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APEAHCIIOBRKHE

Llenb Hacrosumero yueOHO MeTOAHYECKOTO Noco-
Oy — OKAZATL MOMOUE CTYOeHTAM-330MHHEEM HHMe-
HEPHO-TEXHHYECKMX cnelHanbHocTedl Bucwiny yaeOHelX
SEEEICHHA B H3VHeHHH Kypoa OHInmm,

Ocroprof yueOHLA MarepHal NporpaMMie Kypca
B NocobDHH pacnpefcied Ha WecTh pasmence. B Kaw-
AOM H3 HHX AaHLl OCHOBHHE GODMYyJH, NpHMepn pe-
ieHER 34044, 3aaa4H LA CAMOCTORTENABHOIO DeLUCHHRA
{.: mmaux) H KOMTpofbWHe sapaunn. Kpome Torn,
B nocofiE Nankl ofLHE MeTOOHYECKHEe YKAa3aHedA, cpe-
neHHR 0 DpROAHMEHHBIX BBIYWCAEHHAX H HEKOTOPLIE
crpdBounsle rabanuil,

B nocobun yuteMn ocofeqHOCTH yueOHBX MJIanoB
PA3HEIX CNEUHANEMDCTEH — PA3THUKE B YHCIE KOH-
TPOAbHLY paboT ¥ Bo BPEMEHH, OTBOAHMOM A48 H3Y-
yeHHA Hypes duspgn. [laa sroro poawud poe el
a:apmmn mnmmhmx pnﬁarr* aaa;awmm mynenw

paa —a,n,.uﬂ mfzmemn* Eﬁmmﬂnﬂmmﬂx KOH-
TpoNbHEe paboTe. Tabawus BapuadTon mmpmmm
paboT CTYNEHTAM CNeNHANBHOCTEN, MO KOTOPHM Npeny-
CMOTPEHO BHMOAHEHHE TOJbKO NBYX HOHTPOJBLHEIX pa-
007, pacchnalorcy Katpenpame Quispen yueOablx 3a-
BEACHHA,




PABOYAS TIPOIPAMMA KYPCA ®H3IHKH
AJIA HHXEHEPHO-TEXHHYECKHX
CHEUHANDBHOCTEH 3AOYHBIX OTAEJIEHHHA
H BY30B*

Beenewve

Mpenmer dumavky, Metoms dusMyeckoro HocielOBAHHA: ONEIT, THOO-
TeSd, IKCNEpHMenT, Teopun. Poabs QM3HKE B PAsBHTHH TeXHHKH B BJIHAHHE
TEXHHKH Ha paseutie Puankd. CRA3s QHIAKH ¢ MAPKCHCTCKO-JICHHHCKOR

irnocodmell 1 NPYTHME HayHaMH.

@nauwi‘:ﬁﬂﬁ OCHOBB KJACCHYECKON MeXaHMKH

,, pun,. ﬂpe;rmawmaa o amﬁcmax npmwpaﬁma H npeueau, nexauye
B OCHOBRE KiaccHuyecKoll ([HBLIOTOHORCKON) MeXaHUKH. IheMeHTh KHHEeMa-
THEH wartepraneioll Tousn. CropocTe M yOROpDEHHE TOYMKE KAk Opoms
HHE pajHyca-sekTop2 no spedess. Hopmamswnoe H TawreRlHabHOS YOED-
pehnsn. Pagnyce kpupusss tpaektopus. [loctynavensHoe nBHkeHHe Teep-
AOro Teja.

o HusamAaka sarepiansbHOd TOYKH H NOCTYNATENBHONO ABHMWCHHA Taep-
noro vena. 3aKoH MHEPUHH W HHEDHHANLHEIEC CHCTEMB OTCHETH, 3aronsl
OHHAMHEKH METePHEJLHOH TOUKH H CHCTEMB MATEPHANbBHHEY Touek. Buewmue
H BHYTpeHHHe cinn. LlenTp mace (peHTp HHePUHH)} MeXAHHYECHOH CHCTEMEL
H 3HKOH €ro IBHMEeHHA JaKoH COXpaHeHHA HMIYALCA.

JHePreEf KaK yuuBepcanbiad mepa pasiuuisx QopM ApHMmeHHA o
BIAHMONEHCTERRA. Patora nepemennol cunnl, KpHeTRuerKan 3SHepras Mexa-
HHUECKOH CHUCTeMBl B ee CBR3BL C© paloTofi BHCMHAX H BHYTPEHHHX CHA,
NPHNIOHEHBRIXY K CHOTEME

INoae kaw dopua MATEpHH., OCYLIECTBIRIOILAS CHIOBOS B3aWMONAEHCT-
BHE MeMIy uYacTHoame seulectea, [loTenpuanbHa® SHeprHs MarTepHaih-
Holl TOYKH Bo BHOIIHEM CHNOBOM MOJE H €€ CBAShH € CHAOH, NeicTEYOMeH
Ha MarepHaienyr Touxy. [lonsrae o rpajinente cRanfprol QYRKUHE KOOp-
ppnat, [lose nenrpanenux cun. Torenumansian seepris cHcTemsl. Janon
mxpammm mexauaum:mﬁ Hepray, ,ﬂﬁtmnau}m mpmn, Sam m;uxpaa

wgma H oee wmenng» Up@uﬁnmm 3AKOHOB mxpamnm K CTONKHOBE-
HHI) YIIPYTHE H HEYNpyrax e

* PabGouasn nporpaMma cocrasnesa Ha octobe «llporpamsu kypea ¢p-
SHKH 035 HHMEHEDHO-TEeXHHYECKH X CNeuH SBHOCTEH BHCIURY yYeOHHX 3anee-
hufiy  (uHgeke YMY-9/1). Visepmpena VueDHo-MeTOmHYeCKHM yipapne-
© HHeM no BHCcwemy olpssopawiio Museysa CCCP 26 mous 1981 r,
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Snemerntil KHHEMATHKH BPALATENLHOTD NBHIKEHHA. YTNOBAA CKOPOCTH
1 YRIOBOE YCKODEHHE, HX CBASL ¢ JAHERHHMH CKOPOCTAMH H YCHOpEHHAME
Touex Bpallamulerocd Teas, MoMeHT cHAL B MOMEHT HMNYAbca MeXaHH-
yeckoll cHcTemMb. MomenT cHAL OTHOCHTENLHO ocH. MoMeHT HMMyabCa Tena
OTHOCHTEILHO HENONBHIKHOA DCH BpaweHsd. Moment HEEpUHH Tel2 oTHO-
CHTEAbHO ocH., YpabBHeHwe AMHAMHKH BP2LI2TENbHOIND ABHIKEHHA TBEPAOTO

FocA TeNd. 32KOH COXpPAHEeHHA MOMEHTA HMNYILCH H €70 CBAsb C HIOTPOMN-
HOCTLI0 NPOCTPAHCTBE. _
Henueprpaneiue cHcrembl orcderd. CHAW HHEPUHE.

D nemenTel CNEUMANLHOW (YACTHOH) TEOPHH OTHOCHTENBHOCTH

INpeoGpazopanna Famunen. Mexasnueckili NPHELHN OTHOCHTENBBOCTH,
lMocrynate cneumanbkofi Teopus omockTeasocTs. [lpecGpasopanun Jio-
petina. [MonsTie opmsospemennocTd, OTHOCHTENLHOCTL ATHH H NPOMEXKYT-
wos Bpesens. Hurepean memny coOWTHAMH H €r0 HHBAPHERTHOCTL MD
OTHOINEHHI K BHOODY HHEPUHAMBHOH CHCTEMB OTCNETA KaH NPORBACHHE
B3EHMOCEASH TIPOCTPABCrBa # BpeMeds. PennTiBHCTCKHE SaHOoH CIOMeHHR
ckopocre. Peastuescerckiil uMnynbc. OcHopHOR 3aKOH  PENSTHEHCTCKON
AHHEMEEH MarTepHanedoll ToukH. PeiSTHEBHCTCKOE BHIPEMKEHHE NIA KHHETH-
yeckoll sueprui. BosanMoceasb Macch M SHEprid. JHEPTHA CEMSH CHCTeMEL
CooTHOlERHe MEHAY NOMHOA 3ueprdefi # HMNyALCOM dYacTHus. Fpapsus
OPHMEHHMOCTH KAaccHYeCkOH  (HbIUTOHOBCHOR) WMeXaHHKH.

Mexannueckue KoaebaHusl W BOJHB B YOPYrHX cpepax

Fapmonnyeckne mexapiuecHre Kogelapusn. KuneMaTHyeckre xapaxre-
PHCTHHE rapmodndeckuy kodebauui. Hudepennuanbioe ypabueHie rap-
mMouHgeckuX KoneGamul., [lpysussuil, duadueckul B MaTemaTHieckud
MAATHHKH. JHEPr#A rapMoHHuCcKRX KoaeGadni. ChnokeHue rapMmotnyec-
KHX KoneDaMuil OHOrO HANp2BJeHHS H OIMHAKOBOW uwactoth. Buenwmn.
Chomenne BIaHMHOD NEPNeHIHKYJTApPHEX HoanebGannid, Judupepenimannioe
yPaBHeHHe SaTYXalolluX Kouebakui # cro peweHne. AnepHopHuyecknil npo-
uece. Huddepenunaionoe ypapHeHHe BHHYHICHHHX HONeOAHBA H ero pe-
meHHe. AMDAHTYLE CMelleHss # $ass BREYRIeHsnY koteGanni. [Nossme
0 pezoHance,

Boanopme nponecckd. Mexannam ﬂﬁpﬂsﬂﬁﬁaﬁﬂﬂi MEXAHHYUCCKHEX BOAH
B yonpyroil cpepe. [lpoposesue w nonepeusiie Bone, CHEyCOHIANBHLE
{rapMosmueckie) soaHH. Ypaprenpe Geryuledl poass, JInwua poJMM B
BOJHOECE 4Hcio. Boawopoe ypapnenme. Pasopan ckopocrts H AHCTIEpCHA
BOJH. Jeeprus Boins. Tlpransn cynepnossnse BofH B IPaHHLL €00 npH-
menumocTd. Boawopoll nawer. [ pynnoeas ckopocts. KorepeMTHocTb.

Hutepdepenunn soan. OGpasoBapne CTONMHX BOJH. ¥ paBHeHHEe CTof-

 HeH BOJIHEL M Ero aHagaus.

OcHOBH MOJEKYJAADHOH @Hﬁ!m H TePMOOHHAMHKH

CraTHCTHYECKHA MeTO] HCC/CNOBAHHA MW ero CBAShE C ydeHneM OH-
ANCKTHUECHOIO MAaTEDHAOHAME O COOTHOINEHHH myuaﬁnm H ﬂ&ﬁﬁxmﬁw
mMocTH. TepMopuumaMuvecksii Meron uecaenosannd. TepmonHsaMuyeckye
napamerpd. PasuopecHnle cOCTORHHA H nponeccs, Hx H300pameRde Ha
TePMOIHHAMHMECKHY mrarpaMmaX. DBubog ypabueH#s MoJeRy HpHO-KAHe-
THYECKOH TeODHY HISANLHBIY FTa308 A9 DEBACHUES W B0O CDEBHEHNE o




THA ﬁmuum rasa. Fnﬁma raga n;m HSMEHEHHH €r0 O -
yecTee Tenaord. Tenaoemuocts. Tleppoe nagano Tﬁﬁumﬂmm Mpn-
MEHEHHE NEpROFC Haualla TEPMOAHHAMEKH K H3onpolieccam M ansabarHomy

Npoueccy HASaALHOro rasa, JapEcHMOCTH TENJOEMKOCTH HAGANLHOTO Tasy
0T BHAA nponecca. KhaccHYeckan MOIEKYIAPHO-KHHETHYECKAR TEeOopH:
TENJOEMKOCTEH HAEANLHEX rason M €6 orpaHHYeHHOCTh,

dakon Makceesia pAR pacnpenelieHyA MOJEKY HiealbHOPO Tasa no
CKOpOCTAM H SHEPrHAM Tenjosore pesxenns. Bapomerpuueckan dopmyna,
Jaxon Boabumana pAR pacnpefe/eHHs MACTHI BO BHEIUHEM TOTEHUHAILHOM
none. Cpeanes YHCAO CTOAEWOBEMHA H cpeguAdA pauHa ceolonnoro npobera
monegyl. Bpesa penawcapus. HBIeHHA nepenocs B TepMOAHHAMHYECKH
HepaBHOBECHLX cHereMaX. OnkbiTuie sakons ARQQYSHE, TeMTONpOBOAROCTH
H BHyTpeHHero Tpexns. MoaekynapHO-HHHETHUECKAN TEOPHA STHN SABISHHH,

paTHmMuie H HeoOparumbe npoueccel. Kpyropo#t npouecc (nuga).

Tenaosbie gBEraTean H XoaoiWibeee smammssas, Usxs Kapwo v ero KIJL
Aaf HaeaneHoro rasa. Bropoe mauado tepmonmmamuxk. HesapucHMooTs
KITJl upgaa ¥Kapuo o7 npepois paGouert Teaa, JHTPONHA, JHTPONHN
HAeaabAoro rasa. CrarHCTHYECKOe TOAKOBaHHE BYOPOFO Hauaja TepMomH-
HAaMHEH, KpHTHKa MACANHCTHYECKOrD TONKOEZHAR BrOpOro Hauand TepMmo-
AHEAMHKH, ﬁ

OrcTyniienss 07 38KOHOB HpeanbELX rasos. PeaseHiule rasw. Cunn
H NOTeHUHANBHAN SHEPIHR MEMMOIEKYASDHOTe BiauMoneficrBue, Sdder-
THEHEWH AHamerp wmoaexysa. Ypastenne Baw-nep-Baaawca., Cpaswetne
waorepM Ban-pep-Baajbca c skcnepumerranbiumu, $asopse nepexogs |
H Il pona. Kpurnueckoe cocronnse. BuyTpeHHas sHepras peamauﬂm rasg.

EHHOUTH AMHAKOIO H TBEPAOIO COCTURAHEA BELleCTRE. .

JAEKTPOCTATHRA

‘3aK0M CONpaHEHWS SJEeKTPUYeCKOro sapfAna. SNIEKTPHUECKOE NOJeE.
“OcHOPHBIE XapAKTEPHCTHEH SJEKTPOCTATHNECKOND NOJAS - HENpRHEeHHOOTE
¥ noTennkan, HanpsoKeHHocTs Kak rpafMent noteduHana, Pacuer siexrpo-
CTATHYECKHX MoJeli MeTonoM cynepnosunus. [loTok BekTopa manpameHHo-
crit. Teopema Gﬂrpmpmmrﬂ - Faycea paR s/eTpoCTaTHYECKOTD MoJS
B Baryyme. [lpHMeHeHHe T Ocrporpanckorp — Faycea K pacuery
noaA, SnekTpHdYeckoe node B Beulectie. CpoBonuue W CBA3IAHHLHE 3APAAN
B musexTpRKaX. THne ARIEKTPHKOBE. DJEKTPOHHEAR H OpPHeHTauHOHHaN
nosmprsaups.  losspuaosapwocrs.  JusnesTpryeckan  BocnpHEMYHBOCTE
pEliecTEa. eKTprdeckoe cweplense. [ HaneKTPHYECKAR NPOMMLEEMOCTL
cpeas. Buupcienwe sanpsorendoctn noad B pusaektpuke,  Cernerto-
FNEKTPHEH.

MNMposophwew 8 snektpuyeckod none. [lone BuyTps npoBopnsHEs o Y
ero nopepxgoctd. Pacnpepenedse 3apiios B NPOBoJHMKE. DJEKTPOEMKOCTL
YeQHHeHHOrD npopojinya. BsapmHan emkocts npyxX npoeojsnkos, Konped-
CHTOPH. SHEPIHA 3JAPAMEHAHX TPOROOHHKA, KOWIEHCHTOPE W CHCTCML
NPOBOAHHKOE. JHEPruf anekTpocTatwyeckoro noan. O6weMRan nNACTHOCTH

SHEDTHH.
NocroAnHbIH mmmmﬁ TOK

I]ﬂwaamuii memmemﬁ 'I‘iim, em napm*rapuemnu H YCJIOBHS cy:
uiecTpopanKA. KJaccHYeCRas SNexTpOHHAn TEOpHA ST PONPOBOARDCTH
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MOTAATOE H g2 omdTHRle olocmopanup, Bmeon sakous Owma B puddepen
aAsHOR (POPME H3 SAEKTPOHHHX UpeicTastensR. Jawon Bunemana —
dpavua. Bakon Oma B wuterpaneuoll dopme. Paswocts poTeHOMaN0B,
INEKTPOABHAYIULER CHAa, Hanpsrmenne, 3aTpyNHEHHA KAACCHYeCHOR Teophu
sabkIponpoBonHocTH  Metaanos. Dpansusl opumennmocts sakona Owma.
Tox B rasax. [lnaama, Pabora BuXOga saexTpoloB us metassna. Tepmo-
SACKTPOHHAA SMHCCHA,
-

JnexTpoMarHeTusm

HETy MArMMTHOTO noaA. Marusmeoe nene npAMOIHHEAHOrD NPOBOARHKA
€ TokOoM., MArHHTHOE MOAE KPYrobBOro Toka. MarHurHeil MOMEHT BHTHA
€ Tokor. Buapepoll xapakrep MarHHTHOro noja. 38KOM NOOHONo ToKa (uRp-
KYAANHA BEKTOPE MArdHTHOH HUAYKUHW] LI MATHHTHOIO NOAA B BPAKYYME
P UI'o ﬂ;]HME’HEHﬂE K pacue'ry MalrHuraoro Doad TODOHAS M JLTHEHOPG
conenonna. [Mefictbre MarunTioro noAd Ha ABMKywwics sapug. Cuna
Jlopenua. Jlavmenve saprxeHHBX wactHl, B smarvaTioM noae. [pesinen
OeHCTeuA NHKIAYECKHY YCKOpHTedel sapskeHHuX uvacran. Ddodest Xomna
MU'l -veneparop. Kowtyp ¢ ToHoM B MarsursomM noje. Marswvini nortok.
Teapema Tporpanckoro — Fayeca. Pafiora nepeselllesusl  NpOBOAHMRA
H KOHTYPa C TOKOM B MariHTHOM [30€. « _

fTenenne saextpomarnutuofl uuiyeuiy (onbite Papagen). [lpasuaoc
Jlewua, 3akon 3NCKTPOMarHHTHON HEAYKOME H ero BHBOJ K3 SAKOHA COXpA-
weuns svepran. Henense camonnaykunp. Hunyxrunuocrs, Toxn npe sam-
KaHuH M pasMukasus pend. Hedeune paaumHOE BHnykuHs. DB3aumuas
HHAYKTHEHDCTh. JHEPr#A CHCTEMH ppOBOOHHKOB € towom. ObveMsas
NAOTHOCTE SHEPrHH MarHHTHOTO MOJA,

Maruwrsoe noae B semectse. Maridtibe somenTh atomos. Thime
marserakoe. Hamarmwuennocts. Mukpo- o mawporoks. Suemenvapsas
| TCOpHR apa- H napamacnerHssa. MarnnTHar BocRpRAMYHBOCTH BEIIECTRA
H £€ 3ABNCHMOCTh OT TeMoepatyphl. 3aKoH NOARONC TOKA A48 MATHHTHOID
noan 8 eemectee. HanpswesHocTe MarueTHoro noas. Marusinas npomn-
naemoctt cpean. Peppomarnernrn. Onpite Cronerosa. KpHBas waMarku-
uupanud. Maruweraui rucrepeanc. Tousa Kops. Homensn. Cnunosas npu-

. pona fheppoMarHeTHIMa.
Ocuosid TeopHd Makceeana ojsi 3JexTp

menust, YpasHenHd Makcpe/Ta 148 3eKTPOMATHETHOTO DOVIA B HHTErPans-
ol opMe.

InexTPpOMArHHTHHE KoJdeOaHMs M BOJHH

Tapmouwsueckue 3neKTpOMArHNTHHE kojebapum ¥ wx xapa HCTHEH,
JuddepeniHaibioe ypaRHeHHe SICKTPOMATHHTHEX KojeSauuil. DuexTpe-
CuecKHi KoneSartentHER KOMTYP. JHEpI#f SAeKTPOMArHETHRX Koaehsauni,
Huddpepenunaicnoe ypapHEHHE WIEKTPOMATHHTHEY KoJeOAHHH H ero pe-
mwenpe. Tupbepeninanpioe ypabieHne shiHymacsisa koaebamnflh # ero
peitense. AMIVIHTYna B $asa BuMyMIeHHHX KoneGausii. Cayuait peso-
HaHCa. JAeKTpoMaruuTHeE Boankl. [Jiuddepenusanbuoe ypasHedne siek-
TpoMarduTHOR BoJsilk,. OcHOBKBIE CBORCTEA SJCKTPOMATHHTHEX Boax, Mowno-
XPOMATHYECKARA BOMHA. DHEPTHA WIEKTPOMArHMTHHEX Boa. [loToK sHepryw.
Bewrop ¥mopa — [ofinruwra. Maayuenue punons.




Boanorsas onruka

o
- <«Hurepdepenumn cpera.. KorepeHrHocTs B MOBOXPOMATHYHOCTE CBETO-
Bx BoaH.  Paeuer wwrepdepenunoBHOl KapTHHE OT JIBYX KOrEpeHTHRX

werounnkos, Omruveckan fanka nytH éMurepdeperuna cBerda B TOHKHX

naeHkax, sHurepgpepomerpa, ¢ [ndpakuna ceera.s [Npusnsn Dofiresca —

Ppenenn.«Mevon son Ppenenn, llpavonsueiinoe pacnpocTpaledle CBera,

¢ ludpakuns Ppenenn wa kpyraom orseperii v gncke. Hadpakups Dpaye-
rogepa Ha opHofl wean d aegpakuronsofl pewerke. Paspemawuan cno-

cofHoCTs onTHYECKKX nprbopos. - [ndpakiks #a npocTpadcrsedyoll pewer-

ke. Qopmyna Byawdpa — bparra. [lpwsnsn ronorpadgus. Hocoenosaune

CYPYRTYPH Kprcranioe»Onrayecks seopropontan cpeaa. [lucnepeus coera.

OGnacTd HOPMATbHON ¥ AHOMAZBHOA IHCTepHH. SNTeKTPORHAA TEOpHR [IHC-

nepcun  ceera. Dfupext Jlonnepa. Hanywenwe Bapmnoba — Yepenkopa,

Nonsprsanus ceera. Ecrecrpepnulfl § nonspuscpanisil cper. Tonnprsauns

CRETE NpH  oTpameny. «3axon bBpocrepa. ¢ [poiivoe  nyuenpesomienue,

s OpHooense kpueradn. lNoasporan B noaApHIAUHONHNE NPHIME. SaKOH

KeauToRas npupopa H3ay4eHHs

« Tenanoboe manyuewne.. Yepnoe teno. '3akow Kupxroda.s Jakow Cre-
dana — Boasumana. Pacnpepencsye Speprid B cnegrpe alcodasmHo uep-
woro Teda. Jako osellenss Buana, Kpapropas runovesa w o gopumyna
IMnapka. Ontuveckan mpomerpsd. Buempnf dorosdupext u ero 3aKomul,
Doronn. Ypaswenue Hinwreltna pan ereumero otosddexta. Macea w
nunyase dorona. Jasnenwe cpera. Onwril JieOenepa. Kpanropoe B BO-
#oBoe oOLACHeHHA fasacHis cbera. $ et KoMmnroea w ero Teopas,
InanekTHUECKOE eNHHCTEO KODNYCKYAAPHLIX B BONHOBHX CBOHCTE SAEKTPO-
METHHTHOTO HAaYUEHHA,

3neMeHTH ATOMHOH (QHIHKM
¥ KBAHTOBOH MEXAHHKY

Onurioe o60cHOBaMHE KOPOYCKYNNPHO-BOJMHOBOrO AYanHaMa cBoHCTE
peulectea, Qopmyaa ne Bpoita. CooTrOwesne HEvNpeielenHocTed Kak
NPOABRAEHHE KOPNYCKYAAPHO-BOMIOBOrO JAyanuiMa cboficts satepun. Boa-
HOBAA (YHEUHA # ee crarTHcTHYeckHH oMb, OrpammuertocTh MeXaHHde-
ckoro perepwiinama. priuan nprurisocT B KeautoBoii Mexanuwe. Cra-
nHOHapHHe cocTonHun.+ ¥papuenne Upepnurepa Aas craunodapHuX co-
crofeki. CeoGonnas uactuya. Tynheibubil spdext, Hacruua 8 onxomep-
HOH TPAMOYTOABHOR «£00TeHHANBHOR AMes. KpapTopasHe SHOPrHH 0 Hm-
nyakca wacrels, [lonatee o aupelinoM rapMossyeckoM ocurnndrTope. Avom
popopops. Dnapuoe, opORTAABHOE H MATHHTHOE KBAHTOBLIC 4HCNA.

Onwit Llrepia ¥ Fepaaxa. «Cnus  saextpoda. JnEsoBoe KpaHToBOE
gucio, Pepmuonn 8 Gosous. [Npeauen HNayas. Pacnpegenesse saekrpoHoB
g arome no coctonuuam. [lowstie 00 SuepreTHucCKHX YPOBHAX MOJCKYJL
Cnexrpy aromMoB # moderyn. [lornomense, cnonvansoe M BHMYMIEHHOE
wanyucHun. [NounTHe o nazepe.

3nemMeNTH KRAHTOBOH CTATACTMKH
H (DM3IMKH TEBEpPAOro Teaa

_ kdbasoBoe nMpocTpancTRO. Jnemenrapuan suelka. ToTHoote cocTonnni,
Nowarse 0 kpanropoll cratierike bose — Bﬁummﬁnaﬁﬂmmnnmﬁ H POHOH-
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uutfi rasw. Pacnpenencise gosonos no sdHeprasm. TennoeMeocrb HpHC-
Tananwyeckol pemerkn. Ceepxrexydects. [lopsitue o xpanropoll cratvcrike
Qepmu — flupaka. PacnpeieleHHe SJeKTPOHUB NPoBOAHMOCTH B MeTaune
Mo SHepruAM npw abconioTHOM Hyne TeMneparypu. Jueprua  Qepmu.
Baussse temnepatypn Ha pacnpesescHne seKTpoHos. X¥pobenn Mepmn.
BuyTpeHHAR SHEPruA H TEUIOEMEDCTh IEKTDOMHOIO FE33 B Meralic.
DnexTponposoiHocTe Metanios, CpepxnpoponsMocts. MarsuTise ceoficea
CHEPXNPOBOAHHKA.

DHepreTHYeCKHe 30HB B KpHetawrax. Pacnpenenchue SneKTpoHOB NO
sHeprerHueckun 3oHam. BaneHTHan oA ¥ 30HA npopopsMocTR. Metannm,
AHBAEKTPHEH H noaynpoBogviky. CoOCTBeHHEN NPOBGCAMMOCTD NOAYNPOBOI-
HHKOB. Kpaswusersuil — SMEKTPOHE NPpOBOORMOCTH B AMpkH. Sddertne-
WEs Maccs saekTpona B kpuctanae. llpumecnas npoHonsMocTs noaynpo-
BOINHHKOE. JNextpowiblll # pupodsEul noaynposonssin. KodtakTHee aeie-
e, KOHTEKT %CKTPOHHOrG B AHPOYHOrO NOAynposofHiea {(p-nnepexop)
H Er0 BOABT-AMOCDHAN XapaKTepuciuka. POTOSMEKTPHUECKHE ABACHHA B
noaynpoBoAsHEAX. JIOMHHECUSHLHA TREPIBIX Ted.

JacmenT duanku aToMHOro snppa
M SAeMENTAPHHX HACTHI

#3aprs, paaMep H Macea atomporo sapa. Macconoe g sapsfosoe yncaa,
MowmenT uMnynnca sigpa ¥ ero MarsuTHeid moMedt. Cocrap anpa, Paboru
Heanenko # Nefizenbepra. Hywionnl. BaanmopeiicTBHe HYRJICHOR H NOHATHE
0 cugHCTRAN o npupofe snepHux cun. Jedexr maccw # sHeprus CBA3M
fiapa. 3aKOHOMEPHOCTH H ApOoHCXONAcHWEe anmba-, Oera- W ramma-§inyue-
i AToMpELA Brep. HiepHbe peariii B 38KOHE coxpanennd. Peaxnwi
neacrun npep. Uendan peaxuns penenmn. llovsvee o sgeproll spepremawe.
Peakuus cunresa aromnux anep. I[pobnewa ynpasnsieMux TePMOALepHBIX
peakuuil,. Jaemenrapune wactHunl. My knzceudwmrauns v B3auMuan npe-
BpalaeMocTh Hethpe TH2 diyHARMEHTANLHEIX BIAHMOJCACTEHE: CHNBHBIE,
WICHTPUMATHNTHRIE, chalble B rpasuTausonnne, TlowsnTie o OCHOBHBLIX
MpobieMax COBPEMEHHOH (DHIHKE B acCTpOdHANRKY,

JIHTEPATYPA

OcuHoenan

Jlenun B. H. Marepuamman u sunupuokpuraonam. [loap. cobp. cou
1 18

Tpoguroaa 7. H. Kype dusuxn. -— M. Bucwan wskons, 1985,

Heraag A. A, Heoporuii 5. M., Muarosckas JI. 6. Kype dwsnen. —
M.: Bucwsas wwona, 15731979 — T 1, 2 3

Jucman I. A, Todec O. M. Kypc obweh ¢mspsn. — M. Hayxa,
19721974 1 1.2 3

Copeaves H. B Kypr obweft duwaznxe. — M Hayea, 19771970 -
11 248 .

Bosskenwredn B €. COopuuk 3afay 0o ofliemy KYpeyY fHankn. —
M.: Hayka, 1979

Yepros A. I, Bopobevee A. A. 3agaunuk no dwsnke. — M Bricmas
wiwroaa, 1981
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OBIIHWE METOAMYECKHE YKA3AHUYA i

K PEUHIEHMIO 3AJAY H BBINOJIHEHHIO
KOHTPOJIbHBIX PABOT

1. 3a BpeMsl HayyeHHA Kypca oOuied U3IHKH CTyJEHT-
3A0YHHK JIOJKEH NPelcTaBHTh B yueGHOe sanefleHHe B 3aBH-
CHMOCTH OT CNeNHANBLHOCTH OT JIBYX A0 INeCTH KOHTPOJbHBLIX
paGoT.

2. Homepa 3ajau, KOTOpLIE CTYOEHT AOJIKEH BKIIOUHTD
B CBOI KOHTpOQJIBHYIO paBoTy, DHpEﬂEﬂﬂ}ﬁTCH no rabaniam
BAPHaBTOE (cM., Hanpumep, c. 35).

3. Konrposibhble paboTel AYKHO BHINOJHATH YePHHNAMH B
LIKONBHOH TeTpanHd, Ha OGAOMKC KOTOPOH NPHBECTH CBele-
HHS no cleaywuleMy obpasiy:

Ciyoent crpouTentuorc darvawrtera B3l
Kucenes A, B,
Hlugp 257320
Appec: r. Kapronoab Apxauresnscrofi o6,
yva. Cepreesa, 2 kB B
Koutponwsan pabora | oo guauke

4. ¥Ycnopusl 3ajay B murpmwm pabore HALO nepenu-
CATh NOJHOCTLIO Ge3 cokpallenni. [lns samedaHuii npenona-
BATENS HA CTPAHHLAX TETPAAH OCTaplISTh NOJA.

5. B koHlle KOHTpONLHOH pAbOTHI yKasaTh, KAKHM yueh-
HHKOM WM y4Y€GHBIM nOoCOGHeM CTYIeHT noJh30BaJcd NpH
HayueHHH (pUauKH (RassaHue yueOHuKa, aBTOp, TNOA H3la-

BHE). 370 JenaercA AAf TOFO, YTOGH PEHEH3CHT B ciywuae
HEOOXOAHMOCTH MOT YKA3aTh, UTO CAEAYET CTY/EHTY H3YUHTh
JL181 3aBepiileHHs KOHTPONLHOH paboThi.

6. Boichiiath Ha pPeNEeH3HI0 caenyer OJHOBPEeMEHHO He
Bosiee opnolt patoru. Bo uaberanve ofnpux B TEX e OILH-
GOK ouepellByl0 paBoTy CNeAyeT BbichWIATE TOMBKO nocje
amf YEHHH PElEH3HH HA npelbllyllyio.

Ecan kKOHTPONbHasE paGOTA npy pelneH3HPOBAHHH He
331;?&113 CTYNEHT 06A3aH NPEACTABHTL €€ HA NOBTOPHYIO
PELEH3HID, BRKJIOYHB B HEE TE 3a/layM, PEIICHHS KOTOPHIX

11
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okazaieck HepepHbiMe. [lopropuyw pafiory ueoGxomHmo
ﬁpenmaama BMECTE ¢ HEe3auTeHHOH,

. 3auTerHble KOHTPOALHEE paboThl NpefbAsasioTcs
al{sammfmpy CTynedT foneH 6ITE TOTOB BO BpEMs SKI8-
MEMA JlaTh NOACHEHHA N0 CYIIECTEY peILeHHMs 3aflay, Bx0/H-
LHX B KOHTPOJdbkbe paboTh.

9. Pelennn sajlay caefyeT CONpoBOKAATE KPATKHME, HO
HCUEpNBBAIIAME TOACHeHHAMKH, B TEX CIYYanX, KOrja STo
BOZMOMHO, 0aTh liE‘pTE}x Bunmus&uﬁblﬁ C NOMOULBID HEPTeH-
HEIX [pHHELIEKHOCTS

10. Pewars 3anauy Hapo B 06LIEM BHIE, T. €. BHIPA3HTH
HCKOMYID) BEAHYHHY B OYKBEHHBIX ODO3HAUCHHHX BEIHYHE,
sajflanpbix B ycloske 3afaus. Tlpe rakom cnocobe peluenus
HE TMPOH3IBOAATCH BBMHCICHHA TNPOMEMYTOUNLIX BEAHUHH,

11. Tlocne nonyuenss pacueTHOR GOpMYAL LIS NPOBEPKEH
NpaBRABHOCTH €€ ClelyeT NOACTABKHTE B NPaBylr yacTh ¢op-
MyQkl BMECTO CHMBOJOB BeiHuMH 0B03HAYCHHA efuHMll 9THX
BEJHYHH, NIPOXSBECTH ¢ HEME HeoOxoqemue peficTera M yGe-
AHTRCH B TOM, MTO AOAYHEHHAA TpH STOM €I1HMHLE COOTEBET-
CTBYCT HCHOMOH BEanuHHe, EciH TaKOroe COOTBETCTBHH HET,
TO STC O03HaYaeT, uT0 Sa3faua pelleda weeepHo (cM. OpH-
mep 4 va c. 53 B npemep 3 Ha ¢ 7H).

12. Yncnopole 3HaueHHA BenHYHH NpH MNOACTAHOBEE HX
B pacyeTHYK (QOopMyiy CJIelyeT BLpAMATE TOJBKC B efIHHH-
uax CH. B sHIe HCKMOueHHs [ONYCKAETCA Bhipamarb B
JO0BIX, HO OAHHAKOBHIX CAKHHIAX YHCIOBEIE 3HAYEHHA OQHO-
POAHBEIX BEJAHUYMH, CTOSLIHX B YHCAHTENe H SHaMmeHarene
Jpo0H H HMEWIIHE ONHHAKOBHE CTENMeHH (cM. npHMmep 7
Ha ¢. 23).

13. llpr nopcranoBxke B pacueTHY QoOpMylly, a TaKKe
MpH 3anyce OTBETA HHC/AOBLIC 3HANCHHA BEAHUYHH Chefyer
3aNHCEIBATL KaK MpoH3BejeHHe NecaTHY#OH ApobH ¢ oOoHOR
agauaiiefi ungpol nepen 3anATOR HA COOTBETCTBYIOLLYIO
CTenels NeCcHTH. Hangumﬂh BMECTO 3520 Hajlo sanxcarh
3,52.10°, smecto 0,00129 3amucats 1,28-10 ° u 1. n.

14. BriuncAeHHs Mo pacueTHOH opMyle HANO NPOBOAHTL
¢ coluppeHHeM  dpueks apuOiOKEHHBIX BRIMHUICHME
(cm. B «3apaunuxe o ¢wusuxes A . Yeproma, A. A. Bo-
paﬁﬁea [Npunoxense © npEGAHMEHHBIX BHIYHCTEHHAX) .
Kak npasujo, OHOHuaTENbHHHE OTBET CAEIYET SANHCHIEBATL
€ TpeMs 3Hayampme Uxdpami. IT0 OTHOCHTCA B K CAYYa,
KOPAA Pes3yieTaT NOAYYeH ¢ TPHMEHCHHEM HanbEYJARATOP:.
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YHUEBHLIE MATEPHAJIBI
NC PASIENAM K¥PCA ®H3IHKH

1. PHIHYECKHE OCHOBBI KJIACCHYECKOR MEXAHHEKH
Ocnosrue dopmynm

¢ KunemaTHueckoe VPAaBHEHHE [BHMKCHHA MaTepHATRHOH
TouykKH (OeHTpa Macc TEEpAOro Tena) BAOAE OCH X

x - ﬁtﬁl‘

rae fif) — nexoropas QYHKUHA BpeMeHH.
[Npoekurn cpenneli cKopocTH HA OCh X

Ax
Moot

Cpeanss nyTeBas cKOpocTh
vy =%,

‘rne As — nyTh, NpolineHHBIA TouKoH 33 HHTEpBal Bpeme-
e Af. [Tyte As B OranuKe oT pasHOCTH KoopawHat Ax =
= Xs— X1 HE MOMET ¥ORBATL H NPHHHMATE OTPHUATEBHBIE

sHavenun, 1. e As=0
[lpoexuss MIHOBEHHOW CHOPOCTH HA OCh X

ﬂx%%q

Ipoexnusa cpenHero yCcKOpeHHA Ha OChL X

{lpoeryHA MIHOBPHHOIO YCHOPEHHS HA OCh X
du,

ey 5 s

di
KuHemaTHueCcKOe ypaRHEHHE [IBHIKEHHA MaTepHabHOH
TOUKH MO OKpYXHOCTH
pg=—ftf), r=R=const
Monyne yraosoft cCROpPOCTH
..t

ﬂ}—w%

Monyns yraosoro ycKopesus

g = dw
df




Cef3kr MeMny MORYARME mmﬁmm H YiAoB
XAPAKTEPHSYIOLHK JIBHMKEHHE TOUKH 10 OKPYIK|

v=onR, a=c¢eR.
TAe U — MOAyAL JHHelinoNR CHOpOCTH;
TAHICHUHAALHOTO H HOPMANBLHOIO YCKOPEHH SOy
Yroopofi CROpOCTH; & — MOAYAE }fm}mm mmpewm* R —

PAAMYC OKDYHHOCTH.
Moayne noawore yckopeHss

¥roa mMex sy noiMbiM & H HOPMANBHEM 8, YCKOPEHHAMM
o.== arc cos (a./a).
KHEEM&TH‘;E{:EQE: YpasteHHe rapMOHHUECKHX koneGanu#

x = A cos (i +q),

rne x — cMmeuense; A — aMinaTyna koaeGaunb; o — yr-
jlopas WM ummecu&:n YACTOTH, @ — HawanbHan aaa.

_KOp H YCKOpEHHE MaTepHaabHOR TOYKH, COBepLigio-
n:;eﬁ rapmmxm:nm KoeGannn:

v=— Ao sin(oft4¢); a= —Ao® cos{otLt g}
Cihomente rapMoHHuecKHX KonebanHil onmoro Hanpas-
NetHs H OHHAaKoROH YaCTOTH:
a) aMmiuTyna pesyAsTHpywwero koactanwn
AT AT 24042 008 (g2 — ) ;
6) HauanbHan (asa pedynbTHRYWOILEro KoaebauHn
Ay singy-F Az sings
-y 05 o
TpaexTopin TOUKH, yuacTByIOULeH B ABYX B3aMMHO MEp-
MEHIHKYIAPHEX KoaeGaHuax,
T x=Ajcosel; y= Ascos{witg):

a) y= -3—-15 eCaH PA3HOCTh @aa p=0;

cH paA3HOCTL as g==-m;

B) %;--}--%w 1, ecau pasmocth Az g= :{:sgm




- ¥parxewse naockod Geryuel sonmn

re y — cvemenve moGoii 13 Todek Cpedbl © KoopARHaTOR X
B MOMEHT [, © — CKOpoCTh pa(‘.i[l”pmrpaﬂelfuﬂ KOAEGA HHRA
B cpene.

Cenask pastoctd das Agp voneGauui © paccroanneM Ax
MEM /Y TOUKAMH CpEABl, OTCYHTAHHHM B HanpapjeHHWM pac-
npocrpaneHiEs KogeGanui;

po—a

rae A -~ JLIHHA BOJHEBL
Humnyabe matepuaneholl 104K Maceolt m, asmxywelicn
CO CHKOPOCTBHED ¥,
P= myv,
Bropoii sakon Heorona
: dp = Fdi,

roe F — pesyabTepyollas cHAa, peflcTeyloinas Ha mMa-
TEPHANBHYID TOUKY.
Crilbl, paccMaTpPHBAEMEIE B MEXAHHKD:
a) cHra yopyrocTH
Fe — kx@

rne k — kosdubuilenT yupyrocTH (B cayuae npymseHH -
WMECTEOCTL) ; ¥ — afcomoTHan nedopmaiusn;
6) CHNA THIKECTH

P=—rmg:

3

n) CHNE FpaBMTALROHHOIO BSauMoneficTaun

F ﬁ .?%‘?gj“i

rie U — rpaBHTAUMOHNAS NOCTORHHAaA: My, H Me — MACCH
B3AMMOOEHCTBYIOIUHE TEH, F ~— PACCTOAHME MERIY TENAMM
(Tena paccmaTpHBalTCs KaK Matepuanthme toukd). B cay-
Yae TpEBHTALNMONHOTO BISMMOOEHCTEHS CHNY MOMHO BLpa-
SHTb TAHMKE 4EPES HANPSKeHHOCTL G rpasXTALMOHHOTO
TOJIA

F—mi

i3



r) cuia TpeHms (CKOJABMKEHH:)
F= ‘ﬁ#

neugn*
3aKon COXpAHEHKA HMIYJILCA

2. = const,

o |

HAH JUIA BBYX Te {‘Emﬁ}

T'ne vy H ¥ — ﬂﬂﬁpﬂﬂﬁ TEN B MOMEET Ep&!&ﬁl«l}!, nFHHﬁTHﬁ
32 HAYANLHBIE; U H Uz — CKOPOCTH TEX ME TEN B MOMEHT
BpeMEHH, npuﬂﬂfmﬁ 38 HOHEYHLIH.

hﬁﬂﬁ’fﬂ‘i&(ﬁi{ﬁﬁ Bﬂﬁprﬂﬂ T®aa, ABHARYILLETOCH TOUCTYIE -
TENLHO,

T=me'/2, wm T=p*/2m).

lMoTepnranbuan SHEPrHs:
a) ynpyrofneopMEpOBaHHOE OpYyRHHE

raie k — MeCTEOCThH NpyMHHH, X — aGeoniotHan  aedop-
MalleH,
6) rpaBHTALHOHHOIO B3AHMOACHCTEHE &

Il = — Grymafr,

rne G — rpaEMTayHONMaN NOCTOAHHASN, m; H my — MAcCH
BaanMOfefCTBYIOIMK T, © — PAacCTOAHHE MEXIY HHMH
(resa paccmaTpuBAWTCA KaK MaTepHANBHEIEC TOUKH):
B} TCNA, HAXONSIUErOCH B OOHOPOOHOM [IOJE CHJR
THKECTH,
Y = mph,

rfie g — yckopeHue cBoboaHOro nagewws; A — BuicoTa TENA
Haj ypoBwem, NpuHsTEM 33 nyneBoil (dopmyna cnpapenmm-
Ba npH ycnoeke h< R, rne R — pannyc 3emnu).

3aKkow coxpaHenssi MeXawuueckol  SHeprum

E = T 411 = const.
Patora A, cosepiuaemasn pesydRTHPYIOLULEH chaoll, onpe-
HeJIHETCH HAaK M&pa HamioHeds KﬁHﬁTﬂ‘}EﬁEﬂﬁ SH%BFHH -
TepHaabHOH TouKH!

A=AT=Ts—T,.
ig



Ocnoeloe ypaBHeHKEe NHHaMHKH BEpalllaTelkHOro JNBHMKE-
HHSl OTHOCHTEBHO HENOMBEMHON OCH 2

M,E: "Tﬂfk

rne M. — pesylibTHpYWOLUHE MOMEMT BHEIUHHX CHI OTHOCH-
TeJRHO OCH 2, AefCcTBYIOINHK HA TGO, & — YITOBOE yCEOpe-
BHe: J. — MOMEHT HHEpPUHM OTHOCHTEJNBHO OCH BpaueHHs.
Momeum HHEPOHH HEROTOPHIX Ten maccofl m oTHOCH-
TeJNLHO OCH 2, poxonsiedf yepes HeHTp Mace:
a) crep:HA MAHHON | OTHOCHTENRHO OCH, NEPHeHIHKY-
JNApHOA CTepMHI,

Jym ;fsgm.ﬁ;

6G) ofpy4a (TOHKOCTEHHOTO URAHHAPA) OTHOCHTENLHO
OCH, NEPNEHIMKYJAAPHOR IockocTy ofipyua (coenafawiued
C OCRK) IHAKHIpA),
!@ !TIR?

rae R — papuyc oGpysa (HHIHHLpa); .
B) mucka paguycoM K OTHOCHTENLHO OCH, NEpnelfiHKy-
AApHON NAOCKOCTH AHCKA,

f,gu !fxmﬂ.ﬂﬁ

Mpoekuua Ha OCh 2 MOMEHTA HMnYakCa Teda, Bpalllan-
IIEroCH OTHOCHTONLHD HCNOABHIKHOR OCH 2,

L: = J.0,

roe  -— Yroeas CHOPOCTE TeJia.
3aKoH COXpaAHEHHA MOMEHTE HMOY/AbCa CHCTEM Tell, Bpa-
HAKIUHECH BOKPYLD HenoOABH#HOH ocH 2,
4. — const,

rae J. — moOMeRT HHEPpUHKE #CHCTEMB @ T2  OTHOCHTENBHO
OCH 2, 0 — Y¥ri0Bad CROpOCTE BPSELUCHMHA TeJ CHCTEMW BO-
KpYT OCH Z.

KHHETHYECKAA SHEDrHS TeJd, Bpallaiolierocsd BORDYT
HETIOABHAHOA OCH Z,

T = tfg.fgmﬁ, Bl T == Lgﬂ:z.-f,_) o

Mpumeps pelielus sanay

Mpumep 1. YpapHenwe [BHKEHHA MaTepHaJbHOR TOUKH
BAOIE OCH MMEeT BHJ xwﬂ—}-ﬂt—{—(}t?’ rme A=2 M, B=
== 1 Mfc, C=—05 m/¢’. Haittu woopamHaty x, cHopocth
U. ¥ YCKOpDEHHE O. TOYKH B MOMEHT Bpemenn [= 2c.

