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conocmasasme npuryun omkocumensHocmu Jiinumeiina ¢ npuHYUNOM omHoCU-
" menskocmu Fanunes;

o6vacHams pensmusucmckue >@exme, ucnonssys nocmynamei Jinwmeiina
“ u npeoGpasosanus /lopenya npu pewrenuu 3adau;

o6vacHams npukyun delicmeus yckopumeneii 3apaxeHHbIX acmuy ¢ ydemon
4 umerouyux mecmo 6 wux pensmusucmexux scpexmos.

MUHUMYM dUaHUCCKHX TEPMUHOB B FAABE HA TPEX AZLIKAX

cazaxcxnii pycckmii awenuickni
cansicroipmansinsi npunAn —
IPRAMLIILK Loy relativity principle
npukwAni otHocHTenaHoCTH
Maxcaenn 3auaapei 3akonst Macaenna Maxwell laws
penammaicrix san pensTuBmcrCKwii 2aK0H relativistic law
Sinwreiin opuyna T
oba Einstein formula
bopmynacsi Siwreiina
inwreiin nocrynaret o
2 Einstein postulates
nocrynatrapi Sinwreiina
FeEE— aeprin nokon rest energy
THMBILITHIK Maccachi wmacca nokon rest mass
Maiikenscon wnrepdepomer . i
. phenoterD) Michelson interferometer
wHTepdepomerpi Maiixenscona

B danoli 2nase paccwampusarmes cnedyiouue usudeckue mepuuns, 06a3a-
mensHbie 01 yCBOeHUS COLIGEHO YueGHbIM UEARM: «NPUHWUN OMHOCUMENLHOCTIU,
«3aKoHeI Maxcaennar, «pensmusucmekuii 3ako, «popmyna Jlinuimelinas, «nocmy-
names SlHwmeliHa», «3HEp2us NOKOA», <MACca nOKoR, <urmepdepomemp Malikens-
coa.
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Afconomnan saeadnan senusuna (M) - BHAINMA ABEIIAT DO, KOTODYIO
sntena 61t ameaza, e Gbt maxoAMAacy oT nac wa pacerommmt 10 1k M = m + 5 - 5lgr,
TAC M - BIIMAS SBESAAR BeTWIMNA, I - PACCTONIIC KO JBEOTH B HapCeKax (IK).

AmoMHO-CUROGO MUKPOCKON ~ AMKPOCKOT AT HCCICAOBAMIA HAHOODLEKTON,
pHITII PAGOTH KOTOPOTO OCHOBAI HA PEFHCTpAIINI HCMTHIB BAN-RCP-BIATLCOBO0N
UL BIAMMOREICTRIIE MEAGAY ATOMANI OGPAIIA 1 SONA.

Bonbuoii Bapsa - OBMENDHRATAS KOCMOTOFIMECKAS MOCTS, OMICHBAIMAN
pasmce paspure Beeennoit, a wwenno nasazo pacmmpenss Beeacnnof.

Tanna-uanyuenue - cxeAcTsie pemii, HPOUCKOAAIII BHYTPH ATOMILIX TACP,
& Taxie B peayInTATe SePHX peaxiuii. TaNMA-NOTYHCHIE COCTARITIOT DIOKTPO-
MarmmTHMe BN c ATMO RouM Memsme 107 KM, WTO CoOTRETCTAYET oEpIHI
xnanon Gorbine 0,1 MaB.

Toduunsii napannaxe () - YFo, HOR KOTOPSM €0 3Be3Ab1 Gt 65t BiACH CPOANILIT
pauye aewiofi 0pouT a (a = 1 a. ¢.), epHeRAMKY ARSI ALY SpemI.

Tpagen ~ xotocaoit aroxos yraepoza.

Baxon Xaffna: cropocTH VAAMNNA TATAKTHE BOIDACTAIOT HPOHOPIIONATLO
pacerommmo g0 mx:

- HR.

Kocmonozuneckas cunzynspuocmy ~ coctosie Beetentoit b HaaTbubLi MoMCHT
Boxmoro Bapiina, XapakTepuayiomeecs 6ecKoRCHOf LIOTHOCTSIO i TEMTICPATYPOit
semecrsa.

[pumuneckan Macea - NHIINATLIAS NACCA ACTAIEROCS DEMECTD, HAXORIICROCS
B CHCTEME KPHTINCCKITX PA3MEPOR, HEOGXOMIMAS AT OCYIHCCTRICHHA NETHOf PeakI.

Kpumuueckie passepst ~ MHTUMATLIIC PAIMEP AKTHROH 0L, DI KOTOPIX
BogmOmHO ocymecTBACHHE Hemmo pearyi.

Memazanaxmuxa - wacrs nabmosacwoii Beeneunoi, Aocrynmofi axs usysems
COBPEMEHIEIMI ACTPOROMINCCHIMI METORANIL

Modens zopavei Beenennoii — Kocuon0rmICCian MORCD, B KOTOPOit d50mOMIS
‘Beeneuiofi HAMNNALTCA € COCTOSNIS MAOTHO TOPSIEH MIAIMB, COCTORIICH 13 DTCHEH-
TAPHLIX HaCTIN, B MPOTEKAET NP KANDHCHIION BAHACATHICCKOM KOCNOTORIICEKOM
[rr—

Hanoxamepuan ~ mpexver, coctosmui i NAHONACTHN U HaODACMOH-
on (xpucTanmuon, pen).

Hanopo6om ~ pofior, codxaRNHit i3 HAHOMATEPHATOR PAINEPON, COTOCTADMMIN
B S S ————
u nenonmenna nporpas.

Hanomexion0zus ~ TeXHHKa MOWNIYISIINN HA YPOBHE OTACALHAX aTOMOB
u Monexy.

Huawuii aueptemuseckuil ypoaens - 570 OCHORNOE COCTOSNILE ATONE, & Bee OCTATE-
Hbfe COCTOANI HATLBAIOTCS BOAGY A ACHIBINIL.

Iepuod nonypacnada - npexs, b TeveiHe KOTOPOO PACHAAACTES HOAOBHNA HEpHO-
HANATLHOFO HCTA ATOMHILX AP
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Moznowennas dosa usnyrenus ~ ornomenne nornomennoit nepran £ nommom-
pyiomero uayema K Macce m obayuacHOro semecraa: D —

Paduoarmuen0cmsI0 NAIMBAIOT CHOCOGHOCTS HEKOTOPHIX ATOMIMX SAEP caMo-
pOMIBOALIO (CHOMTANNO) IPEBPAIATECS B APYTTE SULPA C MCMYCKANIEN PAITIIHLX
B0 PAAMOAKTHDHEX HOTYCHIIE 1 TEMCHTAPHLIX TACTIN.

Pacuupenue Beenennoii - oto kpymuonacmTaGumii IpoTECe, XoA KOTOPOFo, 10
cymn, ompenensier x0x ee anomomm.

Penuxmosoe usnyenue (nurxposoanosoe gonosoe usayuenue) - KocmmecKoe
oMeKTPOMATMNTHOE HATYNEmHC C BHICOKO CTCNCHBIO MIOTPONHOCTH M €O CIEKTPOM,
XapaxTepms A1 AGCOTOTHO HePHOTO Tena ¢ TeMmEpaTyPOF 2,72548 + 0,00057 K.

CRanupyrowuIE mynneRBIIE RUKPOCKOR. ~ NHKPOCKOT AT HCCACROBAMIS HAHO-
O6meKTOD, MPHIIIN PAGOTH KOTOPOTO OCHOBAM HA PETHCTPANALI HCAHTITEL JNCKTPON-
HOTO TOKA MEIKAY ATOMMI S0MAA 1 TOKORPOBOAALIETO OGPASHa.

Cnexmpanbui QNGRS - METOR OUPEACTCHI XMMIECKOTO COCTADA BemieCTDA
1o ero cnexpy.

Temnaz mamepus - rumorermuccxas Gopma MaTCpHH, KOTOpAs me HemyCKaeT
OTEKTPOMAFHNTHOTO HATY S 1 RANDAMYIO HE BIANNOACHCTEYET C W

Teanaz nepeus - rHUOTETHSCCK I BUA DHEPTHIL, BBCCHNLLI B MATEMATICCKYIO
stozen Beenenmoii pa 00BACHEmIS HABTIOAGEMOTO 6 PACIINPEMLS © YCKOpEmTeN.

Vdenvnas smepeus cesau - omeprus cosam, mpmxomamascs ma 1 myr-

Dyanepen - crabmaman monexyxa cepustecroit hopyst, cocrosmas 13 60 aTo-
st0m yraeposa.

Domosperm - spnemME PHPHBANS HTEKTPONOB U3 BEMmECTRA HOR ACCTHMEN

Iennas peaxyus denenus - sxepas peaxtuss, 5 KOTOPofi ACTIIM, BLIBAIOMHE
peaxtmo, 06pagyIOTest Kax MPORYKTH OTOf peaxm.

Adepnoie peaxyuu - mpespamemns aToMmMX SACP IPH BaAMMOAEHCTBMI
© oMeMENTAPHbIMI wACTHKANM (B TOM THCAC M C {-KDANTAMI) WAN ADYT C APYTON.
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TJIABA 10. HAHOTEXHOJIOTYIH Il HAHOMATEPHAJIBI . 135
§ 10.1. Hanorexmomorus 1 ee OCHOBHSE AOCTIENII .. 137
§ 10.2. @usueckie cBOCTEA HANOMATEPHATOB  CIOCODH HX HOTYTEHAS........ 142

§ 10.3. TleperexTupst passiTILs HAROMATEPHATOD i HX HPOGIEMEL
Kparicue susozst raass 10

TJIABA 11. KOCMOJIOTHS

§ 11.1. Mup ssesa. Paccrosmue 10 3sesn 155
§ 11.2. Ssomonus ssesz. epenenmste ssesss: 161
§ 11.3. Conme. Conmestuo-sensie cosom 166
§ 11.4. Comneunas ccrena 172

. Hama Tanaxria. OTkpumie pyrix raxaxtik. Ksasapu 180

. Beexeunas ..
. mams 1 pasys o Beeennoi
neperexTiEL wetoBetCCTA

Kparicue susozst raass 11
TMpurosente.
Txoccapuit .
Chitco memOALIORANHO THTEPATYPEL .

Ocaoemne xocxoca i Kocireckie
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VueSuoe mazanue
‘Bawmapyau Paxuerorsa
Miyceen Kyausnuex Mywseeniss
Macmocona Jiopuuaa Hukonaeuna
Kantypuna Hypry:x Hurmeromua
Bapwinia Axexcawipa Aexcamiponna
Aiwaran6erona 3yxpa Kypannenua
DUIMKA

‘Vaebuusc g 11 knacea
corecTaeIIO- MATONATINECKORO HATpARACHILS
obmeoBpasonaTebHOl mionL:

B apyx uacrax
Hacr. 2

Ban. penakuueit H. Juenzarues
Pegakrop I'. Xacenooa
Xyaowecrseussie penakrops A. Jycxanos, /1. Cadumacsa
Texunsceruii peaaktop O. Puicaiiiesa
Cnaligu A Vemunenro u dp.
Kommiorepuas eperka A. Tazuxiy1080l
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mynneasiozo ukpockona n 1980 TOAY 1 HECKOTEKO O AMONHO-CUIOR020 MUKPO-
€K1 NOSBONILIO YHEIAIN He TOTBKO PAVIHATS OTACTLIAE ATOM, HO 1t COBHPATS 13
mnx nopbre KomeTpykni., CO3AATE NI STHX MHKPOCKOTOB ABasuoTes Teps Bunmar
1 Tenpix Popep (puc. 10.3.1). B 1986 roxy omn 6 yaocroensa Hoberencxoit
peII 54 CO3AANIE CKANUPYIOWETO TYNHELHON0 MHKPOCKOTa.

CAMDYIOUYI0 TYHHETLEYIO i ATOMHO-CIIORYIO MIKPOCKONHIO aCTO 0FLEAH-
HSIOT, HCTOTLSYS TAKO® NOWATHe, KAk S0HI0SAS HUKPOCKONUS.

Craunpysomit Tymueasstii Muxpoekon (CTM) - 370 MIKDOCKOI A3 HCCACAO-
AN HANOOGLEKTOB, NPHNIAI PAGOTH KOTOPOTO OCHOBAN 1 PETHCTPAINI BeTH-
ML TYHHETBHOTO TOIKA H7IEKTPONOB MEKAY ATOMAMH SOHA M TOKONPOBOASIETo
obpaana (puc. 10.3.2).

Atomo-cutonofi smipocson (ACM) - 5T0 MIKPOCKON AT HCCIEOBAMIA TAKKE.
HAHOOGLEITOB, NPUHIMN PAGOTH KOTOPOTO OCHOBAN HA PEFHCTPALIN BENNMHHL
Ban-ep-BaATLCOBOIE CHTL B3AMNOREHCTI MeKAY aToNaMH 06pAsHA 1 S0HAA.

neaoonexTpuseekit

Pue. 10.3.1. Teps Bumuur w Teupix Puc. 10.3.2. Cxexa yerpolicrsa cxasiepiio-
Popep ¢ Moaesio nepsoro CTN ‘TyuHenLHOro MuKpoCKona

Bomnosas smpockomns — amo cosoxynKocmy semodos onpederenus ¢ no-
MOWHIO PaITUNNIT RAROPAIREPHBLX MUKPOIONIO0 NEXANUNECKUX, Inexmpu-
Weexux, maznumunx u dpyzux cooiicms na toxaTLROM (moteunON) yracmKe
ucenedyemoii nosepxnocmu. Tlpn sonzoRoit suspocioms 30mA (ra) MOABORNTCS
X HCCACAYENOMY 00PAILY HA PACCTOSHIE HeCKOMBIH HAROMETPO (puc. 10.3.2).

B 3aBHCHMOCTH OT HPHPOAS PETHCTPHPYENOTO CHINANA PASTIIAIOT CKATHPYIO-
IYIo TYEETLIYIO MIKPOCKOMNIO (CHITATON CIYANT PETHCTPHPYEMAS BemIIMIA
TYNHEALHONO TOKA) M ATOMO-CHIOBYIO MMIKPOCKOMMO (CHIEATON CHYAHT perd-
cTpupyenan emrumma pan-Rep-aamscoRoi cumn). CramMpYIOmUL TymRETLNDE
MHIPOCKON HCTOTLIYETES AT MCCTCROBAMNS TEKTPONPOROARIEH NOBEPXHOCTI,
2 ATOMIO-CHLTOBO NKPOCKON NPHMEMIN KaX 415 MPOBOARILX, TAK 1 /TS HETPO-
[T ——
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6. B saxmiovenie LIABH CICAVET OTMETHTS, TO HEBOIMOMHO HEPEOLEHITS Kate-
Cmaenibe UIMENENU, KOTODEIC HAHOTEXHOTONIH HPHIECYT OBIIECTRY.

Tlonyuenie RAHOUACTIN i HANOMATEDHATOR, H3YNEHIE MX CTPOSHNS I CROICTE,
PASPAGOTICA METO/IOB NANMIYAHPOBAMILS HAHOODHEKTANH, IPHMCHCHHE HAHOMATEpHATOD
11 IPHGOPOR B PALNINHELX CHOTEMAX ~ BCe 970 BHIXOZNT 38 NPEACE KAKOH-THG0 OOl
mayxu, Byxs To dmamsa win s, Hayka o HAROCTPYKTYPUPORAHHON COCTORHINI
BeliecTs SBIAETCS KOMIIEKCHOI ACHHIIION, HCNOTL3YIOMEHl TPHEMSL 1 METOAH
Ges mecmouenus Beex mopecTibix mayk. KOMIUIEKCHAS HAYKA O HAHOTEXHOTOTHI
i MATEDHAZAX KADMINATLHO HAMEHUT i MePECTPONT HOWTH BCe OTPACIH TPOMII-
emocTH B GyAIe; NPHEGACT K HOBONl HaYHHO-TEXHMGECKO H NPOMMILIEHHOF
PeBOTIOHI, HAMHNT HPEACTABIENI TOAEi O IPUPOAC, TOBHCHT KAMECTHO AKHSHIL

'HaHOTeXHOAOTIS, HHTETPHPYSCE © APYFHMS HEPEIOBbMII TeXHOOTHSMS, MOMET
conepmIITL HACTOMMIe UyACCA ARIKE B OBAACTH MYIBLICH, UTEPATYDH, 6a10Ta, TeATPA,
~APXNTCKTYD, KOTOPHIE BCCTAA CTOSLI HECKOTEKO OCOBHAKOM OT HAYHO-TEXHIECKOTD
nporpecca. Tax, manpmiep, & 2001 roAy ATORCKHe ViR, HCTOALGY NEPEXORLIC
a3epHMe TEXHONOTIH, COMIATH CAMYIO MATCHBKYIO B MUDE CKYBITYPY, NPEACTAD-
AIONYIO coBoii PASLAPENHOro Oika, PASEOPANMBAIOWIEroCs AT aTAKH. Pasnepu
«enicpoSuikas BreuaTAmoT: 10 MK B ATHEY 1 T MIM B BHICOTY ~ He GOTLIIe, UeN
KPACHLIX KPOBSHEIX eIl TeA0BENECKof KPOBIL, VBIIETS X0 MOAKHO TOLKO B CREPX-
ran-p——

@

Kakie TeXI0I0THI 06ECTOYHBAIOT HAYWHO-TEXMMHECKHI IPOTPeCe HepBOI IOTOBHIL
XXI nexca?
2. B Kakinx NepeneKTHBNLX OGIACTAX HAYKS, TEXHHIN B IPOUIBOACTOA HAYATIE IDK-
jrer———
3. Kakie MANDARIONIA PAGBITHA UANOTEXHONONII CHITAIOTOA HANGOICE HEPCNEKTHE-
oa? KaKie 3104 CAOYOT PeIaTL, B OTIX HATpUBICHISX?
@ 4. Kakas sazata sn1seres man6o1ce e1oxuoli npobaexoli? Kakie yerpolicroa aasn
10765 HAHOOGOTOM, HANOPEILIMKATOPOM 1 HAHOBOTON?
5. Kakosa poas, 301A0R0Il MIKDOCKOTIH 1 PeICHIH 0CHOBHOH IPOGACND HAHOTEXIO-
oriu? Ha kai QUINICCKIIX ABICNIAX OCHORBAIOTCA NPHIIMILL PABOTLE CialL-
DYIOIEI0 TYMHEALIOR H ATOMHO-CILIONOFO MIKDOCKONOB?
6. Tloseny HAHOTEXHOIONIIO NASMBAIOT KOMILICKCHON MEACUCLHILINADION HAYKOI?

‘Hamiunre xpatic peqiepar Ha OXHY 13 CCAYIOIIX IPOCKTHLX Tex:
1) «S1 CTaky CHOUMATHETON 10 HAHOTEXHOTOILSMS;
2) «Tlopagunune ens caoficrsa HanoNaTEpHLIOR Y
) «Haubo:e0 MHTCPOCHLLC ACTICKTL HANOTOXHOTONKI It HANOMATEPHAIOBs .
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KPATKHE BBIBOJIBI [JIABHI 10

Hanouacmuya ~ cxomas ¢ MOReKyI0it HACTHIA, PAIMEPE! KOTOPOI HaMEPS-
sores manoMeTpaNit.

Hanomexnonozus ~ TexuiKa MANHNVIIN HA YPORHE OTACTRHLX ATOMOR
1 Monexy.

Hanoxamepuans ~ pasiuwiNMe HPOAMETH, COCTOSING M3 HAHOACTHI
 nanoonemewTon (xpucTanTTos, 3pen).

Tpagen - uomocoit azomos yraepoga.

Hanompy6ru ~ mpoTsieHNie NITHEAPHIECKIE CTPYKTYPH, COCTORMIE
3 OAEOTO WA HECKOABKIX CBOpHYTHIX B TPYOKY TpaderoD.

Dyanepen ~ crabunsmas Mosexyna cepuucciofi (Gop, cocTomman w3
60 aromor yraeposa.

Muxponumozpagua ~ HauGoiee PACTPOCTPANENHLI B SACKTPONIKE MTOX

HanopoGom ~ 510 pofor, cosganuLi 4 HAHOMATEPHATOR, PAIMEPOS, COTO-
CTammMLN © MOZeKYIOH; oF OBIAAGCT BYRKIMAMM ABWEHIS, 06PAGOTRI,
epexatI HEGOPMAIILI 1 HCHONHERIS TPOTPAN.

B0Kd08aA MUKPOCKONUS ~ ITO COBOKYIHOCTE METOZOR ONPEACTEHILS ¢ HOMOIIEIO
PASTHNTHAIX HANOPAIMEPHAIX MHIPOIONAOR MEXAHIHECKIX, OICKTPINICCKIIX,
MATHMTHEX 1 APYTWX CBOfICTS KA JOKATLHOM YHACTKE HCCIEAYEMOii TOBepX-

Cranupyiowuil myunebHwE MUKPOCKON ~ MIKPOCKON A1 HCCTCAOBAMIS
‘HAHOOGLEICTOS, MPUHILII PAGOTSE KOTOPOTO OCHOBAN HA PETHCTPALLIH BeH ML
CKTPORHOTD TOKA MEACAY ATOMAM JOHAA H TOKONPOROATIErO 06PAIIA.

AmoMno-cun060l MUKPOCKOR ~ MUKDOCKON A1f HCCACAOBAMIA HAHOOGLEK-
708, IpWHLHI PAGOTHE KOTOPOTO OCHOBAN 1A PEFMCTPAIINN BETHNHIbE BAtL-Zep-
BABTLCOBOM CHIM BIANMOZGHCTANL MEHAY ATOMAMI 0BPAIA 1 JOHAR.
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LM POTPAMMbI B [/IABI

onuckiaame nagHele cnekmpankHsie KAacch 38es

Ppasnuuame nowsmus «euduman 38e3dHas senUdUHa» U «abcomlomHas 36e3dHas
aenuuura»;

ucnons30same opmynsi nn onpedenerus sudumoii u abconomHoli 3eesdHoix
eenuuun;

ucnone306ame 3axonsi Cmedana ~ Bonbumana u Buwa 31 XapakmepucmuKu
usnywenus Conmua;

ucnons30same duazpammy lepyuinpynea ~ Paccena dan oBwACHeHUS S60mouuU
36€30;

onuceisame ceoiicmea caepxHosbix 3830, HelimponHbix 36€33 U YepHsiX deip;

onuceisame_ucnonssosanue memoda cmandapmnoli ceewu dnn onpedenchus

paccmoshu

o6cywdame cnopsi 6oKpyz yckopenus BeenekHoil u memoll sHepauu;

06cywdame zunomesei o pacuiupenuu BeenenHol, 0¢HOBLIBAACH Ha daHHIX acmpo-
~HoMuHecKkux HaGnKodeHul;

ymems oyenusams sospacm BeenewHol, ucnos3ys 3aKkow Xa66na;

o6acHams meopuro Bonbuozo B3PbIea, UCNOML3YA dHHSIE O MUKDOBOTHOGOM
onosom usnyuenuu.

MUHUMYM dUaHuCCKUX TEPMUHOB B FAABE HA TPEX AZLIKAX

Kasaxckmii pycexuii anrauickuin
Kyngeis ssesna star
HengsiK romuuHbiii

annual parallax
napannake napannake

Kyn Contie sun
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orocpepa orocdepa photosphere
Kyw wyiieci Conneuran cucrema Solar system
nnanera nnanera planet
ranakrika ranaktuka galaxy
xeasap xeasap quasar
Meraranakruca Meraranaktuka Metagalaxy
Yaken Kapbinbic Bonbwoi Bapuia Big Bang
Kapass matepus TemHas marepus dark matter
Kapassbl sHeprun TemHas oHepran dark energy
o e
opbuTansik opbuTansan e
cranyus cranuus

B amoli 2nase paccwampusatomes credyioujue ususeckue mepmuns, 06a3a-
menHble Q15 yCB0EHUS CO2NOCHO yueGHLIM UenAM: «36e30a», «20dunHbIli NAPanAaKC,
«Contyer, «BomOcchepar, «CoNHEUHTR CUCMEMAy, <IAGHEMa», «2ANGKMUKG», «K8a-
3ap», «Memazanaxmuxa», 60750l B3peie», «meMHAS MGMEpUS», «memHas JHep-
2usv, «penuKkmosoe usnyuenue», «opEUMAnsHAR Cmanus».

1. 3neana - amo MaccusKOE WAPOOGPAIHOE NAAI MENOE O6PAIOSANLE, UITYUAIO:
Ujee caem u men 0 @ peayAbMame NPOMEKANUR MePMORDEPUNLLE Pearyuil curmesa
4 ez0 nedpax.

Bmesjnt PASIEAIOT IO MeANCPAMYPe, YSCMY W CHEKMPATHONY KAGCCY.

Tl0C7IeA0RATE T ROCTE CHEKTPATLILIX K1aCCOR (OAHOBPENCHIO It BBCTORAS) 060HA-
“aetcs saraasmbm Gykpawi raTuncxoro angasuta: O, B, A, F, G, K, M. Tousue
AT BHYTPH KAXONO KIacca JOTOAHKTE IO HOApAsAEAIOT Ha 10 nofKaaccon —
01 0 (camste ropsiuue) 70 9 (camsie xonommue). Hanpunep, Commiie mpunapiexut
& cnextpabuony Kxacey G2. B matauye 11.1.1 npubeAeHs: npuMEDs SB3 KANIOTO

KACCA, HX IBET, TEMIEPATYDA I B KAKOM COBEIJIH OIN PACTIOTATAIOTCS.
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Tabauya 11.1.1
Xapaxmepucmuru nexomopeix saesd

P——
Coosmpan | e | Tomeparya | Tpmwep | Comsesme
® 20000 % o e
a 10000K | Copmve | Bommod Tee

B CHEKTAX XOMOANLIX IBE3A MMEIOTCS MOAOCH MOZIOWICHUS NOACKYA, TPU Gonee
BuIcORmX TeMmepaTYpAX ~ MK NOTTOME NS HeHTPATLILLX aToxon. Crexp Comma
VKATHBACT A HATEHC LOKUIUPOSANNHE Nema1706, Y Gonee TOPSIMX aBe3A yBem
“mBaeTCs METemCHBROCT MuMI WONUIUPOGANHOZ0 6000p0YA, a Y CaNBIX TOPTIX ~
wonusuposannozo zeaus.

TemmepaTypy aneax OIPEAEATIOT 1O X CHCKTPY (0 HATEHCHBHOCTI PAINLI A
B HX CHEKTPAX, MO PACTPEACTCNIIO IMEPIHI B HX HENPCPHBHON CHCKTPE 1t AWIE 1O
ety aneans). TlocKombiy mAGTI0AACMIE HAMI CICKTP I CHET JDEIA MPOMIBORATCSE
X BHELININII TAJONIASMEHILME CTOSMI, TO 1 ONPEACTACHAS TEMACPATYPA, XINIL
secimit cocTan oTHOCSTCS TOMbKO X OTHM cl0MM dBedx. TeMmEpaTypa BRYTPH 38eIX
DLINHCTACTCS TyTeN CTOMNDIX TEOPCTICCKIX PACNETOD — ONA AOCTTACT MHOTHX
smamonOB rpagycos.

2. CnermmocTsio aneaast (L) HAIMGAEMER NOTHAS CAEMOBAS IHEPLUS, U3TYUAENTT
en sa odny cernyndy.

CoeTiMOCTS MO BHPAATS B BATTAX, HO SAMe Ce BHPACAIOT B CBETHMOCTIE
Comma, xotopas cocranaser 3,85 + 10% Br.

Buamman aneymuas neawmnma (m) - XaparmepUCMUKA 30¢300, NOKAINGANOWaL,
exoabro caema npuxodum om nee o moury, zde naxodumes. nabaodamens.

Buausti 61eck 38eI% JADACHT e TOMLIKO OT MCTHINOTO HATYSEHAS, 10 T 0 pac-
cromm 70 ew.

Buawvas sneanuasn memwTA, KOTOPYIO MMETa Gul SBEIRA, €CHM Ol MAXOAWTACH
o7 mac ma paccrosmma 10 mx, nagwsactes abconrommuoi sseadnoi seausunoi (M):

M-m+5-5lgr ari

T M BEAMAR SBEIAMAT BEAUTMNA; '~ PACCTOAMNE A0 IBETLI B TAPCOKAX,
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Abcomornan swesauan seawsuma Conmua M, = + 4,8%, 970 osmauaer, uro co

crangaprioro paccrosmis 10 mx Comme BMraAAUT cxaGoii snesAouKoil HOwTH 5-ii

aneazmoit Remmmk (udunan saesdnas ceaununa Cotnya pasua ~27).
CheTuMOCTE 1 3BEGANME BEANUMIE KAKO-TNGO AReans m CONHNA CRAIANEL OT-

7, R ar
puman cnernstoers Conua L, = 1, nonyuaen L = 2,512% .
Momuoer. naayuenna aseaz-coepxriranron (M - -9°) n 330 Tuic. pa3 Gorbie

monysens womuocti Conmta, a nespxix ssess (M = 19%) - 480 Tic. pas caaGee.

B CrIeKTpe Y HGHNS HATPETOTO Tena BCTPEUACTCS 60ALION AUANATON ATIH BOTH.
Ho wex nime TennepaTypa Tena, TeM Ha 6010e KOPOTKYID ATHNY BOTNE IPUXORMTCS
MAKCHMYM HITeHCHBHOCTH ero u3nyveris. MaTeMATHHeCKH 970 BHPAKACTCS JAKOMOM
cxeuenun Buna:

b,

©ae b~ 2,89 10 3 - K- nocrosuuas Buua. Maxcusys coTiessoro nayems npit-
xoauTes ma Anmity pomust 480w (no3TOwY ero zexmeparypa cocrasaser 6000 K).
O remneparypu savucus 1 MomwmoeTs wanyems: no saxony Cmegana ~ Boavy-

o T

me o - 5,67 - 10° Br/(x’ - K') - nocrommmas Crepama - Borsmwana. Bras
HOCTORNIYIO OHEPIINI0, MPHXOARILYIO OT JBEIALI, MOHO OUPEXCTNTS cE TEMIEPATYPY-

Paduyew 30ead swrucnsiomes o wx cvermioctn m Tewmepatype. Hemombays
aaxon Credana ~ Bonbnaana, MOHO JamcaTs (OPNYS MOTHOR CHETHMOCTH AT
Kaxofi-nnGo ssesst it wu Commia:

L = 4xR*eT",
I, =4nRaT:,

tie LuL; Ru R; Tu T, - coernmocrs, mumeiiisie passepst, abeomoTisie Texre-
paryps sveszs u Comuma coorsercrsenno. pumss L, = 1, R, = 1 u npeoGpasosas

ABA TPEALIAYIILX BMPAAENHs TyTeM ACICHNS X APYT HA APYTa, MOTYIM:

L= R omwyns naxodun paduye saesdu:

.Y
R:JZ{7J 8 1L.3)






OEBPS/image/1020.jpg
3. Jloxasaremuernon obpamens Bexan noxpyr CoTMIA cAyJcum NApartaAKML-
uecwoe cmewenue aaead.
Vrox, HOR KOTOpsIM €O SBE3EL Gux Gbt BAen cpepuiii PATHYC Senioil OpOHTH
Bonas a =1 a e, nepuempmyrspuuit 1ysy spe-

Toxmuuii mapariaxe ompexensior ¢
TounocTsio 10 0,017, doTorpadupys oxmu
B Te JKe VHACTIH IBESANOTO HEGA ¢ HpOMEKYT-

Pue. 11.1.1. Onpeseneue pacerosuus
0 aveast xox B noAroRa.

Jlns yrobersa mpn ompexenemum pacctos-
st 70 3863 MPHNINAIOT CACAVIONINE CANNIS HONCPERIIT:

1) acmpononuuecras edunuya ~ cpeance paccrosnue ot Besnn zo Commma;

Ta.e. = 149,6 - 10 .

2) napeer (napanraxc, cercynaa) - paccToTHIE, € KOTOPOFo CPEMIIE PAAIYC SeNHON
op6us: mzen mog yraon 175

1 mc - 206 265 a. e. ~ 3,26 co. roxa ~ 3,086 - 10 xae.

8) caemosois 200 ~ paccTomIe, KOTOpOE CHET MPOXORNT 34 OAM JeNTOf TO;

1 ca. rox - 0,3069 m< ~

Onpeneam pacemosnue r do 3oeadu o napeexax (puc. 11.1.1):

g 1
o sl = e

+ T0 s Ouens Maxoro yraa ' oy

206 265

(11.4)

4. Paccrosmue #o 6amcaiimeds 1 Comentiofs ccteste aneagst Tporensia Lentaspa
panio 4,24 ca. roza (apomoB: co cropocTsI0 100 /3 53 CTANOBOK HPOACT 70
paccroaune sa 40 wn zer).

Vrnonsie nepevemema neax Ha mefe HadN-
Bator cobemaennsnu dousenusnu. Buas ux
pacerosmis 0 aesR, MoRHO OIpEACTHTL Manzer-
yuansnse exopoemu (puc. 11.1.2):

B
v, = 4T /e, (11.5)

Pue. 11.1.2. Onpeesee sausen. ARG i~ COBCTRCIIIOR AmemIe ~ BAWNOR YT TO0
LatbHOR v, copocEH cobernemioro  CMCIIICHTIe SBEILI Ha HeGecHOik chepe 5a ORI TOT;

Awlisenin aneass 7 - ropubii napantaKc.
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MaMepsa CMEIERI CeKTPATLHEX THHAT AL, MOKIO ONPEACTITE AYUeaHeE CKO-
poemu ases

Ak
Lo (11.6)
Hpocmpancmsennse cropocmu sness onpexemores o Gopyte:
ool aLn

CKOPOCTI 3BEAX COCTARASIOT AECATXH KILIOMETPOR B cexyuay. HamSomsmyio ma
HaMepeRiLIX cxopocTeii neeT c1a6as aneaxa & coaneazui Toay6a. HexoTopsie rpymmst
‘smesz (anpusep, Tazsi) ABIAYTCS HAPALIELHO C OTHIAKOBbMII CKOPOCTME, GYAVit
CBASAHLL BIAUMHAIM TATOTEHHEN i OBUIHOCTEIO HpONCXOK e, Kpose Toro, spesznt
spamaiores soxpyr nestpa Tamaxricir, TlOUTH KaxAs BEITA HMEET COBCTRCHEYIO
cxopocts. Coamlie ARKETCS €O CKOPOCTHIO 19,4 KM/C 70 OTHOMICRHIO K COCRARIM
‘speazan, 5 nanpasem cossesis Tepiyieca, i TOUKE ¢ KOOPAURATAMH HA HeGeCHOT
cpepe @ = 270°% 5 = +30', nassmacoii anexcox.

Hecotps 1 GHCTPOE ABIKEHHE 38e3A, MX BUAUME MECTA HA HeGe MeHTIOTCR
Kpaiise yeseno. 3a Bpews CyIieCTSOBAMIIE HAIIe WHBHANSANI 1A 3eMe COBe I
AHAUNTENLHO He MAMCNNTH CROMX OuCPTARIE.

o |

1. Uro npeacranusier coboit ameata? Tlo kakiuse mapaerpax wx pasmwnait? Kaie

CHOREHIL MOKIO NIBACL 1 CICKTPOB a2eaX?

Kasxuen nexmuunansn xapaxzepiyiores aneagit? Kai ux QopuyIupyior  onpese-

asion?

JLus i weselt nemonbayioT aakon exemmenis B u 3akon Cregaua - Bomuuseana?

ax onpenexsmor paguye sseam?

Kak onpeseiTs paccrosus 40 aseaxu? Kakie eMIAIL HCIOTLIVIOT TPH OIPeRe-

s pucerosuiti A0 3be3x? Uro ABIKCTCH GATMCOM IPH OUPORCICHIN FOBHIHOTD

‘napazaca aeaxia?

6. Kak onpoge;sior aGcoTOTHYI0 IBEIIYIO BOAMIILY, IHAR HAPATIAKC 380aA? Kak
BIANMOCRAAANLL COBCTRENHOE ABMIKEIIE ABOILLL 1 C0 TANTCHIMAILHA, 1yieBas
 npoctpancruounas exopoeru?

© e R

PACHOIOITE B HOPAAKe BOIPACKANILS TOMIEPATYPH ATHOCDEPH WIS CHOKTPATLILX
waaceon: F3, G2, KO, A3, BS.

NPHMEP PENIEHHA 3AJAYUH

Bazana. Togmwumme mapannaxcs sveon Tewna (a Cenepuoit Kopoms) n Cagp
(7 JeGes) pavuss coorsercryemno 7, ~ 0,044 1 %, ~ 0,004”, a wx BwxmMse SeaAMLC
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e OxuEAKoRs: m, = m, = 2,23". KaXoRk PACCTOAHMS ry X I, A0 OTIHX GBE3X
& mapeexax? ¥ kaxoif 98e3AL CRETIMOCTS GOTBIIE M BO CKOTLKO Pas? Kaxons: abeo-
morHste sneazusie nemamus M, 1 M, Tesiausi i1 Cagpa? MexaneagHLM TOrIOmeRIeN
cnera mpenetpets.

T,

Pemenie:

0,044
0,004

PaccTosii COOTRETCTRENNO PaRKLL
Lol 1

£

Abcomorme ssespuse semuumns: Teasest u Cagpa coorser-
craerno pasns:

M, =m +5-5lgr, M,=m +5-5lgr,

OrHomenIe CHETHNOCTI 35E3 MOKHO HAITH U3 CIEAVIOMEro
supascenia:

. —
L 23 nx;
g 28 -

=228 +5-51g 23 - 0,42; M,

~ 250 .

2,23+ 5 - 5 1g 250 = ~4,76.

512042470 = 2512000 = 118,

Vposens A

1111 Mapansaxe sncoxst pasen 0,01", ce nummvas aneaauas semwa +10°. Ka-
xoBa ee abcomornas ovesuan semwuma? (Omoem: 5°.)

Co avessut Kaneana Gonpimas monyocs Semofi OpOHTAL, HepICHAMKYAAPHAS

ayay apemns, nuana mox yraox 0,07". Maparnaxe aneoxst Tipouon pasen

0,28". Kaxas i3 9TiX 5531 AATHIIE OT HAC 1 BO CKOTBKO pas?

(Omsem: Kanmenza aamsme Mpouuona b 4 pasa.)

11.1.3. Mapannaxe sncaxss pasen 0,5”. ONPEAETITe, B0 CKOTLKO PA3 OHA AATLIC OF
nac, ses Comume. (Omoem: 5 4,1 10° pas.)

11.1.4. Mapanzaxe Assranpa pasen 0,20". Paccrosune zo Beru 29 cn. er. Kaxas

JEREEN
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oneprua. Hanpusep, 1 © pagus 5a 1 4ac SMASHSer OHEpriio, TPHNGPHO PABEYI0
582 Jls. Bee 9T0 HABENO YHEHBIX HA MBICTb, 4TO NPH PAAMOAKTHBHOM HATYYEHMH
R —
Peepiopa, HCCAEAY AKTHIIOCTS TOPIA, OGHAPYIRILE, N0 HAPAAY ¢ G-aCTAIENI
BAICARCTOR KAKOM-T0 1A, AXTHBROCTS KOTOPOTO MERLIIACTCR CO0 ApECREN. DT0T
A ———
Tar OGpISON, yHEHIIE HPRIITH 1 BHBORY, S0 TN PATORKTRRTON HOTTIE-
AU TPOCKOAIT BHAGHIMENEIE ATONOR, BENECTHO MPOBPRTIACTCR B APYTO, e
R S —
9TO MPeBPAINEHNA MCHLITHIBACT CAMO ATOMHOE SAPO. JlefiCTBHTENLHO, O-HACTHIl HET
B SACKTPOMNOR OBOTOTSE ATOMA, CTATO GWTh, oM ARTTIOTCR TPOAVKTON pACTATA
castoro aapn. Atoxioe £4po, MCHMTMBMOI e PaANONKTHBNLL PACTAA, HASMBACTER
HamepUNCRI, BOSHHKAIOIIG® AAPO HOBOTO XHMIECKOrO SAGNCHT — JOYEpHIN.
“Tarcns 0Gpasos, PATHOATHRIOCTLIO NASWATIOM CTOCOGKOCTIS NEROMODHE GMON-
Wasx £0ep canoRPOU38OAINO (eRONMANND) BpESpLLAMLCA @ OpyPuE ATPE ¢ UCHY-
CRaNILER pasTLANIF 6ud08 PADLOGKTLGN S UINYYENLL U SRENENMAPNIS SacTLY.
5. J{aA HoKaSANNS HPORPAENHA HOP BROAEM HEOSXOMMIE OBoHateHis. Mare-
puHCKOe AAPO oboanaunm depes X, gouepnee — Y. JL1st TOrO 4TOGK! PASIHTHTE DIEMEHTEI,
Besex nowaTia SapAA0BOr0 SHoAa Z # Maccosoro wicxa A. Japadosve WICAD - Mo
nopadroswil noep snexenma o manure Mendeneeoa, m.e. Konuvecmeo npomonos
& A0pe. MennErcR SapAOROE WHCTO, MERAGTCN i AP0, T0 COTH TPONCXOAI MpOPATIE-
e OO0 aeNEITa 8 APYFOf. McCoB0€ WACTO - Mo CYNNG BpOMONDS U nedmpo-
u0a @ A0pe. Mswerenie TOTH0 MICCOROR0 THICTA HE BEACT T HENEHCHIO SAEMCHTA,
a aaer 6ro pastonaccosie usoromss. 0606 NATEPHHCKOE AP0 O6OSHANHN SHAKON
X, X4
Hemumiisacase spespamenn nxpa moxwmmOTCH saKony cxewenus Codu. o
STOMY SAKOIY OIPEAEIAETER, B KAKOE AXPO GYACT BIAOHIMCICHO MATCPHICKOS H1PO.
Hanpiuep, npu o-pacnade axpo Teprer moomTe AR 9Pz 26, T 670 uacea
yensmacren ma 4 azowuae e B peayILTATE NATPIICIOE 12P0, BIYCTHE
TACTHTY, TPOBPATIAETCR ® ATEPHEE AXPO, CCMARCH MPINCPIO A 2 KACTRI K Ha-
[ER-——————

SX 51V He,

Tpu f-pacnade szpo yemmac caoit 3apsx na exMIIRY, MO €0 Macca TpAKTH-
wecxst ocTacTea memaven O, B peayTbTaTe -pACKATA TOCTE CTOAHAX HOAMNOTPER-
PAIEHIIE MATEPHICKOR AAPO, BHTYCTIR HTCKTPON, TPEAPAIACTES B FOTCPCE AAPO,
caemanc Ha 1 KACTRY K KOMILY NepHORECKof cHeren:

X5 2,¥4 Set i

Ipn f-pacnaze BMecTe © DIEKTPOHON HCHYCKAGTCA GHI OHA UACTHIA aNmu-
eilmpuno, He WMEIOUAs Hi MACCH, Ml 3APSA, CYUIECTROBANKE KOTOPOii HO3BOTILIO
OGLACHNTS MHOTHE SAKOHOMEPHOCTH TpH [-pACHAZE, TAKHE KaK MenpepHENOCMS
IMepzemueCK020 CRERMPA BLPACKBACMALX HIEKTPOHOR.

Tanma-usnyuenue ne naanemes camocmoamenviex audos paduoaxmuanocmi,
ono ucnycxaemes amecme ¢ dowepuun 20pox npu a- u [-pacnadazx.
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1115,

11.1.6.

1.7,

11.1.8.

11.1.9.

11.1.10,

13 oTIx amean AATBIE OT HAC DO cKoMBO pas? (Omaem: Bera garbme Amb-
maupa nosTn 5 2 pasa.)

Baeana gemmeTes B mpocTpANCTRE €O CROPOCTDIO 50 K /C B CTOpORY MAbTIO-
arens noa yraow 30° K ayay apems. Uesy panmst MOZYH TyIeBofi  Ta-
remaTsRO# cocTannsOmIX cropocTa ame? (Omaem: 43,3 Kw/c; 25 Kw/c.)
OnpezeaTe NPOCTPARCTHCIYIO CIOPOCTS JBEAEL, CCTI €€ AYHERAS CKOPOCTE
pabna 27 xe/c, a Tanrenumanbmas - 81 x/c. (Omoem: 41 x/c.)

Vpooens B

Bacaa Tyban pacronoena b «ronones cosmezust Jlpaxon Bomman Ceneproro mo-
moca oxmunTuKE, a Peryr - espesa napefis - MOSTH ma oKIHETHIe.
Kax moMemsioTes nysepsie CKOPOCTH ITHX 3BCIX B TESemNE TOXA AN deN-
noro mabmoxatenn? Jlyuenas CKoPOCT - MPOCKNI OTHOCHTETBROF CKO-
pocT aseagst ma ayw spemms mabmoatens. (Omoem: y TySama myse-
Bas cropocTs me memuTmBact xonebammii; y Peryaa Tyuesas cxopocrs
B Komme mosGps yMembmactcs ma 30 xu/c, a B Mae - ypemwMBaCTCS HA
30 xou/c.) floxancue.

Bo cromsio pas aneaa Apkryp (« Boromaca) spse aneax a Angposenst 1 n Jle-
B, ecan puayambmuik Gneck Apxrypa pasen +0,24%, a Greck ocTambbIx
anean coornererenmo panen +2,15% n +4°7 (Omeem: = 6 u 32.)

Bo cxomso pas aneaas ¢ JleGea u 1 Bogomes caatee Cpuyea (o Bosmoro
Tlea), ecan wx Buayamsmurit Gxeck cooTnercTnemmo panem +2,64%; +3,97
 ~1,58"2 (Omaem: ~ 49 n 166.)

. Bo cxonko paa mensietes Gieck Mapea, ecTi ero BHAUMAR BUGYATLHAS JBEI-

s BenMEA KomeOTETOR B NPeACRAX OT +2° A0 ~2,6°7 (Omaem: = 69.)

1. ITo coapemenbux npedcmasnenus, 3aeadet o6pazyiomen @ peaynsmame zpacu-
mayuonnozo caxamus seusecmoa Mexaaeadnoi cpeds. Turanrciii (paepoy oxo10
100 1) KomIEKC CHRMACTES, YIIOTIOTES, PACTAARCTES. Ha CEYCTICH (TPOTOIBERAL), KOTO-
Pute mpoRORAIOT CMaTbC:, TeMIICPATYPA CIYCTOB IOBHIILACTES, H, KOTAR OHA AOCTHTACT
10 3018 TPAZYCOR, HAYNHAIOTCS TEPMOSAEPHbE PEAKIULI, B PEay THTATe ero AKIMTACTCE
SBe3Aa 1 CKATHE IpEKPAMACTCA, TAK Kak TPABNTAUNOWOR CHIC CAATHS NPOTHBO-
CTONT CIHTA JGBACHIS HATYSCHIT TEPNOSAEPHOTO CHiTEsa. B XOAe TePNOSICPHN
pearuui BoROpoA mpebpamacres » remui, mp oTow BeEeARCTCR mepris. Conne
ucuepaeT choft 3anac BOROPORE NPINEPHO 38 10 MADE AeT. BABHCHNOCTS HPOOTKIL-
TEALHOCTIN AIHDMI SDEIALL OT € MACEH NI TPORHATIIMPOBATS K TAGTHIB, AQHIOR
» Mpuoxenuu.

Tlo Mepe Toro Kai BOAOPOANOE TOMMRO B CONHEUHOM SAPE GYACT BHFOPATE,
€ro BRI 06010NIA CTANET PACKINPATLCS, & SAPO ~ CAUMATHCS 1 HATPEBATECS.
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6. Pagmoarrummii pacnax noxmmseres N
cramnermueckomy aaxony. Ha puc. 9.1.2
noxasana sapmcmMocT, wHCIA pactazan-
murxes aAep ot mpeveru. Kax Guno cxasa-
10 panee, Peacpopa saxerix, uto axun-
nocTs pajona youBacT yxe uepes wmyTy.
M raxas e saxomomepHoCTD HaGmORACTCS
A%% MHOTHX pagmOAKTHBHEX DrENeNTOB,
Tonbxo omm ByaYT oTmITATLCS IO CROPOCTH
yousames. Bpews, o mevenue xomopozo
axmusnoems paduoaxmusnozo snemenma
ymenvuaemes o doa pasa, naswoaemes.

nepuodos nonypacnada. o i sa-yr
JIpyrunn cosamu, mepHOTOM oIy Puc. 9.1.2. Kpunan aanscnsocrs
pacnaza naswoaemes speus, s meuenue [ ——p——

komopozo pacnadaemca noroauna nepa
Busezen Maremarieckyio (Gopyay nepuosa mosypacnaga (puc. 9.1.2). Tyers
HePEONANATLOE SHCIO PAAHOAKTHRNAIX ATOMOR PARHO N,. CHYCTS TPOMEIKYTOK Bpe-

e, panustit norypaciazy T, WICHO HEACHARNIIXCS ATOMOB CTACT punﬂuu%.

N,

Eime uepea apes { ~ 2T KOTIECTRO HOPACTABIIIXCA ATOMOR yAeT pasio ~ . Hepea

1 ‘
spess ¢ = nT pagnoaxTisusx aroxon octamerca N = N, - ——. Tax xax n = =, 1o:
D pax 8 T

N=N,27. ©.1)
97a doprya xapaxTepuayer ocmomof saxon pammoaxTHEmOro pacnaza. o dop-
Myze (9.1) MO0 mATH THCTO HEPACTABMINXCS ATOMOD B OGO HOMERT BpeNemI.

myay (9.1) Moo samucars B Buge
Yo,

“ ©.1)
n2 .

Benmina 2 = 7~ nassmaercn nocmoannoi pacnada. Tlepiox noaypacaza ana-

eres ocnoBHofi xapaxTepucTHIOii oxeMenTa, UeM MEHLIIC TEPHOR TOAYPACHAAR, TeM

Membime xHBeT AP0 1 Tex GhicTpee pacnafaeTcs onevent. B maGuye 9.1.1 yxasans:

HEPHOAL MOAYPACHAAA HEKOTOPHIX DIEMERTOR.
Tabauya 9.1.1

N Daewent Tepnox noaypacnaza
1| Monouuii 138,4 cyr

2 |Panon 3,83 cyr

3 |Paauii 1601 rox
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Korza BOAOPOA BHYTPH SAPa HIPACKOAYETCS, TEPMOSIEPHLIE PEAKIHI BYAYT HPO-
AonmaTLCs B TowOM BHemEeN c70e 5Apa. COTNIE GYAET PACHINDATECS H Hepes
4,6 wapy et o1 macTosmero Bpenexu craner xpacusix suzanmon (puc. 11.2.1).
Macca Comnia HeA0CTATOWNA /U1 TOTO, SATOGH €r0 JBOTIONIS SABEPIUIILIACE B3Pb
BoM cnepxHOROH aReaTLL.

Kpacuait rurans

o

Puc. 11.2.1. 9somouna Comnnia na mocneaywomwe  Puc. 11.2.2. Bapu cuepxiosoii
4,5-5 mnmapaon ser ameast 1054 roga

Tloce Toro s Comntie npofizer asy KpacHoro rraTa, ero pHews 060T0%KA
Gyer cOpoena, w3 Hee 0GpasyeTCH nIANCTapHas TyMANIOCTS. B HeHTpE 91O TyMAHIO-
cri ocraetes cipopapoRami 2 s1pa ConNA Geasl KAPAK — FOPIMIE 1 MAOTHEC
oBvexct paswepox ¢ Beswtio. Tewmeparypa HoRepXHoCTH Georo Kapaia 120 000 K,
B Teueme MHOTHX NILITHONOB 1 NILIAPIOB 1T Off GYJET OCTBATS if YTacaTs.

Jlauuri omenmA WK CTRTACTES THIMIN AT DEIK € Maceofi, cpaBmINOii

2. ¥ maceunnoii aneazut (acca Gonee e 5 5 paa 60rbime Maces: Conmna), Haxo
ASIMGiC 1A CTAMN KPACHOX CREPXTATANTA, A0P0 N0D ellcmaULH CUR ZPAGUMAY U
nawunaem cacuaampes. C YNCHLIERNEN PAAIYCA SHESAL 1, CIEAOBATELO, OGDEMA
cherina, pactyr mioTHOCTS 1 TeMmepaTypa. Haumuaeres noan NOCICAOBATENLHOCTS
TepOsepubX. peaxiui. B TEPMOTAEPUMX PEAKIMIX CHNTEIMPYIOTCA bee Gonec
‘TaKeAMe deMemTH: renull, YACPOR, KHCIOPO, Kpewmiii K HeTea0.

Ha cragum, xorza vecs kpewmfi mpaxTiicosn npespatincs b wenedo (Fe,,),
AQTbHCH L DICSOTEPNINECKILEE TEPMOTICPHLLE CITITES CRAHOBINTCH HeBOINOCEL. DTo
cnasano ¢ o, wro Fe,, 0BIAA0CT MAKCHMATLHAN ACHEKTOM MACCH! 1 0BpAGOBAMIE
Gonce TameMIX AACP € BRCACHHEN DHCPFEN HCBOINONIO. CACTOBATENLIO, KOFA
KCTEIMOE AAPO DS AOCTITACT OPEACIENHOTO PAINCPA, TO ZADICHHE B HEM YKE
HE B COCTOMINN IPOTHBOCTONTD Becy PAICACKANIIX CTOCH BEIM, B npoUCTOTUM.
esaxeOIUMEAL N K01IANE SAPA C HEHTPORSAIIET OTO BMIECTSA ~ G3PHE COEPY-
Hosoil aaesdu mencposofi Momuocrs. M ueTopi: mapeerio, o 1 1054 oxy
BCHMIIKY TAKOTO MOUE/IIEro BSPHBA TIOT BHACTH HEBOOPYRCHHb TTASON Aae
e (puc. 11.2.2).

Ciunbiste mOTOKN HETPHIO N DPAIIGIOMECC MATWNTHOE Hone BHTATKHDAIT
G0TLIYI0 ACTE HAKOMICNHOPO 3BE3AOI MATEPHALA, BITIONAS 1C30 1 GOACE ACTKIE
otewenTe. PaaneTaiomanca MATepiIS GOMBAPAUPYCTCS BELICTAIONU HEHTPOMANL,
SaXBaTLIBE M 5 OBPAIYS DTEMCIITAL KOTOPBIC TAPKETES AKEAE33, BILTIONA PAHOAKTHBIbC,
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Hpodonncenue maGruys 9.1.1

4 [ Topmit 1,41 10° zer
5| Mporaxtmmmii 3,25 10° et
6 | Vpan 1,6 10° et

7| Henrymmit 1,15 10 zer

7. AKTURNOCTLIO PAdUOMKMUGNO20 UCMOUNUKA HAZWGAIOM wUCR0 pacnadoa
@ edunuyy apemenu.

Bpumuneit axtusocrs spasercs 1 Bx (Genxepens).

AxrBROCTE aRATOrIHO dopMyIe (9.1) HANCHSTCS O CTCAVIOIEMY IAKORY:

A-ag2T. ©.2)

Cropocts pacnaza y pammoaxTHBmLx anexenTon ne Memseres. [las mux e cy-
mecTnyer momsTws ospacta. Bpews CYMCTBOBANI OTACTBNNX SACP Bapbi-
PyeTes o1 MmATHOMNOH AOMH CoNyHAM A0 MiinHapAOB ier. TlodToxy, ecan
NPOMIOUIO PAROAKTHBHOE APAKNIE MECTHOCTH OCTATKAMIH PRANOAKTHBHEX
Demects, ¢ Tesenuen ppenemn omn pacmaaioTes. OANAKO BPENS PACTaza HEKo-
Topurx papmoaxTHDMEX sxenenTon cocTapaser MmarHapAm Aer. Taxun 06
PASON, JAPMNEMHE MECTHOCTH SACPHBIME OTXORGMNH, B TOM THCAC OT ATOMHHX
omexTpIECKNX CTAMMI 1 APYTHX SACPHAX YCTAHOBOK, MOWKET COXPAHATHCS
Ha ATHTETLHOC BPENS B JADNCHMOCTH OT DPEMCNN FHONN OTACTBHEIX PARHO-
axTumnx aaep. Tax, manpmyep, ma CeMTATATHNCKOM MOTHTOME, PAcHONo-
emnow ma Teppuropmn Pecnybamxn Kasaxcram, c 1949 mo 1989 ros, omno
npomsneneno me Memce 468 sEPIX MCMMTAMNIL, B KOTOPHX GMO BIOPBANO e
steee 616 siacpmbix 1 TepMOACPHDIX yeTpoficTs, B Tom wrcae 125 aTocepmsx
(26 masewmmix, 91 noagymmoe, 8 mucormux); 343 memmTaTeEBHMX AACP-
mux Bapupa mox sesneii (ma mmx 215 b mTomemsx u 128 » cxpammmax).
B peayrsrare oTux memuTammii wacTh mOTNFomA GHIA ONEH CHIDNO Da-
Paema PagMOAKTHBEMNE MPOAYKTAMI BIpMBA, PARMAMEMOMMM oM CO-
XpamRICS Ma fOTTHE TOXM, BOJACHCTBYS HA GROPOBLE Me OANOTO MOKOMEMIL
sectmux mwrencii. B Kagsaxcrame Guio oprammosano apmwwenme «Henaxa
Cesmmanarmmercs no mmmuaripe micarens Omxaca Cyaeiinenoa, npRaMBapero
X npmocTaRoB AN MO HCMLTAMMI 1A nomurome, Tocne ML BIpuD HA MoMMTOME Gu1
ocymectnnen 19 oxtabps 1989 roza. 29 anryera 1991 roza Cemmmanatmmcxmii
nonuro Guun axper mo yrasy lepsoro Hpeanaenta crpams H. A. Hagapbacsa.

Honoanumenvuwi mamepuan

24 zexabps 2004 roza Besns HONATA MO CAMEL CULTLAT B HOTOPII BHL-

Gpoc pagmami. B 10T Aewn BuGpoc o HeiiTpomnoil ssesus gomen A0 Benu,
Haxogsedics OT Hee Ha aceTOAMII 50 THCHT CBETOBMX JeT.
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BUIOTE 10 ypana (a BOSMOINHO, 4O KaTHPOP-
nus). B Aa7bueifien oTOT MaTepHAT CBOPX-
HOBOIi SBEL MONET YIACTEOBATE B 06PAIO-
BANIN HOBLX 3BE31, IIAKET WK CIYTHAKOD.

Tiponeccst, npotexaiomue npu 00pasosa-
HItl CBEPXHOBO, 20 CIEX 0P HSYHAIOTCH, Kaid
1 70, 4T 0CTAETCA OT MAAYANLHON IREGALL.
Ocratox mamauaisuofi aReaxs MoKeT mpe-
BpatiTLCA B Medmpounylo 3aeady aubo
B uepuyio dupy.

Cinbmas rpapuTamus s meApax cmepx-
PHFANTA SACTABISET DNEKTPON IOFIOTHTECS
ATONIHLIN SpOM, TA€ OHI, CIHBASCH C TPO-
Tomamu, 06pasyIOT HeHTPOREL. DieKTpOMAr-
HITHAC CILT, PAICTAONIIE SIPA, HCUEIAOT.
Buesna npesctansier coboii csepxnioTHBI
map, cocToRmuil M3 ATOMHEX FAEP M OT-
AestbubIX HeiTpOROD. PasMeps TaKiHX 38esA
HONEPSTIOTCH HECKOTBKUMI ACATKAMM KHIOMETpOB, WX mwioTHocTs 5 100 M pas
npesumaer naoTHocTs, sogu. Mx masusaior wedmponusau ssesdaru (puc. 11.2.3).
HefiTpounas 55e31a NOET GuTh HAGTOAGeMA ¢ BEMIH B PASHBIX CHCKTPATLHAX
Auanasomax, BKmowAs onTHeckuii, Ha KOTOpsi mpuxOmTC 0K070 0,003% Beei
mosysaenoii spesnoii owepriL.

Bucmpo apawaioujuec neiimponnsie aaeadu, coadaiouue uaryenue s paduodua-
nasone, naswoaromes nyucapas. TIepio BPALICHIS SBES/b YMEHBIIACTCS 7O COTHX
s gaice 740 TCHIbX fomeit cexymu. Ha noBepxiocTs nefiTpomnoil ssesst, e 4an-
Jiexie He CTO, BEIKO, KaK B UEHTPe, HEATPONS! MOTYT OIATS PACIAZATECS Ha NPOTOHE!
1 o7exTpomst. CIUIBHOE MATHITHOE HOTIe PASTONSIET DIEKTPOHEL A0 CKOPOCTeii, GIHAMX
K CKOOCTH CBeTa,  BHOPACHBACT § OKOIOSBEAATOE HPOCTPAHCTSO. BApSUKeNILIe HaCTH-
L ABIKYTCS BAOS MATHITHALX CHIIOBMIX MM, TI0ITOMY 97IEKTPOHEI IOKHARIOT 3563~
Y HMEIIO OT €€ MATHUTHbIX HIOI0COB, T CILIOBLE MMM BHXOAT HAPY Y. Tlepene-
IAsich BAOE CILTORAIX AMAIH, 0ACKTPONE HCTYCKAIOT HATYCHIIE B HANPARICHILI CBOCTO
ABiAeHNS DTO HATYUCHIE NPEACTARIACT COBOf YAII MYHOK 5TOKTPOMATHUTHLIX BOTH.
B peayaiTate BpAmeNN MyTLCAPa OTU MYYKH NONAAAIOT B TOME IPOIILA BHELINCTO
HAGOAATENS TEPes PABHELE POMEKYTKH BpENeInt — TaK 0pasyIoTCs nepuoduNecKie
UAMRYABCH NYABCApA ~ HOATPORHO GRE3ZEL, KOTODEIE GLII BIEDREI 3aDETUCTDHPO-
BANLL HASEMHBIME PAHOTIOKATOPANH BO BTOPoit noToBHe XX Bexa.

Ecau aeada o6nadaem docmamouno Goxvuoi maccoi, mo cxamue npodor-
caemes u 3eada cmanosumcn uepuON ALIPOit. CYIECTRORANIE EPHAIX AWP GHLIO
npesciasano obueii Teopueii oTHoCHTETBHOCTIL

epnas ALPpa - 062ACMbD NPOCMPANCMEQ-6PENENL, ZPASUMAYLONIOE NPUMS-
acenue Komopoil HACMORbKO GeRUKO, MO NOKUNYMY ce Ne Mozym daxce OB BeRMbL,
dauncywueca co cxopocmyio caema, a mox wucre keanmu canozo caema. Ipanuya
Imoil o6racmu Ka3biaaemeA TOPHIONTOM COGMITHIL.

B acTOI{ee BPENsI YepHbe ALPH OCTYIIB TOBEO ATS KOCHOHNOTO HAGTIOACHIS,
TAK 1A 3 Hee HIINTO He BLXOTIT HAPYIKY, 01a OGPATHO IPOTATLBACT AEKe COGCTHENIO0E.
moysterie. BOSMOAIb pasiibie BAPHANTL OUCHKH MaCC IEHTPOS FATAKTHKH, T/ MOXET

Pue. 11.2.3. Helirpounas avesa
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. Kaxolt nporiece uaaunneres paxoakTumoctio? Ha Kalte DIzl Aeres paxio-
pre—
2. Kasto waanyentin uaaubaioren pagonk Tumsn sanyseniaen? Kax oun Gut or-
Kpuaria? Kaxonss ux caoficraa?
8. Kak mumyres Gopuya ania- 1 6era-pacnazon? Kax IpoMCxoxsT npespamieiie
HMITHCCIIEY DCMENTOD TpH PAIOAK THAILON PACTIAAC CORAACHD 200wy CoA?
4. B e aatcxonacren guamiccrcnit exien nepioza nonypacnaxs? Kaxoit gopuyofs
W KpUBOIE XaAKTEPHIYETCR JAKO PATMOAKTHBIORO Pacnaza? Kai CAgaiii NAAY
ool HoCToNMHA PACHAAA 1 NepHOX HONYPACHATa?
5. 10 HpeACTANIACT COBOM AKTHBHOCTS PATMOUKTHBHOTO HTOUIIKA? Kaxoll Gophy-
t0lt xapascrepuayeres aximoors? Kaxona exumina ce uasepemta?
@ 6. Toneny PAAHORKTHAINOC AAPAICIILE MECTHOCTI COXPANACTCR Ha AOI0E BpeNA?

L ) |

1. Tloerpoiite rpaguic JABHCHMOCTI AKTHBHOCTIS PAMOAKTHEOTO PACKIAZA OT BPOMENI,
HCHOTLOY B KaeCTBe MOACAH HAGOP 13 128 KAMIeASPCKIX KHONOK. Bimazeume
OCTpIA COOTHOTCTOYET PACHAZY, DHIAACHIE KPYTIOH WARIIH — ueTONY AAPY. TIpi
KA30M HOCIOAVIONIOM ONBITE PACTABIINCES KHOMKH BIAAAIOT 1 creicn. Kascaulh
Gpocoic cumar: aa cettyay.

2. Banome Tagmmy.

acruna, Sapax ‘Bapagosoe Macconoe
wncmina,

onerctpon

nefirpon

TPHMEPHI PENIEHHS 3AAY

Bazawa 1. Msoron ypana U, nemsiman piz pazuosKTHERAX Hpespamentt, pe-

pammnca n camer 2P, ConsKo a- i -PACHAA0R HPONIONLIO HpH STON?

Hao: Pemene:
2U > 2Pb | Tipu-pacnae waccosoe unco srementa ne emsercs, a sens-
TR TOMkI0 TP a-pACTATe, Tal KaK TP KAAOM TAKOM paCHAZe

BLACAAETCA G-UACTHIA I, SHATHT, MACCOROE UEO YMEHLIIA-
eres 1a 4. Coracko YCI0BMIO NACCOROE THEHO TPH TPERPAICHILI

nagon. TIpu orow sapmzonoe wneio ysemsmiaocs ua 7 - 2 = 14 Coorercrayioman
peastun soser mporerars Tak:
B o TP+ TiHe.
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cymecrnonats wepna aupa. Tai, HATIHVCD, TPI HADTIORCHIIN CHCTHMOCTI AZEP AXTIR-
HLIX PATAKTI, A TAKIKE [0 113y NENIIO BPAMIENHA TATAKTHRI WM 06PAIOILT GAMIKI
K Heii D€ VAGETCS ODHAPYAHTS, WTO MACCA LEHTPA HEKOTOPHLX 13 HAX OKASLBACTCS
cammion Goamof A1 11060r0 0GLeKTA, KpONE CBEpXMACCHBHOT uepHoil Aups. Ech
OBbexcTss ¢ B0l axKpewHeli BOIECTS K HILX, HO IDH 9TOM He KAGTIOAAETCS Cre-
(PHECKOTO HITY eI, BHBANNOTO YAAPHOIi BOTHOIL, SHAMIT, OTO HOTYHEHHE He MO
JKET OPOTAOTIHTE HUKAKOH OFLEKT, KPOME HePHO LI

3. B mauaze XX 5. Heaanucio ApYT oT Apyra xatciii acrponou 9. Tepummpynr
 amepuKanciii actponos T'. Pacces YCTAROBILTH CBA3H MEAAY CHEKTPATLHbIM 11aC
oM (im TeMTIEPATYPOii) SBE3 I WX CBETHMOCTLO.

Pacupesesenite 35e31 B B HEPEAVIOEHCS HOCTEOBATETLROCTIL B SABHCHNOCTI
OT CBASH MENGAY WX CHIeKTPATLHM KIACCON I CEETHMOCTLIO HASHBATCS Ua2paN MOl
Tepyunpynza - Paccena. Kazzofi aneage cootmererayer touxa na uarpasee Tepix
mnpynra — Paccesa. B pesyIbTate S5ei PacpeAelsioTcs e Caytaiinsi o6pason,
2 06PasyIOT HepeAY HECKOIBKIX IOCTEIOBATETLHOCTElI: 21a6HAR NOCTe0samenbNOCTY,
nocredosamensiocmy zoAYGUX CGEPX2UANMOS, KPACHWX KAPALKOG, KPACKBLE 2U-
2anmoa, rpacubx caepxzuzanmos, Geawx Kapaukos (puc. 11.2.4).

Puc. 11.2.4. Juarpazosa Tepumnpyira - Paccena

Jluarpasia HOKA3LBACT, 4TO B IPHPOE BCTPEUAIOTCS SBEIIH TOIBKO C OUPEAETeH:
M COOTHOIICHISINI CBETINOCTI 1 TeMTepaTy s, Hanpiyep, 38631 co CBeTIMOCTLIO,
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OSpasosasmanca mrammia Pt gomxna npesparnsca n camen, 27 Pb. 910 noa-
Moo mocae 4f-pacmazon:

WPL > 2Pb +4 %

Tasi oGpagow, saecs e ecto 7 a-pacnazon u 4 [-pacuaza. 3uan, ncero
11 pacmazon.

O1ner: 7T o-pacnagon u 4 f-pacuaza.

‘Bazaua 2. Tlepiox HoAYPACTAZA PAANOAKTIEHOTO Ha0ToNA Noxomns 1y’ Po cocranisier

1
3,05 stmyria. OmpezeITe TpENS, 33 KOTOPOE PACHATACTCR 2 NAYATLIORO KoTICCTHA
s7ep nonomns.

Hao: o |Pemene: .

T 8,05wmn | 183¢| Cormacmo yenommo asgawn, 3 - goan pacmapmxen
s2ep oa npess ¢ pamma:

;vﬂ,, - N°N: il )

tie N, - mawammoe wmcro mepacmapmmxes sACp
(5 wowen npexenn ¢ ~ 0); N - o nepacrapmmxcs
7P b MonenT npemen . Cornacio axony PARMOAKTHBHOTO pactiaza:

N=Ngen, @)
e . - nocrommmas panmoaxTismoro pacmaza. Tloxcrann bopayay (1) B pupae-
i (2), momysins:

tn n2
1T yann, wmo 7= 22).

=, Toraa

Hexonoe npesst

183-0,405

- 107 ).
0,693 ©

Ormer =107 ().

@) ‘samn s cawocosTensHoro pewEiA |

Ypoaens A
9.1.1. Tomsayscs rabaumneil Menzeicena i MPARMIAMI CMEINCHHS, ONDEACTHTE,

B aroit oxewent npespamacren U mocae meeti - 1t Tpex -pacrazos.
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‘pasoit cseriocTi Hamero Comiia, Ho KpACHOTO HseTa (cnexTpaTbHIX Kaceos K
1 M) ne cymectnyer.

Caxoit daumensnoii pasoil seoriouuu scex saesd aeasemcs cmadus saaa-
noii nociedosameasnocmu. JLATEABROCTS ITOM CTANMI COCTABAET 0KOTO
90% o7 Beero BpeMeni 9BOTIOWHE SBESAM A0 CTANMN HeHTOMHOI IBEIAN W
Georo xapamka. IIPOROMKNTEALROCTS UMM IREIA HA TAABHON MOCIEAO-
BATENLHOCTH JABMCHT OT HX MACCH H ONpeAASeTCH cIeAyiomelr (opMyoii:

1
= 10" (aer), rae M - macea seazat 5 waceax Comuga. Koraa 8020poa saxann-

BaeTCs, BEITA NEPEXORNT B APYTYIO TPYIIY.
Buas, K Kaxofi BETKe NPHHANTENNT JeSAA M e CHEKTPATLEAE KIACC, MOXHO
OUpEAEITE Ge A6CONIOTHYIO RITHEY I APYTHE XAPAKTEPUCTHIIL.

4. 3630m, y KOMOPHX MeNAIOMCS GRECK U Yoem, OMIOCAM K TepEMEHHLIN
ameazan.

T iaBistaH 0BCepRAIHONHLINIL (AOGHO HABIOAACMAII) KPUTEPIAMH BICTYTAIOT:
HepHOA, AMIINTYAA HaMereI i Gecica, OPMA KPUBOi G1eCKa I KPHBO Ty eBLX
CcxopocTe. (PaiTOpANI, RTITIOMNA HA HIMEHERHE eCKa 3BEOX, MOTYT GAITE IY.Th-
canui, XpoMOCCPHAR AKTHEHOCTE, IEPEXOX BOIIECTAA ¢ OXHO JRE3AL 1A APYTYIO
5 ABoiinofi cicTee, KaTaCTpOGIECKHE COGHTII (83PHB CHEPXHOBOl IBE3N) 1 TP,

Komirueerso 9adiKCHPOBANNLX TEPEMEHNLX 383X 0Koit0 30 000.

Tlepentemsie 3ness: A€ARTCR 1a /52 GOTBIILX KIACCA: SAMAMENNO-NEPENEUNTLE
i Quauuecku nepemennsie ameazis.

B GQBHCHMOCTI OT XapaKTepa IPOTEKAIOILX NPOLECCOD (BHIMTECKH HepeNenILe
SBE3N ACAATCSH KA NYABCUPYIUUE NCPEMEHHIE W PYNTUSHBLE SEEIALL.

Honzonepuoduveckue nepemenusie 3aeadn (¢ nepuodamu om ecKonbRUX
Hedens B 200a) nazsieaiom MHpHAMM (npeACTABUTEE ~ Beata Mupa i3 coanea-
st Kura 107070 monymapus, nepuos uswerenis cocranasier 331,62 eyr).

Ocofstit kaCe APKIX TePEMEHHLIX IRE3X TPeACTARAIOT yegeudu (5 Ledes —
Avofinas sesza, moMenser cuoii Gaecic ot 3,7 g0 4,5" ¢ nepwogon 5,4 cyr). Tlo
HOBECTHOMY 3 HAGTIO eI HePHOAY MOYKHO OTIPEAETHTS ACOMIOTIYIO SEESAIYIO Be-
JUNIHIY, CBOTHMOCTS SBES/b H BHHCHTE paceTosue 10 nee. Legers nabiioxaor
B GUIDKAIII TATAKTHIAX I OIPEACIIOT PACCTOSMILS /0 JTIX JBE3/ LK CHCTEN.

Dpynmuansie 36eads. MPOIBATIOT CROO TEPEMEHAOCTS B BUAE RCHAIICK. DO
Hoavie 1 cacpxnoasie saesdbi.

CBeTUMOCTS HOBLX 36650 YBEIHBACTCR B MILLIHONE PA3 32 HECKOTLKO CYTOK,
a aaTex ocxabesaer B Tevenie roxa u Gonee.

CRETUMOCTE CaepXHOGHX 36630 YEOTUNUBACTCS B ACCATI MILLIHONOR Pag, Ipit
ron suzensiercs orepriss 10 [ BN CBepXHOBLIX 9563 ~ OBOTBHO PEAKOE.
sneme. B nameli TATAKTIIce HIBECTIIO BCETO HECKOTEKO 0CTATKOR CRRPXHOBLIX, CPEAIT

‘wepxiosas Tuxo, Coepxiosas Kerepa, Caepxrosas 1054 r.

C nowomEIo cospenteroii anmaparypu: oTipsaercs Goee 100 cBepXHOBLX B T
B ApyrIX ranakTHKax, a uX obujee KomecTs0 npesiciio 1500. Bembmci crepx-
HOBLIX SBe3 ODOTAIIAIOT MEASBESANYIO CPEAY THHETHMH DIENEHTAMI, CI0Co-
crayior HOBOMY SBesz00GpasOBamIO.






OEBPS/image/735.jpg
. apa pagoaxTuBiOro 3oTona Topia ZTh MPCTCPIERAIOT NOCICAORATETLHO
.’ pacna, aa f-paciaza u - pacnax. ONPEACITE KOMEURLL TPOAYICT ACTCHI,
9.1.3. OnpeaeaITe, CKOALKO - 1 G-YACTIX, BLIGPACLIBACTCA IPI TPCRPAEHIIN AAPA
raxnwn 2°T1 5 aapo coumma P,
. PazuoaxTusnsit soton pazun %'Ra npeTepuenaet weTape -pacnaxa i asa
f-pacuaza. Onpeexute A1 Kouewuroro aapa: 1) sapazooe wneo Z; 2) wac-
conoe wnco A.
Vposens B
. OnpexeniTe HAYATLEYIO AKTHEHOCTS A, HEKOTOPOTO PAZUOAKTHENOFO H3OTONA,
ccai 38 BpeM ¢, PABIOE TPETH NEPHOXA TOAYPACHAZA, AKTUBHOCTS STOTO H30-
roma A oxcaganact pasioit 50 B. (Omaem: 63 Bie.)
. OnpeseaNTE HEPHOX HOTYPACHAAA HEKOTOPOTO PAAMCAKTHBMOTO WIVTONA,
ccan ero axTnmRoCTS 3a 5 cyro ymemsmnaact B 2,2 pasa. (Omaem: 4,4 cyr.)
9.1.7. Omperesze nepuox orypPacHaRa paRHORTIBHORO WooRoms, com 1~
auATLHOTO KoICCTBA AAEp DTOrO WIoTOMA pacnazock 3849 c. (Omae
600 c.)
Vpoaens €
. Crosio atoson pagoma pacuazaeten sa cymiar s N, = 1 seni avoston? Tepnox
noaypacuaza pazona T = 3,82 cyr. (Omaem: ~ 166 000 aroson.)

. AKTUBHOCTL PANOAKTUBNORO PEMADATA YNEHLLILIACK B WETMPE pasa aa
8 aneii. Haiizure nepioa norypacnaza ororo mpenapata. (Omaem: 4 cyr.)
10.0npegeaie, Kaxaz waCT: (B NPOCHTAX) HAYATLHOTO KOTYCCTRA ACP PAIO-

AKTHBOPO H30TONA OCTARETCH HEpACTAIICIICA IO HCTEUCHILN BPENCH, PABHOT
TP CPCANNA POAOINTEALOCTAN HIUSNH PAOAKTHROTO AXDA. (Omaem:
12,5%.)

1. M5 r1asst 8 H3BeCTHO, WT0 MHOTHE YIeHbe HEOAHOKPATHO MMTATHCE HOCTPOUTS,
M@k aToMa. OANAKO OTH MO He CMOTIN OGLACHHTS HAGTIOARCMMIE PEATLILIC
cnoftersa atowa. To peaysTata caomx omiTos . PeaepdopA NPEATOKILT MiaHe-
‘Tapiyio Moe s, aT0Ma. COLACHO €ro MOAEIII ATOM COCTOT 3 HEHTPATLHORO HOTOH-
TeALHO SAPAEHHOTD AAPA, BOKPYT KOTOPOFO BPAIIAIOTCS OTPIIATETLNO JAPKEHILIC
exTpORLL

ATOMEOE SAPO COCTOT 13 H7IEMENTADHLLX HACTHI, ~ NPOMONOS 1 HedMPONOS.

Tepann enpomon» Guin Bmeaen B uauaze 20-X Ir. HPOILIOT BeKa PeacphopAos,
KOTOpAii NPEACKAQA CYMECTROBANIE B SXDE KPOME NPOTONA I HOATPAILHOR uACTIL.
st ¢ maccoii, npuGIHsHTETLHO PaHofi Macce npoToa. TIpoton (p) mneer momox-
membmii 3apsux, papmmii sapsy onexTpoma, u Macey moxos m, ~ 1,6726 - 10 xr x
= 1836 m,, tze m, ~ wacca snexTpona.
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1. Kax omesacres wuamemnsit skt Conuta i APYTHX 3863 ¢ Maceofl, cpapHnoll
¢ comueuoit? Bo wTo Ok IPEBPALIAIOTES B IpOIeCCe DBOMOWIN?
2. Kax onmieumaeres siauenail ikt Macousisix aneax? Bo wro penpamaiores Mac-
cupe aBeagut B npotecce dnoTIOWHI?
3. TIpu KaKIX YEAOBIAX BODMMKAIOT CHEPXHODAS 380310, HEHTPONAS TDEILA, HYALCH-
pyIoman aseaza, epnaz Aupa?
4. Kax gopuympyerca suarpassia Tepummpyura ~ Paccexa? Ha ociose xaxoit canan
[Ty e —
5. Kaolt mepuox caoell aimt 3eia NPOBOANT Ha MABNOIL MocieoBaTeTBHOCTI?
KakHe JBCHIL HMCIOT CAMYIO HHIKYIO TONTICDATYDY?
@ 6. Kaxuo 3069t uasssaiorcs: mepexenusmi? Ha KaKie BIIst OIIE ACISTCS 1 1o 07-
miionca?

B exaprgon ua npunowemts Play Market aarpyaure Gecniaruyio nporpaunty «3sea-
nas kapra (siranet)s. Hunpassre cuoe yerpolicTso ua 1eGo, i HA X0 JKpAIe OTOGPA-
ases wueia avest, coseault 1 muamer. T3ywiTe, B KAKOM COIBEIA b HACTOMIH
MoIT HAXOATCs: CoNHIe, KAK B OFHOUICHIH HFO PACHOIONCHL LIANCTH. Banuuire
S

1. Coamme ~ munuunas ssesda, cnexmpanvnozo xaacca G c memnepa-
mypoii nosepxnocmu 6000 zpadycos (puc. 11.2.4). Iimanerp paven 1 man
390 mutc. o (swm 109 Amaverpon Benrn), macea ~ 1,98 + 10 xr (wum 330 Tatc.
sesmurx mace), cpeansin normocTs ~ 1,41 - 10° xr/se’, wro 5 4 paga Memsme cpeaeit
naoTocTn Bewn.

Paccrosmue or Conmma %0 Bexn cnet MPoXoANT npwNEpHO 32 8 MumyT, a Conmme
 aoro paccTonms BwmITCS Kax AUCI CO CpeAMIN yTTOBNIN AMAMETPOM 3. Havepemmst
3a mpexexaN ewmofi aTMOCHEPH MOKA3ATN, WTO HA LAOWAKY BeMIN ¢ MIOMATBIO
nonepeunoro cenemns 1 excecexcynno mocrymact 1370 [l oneprin. Sra sexmwumma

J, = 1370 a1.8)
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Heiimpon 61 omseper 8 1932 r. yuennicon 9. Peaepdopaa JI. Gexsiron mpu Gost-
apauponke Gepmis a-wacrnawi, Bodmuiaiiee Tpi STON HATYIGIE 06AAAAN0
60TLIOfi MPORNKAIOE CHOCOBHOCTEIO, WTO OB BACHSLIOCS Cro SACITPORCHTPATLHOCTEO.
Heiirpox (n) - nefiTpansiias acruna ¢ saccofi motos m, — 1,674 - 104" r ~ 1839 m .
IMpomonst 1 ueiimpons naswaaromes myaomasm (o7 nar. nucleus ~ sxpo).

‘Hysctomnas MoAeTh AApa 6511 mpeAnoscena conerciint duauxon 1. JI. Haanexo,
a aocaexeran paosiTa newemane duomkox B, Teiiaentepron.

AToMiOC PO ~ IMO YeNMPATLNAS LACTY AMONG, COMORAR U3 NPOMONOS
u neitmponos, Haawaae b YK AOHANL.

Pasepu amoxnbix adep cocmassiom npuxepno 10 ~ 1095 x, m.e. na Tpu-
CTHpE HOPSAIA MCHDLS, “IeM PAIMEPL CAMIIX ATOMOD.

2. Obiuiee MHC0 HYKAOHOD B ATOMHOM SAPC HATHEACTCSH MACCOSMM LERON, 060~
anauaeres 6yknoii A.

Arowioe sixpo xapaxrepiayeres aapsson q, ~ Z - ¢, tae Z ~ apadoaoe wucno
Apa, paBHOe WHCTY MPOTONOR B AXPE N COBNAZAIONICC ¢ MOPAAKOBM HOME-
pox smemiecxoro snexeuta 3 Hepmoguwiecioit ccrene onesenton Memgercena;
© - oaeMemTApHMI SapSX KaK TS DMCKTPONA (¢ OTPHIATEISEAM JHAKONM), Tai
u ans mpotoma (¢ monommTernmiM amaxow). HinecTHme B mACToRIee BpeMS
118 axementon Tabmums Meugencena umeior sapsfomsie et saep o Z - 1
202 = 118.