W



Pewenwne Koopaunary x malipem, NnogcTaBHE B ypas-
HEHHE JBHMKEHHA YHCAOBLE 3Havenna xospduumentos A, H
H L v Bpemenn i

x=(24+1-2—-05-2"y m=0.

NPOH3BONAHAA OT KOODAHHATE MO BPEMEHH:
v,= -2 = B43CP.

Yewopenne TOUKH maililem, B3SI8 NEPEYID NPOHIBOIHYWIO
OT CHOPOCTH o BpEMEHE:

0. = <= = 6CL

B momenr spemenn = 2¢
Uy=1{1—3.05.2") y/c = —b m/c;
0= 6(—05)-2mjc* = — 6 m/c

Mpumep 2. Teao spaulaetcd BORPYr Henoapumeol ocw
no sakony g=A-+Bt+ CF, rne A= 10 pag, B=20 panfe,
C=—2 pag/c¢". Hafirn noanoe yCKOpEHHWE TOuKH, HAXOS-
medcs Ha pacerospun r=01 M 0T OCH BpalleHdn, AN
MOMEHTA BpeMeHH [==4 C.

Pewewue [loanoe yckopende a TOSKH, IBHIKYUIERCH
N0 HKpHBOH JHHHE, MOoMer Obith HalfcHO Kak TeoMeTpuHec-
KafA CyMMa TAHMEHUMANLHOIO YCKOPEHHA a,, HaAUpapjenHoro
0 KacaTensHoli K TPAaeKTOPHH, H HOPMAJLHOTO yCKOpe-
HHH @, HANPABJCHHOTO K IEHTDY EPHBHSHHE TpacKTOpHH

{puc. 1):
(P ; a-==a, + a..

Tak kak eexTOpEl 8, H @, B3AKMHO NEPNEHAHKYJHDHEL,
TO MOAYAb YCHOPEHHA

Jolid. (1)

Mogyas TaMrewuHaALHOrO M
HOpMAaNbHOI 0™  YOKOpEHHA TOYKH
BpalaiomcroCH T8 BhIDaAKAKTOH
OpMYIAMH

e == Br, Oy =~ m%rﬂ*

1 =

TIe @ ~— MOIYb YrAOBOH CKOpOCTH
TeNa; € -—— MOAYAR erc Yriosoro
YCKOpEHHA. it
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lMoncraenss sEIpaMenns o, ¥ d, B Qopmyay (1), na-
XDOHM -

\ 2
¥rnobys cKopoCTh @ Hailmem, BISE NEPEYID NpPOR3BOJ-
HYED YTJ1a LOBOPOTE MO BpeMenh:

dg
® = == B + 2Ct.

B momenT BpemenH f=—d4c mofyJb YIIOBOH CKOpOCTH
@ =[20+2(—2) 4] pan/c= 4 pan/c.
¥rnoeoe yokopeHHE HARAeM, B3AE NEPBYH MPOMIBOAHYIO
OT yricoeol CHOPCTH 10 BPEMEHH:
£ = dw/di = 2C= —4 pan/c’.

[Mopcrapnan sHaueHA w, E H r B dopMysy (2), noay-
YaeM

V(=42 4 mfe = 1,65 m/ct.

Tpumep 3. flumk maccol m=20 Kr cocka/L3HBaeT NO
HAPANBHO TAANKOMY JOTKY JHHOH /=2 M HA HenoAsHXHYD
TeNeMKY ¢ neckom M aactpenser B HeM. Tenemka c neckom
Maccoll me=—80 Kkr moxer ceoBonno (Gea Tpenusn) nepeme-
HWEThCH (10 poilhCaM B NODH3OHTAALHOM HBlpaBIeHHH. UNLpe-
NEAHTH CKOPOCTE & TENEMKH C ALIMKOM, €CJIH JIOTOK Hawio-

Ked nop yraom a=—30° K penscam.

Pewenne, Tenemky n AlMK MOMHO PacCMATPHBATL
KaK CHCTeMY [BYX Heynpyro B3aHmopercTeyomux ten Ho
$TA CHCTEME HE 32MKHYTA, TAK KaK Ha Hee NefCcTBYT BHEen-
MHE CHABL: CRIBLI THHMECTH Mg H Mo H CHAa peakuud N
{puc. 2). MMosToMy NpHMEHHTH 3AKOH COXPaHeHHs HMIYILCE
K CHCTeME SIIUMHE — Telemka vesbasi. Ho Tak Kak upoeknHu
YHA3aHHBIX CHA HA HanNpasnEHRE OCH X, COBNAjawUeH C
HANpaBJeHHEM pEALCOB, PABHB HYJID, TO NPOSKLHAK HMITYE-
ca CHCTeMBl HA 3TO Haupagne-
HHE MOMHO CHHTATL NOCTOMH-
HOH, T. &

Pretpo=plctpes, (1)

TRe pic H  pge — NPOCKILHM
HMIyAbea ALKKS H TONCHHEH
C NECKOM B MOMEHT TIA/IeHHSH
AINHKA HA TEAEWMKY, Pl H
Pla: — T ¥e B&AHYHHBL Nocje
NaAcHHA FALUHKA.

a=—|
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PaccmarpHBan rena CHCTEMH Kak MATEpPHANBHEE TOYKH,
BHpasuM B paBercTie (1) HMOyaLCHE 1€ uyepe3 HX MaCCH
H CKOPOCTH, YUHTHIBARA, 4To ps=—0 (TejlemKa N0 p3aumoaed-
CTBHSl ¢ FIUHKOM TOKOMJACh), 8 TAKKE 4TO Nocle pl3anmo-
miif::m;m o0a Tela CHCTeMB JEHMYTCH C OfHOH H Tol e
CKOPOCTRIO U:

it = {m +ma) 4,

v cosa == (m -+ mg) u,

rne oy — Mﬁ,ﬂ&ﬂ]h *EEUPMH HILMKA H'Eﬂﬁ,ﬂi ﬁﬂ;ﬂEH:HEﬁ! Ha e
NEHKY; Uje= U COSQ -~ NPOEKLHSI 3TOH CKOPOCTH Ha OCh X.
Orciona = mv, cosa/(m 4 ms). (2)

Monyae ckopocth v, OnpeleiHM H2 33KOHA COXpaHEHHH
SHEDTHH

mﬁgﬁ,ﬁ flfgm[ﬁ%,

roe h=Isinc, OTkyna
v —
lMoncrasks BHpameHHe vy B WP“‘F”? (2), monyunu

mr 2gl sin e cos &
f?’f}“ﬁ‘ﬂfy

lNMocne swuHCnenwit aaknes

Mpumep 4. Ha En&nﬁﬁﬂaﬁ BOJIe mpyAa NepheHHKYAApHo
fEepery # HOCOM K HEMy CTOMT Jofaka maccofi M w nawsoi L.
Ha kopwme ctouT yenosek maccol m. Ha kakoe paccrosime s
VAANKHTCS NONKa or (epera, ecAH ueqoBEK TepeHaeT ¢ KopMul
Ha Hoc nofikH? CepaaMH TpeHHs H CONPOTHBJCHHA mpe-
Hefpeds,

Pemwenune Cucremy ueloBeK — JAONKa OTHOCHTEILHO
FopHIOHTANBHOIM HANpaBJIEHHA MOMHO pammam&mm KaK
3aMKHyTY. COrnacHo CIeicTHHI0 H3 3a8KOHA COXpaHeHRs
HMINYAbCA, BHYTPeHHHE CHAL 3aMEHYTOR CHCTEMB TEd He
MOFYT HB3MEHHTE MONOMeHHE HeHTpA MACC CHCTEMEL npﬁﬂé'
HAH 53Tp CHCOCTBHE K CHCOCTeMe YeJoBek — JHOJIKE, MOMAHD
CUMTATH, NTO IPH MEpeMEIEHHH uYenoBEKa N0 NOfKe UEeHTp
MACC CHCTeME He HIMCHHT CBOErn MNOJO0MEHHH, T.€. OoCTa-
HETCHA HA NpesKuen paccrosHeu or Oepera.
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Ilycte nenrp mace cHe-

TEME! YETOBEK -~ NOAKA HAXO-
IHTCA Ha“ BEPTHKAM, NPOXO-
HAUEeH B HAYANBHEH MOMEHT
yepes Touky O O JIKH
(pHc. 3). a8 noche nepeMe-
LleHHA JIONKH — 4Yepes Apy-
ryic ee Touky O, Tax Hak
STA BEPTHKAAD HENOABHMHA
oTHOCHTENnbHO Gepera, 1O
HCHOMOE [EpeMelleHHe &
JIOAKE OTHOCHTENBEO Oeperd ,@,
PABHO NEPEMELLEHHID NOHKE Puc. 3
OTHOCHTENLHO  BEDTHKAJH.
A 10 nocnenHee nerKo ONMPEASSIHTE 10 NEPEMELEHHID [EH-
Tpa mace O nopks. Kak BHAHO w3 puc, 3, B HadankAkl mo-
mMeuT TouKa O HAXOAHTCH HE PACCTOHHHH @) CHEBA OT BEPTH-
KaJi, 8 NOCIE [epexojld YEeNOBEKA — HA pPACCTOHHHM Oy
cnpapa oT BepTHKaAH, CnenoBaTtenbHo, HCKOMOE [EpeMenie-
HHE JIOAKH

E§=—a |+ as
Ilnst onpefeneHHa @, H Gz BOCHONBIYEMCH TEM, YTO pe-
IYNETHPYIIILHE MOMEHT CHJ, AeHCTBYIOLHX HE CHCTEMY oOT-
HOCHTEILHO TOPH3OHTANBHOH OCH, MepneHaHKYASpHOR npo-
ponbHOH ocH Joaku, pased Hynw. [losToMmy pas HavanbHoro
NONOMEHHS cHotenul Mga, — mg(l — a,), otkyaa

a, = ml/(M + m).

Tlocne pepemewienus noakd Mgds= mg(L —d:—1), or-
Kyl#

az = m{L— O /{M-+ m).

lNogcTagHe podydedHele BHpaxkenHs a; H @ B (1),
HaiigemM

H i M

Smm!+m{l.mf}* HWIH §= M—E-ﬂ‘iLm

Mpumep 5. ﬂpH BHICTPETE HI NpYMHHHOTO THCTOJETA
BEPTHKANLHO BBEDX Nyss Maccoil m=20 r poaHanack Ha
BHCOTY fi=0 M. Onpepennth WecThooTh £ NMpYyMHHW NHCTO-
JieTa, ecllH oHa ﬁma cwara Ha x=10 cw. Maccoli npy-
HHHE H CHIAMH TpoHHH npeHebpeyb.

PemeHnHe PaccMoTpHM CHCTEMY NpPY#HEA — Nyas.
Tak Kak Ha Tena CHCTEMH AEHCTEYIOT TOAbKO KOHCEPBATHB-
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Wu B mamlm Emmmm w mnnm
MexaHnuecKas snepma E) CHCTEME B HAYAABHOM COCTON

(B nanwom cayyae mepen BHICTPeaoM) paBHa moaHok mm-
ruv £ B WoHEeYHOM COCTOSIHHH (KOra Nynsi NojHAAachk Ha
seicoTy h), T. 8.

Ev=Es, Ban Ti4+Th = T34-T, (1

rne Ty, Ts I} u Tlz — wHHeTHyeCKHEe W mmnmmm
SHepPrHH CHCTEMBI B HAYANBHOM H KOHEYHOM COCTOHHHFX.

Tak Kax KHHETHUECKHE SHEPTHE NYyJIM B HANANBLHOM K KO-
HEYHOM COCTORHHAX paBHBl HYAK0, T0 pasencteo (1) nopw-
MET BHED

Ty = 1ls, (2)

[puMem NOTEHNHAABEYIO SHEPTHIO NYAH B [IOJ€ CHA THATO-
TeHun JeMnH, KOrna OVAH MOKOHTCA Ha CMAaTod NpYHHHE,
pABHOR HyJl0, & BHCOTY TOABEMA nynn Oyaem OTCUHTHIBaATH
ot Topua caroll npymuue. Torpa swepris cHeTemMsl B HA-
YaneHOM COCTONHHE Oyoer papBHa HOTEHUHANTBHOR SHEPIHH
caatoll npymuesl, 1. € I1; = 'Jokx*, a B KOHEUHOM COCTORA-
HHH — NOTeHUHANBHOH 3HEPrHH ny,:m Ha ewmicote h, T. e
lls = ﬂ’ﬁgﬁ

ﬂggm'aﬂim eupamenun I; u Il: B @gpmygy (2), mafi-

nem ' fokx*—mgh, orkyna

k— Omgh/s’. (3)
[lporepum, paer nH nodyuesdas GopMyna  egHEMIY

wecTwocrd k. [as sroro B npasylo qacte Qopmynsl (3)
BMECTO BEJHYHH MOACTABHM HX €OHHMIE™:

imii[glﬁ (4] __ ter-l ;-H;*’“EI 1 ﬁf’wwfﬁmﬁ =

X I

VGenweumcn, uto NONYHEHHEH €IMHHIE RABIACTCH eH-
HHuel mectkoeTH (1 H/wm), nogcraesm B dopmyny (3) ana-
YEHNS BEnHYHH H NPoHSBELEM BHUHCICHHA:

2.002-98]-5
kmﬂmmlgﬁ H/m.

flpumep 6. lllap maccoft my, pBHMYIIMACA FOPH3OH-
TANLHO C HEKOTOPOHR CHOPOCTBIO U, CTOJIKHYACS © HETNOLBHY -
HBIM IHapOM Maccol my lllapl;-t ADCOMIOTHO YIpYrHe, yaap

* EagHuuy K2kol-me0o BESHMHEL DDHEATC ObDOSHAYETH mg,;mm'
STOH BRIHYHMHD, SERTHACHHLIM B KBaZpaTHRE CHolKa. gt

P



npAMof, UeHrpanbiei. Kakyw no/io e cboeRl KMHeTHYeCKOR

asgqgrﬁﬂ nepsbli Wap nepenan BTopomy?
ew e ne. Joaa sHeprdu, NEpefaHHOR NEPBHM 1A~
pOM BTOPOMY, BHIPA3HTCH COOTHOLLEHHEM

___wmw?_- agh ¥
1 S —( i) . (1)

rne Ty — KHHeTHYECKAR 3HeprHA NEpeporo WWapa po ypapa,
Uy B Ty — CKOPOCTL M KHHETHYECKAR SHeprHA BTOpOro LApa
nocjie yaapa.

Kak sugro us dopmyssl (1), A onpeneiedus & Hapo
HAKTH Us. {Zﬂmaﬂﬂﬂ YCOOBHE SafaydH, HMIOYJOBC CHCTEME
OBYX IAPOB OTHOCHTEABHO TOPH3UHTANBHONO HANpPABJEHHS
He HIMEHSETCH H MEXAHWMECKAR JSHepIMA WapoB B ApyrHe
BHARI He TePEXONHT. Hnmyﬂc:b STHM, Halem:

T e (2}
mf  md | mad 3
E 09 i 2 %)
Pewium copmectHo ypaeHenns (2) w (3):
ﬁﬁ;ﬂﬁ

g = — .
: My my

[lopcrasue sTo BLpaxene us B hopmyny (1} w coxpaTus
HAa U} H My, NOAYYHM

/- ]° = _Amum
my o y{ my 4= mg) (i + my)®

Hob SHEDIME 3aBHCHT TOUBEG 07 mMacC CTafkHBaOniBHXCH

Mpumep 7. Yepes GoK B BHAE COAOIIHONO JHCKA, HMED-

uers maccy m=80 r {sﬁc 4). nepexHHyTa TOHKaH rHOKas
HHTH, K KOHIIAM KoTopoll nojBelledkl rpy-
b € Maccam mnﬁlmrxmﬁ r.
Onpegeanth yCKOPEHHE, C KOTOpPBIM ﬁ_w!,yr
OBHrATHCH Tpy3bl, eclTH HX NpefOoCTABHTE
camum cefe. TpeHHem B maccol HHTH npe-
Helpeuk.

Peuwenue. Paccmmpuu CHJIH, nedt-
CTBYIOLIHE HA KAMOBE rpys H Ha GIOK B
orpeacHocTH. Ha Ramamit rpys nefictey-
10T ABe CHABLL CHAA TAMECTH H CHAA yhpy-
rocTi (cuna marsoxennst HuTH) . Hanpasune
OCk X BEPTHKANLHO BHH3 H HaNMHIleM paf




KAMAOTO TPy3a ypapHeHHe NBHMKeHMy (Bropoft sawod Huwo-
TOHAa) B fNpoekuHsx Ha 57y ock. [laa nepeoro rpyaa

e (1
I/f BTOpOro rpysa
maf — T3 = nman. (2}

[og nefereHen momMedtoB cHI T{ H T OTHOCHTEALHO
OCH 2, MEPREHAHKYAHPHOR ONOCKOCTH wepTema W HanpassieH-
JIOK MPHODPETAET YIrAOBOE YCKOPEHHE &,

Holt 3a Jeprem, O

CornacHo ocHOBHOMY YPEBHEHHIO AHHAMHKH BpALLATEALHOTO

ABHMEHHS, ;
Tir— Tir=—1r.¢, (3}

rpe e=afr; J.="/.mr® — MOMEHT HEepumum Gnoka (cnaow-

HOT'O [MCKA) OTHOCHTENLHO OCH 2.

Connache rperbeny 3akony Heworoma, ¢ ynerom neseco-
MoctH MHTH Ti=T, Ti= T: BocnonrsoeaBlimcE 3THM,
NojicTABHM B ypaBHenwe (3) emecto T{ M TL prpamenns T

[locne coxkpainewss HA ¢ # NEPerpynnHpoBEH “EHOB

HaRZeM iy — £

Dopuyna (4) noasonHeTr MACCH My, M; H M BHPASHTE
B IPAMMAX, KaKk OHH fl@HH B YCIOBWM 3anauH, a yCKope-
Hue — B exnnniax CH. Tlocne nogcranoskn uncnosuix sHa-
uenuil B dopmyiy (4) nonyusm

(200 — 100) r

=-9.81 m/c® = 2,88 m/c".

NMpumep 8. MaxoBuk B BHAE CIJOIHOIO AHCKA PaLHYCOM
R=02m # maccoll m=>050 kr packpyueH go uacToTm Bpa-
mersn n; = 480 muan' H npepoctapnen cam ceGe. [len
NERCTEHEM CHN TPEHHR MAXOBHMK OCTHOBHNCH uepes f=250 c.
Hafitn moment M cun TpeHus.

Pewenue Jlnn peileHH® Safayd  BOCTIONb3YEMCH
OCHOBHEIM YPABHEHHEM AHHAMHEH BpAILATEALHOIO [BHMKE-
HHH B BHIE

le,g i Mﬂf dt; {1}

rje dl, — HaAMEHEHME NPOCKUHH HA OCH 2 MOMEHTA HMIYJIBCH
MAXOBHMEA, BPALIALIETOCH OTHOCHTENBHO OCH 2z, COBMAJAK-
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mel € reoMETPHuYECKod OCBI0O MAXOBHKA, 38 MHTEPBAl Bpe-
MeHH df; M, — mMoMeHT BHEWHMX CHA (B AAHHOM CJyyae
MOMEHT CHJ TPEHHA), AeHCTBYIOUIHX HA MANOBHEK OTHOCH-
TEJABHU OCH 2.

Momesr cHa TPEHHA MOMHO CHHTATDH HE HIMEHHHIIIHMCH
€ TeueHHeM Bpement (M.—=const), nosromy HHTErpHpOBAHHE
ypasEeHHs (1) MpHROAHT K BHIpAMEHHID

AL. = M.AL (2)

nPH BRALIEEHH TBEDAOro TeJd OTHOCHTEBHO HENOABHM-
HOH OCH HaMeHEHHe NpOEKIHH MOMCHTE HMIOYALCA

AL, I.Au, (3)

rae f. -~ MOMEHT MHEDUHH MAaXOBHKA OTHOCHTENBHO OCH Z;
A — HIMEHEHHE YrAOBOH CKOPOCTH MAXOBHER,

[lpupaensis npasse wacty paeeHets (2) H (3), nonyuum
M-At=J.Aw, oTrypa

M,=1.=2 (4)

MOMEHT HHEDUEH MAXOBHKS B BHOE CINOWHOrO AHCKA
onpegessercs no gopmyne

l.="/2mR%

HapeHenHe yrnoBol CKOpocTH Aw= wz— ¢} BHPA3IHM
Hepes KOHeMHYIC flx H HAaYaJBHYH 1y YAcTOThl BPaLeHHH,
NOJIL3YACH COOTHOIIEHHEN @ = 2711:

Aot = g — w0 = 2rne— 2rn = 2rlna—ny ).

[Mogcraeue 8 dopmyay (4) eulpamedus J. 0 Aw, noay-
HHM

M, = smR%n:-— n) /AL (5)

lNpoeepHM, AaeT AH pacueTHas QOPMYAE eIMHHIY MO-
MenTa cHanl (H-m). [In8 s1oro B npaerylw YacTe upMylibl
BMECTO CHMBOJIOB BEJIHUHH MOACTABHM HX HHHIh:

vﬁﬁiﬂ WB
H e o | o b L o G IR T
14 e

IMogerasum B (5) YHCNOBWE 3HAYPHHHA BEAHYHE H [pOHI-

BEHEM  BRIMHCACHHSA, YYHTLIBEA, Y410 =480 mun '=

= 480/60 ¢ = 8¢
M. =

Hepe=— —1 H-m.
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Jnak MEHYC NOKaSHIBAGT, YTO MOMEHT CHJ TPeHHN OHA-

SbIBAET HA MANOBHK TOpMOSfllee DEHCTBHE
Mpumep 9. [lnarpopma B BBOE CHJIOWINOND AHCKA panMy-
com F;‘ml 5 M H maﬁmﬁ m&i lﬁ»f} ’ nfﬁmam OKOAO
I . B LeHTpe naT-

Eﬁﬁm U OTHOCHTEALHO TOAA mwemmnﬂ Gyner HAGE"
HEJOBEK, €CH OH nepedgeT Ha Kpad maaTdopmb? --
Peweune CornacHo YCAOBHY 3a0au, MOMEHT BHell-
HMX CHJ OTHOCHTEABLHO OCH BpaillesHd 2, CoBRagaomef
€ FEOMETPHYECKOH oChlo WIAT(OPMEL, MOMHO CYHTATL paB-
HeiM Hyaw. Tlpe srom ycaoemH npoeknHs L. MOMeHTa Hm-
nyJibca cHcTeMB maaropMa — YeaOBEK OCTAETCH DNo-

CTOHHHOM: _ A -
L:= J.w=const, (1)

rae J; — MOMEHT HHEPUHH NaTdopwbl ¢ YeJOBEKOM OTHO-
CHTEAbLHO OCH 2, ® — yIJIOBAH CHOPOCTH ma-ﬂ}mpm
MomenTt HHEPUHNE cHCTEMEL pABEH CYMME MOMENTOB HHEp-
UHH Téd, BXOAANIHX B COCTAR CHCTEMBL, NOSTOMY B Havalb-
cocTOREHE Jo=J,-}-Js, 2 B HoHEuHOM cocroAHMH Jl=

Tols papeHcTeo (1) npuMmer Bua
(I -+ Iyo={ 4+ IH)w’, (2)

rne aHaYeHHA nunei-m}n HHEepLHH Ih u Is naaT@opMer 8
YeJOBeKa COOTBETCTBEHHO OTHOCATCA K HAYafbHOMY COCTOS
Wi cHetemel; Ji 0 Ji — ¥ KOHedHOMY.

Mowment HHEpLHH naaTopMsl OTHOCHTEALHO OCH 2 ﬁl

NEPEXOAE YEJOBEKA HE MIMEHAETCH: Ii=I{="/omR*.
MEHT HHEDLMH 4eJOBEHa OTHOCHTEALMO TOR Me ocu Gyner
HaMeHHTBEOH. Ecau pammai‘pﬂﬁa‘m HEAOBEKA EaK MAaTCcpHadb~
HYIO TOYKY, TO €r0 MOMEHT HHEDUHH J; B HAYAJbHOM COCTON-
HHE (B DewTpe NIaTQOpMB]} MOMHO CYHTATH DABHBM HYJK.
B koHewsHom cocTOSIHHH (Ha kpaw naaThopmbl) MOMEHT
HHEpUHH uenopeka Ji= moR®.

IMopcraeum B hopMy, (2} BHIpAMEHHA MOMEHTOB HHEp-
HH, HAYANBHOH YIJOB KOPOCTH BpamenHs naatTgopmbl
¢ yeqopekom (w=2nn} W KoHeuno# YyrIOBOH CHOpPOCTH
(w"=uv/R, rne v — CKOpOCTL YeNOBEKA OTHOCHTE/ILHO MoJa):

(" /ameR® 4 0)2nn =( jgmgﬂg-i-mg}%’}tffﬁ
Iocae cokpamenust #a R* W npocthix npeobpasos
HAXOMHM CHODOCTD:
v=2nnRm, f{m +2mg)

26



BEIEM BLYHOCICHHAL

ﬁmam%" 1.5-180
180 1260

_ Mpunep 10. Pakerd ycranoBfiena A3 NoBepXuocTH 3eMan
AA% 3anycka B BepTHKEajlbHoM Hanpasjeuwd. [lpn wakof
MHHHMANLHOF CKOpPOCTH 4, coobllEHHOR paKeTe NMpH 3anyce
Ke, OHa yAaJHTCA OT MOBepXHOCTH HA PaCCTOfiHHE, PABHOE
paguycy 3emnn (R=0637.10°m)? Bcemm crnamu, pome
CHIBEl FPaBHTALMOHHOIO B3aHMOAEHCTBHA PAaKeTH H JeMaH,
npeHefpeub.

Peweune ©Co cropons Jemin Ha pakery aeficTeyer
CHIIA THIECTH, ARJAULANCH NoTeHuHanbHoH cHnof. [lpH we-
paotarowen aeMraTese noa gedcTBHeM NOTEHUHANBHOR
CHITHL MEXAHHMECKAH SHEePrHA pPakKeThl HAMEHATHCH He OyneT.
CnefoparensHo,

i il =T:411 (1)

rpe Ty, [y w T, Ils — guHeTHuUECKas H DoTeHIHANBHAS
QHE=PFHH pamna{ NoCHe BRIEKJOYEHHSA ABHTATE N B HauaJlbHOM
(¥ nopepxHOCTH 3eMAH) H KoHeYHOM (Ha paccrosHMH, pas-
HOM pafiycy JeMNH) COCTORHHAX.
CornacHo onpefeteHH KHEETHYECKON 3HeprHH,
Tg — ifﬁl%ﬁ??

lloTepusianbias 3HEprHA DaKETW B HAYAALHOM  CO-
CToOAMHHY

= mie=1 mjc

h=-—-GmM/R

Ilo Mepe yaafieMHA pakeTuh OT NOBEPXHOCTH JeMaH ee
NOTEHUHEMIbHAR SHEPIWA BOIPACTAET, A KHHETHYECKay —
yOuBaer. B KOHEMHOM COCTOSHHMH KHHETHHECKas suepres T
CTAHET PABHOM HYJIO, & NOTEHNHANLHAN — AOCTHIHET MAKCH-
MASBHOTO 3HANEHHN:

Ho= — GmM /(2R).
[logerapnns supasmenns Ty, 1L, T; 5 Ul 8 (1), noayuaen

mui /2 — GmM/R=— —GmM/(2R),

5

OTEYLAa
iy e “’*@! GMfR .

* NotepusantHe® SUEPrsn rpanHTANHOHOONG REISHMOASHCTREA Te.
ORCEOHCNED YARFERALIX ARYE O7 fyrs, DPHHHMEETCH papHol Hysm.
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3amerur, wro GM/R*=g (g — yckopenne csoboguoro na
HDEeHHA y TOBePXHOCTH Jemau), nepenuitem 5Ty dopmyay
B BHOE V

4YTO COBNAAAET C BHDAMEHHEM [0AA NepBOi KOCMHMECKOR
E’EQWETHZ;
[Npouseenem BRIMHCIEHHA:
098:6,37-10°M/c=79 km/c.

Npumep 11. Touka COBEpPIUAET FApMOHHYeCHHe HoaeOa- |
HHA ¢ vacTorol v=10Tn. B MomeHT, NpUHATEE 38 Hauaib-
Hufl, TOYKA HMENa MAKCHMAALHDE CMemeHHE: Xom =1 MM.
HanHcath ypasHeHHe KOJeGAHHA TOuKH H HAYEDTHTH H
rpadink.

Pewedne YNpaeHeHHe KodeOaHHHE TOMHH MOMHO 338-
NHCATL B BHMIe

x=Asin{ef 4 @), (1)

rpe A — aMpaeTyns Koaebanaei; o - IHKTHYECKAS YacToTa,
{ — ppeMs; §y — HayalbHan asa.
I'To onpenenenHmo, amuamymf Konetanui

u}ﬂ{;ﬂf[ﬁ{‘]ﬁﬂ hiE HMACTOTAa o CBH3AaHE O qaﬂmﬂﬁ A ooy |

BOollleHHEM
= 2nv.

Jlna momenra speMedd =0 Qopmyna (1) npHmer BHfg
Xeny = A SINGL,

OTEYIA HAUAJIEHARA Q;aaaa

gi=(2t+1)}n/2 (k=0,1, 2, ..).

FHamenenne ¢asel HA 211 He M3IMEHSIeT COCTOSHHA KoJe-
GUIOLLERCH TOYKH, NOSTOMY MOXHO NPHHATL

C yuetom paeencts (2) —(4) ypasHenue KoJeGaHHE
NpHMET BH

x=Asin{2nvi 4 q), HaH x=Acos2avl,
roe A=—1 um=10""n, v=10Tn, g=n/2.




lNpadux cOOTBETCTBYOIIEND FAPMOHHYECKOTO KOEGAaHHS
NpHEENEH HA pHe. b.

Puc. 5

Mpumep 12. Yactuua maccoit m=0,0] kr cosepwaer
rapMoHHueckHe koneban® ¢ nepvopoM T=2c. [loanan
SHEPIrHA Koaebmouledcs vacTHun E=—0,1 mJx. Onpenenurt
amnautyay A Konebanufi M gauGoapinee SHAYEHHE CHARI
Fias, DERCTBYIONENR HA yacTHIY.

Pewenune Jlnn onpenesieEHA aMnaHTYAR KoaeGauHi
BOCNONBLAYEMCA BHIDAMEHHEM NOAHOH 3HEPrHH  YaCTHIKL

F = I!WEAQ,
rae o == 2n/7. Orcloga aMaHTYLR

7 2E
e L )

Tak Kak yacTHUA COBEPIUACT rapMolbiveckHe Koaebauun,
T0 CHJIa8, neHCTBYIOLWAR HA Hee, ABJAeTCH KBASHYNPYro# H,
clegoBarte bdo, MOMET OHITE BRlpaMeHa COOTHOLUCHHEM
F=—Fkx, rpe k — vo3dpUUHEHT KBASHYNPYIOH CHUIbl; x —
cMelleHHE KogeGmwonlefics ToykH. MakcumansHol cuna Gy-
Aer NpH MAKCHMAJIBHOM CMELUEHHH X.p, PABHOM aMIIHTYRE!

Kosdupunment £ BupasHM udepea mepHog KoaehasHA:
k=mu’ =m-4a*/T" (3)

[Nogerasue erpaxenna (1) v (3) B (2) W oponzseas
YNPOWEHHS, MOAYHHM

Fop=— fﬂ?ﬂEfT&

[lpoMageneM BEIMHCIEHHA:

M= 0,045 n=45 Mm;




l[pnm:p 13. CrnafbpaoTcs apa KOAEOAHHA OAHHAKD-
BOTO MANDABJEHHS, BHPANEHALE YPaBHEHHAMH

x1==A, ms-—f;-k(f-l-*r;}; Xg= Aﬁtﬂﬁmr{f +4),

rie Ai=3cM, A:=2cu, T1=l/be, T:=1/3¢c, T=2c¢c
TocTponTs BeKTOPHYH) mHATPAMMY CAOMKEHHS 3Tux koneba-
HHIl H HANHCATE VPAsHeHHEe peayasTHpYIoUlero Kodefanua.

PewenHe JIN8 nocrpoeHHA BeXTOPHOR AHArpaMMbl
CA0MKeHHSl ABYX KojJeGaHHH ©fHOTO HAMNDABJACHHA HALO
$HKCHpoBaTE KakoH-nubo momedt Bpemedd. OObuHO Bek-
TOpHYK: AHArpaMMy CTPOST AAA moMeHTa spemedH (=0.
[lpeobpazopae ofa ypaBHeHHE K KaHoHHuecKoR dopme
x—Am{mt+q1)t mnwm

cos( E?—i-fl—%&) w

Orciopa euato, 4To 00a CKAAQHIBAEMBIX FapMOHHYECKHX
kosefauns HMEKT OAHMAKOBYID UHKIHYECKYI0 YAcToTy

/T,

HauancHee (asn mepeoro W BTOpOro KoJeGauHMB cooT-
BETCTBEHHO PABHH

npﬁl‘ﬁﬁﬁﬂﬁﬂ BRIYHCIEHHA

= T —i,—i: =8 ldc ;

. 22 1 e o 1 o
wry el e rag B An

HaoGpasum eextopel A; v As. Jlns 3toro otnomumM o7-
PE3KH Mnnmﬁ Ay=3cu H A:=2 oM noa yraamu gi=30° n
ge=60° K ocn Ox. PeaynpTHpyiomee kogefanHe Gyner
NPOHCXOAHTE € TOM 3Ke MacToTol o H aMIIUTYa0i A, paBHoR
rEOMETPHYECKDN cyMme amnaurys Ay H Ag Amﬁald-ha
Cornacuo 'mnpeme KOCHHYCOB,




Hananenyio dasy peaynvru-
PYIOILEro  KOsIeGaHHA  MOMHO
i e ST e e
CTBEHHD M3 BEKTOpHOH gOHa-
rpammbl (prc. 6):

L1
S

Asingthsing

s e

p=arcig k:smm + A%mw

D gl v M me

HF"JHEEEA*EM BRHUNCASHHA: Puc. 6

—/37 1 271 9.3.2¢cos(60° —30°) cm = 4,84 cm;

Asip M° 4 Z2sinb0” _ e o
M%W%Emm@—ﬂmlgﬂ*mdi .

. gp=arcip
wam p=0,735 pag,

Tak Kak pesyavrdpyiouee kogebanne SIBNACTCH rapMo-
HHYECKMM, HMEPT TY ME yACTOTY, HTO M CNaraeMule koaeba-
HHA, TO B0 MOMHO 3an¥CcaTh B BHOP

x=Acos(wl + ),

rme A=—484cm, o=—3,14¢c ' ¢—0,735pan.

lNpuwep 14, llnockan BonHa pacnpocTpasfiercd BIOJAL
npsiMol o cxopocteio =20 m/g? B¢ TOUKH, HaXxofsA-
pMecs Ha 570l NpAMoll HA paccrodEHAX Xi= 12 M H X—
= 15 M o7 HCrOyHEKa BoJH, KoJaeGJIOTCH © pasHoctbin a3
Ap=0,751. Hallve pauny BOJHB A, HANHCATE YpagHeHHE
BOJIHEL M HAHTH CMEEHHE YKA3aHHBIX TOYEK B MOMEHT
i=1,2¢, echn amnanryna konebanui A=0.1 M.

Peumewune Touku, HaxopsitUMecs Apyr or ppyra Ha
PEcCTOAHME, PABHOM JIIHHEE BOOHB A, KOAEOAIOTCA C pa3Ho-
CTLi0 (Jas, papHOH 27, TOUKM, HAXONMILHECA APYr Of apyra
Ha mioGoM paccerostHM Ax, KoOeOJKTCH C pasHoCTLID dasd,
pPaBHOH

‘“mpm Ax-2n/h—(x;—x) -2 /0.
Pewas sto papesHcTso oTHOCHTEARHO A, NoJyuaey
A= 2n{xo—2x}) /M. (n

Topnctasde yHCNOBRE SHAYEHHHA BENHYMH, BXOARUIHX B
gHpaxeHue (1), B BeDOHUE APHOMETHNECHHE REHCTHEHA,

ﬁﬁ‘xﬁy{i“ﬂﬂ an(15. s ? .
AW_WI‘;WB M.

31



Hna Toro yrolibl HANHCATE YpaBHeHHe MAOCKOH BOJHBL,
Hajio ele HafTH LNHKIHYECKYID YyBCTOTY . T8K Hal w=
=2n/T (T=1/v — neproa xonebauud), 7o

ar=2no /i
INpoxasenesM BLIYHCIEHHA:

ECKYH) 4aCTOTY i
H mumcm U patnpam‘paﬂeuuﬂ Bl:l..!ll-l‘h% Mﬁmﬁﬁ HANHCATH

yuﬂ msm{f—x f@h (2
‘-lméba naﬁw s:;r-;&_mmwe y wﬂaaﬁmx TOMER, [OCTA-
TodHO B ypaererde (2) NOACTABHMTL 3HAUCHHMA [ B X

=1, lﬁﬂﬁﬁm{l ‘< I?ff*i."l‘} M=0, lfﬂﬁﬂn M== m{} 1m;

mﬁ ltmﬂﬁﬁn M= ﬂ ﬂﬂ M= ?,J CM.

TENBHOTO PeLleHHR

. Touka pEHKETCH NO OHPYMHOCTH pagHycom R=—4 M.
3aKOH ee [IBHMEHHS BupaMaeTcs ypaBHensem s— A 4 Bt
rae A=8w, B=—2 m/c’. Onpeneiuts MOMEHT BpemeHy f,
HOT[Z HOPMANLHOE YCHKODEHHE 4, TOuUKH paBmo 9 wm/c”
Hafitu cropocTs v, TAHreHuHaAbLHOE @, H NOJHOE a YyCHOpEe-
HEfl ToYKH B TOT e Moment Bpemens [ [1.6ec: —6wm/c;
— 4w/ 9,88 m/c? _

2. lee MaTepHanbiLie TOukK NBHIKYTCH COMMIACHO ypa-
Henusn, x = Al -+ B l° +E;t‘3 H X3—, §f+3ﬂ + Csf', roe
Ai=4 Iﬁf% Eg:& nju: Ci=—lenm/c’, Ae=2m/c, Be=
= —4 sfc®, C:—1 m/c". B kaxolt Moment Bpemenm { ycko-
PEHHA THX Touek OyAyT oakkakoebl? HaltH cropoctH o)
H g Touek B 3ToT Moment. [0.235 ¢; 5,1 m/c; 0,286 m/c]

3. llap maccof m == 10 kr crankuBaeTCA C LWapoM Mac-
coli my=4 wr. Cyopocte nepBoro wapa vy=4 Mfc, Bropo-
ro — gs=12 m/e. Hafllv# olwyw cKRopoCth & LApOE Nocae
Yhapa g ppyx cnyuaax: 1) mannfi wap waronner Goasinol
!liﬂp nemxyniies B ToM ke manpasienus; 2) wapel geH-

'TCH HapcTpedy JApyr Apyry. Yiaap CHHTATh TIPAMBIM,
uﬁmmmaw HeynpyriM. [6,28 m/c; —0,672 m /]
4. B nogwe maccoll M= 240 wxr crour senobBek maccoh
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'm= 60 kr. Jlonka naviEeT co cropocTso ¢ — 2 m/c. Henokex
NPBraeT ¢ AogKH B TOPUSOMTA/AbHOM HaNPABAEHHH €O CHO-
pocthic u=4 u/c (oTHOCHTENLHO NOAKH). Hadte chopocTh
NOAKM Nocie Npuidea yenoeseka: 1) Boepen no IBHXEHHIO
JNOAKH, 2) B CTOPOHY, NPpOTHBONGIOMHYIO JBHMEHHID NOJIKH,
[1 mjc; 3m/fe] ;

5. YHenoeer, crodunmit B Jopke, choenan (lecib LIATOB
BAOVIE HEE M ocTanoBHACHE. Ha cKOAbKG WAroE NEpeiBH-
HYJACE JIOAK:, €CAH MACCA NOAKH B ABa pasa Boaslie (meHb-
ne) maccel wenoeexa? [2 wmara; 4 maral

6. M3 npy®eHROro OHCTONETA BHCTPESHAH TYALKOH,
Macca wotopol m=0r1  ecrxocThk NpyMHHE @ k=
= 1,25 kH/m. Tlpymuua Owna cmara Ha Al=8cm. Onpe-
AENHTE CKOpOCThE NYALKY [pPH BHAETE €€ W3 MHCTOMNETE.
[40 m/c}

7. Wap maccoll m =200 r, ppuMyILHACH CO CKOPOCTHIO
vy= 0 m/c, crankuBaeTCA ¢ HCNOABHMABIM IAPOM MACCDH
mz= 800 r. ¥pap npamol, nenrpasbHBWH, abCONOTHO YOpY-
rvii. Onpegeniys CKOpOCTH WAPODB [OCNE CTOAKHOBEHHS.
[—6 m/c, 4 m/c] ‘

llap, anexrapumfica ropHIOHTAALHO, CTOJKHYACA ©
HEMOABHMKHBEIM 1LapoM H nepefan emy 64% ceoell wuneru-
yeckol skeprun. [apw aGcomorso yNpyrre, yaap npaMoi,
HeHTpaibibii. Bo cxolibKo pas Maced BToporo wapa 6o/b-
we macckl neproro? [B 4 pasal

9. Llnnuupp, pacnonoseHntd [OPH3OHTANRHO, MOMET
BpPAILETECA BOKPYD OCH, COBNapawuleH C OChI0 HHAHHAPE.
Macca uwnngapa my = |12 kr. Ha guAKHAp BAMOTAAH WHYD,
K KOTOPOMY TpHBR3anH rupio maccoll me = 1 gr. C Kakum
yexopeHHeM Gyaet onyckatees rups? KasoBa cuna HaTRe-
HHR MHypa Bo Bpemst ABuaenus rups? [14 m/c; 84 H]
10, Hepea 6ok, BHNOAHCHHBIH B BHAE KOJECA, NEPEKK-
HYTA HHib, K KOHLAM KOTOpOH NpHBR3abl rpyanl Maccamy
m=100r 0 m;=300r. Maccy wojtleca M=—=200r cunrats
pABHOMEPHO pacnpepeieHHoll no ofoLy, Maccol Cnuu npe-
HeGpeut. OnpeneauTh YCKOpEHHE, € KOTOpRIM OyayT JEBH-
TATbCH FPY3bl, H CHAbLL HATAXEHHR HHTH DO ofie cTopoHE
6aoka, [3.27 m/c®: 1,31 H: 1,96 H|

1. [ipyM opaHHaKOBLIM MAXOBHKAM, HAXONSILUMMCH B
Nokoe, coolOuHAH OQHHAKOBYW yIJIOBYID CHROpOCTH =
= b3 paf/c n npepocraginy Bx camum cebe, lopn neficrencw
CHJ TDEHHA MAXOBHK OCTEHOBH/ICA NEDE3 OAHY MMHYTY, &
Bropod cacaan po noddol octamoBRH N = 360 oboporob.
Y Kakorc maxoBHka TopMmosAmni momert Oba Oofibne w
BO CHOAbKO pas? [V nepsoro Gonpne B 1,2 paszal

2—1056 4d



12. lllap ckatnigaercs ¢ HAKJIOHHOH NAOCKOCTH BRICOTOR
=80 cm. Kakyw nuneiinyio cropoctb Gyner HMeTs UeNTp
[Uapa B TOT MOMEHT, KOrfla IUap CKATHICH € HAKIOHHON
miockocTH? [3,55 mjc]

13. Ha eBepxwell noepepxHocTH FOPH3OHTANLHOMO AKCKA,
KOTOPHI MOMET BpamaThCH BOKPYTr BEPTHKAILHOH OCH, Npo-
JOMERE N0 OKPYMHOCTH pagrycom r=50 cM peaschl urpy-
wevHofl smeneawofl goporn. Macca nweka M=I10xr, ero
pagnyc R—60cm. Ha penbcn wenolBHMKHOro aucka Owin
noCTABJIEH 3aBoAH0H napoBoskk maccoll m=1 ¥r 1 Beinywen
H3 pyk. Ou Hayan JABHraThef OTHOCHTENBHO PEALCOB CO CHO-
pocTeio v= 0,8 m/c. C Kakoii yraoeol ckopocTeio Gyaer Bpa-
warkes auex? (0,195 pan/c]

IJI MNaardopma B BHAe NHCKE BPALUAETCH N0 HHEPLUHH

©10 BEPTHKAABHON OCH € HacTOTO m=14min' Ha
li]:}ﬂl:& nnathopmel cTonT weqoper. Koria denoBer nepeiued
B IeHTp rmmls})apmm YACTOTE BOApOCHa O no—925 uun '
Macca wenosexa m= 70 kr. Onpegemute Maccy naardopmbl.