Ao ofoamavacTes TeM e CHMBOTON, WTO N HeiTPATLHLL atoM: { X rae X ~
cirMpon xunieckoro oneMenTa, Z - aToMuit HoMep (10 HPOTOOD B AAPC); A —
MiceoBoe wHCTO (HCRO HYKIONOR B D).

Adpa c odunaxoswmu Z, 1o pasusixu A (m.e. paannuu wucAa U ueiimponoa
N = A - Z) naswearomes naoromam.

‘Hanpiep, 5010poA (Z = 1) meer Tpit norona: 1H ~ nporuii (Z = 1, N = 0); *H ~
elirepuii (Z = 1, N = 1); *H - tpuruii (Z = 1, N = 2); o080 ~ xecars n 7.x. B no-

AABISIONIEN GOTLIUHCTSE CYAEH HIOTOM OHOTO I TOTO JKe XMMIYECKOTO DIeMEnTa.
061833107 OAMHAKORLIAI XUMINCCKINIL 1l HOYTH OAMHAKOBLINI (HIHICCKIMH CROFL
CTBAMH, HODTOMY WX NPAIKTHUECKI HEBOIMOMNO PAITENATE ¢ NOMOUILIO HIDECTHELX
(PHSHIO-XHMIIECICIX METOAOB I OTACSTS APYF O APYTa. HISOTONS OAHOTO 1 TOrO e
XIUMITECKOTO IeMEHTA PAIACAAIOT [0 HX NACCE C NOMOILLI0 NPUGOPA, HAIKEACMOTD
macc-cnexmpoxempon.

Kpose 450monos, AAPa EINTCH 1A USOGAPEL I USOMONBL.

AAdpa ¢ odunaxossmu A, wo pasnman Z naswsaomes wsoGapa.

Adpa ¢ odunaxoaun KoAULECMEON NElMPONOE HATHAAIOMER NIOTONAMIL,

@ EE

1. Ma kaxux wacrum cocrout atosmoe azpo? Kaxowsi ux Xapaxtepucrmiu? Kaxono
CTpOCHIE ATOMA I KaKHO ICNNTADHL YACTILA OIf COTOPHIT?

2. Kax croxuaacs uyKiounas sozes aapa? Kro nEpBoNAuATLIO IPEACKaIa BOANONK-
Hoe €a03 10 eTpoeHIe 5Apa? UTo OMALAIOT TAKHe NOATILH, KAK MACCOBOE HHCIO
 sapagonoe wueao?

3. Kakie 11pa HAOKIBAIOTCA HI0TONAMI, HI0BAPANH I HIOTOHAMI?
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Ecam oTy BeTIHITY yMHOMNT 1A TIOMaxL Cept paxEycon 1 a. e., o moxy-
st m0AYI0 DmeprIno, HOTYtaeNy10 CONMILES B CAWMILY BPENCHI, T.C. CoemLNOCTD
Connya:

T

L, = 4ne 1370 55 -

(11.9)

Ha Bewmo magacT oxomo momonm MmATRAPAOfi fomM oot smeprmu. Marci-
MyM conmennoro manysems MpHXOANTCS 1A oNTIICCIKNi Auanason. BoTocdepa AaeT
Cennommofi cnexTp. XumiriecKie 21eMENTH, KOTOPHE HMEIOTCA B aTMOChEPE, TOTTO-
IAIOT CBET OMpEACTCHIOf TACTOTL, MOBITIOTES! TEMIbE T, KOTOpHIE OGRAPYACHI
@paynropep. Ilpn naysemm crextpa Commua yeranonnm ero coctas: = 73% nozopona,
= 25% remms u ~ 2% - xpyrme onewens. Connne MAXOFMTCS B COCTOAMMI THAPO-
CTaTIIECKORO PaBIOBCCHS, IPH KOTOPOM TATOTCHIE, C OANOF CTOPOID, A YIPYFOCTH
ragon u A@BACHIE HATYHEHAS - C APYTOf, YPADNOBENINDAIOT APYT APYTA.

Buyrpennee crpoemne Comnua: ot entpa 0 0,3 pagmyca — sona adepusix pear-
yuis; o1 0,3 70 0,7 ~ 30Ha nepeHOCE AYAUCMOiL IHEPeUL, TAE FHEPTHS, KPOME TETIO-
NepeRaR, PACTPOCTPARSETCS! IyTEN MHOTOKPATHOTO IOCEOBATETHOTO MOTIOMENHS
# maysennst (oTomoB. B peayTbTATE HA BEIXOAC H3 TYSHCTOf SOMB HITYICHIE COCTONT
13 KBATOD BeeX AUTH BON, BKTIONAS N BHAMNL crer. B obracTi nocneaeit Tpetit
panyca Connma HAXOAUTCS KOHGEKMUGNAS 30K, IMEPTIA TEPEAAETES TOCPOACTROMN
Kompexm — mepememmans.

2. Ammocqepy Connya oGpasyem pomocdepa, xpoxocdepa u xopona.

@orochepa ~ oudunas nooepxnocms Coanya, LGAROWALCS UCMOURUKON U~
ayenus.

Tporsuxemuocs (rommuma) dorocheps — oromo 300 x, Tesmeparypa ~ 6000 K.
B dporocchepe Commma mabmoacTes NPoyeCe ¢panyITGL; BOIMKROBENHE 1 HCEI-
noente rpanyn. [xaswa b TPARYIAX MOAMMNACTCS DBEPX, A B MEAKTPANYIOHBIX
npocTpancTRax omyciactes pa — pasnocTs Tewnepatyp ~ 600 K. Paswep mooii na
rpamys - oxono 700 . Kaxaste 5-10 MK ORI YCMEBAIOT MOTBNTLCS 1 HCTCIMYTE.

[Kapmuna coanewnsix namen Taxme MCHSCTCSR, XOTS H HECKOMBIKO MEATCHTCC.
Hugysmas warmnrioro noas ysemwamsacres 1000 pas i npensTersyer nepenemit-
Bammo navML B mATHE, MOYTOMY TenmepaTypa B maTHE ma 2000°C mue, Hew TeM-
nepatypa dorocdeps, nenexcTme atoro naTio Tewmee. lstna ofuI0 MOABATOTCS
rpymma B mpeaenax meGorbmoii obnact, BuTARYTOH BROTY dxnaTopa (puc. 11.3.1).
Ba nepuoa mommoro ofopora Commma (27 cyr) namma  ocmosmon nesesmor. Ho ecrs
M ROMTOAHMBYIE, KOTOPHE MOTYT CYMICCTROBATS HA MPOTAKCHIN HECKOTbRIX 000-
poton. Haysene narer mokasaio, o COTMI BPAIACTCS: B HANPABICHIIN ABILKONI
ILAGHET 1 IICKOCTS COMMETNOTO KBATOPA HAKIOMENA K ILIOCKOCTI JKAMITHIN HOX
yraon 7°15'.

Iepuod spawenus Conmua momenseres ot 25 cyr ua axvatope Ao 30 cyr y mo-
mocon. BoAaM GHCTPO PAIDNBAIOMIXCA TP IATCR BOJMMKAIOT 6CRMUKY, CONpO-
Bozalommees BHOpocann pemectsa ma mwKmNX obmacteit Kopomst (puc. 11.3.2),
& Taxme yemrenuen yTpaduOnCTOROTO N penTremOBCIOro MATysenmi. Hepuod Taroi
comneunofi armusmocrn ~ 11 ner.
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1. B ralmite npMBEACHS! IPHMEPL HIOTONOD. BANOTIITE TAGTHILY, HANHCAD JI HIX
COOTHOTCTBYIOUICO HIHCAO IPOTOOB I COOTBOTCTAYIONIC HHEAO HEHTPONOD.

Haoronst o nporoos | Huero uelirponon

[

vo

2. Oupesenure, nomsoyses Tabmencli Mengencena, SHC10 TPOTOHOB  HeHTDOHOD
& aape Be (Gepuwrma); T (rannua); Au (so10ta); Po (noxomia)

@

OBbciiTe, KAk MOAIO ONDEACIHT. PAINEDL AZCP B ONHTAX U0 paccesumio el
‘wporon.

1. Aroaoe sxpo sBaseTes ovtets yeroiiumnsy, JI0Aroe BPEMS YUCHALe He MOTH 06k
SICHIITS, KaKAS CHLIA HO/VIEPKHBACT TAKYIO YCTORMHBOCTS ApA. DTH CILIL HETLSS OTHECTIE
K OICKTPOMATHUTHEIM, TIOCKOALICY Me/KAY NPOTOHAMI XefiCTBYIOT CILTH OTTATKIUBANIS.
‘Eei Gt 970 6L TPABNTALNORHEIE CLTS IPHTAKCIIS, TO ORH CTHIIKON cIABHE 0
CPABHEHINIO ¢ CHAGMI OTTATKHBANNS TOAOAKNTEIENO JAPSKCHILX npOToROR. looToMy
VHlGHbe NPHULTI K BHBOAY, TO MEAAY HYKIONAMI CYICCTRYIOT CILT 0C060TO POAA,
‘aaumaeahie adepisiy. VX HASLBAIOT ¢THIAKTAMIL ¢ KOPOTKIMH pyKamits. Bupaieune
«c KOpoTRIMI pyKai» O3uANACT UX KopoTozeiicraue (10 x); moGhe wacTHIA,
‘HAXOASUYECS APYT OT APYFA HA TAKOM KOPOTKOM PACCTOMNII, GYAYT YACPAHBATLCH
SURCPHLIMII CHAMI NPHTSAHILS HEAABNCINO OT I1X 3apsixa. BaausoACHCTRIS SEPHAIX
LACTII HASMBAIOT CUABHBLNL 634U MODElCm U NIL.

2. Tax KaK HYKOHL B SPE YACPAHRAIOTCE IPOUNLIMI CRASANI, TO A1% YAGTE-
I UX M3 7APA TPEGYOTCH COBEPUINTE PABOTY, TO €CTh COOBIITS SADY SHAHTEILAYIO

oneprio.
Oueprueii cunsu waPa HASHEAIOM SMepIuI0, HeOGxoIUMYI0 DA pacusenrenuR
20pa na omdensnnie nyxaONw.
Onepeus cansu adpa pasna moi Iepzuu, Komopan Gwdersemes npu o6pazo-
eanuu 20pa us omdensnwix vacmuy.
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Puc. 11.3.1. Tlsrua na novepxuocrs Comua Puc. 11.3.2. dasenss u nporyGepams

(nanasensae apicu)

B poTociepe HAGTIOAAIOTCS axeat ~ VCTORMMBHE HOTOKH BOCXOAAIETo Fopye
10 rasa, TeMIEpaTypa KOTOPOTO NPEBLIACT TEMIEPATYPY (OTOCHEPH HA HECKOTLIO
coren rpazycos.

Tporsueniocts xpoxocgepu cocrapaser 10-15 uic. e, Texneparypa & Xpodo
ciepe ¢ mucotoii ne magaer, a pacter ot 4500 K A0 HECKOTLKUX ACCHTKOB THCHI.
XPpomocdepa HEOAHOPOHA I COCTOT 3 CRUKYA ~ CMOAGUKOS coemAusedcs nAGIMH
Amamerpos or 500 20 1200 i, BLGPACHBACNIIX HY WIDKIE XPOMOCHEPH €O CKO.
PocTHI0 0K0:10 20 x3/C 112 5000-10 000 s smep. Jlo 40 paycos exwaan s conmenyio
KOPORY NPOCTHPAIOTCS MPOTYGEPANIIA — 2UzaNMCKILE APKY, WA BLcTyTS: (puc. 11.3.2).
Cxopoers semectsa 5 wix — 200 K3 /c, a Tewneparypa cocrasasier 104 K.

Conneunan xopona — Buemusz, caMas paIpeieHHAR 0GOIOUKA COTHEHOH
TMOC(EPH; HAOTOAAETCS ML, 5O BPEMS COTHESNBIX JATNEHMIL, 4T0 MOKHO YBUACTS
© HOMOIILIO CHEHHATLIIX METECKOROS-KOPONOZPAGOS.

3. MaKcumys COTHEWHOTO MATYNeNIS NPHXOAWTCS Ha BWMMYIO WACTh CIEKTP.
Arvocpepa Benin IPONYCKACT TOTKO BHAMML CBET, & TAKKE B YSKOM AHANAIONE
pasosom. B omTiteckos puanasone uanytene COTHIA HOCTONNO, & B KOPOTKO
BOAHORO 06ACTH OYCHE CHTLHO ABHCHT OT CONHEUNOH aKTHRROCTH. PenTrenonckoe
H ECTKOE VILTPADHOTETOBOC MOXYNEHI HOHHSHDYIOT BEPXIME CION aTMOC(EPH,
cosgasas uonocdepy. Marxoe yautpaduoierosoe usnytenie npommsaet rayGue
H npu BoSAeiiCTRI Ha KHCTOPOA 0BpasYeT 030n O, 1 030M0sH c20i. TIoTOK Conmewnoit
LT3 HATBACTOS COANEUN M GemPO M. COCTOMT O3 13 - UACTI, TPOTOHOR, HTEKTPO.
HOB It HESNANITENLIORO KONIECTSA HEKOTOPLIX BHCOKOUOISHPOBANNBIX ATONOS.

Cropocts wactin ysenwumpactes npu yaanemin ot Comuta wt bmiam Bew co
eranaser 450 xat/c. II0TOK COAMEUNO/ MTAIMEL He MOKT IPEOAOTLTS MATHHTHOR H0TE
Bewn u obrexaer ero. TIpi 9Tox 0GPasyeTCst MATHMTOCHEPA ~ CHATAN CO CTOPOHS
Conmmua 0 10-12 paauycos Bewmi  BTsnyTas ¢ HOUHOM cTopos Ha 6000 pazuycon
Bewan.

Comnewnan aKTHHOCTS NPHEOANT K BOSHNKHOBCHHIO MAZWUMNWX Gyps. Mar
HuTHOR mONe BeM:TH DKPAHMPYET HAC OT BAICOKOJMEPTOTINIECKIX ACTHI, OXHAKO HA
KOCMINeCKIX CHYTHUKAX, ABUATAfHEPAX 1 B NPUINOTAPHLIX HIHPOTAX O COSARIOT
BHICOIYI0 PAAHATIOMIIYIO ONACKOCTS  HPHBOAST K NOARPNBLI cusnusw (puc. 11.3.3).
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JL151 0F0 9ROBB PACEHITATS SHEPFHIO CBADM, HCTOLYeN cooTHOMeNHe DiimmTefina:
E < me. Manepemns Mace HOKASHBAIOT, T Macca SAPA BCCTA MEHBIIIC CYMMAPHOI
Maces wacTIn, 43 KOTOPHX OO coCTONT:
M, <Zm +Nm, ©.3)
e N = A - Z - wneso nefitporon & aape.
Paanuya mexdy maccoil 23pa u cyuxapnoil naceoii c1azarUUL ¢z0 npomoNoa
u neiimponoa nasweaemes Aedexron maces.

AM = Zm, + Nm, - M,. ©4)

Ba cuer yMeHLIIGHIS CYMMADHOI MACCH HYKI0HOR Ha Reniruiy AM mpH 06pazo-
BANIN 5APA BLAEAETCR DHEPLIL, KOTOAS HASMBACTCS JMepued COATL:

E_ = AMet = (Zm + Nm_~ M) ©.5)

Kax naecrno 3 dmamcn 9 c1acca, b SYKEPHO (UIMKe NACCA HACTHIM HINCPCTES
B aTowHLIX eqmmnaX MaceH (a. €. 3.). CAeAOBATEALRO, DHEpriIo casi B MoB MO0
BusHCanTS 1O CreAyIOmelt (opuy

E_ - 931 (Zm, + Nm_ - M) ©.6)

Tipn oSpasoammn szpa MewAY ByKAORaNI HaTHEAIOT AefcTOBATS THFATCKIE
agepisie e TIoA ACRCTEMEN OTHX CHI HOIONTETHHO JaPSKCHNME MPOTONSL,
a Taore HElTPOMS YCTPEMANIOTCH APYT € APYTY © OTOMHNN YCKOpemHeN, BCIeA-
CTDIE WErO BLREATIOTES TaMMA-KBANTS D7EKTPONATHHTHALX DOTH, YHOCHIAI ¢ COB0i
orepritio camai. Taxist 0BpAI0N, MACCA AR OKAILBACTCA MCHDS, WeN CYNMAPHAT
wacea coerannsiomnx ero wacty. [lpi oTow yuecemmui rasxwa-uTyICHHEN ACHEKT
Mce oxasuBaeTen auawMTExLHLN, Tax, NANPUMEP, TPH o6pajonamu 4 T renus ua
OTACAMIL aTONOD (1ACP) BOROPOAA BHACTAETCS TAKAS OHEPTILS, KAKAT BHACTETCS
npu ccuramn 1,5-2 Barotton yras.

3. Kpose ostepriti casai, 5 (AKe 1aCTO HCHOTAYIOT HORATHE YOeAsHOI IHEPEU

VAeaumoii SMEprHeit ORI HAIWGGEMCR INEPIUA COAIU, NPUXOIAWALCA KA
1 nywaon 2apa.

E 0.7

Vaeasuas oHEprMA CHAIN AAC XUMHYECKHX O7CMEHTOR HANPAMYIO 3a-
sucwt o1 ux maccosoro wscxa (puc. 9.3.0). Jlas merxux sxep yAeawmas
omepria cesau kpyTo RospacTaet npm mepexoge or Aefiepms ¢ 1,1 MoB xo
7,1 MoB y rexs. 3aTem HaummaeT Me/UICHHO PACTH N JOCTHFACT CHOEFO MAk-
cumansuoro suauenms 8,7 MoB/HYKION y SIENEHTOD ¢ MACCOBMIN WHCION
A =50 - 60, a NOToN CPABNITEILNO MEATCHHO CHIUKAGTCR Y TAEILX DICMEHTOR.
¥ ypana, nanpusep, yAexsuas ouepris cosau pasia 7,6 MoB/mykon.
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Puc. 11.3.3. Tonapusie e
Bo BpeMt BCHLIIEK YPOBHE PEHTTCHOBCKOFO i YALTPAGHOIETOROro MATYHeHIH
noBLIIIAETCS, ATMOCKHEPA B BEPXHILX GO, NOTIOMAS OTH HATYICKIS, PATOTPeRACTCH,
€ BN VBeIHBACTCS, TOBMIIACTCS IIOTHOCTS FaA3A 1A BHICOTE B HECKOTLKO COTex
KITOMETPOB, 70 IPHROANT K TOPNOZKEHIIIO CHYTHIKOR HA HUALINX OPSHTAX, BILIOTE
0 nx notepir. BLbpOmeHLe NPH RCTMIIKAX BLCOKOIHCPTETHNECKIe UACTHI HA
Bricoe 1000 K3 BLISHBAIOT COOM 1 AETPAXAIINIO DACKTPORHKIE, AONOTHHTEILHO HOMI-
aupys uOROCHEPY, PAIPYIIAIT PaHOCEA3L. MaMENCRIe NATHITHOTO NOAR NPHEOXMT
K NOABIENIIO HIYIMPOBARHEX TOKOD B TMIIISX 27EKTPONEPEAATH, TPYOOUPOBOAAX
 ma enesHOZOPomHIX myTsx. B TPYGONPOBOAAX CHIA TOKA MOWET AOCTHIATH
HECKOTLINX COTEH THICS AMIEP. DTO BHOLEACT MEPETPYAKH B DACKTPOCHCTENAX,
neperpeBaie TPANCOPMATOPOR, HADYIIEHHe KOPPOAMFNOH JAIHT, COOft ARTOMATIKIL.
MarmuTssie Gypi IPHBOAAT K PASBHTHIO WHKIOOS, HOCKOTLKY HIMEHACTCH AQ-
e B mzKHEN c0e aTMOCHepS: Beni.
4. Kocuuteckne oScepaaropii
‘SOHO 11 ASE, naxozmmiecs s Tax mass-
saewoit mouse audpayuu L, wencay 3ex-
it 1 Comumess (puc. 11.3.4), nossomsor
HiE MATEH, BOMMNICK, KOPONATBHAIX
BMBpOCOR MacCH, MO MX HHAMHKE
cocTanamioT TpexAmeRRL mpOrios
u oneunsaior onacuoers. Bee Texa,
naxopsumecs B TowKax auGepamu,
BpamaIOTCs © TaKIMI e mepHOAANI,
KAl MepHoA BpAIMeRI BeNAN BOKPYT
Comnma. Tlpeaynpespenie o Marmi-
X GYDSX H NOTOKAX KOCMINIECKIX
Ayueli MOGROANET MIMCHUTE MAPIIPYTH ROJAVIINAX CYAOR I HIBEHATE ONACHOTO
PAZHAIMOINOTO 0T eI IACCAKHPOB 1 IKMIAMCIl, IPEAYIPEAITS TIOKef, 4T0BH
ot 9a6GTORPENERHO NS AOKADCTRO.

Q ]

1. Kains napamerpass xapaxrepuayeres Conmtie? PaccKazIcTe o BHYFpeIos cTpoc-
e Comuna. Kakie 30kt 010 cocTansuor? B Hex JaTOUIOTC X 0COOORNOCTS?

Puc. 11.3.4. Pacnosoxene xoexiiectinx
obcepsaropuit
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Puc. 9.3.1. TIabiE GaBROINOCTH YACLHON SHEPII CBASH AACD O HX MACCOBOTO WHCIA

Y TEEIX SEp YACTbHA IHEPII CHASH YMEHIACTCS 32 CUET BOspaCTaiomeii
© yBenUICHIEM 3APSACBOTO WHETA KYOHOBCKOf CILTE OTTATKHNBANIS MEACAY HPO-
Toman, KoTOpAs cTpeNITCA pagopraTh sxpo. TI0JTOMY AAPA TAKETHX XUMIIECKIX.
eMENTOR ABITIOTCA MeHCe IPOUNLIMIG B OTON CHAIN HEKOTOPHe SAPA TAKUX De-
MHTOR MCUMTMBAIOT TPOUAROALHII PACTAA, OTHM H OBLACHACTCA CCTECTRCHHAR
pagmoarTHBHOCTS.

Jonoanumensuwii xamepuax

Tlours st Macca ATOMA COCPRAOTONENA B EXO SAPE, KOTOPOE B CPABHENIH
© Bemmumot caMoro arowa oueis Mazo. EcTH 8TOM VRMINTS Ao pazepa
pyTBOILHOTO HOA, SAPO €10 GyfeT He GBI MepeHOTO sepHa.

Q ]

1. Hen pasteaioTes MeAY CoGOI SIOPHME, DICKTPINECKHO KYIOUOBCKHE It TPABHTA-
oML cu1? B el GaKITONACTCA OCOBOHNOCTL AICPILLX ciLa?

2. Kak coomnocares esxy coGoli Macca %pa 1 CYMMAPHAZ MACCa HACTIIL, 13 KOTOPHX
o0 cocrom? Towesy BoamKaeT AedeKT Nace Ipu GpasOBaII AxPa?

3. Kax onpeaeastor omeprinio casoi ypa? Kakas JUCPIIs HAIMBICTCH YACTLION DHep-
Dutelt canan?

4. Kaxopa ocoSeuoet TpaiiKa QBHCHMOCTII YACLHOIL DHCPII CBAI AAEP 0T UX
aceonoro wiea? Kai 0peAeasioncs VOroliuuuLie 1 HoyCTONMMDLC SADA 13 1Pa-
Quxa?
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‘Hapucyiire erpociie aTocqepst COTHIA i YKIKNTE IPHMEPHLLC PAIMODH ¢106D.
TPHMEPHI PENIEHHA 3ATAY

Banaua 1. Yewy pasen nepuox spamenis Commta, ecin nyTes naGmofemii yera-
HOBIIENO, WTO HATHO, PACHOTOKeHIOE G113 IKBATOPA, CMECTILIOTS 34 TPOE CYTOK a 40°7

Hano: Pemenie:
t=3eyr Ecan 5a tpoe cy1ox maTio cxectiiocs na 40°, T0 3a ofmI cyTIcH

L= 40°

oo exectnocs na 2, a ua 360° ono cuecnizen sa:
3

360" 360 -3

27 (eyn).

40 40
Orsem: 27 (eyr).
Bamawa 2. Jwamerp wsoGpancemus nsrma na Commme pasen 1,9 sn. Ompere-

SHTe HCTHHIYIO WIOWARS MATHA i CPABHETE ¢ IIOWARbIO conems Bex. Jluanerp
aoBpazenns Comnua npumure panuse 100 .

Hano: Pemenue:
d =19 um ettt AaMeTp IATHA 50 CTOLKO Pa3 GoALIe AHANETPA
1390 600 xse|ero mao6pazkemILs, B CKOALKO a3 HoTHEALIE AaMeTp CoTNa
D, _d, Dd
somuie ero naospamenns 2 = % orxyaa d, = 2L,
e o =g oTvaad, =

e D, - wermmmii guamerp Conna.

1390600-1,9
100

2,64 - 10° (1),

nd;

Tromazs srma: S,

5,48 - 10° ().

1

Tlnomaas cevenns Beman: S, =&r; = 3,14 - (6,4 - 107

1,29 - 10° (sae’).
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Toctpolire rpaduk aasmcuNOCTH YAeMLION DUCPIUN CRA3I 0T MACCOBOTO MNCIA A1
‘mepaix 10 azeenton Tepiowiexoli crierenst xiMiieckux oaenentos Mengeacesa.

Hassamne | Xuswscoxait nero ncio Vaensuan
onewenta | cunpon nporouon nelirponos | suepria cunan

B e o |

OButciture, foveMy PAAHOAKTUBILE CBOIICTHA DCMENTOR OGYCHORIONE TOTLKO CTPYK-
Typo nx szep.

IPHMEP PENIEHIA 3ARATH
Banawa. OnpefeTnTe YAETHIYIO OHEPrinO cBsaM Atst aApa ['O. OTmer mhpasute
» orexrpon-momax.
Hamo: Pemenme:
vo
M, - 1699913 a. e, .

Bueprus cosan axpa

E, - (Zm, + Nm - M).

e m, - macea nporoma; m,  wacca neiirpona; M, - macea

apa, Z - 9apsRomoe HCRO (WHEAO HPOTOHOR B SAPE);

N - wneso uefirporon » ape.

eKoMAS YGRS SHCPFHS CHAC (SUEPTIS CRAIH, OTHCCHINAS K OHONY HYKAONY)
E.  oi(zm, + Nm, - M)

W™ Y
e A - Macconoe wHCO (YMET0 AYKAOKOR B SAPE).
Boassten ua Tabamn » IIPUACHEHIN ORATCRUS MACCH NPOTOHa I HediTpoua:
~1,007265 a. 0. ., m, = 1,0086649 a. c. .
Vanruasas, wro Z - 8; A = 17; N = A - Z = 9, npondnesen suwicene:
_ E. _931(8-1,007265+9-1,0086649 - 16,99913)
® A 17

Orser E,= 1,5 MoB/uysnon.

@ samn nns cawoctosTensioro pewEiA |

TTpn pemmemmn sazart samoro maparpaa yeren, «ro cxopocTs caera ¢ = 3+ 10° /c;
sapsz oextpona ¢ - 1,6 - 10-* Kx; macca neitrpona m, ~ 1,0086649 a. e. x.;
sacea mporoma m,~ 1,0072765 . . s.; Macca anexpona m,~ 0,0005486 a. c. 3.
Vposens A

E

= 7,5 MoB/nyion.

9.3.1. Vremmas omeprus coson ann U cocrapasier 7,6 MoB/myxon. Ouenmte
omeprumo cuson. (Omeem: 1808,8 MaB.)
9.3.2. Bumeante gedert waccs: aapa Gopa | B. (Omeem: 0,079 a. e. u.)
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e A - omeprin commmATTOpa; v - waCToTA ATy IE-
s ¢ 1k ~ moCTOMMHA (¢XOPOCTS CROTA 1 HOCTORH-
nan Bonpwana cooTsercraemio); T - Texmeparypa
uerowmKa naxysenna (ocmraTaTOpa).

Bueprita ocmAAATOP A, CorACHO CyMEAOT TI-
norese TLnanca, quckpenna, T.c. Hepri e werser-
n nenpepuaio, ToauIo mopmNI: Az 245 3Ac;
. U ————————————

Maxe Kapadpuer Jioxsur Ik Eon paswocts, orepra crpesuTen x myio
(1858 1947) — ekl DU~ s 0 (1. ¢, omepriun wamemzerca nepepEno, Kt
o i S . S —————
o e 20 o 018) = opayas (8.13) npmmene vawasamo BT

4 apyrix warpas, sten Tpyecroli xe

reoporTic, OCHOBONONONK Knal-

akcazosun wayk (1894), pana = kT.
noeTpaX Ay obeCTh -1

¢ axazewnit nayk. Ha nporase-

wn woru ner annaics ogwnw B ovom cayuae dopiyaa (8.12) mepexommt
s pywosoauTeaeit meweusoli n dopuyay Ponen ~ Jmuca (8.8).

nayi. A ccn oneprus mavenseTes TorbKo mopHISTI

V. To dopayaa (8.12) npimimact caeAyiomi

e = ®.13)
A

910 nupamente noryun0 Hasnamme sarona Maamka.

Tpaguic sapicimsocrs r, . nocTpoemumit o dopwye Maama (8.13), Towno
connagacr ¢ oxcnepuMenTaTL LI AanusL (puc. 8.6.1).

Tatust 06pazon, 610 AOKAIANO 1 IKCTEPUMENTATLHO,  TEOPETIIECKIL, 70
oHEprI MATYNEHNS MINMENSETCA He HEMPEPHIDNO, KAK OTO YTBEPNCIACT KaACCHTe-
Ciast (MK, A TOTHID AMCKPETIO, MHNIMATLIIAS HOPINS KOTOPO PABIA OROMY
xpanty: E = hv.

B obaacTn amx wactor ‘% <<1 dopuyaa Maania (8.13) nepexozut s hop-

syxy Pones — Jlmca. DTo FOBOPHT 0 oM, T0 B OBTACTH MATHX TACTOT (GOpMYTA
Txanxca e mpormsopests xaaceirteckofi Teopi. Taxi oBpagon, dopary:a ILnarica
AAeT HCCPILBAIONICe OHCARIE PABHOBECHOTO TOMAOROTO HATY O,
3. Kax namectuo eme 19 KaaceuecKoii (HOKH, CBeT NPOIBIET dyaruCmuLECKoE
(Rmosicoe) croficTso: B OAMIX CAYMARX, PACKPUBAR KOPIYCKYISPHOE CROHCTHO, BeACT

ceGa xax waCTHIA, B APYFHX ~ KAK DIEKTPOMAFHATHAS BONIA.
DoTomoM naIGaEMCR JrEMENMAPUAR UACMUYA, Ke UNEIOUAR NACCH NOKOR
U aneKMpuUNeckozo 3aPADA, 10 RGARIOUAACR NEPEHOCULKOM IAEKMPOMAZNUMILOZO
6301 MODellcm6U, KEQRMON H1CKMPONAZHLMNOZ0 NOTR.
Taxc xaxc sneprus dporona pasua E = hv, a 9neprits chsana ¢ Maccoii cooromre-

% By
smex E = me®, 70 Macea Amacymerocs hotona pansia m = .
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() samas s cawoctosTEnstoro pewEku |
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3.2.

3.3.

3.4

3.5.
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Vposens A
Tepro spamenms Connna 6mman axatopa cocrannser 27 cyr. Ha crombio
rpagycon ewecrutes maTHo 3a 6 cyr? (Omaem: 80°.)

Jlmaverp naobpacers nra ma Commne — 1,3 e, Onpexemute neTmmymo
nomazs nTa 1 cpanmiTe ¢ mIOMAALI cevemts Besn, CTanAQPTIL pasep
naobpaenns Commma ~ 100 . (Omeem: 2,56 - 10" ' 5 2 pagsa Gomsme.)
Bo cromuio paa yeropermie coo60AOr0 nanemts na yponme porocteps Commma
Gonwme yexopems cnofoAoro naxemns ma monepxHoCTI Bexmi, conm Macca
Comnma » 333 000 pas Gomsme macc: Benrn, a ero pamuyc b 109 pas mpe-
BocxonuT pamuye Benm? (Omsem: b 28 pao.)

BuumcauTe yrI08y10 1 TMmeHIYIO CKOPOCT ABIUKEMI TONKH Ha JKBATOPE.
Commma, ecu mepuox cocranser 25 cyror, a pamuye Cornma ~ 6,95 - 10° xou.
(Omsem: 2,9 - 10 paa/c; 2,02 xw/c.)

Burmeante cpemmoo maoTnocTs pemectsa Comnma, ecan ero Macca panna
1,98 - 10 xr, paguye paven 6,95 - 10° . (Omeem: 1,4 - 10" xr/w’)

Vposens B
Hactimus commenmoro nerpa - mpotoms (m, = 1,6726 10 xr), moxmays
amochepy Commia i ABHTASICH MPAKTIECKI PABHOMEPHO, AOCTHTAIOT OPOH-
71 Bennn wepea 3,5 ans. llpn atom 5 1 ew’ mpocTpancTsa ma pacerosmm
1 a. e. o1 Comnma maxomures » cpeanent nams wacrim. Kaxyio waccy Tepser.
© conmestmuan eTpon mame coerino aa cyrin? Ba roa? (Omaem: 10 kr/eyr;
=3,7+ 10" xr.)

Hosas oveaza 1918 r. » coameazmn Opna 3a Tpoe cyTOX ymemwumTa Greck
©m, = +13,2 10 m,~ ~1,1. Bo cxobxo pas B cpeawen aa cyTiH noapactan
Gneer novoit sveagua? (Omoem: ~ v 80 pas.)

Ecan y Avyx 35ean mpmMepHo OAMRAKOBOf TENTEPATYPH PATYCH PAdIIA-
rorest 20, 100 1 500 pas, To B0 CKOTBKO Pa3 PADTTACTCS WX CHCTINMOCTD?
(Omsem: 400; 10000; 25 - 10° pas.)

Pacerosmme ot anesxu Jlened (a Jlebenn) Ao Bennn coer mpoxomut aa
815 ner, paccrosmme or ameoaw Ambacbapan (a Tervma) - aa 67,9 roza
u or ameyzu Tommman (o lentanpa) — oa 4,34 roga. Ueny pamms: rommmte
napanaacss rx anex? (Omoem: 0,004%; 0,048"; 0,752".)
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. Haitgure yzeasiyio ameprio cuan xan amossma 3 Al (Omaem: ~ 8,08 MoB/
uyxaon.)
Vposens B
. Onpexeante sacey wsorona !*N, ccan uawemene (1.c. Aedexr) accit npi o6-
pasosamm axpa N cocranazer 0,2058 - 10 r. (Omaem: 24,9 - 10 xr.)
. Tlpu orpume mefitpona or siapa reaus |He oopasyercs sixpo’He. Ompere-
Te oRepTIO cA3M, KOTOPYIO HCOGXOAMNO A1 OTOTO saTpaTATE. Macet

nefirpansisix atovos {He m JHe coorsercraenio pasist 6,6467 - 1
15,0084 10 xr. (Omaem: 20,59 MaB.)

. BHepris cRsa AAPR, COCTOMETO 13 TPEX HPOTONOR If NOTHPEX HeATPOIOR,
pasiza 89,3 MoB. OnpesenitTe yaccy HEHTPATLHORO ATONA, 06ARAAIOMIETO ITIN
apox. (Omeems ~1,17 - 10 xr.)

. Oupesemmte, atas SHepriA HEO6XOMIN, WTOBH pasAeTs 53po 1'C A TpH

-stacTinn. Maces! HefiTPATLILLX ATOMOB FeHst I YFICPOA COOTBETCTHOHHO PABIEL
6,6467 - 10 xr 1 19,9272 - 10+ xr. (Omsem: 726 MaB.)
. Kakoe MIHHMATLHOE KOTHNECTRO SHEPFIH TPEGYOTCs! COOBHINTE AAPY H30TONA

£2Ca, 4706 pacIEmIETL oro A OTACTLAHE, HE BAUNOACCTEYIOIIME NEAZY CO-
Goit nysczomss, coms wacea xpa pania 39,97542 a.e.:.? (Omaem: 319,5 MsB.)

. Kaxas mummvanuuas onepris neoSxomua a1 pacmennenns asora 'N ma
npotomss 1 nefizponsi? (Omaem: 100,96 MoB.)

_"""‘ i

1. Sljepusie peartus — mo npespauseNtR AMOMNHX Adep NPU 630U NoDelcmouL
© anemenmapns M nacmuaN (6 moX WUCAe U ¢ -KGANMaNU) uru IPY: ¢ IPYzON.
Hanoitee PACIPOCTPAHCHHEIN BIOM AXPHOI DEAKIIHI ARIACTCH PEAKWIS, 3a-
ITHCHBACMAS CHMBOTIECKH CACAVIOIUIN 0BPAT0N:
X+ta-Y+b (9.8)
A ZeBast HACTS PeAICIIH NPEACTABASET OGOl MATEHICKOE SAPO 1 GOMGAPAPYIOLYIO
“acTiny, a IPABAS wACTH - AOHEPHEE AAPO i HOBOPOAEHHYIO TACTHILY.

Tipu 11060ii szepuofi peariss GOMGAPANPYIOILYIO HACTHILY CICAYET BIIOTHYIO
HPHGIKATE K SIPY; OCOBEHNO DTO TANEIO, CCTI HACTHIA ABIACTCH HOTONUTETD-
10 aapsenoit, Tax Kai MEHKAY NOTOMNTEILHO 3APAKCHHAINE UACTHIH I SXDOM
ACHCTBYIOT CILTM Ky IOROBCKOTO OTTanKHBaMs, TI09TOMY ATA NPEOIOTCHI ITHX CILT
“acTHIAM HYJCHO COOBIINT OTPOMHYIO SHEPIIO, KOTOPAS MEPEAICTCH ¢ NOMOMILIO
yexopumenei wactus. B1o sneprus nopska 10° MoB.

SIxepHLIE PeAKIII K TACCHOINPYIOTOS [0 CICAVIOUIIN TPHINAKaA:

1) o pody yuaemayiowux & nux wacmuy ~ peaxnu HOA AeficTaIeN HefTPOHOR;
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Omerine mxparie caeayiomue caofieraa horoma:

¥ gomona nem maccw & cocmoanuu noxos.

Ry
Macca dauscyuezoca gomona pasna m =3 .
Cropocms pomona pasna cxopocmu caema c.
hv_h
Hanyave gomona paen p === 2.
Hanpasaenue unnyrvea pomona cosnadaem ¢ uanpagnenies caemoaozo 1yva.

@ pssmmses

1. Touesy Kiaceiieckas Tepiti e CMOMA OBLACHITE KCIEPUNCHTAILIYIO KDHBYIO

ABHCHMOCTI CTEKTPALHOIL ILIOTHOCTIL HAIYHCHIA HEPIOTO TeAA 0T 4aCTOTA?

2. Kax dopuyaupyerea runoreaa Ilxamia? Uro Tatoe kpaur naaysewna? Kaxoli dop-

aaytoft onpegeaseres ero sexuua?

@ 3. Kakoli bt ieer QyHKIS 7., IPOCTABISIOLAS CICKTPAILHYO IIOTHOCTS SOPHOT

rexa no Inauky? Kax samicumacres gopuyna Ilnamca a1 otoii pymicwm? Tpu
Kaxux yeropusax popuyaa ILianka nepexoxut » Gopxyay Potes — Jlxunca?

4. Y10 raxoe dorou? Kakmsa coolicrsau on o6nagaer?

Tpw pememmn sazas xammoro maparpaga yares, wto mocrosmmas Mamxa
h = 6,63 10 Jlx - ; cxopocts cpeta ¢ — 3 - 10 m/c; aapsx anexTpona
e=1,6-10" Kn.

Vposens A

. Bupaane anepritio hotona kpacuoro caera 2,7 - 1019 [l 1 oneprtio otoia -

nevovoro cvera 5 - 104 [l » onextpon-sonsTax. (Omsem: 1,79B; 3,1B.)

. Kaxosa amuma sonms csera, cooTsercrayomas GoTomam ¢ omeprieit

5107 Jl? (Omaem: = 400 ux.)

. Kaxosa umina oexTpomarmuTsoit Bomst botona o onepriteii 3 9B? K xaomy rumy

9IeKTPOMATHITHLIX BOTI CCAYET OTHECTH RaNHo UATYenie? (Omeaem: 41411,
P —

Ypoaens B

8.7.4. Cxonbko oronon Hemyckaer B 1 ¢ 97EKTPHNCCKas JAMIONKA MOIHOCTHO

100 Br, eco cpegms umina omus usayuenis cocrasaser 600 m, a crerosan
otaava manmss - 3,3% ? (Omeem: 10%.)

. UynersumeasmocTs ceruaticn rasa K wexToy caery (1 = 600 i) cocraniser

1,710 Br. Crombxo (OTOMOB ROMKNO NAAATS EAECORYNANO Ha COTIATIEY,
“moBst caer Gun nocmpumar? (Omeem: 5 doromos.)
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§114 Conmeunan cucrema

1. Connewnoi cucmenoi nassisaetes maxpowp, coctommuii s casoi 6anK0
x uenobestecTpy opeazst - Conmma  BOCKMM IIGNET, & TAK7KE APYTIX KOCHIICCKIX
ofvexcron, spamatomyxes soxpyr Comma (puc. 11.4.1)

Puc. 11.4.1. Comeuna cuctema

Bosman wacts Maccst obnexton Coneunofi cuctess: npxoautes na Comie;
OCTATLHAS MACTE CORCPAHTCS B HOCKMI OTHOCHTETSNO YOXMHEHHMX ILIACTAX, UME
HOUIX TOWTH KPYTOBbIe OPOUTH M PACHOTATAIOUIXCS B NPEAEAAX NONTH ILIOCKOTO
AucKa - nocKocTi dKHATIIGH. OGIas Macea CHCTeN cocTaser 0kono 1,0014 M, .

Ilnaneroii nazweatom deusyueecs GoKpYz 6eadst & ee 2PAGUMAYUONNOM NOTE
neGecnoe meno, umeoujee opuy, GausKYI0 K cheputeckol, caemaueecs ompa-
cennbin om 3aeadet caemo u pacuucmuauee obnacmy caoeii opbumw om dpyzux
MenKux 06BeRMOG NYMEN AXGAMA WX CEOUN TPAGUMARUONNLLI NOREN.

OpfuTs: maner w GOALIMNCTSA ACTPOUAO JEXAT HMOYTH B OANOH MIOCKOCTH,
aurentio HaxonemHoil (7°15") K IIOCKOCTH COTHENHORO IKBATOPA.

Bee mrasers: (xpose Beneps: u ¥pana) oBpauiaiorcs SoKpyr csoeii oci, a Taxie
pamaiores okpyr CoTNIA B ONEY I TY JKe CTOPOHY, COBIAZAIOIYIO ¢ BPAIIEHHeN
Conttua BoKpYT cuoeii ocit. B TOM JKe HAUPABICIHII ABIKETCS 1 GOMLIINHCTEO CHYT

HuKoR 10 cROMM OpOHTAM. CHYTHHKH, KOTOPLE BPAIIATICE B NPOTURONOIOANON Ha
npaB7eHI, GLUI 3aXBATCNH MIANETANIL.
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peaxim mOA AefiCTBNEN JAPAKCHNMX UACTHI (NAIDHMED, NPOTONOB, AGHTPOHOR,
G-sacTin); peakii 0% AelicTaeN y-KBANTOR;

2) no JnepauU GWIMGAOWUY UX WACMUY - DA TP MATHX OHCPLHAX
(HOpsAKa SICKTPOR-B0ALT), NPOCXOAAILIE B OCHOBHOM C VHACTHEM HEHTPOHOS; e
AKIIN IPH CPEANITX DHEPTHAX (10 HECKOTLKIX MEFGICKTPOK-B0IST), NPONCXOAINIIE
© VHACTHEN {-KBANTOB 1 SAPSKCHHBIX HaCTHI, (IPOTONHL, 0-MaCTHIb); PEAKIMH TpI
BLICONIX IHPTISTX (COTHH I THICHHH METa)eKTPOH-BOIBT), IPUBOIIILIE K PO/CHAIO
OTCYTCTRYIOIIIIX B CROBOANOM COCTORII D7IEMENTAPHELX UACTHIL 1 MMEIOMte GoTbII0e

Smauemue A% WX WOy SeHIL;

3) no pody yuacmeyiowux 6 wux Adep ~ peaxun wa rersx AAPax (A <
peaxmm ta cpeamix aapax (50 < A < 100); peaxnumt ua TKEALIX A7PAX (A

Puc. 9.4.1. slacpuas pearus
Ha GuaeTpLax npoTonax

Dupiico Gopyus (1901-1954)  wraus
il Queaic, nauGoiee waseeTiui Graro-
AD CO3MANIIO TIEPBOFO B NP AZCPHOTO.
beaktopa, wmecuneii Goxbmiol BKiax
© passurie spepuoli Quauki, du-
K D1OMOHTADHLLX ACTAIL, KBAHTOBON
u crarnoriueckoll Mexamixi. Cunta-
©Tes oMM M3 «OTHOB aTOMHOH Gon-
6u1s. Jaypear Hobexencioll npetn o
Quane 1938 roxa «sa AokasurexserHo
CYUECTIORANIA HOBLIX PAAOAKTIBIMX
oeMeHTO, HOMYHCHHLX DM 06xYie-
Hui HoHTPONANI, 1 CURIAMNOC © ITIN
OTKpLTHE SACPHLY poaKiH, BLILBAC-
MUK MeICHHLMI HoTpOHNI». D. Dep-
NIt GLL 1N 43 (PHIKOB, TpeYCHOBIIIX
Bo ormx. oBaacTaX i

50);
100);
4) no xapaxmepy npoucroduux adep-
notx npespawenuii — peaxmm ¢ nemycra
e HeiiTponon; peaxum o ucnycxanies
sapmmemmLX wacTa; peaxuin saxsara
(3 omix pearcax cocraptioe wxpo e wemycKa-
er muaxx wacTim, a nepexoAws B ocoBHOE
cocrosmie, woyAR OAME MAM HECKONDKO
{-KBaHTOB).

2. Tepnan n neropmn srepuas peaxiuen
Guna ocymeernrena » 1911 roxy . Peacp
opaow mpn GowGapupoBKe aToNos asoTa
a-acran:

N+ {He o UF 5 70+ p

©.9)

Tepsan sacpuas peaxmus ma Gucrpurx
nporonax Guura ocymecrsrena 5 1932 roxy
(puc. 9.4.1):

TLi+1H - {He + He, o)

Ha puc. 9.4.1 noxasaso, kax paszeraior.
e spa remun, obpasovanmie 5 peayabTaTe
nepioit peaxst npn GouGapanpovKe Apa
i nporonas.

B miooit szepnoil peaxin pumos
IoTes aAKOMM COXPANENNA DACKTPHSIGCKIX
apmron u maccomsix wncex. Drn saxoms
Gopmyanpyores caeayommm o6pason:
cymma 2apados (u cymma maccosmwx
uucen) adep u wacmuy, scmynarwuwux
& depuyio pearyuro, pasna cy e 3apadoa
(u cymme maccosws wucen) Konewnwzx npo-
yrmoo (ndep u vacmuy) pearyuu.
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8.7.6. Hcrosmms caera mommocrsio 100 Br nenycxaer 5 - 10+ xnanton aa 4 c. Haii-
uTe cpeamom Ammy s manysemns. (Omoem: 25 xa.)
Vposens C

8.7.7. Jlpa mamywatens mommoctbio mo 100 Br kamauii cosnaioT 0xROpOAOe Ma-
ayserne ¢ actoras v, = 3,9 - 10 T 1t v, = 25 - 10" I'n. Kaxosa oneprun
@oroma o xamoro neTowmmKa? Cromexo (otonon B 1 ¢ manywaer kaAs
eTowI? B KAKOM HOIYNEHHI OTIETANDEE NPOABASIOTCS TOTHOBHE CRORiCTRA,
a5 xaxow - kpanTonue? (Omaem: Otser:1,62 9B; 0,1 MaB; 3,9 - 10%% 6 - 10°%)

8.7.8. Ha nonepxnoeTs meranna mazacr motor manysemis ¢ gm0 noxmst 0,36 e,
‘mommocTs, KoToporo pamma 5 MxBr. Onpereute cry doToToxa macumens,
ecan 1/20 wacts neex nagamomux (OTONOB BHGHBACT 13 METALTA HTEKTPORHL.
(Omeem: 72,4 nA.)

1. Tunoresa Inamka, GrecTsime pemusinas sagasy Tenio-
BOTO HATeHIS HEPHOTO Texa, HOAYWILIA HOATBEPIACHIE
i gansmeiimee pasmTie mpH OBLACHEHMH ABIEHHS HOTO-
SpeKTa, OTKPLITHE H HCCICXOBAINE KOTOPOFO CHYATN
BANHYIO POIL B CTAHOBACHII KBANTOBO TeOHH.
@oroodiex obuapysen (1887) T. Tepues, uabniogan-
L yeRerie Tpotecca ASPSAA K 0BT eI HCKPOBOTO

Avercaup HPOMENRYTIA VALTPAGHOTETOBLM HATYHCHHEN.
Tpuropuomss Crozeron epasie dyAAMERTATL e HCCTEAOBAMI BOTOMpeKTA
(1839-1896)  pyecwnn _ LlePmHe Vi 5 oy
wonr, ancaymennnn  PHHOAMCRH pycoxus yuemu A. T. Crozeronsi.
npodeccop Mockoncko-  DOTOXbENTOM HAIMEaEMCR AEAEHUS GHPHEANLL

ro yuunepentera. 1o- szexmponoo us seusecmoa nod deiicmouen coema.
ekl b e JleiicTBuTe L HO, €CAN IAPAANTH MMNKOBYIO MIACTHRY
(1872), cnorexanmieorn (puc. 8.8.1, 6), mpucoemumennywo  d7exTPONETPY, oTPHIA-
HCCCA0BAT BHCIWNII TETHHO M OCHOIATS Ce DTEKTPHMECKOf AYTOf, TO IEKTPONCTD
shoroadidert (1888-1890), Gy paspanten (puc. 8.5.1, a).

oTkpLn mepeii aaxom =
oronpiperirn, Hecaeomn  OTO OSHAUAT, STO SACKTPOIE HOR AeHicTBEN CBeTa MO~

rusobull pA3psA, KPUTH-  KMAIOT HOBEPXHOCTS IMIHKOBO/ IIACTHABE. A ecH NIACTH-
Hecoe cocrosie it ApY-
rue apnemus. Ocnosax
uaisecicyio nagopatopo
& Mockosekou yuinep-

HY SAPANTS TOIONHTENLIO, TO NOKASANHE IICKTPOMETPA
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O6pazopase ComenOi CHCTEMM HAYATOCH 0KO0 4,6 3LIA 6T HAIAX B PeayILTATE
VIIOTHEI I (HEOANOPOANOTO CHATILR) MEAIBEFHOTO TAIONHIEBON0 00IAKA, COCTOS-
1ero us aomaproro  MozexypuOro sogoposa (H u H,), remus (He), npocteitumx
Monexya (H.0, OH) 1 muni. Il57eBas cocTaRIsiomas o6Aaika IPEACTARIAET coGOit

“ACTHIM LA, efeda, CA M APYTHX THCDAMX BEHICTE HETPARHALHOI (opMLL
© eyOMMKpORHLIM pasNepanst (A 1ee IPXOMTCH BCETO HECKOTLKO IPOLEHTOB MACCH
o6axa).

TLioTiocTs BemeCTsA YBEANTHBACTCS H AaTee HANMHACT CHUMATHCS HOX Aeii-
cTauen cocTsemioil cinm Tarotemms. B mewrpe cxmMaomerocs dparmenta
0GpasyeTes CryImemie ML I Fa3, KOTOPOE ABISETCS UEHTPOM AKKpemH (aKIpenis: —
npomece aaxmaTa memecTa u3 oxpyAambmero mpoerpanctsa). ILioTHOCTE HAPA
YBEMIUIRACTES, AQBICHNE PACTET, HAUNNAIOTES TEPNOAACPHALIE PEAKIIH CHETEIA ~
obpasyercs nporossesga. TIporece GoPMIPOBAIIL MO0/ 3BESAL IPOROMIKACTCH

Boxpyr ane3ast 00PASYIOTES IIAETESHMAH (3APOABLI IIANET) K3 YACTHI, MK
npoTonnaNeTIOrO AuCKa. PasMeps IIANeTeSHMAeI BHAAE VBETHHBAIOTCH 52 CHeT
cayuaiiinmx cromuosemsii, sates, 061agas Gotee cutLROi rpasuTanei, niANETESH-
MAI HORIOIAIOT CBOIX Cocexefi ¢ MeuLme Maccoit 1 TPHOBPETAIOT copeMeRRLi B
nxaner. Taxosa wayuuas TpaxTosia oGpasosanits CoTMNHOl CHCTENM ¢ Yembputs

RAGHEMANU SEMNOIL ZYRNEL U HEMUPLHA NAGHEMANI-2UZAHMANY, GPAAOUUIUCT
aowpyz nawezo caemua.

2. Uerspe Guunaitume x COTNIY MIANETS, HASHBACMIC NAGHEMANU 3EMNOL
2pynnet ~ Meprypuii, Benepa, 3emns u Mape, cocTosIT & OCHOBHOM N3 CHIIKATOR
u wetannos (puc. 11.4.2). OHu HPEXCTABIIOT COGOIl TEPAME Tera, CPABHHTELIO
HeGOLIIE, MATOMACCHBHEE, 1O ¢ GOMLIION CPENEl LIOTHOCTSI0, Goilee MeATeHIbLIN
BPAIENNEM [0 CPABHEHINO ¢ IIAKCTAMH-THFAHTAMI I C MATHM WICTON CIYTHUKOR
(s Ges ).

Benepa Boras

Mepiyputs Mape

Puc. 11.4.2. Tlannensa seusiofi rpynms

Meprypuit - canas 6auaxas x Comuiry naauera. Ilo paamepas 6muaxa x Jyne, ce

MOYHO YBIACTS HENPOZOIKNTE IO BPess I0Ce SaX0Aa 1T Hepes 50cxozon Comma.






OEBPS/image/755.jpg
B AACPHAX PeAKIIAX BMNONNAOTCR TAIKE IAKONL COXPANEHIL DHEPIILL, M-
uyasea u sosenTa menyLCa.
TIputepos sxepuoii pearin na HETPONAX ABITCTCR CACAVIOMAA peaxmia:
SAL+in o ENa+ (He. ©.11)

‘Baromm coxpanemIs 3APAAOROTO  MACCOBOTO THCE, KaK BIAHO 13 ITOf pearIL,
erporo cobmoaamoTes. JlefCTENTE b0, CYMMA 3aPAZOBLX WHCET B KeBO HaCTH ITOf
peaxman (13 + 0 ~ 13) pasma cywme gapsAowLx wncen B mpavoi wacTi pearuun
(11 +2 = 13). Voenzacmes b 0w, wTo 1 CyMMA MACCOBBIX WHCE HACTHI A0  HOCTE
peasmun Taxe octactes moctosmuoit: (27 + 1) = (24 + 4).

3. Tlepnbin pearmmno ma meiiTponax mawan waywaTs HTATBARCKMI duanK DKo
epwn. On obmapyA, HTO AACPULE NPEBPAIIEHIS Goce MATEHCHBHO TPONCXOANT
na MeqzenbX, wew ma GuicTpu mefiponax. TlooTony GbT0 MPEATONEHO JaMEATSTS
Gucrpue neitTpomst b soe. DToT MeTOR obyc0BIEH GHCTpOf HoTepefi omeprIH HeiTPO-
HOB MOCIC MX CTOAKHOBEMLS © STAPANI BOROPOAA, TAK KA 1 HEATPOM, 1 SIPO BOAOPOTA
MMEI0T NP AMITE L0 OAMAKOBYIO Macey.

B omruse of pammoAKTHENOTO PacnaAa, KOTOpHii IPOTEKACT BCETAA C DHACTCNTL-
3 omeprHI, STEPHL PeAKIITH MOTYT GLITD KAX IKIOMeEPHUSECKUNL (¢ BHACTERICN
omeprim), Tax 1 ndomep muneckuu (¢ norsomen e duepr). ITH BIAN XaparTe-
PHOYIOTES TaK mASMBACMbIN JHepEemuNCCHKUN Gx000N FACPOFH peaxmI.

Omepremmicexan BUXOTOM 2depHoil peaKyu HATHOGEMER PaINUYA Inepeul
noxos 2dep u uacmuy do peaxyuu u nocue nee.

Ecan cymuapmas KimeTHuCCKA NPT FACP 1 NACTHIL A0 peaxmumn Gombme, wex

HOCAC PEAKILINIL, TO POAKIIA IACT C BLICICHHEN IHEPTIL, TO CCTh ABIACTCS IIomep-

B obpatiion cayuae B X0Ae PEAKIULI OUEPIHS HOTIOMACTES, I POAKIL
maseres andomepuuecxoi. Tlpiepos Taxoit peaxu 1 ABARETCS GOMGADAUPOBIA
asoTa a-sacranasn (9.9). [lpi 2TON HaCTS KHHCTIIECKO SHEPIII NEPCXORAT B o~
Mesteie ByTpeNHCIt JHEPFII BHOBL OGpAYOBABIETOCS AXPA.

4. Bme ommine 15 Biion AACPHLX peasmii ABIACTCRN ACTEMHE TAPA THRCTLX.
omementon, Taxix xax ypan, mayTOmui, memrymuii, npi

Gombapamponxe nefitposai.
Onipuarue zenemus ypana (puc. 9.4.2) 6w0 ocymecrane-
110 5 1938 roay nememsannst yriemsovrt O. Tamons 1 . Illrpace-
searos. BIOGACACTD N HPABILTLIOE HETOTKOBAIHE Gui0 AAKO
» 1939 roxy anramiicru puomkcon O. Dpumest u as-
crpuiicicnst dmanos JL. Meirriep. TIpit saxnate mefirpota
yerofisumocTs aapa napymaercs (puc. 9.4.2), a4po namacT
AeruTLCA. BTO NPONCXORMT NOTONY, TO MACCA HOKOS T-
Kea0P0 238, MPORAOTHBMERO AMMINIE HeATPOR, GoTbme
MACCH HOKOS OCKOTKOR, HA KOTOPHE OT0 SAPO ACTHTCA.
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a)

Puc. 8.8.1. OTpUIATC L0 20pAKENHAA ILIACTHNA GACTPO TePACT MACKTPONLA, KOFAR 08
[T ———

TIpoucxoasee ABTeHMe OGBACHAETES CACAYIOIHM 00PASON: IPH HIOIOAHTELHON

3pAZe NAACTHIA 91CKTPOMA TRIGKE MOTYT BHIPHBATECS 13 ILIACTHIA IYWKOM CBOTA,

HO HAWMHAIOT OGPATHO NPUTATHBATLCS K Hel BECTCACTRILE TOFO, YTO JAPSALI PATHOUMEH.

sste. TIpi OTPUIATEALHOM GAPAAE TIACTHHEL STEKTPONE HOKHAIIOT €€ NOBEPXHOCTS

107 AefiCTBHENM CBETa, MOITOMY IIACTHNA GHCTPO PASPKACTCS.

ECa# HOCTABUTS CTEKIO HA HYTH YHKA CBETd, BMPMBAIOWIETO DIEKTPONL ¢ T0-
BEPXHOCTH ILIGCTHIM, TO TPOIECC HCMYCKAMIS DICKTPOOB IPeKpaTHTCS. BHAMHT, Mut
HAMEN A0 © YBTPADHOICTOBM H3IYICHIEM, NOCKOTBKY CTKJIO ero 3afepAuBaeT.
CeAOBATLHO, DIEKTPOHEL BUPMBAIOTCH O ACHCTBIEN TOTLKO YILTPAPHOTETOROTO
cocTanomero crera.

2. Ha puc. 8.8.2 npusesena cxexa yerauomin
A maGmofemus 1 uccieRosanus sBrenIs (OTO-
ipipexcra.

Jiea onexrpona (xaton K ua HeeneayeMOro yeta-
a1 anon 4 - 5 exene Crozerosa npuvemnsacs Me-
‘TaneCKas ceTia) B BAKYYMHOi TPYGKe HOMTOte-
i K 6aTapee TaK, W70 ¢ NONOIILIO NOTCRIOMETPA R
AaBaeNoro ua mix nanpszenis. TOK, BOHUKAIONLT
HIpi OCBeIIeHILI KATORA MOHOXPOMATIECKIN CBETON
R ——
HLM B Hens MILTHANTEpMeTpON. O6ayuas KaTox
CcReTOM paaTHUNLIX ATH BOAH, CMIOIEMOG YCmaNO-
au. caedyiouue saxonoxepnocmu, ne ympamueuiue
caoezo anavenus 9o nawezo apenenu:

1. HauGonee ogpexmuonoe dedcmaue I8 6w pu g55 Conn yeranonsn ans
Pwisanus anexmponos oKaILGGEM YROMPAPUO. atonemen Boronbbests
nemoaoe usnyuenue.

2. Ilod delicmauen caema sewecmao mepaem
monbko ompuyamensisie apadu.

3. Cuaa moxa, sosnuxaiowezo nod deilcmeuen coema, npaxo npoROPYUONALHA
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¥ nero sumsmyras opéura, Gombmoii oxcuentpucater. Ha Mepicypun mer atmocdeps,
ero marmuTioe none b 300 pas membmme sexmoro, ey panmst 176 semmbise, roa - Tpi
aesmuix wecama, Tenmepatypa o +430°C gnen 0 ~170°C nowwio. Yron naxxoma oc
pamems x nocKocTH 0poHTE cocTanaseT 90°, ModTOMY HoTTPIEIE OGTACTI MUKOTAA
e ocnemarores Conmmen W ABIAOTCH XPANMIMIIANE AbAR, NEPENCMARINOTO
© ropmoii moponoit. Ha Mepsypun mMeITCR MHOTOSCACHHME KPATEPH, YCTYIH
 nemmicoxme ropst BucoToii 2-4 xm. Meprypuii mueer Gonbmoe xreneanoe AP
 Tomkyo manTMI0.

Benepa - nropas o Connna nnarera, ce acea cocranasier 80% aewmoii. Bemepa
 Bewns - BHEmNE MOXOKNE MAAMETH, MMEIOT NPHMCPHNO OAUNAKOBHC PAINCPHL,
SmAUemNS CHLTM TAAECTH, KPOME TOTO, NI BECHNA CXOH O OCHOBHOMY XHNIC-
cxomy cocrany. Ho Bemepa marpera a0 475°C, soza npucyTeTnyer s cToan Mambix
KOTHNECTBAX, WTO CCNN Ce CKOMACHCHPOBATS HA MIANCTAPHYIO NOBEPXHOCTS, ONA
oBpasyer cxofi ncero amun 3 e, B ormmuie or Besu y BeuCps Het MArHUTHOTO
nons, moaTowy oma me sammmena or conmesmoro perpa. IloTox sapamemmX
wacTH, GoMGAPAPYIOMIX ATMOCHEPY MAGNETH, YHOCAT MO Hee HOWEL KHCAOPOXA
H B0ZOPOAA, 00PAIOBANNIIE 1D BOREI YTBTPADHOTCTORLN HITyTCHHEN.

C HOMOIMIbIO KoCMITCCKITX ATITAPATOB COCTABTCHEL PeTLERIbE KAPTH HOBEPXHOCTIE
Beneput u yeTaonzeno, wTo ee aTwoChEpa COCTONT B OCHOBNOM 13 YITIEKHEIOR0 Fada,
ofinaxa coxepaT Kamensx cepuofi K0TS, NAGmIORAIOTCS MoMmN, Momuutit napm-
xoputii odpiperct o6ycranmubaeT Tesmeparypy nosepxmocTs 475°C. Jlantenue y nosepx-
nocts - 90 am.x no pymymoxy emoaGury. Oxoxo 500 wn xer naza wa Berepe npomso-
1mra ra0Bansman reonormicckas Katactpoda. CoTan THET AcHCTEYOMIX By TKANOD
MIBEPTITN OFPONIOE KOTIIECTRO B, KOTOPAS HOKPHLTA BCO HOBEPXHOCTS IIANETSL.
Canurit potcorcnii noryxmmii Byxan — ropa Maat nucoToi 8 ko, Apyrue - 0 3 1
camute macorme rops ~ £0 11 K3, X0Ts GOABIMAS 4ACTS MOBEPXHOCTH ~ PABNIMEL
Ha Berepe mueercs MHOro KpYMHBIX KpATEpOD.

Beans oxpyena aTOCEpO, KOTOPAST COCTONT B OCHOBHON 13 A30TA M KHCAOPOAR.
Mogemn niryTpemmero crpoemits Besmt 1 OCTANBHELX WIAKCT JeNTOf TPYNIIS IPHMEPHO
cxomn (puc. 11.4.3). Tlo XHMITIECKOMY COCTABY  (HIMTCCIKIN XAPAKTEPHCTHKAN BHAC-
amoT THepAYIO K0Py, ManTIo 1 stApo. TLoTHOCTS BemecTDa B nenTpe Bevmt onemBAETCS
B 13 500 xr/a’. OcHOBHEIM HCTOMMINIKOM HATPERA HEAP ABIACTCS OMEPIHS, DEAEITC-
31851 IPH PACTIAZE PAAMOAKTHBHLIX 91CMENTO, 1 HATPEBANAE 3a CIET CHRATHS IIANETH!
B nponccce anomomn. TIPONCXORNT MEPEPACTPEACTENTIE BEMECTSA IO WIOTHOCTH ~
TAKETHe IEMCNTH CTPENATCR K WENTPY, @ Aerxme - K momepxmocti. Y Bean
aToT mpomeCe eme me aABEPMILICS, UTO MPHEOANT K JEMTETPICCHILTN, HIBCPLCHIIO
Dycanon 7.1 C MONOMBIO CHYTHIKOB 0GRAPYeND PAAMANMONILE Tosca Bewnit
(puc. 11.44). Braronaps MarmmTiomy momo Bewns YACPIMBACT B PAAMARHOMHIIX
nOSCAX 3aXBATCHNME TACTHND CONMESNOTO MATYSCHII, He MOJBONSL I TPOXOATS
B amwocdepy Bewn 1 Tew Gonee K nonepxmoCTH.
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Jleitentie A3pa TaKKE MOAHO OLACHITS CAEAVIOLUIM 0GpaoN. VAETLR OHEprIA
CAgH 1D D7eMEHTOR B KoM TAGA MeHACCERA MO YACTEHON OHCpIII CBATI
onenenTon B cpexueit wacris. H KOFAA AAPO HATIIACT RCTNTECA, TO YACTSHAA SHCPFIA
CrAgH KaNTOTO OCKoKa YBeTHNBACTCR NpHMEpH A 1 MoB. D1o nunerea A WX
DHCPFeTITCCIIN BATOXMAIM, TAIC KAkt ACUEPHIC AAPA CTAOBATCR GoACe YCTOBLNIL
10 cpaBIeNIIO ¢ MTCPICKNS AXPON.

‘TleimycKaeasie TP AETERIIN AACD BTOPIIALC HTPONS NMOFYT BLIIBATS HOBHE AKTEI
eaenun. Hanpiniep, neiirpot, BHATaiomui 13 MEPROTO AAPA, TPH ACTCHIE MOKET
BLIATE ReACHNE COCCANErO APA. B CHOI0 OUEPEAL, BELICTAIOWL TP AeTCHII cO-
CoRero A2pa HeiTPON BLIIBACT AETCNIE TPETLETD, 1 TAK ALTLLLC OTOT HPOECC HACT
1o nenowxe.

Tennax peariun zeaemua — amo depnan peaxyus, a xomopoi neimpons, aw-
swaaouyue yenouxy peaxyuti, o6pasyiomen xax npodyxmu amoi pearyui.

Tennan peaxmia Aexemin Xapaxtepuayerca Koaduutenmox pasuoNeA
HefiTponos, KoTOPAE PaBCH OTHOMENIID WICAA HEHTPONOR B AANNON TOKOEHII K€ HX
wieay B npexuaymen noxozemun (k = Sn, ,En,).

Heolx00unwa ycaoaues A1n pasmuTia Hemuoil peaKiu Acienu aminerca
xpeomamme k> 1. Ho oTueTit, “ro A1 BoSMMKHOREHIIA KemOil peakuni Koobpi-
WHeRT pANIONCHI HCHTPONOR HYIKIO HOIACPRIBATS CTPOTO 1 YPOBNE CANMIIL,
P R —

OaasinacTes, 410 He BCe OGASYIONNIECA BTOPIILE HETPONL BLIBAIOT HOCE-
AYIOIEE ACTERIE AXCP, UTO MPHBOANT It YMCRLIICHIO KoXpHIICHTA PAIMHOAKCHILA.
Bo-neppiix, #3-22 KOHEUHLIX PAIMCPOR AXTUBHOI Soms (IPOCTPANCTRO, A HPONC-
X0AUT nemuAR peariiz) i G0LIIO TpOMMKAIEI CIOCOGHOCTIE HEHTOOR YACTS HY
X TOKHECT AKTHBRYIO S0KY PANBIC, HeN GYACT AXBAYCHA KAKIN-THO AEAAIINCE
22pose. Bo-TOPAIX, YACTI HCHTPOHOB 3AXBATBACTCA AAPAMI HEACTALIIXCA HpINECe,
Beerza mpHCyTeTBYIOUUIX B aKTIHBHOIR o,

5. Haoton ypana-238 cocranaier 97% MHPOROro GamACA YPANOBLIX PYAIIOB.
ORUAKD 9TH NIDTONA HE ABTOTCA HEMOCPEACTACHHO ZCAAINMC MATEDIATOM,
HO3TOMY HEHPHTOAIAL AT HCIIOTLIORAMILA KAK AACPIOE TOITIRO B ATONILIX HICK-
piecxix cranmux. B ABC B KavecTRC SACPHORO TOMTHEA HCNONBIVIOT HIOTON
Ypana U, a axie nexyceTsenuali usoton nayzomua 5'Pu . Ypana-235 n npn-
Poze oweis Mao (cocTanaer 0K00 8% Beero ypaua), a nayrouii-239 » npupoze
e cymecrayer (zasio pacnazca). B oToit cBA3M GOTBIIOE JAUCHNE HNCET e B-
suBaomuii gesemna saxsar neiiTpona notonon ypana 5 U. B peaymurare dero
obpasyeren xpaiiie necTabmALNLI paxwOAKTHBMAI W3oTon ypama-239, mepOL
noaypacuaza xotoporo panen 23 myras. Tloce ero pactaza oGpaIYeTC nerTy-
it~ mepBLi TPANCY PAROBLAIE SACNCHT ¢ MEPHOAON HoTYPACTAAA 2 A:

U+ U PNps ek 0
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3. C nomompio cxews:, npusegenuoil ma
puc. 8:8.2, namepam hoTOTOK 1 TOK HACHIIE-
s, Homepsiocs snasenite oroToxa s sasuck-
MOCTI OT NPHOAEHHOTO HANPAKCHHS MEAAY
anogom u xatogom. Tlpu ysemusemun Gotoroxa
Bee GOIBINC SIEKTOHOR © KATOAR ACCTHIATO
anoga. Makemyazsnoe anauenie dororoxa I, ~
oroTos macmenns onpeferseTcs TaKuM Ha-
npsienes U, IpH KOTOPOM Bee DICKTPOHE!
ocTuraior anoa.

otorox macsmemus ~ smo marcuxans-
noe anavenue moxa. Jase yaerunusan daxvue
nanpaenue, xoxio yeudems uz soam-axnepuoi
xapaxmepucmuru gomosnemenma (puc. 8.8.3) umo auaveniue moxa ne Mensemes.

s soxsr-annepuoii xapairepuctai caeayer, 4o npu U = 0 $oTOTOK e ucue-
saeT. C1eA0BATE IO, HIEKTPONL, BHOTHE CHETOM W3 KATOAA, OGAAAIOT HEKOTOpOit
HAMATLROf CKOPOCTRIO U, & SHAWHT, i OTNNWHOf OT HYAR KMHETHUeCKOf oHepTHei
1 MOTyT gocTurRYTS aHOA Gea mRemero moas. JLas TOro Wros GOTOTOK cTA pan-
M Y10, 1HEOBXOAHMO npWAONKHTS 3adepIusaousee nanpacenue U,. Tipn U = U,
HiI OfUE N3 DAEKTPONOS, Aace OGAAAAOMI IPH BLUIETE W3 KATORA MAKCHMATLHOI
CKOPOCTEIO U, HE MOIKET NPEOZOTETE JATEPANBAIONIEND TOAM 1 JOCTHIHYTH ANOTA.
70T MOMEHT HACTYNAT, KOFAR KHHETHUCCKAs DHCPIHS CAMELX GHCTPELX DICKTPOHOR
CramouTCS PabHOfi PaGoTe HIEKTPUIECKOTO HOTS 1A YHACTKE ¢ PASHOCTSIO NOTEHILH-
asos U,. Cxexosatensuo,

Puc. 8.8.3. Bom-aunepias xapa-
Tepucrnka doTooexenTa

-ev, ®.14)

T.e., HaMepHR 3azepiuBaIee HanpaKenue U, pH KoTopoy (OTOTOK pamem HyTio
(puc. 8.8.3), MOAHO OIpERCANTS MAKCHMATLHEE SHATCHILS CKOPOCTH 1 KHHETHUECKOH
omepruu (oTosexTpONOS.

TIpH HYNemITH BOTLT-AMMEPHLIX XaPAKTEPHCTINK PASHO0BPASHLIX MATCPHATOB (Bazk-
HA 4HCTOTA TIOBEPXHOCTH, HODTOMY HSMEPEHILE IPOBOASTCH B BAKYYME H Ha CHEMMX
HOBEPXHOCTSX) NI PASIHYHLX GACTOTAX MARAIOMIETO HA KATOR MSIVYCWMS W pas-
TSHbIX JHEPTETHYECKIX OCBENENHOCTX KATORA 1 000OIIeHIS! O MeHHLX AQHHBIX
Guumn yeTanoBIens: caeAyIOmIe MU saxoua Gomosppexma.

1. Hpu gurcuposannoii wacmome nadaiwouezo caema wucao Gomoarexmponos,
ampuGaeNsx ¢ KAMOGQ @ COUNUYY GPeMENLL, NONOPYUONANHNO UKMENCUGHOCTIL

2. Makeumansnan nauansnas ckopocms OmorexmpoNOa Ne 3asucum om ui-
mencuanocmu nadaiwouezo caema, a onpedensemes monvKo €20 uacmomoi.

3. Jan kaxdozo eewecmaa cyuwecmayem kpacnas zpanuya omospdexma, mo
ecms MununarvHan wacmoma caema, nuve KOmMOPO GomodpPekm neaoINONHeN.

TIpw BupMBaHMI 7EKTPOA U3 BNIECTSA (OTON COODIACT €My AOCTATONHYIO
9HEPIHIO, KOTOPAR PACXOAYETCH HA COBEPUICIHNE IICKTPONOM PaOTH BHXOAA
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Bewan Beuepa Mape  Meprypuit Jlyma

000

auzocqopa auroeopa aurocepa  murocdepa aurocdepa

Puc. 11.4.

. Mogesu wuyrpewiero crpoeuis niaNeT Seol rpymmst x JIyist

ocs spamenus

o

[y —

Puc. 11.4.4. Maruuuoe noze Sexn

Mape ~ weraepras or Comnna nTaneTa, BiANS Kak APKoe Kpackoe crerno. Mape

GesuusHeNHAS MecuaNAS NYCTHHS KPACHOBATOTO LBETA H3-3a NOBMIIEHHOTO COTEP-
AN OKCHAOR eneaa. MHOTO KANLOHOR I O, KPYIHLIX I MEIKIX, NOTYXIIHX
Bycanon (ropa Omusnm ~ saicora 27 k), YAGPHLIX KPATEPOR, OGHAPYIKEHL PYCTa Per.
Inasera o MHOrM3 NapaMeTpaM cxoca ¢ Bexaeit, CyTKil ATHIHCE JOMHLIX NPUMNEPHO
8 37 MituyT, 0CK BPAINENIA HAKIOREHA K IIOCKOCTH OPHTA HOUTH KAK JEMHAS, CILIA
Tsxectit B ABa pasa embite. ATwocepa Mapea Paspesena, COCTONT B OCHOBHOM K3
yraeRuCi0r0 rasa. OTMEHAIOTCS GOTLIINE CYTOWNbE KOTEOAIIS TEMIEPATYPLL: AHEN
+15°C, nowsI0 20 ~65°C. Bumoit maGmosaOTes cxer i mueit. Cpeanerofosas Texe-
parypa cocranser ~70°C. [anieue y nonepxioctst & 100-170 pas Mexsime, wes ma
Beaure. TIpu Tasux yesoBusIX 50%a sakunaet npi +2°C i TYT e HOMAPSETCS, HOITOMY
B HUAKOM CocTOMmMI ee Tan ueT. XOTA HCCICAOBANAS HOKASATIH, HTO B HPOILION
1a Mapce G010 MHOTO BOZM, HO IOCKOTLKY aTMOC(EPA TONKAS, TO Oa yIeTywiIach
B MeKILTANETHOE BPOCTPARCTSO. OGBEN LA IKBUBATCHTEH 00LEMY BORH, KOTOPas

175





OEBPS/image/757.jpg
Bavest mocze pacnaa werymmA oGpasyeren mayromiic
ZINp> ZPu+ fe+ (.

Tayromui smaneres oTiocuTeamo craGuasis onexenron. Tlepnox ero noay-
‘pacnaza panen 24 000 zer. TIph BOSRGHCTA  Hero MCATENILN HefTpORANL, KAk
B cayuse ¢ naoTomow ypana-235, BOINOAIHO OCYMECTENTI WEHNYID PeAKRiO
Jexeimua, upn xoTopoil muzeanerca orpownas omepra. Tlayrommii aaercn
‘noremumansuis axepn TonumoN Aan ABC.

Hononnumensusii namepuaz
o sanacas ypana Kasaxerar samuscaer sropos ssecro (13%) 5 smpe moce

Anctpanai (207 ). Tlpn 0% maima pecmyGama SARIAET TepROS HCTO B ATpe
Y ——— A —————

@reomoes

1. Kaue peakiu uasmmaiores sgepusias peaxmn? T10 kaKin npuamakan Kiac-
cuguunpymores agepuste peaxmiu?
2. Koraa u ke Guunu nonyuems: mepaie agepiie peaxiuni? Kax sammcumaiorea szep-
Hble peaKIM, TOAVHCRNME IpH GOMOADAMPOBKe O-SACTIANI, TPOTOHANI it Hell-
rpoasn?
3. Kakie Azepikie PeAXIlfl HAILIBAIOTCA OKIOTEPMIHCCKIINI 1 DIUAOTOPMINICCKINILT
Kakast BOTMHMNA HAIMBACTCS DHOPFOTIFOCKIIN BHXOLOM SULCPHON Peakiui?
4. Kakue peakiue Hadupaiores peakiuell ACIONIs: i Hentoll s1epuoil peakiue? To-
wexy mponcxomNT feseiite TaKeruX Axep? Kaxono Heodxommoe yenonue A1 npo-
‘rexaiis tonuol AAcpHON peakiy?
@ 5. Kaki cnocoSom Ha HefeISIerocs #30Tona ypana-238 noIy=aior fensmeecs sgep-
Hoe ronumo?

e |

B peaymrate oaxsara nelizpona supos Mg odpayiorcs mewomcoruai onement
4 npoon. Bansmsire ory peaksto 1 onpeae e nengsecrui onexen.

O N

Jlafire xparioe oftacHeiie Toxy (AKTY, 10 NPH -PACHAZE U3 AAPA BELICTACT DIeK-
‘Tpo, Ho aaeKTpoHa B sAPe HET. OTIYAL 3o o1 Gepores?

TPHMEP PENIEHHS 3ATAYUH

SBazaua. B axepuofi pearum JLi+ 1p > Be + b nporom naeraor wa mokom-
e sapa aumen. Eean oiepria naneraiomux npotoros E, = 1,92 MoB, 7o ueiirponst,
ofpasyIomiecs B peaKI, TOKOATCA. ONCHIITe, Kaka SHCPFIA HONIOMACTEA B ABMHOT
peastun. TIpit KaKoi MIHUNATLON OHEPFIH MATCTAIOUUIX TPOTONOR 9T PeAKILL
Mosker wyu?
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5 Metanna u Ha coouienie shireTenMeNy (OTOIIEKTPONY KHHETHIECKOF depruI

5+ CCT0BATO LI, CORTACHO IAKOMY COXPANICHILS SHEPRIE, MOKHO HATCATS

caeayomyto dopyy:

h-a, s 2
Vpannenue (8.15) nasunactes ypasnenuen Dinwmeina ans goroxidierra.
Vpasnenue Diinmreiina mosmonseT 06BACHNTE ABA moCTEAMMX 3aKOmA
(oToaipderta, KoTopue Gumm mpusexems pume. Ha (8.15) memocpeactaen-
No_cleAVET, WTo MAKCHMALMAS KEHeTHICCKAR DHCPrEA (OTOITCKTPOmA -
nefiNO DOIPACTACT ¢ YEAMICHMEM WACTOTH MAXAOMEro MOTVICHNA W me da-
Buc ot ero wTencHmmOCTH (.. 0T MCAA BoTOROR), Tax Kax WA A, _, Mt v OT METCHCHD-
nocTs cneta e sapmestT (vTopoii saron doTosdderra). Tax Kax ¢ yemsmeRIEN TACTO-
To1 CBeTa KHHETITIECKa s SMEPTILS (OTOIMEKTPONOB yNEHPIACTES (415 AANHOTO METALTA
A, = const), o mpu mexoTOPOf AoCTATONNO MA7Of TACTOTe V — V, KHEETHECKAR
omepriA (poTodTEKTPOROB CTANCT PaHOf HYMO 1 (oTOXp(berT MpexpaTHTes: (TpeTHii
aaxon (oToapierra). Cornacno manomenmony 13 (8.15) moryum:

Aws

. (8.15)

(8.16)

Dra (popuyTa OIPEENTET KPACHYIO ZpaNULY GOMOIPHEMA KT AAMHOTO MeTALTA.
Ona sapmewT AwuL OT PAGOTH BHXOXA HTCKTPOMA, T.c. OT XHMITICCKO TPUPOAM Be-
mecrsa u cocTosma ero monepxmocTI.
Bupasxene (8.15) oo sanicars, nenorssy (8.14) i (8.16), 5 suze:
U, = by = v,). ®.17)

4. Paccmorpus npumenenue pomosdpexma.
Ha snnenun gotosddexta ocnonano aeiicrame horo-
SmexTPOMELX MPUGOPOR, NOAYIHBMHX PAIHO0G-
PpagNoe mpUMeHeHIEE B PAGNNWHBX 0BAACTAX HAYKH
s Teximci. B HACTORIIEE BPeNst IPAKTIECKI HEBOIMOHO
VKAIATE OTPACH NPOUIBOACTER, TAE 65 HE HCMOTEIOBATIICH
(poTooneMenTL ~ NpHEMIKH HOTYHeNIS, paSoTaIIIIE
5 ocHOBe (OTOPOEKTA I NPEOGPAIYIONLIE FHEPFILIO Ha-
It ——

TIpocrefimmm: ooronenerro ¢ anemm: dorodpier-
7o smasietes aakyymumi pomoaexenm (puc. 8.8.4). O
npescTanaser coboit oTKANAMNLL cTeKAAREM GALTON,
BHYTpemISS HOBEPXHOCTL KOTOPOro (34 HCKTIOUeHIeN
OKOIIKA A5 AOCTYNA WAy HeIs) HOKPHITA OTOUYBCTEH-
Teasme croen, caymamuy (otoxatogom. B kauecrse
aHOZA OGMYNO HCHOTBIYETCS KOTBNO WIN CETHA, HOME-
maemas 5 uentpe Gamiona. DOTOIIEMEHT BIONACTCH  Puc. §.8.4. Baxyyusili
& nems Garaper, BJIC KoTopoii BMGUPACTCR TaKO, UTOOH orooexenr
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MO3KET NOKPLITL HoBepxHOCTS Beefi naaneTst B 1 ko, Marmumioe moze Mapea » 500 paa
MEHLIIIe 36MHOTO, CHILHO Ae(OpMHPYeTCH coeunbiN BeTpos. Mape maeer apa cuyT
muxca ~ ®oGoc 1 JleiiMoc, B NEPEBOAE C TPEUECKOTO «CTPAX? 1 ¢YIKACS .

3. Uerape Gozee yaanemste or Commua wraners: ~ FOnumep, Camypu, Vpan u Hen-
myn (raie HASMBACMAE 203065MIL 2UZANMAMY) ~ HAMHOTO Gojlee MACCHBHH, Hen
mnaserst sewnoit rpynmu (puc. 11.4.5). Kpynueiine nraners Comewtoii cucremst
(10murep 1 Carypm) cocTos™ riaBusN OGPASON i3 BOZOPORA M FENHS; MEHLUIME ra
aomste ruranTst (Vpan i Hentyi), HOMIMO BOAOPOAR i TeAHA, COXEPAAT B CoCTARE
cBomx aTmocdep Meran i yrapusii ras. Taxue [IAHETH BMAEITOTCH B OTACTBHMIE
KTACC «TEARMLX TUTANTOB S .

Carypu Voar

Homrep

Puc. 11.4.5. Tannerss - rasonsie rurairss

HOnumep 5 300 pas maccusnee Bewm, cpeAus LIOTHOCTS GAMSKA K WAOTHOCTH
sogs. He useer Tsepaoii novepxuocti. B cocrase npeoBiafaior Bofopox u rexii.
Amochepa B ray6h IIAKETH YIIOTHSETCS H TEPEXOAIT B 0COB0S FAI0BO-KIUAKOE CO.
crommue. Ha rayoune 1500 ko 50A0pos suasui, a ua yposie 0,77 paguyca niamers:
npuoSperact croiicTsa merazna. JIRMKeRIIE DICKTPOROR B ITOM 106 COIAACT NATHITIOR
nore, xoTopoe 5 12 pas cbiee sexioro. BeposTHO, BHyTpeNHee APO AAMETPON
25 000 xax umeer Temnepatypy 23 000 K 1 COCTONT 5 OKCHAOS KpEMIIs, MATHMs
menesa ¢ npusecsir. Kocwuseckie annapars: opuapysiau soste 0merepa nuue
Bbe KON i HOAAPHEE cisMS B ero aTMocdepe. Ciuibioe MarnuTHOE None OmMTe
pa saxparumaer BuGpomeHie CoTNLEM IAPAKENIAE TACTHIE, KOTOpHE 06PATYIOT
Goaume, wem y Bewns, paguanuomusie mosca. B 05IACTH HOTIOCOB KOCMIECKIe
ACTHI NPOMHKAIOT B ATMOC(EPY, BMSHBAR NOTAPULe cHams. [Iepuox BpameI
iOnurepa ~ 10 w. Mo-sa GuCTporo spamemin o0iaKa B aTMoc(hepe BHTATHBAIOTCS
B HOZ0CH CHETILE NOTOCH — SOMBL BICOKOTO AQBEHIS, TeMHbe — Hi3Koro. Ha mir
porax o +9° 10 ~9° xBIKeHIE F4I0R NPOUCKOXUT © IATAAA KA ROCTOK, B I HUIKE,
T.e. 20 £20° ~ B IPOTHBONOOAIYIO CTOPOY, Mexcay Hun — pixpi. Ha nosepxmocti
HABTIOARIOTCS OBATLELIE MATHA; caNOe GOTLIIO ~ KPACHOE HATHO. DTO THFANTCKHIL
ANTHINIION, T KOTOPOM Ta3 BPAIACTCS MPOTITE X0AA YACOBOI CTPENICH, MPIIEM CIc0
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cn Pemenue:
510 nepusii mpwep seprof peaxmumi,
8,07-10" Il [n xoropoit omeprus morzomaercs (E,,, ).
|B nadoparopmoit cucteme ocsera mieen:
Asmxymumiies co cxopoctsio v mpoton
 noxosmeecs aapo awrist (puc. 9.4.4).
Tlocxe saepuoit peaxmun neiiTpor memoABINEN, @ %A GepuiTns MPHOGPETaCT
nexotopym cropocrs V. (puc. 9.4.5).

Li

i@ b

Tlo sarony coxpamenus munyasca mo = m, V. BHas Maccosoe wWHeTO KanzOi

;
st s {8 gt e s s oo

omepru: B, = E,_+ E, win n

Teneps BLACHIM, HPH KaKOf MHIIMALHON SHEPFIH HATCTAIOMIX TPoToHoR E' ota
peaxi Boo6Ime MozeT 1ATH. B CHCTEME OTCHTA ¢HTP MACC CHCTEMM NPOTON ~ SPO
TTHSLY , KOTOPAs ABMIKETCS: BIPABO C HEKOTOPOFi CKOPOCTHIO b', WX HMIYIILe /1, (0~ v') ~

1
= m, " =0, omiyan v’ = < v. Eea nporon ofnzact stmma o neprct ', 1o gawmoit
CHCTeMe OTCHeTA BCS OHA HOTIOAETCS 1 BOSMMKIINE B PEAIi YACTIIS He PASIeTAIoT-

[zv]’ (L ) - E,_,. Vaurscnan, 5o m, = Tm, nonyune

8) "2 s
[ 1
wm 2B = B omena b= B
8 L L 49 7
Ornen £ - Spip-2

™ 7B E = g5 %

Tlpu pemtesnin aazart Ao Taparpadba yimes, w0 ciopocTs cpera ¢ = 3+10° /e
sapna onexpona ¢ = 1,6 - 10 K; macca neiirpora m, = 1,0086649 a. e. x.;
sacea npotoma m, = 1,0072765 a. e. .; wacea aaexpora m, = 0,0003486 . e, ;
yumnepeazunan rasonan nocronman R - 8,31 o /xr - K.

Vposens A
9.4.1. Hammmime nefocraiomie obosHAtGHII B CACAVIOIIX PeAKIIX:
DAL+ n o 7+ {Hes SMn+? iFes Iny

7+ [Ho INa+ {Hes HAL+y - Mg+ 2.
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obectewns dororox macsmenns. Bubop Matepuana GoTokaToxa onpexensees pado-
efi 0BTACTLIO CTIEKTPA: T3 PErHCTPAIILI BIIUMOTO CBOTA 1 HABPAKPACHOTO HATYHeHI
HCHOTBIYETCS KHCIOPOAHO-UEIMEBHIi KATOR, AU PETHCTPAIMI VIHTPAPHOIETOROT0
HOAYNERIIE 1t KOPOTKOBOMHOBOIL HACTH BUAMMOTO CBTA  CYPBMSANO-He3HeBHL
TIpn nonasamus cheTa Ha KATOR HTEMENTA B eI BOSMIIACT ICKTPHCCKHMI TOK,
KoTOpL H03BOAET BiTIOUATS I BHICTIONATS peste. KouGunams oTonenenta ¢ pexe
OGROASIET KORCTPYHPORATE MHOKCTRO ARTOMATOR, HANPHMEP, B METPO. OH cpadaTLBa-
©T NP nepeCeueHII CRETOROTO TYWIcA, CCTI NPEABIPHTENLHO He NPONYIICHA KAPTOTA.
Taxie 911 apTOMATH MOTYT npeAoTBpamars asapuis. Ha 5anofe (poTosTeMenT MHO-
BEHHO OCTAHABABACT MOl HpeCc, eCH PYKA HEIOBEKA OKAIHBACTCS B ONACHON
30me. C IOMOIILIO (POTOIENEHTOB BOCHPOIBORNTES 38YK, Samcanmmil na miexKe.
CteayIonptii THI HCIOTLSYeMAIX (HOTOVIEMEHTOR ~ 9T0 NOAYNPOSOINUKOBHE POmO-
anemenmu, wan pomoconpomuanenun (hoTOpEICTOPL), OMI OBIAAAIOT FOPATIO
6oL e UHTErPATLHO HYRCTRUTCALHOCTEIO, oM BaKyYMiLie. JLIt HX HAFOTORTOMI
nenoasayiores PbS, CdS, PbSe n mexotopsie apyrie moaynposogmmki. Hpmumn
AeficTaus MONYIPOBOAMIKOBLIX (oTOITEMENTOB CeAyIOyti. TlonyIpoBOAMIK mieeT
YCTOliMuBYI0 CTPYKTYPY. ATOMM NPOSHO CBAANAL KoBATEHTHOH CBA3bO. Ecan oueprui
KBauTA XBATACT, WTOGH PAIOPRATE CRAI DACKTPOHA © ATOMOM, HICKTPOH CTAHORHTCS
cBoGomb. Ha ero secte poAaeTes AMpIa — NOOAKHTEbHbH: Sapsit, pasibtii sapsy
onexTpona. ECaH HPHIOKHTS PASHOCTS NOTEHIUMATOB, IOSBITCS JEKTPRTECKHM TOK.
Citabyio NPOBOANMOCTS WHCTAIX HONYNPOBORHMKOB YBETHHBAIOT ¢ HNOMOUIbIO
pHAMeceii APYIILX BEILECTS, ATOGH NOTYWHTE GOTbIILE CBOGOAHAIX HOTOAHTELHO Wi
oTpumaTensIO sapsienHLX HacTiL. B SABHCHNOCTI OT HPHPOM HpHNeCeii TOTIPO-
BOAMICH JEIATCH HA fBA THIA, HATPHNED:
* mpHAMeCH, COMAONIIe H3THTOK HTEKTPONOB, OGPASYIOT HOTYHPOBOANI -THIA;
* mpHAMeCH, COSHAIONIHE HATHTOK AMPOK, ~ HOTYIPOBOANMK p-Tia.
ECAH COEAMNNTS MATEPHAT N-THIA U P-THIA, B TPANMIE HPOMSOHACT mepe-
pACHpeAeTCHIe JAPSAO: AWPKH GYAYT ABNTATRCS B N-0B1ACTE, A DICKTPONE
B p-061aCTS, NOKA K TPANMI He BOSMHKHET ABOINO/ CI0H APIAOB, HATHBAC-
ML p-n-TIePeX00M, 1 DICKTPIECIOR 0Te, NPONATCTRYIOICR X AATbHEAIENY
nepepacnpexeneno (puc. 8.8.5).
a) )

La 9
<-e<_e
-0

Puc. 8.8.5. Tloaynponoauitconsiit (ooroseNeitt: a) MATEDHAT p-rins; 6) pA-nepesod;
) Marepiax n-rina
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pocTs nerpa ma kpasx oToro yparama pocturact 360 xu /%, ero pasmepu 35 000 xa
5 anamy w14 000 s » mupmny. Camraror, 4to Bonsmoe Kpacuoe Ilsrno cymecrny-
T Tax 707K, MOTOMY ¥TO NOAMNTHBACTCS JNEPIEi MEMbII COGpATECD, NOTTOMAN
wx. Oamo w3 Tamx morzomenmii cpotorpaduponaro Teneckonou +Xagons o 2008 1.
Jlo cxx mop e sicno, wTo npmxac maTiy Kpacwsi nper. IOmNTCp HATyACT ouEpri
52,5 pasa Gozbuse, ex nomysact oT COTMIA, SHATNT, OF HAMCET COOCTBEMHIbE HOTOH-
HIKH TETAOTH, BCAEACTBHE MEATORHOTO TPABNTAREONNOTO CcaTrs nAameTH. Tleprox
o6pamenns: I0mrrepa nowpyr Commma ~ 12 sexmuix ser. B nacrosmee npexst y IOmi-
tepa macumactes 67 cuyrmmos.

Camypn mwicer canyio muaxyio naoTHoCTS 13 Beex maamer Commewmofi ceTeNs
(0,7 naomnocTn noaw). Kax 1 OmiTep, HueeT MOMHYI0 B0A0POAO-remenyIo aToCde-
Y, YIIOTHSIOIMYIOCS K MEHTPY 1 HEPEXOAIIYI0 B AHAKMI I METALIIICCIi BOAOPOR
© KamensKass renm, a TaioKe Kasennoe £1po. Koroua Carypia obuapysxiss s 1610 roxy
Tanuneo Tamuneii. Kobma CocTST 13 MEOECTS SACTHI — OT MeAbSafmnEx mst-
mmox 20 o6bexTOD B HeCKOAKO MeTPOD. TLIOCKOCTS KOTCN, PACTOTOCNA B IIOCKOCTH
oxparopa Catypua n npm Apmxemm Caypna 1o OpGHTE ABAAN GubacT moBepHyTa
x Bewne peGpon. B TAKoM Cyae KON e DIANO B TEACCKON, TAK KAX TOAMMIA HX
mana. [lnaverp no mapyacnony kpaio — 272 000 o, a no suyTpemmexy — 144 000 w.
Ilnpuna scero xomsma ~ 128 000 kv, Tommma — 1 wu. Cysapnas Macea oxono
3+ 10 maccs Carypua. Cefiuac YCTAHOBICHO, 9TO KOABUA ~ OCTATKH OTPOMHOTO
oxononAaeTHOro o67axa. Ha CaTypie NPOHCXOZAT NOWbE FPOIH i MOTHIN, Tpe-
Bocxonmmme semmue. IllTopss: BOIMMKAIOT B OANOM 1 ToM e Mecte — 35° wKHO
IIHPOTH (T0 MECTO ACTPONONS! HAIMIBAIOT ¢ANTCCIH IITOPNOBS ), MOTYT MPOAOTKATLCS
HecKoTbKo MecsNeD, HCIEAATS HA TOXN M cHOBA BoYMHMKATS Ta e, [IpumL aTOr0
ne e, Hanpsorertiocts, marmuTiioro nons G1maka & sesmofi. Caryp obpamaetes
Boxpyr Commma weanento, nepwoa ero obpamens: - npusepo 30 sembix aet. Carypr
wneer 62 cnyrmuca (mocxeammit orxcpuT » 2008 T.).

Vpan wmeer xamemmoe A1po, MANTHIO Mo JAMEPIMEH BON, NeTAmA 1 aMMHAKA
# amsocdepy 13 BoRopoRa, reast 1 meTana. MeTan XOpOIIO HOTAOMACT KpACKHIE Ty
W paccemBacT rOTYGMe 1 enCHLE, WTO NPHAACT IAGIeTE KpACHDLI GMpIOI0D TBET.
B 1977 roxy oTkpuTit mepusie AenaTs Koten Ypana, B mACTOSIICE BPENS WX YKE
Tprmanary, Tommumofi ot 1 20 8 1, 1 TOTLKO Y caxoro Gombmoro ot 22 70 93 K,
na paceronmun 1,65-2,02 paguyca of mentpa naaners. Kosma cocrost no memwoit
I mEGoABIMIY THEPRAX waCTINT, Och DPAIIENIS MANETH NOYTH COBNATACT C ILT0-
cxoCTEIO OPOMTHL Vpan ar 6 «MeAHT Ha Gorys W KATHTCS o OpBETE, KAx MiT,
norowy nerom Ceseproe monymapie momoctsio ocsemeno Commmen, a 10mnoe —
nommocTbIo morpyeno B0 Thay, auNoi ~ maobopor. Tox cocranaser 84 semmbix,
xancoe npews rora gmures 21 rox. aeer 27 cuyrmmros.

Henmyn - cawas manemsxas na nnaner-ruranton. Haxomures ma xpaio maanerap-
noit wacTn Conmenmo cueTenst i nonysacT oserms Maxo coxnenrofi onepr. Ho, necso-
7ps na 970, nnanera ouens axtipma. Ha Hentyre nabmoaaiorcs: cansie cutbmsie nerps
Commennoii cucress: ~ cropocrs gocTuract 2400 xat/. Ilnanera myeer suyTpemuii
HCTOwmIIK JneprI, MPUPORa KOTOPOTO He scna. B OKPYKAIONICE TPOCTPARCTRO Ora HATY-
e 5 2,5 pasa ameprimm Gobme, e momyac or Conmma. ATocihepa CoCTONT 3 BOKOPO-
@ (80%), remus (19%), serana (1% ), mosrony mateer ronyfofi ¢ senemsi oTTemKoN IBeT.
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. B peayrate saxnaa nefiTpona sxpox C oSpasyercs memopecTnii anemenT
H npoToN. BamMIIETE OTY PEAKINIO 1 OUpEAETITE HeusBeCTHEL dTeNeHT.

. OnpeseTuTe HEHIBECTHAE DACMHTL ATCPHAIX PeaKii:

40 o EMo+ S+l

PB+? [Lit {He.

Yposens B
. Toaumna ¢10% HOAOBHIHOrO ocAAGRewS HOHTPONHOrO WSTy ekt BOROH pasia

3 o Bo cROIBKO pa3 0GAaGHT MOTOK HeHTPOROR C0it RO TOTIIO 9 o ?
(Omaem: » 8 pas.)

. apo pazona 'R, HAXOAIECCA B HOKOE, HCNYCKAET G-IACTHRY, MNCIOIYIO
cicopocrs 16 Mar/c. Buas, w10 sacca Aouepnero axpa cocranazer 3,62 10 % xr,

onpexeiTe: 1) MMIYAC G-uACTHIE 2) KHHCTIECKYIO SHEPHIO G-4CTH-
u; 3) MMIYIRC OTRAWE AOuEPHEro sipa; 4) KHHETHHECIKYIO SHEPLHIO OT-
Aaswn poweprero sapa. (Omeem: 1) 1,07 - 107 xr - w/c; 2) 5,356 MoB;
) 1,07+ 10" xr - w/c; 4) 99 MoB.)

. flxpo Gopa "B MOET 3aXBATLIBATS HEAITPOH, B PEGYTLTAT HErO TPOMCKOAHT
pacuienenue spa Gopa na sygpa st 1 renis. HAmMIIITe SA€PHYIO peasiitio
1 OnpeAeAuTe BHEPFIID, OCBOGOKARIOLYIONS TP OTOM PeAKILIL
(Omaem: ~ 2,79 MaB.)

. Ompexemire amepreTmCoKiit BHXOX AACPHON peaKIiLIL:

UN+ He 0+ 1H.
(Omeem: ~1,2 MaB.)

. Haiure omepreniuecinit kot anepiofi pearcnt; N + !n — 7+ 1'C, ccnmonep-

ruas coson sapa N pasma 104,66 MaB, a sapa 1'C ~ 105,29 MoB.
(Omaem: 0,63 M3B.)
Vpoaens C
9.4.9. OmpesemITe, KaKYI0 AOTO KINETIICCKof SHEPTII TePACT HETPON M YIPYTON
CTOMKHOBENIN ¢ NOKOMIIMES SAPOM YTICPORA 1 C, CCTH HOCTE CTOTKHOBCIS
StacTHIE By TER BROTH 04Ol MO, Maccy HefiTpaTbHOTO yrIEpOza NpI-
nsrs papiofs 19,9272 - 104" xr. (Omaem: 0,286.)
10.TTpn Gosbapauposke ILi mporomasm on npespamactcs 5 reami {He. Ompe-

Aemute oBven rexust, oGpasosapmerocs 3 1 T muTHs, ectit T B KoHme
onra men Tesmepatypy 30°C i xapenue 93 xlla. (Omaem: 7,8 * 10 3%.)
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EC1i 1ens ¢ 107y POBOAHIKOBLN (POTODIEMENTON SaMKHYTS, HOSBITCS DICKTPH-
“teckuil 0K, HPONOPIHORATLHL

 miomazs norymposoamca;
© mpemers seficraus cvera.

Menoms0Bamme H0yIPOBOAMIKOBLIX (HOTODTENCHTOB MMEET DI IPEHMYIECTS.

Ec1it (h0TOKaTOAM BAKYYMHELX (JOTOIEMERTOR 11 (OTOOIEKTPORHAIX YMHOAKHTE e
maeior Kpacuyio rpamuy porosdiexta ne shme 1,1 Mxx, T0 npuMenemne Gotoco-
npoTHBCNI NO3BONSET TPOHABOANTE HIMEPERIS B AAACKOF HUGPAKPACKON 0bACTIE
cnescrpa (3+4 i), & Takze B O6AACTAX PEHTICHORCKOTO i raMya-uayueunii. Kpose
7Toro, omn MatoraSapuTHi § MMeloT mmaKoe Hampienie muramus. Hezoctatox
(poToconpoTHRIGHRIi ~ HX IAMOTHAS MHCPIHOHNOCTE, NOJTOMY OHH HCMPHTOANE ATH
PerHCTPALINE GAICTPONEPEMEHHLIX CROTORKIX HIOTOKO.

Kpemuensie i APYTHe BeHTHIbIbIE (OTOMIEMEITH IPHNEHSIOTCH AT COVIANIS
coeunIx Garapefi, HEMOCPEACTRENHO NPEODPAIVIOIIIX CETORYIO SHEPFIIO B HACK-
Tputeckyio. B HACTOANeE BPENA CONHEUNAIE GATAEH ARIIOTCH ATHTEPHATHBHEINIL
HCTOMNIKAMII SHEPFII It HCNOEIYIOTCS BO MHOTMX chepaX AHONIL: KOCMOHARTHKE,
caMoneTocTpoGI, DHEprOOGeCEuEHI AN, A17 IBPATKI COTORMIX TexeqoHOR,
Ans asToMOGIICiH, CBOTOGOPOR, CAZOR I AAY.

5. B nacrosmee spexst 5 Kasaxcraie IpORSBOCTEON (OTODTEKTPIHMECKIX MORy el
1A 0CHOBE KAIAXCTACIOTO KPEMHI 3aMIACTeR KoMmANMs Astana Solars, oTKpiiTas
5 2012 roay nps mmmnuaruse Hepsoro Hpesuzenta H. A. HasapGaesa. Kpoxe oxsara
MHOFIX e(bep NPOMBULICRHOCTI, COTHEUNEIE GATAPEN GLTN YCTAHORICHE TAIVKE BO
MHOFUX KpeCTBANCKNX X03MiCTRAX. BAArOAAPS GATADESM MIOAH HMEIOT BOIMOIKHOCTE
OCBeIaTE CBOM A0MA, MHOTHE NOKYHAIOT AONOHHTEILHO CIYTHEKOBME GHTEHHEH
11 cMoTpaT A0 50 Tenexananon. Ilane, KOTOPLIE B TeteIE AHS COBUPAIOT COTHEURYIO
SHEPIHIO, BEUEPOM ARIOT BOIMOAKHOCTS He TOTEKO OCREIATS KOMA HA FOPHEIX JUNORKAX
i 10pTH Ha mafiAaY, HO I CHOTPETS TerCRNIOPH! (puc. 8.8.6).

L

Puc. 8.8.6. Tipuneneuue conoumirx Garapell B KpeCTLRCKMX X03sHoTaaX
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Meran MoeT PACHAAATLCS Ha BOROPOX # VETEPOA H KPHCTALITUIORATECS B BUAC a1-
a3, nosToMy BosMOen arMasHwi rpag. Beposmitee ncero, y HenTyma cors Toepaoe
po. Kocumsccxii aom «Bosuxep-20 0bnapyxnn xonwia Henryna na paceronumsx
07 1,7 70 2,5 panyca mAHETML, COCTOSMIEC M3 MKHX CHTMKATHMX NBLINNOK,
oTpamatomrx 6% commeunoro cnora. HATPSKCHIOCTS MATHNTIOTO HoAS B TP Pata
wempame, ses y Besun. Hcer 13 cnyrumicos.

4. B Coaneunois cucmene cyuecmoyiom dse ofiacmu, sanoxneHnme AR
menaxu. K s oTocsTes acmepoudhi, Memeopumst it xosem.

Monc acmepoudos, waxoasmmiica Mexcay Mapeow u KOmmTepos, cxom
T coctapy ¢ miameTasm SewuOi TPy, NOCKONDKY COCTONT My CHANKATOD
1 Metaxton. Kpynieiiminsi 06LeKTANM HOACA ACTEPONLOD ABTIOTCA KapTHKOBAT
naanera Lepepa u acreponss: Maxnaza, Becra u Tares. Ba opburoii Hemryma
PACKONAraIOTCA TPANCHENTYRONME OGBEKTH, COCTORINIE M3 GaMEpAIEli BOAM,
assenaxa u wetana, Kpymueimme 1 Kozopsix smamores Ilayron, Cenua, Xaywen,
Maresare, Knanap, Opx 1 Dpuga. Pashepst acTepoRAOD MOFYT BPeBHIIATS ACCATKH
PRy e—

B MeAILTANCTHON HPOCTPANCTIE MMEOTCA GOABNION KOTHTECTRO MOAKIX Tei, Ha-
autmaewsx xemeopumnsiaw. TIpit CTORKHOBHISY ¢ Bexieit, IH TPeNIH B aTMOChepe
omn pasorpeaores 1 spio caersres. Boswmxact Gonud — oenennwil wap co coems-
wusen xs0emon. Beri 1610 HESOTLIIOR, To OO HOTHOCTSIO CTOPHT B aTSOCHEpE, TIO-
FaCiS KOCMITECIKYI0 CKOPOCTS, GOIEC KPYINOE IARACT IOR ACHCTDHEN TAFOTCHILS 1t A0-
cruraet nonepocTn Besnir, VueeRuILi: 0T NOTHOFO PASPYIICHILS OCTATON METCOPHT-
HOPo Te1a HAgLBACTCS MemeopumoN. MTCOPHTEL IHMCIOT ONIABICHRYIO NOBEPXHOCTS,
GLBAIOT M3 KAMCHHCTLLX BOCCTD WLTH e M3 KETE3d ¢ NPHNECHIO WHIKCLS, TPIIEN
B TaKoil KOOI, KOTOpAs B CAMOPOANON AKesiede He BeTpenaeTes. OF HEKYCOTDEMO
BAILIARICKNOTO Ke/e3a ONI OTMNAIOTCS HCOBLANNO KPYMHO KPHCTAATHIALIHCH.
Hapenxa meTcopmTut GuBaioT B BiAe Keeomof ryGKH, NOPH SATOTIESN. KaMOWHCTO
saccoii. Ha Beatmo exceroano sumazact ot 200 20 2000 T MeTcopUTHOTO BEmECTRA.

Komembt, 11 «xhocTaTsie aneasts, ABiyTes noxpyr CoTNIA Mo BLTAIYTOI 0p-
Gure. S1apa xower npexCTantIOR cOBol pLKME Tena maoTHOCTHIO Nence 1000 Kkr/x',
saccoii 10°-10'7 xr. Ha 80% cocros mo BOASHOTO %, @ TAIOKE KO aMepINY
YEACKNCHOO Ta3a, YTAPHOTO Taga, aMMIAA i BKPAIICHNLX MCTALTHUCCKIX SACTHI,
TIpn npuGmenn & Conmny HaGTIORACTCR ABTEMIE CYGAMMALIIR ~ ICPEXOX BOICCTDA
13 TREPAOTD CoCTORMIA B Fag006PAIIOe, MMEYR ANAKoe. B peayanTATE OGpAIYETCA

e ]

- Kakoli eMICA TaKiX HOMATIH, Kok +COTUOUNAR CHOTONAS H STLIANETAS?
Kaxc oSpasonanacs, Commesuas cuerema?

. Kakue naleri H6QBaIOTe (LIBKOTAMNH SeNHoll rpYRIL? I teM COCTOM X CXOA-
e —
4. Kaxite 1auersi H40BAI0T0A 1030BLNI TUranTaNU? B UeM COCTONT X CXOACTHO
u ormtie?
5. Kaxue rexa Conewntoli cucreMsl NA3MBa0T0s Mot Tenaxu? B ex cocroir nx
exoneTso 1 ormwe?
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1. Cymectnyer asa cnocoSa ocnoBow e BHyTpMAACPHOf oneprun atouos. Tlo
nepnomy crocoby aTowmas oHEprIS 0CBOGONAACTCS HPH GoMGAPAMPOBKE TAAETMX
ACP HEfiTpoMANT; TaKAR SXCPHAS PeAKIS ACTEMLS GELTA PACCHOTPENA B MpEANYICH
Tee. Cornacno nTopony crocoSy, BuyTPHATOMNAS OHEPrI OCHOBOAZACTCS MpH
camsmun sazep merxmx onewentos. [leficTonTensio, Kax 570 BEANO 13 TpaduKa
(puc. 9.3.1), 1o Mepe POCTA MACCOBOTO WA METKWX DIENHTOD PACTET HX VAEMb-
Ras OMEPrES COSOM, TOTAA KAK Y TAKCAMX DIEMENTOD YACbHAT IMEPIHS CBAIN
¢ pocrox macconoro wnera ymensmactes. TloaTony ¢ omepreTmaeciofi Towx spemus
BLTONO KeMHTS TAKeToC SAPO, 4 ACTIHE TAPA, HAOGOPOT, BHTOANCE OGBEAMITE.
B oToM cTyua 1 PEAKIII KETCHI TAMELLY SACP, H PEAKIIA CTMAMIS NETKIX AACP
NPOMCXOMIT B JKIOMEPINUNCCKON PERINE © BHCTCNNEN BHYTPUATOMIO dHEprIL.
B mpoTunioN crysac, T.e. €CAM NMTACMCS OODEAMIIT, TAKETHC SAPA 1 ACTITE KeT-
Koe SPO, MI, JATPATIHD OTPOMIYI0 JHEPIHIO Ha TAIKHE INOOMEPNUUCCKUC ORI,
Boauen mrtero ne noxywmM. B 9ToN CAVSiaC IHEPIIA TONBIO NOTIOMACTCS ATOMANI
 pyTpemmAs onepris me ocnooxAaCTES.

Jlns ocymecTnae I IKIOTEPMITIECKNX SACPHX PeaKaii Taxwe TpebyeTest aa-
TpaTHTL, HOBRe neMATO DHEprIM, HO TaKAS JATPATA MHOTOKPATHO oymactes. Hampm-
Mep, ATS CATHEA TETKNX A7ep TPEOYCTCS MX HATPEBATS A0 ACCATIOB MILTHOHOD
rpazycon. B eayae crmamts (CHITE3a) ACTKIX AP BLCASETCS OTPOMIAST JHEPRISL.

HTarc, TepMOATCPULINI 1aIHAQIOMCS PEAINI CAUHUS ACTKUT 20P MU O%enD
Gonvuoii mennepamype.

Jlns MpOTCKAMIA PeaKIAI CHITESA ATOMMAIX SACP HEOGXOMINA TEMIEPATYPA TO-
paaa 107 K. 970 comaamo  Te, 4T0 PH TENTEPATYPAX, XAPAKTEPILIX AN PeAKILiE
cnuTesn aToMmAIX nACP, M0GOE BEMECTBO RAXOAWTCS B cocTosmN MMM B aToM
COCTORMAI OrOENMIE OT CHOWX 9ACKTPONOD AAPA, MPHOGPETAS KOTOCCATHYIO TENO-
1

s
10 cropocts (En mot ) Mory® Bofimi 5 Soty AeHCTSI AP CiLt, COSRABAT

2
Gostee Teute APA HOBIX Xiuseieckix onementos. Hixe IPHBOAATCH HEKOTOpHE
‘OK3OTEMITIECIIe PEAKILH CAMSHNS (CHITeRa) TETKILX AACP C YKAAMIEM BACAACNOI

npn 90w oeprn:
S+ IH o H+lp (@ 4.0 MoB),
TH+iH o Het [n (Q - 3,3 MoB),
TH+H S Het n (Q = 17,6 MoB),
SLi+ 1H o {He+ {He (@ 22,4 MoB). ©0.12)

ATOMIOE SO TETKONO STEMCHTA MOKET W JEANTLCH, CCI COOIINTE eMy HIBHE
SHEprI0, NPERLIIAIONIYIO Ero YAGTMEYIO SHEPFEIO cBA3M. OAHAKO B OTOM CAYWae
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Paccaorpuy npunyun deiicmeus coxneunoii Gamapeu. Comseruas vnepris mpe-
ofpasyercs B mocaEAOBATENHHO HOAKMONHILX (poToseMenTax. OcoBoii doTose-
MenTa sRASETCR KpHCTALY Kpewis. CORUNNCHI KPOMINS OeHh PACHPOCTPAHCHE
5 npupose. Cawuiii masecTabii ~ 570 Oxews Kpesms, it mecox. Ha monyuenmue
IIACTUNEL KpeMHIS HANCCeH ¢ OO CTOPOHH 10 60pa, & ¢ APYToit ~ hocdopa. Tlpit
HOMARANI COTENHOTO CBeTA A (POTOTENENTH GaTApeH X HOBEPXHOCTS GONGAPMPY-
ercst (poTORAMI, KOTObIE BHIGHBAIOT HIBHTOWHE HACKTPONL Ha TpaNILe ¢ $OChopoM,
1 Te B €ROI0 OUEPEAL HANUAIOT ABKCHIC K «AMPKAN> Ha rpamie ¢ Gopon. TaKi:
06pA30M, ROSMHKACT DACKTPIECKHA! TOK, TBIMOMICS YIOPSAOUOIILIN ABUIKCHIEN
aneKTpOHOR. K (0TODIENENTY NOABOANTCA METALIIICCKIE AOPOKKIL, HePed KOTOPHIE
npoxouT Toi. B 9TOM 1 3AKIONACTCS IPUAILA PABOTEL KPEMIHEROro (OTODTEMEHTA.

@

Kaxoe antenue Haswmicres GorosdhekTon? OGLACHMTe, HADHCOBAR CXOMY AT

naGmones: dorosesra.

Kax QOpyHPYIOTes 3aKOHOMOPHOCTH GOTONpeKTa, OTKPLTHE CTOTETOBL?

Uro Tarkoe GOTOROK naCHeHHA? OBLACIITC, HAPHCOBAD KPBYIO BONLT-aMIOPHO

xapakrepucTiici GorodemeTa.

4. Kax gopayupyiores ocuouiste saois (oroapderra?

5. Kax sanucwmacres ypavuenne (popuyaa) Ditumrrelina s dorosddpexra? Kax ua-
XozaT Kpacuyio rpaIy GoToNMpeKTA A1A A@NHOT MaTEpHATA

6. Ixe npusenseres dozoaddexr?

7. Kakie nuab i THIL QOTO2IOMNTOD eyIIeCTOYIOT!

8. Kaxc yerpoen npuuyin AeHcrais conmeuix 6atapei?

IPHMEPHI PENIEHAA 3AJAY

Baaua 1. Torox (oTooR BMONBACT N3 METALTA (OTOIICKTPONH, MAKCHMATLHAL
Kuneriiecxas ameprn KoTophrx pamka 10 9B. Duepris GoTonos B 3 pasa Gomsme
paGorst BLrxoxa porodmexrporos. Kaxosa ouepris poronos?

E,-A_+E.

Vuursisas, wro E, = 34,

P
o = 5 OB

E,

OrsenE, 15 (B).

Bazana 2. leowit ocHOImACTES MOHOXPONATIECKIN COOTON ¢ ATHHOW DOTH
340 w1, OnpeaenuTe HamCHbICE SRCPIBAIIE HATPAKENIS, TP KOTOPOM HOTO-
Tox mpexpatwzes. Kpacuas rpamnna A1 neows pavua 658 mi.
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JleficTBuTe 10 1t CONREUIILIE BOMLIKI 1 KOCAICOKA PATUALILA IPEACTARITIOT pe-
ATLHYIO OACHOCTS 413 NEZOBEI, HAXOATINETOCA B BLCOKO Aeramen canonere? Tlo-
ey, KOFAQ CaMOT BAITACT 1 UAGHPACT BLICOTY, OBILLI YDOBeILS PAANALILI CHAYALD
(upiatepio 1a mepuLrx 500 1 HoXLeMa) yMeHLIIACTE? ECTI KOCMUCCKOD HOTyHONHe
KK-T0 MOHAOTCA ¢ BICOTOI, TO ¢ oM 9T ConaHO?

Oocuyiire coou BLBOsL.

Onpesenure wiero MeTeopos, mosBwuIMXCs uA oospevacwoli obuact HeG. Bii-
WHCTHD DIOWAZL HAGTIONACMON IOIAAKH, MOKHO ONDEACHT IIOFHOCTS NOTOKA
METCOPOB, @ NDH WIBCCTHOIL FCOUCHTPIUCCKOI CKOPOCTH M NOCTPANCTHOMAYIO 1LIOT-
HOCTL post. C HOMOILIO POry.APHLX MAGHOIOHMI HOYWMTO CTPYKTYDY TOTOKA, Ipo-
CTPANCTBEHIYIO IIOTHOCTS i PACIIPOEICHC METEOPOB 1O APKOCTH.

NPHMEP PENIEHHA 3AJAYH

Banawa. Mupx Kaanzuit ua Jyse mueer anaserp oxoro 200 . Kaxons ero
yronste pagseps: mpi nabmogeun ¢ Bexan (paccromuie xo Jyust 3,8 - 10° xu)?

Hano: CH  |Pemenue:
4= 200 e 10 | Tamelimaii quaserp cernaa d, ero yraosofi paznye p
D =38 10° o [3,8 - 10° ufu paceroamne 70 nero D camsanst coomnomenies:
P d = Dsin p. (1)
1
Hosin p" = p' == 2
" " So5565 @
Togerasis coornomenne (2) » dopwyay (1), noryacs:
G 206265-d
a-D . omyza p - 208209:4
206265 " D
206265-2-10°
Tposeress sumcaemn p = 2002002 107 _ 1500 - yugge,
- e

Ormerp= 149"

() samas s cawoctosTEnstoro pewiEkun |

Vpoaens A

11.4.1. Tpu abamozemn ¢ Bencnit na Tyse (paccrosite 2o Jyist 3,8 10° k) soscito
PAGIYITE HEBOOPYIKCHITLIM [IA20M OBLEKTH IPOTAKEHHOCTEI0 200 1oy, Mosicer
1 KoeMORART, NpoACTAOILTi Ha BicoTe 190 KM HAA TYNHOM IOREPXHOCTED, Pa3-
s cromuptii na Jlyhe Kocairseckiuii Kopabis fuaneTpos 3 a? (Omeem: wer.)
11.4.2. Vrosoii fsanerp ywioro Kpatepa npi abmozemiLTx ero ¢ Sexni (pacerosmie
70 Tyt 3,8 - 10° ae) pasen 30". Ha xaxon paccrosmums or Beacris Aonen
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S DA RS SRR R IDS R RS AR
Sl torasaics  wb sraemmncn,

s danpnisioTERER— Ty
BeneNRs . S Ao, SnaTORAG Gosts (TpAHEDHO B 54 pase)s a6
» pearuta aenewnn Taemx azep: B cuuow mere, com npw zoneww Aapa S4U
b e ot Mo Al O s s

0,84 MaB, 70 n peaxmumi cnnreaa oTa BenmIIA pania ? MB = 3,5 MoB.

2. Tepmosaepusie peaxuumn nrparor Goxsmyio poms 5 ssomonms Beenemmofi.
Buepra maryuenns Coxuma i ameax meer TepMomXepHoe mpoucxomAcHe. Tlo
COBPMHHEI MPCACTARIGNNAN A PANNCHi CTAAUN PAIBUTILS IRCILA B OCHOBHOM
cocronT 3 aToMon (11ep) Boz0pOXA. BYTPH 38E3AL MPOTEXAIOT peAKNIM CAAMS
23¢p B0ROPOAA ¢ oBpAORAMIEN rei.
CymecTayer Aaa TPEATOTOMERIIS 0 BOIMOKHEX CHOCOBAX NPOTEAMIS TepHo-
AAepHbX peakmui K BeOAAX, B ToM WHCAC U N CoTMIE:
1) MpoTOMIO-MpOTOMMLY, 1AM BOTOPOTMLLI MK, XAPAITCPHLLIE AT TeNTOpA-
yp (apusiepro 107 K):
ip+ip = iH s Ser v
TH+lp o Hety, ©.13)
iHe + {He — jHe+2/p;
2) yritepoAo-a0THI, WA YFACPOTNLIIE KA, XAPAKTEHLLiE 13 Go1ee Bii-
cornx rexmeparyp (mpunepio 2 - 1
FC+ip o PN+,

(9.14)
BN e+ Sex 59
FC+ipo Ny,
PN+lpo P04y,
B0 BN+ et 80,
BN+ lpo O+ iHe

B pesynumate 970r0 miic TeTHIpe TpOTONa MPBPATIAIOTCA B AP0 O I Bt~
eaerca oneprun, pasnan 26,7 MoB. f3pa 7e YT IePOTa, TETO KOTOPLIX 0CTAETCR
HCHNERELIY, YIACTAYIOT B peaKIII B PO KaTATISATOpA.

TepuonTepLIe peann AA0T GO BLXOX SHEPTIN W eIy Macos
eROpIoteros, e TG ApyTIC TPCBpATICHIL, B TON wOTE % KexCme TATOTIS
nep. Hanpimep, xommecrno aeiirepia (1H)s craxaie mpoctofi noast onepreri-
wecicn oxmmaTenTIO Mpmtepi0 60 1 Gemsina. ToToNy aamNEA nepeneKTITA
e - ——————

[ ——————
mecrniena s CCCP (1953), a aatex (wepes noxroaa) s CIIA B mirge Bapma B070-
PoAoii (TepMosiepHOi) GoMBEL.

3. Jlan ocyuecmenenun ynpasanenoi oxsomepwueckod ndepuoi peanyuu
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cn emenme:
3,4-107u | Bazepmusaomee manpmwienie MowHO HaiiTi
6,58 107 |ua yexomns

)
©a¢ ¢ - aapsx oaexTpoua.
Coraacno ypavuemno inmreitsa,
A @
£ae paora nuxona
A=hy, @

Toncranun (3) 5 (2), HAffeN MAKCHMATLEYIO KINETINIECKYIO SHEPTHIO (oTO-
anexcTponon:

@)

Vaurunan sapaente (4) u boparyay (1), moaysaes
A =1

he

OrserU =176 (B).

Tipn pemenmun sagas xamnoro maparpaga yaTes, wro moctosmmas [lzamxa
7= 6,63 - 10" Jix - ; cxopocts coera ¢ — 3 - 10° w/c; sapsn anexTpona
€= 1,6 - 10 Kx; wacea onextpona m, ~ 9,1 10 xr.
Vposens A
8.8.1.  Kakylo MaKCHMATHHYIO KNHETIECKYIO DHCPIHIO HMEIOT 2TCKTPO, BHIPDAL-
e w3 oxenza Gapnst, mpw obayuemm cuerox wactorodi 1 11Ty (netarcpm)?
Vutens, wro paota puoxa 5 oxcrze Gapis pamma 1,008 5B. (Omeem: 3,136 9B.)
OnpezeanTe NANGOLIIYIO CKOPOCTS DTCKTPONA, BHICTCBLIETO 3 LEIHs, TPH
ocnemenmn ero cueon ¢ Amumoii B 400 mi. Yuten, uTo paGoTa BxORA
anexcrpona ms neans pasma 2,08 9B. (Omoem: 600 x/c.)
Vpooens B
Kpacnas rpamma potodpierta Ans Meranna pasma 6,2 - 10 . Haiiznre
BEMINMRY JATHPAIONIET HANPKCMIL AT (OTOIEKTPOROD TPH OCHCIIEMIT
metanza coerom ammmoit somms: 330 my. (Omeem: 1,76 B.)
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1. Tloeae Toro xax 5o aopoit moommie XIX mexa Makcneanon Sumi copary-
TMPOBAA OCHORNEIE JAKONEI DICKTPOAHHAMIIKI, BOJMHK BOIPOC, PACTPOCTPANSCTES
UM NDHEIUR OTHOCHTELHOCTH, CTPARCATHRMI ATR MEXANINCCKIX ABICHIE, M HA
eKTpOMATHITHbE ARACHUS.

UToBit OTRETITS HA DTOT BOMPOC, HYAHO GLLIO BELACHATE, MENAIOTCS! i OCHOBNbE
38KOMA 91CKTPOAMHAMIICH TH TEPEXOAE OT ORHOF HEEPIRUATLHON CHOTMEL K APYFofi
s e 107060 saxonax Huiotona omit octaiores newsuenusng. Moo 0r6pociTs
COMBEHIL B CTPABE/LIMBOCTI NPHIIATA OTHOCHTETbHOCTH TATILIes HPHMNEHHTEILIO
K SICKTPOMATHITIbIN IPOLECCAM i PACCMATPHBATS ITOT IPHAII Kl OGIuii SaKoH
npupo.

Cornacio npeobpasosanunx Iaruren it exo npuNYLNY OmKOCUmERBHOCTL BCe
9AKOHM  HLIOTOHOBCKOfi MEXANMKI COXPAHAIOTCS BO BCEX UHCPIMATLHEX CHCTEMAX
oeuera. TIpOREXCHNLIE IKCMEPUMEHTA LA HCCTEAOBANIS HOATREPANIIL UTO 3AKOHL
eKTPOIHANMI Tak’Ke OUHAKORO COXPANTIOTCA RO BORX MHEPHHUATLILX CHCTEMAX.

KPpOME TOr, THMII OKCIICPIMEHTATLHENH HeCHeAORNILAMI (omErTa: Maiikescona
11 Mopau, Tpoyroa 1 Ho61a) 65110 YeTaioneno, wro cxopocs csera (¢ = 300 000 xor/c)
0CTaETCR HOCTORMNOI RO BCeX UHEPNHATLHLLX CHCTEMAX HEAABMCHMO OT X CKOPOCTIE
ABuKenis. OAHAKO 970 OGCTOATELCTEO NPOTHEOpENILIO Hpeodpasosansse Taniizes.

JI15 YOCATE ILHOCTH BOIHUKAIOIIET0 NPOTHBOPEHs PACCHOTPHN A5 HHEPIHATE-
e cucrens: K u K, (puc. 7.1.1). Cucrema K, avwxeres ornocurensio K ¢ nocros-
sofi cxopocrsio v. IIyers MaTepRATLRAR TouKa (Ten0) ABuKETC B cicteye K co cxo-
pocsio v, Toraa s cuctene K, (cornacko npeoSpasosammse Tamuses, rie pess snis-
[ ——— —— KoopKaT: Tena weIOr CaeAYIO: By

o=t 5 1=t .1

Puc. 7.1.1. Jlswconse snepmiansiol cucresis K, oTocuzensio nenoguol
‘uepruaL O ceTensi K
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Conancuo npeoSpasosaman Tanuren cser, Avwsyiion s ciorex K 0o cxopooruso
, = ¢, B cucrene K, (5 3aBHCHMOCTI OT ce HANPABACHIA ABMKEHAA 10 ocit OX) GyaeT
rokere cxopotTs 0 = ¢ 4 0 umm 0 = ¢ - 0. Tla 370r0 sHewae COR LI B4AOR:
coranco npeoSpasonaua TATILICR CBOT 60 CKOPOCTAI & ABMETES T0tbo B ool
xmopmncingh Saseeste; o 2 APy cncTesa’ Aamveron s Ay swopocTEaa B0
.k o e oo e .
caenosmmni. B xonte XIX 1 nauare XX nexa yuonste soxas nym pewenns ororo
rayGouaiiniero npoTHBOpedms.

cucrenax, A. Dol TpeLIONILA CNeAYI0 e, OTGPOCKBIIYI0 AGCOIOTHYI0 Hews-
CineoxoR Guai. DTa BASK ROTIIA B HCTOPAES PROMTS GuPNE oA HesmaHeN
nocmigasm meopus omuacumessnacm Slnameling,

2. Mocmynam meopuu omuocumensnoem. Jixs ouucuenus orpusa-
senuigx pooyabTATOn ombiTa MafiKeascona § ADYIIR OHMTOR, KoTODIC AT

it Guwan oGmapyars ApuwCHHE Bewan OTHOCH-
sszano {8 fmpa fanonmxbterpansmanne ramozs
G e e e von maerasmex Sk ageea; oy
= yneron G6aspymsts wpemymgormenmym Gadeany on
AKO6H MMeeTcs).

Tlo-nnoy noaxoas x orolt npoSaests, Simmrets yr-
scpmann e ey macSperars prammS rimorott Ans
SOt s ot naea sy Deaystemsica dcas miron
et e e ]
AxnGopr Dimirelt o, SaKouoN HPHPOAK ABLAETCR ToANOE puBOTpABIS
(BT0T950), M commito CeL e s oueron orciera 5 oromom e
S s et e
ot b 1y T00PMo cocrosien PABHONCHORD HEAMOMHCOR0 ABOHS.
i cayal WOUCDUIMIMY  [Tpumen oTmocuTeasmocTn — ransus
oncrow onoters, ORMWTOIN  opun Ditnumelua. Ero Moo copyauposams Tak:
b e R S W L g
Loyt Coboh CORpIINIO  unepyuaRHLE cemENaX OMCUEMA.
oy 910 0O3HAUAET, YTO BO BCEX HHEPUMATBHEIX CHCTEMAX
el D SRR ol wdones e SamnHORTD GOy, Tesan
crunax csera - doronax. Ero  06pasoM, NPHHNEI OTHOCHTEIBHOCTH KIaccHueckoit
paota 0 eopin GpOVION.  wexaunkn oBoBaCTes Ha BEC NOHECES B HPHDOAC,
CKOFO ABIGNOHHA HPHBENS 4 now upcre 1t ma 97EKTPOMATHHTILE.
2Tl O T espucnmocurenawosm s B s O
ESoFan et st na mpmmuin ornoumssaamoura: Muoseros g wrop

Cevaar: wopocm’ cotmia & eaTyy e oBunazota Bas scex

nocryxar
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unepyuansuwx cucmen omeuema. Oua He 3aGUCUM N OM CKOPOCMU UCMONNUKA,
Hu om cxopocmu npuesnuKa caemogozo cuznana.

Cxopocs caera sammwaer, Taxi 06paon, ocoboe noxosiemme. Boiee Toro, Kax
BLITEKACT 3 IOCTYAATOB TEOPHN OTHOCHTEILHOCTH, CKOPOCTS CEETA B BAKYYMe aB-
JISIOTCA MAKCHMATLHO BOIMORHO CKOPOCTEIO MEPEAATH BIQIMOACHCTRIT B TPHPOZE.

7115 Toro wT0Bk pemmTLCS CHOPMY.THPORATE TIOCTYIATS TEOPILI OTHOCHTETHOCTIL,
Hy>KHA G578 GO.TLILAS HaY SHAS CMEIOCTS, TAK KAK OH IPOTHBOPENILTH K1ACCHHECKI
PEACTARTCHILAN O NPOCTPANCTE i BPEMENIL.

B camon ferte, AONYCTUM, WTO B MOMEHT BPEMENH, KOTAQ HAMAXA KOOPAMHAT
uepunatBuLIX cneren orevera K u K, ABIKYIUIXCA ADYF OTHOCHTOILHO APYFa
€O CKOPOCTBIO §, COBIAZAIOT, B HANATE KOOPAHNAT IPOHCXOAHT KPATKOBPENEHHAN
Benmia caera. Ba BeMS I CHCTEM CMECTATCR ADYT OTHOCHTIRHO ADYTa Ha pac-
crosmie vt. Ciienosatens o, ¢ nosHIMH Knaccuseckoi Teopi Tofirenca oxnosse
‘pponTit cnera, mexoxAmHe 13 Towex O O,, MMEA 6h KPHBHAIY ¢ PAATIREII
PamIyCaMI; TOTAa KK, COIACHO TEOpHK OTHOCHTeABHOCTH DiinmTeiiia, ONM HMEIOT
OAHAKOBYIO ChepiUECKyI0 BOTHOBYIO nOBEpXHOCTS ¢ pauycom R = ct (puc. 7.1.1).

Boammkiee TPOTHBOpENIe He HCXOAUT H3 CAMOJ TCOPUH OTHOCHTGLHOCTI,
4 BOSHEKAET BCICACTBHE KIACCHUECKOTO MPEACTABICHIS 05 A0COTOTHOf HewsMex-
HocTi npocTpancTsa u Bpeseii. B ACHCTRNTCALHOCTH PAIMEDH N IPOCTPANCTRA, It
BPEMeIH IDETEPIERAIOT CYINECTRCHNLIE HIMEHOHHS P BOTIIIX CKOPOCTAX, GAMIKIX
& CKOpOCTH cBeTa. CIeA0BATEILRO, BCE KAGCCHUECKIE GAKOML NPHFOANM THIL K15
OBBACHeNIS NPONECCOB, MPOTEKAOUUIX ¢ MO CKOPOCTHIO; 4 ATE OBACHeHIS
HPONCXOIIX HPOLECCOB NPH CKOPOCTX, GAMSKIX K CKOPOCTIE CBTA, IPORBIIOT
NPOTHEODEUHE i CTANOBATCA HENPHTOAHENIL.

Q@ ]

L. Uro obbsicuser Teopus oTHOCHTeTLHOCTI?
‘VhEOTON AN NPIHLNT OTHOCHTEALIOCTE TOTLKO X1 MEXANMTECKILX TPONECCO LIt
BLTOMNACTCH 1 AR APYTIX ABTCHRI?
@ 3. OMHAKOBH 7N BO BCX HEPUHATLHLIX CHCTEMAX OTCHETa D7ICKTPOMATHNTHLE HIPO-
occis? Kakoua CKOPOCTS UCHIDOCTPANICNIIS 1CKTPOMAFHITILX BOMH B BAKYYME?
4. B e saKnoumeTes NPOTHROPEHe NPUAIIA OTHOCHTCTLHOCTH TAIILIOR ¢ S1CKTPO-

iy s
e e vy e

O e

Henomxunil wabmionatens 1 (puc. 7.12) YBUICL, 410 OANOBDEMOHNO JAKTIHCE
ouapi. BLuui i 7 4B COOMITI 0ANOBpEMEHILINI 415t HAGmORuTecH 2 1 37






OEBPS/image/22.jpg
Puc.7.0.2
PeayabraTss anauoa 0QOPUITE IHCLMOHNO B BHAC Pedopara.

1. HecoeTonTe 1uiiocTs MPEACTABICHIIT 05 AGCOTIOTHOCTI IPOCTPANCTEA It BPCME-
. Jlo masana XX nexa nincro ne connesancs, o npesst abeonioruo. J[oa cobumi
OROBpeMENNIe AT iTCRCH BeMT, CUETANHCE ORMOBPOMCHHEIMH ATS AHTCTCH
050 ocmeckofi mupmzans, COIAAMIME TEOPHI OTHOCHTETHHOCTH MOKAIIO,
wmo om0 e Tax. llpeacTapaeume o6 A6COTIOTHON BpeNENH, KOTOPOC TCHET Pa3 I KA.
BCCTAA IAAQNELIN TCNMIIOM, COBCPUICHNO HESABNCHNMO OT MATCPHH M €o ADHAEHIS,
OxagmaCTCR HOMPABIILAL.

Mpuunoii necocmonmexsiocmu xnaccuteckux npedemasnenuil o npocmpan-
cmae u apemenu nenRemcs HenpasunbHOC Npedemasaene, ymaepHIaIoUee 03
MoMHOCmY MenOGeNHO nepedatu saauxodeicmeus u cuznara ua oduoi mouKy
npocmpancmaa a dpy2yro. Cyusecmaosanue npedensioti xonewnoil copocmu nepe-
9awu a3au nodeiicmaus awanaaem neob o NOCMY 2AYGOKOZO UIMEHENIR OBLNHbLX
npedcmaaenuil 0 npocmpanCmae w apeMeNL, OCKOGANILLE 1a NoGCeINCaHON onmme.

Ecau A0myCTHTS MIOBCHNOE PACIPOCTPANCIHC CHFHAIOB, T0 YTHCPACHHE, HT0
coburTis b ABY MpocTPANCTBENIO pasAeTCNNL TouKAX A 1 B NPORIOULTE OROBPE-
sento, Gyaer mvers, abcomoTui eMic:. Moo nosecraTs @ o A 1 B wacs,
 crrian oTapanzen 1o A, HANPINCD, B 0 % 45 NI, I 0K B OTOT e MOMEHT BPEMCHI
1o wacan B npumex n rouxy B, To, SMANHT, UACH NOKAIHBAIOT OAMHAKOROS BPENS,
.. wAYT cumxpomno. Eca e TAKOTo CODIAZOHIS HET, TO HACH MOHO CHIXPONI.
SHPODATD, MOABEAS BUEPER TE HACH, KOTOPHIE NOKAIHBAIOT MOHbIICE BPENE B MONCHT
Jr——

Tomio pacronaras  Tousax A u B CHIXpONU3NPORANNAIAIL HACAML, MOFILO CYANTE
0 o, mpoaoILIH At ABA KaKirk. TGO COBLITI B OTIX TOYKAX OANOBPENCHIO LI HeT.
Ho KAl MOAHO CHIXPONHONPORATS HACH, HAXOAAIHECS Ha HEKOTOPOM PACCTORHHI
APYT OT APYTa, €0 CKOPOCTD PACTIPOCTPANCHILS CHFRATOB He GeCKoNCTHO BeTMKa?
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Jlns cumxpommsann wacon ececThemmO MPHOETHYTH K CBETOBMM WM BooOme
X SACKTPOMATHHTHIM CHTNATAM, TAK KAK CKOPOCTH DICKTPOMATHNTHAX BOIN
B BaKyYME ABARCTCS CTPOTO OMpERETENNO, MOCTONMNO BeMIRO.

PacemoTpun noApOGIee NPOCTOfi METOA CHNXpOHIAIE WACOB, He TPEOYIOWIi
maxx srneaemi, K IPHMGPY, KOCMONADT XodeT yaHAT, ONHAKOBO A WAYT
sacu A n B, yeTanonremmmie ma NPOTHBONOIOAHEX KONAX KOCMIICCKOTO KOG
(puc. 7.2.1). JLns 970X0 ¢ MOMOMBIO HCTOUMIKA, HEMONBMAHOTO OTHOCHTETLO KOPAGTE
H PACTIOTOAERTOTO B €T CepeANe, KOCMORABT NPONIBORNT BBy cneta, CheT OAHO-
Bpexenno AocTuracT  Tex, 1w APYTX wacos. Eern nOKasAmms wacon B aToT MoMEHT
oammaKoNM, T wACH MAYT CHIXpORTO.

Puc. 7.2.1. acut ua xocwiieckon kopabie

Ho max 6yzer s, oTmoCHTETb O CreTeNs orerera K, casaamiofi ¢ xopadies.
B cucreme e orcucra K, OTHOCHTERDHO KOTOPoit ABIDRCTCS KOPAGS, MOTOWEmHE
smoe. Uacst na moCy KOPABI YALIAIOTCS OF TOFO MeCTA, TAC IPOMIOILTA BCTMIIKA
cnera ucrosmma (zoua ¢ Koopaumarofi OC), i, WXOGM KoCTHFIYTS GacoD A, coer
AOTKeH TPCOROTCTE PACCTOAMIE, KOTOPOS GOXBNIC MOTOBHIM AT KOPAbas
(puc. 7.2.2, 3, 6). B o bpess xax wncwt B ma xopwe mpHGTIRAIOTES K MecTY BOmMIL-
X1, W HYTS, CBOTOBORO CHIHATA MembIE HoRODMRM AT Kopadas. (Ha puc. 7.2.2, &
Koopmumatst X 1 X, COBMAAIOT B NOMENT BCHMIIKIE; Na puc. 7.2.2, 6 TOKa3amo mo-
rowemne cncren otcuera, xoraa cver Aoctaract wacon B.) Tloorowy mabmoxarens
5 citcrese K BpIAeT i NPARMALHOMY BAOZY, 0 CHI AT AOCTUFAION If TCX, 1 APYTHX
wacon neomuospexento.

Jlsa mobux cobumis b Tocax A n B, ognospexemisie 5 crcrene K., e ognonpe-
st b cucreste K. Ho b ciry npumusna ormocurrensmocrs cuerens K 1 K, conepmen-
w0 panmonpanisi. Hit oxuofi 13 9THX CHETEN HELaR 0TAGTS HpeAnouTee. TlosTony
b DL RACHEL IPHIITIL € JAKTIOSCHIIO, "T0 0JHOGPENCKROCTD RPOCTpaKETGENIO
Ppasdenennvix cobwmui omuocumenna. Hpuiunoic omuocumessrocmu a61semes,
Kak bl GUOUN, KOMEUHOCMb CKOPOCMU PacNpOCTPANENUR CUZNAROG.

TINEHIO B OTHOCHTEALHOCTH OANOBPEMENIOCTII KPOETCS: PEMICHNE NAPATOKCA CO
cepueckmsn coeTosu curmazaNi, o K0Topow mxa pews b § 7.1. Cper omuo-
BpeMnIO AOCTHTAET TONCI CPEPIECKOf TOBCPXNOCT © HOWTPON B TOUKe O TOTBIO
© ToUKI apemNA HA6TIORATEN, NAXOAAIMErOCH B NOKOR OTHOCHTETLHO cHCTEN K.
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nponeTeTs KoCMINeCKI KOPABIE, UTOBH KOCMONART, HAXOAMINMFCH HA ero
GOpTy, YBILZen DTOT KPATEp HEBOOPYHEHNBIM T7AS0M, PASPEMAIONIAN CI0COs-
HoeT koToporo pasna 27 (Omeem: 9,5+ 10° i)

11.4.3. O6meKTH KAKOrO PAIMEPA MOKET PAITITHTE HA TOBEPXHOCTH BEMII KOC3O-
napT ¢ BricoTs 220 KM, CCIN OCTPOTA ero apenist panna 27 (Omaem: 128 1.)

11.4.4. Kaxos ammeitnsiii auanerp xonsua Carypua, eca ¢ paccrosmms 1,3 - 10° o
010 BuAHO oK yrion 4077 (Omsem: 2,5 - 10° x.)

11.4.5. C KAKOTO PACCTOSNILA HEROOPYIKPHILIN TAI0M MOAHO PASTIINTS Kick Be-
nepu, ecan ee guanerp cocrasnser 12 000 ku? Paspemaiouas cnocoduocTs,
raaga pasna 2. (Omaem: 20,6 - 10° x.)

11.4.6. OBmEKTH KAKOrO PAIMEPA MOKET PAITIHTE HA TOBEPXHOCTI BeMII KOC3HO-
napT ¢ macorss 180 K, ecunt ocTpoTa apenns pansa 27 (Omaem: 104,7 1)
Ypoaens B

11.4.7. Mepicypuit 1 JIyia BPAINAIOTC B HANPABICNIH CROETo OPGHTATLHOTO ABIE-
nus, nepasii o nepnozoy ® 58,654, a aopas ¢ mepuozom ® 27,32+, Ilepioa
obpamenis Mepicypus soxpyr Comumta pasert 88+, a Jlyna 06pamaeTcs sopyr
nero puecte ¢ Beireii. Uemy pasia NPOAOIKUTETLHOCTS CONNENHEX CYTOK
na Mepiypus o ua lyne? (Omaem: 1764 20,53+)

11.4.8. Haitgute reorpadreciyio mupory Toues sewnoil mosepxuocts, mumeiinas
CKOPOCTE BPAIERIIA KOTOPLIX B ABA, UETHIPE it BOCEM, PA3 MeHBIIE MuIEiiHof
exopocrn oaatopa. (Omaem: 60° 75,5% 82,8°.)

11.4.9. Ha xaxux npmsepso paccrosmitsix o6pamaiores Boxpyr Mapea ero cnyrmic
DoGoc u Jleitoc, KOTOpHE 10 HAGTIOREHSM ¢ BeMTH HPH CPEAHEN HPOTHEO-
Crommumn naneTs yAaLOTCS OT Hee cooTseTcTsenno Ha 24,7" 1 61,872 Bos-
mas noxyocs opours: Mapea pasia 1,524 a. e. (Omaem: 9400 xs; 23500 )

1. Fanaxmura - 5T0 TPARNTALNONHNO CRASANNAS CHCTEMS, COCTOSINAS i3 COTEH
MILTHAPAOR GBC3X I MEKAREIXHOH CPEXHL.

B mameii Tasaxrie Goaee 200 wapa aseax. Ipoexmus mameit Taxax-
Tun ma meGecnyio chepy maswsaercs Miewnuii Tyrs. Pesxoil rpammms:
 TamaicTIni HeT, TIO9TOMY €e pasMEpb OleHHBAIOTCS HpIMEpHo 1 cocTasisuior 100 000 coe-
Tosux ser 5 umauerpe u 12 000 cherossix xer b romnme. Taraxruia uneer B
CHMOCHYTOR0 9711MHCA €O CHMPATLHAINII BETBSM, B IOCKOCTH KOTOPOXO PacHoTara-
IoTest cante sipiie 1 MaccHBILIe aRe3At (puc. 11.5.1). Commeuuas cucTeNa HAXOAITCS
1 paceTosman 0x0:10 26 000 cuetopbix et or uenTpa Manawtisi. Tnockocrn Tanaxis-
s 1 Comnennoii cuerenst e copnaaior. TATAKTIKA BPAIAETCS, 1O 1 PABHONEPHO
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neobxoduno pewums mpu croxeneimue npobrems. Tepas ua mix casana o Ha-
IPEBON IIASML O ECATKOB MIILINONOB TpaAycos. BIopas - ¢ yAepaamien chepx-
BACOKOTEMTEPATYPHO TLIGYMA! BAAH OT XOTOAHOH HosepxocTH. TPeTsR NPOBIENMA
CBAISANA © AOBEACHHEM IIOTHOCTH WACTHI B IIAME A0 ONTHMATHHOTO YPOBHS, HO-
SBOASIOMETo MOJIEPAUBATE IKIOTEPMHNCCKYIO TePMOACPHYIO PeaKmino. ¥uensie
B TeNeHIE MHOFIX 10T PASOTRIOT HAX TEOPETUNCCKIIM I HPAKTINCCKII POIICRIICM ITHX
npoBiresr. TIPOBIEAEE 0JATLTICH HACTOTKO CAOAHAINL, WT0 15 HX POIICHI TPeGYeTes
Koucommans yenauit Beero auposoro coobmecrsa. Huemno nosrony 5 1956 roxy
. B. Kypuatos 50 spesst puouta 5 AN IOANS BONPOC O HEOOXORHMOCTI i~
POKOTO MeYHAPOAHOTO COTPYANUNECTSA B OGIACTH (PHIMIH BLCOKOTEMIEPATYpHOI
ILIASMEL I YIPABIAENOTO TEPMOSEPHOTO CHITEA.

M2 yKaaaumux Tpex MPOGTEM OCTANOBEMCS ML HA BTOPoil mpoGiese, Kacaio-
IEiCs VACPAAIIS BHCOKOTENIepATYHOI MIASND B H30OTHPOBANIOM COCTOSHIN OT
wakx-1160 X010AMAx crew. TIPUMEPOM IIASMbI © TEMIEPATYPOii 0 ACCHTH THCS
IPAAYCOR CAYAKAT JaeKmpUUECKas OY2a 1 NONUA. A B TEPMOAIEPHOH LARIME TEMTE-
PATYPA COCTABISET HECKOBIO ACCATICOB MILLINOHOB rpagycos. TaKas 11asya cocTouT
13 TOAOKITETLNO GAPSKCHHLIX SACP JIEFKHX DICMENTOR 11 OTPHHATEILIO IAPSKCHIELX
oeKTpOHOR. [L1A YACPKANIL 3APAKCHNALY TACTHI, FLIA3ME BALIH OT X0TOAHOT CTEHLL
HCHOTBIYIOTCS 7ERMPUNECKIE U MAZHUMNBLE NOLR.

B oCKTPINECKOM HO7Ie PAIHOUMEINHO 3aPAKCRHAE TACTHIE BAOTS CIIOBLIX i
it CORPIIAIOT YIIOPAOYCHIEIE TPOTHRONOOKHO HATPARTCHNLIE ABUAKCHI 2 CHET
paborst axexTpirieckoro nons. IIpi 9ToM OIHOBPEMEHNO BOGHUKAIOT DACKTPHUICCKIK
O (r.e. HANPABICNHOR ABMKCHIIe IAPSKEHHEL HACTI), & BOKPYT TOKA ~ MATHATIOE
none. Maruiiioe oz & cROI0 04EPEAL ACHCTRYET HA IAPTACHHALE UACTHIN ¢ CIION
Jlopenua. Kax ussecrso, cua Jlopenua e cosepuiaer paGoTy Haj MACTHUAMH, HO
CHI0COGETBYET COBEPIIENII0 1S KPYFOBOTO ABIVKEII BOKPYT CHIOBLIX Auminit HOAs.
Tasiw 06pason:, cia Jlopemna Kax Gt «IPHBASHIBACT » KAKAYIO JaPSIKEHIYI0 HACTHILY
X cT0RMIN THHAAN oneKTPIIECKoro moAs. K Toy e cita JIOpEHIA BoRTAA HANPAR-
Jewa K HEHTPY KPYTOBOTO ABMAeHIS SApIKemLIX uacTiL. CIe0BATeLHO, ITA CiLTa
He TOTLKO «NPHBSSMBAETS HACTHIS, HO M SACTABIAET HX HPICKHMATECH BCE TeCHee
I TecHee K CHLIORAIM JMEHAM dIeKTpIccxoro nons. TAKiM 0BPAIM POUCKORHT
OTPAIB rOpstEii MR OT XOAOXHON CTEHA BHEMIIEH CPEALL. DTOT CHOCOD YACPKAII
BAICOKOTEMIEPATYPHOI [1AQMA NPUMENSIOT B CORPEMEHHELX TOKAMAKAX.

Tlon pyxosozcrson JI. A. Apummuosiua xoamextus yuemsx Hucrutyra atow-
nofi oneprin (HAD) mx. M. B. KypuaTosa ocymecTsiLn pax mecieAonaunii, peayis-
Tatow xoTopux crax myck xetos 1975 r. » MAD xpynmefimeil n aupe mepmo-
adepuoii yemanoaxu «Toxanax-10».

B 2017 200y omevecmaennan yemanoaxa moxanax Guaa sanyuena u ¢ Kazax-
emane » Hannonanson szepuox newrpe s ropoge Kypuatose.

Opmaxo BumeyKasauHHe POGIEMB O CHX NOP He HAULTH CBOETO OKOHWA-
reastioro pemenus. KorAa pemenis GYAVT HAfiieHs:, ynpapasiesifi Tepyoszep-
L CHITE3 OTKPOST UETORCUCCTRY AOCTYN K HOHCUCPHAGMON ¢IIAA0ROHs HACP-
Hofi ameprim, saimiouenioli B jersux onemenrax. Haubonee aaMamuusofi » 9ToM
CMMCIe ARASCTCS BOUNOHOCTS MIRICUCHHS OHEPIMN M3 AGHTEpIS, cofepame-
rocs B oGbrumoii sose. B camow gere, xomwuectso geiitepus 5 Muposow oxeane
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Ha puc. 8.8.7 noxasan rpadux sapucmocTn KHeTIIECKO oneprun E joro-
aerTpoROR T WaCTOTH TorOmenHoro cheta. 1) Katoii Touke na rpagke
coorsercTnyer rpamwmas wacrora poroddipexta? 2) Kax mo rpaguiy ompe-
aers, padory purxona A 1 nocrosmnyto Ilxamca h? Obocnyiire orser.

(Omsem: 1) Towxa [T; 2) paGora Bxona pasiia HpoRSCACHIIO NOCTORNTO
TLnanxa, yamosentoit Ha amasemme 4actoTst  owKe [, @ AT Toro, oG
ompeaexinTs, nocromuyio [namka, myxito bosTs M0BYI0 ToTKY Ha rpaguKe.
Abcuucea oroit Touxn cooTpeTcTYeT NacroTe, opaHNaTa — oneprun. Pasgenns
orepririo, moayst nocrosmiyio ILianxa). JIOKAAHTE IPABILTLNOCTS OTRETOR.

E
o

A 7
c

Puc. 887

Merann ocpemactes omoXpoMaTHSCCHIN MATySemTeN ¢ ATHOR Dot 40 m.
Onpeaemre wpacwym rpammmty borosdierta A1 MeTANTA, CCTH HATpIRCHTE,
npn KoTopow mpexpaTuTes boToToR, pasmo 28,9 B. (Omaem: 571 me.)
Pemrrenonccas pyGa paboract nox nanpaenmes 50 1B, Kaxona namvems-
mas rmma Borm nenycKaenoro 1o manyuemus? (Omeem: 2,510 u.)
Ha KATOR (JOTOAMEMENTA MAZACT MOROXpOMATIECKI CBOTOBO MOTOK € IHEp-
Tueii oToron, mpensmaomeii padoTy BHXORA ACKTPOIOD B TPH paga, [lmi-
na ommmt cneta coctanaster 141 mr. DACKTPOMSL, BHLTETCDMIHC 13 KATORA,
nonazar » TopwoITmee onexTpmueckoe mone. Haiianme axeprmBaImyI0
pasmocts, notenmuazon. (Omeem: 17,6 B.)

Vposens C

@oromsi ¢ oneprneii 3 3B BHPHBAIOT (POTOVIEKTPONS I METALTA, ATS KOTOPOTO.
padora nuxoma cocranaser 2,48 B. OnpeaeTe MaxcHMATBHE HMTYLC,
nepexaBaCH i NOBEPXIOCTH ITOTO METANIA IPH BHTETE DTEKTPONA.
(Omeem: 3,89 - 10+ xr - w/c.)

Katox (oroanementa ocnemactcs cnerox ¢ Amamofi noxmst 0,5 M 1 Mom-
noctuio 1 Br. Bemmimna et Toxa machimenis Gotoonementa pasma 4 wA.
Kaxoe K01I14ECTB0 (POTONOB MPHXOTTCS! KA OZUH OEKTPON, BEGHBACN L 13
xaroga? (Omeem: 100.)

@oroxato, noxpuTsi Kazbmmen (4,,, = 4,42 - 10 i), ocsemaeres ce-
TOM, ¥ KOTOPOTO ATMHA BONHE cocTaniser 300 my. BteTenmue na KaTOza
971eKTPOIL IOMAAIOT B OAHOPOAOE MATHITHOE O HEAYKIiei 8,3 - 10 T
epUeNKYIAPHO AN HIYKIIA ITOT0 nos. ey PABeH MaKcHMATE-
B PAAIYC OKPYAHOCTIL, 110 KOTOPOFi ARIAYTCS OCKTPONL? OTAET REIPAGHTE.
B . (Omaem: 4,77 )
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Puc. 11.5.1. Haa Taraxruca

P HPHG KL K HEHTPY YIA0BA% CKOPOCTS BpamenItt pacter. Comnewnas cueTena
conepraer 0Bopor Rokpyr nentpa TATAKTHIN NPUMEPHO 38 180220 M1 JEMHBIX 6T ~
CTOABKO AANTCR ORMH rATAKTHIECKH TOK.

2. C HoMOmI0 CHEKTPANLEOTO ANAMNIA 60 OBHAPYAEHO, UTO TPOCTPAHCTEO
MeiCy 3BeGAAM IATOHEHO TAION C OUSHE MATOH, HO BOTHE OIPEACTCNHOH ILIOTHO-
crbio. Xumseckuil cocTan AOBOALHO GINIOK K XuMIeCKoMY cocrany ssesp. Ipeod-
IO ATOUIAI DACMENTAN ABIAIOTCR BOROPOA N TEMILIT ~ OCTATLHLIE DICMCRTL MO0
pacewarpuars, xax npuseck. MeKSECIAHAT NLLTH NOTIOWACT CEET S5EI, COCTONT
G MHKPOCKOMIYCCKIIX HACTHIL BIICCTE, HMEIOIer0 O XIMMtecKii cocTan.
B nnockoers TaA@iTiH, TIOMIMO NOBMUICNHOI KOHIEHTPAILI 3863, HABAIOARCTC
HOBLIeN AN KONUEHTPAIS LK H rasa B Bije myMannocmed. Bemectso Tysai-
Hocreii upeasuuaiio paspeiero. OAHAKO BCJEACTBHE PHFANTCKUX PASMEPOB TyMall-
HoCTeii 1A (YOTOTpAGHSIX O BIFAT BECHNA ILIOTHAMI OGTAKANS.

Chesenite TyMauHOCTEl: NMPONCXONT B TOM CAYUAC, CCII ORI OTPAKAIOT i NEPOH-
Aysaior coer Gasicinx spesA. TATAKTINECKHE 06 1aKa GHBAIOT He TOTKO OTPAN AT
CBET, HO i HORIOMAIOIHMIL €70, COCTONIAMI H3 MOTEKYIAPHOTO rasa i NI,

Mensnesauas cpesa sa npeAenanu TymamnocTeii eme Gotee paspexena (5 ecsT
THCAN Pas), HeN CPefa cAMIX TYMAHHOCTefi, Tew He MeHee OHA COTCPIHT ATOME,
nOGTOMY HOTYWIA HASANIE MeN36e3INO20 2050

Bost Me/AREAANAS CPEAR NPOUNGHIBACTOS MATHNTHEIMI NOAMI, DCKTPOMATHIT-
o anyuenuen:. Macea MesKsBesaHOro eiiecTsa otenuBacrcs 5 2% OT obmeii Maces:
Taxaxic.

3. C momomuI0 mabmoAemit 61710 OGHAPYENO, UTO TAKIEX CHOTM, Kal mama
Taxaxinka, 5o Beesentioii orpowioe MHoKeCTs0.

TaTAKTIGH KIACCHPUIUPYIOTEA TIO CACAYIONUIN OCHOBNLIN BIAAN: ALIURMUNCCKUE,

cnupaasbie, nenpasubnbie.

Dnaunmunecrue 2anaxmuru (E). K sxmnmiiecsin otHociTes oxono 25% mayien-
s ranari. Mx awaverpu ot 5 o 50 wms. Macos ~ 10°-10" macess Comma.
B 1enpe HAXOATCS APKOE NATHO, APKOCTS KOTOPOTO YMHLIIALTCA MPH YALICHIH OT
nentpa (puc. 11.5.2). Hincao ssess niabio yousaeT ot wewrpa i ipao. Taiue raraTkis
OGSO COACPIAT KEATHE I KPACHbE SBEM, B HISX HPAKTHNCCKH HET NHUTH It 1asa.
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coctanaser mpimepro 4 + 101 7, uemy cooTRCTCTRYET dHepreTiveckuii samac
10" MBr - rox. JIpyriass COBaMIt, OTH PECYPCH HABESHO NOTYT OGECHeWHTS Hesose-
“tecTo HeOGXORHMOf anepriei.

@reomoes

1. Touewy mpi peasimmin cuiesa ferkirs SAep W P PeAKINN KeNeWHS TAMETHX
anowmsix sgep muzeserTes orpowmAs onepra? B NpoTHBHOM CIYHae KaKHe MOTYT
Gams pearnn?

2. Kakiie peariuii HaSHBAIOTCE TePNOATEPIANK peaxiuii? Kakite YCIOBILS He00X0-
st A1 mpovexas Tepsosaepoit peakwnn? Ipinexze TpwNeps: 1 HamHIITC
opay HOKOTOpAIX JK30TEPMITECKI H IMAOTCPMITIECKIX PeaKIit ¢ yuACTIIEM
erkux azep.

@ 3. Kax nporeiaior Tepontepise peaxiun ua aseszax i Comie?

4. Kax XAPaKTepuayiores ABKCMIS QaDCHHBIX MACTHI B QACKTPHECKOM 1t Mar-
HTHON OAX? KAKOBH NPOGEMS i HEPCIEKTIBE HCTOTHIORANI TEPNOAACPHON
aneprin?

oEEEETETTEe s

Tloarorossre npeseutaryuio ua Texy ¢ Xonousi sxepusiit cunrreas.

TPHMEP PENIEHHS 3ATAYUH

Bazawa. OnpesenTe, CKOTLKO JHEPTIN «PHPAGATIBACTS KpACHI TUTANT, B HEX-
PAX KOTOPOXO E/CCEKYHATO B PeayBTATe TEPMOSACPRO PEARINI CIMBAIOTCS B CH-
meae 10 szep maorona Gepuamus.8, remnsi-4, odpasyst yracpoa. Tlpn orow 12,5% or
meprI camHIA WACT Ha MOAKEpAAMIE MEPROfi CTYMENH CaMofi peaKmu.

Hano: Pemenue:
N = 10" Uit HAXOAACHIT JHEPFETHYECKOTo BLXOKA TePMOAACPHON
tBe "

peastun mammuzes ypasneme axepuofi peaxw:
iHe $Be+ {He - 'C.

W, = 12,5% AW

Omepreriueckiii BUXOA - paswiua cyMMapHOi omeprau
HOKo# HANATLRLIX aTOMOR I KomeusLIX: AW ~ W,

W = met;
W, = (m,, + m,)e* = 11190,06 MoB.
Orerm, uro 1 a. e. . = 1,6605402 - 10 xr, 1 MaB = 1,6 - 10" [,

W, -7

W, = me = 11182,24 (MoB). AW = W, - W, = 7,82 (MsB).
Tlpusene 12,5% oTofi omeprim mieT ma MoARepAMME MePRO CTymem XammOi
pearmu, Torza 100 - 12,5 = 87,5% . lonysactes, uto onepreTmccicaii Bhxox panen
W = 0,875AW - 6,8425 (MaB).
W, =W:N=68425- 1,6 107 - 10" = 1,09 - 10* (ix).
Ornem W, = 1,09 10" ().
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11 @oTootexTpONL, BLGHTIE ¢ NORCPHOCTI! IIOCKOO KATOXA CHOTOM ¢ ATHHOI
soamss 2,5 10° 1, HONARAIOT B OXOPOANOE MATHWTIOE TOAC © HIAYKIICH:
3+ 10" Ta, awmmn xotoporo napanzexsus mosepxmocTs Katona. Maxca-
MaTLLi PATIYC HOYOKPY:IHOCTH, O KOTOPOii ABIAYTCS DMCKTPONL, Bhi-
reTenmme 0 HopanH % xaTORY, pasen 2 c. HafiziTe ATy Bons, C0OT-
sererayromyio xpacuoii rpame dorosderra. (Omoem: 688 wi.)

1. Cymectnosamue aannenua cuera npecxasuann eme Horams Kenaep mo
somBzennI0 XBocTOR Koxer pGaman Conma it MaKCBELL HA OCHOBE 91CKTPONATHITHOI
TeOpILI CBCTa, IPEAOAARA, UTO HOX ACHCTEIEN IEPENCHIOTO HICKTPHNECKOTO TOT
oneRTpONATIITHOI RO SACKTPONS B Terax comepmaoT KoaeGama. Tpi atos
ofpasyerea DeKTPHNECKILiE TOK, HANPABTCHLIIL BOTL NANPAKCHIOCTI SACKTPITIC-
cxoro non. Ha ynopagoueniio Asukymees anextponss eiicrayer citxa Jlopenia co
CT0pO TOpEMEIIOTO MATHRTHOTO nOAA, HATPARTCHHAL
5 CTopomy paCHpOCTRANEHILL BACKTPOMATENTHON BOARSL.
1o u cors cuta cnerosoro Aanaema. COrIACHD KBANTO-
Boif TCOpI, AGBICHIE CBOTA N NOBEPXIOCTS 06YCAORICHO
e, 470 KA AL (GOTOI IPH COYAPEHILE ¢ HOBEPXIOCTLID
nepegaer eii crofi mmyhe.