HHEPUHM YEAOBEKA PACCHMTHBATE KK A Mave-
pna,nb;:’ it mtim, [210 xr]

i5. Hexyeorpennbifi enytunk ofpamlaeTcs BOKPYT 3emnH

Kpyroeoi opOuTeé Ha BHICOTE H=3200 kM wai noBsepx-
HOCTHIO 3emam. ﬂnpemnma JHHERHYH CKOPOCTE CNYTHHEA.
[6,45 xm/c]

I6. Touxa copepuwaer rapMonHueckHe koieGaiwd. B we-
KOTOPBIH MOMEHT BpeMelH CMelleHHe TOYKH xmfxm CKO-
pocth ee v=20cm/c u ycropeune a= —80cm/c’. Haiitn
UHEAMGECKYID HACTOTY # (EpHOA KogeGauuil, daay koaeba-
HHF B PACCMATPHEASEMEE MOMEHT BPEMEHH H aMIIHTYLY
koaeGannil. [4c 'y 1,67 ¢; m/4; 7,07 em]

17. Toyka mwpmaﬁr rapMOHHMECKHE KoJcOaHHs, Ypae-
HEHHE KOTOPHIX HMMmeer BHA x=—Asinwl, the A=5cm, w=
—2¢ ! Hailtu moment BpemeHst {ﬁ.m Hadmufd K Hagany
OTcdeTa), B KOTOPHIM NOTeHUManbHan sHeprust Toukn [1=
— 10 * [Ix, a sozspamaoman cuaa F= +5-107° H. Onpe-
JenHTh TakKe (asy wodebaHui B ITOT MOMEHT BPEMeHH. |
[2,04 c; 4,07 paﬂ]

lﬁ, ﬂaﬂ rapmﬂnﬂlmmnx Kﬂﬁﬁﬁ&ﬁﬁ:ﬂ? Haﬂplmnnux ;;:}

pﬂﬂm,. Ehﬁaﬂll“l‘{"ﬂ B ﬁm{ﬂ lﬁmﬁeﬁame mﬁ H{{t BMMW
tyabl. Halith passocts das criagbBaeMux  Kogebanui.
[120° pnn 240°]

I9. Touka copepuiaer oHOBpEMEHHO ABA FapMOHHMECKHK
KoNe0anHA, NPOBCXOARNIHE N0 B3aHMHO DepNesIHKY AR PHEIM
HANPABJEHHAM H BBHIPAMAEMBIX YpaBHEMHAMH X==A,co8uf




M y=Ascosmsli+T), rhe Ay=4cMm, oy=mnec ', As=8cm,
ws=n¢c ', r=1c. Hafitu ypabueHme Tpieh“mpaﬂ H Ha-
yepTHTh e ¢ cofimoaessenm Macmtata, [2x-) y=—10]

Eﬂ lMNanepeunan BONHE pacnpoCipaHAETCs BIoJab YOPY-
roro wHypa co ckopoctbit v= 13 m/c. Tlepros koneGanuil
vouexk wRypa T— 1,2 c. Onpeslenuth pasHocth ¢as Ag roae-
OapHA ABYX TOMEK, JIEMAIUHX HA Jy4Ye M OTCToflUNX OF
HCTOYHHKES BOJH Ha paccrofsHMAX X =20M H x:=30m

[2007]

Kontpoabuasn pabora | -

Tabauus B2PHANTOE pan CNepHAALNOCTER, yaeOHEMH ONAKMAMH HOTOpLX
NPEAYCMOTPERD N0 Bypry PHINEN YETWPE H MECTh KOHTPOALHLE pPaGOT

102
e
104
105
106
107
o8
102

101. Tenc OponeHo BEPTHRAJNLHO BEEPX € HAYAJSLHOH
CKOpoCTLIO vp==4 M/c. Korjia oHo pOoCTHrAO BepxHell TOUKH
NOACTA H3 700 e HauadbHoro MyHKTa, © ToH e padansHol
CHOPOCTHIO Up BEPTHEAILKHO BBepX OpolleHo Bropoe Teno. Ha
KSKOM PpaccTofiHHE i OT HayanbHOTO NOYHKTA BCTPETATCH
Tena? ConporHBJeHHe BO3IYXa HE YUHTHIBATH.

102, MarepHanoiaR TOWKE JBHNETCH TNPAMOIHHEHHO
¢ yckopennem a-=—=D5s/c’. Onpefeants, Ha CKOJIbBKO MyTh,
NpoHNeHYbH TONMKOH B n-10 cexyHay, Oyper Ooabine myTH,
npolpesoro B npenbioymyw cewyrny. [lpunsrs vp = O

103. Jlee aBromswHHLI JBMMYTCH N0 AoporamM, yroa
MEMOYy KoTopuME a—=00". CropocTh aBTOMaliHH p)=—
=B kM/u H UVy=TZ KM/4. C KakoH cxopoCThD U ynans-
I0TCA MALIHHLL ojHa OT apyroi?

104, MaTepHanbHAR TOUKA JABMMETCH NPAMOJIHHERHD
¢ HAuAABHOR CKDOCTBIO Up= 10 M/c ¥ MOCTOHHKEIM yCKope-
HHeM a— -5 m/c®. Onpepesuth, Bo CKOBRKO pa3 nyth As,
npoiAeHHERE MaTepHaldbHol TodkoH, 6YfeT npeBbilaTh Mo-
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OyAb ee nepemenieHHs Ar cnyeTs (=4 ¢ nocne Hayana or-
CYETA BPEMEHM,

105. BesocwnenneT exan HS ogHOro nyHkTa B apyroi. [lep-
BYK TPETE NYTH OH NPOEXAJ €O CKOpocTbio U= 18 gm/y, [la-
JIEE NOJO0BHHY OCTEBLIETOCA BPEMEHE OH eXall co CKOpoCThLIO
ve== 22 KM{4, NOCJIE YeIo N0 KOHEYHOTD NYHKTa OH LIeT nell-
KOM €O CROPOCTBIO Ua=D km/u. OnpelenuTs cpeaHiow cKo-
pocte  {U) BEAOCHIEOHCTA.

106. Teso Opoweno nop yraom o=30° k ropHaousy €O
ckopocreio Ug=—30 m/c. Kakoebl GynyT Hopma/khHOE a4, H
TAHTEHUMANLHOE @, YCKODEHHSA Tena wvepes BpeMs (=1 ¢
NOCAE BAYANE JBHIMEHMHHA?

107. MavepranbHan Touka J[BMMETCH Mo OKpYMHOCTH
€ NOCTORHEOR yTAOBOH CHOpPOCTHIO w=rs/6 pap/c. Bo cxons-
KO pas myTk As, npofieHnbli TOYKO# 3a Bpema f=4 ¢, Gyuer
Goabwe mopyns ce nepememtesnst Ar? [lpuusite, 4vo B Mo
MEHT Hadadla oTcHeTa npﬁm pamy'c»ﬂenmp r, amammmﬁ

mac;mgmm ﬁm] ms—epﬂzﬂ Ha }Tﬁﬁ s;.fﬂ pap.

108, MarepuansHan Touxa nﬁﬁm’mﬂ B ILIOCKOCTH
cornacHo ypaeHeHusM X=A,+B+Cit° w Fﬂﬁg-f-gﬂ—l—
4+ Cof®, rne Bi=7 M/c, C;=—2 m/c%, Bs=—1m/fc, Co=
=0,2 m{cg Haltn Moaynn cxOpOCTH H VCHOpEHHS TOYKH
MOMEHT BfreMeHH =23 C.

ﬁiﬂﬁ* Hﬁ Rp\aiﬂ pa&nnm&p}:ﬂ E?&ﬂiﬂlﬂlﬂﬁﬁiﬂﬁ c YIAoBok

;l.HT marmpmy 33 apeuﬂ t-—ﬂ 9 c. Kamm mx&ﬁmnmm
YyCKOpeHHe 4 ABHMEHHA 4YeloBeHa OTHOCHTeNLHO Eema?
Ipunste am{'ﬂ: ﬂﬂaﬂ:}m;m& Rmﬁ M.

110, OCTH pafHycon Eﬁ
ﬁ% M € nmmmm }rr,ncsﬁhfaf }" np&ﬂﬂﬁm E. mpﬁmm

33 Bpﬁmﬂ l‘“mlc ﬂHa mnﬂpmma TI}H ﬁéﬂpm‘ﬂ H B ﬁﬂﬁ
TpeTEero ofopoTa e€ HopManbHoe YUKOPEHHE a,=—=27 mjc’.
i1l Tlpw ropHsoHTanbHOM NOJETe €O CROPOCTRIO ©=—
=200 m/c cuapag maccol m=8 Kr pasopBajcl Ha JABe
yact., bBoaslias wacts maccod =0 Kr noaydHia cxo-
pocts & =400 u/c B Hanpapienun noiera cuapfga. Onpe-
ACTIHTH MOAVAE B HANPARNEHHE CKOPOCTH Uy Menbljel yacty
cHapsna. A
112, C Teaewmwkd, cBoGoiHo ABMMYyLeiicRE no ropHsoH-
TAABHOMY MYTH €O CKOPOCTRIO U,==3 m/c, B CTOpOHY, npo-
mmnmﬁmnm JBHAEHHID TEJEHKH, NpLIraeT YeNoBek, noc-
poCTh TEJEeRK MEHHNACE H Cralia pazmﬁﬁ
UnpenefiiTh FOpH3OHTAIBHYK COCTABJRIOILYE




CKOPOCTH dyy ENOBEKA DPH HPLIMEE OTHOCHTENbHO TENCHKH.
Macea tenemkn =210 gr, macca yenoBera me—70 K.

113. Opyasie, MeCTHD 38KPENACHHOE Ha MeesHOLOPOXK-
HOH DAaTQopME, NPOHIEDAMT BHICTPE] BAOL NOJOTHE e
Ne3HOH DOporM nog yraoMm o= 30° K JHHEMH [OpH3OHTA.
Onpepennts CKOPOCTE 4: OTKATA DAATHOPME, ECTH CHapsg
BHUIETAET €O CHOpOCTBID 4=480 M/c. Macca naatdopmsl
C opyoueM H CcHap$iiamR mg= |87, Macca cHapaga m,=
=60 Kr.

ii4. Henosex maccoll m =70 kr, Geryniufl co cKOpOCTLIO
;=9 km/d, porouseT Teaeky macoofl mo= 190 kr, pBRKY-
LIYIOCH CO CKOPOCTLE 7y=—3,0 kM/4, H BCKakHBaer Ha Hee,
C HakoH CKOpOCTRID CTAaHET ABHraThCA TEMEHHKAa € Yelobe-
Kom? C Kakol CRopoCThio GyAeT ABHIMATHCH TENEMHEKA © Helo-
BEKOM, ECH WeNOBeH 0o nphixkka Oeman HapcTpedy Te-
J!E}HEE:?

115. Kﬁumaﬁamem CTO¥ HE KOHLEAX Ha th,uy& Opocaer
KaMeHb mMaccoll my = 2,5 kr nop, yrioM o = 30° K ropusonTy
CO CHOpOCTBID o= H}M,h:. Kakosa GyaeT HavanbHa® CKoO-
pocTh ©p  ABHMKEHHS KOHBKOGEMILE, ecid macca  ero
my = 60 kr? [lepemenennen KoHbkoGemua Bo Bpems Opo-
CKa npenebpedb.

116, Ha nony cToMT TenexXka B BHAEe AAHHHOH DOCKH,
cHalOMenHoH NerkHME KogecaMy, Ha ofHom KOHLE LOCKH €T0-
HT yenceek. Macca ero m = B0 Kr, macca nockH ms = 20 Kr.
C Kaxkol ChOpPOCTLIO (UTHOCHTENRHO IOVIa} OYAET NBHTATHCH
TENeHKA, ECAH HENoBEK TMOHAeT BAOAER HEE CO CKOPOCTHIO
{oTHocHTEARHO pockH) ©= 1 m/c? Maccoii konec u Tpe-
HHeM [peHeOpedn.

117. Cuapsan, snetesmnii co ckopocTeio v — 400 m/c, B
BEpXHEH TOUKe TPAGKTOPHH pascopBajcsl Ha ABa OCKOJIKA.
Meubumé ockonok, macca koroporo cocrasaser 40% or
MACCH CHaEPAAR, TONETE B NPOTHRONOOKEOM HANPABIEHHH
€0 CROPOCTHIO #) = 150 m/c. Onpeneants CHOPOCTL Wy Doab-
IEeTO OCKOJKA.

11B. [lBe opuHakoBRle noikK maccaml m = 200 kr Kam-
nad (EMecTe € 4eNoBEKOM MW IpYy3aM¥, HaXOARIUHMHCH B
JOAKAX) OBHMYTCA Dnapanne/LEbiMH KypCAMH HaBCTpeuy
opyr ,upyry ¢ OfHHAKOBLIMK E:{ﬂpﬂﬂﬂmﬁ v=1 u{cé Kﬂr,aa

B‘I“{}pﬂﬁ Ha nﬁpa}'m ﬁﬂﬂﬂﬁp&“ﬁﬁﬂﬁ rr&peﬁpacmaamu' rpyab{
maccamu my = 200 xkr. OnpenenuT™s CKOPOCTH Iy B Ls JAOA0K

noche nepeGpachisanks rpysos,
119. Ha croamsKO nepeMecTHTCH OTHOCHTENBHO Oepera
Jogka pauiol [ =30 M W Maccos. m; = 200 kr, ecan cros-
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IHE Ha KOpMEe YenoBEK Mmaccoli ms = B0 xr nepememum”
Ha HoC noakH? CHRTATL JIOAKY PACTONOMEHHOH NepneninKy-
napuo Gepery.
120. Jlonka aammoft [ = 3 m H maccoll m = 120 kr crour
Ha cnoxkoHHoR Bope. Ha woty ® kopMe HaxopfiTes ana
poifbaka maccam my =060 wr v my= 90 Kr. Ha ecwoauuo
CABHHETCH JIOAKA OTHOCHTENBHO Boabl, ECIH pbibaKn nome-
HAKTCA MECTAME?

121. B pepeBRHHLIA map maccol m, = 8 kr, nogeemes-
HbiH HA HHTH AAMHOH [=— | B M, nonagaer ropHaoHTaInHOo
NeTHman nyns maccol me =4 r. C KakoH CHOpOCTLIO Ae-
TeAa MMyJf, €CIH HHTL C LlapoM W 3aCTPABIIEH B HeM nyJel
OTKACHWIACE ©OT BEPTHEKAIH Ha yron o= 3°? Paamepom
wapa npenebpeds. ¥Yoap nyas cyHTATE NPAMBEIM, HEHTPAAL-
HEIM.

122, [lo neoabinoMy KYCKY MAKOIO Meaesa, acmaniemy
WA HAKOBAJBHE Macco# my = 300 kr, ylapseT MoJoT MaCco#
ms = 8 wr. Onpeneants K11l vy ynapa, ecan ynap weynpy-
rii. Tloaeanofi cuMTath 3HEpPIrHio, SarTpaueHHy® Ha tedop-
MALHID KYCKa Menesa.

123, ap maccoi my=— | kr pBHMETCH €O CHOPOCTRID
=4 M/c H cTAnKHBAETCA ¢ HApPOM Maccol me= 2 §r,
ABHXKYIUHMCA HABCTPEy €My Co CKOPOCTEIO s = 3 m/fc. Ka-
KOBbBl CKOPOCTH L) ¥ U IIApPOB NOCAE yaapa? ¥pap CUHTATL
a6eoaInTHO YOPYIrHM, NpAMBINM, UEKTPaABHbBM,

124. Map maccol m; =3 KI ABHMETCH CO CKOPOCTBIO
vy =2 M/C H CTANKHBAECTCH € NOKOMIUHMCH WAPOM Maccol
me= 5 wr. Kaxas paGora Gymer coBepiiena npk nedopma-
Lue Wapos? Vpap cuutate abconwOTHO HEYIpYTHM, NpAMBINM,
LEHTPAIBHbIM.

125. Onpenenuts KIL v meynpyroro yaapa Gofika mac-
coit m; = 0,0 7, nagawuEero Ha csaw Maccoll ms = 120 kr.
lloaeanol cuwtath SHEPrHW, 3aTpPANERHYI0 Ha BOHBaHAe
CBHH.

126. lllap maccolt my =4 Kr IBHMETCA CO CKOPOCTHIO
0; =23 M/C H CTANKHBAETCH C LU2POM MAECCOR my=b Kr,
KOTOpPbIH IBHWETCH eMy HABCTpEdY €O CKOPOCTRIO o =
=2 m/c. UnpenenuTh CKOPOCTH & H M HIApOB Nocae
yoapa., ¥Ypap cydvath aGeoMiOTHO yOpYraM, NPAMbBIM, HEHT-
paibHbiM,

127. M3 cveouna ABTOMATHUECKOTO (HCTONETA BblieTena
nyas Macco# = 10 r co ckopocThio © == 300 m/c. 3areop
nKCcToAeTa Maccolt me = 200 r npuMHMAaETEA K cTBEOAY npy-
HKHHol, MecTrocTs KorvopoH k= 25 kH/m. Ha kawoe pac-




=
SIHHE OTONOET 3aTBOP NOCAe BEICTPENa? LNHTaTh, HTO

NHCTOMNET WECTKO IAKPENJEH. g ..

128. lap maccofi m; = 5 Kr JBHMETCH CO CHKOPOCTLIO
iy = 1 M/Cc H cTasikuBaeTCH ¢ NOKOALIMMCA WapoM mMaccol
mz = 2 kr. Onpenenwts CKOPOCTH 4; W uy UapoB nocae
ynapa. ¥aap cuuTath abCOJIOTHO YNPYrHM, NPRAMBIN, UEHT-
paabHBIM,

129. M3 opyaHR, He HMewllero NpoTHBOOTKATHOIO YCT-
pPORCTEA, NPOMIBONMJACL CTPENbGA B FOPH3OMTANBHOM Ha-
npaenesuy. Korga opypse OBIO HENOJBHIKHO 3aKPErUIEHO,
CHAPAJM BLITETEN €O CKOpoCTHIO v = B00 m/c, a gdraa opy-
OHI0 pand BOSMOMHOCTE cBODOAHO OTKATHBATLCA Hasag,
CHapAM BHJETEN €0 CKOPOCTRID Us = 580 m/c. C wakoli cKo-
pOCTBI0 OTKATHACCE NMPH 3TOM OpyaHe?

130, Llap maccolt m; = 2 Kr CcralKHBaeTCH € DOKDH-
wiHMeA wapom Goaswedl macesl ¥ npH svoM Teprer 405 kun-
HeTHueckol  sueprud. Onpefdenuts maccy mg  GoJpllero
Wapa, Yioap cyHTaTh abcOMIOTHO YNpyrHM, NPAMBIM. LeHT-
panLHbM.

181. Onpenenprs palory pAeTAMEHWHS OBYX CoefHHEH-
HbiX NOCTEADBATENBHO NPYMKEH MecTHROCTHME Ry = 400 H/m
M ke ==250 H/m, ecar nepeas npyxuHa NpH 570M pPACTH-
Hysnacs Ha Al = 2 cm.

182, Ma maxvel rayGurof i =— 600 M NogHEMAKT KJIETh
maccol m = 3,0 T Ha KanaTe, KAXIBH METP KUTOPOID HME-
eT maccy m=— 1,6 xr. Kakas paGora A copepmaercs npH
NOAHATHH KJIeTH Ha noeepxHocTe 3eman? Kakos xoagupu-
UHEHT MNOJESHOre JeACTBHR 1] NOJABEMHOrC  ycrpoRcTha?

133. Ilpymuna mecTkocThio & — BOO H/m cxkara cunoll
F= 100 H. Onpegenurs patGory A ewemned chasl, RONOJT
HHTEJLHO CHKHUMAUIER NMpymRHHY eme Ha Al=2 cowm.

134. [1ee npysuus  mecTkocteld k=005 xH/m wn
ke = 1 kH/m ckpenness napannenssHo. Cllﬂen&m-rrh NOTEH-
IHanLHYK SHepruxo J1 nawmdol cucreMn OpH abooaorHol
nedopmanin Al =4 cm.

135. Kargyiwo Hy¥HO COBEpPLIMTH patory A, urofbi npy-
WUy MecThocThO k= 800 H/m, cxaryno Ha Py cM, Jo-
NOJHHTEILHO CHaATL HA Ax = 8 cm?

136. Ecan Ha pepxuKi KOHel BEPTHKANLHO PAclOJONEH-
HOH ClHpadbHOR 1 yﬁmk‘bl NOJIOHTE TPY3, TO NpyxHHAa
" commerch HA Al = 3 mm. Ha CKOJILKO COMMET NpPYRHHY TOT
e Tpys, ynaamﬁ HA KOoMel NPYMHHB ¢ BLICOTH hA=—8 cum?

137. Hz npyxupsoro necTofera ¢ NPYWMHHOH JMeCTHO-
ctei k= 160 H/m 6ot npouspegen spicTpen nynael maccol
m=8 r. Onpefeurs CKOpOCTL ¢ MyJH MNpPH BbiNETe €€ H3
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MHCTONMETA, BCAH DpyXMHA Ohna comara Ha Ax—4 cm.
138. Hanerts na npymHuebifl 6ydgep, Barod maccof
m= 16 1, peuravwmiica co cxopocrbio v = 0,6 m/e, vera-

HOBWJICA, C3KaB npyxeny Ha Al = B cm. Haflre oBuyio wect-
HOCTE Rk npyxun Oydepa.

139, Lleun mmnnﬁ =2 M NeMHT Hd UTWIE, OJHHM KOH-
LioM CBHCER ctoaa. Ecan namna ceewmpampeficn uacts
npeBHiiaeT ',fg! Lenb cockalinabiBaeT o croaa, Onpe-
AEe/IHTh CKOpPOCTh U LLE[[H B MOMEHT €& oTPhiBa 0T CTOJA.

140. Kakas paGora A poamuna OWTh COBEPIIEHA IPH
MOOHATHH € 2eMJIH MaTepHanoB LA NOCTPOHKH LWAHHAPH-
yeckol ObiMoxopguol TpyOsl Buicorol h = 40 M, HapymuuM
anamerpoM D = 3.0 m B BuyTpenunM anamerpom d = 2,0 m?
IaorHocTs MaTeépuata p NPHASTL pagHol 2,8- 1(0° El"fhlﬂ

141. llapuk maccof m =60 r, npHBRIAHELE K uﬂi{u"‘f

HHTH AAHHOH L= 1 2 M, BpamlaetcA ¢ HacToroll pg— 2¢
onApafck H3 TopHIoHTAABHYK NhockocTh. Huets }Fﬁﬂpauﬂnﬂw
ercd, MPAGAHMEN WAapHK K ocH jgo paccrostiist =06 M.
C kakol vactotoll ny GYAeT NPH 5TOM BPAILATLCA WAPHK?
Kauyio paGory A copepiuaer BHewmsi CHAS, HOPAUHBAH
HuTL? Tpewnesm wWapHKa 0 NAOCKOCTH NpeHeopet-:

142. Ilo KacatenubHOH K WKHBY MaxOBHKa B BHAE JIHCKA
npamerpom D=75 oM B Maccod m= 40 ¥r npurocxera
cina F= | wH. OnpenenHvtb yriopoe YCKOpPEHHE € M Mac-
TOTY BpallEHHA n MaXoBHKa yepes speMms [ = 10 ¢ nocne
Ha4yana NeHCTBHA CHALL €CJH pagHyc r IKHBa paegeH 12 cm.
Cunofi TpeHHa npenelpedb.

143. Ha obog maxoeHka aHaserpom D = 60 cm Hamoran
LIHYpP, K KOHIY KOTOpPOTO NPHESA3&H TPYs Maccoll m= 2 «r.
OnpejesHTh MOMEHT HHepuHH J maxoBHKA, ec/lH OH, Bpa-
IASICh PABHOYCKOPEHHO noj gelcTBHEM CHAB  TMECTH
TPY3a, 32 BpeMs [—3 ¢ nproOpen YIIOBYKD CHKOpPOCTH
w="9 panfc

144. Hutk ¢ NpHER3AHNMLIME K €2 KOHWAM Irpy3aMa Mac-
cami 7y =60 r 1 ms= 60 r nepexunyra vepes GroK gHa-
merpoM D=4 cm. Onpegearrs momeHT wHepume J Onoka,
eCJH Mol JeHCTBHEM CHABL TAKECTH IPY30B ON NOTYHHA YIAC-
Boe yckopenwe e == 1,5 pan/c®. Tpewnem M NpocKain3biBa-
HHEM HHTH N0 GJaoxy npeHelpeub.

145. Crepmenb BpallaeTcH BOKpYT OCH, NPOXOIA LLe
Yepes ero CepeamMmy, COrNIacHo ypasHeHHE @ = Af -+ BrY,
rae A 2 paaje, B= 02 pmy’@ Onpeaennts apamafﬁumﬁ'
M, neHeTeywiHH Ha CTEpIKeHL Yepes ppemn f= 2 ¢
m::m Hauana BPAIICHHS, €CAH MOMEHT HHEDUHH CTepiH:




146. ITo ropH3oHTAALHOH NJIOCKOCTH KATHTCA JHCK €O
ckopocTeio U= 8 Mmfc. Onpeasennste kosHUHEHT conpo-
THBJEHEA, ecJH JHcK, Oyoyus npelocTaBIEHHKM CAMOMY
ccGe, OCTBHOBHACH, Npoiias nyte § = 18 m.

147. Onpepenwrs MomesT cHAnl M, Kotopeil meobxo-
AUMO npHaoKHTL K GhoKy, DPOUGIOMEMYCH < HacrToTol
n=12¢ !, uyrofK ©OH OCTAHOBHICH B TEYECHHC BpeMeHH
At = B c. [lpamerp Gnowa D = 30 cum. Maccy Gnoka m =
== B Kr CUMTaTh paBHOMepHO pacnpenenchuoll no obony.

Bpauaercs nojy AeHCTEHEM CHALI HATAMEHHS HHETH, K KOH-
mAM kKoropofl nofBellend rpysel MaccamH my— 03 Kr H
rip = (0,7 Kr. Oppepeants cHibi HaTAmedds Ty w T2 HETH
no ofe cropont GaA0Ka.

149, K kpaw croga npeepennes GJoK. Hepes Gaok ne-
PEKHHYTA HEBECOMAH M HEDACTAMKMMAN HHTh, K KOHUAM
KoTopol npuepenaentl rpyabl. ONHE I'pys DBHMETCH No No-
BEPXHOCTH CTOJA, & Ipyrofl — BAOJAL BEPTHKANH BHH3,
OnpenesinTs kosdepuUHenT [ TpeHHs MENKLY NOBEPXHOCTAMHE
rpy3a B cT0Ja, eCIH Macchi Kamuorn rpysa ¥ macca GJoka
ONHBAKOBE H TPY3bl ABHIKYTCH © yeKopendem @ = 5.6 m/c.
IpockanuibiBaHHeM HHTH 1o G/AOKY H CHIoH TPREHHS, JNEH-
CTEYHUEH Ha GJOK, npexeipeub.

150. K KoHIaM JerKol H HepacTHMXMMoH HHTH, Nepe-
KHHYTOH uepes GJOK, NoapelieHbl TFpy3kl MacCaMH my ==
= 0,2 kr # me = 0,3 K. Bo CKO/IBKO pA3 OTAHYAKTCH CHAH,
pelicTEyWUHe HA HHTH No ofe cTopoHbl ot GJOKa, ecii
Macca Gioka m= 0,4 Kr, a ero ocb [IBHKETCH BePTHRKAJIBHO
BEEpX © ycKopersem a=— 2 m/c”? Cunamu TpesMs H npo-
CEAJibablBaAHKA HHTH 1o GooKy npevedpedb.

I51. Ha ckambe MMYKoBCKOro CHAHT HENOBEK H JACPIKHT
Ha BLITHHYTHLIX pyKax rips maccoll m= 5 kr gamnas. Pac-
CTOAHHE OT7 KadAol rupn mo oce ckamed { == 70 cv. CraMen
BpaLlaeTch © dacTorol = lc ' K&K HaMeHMTCR uacTora
BpalledHs cKaMBH H Kakyw pabory A NpoHspelleT YeJoBeE,
EC/JH OH COMMET PYKH Tak, 4TC PACCTORHHE o7 Kamnol rmpH
L0 ocp yMeHstneTes Jo b= 20 em? Moment pHeplHM dyeno-
BEKA M cKaMbH (BmecTe) orHocHTEnbmo och J = 25 kr- m’

152. Ha ckambe JKyKOBCKOI'O CTOMT e/ OBCK M AGPHMT
B PYKAX cTepMeHb BEPTHEAJLHO NO OCH cRaMbd. CKRaMbs
. Kakol yrnoBol cHopocThio wg OyneT BpamarhcH CHAMBA
€ YENODBEKOM, €CIH NOBEPHYTH CTEPHEHB Tak, YyrTobnl OH 3a-
HAJ FOpHICHTANBHOE NoackenHe? CyMMapHuiil MOMEHT HHEp-
UMM uejopeKa W cKamen J=5 wkr-m’. Hnwna crepmus
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[==18 m, macca m==06 kr. Cuurarh, UTo UEHTP MACC CTEpH-
H¥ C HENOBCKOM HAXOOHTCH Ha oCH naardopmbl.

153. IlnardopmMa B BHAC IHCKA OHAMETPOM E dmm
Maccod m=180 Kr moMeT BpallaTbeA BOKDYT BEPTHKANL-
HoH ocH. C Kako#l yriaoBo# CKOPOCTBIO @y OVIeT npﬁamama;
T4 nAarTdopma, €caH OO ee Kpaw NoHJeT HeJICBEK Maccol
my=70 Kr co cropocTbio v=18 m/c oTHOCHTENLHO NAAT-
popuni?

154. Tlnardopma, nmewmias QopMy BHCKA, MOMET Bpa-
LUIATECH OKOO BEPTHKanbHoH ocH. Ha kpaw niardopme
cronT wenoBer. Ha kakoli yros ¢ nopepHercs nnartdiopma,
BCAH HENOBEK NOHIET BAOAL Kpad nnargopMbel ¥, oboligna ee,
BEPHETCA B MCXOAHYID (HA nnatdopMme) Toury? Macca naat- _
dopse my = 280 kr, macca yenopeka my = 80 kr.

155. Ha craMpe JKyHOBCKOIO CTOHT Y4eNOBCE H JepiKET
E PYKE 34 0Chb BEJOCHTEANOE KOJECO, BPALMIAKINEECH BOKPYT
cBoRH OCH © YIMOBOH CROPOCTLIO =25 pan/c. Och Koneca
pacnionoieHa BePTHKaAbHO H COBINALAET € OCbI0 CKaMbH
H{EﬁE L IPOCTHIO 0y CTAHET Bpalﬂﬁm
CHAMBS, ©CIAH TNOBEPHYTH KOJECO BOKPYT TOPHSOHTENRHOR
OCH Ha }rrm m—ﬁﬁ“?‘ Mmem BHERI NEACEE T L e ’

l5l ﬂ,ﬂﬂﬂpﬂﬂﬂt{ﬁ ETEPH{ERB Maﬂuﬁ Iml ﬂ M MOMET
ceolo1H0 BPALLATBECA BOKDPYT FOPH3OHTAJLHOH OCH, npmxﬂﬂ;ﬂ
el vepes opwH M3 ero KoHuoe. B apyroi sovell afoooThg
HEYTIPYIo YAapAeT NyNA Maccol m=7 r, JeTRian ﬁmmﬂm
KYyNADPHD CTEPIKHID H €70 OCH. Gﬂp&ﬁmrnzb maccy M crepai-
HH, ECIW B PeSYyNLTATE NoNafaHWA MyAW OH OTKJOHMTCA Ha
yroa aﬂﬁﬂ” Hpﬁﬁﬁm cmpma myJH v—ﬂﬁﬂ Mf&

A o fiﬁ%puﬂﬂ BOKPYT mﬂuanhmﬁ m:.n ¢ HABcTOTOH

=8 Mu# ', croRT wenoperk maccolt m=T70 Kr. hcsma e-
J}BEER !I&fl&l]lﬁ}] B LEHTD RRBT*.F!HI:[. OHa CTada BpalllaThCH
¢ uacrotoi ne=10 mus ', Onpenennts macey me nnatdop-
mMul. MoMeRT MEEPUMH NelOBEKa PACCHHTHIBATL KakK AJA Ma-
TEPHANBHOH TOUKH.

158. Ha wpaw Hannﬂaﬂmﬂﬁﬁ CKaMbl M YKOBCHOIO JHA-
meTpoM D=08 M H Maccoil m;=06 Kr cToeT YenoBeK maccol
ma—60 kr. C kakoh yrooeol cHOpOCTBEI) « HaUHET Bpa-
LIATHECH CEaMBH, €CJH YeNnoBEK noHMaeT .He’f'ﬁu.lﬂﬁ Ha HEro
MAY Maccoh mws‘;}s Kr? TpaekTopma MAYA FOpPHIOHTANLHA
H NpoXofHT Ha pacctodnms r=04 M 07 ocH cKambH. CKO-
pocTs Mata v=5 mfc.

159, lNopusouTaasHan nnatdopma maccofi m=—150 &r
BPAaAeTCH BOKpYr BEPTHKAZLHOM OCH, nNpoxopfplefl Hepes
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penTp naaTdopmul, ¢ gacroroi n=8 mpp . Yenoeek mac-
cofi me=70 Kr CTOHT NpH 3ToM Ha Kpaw nnarhopMbl,
C Kakoli yrnoBoil CHOpPOCTHIO ® HAYUHET BpalUaTLCR nnart-
opma, €cnu YENoReR NepeHieT or Kpas MIaT(opMbl K ee
nerTpy? Cusrtare mnardopmy HpYriabM, oIHOPOLHBIM JIHC-
KOM, 8 UEJOBEEA — MATCpPHAJIBHOH TO4UKOR.

160, Onvoponili cTepHerb LavioR =10 M H maccol
M=0,7 wr nosBelicl Ha I'OpH3OHTANLHOR OCH, npoXxoasuel
uepes BEpXHHH KoHEL cTepxiA. B Touky, OTCTORILWYID 0T OCH
Ha ?/3l, aGcoMmoTHO YOPYro YAApser nyan Maccoil m=5 kr,
NETHILARA NEpNEHAHKYIAPHC crepkmo H ero ocd. [locae yana-
pa CTEpMKEHb OTKAOHHACH Ha yron a=60°, Oupepennts cro-
pocTh NyJH,

161. Onpepennth HanpfxenHoots O rpaBHTAUHOHHOIO
nonfi Ha Buicore A=1000 ®m Hal nNOBEPXHOCTHID JemaH.
CyHTAaTE MABECTHRIMHM Yockopenue g ceofofporo NaleHHu y
nosepxeocTy 3emMnH M ee papuyc K,

162. Kakan paGota A GyneT copeplieHa CHOAMH IpaBH-
TALUHOHHOTG MOAA TPH DANEHHEH Ha JeMaAl Tensa maccof
m=2kr: 1) ¢ puicoret k= 1000 kM, 2} u3 GecrodeduooTH?

163. M3 GecHoHeuHOCTH Ha TOBEPXHOCTL JeMAH nanaeT
meTeopuT Maccoli m=30 kr. Onpepeauts pabory A, KoTopan
npM oM GYIET coBepiieHa CHAAME FPABHTALHOHHOID TNOAA
denan, Ycroperse ceolofHOC NajeHusl F ¥ NOBEPXHOCTH
3emad H ee paguyc R CUHTATHL H3BECTHBIMH.

164. C nopepxuocty 3eMan BEPTHEANLHO BEEpPX NYIUEHA
PaKeTa ¢o CKopocThio =0 KM/c. Ha Kakyw Bbicoty OHA
NOAHHMETCH ?

165. [lo gpyroBol opbute BoRpyYr 3esslH ofipaliaercH
CNYTHHK ¢ nephofioM =90 mup. Onpepenuts BHCGTY CNyT-
HHKA, YcKopeHwe CBobOOHONO nNajeHHA £ V NOBEPXHOCTH
3eMJH H ee pagnyc K CUHTATh HABECTHBRIMH.

166. Ha kaxom paccrosines OT UeHTpa 3eMIH HAXOIHTCH
TOUKA, B KoTopol HaAnpAMKeHHOOTH CyMMapPHOTG TpPaBHTa-
uncHuoro noas Jemnd o Jlyed paewa nyawo? [lpuwste, uro
macca 3eman B Bl pas Goabwe macesl Jlywni B uwro pac-
CTOAHEE OT penTpa 3emam no uenTpa Jlywd paesc 60 pa-
IHYCAM 3eMAH.

167. Cnyteme obpamaeTcd BoEpYr 3emiH no KpyroBoH
opbuTe Ha pulcore A=0520 km. Onperenute nepuon obpa-
HIeHMA cNyTHHKA. Yckopenwse ceoliofHoro najeHHA g y no-
BEPXHOCTH 3eMIH H €e panmyc E cuuraTh H3IBECTHHIMA.

168. Onpepenntey IHHEHEYID H YIIOBYI0 CROPUCTH CHYT-
HHEa 3emnH, ofpamalcilerocs o KpyloBol opOHTE HA BHI-
cote A= 1000 km. ¥cropenne ceofoaHOTO NMageHHA £ y No-

at
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BEPXHOCTH JemMiAH B €€ pagMyc R CHHTATHE H3IBECTHBIMH,

169, Kakoea macca 3eMmns, ecaH H3pecTHo, 4To JlyHa
B TEueHHE rofa coeepiuaer 13 ofpawennit ml{p I 3eMaH H
paccrosuie ot 3eman no Jlyue pasHo 3,84.10° m?

170. Bo ceonbko pas cpeldff NJIOTHOCTE 3EMHOTD DBe-
HECTEa OT/NHYaercA of cpepped naoTHocTH Jdyweroro? Ilpe-
HATH, YTo pagnyc Ka 3emaw B 390 pas Ooablie paamyca Rp
ﬂyﬁbl H Bec Teda Ha Jlywe B 6 pas mednine Heca rteaa ua
3emne,

171. Ha crepmupe naHHo# [=3( cM YEpenneHsl fpa ojH-
HAKOBLIX IpY3MEA. ONHH — B CepepHHE CTepXHA, apyrof —
HA ojHoM M3 ero KoRuop. Crepskens ¢ rpysamm kogjelnercs
OKOJIO TOPHM3OHTANBHOA OCH, NpoXopsLlel uepes cBobonHbH
KOHEIl CTEPHHA. Clnpame.ﬁu'm NpHBedEHKRY0 AAHHY L H ne-
pHop T nmpocroix rapMoHHueckHx roaeGanvi jansoro ¢M3n-
ueckoro Maateeka. Maccofl crepsus npenefpedb.

172. Toura yuacieyeT c/HOBpEMEHHO B ABRYX B3IAHMHO
NEPNeHAHKYIRPHEX KoJeOaAHNAY, YPaBHEHHS KOTOpHIX X==
=A; sinw E{ y=A:coswyd, roe A =B cm, As=4 M,
wi==wy=2 ¢ . Hanwcars ypaeHeHHE TPAEKTOPHH H MOCTPO-
HTh €. HMEHMB HallpapJeHHe ABHAKCHHH TOUKH,

173. Touka coBepiiaer NpoCThie rapMoHHEYecKHe Kosaeba-
HHH, y?ﬂﬁﬁﬁi{i{ﬁ voTopbiX x=Asinwl, roe A=5 cm, o=
— Ec B mMoMeHT BEpemeHM, Korpa TOUKa obnalana noTeH-
uuanmcrﬁ suepruen I1=0,1 mJlx, na vee pefcreoBana Bo3-
Bpaulaonan cuia F=5 mH. Haftte 5T0T MoMmedT ppemen £,

174. Onpepeaunts HacToTy Vv NpOCTHX FapMOHHYECKHX
konelannil aucka pagRycoM R=20 cM oKOIo ropH30OHTANbL-
HOoH OCH, NMpoXodsillel yepes cependey paavyca [HCKa Nep-
NEHAHKEYJIAPHO 8M0 NAOCKOCTH.

175. Onpepgeants nepiod T npocrblx FapMoHHYeCcKHX Koo
nefiapnil gnucka papuycom K — 40 om oKoslo ropHsolTanbHOH
ocH, TpoXojsiled uepes of pAsYIOLLYH NCKA. '

176. Onpepennte nepuopn | koneGannil MaremaruyecKoro
MAaATHHKA, €CAH ero MOAYAb MAKCHMANLHONO NepeMeucHHs
Ar=18 ¢M M MAKCHMANLHAA CKOPOCTH Uma— 16 cM/cC.

177. MarepnanbHan TouKa COBEpUIAET NPOCTHE FApMOHH-
yeckue KoaelapHf TaK, UTO B HAYANHHLA MOMEHT BRCMEHM
CMEIIIEHHE X=—4 oM, & ckopocts tp=10 omjc f}npeﬂeﬁmm
amnanTyny A B Hauanwuyio dasy go Kogsebavuil, ecaw hx
nepeon =2 c.

178, CrnapeiBalorTcd gpa konefaiis olHHAKOBOrG Ha-
NpaBIeHds ¥ OOHHAKOBOrO nepeoga; X,=A; sinel H Xg==
= Apsinwgdf4-1), rAe Ay =A:;=3 cM, )1 = g —=1IC
1=0,5 c. OnpepennTe aMIIBTYAY A H HayanuHyo a3y Ep&
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pesyabTHpyiowero roaebaumn. HanHcaTth ero ypapHeHHe.
ﬂa{i‘rp{&mh HEKTOPYIO OHarpaMmy QOIS MOMeHTa Bpeme-
HE =}

179. Ha rnajkoM ropH3OHTATLHOM CTONE NemHT Wap
maccofi M=200 r, DpuKpenNeHHHH K FopH3IOHTANLHO pac-
NONOMEHHOH JETKoH NpyMHHE © ®ecTRocTbio R = o000 H/mM.
B wap nonapaer nyns maccoft m=10 r, nerawan co cko-
pocThio =300 m/c, H sacrpesaer B HeM. [lpenelperas ne-
PEMELLEHKEM [IADA BO BPEMA yiapa ¥ CONPOTHHICHHEM BO3-
Oyxa, onpegeadTs amiantyny A w nepuon I koneGanui
[apa.

!:;Bﬂ. Hapuk macceof m==60 r koaefeTcA € NepHOLOM
T=2 c¢. B HauapbHulii MOMEHT BpPEMEHH CMELLEHHE IapHka
xp=4.0 cM ¥ ou otaanaer sueprueft E=0,02 Ilx. 3anucars
YPABHEHHE NPOCTOre FapMoHMyeckoro koaefaHnA IIapHKa H
33KOH HESMEHeHHA po3Bpaulaiiefl CHAB © TEUGHHEM Bpe-
MERKN.

2. MOJIEKYJIAPHASR ®HIHKA.
TEPMOOHHAMHEA

OcHoprbe GopmyiiH
Konwyecrpo pemmectBa® tena (cHeremul)
ve= N/Na,

rie N — uHeAo CTPYKTYPHMBEIX IEMEHTOR (MOJEKys, aromMos,
HOHOB H T.MN.), COCTaBASIOIWHY Teao (cHereMy); Na— no-
cronHuan Aporagpo (Na—6,02-10% mons™').

MoanapHan maccs BELIECTBE

M=m/v,

i€ M — Macca OAHOPOAHOro Teaa {CHCTeMB), v — HOMM-
YECTEO BELECTBa 3TOTO Teaa,
OTHOCHTEAEHAR MOJEKYNHAPHaA Macca BellecTea
M. =£j mAm@

Fa€ r; — YHCAO ATOMOE -I'o XMMHYeCKOTO 3MeMeHTs, BXoas-
IIHX B COCTAB MOJEKYIL JAaHHOrO Bewectea; A, ; — oTHOCH-
TeBHad AaTOoMHaAH pMACCa 3TONoc 3IeMEHTA. G’I“HHT&}]hHh}"E

* KoauuecTeo BelecTBA — HHOAO CTPYKTYPHMX SOEMEHTOR (MOSEKWT,
BETOMOB, HOHOR B T, 1), COnepaamircn B refde wiH cHoreme. Koaswecteo
BEMECTIRE BTN GOTER B MOJHE, Moas i HORHMEEC TEY BELUEC B0 Ol
CTeME, COAEpHWAEMEA CTOALKO e CTPYRTYPHRY SJIEMEHTOB, CKOJORKD C©O-
AEPMHTCA aTtosmos B yraepone-12 maccoh 0012 wr.
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aToMHuie Macchl npHeopgATcA B tabnuue [, H. Meupeneesa.
Cwm. Tarkse tatn. 14 INpeaomenun.

Cesiab MoasipHoH Maccw M ¢ oTHOCHTeNLHOH MOJeRyJIRp-
HOl mMaccol BelecTBa

M — Mf‘k@

roe k=10"" kr/moae.
KosHYecTBo BELUECTBA CMECH FasoB

v=vi+vet ... +vi= Ni/Nat-Ne/Nat ... NN
HiH

Wwfw w%ﬂ fﬁm

roe v,, N:, rmy, M; — cooTBETCTECHHD KOJVIHYECTBO BEHIECTRA
UHCAO MOJERYJ, MACCA, MOJSPHAH MAacca i-Io KOMOOHEHTA
CMECH,

¥Ypaenenne Mewnneneepa — Knanefipona (ypaenenwe co-
CTOAHHA HiIea/bHOIMD rasa)

pV m—_% RT — vRT,

rie m -~ Macca rasa, M — monsipean macea rasa, K — Mo
JApHAA rasoBad MOCTOARHAS, V — KOMHYECTBO BeLUECTEE,
T — TepMOpHHAMHYECKAR TEMNepaTypa.

¢ OnuiTHLE raszoHble 33KOHL, ABNAIOUIHECH YACTHLIMH CAY-
uaAMy ypapuenns Mennencena — Kaanefipona s maonpo-
Ueccos:

a) aakop Boitna — MaproTta (E30TEpMENECKHA NpoLECce:

T=const, m=const)

pV = const,

WIH A8 ABYX COCTOAHHHA rass
B V,— Pe Vs

6) sakon l'efi-Jlwoccaka (waoGaprulit nponecc: p = const,
==const)

& = const,

HJM AAA ABYX COCTORHHH

FE by
0 Lo



B) azakce [lapne (macxopuwi# npouecc: V=const,
n=—const)
n

o const.
KIH A ABYX COCTOAHMA
L.y
i I:"

%% const,  Anw

rne g V,, T, — papnenpe, ofbeM W TeMneparypa raia B
HAYANLHOM COCTORHHE, P2, Ve, T: — 1€ e BENHUMHE B KO-
HEYHOM COCTORHHEN,

Jarod anwioda, onpencAasiiii japacHHe CMECH TA308,

p=pitpet .. +pu

rfie pi — NAPUHANLHBLIE NABACHHA KOMNOHEHTOB CMECH, n —
YHCIO KOMMNOHEHTOB CMECH,

Tlapupanuupim fapaenmeM HA3LIBSETCH JAaBfeHMe rasa,
KOTOPOE MpoM3aBOAHS Obl 3TOT ras, e On TOABKO OH OfHH
HAXD/IWICA B COCYIE, SAHATOM CMEChIO.

Moaspran Macca cMECH Ta30B

e T

. i
PEe e — MEBCUA IO BOMIDHEETA CMPCH, W, =— -—ﬂg- — BOIH-
§

HECTBO BelllBCTBA (-0 KOMMOHERTA CMECH; n — HHCIO KoM-
NOHERTOB CMECH.