Peaymrarss oxcnepusenron T1. H. leSexena u Goree
03X HCCTEAOBATECH HOAHOCTLIO COTTACORHBATICH © -
o caeTooro gabenns, paceTannofi Maxcoenzon,
‘a0 amoCH ente oA HOATREpKACHIEN DaeKTpoary.  Tlerp Huozacnes JloGexen
woit Teopms cuera. Havepenmoe Aanace conmewioro caera,  (1866-1912) — pyceict pu-
a1t paccanTamoe MaKcBe;LION, 0Ka3aT0C Otens Masiy  I4K-OKCICPUNEHTATOP, ey
® ,3 - 10°° H/w%). BIM [OATBEpAMBIIMA HA

onuie wuanox Marcnesna
e e s e, ST R v
1o RelicTONC TeM e METIee MOET OKAIATLCS CYMECTICTNN, oz, Costatens mepsoil
B HeApax 95¢a% TPH TMIEPATYPE B HECKOTLKO ACCATKOR b Poccit nayumoll duairic-
MILLTHONOR KELBHHOR AQRICHIe DICKTPOMATHNTHORO Hay-  CKOIl WKOIL, OpILAPA
WeRIR, AOCTHTAS TOMAAWMX auauemmit, mporumocrows HPodeccop Mockonckoro
He Mence rpoagofl cnie TAroTemms ameoiuofi Maccw; YIUePcuTera (1900-1911).
Graroxaps 9TOMY SBESAM, M HCMTHBAR KoLTamca,

CymecTRyIOT MILIMADAN der. CHIM CRETOROFO AABICHIS HAPSAY € TPABHTAION-

HLIMH CHIAM HFPAIOT SHASTEILEYIO POTb 5O BHYTPHOBEIUMLX HpOLeccax. Coero-
BB faBIeHHEN OOBACHACTCH HONBIEHHE XBOCTOD KOMET HpH OpHOIMAeHmHI
& Coatumy.

2. Jlanieiie CRETA BIICPRLIE DKCHICPIMEHTATLHO 65110 OGHAPYIEHO PYCCKIN YiICHAN
IL H. Jleexenn » 1901 rozy. B CROUX ONLTAX O YCTANORILI, UTO XARIENIE CBOTa
aaBmCHT O UNMeNCUGHOCMU cema 1t 0T OmpaaNWel cnocofHocmu meaa. B omuTax
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Puc. 11. Puc. 115.3. Puc. 11.
Erm— Coupazssas Henpasussias

Cnupansume zanaxmuru (S). OK0T0 MOTOBMEM HIVICHEMX TATAKTHIC OT.
nocures x cmmpasmowy muay (puc. 11.5.1 u pue. 11.5.3). Bto cuavmo enmoc-
HYTHe CHOTeMS, ¥ KOTOPMX MMECTCH HEHTPATbNOE VIIOTHEHHE ¢ SAPON X CHi
pammse serou (15 mam Gomee). V MOTOBMNE CHNPATBREX FATAKTHK B mem
TPANLEOM SACTH CYWECTBYET MOYTH MPSMA OBEIAMAN MEPEMBITKA, OT KOTOPOF
HOYHHAIOT SAKPYSMBATLCA cnmparbime pykasa. TOAMEA FHCKA CHHPATbHON
ranaxTmicn coctanmser oxono 1/10 ero amamerpa. Compansme razaxTmim -
6uCTpO BpAmaImuECs IBEAME CHCTEMEL, NPHNEN BEYTPEHHAN HACTD ANAKTHRI
pamactes co cropocTHIo, OTTANOF OT BREMmIE, NOITONY 00PAIYIOTES CHMPATBILIE
PYKaBa, @ B HEKOTOPSIX FATATIKAX — 1f GAPH (CBOCOGPAIEIE TIEPENTINKIS, O KONIOB
Koropux pacxomsTes pyrasa). B CHMPATSIAX BeTHAX COCPEROTONCHE! CaMBIE SIPIHE
 MO0AbE amedN, A TaKKE APRHE rasombTensie TyMammocTs. TanaxTixn Mueunbii
Tyrs n TysanuocTs AmApOMEAS ABAOTES CHMpPATLHEINI.

Henpasuavusie zanaxmuru (Ir). Henpanunbmmie ranaxerin — mazomacennume
raxasTmon nenpasbnoit crpywTypst (puc. 11.5.4).1x macess ~ 10°-10* maces: Coxnna.
50% ot obmeii maccs cocTannseT rag. BMANMAS APKOCTS TAKIX TATAKTHR COMACTCS
MOMORGINI TBEIRANN BHICOKOfi CHETHMOCTI I OGTACTAMI HONMIHPODANHOTO BOROPO
a. Tlpmepos mempapnuuoii ranaxTi cayscar Bomsmoe n Masoe Marenanoss:
obnaxa ~ cnyrmaxn nameit TaxaxTarn.

4. HexoTopsie ranaxTiis Goxee NNTCHCHDHO HITYIAIOT B PAAIOTHANATONE, HX
nasumaror paduozaraxmurant.

TIMeI0TeS FATaKTHRN ¢ AKTHBHLMI SAPANE ~ CelpepMmOSCKUE 2AAAKMUKY, TO
menn nepoooripumatens K. Cefidepra.

B nasane 1960-x r0708 N0 PAAMORIAYSCMIN GHUTH OBHAPYIKENE OODEKTEL, o
AOGHIE AKTHBHbIN SAPAM FATAKTHE, X TOIHE HAIBANM KeaIapay. Paccrommie 10

CaMLIX AQTIEIIX K6523DOB 0K010 10 AP CHETOBLIX eT, BANMAR SBESANAN BeTH A
e Gouize 127, HAGIOAAIOT HX € HOMOILIO KPYHNbIX TETECKOTOS.

Keasapu. ~ cauiie SpKie ACTPOHOMINECKNE 00LEKTH, TPEACTARTIOMIE coBoil
aKTUBHLIC APA TATAKTHK HA HANAJLHON ITATIC PAIRMTUS.
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9.5.2.

9.5.3.

9.5.4.

9.5.5.

9.5.6.

9.5.7.

9.5.8.

9.5.9.

pu permerun sazs zamnoro maparpacsa yerent, wmo cropocrs caera ¢ = 3-10° /e,

Vposens 4

T p———

xeitzpon 1 mefirpumo. Kaxa eme momnazercn wacrima?

HaiixurTe omepritIo, BLUAE AIONIYI0CK TP GAEAYIOMIX TEpMOACPIAIX poAKIILAX:
T4 SH o SH+H;  He H o Hetlm

i SLielH o ILislH

(Omeem: 4,02 MaB; 17,58 MoB; 4,79 MoB; 5,02 MoB.)

Hafimure omepreTmrueorit BLrxox CreAyIOmITX peariic

tLislnos {Het!

el oINn
PN PC+ e+ 0%
BCalp o iN+y.
(Omaem: 1,43 MoB; 1,71 MaB; 7,04 MaB.)
‘Haiigure ouepreTieox it X0 CACAYIOU Peai.
PN+ P04y,
B0 BN e sl
BN+ lp o> EC+ iHe.
(Omaem: 6,78 MoB; 2,24 MoB; 4,46 MaB.)
Hallire HANNCHSIIYIO SHEPIIO KBANTA, HEOSXOAMNAYIO /TS OCYIHECTBIEHHS

peasu.
{H+y - H+n. (Omeem:

,2 MaB.)

Vposens B

HaiiuTe 4acTOTY Y-4a1yeHILA, OGPAIYIOMErocs TPH TepMOAACPHO peakuLit
{H+ 1H - {He+y, com a-uacrima npuoperaet onepruio 19,7 MaB.
(Omeem: 2,7 - 10 T'.)

Kaxoit ammManunofi xmeriiecxofi oneprieli zoxxer ofaazams nefirport,
TOG 01 GAL1 B COCTORMI I CTOKHOBCHLI ¢ AAPOM KpexA 11Si BaBaTI,
T —

1181+ ln - DAL+ [H? (Omaem: 3,86 MoB.)

Tlpn anmmrwasmun o7eKTpONA 1 NOINTPORA OPAIOBATOCH ABA OTMEAKOLLX
-xpana. Haiigime ymmmy somust, mpemeOperas KumeTiieckoil omepricii sacTi
7o pearumn. (Omaem: 2,4 m.)

Yposens C

Dueprast manysenms COTNIA BOSMMKACT BCACACTRIE UETOTKH SACPHBLX peaxmtii
CMSIIS, KOMCWTMBIN PEIYLTATOM KOTOPAIX ABISETC MPEBPAMCHTE TCTHPS
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65118 HCMOLA0RANA BEPTYITKA, UMERIIAS HCPHLIE H JOPIATHHLIC TETIECTRIL, TOMCIHIAN
B BaKyYMEPOBANYIO KOABY (puc. 8.9.1), KOTOPAS NOABELIENA HA TOMKYIO CTEXIAREYIO
muTs. CBeT HAZeT Ha KPELIMUIKH, PACHOTOMEIHNNE 1O OAIY CTOPOIY CTEPHEHBIA.
O AN AABTCWIA MOANO CYAUTE IO YTV SAKPYSHBANNS WITH.

1. H. JTeGepen MacTepeiit CyMet IpEoAOIeTs HeMato TPy AHOCTeli IpH TIpOBeACHILI Bech-
312 TOKOTO DK pIMerTA. TaK, HATPIMED, TPY/HOCTS TOHHOT H3MEpeHIIs AANICHIL: CBeTa
GLi1a CBABAIA C Te, HTO 13 COCY/A HEBOSMOKIO ObLIO BHIKANATS Bech B03AyX. TIpi nposese-
I DKCTEPUMEHTA HAUHHATOCK ABIACHIIE MOCKY]! BOJXYXA, BHIRAMHOR HEOTIHAKOBLIN
~HATDEBOM KPLLTBIIEE: if CTeHOK CocyAa. KPALTLIIIH HEBOIMOAKHO TIOBECHITS ABCOTIOTHO Bep-

s

Puc. 8.

Cxena onura IL. H. TeGeacsa

Ly ———
it ——

“Tarte A SAIpyBAIRG HITH BITET HEOTHOPOXHI: RATPCR CTOPOT KPHAIIICK.
S ——————————————————
as, MoAeKyaL, OTRKAIIIICCA 07 GO HATPETOT CTOPOL, TEPEAOT KPIALIIIY
Gom i mamyase. Bee STt TpYAHOCTH MO Gid BGCTIE GOTLAIIE TOTpEINOCT TP
& ponenemm Mosa uory sxs oKtk spmas ks mera.

3. Paccamracss © Towi Spemun KnamTonoi Teopi caeTomoe Aanzemue,
OKSHBAENOE T3 MORCPXHOCTE Tena MOTOKON MOROXPOMATICCKOTO HATYC.
N
Ay Bpewen ma cAWEIY TIOWLAR RoRepxRoCTI Tena maaer N gomonos,
o npu resdduyuenme Umpaenus p coema om mosepncemy mesa PN
omoncs ompasumen, & (L = p) N nosaomumes. Kemsus worawmomsk
boron nepenaer mosepxuoers munye p, <2, 0 xaai orpuwenmai -

2 - @ (upi oxpaicemui iy ne doTona uaenseres ua —p, ). annemne caera

A HOBEPXHOCTI PABHO CYMMAPHOMY HMIYTACY, KoTopiii Tepeaior HonepxioeTs pN

orpamemux 1 (1~ p)N moraomenmsix doronon sa 1 c:

oy Ay w
pe e -y =i, ®.18)

E = Nhv ecrs ouepriss scex (pOTONOB, NAZAIUUX HA eANHMIY TOBEPXHOCTH
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Usaysenne cpeAuero K5asapa B HECKOIBIO ACCATIOB i COTEN pas CHIbHce, wen
Hoyuente KpyHOi raaAKTHKI, CORepcamel MuOTHe MuATHONL 38es. Kpoue o
THCCKOTO, HHPAKPACHOX0, YIKTPADHOIETORONO HATYUCHILI, ONIL HEMYCKAIOT IOTOKI
GICTPLX DICMEHTAPHbIX HACTHIL ~ KOCMUNECKUX AyWeil, KOTOPHe, PACIPOCTPANSACE
B MATHUTHLIX HOTAX, CO3AAIOT PAAHONSNYHENIE KBATAPA.

CymecTsyior pasisie MOZeH, OFBACHAIONNE HCTONHHI TAKOTO MOIIHOFO H3IYe.
s, TIo 0AROH 113 HIX HATYCHNE BOJMMKACT B NPONECCE NOTIOMEHS HepHof Dbtpoil
3630 ranaxrieckoro newrpa. Ho mit 0fua us MOAeAeil He MOKET 0GnACHITL Bex
HAGIOAACMEIX CBONCTS KBA3APOS. BArANONHN OCTAIOTCH TAIUKE NPOMCKOMAEHIE
H oBomO KBATAPOS.

5. T.1aBiLM METOAON HIMEPEHILT BHETATAKTHNECKIX PACCTOMIMNI ABIACTCH Memod
emandapmuoil caeuu, 3axMoOUAOMICA B CICAVIOIIEM: BHISHPACTCS KAACC OBBOKTOR
© usBecTHO (A0 ero BuuCIAENO) MOWHOCMBI0 UsHYNenus L (coemumocmbio).
C HOMOIbIO ACTPONOMIMECKITX HHCTPYNEHTOS UsNepAemes nomox usaytenus J or
ororo ofnexa ua Bewe.

Homox uanyuenus om ofsexma nadaem o6pamuo nponopyuoNaRsHO KeadPa-
my paccmoanus 9o nezo. Ecnu caemumocms L usecmna, mo, uzmepua apkocms,
Moxeno paceuumamy pacemosnue.

Cpasnuaas nabuwdaenyio aprocms smanonnsix o6vexmos (uau emandapmunx
caeueil, Kax 2080pAM GCMPONONBL) @ PAINbLY 2ANAKMUKAT, XONNO ONPedenums pac-
emoanus o smux zanaxmur, ecau uasecmno pacemoanie do 0dnoii uz 2araxmuk.

Jlas Gauskux ranaxios, paspenmmsix 5a 3sesast (10 25 Mimk), 6 xavecmse «cman:
Oapmnuoi caeuu» uerecooipasno ucnoabsOSaMy APuATULLE 36630 (201y0ue U KPACHBC
caepxeuzanmot ). Taxie 9BE3AL NPEACTARIMIOT HETEPEC CHIE I KAK NPRACTLHME T
Macce 11 caeriMocTH 06pasIE aneax. Apuaiiimie rony6hie CREPXTHIANTE PAATHILMAL
npu compeenom ypomne Habmoxeuiii o m ~ M = 34 (r.e. 20 60 Mux). duaimie-
KM TPHUHH CYIECTBOBARHS NPEACAA CBETHMOCTH y KPACHBX CBEPXTHFANTOB
He 0 KOHHA HCHb, XOTS HATUNIE ITOFO NPEAEA YCTAHOBAEHO dMmHpIeckH. Kpac-
HLle CHEPXTHTANTS TAICKE HCTIOAL3YIOT A IPOBEPKH TEOPHI JBOTIOWIN MACCHBHELX
5pe3A. AGCOTIOTHbE G0IOMETPHSECK e SBESAHME BETIIIL KPACHLX CBEPXPHIANTOB
nopsiaia ~9,5".

Jlas OuemKH PAcCCTORHIS A0 FATAKTI HCIOTb3OBAH Apuaiimme speszu. Cyime-
CTayer aaBmCIMOCTS MEAY A6CONIOTHON AREIAHO REMNHOH APUATIIIILX CHOPXFUTAH-
708 # cRETMMOCTEIO WX POAUTETECKOM ranakTIKi. Bii 9TOf GABHCHNOCTH PadIIeH
S TOTYORX B KpaCHIX cBepXruranTos. TIpu HOHOTBIOBAMIN APRARIIIK 35e3A, KaK
H IPH 110GOM APYTOM METOAE, OCHOBANHOM HA HeGOTBIION HHCIE IKCTPEMATBILX 00
©KTOB B rATAKTHKAX, HEOGXOAMMO VANTHBATE SAEKTH CereKiiL.

Tanaxissn GuBaIOT ABOMLIML KPATHBIMI, OGPAIYIOT CKOILICHS I CBEPXCKOTIE-
mis. Hama Tanaxcriia sxonut s Mecmuyio zpynny npiepso s 50 ranaitu, soxpyr
mueerest piepso 50 Taxix e cxomennii. B caepxexonienmn Jens, Hanpimep,
coaepucires 30 000 TATAKTIK, PACCTORNIE A0 Hero — 55 M CRETOBLIX JeT.
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TOMOB B070pOAa B O ATOM e, ONPEAENITe, CKOTLKO BOAH MOKHO G510
651 marpers o 0°C f0 KHmeRI 5a cueT mpespameNIs B rexii 4 © BOZOPOAA
Vurew, uto yaenbuas rensoensocts sofs pasua 4200 Jlx/(xr - K). (Omeem:
6 10°xr.)

JaGoparopman padora

Hsysente TpeKos sapseHLX HaCTHI N0 FoTOBHM (oTorpads

Ifens paGomi: may<mTs Y4aUUIXCH HCCTIOBATS TPEKH SAPTAEHILX TACTHI, IO
X fTRe, TOXII, HCKPHBICHHIO B MATHUTHOM HOTe.

‘Heobx00umoe ofopydosanue: hoTorpadini ¢ TPEKAMH IAPKEHIBX HACTHIL KATh-
Ka; mumeliia; TPYrOTHIMKI] Py

Kpamras meopus. Tlo Tpexas 3apseHEEX MACTI B MATHHTHOM HOTe MO0
4

Ha wactiny, ABIKYINYIOCH B MATHUTHOM MOTe, ACHCTBYIOT OINORPEMEHHO CILTA
Jlopena  uenTpocTpeMTe TS CHIA.

Ma ororo muces

ompexenTy wx et sapaa

0 n,

- a
-
go
w " BR

L L ——

ycy. o msecTem paye KpBNSNT TPOKA TaCTITSI © 113
Becrinn yremmn sapazon (puc. 9.6.1), 10 oo HammcaTs,

R

(9.15)

Ha puc. 9.5.1 nepuii TpeK MPMNALICHKUT NPOTORY, BTOPOiL
Tpesc — HeussecrHoii wacrie,

Puc. 9.5.1

Tlopsaox: paGorsr:

1. Ha kambiy manecite Tpex wactai.

2. Maveperie pamiycos fexaeTes CleAViOuiM 00pason: ua-
“tepruTe ABe XOpAM KPUBOHL, daTeM WS NEHTpA KaWOH XOPAH
nponeaure nepneniy . Lentp Kpisoit GyAeT pacnonaratses
B MecTe mepeceuemIn mepreNAHKYAAPOS (puc. 9.5.2).

3. Haitgure ygesmil sapss meussectHofi wacTumst 1o Bui-
paxcemmo (9.15), suan yAenuumii 3apax npotoma.
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E
» cqummy spesemt, a w = - otewmas mioTHOCTS onepri maryuemns. Ha
aroro cxexyer

p-Zasp-uarp (8.19)
£3e p - Koodpdunent oTpaKemi cera (117 SepKATEROT HoBEpXHOCTIE p = 1, A1
sauepuenmoit nosepiocTi p - 0).

Dopuya (8.19), BuBeERHAS HA OCHOBE KBANTORLIX NPEACTARICHIN, COBNAKACT
© BLAPAKERHEN, HOTYACNLN 1 HTCKTPOMATHITIOI (B01ORON) Teopin Marcae:ta.
Taxti 06paso, AGBICHIe CHOTA OAMNAKORO YCELINO OGLACHACTCA 1 BoAROROH,
« xBanTOROIY Teopcii.

O

1. Ka 0%AcHITS BOJMMKHOBONI CHOTOROTO QBICHIS HA OCHOBO BOTHOBO DICKTPO-
‘MATAHTHON TeODI 1 ACTPOUOMINCCKX ABTCNII, HABAIOAACHLIX B ABIKEHUX Ko-
e woxpyr Conuna? BIMACT i CHOTOB0C JQBICHIE KA YCTOHSHBOCTS 30e1?

2. B oM JAKIOUACTES (HINIECKAH CYIIOCTS, i OKCTICPHNCHTATLAR TPYAHOCTS OIKT

St

Tltcenenso 0GociyliTe COM OTBOTLA Ha CICAVIONHE BOTPOCLS.

1. ey paBmo AaBIeNIe CBTA B CIYHAE WACLILHO OTPAXKAIONIErD JePKAIA; TOTHOCTLIO
‘noraoIA0MeH HoBepXoCTA? B 0G0MX CIYSAAX CBET NAXACT HA TOBCPXHOCTS HOP-

2. Jlan vakoli ua noepxiocTell (HACATLHO OTPANAIONEH LI HACLILEO HOMIOMaI0-
el caeronoe asaenue Mere?

NPHMEP PENIEHHA 3AJAYR

Bazaua. OupeaeniTe XARICHIE CROTA HA CTEHKI HICKTPINCCKOM IAMIOTKIL MOIL-
nocrbio 150 Br, mpumMAs, WTO BCS NOTPEGATEMAN MOINOCT HACT Ha MoTYueHIe
u cremcu namnouicn orpacaior 15% magamomero ua mux csera. Koxoa mamousi —
epepiruecianii cocyx paguycon 4 oxr.

Hamo: | COH (Pemenne:
P - 150 Br Jlanncrute, BPOMIBOANSOE CBOTOM I HOPMATLHOM HazCHI
p-0.15 o nosepiocTs, pasio

R-don | 001 E

Pt
re E, - sepria scex oToROR (KOTHICCTRO CROTORO IHep-
rui, Tagaiomeii HA SAMNIIY NIOWAAN HOBEPXHOCTI AaMIE
5 ey spesern).
Tax KaK MOMIHOCTS TAMIOIH (CBETOBAR DHEPFISt, IPHXOIAINARCS 1 BCIO OBEPX-
HOCTD AAMIOWIN 52 UMY BPEMCHH) H3BECTHA, TO
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1. Kaxue oGvescrss nxonar u coeras namei Fazascricu? Kakosa expykrypa uameli Ta-
prom—y
. Kax nposnaser cos exaneazuas cpesa? U uero ona cocrour?
. Kakonii cyIHecTByIoIie THILL TOIAKTIK 3 0coBemnoCTH 1x dops?
4. Kaiie ranaKriion HasMBaiotes pamorataxtians? Kakie 0GLOKTH HAIMBAIOTCS
Kasapank? B oM JaKIONGCTCS X 0COOCHHOCTL?
5. Kakin MeTOl0M i KAl HIMEPAIOTCs BHOFATAKTHICCKHE DACCTORMMAT

(€]

Caopeaupyiie apkense cunparbuoli razaxT. HANOTHITE BHCOKYIO eMKOCTS Ha
*/, o0, BupEksTe MpoonoM 20 KPYAKOB w amcTa Gymaru. TloxecTiTe Gyna-
HLl€ KpYHCII H TIOBPXHOCTS BOAM. BAICTpO HOMeIaliTe BOXY KpYTOBMINII ABIKCHIANI
¢ noMomsi0 kapangaua. TlocMOTpMTe Ha BOAY C0OKY €pazy Hocie moveuHBMS. Tlo-
HAGmORaliTe BPACHNE OYMIKHLL KPYAKOS, 0GPIIOBABLIX B UCKTDO CHMAILHYIO
crpyrypy.

(E]

‘Paccannaiire ocememiocrs, aavovex NommocTsi 25 Bt i 100 B ua paccrommmt 1
12 coormerernenno. [IPOBEAITE AMATOTIID PEYILTATOR AAMIORO BITHCIONHS © METO-
0N cranzapTHoit caeru.

1. Ha IpOTACHINI BeI0B PAIHLE KOCHOAOMIECKHE MOACH CHEHALI APYT APYTa,
Ho cxmTa ok ABcoTIOTHO HegB oMM, X0 BeeTeIAR GeCKORCNHA B0 BPOMONH 1 Ipo-
crpancrse. Bueamoe 1eGo 1A FOTOBO ABILIOCH CHMBOROM BOTHOCTIL i HCHIMCHHOCTIL

Beenenuan — Geazpanunnas eo apexenu u npocmpancmae ofvexmuanan dei-
emaumenbnocmy, @ Komopoii Mamepus o npoyecce caoezo pazeumus npunuMaem
Gecxoneuno pasnooGpasnie popa.

HaGmozacwan Beexennan — RonAmue 6 KOCNOROZUU, ORUCKOWIUCE HaCMY
Beenennoii, 62101y 10¢ aficoAIOMIELN NPOULLN X OMNOCUmERBHO HaGI0IamEns.
C 7oUKI apemIs NPOCTPANCTEA 9TO 061ACTE, KO KOTOPOIl MATEPH (3 MACTHOCTI, HA-
ayucHme u, CrEAOBATETLO, MOGHE CHPNATL) YCUERd Gbi 9a BPENSL CYmCCTBOBAMILL
Beenemnoi AOCTITD NMHCLIICTO MECTONOAOKCHILS. (B CAYIAE HCAOBCIECTER — COBPE-
weunoit Bexam), To ccrs Gy nabmoRacxoi. Tpammedi nabmogacxoft Beenenoit
RTACTCR KOCMOROTIECKINE TOPHAOHT, OBEITS Ha HEM NNEIOT GECKOCUHOR KPACHOR
cuemenne. Uneno raraxtux onemusacres onee uex b 500 wAPA.
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4. Tlo majizennouy yeTsuoNMy 3apazy onpeACTUTE YaACTHLY.

5. OnpegenuTe A6COTOTIYIO 1 OTHOCHTEALEYIO HOFPENIHOCTH HAMEPeRHS. ASco-

momas morpemmocTs Ax, = X, - X,, TAE %, - CPEANSL DEMIINNA, PANAN CPEANENY

PHGMETITICCKOMY SHAUEHHID BOX HOAYUCHHAIX GHAUGHILE X,, X,, X, ... X,. OTHOCHTEh-
aE,

nan morpemmocts ¢ = - 100% . Cpealice GHAWEHHE aGCOTIOTHOM W OTHOCHTeTLHON

N E,
HorpemHOCTell ONPEACTAIOT KAK CPEAHEE APHMCTIECKOR BCOX BOINILI.
6. JL1st OCMBICHEHI POACARHNOH PAGOTH OTROTTE HA CACAVIOIIME BOTPOCH.

Kourpoasiste nompocs: & AaGopatopuoit paSote N: 7

1. Touemy 91eKTpoR ABIKETCS Ko CHIPANERUANOI TpacKkTOpHI?

2. Kax menseres Toamna Tpexa 1o sepe Apixenis: wactin? 10 13 97070 caeyer?

3. Kax soanuxaior Tpexi uacTuz » kamepe Bitucona, mysmpuioRofi xavepe
 dorosnyacmu?

4. Tlotesy Tpeic 971eKTPONA TOPAIZO ATHIHEE TPOKOR G-uaCTHI?

1. Boxbimoe smaseinie b sAcpHOf JmEpreTIKE NPHOGPETACT HE TOTLKO OCYmECTITC-
sme nemmofi peamun Acnenns, w0 u ynpapiee 0. VETpORCTBA, B KOTOPHX 0Y-
ICCTIACTES 1 HOAACPAHBACTS YIPABIACNAS! HEMHAS PEAKIIS AEACHILR, HATBAOTCS
Rdepstnu peaxmopanu. TIyex TEpRoro peaiTopa B Mirpe cymecTaen » Hikarcos
‘yiumepenrere (1942) mox pyxosoxeraos B. Mepair, » Poceun (i 5 Enponie) - n Mockse
(1946) noa pyxosoncrso I1. B. Kypuarosa.

JLA TOF0 STOGH MOACHNTE, KAl OCYIECTANACTCA VIDABARCMAS ACPHAR Peak-
I AETGHI,  PACCMOTpIM NP ACHCTRIA POAKTOPA HA TENIOBX HEHTPOMAX.
¥ 2050T0 sAEPHOTO peaxTOpa ccTh HECKONDKO HACTEH: GKMUSNAR J0NG € mORAU-
X u 3amedrumencx, ompaxamens neimponos, mentouocumens, cucmena
ynpasnenus u aawumu. AXTHBNAR G0HA TPCACTARARCT COBO SAPHOE TONIIEO
B BHAC TemMoBMKeTOMIX DreMENTOD ¢ daMexmmTenes - TBJIon. AxTummas
soma maxoATER BHYTPH cBocoSpaINOf KATCYMN - OTPANATENE HEiTPONOD. Uepes
axcrupiyio 0my mpoTexaer obumas Bofa (remuoHocTens). CpeA APYTHX Temwo-
HocuTeneil pee uCmOTMayeTes eTaEemas Bofas # mmmit rpagur. Tlockoriy
B axTHROI G0Ke OYCNS BHICOKI YPOBCHD PAAHORKTHBHOCTH, ET0 OKPYACACT HAACKHAT
paaanouas Sama. CHCTEMA YIPABICHIS I JQILUITS COCTONT 3 BEOMIMALX B -
6ortee mpocTpancTRO CTepcicii 13 KAAMIS 1 GOPA ~ REIECTS, XOPONIO HOTIOMAIOMIIT
nefiponst. B nepaoi wacta puc. 9.6.1 moxasan pearop. Xopomo nxust crepicai. Bo
BTOOI HACTH PHCYIKA MOAIANA CHCTEMA, B KOTOPOIt TPOCXOANT dHeprooBecretCHIIe
¢ nowombio peaxtopa.
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P

(1 +p) = 2,86 10° (ITa).

e

Tlpn_pememmn sazas xammoro maparpaca yures, wto mocrosmmas Tzamxa
B = 6,63 10 [Txc - c; cxopocrs cnera c — 3 - 10° w/c.

Vposens A

Tepenzmcyspio nonepxmocts nomansio 150 o exenmmyrno mazaer 81 [lx:
CBeToR0ji onepII. ONpEACTITE CHETOBOE AGBACHIE A MACATLHO OTPAKAIOWLYIO
ILI0CIKYI0 TOBEPXROCTY; WA IANEPHEHIYIO MIOCKYIO MOBEPXHOCTS. (Omeem:
6107 Ta; 3+ 10" Ta.)

Ha sasepremtyro nonepxnocTs miomazsio 10 e 5a npenst 5 umyT nopuatbo
nazaet Momoxpowaccxuii cuer, oneprus KoToporo pasma 12 [lx. Onpere-
AT OBy IENHOCTS MOBEPXHOCTI (NPT, MAATIOWYIO HA CAMMAILY TAOWAH
nonepxmocTa); cneTonoe Aanenie, OKaIMPACMoe mA moBepXHOCTS. (Omaem:
12 - 10* Ioxe/w’; 1,33 - 10" Ta.)

Tanaenste coera wa cremcn aneKTpHCeKofi TavmOTKH MommocTbo P = 100 B
cocranmser p ~ 0,12 wxTla. TIpmmmas, wXo Bes HOTPEOAENAS MOUIOCTS HACT
na woryseme, a cremn xaMmowK oTpararor 10% mazaomero na wux ceta,
ompeaeTe pamyC MaNTONKN (aMIONKY CHTAT cepiIecKIN COCYAON).
(Omaem: 0,493 )

Vposens B

Jlaente MOROXPOMATIECKORD CHETA HA MOBEPXNOCTS, PACTIONOVENIYID HEp-
‘nenpusyaspio nazawmeny coery, panmo 1,1 xlla. Oripeaenre wieao doto-
noB, mazatomyx exceceryno ma 1 3¢ mosepxmocTi. JLmma somms: nagaromero
cnera panma 663 m, Koappmument oTpaems MoBepxHOCTH cocTanaser 0,1,
(Omeem: 10°".)

Duepris (oToNa B MOTOKE MONOXPOMATHWECKOTO MOMYWEHNS CoCTADATET
4,410 Jlx. Kaxosa Ammma 5oims: 370ro MaTySenys: B BORe, CCTM NOKAGATES
npeaoncierius 4/32 (Omsem: 339 ns.)

Vron magenus cnera ma noszyxa b cTerno pasen 45°, a yron mperowenns —
80°. Jlauna nommu cnera b crex.xe cocranaser 0,33 wx. OnpexeanTe ameprimmo
omxemmoro potona. (Omeaem: 2,66 5B.)

Crer ¢ amumoii nombt, panmofi 0,5 MK, TAZACT Ha IEPKATHHYIO HOBEPXHOCTS
nox yrow 30°. HajigiTe nemrumny MMTYTbCa, NOTYSACNOTO MOBCPXHOCTDIO
npu otpaemmn or nee oamoro doroma. (Omeem: 2,3 + 104 xr - u/c.)

Ha novepxmocrs nromaaso 100 cu’ nopwarbio maact exemmmyTo 63 [lx
eneronoii ameprmn. Haiimute coeronoe zapiemie B ciyuac, KOTIA MOBEPXHOCT
nommocTsio mormomaet nce nagawmee natyseme. (Omsem: 3,5 - 107 Ta.)
Vposens C

Monysenne nasepa sommoersio 15 Br n gamrensiocrsio 0,1 ¢ nonagaer ma
CTOSINii MEPIEMAMKYAPHO HAIPABIENNIO €TO PACHPOCTPANCIILS KYCOTER
mxeansof oTpamammei o Maccofi 1 wr. OnpexeTITE CKOPOCTS KyCOTKA
orru noce orpanenus caera. (Omeem: 0,01 w/c.)
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Puc. 7.2.2. OTHOCHTONLHOCTS OAHOBPEMEHNOCTIE B ABYX HHEPIHATLHLLX CHETEMAX

C TouKu apemus e HAGTIOAGTENS, CRABANHOTO ¢ cicTeMOi K|, CBOT A0CTHRaeT OTIX
TOUCK B pAGHMe MOMeHTM BpeMei. PA3yMeeTcs, CHPARCATHEO U OGPATHOC: B cii-
creme K ceT 0CTHIaeT TOuek IOBEXHOCTH Chepit ¢ HeHTPOM O, B PASTHIAE MOMEHTS!
BpeMerIL, a He OANOBPEMENIO, KAK 9TO HpeACTABAETCS HAGMORATENO B CHCTene K .
Cregosatensio, 0dnoapeennocms cofumui ~ nowsmue omuocumensHOE.

Orciona ceayer, 4To HEIAKOrO HAPATOKCA B AeHCTBNTEALIOCTH HeT. ORHOBpeME-
HooTs cobumiii orHocHTennHa. IIpeACTARNTE cefe STO HATASANO, <NOUYRCTROBATES
MBI He B COCTOSUELI 13-33 TOFO, WTO CKOPOCTS CRETA MHOFO GBS TeX cKOpOCTe,
© KoTopLIMI KBMKeMES ME.

2. OcHOBHBLC CIEICTBISL, BHTEKAIONIIE 15 IOCTYIATOR TEOHI OTHOCHTELHOCTIL.
3 0Ty 12708 TEOpIH OTHOCHTETBHOCTI BHTERACT Pitf BaHeIIIX CleACTB M, Ka-
CalomIXCS CBOMCTD NPOCTPANCTEA I BPeNeHIE. DTi CICACTSHS HONYHEHS B PesybTaTe
npuACiKeRI Mamenamuteckix npeo6pazosanui Jopenya i duaNCoRIN ARICHNN.

Omuocumensnocms pacemosuuii awmeraem us ymaepudenus o mos, umo npo-
empancmeo He AGReMCR ABCONOMHON GeAUNUHOL, @ PasNEPbL mex & HeM sasucam
om cropocmu deusxenus meaa omnocumesio dannoi cucmene omeuema. Jefiorsi-
Temnno, e o6oanANIN Hepea L, ATHRY CTEPKEA B cicTeMe oTcueTa K, OTHOCHTEILHO
KoTopofi o noomTes, To ero AnuAa B cictene oreuera K,, 0THOCHTENEHO KOTOPOIt
CTepiKelh ABMKOTER €O CKOPOCTRIO D, ONpeACTRCTCS oOpMYIOI:

(7.2)

Kaxt 8iaio u3 7ofi dopayst, [ < [,. B 9TOM COCTONT PeASTUBHCTCKOE COKPAIEHHE.
PAIMEPOR T B ABIAYIIXCA CHCTEMAX OTCHETA.

Omuocumensnocmy npomesymros apement awmerxaem us ymaepidenus
0 mo, umo epexs ne sexsemCs abcoTOMHOL GeauNOL, @ JaGUCUM om CKOPOCTL
oudcenus mea. TIYCTs, HATEPBAT BpeMeHI MeAAY ABYMS COGTHAMIL, NPOUCXOASIINL
B ommoil i Toil e Touke MnepuHATLHOi cnctes: K, pasen <. DT cobT,
HAmpIMED, MOTYT GTL ABA VAAPA MTPOHOMA, OTCUHTMBAIOIero cexymxst. Torxa
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HETEDRAZ T MeY OTUAI e cOSMTUANE B cncTene otcuera K, ammmymelic orio-
curennno cucrent K co cxopoctio §, pupaaetes Tai:

(7.3)

Ouesiuano, w70 © > 7,. B o10M cocTouT peasmusucmenuil spPexm sauertenss vpe-
M B ABIDRYHIXCH CHCTEMAX OTCHeTa.

Eenn v < ¢, 70 5 gopuyaax (7.2) u (7.3) Mowno npeneSpeus semumoi

Torga L= [, 1 T = 7,, KOTOpHE HATOMMINAIOT FATIICEBCKIE HPEOTPATOBANIL © ABCOTIO-
Tusanueii spewerni (7.1). BTO TOBOPHT O TOM, 4TO HPH MATLX CKOPOCTSIX NPEOGPATO-
nanus Taities ocTaioTes B cite.

3. Peanrunucrcxmit sawon c1omenist cxopoeteii. HOBLM pelaTHBNCTCKIN TPeA-
CTaRZEHIM O NPOCTPANCTEC I BPEMCHH COOTRETCTRYET HOBML 3AKOH CAOMCHIS
cxopocteit. Otennaio, 4To KIACCHICCKI: GAKON CAOMKEHNS cKopocTefi Tatunes npi
CKOpOCTAX, GANAKUX K CROTORO, He MOAET GHITS CIPABCATHE, TAK KAK O NPOTHRO-
PEIHT YTBEPIACHNIO O NOCTOSHCTSE CKOPOCTIE CBETa B BAKyYMe.

ECa# 1063 ABMACTCS €O CKOPOCTSIO § W B BATOHE B HANPABICHIH ABHIKCHHS
H0E38 PACPOCTPARAETCS CBETOBAM BOIA, TO €€ CKOPOCTE OTHOCHTEHO Bexi, co-
r1acHo BTOpOMY moCTYATY DifNINTei A, AOMANA PARKATLCS ONATE-TAKH ¢, 8 He 0+ ¢
KAl IpeATHCIRACT KAGCCHeCKi daxot. HORL 3aKOH COCHNS CKOPOCTEH i AOTiKeH
PHBOAITE K TPEGYEMOMY PESYIBTATY, T.e. IOCTONNCTEY CKOPOCTH ¢ B 0G0 CHeTeMe
oTeteTa B 0G0 HHEpINATLROf CHCTEME OTCNTA.

Mut aamumen ROBM GAKOH CIOJEHHS CKOPOCTEf ATf UACTHOFO CAYHAR, KOTAR
1es10 ameTes BR0ML ocu X, cerenst otcueta K, KoTopast B CROI 0CPeAL ABHIKCTCR
o cropoctsio § oTHOCHTEILHO ChTenst oresera K. Tlpuuen 5 upomecce ABenit
xooppmmatise oci X m X, sce spews cosmaaior, a xoopAumarmue ocn Y u Y,
Z 1 Z, octaiores napannensisin (puc. 7.2.3).

Puc. 7.2.3. Ciopocrut b asyx cuetexax oresera
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Ofoanatumn cxopoets Tema oTHocTenLHO K, wepea v,, a CKOPOCTE 970K e Tena
ornocnrensio K uepea v,. Toraa peramusucmeruil aaKon cromenus cropocmeil
Gyaer mvers pua:
bty
- (7.4

1427

Beam v < ¢ u v, < ¢, To unemow 3 » omamenatexe Mowuo mpemeSpess,

u meero (7.4) monysm Kaacowseoxuii saron crowemus cxopocredi Taures (7.1):
b=v, to

Ceaosarensio, mpm mamwx ciopocrax saxom crowemns copocreit Tamnies

4. BameramensHsLN CAONiCMA0N PeNAMUSUCMEKO20 JAKONA CAONEHUR €KOPO-

emei, nonyuennozo na ocnose npeolpasosanui openya, KACTCS 0, O TPH

OB CROPOCTSX v, 1 b (KOHEIO, 1o 6OTBMIITX €) PEAYILTHPYIOMAS CKOPOCTS 1,

e npensmaer ¢. JlefieTBITE L0, TP U, ~ € CKOPOCTS U, TAIIKE PABA ¢, KAX OTOTG

TPBYIOT SKCHCPUMENTATL AR RANNAIE I BTOPOf HOCTY.ART TCOPIIH OFHOCHTCTLHOCTI

ctv _ ctv
@ “cro

Taxciu Gpasom, npeoSpasosaits JIOPeHIa NOSBOSTIOT OFHEKTHBHO OWHCHBATS
COBLITIA, MPOMCXOASINE NP GOALUINX CKOPOCTAX, AOKATMEAS NPH DTOM, UTO
CKOPOCTE CRETA 0CTETCA HEMAMEHHOH BO RCOX MHEPIUATLHALX CHCTEMAX OTCUCTa.

PeasTusHOTCKIi 9AKOM CAOKCRIS CKOPOCTEfi CIPARCATIE, HO HE HARISACH.
Tpegcranute cofe GOTBIIYIO KOCMINECKYIO PAKTY, ABIUKYIIYIOCH OTHOCHTELIO
Beamt co eKopoCTRI0, BAMAKO K CKOPOCTH cBeTa ¢. C Hee CTAPTYET MATAs paKeTa
1 npHOGPeTACT CKOPOCTS, BAMIKYIO K ¢ OTHOCHTEALHO BOTBION paKeTs. OxuAKO
€KOPOCTE MA7O/l PAKeTH OTHOCHTENERO BeMIH OKAAETCR MONTH TAKOM e, KAk
1 Gomsmoit.

o ]

1. B teM KPOCTCR NPUMINA BOQHMKHOBCHIA HeBOPHOTO IDEACTABICNIA o aleoor-
Hoert npocpaetsa i Bpexemn? Ha KaKoM OKCREDIMOTATLEOM DEayALTATe 0CHO-
Bl OTIKAY 07 ABCONIOTHIAILN IPOCTPAICTDA 1 BPONCHI?
2. Kakie CLeACTRILR BLATCKAIOT 1 TeopHA OTHOCHTEbHOCTI? Kakinan GopuyIans ori
ceacrana mpaskaiorea? B es ux guaiiecxuil oxuea?
3. B oM eXORCTHO M OT e HpHIIAIOB (H0CTyAATOR) OFHOCHTE L HoCTH a1 Dit-
reliua?
@ 4. Kaxosa pos npeoSpazonasli JIopewia s Teopus oTioekrensuoeri Ditmureiiua?
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@ 1. Kakyio ckopocTs A0IGKHO HMETS ABMGKYINCECS TEI0, 4100k €10 NPeACTLHSIE PasMepst

yMenumIes B 2 pasa?

@ 2. € KaKoli CKOPOCTSIO ROKEH ABHIATHCA KOCMITECKI! KOPAGL OTHOCHTEMLHO Bost-
1u, 4ToGk UACK! Ha He: A B 4 a3 Meentee, wex Ha Sewie?

TPHMEPHI PEIIEHHSA 3AAY

Bazaua 1. TIpn kaxoii CKOPOCTH ABUAKENII PEIATHBNCTCKOE COKPAIGHILS ATHHEL
ABwymerocs Texa cocrasut 25%?

Hawuo: Pemene:
Peasmunncrcxoe coxpamesite Bupazaetes dopuyofi:

U yexosus sagaus caenyet, uto

orcioma L = 0,751,

,5625; v = e (1-0,5625) = 1,08 - 10° (/c).

Orserv=1,98-10° (u/o).

Bazaua 2. B nexoropofi unepuiasiofi cuerexe otcuera K uactuia A noxonres,
a wacruua B yransiercs ot mee co cxopocrsio 0,2 ¢. C KaKoil CKOPOCTHIO AomNHA
ABUTATLCS ApYras uEepuHATHHAS cHCTeMa OTHeTa K, OTHOCHTEIbHO IEpBOFl, 4TOGH
06 HACTHITM YAAISIHCS OF Hee ¢ OMHAKOBO 1O MOAYIIO CKOPOCTHIO, HO B NPOTHBO-
nozOAHLX HApaBIEHNX?

Pemenme:

Mo yeromun saa caexyer: @
Pensrunncrexoe cnomente nupamactes hopuyoii:
v, +v,
vetr. @
1420
20,
© yueros (1) supasenne (2) mprseer g v ~— = @

1+
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Onpesenrs ma (3) nexonyio cxopocts v,:

-o.

1103 10° = 8+ 107 (a/e).

Orner v, =3 10° (w/c).

@) ‘samin s cawoctosTensHoro pewEia |

721

7.2.2.

7.2.3.

724

7.2.5.

7.2.6.

727

Yposens A
Kakyio CKOPoCT: OO MMETh ABWKYIIGCCS TeI0, 706k €ro DPOROTLHEE
pasueps ywemumLICE B xBa paga? (Omaem: 2,6 - 10° x/c.)

Jlve "ncrunst, paccroime MeRCAY KOTOpLMH cocTanser 10 M, AeTAT HacTpey
APYF APYTY co cxopocTsio 0,6 c. Uepea atoe BpeMS NPORIOIIACT coyAapeme?
(Omaem: wepea 3,77 10" c.)

Jlbe HACTHII YAATOTeS APYT OF APYT CO CKOPOCTEIO 0,8 ¢ OTHOCHTEABHO exI0-
To uabmogatens. Kaxona oTiociTensuas ckopoes wacru? (Omaem: 0,976 c.)
Vposens B

JlBe ACTHIS B HEKOTOPALI MOMCNT BpeNEHI NAXOZATCR Ha paccromimu 1 o
APYT OT APYTa m ABWAYTOR HancTpewy APYT APYTY co cxopoctawi 0,4 ¢
10,6 c. Uepea xaxoe npews omn cromayrea? (Omaem: sepea 4 Mxc.)

ey pasia cixopoCTh OO HHCPINATLNOF CHCTENH OTCHOTA OTHOCHTEAbO ADY-
Foif, GCT CKOPOCTS ACTHIIE OTHOCHTELHO OANO CHOTENEL Pasia 0,5 ¢, a co Ao
CxopoCTS OTHOCHTENLO APYTOI HNEPIUATLHOF citcTeM OTCeT cocTanseT 0,3¢,
e ¢ - cropoets caera B akyyNe? (Omaem: T+107 a/c.)

Kaxoe npestst mpoitzet a Bexite, G B KOCHICCKOM KOPAB e, ARLAYICHCS
o cxopocrsio 0,8 ¢ omocTeasio Besni, mpoitzer 21 rox? (Omaem: 35 xer.)
Vposeus €

Tput waCTHI ABIIKCYTCR B OAHOM HANPABACHNH BIOL ORHOH NPIMOI B HieD-
A TLRO cicTeMe OTCueTa. CROPOCTS TepBOii HACTHI OTHOCHTELHO BTOpOi
b,,= 0,2 ¢, CKOPOCTS BTOPO HACTHIA OTHOCHTENLHO TPETEF U, ~ 0,5 c. CRopoCTs
TpeTheli wACTIHI OTHOCHTELHO 9Tofi ciCTeNI OTCueTa b, = 0,7 ¢. Ueny pasis
€KOpOCTI NEPROIt UACTII U, # BTOPO U, OTHOCHTEARHO CHOTEM OTCHETa,
B xoTopoit omn ABmyTCR? (Omaem: 0,89 ¢; 0,93 c.)
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Yacms nabawdaenoi Beenennoi, docmynioii 918 uIyUEHUR coapEMENNbHU
aemponoxuueckunu xemodanu, nazweaemes MerarasaxTuroi.

Ba npexenasn METAraTaKTHIH PACHOTATAIOTCR HIOTCTINECKHE BHENCTATATAK-
mteciae obmerTi.

2.8 XX nexe crani RIBCCTI ABA DKCHCPUMNCHTATLHLX (BAKTA, HORTBCPHATIOWIIX
Ppacwupenue Beenennoti: kpacnoe cxeuienue, peauxmoaoe usayienue.

B 1922 roay coserxnit yuemsiik A. A. (Dpugwan noxasan na ocHoe 05ei Teopi
aroremus A. Diimmreiina, 4ro BeeTeIAS He MOCT BT CTAIHONAPHOI. AMCpIKA-
cxauni acrporon Becero Craiizep b 1912 rony omapysitn Kpaciioe cuemenie b cextpax
FATAKTI, 5TO OIMAYATO, WTO FATAKTIII OT HAC AATSOTCA.

B 1929 roay, nexost 1 nabmioACHIIE CTOKTPOD FATAKTINK, ANCPHKANCKILH ACTPOHON
Dxmimn Xad6a edopiyamposas aaxon. Cxopocmu ydarenus zaraxmux aospacmaom
nponopyuonasio paccmosnuio o nix:

v~ HE, ario)
rae H - nocrosman Xa66ma.

9107 saxon noryw nassaume saxona Xabbna.

Iocmosnnas Xab6aa b nactonmee vpexs npummwacrcs pasuoit H ~ 66,93 +
£0,62 (xa/c)/ M.

Bpess pacmmpenits Xa66:1a (eposTiio, GTHIKoE Ko BPEMEHI PACIIHpEIS Hameit

1
Beesrentoii) ¢, = — = 14 Munanapgos et a paccrosmue Xattna (yerosmsii passe)
)ty =5 P pa ¢ paomep

Beeaenmoii) R =~ 4 300 Mux.
i

B macrosmee BpeNs KPACHSIC CEMENIA HAMCPONH Y COTCH THER FATAKTHK.
Caxie 7aexse wa wx MAXOATTCR A pacCTORNII 12 MITTHAPAOR CRETORIEX 7eT.

Pacuupenue Beenennois ~ amo xpynnoxacumaGiic npowece, xo0 Komopozo.
10 cymu, onpedeanem 0 ce ssomonuL: us-3a pacuupenus cpednn mexnepamypa
nadaem, onpedeana, wax doxzo u ¢ Karoi cxopacmeio Gydem udmu nepau s nyKaCo
cunmes. na pone pacuiupenus npoucxodum u pasaumue GayEmyauui, ppazxenmos
Mamepuu, xomopwe samex doxscns cmam azaxmuraN, u m.d.

SrcnepuscenTa 0 yeranontemoe pacnperie Boerertio: mpomntaeroa b siuze pac-
0T CMOMEHIS CrEITPATD R TN YAATCIEX FATAITITC B COOTAOTCTRIIE € JaKOON
Xa570, & AT B S YATHICTIL BENCRI BHANNOTD TPOTCKAIS PARTIFHLIY TPOTICCEon
B X (RTTEBROCTS ACMEIICK CREPXHOBX W ADYTILX).

SBaxon XaG6ma nonce me omavaer, wro mamma TazaxTH RIEETC HERTPON,
o7 Koroporo m maer pacuperie. B moSoii Towxe Beenemmoit nabmozaTes yomu
Ty e CANYIO KADTIIY: Bce FATAKTHEH HMCIOT KPACTO@ CCICNHE, TPOTIOpIONATE O
pacerommno o mrx. Tlo9ToNY HHOTAA TOBOPS, W70 PACTIMDACTCS CAMO TPOCTPARCTHO.
Bro, ceTeCTACHRO, CAEAVET MORNNATS YETORHO: TATRKTII, SRCOTSI, MARNCTS # Mt

© savn ne pacmpaees.

B mACTOSIee BPeMS PHISTO CHNTATH, HTO PasGeramie FAIAKTHK, CBASANHOC
© oG pacumpenues oxpy:sawomeii nac wacti Beexentoii, ects pesyntar Bons-
wozo Bapwaa.
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Puc. 9.6.1. Avowusait pearcrop (cres:

u obimas exema ADC
Peaxtop aAmYCKAGTeR, KOTAA 13 X0 AKTHBHOM 0HA HIBACKAIOTCA CTEPIHI, TOTIO-
mamomme nefiTponst. Bo BpeMs HemHofi PEAKILII BLICROBOAAACTCS GOTLLIAN TEMIORAT
OHePIHSL, MUPKYNPYS Ueped ARTHANYIO J0HY PEAKTOPA i OMLIRAS TOMTHBHEIC DCMEHTSL,
TBOITu, soxa narpesaercs 1o 320°.

TIpoxoss BHyTpH TEII00GMEHHbIX TPYGOK NApOreHEPATOPA, BOAA NEPEOTO KOH-
Typa OTAGET TNIO BOAE BTOPOTO KONTYPA, e CONPHKACASCH ¢ Hell, 4TO HCKTOUAET
HONAZANIE PATNOAKTHBILIX BELIECTS 33 PEAEIH PEAKTOPHOTO 3a1a. A Aasiee Boe Kai:
na 0Bsunoi Tent0deKTpoCTaNL. Boxa BT0poro KonTypa nperpamactes  nap. llap
© Gemeoit CKOPOCTEIO BPAIACT TYPOHRY, & TYPOUIA IPUROAIT B ABUIKCHIE ICKTPO-
reHEPATOP, KOTOPLLIt H BLPAGATAIBACT OICKTPINCCKIL TOK.

2. Koodmuuent pagsmoenns ReilTpONOR GaBICT OT TPHPOA ACTAIETOC Be-
mecTRa, A 4717 GNHOTO HIOTOMA ~ OF CTO KOTIIECTEA, & TAKIK OT PAINEPOR I (HOPMLL

Mununanvise paaxepw axmuanoil oW, NP KOMOPHX GOIMONNO OCYUje-
cmanenue yennoil pearyuu, NAIWGAIOMEA KPUTIICCKUMI PAIMCPAMH.

Mununanvias macca densuezocs Geuecmaa, HGXODAULOCA & CUCMENME KPU-
MuNECKT PA3NEPos, NeOTXOIUNIA DNR OCYUECTIERENLR YenNoil PEaKyuL, HaTH-
eaemes wpuTieckoi Maccoit.

Tlpu muemuyTsx 13 axTusHOf domst crepiksx k> 1, npu pxsumyTax k < 1, mpr
STOM MOHO UPHOCTAHOBNTS PAIRNTHE HOMHOIl POAIHH, BARMFAS B TIOGOR MOMEHT
crepucui. Yipaiemue HenHOf peaxiueii ABIATCS ABTOMATHIHPOBANHLM IPOLECCON.

‘Cosante 7epHAX PeaTOPOB NPHBEIIO Kk HPOMBIILIERHOMY HPHMENENIO SACPHOi
Sueprini. DHepreThsieckue JANACH SEPHOTO TOPIOUEro B PYAAX HPHMEPHO Ha ABa 1O~
PAIA MPEBMINAIOT AANACH XIMHUeCKWX BHZOR Tonupa. [I0TOMY PANBII MPEATO-
MAraocs, WTO ec;H OCHOBHAR A0S DIEKTPOINEPrIK Gy BHpaGaTMBaThCH K2 ABC,
70 970, ¢ OAHOIi CTOPOHEI, CHHSHT CTOMMOCTS SACKTPOINEPIHI, KOTOPAs CPABHIMA
© BIPABATLIRACMO A TEILIORLIX DACKTPOCTANINAY, A ¢ APYTOH — PEUINT SHEpreTIIe-
CEYI0 IPOGIIeNY A HECKOTBKO CTOTeTIIE I HO3BOTNT HCTIOILFOBATS CATACHEE Cefitac
HeTS H a3 B KaUECTS LEHHOTO CHPbA /IS XiMiecKol npommLTennocTH. Taioe
npeAnonoenHe Bee eme oCTaeTes B cite. Tex He MeHee HOMCKN ATKTCPHATHBHEX
HCTOWHIIKOR OREPTI, He BPEANLIX AUIA OKDYKAIOUEH CPEAL, CTAHOBATCS BCE AKTY-






OEBPS/image/218.jpg
10, Heroumx mommoctsio 100 Br xact mapannensmsii mysox cneta, nagaomui
nepuenzuRy AP0 MoBepxOCTH. ONPEACTITE CHLTY AABTCNIA CBOTA, OKATMBA-
exyo nysxom ma mosepxmoCTS, ccnm 50% MARAIOMEro HA MOBEPXROCTS crETa
orpamactes, a octanmme 50% nornomarorcs. (Omeem: 5+ 107 H.)

1. OTACTBNBIC MOACKY IS HONOIAIOT CHETOBYIO DHEPTIO MOPIANI ~ KnamTas hy.
B caywae DHAMMOTO 1 YALTPAQHOTETOROTO MATYSeNIIE OTA JMEPIIA AOCTATONNA AN
pacmennenms Muorwx Monexyx. B Tom mposmaseTes XmMirecKoe xeficTane caeTa.

Jleiierame cnera mamo oTpaente B aKOKaX PomoTUNY

« Mozaowennwi seusecmoon omon moxem swasamy npespausenve moxvro
odmoi monexyam.

« DomorumutecKas Pearyus 60IMONNE NPU YCAOSUL, NMO IMEPZUR Pomona
Gocmamouna da% PaIPHEA ROAEKYIAPHIX CORIEL, M.C. Ne MeNDULE INEPUL
uccoguayuu.

JhoBoe mpenpamente Momerya ects, xmwmeckmii nponece. acto mocae pacmen-
KeHHS MOTEKYA CDETOM HAMMEAGTCA HE7AT MEMOSKA XMMWMECKMS TpEDpAINCHIi.
‘Buunperanue Txancii ma conmue m 06PAIOBAMIE JArapa — OTO MPUMEPH XIMITCCKORD
Aciicrous cpeta.

Bacmelimme XuMIIecK e PeAKII NOA ACHCTBEN CHOTA IPOMCXOAAT B SETCHBIX
MCTLAX AepeBben 1 TpaBe, B MrAGX XBOM, B0 MEOTEX MKpOOprammaMax. B senenon
AUCTE TR ACHCTBNEM COTHENHONO CBETA OCYIECTRIMOTCH TPONECCH, HEOGXOMINIE
Ans wwamn na Bente., ORI AQIOT HAM He TOTLKO MHINY, HO M KHCIOPOX ATS XA,

JlucTna MOTIOMAIOT 13 BOIAYXA YITEKHCAM Ta3 N PACHENATIOT €TO MOTEKYTH
Ha COCTABNMe HACTIE: YFAEPOR 1 KICAOPOX.

Tlponexout o0, xax yeranonin pycexii Guonor Kmumen Apxagsemrs Tuuupsi-
468, B MOACKYAAX XMOPOGIITA MOA ACHCTRIEN KPACHEIX AYCi COTMETOTO CICKTPA.
TlpucTpanbas & YrIePOANOfi HEMONKe ATOMBI APYTIX OTEMENTOR, HIBIEKACMEIX KOP-
HAMI K3 GeNA, PACTERNS CTPOAT MOTCKYIILI GEIKOB, HHPOD I YEACROROD.

Bee 7o nponcxomT 3a cuet omeprun conmesmurx Ay, Ipwient aaccs ocobenmo
BamA He ToMBKO Cana SHEPTS, MO N Ta (opMA, B KOTOPOi oma mocTymaet. MoTo-
cumTea (Tax mASMBAIOT ITOT MPONECE) MOKET IPOTEKAT TOTHKO TOA ACHCTIMEN cBETA
onpeaenenmoro cnexTpansioro cocrana.

Mexanuaw potocunresa eme ne puscren 50 Komma. Koraa oTo npomsoiizer, Ans
senoneuecTa, BoINMOAIO, HACTYT HOBAR 9pa. Berku 1 APYTHe clommHe Oprami-
secime BemecTnA MO0 6YACT MoMYuATS Ha (aGpHKAX MOA TOTYGMN HEGOCHORON.

2. Xusnmsecroe eficrame coeta xescw 5 ocnone omozpagpuu (HE [{HOPOBOH!).
HyeTBHTeTD LI €10/t (OTONAGCTIIKI COCTONT 13 MATCHBINX KPHCTATTHIOD GpONIA
cepeopa (AgBr), pxpannemmmix 5 xenari. Eea CHayoTo, DMPEIAMILI 13 SepHOf
GyMAri MM (OTLIH, MACTIIO GAKPHITS CHETONYBCTONTETLYIO OyMAry 1 HAIPABHTE
N Hee AWEDRO CHCT WAN CHOT OT MOIEOFO HCTONHMKA, TO OCBEMEHHAT TaCTS (oTO-
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3. Hazmuine Kpaciozo caeuenus y ranakTii 003R0ACT ¢ GOTLION TOTHOCTEIO
onpesexsTs paceTommIA A0 wix. UeN CHLILHCE CMOINCHE UMMM B CHEKTPE TATAX-
THK, Tes Aaxbmie ranaxtuxa (puc. 11.6.1). B1oT MeTon onpepenemus paccTommi
0 PATAKTHI OCHOBAN Ha XOPOIWO H3BECTHOM B (usiKe spdexme Jonnepa.

" m Hp

— .

cuerp cpammenun

T
|

3580 5016w 08,0 e
Pue. 11.6.1. Cuemenue i  enekrpe ranakTic

TazraxTina ABASTCS MCTOUHNKOM S7EKTPOMATHRTIHIX KomeGamuii. Ecit 1ot
HCTONHII ABUIKETCS OTHOCHTEILHO HAGMIOMATEII, TO YaCTOTa KOeGaNHIL B CHCTEME
KoOpAHIAT HAGTIOAATES OYAET MeRATECH COrAaCHO opercty Jlomepa na pe.
1y, SABHCSILYIO OT OTHOWICHIS! CKOPOCTH ABIUKEHHS HCTOUHIKA K CKOPOCTH CEETa.
Tlps yaa e HCTOWIKA HACTOTa €10 HoTyuenIs (KoTeSannil) yMenbIIAeTCS, K
npuGweRIN ~ yBeTUtIRACTCS.
Eca m07Ib308aThCS e HACTOTOM, A ATMHO BOTH, TO B CHCTEME KOOPAMHAT
HAGTOAATEAR MATYICHIE HCTOURIK OYACT ONHCHBATECH GOPMYIOH
a
=
R,
e Ak =219 - yauenemie ATHMEA! BOMHAL U - CKOPOCTE VXATCHIA TAAGKTHII

aray

€~ cxopocTs cBeTa; ), ~ /LA BONA AA0OPATOPHOTO, HETIOABIVRNOTO HCTOHIKA.
C ApYrOii CTOPOIH, CKOPOCT YAMMEHIS FATAKTIN ONPEAEISCTCH M 1O SAKOMY
Xab6aa:

- HR, a1z

e H - nocrosmmas XaS6aa; R - pacérosiime %o raawtuki. Buas semumy

KPACHOTO CMeIeI IS 2 = S, HANPHMED, /U5 KAKOH-HHOYAb FATAITHIH, ME MOKEN

7
onpezexns, pacerosmme Ao wee.

‘Hexoropiie Kbasaps HMEIOT GOIbIIOC KPACHOE CMEIenie: 0DHAYAEH Aae
xBasap ¢ 2 = 5,82. Taxie OGHEKT YAATMIOTCH CO CKOPOCTBIO, GAIKOI K CKOPOCTH
enera. Obsrunas dopayaa Joniepa 3aec yiie He TPHMERIMA,
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3. B CHI xpowe cosnanus wommsrx ABC (nanpmep, Honosopomescxoit obmeit
~ompmocTsio npmepro 1500 MBr, nepsoii ouepeau Jlemmrpazckoii ¢ anyss peasc-
7opasn mo 1000 MBr) Gonsmoe wmuamie yxenseres cospammo meGorpmmx ADC
(7501500 KB), YROBHLIX A7 DKCIIVATALIN B CHERAIYECKIIX YCIOBIAX, A TaKiKe
pememmo saxas wanoii aAcpHof omepreTii. Tar, NOCTPOCHE NEpbe B MIPE Mepe-
Anxme ADC, cosgan mepssiii B supe peaxtop («Powammkas), B KOTOPoM ¢ nOMOITbIO
HOAYIPOBOAIIKOB MPONCKOANT HETOCPEACTSEHII0E PEOSPASOBAIILe TeNTOROi: JHEpriLIK
B onexTpuccxyI0 (b axTHDmOii dome coxepxmTea 49 kr 2°U, Temnosan MommocTs
peartopa — 40 xBr, anexTpmsccras — 0,8 KkBT).

B Kasaxcrane micercs: Tp sACILX peaxTopa. OfT 3 PearTopos pacronoer 5 Az
mars ~ » Hncrnryre snepmoii s, Ueenexonatemsoxmii atowmsiii peaxtop BBP-K
Aammoro naywmoro wRCTHTYTa Gbt BheAen B oKCTTyaTa0 B 1967 rony. Ha Gage peaxtopa
NIPOBOAITCS (YILARMETATEELE SUAEPHO-(DHSITHECKHE M NATCPHANOBCATECK e HCCACROBAMIST
H DIy TPHPEAKTOPLIE NCMLTAMIIL, TPONIBOACTEO PATIONIOTONOB At NEAMIIIID 1 IPO-
MLIIILTCHTOCTH, 1-HCTONINKOD, HEATPONTIO TETMOBAMME KPENHISL, @ TAKAKE HEATPOMHO-
axrusanuonmti anana. Jlpyrue asa peaxcropa pacnosoems  Bocrouros Kasaxcrane -
» Hanmonasmon: syzepon wentpe » Kypuatose.

B Hamonamomow suaepriow nentpe Kasaxcrana o ropoze Kypuatone » panicax Menay-
napoanoit muctanks EXPO 5 2017 roay npomaneer (uamrsecsi IyCK oTetccToemoro
MATEPHATOBEATECKOTO TEPMOSACPHOTO peaKTopa ToKaM. C €X0 JATYCKON Hawma cTpaNA
BOMLIA B ZCCATICY CTPAN MDA, MMEIOMITX TOAOGHbE BHCOKOTCXOTOTHECK e YCTANOBKIL.
Ka9aXCTancii TepMOSUICPHAIN PEAKTOPOM YIKE JammTCpeconancst P rocyaapes. Co
MIROTIIMI O HIIX HORINCANO COTAIIENHE O COBMECTHON €TO HCTOTLIOBAMML.

4. OrpOMITLIC BOSMOIKNOCTII 7T PASHTILE ATOMIOIi OHCPFETHIL OTKPBAIOTCN
© coaramuen peaxmopoo-pasxmorumenei na Gucrpuix neiTponax (GpuACpon),

B KOTOPEIX BHIPAGOTICA DHEPI CONPOBOKAACTCS! TPONIBOZCTION BTOPHIHOFO FOPIO-

wero - mayromms £42py, wro mosBOTT KapATEO pemuT: TpoGEny ofecnenemn

spepmsine ropiowrthi. Kax moxasmmaior onemicn, 1 T rpanuTa CoaepRRT mpHMEPHO
312U 121 2Th (wmemno omn NEMOTLIVIOTCS B KANECTRE CHPDA B PeARTOPAX-
pasmoncuTensx), T.e. mpn noTpebnemm oneprim 5 - 10° MBr (na gpa mopsaxa
hame, wex ceiiuac) 3amacon ypana i Topus B rpammTe xpaaT na 10° xer.
Texmuca pearTopon ma GHCTPLIX NEATPORAX NAXOANTCS B CTATIN NOMCKOD Halt-
ymm wenepusx pemenii. TepBast OMBITHO-MPOMMIILICHNAS CTANINLS TAKORO
muma mommocTsio 350 MBr Grta mocTpoena . Axtay ma Gepery Kacmmiickoro

Mopsi. Oma MCHOABIOBATACH ATA MPOMIBOKCTRA DCKTPOIMCPTHI M OMpECHEMS

opexoit nogu B 19721999 rr, obecnesmnas BOx0fi Topos 1 MpRICTANOMI pajion

nedrezodun.

Honoanumensuwi mamepuan

* Camuii Gonsmofi » spe napx ASC npumazsesar CIIA. B oxenayaranui
HaXOATCR SHEProGIOKH CyMMAPHOi MONOCTHO 0K0x0 100 TBr. Omir
Ofecreu BaIOT IPORGBOACTE0 20% STEKTPOIMEPTIM CTANE.

« Mupossix mizepox 1o enomssosamio ADC ssasercs Gpanis. Ee anepro-
Gaosu BupaGaTiaior 0kon0 B0% mceii oneirposepri crpant. Tlpi aon
X CYNMADHAS MOUIOCTS MeHbiIle, €M y aMepHKamCin ~ 0010 70 TBT.
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rpadpueckoit Gymarn notemseer, cuiyor Ha neil moryuures cserisi. Toremmene
6yMArH MOYHO YCKOPITS, HpEABAPRTEILHO CMOWHS ee posBiTeeM. CXena Ipoteccon
Oy NeNI HETATHBHOTO  NOSHTHBHOTO H30OpaXeHHil 1A 1epHO-Ge10n oToNaTepiATE
npexctaniena na puc. 8.10.1.

Heramuaui npoxece Hposeee ogpaments

[ —
cepetpa » prcraopusoe

uxcuposane
Pactsopeine AgBr

Hopuense
Bacaera AgBr
i oro nposprenie

Puc. 8.10.1. Cxema noxysenna dotorpadirecinx naoGpaxerii

@

1. B uen corout xuneckoe aelieraie caera? Ha kaxix cuolicrsax coera ocnosast
aarcons doroxiun? Kok 911 aaioitt Gopyuyipyioren?

2. Kakue npesparmemnis Juepris poMCxoRT  uems peaxii dotocumzesa? Tosensy

orocire — ocuona o wa Borcre? Totewy GOTOCHITEd He IDOHCXOMMT HOTHIO,

X014 HA AMCTLA MazAOT HUDPAKPaCie 1YY

‘Kakoli Quauico-xiuieck il IpoIiece KT b OCHOBE Hepio-Geaofi Gororpagu?

Tloaroronsre npesewTaitio 06 HeTopui u30Gperens (oTOrpAdI 1 IPOLECCe HBOLIO-
nun Gororpaduecxoli Texumic.

1. HcTopus oTKpLITIS POHTFEHORCKOTO HATYWeHS oTHOCHTC K 1895 I, Korza
eemsuii o B. Pentren npi GoMGapAPOBIce METATTHNECKIX MuIIieweit 91eKTpo-
HAMM, YCKOPEHHLINIL DCKTPIECIMM HOTeN, OBHApYAILT HOBLIL BUA HATYWeHIS, Ha-
apanmstit i X-ayuasin, BiOCIGACTRIN 9T0 HATYeHIe GALIO HAIBANO PHTICHORCKIIN.






OEBPS/image/1088.jpg
B raKix cayuasx nomssyIoTes opMyIofi K CrenHATbHO TeOpuI OTHOCHTED-

1+2

(1.13)

Onpegesienas 10 7oii opMyIe CKOPOCTS KBAIAPA NP TOGON KPACHON CMe-

IeRHH 6YACT MeHBIIE CKOPOCTIL cReTa.

4. Beeneumas pacHIMpACTCS H3 HAUATLHOTO CREPXIIOTHOTO I CREPXFOPAYEro
cocrosmus B pesyabrare Tax nasmsaesoro Boavwozo Bapwsa.

Boumoii Bapsis — 06u,enpuniman KoCMON0ZUNECKR HODens, ONUCHEAIOUAR
pannee pazsumue Beenennoil, a umenno navano pacuupenun Beexennoii, neped
Komopeim Beerennas 1axodunac & CunzyAsproN coCMORNLL.

KocMoztorieckan cHuryaspiocts — cocmoanue Beeaentoil  auansnuil xomenm
Bonsuozo0 Bapuaa, xapaxmepuayioueeca Gecxoneunoii niomuocmyio u memnepa-
mypoii mamepuu.

'KOCMOIONIECIAst CHITYAAPHOCTS ABACTCS ORMIN M3 IPUMEDOR IPABHTALHONNLX
CHEryAApHOCTel, NPEACKATHBACMBIX OBIIeii TeOpHeli OTHOCHTELHOCTH  HEKOTOpHMI
APYTHMH TOPHSNI TpABHTAIIH.

Tlo conpemenuise mpecTasersiy, naG1ioxaenas nass ceiiviac Beerermias sosmiiia
nOuTH 14 MDA €T HA3GA 13 HEKOTOPOTO HANIALHOTO CHILYIIPHOTO COCTOILIS It C TeX
nop mempepuBno pacmmpsere m oxmaxaaetcn (puc. 11.6.2). Cornacno masecTi
OFPAIEHILIN N0 IPHMEIINOCTH COBPEMEHNbIX (HINUECKIX Teopuil, nauGoee pan
HIM MOMEHTOM, fOnYCKAIOWIN ommcamue, cuuTaercs Moment [Laanxosckoi Inoxu
© Texneparypoii npmvepro 10° K 1 miotiiocTsio oxoo 10° /e,

cunryanpuocrs,

Puc. 11.6.2. Boaumsonene
Beexennot nocie Boxbioro Bapiiza
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L. Uro maasmaior spepus peaictopow? Ha Kaxix wactell cocTout sepisli poaxtop?

2. Kax ofacizerca npiun AeficTaiA ACPROTO peakopa? C NOMOIIbO KAKX oie-
MEHTOR YIPABIIOT AACPHLIN PearTOpON?

3. Yo Takoe kpumeciali passep u kpuTiecas Macea? Kaxoll Xapaictep oot uensas
‘e geseris, et Koxpduent pamenokems: 1) k> 1; 2) k = 13 8) k < 12

4. Jlan kaxix nenel cosgaioTen atoMiie i Teposiepie pearropu? Kaxue tunsi
peaicropon eymectayior » Kasaxerae u CHI?

5. B 4en 9A1TI04ACTCS NPHNNMIHATLIOE OTIIIG ATOMHLX POAKTOPOB HA TOIIOBHX
1 Guterpuax uelitporax?

Bl

CealiTe ami-NOACS AACPIOTO PeaiTOp.

TPHMEP PENIEHHS 3ATAYUH

Bazawa. Tpu cropauun azepHoro TommMEA na aToMnofi aexTpoCTAMILI 38 1 ¢
Butzenneres npuGmanTeLIO 28,5 ML ameprini. CKOALKO AACPHOTO TOPIONCTo pac-
XOAYET CTANIILA 38 CYTIHN, GO NDUNATS, wT0 O aTos ypana 12U npi Aeewi na
ama octomica pugeaner 200 MaB onepran?

Hano: cu Pemenne:

W - 28,5 Ml | 28,5 10° [l | Paccumraes, ckouKo OHEPTII BMAETTCTCH

Ry pi croparm syzeproro Tomxiza aa 1 cym:

W, - 200 MsB | 82107 e W= Wt

w7 Tax xcax £ = 1 eymicu = 86 400 cexyux, T
Wt

W, = 28,5 10° - 86400 ~ 2 462 400 - 10° (T).
Ecau ouan aom ypana npi aexemmn na fpa ocoKa paAeaseT 200 MoB onepra,
70 a1 phgenemes 2 462 400 - 10° [l omeprun mymio

%- 2 462 400 - 10° T /32 - 107 Il = 76 950 - 10%,
70 cctn TpeSyetea 76 950 - 10 atomon ypaa.
Tlogeunraes wacey ypaua:

N

N m NM _76950-10" 23510

=m
M N, 6107

0,03 & = 30 (rpason).

0% 5 ¢ 7: 30 (rpastos ypama).
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Penrremonciie 1yws aoanuxalom npu pearon mopxodce
Nl cunLHO YeKopeR b 3AeKMPONOS AUGO NPU GHiCOKOIMNED-
zemuneckux nepexodax a anexmpounmz oforouxax amoxoa.

OB adpepercra, IPHEOASIILE K HOMYCKANIIO PHTRERORCKO-
FO IYA, MCMOALIYIOTCA B TAK WATHBAGMIEX PENTFCHORCKIX
py6Kax (puc. 8.11.1, a). OCHOBNAMI KORCTPYKTHEHAIMI
otemenTaNI TaliX TPYGOK ABATOTCH METALTIICCKI KATOX
4 aHOR. B peNTIEHORCKITX TPYOKaX HIEKTPOS, HONYIeHHEE
KATOZOM, YCKOPSIOTC MOA ACHCTRIES PAIHOCTH DICKTPIIE-
GRiX moTeRINAZOR MeY aNORON i KaToxow. Buupsamuue | Berereius Koupex
 MOBEPXHOCTH KATORA OACKTPONH, YCKOPEHNHE DICKTPIE:  Lememt mons, nma
XM MOTEN B BAKYYNHPOBANHON TPYGK, DI TOPMOAEHII b Bupuyprenou yumsep
VAGPUBIIICE 06 AN, HATYUAIOT CR.10IHOE (HenpepHaHOE) pemT-  CHTere.
FCHORCKOE HATYNCHIC, KOTOPOC HAJIRACTCS MOPMOINBLN PENMZENOACKILIN UIAYeNLEN.
(puc. 8.11.1, 6). Taxoe uanyuenue ¢ Goee KOPOTKOI ATUHOM BOTHEI HATLIBACTCS Hcecm-
KuM penmzenoacrun uanyuenuen.

C APYToit CTOPOHEL, YCKOPEINHC SACKTPONEL, CTOTKHYBIINCH ¢ ATOMAMH DemCCTaa
8H07A, IPOBOIIIPYIOT BHICOKODEPTETIITIECK e HEPEXOT B 11X HTCKTPORNELX O6ONOTKAX,
COMpOROAACNEE HCTYCKAMIOM PENTCHORCKOPO HATYICHHS ¢ XADAKTOpHbM AuCi.
AT cuexTpoN aToMOB ZamHOFo BemecTsa. TaKOS HOTYNCHIE HAJMIACTCS Xapax-
mepucmueckun penmzenoackun uanynentex. XaparTepuCTIIECKOE HATYCHIC,
AmmeiiuaTie CHOKTPH KOTOPOTO PACHOTOCHE! HA ATMHHOBONNOROF HACTIE CHOKTPA
(puc. 8.11.1, 6), SBASCTCS OTHOGHTETDNO MAZKUM PNM2ENOGCKUN UIAYENUEN.

Tlo cpaBeNINo ¢ BIANMN CHOTOM HCBHANNOE PENTICHORCKOE HATYCHIE Gectpe-
HATCTBENNO TPOXORNT epes TGO BEIECTEO.

a) X, 4t o

sepassepneriocrt
ety

enexrp

ran—
sy

v, v -
Pue 8.11.1; o) poriononeas s X ~ pexsesoncsse s K - o 4  asos; C
Rroorsoz U, HAmpaenie takaz ke U_ - yesopionioe tapinkes W, - nnyc

Soions XA W BTSN BOAORS ARSI, ) T PORIOIONCKOF sy

Pemrrenonckoe uaIyuenHe NPEACTABINET COGO DIEKTPOMATHITHNE BOTHH,
¥ KOTOPAIX ATHHE BOMH Ae:KaT B MuTepRATe MpiMepHO 107 ~ 10 M.

Pentrenoscioe maTyHeIie N0-PASHOMY TOFIONACTCS BEIIECTEOM, & OTOMY Pas-
MAIOT MAZKOE PEHTICHOBCKOE WATYUGHHE ~ OHO CHIRHO MOTIOIAETCA ~ H Jcecm-
Koe ~ Mano norzomaeTes (yer0BHO pentrenoscKoe Hayuemue ¢ % > 2 - 10 a cuin-
Taeres Mariust, o & < 2+ 1079 1 ~ secTicmsr).
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B niepuox spewen o7 115 70 10 cexcynz nocie Boaiioro Baprisa nposcxomnis
nponeces pomacmus Beeaemnoit ua cumryspmocta. Cunractess, 4T mpm 9ToM
Temmepaypa u moTHocTs Bemectna Beenenmoii Gmum GAMAKE K MIARKOBCKIMM
amasennsm. Tlo OXOMYANIN STOTO STANA TPATNTANIONHO HATYNEHHE OTACTHIOCH OT
semectna.

Tipubamontensio wepes 10 cexyn nocae mowenta Bomsmoro Bapsna (bagonrit
nepexoa pegBan oxconenmIATbOE pacmpenne Beenemmofi. [lammuiii nepiox mory-
s massamme Kocxuueckoi ungasyuu m sasepmmncs sepea 10 cexyna mocre
sontenta Bomsmoro Bapuina.

Tocne oxomsanms ooro mepioza cTpowTembL MaTepan Beenennoit npexcranan
coboit keapr-zonny. naasny. Tlo MPOMCCTEIN HEKOTOPOTo BPEMEMH TeMTEPATYPA
ynana go omasemmit, MPW KOTOPEIX CTAR BOIMOEH CTEAVIOWH (agonii NEPEXOR,
naswmacwwii Gapuocenesucon. Ha oTom oTame Kpapim m TIOOM 0BbeAMEAICH
' Gapmomsi, Taxie Kax mpoToms:  HeiTpomt. TIpi TOM OATOBPENENIO MPORCXOAMTO
acmeTpIIHOe 06paoBamue KK MATEPIN, TAK W ANTHMATCPIH, KOTOPHE BIAMMIO
annuramponan, mpespamascs » narysene.

Jlansmeituee mazeHTe TeMTICPATYPH TPHBENO K CIEAVIOMENY (AIOBONY TEPEXORY
OBPAIOBANIIO UIULCCKUT CUT U ITEMEHMAPHBLT HAEMUY B WX cOBpENENHOI (opie.
Tocae wero macTynma Jn0%a nyx.acocunmesa, npu KOMOpOi npomont, oGsedunsacy
€ neiimponau, 00pasosau sdpa deimepus, cexus4d u CUSE HECKOLIUX AETKUT USOMO,
nos. Tloene gansmeiimero mazems TesmepaTypu i pacmupens Beenennoit nacrymm
CleAYIOmNiE MePeXOABI MOMCHT, IPH KOTOPOM TPATHTAIIA CTATA AOMMENPYIOMICH
cunoit. Yepes 380 mesesw tem nocae Boxbwozo Bsprisa Tenepatypa cnmamnach ma-
CTOALIO, TO CTATO BOIMOKMEIN CYIIECTROBANHE ATOMOD BOROPORA (A0 TOTO MPOIECCH:
HOMMIAII 1 PeKONGHNATIIN TPOTONOB ¢ HTIEKTPORANM HAXORHTICH B PABHOBECHI).

Ha orox nepuoze xamepus Beenennoii emana npospasnoi 1% usnyvens 60do-
Ppodonodobumx amoxos, xomopoe, caoGoduo pacnpocmpansscy o npocmpancmoe,
Gowno 30 nac  sude peamsTosoro maxyzemus.

Cymecrsyror paamwmsie sozean Beenenmofi, cpexn koTopsrx xodean copauei: Bee
ennoi cunTACTES Gonce MPHEMTENOf AT OMHCANTS BOSHEKHOBCRIS PEAUKMOG0Z0
waryvenus.

Modens zopaueii Beenennoii ~ KocmomoTIIECKas MORES, B KOTOpOii IBOMOLS
Beaenmofi masumaeTes ¢ cocTosms MI0THof TopsTIEH MTA3NB, CoCTORMEH 13 dneMer-
TAPHBX waCTHN, 1 MpOTEIACT MPH AATLMEFIIEN AXNAGATIICCKOM KOCMONOTHNCCKON
[rr—

Brepuste wozens ropsueii Beenennoii pacemarpusanacs n 1947 roxy comer-
cxomw u aepurancrme yuemsn T. A. Tamoms. Hamboree cymectaennoe mpex-
cxasanie, suTexawomee n3 Mopemn ropsueii Beenemmofi, ~ 9To mammume B Koc-
MINECKON TPOCTPANCTAE PEAURMOG020 UINYUERUR CO CTEKTPOM, OuemD GamI-
KHM K CHEKTPY ABCOTIOTHO WEPHOTO TEma; 3To MATYNENHE BOINNKANO HA pammei
ctagun pacmmpsomedics pmamNofi Beenentofi B MoMenT pexomOmmamMI HoHOD
(5 ocroBmON B07OPORA I reTIIN) M IMEKTPOROD B HEHTPATBILE ATOMD.
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Yposens B

9.6.1. Kaxas wacca ypana 33'U pacxoAyeTes oa cyTion ia aToMmoii d7exTpocTanm
ommocTsio 5000 KBr ¢ KILL 17% , ecan mpn kaxiom axre xenemns puAets-
eres oneprua 200 MaB? (Omeem: 31,1 - 10 kr.)

9.6.2. Onpexemre wmero nefimporios, nosmmxaromux 3a 1 ¢ B AACPHON peaxrope
© enonoii MommocTsio 200 MBr, ecan nanecTHo, wTo MPW OXNOM aKTe AeTC-
s pgensercs mepris 200 MoB, a cpeatee wnco neTponoD ma oRm axT
aenemina cocrananer 2,5 (Omeem: 1,6 - 107.)

9.6.3. HailuTe omexTpisecky o MOIOCTS AToMTOf 91€KTPOCTANTI, PACXOAYIOMEH
ypan U maccoit 0,1 xr b cyrwu, ecan KIU cranman cocranaser 16%.

15,13 MBr.)

9.6.4. Peaxrop mommoctsio 100 MBr nponsaozur mayromuii 3 py. Hexons i toro,
wro B cpeaest npi oanoy axre Aexemia aapa iU BosmmKact 1,5 1apa nay.
oS, HANANTE, CKOTLIO TP STOM MAYTONHS 06pAIYeTCA B TeteRHe 10 AL
(Omaem: T2 1)

9.6.5. Tlpu zenemms ogmoro aapa ypana 11U ocnobonczaerca 200 MoB smeprai.
(CIOMbIO OHPFIN BLACANTCA TPH LEHHO PEAKIULI B OBPATKE AGHHOTO YpaHA
saceoft 60 xr, ccau pasaenuea 0,1% CofepRANUIXCS B Hex AACP?

(Omaem: 306,2 - 10 MaB.)

9.6.6. Ha arouiofi aaexpocrannimit sa rox pacxoxyercs 1,5 wr 2. KII crammum
cocrananer 25%. HaliziTe DACKTPHTCCKYI0 MOMHOCTS CTANIULI, CCau T
Aememun ogsoro aApa ypana uzenserca 200 MoB onepri.

(Omaem: 12,6 MBr.)

9.6.7. Aromias axexTpocranms Momuocrsio 1000 MBr mucer KII 20% . Kaxona
Macea pacxoayenoro aa cyrin ypana 2 U? TIpit Aenexii AHOr AAPA ypaa
sugeaserca 200 MaB oueprun, (Omacm: ~ 5,3 xr.)

9.6.8. Baiuay Gomumofi ouCpri casai, NPHXOARIEHCR A HYKION SAPA TOTIS, B03-
MO Ka0MEpreTIECK e oK Renenns neriux szep. Hafiznre, Karas
orteprins nuAeseTCS M GoMGAPAIPOBIce S0pa 11 3 TpoTORAMI € 0BpAzORARIEN
pex oncrun, (Omaem: 8,2 MaB.)

9.6.9. Onpegeaure, xaxoe Kommtectso ypana 3i'UnoTpeSiser o cyrii azoMmiric
Regoron, ecar MomHocTs ero ApHratencit 8,2 - 107 Br, a xosddumient mo-
eatioro xeiicraist cocranaser 17%. CANTATS, To N ACTONIN OAHOTO SAAPA
arowa ypana U sueasercs onepris 200 Mo, (Omaem: 0,2 xr.)
Vpoaens C

9.6.10. B 5AcpioM PeaxTope a TeIIORLX HETPONAX CPEANCS BPEMST IS OAHOT T0-
Kosens ueiiTponon coctanser 90 ae. TIpuAIAS KoXBIIMCNT PATMHOKCIIE
nelirporon k ~ 1,002, onpegexire nepuox peaxopa. Ilepioz peaxropa - oTo
BPEAL, B TEHEHHC KOTOPOFO HOTOX TENIOBLIX HOHTPONOR B PEAKTOPE BOIPACTACT
B¢ paa. (Omaem: 45 c.)

(Omse
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2. Bormonas mpHpoAa PeRTTEHOBCKOTO MATYNEHHS HOATBEPAAGETCS HAGTOAGC-
sw0fi ampparuueit pemrremonckoro manyuemtn (1912) - swremus, mprcymero seen
upas somm. MasecTno, uTo A1 HAGMIOREMIS AMBPAKIHONTO KAPTIID HEOOXOMNG,
“TOGb MOCTOMIA pEmeTICH Gbia TOTO e MOPAKA, X0 1 ATHAA BOMH NAAGIOWETO
nanysenus. D10 yenonme, M0 mpeATonoKemO Hewenoro (uamxa M. Jlayo, pamon-
HACTCS [T PONTIEHOBCKOTO MATYNeHIHS PN AHQPAKII A KPHCTALIAX, Tal Kai
ICPHOAL KPUCTANIINCCKIX. PEMETOR CONIMEPHMH ¢ ATHHAMH BOMN PEHTICHOBCKOTO
nanysenus. JleACTONTCABNO, CCAN MYNOK PENTTCHOBCKOTO HATYNCHIS, BHCTCHMbi
€ NOMOIILI0 ABYX AMAGPAT™, HATDABITS A NOHOKPHCTAILT, T0 Ha SKPAIe 32 NOHOKPI-
CTannoN HAGTIOARCTES ANPAKIONAAS KAPTHIA B DHAC OTACTHNDIX NATCH, NPABIILHO
PACHOTOMEHNLIX BOKPYT HeNTPARLHOTO nATHa. TIpH AMPPAKIII Ha NOAMKPHCTANIAX
AMPAKINONTAS KAPTHIA PERTICHORCKOTO HOTYSCHIIT BOJMHMKACT B THAC CHMNETPIIHO
PACIOTOMEIINLIX KOMIENTPHHECKIIX KOTer.

Tosnrenne pentrenoncioro annapara cTazo mactosmeii pesorommei B AMATHO-
CHIe: BPANH HOTYWILTN BOIMOAKHOCTS YBUACTS MIOCPAKEHNC BHYTPCHHI OPraHOD,
OmerTs X cocromuie. OHAKO DTOT METOR HMEET PSX HEIOCTATHOB: B MACTHOCTI,
ABYMepisti PeTrex TPHBORNT i TOMY, TO H30GPAKCHI ORI OPFANOD NOTYT «ia-
KIAAMBATHCST» 1A HAOGPAIEML APYTHX, 1 B PEIYILTATE TOTBIO OT OIKITA 1 HCKYCCTDA
Bpaua, PACHIIGPOBKBAIOMIEro PORTICROTPANAY, JABHCHT NPABHILHOCTS NOCTANOBKIL
Auarnoza. Kpoe Toro, 13-3a 0coBeiocTei 05CACXOBAMI Ha PENTTCHOTPANDIE HETLast
VeuAeTs, P 0GpaGORAIIL, NANPIMED, TPLAI W BOCHATCHIS.

3. Bee 70 crioco6eTnOnAN0 PAIpAGOTICE HODBIX DHAOD AMATHOCTHICH, CPEAM KOTOPHIX
0CoB0C SECTO JAMIMAIT KOMRbIOMEDHAR U NAZHUMNO-PEIOHANCHAR MONOZPAPULL.
Tomozpagus wax ocobuii MeTox obecnewBaeT HocOfiHOE HCCTOTOBANIE OBLEKTA
# mocTeAyIOmee opMEPpOBAIIE eTO TPEXMEPHOro HIOGpACIS.

Kowmbiorepmas Tomorpagus ~ amo ofcredosanue, xomopoe nposodumen
¢ nomowsio penmzenoackux ayeii. Ho eci Tpit OBLHOM PERTICHE Ty IPOXOAAT
CKBO3 TeT0 1 (GOIKYCHPYIOTCA HA IIEHKe WM IAACTHIE, AABAT ADYMEPHOE MIOGPA-
KemHe, TO NP PHITOTNCNIN KOMTLIOTEPHOM ToMOTpADHI HIOGPANCHIE NOTYIACTES
ofemmbn. J[e70 B YCTPOMCTDE ANIAPATA: HCTOSMAIOM PERTICHOBCKIX TySei CyxuT
KombueoBpAIMLI KONTY, BHYTPH KOTOPOTO PACTIONOKENA CTICNNATHHAS KYWIETKA
(cton) ans mammenta. Taxie 05pasoN, DHTOTNACTCA WeaAs CCPHS PEHTIEHODCKMX
CHIMKOD OpFaNoR, NOAYHCNNLIX ¢ PAINAIX TOIEK N TOX PATHEIN YTIOM. C HOMOMIEID
KOMILIOTEpA Bee HAO6PAKCHIS 06PABATRAIOTCS, I B HTOTe MOACTHPYETEst TPEXNEPHOE
naobpanenme oprama.

MarmuTiO-Pe3ONANCHAR TOMOTPAGHS HE HYAKAGCTCR B PENTICHORCKX IyHaX,
wTo smasercs ce ocobun cnojictnon. [lammmtii BuA ToMOTpAIH ocHOBAN Ha SBEHAI
SACPHOFO MATHHTHOTO PeIOANCA — CTIOCOGHOCTH MPOTONOB ATOMA BOZOPOAA (KOTOPHX
OeHE MHOTO B TeTe HETOBEKA, oTee HEM HANOTOBIY COCTORIEM H3 BOAH) MEHSTH
CB0I0 OpHeERTAIITIO B MPOCTPANCTDE MO BOYACHCTINEN CHABIORO AEKTPONATHHTHOTO
nons. JIpyrum cl0BaNI, MATHETHO-PESORANCHYIO TONOTPAGHIO MOKIO TPOXOATS
CoB YTOAMO wACTO Gea PHCIKA NPEBHICHTS KOMYCTIMYI0 A0y PARNAIAII.
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Penuxmosoe usnysenue snasETeR QAN NI KOMIORETOB OIIE0 (oma KoCMIIC-
xx amexTpoMaTIHTHBL Homy ey i, OO PABHONCPHO PACTPEAETEHO o HESecHo cdbe-
Pe I 10 METCHCHBIOCTS COOTHCTCTBYET TEILTOBOMY HOTYHENHIO ACOTIOTIO TEPHOTO Tena
npu Tenmeparype oxono 3 K. Hamwsme pexmironoro manysemns 5o Beenemmoit 6suto
obmapyseno awepurancimun yuensonn A. Tlenanacos n P. Yiaconon 5 1965 roay.
Ba 970 orcpuTie B 1978 roay omn noaysman Hobenencicyo mpexmio.
CoficTna pemmrTonoro maysemns xopomo cornacyiores ¢ rumoteaoii T A. Taxosa
o ropseit aozen Beeaentiofi, COrAaCHo KOTOPOit IIaIMA 1 HTEKTPOMATHHTHOE HATYe-
nme ma pammnx cragusT pacmmmpers Boeennoii 05IaAa I BHICOKOf ILIOTHOCTSIO 1 TeM-
neparypoii 10°K u nuume. B peayasrate pacmmpenmis Beenennoii rexmepatypa ropseit
R —— B ST
Tlpn resmepatype o010 4000 K MPONIOmIIA peKOMGURAIIIS TPOTOROB K HTEKTPOROD,
noce sero pasmoBecHe 0GpasoBABMIETOCs HEHTPATLHOTO BemeCTsA (H0AOPOAD 1 reTs)
© nonysenmem mapymuocs. BCACACTBHE TOTO KDANTH MOTYSCHIA YIKE HE 00NAzATH
HEOGXOUINOTi 15 HONHIALIIH BOILECTSa eprieli, I Ot MPOXOLTI HEpes Hero Kak epes
npospauyio cpeay. TemmepaTypa 060COGHBIIEROCs HATYSCRII TPOZOTIRAT CHILKATLCS
& mameit amoxe cocranina oo Tpex rpagyco Kenvomma (3 K). Taxim opazon, ot
HOTyuCHHC COXPAMHIOCH A0 HANINX RCH KAX PeAURM OT OXH PeKoMOHmAMMI
& o6pazosames mefiTpaTbILIX aToMoB DOROPORA 1 remes mocte Borbmoro Bapuma.
5. Kpumuueexas naomuocms Beenennoii - nemmmma wacconoji nioTRocT ate-
‘prn (seprim) Beenenmofi, o7 K0TOpoft 3ABMCAT FIOBATLNNE TeOMETpIECKHE CROfCTR
Beeaenmoii b KoCNOTOTIECKX MOACTX. B CBOI0 ONCPERD, BEMITINA KPHTHICCKOH
naoTocT Beenemnoit p, sanment ot anaenms nocrosumofi Xaona H:
3
P~ &a
e H - moctosmuas Xa66aa; G ~ rpamwranmonnan moctosmmas.
Tlpw sanmcs KpUTIICCKOf MAOTHOCTI (1 APYFIX KOCMOTOTHSCCKIX TAPaNCTPOD)
acTo ucnombaywor Gespaswepuyio moctosmmyw Xattra h, onpexencmuyio xax
= H/(100 (s/c)/Mnx). B orux ofosmasemmsx wpurimecras nnotnoets Beenenmoii

. (114

p, = 1,88+ 10°h* xr/aet = 1,05 - 10°*h* ToB/ear’,
tne H 1 h 3apucsiw OT Bpesen, ocTaTsse KOXDONINENTE B OTHX BHpAKCNISX HE
aapmcs ot ppewen.

C yeerons Toro, wro sacea mystoma (s sacca aTowa pOTopOAa) mpiNepHO pana 0,94 ToB,
kpumusecras niomnocmy coomsememoyem 5,5 amona 60dopoda na Kybuseckui
xemp.

Tlo nonysemmut gamme, mabmoxaewas Beenemmas ssrsercs maocoi. He-
xoas ua oToro, cornacuo wozenn MpwaNana, cpeanss nrOTHOCTS Beenennoii pasma
KpuTIrIceoii: p - p, ¢ TounocTbio mopsAKa 1% . Opmaxo Gapuonnas (obwunax, do-
emynnas npamwn nabrodenusn) mamepus daem o smy nxomuocms dosorsHO
Manoui oxnad: s (4,54+0,01)% , wn 0,25 aona BOAOPOAA A KyGECIRE MTP.
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1. PaguoaxTusioe MaIyueHie OKasHBAET HEPATHDHOS BOIEHiCTBHE Ha IIOPOBE
“ezomexa. V ueTOBeIA BOIMOAKHEI POAKIIN, HAMHHAS ¢ MOBMIICNIS TeMHCPATYPH
Tena u saxamBas xyesoii Gonesbio. Kax HIBECTHO, NOBMIICHHE TeMIEPATYPH Texa
FYBHTEIRHO AN KIETOK Tena. PARHOAKTHBIOE HSTYNENIe NOPAXACT KOCTHbI MOST,
SICTKI MHIEBAPUTELRORO TPAKTA 1 APYFHX HACTEIl Teda.

Mexanusn GHOTOFHHECKOrO BOSACHCTBIS PAMOAKTHENOTO HINYHENIS ACTHTCH
na comamuveckuii u zenemuveckuil. ConaTmeoK e HPPOKTE TPOARATIOTCS KO-
cpeAcTBeIIO y HAGTIOTAENLLX TIOACI, TEHETIECK e MepeAaIOTes IOTOMCTEY, HOpaKas
xposoconst. TIpiiew AeiicTaie 0BAVUCHIS TPOARIACTCS He CPAGY — KomeOIeTes OT
2-3 wacos A0 HecKOTBINX MecAHEs.

PajHOAKTHBNNE HSYHEHIS OTANNAIOTCS H HONOMHTENLHMA CTOPONAMI.
B Meummie A€fCTBHE PATHOAKTIBHOTO HOMYHEHIIS HCHOABIYIOT ATA JEHEHHs PAKO-
Bix omyxoreil. BHCTPO PAIMHOKAIOIUICCS KICTKI B GIOKANCCTRERHMIX (PAKORBIX)
onyxomsx Golee UYBCTBUTEILRE K OGTYUCHIIO, ey HopMaTsube. Ha oron ocnoBano
HoZABIENIe PAKORO ONYXOTH {-TYUAMH PAZHOAKTHRNLIX NDENAPATOR, KOTOPHE ALK
oToji et Golee HpHOKTHBIEL, e PEHTIOHORCKIE IV

2. Aanenue ucrycemaennoti paduoaxmuenoemu oTkpsTo 5 1934 1. cympyramn
Komo-Kiopi, K0TOpkIe HOKAIANH, UT0 Npi G0MBAPAUPORKE C-HACTHIAMH AACP ACTKITX
eMeRTOB 06pasyIOTCS APYTHE DAEMENTS, ABIONlHECS PAAHORKTHBHAMI. Peaxitus,
B X0z KOTOPOIi YAQIOCH OTKPHTL HCKYCCTENHYIO PAMOAKTHBHOCT, UMEET BHA:

DAL+ (He s $P+ n. (9.16)

B peoyasrare oroll peasuui sosuiKaer ekycorsemusth pasuoaKTusAh Hsorom
pocipopa 2P,

‘Mo HoAYHHTA HOKYCOTSeNIAe PATMOAKTHBNM HSOTONA HpH CONGAPAMpOSKe
&Aop crabunbx sneueion meirponaus. Hanpixep, upi SouGapauponie asora
elivponasu oSpasyerca uckyccTaeuul pagHoaKTHBNALE 50TON yraepona ''C, upi
PacHaze KOTOpORD BosHHKRET HOTOK SAEKTPOWOR (P-snyewuE):

Nl FO+p,
MO N+ fer ! @10

B macrosmee spesst uonectio copime 900 PARHOMYKTIIOB, HOTYSACHBX HCKYC-
craenmuy myTes.

HexyceTnennoii paHOAKTHRNOCTLIO HAIWGAIOMEA UITYNENUR, UCRYCKALNDE
HeCIAGUAHMAU UIOMONANIL XUNUNECKU INEMENMOS, AGATIOUULCA RPOIYKMAN
nayuno-xoaniicmaennoi deamensuocmu iodei.

TIpupoza uanyueniii ecTecTRORHOf 1 HCKYCOTROHHO PARNOAKTHBHOCTEI OAHA 1 TA
iKe, 060 6uda nOGuURAIOMES 0OHONY U MONY e 3aKony PaduoaxmMuaHOZO pacnadd.
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Mlce:tezoBains KOMIIOTEpHOI 11 MAFHATHO-pesORANCHOf TOMOTpadiii n0sBOATOT
HGYUHTE CTPYKTYPY U COCTAR TKAHEii HYJKHOFO OPraua, GHCTPO BABUTE NATOOMIO
1 naGHAWNTS BepHOE Aetere. B P, I TOT, 1 APYFofi BIL AUATHOCTILKH MOKET
LTS HONOTRI0RAN U1 HAYUEHIS OGO H3 CHCTEN HEAOBEECKOTO Tena, OAMAKO Ka-
i 3 METOZOB 0TAAAET MAKCHMATLROI S{PPEKTHBHOCTSIO THII, HPH HCCTEAOBAII
ONpEAEACRHOTO Neperis OPrANO, NpURCCHNLX B madauye 8.11.1.

Taauya 8.11.1

Ipusenenue koxnbomepnoil u xaznumno-pesonancnoii moxozpagpuii
& uccnedosanuu exosevecrux opzanoa

Komnuiorepan Tosorpagms

Maruntio-pesonancuan Tomorpadun

HauGonsiedi AnarmocTHtecKol T0%-

soetsio KT obnagaer npu nccrexoams:

* KoeTHIX CTPYKTYD;

* COCY OB, B TOM UHCIE BEYTPINCPNHLLX;

* MoueBL e THTeABHO CHCTeNMM;

* opranon rpyzuoit KkaeTi;

« nop-opraos;

« oprasion 6piommofi nomoeTu;

© TpamMmpoRAREAIX TKaMEl NpH HOAO-
[T p——

P TS A—

MPT-ofeaeAoBaNI OTIHIAIOTCS BHICOKOT

HnopMATURIOCTLIO NPH HAYHeRIH:

« oprasio saz0ro Tasa;

* H0IROROUHOTO CTOTBA 1 MEAIMOIBOMKO-
Bux gueios;

« cycranos, csasoic;

« Tpaxen, aoprsi, mimesoaa;

© APYTIX OPaoB ¢ BLCOKIM Cofepa-
nuent smKOCT

Hobeaescryio npesimo.

Jonoanumensuwii xamepuax
Ba orxprmie X-nyveii B. Pentren nepasn 13 duanicon oyt 1901 roay

(Ol —

KAKOB MEXAHHIM BOUHMKHOBOHIS PONFICHOBCKORO Maysimis? Ha Kakie g Ae-
szes pesrenoneioe wayseme?
2. Kakosis 0ciopibe cBO/CTSA POTIeHORCKOro Haayuerits? Ha wew ocHOBaN npuumn
pabort pewrenonckoll TpyGKK?
3. KakoBll IpetMyIIieoTsa 1t 0co6eHHOCTIE KOMISIOTepHOlL 1 MATHITHO-PesONACHOIL T0-
orpaguu?

Moysire BOIpoc, HOUENY /U1 ONPOREICNILS KAUECTSA CHAPHLLX LIBOB X IPOCHOTHBAIOT
[DONTEHOBCIIN HARYHOHHEN, & 3A HIICTHCN HOMOMAIOT PONTFOHOBCKYI) MIeHKY. Kak
HOCIe IPOSBCHHS IICKKI OUPOCANIOT KaueCTO 1Ba? OTSCT OGCYANTE BO BPONS TpE-

aewramun.
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7.2.8. Bmesgmuit xopabas, Bmymuiica co ckopoctsio 0,8 ¢, myTemecTsOBAX
10 ser 1o wacax koeMonanton. Ha cx0IKO 3eMAHE BYAYT CTAPIIE KOCMOHAR-
08, KOrAa KOPAGM: BepreTcs na Bewnio? (Omeem: ua 6,7 7er.)

7.2.9. Kocwmuecxnii kopabih yAaaseres ot BeMAU ¢ OTHOCHTEILHON CKOPOCTRID
0,75 ¢, a satew c mero crapryer paxera (s mampapmemmn o1 Bew:i)
€0 cxopocTsio 0,75 ¢ OTHOCHTeNBHO KoPAGaL. UMY PARHA CKOPOCTE AKeTE!
omocuTexsno enn? (Omaem: 0,96 c.)

7.2.10.C xaKoil CKOPOCTEIO 6YACT ABMFATHCA KOCMIECKiil KOPAGA: OTHOCHTELEO
Bes, npuEATOfl 3 HEMOARKHYIO CHOTEMY OTCHETa, CCAH XOA BPEMEHI
Ha KOpAG7e AAMEATHTCA B AR PAIA C TOWKH GPEHHS JEMHOTO HAGMOAATER?
(Omaem: 2,6-10° w/c.)

1. Baxoms Mexamun HL0TOHa mpi GOILIIIX CKOPOCTSX ABHIKCHUA He CORIACY-

i0Tes ¢ HOBKIMH HPOCTPAHCTRCHHO-BpeMeHHAIMI npexcTanenmm, okakex oTo KA
npusepe sToporo aaxoma Hyiotona:

A5

™A

(7.5)

Cornacno sroposy saxony Huiotona (7.5) nocrosmmas cina, geficrsys ma Te10
POZOIKHTELHOE BPEMS, MOKET COOBIIHTE TETY CKO, VEOAHO GombIIyio cKOpocTs. Ho
B ACiCTBITE TLIOCTIE CKOPOCTS CBETA B BAKYYME SIBISETCS NPEACLHOf, 1 Hit IPH KAKMX
VCTOBIX Te0 He MOJKET ABHTATLCA CO CKOPOCTLIO, MPEBHIIAIOmEH CKOPOCTS CBeTa
5 BaKyyMe. CIeA0BATEABHO, AT TOTO HTOGH NPEOAOTETS ITO NPOTHBOPEUIte, TPEGYeTCH
manenenne ypasenn Heiorona. Jins aToro nepeiizen K Toif (hopye samich BTOporo
saKoma AERAMmKH, KOTOPOI HoMBIOBATCE can HbioTom:

A

~-F, 7.6

o (7.6)
rge p=mi - unmyrse Tena.

B ypasueusix HiioToua Macea Tela CHUTATACh HEIABHCINOI OT €O CKOPOCTIL,
ToCTORMIIO BeTIINON. OFIAKD MU YAEAUNEHUL CKOPOCTIN MeAd, KaX NOKaInoaiom.
pesyabmamut kcnepuNenmarsHbLY UceaedoBaHULL, €20 HACCE HE ocmaemcs nocmo

annoit, a pacmen.

2. BaBHCHMOCTE MACCH OT CKOPOCTIN MO0 HAfiTH, HCXOAS M3 NPEANOOKERIS,
T0 JAKOK COXPAHEHUSR UNNYABC CMPAGEDAUE U NPU HOGELE NPeICMABACHUE O NPO-
cmpancmae u epesenu. He npuberas k CROAHLM MATEMATHYCCKIN BLTHCICHIAM,
npusesen mums Kowewstii pesyauTar. Eo sepes m, 0603HANTE MACCY IOKOAMErocs:






OEBPS/image/38.jpg
Tena, To Macea m Toro e Tera, HO ABKYIETOCA €O CKOPOCTHIO §, OIpeACTAETCS
bopaynofi (puc. 7.8.1):

@0

Puc. 7.3.1. Tpadbic QaBHCHMOCTI MACCKL Te1A OT €10 CKOpOCTH.

TIpi CKOPOCTSIX ABIDACHINS, MHOTO MEHBITIX CKOOCTH CRETA, BHIAACHIE

“peanaitio a0 oTmrwaeTen o1 cxumm. Tax, MPH CKOPOCTH COBPEMEHTOIE Koo~
surecioii paxers: v = 10 Kk/c oYUM CACAVIOMER aHARCHIE:

0,99999999944 ~ 1.

TI09TOMY HEYANBHTELIO, TO SAMETHTS VBEAMTENHe MACCH ¢ POCTOM CKOPOCTIH
TP TAKHX CPABNNTENLHO MEGOTLMINX CKOPOCTX ABICHIS HEBOIMOAKIO.

3. Daexenmapubie “GCMUN B COBPEMENNNIX YCKOPHTEANX JAPANCHHMLT
waemuy docmucawm ocpounwx cropocmeit. Ecau cxopocmy wacmuumi oce
20 auwn na 90 kafc xewbwe cropocmu caema, mo ee Macca yseauvusaemes
& 40 pas. Mommme yexopmTETN ATA ONEKTPOMOD CHOCOGWM PAIFOMATS OTH a-
cTums 70 cxopocTeit, xoTopse Memsme cxopocTn cmera mmmn ma 35-50 u/c.
Tpu oron sacca anextpona nospactaet npimepio 5 2000 pas. Urobu Tarodi axexTpoN
YyAepmcumazcs ma KpyroBoit OPOHTE, Ha HEro CO CTOPONS MATHNTHOTO MO AOLANA
AeitcTsopats, cuna, B 2000 pas GoTbmAR, WeM MOIHO GMIO Gu mpeRTOTATATH, HE
yunTsman sammcmsocTi macest ot cropocri. Kax mmauo, As pactiera TpacxTopmik
GmicTpux wactnn movaonaes Mexammxoii Hpotona yie nenvas. B otoit casion
¢ yueron coornomenms (7.7) mumyae Tena onpeaenseTest no dopuyae:

m,p

(7.8)
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OcnoBiofi e aaKOM PeRATHBUCTCKO AHAMMIKH JANHCHBACTCS B IPeHeH hope:

.
2T @9

Opaxo wwmyLe Tena sxech onpexesercs Gopuysoii (7.8), a He npocto mpows-
semenue: m, .

Taxu oBpazox, Macea, cunrasmases co speven HuioTona memawemsoff, & cfi-
CTRNTEALHOCTH JARHCHT OT CKOPOCTIL.

Tlo Mepe ysemiruenies COPOCTH ABMIKEHIN MACCA TeAa, ONPEAC I TOIIAS X0 HHEpTHbE
cvoitersa, ysexuumsaeres. Tlpu v — ¢ Macca Tena B cooTsercTaui ¢ ypaseex (7.7)
noapactaet meorpamutenio (m - ). IlodToMy YCKOPSHHE CTPEMHTER X HYIIO
H CKOPOCTS IPAKTINECKH HIEPECTAeT BO3PACTATS, Kak Git A0ATO Hu AeficTsosana cia.

HeOGX0AHMOCTS NOTEIOBATECS PEARTHBHCTCKIM YPABHENHEN ABHIKEHILS NPH
pacieTe yoKOpITEeli SAPSKENHLX WACTHIL OSHANACT, 4T TEOPHS OTHOCHTEILHOCTIE
B HAme BpeMS CTATA HIKEHEDHOI HayKofl.

Baxomst Mexanuxi HLIOTONA MOHO PACCNATPHURATS KAX YACTHAII CayWAi pensTi-
BHCTCKO/ MEXARIKI, CIPABCATHRLIL IDH CKOPOCTAX ARKCHAS TeT, MHOTO MOHBIIHX
cxopocru cuera.

PeasupiCTCKOE ypaHemKe ABIKENI, YHNTHBAIOUEe SABHCHMOCTS MACCH OT
CKOPOCTH, IHMeHSIETCS TPH KOHCTPYHPOBAIILIE YCKOPUMEAeiL 1€ HEHMAPHbL HaCTIL
I ApYTHX peASTUBHCTCKIX TPHGOPOR.

VeKOpUTEIIMN JAPAAKCHNLX WACTHN HAIHEAIOMCR yempoiicmad, @ Komopwx
n0d ynpasanemsin deiicmauen sxexmpuneckux u maznumuwx noseii paszonsiom
aapasennwe wacmuys (3nexmpons, npomous u m.d.) Go wcorux anepeuil.

B ocioBe paGOTH YCKOPHTEN 3A710KEN NPUNIHN BARHMOACHCTRI GAPAACHILX
ACTHI ¢ DICKTPUNECKIM  MATHNTHELN TOAANI, DICKTPINECKOR IOTE CHOCOBHO HA-
npsieyI0 coneputaTs, paGoty Hax HacTIued, T.e. ysenuuuBath ee ouepruio. Marmuioe
sxe noe, cosnasas ciny JIOPENILa, TOTHKO OTIIONSIET YACTHILY, He MR ee Hep-
T, W SaAAT OPOTY, N0 KOTOPOI ABMAYTCS HACTHILL.

Vexoputemn mexsitcs ma wempepuisnsie (i3 WX BHXOFHT paBoMepHuil 5O
BpeMerI HYNOK) M UMRYIbCHbe (M3 HEX ACTHIB BHUICTAIOT NOPEMSMI — M-
nyascani). Tlo opMe TPAEKTOPHN H MEXAHUSMY YCKOPEHIS HaCTHI YCKOPH-
Tenm gensTcs ma auneinsic (TPACKTOPHI GMSKH K NPSMBM NHEMAM), YUKIL-
ueckue uw unOYKYUOHHbIC (TPACKTOPHAMN SABINIOTCA OKPYAKHOCTH WA CHUPA-
m), xoTOpe HOcAT coormeTeTBYIomMe asmamna: 1) uneiinwi yckopumens;
2) auneinwil pesonancunil yexopumens; 3) yuxaompou; 4) pasompou; 5) cun-
xpompon; 6) cunxpodazompon; 7) Gemampon.

B (JagOTPOAX, CHEXPOTPORAX It CHIXPOPASOTPOHAX HACTHIE YCKOPSIOTCH A0 Pe-
ARTHBMCTCICHX CKOPOCTEH, T.e. A0 CKOPOCTEIH, BIMIKNX K CKOPOCTI CBETA.
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1. Kaxoli BHBOX BHTEKICT K OCHOBHOTO JAKONA HLIOTONOBCKOH NCXAHHKH OTHOCH-
TeH0 cKopocTH Te1a? COOTBUTCTEYCT 1 STOT BHBOX DICHICPIMCHTATLILN KANL?
2. Kakomia rpaliic QaMHCHMOCTI 1 AHAAMTINCCKA (BOPMYIA JABUCHMOCTH MACCH 0T
cxopocr?
3. Kai MNCHMTCS POIATHBHCTCIAA MACC Te1A DM BOIPACTAI CKODOCTH €10 ABIKOIA?
KAK HOMONACTCA PONATHBHOTOKAL Macen HpIL HATDERANILN Te1a?
@ 4. B ue 30K11099670 CMIIC 3AKOA COXDAHCHHS HMIYILCA B HLIOTOHOBCKOM 1 pens-
TuBMCTCIOl MeXamKke? KAk (JOPMYIaN JaK0H COXPANOIIS HMIIVILCA OIHCH-
BaeTex B Kaacemeckoli 1 pensTUBICTCKOM MexauUKe?
5. Kakue yerauonks masupaiores yekopurensu? Kakie HPOUCCCH IOXAT B 0cHOBE
paboTss yexopurexeit?

O T

3 o oo conyers e ok oo e S e 55
@i Er
N e

TPHMEP PEIEHHS 3AAUH

Bazawa. Pakera XRIKeTCS OTHOCHTETSNO HOHOARAHOTO HAGAIORATENS CO CKO-
poctsio 0,99 ¢ (¢ - cxopocrs cvera  saxyyue). Kaioe spexs mpoiizer no uaca e-
"HOABIIKHOTO HAGTIOZATE.1, €CITH 1O HACAM, ABIKYILHNCS BMECTE ¢ paKeTof, npoue:
o roa? Kax usnensuores aumeilisie pasiepsi Te1 B pasere (10 T ABHAes)
A7 HenozBMKHOro HA6MOAATE? KAK NIMHUTCR 15 HTOF0 HABNIOZATEs! ILIOTHOCTE
hemecrsa 8 pakere?

Pemenme:

Bpess, npoimeaee 110 HaCaN HETOABMAHONO HaGmORATes,
nadizes o opayie:

)

@

TlrorsocTs pemectsa B pakete AT HENOBHNHOTO HaGmOZaTens HaiizeM mo
popuyse:

nv=Is.






OEBPS/image/41.jpg
‘Haiizen Bpesi, HpOMIEAIIee 10 HaCAM HOTOABIIKNOTO HAGMIORATENS:

1,00
= ——2 <71 o).

D)

Oupegeniy Iy Tex BEOTY ML ABIKOHNS:

17{%] 0,141, ().

Haiijen I10THOCTS BeIECTEA B PAKeTe [U1S HENOABMAHOTO HaGTIORaTes:

o

< 50,25, (cr/ae).
0,0199 Po (x5/26%).

Ommer s T (ron) L= 0,141, (n); p = 50,25p, (xr/u").

(@) sama s cawoctosTensoro pewEkAn |

Vposens A
Kaxona AT MCTPOBOTO CTEPIRIIS! (15 SeMHOTO HATIOAATEAS), AUy IETOCT
<o cropocroio 0,6 c? (Omaem: 0,8 u.)

‘Ecam cropocts 0,8 ¢, OMpEACANTE OTHOMENIE MACCH ABILKYIIETO TENa K Macce
noxommerocs Tena. (Omaem: b 1,67 pasa Gombme.)

7.3.3. Jlmna mumefiin, HemOABIANO OTHOCHTENLNO eNHOTO HAGMOAATENS, pABHA

2 . Kaxona mitha oTofi e THICIIcH, ABMAYMEHCA €O CKOPOCTEIO, PaBmOi
0,5 ¢? (Omeem: 1,73 x.)

Ypoaens B
Macea moxos wactmust paswa 1 r. Jlas maGmogaters ompexeaite Maccy
Amusymeiics wactst co cxopocrsu 0,1 ¢ u 0,9 ¢. (Omeem: 113 2,29 v.)
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CitenoBaTe b0, MOrMIO MPHMIMATS, YO OCHOBNOH DK1AA B KPHTINECKYIO LIOTHOCTS
Beenenmoji BROCAT ABA APYTHX KOMTONENTA, KOTOPHIE G HAIBANS MeXNHO Name-
pueii (26,8%) u meanoi mepeuei (68,3% ). BInaa peasTubHCTCRITX HaCTHI, TO cCTH
oToros MuKpoBoTHOBOro Gona Kpafine Maz: 0,0050% .

Tesman warepis ~ unomemuueckan popXa Namepul, Komopan ne ucnycraem
REKMPOMATNUMNOZO UIAYUENUA U RANPAMYIO Ne G3aUNODeTcMaYem € NUMN.

910 CRoficTRO AAMNO MATEPHH IATPYANACT I, BOINOAO, AWKE ACTACT HEBOIMOT-
e e npmoe mabmoRemHe.

BLIBOR 0 CYIMECTROBAMMI TeMHO MATEpHII CACTAT 1A OCHOBANIIE MHOROUHCHCHILLS
COTMACYIOMIXES APYT © APYFON, HO KOCHOWNMIX MPHONAKOD MOBEXCMMS AcTPOGMII-
seciix oBeKTOR m MO coaAaBaNEIN MM TpABNTANHONLIN ddpexTam. Buscuenme
PHPOA TEMHOI MATCPII HOMOCT PONINTL MPOGACNY CKPTO MaCCH, KoTOpa,
B HACTHOCTH, 3AICTIONACTES B ANOMATENO BHCOKOI CKOPOCTH BPAIGHIIS BHEUIMILX 0B

Tewmas smeprus — zunomemunecxuii oud nepzut,
weexywo nodens Beenennoii padu obvacnenus nabai0daenozo ce pacuupenus
¢ yexopenuen.

CymecTsyer Tpi BapHanTa OGBACHENNS CYWHOCTI TewiOfi DHEPIHI; COPAACHO
ICPROMY BapHANTY MEMNAR MEPZUR CCMb KOCKOROZUNECKAS KONCMANMA ~ MeW3-
MEHNAR SUEPreTINECKAS MIOTHOCTS, PAROMEPHO JATIOAMMOMAR TPOCTPaRCTSO Beo-
it (APYTHMH C10BAMI, TOCTY:INPYCTES HMYEBAS IMEPIS M AABACHIE BAKYYMA).

K HacTosimexy BpeMEHII Bce MIBECTHLC NAZEANLC HAGTOAATCILNNE AQHULE He
npoTHBOpetaT MepRO rANOTEdE, TAX TO ONA MPHEMMACTCA B KOCMOTOTHH KAK CTA-
Aapruas. Tewmst pacutmperits Beeemiofi omICHBAIOTCS KOCMOTOTHECK N ypaBHEmHEN
CocTosmsn. Pagpemenie ypaBeHLS COCTONMILS 13 TENHOf JHEPrHI ABIACTCS OAMOH
3 CaMBIX HACYIUBIX 3a70% COBEMeINOi HABTIOAATE L0 KOCMOROTHIL

Hapsiay ¢ KOCMOTOFINIECKNS KPACHSIN CHOIGHIEN POTHKTOROR HATYWENHE Pac-
CMATPIBACTCR Kak OANO WO PAABHMX HOATBEpAeHii Teopitn Boabmoro Bopsisa.

edennwii @ mamenamu-

Jonoanumensuwii xamepuax

B 2019 roay xamaen [lweitne Mutns u mseiinapms Mumen, Maitop
u Muwe Keno noayuwnn Hobexesciyio mpemmio mo dusixe. Omit yAocToens:
HATPAZLL 3a HCCTEIOBAMIS B 0GAACTH ACTPOROMMIL

Jlseiinic TGS CTax TaYPEATOM 52 TEOPETINECINE HCCIEAOBANIS B (HIHECKOH
KOCNOOTIIL. O G111 OAHIIN 15 HEPBLLX, KTO HPEACIASAT CYIECTEOBANME PETHKTOBOT0
moaysenis, sanommusmero Beenemnyio nocxe Boxsmioro Bapusa.

Mumens Maiiop n Juase Kefto noaywitnis Harpasy 3a orxpuiriie 8 1005 roxy mep-
Boil aKsomAReTH - NTARETH, HAXOAAMEic Bite Connewoii cucTens. OFuApyKemoe
i neBeciioe Teo BpaIATock BoKpYT aneaxs 51 Pegasi — GALI0 YCTAROBICHO, 4TO 9TA
smesa Taxoro e Tina, xax Commte. C TeX 0P GOTLIIE HETHPEX THCS DKIOIANET
Guumn obmapyenst yuensisen 5 Maewsnos Tlyr.
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‘Aenenus sgep , U, #*Pu u 1.5. HeTounnky 970t rpynun pagnonyKmos:
i i Opyisiaa; paioea upemapksTE SR T LRmaOTo Rk
M ATOMHOIi TPOMLIILTEHHOCTH (]ePHO-DHEPTeTHYECKHE YCTAHOBKH, PAXHOXHMHE-
‘secune sasoss x 7.%). Tlpm Anopsscs sspuina Gpasyeron csoxn 250 peso.
axesmx neoronon 35 anewenos. [opiox wx ToAYPACTAAA BAPLIPYETCH

07 HECKOALI CERYILR 0 HECKOTLIK ACCATIOR 707,

©) paduoanmusnue npodysmu pacnada nocnedyrouus novorenwi adep mpanc-
VPanoUus srameAmOL: HoyiaRALS § STEppRSprTTRNGGE: yoranmak
e ————

5) mpoGym nasedenno paduoaKRmUGTOCIL OBPATY OTICCR B PESYTHTATE AP
o penrni aneserapa acrin, HefdTposs, 00pASy Omec mpi Herno pe-
g —————————
'TOB OKPY’KAIOIIeit CPe/ibl, MPEBPAIIAS HX B PANHOAKTHBHEE (PAKILIA AKTHBAINI).
K arum pagmonykangam orrocsirest “Ca, *Na, Mg, *Al, *'Si, **Zn, “Fe u ap.
Boatuas waces m pacusraszon © mouywxsmims fvacran = 1oxeayeemna:

OTmaKo eRCTOANO POCT MCKYCCTACNNAIX. PATHONKTHBNIAX HOTOKOR HApATY

o oErorrapmtsta pamoa TR s oaguexTRMR % Aax OKPTRARTIOE SO, B F1A
BCOX BIZOR ANROTO OPFANIINA TpOACTABAACT CepreHyO onacrocth. B aroft coau
g ——————————————————
g - —

3. Crénens aosdeicmeus paduoarmiuencss Lsaymewin na Fwswe OpEamIHW

onpedennemen dosoi usnyvenu.

Mormomenmoit 1050 UsRywENUA NaSWaGEMCA OMOWENIE ROSAOUENNO HEp-

sus E uowssupyroweso usnyenus x xacee m oGnyacmoso oeucemes:
p-Z (0.18)

B CH noraomennyio 103y H3Iy4eHus BLPAXaoT B rpesx (coxpamenno I'p).

1T pasen nozaouento dose usayenus, npu Komopoi oGnyuenony seecray

maccoi 1 s nepedaemen swepsns wonuapyrOweso wsayvens 1 Aot
1Tp= 1A=,
Tre

EctecTaenmstit (host paguamint (KOCMINECKIe Wi, PATIOAKTHRNOCTS OKPY3KaIOIeli
CPEAL U UETORENCCKOTO Tela) COCTABIACT 3 TOA KOIY MATYUEHIS 0KOA0 2 10 Ip
Ha wetoBexa. MeslyHAPOAHAs KOMHCCIE 0 PAJUAIMONNOI SAIIITE YCTAHOBMIA 078
Auy, pabomarwowux ¢ uanytenuem, npedensno donycmunyio 3a 209 doay 0,05 Ip.
Joaa uanyuenus 3-10 I'p, noryuennan 3a Kopomxoe Gpexs, cmepmensua.

Ha npaxTiie WIHPOKO HCTOTLGYETCH BHECHCTEMHAS eJNHIA IKCHOSHIMOMHON
Ao3s manyuenus — penmzen (coxpamenso P). Dra exUHNILA SBIKETCH MePOii HOMH-
supymomeii cocobHOCT penTrenoscKkoro u y-usiyuemmii. losa meryuenns pasua
oauonty pentreny (1 P), ecan 5 1 ex* cyxoro s0sayxa nps Tesmeparype 0°C u fanie-
s 760 M Pr. o7, 06PAIYOTES CTOALKO HOHOR, UTO WX CYMMADHLL JAPAA KAZKAOTO
smaia s oraensocTi pasen 3 - 10 K. Tlpu orom noaysaeres npusiepio 2 - 10° nap
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1. B nauae XVIII 5eka CTaTit AKTHERO NPOBORUTECS HCCACAORANHS TPHPOH CBOTA.
B 970 BpeMsI KOHKYPHPOBALH ABe ATLTCPHATHBHAE TEOPHI CBETA ~ KOPIYCKYAPHAS
1 nonoBas. Bompoc cTos Tax: caer - 1o Bomsa, o noTox wactuz. B XIX 1. mocie
paGor Oura, ®pemens 1 Makcaenta no uirrephepenmi, AudPaKIuL i T0IAPHIALIIE
cBeTa MPOBIeNA KATATACK POICHHON OKONYATEILHO: CHOT ~ OTO SIEKTPOMATRUTHAS
Boama. Opuaxo s navaze XX 5. nocie pabor Dilnmreiina, KoumToma i Apyru yuensix
10 aayenuIo eproro Texa, Gotospexty, spdexty Kommtoma Gs1o A0Kasal0, 4TO
€BeT ~ 5TO HOTOK (OTOHOR ~ PEAATHUBMCTCKNX UACTHI, HECYIIX IHEPIHIO I HMIYILC.

B pesy.IiTaTe NOCIEAVIONYIX 1CCIEAOBANIE GO OKOYATELHO YCTANOBIENO, 4TO
KOPIYCIYAAPHO- BOTHOBAs ABOHCTHENHOCTS, CBETa SBIIETCS €F0 HEOTHMIEMBIN CHOiL-
crBox. Caety mpicyny Kaic HempepBIbe (BOHOBE) CBOMCTSA, TAK i AHCKpETHLE
(xBantosiie) cxoitcra.

Taxum ofpazom, caem ofnadaem daoiicmaennoil nepasderumoti xopnycry-
AapHo-aoanosoii npupodoii. Eduicmao Kopnycxyaspo-soanoaod npupods caema
nazweaemen axpamye «ayammaMOM» caema.

Briepiiie k NPEACTARICHASM 0 KOPIYCKYIIAPHO-ROAHOROH AROficTRENIOCTI cROfiCTR
csera npumen A. Diimurreiin npi usyuenn GryKTyanmil SHepru B efumMIe 00b-
ena uyveHI ABCOTOTHO MePHOTO Tena w (AYKTyAWMii CBETOROTO Aaniemi. Drir
BEMMIDL NPONOPUMONANLIAL APYT APYLY, H HX (AYKTYAIMI JOIKHE BHPAKATLCS
cxopmbn popnyramu. VCIOIL3YS SAKOS MSAYHEHIS ABCOTOTHO 4EPHOTO Texa
 Merogu cratucrieckofi Gusmiu, Diimurelin BuuHCTILT snavenns payKTyamuit
AABIENIL I IIOTHOCTI HEPTIL I HOTYWILT (YOPMY-THL, COACPIRAILIE CYMMY ABYX Wie-
o, Tlepaatii wxei (KBANTOBEL) COOTRETCTRYET NPEACTARICHNIO O CRETE KAK 0 NOTOKE
AuCKpeTHLX wacTHI - oTonos. Bropoii, wiew (s011080ii) omcuaer GaykTyam
B PaCHpOCTPANSIOIEIics DIEKTPONATHNTHOF RO, CYINCCTRERHO, TT0 TOALKO CYMMA
ABYX 9THX WIEHOB AACT NPABILEbE SHAGEHHs (AYKTYAILl DHEPFHI 1 CBETOBOTO
Aapesst. TIpi 9TOM IpH GOLIIIX ACTOTAX TAABHYIO PO HIPACT KEANTOBLL wieH,
2 NDH MATAX WACTOTAX -~ BOMHOROH.

KorAia HaMit PerucTpHPYIOTes YepeAHCHHEE Pe3yLTATE BO3ACHCTAIS A0CTATONHO.
MOIILEX CRTOBLIX TOTOKOR B TeHeHIE CPABNHTENLHO BONLIIIX (B MACIITAGAX MIIKPO-
MHPa) IPOMEZKYTIOB BPEMEH, TO AHCKPETHOCTS CETOBOTO HOTOKA e MIPAeT POt
H Mi HAG7IOTAEN HETpEPBHYIO BOAHOBYIO KapTiy. DTO AHATOTHNHO TOMY, WTO
B MAKPOMHPE Ml He DePHCTPHDYeM RHCKDETHYIO CTPYKTYPY BEUIGCTRA, HANDIMED,
B TIIPOTMEANIKE AIHKOCT PACCMATPHBAIOT KAK HEIPEPHBHYIO CPEAY, He o0pamas
BRUMAHNS HA TO, T0 OHA COCTONT U3 MOACKYN ILTH ATOMOR.

Ecium »te Ml PeTHCTPUPYeM MIANBHAYAIBIME AKTH BIARMOREHCTEIS HOTyHewIs
© MHIKPOYACTHIAMH, HATPHMEP, C OTACTLILIN ATOMAMH, MOCKYIANH WK DICKTPO-
HAM, TO SECH AHCKPETHAN CTPYKTYPA MSIYHEHHS NPOSIBIAETCS BECKMA HATINNO
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1. Kaolf exbiea mraupacres » raxie nousirius, Kaic Beerenas, nabmozaenas Bee-
sennan 1 Meraranaxruxa?

2. Kax gopmyupyeres sakon XaG6na? Kax onemesaiores 1o saxony Xa661a yeaons
‘paasep Beexewnoil 1 ce Boapact?

3. Kax 1o Kpacioy cMeIIeNITIO raJaKTHK YoTaNABABACTCA 10X padGerauie (pacupe-

i) u paceroue 10 mx?

Kak omehBacTeR BOIMMIHOBeNHE 1 9BomIos: Becrewtol noene Bonbimoro Bapusa?

. Ha kakow srane pacumpenis Beexennol opasyeres penukronoe aryuere? Uro

om0 cofolt mpexcranazer? Kaxolt Mozensio onieusacren?

6. Ueny panua kpumiiecxas m10THoCT. Beeaemnofi? Ha 0cHOBAMMN KAKMX AAMULX
VHeHIe VTBOPAIIOT 0 CYIeCTROBANMI TeMHOH Macess it Teunolt duepriu? Uro o
coboli mpeactanamor?

(@] ETINEETE ) |

Paceuorpure nponiece aBikeia raaiic, Henoauayiite 41 97080 Kpyruali map Aua-
setpon 23 o, wepusiit Mapkep i aepxazo. Haayiite map 40 paamepon a6aoka. C mo-
MOUIbIO HePHOTO MADKEPa HAHCCHTO Ha 14D HPOMIBOILHO 20 To%CK. Beraukre nepes
aepKazoN 1 HaGmozalTe 9a TOUKAMI I HaAyBaNI mapa. CAenaliTe BLIBOX O CBOM
‘Hamoxewust. BLLiie A T0wKH, KOTOpHe yARLMes? Wik c6rmKancs?

®

PaGora » rpynmax
Vuampecs paszensuores ua Ave rpymui. Tlepuoil FPYIK CIEAVET IPOCMONCTPIHPOBATS
pastaMLe TowkH 3pemis 06 yexopesi BeeaeHOf 1 TeHON SHODrH, & BTOPON —
pastamse rimoTess o pacupemut Beereunofl. Kaiaas rpynna, ocnossasci. ua
CTpOMOMIICCKITY HAGTIORGIIAX, TOTODET MOTEDHAZ B BIAC TDESNTALIN, TAGILLL,
pr—

NPHMEP PENIEHHA 3AJAYUR

Heasan mpusennT: Gopayay 2 =2 7
Hano: emenme:
Ak, Ak v
opmyaa 2 === npusennerca npu cropoctax oGnexTOR,

Aatexrx o cxopocTH cReTa.
TIpi 07BN CKOPOCTAX, CPABHINMELX €O CKOPOCTSIO CRETA, HMECN

aon, 1t
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HoRoB. HEM0 06PAIYIONIXCS HONOR CRAIANO € MOTIOMACMOfi BEIECTAON JHCPHICiL.
B npaxmueckoil doausempuu noxno cuumams 1 P npusepuo xousanenmius s
noznouennoi doze usrywenus 0,01 Ip.

XapaxTep BO3eHCTRIA HATYNCHIS GADHCHT He TOTLKO OT AO3M MOTMOUCHHOTD
anyuemuS, HO 1 OT ero BAA. PALNIIC GHOTOTIIECKOrD BOIACHCTRNS BILOR HATY-
HeHIA XaPAKTCpUAYETCA KOIpUYUENMON Kauecmaa k. Ba CAMIIY MpHEHMACTCR
KOD{IIHCNT KAECTEA PENTFCHORCKOTO 1 {-HATYHCHI.

Cantoe Gonbumoe anasemie rodppummenta xaectsa y a-sacrun (k = 20), a-rywn
ABATIOTCS CaNBINM OACHbMAM, TOK KaK DMINDAIOT caxbie GoTBIIIE paspymemISE

JLnst onenicn AGHCTONA MOTYWCHNS HA AHBHE OPFANNINE DEOANTCR CHONUATHIAR
I S ——
norsomennoro HaTyewNs Ha KoM pHHIHCRT KatccTDa:

H-D k. 9.19)

Basmrna oxuvazentuofi odst ~ sucepm (3s). 1 3o - xousanenmnas d03a, npu
komopoit d03a nozrowennozo yuaryenun pasna I Ip.

Marcunansnoe navenue skausarenmnoii doaw, nocre Komopoi npoucxodum
nopadenue opranuINa, GHpaNIOUCECR @ NAPYUENUU DeREHUR KACMKU UAU 06~
Ppasosanuu noows xremox, coemasazem 0,5 3.

Cpemice anaenie oxBUBAICTION A03M HOTIOMENIOND HATYICHILS 32 CICT Cc)
CTRCNORO PAAHANIONIIOO oM (KOCHITECK e YW, PAAMOAKTHNLE HIOTOML CMIOF
xopss 1 7.1.) cocranzer 2 %3 b rox.

4. Banurra opramawa o mazywemes. TIpit PAGOTE ¢ THOGHM HCTONIIKOMN PaANA-
i (PAAOAKTHBLC HIOTOIH, PEAKTOPH B AP.) HCOSXOMIMO IPHIIMATS MEPH HO
PAMALKONNOT SALIIITE BCEX TIOACH, MOFYINIX HOTACTS B J0IY ACHCTBILA WOAYTCHILE.

Casbii npocmoil xemod 3awums: — 370 yAATEIE HEPCOATA OF HCTOUMIK] Ha-
nysems na pocTaTouno Gomsmoe paccronmse. Jlae 663 yIETa NOTAOWEIS B BOIAVXE
JITeCHBHOCTS PaAHAII Y5MBACT 0PATHO NPONOPIHONATLIO KBAZPATY PACCTOTHAS
o7 nevowmmica. TloaToNy aNIY.1b ¢ PATHOAKTHBNLAA IpENAPATANS HE CIOAYET 6PATS
pyxasi. Hago HOTLI08ATSC CHCKMATUBNIY WUITLANI © ATHINOF PYSIKOF

B ext eaywa, KODKA YAATGHIE OT HCTONHIKA HATYUCHHS Ha AOCTATONNO 607500
PACCTOMNE HEROIMOKNO, AR IRITH OT HATYNGHIS HCHOALIVIOT MPETPAREL K3 T0-
raomamom Mazepuaton.

‘HanGonee caowna samurra ot y-ayei n HefiTporoD u3-3a X Gorbmoi npomHIa-
someii cnocoSocTn. Jyumu mornoTHTEReN 1-1yieit smaseTes comen. Meanemuie
HCfiTPONE X0POMIO MorT0MmaI0TCs Gopos M KaTNIeM. BHCTPHE HEATPONN TPABApIL-
eabuo saeATTIOTCS ¢ HoMOMbIO TPadHTa.

Tocte apapin a Geprobtrscroit ABC MeiktyHApOAHSM ATCHTCTRON KO ATOMHOI
oepriir (MATATS) mpHIATH PeKOMCHAGIII [0 AOTOTHNTCTLHAIM MepaN Beaomac-
HOCTH SHEpreTICCIIX PeaKTOpoR. VCTANORICHE Go7iee CTOTHe PORIANCHTH paor
nepeonaza ABC.

Asapin na Ueprobetnscroit ADC (1986 r.) 1 na ABC Dyscyemsia-1 (Anomms, 2011 )
HOKAIAH OFPOMIYIO ONACHOCTS PATHOAKTHBHLY HaTy eI, Beo TR AQNKIE HNCT:
npeAcTaBente 06 STOfi ONACHOCTIE it MEPAX JALUTIE OT Hee.
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oTaenumii (oron BaAMMOAeiCTRYET ¢ OAMOi wacTImeii memectsa. Bacch yiectia
aHA7TOTHS ¢ GPOYHOBCIIN ABIUKENHEM, KOTAQ NPOSIBIMIOTCS OTACTbHME AKTH B3aH-
MOAEiiCTIS GPOYHOBCKO/ HACTHIIAL ¢ OTACTBHAIMI MOCKYIaMI.

Taxun 05pasoM, 9IEKTPOMATHUTHOE WSAYUEHHE OGHADYAHBAET YANBHTEILHOE
CAMECTBO, KAIATOCH GM, 63QUMOUCKIONGOWUT COOUCME ~ Henpepuenbx (BomH)
1t uckpemnix (oTOMA), KOTOPHE BIAMMEO ACTOTHAIOT APYT APYTA.

2. OcuoBHe ypasHemIs, CBASMBAIOIE KOPUYCKYAAPHMe CBOHCTSA DIEKTPO-
MATHITHOTO HOXYWeHIS (SHEPrIE 1 HMIYILC OTONA) C €O BOAHOBMM CEOHCTBAMI
(MACTOTA T JUTHEA BOTHLE), NPEACTABICE CEAVIOINI (POPMYTaMI:

5= v, (5.20)
ety
# T

CroficTsa HENPEpHBHOTH, XAPAKTCPHALE 415 SACKTPOMAFNNTIOR L0 CBETOROF:
BOTIL, HE CIEAYET MPOTHRONOCTARTATS CROCTRAN AMCKPOTHOCTH, XAPAKTEPHLN ALT
oTomon. Cher, 06183aR OANORPEMENHO 1 KOPIYCKYIRPHLNIL, 1 BOTHOBLINII CROFi-
CTBAMI, OGHAPYIKIBACT ONDEACACHNLE JAKORONEPHOCTH B X nposnemnt. Ta, do1-
KOGwe Caoiicmea coema nPORGARIOMCR & JAKOKOMEPHOCMAY €20 PACT POCPANENILS,
unmepdepenyuu, duppaxyuu, norzpusayuu, a KopnyckyaApume ~ a npoyeccax
caaunodeicmous coema ¢ aeuecmaon.

asc B1AH0 13 BLULETpHBCXCIILIX (PN, SN SOTBIIE ATINA BOTHL, TeN MeHBIIC
oHepris i HMIYALC (OTONA W TeM TPYMHEe OGRAPYRBAIOTCS KBAHTOBME croficTs
cnera (c o cBAvaN0, HATpHNCP, CyICCTBOBAMHE KPACHOf rpaMITA (BoToXDHCKTa).
HaoGopo, e MeRbIIe ATHHA RO Ten G0TLIC DRCPFII It HMIYTLE (POTONA 1t Tex
Tpyice obnapyHAAIOTCS BoTORHe CROfCTRA Manyemts. Tak, NANPIDCD, SOTHORHE
CBoficTBa (uH(PPAKIILR) PENTIEHOBCKORD 13 Ty eHILs OOHAPY eIl ML TOCTE IpIe-
HeHI b KaTECTBC ANPPAKNHNONNOR POWIETKH KPHCTAIIOD, & BOTNOBE CBORCTEa CBeTa
LTI OBHAPY/KEIA HAMHOTO PANBIIC, Ta KAX ATHHA BOTHH CRETA N TPH HOPSAKA
Goasume, wex pemTrenopcxx waryICHML.

B mafiaue 8.12.1. IpURCACHH ABICHIS, HIGHPATETLIO KENOCTPUPYIOIIE TH0
BoAODIe, MO KOPIYCKYAAPHLME CBOFiCTBY HITyCHHS.

(8.21)

Tabuya 8.12.1

Harenus, caudemerscmey e 0 GOTHOGHT U KOPRYCKYASPHBLE Caolicmanx caema

Auacnusn Boauonan Teopis Kopnycxyanpuan
Teopust
Tuppasms + -
Orpancenne + 5
Tipeaowente + +
Uurepepenus + -
@orosppext - ¥
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Oboanauus

. o yeron yoonman saza momye

c e

2. TpeoSpasonas,

oMy CrCAYIOIIeE KRAAPATHOE YpaRHCHHE:

1002+ 25 -8 -0,

pemas KoTopoe, maxomms i = 0,8 (OUEBHANO, NTO OTPHATENLHOE pemeHHE HaM

e moxoauT). Taxin oGpason,

8 mv =08

Tponssenen surtmcaenue:

V=0,8:3:10°=2,4-10° (w/c).
2,410 (w/c).

() snas ann camocTonTEsHoro EwERMA

11.

11.

11.

11.

11.

11.

11.

11.

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

Tpu pememm azaw gamioro naparpada yuren, wro mocrommas Xa6bra
H = 66,9 (xu/c)/ M.

Vpoaens A

Ha KaxoM PACCTORHIIN OT HAC NAXOAWTCR FATAKTHKA, CCAI CKOPOCTS CC VIA-
xemas coctanaser 2 - 10 xu/c? (Omaem: 299 M)

Kaxon c0pOCT YAAIEHIA FATARTHKI, HAXOARMEAC OT HAC HA PACCTORMHI
8- 10° n? (Omaem: 2 - 104 xa/c.)

Mosiio ut ymmAeTs Ha Hebe neSoOpycemsN T30 TyMANHOCTS ANAPONE-
ot ecau paccrosiie 7o Hee cocranser 5 - 10° Ik, & AMueNLi AANCTp —
8,5 10¢ mie? Paspemasomas criocobiiocTs 1tada cocaniser 2'. (Omaem: Mo0.)
Kaxono paccrosiiie %o MaTaKTI, ccau B Heil OBUADYACHA NOBAS 28eDA,
BUANMAR 3BeaTHAR BETITINA KOTOPOF +18, 2 ACOTIOTHAS dREIAR Do TS
pasia 77 (Omaem: 10° mx.)

‘Ompee:Te pacCTORIE 70 FATAKTHIL, CCTH KPACHOE CMEIERNE B 0@ CHeKTPE
coommercrayer cxopocrs 10¢ ku/c. (Omaem: 149 Mi.)

Kaxon Aumefiiisait AHANCTp FATAKTHIIN, CCAI ONA BIANA HOX YTION 1°, a pac-
crosmme 70 nee cocranaser 2,4 - 10° me? (Omoem: 4,2 xm.)

Vposens B

Onennre wacey rasaxTicn o paccrosumo COTHNA OT NENTPA FATAKTHKI
(8 nx) u cxopocrn ero Ammmenus (250 1/c) no rarAxTICCKof OpBHTE.
(Omaem: 10% M,,.,,..)

Vposens C

Conenne raxaxTux cocrout na 10 000 oFumAKOBEX raraxTIK ¢ Greckon
18* kazan. Bee CKOMTeNNe A JeMHOM Hefe HMECT YIMOROi AHAMETp 5°.
CrexTpATLALE HONCPEHHA HOKADAMIE, WTO KPACHOE CMOIIEHNE CKOMICHHS CO-
Cranaser 0,1, & PAGHOCTS AYHEBLIX COPOCTeSi OTACTLHAIY TATAKTIK 1t TyIeR0fi
cxopoct ciomnens AocTiraer +500 /¢, ONPEACTHTE BIETAX TeMiOf Ma-
‘repui B Macey cxomners. CuuTAliTe, 4TO BCe FATAKTIIH COCTOST H3 353,
noxommx na Comme. (Omeem: ~90% )
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. Kaxue naxenemis Morys GaTh Y 4ei0Beia Hpit BO3AelioTBI PAAHOAKTIBIOND HAY-
semna? I'ie nemOMLayeTeA PaAIOAKTUBMOC WaTYeHIC?

2. Kasolf npotiece unssmaeres uekycetsentoll paguoakrinoersio? Ha Kaxite rpynmt
HOAPAIAEIIOTES HOKYCCTROINMC HECTADIIMIILC PAAHORYKIA?

U0 HadMBaIOT HORIOMeNNO 1030 HATyUeHAT

AKOBL HPOAETLHO Ge3ONACHbC HOPNLE OBRYNCHHA 1A HeA0B0Ka?

5. 2150 axoo wooliunent Kavecrsa? Y ks ayto eI Koo K-
. Kakiuse 06pAION MOHO JAINKTHTLCS OT PARHAIK?

@_

B caprdon ua npiroxennia Play Market aarpyasre nporpassey Radiation Counter,
‘paSoralomyio ia octione sepoeuoro ceraica Teitrepa. Hayure npmiizun Aciicraisa
H HPONIBONTE MIMCPONIS PATMALHONNOF (DOHA PASTIHLLX MECTIOCTOl.

2. Sanomunre gamuyio TaGmmy.

Hamerosaiie Oboanauenne | opuyaa | Onpexeacime | Exumina

Tlorsomenas A0sa,
maayuerun
DrcnoanmmomAR 703
maayueruz
Sunnmazentian

‘1090 noraomennoro.
aayuenun

L e |

TLosenty G-4ACTINIM, HOYEKAQNIe PUTHOAKTIBILNH IDEIPATAMI, 0 NOFYT BLILBATS
SACPHLX OAKILIL B TACILLX H1eMONTAX? PO3YILTATI COIX HeenoRoBIILE OdopMITe
B Birge pedpepara.

(@) snasm ann cavocTonTEnsHoro EwERMA |

Vposens B

9.7.1. y-nanyuenite ayume cero moromaeTes cammmoM (3 1,5 pasa ayume cTatsuoi
6poun 11 5 22 paca myume noaw). TOAINI CI0A MOTORMEHONO OCIABACHIS
ymonyuenus Ans coumna pasna 2 cu. Kaxoil Tommmus Aomien Guth ciofi
commna, 4TOBM oc1aGuTE {-HoAyuente B 128 pas? (Omeem: 14 caw.)

9.7.2. Cpeamsin NOTIOWENNAS A05A H3TYHCHAS COTPYANMION, PAGOTAIOMIN © perT-
remoncxofi yeranosxodi, pasna 7 3xI'p aa 1 . Onacia 1 paboTa coTpyARIKa
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1. KaKosb: OCHOBHME HONO3CHIS 1 BHBORL BOAHOBO TeOPIH CeTa?

2. KaKoBb OCHOBIME HOAO3CIILS 1 BUBOALI KOPIYCKYARPION TeOpMi cuoTa?

3. Toueuy Bo3wMICIo npeACTABICIHC O ABOHCTHONOI KOPIYEKyILAPHO-BOHOBON HpH-
Poie cuora? Uro HOWHMACTCS NOA OUPOICICHHEN. «KOPIYCKYIAPHO-BOIHOBON AYA-
ass?

4. Kakuest opayiasit XapakTepuoyercs AMHCTBO BOTHORON 1t KBANTOBO HPHPOTLI
cnera?

TToRrOToLT AOKAAL 06 MCFOHUECKOM XOAC PAIBTI HAYHHOTO HOJAMS JAKOHOB
PO 1A BpIMCPe HIYSCHIA CBONCTS Cuera.

1. Tpexcranzenme 06 aToMAX KAX HORGTHMEX MeTLUAFIINX uaCTHHAX Beme-
crpa (samomocs  mepaoiOmAMMI) BOSHITO eme b anTWIMNC Bpesena (J[ENOKDHT,
Bumcyp, Jyxpenni). K navary XVII . atomucTiieckas Teopis npHosperact

Bpuecr Pesepdopa (1871-1937)
GpuTancicuii Guaik HoBo3CIANA-
cxoro nponcxocemz. Hasecren
Kak cotens sgepuoil duoni.
aypear Hobenencxoll npesiti,
B 1911 roxy coous auanemuri
onkiou pacceina aada-tacTin
JoKazax eyuecToORIIe B aToMAX
HOIOKHIEALHO FAPSKEIHOTO DA
i OTPUIATELIO 0pAMCIILY
anexrponos soxpyr mero. Ha oc-
HoBe pesyaLTaTOB OmLTA Conax
aneTApIYIO NOe, AT0M.

Bee Gobmyo momyTAPROCTS, T.K. X ITOMY Bpe-
semn b padorax A. Jlasyave, M. B. Jlowomocona
 JI. Jlanstona Guna Rokasama peamsmocts cyme-

Boxwmymo pors b passmran atommcTIICCKOd
reopun curpax JI. H. Memgexcen, paspaGoranmmii
1869 r. mepmommiccxyo cnctemy oxementon,
B KOTOpoft BmepBsie A nayIOf ocroBe 611 ocTanzeH
Bonpoc o exumoii npupoge aToxos. Bo nTopoii noo-
e XIX b oxcnepmMeRTaTbIO G510 AOKAIANO, TTO
onexTpon smaseTcs oAMOf W OCHOBMALX cOCTADHEX
sacreii moboro nemecTna. DTN BHBORL, A TAIKE MIO-
roumCIenIDIe DKCTCPMNENTA L SE AQNTBIE MpUBETH
X 7ony, T0 B navane XX 5. cepoeano peran nonpoc
o cTpocnmn aoxa.

Tlepsas nomsirica cozams na ocone maxomAeH-
X OKCICPHMCNTATSNLIX ZANMX MOASTH aToNa
npmmagzencr [l Jl. Towcony (1903). Cornacno
970t MozeTH, aToM NpEACTABACT COBOH NOMOHTETS-
RO SapSKEMIL WIAP € PABHOMEPHO pACHpeACTEMTAI:
aapsrow pamycon mopsaxa 10 ', nyTpi KOTOPO-
T0 01070 cBoMX MOMORCemIiE panmOBECHS KOACOTIOT-
s onex oML CynMApHMi oTpHRATE LI 3PA
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11.6.9. C casoro xpas Gomnmofi cnupATbROf TATAKTHKI, VAMTCRHOR 0T Hac Ha
2 Mums w0 supivofi ma Beae «c peSpas Kax TOMKAs AT pasuepoy 1° Goin
HoZyueH paguOCHTHA, HOXoHiL KA NOSHBIbE AaTeKof NuBHIsAmM. C 10~
MOIIbI0 Teteciona ¢ OKYCHLM PACCTORHHEM 2 M 1 AHPPAKIHONHOH permeTii
© paspemenitent 0,5 1/ CO IEbIO0, HAIPABIEHHOI BIOL OCH FATAKTHIH,
Gutn moysen ee cnexrp. Jlumuu 5 reato-seneroi wactu crexrpa (350 nu)
OKASATHCE HAKIOEHNBIME NOX VIIOM 5° K HOPMATLHOMY HONOKEHHIO.
B KaKyI0 0ACTS FANAKTHICH HY/KHO HOCTATS OTBETHL CHFHAT AQTCKO -
Busamn? OpGUTE 38€3% BOKPYF HEHTPA FATAKTHKH CHRTATS KPYTOBHMM.
(Omaem: 0,47° x newtpy ranaxTuicn.)

1. Her muxaxoro comers » 10w, w70 5o Beenewtioil imeiores #uams  pasys,
HAXOARICCS MA PASNLX CTABTX CBOCTO PavBTIS. CBIACTETLCTEOM OTOTO DI
CTeR MOMRME NI I UEIOBOECKOTO PAIYM WA MiaNeTe BeMs, OTHOCHICCH
x Coameunoit cuctene nameit TaaTiii. OTIAKO BONPOC COCTONT B APYTON: eCTS 1kt
g pme nameit Bemn? Tosio » named Ianaxinice mieeres Gonee 200 MAPA 38Cax
o cpoeii maameTIO CHOTEMO; & TAKIX TaTaKTHK OKaITOCH Goree 500 MIDE, KaK
910 Guino yeranonaeno AocTiwemHsNI conpemennofi nayiu. B 970 CBAIM © AABIX
H0p ioelt WATepecoBato Hamre KuaMI B BeH.
TIposegemusic b STIEX MEAX HCCIEAOBAMISL ¢ NONOLHIO
KoeaITeCKofi TEXHNKI TOKA3LAI CACAVIOIIGe:

o Mepiypuit mmmen aTsocdeps u BoAN, Tex-

neparypa ~170° - +430°, o B uasecTHALX HAN

opmax mesoaosia.
Ha mosepxmoctn Bemepst maaswres commen
(t = +470°C), pansenme y nosepxuocTs 5 95 pas
Duume, e y momepxmocT Bexa, concpARTCS
copras ucaoTa — U3, HeROIMONRIA. Cepreit asaonun Kopo-

+ Conepmenno Gesmuanenmun uranzar Tyna e (1906-1966) - conercrcnit
VHeHBLil, KOHCTPYKTOP paKeTso-

R SCTDIRAS Kooxmieeknx cuorex. Ou
HeGnaronpuarint s scnomn yeroma ma Mapoe —  oenine oo SAo o O

oueis pagpeenian aTMOC(DEP, CILTLHOE YALTPA:  coaaronell conerckof pakero.
uoseTosoe nayuere, neT KON BOR. ORHA-  Kocuseckolt TexIMIaL, IDAK-
KO A ReTaTLHLX HOGPAKEMLT MwIANCTH DM TIUECKO KoeoRADT. Tlox
cneast oawoit 9podims, mamoMHHaIomMe oppars w10 PYKOBOICTION Gl ocyuie-
cyxie pycna pe. Boowomio, 5 anexow mpomow 1IN SIVCK HEPRORO KeKyC-
craennoro cuyruka Sexa
Ha nonepxiocTH Mapea Gia BORa N CYIICCTRO- b menas. noporn Koestonmimn
Bt muaML. OTRCTHTS HA OTOT BONPOC MOKHO zamerss HOpun Farapiia
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B Tesenne 200 Aneii B ToAY 10 6 ¥ B ACKD, CCIN MPEACTBIO AOYCTINMAT RO3A
o6ryuems papma 50 uTp b rox?

(Omeem: Geaonacno, Tax xax nornomennas fosa sa ron pasma 8,4 nIp, uto
sembIze TpexeTLIO ROTYCTINOM A03H.)

. MommocTs 7035 y-MOTYNeHNS PARMOAKTHBEMX H3OTONOD B 0mE 3apa-
memun panma 200 wxT'p/x. CoZbKO wacon wemomer MoweT paboTars
B 970 30me Gea BpeXa Ans IROPOBLS, ccm B anapHiNOI ofeTaOKe B KatcCTHe
AomycTmofi npumsTa 203 25 MBa? (Omaem: 125 uacon.)

. Henonex maccoii 60 xr moxneprazcs obaysemo b rewemye 12 . Kaxona wom-
HOCTS MORMOIENTOf X036 I MEPTHT, MOTAOWENMAS HETORCKON 32 ITO BPENS,
ecau nornomennas fosa warysenns cocrapnra 35 MIp?

(Omeem: 0,81 wxTp/c; 2,1 Jlc.)

. Cryaent mpeanonaraet mcmombgonars mpm padore ¢ meTowmmKoM ST, me-
soum axTisrocTs 270 MBX & CORCPAMENCH B CTeXiANHON TPOGHPKe,
B KaUecTse SAIITE TOTbKO WIOTHHe Hepuarich. He onacwo m oro? Yutes, uro
na ogum axt pacnaza “Sr npuxomutes 1 poton ¢ omeprueii 1,74 MaB; macca
wenonexa pasma 70 xr; xooddmmuent nponyexamns paser 0,1; mpeaenbuo
onyerunas aosa: (IUUD) - 0,1 pan/meaemio ~ 0,17 - 10°* paa/e. (Omeer
padorars ne onacrol) Jloxanure.

Vposens C
9.7.6. B yeramokax Ans y-bayuemns » cembckom XoamdcThe MCmOABIYETCS
-pansoaxrimussit waoron nesus 1 Cs. Hammunre peariunio -pacaza. Haitai-
€ MAKCHMATHHYIO %QCTOTY Y-HITYWHIS, CCI HANGOBIIAS DHEPTH {-KBANTOD
panma 0,66 Mon. Burmeante pensmanuctcryio ckopocts fuacrum, ecan mx
omeprus pasma 1,18 MB. Yuen, 4to wacea onextpona m, ~ 9,1 - 10 xr.
(Omeem: 1,6 - 10 Tig; 2,85 - 10°3/c.)

KPATKHE HTOTH IJTABBI 9

+ Paduoaxmuenocmio HAIMBAIOT CTIOCOBHOCTS HOKOTODAIX ATOMHEIX SACP Ca-
MONPOH3BOALHO (CHONTANNO) NPEBAINATECH B APYTHE SAPA © MCNYCKARIUEM
PASUNIHAIX BHOB PATHOAKTHBIbIX HOXYNeHI 1t DEMEHTADHLX HACTHIL.

 Tlpu a-pacnade Marepuicioe SO TePAET MOOAHTCALHEL GAPAX 2¢ 1 ero
NaCCA YMEHBIIAETCS HA HETHIPE ATOMMAE AR MaCCH. B pesyabTate Kpoe
SAPA TN POMAGCTES CINE OHO HOROE AOTCPHES SXPO.

« Ipn -pacnade Marepuckoe SAPo yReAIHBALT CROJ JAPAA HA GAUMMIY, HO

ero macea octaeres memaenmofi. B peayIsTaTe PonAGeTCH HOROE XouepHee

szpo.

{USRYUENUE He ARITCTCA CAMOCTONTEALHEIM BHZOM DAAHOAKTURHOCTI,

4 TOLKO conpoRoAAeT u- i -pacnast. OHO HOMYCKAETCS AOUCPHUNM SXDOM.

« axon paduoaxmusnozo pacnada: N = N, 27 uau N = Ny- e,
tae %~ In2/T - nocmosnnas pacnada, T

epuod nonypacnada.
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TCKTPONOR PAEH MOTOHNTETLHONY IAPTAY WAPA, TIOITOMY ATOM B LETOM HEHTPATCH.
Tepes HeCKOTLIO TeT PEACTABICHIIC O PABHOMCDHO PACTPEACIENHON BUYTPI ATOMA
HOMOAUTEALOM 30PSAC BHLIO ONPOBCPFIYTO.

2. B 1906 rony Dpiec Peacpipopa npexionv GouGapaRpPORaTS TAzKeTHE DAENCHTS
© HowOmBI0 G-acTim, Ha 10 Bpeast yoKe G110 MADECTIIO, HTO TaKHE MACTHI HCHYCKAIOTCR
» mponcece pam0RKTIBHORD acriaga pagt. Macca 7irk HaCTI b THICN Pad TIPeBMIIACT
wacey onexcTpona. TakiKe q-1aCTIIS OGIAAAIOT HOTOIITE LML JAPTAON, KOTOPHLF KO
woaymmo_paBoc Gorme sapaga oaexrpoma. Haxonen, anspa-actimsl mparaiotcs
© onens GoawmmAIL copocTaNI (TprMEpo 20 000 K2t /c). OYERHALO, WO HICKTPONE
He MOTYT cymecTenO HINERNTS TPaCKTOPHIO ABAKCmS TaKNX wacTiL. TlodTONMY
paccesme (o cors saneTnoe MaMeHEmE HATpADACHIS ADHACHI) Anbda-NaCMLY
Moscem aui3samb moavKo noAoAUMERbHAR NaCME amoa. PesephOp b neax e
HepUMEHTATLIO TPOREPICH MOZCH AT0ME 10 TOMCORY 1A OCHOBE BMIICHATOKCHIOTD
cyiaena mpeanoun cnomn yuewman Tefirepy 1 MapeAey OpoRecTI ONMTH m0
GomBapAHpoBKe a-taCTHIAMI TONKOf MeTATTIICCKOf BOTLTI.

‘VCTauOBKa, MpHMEHCHIA 1A OBITE, COCTOSAR 3 COHHTOBORD LILTHILAPA ¢ YOKIIN OTHED-
cruen, b KoTopiii nomemancs pazui (puc. 8.13.1). llance pacrionaranacs (porbra 1 070Ta,
832 et - oipai. Ba SKPAHOM MOAHO GLLTO HABTIOATS € NOMOMEIO MUKPOCKONa. Bes
97a yCTanOBIA PACTIOAAFATACS B CTIEHHATLION COCYEC, M3 KOTOPOTO GALT OTKANAI BOAYX.

Tiar, » mpouecce pacnaza paxuii HCMYCKQ -3aCTISL, KOTOME IPH TPOXOYK.
e wopea Gosry paccenpanics. TIpi HOMAANNA KAACH G-NACTHIS HA DpaN
B MHIKDOCKOI MOHO 5LT0 HAGAIOANTS BCMHIIKY CHOTA (TAKAR BOMLIIKA NAIBACTCA

cnmrrnanme). Brto ofnapyeno, uto eca y6paTs Gorbry, To cmmTARSIIE,
BosmmKamme 1A Jxpane, 05pasyIOT cheTmfi 1py oK. Ho mpm mamrimi pobr mio.
Imams 5TOTo KpyKKa yReAMIHBATACE. DTO CONICTEALCTOBANO 0 PACCESINI G-SACTHIL
npi npoxomaAcmn uepea (onry.

.. Peacpiopa MOAMHIHPOBAT HEXOANYIO YETANOBKY € HEAHIO BMSCHHTS, MOTYT
0 a-sacTHIA OTKTOMSTLCS A eme Gonsmue YrA. JLTA 9TORO O OKPYACH (OTLLY
CHFITIAOR LM DKPANANH I HOBTOPI ONHIT.

Puc. 8.13.1. Cxexa omara Peaeppopia o paccenminio -uacrum

K ero BeMKOMY YAMBIEHHIO, HEKOTOPHE HACTHIE OTIIONHJNCE HA VETH, mpe-
sumaome 90° (puc. 8.13.1). To ecrs daxisecki neGoabuLOe WUET0 wacmuy Gua0
omGpouseno nazad. JleficTanrensiio, Taxofi PeayILTAT TPCARMACTS BLLIO OYEIE 1 OUCHE
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TOALKO TOCTE ACTATLHOTO HIYEHI MAPCHANCKOXO FPYHTA, KOCTABIA KOTOPO
1o ma Bewmo — cxomnas sagaua. TIpuGOP HoCATOMMLIX G10KOB «BuKHHIOB>
He oBHapy LTI Opramiecioro seniectsa 5 rpyxte Mapea. OEHaxo b onpeAesen-
HLIX METEOPHTAX, NPOMCKOAACHIIE KOTOPBIX, KaK IPEATIONAraIoT, MapCHANCKOE
(10 xinreCKOMY COCTABY), OBHAPYILIH YIIEBOAOPORH.
* MuOro Oprammeciirx MOTEKy B ATNOC(EPAX IIAET-THIANTOB, 1O 663 Hamius
TBEPAOIi HOBEPXHOCTH HHINE TAM MATOBEPOSTHA.
« Cnyruu Omurepa ~ ERporia, XoTs i THIICH aTSOCepL, HO COTEPAIT, BUAINO,
10X TeAAHO TIOREPXHOCTEIO AIMAKYIO BOAY, TAE MOFYT HPHCYTCTRORATE KAKILe-
MG (JOPMEL S, 1O OGHAPYITS X OHEHD CIOKHO.

Taxus 0Gpasow, mOKa ¥ Hac HeT foKasaTexLCTS, TO KoL B CoTHeENHO cHCTe.
se cymecTsyer rie-muo 3a Mpexena 3, XOTH HALIN MEKTIANETHbE JOHAN
€n0cOBHE: OGHAPYKHTE NPHGHAKH AKTHRHOM NN HA TORCPXHOCTI TIOBX ILIAKET.
Tax, npuesmmmc annapara «TaTIIeOs SAQMKCHPOBATH CHIHATM HAIIHX PAiO-
H TeseCTaNIIIL, TO CBHAETEALCTBYET 0 NPHCYTCTBMM 1A 3eM/1e TeXHI4eCKOl HHBILIIL

sanu. Tesexanepa «Tamiieos noxywHIa Ho0GPaems BeMTH B YKIX AUANAIONAX
© sezembin yuacTkamu, rAe npoucxozuT (oTocuiTes B pacrenusx. Taxoit sexenoit
oxpaci ne meer mu 0aH0 APyroe Texo Comewnoit cuctess:. Hudpaspacusiii crerc
TposeTp «TaIL1e0+ SaUKCHPOBAT B eMIOf ATMOCHEDE HATITIE NOTCKYIAPHOTO Kile-
7OPORA 1 MeTAIA, TO ABASIETCS MPHIHAKOM GHOTIOTIECKOI AKTHBHOCTH 1A NIANETe.