Maccopas 1048 i-r0 KOMNOBEEHTA CMecH Tasa (B fonux
ENMHHIIE HAH NpoUenTax)

rpne M — MACCA CMECH,
KoHUeHTPELHA MONERY.

rie N — unciio Monexyn, conepXauHxc B JaHpol CHC vae;
p — HACTHOCTH BeuiecTBa; V — ofbemM CHCTEMBEL Dopuyna
CIpABELIHBA HE TOJLKO JH ra3ce, Ho H A48 no6oro arpe-
I'STHOMD COCTORHHWA BELIECTBA.
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OcuopHoe ypaBHeEHHe KMHETHUECKOH TEOPHM rascs
== I’ afl {EE‘I ) -
rne {E,) — CpeiMAA KHHETHUECKAH SHEPIHA NOCTYNATEIb-
HOIO JBHMKEeHHH MOJeKynbl.
CpelHAs KHHETHHECKAH 3SHEPrus NOCTyNaTe/bHOrCc JBH-
MEHHA MOJeKVIIh

(ea) = */kT.

roe k — nocrosHHan Boabnmana.
CpeHaf NOIHAA KHHETHYECKAR SHEPTHA MoJexyJH

() = 5 kT,

roe i — yHcao creneHel ceobonnl MOMEKYIIGL
3aBHCHMOCTE AABNEHHA TA38 OT KOHIEHTPALHH MOJEKYN
H TEMNeEparyphl

CKopocTH MOJeRys:

[ sRT
7]

[ BRT
M

\/ —5— — HakGuoqee pepoRTHAaA,

— CPEAHAH KBaIADETHYHAH;

— CpellHAN apHdMeTHUECKaR,

Oe M, — MACCA OQHOH MONEEYJIb.
OTHOCHTENBHAA CHOPOCTE MOJEKYTh

i =vjv,

rie ¥ — CKDpPOCTb DaHHOH MOJEKYLL, -
Viennnble TENMOEMKOCTH Tasa NpPH NocTosHHOM o6BeMe
{¢yv) ¥ nocroAMHOM papNERHH (cp)
R V i1+2 R

i

8 N ° B M

CBH3E MeMmJY yienbHol ¢ H monapHoll C TenyoeMKoc-
TAMH

c=C/M, C=cM.
¥pasuenne Makepa
Ep""“ Gaf —_— ER.
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BHYTFEEHHR JHEPIHA HIACANLHONO raza
m 0 I

[leppoe Havano TepMOIHHAMBKR
Q= AU 4 A,
rie @ — Tennora, coolWeHnas cuereMe (rasy); AL — ua-
MEHEHHE BHYTpeHHel sweprun cucremsl, A — palora, coeep-

[UEHHAN CHCTeMOH NMPOTHE BHELLHHX CHI.
Pafora paciwuspenHs rasa:
¥

A = &pdlﬂ' B oflem Cayuae;

A= p{Vﬂ — Vi) npn H3acGaprOM NpoLecce;

R?'ln I'Ep:l-i HAOTEPMHUECKOM Npolecce;

A= A= ﬂ——CmT Hﬁuﬂmﬁm%[ I ‘g")?w']

npy apualaTHoM nponecce, e Y= Cp/cy — NOKAIATENL
appabars,

Y¥papuenun [lyaccona, CBA3LIBAKUIHE NapaMeTphl wWie-
ANLHOIO Tasa NpH ajnabaTHoM Npolecce:

T V)Y—I
A A8 T L
pV’ = const, — ( v ;
™" —( V'l) d T _( m

Tepmuyecknii KITH unkna
_ @i —Q
= Q, #
rie () — rennota, noayuennan paGodMHM TenoM OT Tenao-
oTnaTiHka; Oy - rewiora, nepepaHiad  palodHEM  TenoM
TETWIONpHEM HUKY.
Tepmuyeckudt KITH uwkna Kapuo
B NS
1 0y h

rie Ty B T, — TepMojunaMuieckie TEMNEPaTyphl TENJOoT-
AATHHEA H TEIONpHEeMHHKA,
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= —fr,, HIH = %%;
rie F — cina nopepXHocTHOrC HATHAMEHHA, DedCTBRyLLAR
Ha KoHTyp I, orpasBuHBamigHfl NOBEPXHOCTL MMAKOCTH;
AE — HaMmenenne cpofo/HOH SHEPTHH NOBERPXHOCTHOR nnen-
KM MHIKOCTH, CBAZAHNOE ;C HM3aMCHeHHEM Inowmane AS no-
BEPXHOCTH 3TOH MNEHKH.
Popmyna Jlannaca, BHpajalWan JABAEHHE p, CO3ZA-
BAEMOE CIDEPHUSCKON NOBEPXHOCTLIO MHIKOCTH:
_
R’
rne R — papHyc cepHIecKol NOBEPXHOCTH.
Bricota nofmeMa XKujkocTH B KanHLIApHol TpyOue

pgh

e -

rne 8 — gpaeso# yroa (0 = 0 npe NoNHOM CMAYMBAHEH CTe-
HOK TPYDEH MMAKoCTLI; 0 = n 0pH nOJHOM HECMAYHBAHHH) ;

R — papsyce kawana tpyOKH;, p — IJNOTHOCTH MHIKOCTH,;
£ — ycropenwe cBo0ofHOro NajeHHH.
BricoTa NoghemMa MHOKOCTH MEXLY AByMA GIH3IKEME H
napasJefbibiME OpYr APYTY NACCKOCTAME
Ao 2eecosh

roe d — pacCTofiHBe Mexjy NIOCKOCTAMH.

MpeMepy pelweHds 3apay

Mpumep 1. Onpepenadts aas cepHol kKHcaotel: 1) orHoCH-
TENLHYID MOJEEYARDPHYI Maccy M,; 2) moaspuye maccy M.

Pewenne 1. Omocrressian MOJEKYIHpPHaR Macca
BEILECTEA PABHA CYMME OTHOCHTEILHEIX ATOMHBIX Macc Beex
SNEMEHTOB, ATOMBl KOTOPHIX BXOOAT B COCTAB MOJEKYIB JaH-
HoI'c BellecTea, H onpepeanercs No gopMmyne

M. =% nA, (1

I'le n — HHCIAO aTOMOB i-ro INeMEHTE, Hlﬂ,ﬁ.ﬂmﬁx Bop
Kyay: A, ; — OTHOCHTELHAA ATOMHAH Macca i-ro amgwﬁm
XHmueckan (GopMyna cepHofl KHCAOTH HMEeT BHE
H:S0,. Tak Kak B COCTAR MOJEKYTH CepHOH KMCIOTH BXOIAT
ATOME! TPEX 3JEMEHTOB, TO CTORLLARN B NpaBof HaCTH paBen-

-
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Ba (1) cymma Oyner COCTORTL M3 TPEX CAAraeMulXx W 3Ta
CPMYJIA NpHMeT BHIO

M. = A +ﬂ$}1m e} raA, s {2)

. H3 dopmynu! ceprofl KUCAOTHE fanee cAelyer, uto n;=—2
{noea atoma BofopOaB), Ag==1 (OOMH BTOM cephl) W R3=—4
(yeTLlpe aTomMa KHCIOpOARa).

JHaueHHE OTHOCHTENEHEIX ATOMHLX Mace BOAOpPOAA, CEpH
H EWCIopona sadiped B taGauue I M. Mengeneepa wuim
B tatini. 14 [lpuaoskedus:

A= 1, A =32, A..=IbL

Iopcrasus auauwenns f; W A, B dopumysny (2), Hadipem
OTHOCHTENBHYI0 MOJEKYJIAPHYID MACCY CepHOH KHCAoTH:

Mi=2-14+1-32+4-16=098.
2. 3Has OTHOCHTENBHYI MOJEKYJIRpHY® Maccy M., nai-
JeM MOJApHYI MACCY CEepHOH KHCAoTH 1o (opmylie
M= Mk, (3)

roe k=10"" xr/moue.
INMopcraeue B (3) 3HAUEHWE BEJHUMH, TOIYHHM

M =98.107" kr/mons.

NMpumep 2, Onpeseiuts MOAAPHYIO Maccy M cmecu wue-
Jopofa Maccoii m=25 r M a3zota maccoll my=73 T.

Pewenne Monaprar macca cmecu M ecrb oTHOmeE-
HHE MACCH CMECH /M K KOJHYECTBY BELIECTBA CMECH V!

M= m/v. (1)
Macca cmecu paBHa CYMME MAcC KOMIOOHEHTOB CMECH:
M == [ -} Ms.

KoawvecTeo BPIUECTES CMECH PaBHO CYMME KOIHYECTE
BELIECTBA KOMITDHEHTOB!

RN e = .

)

IlprMenns MeToll, ucnonblosaniul B npamepe 1, Haiigem
MOJIApHEIE Macckl KHoaopopa Mg v asora Mg

M= 32.107* xr/mons;  Ma= 28. 107" kr/moas.




Tlopgerapun sHavelun peanudu B (2) u mpoH3penemM Bph-
YHCEHHA:

: 25-10~* 4 75- 10~

ﬁﬁlﬁ' lﬂ"”3 Kr/Mods,

MNpumep 3. ﬂnmﬁenm*u yucio N mMosexyn, copgepskammx-
cn B o6peme V=1 mn® Bomm, W mMaccy m; MONEKYNH BOmbL.
CuHTad yOIOBHO, 4TO MOJEKYAR BORHW HMEIOT BHO HIADHKOSE,
CONPHKACAIDILEXCS ApyY ¢ gpyrom, Ha®tw mmamerp d mo-
JEKY,

Pemenwe UYucio N mosexyn, comep¥aimxcs B me-
KOTOpPO# cHCTeMe maceoll m, paBHO NPOHIBEAEHHIO NOCTONAM-
Hofi Asoranpo N Ha KOJHYECTBO BEIECTBA Vi

N=vN,
Tak kag v=m/M, roe M — monapnan wmacca, 10 N=
mig
roTHoCTH Ha obwem V, noayuum
N = pVNafM.
INponsgenem BHYHCAEHMA, Y4YMTHBaf, qrto M=18X
¥ 10? grfmons (cm. tatn 14 [lpunoxkewns):
« 107 1o ®
N=-Ti0
Maccy my opHofi MoaeKyAH MoMHOD HaltTH Do dopmyne
m = M/N, (1
TMogcraswe B8 (1) suauenma M wm Na, Hafilem maccy mone-
HY/bl BOOBI

« 6,02-10* monexyn = 3,34-10" MOJIEKYJL

I
6,02 1
Ecauy mMojekynw BoObl MAOTHO NPHAEraldT ApYr K EpYYY,

TO MOMHO CYMTATH, YTD HA KaM(Iyld MOJCKYAY HPMXOARTC
ofvem (KyGuueckan svefika) V,=d°, rpe d — pwamerp mo-

néky.nu Oreropa
d—48/1l . (2)

O6wpem V), uafinpem, paspenus moaApaail ofvem V,, ma
YHCAO MOAEKYA B moJe, T. e. ua Ny

Vie=Vo/Na (3)

Kr = 299.10 % kr.




INoncraeum eripazkenne (3) B (2):

d=YV./Na

rne V.= M/p. Torna

piVa). (4)

Ilpopepum, paer oM npagaf 4acTh supaxensn  (4)
EIHHHIY DIHHE:

My | srfwoss ) P _
{ Lol [ V] %{ |§§E‘fﬁ£§ I moas™ '} =1 m
ﬂpﬂmnﬂ,ﬂgm BEYHCJAEHHH:
IE ' DM mmm — 10 s
d= \/ WoemE M 3011077 m=311 nm.

NMpumep 4. B Gannone ofwemom 10 0 waxogwres renni
nos papgsendeM py==1 MIla ¥ npy Temneparype T, =300 K.
Iocae tToro kak W3 Gannosa OGbiio saato m= l0r renus,
TemiiepaTypa B Gamnone noMusunack po Te=290 K. Onpe-
JENHTE NEBJEHHe pe TEJAMA, OCTABIICIOCH B GaANOHE.

Pewenue Jlna peuweswsd 3afayd BOCTOAb3yeMcH
ypapueHnem Menneneena— Kasnefipona, fnpHmeHus ero K
KOHEUHOMY COCTOSHMED Tasza:

;i
rae mg — MACCA reaud B BANOHEe B KOHCHHOM COCTORHHM;
M — MoaspHan macca reams; K — mMOJsHpHaRn rasoBas n0o-

CTOAHHARA.
H3z ypassenns (1) Bmpasum HCKOMOE [aBfCHHE:

po=maRT:/(MV}). (2)

Maccy m. reHA BEPAIHM Yepe3 Maccy M, COOTBETCTRY-
0MYI0 HAYAJLHOMY COCTOSIHWIO, M M&CCY I Teflisl, B3ATOro
a3 Gannoma:

Mo= M— N, (3)
Macey my requs Hafigem Taoxe uz ypssuenns Mewje-
jeesa — Kaanefipona, OPHMEHHB er0 K HAYaJbHOMY Co-
CTOHEME
mi=MpV/{RT,). (4)
INopcraske BupameHde Macch m 8 (3), a 3aTem Bwipa-
Weude mq 8 (2), naBpem

M,F‘is"f ET;
Pz wr, M) v



L a  K
T L 5)

Ilpoeepum, paer au Qopmyna (D) eIHHHIY DABMEHHA.
Has sToro B ee 0pasyio YBECTH BMECTO CHMBEOJOB BEJHUHH
MojcrasHM HX efvHuns. B npasoft wacre dopmysu pgBa
craraemeix. OueBHaHO, WTO 0epeoe HE HHX BAET efHHHLY
IABJMEHHA, TaK KaK COCTOMT H3 pBYX MHOMHTENeH, nepBmé
3 Kotophix (¥e/T,) — Gespasmepuold, 8 BTOpPOH — Janje-
Hue. Ilposepun BTOpOE ciaraeMoe:

[m] [R]|T] l rr | O/ (moae-K) - 1K | Br- 1 moas 3
(MWD ] wrjmooe i 5 1 wr

|kﬁ%l§¢f€¥3}h H'L_' I 1y 1

IMackans npasiercn ennnunedt pasneknsa. [lpouasenem
BREYHCAEHHA 1o dopmyne  (B), yydThBan, ute M=
=4.10 31{1‘,"&;&:1& [m taban. 14 Tpraoxenns):

20 e 10| 83l [Ma=2364.10° MNa=
ﬂﬁm(%' 10 & e 29‘0) Ila==3,64 10° Ila

0,364 Mlla.

Mpumep 5. bannon copepmut m;= 80 r kKHCaoponz H
my= 320 r aprona. Jlaenenue cmece p== | MIls, remnepary-
pa T=2300K. IlpunumMan peHEBE FasH 33 HAEAJLHEE
onpeneantTe obsem V Gannowua.

Pemeune Ilo sakony HancroHa, pasiieHdHe CwmecH
pﬁmm Cysme MapuManbHEX fAaBIeHHH Tai0B, BXOUAUIHX B
cocras cverd. [lo ypasmennmio Menpeneesa — Kaanefipona,
napmia.ubm::ge OS8BJEHHA p; KHCAopoZE H pPs aprodd BeIpa-
HawTcH hopMynamMn

pr=mRT/MV), p:=mRT/(M:V).

-

Caegosstesbdo, o 3akosy JlanbToHa, nasaeHHe CMeCH
rasos

g _mgy BT
P=p1 -+ ps KR pw( Mﬁ; v
oTKRYAs obwen OANAOHS

v={ X 5
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Ilpov3peneM BHMUCIEHHA, YUMTHBaA, yTo M =32 ¥
X 107" kr/monp, My=40-10"" kr/mosb (cm. 7aba. 14 Tlpu-
JIDHEHHA)
yof 008 o B3 N BSI00

4 3 oy _
a8.10 *'. 40 10" M 0.0262 m*=26,2 a.

Mpumep 6. Halith cpeptiomn  KHHETHHECKYED SHEPTHID
{84} BPALLATENBHOID NBHHEHHA ONHOH MOJEKYJE KHCAOPO-
na nopu temneparype 7T=300 K, 8 TAKKe HHHETHUECKYID
sHepru B, BpamaTe bHOro  ABHMEHHA BOEX  MOJEKYJ
KHCaopoda Maccol m—4 r.

Pewenue Ha Kamnywo crenedt ceofofb MOJEKYIH
raida IMNPHXOOHTCH OOHHAKOBAA CpefHRs 3HeEprus (g )=

I
= kT, rpe k — nocrossuan Boatomana; T -— tepMonuuna-

MHUECKAR TemOeparypa rasa. Tak Kak BpallaTe]bHOMY
ABHMEHHIO JByXatomeol monexyns (Monexyna' kncnopo-
n& — ABYXATOMHAR) COOTBETCTRYIOT pBe crenedd csolonwl,
T0 CpefHAA 3HEeprHA BPAULATENRHOTO [JBHKEHHA MOJAEKYAR
KHCJIOpO/ia

(€us) =2+ 5 kT. (1)

KHHETHUECKAH SHEDPrHs BPallaTeIbHOTO JBHMEHHA BCeX
MOJERY/ rasza

Ev= (e} N. (2
Uneno BCEX MOJEKYJ Ta3a
N=Nav, (3)

rae N.— nocrommuarR Asorafpo;, v — KOAHUYECTBO Bellle-
CTBd,

Ecan yuecrb, 4WTO KoaMwecTso semectea v=m/M, rpe
m — macca rasa; M — monspHan macca raza, 7o opmyna
- {3) npumer BHR

N#NAETT{“,

loacrapue prpaxenie N 8 dopmyny (2), noayuaem

Eu=Nﬁm{Ew}fM* E'l)

IpoviBenem BEYHCIEHHA, YUHTHBAN, 4TO a8 KHCADpOOA
M==32-10"? kr/moab (cm. 1860, 14 Tlpuaokenun):
(Eep) = kT=1,38-10"".350 ok =483- 107 IIn:

]

E.—6,02- ID%-*“LS;;, 102 Mac==2364 Inc



Mpumep 7. BruMca®Th yAeNbHEE TEIWIDEMKOCTH TIpPH
NOCTOAHHOM oOLeMe ¢y H OPH IIOCTOHHHOM HNABNEHHH Cp
HEOHA U BOAOPOAS, NPHHMMAH 3TH TA3L 38 HACAJbHBIE,

FeweyHe ¥NpeawHule TENNOEMEOCTH HAEANLEKWE Ta308
BHIpAHANTCA hopMynamH

Cv =5 77+ (1)
sy (2)

roe i — u4Mcao creneHed csoboge Moaekysu rasza, M — mo-
nApuan mMacca. Jlaa peona (opnoatompwifl raz) i=Jd #
M=20-10"* kr/mone (cm. Tabn. 14 Tpunomenns).
INpouaeenem pHUHCTEHHA,
4 &4l

T —— wfwm ﬂH}}H*H]Mﬁ,ﬂ#*IDﬂ ﬂi’l“:f{ﬁf"l{}g

= 3”;? ﬁ% Iax/ (kr+K) = 1,04 107 Ix/ (kr-K).

=2.10" kr/mons. Torpa

o Bal K e | ry .
ove= g I/ (xr-K) = 1,04:10° L/ (xr-K);

¢y=2F2 B Do/ (kr-K) =1,46-10' [/ (kr-K).

Ilha wopgopopa (meyxatomiblf ras) =5 w M=

Mpumep 8, BriumeauTs YIeNbHHE TEI0EMKOCTH Cv H
Cp CMECH HEOHB H BOAOPOOA, eClH MAacCoBbic HOJH HEOH&E H
popopona coctapasor @ =80% u we=20%. 3nauenns
YHeALHEY TeIoeMKOCTEH (8308 BIATE H3 NpefsayLierc
npuMeEpa.

Pewenune NpgeapHyH TEMNOEMKOCTE ©y CMECH [IpH
nocToAHHOM ofbeMe HalpeM caefywomim ofpazom. Tennory,
HeobGXxogHMYIC A8 Harpeeauus cmecH Ha AT, supasum
AByMA cnocobamm:

Q=cym, + mg)AT, (1)
Q ={cvarmi + cvama)AT, (2)
FOE €y) — YACNBHAA TEMJOEMKOCTH HEOHB, Cyp— YaedbHaw

TENNOEMHEOCTE BOOOPONA. . ;
[pupasusie npaswe 4acrd (1) u (2) » paspenns



‘MacTH _WOMYNEHHOTD DPABEHCTBA Ha AT, noaywmm cy{m, +

frt
+ rp g —

Cv=1LCvs
ey

How i
?W e T,
iy == My #iy =k s

Paccympan Tak e, 0oayunm Gopmyny LIs obMHCAEHHA
yoenarnol TellnoeMKOCTH CMECH NPH DOCTORHHOM JABJEHHH:

rpe wy=—

Ipomzeegem BLIUHCAEHHA:

cv={6,24-10"-08 4 1,04-10*-0,2) s/ (wr-K) =
=92 58 10/ I/ (kr-K) =258 kllw/(kr-K);

cp={1,04-10°-0,6 4 1,46.10'-0,2) O/ (kr-K) =
= 3,75-10° Jx/ (kr-K) ==3,75 wllx/ (kr-K).

npnuep 9. Kucnopon maccolt m=—2 Kr aanumaer ofbem
Vy=1m" ¥ vaxopurcs nop papneunmem p=0.2 MIla. [as
Galn HHI‘EET CHauaAa OpH NOCTOHHHOM HLABJEHHE 1D o beMa
a8 3arTeu NpH [NOCTOAHHOM ofveme o AasJIeHHE
pﬂwﬂﬁﬁ MTla. Hafite namenesme AU BHYTpEHHER IHEPTHH
rasa, copeplleHHy® HM paBotry A W Tenmoty {J. nepepan-
By raay. llocrpoutek rpaduk npouecca.
Pewenwue Homenenwe pHyTpeHHell suepruM rasa

AU = comAT = £ - mAT; (n

e | — 4YMcno cTeneHed ceofionbl MOJEKYJ rasa (Aas Oeyx-
BTOMHER MONEKYN KRCaopona i=D0), AT=T:—T, — pses-
HOCTE TEMIIEPATYP Fa3s B KOHEHHOM {Tpe'rhem} H HAYAMBHOM
COCTOAHHAX.

Hauaibnyw wu xﬂﬂeuﬁy!ﬂ ‘IEM"E{I\ET}'FY rasa Havpgem ws

ypasHenua Menpeneens — Knanefipona pV - Mﬂé? , OTKy[A
. T=pVM/(mR).

Pabora paciimpeHHA rasa (pH NOCTOAHHOM HABACHHM
BHIPaMaeTCH (opMyJioH

Hy
A= a7
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PaGora rasa, varpesaeMoro NpH NOCTORHHOM ofibeme,
paBHaE HYJE:

A=10.
CaenopatentHo, Noguas pafoTa, COBEpUIaemMasl rasom,
A=A, +A:= A,

CornacHo nepBoMy Haualy TepMOAHHAMHKH, Tennora O,
NepefarKas Fasy, paBHa CyMMe H3MEHEHHHA BHYTpeHHeH
sueprud AL/ n patorw A:

Q=AU+ A

n (}HEE'E_II.E:M Esif;uTﬁﬁCﬂEHHﬂ }"!ﬂ:ﬁf‘ﬂ g ILIH ﬁﬁﬁiﬁﬂpi}ﬂl
Mm:&*ﬂ 107 kr/Moar (em. Tato. 14 Tlpuaomenns) :

9.10°1.82.10°* ., .
TEM—= K— 385 K:

5841
o e g
2.53l
5. 107-3-32. 10~
Tx= WY K =2887 K

Q=(3.24404) MIIx—2364 Mlx

I'pachuk opolecca npHeened Ha puc. 7.
Mpumep 10. B unnusgpe 0og nopulHeEM HAXOHAHTCR BOAO-
pon maccod m=002 kr npu Temnoeparype T,==300K.
Bonopop, ciauana pacUlHDW/CA ajHa-
BATHD, YBEJHYHB CBOH OOBEM B N —

. =25 pas, a 3atem Obn CKar H3oTep-
MHUECKH, NpHueM o6beM IB3a yMeHb-
1macH B n; = 5 paa. Hadre remnepa-
TYPY B KOoHIe afnafaTHoro paciiupe-
HHE #u paboTy, COBEPIUEEMYN) rasom
npu  smx npoueccax. HsoOpasurs
nponece rpaduiuecky.

Pewenue Temneparypn H obb-
eMbl raza, CcoBEplIAKDEro aaHabar-
HEH npouece, cBA3aHL Memay colbo#




COUTHOILIEHHEM

1 T
w—.“‘w‘&( ) mH _2— ‘ %
i

rie § — OTHOWEHHE TEMNOEMKOCTEH rasa OpH NOCTOAHHOM
AABAEHHH W nocToniboM obkeme; n= Vo/ V.
Orcopa nonysaeM cleayollee BuipaXdeHye AR KoHeunoH
TeMOEPATY PR
Ty = Tg fﬂ:@“ﬁ

Pabora A, raza npH apHabatTHOM PaCIIHMDEHHH MOMET
fLiTE onpepeneda no gopmyae

A=TCTI—To) = S = R(T1 —T3),

rne Oy — MOAAPHER TENAGEMKOCTE Tasa OpH NOCTOHHHOM
ofseme. PabGora Az rasa npu H3OTepMHYECKOM mnpollecce
moxer OBTh ﬂupameua B BHIE

A:%—*—mﬁ':rg lm , HaH Ag———RTg In ! =,

roe ne== Vo/Va
[MTponasefem BHUHCAEHHH, YUHTHBAH, YTO JAF ,Bonopopa
KAk JBYXaTOMHOID rasa *@?ml 4, i=5u M=2.10"" kr/monn:

To——— 51»& o K—
Tak kak 5%'=191 (Hﬂm,u,mcﬂ norapudMHpoBannen),
m 300
To— IS K= 157 K;
Aﬂm%?;?g—i{sm 157) I = 20,8 kL;
- E‘f +8,31-157 In 5 [k = —21 k.

JHABK MHHYC nNokaabiBaer,
MTO OpH cAaTun palora rasa
COBEPIIABTCH HAJ Taszom BHe-
HIHHMH CHAAMH,

Fpacguk npoueccs I1pupe-
neH na pHe. 8

Npumep 11, Tennoean ma-
IHHa padoTaer no obpaTHMo-
My umKay Kapuo. Temnepary-

TENJOOTATHHEE =
= 500 K. Onpepesawts Tep- Piec B




mudeckuit KIUJL n unkna ¥ temnepatypy 7@ Tenmonpuem-
HHKa TEenaoBofl MailMHB, eciIH 3a CYET Kamioro KHio-
IWOYNA TEIUIOTH, NOJAYy4eHHOR OT TETVIDOTABTHHKA, MBLUIMHA
coBepiraer patory A = 3560 [,

Pewerne Tepmuueckuit KIIJ 7Ternosoll maiuMHb
NOKA3LIBAET, Kakam OOJ8 TeNoTh, [OAYYeHHOH# OT Tenmno-
OTIETUMKA, [PeBpallaeTcH B MeXaHWqecKylo paGory. Tepmu-
ueckdil KITJL eripaxaerca dopmyancH

n=A/(, -

roe Q) — TennoTa, MOAyWeHHaR OT TENAOOTHATYMKA, A —
paboTa, coBeplleHHad palounm TENOM TelnoBoH mMaiHHbL

3nan KITJ uuxaa, moxuo no dopmyne n={(7— 7}/T)
ONPEAE/HTE TEMIEpATYPY oxaagutens Tz

To=Til —n).
Ipovssenem BuUHCAEHHA:
1 =350/1000=0,35;, T.=500{1 —0,35) K=325 K.

lipumep 12. Haiiti pobasoudoe papieHde BHYTPH MBEUIL-
Horo nyswps guametrpom d=10cm. Kakyw pabory HyMXHO
COBEDUHTE, YTOOR BHUYTH STOT Ny3ulpb?

Pemwenune. IlneHka MHABHOTO NY3HpA HMeeT [pe
ciepHYECKHE MOBEPXHOCTH: BHEWHIOW M BHYTpeHuww. Obe
NOBEPAHOCTH OKB3LIBAKT NABACHHE HA BOJJYX, 3akJa04e HHBH
BHYTPH MySwpA, Tak K8k ToluwHa ONEHKH Yypespwgalno
MaJd, TO [HaMmeTphl OOEHX NOBEPXHOCTEH OpaKTHUYECKH
oonHakoek. TlosTomy polapoutioe gasiieHue

2o
pth}

roe r— paguyc nysupa, Tak kak r=d/2, 10
p=Bee/fd.

Pa6ora, kotopyw HYMHO coBeplunTh, YTOGL, PACTATHBAA
IIeHKY, YBeqH4HTE €€ noBepxuocTek Ha AS, seipaxksercs

OpMYJA0H , u
bop A=ocAS, unu A= e85 — Sp).

B pautom cayyae S — ofmas naowaik ABYX cepHYEecKHx
NOBEPXHOCTEN MAeHKM MELIBHOTO [OY3MpA; Sp — ofuan
ollank OBYX NoBepXHOCTeH nnockod MJeHKH, 3aTATHBAB-
weld oTEepeTHe TPpyOKM 10 BRpyBanus nyssipA. Tlpenebpe-
rafg Sy, nonydyacm

A—aS—2nd’a.
s



npﬁﬂﬂﬁﬁﬂEM BRIYHCIEHHA:

A=2.314-(0, 1140107 M =25-10"" MDwm=25 m[n

Janaun oAA CAMOCTOATENBHOTD PEIUEHWA

1. BuyucakTs Maccy m atoma asora. [2,33-107% wkr)

2. Inoteocts rasa p npe gaeaecaul p=96 klla & Temne-
patype ¢=0°C pasna 1,35 r/n. HalfltH moaapuyw Maccy M
raaa, [32-107% kr/mous]

3. pPEAEIHTE AABACHHA py H [z Ta3d, COAEpHallero
N=10° moaexyn 1 umeonero ofsem V=1 cv®, nps Temne-
parypax T'=3K u Te=1000 K. [41,4 nlla; 13,8 mklla]

4, Mpu remnepatype {=35"C u pasneHHH p=T08 klla
IAOTHOCTL WEKOTOPOTO Tasa pe=I1Z2.2 wrfw. Onpesenwts
OTHOCHTEIBRYI0 MOMeRyNApHy maccy M, rasa. [44,1]

5. Kako#l ofpem V sarmumaer cmeck #30Ta maccoll my=
== | Kr H reJHA Maccoll mg==1 Kr np# HOPMAJLHLIX YC/IOBH-
ax? [6.4 m']

6. B Gannose smecTEMocTHI0 V=15 /I HaXoAHTCA cMech,
copepxaman m = 10 r sogopona, me= 54 r BOAAHOrO napa
H ms;=60r okcrza yrieposa. Temnepatypa cmecn §=27°,
Onpegeants napaeune, [1,69 Mlla]

7. HaiTe nNoJHYK KHHETHYECKYH) SHEPTHIO, a8 TakKme
KHHETHYECKYID FHeprHi) BpawlaTenpHUro JIBHMKEHHA OJHOA
mMoJeRynu  ammHaxa NH; npe  TeMnepatype f==27°C,
[1.24 - 10°* ILx; 6,2-10°% ]

8. Onpefieants yieapHble TenoeMKOCTH Cy H £ rasc-
‘ofpassoro okchpa yraepoga CO.  [743  Jx/ (kr-K);

9. Cvecr rasa cocrout K3 guenopoia Os ¢ Maccoeofi
ponel w, =85% m osona O ¢ maccOBOA pogel we= 15%.
Onpejleante yieIbHLE TeOEMKOCTE €y H €, 3TOR rasopoil
cmecH. [629 Jlxk/ (kr-K); 877 L/ (vr-K)]

10, [azoeas cMech COCTOMT M3 a30Ta Maccoll my=3 Kr
H BOASAHOro napa maccoll me= | kr. [I[pHHEMan 5TH rasw 3a
HeanhHele, ONPENeuTh YyieJbHbE TEIOEMKOCTH v H &
rasosoii cmecn. 902 Jx/ (k- K): 1.24 g Jbw/ (xr- K} |

11. Monekylla rasa COCTOHT H3 JIHYX ATOMOB, PA3HOCTD
YiedeHBX TEnNoeMKocTed rasa npH NOCTOAHHOM JABJITEHHH
H nocTosHHOM 06beme pasia 260 JIx/ (kr-K). Habre mo-
JAPHYK MAEcCy Tasa H ero yjenbREne TeINIOEMKOCTH Cv H €p.

[32- 1077 kr/moan; 650 [/ (kr-K); 910 I/ (kr-K} ]
Gl



12, Hafn CPENHIOI0 LAHHY
([} croboanore npot |
NEeKyAW BOAOPOAA 0 =
g Ll g o
[4.4 cm].

13. Onue KEAOMOJL [BYX-
ATOMHOI0O MWAEAALHOrD rasa
COBEPLUART SAMKHYTHH LHKA,
rpathHE KoTOporo k3obparmed
Ha pec. 9. Onpenesdie: 1) Te-
nieTy ), noJyueHHYO OT Te-
nACOTHATYHKA: 2} Tendiory
Q= Nepeantyio TenionpHen-
HHKY: 4) paGory A, comep-
WAEMYH FA30M 38 OOHH LHKI, 4) 're;;rmme{:rmﬁ HHH ¥ LIHK-
fAa. [7,61 M 7,19 MMk, 0.4 MDDk 5,3%]

14. Bogopon aaHumaer obwem V=10 Hg npH AaBJeHHH
pi=0.1 MIla. Ero uarpeas npe nocToaHHOM o0bheme no
napaenns p.=03 MiIla. Onpenenures vamenenne AU BHyT-
peHHeR SHepr¥H rasa, patoty A, mwpww VI HM, H Tenio-
Ty Q, coobumennyo rasy. [5 Mﬂm - B MJx]

15, Kucaopoji npH HEHIMEHHOM ,u_an.ﬂEHHH p=80 Hﬂa
HArpeBACTCA. Fro ofvem yeeamumsaerci of Vi=1w" o
V=3 m’. Onpesennte Bamenerre AL puyTpeHHeH 3HEprus
Kicnopoja, paGoTy A, COBEpUIEHEYI0 MM TIPH PaciuHpeHnH,
a Takse TEMIOTY Q,( oobmennyw  rasy. [400 xflx;
160 wMx; 560 w/[lx]

16. B uuisppe nojg MopuHeM HaxoAHTCA &30T, HNMEH-
mHi Maccy m=0,6 kr # 3aHEMa0EE ofbeM Vi=12n,
npH Temnepatype T, =560 K. B pesy/IBTATE HaTpeBanks ras
paciiHpHICH M 3aHAN ofbem V=42 u’, npuuem Temnepa-
Typa ocTalack HeusmeHHOH. Hafitn namenenne AU BHyTpen-
lmﬁ ampﬂm rasa, mnapmeuﬁym hm psﬁm‘y A ¥ Tennory Q,

17. B ﬁ-ewsnmmu aa'rcrms-ﬁrmanm ABHraTese CTEneHs
cHaTHA ropioyell cwecH paana 6,2, Cmece sacacuBaeTcH B
UHAKHAP npH Temuepatype § = 10°C. HalThH Temnepartypy
fs ropsel cMecH B KOHLE TakTa catwd. |oplouyl cmech
paccMAaTPHBATE KAK [IByXaTOMHEIH HACAALHBENA ras; Npolecc
cuHTate ajnabatHeiM. [324°C]

18. 'as cosepwaer yHwka Kapno. Temnepatypa Ternao-
OTAATYHKA B TDH pasa BHIUE TEMOEPATYPH TEMJCNpHEMHHKA,
Tennoornatudk nepepan rasy =419 kllx Tenaorn.
Kakyw paGory copepuma ras? [28,1 x[lx]

19. Kawylo SHEpru Halo 3aTpaTHTh, utolu




MBUIBHBR nysupe ouamerpom d=12 cM? Kagoso 6 yier
AoGaBOUHOe NABIeHME BHYTPH 3Toro myswmpu? [3,62 m,ﬂm
2,66 [a]

an, Ha HHMHEM HOHIE "I"p}’ﬁHH ﬂﬁavTﬂE’fpﬂTﬂ ............. 'Kﬂm
nopHcad mapoobpasHasd Kansid poawl. Habre ﬂHHMET[} STOH
karau. [4,42 mm]

21. B cocyn ¢ pryThI0 YACTHUHO MOUPYMEHH! JBE Bep-
THKAJBHO pacnoJIOMeHHbLIe H Napalieibuble pyr apyry
CTEKNAHHLIE nAacTHHKH. PacCToAume Mewy niacTHHKaMH
d=1 mm. Onpeseatte pasnocTe Al yposHeH pTYTH B COCyne
H MEMJIY [UIACTHHKAMH, KpPAacBOH Yron npHHSTL PaBHBIM
138, [—5.57 mm]

E

Komrpomesan pabora 2

Tabawia BapHAHTOR a8 cregHaasHocTed, yuelinuimHM nAdHAMH

HOTOPHE WPEnyCMOTPEND 0D BYPCY ¢H|-; HETHIpE
M WeCTs HORTPOAbBKX pabor

Hexepn sonrpoaex patior

i

0 220 230 240 200 | 260
1 211 221 23 241 28]
2 212 | w2 | @s2 | oa2 | vse
3 213 E 223 | 238 | 243 | 253
1 214 | 224 | 234 | 284 | 254
5 215 | 225 | 235 | 245 | 255
G 216 206 236 245 256
7 217 E 907 | a7 | 207 | 2
w8 218 | 28 | 238 | 2e8 | 2sa
4 219 19 230 245 250

201, OnpegeakTe KOJKYNOCTBO BEIECTBA v H uYHoio N
MOJIEKYT KHCAOpoAa Maccod m=05 kr.

202, CROMEKC aTOMOB CONEPMMHTCH B PTYTH: 1) KOOHu.-
cteoM geutectsa v=102 wmone; 2} maccolt m=1| r?

203, Bopa npu rtemneparype {=4°C sanumaer obbew
V=1 ew’. Onpeente KoMHIECTBO BEUECTBA v H YHCHO N
MOJeKYJT BOMBL

204. Haftu wmoasipuyie maccy M ¥ maccy m,, ofHOH
MOJIEKYIL NOBAPCHHOR CONH.

206. Onpepeaste maccy M, OAHOH MOJAEKVABL YIHeKHC-
NOro rasa;

208. OnpejentTe KOHUEHTPAUHIO 1 MOJEKY/ KHCAOPOIAE,
HAXOMAILErOocA B cocyiae eMecTHMOCTEIO V=2 n. KoJHuecrro
BeulecTha v KHeaoposa pasno 0.2 moas.

207. OnpeaensTs KOAHYECTBO BELIECTBE Vv BOACPOA,



IANOIHAIETe Cocyh obfnemoM V=23 i, ECTIH KOWUEHTPANNA
MOJIEKYsl T838 B cocylle fi=2-10'% u

208, B 0OaanoHe BMECTHMOCTEIO Vm&n COEPHHTCA
Kuciopon maccoll m= 10 r. Onpegenitt HOHUEHTPAUHIK n
MOJCKYJA rasd.

208. OnpenesinTe OTHOCHTEIBHYI) MOJEKYAADHYID MAC-
cy M. 1) pone; 2) yroexucnoro rasa; 3) noBapeHHOR COJH.

210. OnpefensTh KOJAHYECTBO BelecTBa Vv K uMcao N
MOJIEKYA asota maccoll m=02 Kr.

211. B uysnsmrap pasHOH = | 6 M, 3anoJHeHuBIH BO3LY-
¥OM ITPH HOpMajdeHOM aTMOCEpHOM [aBNCHHH pPo, HAUAIH
HEﬂﬂEHHﬁ BABHraTe NOpmeHe nJiomadaield OCHORAHHA S=
=200 cv®, Onpeneante cuny F, peficteyiomyio Ha nopueHs,
BECAM €IT DCTEHOBRWTL Ha pacctoruud [ — 10 cow o1 nva um-
JIHHpA.

EIE B ﬁaanmm RAXOAHTCA roa NpH 'fﬁmmpm‘ypc T;W

4ro6 ero .mameme ymnumﬂch B 15 paaa?

213. Baanon BuecTHMOcTEO V=201 3anoJHeH a3oToM
npu Temneparype T-=400 K. Korga uacte rasa mapacxono-
Bany, paeaenie B GaNoHe noHH3MAoch Ha Ap= 200 xlla.
ane.aﬂﬁmb Maccy m HapacxomopaHHoro rasa. Ilpowecc
CHHTATh HIOTEPMHYECKHM.

214. B oOGannone BMecTHMOCTHI0 V=161 RaxoauTch
aprod noj paeferwesm p=—0600 kIla H npe Temneparype
Ty=1300 K. Koraa u3 6annoka 6u0 B3ATO HEKOTOPOE KOJIH-
YecTRO rasa, jgasjepde B Oa/NOHE NOHHSHJAOChE A0 =
=400 klla, a TemnepaTypa yecTaHoBHAack 1:=260 K.
Onpepenvts Maccy m aproums, BagTore Ha GannoHa.

215. Jima cocyna OIMHAKOBOTO 00beMa COAECPKAT KHLAO-
pon. B oimom cocyne fasdieHue p, =2 Mlla u Temney aTypa
11 =800K, B ppyrom p;=20 Mlla, T:=—200 K. Cocyumni
coeaHHEIE TpYOROH H OXAaJHAR HAXOOSIHACH B HHX KHECA0-
pes no vemneparyps T =200 K. OppenesiTe yCTaHOBHB-
eecy B cOCYAax JAaBJieHHE p.

216. BryncakTe IVIOTHOCTL p #30TA, HAXOAAILErocH &
bannode noj napneHWeM p=2 Mlla » HMewero Temnepa-
Tvpy T=400 K.

217. Onpene/iETe OTHOCHTE/ILHYID MOJEKYJISPHYID Mac-
cy M, rasa, ecan npe Temneparype == 154 K H jasfeHHH
p—28 MITa on mmeer naoTHoCTE p=~6,1 xr/m’.

218. Hairt naotwocTe p 830Ta NpH reMaepaType =
=4 K u pasaennn p=—2 Mlla.

219. B cocyne umectumocTeio V=40 5 HaxonHTCHd KHc-
Jopon npH Temnepatype T=300 K. Korna uacre rasa us-
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pacxoACBAAH, jasiedHe B GajflOKe TNOHHSKACCE Ha Ap=
= 100 kI1a. OnpejenkTe Maccy rm HIPACXOJOBAHHOTO KHCIO-
pcxgl,ﬂ,;, H*pnuem: CHHTHETH HA3OTCDPMHUYECKHM,

220. OnpejleHTe MJIOTHOCTL p BOAAHOMO Napa, HaxomA-
IErocA noj aasnelkem p==275 klla B EMewowere Temnepa-
Typy T=250 K.

221. Onpepenutt BHyTpexHOO sHepriw U popopona,
A THEME CDCAHIK KHHETHUECKYID SHEDPIHIO (£) MOJeKyJkl
sTOro rasa npH Temnepartype T==300 K, eciu KonkyecTBO
BE{ECTBA V STOro rasa paeno (0,5 MOk,

222, Onperenutsh cyMMapHy) KHHETHUECKYID SHeprwo
E, nOCTYNATEILHOT® JBHMEHER BoEX MOJEKYA Tasa, Haxojd-
lierccs B Ccocyflk BMECTHMoCTeK V=31 non paeaeHHem
p=540 klla.

223. Konvuerteo semecrea reass v= 1.5 Moak, Temne-
paTypa T= 120 K. OnpepneanTs CyMMapHYW KHHETHUECKYID
SHeprHio Ey nOCTYNaTe bHoro ABHMKEHHN BCEX MOJEKYA STOro
raaga.

224. Moaapran sHytpesnHaa sHeprua U, mHekoToporo
JABYXaTOMHOrCc raaa paeHa 6,02 wklmx/moas. Onpenenwte
CPEAHION KHHETHYECKYID SHEPrHi0 (€5} BPaUATENLHOID
NBHMEHHA OJIHOR Motexkynw SToro raza. as cuHTath wpe-
HAJEHETM,

225. OnpeliEiHTE cpefHion KHHETHUECKYID SHEPTHE (&)
aﬂg’gg MOJEKYIR BOAAROMC napa (pH Temnepatype 7=
= o) K.

226. Onpenenste cpefHioln KBAIPaTHUHYID CKODOCTE
{Tye) MOJEEY/IH ra3a, 3aKTYeHHOND B COCYL BMECTHMOCTRID
V=2 n nop pasneunem p= 200 glla. Macca rasa m=03 r.

227. Bopopon wmaxonutca npH temnepatype T= 300 K.
Hafit cpepnioln KHHETHHECKYID SHEPruio (£.,) BpallaTe/b-
HOMO JIBHMEHHA ONHOA MOJIEKYJIBl, 8 TaK¥e CyMMapHYIO
HHH*E:THHEEH}"IU EI{EPI‘HID .EM BCCX MONCKEYN STOD raaa, EoaH-
yecTBD Bopopoda v==0,5 moas.

228. Ilpn Kako# TeMnepatType CpenHAs KHHETHYeCKas
speprus {en) NOCTYNATEABHOrD JBHMEHHA MOJCKYAR! rasa
pasna 4,14-10%" P

229. B asote p3Belledtl Meabuafiiine MLUTHHKH, KOTOpPLE
JABHMYTCA THK, Ha¥ ec/H Ou oHE OBIH OUYCHL KDYNHBIMH
MoneKynamMi. Macca kampofi neakHKE pasra 6-107'"r,
I'aa waxoawres npu Temnepatype 7=400 K. Onpepennts
CPENHHE KBAJPATHUHLIE CKOPOCTH (D), 8 TAKHEe CpPefHHe
KHHETHYECKHE SHeprud (e ) NOCTYNATEIEHOIC JIBHMCHHA
H‘I}J]EI{)’J!I;-I A30T28 H OBLTHHEKEH.

230. OnpenensTh CpejiRinn KHHETHYECKYID SHEprHD {(&,)
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NOCTYMATEIBHOIC JABHMKEHHN H (£,;) BPAIATENLHOTO JIBH
HHA MOJEKYAE asoTa npH Tesmnepatype T=1 kB. Onpen
JAHTE TAKME NOAHYIK KHHeTHYECKYo 3Hepriw £, moneryr
NPH TEX ME YC/IOBHAX.

231. OnpepeinTe MOAAPHYK0 Maccy M peyxaTOMHOI
rasa H cro yjielbHpe TeNJ0EMHOCTH, €COH H3BECTHO, 470
PA3HOCTE Cp— ey YASABHBIN TEMJIOEMKOCTEH 100 rasa pas
na 260 [/ (kr-K).

232. Haklte yaencHele ¢, H €y, 8 TAKKe mondpHue C,
Cvy TennoeMKoCTH YOIEKHOI0TO rasa,

233. OnpefenuTs nokazatenk apHabartel ¥ HICAIBHOD
rasa, KoTopwHA npH 'remmparym T=350K ® jaBneHs
p=04 Mlla sanumaer obvem V=30010 u HMeeT TEenioe
KOCTh E§%357 LT

234. B cocype BmecTHMOCTLIO V=06, Haxoaurca np
HOPMAJLHEIX ycmmﬁx JpyxatoMHuil ras. Onpeneastes Tell
noeMkocte Cy 3TOro rasa NpH NOCTORHHOM ofneme.

235. Onpefe/nTh OTHOCHTEIEHYID) MOJEKYJISPHYIO Macc
M, u moaapuyio maccy M raza, ecas pasnoCTs €ro yNenbREL
rengoemkoctell ¢, —cy=208 xJlx/ (kr-K).

236. OnpefieNuTe MONSADHEE TENNOEMEOCTH rasa, ech
ero yjelbHBe TennoeMeocTH oy = 104 wlx/ (kr-K)
cp = 146 xﬂmﬁ[ﬁr K}.

237. Ha¥tu ynencHue ¢y H ¢, H MoumpHEEe Cy 0 L
TCNJIOEMEOCTH 383073 H FeJHH, :

238. BriuHCIHTE  yieisHbR TENJIOEMKOCTH rasa, IHaHA,
YTO €ro MONApHAH Macca M=4.10 " kr/Moas B OTHOLICHHE
TENACEMKOCTER Cﬂj Cy= l ﬁ?