B HACTOAINee BPeMS HIYHAIOTCS MAAHETHAC CHOTEMEI APYTIIX 3803 (9K30nAanemu),
HPOCIYIIMBACTCS KOCMINECKO® POCTPANCTSO 1A MHOFHX HACTOTAX, B KOCMOC HOCK
aercs sakopupoBANNAs HEPOPMALI O MMM N WHBHIHSAM 1A Seme. OAHAKO
HOKA NOUCK BHE3CMILIX QEBILTHIANIH He NPUBET K NOTO/KHTCALHEN Pe3yILTATAN,

2. Kocarweckas spa nawanacs 4 oxtabps 1957 roza. B ator sems 5 CCCP Guut coep
men yememmsit sanyex mox pyxososerson C. IL. Kopoesa nepsoro cmyrmusa
PH P-7 (puc. 11.7.1).

Puc. 11.7.1. Tlopusait uescycernoumail enyrms 3w

12 anpess 1961 rofa COCTORICS GATYCK KOCMHYECKOTO KOPAGAs ¢ HEPBHIN KOCHO-
nantos Bennir KOpue Tarapmuse.
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Amonnoe 20po ~ 5To HENTPATLHAR HACTE ATOMA, COCTOANAN N3 HPOTOHOR
1 HEATPOHOR, HASHIBACMEIX HYKIOHAMI.

$gpa ¢ opumaxosiNE Z, 10 paswinr A (r.e. ¢ PASHBM WHCTAMH HEHTPOHOB
N = A - 7) nasusamores usomonanu.

Sxpa ¢ onumaKoBLMI A, HO PASHEMI Z HASHBAIOTCS USOGAPAML.

SIAPA C ONMHAKOBHIM KOTHYECTEOM HEHTPONOD HASHBAIOTCS UIOMONAMNIL.

Onepaueis consu sApa MATHBAIT SHEPIIID, NEOXONMMYIO AT PaCIICTACHIS
aapa na oTreanse nyaoms: E,, = AMe? = (Zm, + Nm, - M)c*.

‘Paswinta My MacCoii AAPa i CYMMAPHOIi MACCOfi CATAIOILILX €ro HPOTOHOB.
1 mefiTpoon naskmactes degexmoxn macc: AM = Zm, +Nm, ~ M,.
VOensnoi snepeueil canau WaTMBACTCH OHPTHS CBA3NM, NPUXOAAMARCH HA
omun wyxom: E,, = E_/A.

Adepibie peakiyuu - NPeRPAIICHI ATOMHELX S7ep IPH BIAIMOCHCTRI ¢ A1e-
MENTAPHAIMII HACTHIAM (B TOM WHCIE  C {-KBANTAME) WIH APY ¢ APYTOM.

‘BAKOHEL COXPANCHI STCKTPICCKILX. IAPSAOR 1 MACCOBBIX THCOT: CYMMA Ta-
Pi20D (4 Cysma MaccoBbX wtcen) AKCP M SACTH, BOTYNAIOVX B SAACPHYI>
pearyo, pania cysse 3apazOB (1 CYMMC MACCOBLX wHCe) KOHETHX HPo-
AyETon (wgep u wacim) peasmm.

Onepeemuneckin awxodom ADepnoi PearyuY HATMBALTES PAININA SHEPTIIE
HOKOS P H SACTHI} 70 PEAKIHI ¥ HOCTe Hee.

Iennas pearyun denenus - SXPHAR PRI ACTCHHS TAKEIMX AZED,
B KOTOpOI HACTHILS!, BHIHBAIONIHE PEAKIINO, 0PASYIOTCS KAk HPOAYKTS 10N
peasm.

TepaoAdepib ML HAIHBAIOTCA PEAKINLI CIMANIA JGTKUX SACP NPH OteHn
Gomumofi Teumeparype.

MuHIMATLHEe PAIMEDE! AKTHBHON GONM, NPH KOTODAIX BOIMOKHO OCYIe-
CTBAeHUE HEMNO/ PeAKIUN, HASMBAIOTCS KPUMUNECKUMY PAINEPAML.

Mumimaniaz Macea ACTAMEr0CH BOIMECTEA, HAXOATIETOCT B CHCTEME KpIL-
TiCCKIX PaaMepoB, HEOSXOMMAR ATf OCYICCTRICRUA NEMHOf peaxii,
nasmacTes kpumuveckoil maccoi.

Hoznouennoil Goaoii UanYweNus HAIMBACTCH OTHOMICHHE NOTIOMEHHOF
oneprinn E HONNIHDYIOMEro HATyIERUA K MACCS M 06IYIREMOTO BEIeCTRA:

D=
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10310, HOCKOBICY PACIETEE TOBOPILIN O TOM, WTO ICKTPHIECKOE TOTE HOOKHTe S
HOTO 3aPfIAG, PACTPEACCHHOTO 10 Beexy aToMY, Coraacio xozean ToMCOH, He MOIKET
61Ty, AOCTATORRO CHTLAD, WTOGH 0T6pOCHTS @-uacTIy Hasax. Hanowmm, wro cuxy
OTTATKUBANIS MOAHO OUPEACHTE, HCXOAR 13 Aaxoia Kyom:

e = H e

B panmoii (opsyne k - 1K03(ppHIENT TPONOPIMONATEROCTI, g, ~ 3aPAA G-SaCTIIM,
4~ nonomuTebmLi 3apsn atowa 1 R - ero pamyc.

HanpsacenriocTs sapstenmoro mapa 1o eoen ToMcoma y0bBACT o Mepe mpUBT s
X nenTpy mapa u axcHmaTHA HA HoBepxHOCTI mapa. OANAKO PEIYALTATH DKCTCPH-
senta navean Peacpopaa ma MBICTH 0 TOM, YTO RORO¥UMERbNI 3apRd CKONYEN-
mpuposan 6 ovens manoil O6AACMU NPOCMPANCMOE AMOMA, @ ke PO NEPNO Pac-
npedezen no ocexy amony. B cnsom ¢ 9T GHLIO BRCAEHO MONATIE AMONNOZO 2IPA.
Jlerxo momstTs, STo weM GMIKE K AAPY ATOMA MPOTCTAIOT (-IACTHIL, TeN Gombe WX

ATOMEOE AP0 ~ IMO NUKPOCKOMUUECKOC MeR0 ONEND MAAWE PaINEPOS,
& KOmOpo.X. CROWenm puposaN. nOWmU 6e3 Macea u ecs nonowumeRI N 3ap%) amona.

Pesepdops HOACHINTAT THCIO HACTIH, PACCEAMIX HA PASTHTHEE YIS, 1, HOXO-
A% M3 MOMYMEHHNX AQMNLLX, OUCHNA padMep AAPA. BHACHIAOCH, 4T AMANCTD AAPA
cocranasier nopaaa 10~ 101 x, B To BpesSH KaK AHAMETP ATOMA COCTABTSET HO-
paga 107 . M3 9T0T0 MOYNO JAKMTOTHTS, STO PATNMEPHI ATOMOTO IPA B COTIIN
Tocst pas memsme pasmepon camoro atoma. Tlooanee Guut BbrICICH 1 3T AAPA,
Koropuii Moo yamars 13 Tabmmus Menencena, [[pHisan MORYS 3apAa OTEKTPO-
Ha 5 CANMNILY, MOKHO OUPEACTNTS SAPA AAPA AOGOTO XHMITECKOTO DIENCHTA 10
opayae g, = Z - ¢, tae Z - nopsonmii nowep saementa » Tabmune Menxeacena,
e - abeomoTnoe anatene sapaAa a1CKTPONA.

Dpisect Peaepop, OCHOBIBANCH Ha PESYILTATAX DICTEPHMEHTATLILX HCCTEA0-
vamnii, » 1911 roay coman naanemapnyro modexn amoxa. Cornacno aroit Mozen,
& yenmpe amoxa naxodumes nonoxUMETHRO 3apsKenNoe PO, GOXPYZ KOMOPOZO
spawarmes ompuyamenno sapaxentbie snexmpon.

Tockonsicy aTom dIEKTPMNCCKN MEATPATEN, TICTO ATEKTPONOD B ATOME TAKE
pasmo mopsAKoBoNy HOMEpY dnemenTa B Tabmmhe Menzeneena, T.e. uuCAY MoTONI-
TEMLIO apACNMLIX MPOTONOB B SAPE.

Pagyaeercs, DTEKTPONEL e MOTYT HOKOHTECS BUYTPH
aTowa. ORI HEMPepHBIO ABILEYTCR BOKPYT SAPA NOAODHO
oy, Kkax naarers spamazores noxpyr Connma (menno
nooTony nozens Peacpopaa momyuna nagmamme mra-

HeTapioit oA aTosa).
‘ HauGonce MPOCTLIN ATONON ABARCTCR aTON BOAOPO-
\ | 2a: noxpyr ero sapa mpamacten scero ozun sacKTPOR
\ /(e s152).

/ U3 57010 MOMHO SAKMOUNTE, WTO AIPO amMORA
/' a0dopoda umeem nonoxcumenvnwi sapad, wucnenno
pasnwii 3apady anexmpona. Pesepdopx npexnoIOKILL,
W10 A7pa BCEX ATOMOR COTEPIAT ALPO ATOMA BOAOPOTA.





OEBPS/image/46.jpg
7.3.5. B paxere, asucymeiica co cropocrsio 0,96 c, Gsi0 oaducupoano spevs
nozera - on rox. CioTbKO BpEMENI ROKNO HPONT 10 TOACHETaN SEHHOTO.
nabmonatens? (Omeem: 3,57 roxa.)

7.3.6. Kaxyio CKOPOCTS ROTACHO HPHOGPECTIS Ten0, T100M €0 IPOTONBHBE PAMEPS:
ymeupmumcs Ans nabmopatens » Tpn pasa? flo 9Toro Tero MOKOWACH
omocTenL0 Aanmoro naGmoRaTen. (Omaem: 2,8 -10° w/c.)

7.3.7. Kaxoii mpomexyTox mpememn mpORACT Ha 3BCIF0TCTe, ABMKYIENCH
ommocHTeTLHO Bestmit cO CKOPOCTID, PaBROiE 0,4 COPOCTI CBTa, 33 25 JeNHBX
er? (Omeem: 23 roa.)

Vpoaens C

7.3.8. Bo cxombIO pas yBeTHBACTCS BpESST IR HECTACHABHO SACTHIIAL, cCA
oma amreTes co cropoctsio 0,99 ¢? (Omsem: v 7,1 pasa.)

7.3.9. CoSeTnemioe cpeAice BPEMS I3 ORI 13 HECTAGHALHLY DCMCNTADHAX
wacTim (speas, uaMepenoe B cHCTEME OTCNTA, B KOTOpOf 9Ta uACTHIA
noxouTes) papuo 2,2 e, TIywoK TAKX SaCTA ABIKETCS CO CKOOCTHIO
0,95 c. Kaxona cpexunn ATuna x mpoSera B OTCYTCTEM CTOTKHOBCHIIE?
(Omeem: 2 )

1. Tlepeii e Temeps K BameHIIENY CEACTEINIO TEOPIH OTHOCHTETLHOCTH, ATpaI0-
Imeny oty ma TMABMLIX Poneii B AACPHOf (HAMIE 1 (RIS IACMENTAPILLY HACTHL.
Pestn mofizer 06 ymumepcansuoii castan MeAY oneprHCit 1 Maccoii.

Wopwyaa Dimmreima. C noMomI0 Teopn oTHOCHTEBROCTI DitmITEiN yeTamO-
BT GaNERATETIYIO MO CBOCH TPOCTOTE 1 OBMNOCTI (OPAYITY CHAIN MEHAY HEprieit

E = me. (@.10)

Onepeus meaa uau cucmemw mea pasna ux macee, ynowentoi na xeadpam
exopocmu coema.

@opuyay (7.10) ¢ yueron (7.7) Moo samucats B TaKO# hope:

E (7.10)

Eean uamenseres oueprus cuctems na senmumy AE, 1o Ha senmummy Am ma-

am= 22 @11
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Rooppumuent 1 owems max, mostosy samerisie noMenens Macos: BOSMOKIE

1
s npu owens Goxsmmx masemenmsx oueprai. [Ipi XMMICCKIX PEAKIHAX W
NIpH HATPERAII Te B OGLIHEIX YCAOBUAX UIMCHENIS SHEPTHH HACTOTLKO MATH, UTO
cooTsercTByIOmIe HoNeHemi Mace He yAaeTcs oGmapymTs na omsire. Hanpisep,
ropsit afismeic iseeT GOILIIYIO MACCY, eM XOT0AHEL; HO AAKE ¢ HOMONIEIO CAMEX
YBCTBUTETBHLIX BECOR DTA PATHOCTE HE MOIKeT GTh o6Hapyena. JIHIIE IpH peRDA-
IEHIX ATOMNLIX SZ€P i D7EMEHTAPHAX HACTHIL H3MHEHIT IHEPII OKAIHBAIOTCS
HACTOALKO GOALIIIMIL, 4TO HIMEHEHHE MACCH YIKe 3METHO.

2. uepzun noxos. Cornacuo dopuyse (7.10) reno o6aazaeT dmepriteii i MpH cxo-
‘pacti, panioii 1y.tio. BHEPFILA Tens IpH ero uyeRofi COPOCTH HAIMBACTCS IHepzuell
noxoa 1 oSoanauaetcs anaxos E,

E,=mge. (T12)

TIpi MpEBPAMIENISX HTEMEHTAPHLLX HACTHIL, ¥ KOTOPHX m, = 0, SHEPHA HOKOS
HETUKOM NPEBPAINGCTCA B KHNETIMECKYIO DHCPTHIO BHOBE 06PAIORARIIIXCA ACTHI.
Bror daxt, yeranonnenmsii B AxCPHOf (HINKE, ABIACTCA HANGOTCE OUEBUANLIN DKC-
HEPUMERTATLIbIN [IOKASATE LCTOM CYIIeCTBOBANIS JHEPTHH HOKOS.

B (usuke mamecTHI AW ABe «peruiHe (OPMYAM», “pessHuAilNO mpoCTIE
1 kpaTicie o GopMe 11 BeeofLeM OIS N0 CofepRammIo. OAUA 13 HuX ~ GOpMYTA
Bitmmreiina: E = me, apyras - popayaa [namxa: E = hv, ¢ K0Topoii nossaxomcs
B ceayiomeii raase.

@_

Kaona anasmrsesas opiyaa poamocas waces 1 onepr? s o fue
(@) ¥ s noon? Hsoune e o setapumartLiors otmsepmsenn.
Kaas anepis tauiacren oneprio novos?
P ——
1 Oratae it wacel Smmeyiiason sachuio, 3 woropah Nace Howos pt et
Ko oo ompesemth arsho aces?

O

1. Ha oxorsxo ysemsimmzes sacea 10 1 20114 T aaepoanun?
2. TIpit KAKOI CKOPOCTI ABIKCIIS YACTHIAI 60 KUHETHICCKaS JHOPIIS PABHA JHCPIH
noxoa?

NPHMEP PENIEHHA 3AJAYUR

Bazawa. Dnexcrpon gomKeTes co cropocTbio 0,8 ¢. Macea moxos anexTpoma coctan-
aser 9,110 xr. Onpexenure: 1) ameprimio noxos onexTpoma; 2) Maccy IMEKTpONa;
3) noamyio omeprIIO DACKTPON; 4) KNNCTHECKYIO JHEPIIO HIEKTPORA.
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Pemeun

1. Daopramo uoxox anewrposa saiaem w0 bopyae:
Ey~9.010% kr -9 104w/ ~ 8,2 10 [
Besposia smepiass suoweponn’s paskxpos ROaRTAE,
yonruaman, o 1 3B = 1,6 10 M.
521107 i
B0 1510 /o

2. Macey apmwicymerocs: onexTpoma nailzen w5 cooTHOmeRHS:

~5,12 - 10° 9B ~ 0,51 MaB.

3. Hoanyio ameprino anexpona aiigex mo dopayite:
E = mes
E 152107 kr- 9 10 wi/ct = 13,7 - 10 I,
4. Mo opyas E =

, + E, naiifen KHNCTHNECKYIO SHEPIINO dIeKTpONa:
E-E-E,
E, = 13,7107 I - 8,2 107 Jlc ~ 5,5 - 1074 Ji.

Orner E,~82- 10" [ix nmm E, = 0,51 MoB;
m~ 1,52 107 xrs B~ 18,7 10 Jia; E, = 5,5+ 107 [l

Vpoaens A

741, Heny paua CKOPOCTS ACTHI, eCTH 66 KHIETIECKas DHeprits paniia 0,25mc™?
(Omaem: 1,8:10° u/c.)
7.4.2. Macca coBOKYIEOCTI ABYX GeSMACCOBMX HACTHIL, ABMJKYUIMXCS ¢ POTHEO-

HOOAHLIMI H PARNLIMI KO ABCOTIOTHOM BEMITHHE MMTYALCAMH, PABHA m.
ey pasua anepris E xaxofi wactuus 5 otaensuoctu? (Omeem: 0,5me.)
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KaxoMy HIMEHENIIO MACCH COOTBETCTBYeT HoMenene Juepri na 4,19 Jx?
(Omaem: 4,66 - 10" xr.)

Ypoaens B
Commge anyuaer 5 mpocTpancTe execeiyANO 0010 3,75 - 10° It omepri. Ha
CKOMLKO KAV CeryHAY yuenbmaeTes Macea Connua? (Omaem: 4,2 - 10°xr.)
Ha cxomuko ysenmumTes Macea npysis ectiocrsio 10 kH/x npu ee pac-
Tsxenn na 3 ex? (Omeem: 5 - 10 xr.)

Tousens ©
T —
s et OO PR 5 Ry B
gy S ———————
)

&(m? 4 mi - m? & (m? = m? 4 md)

D

(©Omeem: £,

2m 2m

Tloxosmascs wacTuna Maccoii 71, HOPIOMACT GE3MACCOBYIO HACTHILY ¢ IHEP-
rueit E. Uewy pasna macca m, suoss sosmmkmedi wactuust? (Omee

i (m+ 2]
5

Bo ckombKo Pa3 PeAATHBHCTCKAS MACCA NPOTOHA GOALIG PeAATHBHETCKOR
MaCCH DACKTPOHA, ecu OBC UACTHIE MMEIOT OIMHAKOBYIO KIHETIECKYIO
oneprinio 1 [aB? (Omaem: ~ » 1,94 pasa.)
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KPATKHE BBIBOJ(BI TJIABBI 7

« Tlocrynars: Teopun ormockTensocTs Diimurein
1) ace npoyeccw npupodu npomexawom oIunaKosD G0 Gcex UNEPYUATLNILE
2) cropocmy caema & Gakyyxe OAR Gcex UNEPYUATLNWX CUCMEM ocmaemes
0Qunarosol; ona e sasucum W om cKopocmu ucmowwuKa coema, Wi om
eropocmu npuemnuxa.

+ Macca pensmuaucmeroi wacmuys

 Baxon pensmueucmewoi Jumamuwu amucBacTCS B TON e dopme, To
11 amopoii aaxon Hviomona:

E=me =

©E, = m,* nasumactes snepeueil nokos, a m,~ Maccoil noxos.
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HeoBxoauno orueTaTs, uT0 mepBMil B Mupe KoCMORPOM Baiisombp pactonoen
& Kaaaxcrase. HMERHO ¢ HETo CTAPTORATN PAKOTH ¢ HEPRLIN CHYTHIKOM If NEPRLIM He-
tomexon ~ koesonazron 0. Tarapuman. Kocxopos Baiixomstp ocsiosan » 1955 roay.
B macrosmee spess 910 He TONLKO nepsii, HO W Kpymmeiimmil B Mupe JKcmaya-
Tupyensiii xocwoxpos (puc. 11.7.2).

Puc. 11.7.2. Koesoxpos Baiixousip

16 miors 1963 roza cosepuien mepBLil B MUPE HOTET B KOCMOC ACHIHIH-KOCMO-
nasta Bazentaust Tepeniono

18 mapra 1965 rona Azexceit JICOROR CORCPIIILT HEPRELT B HOTOPII BHIXOR UeT0-
Bexa B oTiparTL KoCMOC.

20 wioxs 1969 rosa ma nosepxuocts JIyist CTYIILT mepBLl HTOBex ~ aMepHIan-
cxuit acrponast Hitn ADMCTPORT, B X0Ae AYRHOfi SKCHeAMIII Ko0pabs «Anonnon-11s.

2-10 ox7a6pst 1991 roza paBOTAT B KOCMOCE B KAUECTRE KOCNOHABTA-HCCACAORATEN
nepasit Kagax-kocxouant Toxap Ay6axupos.

Bropoii xasax-kocwonant Tarar MycaGaes OGMEAT B KocMOCe TPH Paga —
B xauecTRe GOpTIHIIKCHEPA i ABANAL KOMAHANPOM OKinaa: ¢ 1 mions 10 4 HOSGPE
1994 r., ¢ 20 sussaps o 25 arycra 1998 ., ¢ 28 anpeas 1o 6 nas 2001 r.

Co 2110 12 centabps 2015 roAa CORCPIIILT KOCMHUECKIE TOTET B KatecTRe 60PT-
mmwxenepa Adigun AunGeron (puc. 11.7.3).

Puc. 11.7.3. T. Aybaxupos, T. Mycadacs, A.
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Bro npexnonOKeHIe G0 O6YCIORTLHO TeM, UTO MacCA FAPA JOGOTO XIMHICCKOTD
osenenta kpatia Macce £Apa 8oAopoxa. Il03TONY £APO HOAOPOAA CTATO PACCHMATH-
BATRCA KAK J1eMeNMapHAn vacmuya. TAKYIO TACTHLY HAIBATH NPOMONOM.

(O]

1. Kaxosa nopens aroxa o Toucouy?
. Kaue peymurarsi anu onsrit Peepdopta? OGLACHNTe, HANPTE cXexy OmbTa
Peaepdopaa.
3. Kak ouenimaics pasuepi atoua i atowsoro Aapa? Tloexy npeasoskeinyio Peacp-
OpAO MoLEE AToMA HAIBALN LAAHCTADION MOACILIO?

_5““"

1. CHeKTp MATYUCHIE ATOMOB, OTPAAAIOIIIX UX BAKHEAIIE XapAKTEPHOTIIL,
SBAOTCS THHEHUATLMI, HOCKOIBICY COCTONT M OTACABMBIX CHEKTPATLMBIX A
o pynn Gamako pacooenux A, KaioMy oIeMeRTy NpUCYIL cROM, Xa-
PAKTEDHLL TOTLKO AT HETO CHCKTP.

‘HauGo7iee sy HeHHbIN ABIAETCS CHIEKTP HOYHeHIS AT0MA BOOPOa (puc. 8.14.1). Omr-
HEDM ILyTeN YCTAHOBICHO, STO CIEKTD ATOMA BOAOPOAA COCTONT I3 Cepiti ki, HacToTs:
KOTOPLIX OMIICHIBAIOTCS (POPAYTANI, TIPCACTARICHHEIMI B mabaue 8.14.1, B KoTOpLX
R~ 3,20 10" ¢ ' nasumaeres nocmoannoi Pudbepza.

Tabuya 8.14.1

O6aacts cnextpa Hazsamue cepiu

Vasrpaduoaeronas Cepus Taiinana
Buunaas Cepus Basyepa
Mngpaxpacuan

Cepus Mamena

Cepus Bpoxera

Cepus Tpynza

Cepus Xougpn
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B nacrosmee spens na opGire Benns nobupano Goree 500 KoexonavTop 1 36 ro-
cyaapeTs wipa. C 1998 roga i 10 HACTORINCE BPEMST i1a OPSITE ACTACT MEHAVHAPORHAT
opSmTansas crammns, naxommmancs 5 copaazemms 15 rocysapeTD.

3. Opbumansnas emanyun - wocMuecKi ATTADAT, MPCANAUAEHNLL AT
AOATOBPEMEIIOND TPEBMBANI TIOACI A OKOTOMIRNCTION OPOITE ¢ NETbIO NPOREAC-
N Y " S—
38 HOBEPXHOCTBIO 1 ATMOCEPOIE MIANCTS, ACTPOHOMIIECKITX HABTIOACHIL 11 7.1

‘Ha 01003 MHOf OPBHTE PABOTACT MHOAECTRO UCKYCCMACHHEL CRYMAUKOS Ben
PASTIIOTO Ha3HATCHIS (BCTPONOMIIECKIC, MCTCOPOTOTIFICCIHE, DOCHISC, HABHA-
wmownsie, cmyrmm cpstan  Ap.). TIpi 9TON B HACTOTIIE BPENS CTAHODHTCS AKTY-
A7TLILIM BOMPOC 06 YTHMIAM KOCMUUECKOZ0 MYCOPA, KOTOPOFO BCCTO 3a HEMOTHEE
60 eT ocHoeIIS KOCOCA CKOMIIOC AOCTATONIIOE KONINNECTEO Ha OpOHTe.

Jlas noysenns nraner Conmeunoi cuerenst x Minx GBI OTUpABEIS apTOMATI-
seckne mexnaanerne cranums. Tlepsofi apToMaTHICCKOR MesKTIANCTIO CTamuei
Guuna «Jlyna-1s (1959 r.), nporeresmas nommon Jymss. HanGoree nopecrniem asto-
MATITIECK NI MCHRILTANCTHAIMI CTAIILTMIE SDARIOTCS ANNAPATS Cepiti «BOAKCDs,
«Benepas, «Jlynas, «Mapuseps, «[Inoneps, «Buxiirs, «Beras, a Taxie anmapars
«Tamuncos, «Kacemo, «Hossie ropaonTsts.

B XXI perce senoneueerso naauupyer foctapiy oenexumin na Mape, xak mepssiii
mar » xonomsanu Mapea. Bosee G1oKas Herb ~ HPANOE BITIOIEI SEIOBCCCKORD
pasysa b nccneaonanse Mapea Kax %acTi OKpYKaIOIero Mupa.

Bonpocasn otnpapiit mogeit na Mape 3aMINACTCS AMEPHKANCKAS KoMHANiS
«SpaceXs. Tloka ofta NOCTPONT CROM KOCMINICCKHE KOPAGI i COBCPET MEPRLIX A0BPO-
Bomsues s cosgamus om0 K 2040 rory Ha oroit naanere, NASA moArorosuT nousy
u yomaeT neio neoxoameyIo mupopamio A1 o ua Kpacuois mranere. NASA
naanupyer Taxcie mocTpouTs wa Jlyie mocencue A18 6-10 yuemsix 40 2080 roga,
a smoncie yuensie ua Kocuiectoro arentersa JAXA 06emaioT, W0 70 900 coa-
Aaayr ua Jlysie 6a3y ¢ «ywusis poboTai.

‘Peausayus nex0¢30n020 nozema (TyTeIECTIE MEAAY BEIAM KOCMIIECKILX.
IHAOTHpYeNbIX KopAGACH HA ABTOMATIECKIX CTAMIINI) ~ JAKATA BeCHMA AKTYATLA.
OAmaKo AMNAPATOR, NPAMEKIM NANAUGIIEN KOTOPHX GHL G MOTCT 70 LKA
aDeoR, Ha AR MOMEHT e COSAANO I He ATAGHPOBAIO.

Q@ |

1. Maetores: au no Beeneunolt it u uockrexs pasyma? HMeIOTes 1t yeiosis At

stz v Coxnennoli crerene? Uro raxoe dxsonAAeTIL?

Koraa it Kait 413 HeAoneteoTsa HAMATACK KocMiteeKas 9pa?

. Kak HASIHCE ICEMe COBMECTIIME IATH A1 HayHewIs Koexoca? Kakonst Gaikall-
Hte 1 ABCKIe NEPOTEKTHNA YeAORECCTEA B UCCIEAOBANII KOCNOCA?
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LM POTPAMMbI B [/IABI

o6acHams Gusuneckue aolicmaa HIHOMAMEpUan0  CnocoBbl X nonyueHUs;

{31 o6eyxdame cheper npumerenus HaHomexHonozuu.

MUHIMYM GHINUCCKUX TEPMUHOB B FAaBE HA TPEX A3bIKAX

Kasaxckmii pycexuii anrauickuin
HaroBenuex Harouacrua nanoparticle
HawoTexHoROTUA HawoTexHonorUs nanotechnology
Haromarepuanaap Haromatepuansi nanomaterials
rpagen rpaden graphene
Haworyrikrep HaHOTPYGKH nanotubes
dynnepen Gynnepen fullerene
MuKpouTOrpagua MuKponuTOrpagus microlithography
HaropoGorTap HaopoBoT! nanorobots
30HATLIK MUKpOCKOMWA | 30HAOBAR MUKpOCKONWS probe microscopy
cKaHepAeywi TyHHenbAiK | CKaHWpYIOWWT TyHHenb- scanning tunneli
‘mKpockon Hbif MuKpocKkon microscope
aTomgLIK-KywTiK atomHo-cunosoi

atomic force microscope
‘mkpockon MuKpockon

B smoil 2nase paccmampusaromes credyroujue Gususeckue mepmun, 06asament-
Hble O yCBOEHUS CO2IGLHO YHEBHbIM UEIAM: <HAHOUALMUUG, <HGHOMEXHONORUY,
<HGHOMAmepUanbiy, «2pagber», <HGHOMPYGKU», «bynnepes, «wuKpOTUMOZpagus»,
«HGHOPOBOMB1», «30HA0BAA MUKPOCKONUAY, «CKGHUPYIOUUL MYHHENbHOIL MUKDOCKOM»,
«amoMHo-cun0soli MuKpocKon>.
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Bee NpuBCACHHAIe BHINe SKCTEPHMEHTATLNME CEPHI B CIEKTPE ATOMA BOOPOAA
soryr 6us omucant o6o6uennoii popayaot Banbaepa:
11

Al

(8.22)

e m b KaRcRO Aanmoi cepmi weer mocrosumoe smasenne (m = 1, 2, 3, 4, 5, 6)
W onpedeasem cepun; n npuumNAET HeTONICTCRNNE SnaCHNS (1 = m + 1, m + 2,
m 43, ..) u onpedeasem omdevie aunuu Jannoi cepuu. C ysemwsenue n mm
Cepitn comRAIOTCS, Kak NOKa2AHO 1A puc. 8.14.1; ANEIE N % ONPEACTAET TPANIITY
CepitiL, 1 KOTOPOIK CO CMOPONb GOTLUUX UALMOM MPUNWKGEM CNAOWNOL cneKmp.

= -0
4. T i
3 i
THITH Copen Tomena
2

Copus Bamaepa

Tpamuna enexrpa

n=1
Copus Jatinana
Puc. 8.14.1. Cuexrp azoua wozoposa.

Puc. 8.14.2. DeKTpoiss BpALIAIOTES BOKPYF DA ATOMA

2. Kaacemecxas Teopis ua 0CHORE NIANCTAPHOI MOACTI GLLTA HE 6 COCMOARUL
OG5acHumb yemoiiuuaocm s amota. DICKTPORS ABMFSIOTCS 0 OIPEACTEHHELN OPOUTAN
¢ AoeTaTouno Gomsmmen cxopoctsut (puc. 8.14.2). Wasecriio, 4ro tioBoe kpuBommeitiioe
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KPATKHE BBIBOJIBI TVIABBI 11

Baeada - 970 MaccHBHOR MAPOOGPAIHOE MIRIMENHOE OGPATOBAMILE, HITYIAIO-
Inee CHT i TETTO B PE3YRTATE NPOTEKAIILA TEPMOATEPHAIX PeaKIIii cumTean
5 ero neapax.

Connye - Tnmwinan sneaa, pacianemmmii nraswenmsrik map. [lnaverp panen
1 sm 390 Taac. xe (wan 109 amaserpos Benm), macea ~ 1,98 - 10 xr (.
330 Tuc. sewmuix mace), cpeAnsia nrormocTs — 1,41 - 10° xr/’, wro 5 4 pasa
membme cpeneit mroTnocTH Bennm.

Domocpepa ~ sunnan nosepxiocTs CoTNILA, ABITIOWACH HCTONHMIOM 13-
ayuems.

Coanewnas cucmema ~ mraeTHas CHCTEM, BITIONAIONAN B CE0 UEHTPATS-
Y10 aneazy COTHNE 1 506 CCTRCTRCHHAE KOCMITIECKIe OFLORTA, BPAIIAIONICCS
soxpyr Coamna.

IMaauemoil waswbaioT gBKyIieecs BOKPYT SBEIAM B e¢ TPABHTANHONHOM
Ho7e HeGecHoe Teo, mMerIee PoPY, GIHIKYIO K cepiecKoil, crersimeecs
oTpasKeREBIN OT GBEOXH CRETON.

Taraxmura - 570 TPABHTANUONHO CRAIANEAT CHCTEMS, COCTOSINAS K3 COTEH
AMILTHAPAOR GBETA I MEHIBETHON CPEALL.

Keaaapu - casbie SpKie ACTPOHOMIIECK e OGLEKTA, NPEACTARIAIONLIE oGOl
AITHBIAE HAPA FATAKTI HA HANATLEOM STAIIE AIBHTHSL.

Wacrs, naGmonaewoii Beenennoil, JOCTYIHOI 1S HIVHHIS COBPEMERHLINI
acTpomoMIeckuM MeToxaMH, HAdnmacTes Memazaraxmurkoil.

Boavuioil Bapsta ~ 06IeNpHEATAS KOCMOTOMMNECKs MOXETE, OTHCHEAIOMAN
panee pasantue Beeneusiofi, a myeso Havano pacurspenns Boenemsoit.

Temnan mamepus - runoTeTiecKas (opMa MATEPILI, KOTOPAS He HOMYCIALT
9eKTPOMATHHTHOTO HATYMEHIS I HANPANYIO He BIAMMOZEHCTAYET © HHM.

Temnan anepeus ~ runoreTiieCiuii BUA HEPriM, BRCICHHL B MATEMATI-
steckyio moen Beesrenmoil pagn 00bACHeHIs HAGTIOIAENOTO e pACTIHpeIT
© yexopemmes.
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1. Obzacts HayKs  TexmmH, HMCHYENAS HANOTEXHOTOTHEH, NOABHAACY CPABI-
renbit0 meganno. TlepererTutnes 970/ Haysi HOHCTINE TPARAOSS. TepMI ¢HaHO? TPO-
HEXOIT OT FpEseCIKOr0 €108 «xaI0CH (KAPK) I COOTDETCTBYCT OAHO MILLTHADANO
ACTIE MEAAYHAPOAOH CRMIIIL TS ~ META, HASBIENOF HaKOMEMPON (1it), m.e.
Tun =110 n.

Hacmuiy, pasnepw KOMOpoil UsNEpAIOMCA NANONEMPANL, NPUNAMO HasHOTMY
nanouacTmeit.

‘DTH PaaNCPH CXOKII ¢ PATMEPAMI MOTEKYI I AToMOR, OBIACTS HAYKI I TeXHIKI,
HASHIDACMAS HANOMEXNOR0RUEH, MANHILYUPYCT OFLCKTANI, MMEIOWAI PAINCPS OT
120 100 s, 1 cosaaet o wix Tax nasmbaCNME KaxoMAmepuaLH. Crano HIBCCTHO,
T0 B SABHCHMOCTIL OT BETIINL HACTINL 1 TAK HAIMBACNDX IZPen (MUKPOKpUCMaZ.
AUMOB), KOTOPHE BXORAT B COCTAD BemECTDA I KPHCTALTIICEROTO Tena, X CBORCTEA
eymeernenno moenmorea. Taxie erTs NOARITOTCH, KOFAG CPOANIIE pasep
aépen B xpCTaTTIeCkX Texax e mpesmact 100 i, 1 HANGOTES OTICTNEO Ha-
Gmoaores, rorga passep aépen euee 10 m.

Texuuxa NanunYARYL 1a Ypose OMOETIIT AMIONOS U MOREKY HaTHOGEMCA

Tatcist 06pazoM, HAHOTEXHOOMIS ~ 970 TEXHITKA, ONCPHPYIOMAS RETIHHANI T0-
PAAKa HAHOMETD, CONOCTABIIMLINE ¢ Pagiepait a1oxoB. TLoDTOMY NEPEXOR OT «NIKPO>
X 4HaO» ~ 5TO YiKe HE TONLKO KOAUUECMGENHbIL, HO 1t KaeCAEHNbIL TEPEXOR O
MY IR 6eU{CCMO0N K MAMRI TN OMICABNN AMONNL.

TlepBoe HCTOPIIECKOR VIOMMHANIE METOZO, KOTOpHe BEOCTCACTAIN GYAYT Ha-
Smamb manOTExHONOTICH, COABMBAIOT ¢ MIBCCTILIN BHCTYCHIEN. naypeaa Hobe-
encicoit mpes Pirtapaa Peiiunana «Ta, prmay, wioro secras 5 1959 rozy o Ka-
apopiicoN: TextoToreckoN HHCTHTYTE. Pirtaps DeliuMan HPEANOTONIT, YT
BOGMOZKHO MEXARINCCKI HEPEMEIIATS OAHOTHLIC ATOML ¢ NOMOMILIO NANHTYISTOPA
cooTaeTeTByIOMEro paswepa, no kpaiiuei mepe, TaKof IPONECE ne MPOTHBOpeTA G5t
uaBECTIMN 1A CoromuIII AeHb GHUANECKIN SAKOUAN. DTOT NAWHIYIATOP OB HPOR-
o feaaTs creayiomu cnocoox. Heo6XOMIMO HOCTPONTS MEXANNAM, KOTOPLLiT
congana 611 €p0r0 oMo, T0TLIO Ha MOPAOK (r-c. B 10 pas) memmy1o. Cooxanmsiii
ML MeXANIIIN AOTKEN ONATS COIAATS CBOID KOO, OISITS 1A NOPSACK NEHLIIYIO,
1 TAK 70 TeX TIOp, MOKA PAINCPEL MEXANIIMA e GYAVT COMINCPHAH ¢ PAINCpANI OF-
2070 avoma. Tlonobuste rano xexanus bt (KaropoGOM™M) CMOFYT HOATONHOS copKoil
COBMPATS N MAKpORGIUL. BTO TOIBOTIT CREAATE HOIN A NOPAOK ACHICRAC  TAKMM
HANOPOGOTAM HYINO 6YACT AAT TONBKO HYAIOC KOTIICCTRO MOTCKYN I HEPTILIO,
HAmCATS TPOTpANIY A1 CBOPII HCOSXOAMLIX TEANCTOR.

Tepumn «namoTeXHONOTNS > BHCpHe BRCReH AmoNCKIN Hpodbeccopos Hopio Ta-
srys3 b €ro A0KAAze +OCHOBNAIE NPHIIHINM HANOTEXNOTOTIY KA MCKAVHAPORHOI
xondpepenunn & Tosuo 1974 rogy.
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ABIKCIIE ABAAETCA YCKOPEHHLN, CCAOMATOALD, DICNTPONM FOTHUL LeNpEPLILO
HEIYCKATS DICKTpOMATIATILIE BOHL, TPIYCN © YaCTOTON, paBoft dacrore oOpae-
st noxpyr Aapa. Ha7yuan D7CKTPOMATHNTALE BOTNL, DAEKTPONL QTN TEPAT
SHeprito, Cteq0BATeTLO, OMM NANATN G NPHCAKATCA X AADY 3.3 CHNSKCHE
CxopocT. ECt BUIIOUITS COOFICTETBYIONLE PACTCTAL OCHOBMIDANCS 1 KARCCHICCKO
mexamxe HuioToma, To MOIKHO yOeARTECS, 470 5 Bpentst nopsia 0,01 wic sxexTpon
Aomie yACT 3 Axpo. DT0 HPUBEACT X TOMY, T ATOM TOMPOCTY NPEKPATHT Cro
Cymecraonaue. Tew e Metce, HIBCCTHO, WTO WNIETO HOAOGHOTO e HPOCXORIT.
Bomumerso atovon yeroftuno i soer cyieeTaonaTs crom, yroxuo oaro. pn
oM, KOMEUO, e HAGUOZACTCR HAYEHHE KAKIX-THGO DICKTPOMATINTILLX HOMH,

Bee 970 CHAETEILCTRYCT O TON, IO K AMONNbAL AEICHIUA KAGECUNECRIA HeXd-
ke nenpu et na. Tonsico Teopi KaaNm0GO GUALKL, KOTOPA CTATY pAIBBATLCH
© nepuoit wernepri XX nexa, sora o6bACHATL 1 yeTOfIBOCTS aToMS, 1 MeXaMIN
senyCxan st Haayemi ¢ paHLE ATINAND o

3. epayio nomurcy » o7ox nampanemut » 1913 roxy npeanpuux Huunse Bop.
Teopin Bopa npummsaer mranerapiyio Moze. atoxa Peaepdopia 1 AMCKpeTIOCTL
HaIy"AeMOil (1M NOTIOMaeMOil) HEPriH, YCTAHOBNCHHOH
Ianuxon. On ehopiuy aupoa. ocnoansie nozoxenus mo-
aoii meoputu amoa o eude mpex nocmyaamos, xotopue
cuurpams cymeeTaeuIyI0 ponh B CTaNORTCMI KaauTOROl
[ —

Hepuusi nocryaar Bopa (nasunacsuuti nocryaazont
cramonapusx cocromui) rascur: cyuwecmayiom oco-

Gue, cmayuonapuse cocmoanus amoxa, nazodacs
 Komopr, amox e usryNaCm Mepeu0, NP IMOK  yme Xompur Samun
anexmponn a amone dauseymen ¢ yexopenuex. Bop (1855-1960)  saseronn

o sroposy nocryary makun crayuongpo S seoperi, 1aybess
optumasu Gyaym me, dax xomoputx soxenm uxnyroca HoStAIEKO nboit
anexmpona mor pasen yenony Kpamuosy h/2x e ok cosgdrar e

mo.r, = nh/2x, KBARTORON TeopiM wroMa
7 h -~ noczommmas [Laaiia, n - etoe wncro, maspamioe 1 SKTAMME yuacriuue bus
xeanmosum wucrom (n = 1,2, 3, 4, ...). Mexamuku. On Taxme BHec

Tperwii noctyaar Bopa (rassnacwstii npavuaow MO s 8 pas-
wactor) ruacur: usRytenue coema npoucrodum mpu L eCHI lOMIoN diba
nepexode amoa us cmayuonapozo cocmonniz c Gonv-  tos sumionehcrmns soemon:
weil auepzueil « cmayuoNapHoE cocmoRNLe ¢ Menbued TAPILIX HICTI €O CPAOI
aneprueil.

Dueprin waayuemoro doroua pania padOCTH DHEPIIIL CTANHONApHMX co-
crommnit. Bacch neoGxoAuNO oTMETHTL, UT0 AuNN HOCTYANT PACHPOCTPAMACTCR
e 7020360 43 B g1 cme. To CCTL ATOM MOAET HAYATL SEPTIO it B HDPAKDAC-
it obaacTn crexctpa, 8 yasTpagHoTCTOROl.

Tperuis nocryaar Bopa omucsvacTes caeAIOmei (opiy-Iof, KoTopas nOATACP-
A8ET AUCKPETHOCTS (HOPUHATLHOCTE) HATYHACNO oueprui, yeranonnenoit Ilnamucor

M, =E, - E,. (8.24)
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Hopmasumoe yexoperne croGOARORo magenis

9,81 ne/ct

Tocronuan Bonsuuana
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3107 w/c
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G- 5,67 10° Br/(w - KY)

Tocronnnas Buna
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2. Paanuunsie npedsemst, cocmoAiujue uz HAKOUACMIY, U KAKOKPUCMAAAUMOE
(aépen), naswearom wanomatepnazams.

B 8 xcracce, paccMaTpHBAR SBTeHIT GPOYHOBCKONO ABIKEHILSE 1 AHGpYsIH wacTus,
BB YAHATH 0 TOM, TO KPHCTAZLTINECKHE Te1a COCTORT 13 OTACILHLIX MUKPOKPHCTAT-
auton, nassBacaix 2épnau. TIOTHKPUCTALIIECKIE TeA COCTOT 3 PAOPAIMED-
HLX I PASTNSHO OPHEHTHPOBARHLLX SEDEN, TODAA KAK MOHOKPUCTALTNHECKOE Tel0
npecTaBAsIeT COGOii GOTBIIOE MOHONTHO® SEPHO, TAle KPHCTALIHSECKHE ILIOCKOCTIE

aTONMOB WNeIOT OZHY X TY e OpHenTALIO.

K OCHOBIDIN THIAM HANOKPHCTATIIECKIY MATEPHAOB 10 P HEPHOCTIL OTHOCSTCST:
nymuepmte (0 D) wanoraacmepo, manpmiep, Moxexy gyasepena (puc. 10.1.1, a),
3 MY ABMEPHEIX KIACTEPOB COIAQIOT TAKHE PASHIOMEPHHC HANONATEPHATH, KaK OAHO-

sepume (1 D) sonoxonnmie wamepuass, nanpmwep, nawompyéxu (puc. 10.1.1, 6);
ABymepmste (2 D) nACHRU U NHOZOCAOUHbC NAMCPUG.ibt, MATPHNCD, ORHOCTORMEL
" wmorocofimutit zpagrens (puc. 10.1.1, 6); mpexaepsie (3 D) noaurpuemariuseckue
namepua.usi, manpuyep, mommpucTarTmecKas wexn (puc. 10.2.1, 2), sépna Koropux
MNEIOT CPABHIMBIE PAIMEDEI BO BCCX TPEX MATPABTCHASX.

3. PasmopagMepHbie MATH KAACTEPS! ABIMOTCS NPOMETKYTOSIAIN JBEHOM MEFSTY
I0TMPOBAMNLINI ATOMAMH I MOACKY AN, ¢ ORHO CTOPOMH, M MACCHDHIM (05D
exmuine) ToepauN TenOM, ¢ APYFoit cTopoms. TIePeX0A OT AMCKPETHOTO DTEKTPON-
HOTO DHCPTETHECKOTO CHEKTPA, CROFICTACHIORD OTACHBHEIN ATOMAN 1 MOTEKYANM,
K 0HHOMY DCKTPOREOMY IHCPTETIIECKOMY CHEKTPY, XapAKTEPHOMY A1 THEPEOTO
exa, mpomCXOAUT wepes Kaacmepy.

a o

Puc. 10.1.1. Hanoszexenrria u nariosarepuaa:
) Noneiyaa dyanepens; 6) HAHOTPYGKA; ) rpagenst
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vge E, u E, - JHeprai atoMa b CTAIMOHAPHBIX COCTORHMSX k H 1j V,, - 4ACTOTa H3-
JIyNeHIS, COOTHETCTBYIOMAS TEPEXOAY ATOMA WS CTAIOHAPHOTO COCTOSHIS & B cTa-
nuomapuoe cocrosmue n; h ~ nocrosmmas Iramsa.

s (popaeynss (8.24) mo:mywiny Bppaerie, ¢ HOMOUILIO KOTOPOTO MOACHO BLINHCANTS,
wacrory monyuenus atoma:

(8.25)

Tasust o6pazos, mepesit mocrytar Bopa FIACKT, W10 TOM MOACT HAXORHTHCS
B 0COAIX CTAIMOHAPHBX COCTONMHSX CKOMS YTOAO ZOATO, HE WOYWas IPI DTON
oerTpoMarmITIEIe Bomist. To GOT CYUIECMAYIOM ONPeJeACHNbe 2ACKMPONHbLE 0pOU-
Mo, KA U3 KOMOPbL COOMEEMEMaYCM OMPEOEACH HONY IHEPEMUUECKONY YPOGH.
Honysemne hv,,~ E, - E, TPOMCKORNT TOTSKo TOTAG, KOFA DICKTPON NCPEXORMT ©
oROro amepreiniecioro ypons (13 oo OPBUT) s APYTit oCpreTIIECKIi YpO-
sems (1a APYTYIo 0pOHTY), Kax 970 BUANO 1A puc. 8.14.1. Tlpn morzomenun KpANTA
SHEDFIN MPOMCXORUT OGPATHLLIE mpONECC: ATOM MEPEXORT € WUAIETO DHCPrETH-
wecKoro ypobus na Gorce pucoxuii yposes. CACAYET 0BpATHTL puIMAmIE, WTO
B aTONIOI QuaIKe JHEpIIS HINCPRETCS B 9B (HTCKTPON-BOTLTAX).
4. B 1913 rony . Gpanron u I. Tepuen Guin mocraen ombr, smupmics
SKCHOpHMCHTATLEMN ZOKAJATETLCTRONM 1 mOCTYaToR Bopa, 1 runoteas ILtama
o AuCKpeTHoN uaayueHuE M moriomenm atoxawm oueprim. Ha puc. 8.14.3
npuvenena cxexa omira. K Kavony K u cerice C, anexTpobaxyyMoi TpyGicu, ma-
nomemmoft napawn Hg (pryTs), WpHKA@AMBACTCR PasiocTs moTenmanos U, yerKo-
pRoIas DrEKTPORM, 1 CHIMACTR BonbT-amEpHas XapaxTepucTia. K corre C,
4 AHORY A MPIITAZHBACTES IANEAIMOMAS PATHOCTS HOTEHIMATOD.

————
I

Kl
- !
} ! | Ini
-1 c
e I

N — -

Puc. 8.14.3. Cxea ontiza ®pasca 1t Tepua.

Vexopenmute 5 o6nacra [ a7eKTpoNS HCMBITHBAIOT coyAapemts ¢ arovasm pryTi He
B o6mactn I1. Ecan onepriis oIeKTPOROB MOCA COYAAPEMIS KOCTATONNA AT Tpe-
ogonenns samexnsOmero motenmmaza b obaacta 11, To oM MomAZYT Ha anoA.
Cenonatensno, noxasanus razspanonerpa I' SaDRCAT OT mOTepH dmCKTPOMANI
omeprim npu yAape.

B omurre nadmoa tcs somoRomHi pocT Torsa I P YBETERII YCKOPSIONEro HATpsL-
emmst m10Ts 20 4,86 B, 7. . anexrpors ¢ aneprieii E < 4,86 5B nemumuman ynpyrie
coyaapernts o arosanit HE (e3 no10uienu) i SHYTPeRTIAS OHEPTI ATONOB e MEHILIACh
(puc. 8.14.4). Tlpm smasenyn U ~ 4,86 B (1 sparmsix enry amauemusn 9,72 B, 14,58 B)
HORRIAMICI pediite CTATL ToiA. DT0 ONPCACTENLM 06PII0N VKATHIATO Ha 10, 10
npm o amastemsn U coyaapemist aneKTPOOD ¢ ATOMANI HOCST HeyNpYTIi XapaKTep,
. €. SACTE SMEPFI AOCTATONIO YCKOPENHLIX AMCKTPOMOB Ghura aaTpATena (NOTTOMEra)
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NEPHOIMYECKAS CHCTEMA XMMHYECKHX 2IEMEHTOB

Macea onesentapmsix wacTui (a.e.0.)

Tiporon

Heiirpot

Daextpon

P

1,0072765 a. e. x.

1,0086649 a. e. .

0,0005486 a. e. .

1,6726- 10 7 xr

1,6749- 107 xr

9,1095 - 10" xr.

1. M. MEHEJIEEBA
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yarepen - cmabunbnas MONEKYNA, HA cdepUNECKO NOGEpXHOCMI KOMOPOIE
@ yanax 5 u 6-yzonbubLx MHOZ0ZPaNNIKOE pacnonoxent 60 amoxoa y2epoda.
‘HanoTpybin ~ npomadcennsie yurundpuNeckie cmpyxmypst duaxempon om
0dn020 B0 neckonbKux decamKoa NanoMEmPOS U IAUNOL Do HeCKO K canmu-

Mempoa, cocmoauue U3 03HO20 UL KecKORBRIX caepuymmX @ MPYOKY zpagenos.

D1 owexra nasas ¢ 1991 roAa HatATE HPHBTEKATS BHIMANKE yieHbX. OKAIATOCS,

70 HPOUHOCTE ITHX CREPXICTKITX YIIEPOTUCTEIX TPYBOK C IPIMECKIO ATOMOR APYTIEX

XHMITECKI D1eMEHTOR TPERLIIACT TPOTHOCTS CTaxH B 60 Pa3, ORN BELIEPHUBAIT

narpes 70 2500 rpanycos 1 Aaaenie 5 Thics arsocep. Dra npowocTs coficTaea

H HAOTORIGHHLIM HA WX OCHORE MATEPHATAM. B DCKTPORIKe HAHOTPYGIH MOFYT

NPUMEHATECS M KAX XOPOIIIIe NPOBOXIIKH, I KAK NOAYNPOBORHIKIL.

Tpagen — momocaoit atoMos yraepoxa, momyuenmuii B oxTadpe 2004 roxa

& Manuecrepexon ynunepentere. MHOTHE VieHke TOAGTAIOT, YT0 HTOT HERCPOATHO.

npouRLI MaTepUA’, 06IAXANOM TAIOKE APYTIMH VHHIKATLHEMI cROfCTRAMI,

B GYAVIeM CTateT 0CHOBO/ MUKDOIPOLECCOPOB, BLTECHIE COBPEMENHLE HOAYTpo-

o,

ChepxmpotHoCTS HAROTPYGOK 1 FPAGEHOR OGLACHICTCS TeM, UTO BCE HX ATOME

H MOTEKYIIL, TPAKTHYECKH HAXOACE Ha HOBEPXHOCTIE, NOIYIAIOT JOCTYIL K HETO-

cpeacTsemtoNy BoamMORelicTaII0 ¢ aTona uemmeit cpest. JleiicTBuTeaLHO, TPK

pASeeHII BemeCTSA HA ATOMAPHME HANOPAMEpHbe MACTHIM OGIIAN NIOmAD

HOBEPXHOCTI TAKIX UACTHIL B BEIICTRS YRETIHBACTES B COTHN Pag, & BCICACTRIE

TOr0 yeiTIRACTCR BIAUMOACHCTRIE HOYTH KAAKAOTO ATOMA MATEHATA C ATOMAMI

BHemHeli CDEAM, BEAL TEMEPh BCe ATOMMI TAKIX HANOMATEPHATOR HAXOARTCH Ha

nonepxsocTir. BOT NODTOMY MPOWHOCT: HAOMICHOX (rPagenoR) I HAROTPYGOX,

‘ATOML KOTOPAIX PACTIOIOKEHEL B OCHOBNOM Ha NOBEPXHOCTH, B PAIH! 6OTLIIE HPOT-

HOCTH 0GTLENHOTO MACCHBHOTO Texa. DTO ABCHHE Yike HOHOTB3YETCS BO MHOTHX 0T~

‘pacasx s, HAIDIEp, 5 MHIIHE IPHMEHSTCS HANOTOPOIIOK cepeOpa, KoTopHii

0618460 MHOFOKPATHO YCIHIOHUAIAH ANTHCONTIYECKIMI CROFICTRAMH TP OTO MI3CP-

oM KomutecTse. HAHOUACTIIE AHOKCIA THTANA OFTATKHEAIOT TPASS 1 HOSBOTIOT

COATS CaNOONIHIAIOIIeCS HOBEPXHOCTI 1t B BTy, i B npoMbILTentocTH. Haono-

POIIOK: ATIONMIIER YCKOPSET CrOpaitie THEPAOro PaKeTHOro Tornisa. Hopbie tuTieso-

HOHIbIE AKICYMYSTOPS, COREPIRAILIE HANOUACTIIS, SAPIUKAIOTCS GYKBATHO 52 HAPY

MILIYT, 8 HE HACAMIL, 1AX COBPEMERIILIE AKKYMY:IATOPH. Taiiie GHICTPO 3 PAIKAIOIIECS

‘AKKYMYISTOPH OTKPHIBAIOT TPANAHOSIYIO IEPCTIEKTIEY /LISt PASBHTHS DKOTOTIIECKIE

CTOTO BIAQ TPANCHIOPTA, B HACTHOCTI DIEKTPONOOHIEI.

4. HauoMAaTepuATL KAGCCUPUYUPYIOMES UL RO PAIHEPAM FEPEN, L MO RPoCMPAN-
emaennoii empyxmype. TIOTIKPHCTALIIECKIE CREPXMOAKOIEPRICTSIC MATEPHATL
o cpemmin paanepox adpei nesce 40 KM HAILEAIOT NANOKPUCMARAUNECKUNI, & OT
30 70 300 s oBkrvi0 HasBaOT cyGMUKPOKPUCMATILecKu M. KpucTan ek
78, cpeaIe paaneps adper KOTOpAX Npessmaior 300 HA, HAILRAIOTCS KPYRHOIEP-
Nuemunu Mmamepuanamu. YCAOBHAA KIACCUMUKAINA HAHORIICCTE 1 MATEPHATOR
10 PASMEpY HACTHIL I YHCY YHACTBYIOIIX B HHX ATOMOS HOKasana B madauye 10.1.1.
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s BosGysczesust avovon Hg. Tlpu xparmssx 4,86 9B suatenx oueprits o1exTpois:
MOTYT HCHLITLIBATS HEYIPYTIe CTOKHOBEHILS HECKOTLKO pas.

=

TE 97T T B
Puc. 8.14.4

Mo ommTa ceAYeT, TO NP YBEAMTENTN YCKOPIOMETO MOTCRIMALA BILIOTS X0
4,86 B anopmsii ToKk B0IPACTACT MOHOTOMHO, €ro dMANCIME NPOXOTNT TEPEd NAK-
cunwy (4,86 B), aaten peako ynembmaeTes m BoIpacTacT BHODS.

Taam obpasow, omur ®pamca - Tepua MOKAIAT, WTO CHEKTP MOTIOMACHOM
aTONOM sHEprEE me mempepHDEN, A WMCKPETen, MEENMATbmAS mopmus (knamT
anexTpoMArIHTHOTO MOAs), KOTOpYI MOMET mormOTHTH aTow He, panma 4,86 9B.
Oxenepmuentanso naiiennoe smavemme ATHE momm ) — 253,7 mw coewema
napos He, sosmmcasmee npu U > 4,86 B, oxasanocs b cooTaereTsmi co 5Tops
nocrynarox Bopa

E -E,

%
©ae E, u E, - SCPIii 0CHOBHOFO i BOIBYACACHHORO YpORHeit HeprHiL.
B onsre dpania - Tepiia PasoCTs COCCANILY DHEPFTINECKIX YPOBNE ATOMOR

pryTH, KaK Buao u3 puc. 8.14.4, oxasanacs pasuoit:

@ I

Kakamin cepiain XapakTepuayiorcs cnexzpabisie MM avoNa Booposa? Kax
moeros o6obmewas Gopuy.ta cuexpaxbuLLX Tkl poROpOTAT
2. Kascon duaiuecrct eusica wicen n 1 m b obobmernofi opuyse Batussepa?
3. Thoewy no paamuum copui crekTpaTbHLLX THuM aToNA BOAOPORA NepBoIi Gutta
sayeiena copun Bazsvepa?
4. B rlow aaiiovaeTes NeAOCTATON KtacciNIeeKofi TeOPII B OOLACHeIII HATYHONA Ha
ocione wianerapoli Noze atowa?
B sox aascaiosaercs cxbica nocryiaton Bopa? Kak (OpNYNDYIOTes o7k nocTy1ai?
Tyons E, 1 E, - cootaetcreuiio Qieprii ato b CALOHAPHX COCTORMISX 10
4 nocie fanysinns (morsomemts). Kakono cooruomene wexny £, E. (= = , <),
i WpOHCXOMT ATy (GOTONAS TOFIOCHHE GoTONA?
. Kakoss! mporisopentns Mgy Tocry iaranss Bopa 1 asonansn kaacciieckoli duiami?
. Moer 10 A10M Tpi IEPEXOAC KD ORIORO COTOIIR b APYFOC HCAYCKATS I TO-
raomars, mpoabonbIYI0 HOpHID sHepri? Kakoll orser Aaer Ha 9107 Bompoc omsit
panica ~ Tepia?

E-E,

4,86 9B.

s
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LLENV NPOTPAMMbI B [/I1ABE
Knaccuuyuposams ucmouHuKu u 6udsi u3nyeHui;

onuceisame npusyun deiicmeus  cnexmpansHex  annapamos u - o6nacme
ux npumenenus;

PaINUNGME 3MeKMpOMazHUMKblE U3RYEHUS NO NPUPODe UX GO3HUKHOBEHUS
u e3aumodeiicmauto ¢ seusecmeom;

npumensme saxonsi Cmediana ~ Bonsumara, Buna u gopwyny Miakka s
OnuCaKus mennosozo unyuenus ABCoMKMHO uepHO20 mend u 06OCHOBAHUS
ynempacuonemosoii kamacmpogbe;

o6uckams npupody Gomosebexma u npusodums npuMeps! €20 npuMeHeHus;

ucnons306ame sakoks! omospexma u ypaswenue Jiinwmelina npu pewienuu
3a0a4;

o6uAcHams npupody ceemosozo daeewus Ha OCHOSE KeaHMOBOI meopuu caema;

onuceisame xumuseckoe deiicmeue caema Ha npumepe Gomocunmesa u npoyec-
cos 6 omozpacpu;

CpasHUBaML KOMNEIOMEPHYI0 U MG2HUMHO-PesOHaHCHYIo mOMo2paguu;

npug0dum GoKa3amensHle NpUMEpLI NPORGAEHUA KOPNYCKYASPHOIl U 80AHOBOM
npUPOsI 3neKMPOMaZHUMHOZ0 UsnyeHUS;

Gbickasbisams cyxdenus 06 UCMOPUYECKOM X0De HAYUHOZ0 MOSHAHUA 3GKOHOS
npupodsi Ha npumepe usyuenus ceolicme caema;

o6ocHosame naawemapHyto Modens amoma Ha ocHose onsima Pesepdopda no
paccesnuro ansa-uacmuy;

o6uAcHAMG ye08uS yCMOIiNUB020 CYWECME08aHUA MOMA € NOMOLJb0 NOCMYAa~
‘mos Bopa;

o6uAcHams Npupody AuHeliuambIX cneKmpos Ha ocHose SHepeemueckoll cmpyK-
mypet amoma e0dopoda;

o6uackams ycmpoiicmeo  npusun delicmeus nasepa;

o6icyxdame nepcnexmuss! paseumus 2onozpagiuu;
npUBOOUME NPUMEPSI NPOSBNEHUR U UCNOMLI0SGHUA HO NPAKMUKE G0MHOBOI
npUPOds! nemeHmapHtIX uacmuy;

ucnons306ame Gopmyny dukss 60nksl de Bpoling npu peuwsenut 3aday;
o6vacHams aunomesy de Bpoiins.
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MUHUMYM dUaHUeCKAX TEPMUHOB B F12Be HA TPEX AZLIKAX

Kasaxckuii pycckuin anramicknin
cayne weirapy wanyuenve emission, radiation
P — PR — luminescence

KelnybiK cayneneny

Tennosoe uanyuene

thermal radiation

aneKTpMArHUTTIK
TOKIHAGP WKaRACH!

WIKaNa JneKTPOMATHUTHEIX
BonH

the scale of
electromagnetic waves

WHOPaKLI3LIA CayneneHy

uHpaKpacHoe uanyuenie

infrared radiation

merpakyarin coyne nstpaguonerosoe -
EARGILATC T B ultraviolet radation
wirapy wanyenme
cnextpockonun cnextpockonun spectroscopy
coyne wkirapyabiK | cnexTpansHan nnoTHoCTs spectral

€CNKTPAIK ThIFbI3AbIF!

wanyueHms

radiation density

cnexrpnix ranaay

cnexTpansHbiii akanua

spectral analysis

Vaaicis cnexrp

cnnowkoli cnextp

continuous spectrum

CLI3LIKTLIK CnexTp

AnHeRuaTLI CnexTp

line spectrum

onaK cnexTp

nonocatsii cnexTp

band spectrum

wyThiny cnexrpi

cnexTp nornowenis

absorption spectrum

ynsTpakynris anarei

yneTpaguonerosan
Katacrpoga

ultraviolet catastrophe

a6contorik Kapa aeHe

abconiotHo uephoe Teno

absolute black body

$oron

Goron

photon

KOPNYCKYAGNI-TONKIHABIK
ayanuam

KopRyckynspHo-80nHOBO/
ayanuam

wave-corpuscle dualism

dororppext

$ororpbexr

photoeffect
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Gorosnement Gorodnement photocell

KyH Garapesnapsi conmeunbie Gatapen solar batteries

nasep nazep laser

B smoil 2nase paccmampusaromes credyroujue Gususeckue mepmun, o6ssament-
Hble 917 yCB0CHUS CORNGCHO YUeGHIM UENTIM: «U3AYUCHUE», <THOMUHECUHYUS>, «me-
1060 U3yueHUE, «WIKANQ SAEKMPOMAZHUMIHbIX 8O, UHPPAKPACHOE U3nyueHes,
«ynmpaguonemosoe usnyueHues, «CNeKMpOCKONU, «CEKMPaNsHas nAOMHOCT
USnYUeHUAY, «CnEKMPanbHBIi GHAUS», «CNAOUIHOL CeKMp, «AuKeliuambili cnexmp»,
«nonocameili cnekmps, «cnexmp noznoujenus», «ynsmpaguonemosas kamacmpoda,
«6COMOMHO uepHOE e, «BOmOH», <KOpIyCKYIAPHO-60AHOBOI dyanusm», «bomo-
3pexmn, «omosnemenm, «conmeursie Gamapeu, «asep.

1. B nomceaueRmofi AH3NH ML UACTO CTATKEBAMCS ¢ NOHATHEM HATYUOHNA.
Hepeako oTor TepMIN BMIMBACT ACCORUAINIO © OMACHOCTEIO, YTPOIOH ZOPORID.
Opsaxo Bce SABHCHT OT IHEPIII I BAA HITYEHIS.

Hayueniuen na3weaemes npoyece UCNYCKANUA U PACRPOCMPANENUS HEPUL
& aude snexmpomaznumunx Gonn u vacmuy.

Ocuossi nCTOUHIKON HoAyHeRIs SBARETCH aToM. JLIR TOTO 4TOGH aToM Hauan
HOAYATE, €My HEODXOIMO HepeAATS Onpee eiyIo duepruio. Hanyas, arou Tepaer
HOTYNEHIIYIO JHEPIHIO, I /1S HENPEPHMBHORD CHONeHIts BEIECTRa HEOOXOMIMO ATONY
coobugars ouepruio ussie.

OGLINHO ATOMEL IPH WSTYHEHHII HETYCKAIOT H7IEKTPOMATHHTHAE BOTIA, KOTOPHE
COBAAIOTCS TpH YCKOPEHHOM ABIKERIN SAPSKHHNLX HacTHL. DTH SaPSKEHILE a-
CTHIA BXOZST B COCTAB ATOMOB, 13 KOTOPLIX COCTOT BEIECTEO.

Haysenios KAGCCHPUIPYIOT 0 UCMOUHUKY HSTYSOINS 1 IHEPAUL HITYHeHIL.

KaconpuEani Uy uennil Ha meni0goe i HeMENA0G0e HATYICHUS CAOKIAACE
neTopuneckis, Bee BEAM MOTYNEHIS OTHOCATCH K OIGKTPOMATHUTHEN HATYUCHIM.
Snexrpomarmuiite uanydemna (E = hv), KOTOpLe WIMEHAIOTCH B SABHCHMOCTH OT
{ACTOTH, AEAANTCH 1A HECKOABKO BHAOB. DTH BHAL OT PATHOBOTNEL A0 FaNAa-nyieit
COCTABINIOT HENPEPHIBHYIO MKOY DICKTPOMATHUTHBIX BOIH, KOTOPLIe GLLIH PAcCHO-
TPEHEL B A€BATOM KACCe, 4 TAIUKE B HETHEPTOf FABe HACTONIETO yueOHKa.

Tlo HCTOWMIKY MATY'OHI PASTHNAIOT CCMECTEEH HHE 1 UCKYCCMAeH HbIE HCTOIKIL
oeKTpOMATHHTHEX Ty CHIiL.
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Ecmeemaennue ucmounuK 971eKTPONAHETHI WAy eHIii:
eKTpINeCKHe 1 MATHNTHE NOTE Bentis;

arnocdeproe saexTpiectso i pansousaysenie Comuma u Taraxtis.
Herycemaennsie (anmponozeiibie) LCmONILKY SeKTPONATHUTHELX UaTyCHI:

renepatopss CBU.-ameprin;

BHCOKOSACTOTHAE TPANCHOPNATOPH;

xomzencazops;

A 27K TPONCPEATH BHCOKORO HATDKCHIS;

rasepuste yeranosi;

smcposomonsse newt;

MOWIITOpLI KOMILIOTEPOB 1t APYTIIX DKPANILIX HPIGOpOS.

2. PacupocTpanest BHAON HATYHEHII IO HCTOMUKY ABIACTCS MENI0B0C U3
ayuenue.

TemIOBLIM HITYHCHUCM NATHOTEMCA JACKMPONAZHUMNOE UIRY UENUE, UCRYCHaC-
Moe aeusecmao u soanurarwusee 3a cuem ezo auympennei nepzu, o6yeroaneNOL
xaomuneckun (menaoows) dounenuen u ssaumodeicmouen nacmuy seusecmoa
(onexyz, amoxos, uonos u anexmponos).

e muiume emnepatypa Tena, Ten Gucrpee AmxyTes 5 uew sactumpt. Tlpn croTk-
HOBeHII GLICTPLX ATOMOB (WM MOACKYZ) APYT C APYTOM HACTL X KNNeTYCCKOi
omEpIIM HACT W BOSGYKACHIC ATOMOD, KOTOPHE SATCM HOTYIAIOT CBCT It HEPCXOATT
» nevosGyczennoe cocronue.

Tenaonunun neToummKans orysems spamoTes, nanpsep, Comume 1 oGNas
nanna naxammans (puc. 8.1.1). JNawna - osens YAOGH, MO MaT0IKOHONIIILITE
ucrownnx coera. Jlums, 0x070 12% poei SHEpTIIH, BECIACNOR B HINTI AGMIS D7CK-
pisecxine oo, mpeopasyeres b omeprinio cnera. TAKIKE TMIODN HCTOUMKOMN
cunracres wias (puc. 8.1.1, a).

Puc. 8.1.1. Weroumiion eniomoro wanysomis: ) COMNE; 6) AaMIA HAKATHBANMS;
) e orus

3. K HETEILIOBOMY HOAYHEHINO OTHOCATCS BCE BILTH 210 MIUNECYeNYUL.
ThioMiumecuenteli HISHEAEMER HEMENT060E CaeuENLE GeuecmEa, nPouCTOdRILeE
nocae noznouenus Geuecmeom donoanumenvuoil smepaui.
B GQBHCHAMOCTI OT HCTOWIHHKA SHEPIIN TIOMHHECHEHII PAAEITIOT H CAEAVIO-
g
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Tabruya 10.1.1
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5. Omucammie Bhe HAHODIEMONTH N HANOMATEPHATM Gce Uaue Na-
X00am npumenenue ¢ pazruunwx obracmax mexnonozuu - om meduyu-
nw 90 Kocmuueckux uccnedosanuii. Tax, HATPHMED, YUCHHE He mepRELl
oA paboTaioT Has mpOGAENOH OCTABKE IEKAPCTENHMX HPENApATOB Hemo-
cpescTRemNO K KAeTKaM, mopasenmM mubexmuei win Goxeamsio. Ha oTon
DYTH OCHOBHMIN BHIOM ¢TPAHCHOPTA», AOCTABISIOWEr0 IEKAPCTBA PASMEPON
50-200 nanomerpos Gea notepi, MoeT cTaTh HAROPOBOT. TloCTEAMIE YCMEXH HAHO-
TEXHOOTHIE, [0 CAOBAM YHEHMX, MOTYT OKASATHCS BECEMA NOTESHME B GOpiGe
© paxonsi saboenanuiL. PagpaboTaiio IPOTUROPAKOROE 1CKAPCTRO, KOCTABISEMOE
~HAHOPOGOTAMI HEMOCPEACTRENHO K IO ~ B KICTICH, HOPAKCRIME A10KATCCTROHHOI
onyxoui0. HoBast cieTeNa «aApeckofis 0CTABKI T€KAPCTSA OCHOBANA Ha NaTEpHATE,
oBecTHOM Kaic GuocuauKon. Taxofi CHIIKOH 001a%ACT HOPHCTO CTPYKTY PO (1ecaTs
aTOMOB B ZHAMETPE), B KOTOPYIO YAOGHO BHEAPATS IEKAPCTSA, NPOTEHIS I PAIONYE-
s, JIOCTHTHYS ne, GHOCHIMKOH HAWHHACT PACHAZATECS, A JOCTABICHNBE il
exapersa Gepyres aa pasory.

‘HaROTeXHOAOTHS i HAHOMATEDHATE HOIBOILIOT Ha XBa HopaAKa (r.c. 5 100 paz)
CHUSHTS Macey  TABAPHTH TOGHX IPHGOPOB, B TOM WHCIE BHBOMMEIX B KOCMOC.
Hanpisep, HPOWHOCTS HANOMINKEAA B 6 PA3 BHIIC, WeM OBLIYHOTO HIKEAS, 4TO AGeT

BOIMOZKHOCTS NIPH HCIOTRIORANHH €O B PAKCTHAIX ABMFATEARX YMEHBLINTI Maccy
COMAA HA AeCATICH IPOUENTOS. VMeHbIIeHHE MACCH KOCMHHECKOH TEXHMIH pemiaeT
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NPHMEP PENEHHA 3ATAUH

‘Bazaua. OmpeAeTIR IHCPFINO MONMNIALII ATONA BOAOPOZA, HAIHAIT (B DACKTPO-
BoabTax) oepIIO (oToma, CovTBETCTBYIOero Tonopuof M cepms Maiiwana.
Pemenn

Dueprus momnsams arowa BOROpoRa (vuepris, HeoSxommNAL
AT YARICHIS D7CKTPONA H3 ATOMA, HAXOARMETOCS B OCHOBHON cO-
crosmum):

Hauo:
m=1

E = hv... )
e v.... M0N0 onpexenTs 3 ofoGumennoii dopyas Barsvepa:
()
R| o 1 @

npunssm = 1un

@)

e R = 3,29 - 10" ¢’ - mocrosmmas PuaGepra.
Vauremas (3), dopayay (1) momno samncats b nuze

E, - hR. @

Toa0snas aunus (coorsercTnyer namensmeit wacrote (nauborbmed Anime ponmsr)

3 neex amnii xamnoit cepun) cepuu Jaiimana (puc. 8.14.1) cootaercrayer mepexony

9TEKTPORA Co BTOPOX JMEPreTIICCKOTO YPOBIS A NEpBLL (OCHODROR), T.e. HCKOMA

omeprusn E = E, .
( R
A5

Ve, wro 8 dopuye Bamssepa (2) m = 1 u n

5)

Tlogcranns » supaente (5) dopsyay (4), moryuaey HCKoMYIO JHeprito doToRa,
coormercraymomero roxopmoii cepun Jaiiana:
3

E-E.

Tipomasexes ssruncres
E = 6,63 107 - 3,26 - 10° = 21,8 - 10%° (o).
Vaursnas, o 198 = 1,6 - 10"° [, momywme E, = 13,6 oB.

Toraa E ;%zl - 10,2 (4B).
OrsenE =102 GB).

Ilpn pemensmn sazas Aaunoro maparpadpa yurest, wro nocrosmmas [lxanxa

£~ 6,63+ 10 [lac - ; cxopocrs coera ¢ ~ 3 - 10° x/c; nocrosmmas Puabep-

ra R - 3,29 10%c; sapax onexzpoma ¢ ~ 1,6 - 10-° Kx; wacca arexrpona
9,110 xr; anercrpecxas nocrosmas 5, - 8,85 + 10 /s,






OEBPS/image/890.jpg
MHOECTSO 3aa': IPOAEBACT CPOK HAXOACHAS ANINAPATA B KOCMOCE, NOSBOTAET
ey yeters sarbie i yuecti ua ceGe Gonmie BCAKOf NOTESHOI ATNAPATYPH AT
nposeser Hcexesosauii. CerOis KOCNOC ~ DTO He MECTO JKSOTUKN, 4 B HEPBYI0
otepenh NOKA3ATES HANUONATENOI 6E30NACHOCTH i HANHOHATLHON KONKYPEHTOCHO-
cobuocTi 060ro rocyAapersa. HMHHO PASBHTHE BHCOKOTEXHOTOTHHELX CIOKHBIX
HaHOCUCTeN B 1060/ 061ACTI ODIECTENHOf AHII I B KOCMOCE MOJET 00ecTeniTs
KOHIYpERTOCIOCO0HOCTS CTpaNLL

6. TIpiyeneRie Terkinx ABYMEpHALIX HAHOCIONNLIX 3EPKAT XOPOLIO 3AMMIAT
0T OCTPONPOHIKAIONUIX RHICOKOUACTOTHALX PENTICHORCKIX HATyNeHILil, TaK Kak
Taxue 9ePKATA MPAKTHNCCKH MOHOCTRIO OTPAAIOT PEHTIGHORCKHE YW, Tor-
Aa xaK Apyrie Marepuazsi mpomyexaior ux. HemoTbi0BaNie TAKX HANOSEPKAT
B PEHTICHOBCICIX TEIECKOAX IOIBOIAET, ¢ OTHOI CTOPOHEL, OTPANATS 1 (OKYCUpO-
BATE ENTIEHORCKOE HATYEHIE, TIOCTYNAIONIEE 3 KOCNOC ¢ ueprHel X0 35 KaB,
¢ APYroii ~ yomHBaTS Oteib CAGHE CHTHATM OTAQTEHHEIX HCTONHIKOB. OTpae-
Hile KOPOTKOBOHOBLIX Tyeli TAKMAMI GePKATAMH ODTACHSCTCSR TE, UTO TOAIMIA
1008 3ePKATA CPARNIIMA C ATHHO/ ROTHE PEHTICHORCKOTO HATYUCHIA.

IIpmyenenie HAKOCTORNLIX 3ePKAL B PERTIEHORCKIX TEIECKONAX TOIROTILIO
sarasuyTs rayoxe 5 neapa Beenenuoit, 8 uactaocTs B newtp namedi Tanaxii.
M B casoM feie, OUTHUECKHE TEJECKONH He CMOFYT VIARAMBATE CHTHATH FIy-
GHIILIX KOCMIECKNX ODBEKTOR, TAK KAK OICKTPOMAFHHTHAC BONHE BITMMOFO
CHeKTpA CHETA NOMOMAIOTCS MEATATAKTINECKINI H MEAIBeIAHEIMH TAI0RAINIE
obnaxamu. Torsa Kak DICKTPOMATHMTHAE BOTHE PEHTIEHOBCKOTO MAZYeHIst
npogonaior myrs Bo Beexennofi, uecs ¢ coboii orponmsre mudopuams. Taxas
HEGOPMALIS, HANPHAMeP, HCAGRNO 3ADETHCTPHPOBANA PEHTICHORCKIM TEACCKO-
now «Uamapas ws rayGuns: mameii Tazakriki, oTerosumedi OT HaC Ha paceTos-
nun 26 crerommx er. 9ra mudopMamus moxasara, uro  mewrpe lamaxTuin
HPONCXOLAT VAMBHTEALNbE ABICHIS, CONPOBOAIAIONINECS PACHIHPOHHEN Wl
CmaTieM 08637, MOTIOIEUEN OAHIX aBeaq Apyrmi. B nemrpaismofi uact:
Taraxrin yaazocs uaenruduimmposars Goree 1000 oGbexTos, HCHyCKALIUX
PEHTIeHOBCKHE TYWH, CPEA KOTOPMX PHCYTCTBYIOT HepHMe AMPH, Geste
Kapamku # RefiTpoume ameaxii. CPeAl OGHAPYHEHHHX OGBOKTOR ToIbKo 20
6uunn manecTHt pasee. Boe OTI YCHEXH AOCTHFHYTH GAGrORGPS HCHOTBI0BAHINIO
HAHOTEXHOTOMIH 1 HANOMATEPHATOR.

1. Kakono kparioe ONpeelelie NANOTXHOIOTUN, B HeM 3AKIOMQTCH o0 CTL
i aiaca? Uit TDYA HOCAYAILIN TOMUKOM ATA PASBHTIA HAHOTEXHOAOTHI?
2. Kakue MTepaii HadMBai0res ManONATepHatan? KAKOBO THIOIOTHI0CIO Had

e HAHOKPHOTA.LIINCCHUX MATCDHATOR [0 PAIMCPOCTH HaHOOGMeNTOR? *B tiex
aamouaeTes pots KaacTepos?
3. Kako 00bexTit HaabnaioTes dyLiepeton, HanoTpyGKoli  rpadenon? *Ha ocuose
KaKOTO ABCHHs GLL1A ODACHEH CHEPXIPOLIOCTS HAHOTPYOOK, Tpuderion? Kak 10
AeHe HenOLA0RALOCK 1A TPAKTIKC?
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8.14.2.

8.14.3.

8.14.4.

8.14.5.

8.14.6.

8.14.7.

8.14.8.

8.14.9.

Vposens A
OnpeneaTe b 7EKTPOR-BOTETAX SHEPrIO (POTOA, HEMYCKAEMOTO TPH TEpe-
XORe 971EKTPORA B ATOME BOZOPORA CO BTOPOFO IMEPETHIECKORD YPOBIS Ha
nepusi. (Omeem: 10,225 5B.)

Onpeaennre Anmmm nomn, coornercryomue rpammue cepun Barnwepa
w rpanmne cepnn Tamena. (Omeem: 364 me; 820 m.)

OnpezemTe B 971EKTPOR-BOTETAX MAKCHMATLIYIO 1 MHHNMATLIYIO JHEPIIID
(oroma 5 swmNoii cepun crexTpa Bosoposa (cepun Barwepa). (Omoe
3,41 5B; 1,89 5B.)

Vpooens B

Onpezenun omeprio mommsammm avoma BOAOPoRa, maimuTe (3 dmEKTPOM-
BOMLTAX) DREpIHIO (OTONA, CoOTRETCTBYIOMYIO TOOBMO MK coprn Bab-
mepa. (Omeem: 1,89 3B.)

HanBombmas AnNma BoMNM WOYSCHIS B DHANMON SACTH CHEKTPA BORO-
posa pasma 0,66 sexw. Hafmure Anmms sorn Gmmmafimmnx tpex ammmii
B BwAmofi wacTH cnexTpa BogopoAa. (Omaem: 656 mw; 486 m; 434 mr.)
Bo CKOABIO Pad YREMNTCS: YTA0BAS CKOPOCTS BPANICIILS HTEKTPONA B ATOME.
BOZOPOZA, CCA TpH TEPEXOAE ATOMA M3 OTOTO CTAIMONAPHOTO COCTONMMS
B ApYToe pameyc opoTH oxexTpoNA yMembmacTes b 4 pasa? (Omaeem: n 8 pas.)
Vposens €

ATon BOROPORA B OCHOBHOM COCTOAMINM NOTTIOTILT KANT CBETA © ATMROH BOTHE
1,2+ 10" car. OnpeaeaTe pagiye 0pGHTH 27€KTPONA B BOIBYAACHTON COCTOS-
s, (Omeem: 1,91 - 1071%30.)

Tlpu mepexone aToma BOAOPOAA K3 BTOPOTO I TPETHTO BOIBYAACHHOTO COCTOS-
st B mepBoe (oCHOBIOC) MATYIAITC (OTOMHL, COOTIETCTBYIOWE ATHEAM
Bomn: 1, 0,12 micae, 1, = 0,102 wrcwr. OnpeAeTe ATMIY BOAMEL HATYIERHS
ATOMA BOROPORG IPH MEPEXOAE ETO 13 TPETHETO BOIBYACHIONO COCTOSHIS Bo
sTopoe. (Omaem: 0,68 i)

Ha puc. 8.14.5 IPEACTABACHO HECKOTDKO JHEPTETHCCKIX YPOBHEH JTCKTPON-
HLIX 0B0N0eK ATOMOB I VKAJANH NACTOTH CBETA, MATYIACMOTO N MOFAOMAC-
Moro mpu nepexopax mexay orwum yposmwawm. Kaxosa sacrora v,,, ecm
V.= 410" T, v,, = 8+ 10" T, a npu mepexoze ¢ yponns: E, ma yponens E,
wanysactes cnet ¢ Anumoit sommu 360 me? (Omeem: 7,3 - 10 Tx.)