%mmpa'rma inﬂ""E :a.aunmaer :::m.eu V,...... l{:ut ﬁnpemm
AHTE TemvoeMmkocTe Cp 5ToOro rasa NpH NOCTOSHEOM JaB-

m OmyoaroMubii. Tas 0OpH  HOPMANLHHX  YEIOBHAX
sgiumaer oGbem V=050s BuunciuTk Teénnoemiocts Ly
STOTO I'asa NpH NOCTORHHOM o0beMme,

241. Haiitu cpepnee yHCI0 {2) CTOJNKHOBEHHH 38 BpeMs
f=1 ¢ u pauwy cpobogHoro npobera (1) MOJeKYNGL FenHH,
eCclH ras HaxoORTcA non papjdenneM p=—2 klla npe temme
patype T=200 K.

242, Oupepenkts cpepHIOR AAHHY ceBoGogHoro npobera
{{) MOJEKYJH a30Ta B COCYE BMeC HMocTsio V=5 5. Mac-
€a raasa mmi},ﬁ r. .

243. Bojopop HaxonwtcA noj aasneHrem p— 20 mella
HMeeT TeMnepatypy 7-==300 K. OnpeaeinTs CpefHIONn LJIHHY
ceofoproro npobera (/) moNexysibl TAKOro rasa.




244, Tlpy wWopMadeHBX YCAOBHAX [AAHEA cBoGOJAHOrO
npotera {I) mMosekynw sogopona paeda 0,160 mkm. Onpepne-
JNHTE AHameTp d MOAeKylLl BOACPO/A.

245. Kakopa cpegHAA apHdMeTHMeCKas cKOpocTe (uv)
MOJIEKYJ KHCAODOJ@ TpH  HOpMANLHBX YCIOBHAX, €CJIH
H3BECTHO, YTO cpefHAas AaHua ceobosunore npobera (1)
MOJIEKY/IH KHCAOpPO/Aa NPH STHX yohoBdax pasua 100 om?

246. Kuciopon HaXOgHTCH noj jasneHHen p== 133 wulla
npu  Temnepatype T—200 K. BouHCIHTE CcpejHes HHCAO
{Z) CTOJKHOBEHHH MOJEKY/L KHCIOPOAA NPH 3THX YCIOBHAK
3a BpeMn 1=1 ¢ -

247, lpu xaxkoM pJaBfAEHHW P CPEAHAR 0AHHA cBOOOAHOIO
npobera (1) monexkyd ascora paexa | m, ec/iH TeMOepaTypa
raza f=10C?

248. B cocype amecTHMOCTHIO V=04 HaxoguTCcA BOID-
pon mMaccoll m=0.0 r. OnpefesinTe CPEAHIOK LIKRY cBOOOML-
wore npobera {I) Monekyan BOJOpUjiA B 3TOM COCYHE.

249. Cpennss gasHa cpobogroro npobera (1) moAeKysikl
BOAOPONA NPH HEKOTOPHX YCIOBHEXY pasHa 2 wmm. Haire
MACTHOUTE p BOAOPCAA NPH STHX yCADBHAA.

250. B cdeprueckoll koabe pMecTHMocTeio V=32, co-
JepHaed asor, co3fal Bakyym © gasaennen p= 80 mklia.
Temnepatypa rasza T=250 K. MoMHO JIH cCHUHTATE BAKYYM B
Kosibe BLCOKHMP

Hpusewasue  Bakyys cudssercs BaicoMEM, PO ANHHE cepbop
npofiers MOBEKYA B HEM MEOIC BONBIUE AHBCHELK [DAIMEDOE COUYNE.

Hew 0

2561. Onpegeants KOAHYECTEO TennoTw (), KoTopoe Hamo
COOOIHTE KHeAopoly obbemod V=50 i npw ero wsoxopHom
HarpesaHkH, uroll [2BJeHHE rasa NoBHICHACCHE HA Ap=
= (1,6 MIla.

252. Ilpn maoTepMHuecKoM PACLUHPEHHH B30TA MPH TeM-
neparype T—280 K ofneM ero yBesHYH/CA B JIBa pasa.
Onpesennte: 1) copepliennylo npH paclUMpeHHH rasa pabo-
1y A; 2) namenenne AU pHyTpeHHel sHeprun; 3) KoJHYeCTBO
Tennota §, noayyenHoe rasom. Macca asora m=0.2 kr.

253. lNpn apuabGaTHOM CHMATHH AaBjieHHe Bosflyxa OwWIO
yeeaHueno of py=>50klla mo p:=05 Mlla. 3atem npu
HEH3MEHHOM ofbemMe TeMMepaTypa Bo3zyXa Ouula NOHHMKEHa
A0 nepsoHauaneHol, OnpeleHTs AapieHKe pa Fa3a B KOHLLE
polecca.

254. Kucnopopn Maccoll m= 200 r saunamaer oftem V=

HAErPEBAHHH ra3 PACIUHPHJCA MPH NMOCTORHHOM NaBJEHHH 0
ofbema Ve=3000, a8 savem ero jaBjieHHe BO3POCAD JIO
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pa=500 klla npu Hewsmewnom ofbweme, Halith esmenense
pHYTpeHHeR sweprum AU rasa, coeepulerHywo rasom pabo-
Ty A B tennory Q, nmepenanuyl rasy. [Nocrporte rpadus
npollecca,

255. O0beM pojiopoja NpH HIOTEPMHYECKOM PacIlHPERKH
MpH TemMnepaType TmBﬂﬂl{ YBEMHUHACH B n=—3 pasa.
Onpepenuie paGory A, cOBEpLIEHHYID rasoM, H Tennoty 4,
MOAYHEHHYI0 NpH stom. Macca m Bojiopona pasia 200 r.

256. Azor maccod m=—(01 kr Ona H3oGapHO Harper oT
munepawpu Ti=200 K no remneparypu 7= 400 K. Onpe-
JAeqHTE paGory A, COBEpIUEHHYID TasoM, MOJYYEHHYID HM
TEMNoTY Q ¥ mamenenre AU puyTpennel sseprin @sora.

257, Bo croapko pa3s yeeslHYHTCH O0beM Bonopopna,
cogepamii KoaHdecTso pemecrsa v=04 mMoJb npH H30-
TEPMHYECKOM pPACIUHDCHHH, ©CIH MpPH STOM Ta3 NOAYUHT KO-
AuyecTBo Termnotek (=800 lx? Temnepatypa sojsopona
7=300 K.

258. Kaxan pabora A coeepliaercd NpH HSOTEpMHHE-
CHOM PaCIIHPEHHH BOAOPONE MaccOf m=235T, BIATOMO NpH
Temnepatype T—280 K, ecan obnem rasa ypeJdHYHBACTCS
B TpH pasa?

259. Kakan nons w; KoJHuecTeBa TenJioTe ), NOgBOIH-
MOFC K WAEajbHOMY [ABYXaTOMMOMY rasy nps HaoGapHowm
npolecce, packojyeTcA Ha yeeanuerHe AU BHyTpernek
SHEPrHE Ta3a H KaKas jons wp; — Ha pabory A pacumpe-
HHA? PaccmoTpers TpH cayuasn, ecnH ras: 1) omHoaToOMHB;
2) myxs'muﬂuﬁ 3) TpexaToMHEH,

260. Onpepennte paGoty A, KOTOPYID COBEPLIHT @30T,
ECIH €My MDH MOCTOAKHOM J@BJEHHH co0GIKTE KOAHYECTRBO
rerfiotel Q=21 gJlm. Halitn taxme namenenke Al BryT-
peHHel SHepriM rasa.

261. Mneanwuuil ras cosepwaer uska KapHo npe Tem-
MepaTypax TemnonpeemMurka T:=—280 K u TENJI00T/la THKKA
=4 K. Bo cKOOBKO pa3s YBEIHUHTCH KOS :
nofearoro meficTBHSA 1 UHKIA, €CAH TEMNEPaTypa Tenjoor-
JaTuHka Boapacter ao =600 K?

262. Mpeaneuulit ras cosepliiaer UKKN Kapho. Temnma»
Typa 7, TemnooTnaTywka B weTwipe pasa (n=4) OGoJasne
TeMOepaTypH Tensonpremunrka. Kakyw poao w xoaxuecTsa
TENAOTH, NOJAYHEHHOIO 38 OJHH UHKA OT TeMACOTJAATYHKA,
ras oTnacT TendonpHeMHHKY?

263. Onpepeants paboTy As HIOTEDMHHECKOID CHATHA
raza, copepwaomere uuka Kapuo, KITJ koroporo =104,
ecAH pafoTa H3OTEPMHYECKOTNO paclliKpeHHd paama A=
=8 Jx.




264. INas, corepwaomnii unkn Kapuo, otnan tennonps-
eMHHKY TemnoTy a= 14 kJIx. Onpeneaute temnepatypy T,
TEIVIOOTAaTHHKS, €C/AH NPH TeMNEpaType TeJoNpHEMHKKE
Teg==280 K pabora uukia A=06 xllx

2656. [as, Apasasck paboulM BElCCTBOM B HHKIe Kapwo,
noJAYuHA OT TenncoTaaTurka tennory =438 kIl u co-
pepiukn  pabory A=24 gflx. Onpenennte TeMnepatypy
TEOACOTAATHHES, €clH TeMNepaTypa TeIVIONPHEMHHKA Tg=
=273 K.

266. 'as, copepuraouiif uKkn Kapeo, oTHan TeNAonpk-
eMHHKY 679 TenfoTel, noayyeHHOH ©OT TEnMOOTHATYHKA.
Onpepenuth TeMnepatypy [z TEIONPHEMHHKA, ecl TeMne-
paTypa TennooTaaTuMka 7T,=430 K.

267. Bo crodewe pas yBe/MuHTCR KOSOBHLUHERT noJes-
HOTO jieficTBHA 1) uKKAa KapHo npl NOBGLILUEHHH TeMnepary-
pul TenacoTaatakka or ;=380 K mo Ti=560 K? Temne-
patypa TennonpremHERa o= 280 K.

268. MpeansHan tennopas mawkpa paloTaer No uHKAY
Kapwo. Temnepatypa renncotnatunka Ty= 500 K, Temnepa-
Typa TenjonpHembrka Tp=200 K. Onpegenute Tepmpue-
ck KM v uxkaa, a takske padory A, pabouero seutecTea
MpH HIOTEPMHYECKOM PACLUHpPEHHH, ©CiH MpH HIoTEpMHuE-
CKOM CHATHH copeplueHa padora A:=T0 [x.

268. Ias, cosepwanomuil UHEN Kapho, moayyaer Tenaory
Q=84 k]l:x. Onpepeants pabory A rasa, ecJH TeMnepa-
Typa I} TennoorgaTuHKa B TDH Da33 Buie TeMnepatypu Ty
TenNONpHEMHKKE.

270. B umkae KapHo ras noJyuyss oT TeOOTIATYEKA
tennory Q=500 Jixx w cosepiisn pabGoty A= 100 Jlx,
Temneparypa Tenncotnatudka Ti=400K. Onpeneawrs
TemnepatTypy T: TenionpHeMHHKA.

271. Hahth maccy m BOA, BOWEMMER B CTERIAHHYIO
TpyOKy ¢ JAHamerpom KaHana d=—0,8 MM, onymerHywo B
BOAY Ha manyio raybuny. CuMTaTh CMauHBAHHE NOJHBIM,

272. Kakyw paGory A Hajo COBEpIKTL NPH BEUYBAHHE
MELTLHOTO My3kipA, 9TOOH YBeAWUHTH erg obrem ot V=
=8 cm® 1o Vo= 16 cm™? CunraTh NPoLlece HIOTEPMHUECKHM.

273. Kakan sweprus £ suigenuTes NpH CIHRAHHH JBYX
Kaneab PTyTH gHametpoM dj=08 MM H do= 1,2 Mm B ogHy
K0 ?

274. OnpefenyTh [aBneHHe P BHYTPH BO3IAYIUHOIO ny-
sHpPLEa AHaMETPoM d =4 MM, HAXOAAErOCa B BOAE Y CAMO#H
ee nopepxHoctH. CuMtate atmocdeproe naaneHue Hop-
MaJBHEM,

275. Tlpocrpakcreo MeXIy ABYMA CTEKIAHHLIME Mapan-
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.?E*E.‘J‘Ibﬂbf]d!{ MAacCTHHKAME € INOmMALHIC NOBEPXHOCTH S=—
= 100 cM® Kaxpas, pacnOJOMeHHWMH HA PACCTOAHHH [=—=
=20 MxkM ppyr OT npyra, sanoJdedo eBopod. Onpeneawnts
cuay F, NpEMUMaOy”0 IJIACTHHKH ApyT K apyry. Cuurate
MEHHCK BOTHYTEHIM ¢ JIHAMETPOM d, pPaBHbLIM PACCTOAHHID
MEXAY MVIACTHHKAME.

276. I'nHuepsl NOAHANCA B KalHAnApHo# TpyOke JHa-
MeTpoM KaHana d=1 MM Ha BricoTy A= 20 mm. Omnpe
NOBEPXHOCTHO? HATAMONHE o ranlepura. CaaTarh cMauHBa-
HHE TIOJHBM.

277. B pony onymiena Ha outHb Manyw rayOHHY CTek-
nsnvas TpyGKa C NHAMETpOM KaHana d= | Mm. Onpefeants
MACCY m BOJLL, BomepueH B TpyOky.

278. Ha ckoJbKO [I@BJCHHEE P BOSAYXA BHYTPH MEUILHOIO
Nyskipa Gosblile HOpMaJALHOrD aTmochepHoro paBneHHA py,
C/H fHaMeTp Nysuipd d=25 Mmm?

279. BoapymHeif nyawpek gHaMeTpoM d=2.2 MKM Haxo-
JHTCH B BpOfe ¥y caMol ee NoBepXHOCTH. Gﬂpemmm M1OT-
HOCTE p BO3AYXA B Ny3upbKe, €CaOH BORAYX HAJ NOBEpX-
HOCTEO BOOB HAXOAHTCH MPH HOPMAJBHLIX YCJOBHAX,

280. Jlpe kamne prytH pagmycom r==12 MM KaxIan
CAKIBCE B iy GOJbIUY0 Kanno. anemmh sHepre E,
HOTOpaA BRUIEHTCH ApH 9ToM causHkd. CunTarte npouece
HIOTepMHYECKHM.

2. BAEETPOCTATHEA,
NMOCTOAHHEA 3AEKTPHMECKHRA TOK.

3axon Kynoua

rie F — cvaa Baaumonefictein toyeurbix sapapoer Oy w1 Qg
ry— pﬂfﬂ'ﬁﬁ!}i‘m MEJ’I{_II,}? BHFH,E,HHH* B ﬂﬂﬂﬂﬂmﬂqﬁtﬂﬂﬁ
NPOHKLAEMOCTD; £¢ — ICKTPHUECKaR NMOcCToAHHAA,
HanpamenHocTs WeKTPpHYSCKOTO TOAA o MNOTEHUHAL
E=F/Q, p=11/Q,

roe Il — noreHuHa/ibHasi SHEPrHS TOUCUHOMD NOJOMKHTETb-
HOro 3apAna Q, HAXONALIEroCs B JAHHOH Touke noas (mpu
VCAOBHE, YTO NOTEHLUHAJIBHAA SHePTHA 3apafa, yaaJeHHoro
B GeCHOHEYHOCTh, PaBHA HYymO). s
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Chna, peficTBYIOLAH HA TOMEMHLIN 3apsjl, HaXOnsHiCH
B SJEKTPHYECKOM NOAe, H NOTEHUHANBHAH 3SHEPIHA 3TOM0
Sapsjia

F=QE, 11=Qy.

Hanpsimennocts #H NOTEHUMaA NOJH, CcoS0aBaeMoro
CHCTEMOH  Toueuysbix 3apuace  (OpHHUHD  CYNepnosHuMp
eKTPHUeCKHX noJefi),

a N
E=XYE ¢g=Yq,
e ] |

rae E;, g — HaNpsimepHOCThL ¥ NOTEHUHAN B JaHHOH TOYKe
NoJIE, CO3NABAEMOrss f”l'l Sapﬂﬂ,ﬂhﬁa

.\ﬁ?ﬂﬂpﬂiﬂﬁﬂﬂﬂﬂ’rh H NOTEHUHaN §Doad, Co3iaBaemMoro
TOYEYHBIM 3ADHIOM,

rie r — paccrofiiie ot sapsia Q nu Toukm, B KoTOopoit onpe-
JEHIOTCH HANPAMKEHHOCTE # NOTeHLHAN,

HanpsimesHooTh H NOTEHUHAN NOAH, COS/ABAEMOTe Npo-
poased sapsikenHol edepoll paguycom R Ha paccToRHME r
o7 uesTpa cdepnl:

a) E=0; g=— (npu r<_R);

fae.ef

6) EM’TM%% g= 4,,;,2 (mpu r=R};

Snener

B)- EW———QF; = £ (npa r=>R},

rae Q — zapan chepu.

JInnefinas naoTHoCThH 3apaAjaa

T==Q/L

lMoeepxHocTHAAN MIOTHOCTEL SapAfia
0=Q/S.

HanpamenHocTs H NOTEHUHAN NOJH, CO3JABAEMOre pac-
npenenenHnMi 3apanavMi. Ecau sapsn passoMepHo pachpe-
IeneH BAONL JJHHHH ¢ JHReAHOH NJOTHOCTBIO T, TO HA JIHHHH
BHOCNAETCA MAAMA ydactok paunod df ¢ aapajom d@Q=

i



R L ]3 !Eﬂﬁ 3d P MOMHO PQECTEETPK%‘T“- 'h Kag Toue ‘IIHEJIZRMV
wdi T . i

e

A€ r — pafHyc-BEKTOp, HaNpaBJeHHBHA OT BHIEIEHHOID

HOCTh,

Henoaesays npHHUMN CYNEepnosHiHH WIEKTPHYECKHX No-
nefl, HaxONHM HHTENPHpOBAHHEM HanpsaxedHocTs E B noTen-
UHAN @ NoJAs, CO3TABAEMOrD PACNPEACTCeHHEIM 3apALOM:

T aftr, =t f dl
o 45%3»5}_;?“ ¢ Mmsf '’

Hurerpepobasie BeneTcd BIOML Beell naHHE [ aapsixen-
nofi nuuEn {(cM. npumMepll 5 u 8).

Hanpsmensocts nojs, cospaBaeMorce GeckoHeynoH nps-
Mol paBHoMepHO 3apsimenHol aHuped HAH  GecKOHEYHO
JJHHHBIM LHIHAIPOM,

+
s Oneger

rOe r — paccTORHHE OT HHTH HIH OCH UMAHHApPA A0 TOUKH,
HalpsAseHHOCTE MOJIH B KOTOpPOH ONpENCJAHETCH.
HanpamennocTs Noaf, cospasaemoro Geckoneynofi pab-
HOMEDPHD SapAMeHHOA NOCKOCTRIO,
=
"~ Ses

CB33b NoTeHnMana C HANPAMeHHOCThD:

a) E=—gradg, Hau Ew{!%+]%+k%) B 0f-
HeM CAayyae,

6) E=(g:—g2)/d B cayuae opmopoaHoro noas;

B) E= w%i B Clyyae noas, obaagamolierc uyeHTpalib-

HOR unH ocepOl cHMMeTpHeR.
INERTPHYCCKHA MOMEHT JHINONA

p=IQIl,

roe Q — sapsan, | — naeqo papnoan (BexTopHas BeNHYHHEA,
HanpapfeHsasd 0T OTPHUATENbHOrO 3ApHAA K NOJAOMKHTEIb-
HOMY M YMCACHHO PaBHAf PACCTOHHMIO MEXIy 3apHoamMin).

Pabora cin noas no nNepemelllensio 3apAga ¢ H3 ToUKH
Noasd ¢ NOTEHUHANOM ¢ B TOYKY C NOTEHUHANOM Py

Arz= Q(pr — @u).

-



IneKTPoeMKOCTh
C=Q/g, vau C=Q/U,

rie ¢ — noTeHuHan NpoBoaHHEa (Npn yonoeHy, 9To B Becko-

HEYHOCTH MNOTeHUHAN NPOBCJHHKE NPHHAMAETCH paBHBIM

Hyma); U e pasuocTs NOTEHUManOR MARCTHH KOBASHCATOPS.
JReKTPOeMKOCTh TMIOCKOTO KOHEHCATOPA

C=gue5 fd,
roe S — naolllajis naacTaubl (ofnofl) KouneHcatopa; d —

pammaﬂﬂe MEMALY IHNacCTHHAOMH.
InexTpoeMKkocTE DaTAPEH KOHICHCATOPOB:
i

i !
a) iE!W NpH MOCABADBATENBHOM COeNHHEHHH,

N
6) C=3% € npH Napanne/LHOM CO&IHHEHHH,
d

roe N — yucao konpescaTopos B Garapee,
Sueprud 3apAXeHHOre KoHJeHcaTopa:

W=QU/2, W=CU"/2, W=Q"/(20).

Cuna nocTOMHHOrO TOKa
=@/,

roe @ — sapan, npouwleauHl Yepes nonepeyHoe Cceyenne
NpobOOAHKA 34 BpEMH £
IInoraocte TOKa

ji=1/5,

rae S — naomajgb NONEREYHOTe CEYEHHA TNPOBOAHHKA,
CepRsb NAOTHOCTH TOKa €0 cpendedl cropocThio (U}
HANpaBfeHHOMO IBHMEHHS SapHMeHHHX YACTHL

j=Qn{v),
roe ) — 3apAn YacTHUH; 7 — KOHIEHTPAUHA 3apAMeHHBX
YACTHLL.
Jaxon Owma:

a) | mw&%%@ IAs YYacTKa Uen#, He COlepHamero

3NC, roe ¢y—gs=U — passocts nNotesuHancs (Hanps-
MEeHHE) Ha KoHUAX YuacTka UenH, R — cONpoTHBAeHHE
YUBRCTHA;

6) ng_?m AAS YYacTEa Uen#s, CoJepHanero

13



IINC, rne &— 3[C nerounnka Toka, R - ponHoe conpo-
THBJAEHHe Y4aCTKA (CyMMa BHEIHHX H BHYTPEHHHX COTpO-

THRAEHHH)

B) [/ %T%é; LA samenyTtoli (nogsol) uenH, roe R —
BHEWHEE CONpPOTHEAEHHE Uend; K — BHyTpeHHee conpovHa-
NEeHHe 1ENH,

3akonsl Kupxroda;

a) ¥ ;=0 — nepeui#l 3aKoH,

6) ¥ [R=F& ;— propoll sawoH,
rne ¥ [, — anreOpadueckas cYMMa CHJI TOKOB, CXOASLHXCH
B yaae; ¥ LK, — anreGpanyeckan CyMMa NPOH3IBEACHHH CHI
TOKOB Ha COnpoTHBNeHHA yyacTkosn; ¥ & ;| — ajsrebpanueckas
cymma IC.

Conporueienne K # npopopumocts § npoBonHuKa

R=pt/5, G=y5/1,

rAE p — yOelbHOE CONPOTHEJICHHE, ¥ — YAEALHAA [MPOBO-
mmocth; | — naupa npoBofsHka; S — NAowanb NoNepedHo-
ro cedeHHn NpOBOIHHER.

ConpoTHBJAeHHE CHCTEMEL NPOBOJAHHKOR:

a) K=Y} K; npH nocheioBartelbHOM COETHHEHHH,

6) jlg.—wE % OpH NapajiJIeIbHOM COBLHHEHHH, rie R —

CONPOTHBACHHE {-IC Npo
PaGora Toka:

A=IUt, A= IPRt, A= U/R.

BOTHERA.

Ilepnas dopmyna copapelsHBa paA gwboro yydacTka Lens,

HA KOHUAX HOTOpOIO NOJUIEPMNHBAETCH Hanpsixeune U,

nocHeiHHe jipe — AAH yHacTEa, He copgepwamere 30C
MonHoeTs TOKa:

P=1U,P=I'R, P=UF/R.
3awor Jlwoyas—Jllenua
Q= IRt
Jdakor Owa B pudwpepenunaibiol opme
j=1E,

rne ¥y — yoelbuas nposopumMoctk; E — HanpamerHoCTh
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Cesisb yAEINLHOH NPOBOIMMOCTH ¥ € NOABHRHOCTBIO b
3apSHMEHHBIX YacTHL (HOHOB)

y=0n(b; + 5},

rie Q — 3apAn HOMA, A — KOHUEHTpalus woMoB; by W
b. — nNOABHAMHOCTH TNOJOMHTENBHEX H OTPHIATEIbHHX
HOHOB,

NMpumepn penlesHn 3amay

Mpumep 1. Jpa voueynnx sapana 9Q v ——Q aaxpennenn
Ha paccrosuud [ = 50 em apyr or apyra. Tperu#i sapsn Q,
MOMET NEpPeMEATECH TOABKO BAOAB NMPHMGH, npoxopsmiel
yepes sapsigpl. Onpepenstbk nodcxende aapsina O, npu
KOTOpoM oH Oyfer HaXxo[HTbed B papHoBecHn. I1IpH Kakom
auake 3apsaaa ( papuoBecHe GyneT yoroiyuenim?

Pewedre 3apan @) HaxogMrcAd B paBHOBECHH B
TOM CJyyae, eC/aH reoMeTpHYeCKas CyMMa cil, JeHCTBYIIHX
HA HEro, PaBHa Hyak, 3ITO SHAYNWT, YTe Ha aapag Q; poa-
#WHE MefCTRORATH ABE CHILL, PABHHE MO MOIYVIK H DpOTH-
BONONOMHEE N0 HanpabBieddw. PaccMorpumM, Ha KakoMm H3
Tpex yuactkos [, IF, I (puc. i0l) wmomer GuIThH BHIOIHEHD
w10 yoaoeHe. [Jlns oppesedennoctdH GypeM CcMMTATH, YTO
sapai Q — NOJOKHTEIBHEL.

o f

o %

P-EH%H-F; mm—dm 'g—m»_a—-—mﬁaﬁ

Ha yuacvke J (puc. 10, a) wa zapan @y GyayT ned-
CTBOBaTL ABE NPOTHRONOJICGHHC Hanpabaenuse cunui: Fy
H Fy. Cana Fy, peficteyioman co CTopoue sapana 9Q, »
MOGOH TOUKe STOre yuactTka Goablle cHAn Fs, neBcTBYIOLIEH
CO CTOPOHH 3apsiga — @, tak Kak Goabwwii sapap 9Q
HAXOOHTCA BCerpa Omike K szapiay )y, 4Yem MeHBIDHH
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(no Mopymo) aapsin — Q. TlosroMy paBHoBeECHE Ha STOM
YUACTEKe HEBDIMOMHO,

Ha yuacrre If (puc. 10, 6) obe cannt Fy, 0 F: manpas-
JIEHH B OJIHY CTOpOHY — K sapuany — Q. Caepobarelbmo,
H Ha BTOPOM YYACTKe PaBHOBECHE HEBOIMOKHO,

Ha yuactee [/l (puc. 10, 8) cun Fy # Fp Hanpaenexk
B NPOTHEONOJOMKHLE CTOPOHH, TAK e KaK ¥ Ha yyactke [,
HO B OTAHYHE OT Hero MewMblUHE 3apsin — @ Bcerjga Haxo-
nHTeA Gnede K sapaay O, wem GoabweH sapsn 9Q. 3o
3HAYHT, YTO MOKHO HafiTH Takylo TOMKY Ha npascH, rae
cHad Fy 4 Fo ByoyT opHuakoes 1Mo MOayJm, T. €

Fy= Fs (1)

[Mycre x v [ 4 » — paccrodune oT Medbiuero H Gonp-
LIEr sapnmzm a0 Bapﬂ,ﬂ,a Q: Bupaman B pamencrie {!)

x:=-+tj2,x.gm-t;‘4,

EKopest: x: He yIOBJAETBOPAET (PHIHYECKOMY YCJIOBHIO
aagayd (B sToH Touke cunbl Fy v F: Xorw W pabun no
MOy, HO COHANPaBACHH ).

Onpepenum suak sapupa (, NpH KoTopoM paBHOBECHE
Oyney ycroHupBhiM. PaBHOBecHE HAILBAETCH YCTOHYHBEM,
EC/IH NpPH CMELIEHHH 3ApHAA OT NOJCHEHHS paBHOBECHA
BOJIHHKAOT CHJIL, BO3Ppallaloiuie erd B NOJOHKEHHE paBHO-
pecHA. PaccMoTpuM cMmelllenne 3apaja () B ABYX CIydasXx:
KOT[Aa 3apfan nonc¥HTE/eH H OTpHIATENEH,

Ecan aapsn Qi noJdomuTened, 70 NpH CMELIEHHH ero
gaeso obe cuan Fy v F» sogpactawt, Tak Kak cuaa F, sos-
pacTaeT MejieHHee, To PeIYARTHPYRILAN CHAZ, JEHCTEYR-
man Ha sapAn i, Oyner Hanpablexwa B TY #e€ cTOpoHy, B
KOTOPYI0 CMELIeH STOT 3apsn, 7. €. Baeso. [loa peficreuem
FTOW LW apRn Qr GyieT YARAWTHLR U7 HONDIKENHR PRBND-
pecHd. To Ke NPOHCXOAHT H MPH CMelleHnH Sapana @y
phpapo, Cuaa Fa yOueaer Ouctpee, yem F,. [eoMerphue-
CKasi CyMma CuJl B IToM Cyude panpapsieHa enparo. 3apan
mof peficteHem 3ToH cHAbl Takke Oyper nepeMemarbes
Bllpapo, T. €. YIAAATBECH OT NOJOMEHHA paBHOBECHH. TEI]{HH
ofipasom, B Clyuae NOXOHHTEALHOTO 32Psfla PABHOBECHE
SABAHETCH HeYCTOHUHBRIM,

Ecin zapap ) oTpHuaTees, TO €ro CMelEHHE BAERO
EblzoBeT yBeaHYeHwe o F; u Fy, vo cuna F, poapacraer
mepaennes, yem Fa, 1. 2. I.Fgl::a-IFil PeayneTHpYIOULasn CHAA
Gypner HanpapjJeHa ENpaeo, llon ee neficteuem aapag O

Fi



BOSEPALLACTCH K DOJOMKEHHIO g
papnosecus. Ilpy emewenan Q) R
pnpaeo cuna Fp yOueaer Gwict- '
pee, uem F,, 7. e. [Fi|=|Fg|, pe- P
AyNLTHPYIOW AR CHIA HANpasne- / \
Ha Breso W asapup ¢ onsaTe Oy- .,‘ h!
JET BOIBpAILATLCH K DOJOMKE- ko N,
uH0 papnosecHn. Tlpr orpupa- e — = ——
TENBHOM 3#pAE paBHOBECHE HB- -
anerca  yerofiduess, Begawunna
caMoro sapsiaa O HeCywmecr- Pue, 11

BEHHA.

NMpumep 2. Tpu Touyeunnx sapaga = Qo= Q.= 1 uKa
pacnOJOMeHs B BEPIWHHAX paBHOCTOPOHHErD TPEYTONbBHHKA.
Kaxol sapsa Qs nymHO NOMECTHTE B LUEHTpE TPEYroabHHKA,
OOl YHASEWHEHR CHCTEMAa IEPAJOE HAXOJMIACE B PABRHO-
BECHH P

Pewenwne Bce TpH 3apang, pacnonomkeHnbie no pep-
HEaM TpeylnbHHKE, HAXOAATCH B OJHHAKOBEHX YCNOBHAX,
TostoMy BOCTATOMHO BHIACHWTb, KSKoH 3apRjl clenyer no-
MECTHTL B LUEHTPE TPEYIeILHBEKA, yToll Kakofi-HuOyab ofHH
HY TPEX 3apsioB, HanpHMep Oy, HAXOUHACH B DABHOBECHH,
Japag @y GyNET HAXONHTBCA B pPABHOBECHH, ©CIH  BEK-
TOpHAR CyYMM2 nelcTBYIOUWMX HA HEro cHA paBHa HYJIo
(puc. 11):

Fio+Fat+Fa=F-+F,=10, (1)

-toe Fs, Fa, Fy — CHIBI, ¢ KOTOPHIMH COUTBETCTBEHHO JCH-
cTRyoT Ha 3apan @ sapanaet @, Qs Qi F — pasHoaeh-
crayiomas can Fo 0 Fa.

Tak kak cuant F u F, wanpasneust no oamoll npamoil p
NPOTHECNGNOWHEE CTOPOHE, TO BeKTopHoe paeedcreo (1)
MOMHD 3aMeHHTE cRaAApHuM: F — Fy =0, orkyna Fy;= F.
Brpaaue B nocnennenm papencree F uepes Fe v Fy v yunth-
Baf, wTo Fy= Fs, noayuum

Fo= Fe+/2(1 F cosa).

Tpumenne saxod Kynona v HMen B BHay, 410 Qr = Qs =
== {}y, Halhjgem

20 O T Foosay,

IM@@F:

oTKYAA

Qi =-2 T+ cosal). (@)

=



Hs reomerpuueckHx nocTpoeHHE B PaBHOCTOPOHHEM Tpe-
YrofibHHKE COeNyeT, YTo

C yuetom svore gopmyna (2) npuaser nsg
Qi=th/y3.

TiponaseneM BuMHCAEHMN:
Q= 107%/+/3 Kn = 577- 107" Kn = 577 nKa.

Chnejyer OTMeTHTh, YTO PEBHOBECHE CHCTEMH 3apAnoB
Gyner HeyCTOHUHBRIM.
~ Npwmep 3. Ha roukom crepmue pminof [ — 20 cm waxe-
OHTCH PAaBHOMEPHO PacnpesefeHHbll sJexTpHYecKni Sapsin,
Ha npopoamenHs oCH CTEpKHH HA paccTodHHH d== 10 em
or GnHxafiert KoHUA HAXDAMTCH ToYeuHuH aapapg Q) —
= 40 sKa, woTOophlH BiauMOneRCTBYET CO CTEPHHEM € CH-
Joi F =6 muH. Onpeneaurt Miuefinyo NAoTHOCTE T Rapsia
Ha CTEPHHE,

Pemweunune Cuna bBsasmopefictens F aapameHHoro
CTEPMHA © ToOYeyHHM sapupoM () 38BHCHT ©OT JHHEHHOH
IMOTHOCTH T 3dpHAA HAa CTepsHe. Juan 3TY SAaBHCHMOCTH,
MO¥HO onpejpesutTk t. llpy BuHuscnerun cunu F caeayer
HMETE B BHjlY, MTO 3apHj Ha CTEPIKHE He HBARETCH TOouMeu-
HEIM, NosToMy 3akod Kynona HenocpegcTReHHO TPHMEHHTL
nenpsd. B ostoM eayuae wmoOMHO DOCTYNHTE  clenylouiEM
obpasom. Butenum wus crepmun (puc. 12) manuit yuactrok
dr ¢ sapagom d@) = tdr. 3707 3apHL MOMHO DACCMATPHBATE
kKak Toyeyuwii. Torpa, cornacuo aakony Kynowua,

dF = Chedr

4;11:;?.{;:"2

o y'iaEM
!

f Q;‘ﬁ‘ . 1 ) gg’%:
. . a4l dnescio + 0 7

L

im@

OTKYAA
_ Amea(a + [ F
L

IMpoeepuM, naer aH pac-
Puc. 12 yerHad hopMyna efHHHUY NH-




HefiHOH NIOTHOCTH 3neKTpuyeckore sapaasa. Jlas svoro e
npapyl qacrh (GOPMYal BMECTO CHMBOJIOB BEJHYHH NOJACTa-
BHM HY €/HHHLKL

®/m-lee-1-1H .1 H

g T Katw o TKa
IK4/B.AH __ 1H I H 1 H-1 Ka

iR T TB T THwKi T THw | KA/

Hafipeunan egukrga ABARETCH eIHHMUeH neHeHuol naor-
HOCTH 3apfAna,
[Mpouseenem BLIYHCAEHHRA:

G 107 4. 1002

K /m = 2,5-107% Ka/m = 2,5 nKum.

Mpuamep 4. Jipa ToueyHHY SIEKTPHYECKHX 3apsia
Q= 1uKa 1 Q= —2 nKa HaxoasuTcs B BOSAYXE HAa pac-
crosinae d = l0ewm ppyr or ppyra. OuopenenHte wanps-
werHoeTk E B NoTeHuHan @ noas, Co3ndBaeMoro STHMH
sapagaMi B Touke A, ynaneunol or sapaga (; Ha paccros-
Hue ry=9c¢m B o7 3apana Q; Ha ro =7 cm.

Pemwmeunne CornacHo NPpHHUHNY CYAeplOSHIHH S0EK-
TpuueckHX nonel, Kam Al 3apajl coaqaeT o€ HE3aBHCHMO
OT NPHCYTCTBHA B NpocTpancTee Apyrax sapsanon. [Nosromy
HanpsameHHocth E 3ieKTpHveckoro noas B HCKOMOR TOMKE
moxer OuiTh wafineHa Kak reoMmerpHYecKas cyMma Hanps-
wennoctTen By w By noaedl, coafapaemex KaxiuM sapHiomM
B orpeawioct: E = E; 4+ E:. HanpsisesnooTy snexTpHue-
cKore NOJf, co3jaBaemMore B posiyxe (e= 1) sapapamy

QI HQ?:n

Q]

Eiw y— {.l}

1@ E

Ey=—r (2 :

LAl

2]y
i \E

Bextop Ei (puec. 13} vanpasien no 5 p

cHnoBofl NHHEH OT 3apsaa (), Tak Kak ﬁg"' Ez%

ITOT 3ApAn noaoxHreneH; eexrop Eg ~ x
HanpaBaeH TAaKKe N0 CHACBON JuMuW, g ¢ _ %
HO K sapsay {Je, TAK KAk 3ror saphap & f

OTpHLATENEH. Puc, 13



Mopyne pexTopa E nafifieM 1o Teopeme KOCHHYCOR:

E=~E + Ei + 2E E;cosm, (3)

riie @ — yroJ uesay sekropaMu E, v Es, KoTOpHA MOoMeT
Guth Haliped w3 TpeyroabHika co CTOpOHaMM ry, rz M d:

i —ri—
msm—-—“ B paunoM cayyae Bo  usGemanue

TPOMOIIKHX aanMCeed y}{ﬂﬁﬂﬂ AHaYCudeE o= BHYHCIAHTD
OTAENLHO:

B g 7
cose = W’ — 0,238

IHopcrasann pupamense £, w3 (1) v By ua (2) 8 (3) B
BRHOCH obIHA MHOMHTenb 1/ (4neg) sa 3HaK kopH#, Noay-
Hacm

B cOOTBETCTBHE € NPHHUHNOM CYNEpPNo3HUHE SJEKTpHye-
CEHX Dojiell NoTeHUHAN ¢ pesyAbTHPYIOIEro nogs, cosja-
paemoro Asyms sapagamd (4 v Qp pawed anrebpanyeckoi
CyMME floTEHUHANOB,

=g} ¢ (5)
I‘[muaan SACKTPHNECKOTO NOgd, cOSdBacMorc B Ba-

KYyMe TOUEYHEIM 3apajom () Ha pAaccTosHHM 7 OT Hero, Beipa-
waetca dopMynoh

=T ©)
B namem cayyae cornacuo topMynam (8) u (6)

a1 Qs
v= iIn!;_arg + dregrs
. &

¥ dm ¥y + r&)

[Npouspesem BuIYHCICHHSA;
|
E=rmony =
0% . (210 I =.2.a0" ' —
- V45 +wa+ 2 oo -wonr( —0238) B/m=
=3 658.10° B/m= 3,58 kB/m;

= ! e aan
mmw i




lpumep 5. Tlo ToH-
KOMY  KOJBIY PaBHo-
MEPHO paciipeiencH 5a-
par O = 40 sKa c au-
HEHHOH MAOTHOCTLEY =
=50 ukn/m. Onpene-
AHTE HanpaxeHHooTe E
SAEKTPHHECKOTD  TIOA,
co3/laBaeMolo STHM  Sa-
prjion B Touke A, nema-
IeH Ha OCH KOJbILE H
VAAJeHHOH ©OT ero ued-
Tpa HA paccTUAHHE, paB-
HOE NOJOBHHE pajHyca,

Pewenne. Cob-
MECTHM KOOPLHHATHYIO myockocTh XUy © MAOCKOCTBID KOJb-
ud, a ook Uz — ¢ ocwio Koawila (pue. 14). Ha konoue
BELAGAHM Madbil  ydacTok faHHollt dl. Tak gark sapsn
@) = tdl, vaxonAuKics Ha TOM YYACTHE, MOXHO CYHTATH
TOYeHHEN, TO HAENpKeHHooTs dE osaexrpuueckore nods,
CO3ABIEMOrT ITHM 3SPRJIONM, MOMET OpTh SANHCAHA B BHE

) wal r
ot Sl e

TOE T — pajinyc-Bekrop, HanpasleHup# o7 3nementa df
K Touke A.

Paanoxum BegTop dE Ha npe cocrapantowse: dE,, nep-
MEHJIHKYMTHPHO  MACCKOCTH  KOVbIEA  (COHANpaBaeHnyl c
ockis Oz), v dE;, napanjebHy0 MAOCKOCTH KOABLA (nJaoc-
wocTH xOy), T, e &

dE= dE, -} dE.,

Hanpaxesnoctt E 3neKTpHUeCKoTo NoaA B Touke A Hafinew
HHTErpHpoBAHHENM:,

E={E+{E.

e HHTerpHpOBaHKE BENETCH NO BCEM 3AEMEHTAM 33 pHKEHHO-
ro Konbila. JaMeTHM, 4TO A8 Ka@JoH napsl 3apanos d@ u
dQdQ = dQ"), pacnoJoHeHHBIX CHMMETPHUHO OTHOCHTENBHO
ueHTpa Koabla, BexTopH dE: m dEf B TOuke A paBuu no
MOZYJI0 H NPOTHBONOAMKHE no Hanpaenaeduo: dE;—= —dE;.

MosroMy BexkTopHan cymMMma (HHTErpaa) ng&mﬂ. Coctap-
L
amowne dE; AnA BCEX SJEMEHTOB KOJBLA COHATNpABJEHH
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¢ oceld Uz (epuuuudbimM Bektopom k), 1.e dE,=kdE,.
Torna

E=K dE.
L

Tak kak dE—— R (R/2) =+/6R/2 u cosa=

wm:mmxﬁ TO

fi e
aE; Fr 53Wd B/ BaveoR

Takum oOpazom,

i i 21
| ML) .
S SJ 5/ Bneg A W%E;}ﬁ?

Ha cootnomenws Q—2nR1 onpejenum pagnyc Konwia:
R=Q/(2r7). Torna

Y 5
ok 2vinx L dmr

m 5v5e:Q  5y5eaQ
Monyas HanprReHHOCTH

4at°
El————. 1
Bl =2 (M

lNpopepum, gaer nu Npapas HacTk NOJYHEHHOTO paBeH-
CTBa elHHHLY BanpsameHHocTH (B/m):

[#]  (Ka/mp®  IKa oy
[elQl S

1@/m-1Ka ™ 10w
Bripaitm (uandeckHe BEAUHHEL BXONALKE B eb_oPm}fw
ay (1), B emadnnax CH (v=56-10° Ka/m, Q=4-10 " Ka,
£0=8,85-10""% @ /m) ¥ npomsBeneM BBINHCICHHS:

4-3,14-(5- 1057

lMpumep 6. [lpe KOHUEHTPHYECKHE TpPOBOASLIHE Ceph
paguycami E;=6em 8 R:=10Cm HecyT COOTBETCTBEHHO
gapaanl Ch=1uKa n Q:=—0,5 uKa. Hajitu manpsuen-
HocTh E noas B TONKax, OTCTOHIIHX OT LEHTpa cdep na pac-
gﬁ;ﬂm ri=>5 cM, rs="9 cM, rs= 15 cu. lNocTpours rpadux
- PemelHe 3amerHm, 9T0 TOYKH, B ROTOpHX TpefyeTca
HafTH HaNpPAMEeHHOCTH SJIEKTPHYECKOro MOJRA, JEKaT B Tpex

2



 ob6aactax (puc. 16): obaa-
i I{ri=FE.), obnacra 1]
%R] <rs=_Ra), oGnacra [
rs=Ry).

1. ILna onpepenexnun Ha-
. npAxeHHoeTE E; B ofnacty.
. I npoeenem rayccopy nosep-
| XHOCTB §; pamgMycoM £ M
BOCNONBLIYENMCH  TeopeMol
Oerporpanckoro—Iayeca:

% EndS =0

 (TaKk Kak cyMMapHeil sapsn, HaxofaAmipfca BHYTpH raycco-
BOH NOBEPXHOCTH, paBeH Hy110) . M3 coobpamesull cummerpun

Ep=E;=const. CreposaTensno, E;% d8=0u E, (wanps-
i

| WeHHOCTS oA B obnactu I) Bo Beex TouKax, yoOBAETBOPSIO-

| LiHX YCIOBHIO ri<=_R,;, 6yner papHa HyJ,

. 2. B ofinactu {] rayccoBy NOBEpPXHUCTE NPOBENEM PagMy-
‘coM ry. B sTom cayuae®

i@sndsmwm

. (T8K KAK BHYTpH rayccoBoll NOBepAHOCTH HAXONHTCH TOJLKO

sapan Ch).
Tak kak E.= FE=const, To E MOMHO BLHECTH S8 3aHaK

I HHTErpanac
Ei A8 = Qi /ec, v ESs= Q) /eo.

O6oznaune HanpmxeuHocts £ nna obaactu [ uepes By,
noJyuHM
Es= Qi /{€05a).

roe Sg=4nri — naowaps rayecoboli nopepxHoctd. Torpa
b=t ()

3. B ofinacts /1] rayccopa NoBepXHOCTL NPOBONHTCA pa-
JHycoM rs. O603HauAM HanpsxkeHHocTe E obaacth [ uepes

* An3aexTprueckylc NPOMHLAEMOCTD & Cpeau OyoeM CHMTarh panHoi
EAHHHUE (BAKYYM]).
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Es # yurem, uTo B STOM CAYNAE Cayccusa NOBEpXHOCTL OXBA-
ThiBaeT obe cepbl H, CAENOBATENbHO, CYyMMapHLIH sapan Gy-

per pased Qy+ Q.. Torns
: Lt
Es dneer]

3amerup, ure Qu<"[), 310 BLIpaMEHHE MOMHO NMEpenHCaTh B
BHIE

i e L (2)

Avienrs

¥oenumea B Tom, NTO NpaBand yacTh paeedcte (1) w (2) naer
eAHHHIY HanpfXeHHOUTH:

[&] 1 Ka 1 Kn
leal] F id/n-1w 101w Tean— | B/m

Bripaznm Bce BeHNMHEL B efuHMLax CH (Q:=—10 *Ka,
Qe= -05-10 X1, n=009m, re=0,154, 1/(dneg)=
= 9-10" m/ tb] i nmaa&m&u BHINUCIEHMS

pRsnng 10ﬁ=‘-$”;—i§}j;j§;mﬁ5;mg=m B/m.

INoctpoim rpagme E(r). B obGnacte I{ri<=—R)) EWI},
B cGaactu II (Rl%f‘:ﬂﬁ} Es (r) Hamesnietcn no sakony 1/r
B Ttouke r=R: HanpameHnbctk EA{R\) =1 f(4necR1) =
=25kB/M. B Touke r=R: (r crpemurcs K Rp coepa)
Ef Rs)= Q /(4meqRE) = 0,9 «B/m. B d6nacti [ (r=>R:) Edr)
HaMeHHEeTCH Mo 3aKony | frf. np¥ues B TouKe r=Rs (r cTpe-
MHTCcH K R: cnpasa) Eﬁf?ﬂm{@l—]%wmmﬁﬁﬁw
=[0,456 KB/m. Takum obpasom, Qyekuua E(r) B TOYKaX
r = Ri nr= Rs TEpIINAT paz-
pHIB.

Tpaduk sapucHmocti £,
npencrasned dHa puc 16,

lippmep 7. Toueunwiit
aapan (= 26 WK1 wnaxo-
OHTCH B NOJIE, CO3LAHHOM
NpAMbIM OecHOHPYHBIM 1H-
NUHApOM pajuycon R =
== | CM, PABHOMCDHO 3apH-
HEeHHLIM C nmpxmmmﬁ
naoThocTEo o-=0,2 ulnfen®.




Onpeneants cHay F, neficrpyiouiyio Ha 3aphs, ecaH ero pac-
CTORHHE OT OCH yHaHHApa r= 10U cM.

Pewmerne 3uauenne cinl F, pelicteyowmell #a 1o-
weuHwil sapun (), vaxomfuMHCA B Nose, onpefensiercs no
popmyne

F=QE, (n

roe E - HalpAMMeHHOCTh TIOJA,
Kak HapecTHO, HanpameHHOCTH NOAA OeCKOHEYHO NIWH-
HOI'O pABHOMEPHO 3apHMEHHOND LWARHIpa

(2)

roe T — JAHHEHHAR NMAOTHOCTE 3apana.

BripasHn JHHERHYH NNOTHOCTL T YEpPe3 NopepXHOCTHY
MAOTHOCTE . JLnel STOro BHOEJAHN SMeMeHT UMAHHApa AJH-
Holl | W BEIpasum Haxonamufcs wa Mewm aapap @ DByMA
cnocofiamu: Q=0a8=02nRl, Q=1 Tlpupasuas npapse
4ACTH 3THX (JOPMYN H coKpaTHB NONYYCHHOE PaBeHCTEO Ha {,
Haiijlem t==2nKo. C yuerom srorc opmyna (2) npumer
BHA E == Rof{eer). [loacraeup selpaxense E p (1), noayqyum

__ QoR
F= Bl

-

INpoHapeieM BHUHCIEHUA:

256.107%.2. . i
F=2800 210 L 5,65-10 " H—=565 nkH.

Cuna F cosanpaeneHa c HanpsmeHHocTho E, KoTopas
B CHAY CHMMETpUH (UHAHHODP GecKOHEMHO IJMHHEIE) nep-
NMEeHOHKYNApHa NOBEpXHOCTH LHAHHAPA.

Mpumep 8. INo ToRkoHl HHTH, HSOCHYTOR No Ayre oKpym-
HOCTH, PEBHOMERHO DACUpEefENcH IAPAL ¢ JUHeHHOH noT-
HocTei0 T==10uKa/m. Onpeneawts wanpsmxessocts E H
NOTEHUMAA @ SIEKTPHYECKOrD ToafA, CO3JIABAEMOro TAKHM
pacnpejle/ieHHBIM 3apEiOM B TOMKe, COBNajalomied c UeHT-
pon kpHBHaHbl nyre. Jlnuea ! HHTH cocTapnner '/s naHHb
OKPYHHOCTH H paBHa 15 oM.

PeweHHe Bobeper oCH KOODAMHAT Tak, wrofibl Ha-
Yyaso KOOPAHHAT COBMAAANCG C WEHTPOM KPHBH3HEL OYTH, &
ock Oy Oblna Onl CHMMETpHYHD PacnofO¥eHa OTHOCHTEILHO
woHuos oyru (puc. 17). HUTH BRIIEAHM SAEMEnT JLIHHBI
dlL Sapfm A =1dl, vaxogaAniHiCcad Ha BUOEACHHOM YYACTHE,
MOMKHO CHHTATH TOUEUHBIM,

Bh



Onpepeann HanpameHHOCTE
INEKTPHYLCKOTO NOAH B Touke 0.
ILns storo nafinem cuawana Ha-
npaxerHocte dE noon, coana-
BaeMoro sapagom dQ;

CAe r — pajakyc-BeKTop, Ha-
fipaBJeHHBH OT 3aemerTa df K
Puc. 17 TOYKE, B KOTOPOH BEYHCITAETCH
W HAaN P HEHHOCTD.
BripaaiM pextop dE yepez npoexusn dE, v dE, Ha ool
{OODOHHAT.

dE=ME, + jdE,.

roe i H j — enHHHYHBIE BeKTOpbl HanpaBieHHil (OpTHl).
HanpsoxersooTs E nalinem HUTErpHpOBaHHeM:

E<{ dE=if dE. 11 dE..
i Fi i
HurerpypoBaske eeperca BAOAL ayrH pjauHok [ B cHay
CHMMeTpHH S dE,=0. Torpa
i A |
E=j| dE,, (1
i

roe dE, = dEcost = 1dlcost/(4nesr”). Tak Kak r= R =
- mnﬁt d! = Rdf}, vo

dE, = %mﬂﬁ:‘- H‘;R costid{.

TlopcraBum pripawmenne dE, B (1) K, NPHHABE BO BHHMAE-
H¥E CHMMETpHuMHOE pacloJOMKEeHHe JYFH OTHOCHTEJbHO
oc Oy, npenensl weTErpHpoBadyy BozbmeM ot 0 jo n/3, a
peayasrTat yOBOHM:

=i

E=] S msﬂﬂﬁ““] EIZ{;R

hmmﬁ'

Buipasis papepye R uepes nouny [ HuTH (3= 2aR
NOJy4HM

E=js/3. @



Hs sroll dopMynbl BHAHO, YTo HaNpHMKEHHOCTHL NOJHA 00
HalpaBJeHHIo coBnapaeT c ockio Oy
Hafinem noreHiuan sAeKTpHYecKoro noas p touke O,
Coauana Hafllgem notedgHan de, cospapaeMblil TOUEYHBIM
sapsipom dQ B ToyKe O
dg=tdl/{4newr).

damexum r Ha R B npobeneM HHTEMPHPOBAHHE:
i

8 — xl
¥ = ek Sﬂ df dseg R

Tak kak [=2aR/3, 10

= T/(beq). (3)
INponsbenen: BLubECcaIeHHA No dopwynam (2) » (3):

NMpumep 9. Ha ToHKOM cTepikHe AnHHOA [ paBHoMEpHO
pacnpejeied 3apan ¢ JHHeRECH nnoTHoeTko ©= 10 aKa/m.
Halitn noTeHuHan @, coapaHHuil pacnpeneneHyuiM 3apAaom
B Touke A, pacnoomeHHOH Ha OCH CTepiHRE H ynajeHHoH
OT ero GaHMaEHIIero KOHUA Ha paccTusHHe [

Peweunune B sapaue pacCMaTpHBacTCA Moje, COzna-
BAEMOE pACOpEleneHHBIM 3apHILOM, S5TOM cllyyae nocTy-
DalT cAeAyioUEM ofpasoM. Ha cTepiue BuURISIOT Manbiid
yuacTok paHHo# dx. Torpa ma stoMm yvacree Gyner cocpe-
aoToweH sapsan A Q = t1dx, KOTOPBIA MOMEO CHHTATH TOYEY-
HoiM. Tlotedunan deg, cospapaeMbifl 3THM TONEUHLIM 3apPAIOM
B Touke A (pHc 18), mosHo onpeneauts no gopuyae
d@ wile

P
—;

Aneer  damar

CornacHo NPHHELENY CYNEPNOSHIHH WIEKTPHUECKHX NOaeH,
NOTEHIMAN SJIEKT PHYECKOTO
nosf, Co3/l@BAEMOro saps-
JEHHBIM CTEPHKHEM B TON-
Ke A, HaliieM HHTErpHpoBa-
HHE STOTD BBIPAMEHNs:

dg =

a7



BuinoaHEM HHTErpHPOBaHHE

!xl T LN
P = nx|. = In2

ﬁ DACTaBYRM HEL e Hhalie-
HUH  {muznyecknx peawyun B CH
=10:10" Ka/m, 1 /{4mec)=—
Prc. 19 = 0. 10 m/®) u npouseenem BhuHC-
NEHHE

g =9-10°-10-10 *-0,693 B — 624 B.

NMpusep 10. Ha naacrTHHaX NJOCKOTS KOHIEHCATOpa Ha-
xonuTen sapan @ = 10 vKa. Tnowans S kamnoh noacrs-
HE KoHpencaTopa paeHa 100 cM’, [HIAEKTPHK — BOOVE.
Onpenemite ciny F, € KOTOpoH NPHTHIHPAKTCA NAACTHHL.
INone memxay nnacTHHaMH CUHTATH ONHOPONHBIM,

Pewmeunnwe 3apan @ onwoH nNacTHHB HaXomgHTCod B
nose wanpsokenHocTeio E, cosnanHon sapsitoM apyrofl noa-
CTHHE KoHaeHcaTopa. (MeloBaTeabHO, HA NEpBRfl 3apsn
neficreyer cung (pac. 19)

F—0FL (L)

Tak kag
E = o/ (2w) = Qf (2e85),

rOog o - NMOBEPXHOCTHAR NJOTHOCTL RAPEAA NAACTHHE, TO
dopMyna (1) npAMer BHI

F = Q*/ (2e:5).

MNposapenem BHMHCIEHHS:

A ot o N4 51 £f
F = 5 geo-rior H = 565-107' H= 565 mxH.

NMprMep 11, DNeRTPHYECKOE TIOJE COZNAHO NMMHHBM LH-
AMHAPOM pajMycoM R = 1 cu, pABHOMEPHO 3apHKEHHEM C
JHHEHHOH nnoTHeeTsio T = 20 HKa/m. OnpeneinTs pasHocTh
NOTEHLHAN0OB nDBYX TONMEK 3ST0IC MNOOH, HEXOgAUWEXCH Ha
paccTonrHREH gy = 0.6 ¢M u g = 2 cu o7 nopepxHOCTH UH-
AHHZpA, B CPEMHEH ero MacTH.

Pewenune Jlin onpeneseHus pazHoCcTH NMOTEHLHANOB
BOCTIONLIYEMCA COOTHOLIEHHEN MEHULY HaNpPAaXEHHOCTRR MNo-
n5l H uamenexseM noreslvéna: E = — gradg. Jlna nons c

COOTHOLIEHME MOIKHO 3alHCaTh B BROE
E— — --?ﬁ , A dg = — Edr.



Hurterpupys 3ro peHpa;iedse, Hafimes pasHOCTE TOTEH-
LIMAJOB ABYX TOUEK, OTCTOALLHX HA PACCTOHHHAX ri W rp OT
OCH WHAHHIpa:

@2 — g = — | Edr. (1)
Ty

Tak kax usaueap pavHEel U TOUKH B3ATH BOJMSH ero
pr,II_HE:ﬁ HACTH, TO ON8 BHpaAXMEHHS HANDPHAMOCHHOCTH [DOJOH
MOXKHO BOCMOLECBATLCA (POPMYJIOH HaNpHAMEHHOCTH NOAH,
CO3 nabBaeninro DeCKOHEHHO AJHHHDBIN LHIHHIDOM:

E = 1 [(2neyr).
lNogeraeus Beipaxenne £ B (1), nonyyan

— i ﬁ__ 1 Iz
. ——gmgﬁ,-— i 2,
HJIH

P1— g2 =g—In == (2)

anHSBEII.EM BbldHCAEHEH, YUHTHIBEH, YTO BEJHYHHEB ra
H rs, Bxopsilipe B QopMyny (2) E BHJIE OTHOLUEHMS, MOMHO
BoipasHTh B canTHMeTpax (= R4+ o= 1.0 oM, rg=
= R 4+ a;= 3 cm):

g — gz = 2-107%.1,8- 10" In (3/1,5) =
= 3,6-10°.2,31In 2 B = 250 B.

Npumep 12. DnexTpHdeckos NoJe COANAETCA ABYMHA 5a-
panamy Qy = 4 meKa 0 Q: = — 2 mrKa, HaxomsmumHcn
Ha paccroswil a = 0.1 M npyr ot gpyra. Onpenenuts pa-
DoTy Az cun noas 00 NepeMertenHo zapana Q@ = b0 ukKa ua
rouky I B Touny 2 (puc. 20).

Pewenne J[na onpenenennn
paboTid Ajs CHA NOJH BOCIONLAYEM-
¢ COOTHOIIEHHEM

Az = Qg — gu.

IMpuMeHss DPHHUHN CYNepnosHIHKY
SIEKTPHYECKHX noJel, onpeesum no-
TeHUHanL @ B g Towek I u 2 noasn:
I Qs
1 = dstecaf? + dneennf2

"oy + Qo)
dnEqa * Pue 20

P
—



O = T M— T
Torna

[2(Q1 + Q2) — (Q/V2 + Q)]

Ay =
12 4mﬂa

Az = | @2 —7) +@.

Hpmpﬂu,, Baer hH [‘Epﬂaﬂﬁ HACTH PABEHCTBA €©0HHHIY
patore (J#):

ol o _ | Ea-1 Ea _
el (2 Hlifmlu =1Ke-1B=1 .

MNopcTaBHM YHCIOBLE SHAYEHHS ¢H3m£&f:§mx BE/IHUHH B
CH (Q = 50-10"° Kn, Q. = 4-10~° Kn, Q2 — 2-10~% Ka,
a=0,1 m, 1/(4ne) = 910" m/P) v nporzpenem BuMHC-
JCHEHH:

Ay =210 (09— 1/yT) — 2] 1075 i =
— 14,3 Wik

LHANOB U mﬂpm mmmeu ﬁpﬂﬁ’m B Mewrpmﬁcmh{
noJie snexkTpoH, obaapaouwuil ckopoctbio vy = 108 m/c, uro-
Gl CHOPOCTE €T0 BOSPOL L

PemenHne Bfmmpﬂmmfm PA3HOCTL  MOTEHLHAJOB
MOMHO HafTh, BHUHCAMB pabory A cHl 3ieKTpocTaTHHE-
CROro noas. 3t1a pafiota onpenensiercs n'pmismnmm SNe-
MEHTAPHOTO 3APANA € HA PasHOCTL NOTEHLL

A=elU. (1)

Pabora cwl SMEKTpPOCTATHYECKOTO MO8 B HNAHHOM CIY-
Yag papHa HIMEHEHHI0 KHHETHYECKOH SHepruH SieKTpoHa:

ATy ik _ @

rng Ty H T;— HHHeTHYRCKAN SHEprHsi SJAeKTpoHa oo H
nocje NpoxoMAEHNA YCHOpSIOIETD NOJS; M — Macca MeKT-
POHA; t) H vy — HayaibHan M KOHEYHAR CKOpPOCTH ero.



llpupasnae npasne yactd pasencts (1) u (2), poay-
HHM

ir o mid | matdl mui
i e e ol b

TAe R = /o,
Orciona MeKoMas pa3HocTh NOTEHLHENOR

[ — mui (! — 1]
= P .

IpoHsBeeM BLIYHCIEHHA:

a1-10 %104
=,TmIlii%T‘g%ﬂﬁ-{ﬁﬁ — 1) B=853 B.

Mpumep 14, C noeepxHoCTH GECKOHEYHOTO PABHOMEPHO
saprmennore (=50 ulka/mM) npamore nuanHApa BEUIETaeT
e-vactiua (vo=0). Onpepeants KHHETHUECKYIOD SHEpTHIO Ts
o-yacTHum {K3B) B Toyke 2 Wa paccroAnun BR or nopepx-
HOCTH pManuapa (pHc. Z1).

Pemenue Tak kak CHIH 3JEKTPOCTATHYCCKOID TOJA
ABIAIOTCH KOHCEPBATHBHREIMH, TO ANH ONpededcHHA KHHeTH-
YECKOH SHEPrHH @-4YACTHUE B TOMKE 2 BOCNOAL3AYEMCH 38KO-
HOM CoXpaHeHus SHeprum, sanucauxom B Buae E;= Es, rae
Ey v Ey — nonnme SsHeprii o-yacTHUb B Toukax [ u 2.

Tak kak Ey1=T+ Uy n Ea=T+ Uz (Ty v T2 — Kuue-
THYECKHE SHEPIHH er-yactvun; Uy v Us — notenunanbhue),
170, yumtuiBas, 4to Ti=0 (vy=0), MoxHo 3anicars U=
=Ty} U, otkyla Te=U,—Us= Qg1 — o) (Q — 3apan
C-HACTHILG G M s — NoTeHuHanu Touek I u 2).

Henoneaya pewenne npumepa 10, sanvuwem

- Py

T
. 4 e -m-:-—‘%—l g‘{
Qi — = m]n e

Torpa

B ;?& Ing.

Ipopepka eAHHWL aHa0-
rHYHa MpoBejeHHod B npHMe-
pe 1.

BripaaiM Bce BEJHUHHE B
eaﬁﬁﬂlggax CH (Q=2-160x
10 " K, v==50- 10" Kafwm,
1/ (2nee) = 18-10° m/®) wu

NpoHaBLaeM BLIYHCICHHA Fue, 21

N



(1/(1,60-10 ' — gosdpduunest nepeposa us JIx B 3B):

Q 'H}‘ ﬂ ggr&ﬁ‘}g—ln—’g
Ta= 18- lﬂ“w—ﬂﬂﬂ 3B=23,96 wsb.

Mpumep 15. Kowpemcatop emrocteio € =3 mx® 6Guut
3apseH g0 pasMoctd  poreHuHanos U;=40 B. [locae
OTKAKMEHHA ©OT Hcmlmnﬁa TOKA KOHICHCATOD COCIHHHIIY
napajneasio HezapAMEHHEM  KOHAEHCATOpOM
eMKDCTEI0 Co=25 MKD, I{anaﬂ sHeprua W' Hapacxoayercs
Ha ofpazoBajHe HCKDL B MOMEHT MNPHCOSAHHEHHN BTOpPOIc
KoHACHCaTOpa?

Pemenwne IuHeprus, HapacxofioBaHHad Ha obpaao-
BaHHE HCKPHI,

W= — W, (1)

rne Wy — sueprus, Kotopoit obnafan nepenii KORIEHCATOp
Jo npHcoelHHeHHA K HeMmy BTOporo KouaeHcaropa; Wy —
SHEPIrHA, KOTOpylo HMeeT OGaraped, COCTABJAEHHAA H3 [BYX
KOH[IEHCATOPOB,
JHEPIHS 3apAMKEHHOTC KOHJCHCATOPA ONpeienfAeTc No
opuyne
W="/sCL", (2)

rpe C — eMEoCcTh HKOHIEHcaTopa BAH 6arvapeH Kotjenca-
TOPOB.

Bripasue B dopmyae (1) suweprun W, u W no dop-
mMysae (2) M npuHAB BO BHEMAHHE, 4TO O0LLAA EMKOCTL
napaifiefbio COSIHHEHHEX KOHACHCATODOB paBHA CyMMe
EMKOCTEH OTOEJBHBEX KOHACHCATOPOR, NOJYUHM

W ="1,C 85— /4C i+ Ca Us, (3)

rope U; — pasnoceTs noTedunance Ha 3axmuMmax Oatapes
KOHEHCaTOPOR,

YuuTHBaA, yTO 3apAA NOCe NPHCOCAMHEHHA BTOpPOro
KOHJEHCATOpa OCTANCH NPEeMHHM, BRIPA3HM pasHOCTh NOTEH-
unasoB Uz caenyouum ofipazoM;

. o . by 47
Us Cid O CiHCe i'ﬂ

Iogcrapue pupamenne s B (3), nafinem

HJH




Ilpouaseper BERYHCHEHHA:

WJ‘

= 1.5 mJlx.

Mpumep 16. Tlorenynomerp conpe-
THEneHneM R = 100 OM nopxawoyeH K
Garapee ¢ IMC &= 150 B U anyTpen- Pe. 22
HHM  conpotvenedpenr K= 50 Om.

Onpepennth: 1) nokaizavHe BOJBTMETPE CONPOTHBAEHHEM
Ry= 500 Om, coepHuenHOro ¢ OfHoH H3 KIeMM NOTEHIHOMET-
P2 H NOABHMHHM KOHTAKTOM, YCTAHOBIEHHRM NOCEpenuHe
NOTEHIHOMETpa; 2) pa3sHOCTh NOTEHIHANOE MEMAY TEMH e
TOUKAMH MOTEHUHOMETPa 0OPH  OTKAHEHHH  BOALTMETpE,

Pewenne 1. INokasapHe BOILTMETPE, NOAKIKNEHHO-

ro ¥ Toykam A n B (puc. 22), onpegeniM oo QgopMyne

Ua=“f§ﬂ'h

rae Ry — conpotHeaeHHe Napajnensio COCAHHEHHBIX BOJET-
METpa H NOAOBHHEI NMOTEHUHOMeTpa; [y — CymMmapHad cnfia
TOKZ B BETBHX 3TOIC COCAHHEHHA {IZ!HE paBHa CHJAEC TOKA B
HEPA3BETBACHHOR YaCTH LenH).

Cuny Toka [, nafipem no 3akody OMa aisi nOMHOH Lenu:

fi= &/(R.+ R), (1)

rne R, — cOnpoTHRJEHHe BHemped uenHn. 37To COnPOTHBIC-
HHE ecTh CYMMAa [BYX CONPOTHENeHHA:

Re=R/2}+ R, (2
Conporupnenve R, Hafpfem no gopMysie napanfienbHoro
COEAHHEHHA NPOBOAHHKOR =—%?mwém§+»§:ﬁ? OTKY A&
n  RRy
Kimpon-
[Mopcraske B (1) Bupamenne K. no (2), waipen
I &

B papMoM cAyyge peuleHne sanadd B obuem puaoe OnLno
6L rpoMoznkuM. ” [TosroMy YnoGHO BHIMHCIEHHE BETHYHH
MPOBECTH PASAETLHO;



: 156 A
h=Torassrw B A

U,=1,03.45.5 B—469 B.

2. PasWocTe noTenuHanoB mewmay Touxkamu A B B npe
OTKIIOUEHHOM BOJLTMETPE paBHA MPOH3BEAEHHIO CHJIK
ToKa f> HAa MOJOBHHY COMPOTHBACHHA NOTCHUHOMETpA:

Us=16-R/2, &)

rae Is — cuila ToKa B UenH HNPH-OTHJAKOHCHHOM BOJBTMETDE.
Ee onpegenvm no Gopmyne

r=E/(R+R).
IMopcrapue Brpamecnne f: B (3), Haligem
Ue= E/AR+R)-R/2
ITpoHaeenes BRIYHCACHHA:

T
Vs=—1ror 3 B=5 B

Mpumep 17. Cuna ToKa B NPOBOOHMEE CONPOTHBJACHHEM
R =20 Om vapacTaer B TeycHue BpemenH Af==2 ¢ no AHuehH-
HoMy sakony of fo=0 go /=6A (puc. 23). Onpepenuts
Tendory (), BRASIHBIIYIOCA B STOM NPOBOAHHKE 33 NEpPBYIO
CEKYHOY, H () — 32 BTOpyl, 8 TakKe HaliTH OTHOUIeHHE
Qa/ Q). | .

Pemeunne 3awon xoyna—Jiesua v suge Q= IR}
cnpaeeiJHB pasi nocroauuoroe toxa (f=const). Ecan xe
CHJ1d TOKA B NPOBOJHHKE H3MEHHETCH, TO YealauHbf 3aKoH
chnpaeejliHE faA OECKONCHMO MANOIO HHTEpBA/A BPEMEHH H
3aNHCLIBAETCH B BHAE

dQ = I"Rd¢. (1)

3peck cHyia Toka [ SBASeTCA HeKoTOpoH ‘QyHKUHEH Bpe-
mMenH. B nambom cayuae

1=k, (2)

rae  k — gosddHuHenT npo-
NOPIHOHANEHOCTH, Xapakre-
PH3YIOUHA CKOpOCTE H3MEHE-
HHA CHIK Toa:

= Afe=3 AJc.




C yuerom (2) dopmyna (1) npumer sug
dQ =k RF'dt. (3)

Jlna onperenenuys TENAOTH, BRAeIHBIIERCH 38 KOHeYHBIH
HHTEpBan ppeMend Af, Bupaenne (3) papo npouHTerpHpo-
BATL B Npenenax of & po fa:

fu
= kfﬁsl £dt =+ R*R( — ).

Tpovapepes BrIHCAEHHA:

Qi= 5+3%-20(1—0) [ix=60 Jix;

Qo= +-37-20(8 — 1) Jik=420 Jix.

CaenopaTenbio,
Qz/ (= 420/60=7,

T.©. 38 BTOPYH CEKYHIY BLUIEJMTCH TENJOTH B CeMb paz
OoabIIE, YEM 38 NepBeyio.

Janayd paf CaMOCTORTENLHOTO PEIDEHHA

I. Jlga wapuka maccoll m=1 r kam e nodBeiueHs Ha
MHTAX, BEPXHHE KOHUB KOTOPHX coepnuedn pmecte, [l1HHa
wkadacl wurw {= [0 cm. Kawwe opmwakoswe sapannt Hapo
cooDIWHTE IWapikaM, YyToOM HHTH pasonufMck Ha yroa o=
=60°? {79 nkKa]

2. Paccrommune mexny sapagampn Q=100 uKax v Q2=
= — 560 nKa papuo d= 10 cu. Onpepeauts ciny F, pefictey-
oIyl Ha sapaa Qa=1 MxKa, otcrosmy va ri=12¢em or
sapafa Q) K Ha re= 10 cm or<2apana Q.. [51 mH]

3. Tougnit paHBEBIH t‘i’ﬁ{}mﬁm PaBHOMEPHD 3ADPAKEH ©
nuHefinol pagtrocteio T= 1,5 uKafcm, Ha NPOACT e HHH
OCH CTEp#HA Ha paccTofAHHH d= 12 cM oT €ro KoHUE Haxo-
AuTcA ToyeyukH sapaa Q=02 mxKn Onpejenwrs cHiy
B3aHMOIEHCTBHY 3apAMEHHOIO CTCDHHA H TOMEUYHOTD sapd-
aa [225 mH]

4. lanuunan npaMas TOHKAas NPOBOJOKE HECET paBHO-
MEPHO pacnpefefednui sapan. BeMHCIHTL THHEARYW noT-
HOCTEL T 3apfjia, €CAH HANPAMEHHOCTL MOJIA Ha pacCTOAHMH
r=05mM or npoBOJOKH npotHE €e cepennsn £=—2 Bfem
[6,55 uKa/u]
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5. C xaxoil chnodi, npuxogamedcs 1a eHHHIY NAOUIand,
OTTANKHBAIOTCH [BE€ ORHOHMEHHO 3apAMeHHHE DECKOHEeUHO
NPOTHAEHHLIE NACCKOCTH € OIHHAKOBOH noORepXHOCTHOH
MACTHOCTRIO 3apAna o = 2 MxKa/m*? [0,23 H/wm'

6. Kakyw yckopsioulyio passccTs notenpHaice U pon-
WMEH [POHTH 3JEKTpoH, YToOH NOJYNHTE CKOpPOCTE ©=
=8 Mm/c? [182 B]

7. 3apRp paBHOMEpHO pacnpegencH no OecKoHeuHOH
MIOCKOCTH € NOBepXHOCTHOH moTHOCTRID o= 10 nKa/m"
OnpeaenuTs pasHocTh NOTEHNHANOBR ABYX TOYEK NOJA, oflHa
H3 KOTOpDHX HAXOJHMTCR HAa OJIOCKOCTH, & APYraA yHaJeHa oT
Hee Ha paccromEMe a— 10 em. [56,6 B]

8. 3nekTpoH ¢ HavaaeHOH cKopocTeio =3 Mwm/c Bneren
B OZHOPOJIHOE SJEKTPHYECKDE MOJE HANPAMKEHHOCTHIO E=—
— 150 B/m. Bextop HauyanwHOl CKOpPOCTH nEpHeHAHKYIAPEH
JUHHAM HANDAMKEHHOCTH 3TNeRTpAYEckoro Noad. Onpeneinro:
1) cuny, AelcTBYOLLYID Ha SJeKTpOH; 2) yCkopeuue, npuobpe-
TACMOe SJCKTPOHOM; 3) CKOpOCTh JEKTpoHAa vepes § —
=0,1 mxe. [24 aH; 26,4 Tu/c’; 4 Mwm/c]

9. K Garapee ¢ IJIC =300 B siwoventl npa naockHx
kousencatopa emgocTaMl Ci=2 n® y Co=3 n®. Onpene-
JHTE sapan @ ¥ Hanpaxenne [/ Ha paacTHHKaX KoHjeHca-
‘Tﬂfﬁﬁﬂ i]pil?i NOCIEAOBETENBHOM H NapanneidpHoM COCOHHCHH-
ax. [1) 0,36 vk, 180 B; 120 B; 2) 06 ulka; 09 xKa,
300 B

10. Koupencatop emroctoio O, =600 nP zapsannu jo
paatocTn noteniHanop Uy = 1.6 KB n oTkiounay oT Hetou-
WHKE HANPAMNEeHHA. 38TeM K HEMY NapajulenbHe DPHCUELHHH-
NH  HEIAPHMEHHBA KoupeHcartop emxoctnio Co=400 nP.
OnpeneauTs SHEPrHm, H3IpacXofloBakuylo Ha obpasoBakHe
HCKpPH, rpPOCKOMHBINCH MNpH co€iMHEHHH KOHJEHCATOpPOB,
10,27 m]Jlx]

11. Ha xoHuax melpere npoBopa AJAHHOH [=5 M noa-
nepuBacTed wanpaxenie C=1 B, Onpejeauts naoTHo
Toka j B npopoge. [1,18:107 A/fw]

12. Pesuctop conpotHeacuem K =05 Om, BoOLTMETp H
HCTOUHMK TOKA COegHHEHH Napaniens,no. BoAeTMeTp Noka-
snBaeT nanpsxedHe Uj=10B. Eciy 3aMEHHTL pe3HcTOp
ApPYrHM ¢ conpotuegedieM R:= 12 Om, T0 BOJALTMETD NOKA-
sier Happmxenne Us=12 B. Onpenennts 3JC 1 BuyTpes-
HEE CONPOTHBIEHHE HCTOMHHKA ToKa. ToKOM Yepes BOJLT-
meTp nperebpeun. [14 B; 2 Owm]

13. Onpepenuts 3MEKTPHYECKHH sapAj, npoletnsi vye-
pea nonepeunoe CeyeNNE Npopoga conpotuiiedden K=3 Om
NpH PABHOMEPHOM HAPACTAHHH HalPAMEHHA HA KOHLAX Npo-
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eofa of Uy=2 B po Us=—4 B B teuenne =120 c. [20 K4

14. Onpegennte CHIY TOKA B UeNH, COCTOSLLEH H3 NBVX
saemeniop ¢ IJIC £,=1,6 B u &=1,2 B " BHyTpeHHHMH
conpornaaeHuand R, =0,6 Om u R;=0,4 Oum, coennnesHEx
ofHOHMeHHEME noawcamu. (0.4 A]

15. INanupanuueckuil sNeMeHT QaeT Ha BHEILHE: Conpo-
THEACHHe R, =05 OM crny toka I,—0.2 A. Ecin suelsnee
CONpUTHBACHHE 2ameddTe uwa R.=08 OM, 10 snemenr paer
cuny toka [o=0,15 A. Onpepennrk CHNY TOKE KOPOTHOTO
saMeikannd, [0,45 A

16. K ueroynsky 1ToKa ¢ IJIC €= 12 B npucoennsena
Harpyakd. Hanpasenue [/ Ha ®oeMmax HMCTOYHHKa ©Tajo
np# stom panukiM 8 B. Onpepeants KIIJ1 nerounnka toka.
[68%]

I7. Brewnas Uenb HCTOYHMKE Toxa NoTpebasier mMoll-
nocte P=0,756 Br. Onpegeiitk cHiay TOKa B LEnH, eCOM
2JIC weTounpka ToKa &2 B u BHYTpECHHES CONPOTHEICHHE
R=10m. [05wu 1,5 A]

18. Kakan nanOoapluas NOJesnas mMollHocts P, MoMeT
GHITE NOAYyueHa OT WeTOUMHEA Toka ¢ 3J1C =12 B n puyr-
PeHHHM corpoTHBieHHeM R=1 Om? [36 Br|

19, Tipn BhOIIONEHHH HCTOUHHKE TOKA CHIA TOKa B 11e0H
yOusaer po aakomy f=le ™ (l,=10A, a=5-10°¢ .
Onpeoenits KOJAHUECTBO TEIVIOTH, KOTOPOE BLiienHTCH B
pesHcTope conpoTHBREHHeM R=50M nocae BLEIIOUCHHA
HeTOUMKKA voka. (0.5 x|

KoutpoabHan pabora 3

Tafanus sapraHTOR DA CNCUMAALHOCTER, YuelnuEMP IaHaMn

KOTOPHEE NREAYTMOTREHD No sYpcy duanks
WECTh KOHTPOnRHEE pabot

Homepa asnau
£ i

sen | aw | a4
a1l | 3@l | asl
aje | 302 | as
33 | 323 | am
314 | age | a4
a5 | ass | ass
316 | 3 | a3
| a7 | a2 | 3w
| a18 | &z 338

19 | 309 | me




335 245 455 415 435 455

wr | oz | oser | az | oew | e
T | 368 | 388 | a1n | 458 | qsm
390 | a9 | aee | 19 | 4 | 35

301. Toueunme sapansl (= 20 MxKa, Q.= —10 mxKa
HAXOAATCA HA paccTrofuuK d == b oM apyr or npyra. Onpefe-
JHTH HaNPSMEHHOCTE NOJIA B TOUKE, yIAJCHHOH Ha rj==3 cM
OT NepBore H Ha re—4 oM ot Broporo zapasa. OnpepenuTh
Taknie ciny F, neiicrsyoliyo B SToll TouUKe HA ToyeuHHH
sapag Q=1 mxKa.

302. TpH ofHHAKCBHIX TOYEHHHX sapsila Q= (b= Q5=
—92 uKa naXopsTcA B BEpUIMHAX DaBHOCTOPOHWErD Tpe-
YrodeHHKa co croponami a= 10 cv. Onpegeauts moayns M
nanpaenedde cunel F, peficTeyionell na ofuH B3 32pANOB CO
CTOPOHBLL IBYX APYrHX.

303. Nea NoOJCHHTSILHHX TOYEYHHX 3apana @ H 9Q
aakpenneHbl Wa paccronnud d==100cm ppyr or npyra.
Onpepeants, B Kakoil Touke Ha NpAMol, Npoxoasued yepea
3apAabl, CAEOYeT MOMECTHTE TPeTHH aapsa Tak, yTolinl OH
HEXOOHACH B paBHOBecHH. YKasaTh, KaKoH 3HAK [OXeH
HMETE ITOT 38psA I8 Toro, MToOH papHoBecHe OO yoTol-
YHBEIM, CCAH MNEpeMEUICHHN 338pHAOB BOOMOMHE TOJABKO
BACAE TPAMOH, TPOXOAALEH HEPE3 FAKPEIVICHHRE 3apRib,

304. Jlea 0aHHEKCUBO 38PHKEHHLY 11aPHKA NOJBEIICHE B
OAHOH TouKe Ha HUTAX oaHHaKOBOH pawnel Tlps 3TOM HETH
pasoinavck na yroa « lapukn norpysxator g macao. Kaxo-
B2 NIOTHOCTEL p MACE, ECIH YIod pacxodeHHA HHTeH npu
MOrPYEHHH B MACAO OCTACTCH WeHIMEHMLIN 2 IlnoTHoCTE
marephana mapukos po=1,5-10° kr/m®, ausaexrpuueckan
NpOHHLAEMOCTE Macada e=— 2,2,

305. YeTnipe ofHHakoBLIX 3apana Q;W: g == Qo= Qy=
ww kHa szaxpensesn B BeplIHHAX KBajpaTa O CTCOpCHOLN

= 10 cm. Hafitu cuay F, feficTeylonys Ba OOHH H3 STHX|
Mpxnun €0 CTOPOHB TPEX OCTAJAbLHELX.



306. Touweyune sapagn Q= 30 MK n Qo= —20 mxKa
Haxofstes Ha pacerosvud d = 20 em apyr ot ppyra. Onpe-
. DenHTE HAOPHMKEHHOCTE Shexrphueckoro nodd E B Touwe,
YAaJAEEHOH OT NepBoro 3apsia Ha paccroanune ry=— 30 cm, a
OT BTOpOroc — Ha rg= 15 oM.

307. B eBepliHHax NpaBHALHOTO TPEYTOALHHKA €O CTOpO-
Holi a==10cm HaxopdArcs aapipkl Q1= 10 MkKn, Q:=
= 20 MeKn 1 Q=30 mxKan. Onpepeante cuny F, nedicteyio-
Wy Ha 3apra @y co CTCpoHH [ABYX APYTHX 3apfAon.

308. B BepmHHax kBajpaTa HaXOJATCH OIHHAKOBLIC
sapann Q= Qo= Qy=Qy=8-10"""Ka. Kamwo#l orpuua-
TCALHLH 3apag (@ HYMHO TNOMECTHTE B OCHTPE KBanparta,
grobsl  CHA@  BIEHMHOTO OFYTAJKHBEHHA NOJOKHTETLHBIX
sapapop Obila ypaBHOBelieHa cHAoH NpHTHAMXKEHHA OoTpHiEa-
TeILHOro sapaga?

309, Ha paccrosunn d= 20 cM HAXOANTCH OBA TOUEYHKIX
sapana: h=—80uKn # Q.= 100 uKn, Onpepenute cn-
ny F, pedcreyiouys Ha sapaa Qs=— —10 K, ynaneusnwh
oT obOHX 3APAACE Ha OAMHAKOBOE PACCTOAHHe, papHoe d.

310. Paccroanne d memay nByMA TOYeyHhIMH 3apAfaMH
Q1=2HKn 1 Qz=4 uKn papno 60 cm. Onpepesints TOuKy,
B KOTODYI) HYMHO NOMECTHTE TPeTRH sapan Qs TaK, 9TOOH
CHCTEMa 3apHAAcB HaxonWlace B paBHOBRecun. Onpenenntb
aapaa s H ero 3nak. YeToliyHBOE HAM HeycToHYHBOE Oyner
paBHOBECHE?

311, Touxuil crepmens paHHOR =20 cM Hecer paBHO-
MepHO pacnpepencuvkii aapag v=0,1 MxKa. Onpesennrs
HanpAmeHHoeTs E  sAeKTpMMECKOrC nOAf, c030aBAEMOro
pacnpeneqeHELIM 33pAACM B Touke A, nexmamed Ha ocu
cTepMHA Ha paccTosuid a=—20 oM oT ero KoHUA.

i2. 1o ToHKOMY NoJayKo/sly pajsHyca R = 10 em pasio-
MEPHD pacnpefeneH 3apAn ¢ JAHHEHHOH IVIOTHOCTRIO T=—
= | mxEa/m. Onpeneante nanpamennocTes E snextpuyecko
O NONR, TOAABSEMOTO Dacnpefenewnk 3AapRavwm B TO9
Ke U, copnapawiiell ¢ LHEHTPOM HOJLLA.

313. ToHkoe KOMBLO HECET pacnpeleSeHHHH 3apan Q=
= 0.2 mxKa. Onpegeanre nanpamentocts E saekrpuueckoro
NoaH, COAABACMOre pacnpelcNeHHnM 3apAgocM B Touke A,
paBHOYAANEHHOH OT BCEX TOUEK KoJblle Ha paccTodlHe r=
= 20 ¢m. Paguye woasua B=10 cm.

d14. Tpere ToHkoro koneia paguyca R—10cm necer
pacnpeiencHun#t sapu Q=>50 uKa. Onpereawte Hanps-
MeHHOcTy E sneKTpHuecKOro nodif, colflapaeMorc pacnpe-
IEeJICHHNM Sﬂﬁﬂﬂgﬂh{ B TONKE Dﬁ CﬂB[Iﬁ.;EﬂB&I].’LEﬁ L ILEHTPI‘RA'I
KOABLA,



315. beckoneuntii ToHkHil CTEpMEHb, OrPAHMYEHHR ©
oancll cTOpOHE, HECeT PABHOMEDHO pamp@mmmsrﬁ 3apan
¢ auneipol nanotHocTeio T=05 MmxkKa/m. Onpepennts Ha-
npaensoctTe E sNexTpudéckoro nogf, coljaeacMoro pac-
NpefeNeHHnM 3ApAAcM B Touke A, feKanied Ha OcH CTepiK-
Hfi Ha paccrosHHd g=20 cM o7 ero Hayana.

316. [lo ToHKOoMY Koawlly panHyeom R=20cm paBwo-
MEPHO pAcOpefiesen ¢ TuHeHHol paoTHocThio =02 MKKa/mM
apajf. OUnpepemnte HanpsxeHHocTs E snektpHueckoro no-
Jifl, CO3NABACMON0 PpacnpeicleHHEIM 3apAjacM B Touyke A,
Hﬂxﬂnﬁm_ﬁﬂtﬂ HE OCH KOJbUa HE paccTondul fi— 2R ot ero
HERTPA.

317. Ilo TOHKOMY NOJAYKOABILY PaEHOMEPHO pacrnpejeney

sapaa Q= 20 MgKa ¢ anueinol nanotHocteio v==0,1 MxkKa/
Onpepeante HanpamxenHoctk E anektprueckoro nons, co-
aNABACMONO pacnpelefeHHMM 3apAgoM B Touke (), coBna-
Jawiefl ¢ NeHTPOM Koabkla,
318, YeTpepTe TOHKOro Koablla pagHycoM Re==10cm
HECET paEHOMEDHC pacnpeneneHHuil zapail Q= 0,00 mxKa.
ane,ummh panpaxendocts E suekTpHueckKoro noas, co-
a|aBaEMOTD pacnpeleNenHbM 3apAnoM B Touxke (), coena-
Aapuell ¢ NEHTPOM KOJBLA,

319. Ilo ToHKOMY KOJBIYY PpaBHOMEPHO pacnpepene
sapsaa Q=10 uKa ¢ muneiinodii nnotHocTeio v=0,01 MmxKa/m
Onpepegnte  HanpameHHooTs - B saekTpHueckore nog,
COBJlAaBAeMOre pacnpeleJenruM 32paioM B TouKe A, nema-
el Ha OCH KOALIla H YHATeHHOH OT erc LeHTpa Ha paceTos-
HHE, PEBHOE pPagHyCy KOJblla.

320. Jlge tpetH TOHKOro Kodbua paguycom R=10cm
HECYT paBHOMEPHO pachpefeteHHbid ¢ AHHENHOH NAOTHOCTRID
=02 mxKa/m zapap. Onpegennts nanpaxennocts E anek-
TPHYECKOTD NOAA, C03faBacMort pacnpefeneHinM 3apHooM
B Touke (), copnagamnied ¢ UeHTPOM KoJbLE.

221. Ha npyx xonuenTpryeckrx cdepax pagaycom R u
2R pEBHOMEpHC pacTpEleneHH 3apaid ¢ NOBEPXHOCTHRMH
u}!muﬂcmm} gy H oz (puc. 24). TpeGyerca: 1) }iﬁﬂﬂﬂﬁs}fﬂ
Teapesy Ocrporpapckoro—Dayeca, paltti aasewmocts  Efr)
ﬁanpa}xemmm"n SACKTPHUMECKOTO NOJA OT pacCTOoRHHA LA
Tpex obnacteli: 1, Il n I{l. llpunate 0, = 40, 0:=0; 2) BH-
YHCAHTE HalpameHHocTs £ B Touke, ynaneaﬁnﬁ OT LEHTpa
HE pACCTOAIHHE r, W YKasaTh wanpasjenne BekTopa E.
Ilpunsate o = 30 HEM:M r = 1,6R; 3) nocTpouts rpadHk
Eq

HEEE. CMm. yoaosne 3apaud 321 B n. | npuuste o,=a,
os=——0a. B n. 2 npunate 0=0,1 MxKa/n®, r=3.
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323. Cm. yoaosue 3apaun 321, B . 1 npunsaTe 0= —40,
o:=0. B 1. 2 npunare o= 50 HKa/v’, r= 1.5R.

324. Cw. ycnoswe aanaun 321. B n. | npeasTe 0, = —20,
o:=0. B 1. 2 npurams o=0,1 mxKa/w®, r=3R,

325. Ha japyx OeckoHedHHX napalNeabHbIX TAOCKOCTAX
paBHOMEpHD pPacnpelejeHbl sapifibl ¢ MORepXHOCTHHIMH
PAOTHOCTHAMH o M oz (puc. 20). Tpebyerca: 1) Benonkzyr
reopemy Ocrporpapckoro—laycra W npMHIED CynepnosH-
UpH WIEKTpHYECKHX noaell, nadiTi eupamenre E(x) Hanps-
HMEHHOCTH SJIEKTPHUECKOro nodd B8 tpex ofnacrsx: £, I w 111
[punaTe 0y=20¢, o:=0; 2} BLYHCAETE HANpsXeHHocTs E
NoAR B TOUKE, pAcnONOMeHHOH CIEBa OT NADCKOCTEN, H yKa-
aaTk Hanpashewne ackropa E; 3) noctpowre rpadmr Elx).

Puc, 24 Pre 25

326. Cwm. ycnosre zagayw 325. B 0. 1 npwwans o=
= —4o, ox="%. B 0. 2 npusare o=40 uKa/M* u Toury
PACTIOJOWHTE MENIY TIOCKOCTAME,

427, Cm. yonoeve aagaun 325, B n. 1 npunate o,—a,
03— —2c. B 0. 2 npusste 0==20 uKa/M® 5 Touky pacnoao-
HMHTh ChpaBa O NAOCKoCTel,

328. Ha ppyx woax-
CHANBHHY  GEeCKOHEYHLIX
LUAHHapax pajguycamu K
H 2R pasuOMepHO pacnpe-
AENEHB 3apAajibl C NMOBEDX-
HOCTHLIME NJOTHOCTHAMH O
o oz (puc. 26). Tpetyerca:
1} HCnoAbsys  Teopemy

' apckoro— I ayeca:
Ha#TH 3apucHMocTe Elr)
HANPAXEHHOCTH  3AeKTpH-
YECKOTO MOJA o7 pACCTON-
HHA ANA Tpex obhacrefi: Puc. 96




I 11 n HI. Tlpenste 0, = —20, gz == 0; 2) BLMHCIHT HANPR-
wenHocTh B B Touke, }',&meuuaﬁ oT OCH LUMAHHAPOB HA pac-
CTORHWE r, ¥ YKA3aTL HaMpAR/ICHME BEKTODA E. Ilpuusts
o — 50 Bl{;:[fm r = 1,6R; 3} nocrpokte rpadms E(r).