Puc.8.14.5
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4. Kak 1acouQuIupyIoncs HANOMNTEPHIL TI0 PAINCDAN KPHCTALTHICCKIEX 98peon?
5. Kakomki OCHORILE AOCTIDKCHILA HANOTCXIOONHN B 06AACT HAYKIL, TeXIKIL 1 TIPO-
nasogersa?
6. Kak MO’HO 0GwACHITE pemMYIIECTSA PEHTIEHOBCKOTO TEIECKONa, HCOTLYIOMero
Hauocxofiikie aepiata?

1. Mo Teopun m mpaTHIH CTATO UABECTHO, PO CRONCTEA MATEHAZON HpETED-
nenaior mavenemns b Tpex cayuasx. Bo-nepabx, » duame A1 T Kracea, wayuan
CTpOCHHE TREPAMX KPUCTALTIECKEX TeX, M YOCALIICH B TOM, UTO B GamHCH-
MOCTH T (hopaBL (KOHUEYPaUUL) KPUCMAIUECKOI pewemu CROFCTRA OAHOTO
 Toro e nemecTna Mory™s GuTs conepmento pasmsin. JleiicTanTenbio0, PR pag-
X Tena: yroms (TpaHT), (pyeper W ATMAS COCTORT U3 ATOMOB OHORO H TOTO e
BemecTna - yrmepoa. OHaKo 1 KPHCTANTITIECKHE PEMIETIH PASIATCA, BCTEACTRE SET0
omn ofnaaroT conepmentio pasmsraen cnoficTnan. Bo-smope, Gho onpexee o, IT0
MaMememe CBOFiCTS BEMECTBA JATHCHT HE TOTLIO OT KOAGHTYPAIIN KPHCTALIIECKOT
PEUICTICH, HO I OT GeAUNLHLE PASNEPHOCT €20 CMPYRMYPHELY 2AeHeH MO (Kacmut,
aépen). Bmpembus, npumechbie amoxt 1yaepodHOZ) TUNULECK0Z0 daexCHMa,
DHCAPENNIIC B MOTCKYISPUME KIACTEPH BEUICCTD, TAKAKE PAINTETLEO MIMEHSIOT
cRoficTaa Katt o6HNHLX, Tak U HAHOMATCpHATOD. [ICHCTRITEILNO, B GARMCUNOCTH OT
KOIIECTEA 1 POXA MPUMECHALX ATOMOB YFICPOAA 3 ETEA MOKID HOTYHTS 6y1aT
(cTans), GpommpoBamILi ciTAR 1AM MYFYH, CBOCTEA KOTOPHIX CYMECTRCRHO OTAA-
wotes ApyT o7 APYTA.

HAOTCXHOTOTNA MOYOINGT HAM, HEPEABHTAR ATOMH N MOTCKYIH, COIFABATE
M HEX HAHOMATCHATH 7HOGOFO asMepa  oGofi KoHrypammr, OuEBNANO, Ta-
Koif MOATOMHO CoDAAMILIL MCKYCOTBEMMAIH MANONMATCPHAT TTH ACTATH HATOMAIIMI
(puc. 10.2.1, a u 6) GyayT 0BTARATS COBEPIIENNO APYFIMI HEHABCCTHEINI HAM CBOFi-
crnavi. B 7ol CBAQM B HOCACANHE ACCATILICTIIS HECTEAORATEALCKI HITEPCE K CREPS-
METIOICPHICTIN OFBENILIN TOTAM I NOPOMIKOOBPAINEIN AHCTICPCILN MATEDHATAN
(puc. 10.2.1, 6) cymeernenno supoc. Kax 1 ommzanocs, Guto obmapyseno (s nepnyio
ouepean na Merannax, puc. 10.2.1, ), 47O YMOHLIIEHHE PAIMCPOR HX CTPYKTYPHIX
omemenon (vacTim, sépem) MU HEKOTOPOH MOPOTOROH BENIMIL MOTKET IPHBCCTIE
X SmauHTETLEOMY MaMEHEHIMO MX CBoficTs. ECTH FOBOPHTS KOKPETHO, To CTATO M3~
BECTHO, UTO MAMENEHILE CROFICTS MATCPHA0R NOABIACTCS TOFAR, KOTAA CPONIL paaMep
Kpieranmectx aépen e mpensmact 100 My, i OTIETINEO RABTIOAACTS, KoLK
paasep aépen mence 10 m.
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JaGopatopnas padora Ne 6.
HaGmozetie CIONNOro 1 AMHEIIHATOT CIEKTPOB Moy

Ienn padiomu: nabmionaTs cOMmOf CHEKTp HATY RIS dnCKTPIECKO AaMIL
" TmEHNATHE CICKTPH MOTYHENTS HOMNIUPODANEIX TAI0D.

Heofx00unoe ofopydosanue: CEKTPOCKON IPANOTO IPRIS WM CHOKTPOCKOT
ABYXTpYOHDIE; HAGOP CHEKTPATLHELX TPYGOK; BHTPSMITEIT: AT AKIKYMYISTOPHAS 6aTa-
Pes manpstacemuent 6 B; IpuGop AU daKHTANIIA CHCKTPANLILX TPYGOK, TaNTA RAKAMI-
DANIS 1A MOACTABICE; MOMINCCHCNTHAS ANNA; KAIO; PEOCTAT; COCTMMNTE TLIHE TPO-
BORa; mrTaT; HAGOP MBETILX KapARAQMICIi; TAGIS €O CICKTPAMK NATYSENHS TAI0D,
HaxoAmXCA B CHCKTPATBHLX TPYORAX.

[Kpamxas meopus. Cnexmp - 3o cOBOKYINOCTS HBETORBX HOTOC, MHOTYIATOMIXCS
TP MPOXOAACHIA CHETODOTO YA SEPET MPEAOMATIOMLYIO CPAY-

Pasmmaior cnexmp ucnyexanus (37o CHeTp, MOy ACN Bl TN PAATORENIT BT,
HOTYSERIIOR CAMOCHCTSINICS TEXAMI) I €NEKMp N0ZI0WENUS, KOTOPH TOTYHAOT,
HPORYCKAS CHOT OT MCTOWHIKA CO CHLIOMINAM CHOKTPOM 9CPE3 BOICCTHO, ATOMM
H MOTCRYILL KOTOPOTO HAXOATTCS B HEBOIGYAACHION COCTORMII.

CReTpH HCIYCKAMMA PAIACTAIOT WA TPH CHTLHO OTANIAWMIXCS APYT OT APYTA
‘THTa, KOTOPEIE ONPEACTAIOTES COCTOMMIEN CBETAMErOCs 0GHeKTa. DTO Cn1OWHbIe, W
Henpepu6Hbie cnexmpbi, KOTOPHME HATYSAIOTES: PACKANCHILIMNI THEPANINIL 1 ABAKINI
DemecTnawm, a Taxme rasawm noa Gorvmm Aanaemmen. Juneirambie cnexmpoi,

KOTOpHE mOMYAIOT OT CETAMEXCS ATOMAPHMX razon.
M nosocamte enexmput, KoTopse HARYAIOTES MOTCIYTAD-

PaceaoTpi yeTpoieTO CneRTPOCKoMA MPSMOXD apemi
(puc. 8.14.6) m cuextpocrona avyxTpyGuoro (puc. 8.14.7).

) ChexTpockon mpsmoro apemms CocToRT ma MeTaz-
mseckoit TpyGK, B KoTOPO#i MoMemena mpHaNa, cobm-
patomeit aumaw, saxpentemmoii B MOABIKEON AepATENE
© DHITOM, KOATHMATOPHOi WA M KPMIIKH ¢ ORYITPHbIN
omeperuen. Tlpn mabmozemmn cnekTpoB cHeKTpOCKoN Ha-
HPABISIOT KOAIMMATOPHOH WETHI0 HA HCTOUHNK cBETA
1 exoTpaT B oxynpROE oTDEpeTHE. PedicocTs Na0OpacemII
CneKTpA peryaHpYIOT IepeABIRCNTIEN AMNIL 34 TOTOBKY
BwuTa BR0TE nEBoMBmOf mpopean B TpyGKe:

1) meranmmecran Tpybxa;

2) npuana;

3) cobupasoman awisa;

4) xonmumaropnas mexs;

5) Kpemmxa ¢ oxyaspmN oTnepCTIEN.

6) Cnexpocxon zvyxTpyOusii cocTout Ha oKyATPA,
apuTenbmoft TpyGH, OFBeKTHEOD, KOMIMNATOPA, mEH 1
amicpomerpiecroro nmura. Ilpi nabmogenyn cnexTpon
men MApABAMOT Ma MCTOSNI CBETA M C NOMOMbIO

Puc. 8.147
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Puc. 10.2.1. ) uaromecrepensu; 6) HAHOIIAPUKOOAMIIIIL; B) PAIKODAINEDILLE
~HaHOUACTINA (HOPOUIKK); ) HOTHKDCTATTIECKAS: (MHOTOICPIICTAS) MOTh

2. Hanowarepuams 06aazaor yAusNTesusm cnoficrsami. Tai, HAmpmCD,
PESYALTATH HCCACKOBANIS MOKAJATH, TO OHOMCPHMC YFACPOANME HAHOTPYOK:
(puc.10.1.1, 6) 1m0 cpaBNCHINIO ¢ OGBITHMNI METALTWICCKIMI W NOTHMEPHMMI
pybxamu dauTacTivicex mpowist it derir. HyTsmepiiie RANOYACTIIE HEKOTOPHX
MATCpUATOD HMCIOT OYCHE XOPOIINC KATATNTSCKIC N AXCOPSLHOMHME cRoifcTEa.
JIBysicpiLie CROpXTONIC HANOMICHKI OPFANIMECKUX MATEPHATOR, 06AGAAIOMI
CBOCTBANI HIORYIPOBOAMIIKOD, MPHNCITIOT A1 TIPOUIBOACTDA COTEIALX BaTapeii.
Taxse GaTapen mewsTCS OTHOCHTELHOH ACICBIISHOF 1 FHOKHAN MEXaWIICCK I CBOS
CTaM. O 13 SAMETATENLHAX CBOCTD HANOMATEPHATOD I HANOACTIO ABAKCT
0, "TO YAGETCS 1 COBMCCTHTS ¢ NPHPOAMBINI OBLEKTANIE HANOPAIMCPOD, HATPINCD,
Gearan 1 HyKTCHHOBLMI KHCIOTANI, & TAIGKE € APYFIH GHOTOTIICCKIMI KICT-
Kaxut 1 opranaxu, THATEAbHO OUNICHIEE HANOUACTHIS NOTYT CAMOBHCTPANBATECT
5 onpeacnemume cxpyxTypst. TaKasm CTPYKTYPA CORGPANT CTPOTO YHOPSACUCHILE
HAHONACTHIAL, KOTOPAS TAIKE HPORBACT HEOGMANO BaHIE CBOCTD.
Oronormcen e Awysepmsi rpagen (puc. 1022, a), npecTapamIOuLi co-
6o BCero oI GO ATONOD YIIEPORA, TAKAKE OTTIIAETES HCOGHHBIMA CBOHCTEAMN.
Hanonzenicn 1 ocione rpadena TPEKPACHO OTTATKNBACT BOAY N 06EPErAIOT NETALT
T KOppOIL, & TAIKe NAEKNO OIAIOT It IAIMIAIOT BYGw (puc. 10.2.2, 6) ot pa-
pymenns. Taiie MATEPHATS B OTTINI OT COSAIEHITE XPOMS, HCNOTLIYEMORD B CO-
BPESCHNOM NPOMIROZCTAE, COBCPUIGHIIO HE TOKCHIA I He TPE6YIOT HCMOTHIORANIS
cunpisi sncnor. Tomuaiiian nienia rpagena e TPONYEKACT BOAY; XOPOLID IaMCA-
eT DTG TPOXHMIICCKIE PEAKIH, OKHCSIOIIE MOTAT TS (RANPINCP, eeao). Dro
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oBvexTHBOD 1 OryAPA AOGUBIIOTES MoABACHIL METKOPO HIOSPaNemS. Bpamenen
BUNTA MEHSIOT BHAIMYIO HACTS CHEKTP

1) oxyanp;

2) aprensnas Tpyba;

3) omerun;

4) npuasa;

5) xoxmmstaTop;

6) mean;

7) sicposerptecui mr.

Topsox: pasorss:

1. Vipemrre cuexTpockon 5 mTaTHBe Taki 0GPA3ON, WTOGH Wb €F0 KOLTIMA-
opa 6x11a pacnionoena nepriasio. Tlepex IMeTHIO HA PACCTORNILI HECKOTD-
KIIX CONTHMCTPOR YCTANOBHTE DTEKTPINECKYIO AAMIOTKY NA NOCTABKE Tak,
OB ce MUTL HAK@AMBANEA GMTA Ha BMHCOTE WEMH, § OKMONETE TAMTY
sepes peoctar i ucToumKy ToKa.

2. Bicmowire aawny i npu monoN naKaze nAGMOARiTE CLTOMHOR CHeKTp HATY-

3. Tlocreneno yveRbias HaKka HTH, HAGAIOAGHTE OCTAEACHIE APKOCTI CHERTA
H HOCTNEIIOE HCIEANORCHHE CHEKTPATLNLX NBETOR, HATHHAS © (UOTETOROTD.

4. BapicyiiTe LRCTHLIMI KAANAAMANIN KAPTHIY CHCKTPA, HABTIOZACNOTO A,

5. HampasuTe KoATIMATOD CHICKTPOCKOMA HA CRCTAIYIOCR TIOMUHCCHENTRYIO AaM-
R, yeTaNORTEMIYIO A CTOTe YHNTeAS W BHCAILYIO A NOTOKe. PaccNOTPHTE
e criexTp 1 aapucyiire ero B TeTpaz. ONUIIIITe, oM CHCKTP TOMHHCCHEHTHO
AQMIL OTTNACTCR OT CHEKTPA JANIH HAKATHBAMLS.

6. Tlepexogust 1 paccMOTpeNIIO CHeKTPOR pasIIRLLX ragon. [l 9TOro HE06X0-
AWMMO BCTABHTL TPYGKY € HCCACYEMIN TA30M, HANDINCD © FCNICM, B ACPAA-
et NPHGOPA ATA AHKNTAMIA CHCKTPATLHLLX TPYSOR N HOTKTIONNTS TpHGOP
X neroummcy nanpaens.

7. Batew awriTe CHERTPATLEYIO TPYGKY I PACCMOTPITE B CHEKTpOCION Munefita-
muti cmexctp manyens rexus. Tloce Hero 3apHeyiiTe ero MECTAMN Kapaiza-
ImaNm 1 OWIINTE OCHODIME HBCTA B HAGTIOACNO HOCTEAOBATLHOCTI.

8. Tontopire nabmiogeine o ceKTpATbHOf TpYBKOf, NANOANER IO APYFIIN ragos
(RATpiMCp, BOROPOZOM, HEOROM, APFONON ILTH KPHITOROM), 1 3apicyiiTe ero
cnescrp wanyuenis.

9. Tlocne mpoxenamiofi paGOTH CPABHINTC HOTYMCHHME THNCHTATME CHEKTPH
HOTYeHNS C TAGTWENMME CHEKTPAMI COOTBETCTBYIOWTX ragop n crenaiie
sumox.

10. JL15 OCMHICTEHI TPOBCAGIIOND ONLITA OTRCTATE Ha YKASANHLIC HILAe BONPOCH.

Kourpoauusie nonpocs: k 1aGopatopuoit pasore N 6
1. OnumiTe TPMAINI PAGOTE CHEKTPOCKOMA NPAMOTD JPEHIA.
2. Onmumure yerpoiicrso ABYXTPYGHOTO cuekTpOCKONA.

3. Kasue semectsa faior cnoumoii cextp?

4. Kasue semectsa faior muneiiuarsiii cnextp?
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CROficTRO TPAQeHA HCHOTLAYETCS B IPOHIBOICTR BHICOKOTEXHONOTINOO <IAKA» ANH
ANNTLL NOREPXHOCTH PASTITHAIX HIACTIIE.

Puc. 10.2.2. a) naorzenxa w3 rpadena ) «yMuAS» HAHOILIONKA JAUIACT 3YOH

3. Cymecrayior pasnimsie MeTOAM 1 CHOCOGH MOTYHCHNS HANOMATEPHATOD.
B nayunoii mweparype omu semode deasmes na doe zpynnii.

K HepROil TPYIIIE OTHOCATCS MOTOAL, HCHOTLOYEMSIC O CUNMEIA NAMOKPU-
emanuneckus nopowros u usoruposansx nanovaemuy. K win orocates rarie
MeTORM 1 COCOM, Kak 240306l cunmes (KOHIOHEAUIL RAPOS), RATSHOTUNI-
weckuiL cunmes, 0caxcdenue w3 K0AAOUIHbLT PACMEOPOG, MEPHUNCCKOE PaITOKCHUE
U Gocemanosaenue, DemonauUONHNL CURMES U IAEKTPOGIPHS, CANOPACTPOCTIPI-
HAKWUieR GbiCoROmeXnEpamYpHIL cunmes 1 APYTIC.

Ko BT0pOfi FpYINC OTHOCATCR METOZS 1 CIOCOBH, HCHOMLYENIE IAL NOAYE-
KUK KoNRAKMILLY HaNOMAM epuan08. K WM OTHOCSTCS TAKIE MOTORS 1 CHOCOBH,
KAK MUKDOAUMOZPAGUS, NAGINCHHbIL IACKMPUNCCKUIL PIPRO, KONRKMUpOGaNLE
HGHOOpOWK0S, OCQIIeNUE HA RODAOXKY, KPUCTIAIUITYUS ANOPHDLX CRAGG0S,
unmencusHaz naacmuteekas dedopaaus, npeapauenue Gecnopadork nopsdor.

B nacrosumee Bpesst 1 DLINCYIKASAMILLX METOROB } CTIOCOSOB IPOMIBOACTEIIO
npHMECHHC NOTYSILA TOTLICO MOTOR NUKPOAUMOZPAGULL. DTOR NCTOR MOIOATCT
TO7YATS 1A NOBCPXNOCTH MATPHI IIOCKIE OCTPOBKOBbC OULCKTSL PASMEPOM OT
50 m, menonBaYeNDC b daEKTpONMIC. OCTATLNAE MCTORB TIOKA EIME CAYKAT B OC-
noBmoM Ans cyrySo maywmux mecneRopaTemsRM nenci. Cpemn mex maubonce
HOPCEKTHBNLNIT CHNTAIOTCS MEMOJb: UONHOZ0 U NOACKYIIPHOZ0 HACAQUGGHUS,

HOCKOTBKY C X HOMOIISIO CTATH HOIYHATS KK MOHOCIOFNEIE, TAK i MHOTOCION-
e Hanoo6mexs, KpoMe TOro, 1A MOTYNEHNS MOTEKYX (yILIepeNa i APYTHX
~HAHOMATEDHATIOR, COTAAHNAIX KA WX OCHORE, CTAH UIUPOIO IPUMEHATLC Hemodb
RAGSHENHOZ0 2ACKMPUNECKOZ0 PasPATA MEHAY TPAUTOBHIN DIEKTPOAAMN.

B CBoin ¢ TeM, 4TO MHOTHE (HOIECKIE 1 XHMIHECKHe CHOCTEA HAHOUACTII CILTE-
HO 3ABHCAT OT HX PAIMEPA, B MOCIEAIHE FOREI TPOTRIACTCS SHATNTEALHELT HHTCPEC
K Memodax usepenus pasnepos nanouacmuy. K WM OTHOCATCS TAIHE MTOH,

KAK QIS MPAEKMOPUI HANONACTIUY, 31K PONHO-HUKPOCKORUNCCKUIL Hemod,
yabmpaieyKoasie Hemodet 1 APYTIE.
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5. OBusicuiTe, HOYEMY OTANYAOTCH AMHEHNATHE CICKTPH PASTHINLX ra308.

6. Tloueny oTseperie KoLTMaATOPa HNEeT BiA y3Koit menu? Manemires 1t Big
HaGaIOAAEMOTO CriexTpa (e A3, TO KaK?), CAM OTBEPCTHE CAETATS, HANPH-
Mep, 8 hopye TpeyrorLIKa?

1. Hemmmeiinas onmuxa — pasden uauku, Komopuii U3y uaem AGRENUR 630U HO-
deticmaus caema u seuecmaa, Komopsie npomeKaIM NO-PAIMONY @ JacUCU WOCML

Husmmic omepreTiteerii YpoBems — Mo 0CHOGNOE CoCmOANLE amoNa, 4 ace
ocmanbubie cocmonnus nazwaaIomER G03YHDennb MY

B 030y AAEHION COCTONMII QTOM ICPEXORNT WO OCHOGHO0 COCMOSHUS B Co-
crommue © Goavmedi oneprueii (na AW HO DMIICRCHAMEX YposHel HEPEUU ).
ATox B COCTOSHIN BOGBYACKNINA MOWT NAXORMTECA Ovemh HeZOro (~10° c).
Tloc:te 5TOR0 OR NIEPEXOANT B OCHOBIOR COCTOSIIE, 1t DTOT HEPEXOR CONPOROKAACTES e
nyexanuex gomona. JLs MEPeXOa ATOME B BOABYIAACHNOE COCTORHIIE €Y COOBIIAIOT
uabie omeprio. Taroit NPOKECC 0CYIECTBAETES, B HACTHOCTI, TYTeM BIUMOACTHCTEIS
atoma ¢ Goroua pemero manyens, TIpit OToM aToM, R0ZXOMUG oMo BHeIIe-
Yo uanysemus, epexoauT B poaGymAcHHOe CocTomume. Tax HAIMBACNMC CTONTAIIHE
HOTYHGHIS, CAMOCTORTOLIO HCMYCKAGNHE OTACTMMLOMII aTOMANH 6ed BodAeiicTENA
Bmemmoro meTownmMKa, 0BAAANOT MHITOKNO a0 onepruci, Jlus KomnenTpaI
SHepRII WOV MIOTIEX ATOMOB TPEGYCTCS TAK HATMBACHOC OWRYIEDENt O UNDY-
yuposaunoe uanyuenue.

Eue b 1917 roay AnsGepr Dimmreiin HPOACKaga1 BOIMOKHOCTS TAKOTO HITYe-
W ROKAIAT, 4TO IPH MOMAAMMAE (OTONQ AOCTATOUNO BCOKOF JHEPI B ATOM,
oror atom moryaaer Apa abeomoTo MACKTIILX (poTona. Taxoe WITYCHHC HAIBANH
o ——

Huzymuposantioe mazywemie ~ Imo uaAyente 6036YHIenubix nod deiicmaues
nadawuezo na nux caema amomoa.

Boamicaomas mpy SToN WOTYCHHH HCIYEHHAS CBETOBA BONHa 06TAAGET Toft e
wacmomoii, gazoii  noaRpuIGYuUe, T U TAFMOWAR A ATOM BOTHA, BTO TOROPUT
Hax 0 ToM, TO RAAIOWAS U UIAYENNAR GOTNK KOZEPONMNIL.

2. Ecir 3 atoM nonagaer GoTON Taxoi SHEPIMN, KAKAS NOET GTh HOTYNeHa
CaMIS ATOMOM T TEPEXORE M3 BOIBYIKACHHOTD COCTOANIIE B OCHOBHOE, T0 DTOT (HoToI
aromon e noromactcs. Boxce Toro, aTouow HemyeKacTes eme oA (GoToM, K0TO-
Pt abcomomno naenTen nepnowy. To €cTs 9TH ABA (OTONA TBITOTES NOTHOCTHIO
xorepewruuon, Taxie (OTONb HONIOMAIOTCS APYTHMIL ATOMANE 1 BOIYARAAIOTS.
Hsteino oTa uAes 1t NOAOMCHA B OCHOBY CODAMIA Aa3€PA.

Tlpeacrains, 1o maceTes axTHDHAR CPEAA ¢ GONSIIM KOTIUCCTBOM aTONOB. OTa
CPeRa pacTOnaraeToR NEASAY IIYXHM i HOAYIPOSPANILN SepKaaNit, LIyX0e sepKao
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Puc. 8.1.2

Copreit Huanoms Bau-
08 (1891-1951) — coner-
ciult Quanc, roeyapersen-
bt obmeCTsenl Acs-
rexs, npesupeur AH CCCP
5 1945-1951 rr. Ocioniiste
ayumse TpyAM mocsaime-
bt uaeCKol owTiKe i,
B epayI0 ouepeas, boroo-
sameenenyun. TIOx ero py-
KOBOZCTHOM GhL1A PagpaGo-
s TQMIT AHOBHORO cpera i
paIBIT METOX TONHICCHONT-
cocrasa newecrs. Tox ero
pykononcrso I1. A. Ueper-
KoB OTpLL b 1934 1. Hay-
seie cnera aekTpoANIL,
Awnxymmen B cpege co
cxopocriio, npesumaioieit
cxcopoers cuera B oTol cpese.

Dnexmpoo nuneeyenyus. Bueprus, weobxommNaT
aToMaM AR HATYHEHES CHOTA, MOWCT HOCTYRATH U HD
neTenzonsix ucToumuKos. TIpi paspaze B rasax oex-
Tpieckoe moTe coobmacT DAeKTpOMAN GOTLIIYID Kiic-
Tiveckyio oneprino. BLCTpHE JICKTPONM HCTHBAIOT
HOYIPYTHE COYARPEIIIS ¢ ATOMAN CPEALT; TDH STOM HACTE
KHeTICC KO/ DHEPTII HTOKTPOROR IICT A BOIBYACACHIE
atos0n. Boaby ACeHIALe ATOM OTARIOT MIHION JHEPTILIO
B Bize caetonsix nomw. B peayALTaTe 5TOr0 AIPSA B rase
conponowtzaeTes caevereN.

Cesepnoe cusnue Toce mposmrenie dreKTPOTIOMIL
e, TIOTOKI SAPSICHILX TACTI, HCTYCIKACHEX
Coanes, saxnarsinaores MarmTi notes e, Ouun
BOUBYAAAIOT ¥ MATHITHALX [OTOCOR BeNIT ATOMS BEPXIILX
citoen awocdeps, 13-aa wero omi exoi caeraTes. Antemie
SIEKTPOTOMUCCHONIIN HONOTLAYETCR B TPYDHAX 1%
[ —

Kamodonwonunecyenyus. Caewenie Taepasx Te,
BuaBanioe GOMAPAMPORKOIi WX HICKTPONAMI, BPRAL
HAIMI CHTBHAIN DACKTPINCCKIM TOTEM MEKAY KATOAOM
1 ano0goM, mAGHBAIOT Kamodoato NuneCyenyuei.

Xemunonunecyenyun. TIpH HeKOTOPLIX XIMITIECKITX
PeAKIIAX, WAVIULX ¢ DLACTCHIE OHCPIN, HACTS OTOf
9HEprIN HEOCPEACTRENHO PACKOAYETCS Ha HamyHemHe
cnra. MCTOMMIK CBETR OCTASTCS XOTOMIAIN (OI HMECT TeM-
nepatypy oxpyameil cpexs). Dro anTenie HASHBAETCH
xemunionunecyenyuei. Hanpiniep, Tatoe sneune, Ka
CBeueHHe cRETAIIA, NOARALTES OFLACHCHIIO ¢ HOMOMIED
nzenus xemmmommmecenmm. ChoficTaos cReTHTRCS
OBnazaior  ApyTHE iBLe OpramINL: GaKTepiH, HaCe
Kowie, MOMHe b, obHTamIe K GoTsmoi TIyBuHe
(puc. 8.0.2). Hepenso creramen n Texitote xumruecte
peascrinss (puc. 8.1.3).

omontonunecyenyun. Tagasomuii na semectso cner
ACTINIIO OTPAKACTCS H HACTINHO HOTAOMACTCS. DHCpFI
HorTOmaeNOro cheTa B GoTLUIHCTRC CIYACD BHALBACT
s, marpesamme Ten. OFAKo HeKoTOpe Tema caxi
HANHRAIOT CHETHTLCR HemOCPeACTRENNO HOA AeficTHeN
‘nagaomero ma wrx wanyents. 7O 1 coTh pomoI0 MUNeC-
enyus. Caer noabyscxacT ATos BemecTRa (yRemTIRACT
X BHTPEHITION SHEPFIO), I NOGE TORO ORI BHCHCIEA-
torest casm. Hampmsicp, CRoTAIIecs KPACKI, KOTOpHMIL
HOKPMBAIOT X0ITLE HIPYIIKH, HATYSAIOT BT HOCTE X
obyuenns. TIpuserenite (oToTOMMNCCHeNIIE KAy AT
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conercinii duam C. 1. Baninon. Mayaestsi mpit (OTOTIOMIRCCHOHIII CROT HMe-
er, Kax mpaRiI0, GOALINYIO ATHIY BOTHHI, HEM CBOT, B0AYKAGIOLULI cheuee. DTO
MOXHO HAG1I0ATS dKCTepHMenTATHO. EeH HAIPABHTS HA COCY ¢ (BTI0OpECIIeHHON
(oprammcexii KpaCUTEIE) CRETORO NYOK, HPOTYINCHEAL weped (pHoTeToRL CcaeTO-
PUALTP, TO 978 UAKOCT HAWHHACT CROTHTECS JeIHO-AKATHM CHETOM, T.0. CHOTOM
© Goaumedt ATl BOAUL, eM ¥ (HOTETOROr cRETA.

@

Karoll mpoiece aaumacTes wanyommes? Kakonki HeOSXOIMME YEIOBIS: HaTywCHHA?
o ——————
5. Kaxoe nanyueue uaoumaerea emionu? Kakobia UCTOMMMKI TelLIOBOro Ha1ye-
sua? Kax ot xapaxrepuayiores?
4. Kaxoii nporece uaaumaercs mounmectemmeli? Kax obwacusercn mponece most-
eenemuu?
@ 5. Kak MoXHO O6BACHNTS, uTo MaTyuAeMbill NDH (OTOMOMEHECICHIIN CBET WMEeT,
KK HPABILIO, GOILIIYIO /Y BOIHLL, HeM cer, BoIBYHAMIONL Creeute?

. OGnaCHUTe MeXAMIIM BOGDYACIONI KATOZOTIOMMNCCTNIIIL.

. Moarozonsre npesenTaumio na texy «[IpiNeHEHILe TOMUNECCHIII B TEXMIKEs.

3. Toarorosste Kpatioe coobuiewIe 1A OFHY W CTOAVIOLEX ToM: 1) ECTeCTOCMME HCTOW-
I MAIYHCHIR — MATHITHOC Mo BEMN, ATMOCODHOC ICKTPIHOCTHO H PATMOMIAY-

wenme Contga; 2) Paguouanyense Laraicriiis; 3) BHCOKOUACTOTIC TpaHCHOPUATODH

1 KowACHCATOPLL; 4) MHKPOBOIHOBOE HIIYHCHIE 1 MOWITODH KOMILIOTODO.

PeKONCHAAIE: KIACCY CIOAYOT PAJICAMTLCA . HOTIP TPy, OF KaiAOH rpyIIL
BLlCTYRACT XU YieHIIK. VUITeL 1 €10 GCCHTEHTA ONDOACAION JyWice BHCTyTLICHHC.

1. Kas M1 SHACM, CHOT SBSETCS DICKTPONATHITHAN HOAYEHHEN, KOTOPOE TEAHT
B BIUIMON HHTEpBATE, HASHBACNOM IIKATOf IEKTPOMATHITHALX 5O CBeT SBITeS
CAOKHEIM DTCKTPOMATHITHAIM H3TYHCHHEN, COCTORIIIN 3 OTAGILIAIX MOHOXPOMATI-
secxix cocrasiomurx. OAaKo 30 HEI0TON eme HUKOMY He YAATOCH n30pectis Taxofi
HHCTpYMENT, KOTOpAL 651 NOKATA, HTO CBOT COCTONT 13 OTACTRHLIX UATYHeRI, KAACA0R
13 KOTOPAX HAMCET CTPOFO OUPACICHHYIO KOKPOTHYIO ATHKY BOTHEL N HACTOTY.
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Heenenopanue onmmseciix cnextpos Gu10 nasaro Heaaron Humorouow, Koropsii
5 cnoew Tpyxe ¢Onmicas, BmeAmeN 5 1704 TOAY, ONYGAUKORAT PEayTHTATE CRONX
OMLITOR PASAOICHIA GET0T0 CBETa ¢ NOMONILIO IPHSMM Ha OTAETLILE KOMIOHEITS:
PASTINO NBETHOCTIL i MPEIOMAKEMOCTH, T0 GCTS NOAYIILE CHIEKTP COTHETHORD H3-
nyucHus. On OBBSCHIA WX NPHPORY, HOKAIA, SITO BT CCTH COBCTBCHOE CBOACTEO
cera, a ne suocnTos npnawoi, Kax yruepmaan Pomep Boxon o XIII vexe. Tar,
nampuMEp, ChET, MPOXOATIA WEPe3 MPHIMY, PAIAFACTES Ha €TO COCTABITIOWME
(puc. 8.2.1). Taxanns o5pason H1. HbioTon 5a107IL1t 0CHOBS On muKecKoi cnempocronuy.
B «Onmuxes on omican ce TPH HCTONLIYCMIX HOMMIE MCTORD PAJIOEHILE COETA —
pezoNIeHIe, MITEPEPOIINO i ANPPAKIIIO, & CTO MPHIMA ¢ KONIINATOPOM, HETHIO
4 A207i 55118 TCPB CNEKMPOCKORON, TOIBOTHBIIN HOTYIHTS CCKTP COTHEHOTO
caera (puc. 8.2.1).

ChKTpOM 13w CR COBOKYNHOCTL OMIERBHbE ZAPNONUNECKUS (.. HONO-
xpomamuteckux) uanyuenuii, na xomopue Moxcem Ghmb pairoxena daunan
cnownan snexmponazuumnas soxua.

Puc. 8.2.1. Paazoeme Gexoro cacra

2. Bueprus, KoTopYI0 Hecet ¢ coofi CRETORA BOTA, PACTPEACTIENA B HPOCTPAL-
CThe o ATHHAM BOTH 1AM Mo wacToTaM. UTOBH OXAPAKTEPHIOATS OTY OHCPFIO,
LTI DBCRCHD TAXHC BETIIMI, KAK UNMEHCUBHOCMb USAY RIS | CREKTPATLHS.
Raomuocmy nomoxa usayuenus.

JTORCHBHOCTSI0 NATYGHIS HASBLAQEMCR NOANBLL MOMOK INEPEUL UIAYNENUS,
npoxodAIL 30 eduNULYY GpeNEN Lepes eDUNLINYIO NAOWADKY @ NAMPaBAEHUL
Kopanu  neil u paccuumannmii na edunuinmii mereenwil yzon.

(CHERTPATLIO IOTHOCTAIO NATYIEHIL HATHOAEMCA OMHOUEIHUE UNMEHEUGHO-
emu usnyvenus o yaros wacmomios unmepaane, codepcause daniyio dAuny oa-
wet . (unu waemomy v), & mpie oxoro wuepsana di. (uu dv).

CreKTpATbIAN IAOTHOCTS NOTOKA HITYHCHIS ONPEACTAETES KCTEPHHEHTATLIO.
Chavaza wy»HO HEpes MPHINY OTYHNT CHEKTP MITYNCHHS OT OTPEACTCHIOTO
HETOTMICA, aTEN MOHO HINCPHTS DHEPIID, NPHXOATIYIOCS Ha OTACTHME
snrepna. Ha a3 5T ONPEACITS OYeih TPYAND, 4ATO MOAIO BOCTOTLIORATLCS
CBOHiCTRONM A6COMOTHO HepHOro Tea HoTIOMmaTS HeAYenis. HsTyiente suskpaCT
Harpes Tena, a HO TEMTEPATYPE TEA HCTPYAO PACCUNTATS SHCPFIO.






OEBPS/image/133.jpg
3. Jlan nccacHOBAMIS CHCKTPOD HYAIM CIEKTPATHHME ATIAPATAL, KOTOPHE OT-
BENAIOT TPEGORANIAN UETIOFO PAVIEICHIS CHEKTPA 1 He AOMYCKAIOT NepeKpHBANNS
cnexcrpon.

B Taxity anmaparax NCIOTSAYIOTes JUgbpaKULONHAS PEWLCMKA T SAIIE NPUING.
Ha puc. 8.2.2 noxasana cxeMa TAKOro ANNAPATA, B KOTOPOM XOX Vi ¢ OAMNAKOROH
THIOR BOTM MOKASAN OAMNAKOBLIMI WBCTaNH (KPACHb, SCTEHbN B FOTYRIN).

JlelicTaie IpAMLL OCHOBANO HA ABACHII AUCNEPCUL, TO COTH JABCHMOCTH To-
KAOATEAR NETOMICHIA N BOWECTRA O ATHHS BOA CRETA 7.

“\S/

i\

Puc. 8.2.2. Xo ryueil » enekrpanbuon annapate

Illen, 5, ma KoTOpyI MAAGET MCCTEAYEMOE MATYICHIIE, HAXOAUTCS B (GOKATHHOH
nocxoct Ammas: JI,. OTa wacTs MPHGOPA HAIMBACTCS KOAAUMAMOPO AL, Buxonmmtii
3 AwmaM mapasTeTLmM MyToK CBeTa mazaeT ma mpHaMy P NOA pAdNBMM yrmawi.
B poxarnofi mrockoctn mumaw JI, pacmonaraetcs oxpan mun oTomracTIMI, KA
KoTopoii hoxcycupyeres maryuenme. B pesymurare na axpane nosmmxaet naodpanenue
cnexTpa B BEAe WBeTHLIX MoMOC PASMMX ATME Bomm.  BCEX TPOIPATLX THCPARIX
BemecTs (cTEIT0, KBAPW), M3 KOTOPMX MATOTOBIIOTCA MPHOMM, NOKAJATETS TpE-
TowIemMS n B AMANAIONE BHANMOFO CHETa YOMBACT ¢ YBCTSEHNCHM ATHIH BOXME %,
109TOMY TPHIMA HAHGONCE CHTLIO OTKIOMSIET OT MEPBORATATLHOTO RANPABTCIST CHITIE
& (roneTonme nysn n mamwenee — xpacuue.

MonoTonmo yGmBaIomas 3aBHCHNOCTS TOKASATE NS MPETONIEMIS TeNa 0T AT
o n (1) NAARIOMEro CRETA MAYMBACTCS HOPMAABHOG ducnepeuei.

o o

1. Touey Gemui coer pasaraeres  cnextp, IpoxoAs uepes npuaxy? Kaioe Guame-
exoe eI MesKHT B OcOBe STOr0 ABACHNA? Uro NA3LBACTCA CHOKTDOM?

@ 2. Kakas BeXiia HAILBACTCA HHTCHCHBHOCTHIO HaTywenna? Kaxas seawina nadu-
BACTES CICKTPATLNON WOTHOETAIO WayieMia? Kak ONORCIIOT OKCHEPHNCHTATLHO
cnexTpATLIYIO MI0THOCT: HayHouHA?

3. Ha tien ocuonatio aeficraiie crexTpaLi amnapaton? Kaias aanicinMocts uaaumaeres
[ p—

O

Toarorossre peqepar ma rewy «Cuekrparsisie npubopsts. OXapatepuaylite wiust
CnEKTPATLILIX TpiGOPOB, X OCHOMNOE HASMANCIE, CTPYKTYDY 1f NpHHIMT Aclicrais.
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CrextpantHbIA aHana

1. CriexTpambuAi COCTAR HATYCHI ATOMOR PAYIHAX BOMICCTR BECAMA PASHO-
0Bpazen. Tex e Mence BCe CHEKTPH FCANTCS N TPH CHTLIO OTANSAIOWUXCS APYT O
APYT THIIA, KOTOPIE HAGHIBAIOTCS: CALADLNbLY, AURCIAAMELI U NOAOCAMbLI CTEKTPANI.

Henpepusuute (cnomusie) cnextpst. B HEPCPLBNON CHEXTPe HIIYIGHHS
(puc. 8.3.1) upencrapemss momms: peex amun. B ceKTpe me paspuson, 1 A dxpanE
CICKTPOTpaGA MOUIO BIACTS CTUIOWIHYIO PASHONBETIYI> HOAOEY C IAGBILIN TEPEXORON
ot ogmoro mmera 1 Apyrowy. Hempepubikie (Wi CHLAOIINAC) CHEKTpS ARIOT Tea,
HAXOAAIHCCS B THCPAOM WAl HIAKON COCTOSMNE, & TAKAKE CHDHO CRATHE TaI.
Henpepusubti CTEKTP AACT TAKKC BHCOKOTEMTCPATYPHAS 1AM,

sbo sho

s 525 495

Puc. 8.3.1. Cuommolt (senpepumiusi) caexrp

luneiiuaThte CONTPLI ACHATCS H CHIEKTPH HOMYCANIS i HORIOMEHAS (puc. 8.3.2).
Jluneiiiarsie crexrpst uenycxamus (puc. 8.3.2, 6; puc. 8.3.4, Tpi epxuX piza) npex
CraBIOT COB0ii HAGOp LBETHLN MK PASTHNHO APKOCTH, PASACCHIAIX HIHPOKMMI
remmini mozoca. JIUHeIATLIE CIEKTPA AQIOT BCE TEIIECTRA B Ta3005pATHON ATONAP-
o (10 e B woexcyApHON) cocTommmt. TIPHPOZA THEIHATLIX CHCKTPOB OFBACHACTCA
TeM, 4TO Y ATOMOB KOHKPETHOTO BEIIeCTRA CYIIECTEYIOT TOTLKO ey cBoficTsentbie
CTAUHORApILIE COCTOMNIL €O CBOMM HAGOPOM JHepreTHIeCKiX YposHeil. OFuuHO A1
HAGOAEHIS AMHEHUATELX CIEKTPOS HCHOTL3YIOT CHHENHE HAPOB BIIECTSa B ILTaMeNIt
M CBeNeHIe TA30BOR0 PASPIA B TPYOKe, HATIOTHEHHOI HCCTEAYEMBI FASON.

a)

Puc. 8.3.2. Jiuneliuatide cneKTpL: a) cnexTp NOriOIENIA; 6) COEKTp HOYOKaMIA
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4. Ha npiniepe dy11epemOBLI MOEKY APHEIX K1ACTEPOR PACCMOTPHM Goce TOA-
PoBHI0, Kax uaNEHAIOMER PUILLECKUE CAOTiCMED NANOHAMEPUA0E @ FaGUCUNOCMIL
om cnocofos ux moryuenus. Ocoboe MECTO CPOAH HAHOCTPYKTYPHAX MOTCRYISD-
HLIX KAQCTCPOD JAMIMACT HODAR MOAMHKANR VIACORD ~ QYRAEPEN, PASHTCTLO
ormmaomniics ot rpaguTa 1 anasa. 3a orkpumae dynepenos P. Kpx, X. Kporo
u P. Cxonmm » 1996 roay nonyswmn Hobenescicyio npesio b 06aacrs X,
VIfICPOANI MOTEKYAM HOAYHAIOT HICKTPOAYFOBMM PACHALICHHCM rpAdHTA
5 arwocdepe remus mpu Aannewm rasa oxono 10 Ta. B moxexye (yanepena C,,
(puc. 1023, a) aoness yraepoga (x pcero 60) pacnoraraoTest b yazax 5- 1 6-yrombmsix
soroyrons oD Ha 010 cpepeckoii mopepxuocr. Kymona ¢ Taxofi Koncrpysmieit
6sa:m mpmsteseit avepuiaCKIY apxiTexTopoN Pirtapios Baksuscrepox (y:Liepor
npa crpoureaseTse napmasona CILIA na accsmpiof niictaske DKCIIO-6T 5 Monpeare.
Hobasn MORMpHKALIS YFACPOANOH MOTCKY.IH OKAIATACH CXOWEH ¢ NPeATOWCHHOT
KoRCTpYKIueii DY1CPA, KOTOPAS B YIECTH APXITCKTOPA GHIA NAIBANE GYAREPENON.

a o

SO

10.2.3. @yanepenss u hy:sepenonoRoBHLe MoEKYILL

B peayaTaTe ropemisa YT MEAAY ABYNS YTOSHLIMH JTCKTPOAANI OpasYeTCS
canca, xoTOpan KowaemcupyeTcs ma xomommoii mosepxmocti. CoSpammas caa
obpabarumactes 5 xumsmen Toryone i Gemsore. Ilocae pumapHBamis pacTiopa
ocTacTes wepmui Komgencar, xoTopuii mpmmepno na 10-15% cocront ma cyecn dy-
epenon ¢ 60 aromanu yraepona (C,,) 1 70 avomanu yraepoaa (C,,). Tlepnas Monexyna
‘yanepena C,, (puc. 10.2.3, a) wucet dopwy (byTSonsHOro Mswa, a BTopas MoAMDMI-
posanmas Monexya dyanepena C,, (puc. 10.2.3, 6) mucer dopsey GeficSonsmoro wra.
Cymecrsywor 1 apyrue xoncTpyxmim byacpenon (puc. 10.2.3, o).

5. fenmpazsnoe mecmo cpedu pyanepence npunadzescum monexyae C, (puc. 102.3,),
MeIomei HANGOTEE BHCORYI0 CHMMETPIIO I, KAX CTCACTBIE, HAMGOTLMIYIO CTAOHTD-
nocts. [lmaserp wonexym C,, cocrapaser oxozo 0,7 m. Hpn xpucranmmoamm C,,
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npaKTINeCiH He MPOTYCKAET CBET, & TOTYNPOSPANHOE FEPKATO NPOMYCKAET OKOTO 2%
cnera. HMeHio Taiiie ePKATA AL NPUMCHERIE B yOTpoOfiCTRaX 1a3epo (puc. 8.15.1).

3y 3 3 3 3 3

a)

noaynpospamoe

rayxge sepiato aeprazo

sasepuoe
wanysene
)
Puc. 8.15.1. Tipuuun padorss masepa

B axrusiyio cpeay moctynaer suepriia masie. D10 MOeT GuTh M0GaN oeprus:
Teniosas, creToBas, XuMCCKas Wi dACKTpUNCCKas (puc. 8.15.1, a). Janmas onepris
IPHEONT GANHTELEYIO HACT: ATOMOR B BoubyAAHHOE coctosmie. IIpi TepeXOAe
06PATHO B OCHOBHOE COCTOMNIE ATOMM HIAYHAIOT QOTOUSI, KOTOPHE B CROIO OYCPEAD
Bo3ByaIOT cocemuie aonst. H B 9TOM CIywae YKe BOSHEKACT ABICHHE HIAYIPO-
BARHOTO HATyueHMS: Kaxdwil amO, Na KOMOPuI ynan Pomon, ucnycxaem dea
udenmuunmx pomona. Tax NPOZOAKACTCA CHORA W CHORA, B PIYILTATE WETO Bo
Gobite 11 GOTbIIE ATOMOR TIEPEXOAAT B BOABYACACHHOE cocTosHIe. Mesixy depKatait
BOSNMKACT CPEAA, HACKINCRHA I BOA6Y:KACHHLIMH ATOMAMIL, 1 KOTCPORTHEINH (OTO-
HAMI, KOTOpAE OTPAAIOTES! TO OT OIHOFO, TO OT APYTOro aepkana. IIpi 9TOM KA AT
oo, craTKuBANCE ¢ HEBOIGYACICHHLM ATOMON, CTHMYTHPYET €10 HCHYCKATS eie
Taxofi e doron (puc. 8.15.1, 0).

Korza e HepeHACHIEHILe B AKTHBHO CPee BOSOYEHNLE ATOMM HEpEXOAST
B OCHOBIHOE COCTOSIHIE, TO 113 Hee BLXOIT MHOMECTSO KOTEPENTHbIX (BOTOHOB, 00pasY st
nasepueuti ayv. Tlpi 9ToM (OTONS HAXORATCH HA OMeHE GAUIKOM PACCTOMMHMH APYT
K ZDYTY, N HANDARACHIA UX ABMKCHIA CORNAZAIOT, HODTOMY 1A3ePHbIE AV MPAKTIL-
weexn e paccensaeres (puc. 8.15.1, 6).

Jasepu o6aadarom credyiowunu ceolicemaarnu:

1) A83ePBI COIARIOT MYWICH CRETA € OYCHE MATOHEKIM YIIOM PACXOAISHIS (10 €0Th

sy npaxTiieci se pacceunaeTca);
2) (ata ROAHEI JAIPHOTD HATYHCHAS He HCNMITHBACT HePeryAAPHLIX HAMEHEHIH
(To ccTs, aToML HATYHAIOT CRET COTAACORAMIIO);
3) nageput 0619ARIOT OTPOMHOI MOIIHOCTEID.
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a pacTOpa MM rasomofi (AT Cro MOTEHYTH OOPAIYIOT TPANCHGNTPHPOBARNELI
xpuctany ('TIK) ¢ napaverpos pemersi 1,417 . Taxoii TaepAoTe bt (byneper
nagumator gyrscpumon.

@ynacpuTst Bnazaor HeOSH LN croficTaas. Tax, HANPUMED, KpHCTALTIC-
Cite yTCPHTH MPEACTABASIOT MOAYNPOAOOHUKY ¢ BICOKO (POTONPOROAIMOCTEIO.
it ux 7 dYSHONHO €rHPOBATS ATOMAMS HETOMHAX METALIOR, TO OHM CTAHORATCS
RpOGOGHUKANU 1 TEDEXOAST B cacpEnpOGOOTUICe Cocmosnue TP TeumepaType 30 K
u nume. KpueTanmmicexitic (yIepT NPeSPANACTCR B ALNA3 AKS IPH KOMHAT-
Hoit Temeparype npu Aanacmr 20 TTla, a mpi Harpese Ao Temmepatyps 1500 K
An% mepexofa B amias Rocratowito Aamiemns 7 ITla. JLin cpapuemms: obsrumbii
rpagm npenpamactes n arwas Torsko npm Asnremm 30-50 ITla u TeMmepaType
s mwce 900 K.

6. Ka noxaaaa pesyALTaTss HEAQBHO NPOBGACHHAIX HCCTeAORAMILE, HOTINE-
PHOOBANHLE (yLICpeI ¢ HPIMECHD ATOMOB XINITIECKOT0 21eMeRTa poguii (Rh-C,,)
npeACTaBeT coBoft POMBOIAPIIECIEYIo CTPYKTYPY  HPi KOMHATHON TeNTICATYPe
obapysBacT hepporaTITHLLe caoficTa, MarmiTIILe CROficTaa Taxoii YrACpOTI-
CTOfi CTPYKTYPHE ¢ (Y L1CPEIONOAOBHEINII NMOTEICY TA XAPAKTeHAYIOTCS THIITIION
Kpupoit ructepeanca, xax 1 Ann depposaruerikon. IIpi HATpese i AemomMNe-
prsanmn xpucrana Rh.C,, Tepsier peppomarnuTimie cnoficTsa, cooTercTnyiomas
remeparypa Kiopit cocrannser 500 K.

B 2001 roay yuemin Gu1a nonysena hyanepenononobnas (hopua Monexy s
C,N,, (puc. 10.2.3, 6), » x0TopOii 10 cpammenmo ¢ ofsrmLN (ynnepenox C,, maTas
wAeTs, aToMoB YrAepoTa aaMemeNa aToMaNI a30Ta. Eclit § KpHCTALIAX (bynepena
sozexyms C,, O0DEANRSIOTCS CTAGMM DAN-ACP-BAATLCOBNIMA CHIAMI, TO ma-
e TOMOR A307a MPUBOZNT K NOABACHIIO CHLTBHAX KOBAICHTHAIX cnsaeit. Ilo
oroii npirne by:tIEpeRONOROGRE KpUCTALNICCK it MaTepiax C,N,, 061agacT
VHIATLEAN COUETANHOM TPOTHOCTIL i SAQCTIHOCTIL.

DynnepemOBMe KAGCTDH, KAKALL MOTEKYTA KOTODHX CONCPAHT Meiee
60 aromon yracpoa, menee cradwTbL

ORmAKO TeOpETIIECIKN AOKAAAMO: CCNIE GANGHITS ONPCACICHIYIO YACTS ATONOB.
VRIEPOTA ATOMAMI APYTIX MCTALTOR (HANDIHMED, THTANS, MOAI I T.1.), TO CTAGHIL-
HocTs yrepomuCTEX MOMery peao mossmactes. loMCK TAKNX MOACKYTPHEX
KaacTepon & 1992 FOAY YREHMATIICE OTKPHTHEM HOBOFO HEOBHNHOFO CTASHILOR
nonowTenLHO dapsKentoro Kaactepa Ti,C, . B oroii Mozexyie ace 20 atomon
THTARA W YrACPOAG PACHOTOMCHSI MA CHEPIIECKOi MOBEPXHOCTI, coCTORMEH K3
ABCHAATATH ISTHYTOTLINIO, B YIIAX KON MSTHYTOTHHKA PACTIOTORERH ABA
atowa Tumana 1 Tpu atowa yraeposa.

‘Hanorzactepis Ti,C,, GBI HOYEHS METOZ0M ILTAINOXITMITECKORO Tagobazio-
ro cuntea. B KauecTae HHEPTHOTO Fa3A HCTOTLIORATIE FCAMIE; PEATCRTANI ARILIICE
yraenosopons: (xetan, orwen, anerrer u Ap.), a Taixe nap Tutana. lanneme
ragosoit ceci o peaxrope cocrapmsino 93 Ta (0.7 aow pr. cx.). Jlns Hcmapenis

BPAINAIOIIErOCA METAITIECKOTO MPYTKA THTAHA  COSARHNSA HOMNGHPORAINOTO
IYKa NAPOR METALTA HCTONLIORANH CPOKYCHPORANHOS HATYUCHNE TATOPA € ATHIOT
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¥ aasepon mucoxas mommocts AocTracTes
s B Tewemme osems u osems Ma7Oro mpone-
ey mpevemn (~10°4 ¢).

3. Hecnenosamme moxagano, wto Ans mony-
wemms mompmoro masepmoro manyuenms Joyx
‘ypoeneis omeprim Guno meocTaTouno (nanpmep,
ypowmn ¢ oneprusun E, u E, na puc. 8.15.2),
TocKoMBIy Kaxm Gb MOmEIM M Gbn BHem-
i mCTOMMIK DHEprIM, THCAO BOIbYAACHL
aromon me mpessmano wmcro memoadymACH-
mx. Ho yre 5 1960 rogy Guna cosnana rax
naswmacwan mpexyposneoan cuemema. Dra
cucrema u o ceit Aems ABARCTESR OCKO0OE DA%
Pue. 8.15.2. Tpoxypossionas cicrona  c03danus nasepos. Jleno b Tom, 10 npems, 5 Te-

“eHIe KOTOPOTO ATOM MOKET HAXOANTLCS 1A ToN

T HHON DEpreTITECKOM YPoBIe, HeOTMHAKOBO.
B Anyxypommeson masepe oTcyTeTayer omepreTiriccnii yponems, obecnesmpanmmii
Gonee AnmTenbIOC MAXOMACHIE aToMA B BoABYemHON cocTosmm. [l covxamns
Goee mommOTO TA3CpA TPEGYETCS COIATE TPETHIE DHEpreTITICCK NI YPOBEIS, TAE B03-
6yorozemutit aTON MOT G5l HAXORHTECS GO1CE ATHTEALIO BPENST, SeM B ABYXYPOBHEROi
cucreme. Ha ceropnsummii fems Tpexypopenas cuCTeMA ¢ YCUEXOM HEMOTbIVeTCS
B pybunossix aasepax (moToMY ATO B PyGHIE MACIOTCS HEOBOMINIIE HCPTETIICCKE
ypovmn). B pyGuie coRepuTES HEGObUIAR NPUNEEH AMONOS XPONG, KOTOPHE 1 nod-
Gepearomes npouecey undyuuposannozo wsayuenus.

Ha puc. 8.15.2 mao6parers: Tpi cocTonmns aToMa: ocOBROE cocTomIe ¢ omeprieit E,
' zpa Bosbycemmux cocrosms ¢ onepriwnum E,  E,. Ho ma tperent omeprermie:
CIOM ypOBIe aTOM NOWET HaXoAUTHCH HOpAAKA 10°*C, B T0 BpeNS Kait Ha BFOPON
omepremiruecxon ypome on mower naxomuThes mopsara 10 c. Dro, Komewmo, Anas-
eres cymecTnennoii pasmeii, NOYTOMY NG 6MOPOM YPOOHE OKaINGTEMES UIBUMONK
03ty cdennoix nacowsennoix amomos.

HiTax, aTows MEPeXOAST B BOIGYICHEMHOC COCTOSMIE, COOTBETCTBYIOWIcE JHCp-
run E,, mo mowTm cpasy ma 9TOTO cocTosmMSA ORI MepexoAsT ma ypowems E,,
e maxomaTes omawmTexnmo sombme. Taxmw 0GPaIoN, MOUTH BCe ATOMSI XPO-
a maxonsTes B BoAGyacRemmON coctosmmn. Tlocne TOTO KAx OME BCe MEPeXOAST
B oBsrumoe cocrosmie, monywaeTes Mo Aasepmbi 1y (puc. 8.15.2).

4. Jlaseput nony=mTn ROBoMLIO MIpOKoE MpUNECIE B KayKe 1 Texmue. B nepsyio
Ouepens 1asepot ucnoabaywmes 6 xenepusermaz no onmure. Jasepw nenomBIYIOTES
A% xpanenus ungopmaguu (RABEPHOE, BCE CILIIATH TAKOE CIOBOCOTCTAMNC, KAX
«nasepmi Avcrc»). OTPOMHAS MOIOCTS JAIEPHOTO MATYMEMIS HACTO HCNOABIVETCS
A% COQPKU U PeINU MEMARAOG U CMUMYARYUL UCRAPENUS PAILUNHILE Name-
Ppuazos. Kpowe oToro, 1a3epst MCIOALIYIOTCS B KeduyuHE: SAPKIM TPHNCPOM TAKOTO
enomuaoBamNS sBATCTES NUKPOTUPYpus 21asa. Jla3epH HAXOANT WHPOKOE MpI-
semenme b roxorpadm.
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‘B0z 532 mae. HeflTpaLkle i HONNIHPOBANIAIC KAACTEDA BRGALTI 13 TPOAYK-
708 PeAKIIIN N AHATHAUPOBATI © NOMOINLIO MACC-CIEKTPOMETPA. B Mace-cnekTpax.
HPOAYKTOB peakimu OGHApyKuBANCS Pesiuii NHK, COOTBETCTBYIOIii MOAEKYIe
Ti,C,.. Hapazy ¢ uefirpasmsisen somexyaan Ti,C,, B CMeCH HOMNGHPORAHHAIX

ragon obuapyiICE 1 cTabmILRbE HOHM Ti,C), .

Q ]

1. Kak MOXHO 0GLACHNTS CTOTL PAINTETLHME CHONCTIA MATCPHAION, COCTORIEX 13
‘ATOMOB OAHOTO K TOTO e BEICCTEA (XINIICEIKOTO H1eMwTA)? oS DHIBAN HCCTEAO-
BATCTLCKMIL HITOpEC K HAHOCTPYKTYPILIN MATepHAIAM?

2. Kakuw OTIMOMTONMUMNIL CONCTBAMM OGIOMAIOT HANOWACTINM, HAHOTPYOKM
 HAHOILICHKH TIO CPABIONHIO ¢ OOMMLIMI MATEPHAARMH?

@ 3. Kakie MOTOLL! M CUIOCODH CYNIECTRYIOT A1i HOAYHeNHA NaHoMarepHaton? Kax omu
rpymupyiorea?

4. Koraa u Kaxie yuensie OTKpLLII yreponise iactepsi? Kakyio poms urpaior yrae-
PORMLIE KIGCTEPLE B COMANIN HaNONATEPHAIOR?

5. Kakite cyImecTsyior MOTIDUKAIIN YrACPORMAX KIQCTEPOR, TOYENY OWN HAIBaisl
@yiepenox 1 dyieputon? Uex oun orusaITes?

@ 6. Kakie MOAGKYIAPILIC IIACTEHL OTHOCATEA K (Y.L1CDEIONOAOBHA MOEKYAM, Ka-
Kt emocoBasie i nOYaI0r? KakoBst 1X OTTMNTENLLC cBoHeTna?

e —

1. Tpu rpymimst TexuOTOTMt OGeCHeHBAIOT HAYHO-TeXHInHeCKI HPOTpect Nepsofi 100~
‘sunss XXI netca. B0: 1) Jnexmponika ¢ KoMnviomepuei mexnonozueii; 2) Guomexuono-
2unu 3) nanomexnonozus. Tho MPOFHO3aY, PARIITIIE BCKTPORIIKIL © KOMILIOTEHOM TEXHo-
tormei zocTHTHeT cRORro MaKeuMYMa k 2085 TOAY: BICTAA GHOTEXHOTOTH, 3APORURIIETiC
8 1068-1973 rr., cTaner manGoLunt B nepiod 2025-2035 IT.; & HAROTEXHOAOTHS
craner ocuoBHOf ABIKYIeli CHIOI HAYHO-TeXHIECKOrO pasBHTILS B 2045-2055 rr.

Muorue upew, CBASAMNbE ¢ HAHOTEXHONOTHEH 1 HAHOMATEPHATAMI, HAXOANTCS
cefitiac He TObKO Ha CTALIN PAIPAGOTO, HO I 1A STANIE NPAKTIYECKOTO HHNCHEIs.
Osmiaetcs, uro yixe 5 2025 T0IY NOABATCR NEPELIE TAK HAILIBACMEIC PoGOMUALPO-
Ganibie accexfrepe, codiamELe HA OCHORE HAHOTEXHOTOTWL. TeOPETHUCCKI ORI
6YAYT CHOCOGHEL KONCTPYUPORATE 13 FOTOBKIX ATOMOR ToGoit npeAer. Lt 9TOr0 A0-
CTaTOuHO GyAeT CHpoeKTHpOBATS 1A KOMIbIOTEpE OGO IPOAYKT, I O GyAeT coOpan
i1 PAIMHOEH COOPOUNEIN KOMILIOKCOM HAHOPOGOTOR.

2. Cosdaaaemme nanooSvexmu nocmonniuo yduarsiom uccredosameneii caou-
MU ROGMMU caolicmea N u O6eUIOM caNbe HEOKUIANNIE NEPCREKMUGH Ca0C20
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Toxorpadms — ocoluwii pomozpaguneckuii memod, npu KOMoPoM ¢ ONOUBIO
Rasepa pezucmpupyomes, a samen socemanasauGaOMES UIOGPaAHENUS MPexNED-
vwx 06veRMOS, 6 ovcwel cmenenu noxoNUE Na peatibie.

Tipn ocpemenmn ragepow ronorpasya (OPMEPYET HIOOPAKENHE, KOTOPOE TPEX-
CTaBAzIeT oSOt TOTMYIO KOMHIO HCXOAMORO TPEXMEPHOF0 OBBEKTA 1 OBHAPYKHBACT BCE
cnojicTBa TaKIX OGTKTOD, HAIPHNCP, HMECMMC MEPCICKTHDS TPH MepEMCICHI
nabmogatens. MeTox rozorpadumm, mpRMemsieMEI B ocHOBEOM ATR permCTPAII
HmpopNAIII, KOTOPYIO HeceT cBeT, OTpAAIOMUICA OT HEKoeTo OGTEKTA WA TPO-
ORI CKBOTD HeTO, NPHFOACH OTHIONS e TOTbKO AT BHAMMNOTO creta. Teopetit-
SeCIH AMNDIE METOR IPHIOAI KO BCCM APYTHM DOTHOBNIN SBEHIAN ~ JBYKOBLIN
BOTHAM, CBEPXDHICORONACTOTHONY, MT(BPAIPACHONY, PENTTEHORCKONY M TCKTPORIONY
nonysenN, DTN 1 OFBACHACTCS TOT HNTCpEC, KOTOPHFi BHINBACT FOAOTPADHS; OX-
KO M3-0a MPAKTIIECKIX TPYHOCTEI ce MOKA HE YAATOCH IPUMEHNTS K TCKTPOMAN
u » perenoncrofi obacts crexTpa.

TlepemercTns: mpwsenems ronorpadurecks Texuonormii orposm. B nacrosmee
npews paspatamusaiomes 3D-w e, obecnexusanwue co3danue npoeKyui uIya-
exux obvexmos, npoyeccoo u sonenui 6 pewcune pearsnozo opement. Hampue

* B acTpomoMmE (coumame mpoCKIM TATAKTHE, TPONECCOB BOINEKHOBEHAS

ILIAETILLS CHCTEM, MAACHIE KOMET H aCTCPOMEOD HA HODEPXNOCTS MIANET 1T
anean m 7.2
B (uamme (coomamme MpOCKINiE MHKPOMIPA, ACNOMCTPAINA CTPOSHHS ATOMA
I aToMROTO APa, BIPHIBA BOROPOANOR GoMGH I T.1.);
B xmwmm (conRamie AewomCTPAI peaKNui OKHCACHI, TPOLCCCOB TOPENTS,
ACMONCTpAS paATIIIIL D OPrAMICCKOH 1 HEOPTAMMECKOM XiMI 1 T.A.);
* B reorpadmn (covzamie TANAMAPTHL 30 B TPYAOIOCTYMNL MCCTAX HA HO-
epxmocTn Bewnm, Busyanmsamns xanmmadTa ma APYrHX mranerax Conmennoi
)
* B Mexmmme (codmAMIE ACMONCTPAMMIE BRYTPERTErO CTPOCHII HeTOBEKA 1 AL~
oTbx 1 T.R).

Jammse exnonormn obecnesar Gonee piexTABIYIO PAGOTY B CoOTRETCTBYIOMIX

B ——

1. Kakite cocroaiiuz aroxa HALBAIOTOA OCHORNAIN it Boadycxenie? Kai cosgaetes
B03byenioe cocrose aroua?
. Kakie W1y oS HAIMBUIOTCS CHONTANNLMI, By KACHILINH (MHAVIHPOAIE)?

. Kakas wies ganoskenn o 0cHOBY coyauns aasepa? Kaic pasoract 1asep ¢ Anyws
oueprericcii ypovii? Kakon ero nesocrator?
4. Kax paboraer 1agep ¢ Tpens ouepreTsecikmi yposusui? B ues sakmosaercs
ero nperaymecrno?
5. Tte npuensuores masepi? Kakona uwx nepenexisa?
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npuMenenus. B 9Toit CRaI PACTET DHTYIMAIN YHCHALX 10 NORORY NPHOTIKCHIIS Spit
Donomenust casix GanTacTieckix Wik, JeficTBuTeTbO, VHMKATLHMC CoOfiCTIA
HANOMATCPHATOD NAILTH MPHMEHENE VAK© HO MHOTUX OBTACTAX HAVKH, TOXHEKI
u npousbozCTBa. B KatecTse npubepa NPUBOA CCAYIOE CHORCHHS.

Tezko0uucmu Nble HAHONGMEPUATS NAXOATT PUMEHEHIE B BUITY, APXITCKTY-
De, MOTOWIIOf X MNEROH MPOMLINLTCHHOCTI, TPANCTOPTHO WHAYCTpIIL, CANNTAPHIL.
B 97X HemX HALGHUOAEMES. NPOUG0DETA0 CANODUANWUTCR EMEROA, GOToHUAHO
20 UNGCHMAPS U UHCTIPYACHMOB, GHMUNACCHEROZ0 ROKPHMUS, AC2KO ONULKOUUTES
PpasauuHbX Kepaxur u Gumoanix nocyd.

OnmuKa Xax 031a U3 cdep NPUNEHENUA HAKOMEXHOROZUI B TOTACT D CCs D1CK-
‘TPOXPOMHICY 1 IPOHIBOACTEO ONTIECIILX A, B PAMICEX KOTOPIIX CTa.A PASEUGam-
€% MaKue HOGbe HARPAGAEHUS, KaK GOMOTPONHAR ORMUKA, AEEKOOWICMUNGS ORMUKE
u npocaemacnnaz onmussa.

Tpusenenue nanomexnonozuu a xepanuneckos npoussodemae Aaer HoMOK-
HOCTE HOIYHCHIST BHCOKOFO KAMCCTEA NEUATHALX NACT, THTMHTOR, HANONOPOLIKOR,
s ———

Konnbiomepuas mexnuxa u snexmponuxa, cmas znaanoil naowadkoi nano-
mexnonozUL, Jacm paseumue sacKmPOHUKE, HaHOCCHCOPAN, GomOGHN HUKPO-
KOXRbIOMepaN, cpedemoaN ousyaLIGUL U nPeOlpaIOBAmErT N INCPIUL; Gec
POGOOHELY KOMMYNUKGUUAN, KEaHMOGHN U OPYZUM HGHOMETHOTOAUUHELN KO
nbomepax. Wnenso n obaactu saexTpomuxi yie » 90-x roxax XX sexa Guan
TOIYICHL MepDLE PEIYALTATSL IO NEPONCIIEHIO OXMIONILLX ATONOD, PASPAGOTAIS
W MOTOTOBXGH NCPRMC HANODICKTPONHNME DICMENTH, NI KOTODHLX OCVIXECTATE-
ust cOopin onpeacnemuux xomerpyxuii. A ¢ 2010 Toga ocymecruseTcs mpo-
WIBOACTO HANODTCKTPOMILIY ¢IANOMMNAIOIIX > WHIOB (YOTPOHCTE) eMKOCTHIO
» Accsmin rurabaiir.

B ofnacmu meduyuusi B pesyILTATe NPUMCHONIS HAHOMATEPHATOR CTATH Da-
BUBATLCR MPOUIGOOCMED (YNHLTS MPOMEI0S U MPULIUOHNELY UNCMPYNCHMOB, HA-
HOKanCy3, QuazocmueCKuX HARO30K306, UNRAGHMAMOS, GapMACIMUK HANPaG
aentozo deitcmous.

I3 K0CHOCA MarIce OMKPHGGCMICA 22 CKAS NEPENEK LGS PASOUMIS NETAHO-
auekmpuNecKuX npeo6pasoaameeit CoRHEUNOI INCP2UL HA OCHOGE HAHOMEXHOTOZUL
U nanomamepuaos. JLi% KOCMITCCKOFO KONIIOKCR BYXYT COBARBATHCS HRACWIO
H KANCCTREIIO (GYHKIHONNDYIOIHE CHYTHITIIL I HAHONPHGOPS! YMCHDIICHIOf MaCCH
0 20 KOrPAMMOB. COOTRCTCTACHIO, MOTYT AT CHILKONb MATEHATSHSIC I (-
nancossie aaTpatt.

3. Koraa pews wier o mpofaeax W mepemeNTHBE PASBNTES WANOMATCPHAOB,
obpamator pmanIe Ha CeAYIOWME TPH ocHoDNLX Hampasems: 1) HoroTonacHME
oICRTPORHLIX CXeM (B TOM FHCTC I OGLEMHLIX) © AKTHBNAIMI OEMCHTAMI, PAIMEP
KOTOPEEX CPABHIIMLL © PAIMEPASH NMOTCIYN H ATOMOB; 2) HONOCPEACTRCHHAS MAHIIY-
At aToas 1 MOTEKyAaNM 1 CGOPKa W3 WX HOBMX MATCPHATOB, KONCTPYKIMH
W yerpoiicTs; 3) paspaboTKa M HOFOTODACHM NANOMANINI, TO CCT MEXAUHINOD
1 poboTon paaiepon ¢ soeiy1y. CpeAw HIX camoil TAaBRoi HpoBIeMOfi CITACTCA
cospamme nepsoro nanopoSoma 1 naoxawuNy (obmee Az - KakoGom) A
PaBoTs! na MANOGAGPHKAX, BANYCKAIOMILX OCTPEGYEMSe NAHOMATCDHATH H HAHO-
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1. JLus juyx oepreTtecKinX cocTosuii HIOOPAIINTE WA PHCYHKAX ICPEXORHL, COOTBOT-
CTBYIOIME IOTIOILEHIIO; BURYSIONHONY HOTYEHIO; CIONTANHONY HIAVHEIINO.

2. Tokaxume rpauiecks, SaBucuT i passep (OKATSHOTO HATHA OF paccrommn
NeIAY AG30ON 1 (OKYCHPYIOCH] OTIECKOM CHETENOMl X OT YIIA PACKOKINOCTI
Aageporo uanyvens 0.

6 e -

1y A0CTATOMHO MOIIIHOFO 1006pA HOAMINACT 1 YACDAKIBACT B0 BIBOLIEHHOM COCTORHIH
RipospauLe crexaAuuLe cdepk paANyCo 0Kot0 20 i, KAX cBeT MOKET NOAUATL
zasolt mapuk? Kait A0CTHIGETCR YoTOiMIIBOCTS DI TODUIONTATLILX BOIMYIENHAX?

NPHMEP PEIIEHHSA 3ATAYH

Bazaua. Jasep Momuoctsio 2 xBr » Tewemie 2 ¢ manyuaer 300 uMmymL-
cos caera. laurennuocts Kaxoro nymsca cocrannser 4 aic. Ha ustyuenie uger
0,8% norpefasenofi oneprim. Haiizute Momuocs P, i oueprio E, 0JHOro HMmysea.
Pemenme:

KIL[I nasepa panen oTsomestio cnetonoit aneprit £,
HaIyuACNO MM B TeleNHe BpEMHH {,, Ko Beeii NOTPES-
Asenofi Magepo 33 970 Bpess ouepri E,, BLPAKERIHOMY

£\ ooy
5% m - g 100%.
o £, =15 E, = Pt
eiona ameprua E, = ot e E, it
nosromy
nAt
* T 100%
Paggenin oneprio E, Ha KOTIMECTS0 MMIYIscon N, HATyNeHHSIX aa BpeMs f,,
" E, nAt,
uaiizen asepruto E, ogoro wnyxsea: E, =~ wn E, = oo
Monpsocrs P, 00RO #MmyiIhea onpeAenin oTHOmeIes: ero oeprui E, k0 Bpe-

E,

MexI HOAyueRIS KANAOTO WMIyALCa 1,: P,
Tipousnesen suumcena:

g 0820002
= a0 To0 " 0:04 (M
0,0¢ =1-10' = 10 (xBr
10 =110 (sBa):
Orser E, = 0,04 (Tx); P, = 10 (xBx).
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npoayTss. Jlun focTIReHMS DTIX el NeIOBCIECTBY HEGGXOMMO PemHTS TPH
ocopmsrx nompoca:

1) paspaGoras i co3RATS HANOPOGOTOS, KOTOPHLE CSOTYT PENONTHPOBATS MOTEKYAL

2) PaspaboraTs 1 COJAATS HAHOKOMILIOTEPM, KOTOPHC GYAYT YIPABITS HAHOPO-
Gorams 1 ApyTINI mAROMAMmMHANH;

3) comtaTs moMHOE OMCANNE BCEX MOTEKYA B Tele NelOBeKa; TAKM 00pA3ON,
HMOTS KADTY BCEX YEOBEUECKITX OPFANOR A ATOMHOM YPORHE, ANS TOFO UTOGH
REITS WA SANEHITS WX B CAYIAC NPEAKACBPENCHNORD HIUALINBANILS

"HeyTOMIMIMI TP KCHNKAMI GYAVT «YMILIes HAHOPOGOTHL.

HantopoSoron nazuaaemen pofom, coadaunmi 13 NAKOIRENENMOS HOACKYARD-

ozo pazmepa, xomopui oGadaem QynKYURNU Dauzams omdexbibie amoxsL, 06-
pabamuaams xonexy b, nepedasams UNPOPMAYUIO, UCTOANAMY KON BIOMEPHIE

npozparu.

HanopoSomes, cnocofubie & c0adanuio caous Komuii, mo ecmb K caxosocnpous-
60dcmay, naswaaiomen penamcatopan. TaKNe PENTUATOPH CMOFYT TPOMIRORITE
gy, <oesoBomuns or ororo pactens n xuBoTHLX. K IpHNEPY, TeOpeTIIIECIKH 00
MO HPOMIROTUTS KAUECTECHHOR MOTOKO TPAMO H3 TPABK, COBPANOI 3 aTOMOR,
simys nponesyToumoe ameno — Koposy. Taxitn 06pasON, B TPAAYICH JMOXe MPCX
MOTH TOTPEGACHNS I MIIKCBLE MPOAYKTH GYAYT MOMIBOGHEL «yMULMIL> PeIIIMIA-
mopas Kt ta poauofi Bexie, Tax i Ha FazexuX mAANCTax. IINEHNO TAKIE «VMHHICS
HANOMAIIIIA 1 HAHOPOGOT CTIOCOBIA BOMIOTIITS CAKPATLEYIO MEUTY HETOBCIECKOTD
POAR o6iiRATL 1 MHMe LAANETH, 0 KOTOPOf emte BYXap-AMPaY TP BeKa TOMY HAIX
ronopiwn: «He HECAKIET MEUTA EAOREUCCKORD POAA AWKE TOFAR, KOTXA OI, OCOXTAR
nymmsis ener, Gyger myTemecraopars cpean ameas . JlecToNTEALNO, HE Tax K AQAEK
O ACH, KOTA «yNHbCs POGOTSL HAYNYT ABTONATIICEKOE CTPONTELCTRO AIO0HX 06D
extop xar Ha Bewne, Tax i B KOGMOCE (KCUCPTS IPOTHOIMPYIOT, 70 POBOT CHOTYT
upucTymuTs € Taxofi pabore yxe b 2025 r.).

4. Heeaeaonatemberne paGoTat mo WIYTeHIIO HAHOBOTOD HATATH HEAABHO, HO
TeAIA HOBAAX OTKPATH B TOM HATARCHIH YPEABLIIAAILD BECOKI; MIOTHE YHCHELE
HOMAraIoT, WXo PeayALTATI STIX HeCACROBAMIL OMPEACATIOT TPAVING GyAVIIee
HANOTEXHOTOTHIN N HAHOMATEpHATOR. B OTHX HCCICAOBANNSX ORHA M3 OCHOBHEIX
TPOGnCN CHORTCR K€ PAIPASOTKE K COIAANIIO TAKIX BAAILIX HACTefi HAHOPOGOTOB,
KAK MOREKYAPIBLE POMOPU, MONEKYRADHbE NPOMEANEPEL U NOREKYRAPIBLE
weemepnu (puc. 10.2.1, a), Paamepst KOTOPIX MOTYT GHTS Ha HOPSZOK MembIe,
em paaMepL camOro HAHOPOSOTa.

Monexynapuste pomope mpeACTaRISIOT COBOI CHITETIECK e HARODAINMPHLE.
ABNTATENH, CHOCOBHE TeREPHPORATS KPYTAIII: MOMEIT NI HPHAOHCHIIE K W

A0CTATONHOr KOAIICCTEA SHEPRIIL.
Moneryaapusie nponexnepst ~ 910 HAROPAINEPILIE MOTLKY.TH B opME BHHTA,
CnoCOGHEIC CORCPIIATE BAIIATENLHLE ABMKEHI BIATOXAPS CROGH CHELNATEROF
‘pope, auaoriofi (OPME NAKPOCKOMINECKOTo BUATA.
5. Vienbie i KOHCTPYKTOPH FPAXYIIYVIO HEPCUEKTHRY TPHMEHCHIS «Y3MHEIX»
MOJeKyAAPHLLX POGOTOB CBASMBAIOT ¢ TEXHOIOPHECKOfi MOZepHIsaLIeii CXaANUPY-
10Uje20 myNHEALIHOZ0 1t AMOMNO-CUN06020 MUKPOCKONOA. COAMIE CKARUPYIOL}CZO
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115.6.

.15.7.

15.8.

Tipn pemenn sazas aammoro maparpada yuren, uto mocrommmas ILamxa
7= 6,68 - 107 Jix - ; cxopocts caera ¢ — 3 - 10° u/c; sapsn anexTpona
€= 1,6+ 10" Kx; macca onextpona m, ~ 9,1+ 10" xr.

Vpooens A

Pacxommsocrs naseproro manysemus coctanaser 1 mpax (wmrampamuan).
Ba opun munyase mpogomRHTEBROCTSO 0,8 Mie Aasep manysact 800 mIx
cnetonoii ameprmi. HaiifuTe MIoTHoCT MOTOKA MATYMEHHS Ha paccTOTHIE
8 or aazepa. (Omeem: 2 - 10 Br/a.)

Tacowsii nasep, paGoTas B pERMME METPEPHBHOTO NATYNCHIS, AGET CBET
© ammoii noxmut 500 me. Hajimure wmeo (oronon, monyuaessx mw aa 2 c,
ecam mommocTs manysenns cocranaser 50 MBr. (Omaem: 2,5 - 1077.)
Vpooens B

Jlasep maryuma » menynce AnHTensOCTbI0 0,13 ME MyHOK coeTa  omeprHE
10 [l Hajianre cpemnce AaBiemme TAKOTO CBOTOBOTO MMEYBCA, CCTI €ro
cporycuponaTs B msTRIIKO AMaueTpON 10 MM HA NODEPXHOCTS, nepren-
AMKyASpRYIO K WYY, C KoOADPHMIEnTOM OTPANCHIS, PasmLrse 0,5. (Omeem:
4,9 MlTa.)

Tepanentmseciuit rexmii-neononuit xasep, paoranmui » HenpepHDHON pe-
JKHNe, ZACT HITYEHTE MOHOXPOMATHSIECKOTO CBETa ¢ ATHHOf Bomms: 630 M,
pagsunas mommocts 40 wBr. Cromsio potonos maryuact xasep aa 1 c?
(Omsem: 1,3 -10".)

Tlpu yxamemiI MOMNTA XHPYPIICCK I MYTeM HEMOTLOYETes Tyt remtii-neo-
noBoT0 Aagepa MommoCTEI0 10 BT, CHOKYCHPOBAMNOTO Ha MATIE AMAMCTPON
0,4 . Jlazep gan semwmiy npoRomKHTenBHOCTSIO 1 ¢ OnpenexuTe arep-
T pemmmH it nAoTROCTS NowwoCTH (Br/w!) na narwe. (Omaem: 0,01 [x;
79,6 1Br/n".)

Vposens C

Jlasep manyuact n mwnyasce 10 coeronsix kpantos. Cpeanss mommocTs
wumysea nasepa coctanaser 1100 Br npn annrensmocrn semsmn 3 10° c.
Onpeneante Ay wonms manysemts nasepa. OTSCT PHPAIHT B MEKPO-
mepax. (Omoem: 0,6 i)

Jlasep, paboralomuit b mmyseron peme, norpebeT Mommocts 1 KBr.
JlnrensmocTs oxmoro mMmyLCa cocTanaser 5 e, a mmeno munyseon 5 1c
Ppanno 200. HaiiAure HoTyaeayio oHEPIII0 H MOMHOCTS OATOTO MMTYTLCA, CCTi
na maysenne uaet 0,1% norpedasenofi mommoctn. (Omoem: 5uflac; 1 kBr.)
Tlysox maseproro manyuemus mommoctsio 100 Bt nagaer ma maacTimy nox
yrom 60°. Tlancrumxa nponyexaer 40% nagamwomed ouepri, a ocTarbmymo
aeprannio orpaact. Haitqure abcomoTnyio pemwumy cnmbt, Aekcrnyiomei
na naacTaKy co ctopoms cneta. (Omoem: 2 - 107 H.)
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Tloaocarste cnextpst. ToTOCATHE CHEKTP COCTONT 3 OTACTBEBIX MOTOC, Pas-
Aesemmux TenmuM npoenyrsawu (puc. 8.3.3). TlonocaTsie crexTp Co3AaIOTCH
He ATOMAMIN, & MOTEKYAAMI, He CRADANHEIMI IWLIH CAA6O0 CRSIGANILINI APYT C APYTOM.