320. Cn. ycnopse 3anaye 328. B n. | npunsme o,=o0,
o= —c. B n 2 npeHATs o=060 BKa/m®, r=3R.

330. Cu. ycnopue sapaye 328, B n. 1 npuusate 0= —ao,
ﬂgwﬂlm B n. 2 npraate o==30 uKa/u’, r=4R8.

331, Jlpa Toveunwx aapaia Q=0 sKn v Q:=3 HKn
HAXOAATCH HA paceTonlny o =60 cv gpyr ot gpyra. Kakyw
paGoty HeoOXDAMMO COBEPIIHTE BHEIUHHM CHaaM, 4TobH
YMEHBLUHTE pACCTOSHHE MEMJY 3apagamn BABOE?

432, JnexTprdecKOE Node COANAHO 3aApAXKeHHEIM NPOBO-
ARULEM IUADOM, NOTEHUMaN @ KOTOPOro 300 B. Onpepensre

paboTy R Noaf no NepeMeleHsl0 3aphaa Q—()E MrKn
i3 Touks | B Touky 2 (puc. 27).

333, DuekTpuveckoe Noae cozjade 3apagamu (=
=— 9 wEka ¥ Qo= —2 MK, HaXopaLBMHACA HA PACCTORHHE
g=10cm ppyr or ppyra. Onpepesvre palory cun DoJs,
COBEPLIZEMYID NPH HEPEMELIEHHN 33psa O=0,5 uxKo u3
Touk | B Toumy 2 (puc. 28).

d3d. [lpe mnapaijeabHue 3apAMHEHHBE MJOCKOCTH, no-
BEpXHOCTHEIE MNCTHOCTH 38pH/IA KOTODHX O) = 2 mKnfm®
¥ o= —08 meKn/m’, saxoastcan Ha paccroskn d =
== (),6 cv pgpyr or gpyra. Onpenenuth pasuocTk NOTeHlMa-
noe U mexay nnockocraMu.

335. Jiwnoae ¢ saextpiteckiM Momertom p = 100 nKa. m
t:B-iﬂﬂHﬂ yCTaHoBMICH B cBOOD/AHOM SJEKTPHYECKDN NOJe
sanprxetnocTeio F= 200 kB/m. Onpezeawnts palory
BHELUHHX €I, KOTOPYIO HEOfiXOOHMO COBEPUINTL LA NOBOPO-
Ta gunosia Ha yroa o= 180°.

a2



336. YUeThipe oAMHAKOBEX Kan/H pTYTH, 38pAMEHHNX /10
noresunana ¢ = 10 B, canparorce B oany. KakeB nored-
HHan g ﬂﬁpﬂﬁﬁﬁaﬁmﬁﬁcﬁ Kannu?

337. ToHkMH cTepMeHb COrHYT B KOJIBIO pazMycon K —

= 10 cm. OH PABHOMEPHO 3ADFIKEH C JHHEHHOH TNOTHOCTLIO
sapana T = 800 sKn/M. Onpepenuts NOTEHUMAN § B TOYKE,
pacnmmmeumﬁ H8 OCH KoJbUa Ha paccroadmn = 10 cM
OT ero lleHTpa.

338. llone ofipasoBpans TOUYedHEM JAHOOIEM € SJeKTpH-
yecKkuM momentoM p = 200 nKa- m. Onpennte pashHocts
norenydanoe [/ gpyx TOuEK NOAS, pacioioMeHHBX CHMMET-
PHUHO OTHOCHTENBHO AHNONA HE €r0 OCH HA pacCTOAHMM r =
= 40 cM OT UEHTpa IAHNOASA,

339. DnexTpuyeckoe none ofpasosadt CECKOHEUHD [IHH-
HOH 3apsiMeHHON HHTBIO, NHHEHHAR MNOTHOCTL 3apHAA KOTO-
pofi T==20 nKa/m. Onpepeaurs pazHocts NOTEHUHANDB
U/ peyx TOYEE nNoaf, OTCTOSLIHX OT HHTH Ha pacCToORHHH
Ffi= 8 CM H rg = 12 cn.

340, Tonkan weagparHa# padka paBHoMepHo aagmﬁﬂﬂa
€ JuAeiHol naoTHOCTEID 3apana ©= 200 nKafu. Onpene-
JHTE NOTEHLHAJ ¢ NOJA B TOUYKE NepeCcedeHHA AHaroHaneil.

341. Nmnavera maccol m = 200 MEr, wecymas Ha cebe
aapan Q = 40 uKa, sietena B JeKTPHUECKOE NOJAE B Ha-
NpaplesHl CHIOBLIX mm;:ﬁ [Noche npoxomaeHHs pazvoCcTH
noteripanop U = 2 B neliMHKa HMeaa CHKOpoCTh o ==
= 10 m/c. ﬂnpmmnm CKOpOCTE Up TBUTHHEH JID TOTO, KAK
oHa BJAETENA B none.

342. Dnertpon, obaajapBuikil  KRHETHYeCKod  SHeprred
T = 10 3B, Baerean B ojHopOAHOE SJEKTPHUBCHOE OOJE B
HanpaBIEHEH CHNOBLX JHHEA nons. Kakodi ckopocroio Gynet
cOnagaTte 3JEKTPOH, OPOHOH B 3TOM NOJie PasHOCTE NOTEH-
uuanos L/ = 6 B?

343. Hailry otnowenee ckopocrell woroe Cutt u K7,
Npoleilisx OfHHAKORYID PA3HOCTE NOTEHIHAJIOB.

344. DanekTpon ¢ sHeprueit T = 400 3B (p OeckoHeuywoc-
TH] OBHMETCA agoib CHICBOH JHHHH NO HaOpaBJIEHHK K
NOBEPXHOCTHE MeTaNNHUECKoll 3apRMEHHON odephl paayycoM
R = 10 cu, Onpepenute MHHHMANBHOE PACCTOAHHE g, HA
KOTOpoe NpHOJHINTCH SMEKTPOH K NOBEPXHOCTH Cdephl, ecian
supan ee Q = — 10 nKa.

. 345, Bnesrpon, NpofigA B NAOCKOM KOHOEHCATOPE NyTh
u‘r OAHOR MNAcTHHE A0 Apyrofi, NpeoOpea CKOpOCTL U ==
= 10° m/c. Paccrosmme mextay mhactuvamy d= 8 wmm
Hailtu: 1) pasnocers norenupancs U/ wmemay nnacTuHamm;
2} NOBEpPXHOCTHYK MIOTHOCTE 3apAia o Ha NNACTHHAX.
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346. [lunweva maccod m = b Hr, Hecyuas Ha cefe N =
= | snexTpOHOB, NpoLIA B BAKYYME YCKOpDAIOULYI0 pas-
HOoCTE notennnanos U = 1 MB. Kakoea gmnersdeckas svep-
rug 7T nuawexe? Kagyw ceopocTe @ nprolpena NeUIHHKA®?

347. Kakolt MusHMa LHON CKOPOCTHIO Uqy DONMeH obna-
BATL NpeToH, 4To0H OH MOr AOCTHTHYTE NOBEPXHDCTH 3apR-
MEHHOID A0 noTerlpana ¢ = 400 B merannwdeckoro mapa
(puc. 26)2

348. B oppopopHoe SNEKTpHHECKOE [OAE HAaNpAIKeH-
Hocted E = 200 B/m paeraer (Broae cenopofl JHHHH)
JEKTPOH €O CHOPOCTLIO o= 2 Mm/c. Onpeneanrs paccron-
Hue [, KOTOopoe NpoHfer SJEKTPOH JI0 TOYKM, B KOTOpOH ero
CKOpoCTe OylieT paBHa noJOBHHE Haummamﬁ

349. SnekTpuveckoe noae cozsaHo Oeckoleudoll 3apr-
WMEHHOH DpsMOH EHEEH © pABHOMEPHO pacnpepeseHHbIM
sapanoM (Tt = 10 uKa/m). Onpepennrs KuBeTHYECKYO 3HEpP-
rHio T snexTpore B Touke 2, ecan B Touke [ €ro KHBeTHye-
ckas sueprus Ty = 200 sB (pﬁ{; 30).

Pue. 29 Puc. 30

350. DNeKTpoM ABHMETCH BACL CHIAOBOA NHHHH OJHO-
ponsoro saekTpuaeckoro noas. B wexoropoll Touke noas
¢ notenuHanes ¢ = 100 B saexTpon wmea ckopocrs Vi =
= G M.Mfc ﬂnpmﬁﬁm*h NOTEHUHAN (2 TOUKM DoJR, aofins
OO KOTOpoH 3NEeKTpPOM NOTEPRET NMOJDBHHY CBOCH CKOpOCTE

351. Kongencatopel emiocreio ;=5 MED u G =
= 10 mMuP aaprmens ao Hanpsxkenwd U, =60 B u U =
= 100 B cooteercreenno. Onpenennrs HanpiieHle Ha of-
KN8/iKkax KOHAEHCATOPOB MNOGHe HX coeiHHenns 0OKIaaKamu,
HMEIOUIHMH OJIHOHMEHHRE 38pPALLL

352. Konaencatop emkocteio C) = 10 mk® sapmwen go
wanpsaetud [ = 10 B. Onpepennre 3apaa wa ofgnajkax
STOro KOHAEHCATOpA MOCIE TOrO, KaK Napainedsio emy Gbia
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NOAKNKOuER Apyrol, HesapsakewHblli, KOHIeHcaTop em-
KocThio Cp = 20 M.

353. Kongencatopsl eMmMeocTaMe C =92 wmed, ((:—
=5 MED B O3 = 10 ME® CopfiuHeHR NOCIeNOBATEINLHO H
HaXoAATCH Ton Hanpsaennenm U/ = 850 B. Onpepeawts na-
nprKeliHe K 3apfil Ha Kam oM H3 KOHAEHCATOpOR.

354. [lpa ¥oupeHcaTOpa eMEOCTAME C) = 2 M@ u C; =
= h MKD sapseHs po Hanpsaxened U= 100 B o Us =
= 150 B coorsercieerno. OnpenennTs Hanpaxende Ha of-
KIAAKAX KOHJACHCATOPOE NOoCae HY coepuHenss obrlajikamMy,
HMEUIHME PA3HOHMEHHbBE SAPANLL

3856, llpa oaMHAKOBLIX MAOCKHX BOs/YLWHLIX KOHpeHcaTo-
pa emrocteio C = 100 n® Kampbili coeapnesn B Garapemo
nocreaosarentio.  Onpefeiuts, Ha CHEONBKO -HAMEHHTCH
eMiEoCTh C Gataped, e/l NPOCTPAHCTEO MEXAY NAACTHHAME
OJHOM: HI KOHACHCATOpPOE 3aNofEHTE napadHHoM.

356, [lpa wonpencaropa eMrocTaMy € = 5 Md v O =
= 8 MEQ CoefHHEHB MOCTENOBATENEHD H OpPHCOEAHHEHH K
Gatapee ¢ IJC &= 80 B. Onpepeaste 3apian Q; v Qs
KOHOEHCATOPOR B pasHocTH notenunanon Uy w Uz memny ux
oOKNaaKaMu.

357. [lnockuii KOHAEHCATOp COCTOMT W3 JBYX KpYrabix
nnactes pagnycom R = 10 cm ramias. Paccronune memay
nAacTHHamy d = 2 mMM. KoHAEHCATOD NpHCOSIHHEH K HOTOY-
HHKY Hanpsxewus U = 80 B, Onpejenvre sapsin Q » Ha-
npAdediocTs £ NoaA KOHApHCATOpa B JBYX  CAy4YanuX:
a) OHAEKTpHK — BosfyX; 6) ANMIEKTPHE — CTEKI0,

358, Jlma meralsMMecHEHX (apHka pajamycame R, =
= 5cMu Ry = 10 oM unment sapaan Q, = 40 uKa u Qo =
= - 20 uKa cooteetcteedto. Hafite suepriwo W, koropas
BELIENHTCA NpH paspRie, ECAH Waphi COBIMHHTL NPOBOJIHM-
KOM.

358, [lpocTpaHcTao Mewly NNacTHHaMH IUIOCKOrO KOH-
[EHCATOpA 3AMOJHEHO ABYMA CAOAMH JWMMIEKTPHEA: CTEKna
Tomuproi o, = 0,2 cvM H cIoeM napaduHa TOIWHBOH ds =
= 0,3 cu. Pasnocts NnoreHUHeAoB mexay obkaagxams [ =
= 300 B. Onpepeants HanpsxersocTs £ nosns W najedve
NOTEHIHANA B KamioM H3 CIDCH.

360. [lnockel KOHIEHCATOp € MADWAALID MACTHH S =
= 200 cw® Kamaan sapHKeH a0 pASHOCTH NoTenumanoe U =
=2 KB. Paccroaune mexny rnacrunaMu d— 2 oM. [TusiekT-
pik — cTekno. Onpesennre swepruwo W nons kowpescatopa
H DNOTHOCTL SHEpTHH @ NOJA,

361. Katywka ¥ aMnepMerp coelmHEHBl NOCAeA0BATE -
HO H NOOKTIONMEHL K HCTOMHEKY TOKa, K wiemMMaM KaTywikd

105



NpHCOEIHHEH BOJBTMETD C© conpoTHRNenneM r — 4 kOm, Am-
NEpMETP MOKAa3sEaer cuny Toka [ == 03 A soasTMeTp —
Hanpawenre U = 120 B. Onpepeantt conporusierue R
Karywkt. OnpejeinTs orHnCHTEIbHYI0 NUrPeITHOCTE B, KOTO-
pas Oyper nonyuleMa npH HIMepeHHd CONpPOTHEJIEHWH, ecan
nperefipeds cWIOH ToKa, TeRYLLEND uepes BOALTMETP.

362. I/ C Gatapen E = 80 B, puyTpexsee conpoTHBJAE-
HHe Ri=0§ Om Beewnssd uens notpefiser MOWHOCTH
F = 100 Br. Onpenenwre CHiy Toka I B llenn, HanpsiKeHde
U/, noj KOTOpHM HAXOIMTCR BHELIHNS WENh, B e¢ CONPOTHE-
nenve R,

363. Or Carapen, 3JIC Hortopol £ = 600 B, tpefyercn
nepenarts 3Hepruio Ha paccromume [ = 1 km. [loTpebasneman
nmu.ti{ﬁmh P =05 kBr. Haflttk mMupEMaJBHLE NOTepE MOLL-
FOCTH B CETH, ECJH gHaMeTp MEARLIX NOABCAAUIHX nPOBCAOE
d 0.5 cm,

364. [lpr BHewnem conporwBnensd Ry = 8 Om cuna
Toka B uenw /= 0,8 A, npH conpotHBAEHHHM R = 15 On
cHna Toka fy = 05 A (}n__ EIENNTL CHAY Toka I, . kopoTEOrO
SAMBIKAHUA HCcTOuREEa DJIC.

3656. 2 C Garapen € —= 24 B. HarOoabwan cuna Toka,
KOTOpYIo moeT aate Oatapen, [...= 10 A, ﬂnpmmum
MAKCHMANLHYI) MOWHOCTE Py, KOTOpAR MOMKET BHAENATLCH
BO BHEWHeR nens.

3&5, Mt{yrx}mmp C B.EIC E e ’IE E aapmmamn OF ceTH

Mﬂnpmﬂeme Ha KieMmax aﬁx Hy.nm-pa eCIH ero BRYTY
Hee mupmumeme Ri = .

IHMD I}E[;J-E.ﬂ,ﬁ'fh ﬂmpaﬁﬂmnm Mmmﬂmﬂ. P e lﬂ RET Ha He-
xm;:m pﬂﬂf’l‘ﬁﬂ“ﬂﬂ KﬂHDE Hauficasilee (:!}Iipﬂ"l‘m.ﬂﬁ}lﬂﬁ
MO ET HMETh JIHHEA Nepepail, YToln NOTepH SHeprdH B Hel
e npessimany 10% or nepejlapaemoll MOLHOCTH?

J68, ﬂpu BKJIOYEHHH SAEKTPOMOTOPA B CETh C HANpHKE-
wuem U = 220 B ou norpeGnsier Tok [ = 5 A. Onpepenuts
MOLLHOCTE, NOTpebNAEMYI0 MOTOPOM, B €rO0 H:TLR ecJH COnpo-
npotHedenne R ofMoTEs moTopa paBeo 6

369. B cets ¢ Hanpaxewnem U = 100 B MO/ K TI0MH.IH
EaTyliky c conpotupnenneM R = 2 kOm u BosbTMETP, COE-
JpHenuble nocre1osaTe]sHo. [lokasankwe poabtmerpa U, =
= B0 B. Korga karyliky 3aMeHuNH ApyroH, BOILTMETD Mo-
Kazan LUy = 60 B. Onpepenvrtr conpotHelenne Re Apyrod
HKATYLUKH.

370. DJ1C Carapen £ = 12 B. Tlpn cune Toka 1 =4 A
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KIII Bapatepn 1) = 0,6. Onpesediits BHYTPEHHEE CONPOTHE-
ewne R; Oarapes.

. 891, 3a ppemsr { = 20 ¢ npH pasHOMepHO BOapacTaplued

CHJIE TOKA 0T HYJI# A0 HEKOTOPOro MAKCHMYMA B npOBOJHHKE

conpoTHRaeHReM R = b Ou BROENHIOCE KONHYeCTRO Tendo-

T Q@ =4 kllx. Onpepelluth CKOpOCTh HapacTavMR CHIAL

TOKH, €C/IM COnpOTHREAEHHE npoBoankka R = 5 Om.

372. Cuna ToKa B NPOBOAHNKE MAMEHAETCH CO BpEMEHEM
no sakony f = Ie™, rne Ip = 20 A, a= 10%¢', Onpene-
JUTE KONHYECTBO TEMNOTH, BRACIHELIECCH B NPOBOAHHKE 38
ppemMs { = 1077 ¢

373. Cuaa rToKa B NPOBOAHHEKE COONpPOTHBAcHHEM K =—
== 10 Om 2a spems { = B0 ¢ panHomepHo Hapacraer o7 [) =
=0 A po I;= 10 A, OnpepeiiiTe KOJHUECTBO TeRIOTH (),
BreAe/IHBINEeECH 3a 5T0 BpEMHA B [IPOBOAHHEE,

374. B npoponHuge 3a BpeM#A § == 10 ¢ npe passoMepHOM
BO3PACTAHHE CHAL: Toka o [y, =1 A go [, = 2 A supend-
Aock Kogaepdecteo tennorel € = 5 wJlx., Halrn conporue-
Jepne K NpoBCAHHES.

375, Cnna ToKa B NPOBOAHNKE M3IMEHAETCH CO BPEMEHEM
no aakony ! = Isined. Hadtu sapaa Q. npoxopauwmii yepes
nonepeyHOe CeqeHHE MpoBoaHHEa 3a mpem#A [, pasHOE Nojo-
BHHE NepHnga T, ecAl HavansHad ciaa Toka Iy = 10 A, wHk-
AHUECKAR qacTora o == Bnc™'.

376. 3a mpema { = 10 ¢ npy pasHOMepHO BO3pacTauied
CHIIE TOKA OT HYJRA A0 HEKOTOPOTD MAKCHMYMA B NpOBO/IHHKE
BELAEIHICOCH KOMHYECTBO Tenaorhl Q@ = 40 xJlx. Onpepeanth
CPpefHIon CHAY Toka =I>> B DpUBCAHMKE, €CIH Er0 Conpo-
tHEneHne R = 25 O,

377. 3a vpems { = 8 ¢ npH paBHOMepHO BO3pactrapuef
CHIE TOKA B NpOBOIHMKE ConpoTHBReHMeM R = 8 OMm prige-
IRACCE KoMMYecTRO Terliotw @ = 500 JIx. Oupeneawts aa-
PRZ ¢, NPOXOARAUIKHE B NPoOBOAHEKE, ECAH CHIa TOKAa B Ha-
YafNbHbIH MOMEHT BpPeMEHH DaBHa HyJH0.

378. OnpejenTE KIVIHYECTEO TeII0TH (), BeljIe/HBLIeECH
23 BpeMsa f= 10 ¢ P NpoPOAHHKE CONpPOTHBNEHHEM R =
== 10 Om, ecau CHJIB TOKA B HEM, PABHOMEPHD YMEMBILAFCH,
Hamewunace o1 1, = 10 A po [z = 0.

379, Cuna ToKa B UenH MamedsercA no sakony | =
= Ipsinwd. OnpeneuTh KOJHUECTBO TEOAUTH, KOTOpPOE BH-
AEANTCA B NpoBoaHHKE conporkBierned K=10 Om 3a ppe-
M|, paBHoe YeTsepTH nmepHopa (or & = 0 gp {; = T/4, rpe
T = 10},

380. Cuna tOKa B LUENH HM3MEHRETCH CO BPEMEHEM DO
sakony [ = loe™®. OnpenennTs KOJHYECTBO TEMAOTH, KOTO-
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pOE BLZEAHTCH B MPOROAHHEE cONpoTHBJeHHEM R = 20 Om
3a ppems, B TEYEHHWE KOTOPOTO TOK }%EHBMRT{:H B & paa.
Koadubuument @ npeeATh pasinm 2. m o

MIEKTPOMATHETHIM
Ochosueie dopmyasl

Cepsze mqarnwrHoft wmpyiinw B ¢ nanpsoxenncctoio H
MATHHTHOID NOJA
B = pugH,

e (4 — MATHETHAR NPOHMIAEMOCTh HSOTPONHOR Cpenn;
jo - MarHeTHaA nocroAHHas. B Bakyyme u= 1, ¥ Toraa

MATHWTHAY HHIVKUMA B BAKYYMe
B = ppH.
Jakon EHUWCEHpamﬂanﬂﬁﬂﬂ

o fsine
dﬁ-—- [dir] —r,- wiH dB = e e W
rae dB — MarHNTHAA HHIVEUHA NOJ#A, CO3NasaeMoro e
mesToM nposoda pawbol df ¢ tokom I; r—paanyc-BexTOp,
HanpaBienuslfl OT 57eMEHTE NPOBOJHHEA K TOUKE, B KOTOPOH
olpedeliAeTcH MACHHTHaR HHAYKIMA, o -— yroh memmf pa-

ﬂlﬁl}”iﬁ‘ﬁmmﬂﬁm ToDOM H ﬁﬂflpﬂ&ﬂ!ﬁl—]ﬂ&ﬂ ToKa B SJepedrte [Ipllw
BOJA,
MarupTHas HHAVKIHA B LUEHTPE KpyTOBDro TOKA
__ bl
S

rie K — paauyc KpyroBoro BHTHA.
MarnuuTnan HHAYELEA Ha OCH KpYroBoro TOKa

B = TRy

rfie h — paCCTORHHE OT LEHTPA BHTHA 10 TOMKE, B KOTOpOI
ONPeNeNAeTcs MArHHTHAS HHOYKIHA.
Marniwrnas HHAYENHS DOAA OpAMOro TOKAa

B = ppol /(21ry),

A€ fyp — PAcCTUAHME OT OCH NpOBOAA AC TOYKH, B KOTOpOR
OMPEAEARETCS MATHHTHAS HHIAYKIHA,

MarnuTHas HEAYKIHS TOAA, CO3MABECMOTO OTpE3XoM
npeBoaa © TokoM (cM. puc. 31, a v npumep 1),

EMM

= (coso, — cosan).
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O0oapauerns ACHEl B3 pHCYHKE.
HanpaeneHse BEKTopa MaruHTHoR
HHoyvkuuy B oboanauyeHo toukoh —
3T0 aHauMT, vro B nanpasaer nep-
NEHAHKYNAPHO IIOCKOCTH YepTexa
K HaM.

Ilpr cummerpruHoM pacnono-
MEHHH KOHIIOB TPOBORa OTHOCH-
TesIbHO TOYKH, B KoTopoli oppene-
JAETCA  MATHHTHAR FHAY KITHA
(puc. 31,0), —tosog= cosoy =
= (OS5, TOCAA

B e 1 e
2x fip

MarudTHan HHAYKLHA 1048 COJEHOHE
B = pponl,

e 1 — OTHOWEHHE YuC/a BHTKOB COJeHOHpZa K erc OJHHE.
Cuna, peficTBYKOUIAR HA NpOBON ¢ TOKOM B MATHHTHOM
none (a3akon Amnepa),

F = I[IB], snn F = IBlsing,

rne [ — poHua npoBoja; o — yrod Mesgy HanpasieHHeM
TOKa B NPOBOMAE H BEKTOpOM MarHETHOH mupykuue B, Do
BhIDA3KEHHE COpaBeIHBD AAR  OJHOPOAHOINO MATHHTHOIO
noas H npAMoro orpeaka npeeoaa. Ecawm none weopHOpoaHo
H OpoRGa He HEIRCTCH NPpHMLIM, TO 3dEOH AE@IﬁEpﬂ MOMHO
MPHMEHATE K KaMA0My JEMEHTY NPOBOJA B OTAEIBHOCTH:

dF = I[dIB].

Marsutuwil MoMenT LInCKOTD EORTYDE © TOKOM
pﬁ] = ﬁ! Say

rie N — eAHHHYHEH BeKTOp HOopMans (noJomuTensHol) K
NAOCKOCTH KOHTYpa; | — cula TOKa, NpOTeKarilero no KoH-
TYPY: S — molwase KOHTYpa.

Mexanuyeckull (BpaiwjaTeinnuil} MoMeHT, pelcTRymopni
Hd KOHTYp € TOKOM, NOMELeHHHA B ofHopopuoe MarHuYHoe
e,

M = [ puB]. iy M = p.Bsing,
FOe o — yrod MeMny BEKTOpamu p., v B.



[NoTenunanpuas sweprust (MexaHwdeckan)® koutypa ¢
TOKOM B MarddtdoM noJe

* s = — pnB, BIH [lyex = — pnBroso

Oruomeline MarHHTHOTO MOMEHTE P K MEXBHHYECKOMY
L (MoMeHTY MMOyAbRCa) 3apreHHOH HaCTHILL, ABHMKYLIEHCH
no KpyToH opGuTe,

Pm Q

o1 Q

L 2 m’

rae ) — 3aprA YacTHUL, M — MAacca HacTHihl.
Cuaa Jlopenna®*

F= Q[vB], snu F = QuBsina,

roe ¥ — CKOPOCTH SApHMEHHOH YacTHLb, o — yroa Mesiy
BeKTOpamu v H B.

MarusrHui noTok:

a) B caydae OfHOPOAHOrC MATHHTHOTO NOJAR M IVIOCKO#H
NMOBEN XHOCTH

@ = BScosa i @ = B.S,

roe S — momage KOHTYPE; o — Yol Meiy HOpManuio
K MIOCKOCTH KOHTYPAa H BEKTOpOM MArHHTHOR HeOyKUHE:

6) B cayuse HeOOHOPOAHOrO NOAA H MPOHSBOJBHOH No-
BEPXHOCTH

¢ = Ss B.dS

(HHTErpHpOBaHKe BEJETCA MO Beed MDBEPXHOCTH).
INotoxocuennenre (DoAHLA NOTOK)

Y = NP,

Jra dopmysia pepHa ANA COJEHOHAB H TOPOHAA C PapHOMEp-
HoH HEMOTKOH MAOTHO NPHNEraKiuMX ApYr K apyry N ser-
KOB.

Pabora no nepeMemesHNi) 3aMKHYTOIO KOHTYpa B Mar-

A = JAD,

* Yscte poaucl ootemmanssoll  SsepreM, wKoTopaR  ofiyeAcBneHa
CYUICCTEOBBHMEM MExauMueckoro (opatiavessioro) momesta (cm: Co-
peates H, B. Kype obueh gmsmra. M., IS9TE T. 2 C 129).

** FEomm waciuiz WaXOgMTCR (AROOPEMENND B SAEKTPUYNECKOM M MAr-
HHTHOM NOJAAX, 70 noj cwaol Jlopesia noRPMEINT BRpaREHNE

F = QE + Q| vB].
HO



NC wHaYKLHE

d¥

géﬁ““&“ﬁ

PasnocTh NOTEHLHANOE HA KOHUAX NPOBoAA, ABHIKVILErQ-

Cfl €O CKOPOCTRIO ¥ B MarddTHoM nNoje,
/= Bilvsing,

rae { — LIHHE npoBoia; o — YIoa MeMIy BekTopamu v uH B.

3apna, NPOTEKAOWHA No 3aMEHYTOMY KOHTYPY OpPH H3-
MENENHH MATHHTHOIO BOTOKA, NPOHHIBIBAMIEND TOT HOH-

Q@ =AP/R, wan Q = NAD/R = A¥ /R,

rae R — COMMPOTHRAEHHE E{)H’I“Fpﬂ,ﬁ

HupykTHBHOCTE KOHTYpa

L=1=®I
3C camonHAYKUHH

.

HunysHEHOCTE cosletorna
L = ppon®V,
e H — OTHOUKEHEE YHCAE BHTEOBR CONMeHORIE K ero JIHHE,
V — ofbeM coneHoMNa.

Mruopentoe adadense chibl Toxa B leny, obaapanmed
conpoTHBAeHHey R W HEIyETRBHOCTBI L:

a) I — -f-{l — e Ry (npr aammikauuM tenn), rae § —
SC perouHkka ToKa; § — BpeMd, npolugiiee Nocae 3aMbl-
HAHHA L,

6) I = Ie ™" (npu pasmmikammn pepn), rme lp — cuna

PASMBIKAHHA LIEMH.
SHepruf MarHHTHOIO DONH

L
W=

5 -

D6bemuad pnoTHOCTE 3HEPTHH MarHHTHOrO noas (oTHO-
IUEHHE SHEPIHH MarHUTHOID NOAA COJeHMAa K ero olikeMy)

rae & — maruerHan wudykues; H — HanpsseHHocTe mar-
HHTHOI'O DOJiE,
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Npumep pewetnn 3aaay

INpumep 1. [lo oTpesky npAMoro npobBoga AJHHOH [=
= B0 ¢m Tever tox /=00 A OnpeneniTs MarddTHYO HHIYH-
urio B nogs, cos/iapaeMoro 3THM TOKOM, B Touke A, paBHO-
yhaneHHOH oT KoHUOB OTPe3ka npobofa H #Haxogsiuedcs Ha
PACCTORHAK Fo=30 €M OT EI0 CEPEOHHH.

Pewednne Jlng pewedsna  Sangy  BoChOAbLIYeMCH
aaxkoioM Buo--Casapa -Jlannaca w ppHBUHDOM cynepno-
SHIHH MAErHHTHEX nonefl. 3akon Buo—Capapa-Jlanazaca
NO3BOARET ONPENE/THTE METHRTHYIO HEHAYKUHK dB, cosnapae-
My snemeHToM Toka fdl. 3ameram, uto pexktop dB B TOY-
ke A nanpasned 8a maockocrbk ueprema. [lpuwwusn cynep-
RO3HIIHH No3BoasieT a0 onpefenennd B socnonnaoBaTtecs
recMeTpHYECKHM cyMMHpoBaHHeM (HuTerpHposatiem):

EW% dB, (1

roe cumBon | osHayaer, yTo HETErpHpOBaMie pacnpocTpa-
HHETCH Ha BCIO ANHHY [poROona.
Jammwen sakod bBwo—Capapa—/Jlannaca g perTOpHOH

fopme:
dB =10 [ d1,

rne dB — maruuTHas HHOYKUAA, CO3OEBAEMAN SJTeMEHTOM
nposojia pawnod dl ¢ TokoM I B TOuke, onpegen
: pai#yCOM-BEKTOPOM T; Mo —
,;‘)ﬁz MEFHHTHAA NOCTOHHHEA, B —
. METHHTHAN HPOHHLZEMOCTE
Cpelbl, B KOTOPOH HEBXOOHTCH
npoBog (B walmesM caygae
= 1*¥). Jameram, yro pek-
4 Topbl dB or paaamunmx sqe-
| > MEHTOB TOKA8 COHANPABAEHM
-~ I (puc 32), nosToMy BEpame-
X L Hue (1) MOMHO pepenHcath B
CKauproi dopme:

d ﬂ%__i dB,

* Bo peex 3apgvax, rpe 3o cpe-
1 UHAMEHO HE OrOBODERD, CIERVET CuM-
" deh, HIa ﬁ&?ﬂﬁﬁ HEAHUTCE BOSLYE,
I8 KOTOROID METHHTHAR (1pOMHUae-
Puc. 32 MUCTE NPHHHMAETCA PaBHOH £aBHHUe.
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rae

Al pef sin e
d i di.
E ckanspuom poipaxenns 3akona buo—Capapa—Jlannaca
YroJi @ ecTh YyroJd Memaoy saeMenToM Toka [dl B pagnycom-
BEKTOPOM 1. Taknm ulpasom,

(2

Ilpeobpasyen poanitTerpanbHoe BHPAMEHHE TaK, STOOL!
felna ofHa TepemeHdan — yroa o Jlna sTOoro BHpasim
LneHy snementa npobona dl uepes yron de di=rda/sina
(pue. 32).

_ _ &in o a
Torga pogbiHTErpanbHOE BLIpaXKeHHE = di aandem

sine rdo de Y A
e T e . JaMeTHM, HWTO NepEMEHHAN r Tak

We 3aPHCHT OT o, (r=rg/sin a); caegoBaTensLHo,
da  sine
¥ o

dea

Takum oGpasom, Bulpamenne (£) MOMHO DEPERHCATH B BHIE
i
i ol
B_Kn@iﬁi“ ceder,

EbmoatuM HiTerpRporatne:

=

B=—12"(cos o — cos a). (3)

JameTuM, uTO MPH CHMMETPHUNOM PAECTOJCHEHAR TOUKH A
OTHOCHTEILHE OTpe3Ka npobona cos gy— —cosap. C yverom
storo dopuyna (3) npumer Bap

!
Bw%mﬁ € - (4}

Ha puc. 32 caeayer
COs ) =
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TMponspens eprupcaenns no opMyae (5), nafinem
8=206,7 nxln

Hanpaenenwe pexropa MarvuTHol neayskuus B noas,
COgABAeMOro (IPpAMLIM TOKOM, MOMHO ONPEIEIHThH N0 ppa-
By Oypapusika (npapuny npagoro puura). [Iasm storo
NPOBOAHRM MarHHTHYI0 CHAOBYID JIHHMKO (WUTPHXOBAA JIHHEA
Ha pPHC. 33] H 1o Kacateabholl K Hell B HHTepecymule#d Hac
TO4KE nmpoBoanM pexTop B. Bektop marnmTHol mugykumn B
B rouke A (prc. 32) nanpapden nepleHAHKYAHPHO .AA0C-
KOCTH 4HEPTeEXxa 0T Hac.

Puc. 43

Mpamep 2. [Ipa papanienbhbix GECHOHEYHO JIHHHBIX
npoBofia D » €, No KOTOPLIM TEKYT B OAHOM HalpapJenHu
SNeKTpHuecKre TOKH cHaofi =60 A, pacnonoxenn na
pacctosiusd d= 10 cM gpyr ot gpyra. Onpejle/nTeE MAarHHT-
HYID BHaveuHw B noas, cospapaeMoro MPOBOAHHKEMH C
TOKOM B Tomke A (puc. 34), orcToALEH OT OCH OAHOTO Npo-
BOIHHKA Ha PACCTORHHH =235 cM, OT ApYIaro — rp= IE CM.

Peuwevwwe, [Ana gaxowpeuwd MardauTHol uunyvenue B
B TouKe A BOCHOJB3YEMCH NPEHLMIOM CYNePrO3HiIHE MAr-
HHTHHIX Noneii. Jlag storo onpegeidM HanpaBJJeHHs1 MATHHT-
HEIX HBAVEUHE B, 1 Be nosedi, coSnapaeMelx Kamaby [po-
BOAHHKOM C TOKOM B OTHEALHOCTH, H CJAOMHM HX TeOMETpPH-

ELkH.
B=—B,+B:

Moayae sektopa B moer Geivh HadneH no TeopeMe KOCH-
HYCOB:

1+ Bi 28,8 cos g, (1)
rae o — yroJ mesny pexropami B v Bs
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Maruureee BRayRusH By # B: BHpamawTcs COOTBET-
CTBEHHO Hepes cHAay Toka [ H pacCTOAHHA ri H rg OT HPOBO-
OB oo ToukH A:

By mmff(ﬂm;}; Bo= Mff{?ﬂf'g)*

Tloacrapaaa ewlpaskennss B, u B b dopmyny (1) u
sumocH pof /(2n) 3a Suak kopus, noayuaem

oY LT
B= 2n r'%mim ri + rrs U8 & ) (2)

BrmueanM cos o 3amerHs, uto a= S DAC (Kak yriw
¢ COOTEETCTAEHHD MNEPRERIHKYIAPHLIME CTOPOHAME]), N Teo-
pEMiE" HOCHHYCOB JdniUen

d®=ri i —2rrs cos @
rae d — paccrosHre Mexpny nposonamu. Orciona

ri4ri—d B 12710 23
» S a=—"%+T15 0 "

LS ==

2rry

Iogcrapum B Gopmyay (2) uncaoesie suayenns Quan-
YyecKHX BEJHYHE H NPOH3BEJEM BLIYHCIeHHS:

s e

_ 4*3,l4uﬂ‘§»ﬁﬂv ! ! 2 B oy
B=—"%3u (0,05)° + (0127 005-012 40 Ta=
=3,08-10"* Ta=2308 mxTa.

Mpumep 3. [No ToHkoMY NpoBOAALLEMY KOMBLY PagHycoM
R=10 cm Teuer Tox [=80 A, HafiTn MartiuTRyi0 HHAYKLHIO
B B touke A, papHoyganennodl oT BCeX Touek KOJblla Ha
paccrosnne r=20 cm.

Pewmenne Jan pewenns 380898 BOCOOJILIYEMCH
sakotoM Bbuo—Capapa—Jlannaca:

_po f]dir|
dp—-£o A%

ree dB — MarHMTHAS HHAOYVKURA [OOH, CO3ZaBaeMore s.e-
MenToM Toka fdl B Touke, onpesenneMoll pagHyCOM-BEKTO
poM T.

Brigeanm Ha koabpe saement dl u or sero B Touky A
npoeeneM paawyc-sekTop r (puc. 35). Bekrop dB nanpaburm
B COOTBETCTEHH C npapkiom OypaByHHKa.

Cornacio ppHHURNY CYNepnO3HUHE MAarHHTHBIX noaeh,

&* 1G5



MarauTHad HHAvKuus B B Touke A onpepenserc
POBSHHEM

HHTETPH-

B MS{ dB,

CAE HHTENDHDOBAHHE BELETCH o BoEM saementam dl Kodblia.

Pasnoxum pektop dB wa ppe cocrasamowwe: dB g,
NEPHEHAHKYARPHYIO MAOCKOCTH Koaena, w dBy, napannens
HYI0 NAOCKOCTH KOUIBLA, T. €. |

dB=dB, + dB,.

Pue 85
Torpa
B={ dB. | dB;.
i

!

JamerHs, yTo g dBy=0 u3 coobpamennii CHMMETDHE H YTO
1

Bexropsl dB, or pasawunnx suesmenton di CcoOHanpaniAeHs:,
SAMEHHM BeKTOPHOE CyMMHDOBEHRE (MHTErpHpPOBaHHE)
CHANAPHBIM:

B=\ dB.,

£

an
JHKYVNSDER I B, CIeN0BATENbHD, sina=—1)}. Taknm obGpazomM,

(nockoaeky dl pepneu-

Enr
_ w1 af 2, s P-BeR
ijﬁ;*ﬁmﬂ ﬁgﬂ df—mﬂmﬁ .
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lNocne coxpamenns Ha 2n M 3amedw cosP wa R/r
(prc. 35) noayumm

B belRT

2r a
Ilporepum, paer Al npaBan 4acTh PABEHCTBA eHHBIY
MarHrTHOH HupyRuen (Ta):

L

[l [FIRT] _ 1Tw-1A-1w*  1Tu-1A% 10w
17 melw?  LAiw® LA-Tw
I H-I
=———=1 T
1 A1 s T

3neck ME BOCOOMEIVBANHCH Onpezensowedl dopuynoit pgan
MATHHTHOH HHIYKLIHH!

Torna

Bripazum pee pennuynibl B enpanpgax CH B ppouapegem
BHOUHCAEHV .

A0 A B
B—m——-—mW}% Tn=628-10"" Ta,

win B—=62.8 mxTa,

Bertop B Hanpaanen no ocH KOJIbLa (NYHKTHPHAS CTpen-
Ka Ha pHc. 35) B COOTBETCTBHH ¢ npaBHinoM OypaBuBKa.

Mpuamep 4. lauunuft npopon ¢ Tokom /=050 A paoruyr
non yriom o= 2n/3. Oupependatbh MartuTHyo HEAYEuRo B
B touke A (puc. 36). Paccrosinpe d=35 cm.

Pewenne Hsoruyruli npoBos MoMHO paccMaTp-
BaTh KaK gBa AAMBHEIX DPOBONE, HOHUE HOTOPBIX COLAHHEHD
p Touke O (puc. 37). B cooTReTCTBHH C NPHHIHNOM cynep-
AO3HLUEH MATHETHLIX nNoJed MarduTHasd uwpaysoid B B tou-
ke A Oyaer papHa reoMeTPHYECKOR CYMMe MAarHWTHBIX HM-
aykuuit B, v Bx nosedi, cosgapaeMBlX OTPE3KAMH JABRHREIX
npoeogoe [ v 2, 1. e. B= B, -+ B.. Marustuan suaykuns By
papHa HyJ0. 310 Ljeayer Hs sakoda buo—Caaapa—Jlan-
Naca, CornacHo KOoTOpoMY B TOMHaX, JEMAlMX Ha ocH
npeeoga, dB=0 ([dirj=10).
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MarguTeyd BREAVEKUHED B, HafaeM, BOCNOIL3IOBABIIHCE
cooTuowenneM (3), wafizeHHLM B npuMepe |:
EJ;;’E!
45re

;mmam

(cos o) — cos og),

rae ry — KpaTyaiiinee paccrosiiie ot npopona ! po TousH A
(puc. 37). -

B wamew cayuae e—0 (npobof LIHHHHA), cr=d=
—2n/3 (cosoe—cos(2n/3)=— —1/2). Paccrosinge ro—
=dsin(n—o)—=dsin(n/3)=d\/3 /2. Toraa MaruuTHas
HHAYKIIHS

Bi=—2"__(141/2).
Tak kek B= B, (B:=0), 10
.

Bextop B comanpasaesn c pexktopom B, # onpegeasercs
npasujaoM npasoro subta. Ha puc. 37 sto manpabneunne
OTMEYEHD KPECTHEOM a Kpymouke (NepneHiHKyARpHO nao-
CEKDCTH MEPTEMA, OT HEE‘)

INpoepepra endrHn aHaNOrHYHA BLITOAHEHHOH B DpHMe-
pe 3. Tlpouseeses BRIYHCTEHHA:

B WW Tn=2346-10"% Tn—=346 mxTa.

MNMpumep 5. Jlpa OeckoHeudo QHHHBIX NPOBOAA CKpelie-
Hbl pon npaMeiv yroom (pirc. 38). [lo npoBogam TekyT ToKM
LL=80A n LL=60A Paccronune d Mexay npoBogamu
pasio 10 ca. OnpenesnTh MArHrTHYO Hpaykumo B B Tou-
Ke A, opuHakoBo ypaneHdo#l ot ofioHX RpPoBOOB.

Pemende B cOOTDETCTBHH € NPHHIOHNOM Cynepno-
JHHH MACHHETHLIX Nogell maruwTRas uanykuwa B noas,




cosfapaeMoro Tokamu
u I;, onpenensieTcd pLipa-
#ernen B = B, -+ B, rne
B: — MarHBTHAR HHIYK-
[HH [OJH, COSPEHHOTO B
Touke A tokom [, By —
MartiuTHas HHAYELHA 110
J8. Coadjandoro B Touke A
TOROM [o.

3aMertm, YTD BEKTOPH
By u By BaauMun nepnen-
AHKYA#IpHL (HX HANpaBie-
HISl HAaXOLATCH N0 NpaEBH-
ay Dypapumka H mkaolpa-
WEHL B ABYX NPOEKIHAX
Ha puc. 39). Torna Mogyab
perTopa B Momuo onpene-
auTek no teopeme Iluda-
ropa:

Puc. 88

rie B, 1 B: onpenensiorest no QopuMynaM pacHeTa MariuT-
HOH HHAVEURE OAH OecKOHeYHO JLTHHH#OTO NPAMOJIHHeHHOTO
APOBOAE C TOKOM:

fradi pals
e M— T ——— ﬂ I s i o
By 2oty fi: Lare

B uawem cayuae ro=d/2. Torna
BW%VH + fs.

[Npopepra elntHn BEJHYHH BHAJSOIHYHA ABNOIHeHHOH B
npHMepe 3.
HPEHEMEM BEIyHCAEHHA?

4 B0° Tn=4-10"" Ta—400 mgTh.

MNpamep 6. Beckoneyno pMuHLA [PUBOE H3OPHYT Tak,
KaK 3T0 Haolpameno wa puc. 40. Pannye R myrn orpymx-
HocTy paped 10 cm. Onpepennts MarHuTHyo HHaykumio B
noasi, coamapaeMoro B Touke O Tokom [/=B0 A, TexyuinM
BO ITOMY NPOBONY-

Pemenwe, Marnwroyio vepykumio B B toyke O
Halpem, HCNOALIYA NPHALKD CYNEPROSHUMH  MArHATHEIX
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novied: B=% B, B pamweM cayuze npoBoa MoxHo pasbuth
Ha Tpu wacTr (puc, 41): npa npAvosuuelinnx nporona (I w
J), DOAHHM KOHUOM YXOAfiuHe B OECKOHeyHOCTR, H OYIY
nodiyokpysuocty (2) pandyca R, Torpa

Bun‘l‘l‘ﬂﬁ"l_uﬁa .

rne By, B: u By — maruuTenie dunysinn B Touke 0, coapa-
BAEMHIE TOKOM, TEKYIIHM COOTBETCTBEHHO HA flepBOM, BTOPOM
H TPETEEM YYECTKEX NPOBOIAE.