Puc. 8.3.3. Tonocarsie cuexrpit

Cuexcrput norsomenus. Eexu Gyiew mpomycxars Gemii cver wepes xomomusii
HeManyuAIOMLii Ta3, TO B HENPEPLBHOM CHEKTP MORATC TeMHEIS I, KOTOPHE
cooTaeTeTRYIOT HORMOmeII0. X00ARAL A3 HOFIOMIACT AKTHBHO HOCTYINRLIIE HABHE
CRETOBEIC HATYUEHIA KAk Pa3 B TOfi OBAACTH, B KOTOPOF OH HAUNHACT HOMYCKATE CBOI
anysenis 8 cnrbio narperou cocrosmi. Ilo Toft IpUNIe BoARUKAIOT THHEHNATIE
cnexrpa nornomenius (puc. 8.3.2, a; puc. 8.3.4, Tpu mwwmEX paga).

Cnexmpu uenyexanus: 1 - nampus; 2 - 6090poda; 3 -2eaus
Cnexmpw nozaouenus: 1 - nampus; 5 - 6000podu; 6 - 2eaus
Puc. 8.3.4

2. B ociose cnexmpansiozo anaUIE TEKUT HAYICHHE AUNCINAMBLE CREKMPOS,
HoToMY WTO X CTPYKTYPA HPAMO cREGANA cO cTpoeen aroma. IlooTody mo BIAY
AMHEiNATHX CUIEKTPOS ONPENMIOT XiMusecKiil COCTAB BemecTsa. ATOME TI0GOr0
XHMITECKOTO 91€MEHTA AQIOT CTIEKTD, 1e HOXOKH Ha CHIEKTPH BCEX APYTHX DICHEHTOB.

CHOKTPATLNLIN AHATII0M HAZWGAIOM NXEMO ONPEDereNUR XU MUNECKOZO COCMAR].
aewgecmaa no ezo cnexmpy.

C HOMOIITAIO CHIEKTPATLHOR ANATIAA NOKHO OBHAPYIKITE ARHNLII] STCMEHT B cocTa-
Be C10HOrO BetmecTsa. BAGTOJAPS YHHBEPCATBHOCTH CIEKTPATLHbII ANATIS SBIRCTCS
OCHOBHAIM METOZOM KONTPOA COCTABA BEINECTEA B METAITYPII, MAUINHOCTPOCHINH,
azonoii mnAyCTpI.

35
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B acTpoduaitie NOX CHEKTPATLIAIN AHAII0N HOREMAIOT HE TOTLKO ONPEACICHIE
XIUMITECKOTO COCTARA IBE3X, TAIORKLX OGAAKOR I T.A., HO I HAXOAKACHHE O CHOKTPAN
MHOFIX AYTIX (PH3HNECIITX XaPAKTEPHOTHI JTIX ODbKTOB: TEMICPATY P, AABIEHILS,
CKOPOCTI ARMIKCHNS, MAFHITHOR UBAYKIIH.

'Kpose acTpouaii, CTIeKTPATERLIE ANATI HINPOKO NPHMENSIOT B KPHMANATIC-
THKe A% paceienobams K, HailenuLX A NecTe npectymeni. TaiKe cueKT-
PALHA] AKATNA B KPHMUHATICTIKE XOPOILO HOMOTAT OIPEACAATS OPYANe y6miicTaa
H BOOGIILE PACKPIBATS CKPHITHE AETATH IPECTYIIEHIL.

‘Eine miupe crexTpakuL ARATIS HCTOALAYIOT B MEAMIIe. BACCH Ero IPHMEHENIE
Becsma petiio. Ero MOKHO HCTOALIOBATS /IS AHATHOCTHPOBAIIS, A TAK?E /LIS TOTO,
“T06b1 ONPEACAATE HHOPOAHEIC REMIECTR B OPFAHUAME YEI0RCKa.

®_

Tlo Kakoli XapaxTepHeTHIe PadIHHAIOTES MeAY COG0H HOpEpBHLLe, AMCHaTLIC,
noz0caTsie cnorpi? Kaiie Beuecrsa Aaior Henpepusuil, Muneltvatiall, nooca:
prp—

2. Uro raxoe cnexrpu moriomenin? B KaKoll OGIACT CHOKTA HPOKCONNT HORIO-
mewe?

3. B e oaKHOMMCTCR 0CHOBNAX GYHKIS CHOKTPATLNOTO auanisa? Kakoli cuckrp
e w ero ocnone? Tosexy?

4. Txe npusension cuexrpaLall anaia?

. KAKoro Tuma CleKTp NOTYWINN O CEAYIOWIIX HCTONHNKOR: ITANCHH CBESN, WIa-
MO KOCTDA, CHMPATI S1CKTPONIMTIH, ILIANCHH JICKTPHICCKOI AYTH, HEOROBOI
ANk, aMTH AueHoro crera?

®

1. TloRroToBLT HPEICHTANIO 0 IHMEHCHID CHCKTPATLIORD WNATHIA B METATIYD-
i, NALIHHOCTpOGHI, ATONIOH HILAYCTPII, KPHMIHATHCTHKS, ACTPOPHIMKC.

2. HapheyliTe crleKTpi1 HERYCIKANIL i IOTAOIICHIS AProWA, HCOWa, KpHITONa. TIpoana-
AMIHpYIiTe, B HEN WX OTTIHE APYT OT ADYFa. OTIHUAOICS i CHOKTPM HCHYCKANIHS
‘aproua, HeONA i KPUTTONA OT CICKTDOR B0I0POXA 1 TeTHA?

1. B 1800 roay auramiiciuit yemsit B. Tepures caenas nagmoerie, 170 5 mesi-
AUMOft MACTH CONHOUHOTO CEKTPA NOBKINACTCH TeMIePaTypa Teposerpa. loaaiee
comerexm (uankoy A. A. T1aroenoii-Apiagserofi G0 A0KAIANO CYIECTRORANIE
ungpaxpacnix soxn.
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Hugpaxpacnoe (HK) waaysemue HeBiz30 415 1ET0BESECKOTO A1, OATAKO CTO
HCmYyCKaAIOT BCe FAKNE 1 THCPAME BemeCTRa, Aae KoTAa omt ne cnetsres. TloaTomy
HIHOPAKPACHOE HATYHCHTE OTHOCAT K TEMAOBOMY HOTYIEHITID.

Hndpaxpacubn Kaawoaom IREKMPONGINUMMOE UIRYUERLE, WaCMOME
(dauna soanm) Komopozo nexum o duanasone om 3 - 10 Iy do 3,75 - 10" Ty
(800 1w~ 1 ;).

"Mnippaxpacioe HATyHemie ABIETC CCTECTRCN AN NPUPOILIN BIION HOTY NI
Karmawii wenonex exeaneno noAbepractes ero Aeficamo. Oo manyuaeTCs aTOMANI,
KoTopae ofagaio wabHTONON oneprueil, 1 nonaw. Kaxaoe Teno ¢ Texmeparypoit
Bume myns - oto neTosmm WnpaKpacnoro watysenns. Comnme ~ HABCCTL TpI-
‘poamuit metoumus: MK-nysteii. Orposmas wacts omeprin CoTmma mocTymact na namy
naanery muenno » suae HK-ryseii. Barapen oTonemins » Kpaprupe Taxe HemyCKaIoT
uniparpacroe marysene.

Jlnuna soxn » UK-manysenmmn sapment or remmeparypu narpenamus. Canas phico-
Kas TeMTepaTYpA Y KOpOTIIX BOMN ¢ GoABIOH MHTERCHBROCTSIO HaTyemsL [lnanazon
npaxpackmx Tywei mUpOK, K Hewy oTHOCATCS:

Kkopomrxue sonnw ~ mexnepamypa aeiuse 800 zpadycos no Lexvcun:

cpednue soanw ~ 30 600 epadycos no Lieaveur;

Gaunnme soanm - do 300 zpadycos no Lexvcun.

Mngparpacnsie aywm npauensor o mmormx chepax. Hanpmvep:

* B BoemmoM Aene: MPHGOPEI HOWHOXO BHACHIA, B paKeTAX, GOETOTONKAX;
* B TepMOTpAGME AN MAYNCHIS NEPETPETEIX MM MEPEOXTACHELIY MECTHOCTEH

s obmapymemnst nebecnix Tex;

« 5 Gury nemomoyioTes A nnparpackux oforpenatencit, dymenmonHpOBAMIC

KOTOPBIX HATPABIEO HA HATPED MPEANTOR HETCPEEPA 1 CTCH;

* B ANCTANIHONINOM YmpABTCmWI: BCe CYMECTBYIOWIC IYASTH ATS TEACDHIOPOD,
neseit, KomuIIONEpOs;
* B MeANIHIE NIPPAKPACHBINI AYHAMI MPOBOANT TESEHHE I NPOPIIAKTHIY Pad-

P ——

2. Yavrpaduoneronoe maayseme. O5 yISTPABHOTETORNX yWaX BHEpBLIC YIO-
sinazocs s XIIT sexe 5 TpyAe yuenoro pu Maxxauapas, Koropusii omcan atsio-
chepy mecTiooTn BxyTaxamm, cotepiameit (HOTETOR e Ty, HOBHAMMAE A1 T1AT

B xoze omrron 5 1801 roay rpymma yembix BHSICHILIA, 7O AefiCTRe CHOTA MMECT

HECKOTLKO OTACTLHEIX KOMIONCHTOR: OKHCIHTI:NOS, Temionoe (muppaipac-

i cner), ocbernrensioe (MAWME cper) m BoccTanonmTeRBHOC (yABTPadHORCT).
B 1842 roay yastpadmoneronoe (V) manyuemue Gu70 OPNIUATLRO OTKPHTO me-
memsmw (uancom Horanmow Buisrenswon Prrrepow. DTo manyuemme nxomuio
B COCTAD OTACALHLLX KOMIOHEITOB CBOTa i HFPATIO POTH BOCCTANOBHTEABHOTO JAENEHTA.
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VALTPABHOTETORLI KaTbaTIOm IAEKM PO NAZNUMNOE UIAY YeNLe, Nacmoma (DL~
Kbt aoantt) Komopozo escum a duanazone om 8+ 10% Ty 30 3+ 10 I'y (10~ 375 un).

VAMTPAGHOTCTOROR HATYHCHHE OTTINACTCS BHCOKOi XIMITECKON AKTHBNOCTDIO.
ToBMmERRYIO TYBCTNTETLHOCTS K YALTPADHOLCTOROMY HATYHEHIIO UNMCCT (BOTO-
amynbenst. Ecam ClpoeniposaTs cnexTp B 3aTeMHEHHOM NOMeINenun Ha dorobymary,
Hoeite nposACHIA 6yMAra MONEpHCET 33 (HOTCTORLIM KONNOM CICKTPA CHALCE, Tex
B obaacTi BuMOro cHexTPa.

Xors yaLTPAGHOTCTORKIE YU HEBNAUMSL HO ORI OKASMBAIOT DAMAMNE A coT-
watiey rmas 1 xoscy. TIoaTony HYAHO GEPEdACA OF YAMTPAGHOTETORORD HATYTCHIS.
Ho 5 Mazix 038X YIHTPAGHOTCTOROR HATYCHIE HOACIHO.

Caoiicmaanu yasmpaguoremosozo usryuenus AGARIOMER FUNUNECKIR k-
muanoemy, npoRuKaIOWaR cnocoGROCMY, NeaUIU MOCTD, YHUNMONENUE NUKPOOP-
2anuanos, Grazomaopnoe eauANue na opzanuax uenosexa (o ueGonsuuzx dosax)
u ompuyamensnoe aoadeicmaue na uenosexa (a Gorsuux dosaz).

Ecrecraenimie Herowmmicn yauTpaduOeTOROro manyuenis - CoTHNe, GRIAL,
TYMaHIOCTI I APYTHE KOCMICCKIE O6TCKTH OAUAKO Mk ATHHHOROTHOAR HACTE
yasTpaguonerosoro manyemns (1 > 290 i) AocTiract sewiofi nonepxioct. Bosce
KOPOTKOBOIHOBOE YALTPA(UONETOBOR MATYUEHHE NOTIOMAETCA 030HOM, KICIOPOAOM
1 ApyrIMI KoMTOReTAM aTNOCEP Ha BucoTe 30-200 Kt 0T HoREpXIOCTH Ben,
“ro urpaet Gorsimyio poxs B arMochepHsx mponeceax. VIbTPAdHOTETOR0R HATYIE-
Hie 3BE3A M APYFIX KOCMICCKIX TeT, KpOME MOTIONCHIA B eMuoii aTaocdepe,
& murepnate 91,2-20 M TPAKTINCCKI HOTHOCTSIO HOFIOIACTCS MEKIBLITIEIM BOKO-
Pozos. Manyuelie HCMOTB3YIOT B MpoIeCCe OT6ETUBANNS TRaNC, CHITEIE KOHKPET-
Hbix Bemeets, moayenuN BuTaMiiA D, IPONITOACTEC KON ARKHPOBAHON, @ TAKE
B pAGNNIEMX BpOMOROXCTReNMMX MARMTymAIAX. BA:HO YiECTS, WTO HOIYUemie
HiCoT VHHIATLHAE CROMCTAA, & MICHHO BOIMOKHOCTS BHADATS TIOMHICCHENIITO.

Mrorue Bemu, KOTOPLIe BUAATCS, HAIPHMED, POIOBLIMI B BHANMOM cBeTe, GyAyT
ayopeciuponaTs podossin, oAHAKo posonsii mopomox Xom (Xpacks, HaroToneRHAT
18 OCHOBE TPAB I HATYPATLHEIX KPACHTENEH), HATPIMED, (TYOPECIPYeT OpaIeRtiM/
sonoTucTsIM npi BOsACHCTDIN VD-cBeTa.

Hoysenme cuexTpo nenycranis, HorAomens 1 oTpwems 5 Yb-06racTa no-
SBOARET ONPEACTATE BACKTPONRYIO CTPYKTYPY ATOMOD, HOOB, MOTEKYA, & TaKie
‘raepasx Tex. VO-crexpi CoTNNa, 393 I AP. HecyT MEQOPMALIIO 0 GIHTCCKHX
HpoIeCEaX, MPOMCXOAMIX B FOPSIIT OBIACTSIY TIX KoCHIIECKI OFbexTon. Ha doro-
opdpeicre, BLIILBACHON AL TPADHOTCTORLIM HOTYCHIEN, OCHORANA (OMOIACKMPONHAS
cnexmpocionus. Y ALTPAGUOTETOROE MATYEIIE MOKCT HAPYIIATS XUMITCCKIE CRAL
B MOTEKYAX, B PEYILTATE 6T0 MOTYT HPOUCXOAITS PASTHHEC XIMITECKHC DAk
(oxucnemue, moceranonneme, pasosenie, KommMepnaas). TOMIHCCHENIILS HOX
ACHCTBIEM VALTPAGHOICTOROTO MATYNEIIS MCTOTBIYETCS HPH CODTAMIN AoMIIEC-
HCHTHLLX TAMI, CROTSIIUIXCS KPACOK, B TOMINECHCHTHOM AHATIIR It TIONIHOCHEHTHON
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Aedextockomu. VALTPAGHOICTOR0R HATYEHIE IPUMEHACTCS B KDHMINATHCTHKE A5
YOTAHOBTENI WICHTHYNOCTH KpACHTEACH, NOATHHNOCTH AOKyMexTos i T.1. B He-
KYCCTBOBEAERIN YALTPAGHOTETOR0E HATYHEHHE NOSBOET OGHAPYIKITS Ha KAPTHHAX
He BiMLe 1189y ceAs pectaspanii. CHOCOGHOCTS MHOTHX BemeCTs K HsGHpaTe:h-
HOMY HOIIOIEHNIO YABTPAGHOTETOROT0 HONYHENIL HETONLSYETCs! /U1st OHAPYKeHs
B aTMOCKEpE BPEANLIX MpHMeCEH, & TAIUKE B YALMPAPUOEMOGOL MUKPOCKONIUL.

Jonoanumensuwii xamepuax
Hepeao yuTpaduoeTosoe, MHGPAKPACHO. i PEHTICHOBCKOE HOTYHeHIS

HCHOLSYIOTCS /1St OGHAPYENIS JKHNBOUHCHELX NOTOTEN CTAPHIX MACTEPOB,
CKPMTBIX 107 Golee HONHMI KAPTINAMIL, HANNCANILNI Ha TOM e HoToTHE. DTOT
METOX HOBOTAET OTHICKHBATS VTEPANIME NOTOTHA, AAET BOIMONHOCTS HPOCICANTS
nponecc paGoTH XyAOWHHKA HaX KAPTHHOI, & TAIUKE CAVENT IS OOHAPYNCHHS
pasamIBIX HORAETOK. Tak, HAUIMEP, PENTFeHOBCKMi AHATIS HOMOF PasOGAauHTS
MomenmeeTs0 nanecTHOro datsendukaropa Xarca nan Meerepeia, KkoTopaiii micax
CBOM HOAPAANIS HABECTHBIM MACTEPAM Ha CTAPIX, He NPEACTABASIONIX HEHHOCTE
HOZOTHAX, UTO NPUAARATO ETO MOAIEKAN BOTIIE NOATHEROCTIL.

@_

10 ABARCTCR HETOUIIKOM HIPPAKPACHOTO Wyewi? TIPHBCAHTE HPINOPHL.

Tlotey TeILI0BYI0 1OMTONEITY CRETA HAQMBAIOT HIGPAKPACHOIL, @ BOCCTANORIITEL-

nyio — yrsTpaguonerosoii?

Te nenonsayior mubpaxpaciioe wsayweme?

Kakoss ocHOBILIC cBOHCTEA YIKTPAGHONOTORORO HATYHeIIA?

T'ze nenomsayior yavTpauonetosoe manyuere?

Hatceros 1t B crieKTpe dneKTpIECKoli IANTOUKH HAKAINBAMILA YISTPABHOACTORAR

uacrs?

@ Cexao nenpoapaito 11 Hudpakpacioro waysemia. Tlotey e coTmeMLLE 1YL,
npoliaa citBoat okomII0e creicno, peiot?

e e |

1. OGscuire npurpn GOTOrPAIIE 1A OCHOBE YALTPUPHOTETOBOTO WY OIIS.
2. Togrorosste npescuramsno ua Texy «HeHOTL30BAMMe MOMMHCCHOIIH 10K Aoit-

[ T,
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1. Hunse Bop » 1913 roay coomwu moctyaaramu mpea-
ROWHI MOTYKIACCHTECKYIO TeOPWIO aTOMA, B KOTOPOF 3a
ocnony Gumn pasTw saxon (rmmoresa) Hnamka o Amexper-
HocTH maNepsemoii wAN mOTAomacwOi omeprmm, a Taxe
nramerapmas mozenn atoma, uasmmyras Pesepdopxon.
C nomomuIo 9Tofi Teopii Ghita MpemoCX0ANO obBACHeENA NOTYCH-
St B IKCTIEPHNENTE ACKPETHOCTS IMEPTOTHIICCKIX CoCTOSMI
BOROPOROMOAOGHEX aToMOB. DprCTIIECKoOE amAREHHC TeOPIH
opa COCTONT B CeN0M NPEATOOAERIH © CYmeCTROBAIN CTa-
IHOmApILIX cOCTONMIIE M CKANKOOGPATMEIX IEPEXOROD MEHAY
dyn ae Bpokas mmwm. DTm moTomemMs mOIAMEe G pACTpOCTPAmENN u ma
(1892-1987) — dpan-  apyrue smcpocicrent.
nyackull Quank-reo-  Opmaxo » Teopun Gwam obmapymems u medoemamru.
PETIK, O M2 0CH0- Opip me cworAa OGBACHNTE NNTCHCHBHOCTS CICKTPATBEDIX
e har,. mumuit. CHpaBeATNDa TOTLKO A1t BOXOPOROMOROBHEIX aTOMOD
osoli mexama, nay-
Dent Hogenesiron U He PAGOTACT ATX ATOMOB, CHCAYIOLX 33 WM B TaGuune
e 1o (uamye  Menzeseena, T.e. oxasarack mempuroguoil » oSmacemI
20 1929 rog. CnexTpATLELX oKCHepUMeNTATLNAX AammX Goree crom-
mux atowos. Teopus Bopa mormieck: mpoTmmopewmsa: me
smasercs mn KraccmecKofi, i KBANTOBOf. B cHeTeMe ABYX ypapmenyii, TemamyI
B ce ocnone, 0AMO - YpABHCHIE BN DACKTPOMA - KAGCCHTECKoe (HAmpH-
Mep, HMIYILC 9MeKTPONA p = mur), APYTOC — YPABHeHie KBANTOBANHS OPOHT —
KBanToBOE (NAMPMMED, MOMAT IMEPTI HCKTPONA WA «n ~ KBamTOBOi» OPOHTE OG-
paTio nponopuORATLNA KBAXPATY AAMIOTO KBARTOBOrO wiCAa E ~ 1/ ).

Teopun Bopa smasnacs mezocTaTouno nocnexosatenbrof 1 obmed. Tloorony oma
B AaTBRCiimeN G5LTa dAMEHENA COBPENCHHOL KOQHMOG0I NEXAHUKD, OCROBAMTOF 1A
Gonee obmux 1 mempoTIOpEHBLIX MExOAMMX MoROHEmsX. Celftac HABCCTIO, TTO
nocrynatst Bopa amisioTes caeACTBIMM Gonee 0BMUX KBaNTOBHIX 3aK0NOD. ORIAKO
noctynamss Bopa, ax 1 rimoresa [Liamsa, CTamm CHIbHEATITN TOTRON K AaTsHeHIENY
e —

2. B pasmumie kpantonoii Teopi SmawWTMmuii DKIGA BUCC OAME M3 AaYPEATOD
Hobeencrcoii mpesm Jlys ae Bpofins. On YTBEPAQL, 4mo 1e MObKO pomOND, HO
u anexmponst u anobeie dpyeue uacmuls NamMEpuL KAPRAY © KOPRYCKYARPHULNL 06-
radarom maxace soanoswu cooicmeany.

C KAABM MHKPOOGLOKTON CBAIMBAIOTCR, € OFHON CTOPONH, KOPHYCKYAPMHE
xapaxTepmcrmcn wepea ero aneprimmo £ 1 wMmyse p, a ¢ APYTOfi ~ BonHOBNE ~ Heped
wacTory v u Anmmy ponmt A, KommecTnenmbe XapakTepHCTHI MEAAY OTHNI Ben-
“mmaym BMpaaIoTCR TaKEMI e (GopMYTANI, KK AT doTONOD:

E=hv,
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Caesocrs, rimoresss fe Bpoilis B TON, TO OTH COOTHOMIEHIS HOCTYAHPOBATHCE
He TOMLKO 1t (YOTOHOB, HO I AUIS APYTHX MHKPOSACTIIL.

JhioGoit wactuie, OBTAAAIONE HMIYIECOM, CONOCTABIRETCH BOMHOBOH HpOLECE
© amanoii Bomms:
"
B
3. Oxcnepunenmansioe nodmaepscdente zunomeast de Bpoiian nauiro caoe om-

a=

Ppascenue o onvumazx Jacuccona u Jacepmepa. B YKaGamitsix OnbTaX AOKRINO, WTO
yiox: anexTponOB, paccesuiL 1A NPOCTpARCTBE IO ANPAKIONNOF pemeTIe ~
KPHCTATIE MmAKEAS, 2T APPAKIHONYID KapTIRY. JluPPAKIHONLE MAKCHMYMH
cooraerernonam opaty-te Bytodha ~ Bporra (KOTopas ONpEACASeT YeoBie MaKeit-
saysa mudpparsn pewtrenoncxoro marysemst: Al ~ .~ 2d sin 0; nxe d - paceros-
HHE MR ATOMHBIM TLIOCKOCTNI KPHCTATTA, 0 - YTOA PACCEANILE HOTYCHHS: OT
amomurx nockocrei), a Gparroscas anmua ommst (i - 2d sin 0/n) oxasanacs
papmoit zeGpoiizescroit (1 ~ /p). BuoceacTin Gb110 AOKASANO, T BOMHOBME
CBOfCTBA IPHCYI He TOTLKO HOTOKY SICKTPONOB, HO I KAXAOMY DCKTPORY
» otaeabmocTu. [lubpamionnan kaprana ofuApYAEHA TAKKE ALA HEATPONOD
u nporonos.

Ha wacmuy seuseemaa nepenocumes canss mexdy noanoti nepeueis E vacmu:
wet u wacmomoin v aoan de Bpoiua:

E-hv,
T.e. D70 ymBCpEATLHOE CoOTHOMENIE, CUPABCATHBOE KAk A1 (OTONOB, TAK 1 AT
moGurx ApyrX smxponactinn, Ero cupaBeATHOCTS NOXTDEPAAACTC KA OTBITH-
Mif NN, TAK N PeIYLTATAMI TEOPOTHCCKIX HCCACAORAMIL, HOAYUCHILNIT
» KBANTORO MexamIKe, aTOMIOf H AACPHOH duoKe.

B nacrosiee pexs AOKa3AO0, 70 KOPIYCKY PO (KBANTORO)-BOHOBOS AVATIC-
TiECKOE MOBEACHHE NPOSBANIOT HE TOTHKO DNCMCHTAPHb MACTHIS I HYKIONS,
50 1 Goace KpymHBe obmexTH: — Monexytit. B 1999 roxy 6i1a sapericTpponaa
Aupaxis pynnepenon, a » 2019 FOAY - MOTEKY, COPTORIILX HOWTI 3 2000 aTo-
p—

Jonoanumensuwii xamepuax
‘DKerepMEHTE BCKOpe HOKASATIL, YTO MOHO TGO HaNEpHTS cBoiicTsa che-
Ta KaK wacTH, A0 €ro CROMCTAA KAK BOMHEL, HO OIHOBPEMEHHO ITO CEIATE

nenwast. Ha oconammn ororo Bop copuymnposan caoit npunyun dononnumens-
MOCMU: CBeT BEZET COGA KAK NOTOK HACTIIN, KOTAR NSMEPAIOT CTO DHEPIID (NATpINED,
nipu (oToseTpIeCKoM abdieKTe), 1 KAK BOHA B DKCHCPUMEHTAX HA AUPAKIIIO.
TIpHiIunn AOHOIMTELHOCTH, BITIONIONLE B Ce03 TAKIE NPUNYLR Heon pederentio-
emu Teifaentiep2a, xer B OCHOBY KONGHFATeHCKO! HITEPUPETAIILH KBAHTOBO! MEXAIUKIL.
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1. B tex 3aKT04RRTCA TIPEINYILECTRO 1 TRYANOCTS AToMI0f Teopitt Bopa?

2. B sen saxmouaeres exesoers runotess 4e Bpoitan? Kak ona Gopyupyerea? Kai
onpexexsercs aua soxust Ao Bpotias?

3. B KaKIEX OMMTAX GbA DKCTICPUMOHTANLHO J0KAIAHA THIOTesn A Bpoiins?

HcenoayiiTe BOTPOC O BOIMOSHOCTIE COVIANHS IPHGOPA, KOTOPLLH CNOT Gt MACHTHDH-
HHPOBATL KAk THAHOCTI, HENOBEI, TAK I CFO GONCIN 1O ATHIE BOTHKL I 1O APYTIN
napaueTPAN HeTyCKaeMOl it TOILIOBOI AYHCTON DHOpFI.

NPHMEP PENIEHHSA 3ATAUH

Baawa. Tpn kaxoi remneparype T Anmia soxmst fe Bpofis aToMapHoro nofo-
posa Gyzer pansoi 1. = 8 - 10° duu?

HMano: cH Pemenn
7810 gm 8:10"'n| Jlmmy sommu ae Bpojins atona nozopoza
m = 1,67+ 10 xr lonpeaemt mo dopyre:

= 1,38 10 [ae/K

x, )

77 o

Bgec m - macca aToMA BOZOPORA, U - CKOPOCT ATOMA, KOTOPYIO OH HPHOGpEN
npu Temepatype T. TIpH DTOM ero CPEAHSIS KHNCTINECKAS JHEPIHA PARHA:

KT, omcyna v @

ances k ~ nocrosumas Bomsvana.
Togcrasus (2) 5 (1): %
ol hT

T 8km (%)

Tipousseen susucren

T Ovowns 34Tm :[5)

1,67-10

Ormer: T =090 (K).
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Vposens B

8.16.1. Onpezexure amuny somsst ge Bpoitns f1st onexTpona na nepsoit Goposcxoii
opdute 5 atome sozopona. (Omeem: 0,33 m.)

8.16.2. Haiigure muummy sommst Ae Bpoiiis 715 971€KTpOIA, ABIKYIIETOCS €O CKOPO-
crbio: 20 x/c; 0,8 xou/c. (Omeem: 36,4 mu; 910,7 m.)

8.16.3. CkopoCTS Tak HASMERCMALX TETIOBMIX HEATDOHOB, CPEAHAS KHNETIECKAR
SHEPII KOTOPIIX GASKA K CPEANEl SHEPTHI ATOMOB a3 HPH KOMHATHOI
Temmeparype, pasua 2,5 i /c. Haiigure ity soms: fe Bpoiins s rakix
neiirponos. (Omesem: 145 mr.)

8.16.4. Bouuncaure gy sonmst e Bpoiiis s npotona ¢ KumeTieckoil oneprieii
100 5B. (Omaem: 2,86 m.)

8.16.5. DrexTpon mpomen yexopaomyIo pasnocTs noTenniazos 510 xB. Onpezeane
sy sonms e Bpofins, yunTasan pensTiiereiue spiperit. (Omeem: 1,4 ma.)

8.16.6. TlepRouataTLiO HEOABMKHAI ATOM BOZOPOAA HCMYCTIE (GOTON ¢ Ai-
noit o 121,5 mu. Kaxyio cxopocrs npuoGpex aton sozopoga? Vares,
10 Macea aroma Bogoposa pasma 1,00784 a. e. . (Omeem: 3,26 w/c.)

KPATKHE BBIBOJIBI TABBI 8

© Haayuenue - oTo mponece HORyCKAus H PACIPOCTPAHEHIS OHEPIH B BHAC
Boxu 1 wacTux.

© Tennosoe uanyenue ~ STEKTPOMATHNTHOR HATYUCHIE, HCTYCKACMOE Bommie-
CTBOM 1 BoSHHKAIOUee 3a CueT ero BHYTpeHeil JueprHIL.

 Miomunecyenyus - 570 HeTenoR0E CHENHIE BOIECTEA, NPOHCXOAAMIEE NOCTE
morIomeRI BemecTRON SHeprim.

© Humencuanocms uanynenun - noamsii moTox omepru, mpoxoammui aa
CAMNIIY BpEMeHI uePe3 CUMMIAYIO IIOIAAKY B NANPARICHIH & Heit 1 pac-
caranmit na equRIIY TenecHOrO yrAA.

+ Chexmpansias nromuocmy U3 eNUA ~ OTHOMIHIE HNTCHCHRHOCTI UATY-
“ewust, B3ATOI B GECKONEWIO MATOM CHEKTPATLHON HHTEPBATE, CONePARAIEN
AQHEYIO AAMAY BOAHL A (LIM UACTOTY V), K WINPMHE 9TOr0 HATEpRAna dA. (11
dv).

+ Chewmp ~ cOROKYNHOCTS OTATHEMIX TADMOMMNCCKIX (T.C. MONOXPOMATI-
secKiX) HaTyCHNL, MO KOTOPHC MOET GTS PAIIOWENA QNNAS CRONA
amexTpoMarmTHAR BotHa.
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Chexmpaneubil aHATLS - METOR OIPCACTEHI XIMIIECKORO COCTARA BEINECTRA.
10 ero cnexTpy.

A6con1omno wepubix HazkBAETCS Te0, CTI0COBHOE HONIOMIATS BCIO HAZAIOIYI0
1a nero ouepruio.

Vavmpaguonemoaas xkamacmpoga - rySoOE TPOTIROpEIE, BOIMKAOIICE.
MECIY IKCHEPHMENTATLIbINIE AQHIBINIL I TEOPUSMI KACCHYECKOM oM,
HOKAJBIIUMI HECOCTOATELHOCT: B OOBACHEHHN MPOMCXONAIIX ARACHILT
8 yauTpaduoneroroii obacti crexTpa.

Baxon Cmegana - Bonvymana: B, = oT*.

b
Saxon exewenun Buna: i =7

Knaur oneprin (opuyaa Inanxa): E = hv.

Dopmyna (ypasnenue) dinumeina no pomospdexmy: hy = A+

Ocnoansie ypaanenus, canswaanuue xopnycxyaapusie caoicmaea doro-

HOB H APYFHX DACMHTAPHBIX HACTHIL C WX 60ANOHML coolcmeany: ¢ = AV
hv_h

2
PRI

5, 6 u onpedeasem cepui CIEKTPA BOIOPOAA; N IPHAMMACT HEIOTHCTEHHLIE

ouasems (n = m + 1, m + 2, m + 3, ..).
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1. Cregenus o mpHPOZe BCEX BHAOD MOTYNEHHS MOTYT GHTS HOTYICHN myTex
maysemms moforo ua ero muAon. Ten me Memee Mo GYACH PACCMATPHBATS TOTLKO M3~
Tyemme MapeTHIX TeT, TAK KaK HCCTEAOBANNS B ITOf OBIACTH OKAILTHMCY OCOGENTO
ntoR0TROpENM AT FATREHMmETo padBHTIS I,

Tomsme Tennonoro monywemms Gmo yeranonmeno xmmron Kapron Bums-
rexsmon Ileexe (1742-1786); mepusie axcnepuuenti nponea Mapx Oroct Txe
(1752-1825). TTnep Tipeso (1751-1839) caenan ma mix creAyiomutii BMBOR: Kamaoe
Texo maTywaeT TemTo HEsRBHCMNO OT OKpYAAImEH €ro CpeAN; coobmemmoe Temy
KOIECTEO TeTLIA MPEACTABTACT COGOii PATHOCTS MESAY TETTOM, KOTOPOE OO TOAYHaCT
oT cpemst, u Tew, KoTopoe oo maryuacr. B Teemme nepnoii nomosmmm XIX croxerns
aMATH TOALIO eAMNMIE CTEKTP; TENTOB0C M CBETOBOE MATYIHIS TACTO MYTAMH.

B nomnManie MEXaIIIaNa TeNIOB0r0 HOTYHeHIET CymecTen bt picraz srec Tycran
Pobepr Knpxrod (1824-1887). On moxagax, wro » 3aMR=yTOM TyCTOM TpOCTpANCTE,
HeMpOMHTIACNOMN AT HITYHCHIS  HOVIEPAIBACHOM TP NOCTORMHOf TeNTICPATYPE,
yCTAHABABACTCS YHBCPCATBIOE HITYUEHIE UEPHOTO TENA, JABMCAMES TOABKO OT
rexmepaTyput, mo me ot mpupoAn cremox. HuTencummocTs maryems awoboro Tema
MOeT GTH OIPCRENENA, MCXOAN M3 MATYICHIIS SEPHOFO TEXA, CCHN MIBCCTHAL HO-
rromenmue n noxasaTens npesoMAen s Aammoro Texa (1859).

Tonopormuii momenT b maysemmm Tennonoro manyuemms nactyman » 1898 roay,
xoraa Jlowep u [lpuncreiix, a Taxe APYFHE HCCTEAOBATETH NOTYTWAN HA OWBL-
Te OKCHEPHMENTATHEYIO KPHDYIO JABHCHMOCTH MYNEHCHYCKATeIbmOf cmocoBmoCTIH
abcomomno wepmoro Texa (r,,) or acroTs mp (uxcmponammoii Tewmeparype. Dra
KPUDAST FMECT P3O BMPAELI MAKCHMYM, & B 00AQCTH GOALIINX WACTOT KPYTO
nazaeT, TOTAA KaX, COMMACHO KAACCHECKOH TCOPHI, ONA AOMKIA GHTA PEIKO paCTIH
POMOPHIONATLRO KBAPATY HACTOTEL DTO MPOTHEOPESIE ACTABIIO YICHHX HCKATS
pemenme noamuxmei mpobens.

B nacTosmee mpenst HaBeCTHO, STO BCe Tema B Tofi KT HHOH CTeneNH HATYSAIOT
onexrpomarmuTHbe Bonm. Tena, NATPETHE A0 AOCTATONHO BHCOKHX TeMTEPATYD,
PKO CHETATCA M HCHYCKAIOT DWANMHC WOTYSENNS, @ NP OGBISINLX TEMTEPATYPAX
smamores merowmmkaMm nesnAmMoro muppaxpacroro (K) marysenns. Hexons ua
PE3YLTATOD COBPEMCHMELX HCCTEAOBAMII, MO0 JATH KPATKOE ONPEACTCHIIE TOTO,
7o npexcTaBAsIET COBOfi TEMTOROE MATYEMHE N KAKODH ero CBOficTBA.

TenAoBLIM HATYICHTEN KAIHAEMER IACKMPONRAZHUMNOE UITYENLE, UCTYCRT-
emoe sewecmoon u coanuranuee 3a cuem ezo ouympennei Mmepeun.

K caoficrnan Tennonoro manysemus ormocsTes:

« cnaownoi cnexmp;

* nozowenue maxcuxyma cnexmpa saoucum om mexnepamypu;

 MeMRCPAMYPA 6LCOKGR - UITYLENUE KOPOMKUL IREKMPONGZHUMNNE 60AN

(udunwii caem, yavmpaguonem);
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+ mewnepamypa maras - npeunyuecmaenno dxunise snexmpoaznum e
sonw (ungpaxpacusie);

« Moxem Gums pasuoaecue, m.e. meno o edunuyy apemenu Gydem mozno-
Wamy cmonbKO ace IMEpTUL, CKOALKO U UINYNGMb: ecAU UIAYNGLM GonbuLe,
e moznowaem, ~ ocmwaaem, ecau nozaouaem Gonbuie, wen uzryuaem, -
nazpeaaemen.

2. PaccuoTpiny, KaKIMII BeTITHHANI XAPAKTEPHIYETCH TENI0R0C MATYCIHIE.
TIHTENCHBIOCTS TeMIOB0R0 1 Ty eHIN XAPAKTEpHIYETCH BeAHRON HOTOKA JHep-
T W, uanepseoii b eammax, Tax Kax oma UPCRCTABARCT CoBoit KoTIECTSO
smeprun ® cuuminy spexen, T.c. omuocrs. Momox onepeut, ucnycraexoi
eunuyeii nosepxIOCMU UINYNAIOUE0 MENE MO GceN NANPAGACHUAN GO GCeM
unmepaane daun oan (vacmom), naswaaemes duepreTIICCKof creTHMOCTSIO R

w
R=-% ®1

e S - maomans wsayHawmel TosepxHoCTI.

KoamecTRoN O XAPAKTEPHCTHIO TETIOROTO HOTYIEIIIS CAVICHT Cnekmpans.
an naommuocmy anepzemunecroii caemumocmu R_, (oryuarensoct) tena —
MOWHOCMY U3RYUONUA € COUNUY M NAOWAIU NOGEPYNOCMU Mmera @ uNmepaane
wacmom edunuunoi wupuns.

At CHEKTPATLIIYIO IOTHOGTS SHEPFETIECKOf CHTHMOCTH, MOYIO BHAHCANTY
uNmezpazuy0 epzemuNecKy10 caemuxocmy (HHTETPATLIYIO HATYNATETLOCTS)
(e¢ HA3WBAIOT IHepeemMUNCCKOU COeMUNOCMYIO Mea), NPOCYMNHPORAD TO Bee

R, =R ®.2
Crocobuoers Tex norTomaTs Nagadmee Ha WX HOTYNCHHS XAPAKTEPHIYTOR
enexmpanonoi noenowamennoi cnocoGocmbio A, ,, nOKasMBaIOWER, KaKas KO

B L e ———

Te1A MARAOUBIA KA HCE SACKTPOMATHITIHNH BOIHANI € SACTOTaNI OT V 70 V-+ dV,

nORAOmaCTeR TeNON. CRERMPAILHAS NOLIOWAMETHAR CROCOBHOCT ~ GeAUTNG

Gespassepnaz.

3. KomruecTnemiyio XapaxTepueTitiy Tel0B0r0 MATY G T1060T0 Tea YA0BHO
HOAYSITS B CPABCIINI © TaK HASHDACHLIN UePHDLA MEROMN 1 CTO PAGHOSECHDN U3~
ayuenuen.

Eean 5 SaMKHYTYIO HOA0CTS © SCPKATLO OTPAKAIOWMINI CTEHKAMI HOMECTHTS
HECKOTLKO Te, NATPETSIX O PASTITNOH TCMICPATYPH, TO, KAX HOKAIMEACT ONMT,
TaKas cuCTMA C TeueHHOM BPEMCNI IPHXOTHT B COCTOSNG TEMIOROTO aBOBCCHs,
npu KoTopON Bee Tena npHOGpeTaI0T oAMHAIKOBYO TeNmepaTypy. Tena oGMemBaIOTCs
omeprIeil ToALKo MYTeN MCYCKAMI 1 HOTIOWMEI AYuCTOf epr. B cocTonmt
[PABHOBECIS NPOMECCH: HOMYCKANHS: i HOTAOU{EHILS, SHEPTILH KA1 TEION B CPeAIes
KOMIICHCHDYIOT ADY APYTa, ¥ B IPOCTPANCTEC MCHKAY TXAMH TAOTHOCTD DHCPFAI 13-
Ry eI ROCTIIFACT OIPEACTCHRORD JHATCHILS, JADHCAIERD TONLKO OT YCTANOBBMEHCS
esmeparyput Ten. [lodoGuoe usayuenue, coeaacno owsodax Kupreopa, noaywuao

naseanue pasnosecnozo, uau wepnozo.
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PanuOBCCHAIN, TN MCPHLIN MATYNEHIEN HAINGAIOM UIAYNENLE, HATODAUECC
 MepMODUNGNUNECKON PAGHOGECUN ¢ MERAMNN, UNCIUWUNU OnpedereHIYI0 mEN-
nepamypy.

ECm epea Mazoe 0TREPCTIIE JATAANYTS BHYTPS NOAOCTH, B KOTOPOH YCTANOBHAOCH
TePMOTMHANITCCKOR PABHOBCCHE MEACAY MOTIOMHILNI TOTANI It HCHYCKACHBINI
MM e HOTYIEHIMIL, TO 113 e PATNT OuCPTAmI Te1 1 SadUKCHPYeT AL
oRmOpoIOe cnetee Aceii nozCTH B HeTOM.

AfcomoTio wepRL 1aIuGaEMCR Me0, CROCOGKOE MOZROWAMY acK NAdTIOUYID
na nezo anepeuto.

Tipu sazammoi Teepatype coeTnemmoE TENI0B0E HITYCHHE AGCOTOTIO HePHOTD
Teta, HAXOAINETOCS B COCTOAMII TEILIOBOTO PABHOBECIE ¢ HOTYICHIEN, AOTAHO HMETH
o7 e CHEKTPATLUHI COCTAB, 'TO I OKPYAAIONICE 9TO TEIO PABIORCCIOR HATYICHIIC.
B nporisiiow caysae papuonecie MEAAY ABCOTIOTHO HCPHbIN TENON 1 OKPY RO
ero manyueHIeN e MOR10 B YeTAROBNTLCH.

AbcomoTio wepiLx Tex B TPHPOAE He G-
Baer. Xopormeit Moze1bI0 Taxoro Teta sBARCTCS
Heforbmoe oTaepeTie B aaMKyToil moTOCTI
(puc. 8.5.1). Cver, manamomui wepes ornepemue
BHYTPL MOZOCTH, HOCTC MEOTOTHCTEHHIIX OT-
paemii Gyaer mpaxTecin HoTHOCTHIO KO-
rnomen cremxas, 1 CRApyRH oTBEpCTHC GYACT
Kagatses conepmentio wepmmie. Ho ecair mo-
Rocs narpeta 70 onpexencimofi Texepatypi T
W puyTpn yeTanosocs Tenonoe pasmosecue,
o coBeTnemmoe uanyLemHE NOTOCTI, BUXORL-

Puc. 8.5.1. Mogom, abcomomo M€ 1EPe3 OTBCpCTIE, BYACT HTYemmeN alco-

ipiionn remn m0THO Wepioro Tena.
Hsteno Taxms o6pason 5o ncex sienepi-
METaX 110 HCCACROBANINO TETIOBORO HOTYICMIL MOACTHPYETOS: A5COTOTIIO HepHO TEN0.

C yRemrieHIeN TeMIEPATYDE BHYTPH HONOCTII GYAST BOIPACTATS OHCPFIA BIXO-
ARIEFO M OTRCPCTIA HATYCHIS 1 NAMEHATCS OTO CICKTPATLHIL COCTAD.

4. P. Kupxrod, omupascs ma 570poii 3AKON TePMOMNAMIKN N AATHUDYS V-
OB PABHOBCCHOTO MATYGHIS B HADIMPORAMIO CHETEME Tel, YCTAHOBIL KOTITe-
CTBCIYIO CBOL MERY CRCKMPAISNOL NAOMHOCTIbI INEPLOMUNECKOL COCMUNOCTL
u cnexmpabnoil noztowameasnois cnocobnocmio Ten. Bra cass, WABeCTHAR Kai
aaxon Kupxzoga, dopxyupyeres cxeayiomins o6pason:

Omuouenue cnexmpanbnoil nxomuocmu anepzemureckol caemu wocmu K cnek-
mpansnoii noztouamensiuoi enocobnocmu ne aasucum om npupod mexa; oo
Rensemen dan acex men ynusepeansioi GynKyuel wacmomu (DAUNM. GOANE)
u mesnepamypu:

8.3)
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Vuunepeazunan bymuna Kupxroda r,, ccth crexmparsnan niomiocms uep-
2emuveckoii caemumocmu wepiozo mena.
Teiicrnurensio, us dopuyst (8.3) mmeen:

Ry = Al ®.4)
¢ yueron A, = 1 xas abeommoTio uepuoro Tena monywN
R -r v ®3)

(O]

1. Kaxoo smieme mugmmacres temiows moryuemses? Kakinus csofiersaus ouo
of10aae1? Tloseny yueituie 0GpaTILI 0c0G0R BNMANNE Ha TOILIOR0E MaIYHCHIIE?

2. Kakuaui Bo.1uaMH XADAKTOPUAYCTCs: TeILIonoe waryweniie? Kak ot GOpuyIHpY-
tonca?

3. Kakoe uaiyseiiie Na218al0r paniosecksiy, wn Hepiiise? Kakylo 1ieaiunyio so-
AL HAIMBUIOT AGCONOTHO WepMM TeTON? HMCIOTCH i NPHPOANC OGLOKTH,
VAOBICTHOPAIOIIE YCIOBISN AGCOTIOTHO HOPHOFO Tea?

4. Kax Gopseympyercs suon Kupxroda? Uexy pania cuekTparias wioroeTs ouep-
remiiecioll cReTIMOCTIE A6COTIOTIO HepHOKD 1A

1. Haxomemse yuusepcaioii ciexTpaTbuofi WIOTHOCT dHEpreTHueckoi cse
THMOCTIE UEPHOrO Tea B JARNCIMOCTIE OT YACTOTH M TEMICPATYPE ARIACTCS BAAHOI
aagaueit Teopun Tennonoro mayuenits. Hag pemeriies oToil 3aauit TPYAILTICE MuOTHE
yuteusie. B ix wicne s 1 aserpiicxue g 11, Credpan it JI. Bonsmsan. Ipi-
Mexan TepMoAmmaNICCKii MeTO (1884), 0NN POIIILLI ST GAZaNY THIL UACTIIHO,
yeTanoin sammemMOCTS SHEpreTIecKofi cReTNocTH R, 0T Temneparypi T. Peayastar
oToro pemems, myeuyesii 3axouom Credaua — Bosumana, GopMyiupyercs ce-
AVIOIiIM OBPAZON: INEP2EMUNECKAR CAEMUNOCTIY UePHOZ0 MENA NPONOPYUONATLRA
uemaepmoii cmenenu ez0 mepxodunamunecxoti mexnepamypu:

= oT, ®.6)

rae o - noctosuman Cregaua — BoTbnMana, ce SKCICPHMENTATLIOR JHANCHIE PARIO
5,67 - 10° Br/(s* - KY).

Baxon Credpana - Borbuana onpexenser sapucumocts R, O TeMIEPATYP, 0AHAKO
He AGeT OTRETA OTHOCHTEALHO CHCKTPATEHOTO COCTABA B JABUCHMOCTH OT UACTOTI
HOAYNENIS GepHOTO Tena. 3ABHCHMOCTL CHEKTPATLHON IIOTHOCTI JHEpreTHUeCKoit
CROTHAMOCTH MEDHOTO TeA OT UACTOTA I (HKCHPOBANIOI TEMNEPATYPE GLLTA HOTY-

“leHA JKCMEPIMENTATLHANIL HCCTCAOBARMHAMIL.
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Ma sxcmepmmen-
TATLHLY KpUBLLX SaBI-
ciocrn ymmn 1,
or anmms vomst i
(aacrorss v) npn pas-
wmx guicuposan-
nux Temmeparypax
(puc. 8.6.1.a) caeay-
er, uto pacmpeacne-
P —

uepioro Tena smaneTCH

flosedp Credpan (1835-1893) o pomepuur. Boe
(1844-1906) — awcrputicxuii  aperpuiicko-caovenckull Qu- oo PR

DHONK-TEOPETHK, OCHOBATENb auk u Maremaii. Hanecrem -
CraTHeTHaCCKOl MOXARMKN cngusi pabotawn a pas. DPHPRNCHNII Marcrm-
u wosexynnpuo-kumerne- il SRR e, My, koTopuii o sepe
cxolt eopun, PuGoTt BOML  yueruuockolt teopueli rason, NOBMIICHI TeMIe-
Teopus Tunok, repuoname. TWEOR THLIDIOTo snymemLs,  DATJDSE CHSTARICE X
e e A, @ TAKOKe PACOTAN O OUTHKC,  cTOpOMY Goce KOPOT-
onTikn, Marearukw, Mexa. AKYCTHKE, SICKTPOMATHOTHINY  xmx pomm. ILiomaxs,
ks, 70N yupyroCTH B TR, AP orpammennas xpusoit

aasmcnoctn 1, , ot 1
u oceio abemuce, mponopmmonatsmA omepreTmecrofi coermvoctn R, wepmoro rema
u, caepoBaTennno, mo axony Cre(ana - Bonbmmana weTnepTofi crememt TeMnepATY P

Mozmur Boauwan

kpuse uMeloT ABHO

a

Ty T—
exoft reopun

oxenepn
wpusas

. >

Puc. 8.6.1: ) KCIEPUNCHTATLULE KPUBHC 7, , JABHCHNOCTH HEDHOTO Te1a; 6) JKCTEPHNCH-

TANHAA KPHBAA GABHCHMOCTIL £, 1 KPHBAR, HOCTPOCHHAZ 10 KACCHIECKOT| TeOpIH

2. Hewemsuit puowrc B. Bis, omupasch ma 3aKONH TepNO- W DACKTPOAMHA-
MIH, VCTANORIT JABHCHNOCTS ATHNEL SOTHN ), COOTRCTCTRYIOMIH NAKCHMYNY
S R ———— - ———————
estememmn Bima, xoropuri taacut: dnuna eoaws 7., coomaememaymouan Naxcu-
MaxbmoMy anavenuno cnexTpaTLOi mrOTHOCTI SHepreTITTCCKo cheTmOCTIN I,






OEBPS/image/714.jpg





OEBPS/image/715.jpg
FNIABA 9. OUIUKA ATOMHOTO AAPA

LM POTPAMMbI B [/IABE:

06uACHAMG HO OCHOBE 30KOHA PadUOGKMUBHO20 PaCNAda NPUNUHI AMUMENEHOZ0
COXpaHeHu 3apaxeHus MecmHOCTIU AdepHbIMU OmX0daMu;

npumensme Gopuyny paduoakmusHozo pacnada npu peuwienuu 3aday;

SbIMUCTAME SHEpaUKo C6A3U aMOMHO20 AOPA U OBBACHAM. 3aBUCUMOCME ydens-
Hoil 3Hep2uu cen3u AOPa OM MACC08020 UUCAT;

UCNO/6306amMS 30KOHSI COXpAHEHUS MACCO8020 U 30pAB0BO20 uucen npu HanuCa-
U AdepHLIX peaKyuli;

~noHuMams npUpodY AdepHO20 CUHMESa u ecmecmeenH020 PadUOAKENO20 pacnada;
6ACHAMG XapaKmep G8UXeHUS SAPAXEHHbIX YaCTIUY & MAZHUMHOM noe;

o6uckams npupody, ceolicmea u Guonozuseckoe deiicmeue a-, B- u y-u3nyuenuli;

onuceisame yempoiicmeo  npukyun paGome: adepHsix peakmopos;

o6cywdame nepcnexmuesi passumus adepHoll sHepzemunu.

MUHUMYM dUaHuCCKUX TEPMUHOB B FAABE HA TPEX AZLIKAX

kazaxckuit pycckmit anraniickuii
o ecrectaennan ——
Tabueu pagnoakTeTiniK natural radioactivity
paauoakTusHoCTL
KacaHas! PAANOAKTUBTIAIK McKyccTBeNHan artificial radioactivity
paguoakTusHoCTL
wigeipay pacnag decay
sapo sapo nucleus
awansik apo MaTepuHcKoe Aapo. mother nucleus
Tybigs a4pO aouepHee agpo daughter nucleus
XapThinail bigsipay o 5
o nepuoa nonypacnaga half-life, decay period
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HeiiTpoK HeliTpon neutron
6aiinanbic sneprusce! 3Heprus canan binding energy
Menwikri Gaiinansic (enban sHepris
A P! specific bond energy
aHeprusce! canam
Hyknon HyKnow nucleon
maccanap akaysi Aedext Mace mass defect
aponsiK peakuus sipepHan peakuus nuclear reaction
Tia6exrik peakus [rEp— chain reaction
TepmosAponLIK TepmosaepHsie thermonuclear
peakymsnap peakyun reactions
caynenenyain wyTeingan nornowenHan Aosa absorbed
aosacs wanyuenus radiation dose

B smoil 2nase paccmampusaiomes credylowjue Gusuneckue mepuuHs, 06A3aMens-
Hble On YCAOCHUS CORIOCHO yueGHbIM UEnsM: «ecmecmeeHHan paduoaKmueHoCM b,
«UCKYCCMBeHHan  PadUOGKMUBHOCME», «pacnads, «AdPO», <MamepUHCKoe AOPO,
«doviepHee A0po», «nepuOd NoAYPACNGday, <HEUIMPOH», «IHep2Us Con3u», «<ydensHas
3Hepaus Cansu», <HYKOH», «DeeKm MaCCy, «ADEPHAR PEaKYUSY, «enHaR PeaKyus»,
«mepmoRdepHbie peaktjuu», «nozaouleHHas 903 usnyueHusy.

§9.1 EcTecTaeHHan PAAMOBKTHEHOCTS. 3aKOH PAAMORKTUBHOTO Pacnana

1. B 1896 r. dppannyaciuii ik A. Bexkepeh Ipi HAYOHILI TOMIHECeHIII
coneit ypana cayuailiio OGHAPYAILL CAMONPOUSEOALHOE HCTYCKANIE HMH HOTYHEHI
HewsnecTHOf PHPOALL. OH NOAYMA, 4TO 3TO MSAYNEHHe BOSHHKACT HOX ACiCTBiEN
coamesnoro caera ma conu ypasa. B oA K3 HACMYPHSIX Aeli exy He YAATOCH NpoBeCTH
SKCHEPHMENT, I OH HOTOHILT (POTOIIACTHHIY C NEAHLM KPECTON, HOCHIANHLM COsi-
st ypaua, » miad. Hoaice, TPOABUR NAACTHIKY, 0B OGHAPYIAIL, 7T GOTONAACTIIIA
POSIBILIACK C OUEPTANMEN KPECTA. DTO OUHAUATO, UTO COTH YPANA CAMONPONIROILIO
Ge3 OGAYHEHIS COTNEWHLIM CHETOM HCHYCKAIOT KAKO0-TO HSIyemie. DT0 OTKpHTHE
oGy Bexiepems i AQTLHEHIIeNY HCCIEIOBANI0 NPUPOAS DTOFO HBTYYeIHIs.
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Auryan Aupn Bexie-

Beiope o 06HAPYAILI, WT0 XANHOE HATYCHILE HE TOTLEKO
AefiCTByeT ua (OTONAACTHIKY, HO  HOHHSUPYET BOSAYX,
BONBACT MOMHECHeHIIO PSAG Bemects. OTKpHTIE
Bexicepen 1896 roxa, Tpon3omeAmIce BCKOPE H0CTE OT-
KpsTHA peuTrenoRCKIX ayuei 3 1895 roxy, HoCAYKILIO
HAMATOM WSYEHIS COCTABA i CTPOSHIS ATOMA.

2. TIpogoaixas uCCIEAOBAMILE ITOTO ABICHNS, CYIPY-
i Kiopu (Mapis 1 Ihep) oRapysiwiis, 4To Gexkepe-
Zemckoe HaTYueHIe CROCTREHHO He TOTLKO YPAmY, HO
HMIHOTHM APYTHM TSUKCIILIM DTIENHTAN, TAKHM Kais TOpuit
1 ascrimi, Ot HOKASA TAKK, STO YPANORAS CMOTAHA

pens (1853-1908) — (pan. 0OMaNKa (pYAa, 13 KOTOpOIE A0GMBAETCH NeTATTICCI M
Lyacicul Quak, aaypear Ho.  YPAR) HCHYCKACT MATYSEIIe, HNTEHCHBHOCTS KOTOPOTO BO
Gexcocioli mpewin Ko (ke  MIOTO Pa3 TPCDBIACT HITTEHCHDHOCTS HATYEHIS YpAI.
L O 13 TCPBOOTKPLIBATEICH D0 OGHANATO, 4T YPAHOCOAEPALIA PYAA COCTOIT TAIGKE
pooakmpiocti. OCHOBINE 33 ApyruX HeWABECTHBIX oAeMenTOR. TakMM 06pAON,

[yT———————

5 1898 roy M YAGIOCH BLLTNTE /BA HOBBIX DEMEHTA —

paaIILN COKTPOB HOLIOMmE-

s w pucraiax. B 1908 1o-  HOCHTES GEKKEPETEBCKOTO HATyHen:
Ay ou moxywx comwectio

© Tsepow n Mapueit Kiopu
Hoenencicyio mpento mo -
auice: B ok npuanALS 0ro

ononui 2'Po

u paduil *Ra. Daewent mozomni G magsan 3 wects,
poamna Mapun Criaooncroit-Kiopn ~ Toasmn. Tocze
oTRpMTIA pazun HAGMOARENOE ABACHHE G0 HAIBA-

MaouGXGR sactyr, supeo.  HO PAGUOGKMUSKOCMBIO, A CANO HATyueHe — Paduo-
BUXCA B OTKPLITHN COMOIDO-  GKTIUGHBLIN.
WaBOILNON pagnoakTBHoCTHs.  Pajuil MMeeT OTHOCHTEIBHYIO ATOMEYIO Maccy,

pasityio 226, mopaxKosssii nowep 88. Paguii svasercs
IEOUHO-SeNe LN METALION.

‘PajuoaKTHHOCTS HOAPAIIETIETCS HA ecTeCTREMNYIO (HaGIOAACTCS Y HYCTOii-
SMBLIX HIOTONOB, CYIECTSYIOIUIX B UPHPOAE) i HCKyCCTBemNYIO (HabmiogaeTcs y

Puc. 9.1.1. Cxena

yeranonxu an usysemi

PP paoAKTIBMLIX
wanysowmis

H30TONOB, HOAYNEHHLIX HOCPEACTBOM SACPHAIX peaxtui).
TIpHHINTHATEROO PASINS MOKAY OTHMI ABYMS THOAMI
PATHOAKTURHOCTI HeT, TAK KAk GAKONM PAZHOAKTHBNOTO
HpespaIenIs B 0GOX CAYHANX OTHHAKOBH.

3. Tocie OTKPAITIA PAAHOAKTHBHORO MATYMEHIS HAYA-
stoch muTenCHBHOE H3YHene ero IPRPORH. Pesephops yaie
5 1897 roxy mAme1, ¥To OTH WATYUEHNS COCTONT MG a3-
UNHAIX KOMIIOREHTOB, 06/1BAQIONYIX PASAHTHOH poHIa-
somedi criocoBuocTsio. B 1899~ 1003 rr. Gt mpoReAeHi:
sraceueckie omuTs (puc 9.1.1) T0 BEABRICHIIO TPHPOAL
Kaxz0ro KoMmONenTa paguoaxTHBHOTO Manyuemus. Ha
AHO YSKOTO KAMATA B KYCKe CBENIA NOMIATCH pagil.
Hanporus xamaxa pacromaraiacs goronmactmmxa. Ha
nyuox geficrmomato marmmTHOe moe. B omcyreraie
MATRUTHOTO Nons Ha (OTOMIACTHNKE GLUIO AMIIL TeMHOE
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nsTio. JlefieTBIE e MATHINTHOTO HOAS HPHAOAILIO K TOMY, WO HOABIAIOCh TPI Ty
Ka: OAWI 13 HILX He OTITONSLICS, A OCTATLKE AA OTINONSICH B NPOTHRONOTOKILE
cropomst.

10 ronopuio o mporHBoRoRCHHOCTH 1 2apaAos. TIpit HTOM ORI H3 DTIX KoM-
HONCHTOR OTICTONSICH MATHNTHAIM HOTEM CILTAIICE, oM MOTOKNTCTIL, I TV
NagBamie P-ustyuenue, a APYFoit, NPOTUROHOTOKMNLI KOMIONCHT, OTIIONNBMIIIICE
6otee C1aBo, HATHIBATC G-3AYUCHUEH] TPETHENY HOHTPATLHOMY KOMIONCHTY Aao
waopanie 7-usayuenue. TIoCICAYIONIE HCCEAORANINS HOIROTLAN BHACHITS TPHPOTY
u ocroBmse cnofteTaa ot HaTYCHIL.

Tat, HAHMEP, 6-HAYHIEHIE OTKIONACTCS OACKTPIIECKILM f MAFKHTHEIN HOTNIL,
ofnazacT BaicoKOi MONMIHPYIOMEi CHOCOGHOCTSIO 1t MAROfi MPONMKAIE CTOCOS.
HOCTDO (RATIPHNCP, NOFTOMACTCS C100M ATIONIMIIA TOMIHIO TPIMCPHO 0,05 0x).
B 1909 rozy . Peacpepopa it T. Poific YBeANTE LD NOKIIAT, UTO anbda-UIRYUeHUE
npedcmasanem cofoii nomor 2dep 2eaun; AP a-vACTHIS panex +2¢, a wacea conna-
aer ¢ Maccoit axpa naotona remns {He. Tlo OTIIONGHINID -HACTHIL B DTEKTPIIECKOM

a ]
L MATHITHON WOLEX Gii OUPEAETCH WX YACTLGLI SAPUL 7, SHASCHIS KOTOPOTO

HOATHCPANIO MPABITLOCTS NPEACTARTEHHIE 06 X HPIPORE.

Tlocze BMACKCHES NPPOAN G-TACTHIM CTATO MIBCCTHO, WTO [-usayuenue
AeaRemes nomoxox ompuyamensio sapaxcennsix wacmuy. Beta-uayuciie or-
KAONACTCS DTCKTPINECKIM f MATHHTHAIM NOTAMI; CTO HONMOMPYIOUASR CHOCOD-
HoCTI mAWNTENTLHO Memme (TPHNCPHO A ADA HODSAKA), 4 NPONMKAIOWAR CIO-
coBHOCTS Topa3f0 G7TBIE (NOTIOMACTCS CA0RM ATOMMAIA TOIUNOH HPUMEPIO
2 ), wew y a-uacrnn, Bema-uanyuenue npedemaaisem cofoil nomox Goicmpux
2exmpoH0a (570 BRTEKACT D ONPEACTENIS X YACALHOFD AAPX).

Toromene OToKa D1CKTPONOR ¢ ORMHAKOBHMII CKOPOCTAMH B OHOPONONM
ReIECTRC MORHINACTOR IKCTONEHINATLHOMY JAKONY YSHPANNS COTTACHO GOPNMYIE
N = N,e, e N, 1 N ~ THCI0 1CKTPONOR Ha BXOAC I BMXOT CHOR BOMECTSA To1-
ol x; 4~ xoabuuuent morzomenns. Bera-maTyueme CHALNO paccemBactes
B BeIECTHC, HOITOMY |1 GABUCHT e TOTLKO OT BEMCCTRA, HO 1 OT PAIMEPOR 1t GOPLL
ex, na xoropse f-manyenie nagact.

Taxma-uanyuenue e OTINOMACTCA DICKTPHCCKUS H MATHNTHIM HOAL-
M, 0BIAARCT OTHOCHTELHO CAGON HONNINDYIOIEI CHOCOBHOCTEIO I OUCHE
6oabmoit mpommKawmeit CHOCOBHOCTEI0 (HANPUMED, NPOXOANT Teped coi
comuna Toamuo 5 i), MPH MPOXOAACHIN UEPEd KPHCTALIN OBHApYKIDA-
er auppaxmmo. Faxxa-uanyvenue npedcmasazem coboii Kopomrkoaonno-
G0¢ aneKmpoMazNUMMOE UITYUERUE © UPEAVEUAINO MANOH ATMMOH BOTHE
7 10 31 1 BETCACTAME ITOFO ~ APKO BLIPAHCHILIMII KOPIYCKY ASPHLINI CROCTIANI,
.0, AWAKCTCS MOTOKOM ACTHI, — 1-KBANTOR ((OTONOR).

4. Bosmmkaet BOMpOC: uTo e NPONCXOTNT ¢ BONCCTROM TN PATHOAKTHEHONM
‘Mazysenn? MHOFOMHCICHIEE OTHTE CRICTETLCTRYIOT O TOM, UTO HNTEHCHEHOCTS
ATYWCNN PARHOAKTHBHLIX BOIICCTD He MEHACTCA, HPIENM A HEC He BIAIOT HI

HArpeB, HN NAMCHCHNC ARRICHIS, W XHAMMNCCKNC DAKIUIN, B KOTOPME BCTyHAI
Bermectsa. Bo-BTOPAIX, BMACHILIOCk, UTO NP PAAMOAKTHRNOM HOTYHCHIN BEACIACTC
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“1epHOTO Tena, OGPATHO MPONOPUHOKATLIA ETO TEPMOAHHAMIIE-
cxofi Temeparype:
b

L ®.7)

3¢ b - mocTomaR Bitna; ce OKCTCPMCHEATEOC STATCTE PABHO
2,89 10 - K. Saon cxewenus Buna noxaswioaem ceue
e noROeRUR NRCUNYNG Py T, 10 Nepe cospacmanuz
mesmepamyps  o63acms ropomiux d3un Goxr.

Ha rpadue (puc. 8.1, @) nosowemme warcmeya gy
Kupxroda (r, ,) cemaetca coraacio saxouy Buna ¢ nopsmenn-  Buasreass Bun
em Temnepatyp B ofaacts Goasmmx wactor. Caegosateasmo, (1864-1928) - me-
pH oM TETOPATYPH HATpeTIX Ten b bk crewTpe neo oW DA, sny.
CTmce TpeOGTATACT ATHROROTOR0E MAAIENIC (KATDINCD, menn v s
HepexoR 67070 KaTewAR B Kpacroe WP ocTABANI MeTATTa). 1911 rotn o0 oTHDIL
Tlromans, oxparssmacsas KpHBOf, CORARCO cormomeRII0 (8.7) T SAKONOR, YDA
967 mICHIe SHEPFETITCCKOI CAOTHAOETI ASCOTOTO TepHORD MO TEI0RN
Tena npu Aanmofi Temneparype. BuaRo, uTo oneprerieckas cpe. HAIVICHHEM.
THOOET OO BOSPACTACT © YRETICTIION FEMTCPATYPS, TFO
coonercrayer aaxony Credasa — Bomsmrana. Tloywemmie Brnow Teopermaeciie
PeaYTHTATHS MOHOETSID CORTACOPMIBATICY © PEAYTLTATAMI IKCTCPICHTOR.

3. Mrorne ymemsie 707Toe BpeNs PAGOTAT T TEOPETICCKIN NAXOHACHHEH
SHBEpEATLIOH CTICKTPATBOf T0THOCTI SHEPFEIIICCKOI CHTINOCTH TEPHOTO Tea.
Tlomumica TeopETIIECIOro PEIBORA JBCINOCTH 7, , MpINATCIT aETIiCKIN Yie-
s JI. Poneto i1 JI. Jluscy, KOTOPLe IPHMERILTI K TEILIOBOMY H3TYIEHIIO METOAL
CTaTHCTIMECKO (HAMKIL; BOCTIOTLGOBABIINCE KAACCHIECKNM 3AKOHOM PABHOMEPHOFO
PACTEACEHIS SMEPIIN o CTEEITA CROBOR, O TOTYILTH PHPATEIIE 217 CAET-
TPATOSOf ITOTHOCTH DRCPRTITCCKOI CHETIOCTIL TePOT0 TeTa, HAIBATHO GOPNY O
Poen — Jmmca:

(8:8)

Tloxcranus (8.8) v (8.5), noxywm

(8.9)

MexO/s 15 TepMOAUEAMIHECKHX HOTX0R0B BHI TAIKe NOMYNILI AUIS CHeKTPATLHON
IIOTHOCTH MBI YEPHOTO Tea JOPMYAY CIEAVIOWIETo Biza:

¢ (8.10)

xoropas naswactes saxomow Buma.
91ur hoparymma, ax BuANO w3 puc. 86.1, 6, CONTACYIOTES € OKCHEPHMENTATHEINI
Aammbser A TP MamuX wACTOTAX (SOTIIY ATHEAX BOAN) H PEIKO PACKOANTCS
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s Goabuminx wacToT (wansex Axun sox, puc. 8.0.1,0). C ypeiuenten: acToTs onep-
TeTIYCCKAS CRTIMOCTE CTPOMHTCS & GOCKONESHOCTI, TOFAR KAl OKCHEPHMOHTATLHEE
AQHILE NOKAIMBAIOT NPOTHROMOOKHYIO JARUCHMOCTE. DT0 NPOTUROPNHE MEHAY
9KCTEPUMEHTATLRAIMA AGHHLINI i KIACCHTCCKIMI IPCACTARICHISMI TOYHILIO HA-
ananie yavmpaguonemoaoi xamacmpodut.

Vatpadmoneronoit karacTpodoii naaniaaemes 2ayGoxoe npomuaopeute rexdy
OMBUMIbLAL (SHCREpUMENMARLHbLNIL) DANNBLNIL U 1EGEPHbL ML KAACCUNECKUNY NPed-
emasnenuANy, CO2AACHO KOMOPHLM IHep2emUTECKas caemunocmy 1106020 mena no
epe yaenunenun wacmoms donxna pacmu cronw yz0dno doazo.

‘Haananie 9707 eNOMEH TOAYHIL OTTOFO, UTO 10 Mepe IPHAAILKENHS ATUH BOTH
K YALTPAHOTCTOROMY KPAIO WIKATH DIEKTPOMATHNTHEX B0 dopyaa Poress —
lunca cranosures abeypatoii.

Pacxonenne dopuys Pores ~ [lcurca (8.8) u popuyas (saxora) Buma (8.10)
© OUMTOM YKAIMBEATO HA CYICCTROBANUE KAKOFi-TO APYTOIl GAKONOMEPHOCTI, HeCO-
BMECTIMNOI ¢ NPEACTARACHIAMN KACCHYCCKOM (puasich. JLs THKBHAGIII Y TPAGI-
oseronoit xaractpods M. Iaank » 1900 roxy BHABMEYII HOBYIO THIOTEAY, € KOTOPOIK
HaATOCH GypHOE PASBHTHE COBPEMENIOIi K6QHMOBOI MEOPUU HUKPONUPA.

O T ———

1. exy pasia JuepreTIECKas CROTIMOCTS SOPHOXD Texa 10 daxony Credara ~ Bomuii-
Mana? B Hex 30i1I0490TCs PHIMMCCKHH CACI ITOr0 JaKOHA?
AKOBO KCTICHMONTAILHO® PACHPOACICHNC JHEPTILI B CICKTPO YePHOTO Te1a?
. B oA 20KII0NAIOTES 0COBEIHOCTH DKCHEPHMCHTATLHUON KPHBOIL JADHCHNOCTH CTCk-
TPATLHOI IIOTHOCTIS HALYHEHILS OF 00 LTI BOTHM (H1CTOTLS)?
4. Kax opuyaupyeren saxon Buua? B wes axtiodaercs pamieckill ouuiea gakona
Busia?
5. KaKosa SaBHCHMOCTS CHKTPATMHON IIOTHOCTH MAIYSCHIS O Gophyie Pores —
Junea? Toseny sosmmicia ysrpaguonerosas Katacrpoda? Kaxos puoiseoxil
cmuien yakTpaguoneTonolt Karactpodu? Kak oua Gopwynupyerea?

O e

Ipoanannaupyiire, noseny aaxon BUi NALBAIOT JAKONOM CMEINEMIIA, I NPHBEANTE
HIPHMEPLE TOr0, Kakis O5PAIONM B MPHPOAC PORISETCS CMOLICHHE HOTOKCHHS MAKCH-
MYMA QYHKIUSL 7, , 110 MePe BOIPACTANIA TeMIICPATYPEL B OBIACTS KOPOTKIEK ATHI ROTIL.

IPHMEPHI PENIEHAA 3AJAY

Banawa 1. Honysenie COTHIa 10 CBOEMY CHEKTPATLIOMY COCTABY GHIIKO Kt H3-
IYHeRIIO B6COTIOTHO UEPHOTO TeNa, U1 KOTOPOFO MAKCIMYM HCTYCKATETLROf CTI0CO6-
nooTn npuxozuTes Ha Ay Bomis: 0,48 s, Haitwure Macey, repsiemyio Comnient
execexynano sa cuer 9r0ro mexyuenis. Ouemite spexs, sa KoTopoe Macca Comuma
yuemsummes na 1% .
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cm  Pemenme:

0,48 10 | Haitzex nacey, repaenyio Commmen sa 1 c.
[Osepris manyuenus Conuna, coraacio dopuyie
[Ditumreiina, panna W = Ame?, rae Am ~ macea
|Comma, Tepstesas sa cuer usnyuemns. Duepreris-

Hawuo:
7= 0,48 aew
t=1c

AM = 0,01 M,

w
|ucexas cnerimmocrs, Conuna pasna R, = —=, orcyza
ma p = g OTYA

W= RS,
w_RiS

Toraa Am = — = ——. Coracno saxosty Creana - Boruuana, R = oT". Tlogromy
oT'ts

Am = Tax xax nromazs

b ob'ts

- Coraeno saxony cuemerun Busa, T =3, m =S

nonepxioct Contta pasna S = 47R?, tae R = 6,95 - 10° 1, 10 Bupaenne npuAer

sy S s

Onemnst npests, aa eotopoe wacea Comma (M, = 1,98 - 10 kr) ynensimacres na 1% .
Jlas otoro eayas dopmyaa caerimocts Comina nueer mux: R,  W/1,S — AMe/1,S.

_Ame Lo ame _AME _AME_0,01Mt

Anasorwumo ¢ = o= RS =5, omyma f,= o= =
=1,2- 10" (aer).

Orseram=5-10° ()1, = 1,2 10" (ren).

Bazaua 2. Maxciyy B CEKTpe HOTYWENHS A6COTIOTHO HEPHOTD TeTA CMECTILICH
© A Bomist 0,4 st 70 0,6 Michr, Ha CKOTHIO HIMCHNTCS MOIHOCTS TerI0R0T0
wanyuenus ¢ 1 ew momepxiocTi nayIATE1A?

CH |Pemenue:

103 | Totox sneprun ® (sommocts Temtosoro uanysenis)
ompeseanerca i npoussezenue ouepreTiriecKoi
CHOTINOCTH Tena Ha LIONIATS HSNEPAENOH THOBEpXHOC-
1, 70 ccm @ = RS, e S - m10mas nonepsiocr,
R, - HepreTinecKas cROTHMOCTS (HATYHATENLHOCTS).

Maayuarensocrs Texa onpeeaseres cortacko saxony Credana — Borsmaran

R -oT'.
Hexoas na sroro, ompene: momuocTs uamyems npi Temmeparypax T, it T,:
@, = SoT!, @, = SoT:.
Maverente omuocTa noxywint 13 Bipaenis:
20— @ -, - So(T-T).

JLA% ONpEACTCHIS MIMEHEHIS MOIHOCTH HANYUCHI HCOSXORINO ONPOACTHTE

amaltemus T, 1t T,, KOTOpHIe MOHO AT, HCTOB3YS a0 ciemens Bna:

[N
b=289-10" K. z
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Tozcrasun mupaenus T, T,, ONPEACTHM HIMHEHHE MOUIHOCTH TOILIOROTO
monysens:

1 1
@i G0y

~1,24-10° (Ba).
Ormer: AD = 1,24 10 (Br).

TTpn pememns sagas aammoro naparpaga yiTes, w0 mocronuas Credana —
Boasiana o= 5,67 10 B/ (u - K); nocrommas Buna b = 2,89 - 10 - K;
pauye Comnna B, ~ 7+ 10° 0.

Vpoasens A

8.6.1. Hecnegosaune cextpa manyuenus CoTINa MOKAIBAET, SFO NAKCHNYS CTEL-
TPALHOf MIOTHOETH DiEPTETICCHOf CROTHMOCTH COOTRETCTRYCT ATHHE BOAHE
500 . Tpusimiasn Comine 3a A6COTIOTHO MEPHOE TeT0, ONPEACIIT
1) snepremmeeiyio caerimmocts Comuma
2) novox oneprum, nanyacsofi Comument.

(Omaem: 1) 63 MBr/sr'; 2) 3,89 - 10 Br.)

8.6.2. Kax 1 50 CKOTLIO pA3 HOMEHITCA TOTOI HATYHCHHS A6COTIOTHO TEPHOFO Toa,
COMI MAKCHMYN DHEPIIN HOTYWEHER NCPEMECTITCR © KPACHOR TpAMMIL DI
ustoro cnesrpa (1, ~ 780 ) na duoneroyio (1., ~ 390 m)? (Omaem:
Vaemwunzes 5 16 pas.)

Vpoens B

8.6.3. TIpu yRCTmieNI TeMTepATYpE A6COTIOTIO MEPHOTO TTA B ABA Pagsa ATHIA
BOMMM, HA KOTOPYIO NPHXOAWTCS MAKCHNYM HCMYCKATOTbHO CHOCOGHOCTH
rena, caectinacy ma 400 m. HajifiTe Ha%aTbiyio i KONCTIIo TEMICPATYPH
rena. (Omaem: 3612,5 K; 7225 K.)

8.6.4. HaflauTe MoMWOCTS 7K TPIECIKO AQMIONII, €O TENTICPATYpA HATH pabia
2650 K, nnomaas nosepxuocri aawmowsi — 47 war, a ornomentie oncpreTi-
eCKOt CHOTINOCTII HITII ANTOYKIL K SHEPTETIICCK0it CROTHMOCTH A6COTOTIIO
wepioro Tena npi Toit e TexmepaType pasuo 0,31. (Omaem: 40,74 Br.)

8.6.5. Tlorox ameprimir, na1yaeN i 13 CHOTPOBOTO OKOMIIKA IAGILTLION Testt, pasei
34 Br. Onpege:uTe TeNnepaTYpY HOti, CCT ILIOIARS OTRCPCTIIS COCTARIACT
6 e, (Omoem: 1000 K.)

8.6.6. Tlpunusas xo>(GUINGHT TONIOROro MATYNCHNS VRIS NP TeMIEPATYDE
600 K papmun 0,8, onpeaeate: 1) DHEpeTMCCKYIO CROTHMOCTS YIAR:
2) oitepriIIo, HATYHACMYID C NOBEPXHOCTH YA € LIOMaAbO 5 ex’ aa 10 .
(Omaem: 1) 5,9 xBr 3% 2) 1,76 x]lx.)

8.6.7. Ha xaxyio iy BoTHs IPHXORTCA MOKCHMYM CHCKTPATHEON IAOTHOCTH
orepreTicexoi cheTocTn (1, ), A6COTOTHO HEPHOFD Tenn TPH TENTCPATYPE
0°C? (Omeem: 1,06 - 10°*x.)

8.6.8. Teameparypa sepxunx caoen Connnia paniia 5,3 K. Crurras Comite abcomonsio
HEpHLN TET0NM, OTPEACTITE ATHIY DO KOTOPOFi COOTBOTCTBYET MAKCHNATS-
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Has crexTpATLEAS mAOTHOCTS omepreTwecKoil caermocta (r,,),.. Conmma.
(Omsem: 545 we.)
Vpoaens €
. Cuwras, wro amwochepa noromacr 10% aysucrofi onepru, moryiacoi
Comnmens, maiigurre momuoers nazysems: N, morysaenyso ox Conia ropHIowTas-
s ysacricont Besenn maomaxio 0,5 ra. Beicora Conmma wa ropugowost o — 30°.
Hanysenme Conmma cxrams Samasine K saryiemtio abcomoo sepioro Tena. V.
e, wro Texmeparypa nosepxiocT Comina T ~ 5762 K. (Omaem: 3,33 - 10° Br.)
8.6.10. Hajizurre conmewntyo mocTosummyso , T.e. KOTIHECTSO AyiCrof onepru, no-
caanaenofi Connuest b eXUMILY BPENCI Hepe3 AMMIIYIO TAOWAAKY, nEpeH-
AUy ARPHYIO K COTMONNLIN AYIAM 1 HAXOSIVIOCS HA TAKOM JKe PACCTORNIIT
o1 nero, a1 Besns (1,5 - 10° ). (Omoem: 1,36 KkB1 /)

1. Hauazo XX Bexa cA98aior ¢ penotionueii B (uike, CTAPTORLIM AKKOPAON
Kotopofi crara rimoreas ILnauka o KeauTax onepri. Kax HaBecTHO, rinoreae noer-
A4 npeamecTsyer Hekas npoGaexa. DToii OrpoMIOi NPOGIEMOli OKAIATACH HOTTKA
06ACHeNNS PACHPEACTCHIS JHEPIILH B CIEKTPAX TEMLIOROTO HATYHCHIS, CRAGMHHOO
© yaTpaguoneroroit xatactpooii. Masie aaxonk orexTposarsernava Maxcaenta,
PACKPABIe DACKTPOMATHITHYIO BOAHORYIO TPHPOAY CHOTA If TOWHO ONPEAGTHBLING

CKOPOCTS €ro PACHPOCTPAHGHIIL, OKAIATICH HOCOCTORTELHLINI OBBACKHTS, MOUCMY
OKCEPHMCHTATLRAR KPUBAS GYHKIIN 7, , B 0BIACTI KOPOTKIIX ATHI CRETORMIX BOTH
pesio mger x wummnyny (puc. 8.6.1). Hevepumsanomuii oser ua 9tor sompoc xan
M. Inanx.

14 zexa6pst 1900 r. Maxe Ilaank » Roxaage ua saceaamun Bepauncioro g
“tecKOro OGUIECTBA BBMHY PEBOIONHORIYIO THIOTESY. DTa FHIOTESa, HAIBANIAN
nose runoresoii TLiasa, (GOPMYTHPYETCH CEAVIONN 0GPASON: UITYUeNLLe coema
Getjecmaon npoucxodum we nempepwano, KaK ImO ymaepwdaem KAacCULCCKAR
Qusuxa, a nopyus .

Canyio HAHMEHLIIYIO NOPUHIO DHEPTMH DCKTPOMATHITHOM BOANL, B TOM wHCITE
u caera, M. TL1auk HASBAT K6QHMOM i TOKASAT, STO TAKAR HOPIIS SHEPTMI Ompe-
Aeasercs dopuyaof:

E = hv, ®.11)
rae h ~ nocrosmuas Tlnamsa, pasuas 6,626 - 10 [ - ¢, xoropas smaseres omuoit
15 ympamenTanLuLX noCTORMANX Beenento
2. Tocae suapmwenits [LIaNKOM THIOTESS 0 KBAITAX DHEPIIN €My YAAI0CH
naiiTi BuA pymKLHn 7,

a2 5.12)

T -1