Puc. 40 Puc 41

Tak Kak toyka O neHr Ba ocH npoaopa {, o By =0
B TOTHA

B=B:+4 B

YunTHBaA, YTO BeKTope By ¥ Ba: HanpeBjeHb B cooTRET-
CTBHH ¢ npapHaoM OypapudKa NepleRIHKYAAPHO RAOCKOCTH
HMEPTEXE OT HEc, TO FeoMeTPHYECKOE CYMMHDOBRAHHE MOMHD
3aMennTh anrefpanyecknm:

B—=—B:+{ B,

Marawraye mnaveimo B: HadneM, BOCIOJBSORABIIHCE
BhipameHHEM A18 MarHHTHOH HHAYKUHH B 1leHTPe KPYFoBOIG
TOKd:

Il

B TR
B naweM cayuae marturioe none B rouke O coapaerca
JHIUE NMOAOBHHOH TAKOrO KPYroBOUo TOKA, NO3Tamy

By=-L
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MarsutHyn HHEAYEUHO B: Haljiewm, BOCHOJBS0BABIIHCH
COOTHOWEHHEN (3), poiBeleHHEM B Npumepe 1:

Bm%ims o — COS o).

B wuamem cayuyae ro=R, a=n/2 {cosaq=0), ow—n
[cos ay=—1). Toraa
pad

Bﬁ—“ Ank

Henoabays Hafinensbie mp@me;«gaﬁ A ﬂ@ H B, modydum

B=HBg-} By= +

4}'&”

HIH

IMpopepka efMHUIL BEMHYHH AHAJNOMHYHA BHIODAHEHHOH B
npuMepe 3.
[povspenem BLMHCIEHHA:

BWM{ 41) Ta=3831-10"% Ta,

HAH
B= 331 mrTn.

Npumep 7. [lo peym napanjessHiiM NpAMbiM NpOBOSEM
nakkofl [=25m Kamapli, HEXOARIIHMCA HA PACCTOHHHH
d=20cm gpyr or Apyra, TEKYT OiMHakoBeie TOKH = KA.
Brywcadts ciay BsaHMonelcTEHA TOKOB.

Pemwenune  DBaaumogelcreve ABYX NpoBoomR, no
KOTOPHIM TEKYT TOKH, OCYUIECTBAHETCA vwepes MarHHrHoe
noge. Kamanit vox co3paeT MarHHTHOS noJe, KoTtopoe Oef-
CTEYET HE OPYrodl npoeom.

peanoaoHun, YyTe 00a Tokd (o0o3HaynM Hx fad yaod-
ctea [y ¥ I¢) rexyT B onHom Hanpaeaedud. Tok [y coapaer
B MEeCTe pacnOJOMKeHHA BTopore npoeops (C TokoM f@}
MATHHTHOR NOJe.

IMpopenem nHHHIO MECHHTHOH HHAYKUHH (NYHKTHP Ha
ptc. 42) depes BropoH NpoBOO M N0 KacATEABRHOH K HeH —
BEKTOR MAarsuTHON HEAYKuMe B, Moayns MarueTHol HHMoyK-
IHH B, onpepenfieTcd COOTHOLLUEHHEM

!
By ==, ()
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Coraacko sakony Amnepa, Ha Kamaeil 51eMeHT BTOPOro
nposoda ¢ tokoM [fp; Aamuol dl peficreyer B MarHHTHOM
noae CHiIa -
dF = [+ B,dl sin (diB).

Tak gak mexrop dl nepnenpuryasper pexropy B, 710
sin (dIB)= 1 u TOrna

dF = l.8,dL
IMopcrapue B 3710 BHpamerve B) cornmacHo (1), noayusm

. wlih
ﬁf—mdl.

Cuny F p3auMmopelcTBHA TIPOBOADE C© TOKOM HakbeMm
HHTCIDHpOBEHHEM

i

3amerns, uro I, = l;= I, noayuum

Yoenpmca B TOM, 4YTO Tipanafl YACTh STOM0 PABEHCTBa
paer erMHHUy cHas (H):

(e (P11 1Twfm-{1A)-Lm A, ILH

| €] 12 Il u

Il POHZBEOEM HLIMHCICHHH

_ M TI0%25 o o g
F—W HWE%S H-

Cuna F mﬁénpammﬁ c cuaodl dF (puc. 42} n onpeje- |
JAEETCA (B AaHHOM CHyuae MpoUIE) TPABHIOM JeBol pyki.
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Mpumep B. Ilpovon, nportenmsh * 2 *= 2 2* =
YCKOPHIOLUYID pPASHOCTL TNOTCHUHA-
Joe U = ©00 B, saeten B opyopon- =
HOE MArMTHOE MOJe © BHAYKUHeH
B= (3 Tn ¥ uauan NEWrarbcy Mo =
oKpyHcHoeTH. BruyHceaures paidye R
ORpY A HOCTH. »

Pemwenwue lpvimenwne saps-
MENHOH wHacTHIE B OSHOpOIHOM
MACtHTHONM None Gy et TPUOKHCXOIHTE
No CEPYMHHOCTH TOJABHO B TOM CJOYy-
Yac, KUrpa YacTHia BJeTHT B Mar-
HETHOE [NOJe TepneHIRKYyHPHO nH- Puc. 43
HHSIM MaruHTHoi guoyxiase v.L B
Tﬂﬁ{ KK if;&v%ﬁi& ﬂm@vﬁﬁﬁa mpwﬂm;ml{y@ﬂpﬁa BCHTOPY ¥, TO OHA

ﬁﬁkm@aﬁm} Empt:%lﬁ}" A HOHY Humorona,
Fn = ma,, (1)

H;gg; PHC. 43 tﬁ}@mﬁm&i%& TPACKIUDHS UpPOTOHE © TJ0-
CKOCTLIO yepresa W AaBo (npowW3BoALHO) HanpasjeHHe
pextopn v, Cuny Jlopenus Hanpasim nepleHAHEYIAPHO
HACKTOPY ¥V K UeHTPY OKPYHHOCTH (BekTopil 4, # F,y coxa-
opaenensl). Henonbays npasdao Jeeolt pPyKH, ONpefeqHM
Efﬁﬁm&mamﬁ MATHHTHEIX CHIOBHX JHHHEHR (HalpaBiesHe
perrTopa B).

Hepenumes supaxenne ( [} B CHANApPHOH (opMe (B npo-
CHIHH Ha pajHyc):

Fp= max. (2)

B cxamipHoit dopme Fo= QuBsina. B nawem caysae v LB
W sina=1, Torna Fa={uvB. Tak KaKk HODMAJILHOE yCKOpe-

HHE &5 é,fj?ﬂ, 7o puipaxenie () nependiuest CAEAYVERHHM
obpasoM:

QuB = muv'/R.

Oreciopa HaxoaHM pagiyc OKPyRHOCTH:

R=mo/(QB).

3amMoTHE, ITO MU COTH HMIOYALC npoToBE (p}, STO BHpamke-
fHe MOMHO 33MHCATL B BHAE

R=p/(QB)- (3)
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Hwmnyanee opotona HafiieM, BOCOCIBE3ICBAZIIHCE CBH3LID
meday patoToll CHA SNERTPHYECKOTND TNONS H H3IMeHeHHeM
KHHETHUeCKOH SHEprHH npotola, 1. e. A=AT, nau

Q{Wl — iﬁ!}}% i=—T,,

TAE ¢ — ¢z — YCKOPSIOUIAR pPasHOCThE NOTEHLHANOR (HIH
yekopsiowee Hanpsoxenwe U); Ty v Ty — uauanoan ¥ Ko-
He'lHaA KHHeTHYECKHE SHepIr¥H NpoTtoba.

Ilpenelperas HAYATRHOR KHHETHUeCKDH SHEpTHeH Nporo-
Ba (7, =0} M BbHipasHB KHHETHYECKYID SHeprui Ts uepes
HMIMYJARC p, NOJyYHM

QU= p*/(2m). .
HaliieM H3 970TO BHPAKEHHS HMOYILE p=+/2mQU w®
noacrapuM €ro B Gopmyay (3}

R — YEQO
L s
HitH
i

s A

H

V2mU Q. (4)

YbeaMmcs B TOM, NTO NpaBasl 4acTh paBEHCTBA Jaer
E€HHHILY JIHHB (M)

[mP (U (‘ Wl B
— 14da% 10 /

(BIIeA

[logcrapkm B dopmyny (4) 4HcAoOBLE 3HAYEHHS DHIH-
HECKHX BEJMYKH H NPOHSBEIEM BBYHCIEHHA:

e d
Wﬁm%ﬂmm M=11,8 mm.

[punmep 9. DmexTpoM, BAETER B ODIHOPOAHOE MATHHTHOS
noae (B=0,2 Tn}, craq ARHrATECH N0 OKPYIKHOCTH PaaMHycCa
R =05 cm. UnpenennTs MarHHTHHH MOMEHT Py 3KBHBANEHT-
HOMO KpPYroporo Toka.

PeweHn e DNeKTpoH HAYHHACT OBHIETLCA [0 OKPyH-
HOCTH, €cJiH OH BJOETAET B OCQUHOPOAHOE MarMMTHoe noae
NepnesIHKyIAPHO JHHHAM MarHHTHOH HEOYKUHH. Ha pue. 44
JHHHH MATHHTHOH HHIAYKUHH NePUeHIHKYARpHE (VIOCKGETH
uepm;ﬁa W Halpaeiend «0T Hac» (o0o3HayeHBl KpecTH-
KAMH]),
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ApumcHRre 3NEKTPOHa NO OKpyK- * ¥ x x ¥
HOCTH SKBHEANEHTHO HDPYICBOMY TOKY, B
KOTOPHIH B [AHHOM CAyYde onpefie- x  x-"% ~  x
JRETCH BLipAMEHHEM s s

Egﬁ b
i v

~
1 y I
LI :ﬁ‘:‘j’ ®
roe e — aapuin snetposa; T — ne- E, #

pHOL, ero ofpalleHKn. . € il
[epnop ofpauleHHA MOMECO BRIpa- ‘
BHTH 4epes CKOPOCTH SIEKTPOME v
H OyTh, NPOXOOMMBIE 3nexrpodom 38 - 0 0 0% % 7
neprop, ¥ = v/ (2nR}. Toraa e
= lelo /(2nR). (L)

3nana [, HaligeM MArHHTHRE MOMEHT SKBHBATEHTHOID
Kpyrosoro Toka., [lo onpejleleHHIo, MarHHTHBIE MOMEHT
mmypa £ TOHDM BH}J’MEE‘T‘EH COOTHOLLeHBREM

FWWI%MWS* {2}

rae 8§ — nnomans, ﬁf’*pﬂHH'—IEHHEﬂ OKpPY#HOCTRIO, OTHCLIBAE-
MOH S/eKTpOHOM {S%
loperapns foe 03 (1) B mpamnue {2}, noayuum

Cokparum Ha nR # nepenniienm 5TO BHIpAMKEHHE B BHAE:

B npoayuenHoM BHIpameHHH H3BECTHOH HABAAETCH CHU-
pOCTh RAEKTPOHA, KOTOp&M CBA3aHAa C paauycoeMm K OKpyx-
HOCTH, N0 KOTOPOH ©H JBRHAETCH, cam;mmermem b —
me'{QB} (cv. nmpumep B}, EEMEH&m ¢ ua iel, nabigem
HHTEPECYIOUYID HaC ckopocth v=lelBR/m u nﬁnﬂaaﬁm ee
B dopmyny (3):

¥GepuMcr B TOM, NTD TpaBan uaﬂrh paBEHCTBE [a€T
ENMHHLY MErsHTHOrC Momenra (A-m'):

[£°1 [ B] _ L Kap- I T-ﬂ (1 a@m% (I Kol 0.
Em - [ wl A-m
__ it ﬁ.ﬁuﬁ%%ﬁf‘ﬂ&ﬁaﬁ%i

L A-m-nr-oF

=1 A.u"



nl—‘lﬂ*ﬂﬁ%ﬂm BRIYHCIRHHHA:

3 (L6107 -0.2.(0,08) oo -l 5 5
f 5.6.1.00- Awm =703-10 ° A.-m"=

= 7,03 nA-m".

Npemep 10. DaekTpoB ABMMETCH B ONHOPOIHOM MaCHHT-
HoM moae (B=—=10wmTan) o santoeol Jumpeu, pasMmye R
Kotopo#t paser | em W mar A=—06 cm. Onpeaeaurs nepuop 7
ofpalieHHa SJeKTPOHA M €ro CKOpocTh U.

Pemenue 3nekrpod OygeT ABHIaTHCH Mo BHHTOBOH
JIMHHH, €CJH OH BAETAET B OQHOpPOAKOE MarHHTHOE NoJie Mod
HEKOTOpBIM YIIOM (e==7/2) K NHHHAM MAarHHTHOH HMayK-
MK, Pazigosim, KBK 3T0 NMOKa3aHo Ha pHC 45, cKOpooTh ¥
SNEKTPOHA W& ABE COCTABJMOIME: NapalleNsnyio BEKTopy
B{v)) 5 mepneHAMEYIspHyi0 eny (v ). CKopOCTE vy B MATHKT-
HOM [OJIE He H3MeHsercs M oOuecreunBaer nepemenieHne
saekTpoia saoab cuacecH auuMu. CKOpOCTh V. B pe3yanTa-
Te peficreii cunbl Jlopemua OGyner M3MEHATHCH TOJNBKO 6O
Hanpapjeddio (Fp lwv,) (8 orcyrcree napamnencHol co-
cTagasivilel (vy=0) [BHMEHME SAEKTPOHE [POHCLOIHAD
Obl N0 OKpy#HOCTH B MIOCKOCTH, NMepneHpHEYARpHOH Mar-
HHTHRIM CHICBLM JHHMsM). Takum ofpasom, saektpod Oy-
AET YyuaCTBOSATH OAHOBPEMEHHBO B BYX ABHMEHHAX: papHo-
MCPHOM TEPEMEUIEHHH €O CHOPOCTLHIO Uy H PEBHOMEpHOM
JABHMEHHH N0 OKPYMHOCTH €O CKOPOCTRIO ¥,

llepyon oGpaiieHss 5AeKTpOHE CBA3AH C TIEpNeHOMKY-
JAPHOR COCTARMAIONIER CKOpPOCTH COOTHOLIEHHENM

T=2nR/v.. (1)

Haigen otnowenne R/v). JIA 3toro BOCHOAB3YeMCH
TeM, 40 chia Jlopempa coofinaer SIeKTpoHY HOPMAILHOE
YCKOPEHHE a,= v /R. Cornacno BTOpoMy 38KoHY Hujorowa
MOXHO HANHCATR

- Fﬁmmﬂny
HIH
lelv LB=mov /R, (9)
roe ¢ = vsina.
Cokpatwe (2) wa v,
BHIDASHM COOTHOIEHHE
Rfv, (R/vi= m/le| B}
H NoacTaBiM ero B dop-
myay (1):
m

Pur, 45



Y¥Oenumc B TOM, Y70 npapBafd YACTE DaBeHCTBA NaeT
eIHHHLY BpemeHd (c):

| wrec®-n’
MM=I .':‘_
I c-®rem

Mopyns cROpUCTH U, kaK 5TO BHOHO H3 pHe. 45, MOMXKHC
Bhlpﬂﬂiﬂ‘h IIE])E'E U H T

Ha dopmyns (2) Bepasum nepneniMEYIRPHYID cOCTaBJIRKIO-
LYI0 CHOPOCTH:

[MapannencHyd coCTaBAsONYI0 CKOPOCTH @ Halliem Ha
caenynHx coobpaxenns. 3a ppems, pasyoe neproay obpa-
IEeHHA T, snexTpoH Npoliner BAob cHAOBOH JHHKE paccToR-
HHE, PapHOE Wary BEHTOBOH auMMH, 1. e h= Ty, OoTkyna

v=h/T.
[Mojcrasus BsecTo T npapyid 4YacTh BhpamenHa (2),
oY HHM

lelBR
Paene

U=

Takum ofpasoM, MOAYIE CKOPOCTH SJAEKTPOHA

Z
=T Ry (L)

YOeaumena B TOM, YTo npapas 4acTh PEpeHCTBA [aeT
eirHHLY ckopoctd (M/c}. Jlan storo 3aMerum, uto R u &
HMEIOT OJHHAKOBYIO eAHhHLy — metp {M). [TosTomy B KBaA-
PATHRIX CKOOKEX Mbl TOCTABHM TOJBKC OJHY H3 BeJHYHH

I A-c-H-p-m i He

E !;}&mm prsssm—
() =t
i Pl
= ST ) M

e R —
1 wrec®
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IporaseneM BslyHCIEHHE!
__ 1610 "*.10-10 7
' g,1 - 10—

o0 4327 wiem
—92.46.10° m/c,

HiH 246 Mum/c.

Npumep 11. Annda-yacTiua nponya YCKOpSIOLLYIO pas-
Hocts noredusatop U= 104 B 4 prerena B ckpellennbe nojy
NpfMbiM yTaoMm 3nextpuveckoe (£= 10 kB/M) B MarsurHoe
{(B=0,1 Tn) noan. HaiiTy oTHOWEHHE 3apRaa aabda-yacrH-
HEL K €€ MAacce, ecaM, JBMranch NepleHAMKYNADHO OGOMM
MOJIFM, YACTHIA HE HCOHTHBAET OTHAUHEHHH OT DPAMOJM-
HEHHOH TPaeKTOPHH,

Pewewnne Jlna toro yrofid HAHTH OTHOIIEHHE 38[s-
Aa @ anntha-uacTHiE K €8 Macce i, BOCNOARIYEMCH CRHILIC
Memay paboTol CHA SAEKTPHYECKOrD MO8 W HAMEHEHHEM
KHHETHUECKOH SHEPrHy 4acTHIL:

QU — me /2,

OTKYa
Q/m= v /2U). (1)

Cropocte © annda-dacTHUE HafigeMm H3  ClIenylouimx
covbpametnt. B cKpEMEeNHKY SeKTPHYECKOM H MarHHTHOM
NOJAX HA ABHMYIIYIOCH 3apfKeHHYID YaciHuy JeHcrByior
JIBE CHIIbI

a) cuna Jlopesua Fp= Q[vB|, HanpssleHHas nepneH-
JHKYJAPHO CKOPOCTH V M BEKTOpy MarsdutHol MHAYKuHH B;

6) rkynonoBck2d cwna Fy= (JE, conanpaenenHan ¢ Bek-
TOpOM HanpamxeHrocTd E snextpocraTHdeckoro noss (Q=0).
Ha pHe. 46 panpaskM BEKTOp MarHHTHOM MBAyEUHH B BAoaE
ocH Oz, CKOpOCTE ¥V — B TNOJ0MHTEJIEHOM HANPABIEHHH
oc Ox, torpa Fou Fy Gyayr HanpapieHs TaK, KK NoKa3a-
HO HE PHCYHKE.

Annda-yacTHua He Gyner HCNBITHBATL OTKJIOHEHHS, €CIH
reDMeTpHYECKAA CYMMa CHA
Fn= Fx Gyner paena nymo.
B npoekumH Ha ock Oy nonyyum
chaeayiouee  pasencteo  (npo
STOM YureHo, uYto v.L B M
sing = 1):

QE— QuB=0,

OTKYA
Pue 46 - v=E/B.
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[opcraeue 310 BHpameunwe ckopocTH B dopmyny (1),
MOAYSHM

Q/m = E(2UB%.

YOeNMMCH B TOM, JYTD Mpasas YacTh DABEHCTBA [aeT
ENMHHIY YACnkHoro sapapa (Kn/kr):

(] _ _0B/m)® _ (1B-A)° o fAM K, BN
T BT B (TR)T T OTR-(H)T ? |

=1 Ka/fxr.

Ilpowaseaesm pruMclieHus:

Q (e
Wﬂmgm;mw 4581 4 ],B? Eﬂf}{l‘w ‘4‘3@}- MKH!{KF¢

Mpumep 12, Koporkas karyka, copepmailas N = lﬂa
BHTROB, PABHOMEPHD RpAULAETCH © yagtorol n= 10 ¢
OTHOCHTENBHO ocw AB, semayiedl B MIOCKOCTH KATYIIKH H
NEePReHARKYIAPHOH JHHHAM CLHOPOAIIOTO MAardHTHOrO NoJis
(B= 0,04 Ta). Onpenenwrs mMroopentoe sHauende IC
HHAYKLUHE QA8 TEX MOMEHTOB BPEMEHM, KOTAZ [JIOCKOCTh
KATYIUKH COCTABAAET YyIroJl o= E[ﬁ“‘ c auunaMy noas. [lno-
mank & Katymkn pasua 100 om’

Pemwenue Mruonensoe suavenne 3/IC uunyruoum
& ONpeRenseTes] OCHOBHBIM YPABHEHHEM SJEKTPOMATHATHORN
HHAYKUME Papanen — Makcsenna:

&= 2T (1)

Horokociennense ¥V = NO, roe N — yHCI0 BHTHOB Ka-
TYIIKH, TIPOHK3LIBAEMEIY MATHHTHEM noTnroM . Hoperasue
peipaserie ¥ B dopmyay (1), noayssm

&= N D

[1pH BpauieHHH KATYIWKK MATHHTHBIH NoTok P, NpoHH3L-
BAWIIMA KATYIIKY B MOMEHT BpeMeHHM !, M3MeHReTCH no 3a-
Koy P = BScoswit, rne B — MariHMtHasd MMayKUHs; S —
MAOUIENE KATYIIKH; o — YrAoBaf cKopocth Karywkd. Tloa-
crasHB B Qopuysy (2) BupaxerHe MalHHTHOIO notoka @
H npoauddepenuHpORaE N0 BPEMeHH, HalneM MrHOBEHHOe
aHaueHue /1O HuaywnHu:

& = NBSwsin wi.
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Jamern, YTO YIJIUBAA CKOPOCTH O
CBASANA € YacTOTOH BpaileHHn 1 Ka-
TYIIKH COOTHOLEHHEM o = 257 H UTO
yroll wi = n/2 — a (prc. 47), nony-
yim  {yureno, uro sin (/2 — o) =
= cos a)

& = 2nn NBS cos o

Yhenmmen B ToM, YTC NPaBad YacTh
STOr0 paseHcTBa aaeT enHuuy JJC

(B):
[nl[B][S] =

ii® s e R 8
i i s psasmas 1

ITposaseneM BEYHCTERHA:
fi=2-314.10-10°-004 - 107%-0,5B — 75,IB.

lipumep 13. KpagparHas NpoBOIOYHAEA Pa&MKa €O CTOPD-
HOH 0 =205 cd ¥ conpotuslented R = 10 mOM HaxonHTes B
OHOPOAHOM MarHHTHOM mojge (8= 40 wmTn). Hopmans K
MUIOCKOCTH P3MKH COCTABASET YTol a = 30° ¢ NHHHAMH Mar-
puTHOH Huayknue, Onpenenwrs aapsa , Kotopeii npoiper
10 pAMEE, eC/IH MATHHTHOE 10JIe BRIKITHOYHTH.

Pewenre [lpy BHEAOYEHHH MarHHTHOTO TOJAA Npo-
H3oHneT naMeHeHHe marHMTHOro notoka. Beaepcrteve sroro
B pamke BosHukmwer IJIC MHAYKUHM, onpelgifieM&as OCHOB-
HHM S8KOHOM 3JEKTPOMATHHTHOH HBIYKIHH

gg g

g

Bospwkman 3JC uupyKumH BH3OBET B DEMEE WHIYKIIWOH-
!I”Hﬁ TOK, MIHOBEHHOE 3IHAYCHHE l{ﬂmpﬁf‘ﬁi BMOHMHEO ﬂﬂpﬁnﬁw
JHTE BOCHOABIOBABIMCE 3awoHoM Owma pas noasol  wenw
I = &/R, rne R — conporuenenne pamid. Torpa

dg

R = — —.

i

Tayx kaxk MrHOBEHHOE 3IHAYEHHEE CHJBI HHAYELHOHHOID TOKa
_ d
h= gf TO 3T0 BHIPAXKEHHE MOMHC NEePenHCATE B BHIE

do o 0. e |
.......E#..R_ 51 OTKyaa dg = & (1)
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[lpossTerpiporae Bepamedse (1), naknem

Q @, p
é d) = — ﬂ%w ;1 dd |, wan Q =

3amerHn, HTO NPH BHKIHNMEHHOM NOVe |KOHEYHOE COCTOMA-
Hue) @y = 0, nocaenHee pABEHCTBO NEPEMHINETCH B BHIE

Q=3/R. (2)

Haiitem marnviuefl noror @, llo onpenensennino Maraue-
HOIO [OTOKa HMEEM
Py = BS cos o,

roe S — nAou@anh pamel.
B pawem cayuae (pamka kpappatunan) S = o, Toraas

P, = Ba"cosa. (3)
IHNoncraere (3) ® (2), noayunm

YiepHMCR B TOM, ¥Y0 NpaBad 4acib TOr0 papeHcTRa
naet Emmﬂuy sapaga (Kn):
| Ta-(wd) UMW WDk e

1O A-m-On 1B

Ilpouzeenem BHYHCACHHSA:

Q= QOB NI ¢, 671070 Ka — 867 wK.

Mpumep 14. [lnockufl KBanpareuil KOHTYP co cTopoMol
a= 10 cm, no woropomy weuer vok [=100 A, cerobonuo
YCTAHOBHICH B OAHOPOOHOM MarwHTHom none (B =1 Tn).
Copepeturs pabory A, copeptigesyio BHELTTME CHISME
MPH MOBOPOTE KOHTYPA OTHOCHTELHO OCH, Npoxogsmed ye-
pe3 CEPEeNHHY €70 NPOTHROTIOMIOMHEIX CTOPOH, Ha  yroa
1} =907 2) ¢:=3°. Ilpn noBopoTe KOHTYpa CHAA TOKA
B HEM NOANEPMHBACTCH HEHSMeHBON.

Pewenne Kax M3BECTHO, H2 KOHTYP € TOKOM B Mar-
HHTHOM Todie neficTRyeT MOMeHT cunkl (puc, 48)

Mmpﬁﬁﬁ Sin q:':l {'l'}

rae po= IS = la® — marsnTHEi MOMEHT KoWTYpa; B —
MACHHTHaA HHIAYKUHA, @ — YIOon MeXNY BEKTOPAMH P
(Hanpaence no HopMank K HoHrypy) B B
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Ilo ycnoBHIO sajlasu B Ha-
HANBHOM THNIOMKEHHH KOHTYP CBO-
GoAHO YCTAHOBKICH B MarHHTHOE
nodie. [pw sToMm Momens cHAN pa-
per Hyawe (M= 0), a anauwr,
¢ = 0, 7. e. BEKTOPH Pr H B cona-
npasnestl. Ecan BHellHHe cuawl
BLBEAYT HOHTYDP H3 MNOJOMKEHHA
[ABHOBECHA, TO BOSHHKIIHA MO~
| ment cua [em. (1)] Oyner crpe-

Puc. 48 MHTECHl BOZBPATHTL KOHTYP B HC-

xopHoe noyoxkenHe. [lpoTtHe sTo-

ro momenra H Oyner coeepuiariesn paboTa BHEIIHHMH CH-

Aami. Tak Kak momesT ckin nepemenHoll (3aBHcHT o7 yroa

nosBopoTa @), 1O A4 nogcyera palorh };HMEK“WE dopmyny

pabore B gudwpepentmanchol dopme d Mdg., ¥unrw-
pan gopmyay (1), nonyuaem

dA = IBa’ sin gdy .

Base uurerpan oOT Sv0l0 BREIPAWEHHA, HalpeM patory NpH
NOBOPOTE Ha KOHeYHBHA yroo:

: ,
A= i’Bagsﬁ singpdep. - : (2)

Pabora npH noeopore Ha yroa ¢ = 90°
=il -

A;mi’ﬂaﬁ‘ smcpdqvw,fﬂf;ﬁ]{mmgq{ﬁl”ﬁ—fﬁa . (3)

BrpasuM yHCAOBBEI® SHAYEHHH BeqHUHH B enHHyuax CH
éjw 0 A 8- 1tl.a lﬂE} em = 0,1 M) H noacraBuMm
B (J4):
A= 100-1 »{l}ﬁijﬁ Hw=—1 [

Patora npu nonopore Ha yroa ¢, == 3°. B stom cayuae,
YVUHTHEAA, UTO IO e MAN, 3AMEHHM B BRIpameHMd (Z)

.
Ay = 1Ba® | wdy = +-1Ba’yl. (4)
L

Bupasum yroa g, B papasax. Nocie noncrasnoBks umc-
JOBLX 3MayveHHH BEdHYHH B (4) Halinem

A= 4100 - 1 - (0,1)%- (0,0523)° [lok = 1,37 10~? [k =
= 1 37 mllx.
182



Sanayuy MOMHO PEIUHTE H OPYTHMH cnocobamu:

1. PaGora BHEUIHHX CHA M0 DEPEMELLEHHID KOHTYpa ©
TOKOM B MArHMTHOM NOJIe DABHA NPOHSBEneHHES CHAB TOKA
B KOHTYPE HA HIiMCHEHWE MArAHTHOIG NOTOKA, NPOHHSHEBAKD-
LIET0 KOHTYP:

A= —IAD =[P, — Py},

roe @y — MarduTHEH DOTOK, NPOHKSBIBAIOWHA KOHTYp MO
nepeMelleHns; $; — TO We, NoCIe nepeMelleHHs.
Ecmn g = 90°, To0 @, = BS, ®;= 0. Cheposavenuno,

A = IBS = IBd*,

uTo coenapaey c (3).
2. BocnoabayemcH BhipaMenHeM [iu MeXaHHuecKo#l no-

TEMUHAILHON SHEPIHH KOHTYPA C TOKOM B MATHHTHOM Toge

[({g) = — pnBcos .
Torna pabGora BHELIHHX CHA
A = All = 11y — 1,
HJH
A = pnB(cos g — cos g2).
Tak kak p,.=Id’, cosgy =1 v cos gz =0, 10
A= IRy

YyTo TaK¥e coBnapaer ¢ (3).

fpwmep 15. CosenoHn ¢ cepoeyHBEKOM HS HEMAMHHTHOTO
MarepHana copeputT N = 1200 suTHOB nNpoBONE, MIOTHO
npHaeralowmx Apyr K apyry. Ilpa crne voka =4 A mar-
HHTHEE norok @ = 6 mkB6. Onpepeanth HHOYKTHEHOCTL L
CONTeHOHNA H an%pmm W marnwrHoro THWIH COSeHOHDAa.

Pemerne Hugyeruenocrb L cEA3aHa ¢ NOTOKOCIEN-
neiwem W u cwiolt voka [ coorHOWEHHEM

¥=ll (1)

IMorokocUucTIeHHe, B CEOID CHEpenl, MOMET ﬁmv onpeies-
JIEHO Mepes MoTOK P H YHCAO BHYKOB N (NpH YCIOBHH, MTO
BHTKH IUIOTHO OPRAETaior Apyr K Ipyry):

W — NG (2)

Hs dopmyn (1) v (2) uHaxolsMm WHAYETHEHOCTL coJe-
HOWpAa:

L= NQJI. (3)
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SHEeprust MarHiTHOTO M08 coneHoHna
W="LP.
Brpasue L cornacio (3), noayysm
W="LNDI. (4)

MNoacrapkm B dopmyis (3) v (4) 3naueHHA GHIHYECKHX
BEJAHYHH H NPOHIBENEM BBIMHCICHHS!

&
I L2 10P.6- 10 rﬁwljg.[ﬂ_gr}im]*ﬂ mlH;

w:%. 12-10°-6-10"". 4 Mue=1,44.10"? ik =
— 14,4 mIIx .

3anaun pIH CAMOCTORTEALHOIO pelleHHs

1. HanpaserHocts markutHoro noasd H=100 Afm. Bu-
YHCAHTE MArHHTHYI0 WHAYEUWI0O B 3TOr0 NONA B BaKyyme.
[126 mrTa)

2, [lo peyM [AHHHBIM nApAANEJbHBIM NPOBOJAAM TCKYT
B onuuakopom kanpakaeswd tokw LH=10A u I.—I15A
Paccronune Mewny npoeogame A-=10cv. Onpeneawrs Ha-
npaXenkocTs A MarsMiHOro noas B TO4Ke, YOaleHWwol or
nepeoro NpoBofa Ha ri=—H8cM u OT Broporo Ha ry=0 oM.
[24.5 Afm

3. Pewntb sapnayy 2 NpH yoJIoBHE, NTO TOKH TeKYT B Npo-
THEOTIOJIOMHBIX HATPARICHHAY, TONKa Ylalena OT [epBoTo
npopons B ri—15 cm n o7 BToporo na ry=10 o [17,4 A/}

4. Ilo TONKOMY NPOBOJHHKY, HWIOTHYTOMY B BHAE npa-
BHJIBHOTO WECTHYTOILHHKE co cropoHoli a=10 cm, noer Tox
=20 A. Onpejesinte MArBEHTHYI0 HHEOYEUHI0O B B penrpe
wecryyroabiuka, [138 meTn]

5. O0MOTEA COJEHOHLE CONEPMHT ABA ¢JoH MNOTHO NpH-
AETAOMHX APYT K OpYYY BHTKOB TPORODE nHaMeTpoM
d=02muM. Onpencsntt MariHTHYHD HUHOYKNHID B Ba ocw
COJIEHOKAA, ©CnH o nposony Hper 1ok I=050 A, [6,28 MTn]

6. B onpHoponHOM MardHTHOM [IOJdE C mi,nyﬂuneﬁ H—
={,01 Ta nomemen npamolt npoponkMK AJauwoH [—=20cm
(nmmg 1He OpoRCAA HaxonstTes BHe moas). OnpepeaHTs
cuary F, peACTBYINUYI0 Ea NpoBogHHK, eClH Mo HeEMY Teyer
TOK I—MA A YroJl ¢ MEMIY HAnpaBJEHHEM TOKA H BEKTO-
poM MarHHTHOH Hunyxkudu pasen 30°. [60 mH]

7. Pamka ¢ yokom =5 A cogepur N=20 Butkoe Tou-
Koro nposona. Onpenedusb maFHHTHhIﬁ MOMEHT pn pPaMH
¢ TOKoM, eci ee naowans S=I10cm® [0,1 A-m']
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B. o ewrky paneycom R=I10cm veuwer 1ok /=50 A
BHTOK NoMellen B OHOPORHOE Marbidyaoe node (B=0,2Tn),
Onpepenvrs MoMeHT cHaW M, nelCTByouiell Ha BHTOK, BCITH
NAGCKOCTE BHTKA COCTABAAET YIOA §==00" ¢ NUHHAMHE HHOYK-
wHu. [0,157 H-m]

9. lNporon Baeven B MATHHTHOS Modie nepresgHKyJIspHO
JHHHAM HHAYKUHH M OOHCaA ayry pagwycom R=10cm.
Onpeneyyb CKOPOCTL © NPOTOHA, €CAH MarHHTHan HELY KIHA
B=1 Tun. [9,57 Mm/c]

10. Oppepeantt yacrory n ofpamesHnn SAeKTPoOHA N0
KPYroeoH opGure B Marhumiom noae (B==1Tn). [2,8X
}{ IUR} C—l'l

11, Jnekypor B OAHOPORHOM MATHHTHOM MONE JBHMETCH
no BHHTOBOH jnuune pagnycoM R—>5 cm B warom h=20cm.
Onpeneadyb CKOPOCTL ¥ 3J€ H8, EC/H MATHHTHAH HHIYK-
uusa B=0,1 nTn. [Jﬁmumﬁm

12. Koabue papuycom R=10 cM naxopwres B onmopon-
poM mMaruuyHom noae (B=0318 Tu). TlnockocTs Koakla
COCTARNART ¢ NHHHAMH HHAYKUMH yrog ¢=30°. Buuucawtb
MarMUTHHE novok @, npomHspEdlowmeA koabuo. [5 mBG|

Mo npoBopmHKy, COINYTOMY B BHAC KBaJpara co
croporolt g=10cM, Tever oK f==20 A. [lnockocrs Kean-
para NepnesaHKYNAPHA MAPHHTHEM CHAGBEIM JHHHAM N0/,
Onpepeants pabory A, Koropyld seoBXogumo COEEpPLIHTL
Aaf Toro, yroOwW ypoanMrb TPOBOOHKK 33 npefeikl MNods.
Maruurian wuaykuns B=0,1 Tn. Tloae cuwraTs olnopon-
Hum. [0,02 T}

14. Tlporonhuy pavHOl I=1 M pepmercs cO CRKOpPOCTBID

=5 M/ c NepneHAKKYIAPHO JHHHAM HHOVKIHH OJHOPOIHOTO

MarsnTHoro noss. Onpeneawrs marputayio wwaysonio B,
EC/IH HA HOHLAX MpPOBOAMMKA BO3SHHKAEF PasHOCTh TOTEH-
mpHanoe U=002 B. [4 mTna]

15, Pamka nnomaaeio S=50en®, conepmaman N=
=100 BH7TKOB, PABHOMEPHC BpAll@€TeA B ONHOPONHOM Mar-
HUTHOM noae (B=40 mTa). Onpepeanss maxcHManbiyl
3MC HunykuwH  Enp, €CIH OCh BpPAaEHHH JEWHT B
JMOCKOCTH pPamKH H NEePNeHIHKYNSAPHE JIHHEAM HHOYKIHH,
A paMK& ppaaercs ¢ uyacrorolt n=960 of6/mux. [2,01 B}

16. Kogtno H2 npoeodokH conporneaensem K= [ mOwm
HAXONHTCH B OQHOPOAHOM MAHHTHoM noae (B==04 Tn).
Tlnockoers Koaklla COCTARJAET C JIHHHAMH HHIVKIMH YroJ
g==90°. Onpenenusb 38pas {, ROTOPH NpOTeYET NO KO/Ib-
Ly, €CAH ero BOEpHYT: M3 noddA. [lnowans konsua S=
= 10 cv’. [04 Kn

17. Conenong, conepaint N=4000 suteor nporona, no
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Koropomy veder Tok [=20A Onpenenmrts MarnHTHeH
noroxk @ ® norvokocuenmedne W, €COH  MHAYKTHBHOCTE
L=041n [2wmB0; 8 BO]

18. Ha KAPTOHHLIH Kapkac pakHol [=580cw u nao
wankio cevenun S==4 cM® HamoTaH B OOHH caoll npoBon
nHamerpom d=—02 MM TakK, Y7o BHTEH [MOTHO MNpHICraT
OpYr K apyry (roawmdoft pzodasigiy npesefpeds). Onpe-
JEIHTL  HHOYVKTHBHOCTE [ NOayYHBIUETOCH COJCHOMOA.
[6,28 mI'n}

19. Onpepennys cHay 7oKa B uenn uepes (=001 c
nocie ee pasmbikaudn. Conporusaerre nend R=200m n
HHAYKTHEHOCTE L=0,1Tn. Cana TOKa N0 pPasMBKaHHA
uend fop=>50 A. [6,75 A]

20. o obmotke cosenonna HHAYKTHBHOCTEI0 L=02'n
TEUeT TOK I = D A. Empenmﬁ?b swepruro W mMardevTHOro

.....

KouTpoawnan pabora 4

Talanua sapmanTos pan creusasmpocTedl, yvelivuMA naasamn
HOTOPBMX NPeayCHOTREHD no uypcy dueHKH IHECTh KOWTpOUneX palor

Ba- liiwwﬁ aEj8Y

410 | 420 | 430 | 440 | 450 |- 460 | 470
401 | 411 | 421 | 431 | 441 | 451 | 461
402 | 412 | 422 | 437 | 442 | 450 | 469
403 | 413 | 4283 | 433 | 443 | 453 | 463
404 | 414 | 484 | 434 | 244 | 454 | 454
: 415 42 435 | 445 | 400 | 46D
406 | 416 | 436 | 486 | 446 | 456 | 466
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401. Beckowewno LTHHHLE mpoBon ¢ Tokom 1= 100 A
HAOTHYT TAK, KaK 5TO nokaszano Ha pec. 49 Onpepennib
MarHHTHYI0 HHAYRIHI B R vouke 0. Pansye nyru R= 10 cm

402. Mﬁl‘ﬁ!ﬂ"ﬂlﬂﬁ MOMEHT P, TOHKOTO [POBONSALLETO
KOAbUE Po=>5 A.M°. Onpeneamrt MarHWTHYH MEHIYKUHIO B
B Touke /, HAXONAIIEACH HA OCH KOJAbIA W YAaJAeHHON OF
TOUCK KOAbLA Ha paccrosude r=20cm (puc. 50).

403. Tlo neyMm cEpelleHHEM DO NPAMEM yraom Oecko-
MEMHO NHHHEIM npoeopam Texyr Tokw [ v 2/ (7= 100 A).
Onpenenttbk MArHHTHYI0 HHAYKOHID B B touke A (phc. 5l)>
Paccroanne d= 10 cm.
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404. Tlo GeckoreyHO NJHHHOMY TPOBONY, HIOCHYTOMY
TAK, KAK STO MOKa3sHO ua puc. B2, tewer tox T—200 A,
(Impe.umni% MArHHTHYID uHaykuEio B B touke O. Pamnye
nyre R= 10 em.

405. [lo ToukoMy Hoobly panpycom R=20cm Teuer
Tok [=100A. Onpeneawth MarHHiHyl0 HHIYEUHE B Ha
OCH Koabia B Touke A (puc. 53). ¥ron B=mn/3.

406. llo ppym OGecKoHeyHO JJHHHEBIM NPOBOOAM, CKpe-
IEHHEM Moa NPAMBIM Yraom, TekyT Toku [ n [.=2/, (/=
=100 A). Onpenentss MAaruHTHYIO HHIYKUHIO B B TOuKe A,
pABHOYNANEHHOH OF TPOBONOR HWa pacCrofBde d==10cm
(pue. bd).

407. 1lo OeckoHeuBO [AIHHHOMY @NPOBOLY, HIOIHYTOMY
TAK, KdK 5T0 NOKA3aHO HAa puc. BB, vewer vok [=—3200 A,
Onpeneants marBHTHYH HEoykudio B B voure 0. Panmye
myruy R=1lcwm,

408. o TorkoMy Koabuy Teder 70K [=80 A Onpene-
JHTE MACHHTHYIO HHAVKUHID B B Touke A, pasuoynanensoi
OT TOMEK KOJblIa Ha paccrontwe r = L0 cm (pue. 56). ¥roa
o= /b

I
¥
I

Puc. by Pae. 58

400, lNo neym OGecKoHEYHO IIHHEBIM, TPAMBIM Napadi-
NeJdbHEIM NPOBOMEANM TEKYT OMHHAKOELe TokW [ = G0 A. Onpe-
JEANTL MATHHRIRYI wRnysumio B B 1ouse A {pwic. 57), pes-
Hoynaneunofl or NpoBonoB Ha paccrosamie d= 10cm. ¥roa
p=mn/3.

410. Becrkonenno naMmHLdi npowon c Tokom [-=50 A
HSONHYT TakK, Kak 570 nokazado Ha puc. 58 Onpepenuthb
MArHHTHYI0 HuoyKoao B B rouxe A, nemauiedl Ha GHCoBKT-
pHce npaAMoOro yraa Ha pacctonssy d=10em or ero sep-
IUHHEL

411. lNo apyM napajdesbibiM NMPOROLAM AJHHOH [=
=am Kaxnui Terkyr onHHakoprle 7oKkH [I=B00 A. Pac-
croAHye d Memny npoeBojlasu papo 10 cM. Onpepenuthb
cHny F B3aHMONeACTBHA NpoDOLOD,
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412, Tlo Tpem napasneqiHBIM OPAMBEM POBOAAM, HAXO-
OALLHMCH HE ONHHAKOBOM paccroisHH d=2cm npyr or
npyra, rexyt oppHakopste tors f=400 A. B neyx nposonax
HANPABNEHHA TOKOB COBnafamwy. BHYKCIHTL ANA Ka@noro
H3 NPOBOLOE OTHOLUCHHE CHARL, HEeHCTBYKILLEH HA HEero,
K €0 InMHE.

413. KpanpaTuas [pOBOJAOMHAH PAMKS pacnoJoReHa B
OOHOH MUIOCKOCTH € LOHHHLIM TpPSMbiM MPOBOOOM TaK, YTO
IBE €¢ Cropolbl MNapaineibrbl Npoeoay. llo pamke H npo-
BOAY Texky? ooudakoenie tokH J=200 A, Onpepenawnrb
cuny F, neficvByIOouYo Ha pamiy, ecad DiHmaimuan K npo-
BOLY CTOPOHA pPAMKH HaXONKTCH OT HENo HaE paccTosHHH,
PABHOM ©¢ LuHHe,

414. Kopovkas KaiyulKs OAcLajbio NOnepeqMHOro ceye-
unn S = 250 cw’, copepwauan N=500 enrkon nporopa, no
KoTopomy Teuer 7oK /=05 A, noMellena B OfHOpPOOHOE Mar-
HHTHOE noge  HanprxedHocTbin  H== 1000 Afm. Ha#éru:
1) MarHHTHEE MOMEHT p,. KarylurM; 2) BpawaluHi Mo-
MmeHT M, neRcTEyIOWIME Ha HaTyllKy, €CJIH ock HATylUKH
coctapaser yroa == 30° ¢ nHAanAEME noas.

415. Toukui npoeop paeko#i [—20 ¢y H30rHYT B BHOE
MONYKOALUA H nomeneH B mardwrdoe mnoae (B= 10 mTn)
TAK, YTO MAouanbk NOJYKOJABLA NEpPresiHKYAAPHa JHHHAM
mariuTHOR HEavkUHy, Tlo npoeony nponyeciHau Tok {==50 A
Onpeneawrs ciay F, pneficrByioulylo Ha npoecon. Tloaneops-
IHE NPOBOAA HENPABAEHH BACAE JHHHA MarsHTHOH HE-
NYKILHH.

416. llInue remepaTopa onuweoll =4 M HaxoauTcA Ha
paceroauns d=10cu npyr or apyra. Haive cuny Bzann-
HOTO OTTANKHEAHHH LIHH NMPH KOPOTHOM 3SaMBIKAHHH, eCiH
TOR f,. KOPOTKOrO 3aAMBIKAHHA pPabBeH 5 KA.

417. KpanpaTuoifi Kowtyp co cropodoll a= l0cm, no
KOToOpomy Teuer 10K /=50 A, crofoHO YCTaHOBHACA B Ofl-
HOpOnHOM MarsHTHOM nojge (B= 10 nTn). Onpeneanss Hs-
menenne All norenuwanbuol SHeprdd KOHTYpa NpH NoBO-
POTE BOKpYT OCH, Jexaueli B MIOCKOCTH KOHTypa, Ha
yroa ¢ = 180°,

418. TonKkoe nposopsee KoJdbUo ¢ Tokom F=40A
noMewieHo B onHopondoe marddiuoe none (B=80 mTn}.
I1ockoorh Kooblla MNEPHEHINKYJIAPHE JHHHAM MArHWTHOR
HHaykusH. Paawrye R koasna pasen 20 cwm. Hafivw cuny F,
PACTATHEARMIYI KOJILLIO.

419. Kpanparuan paMka H3 TOHKOrO MPOBOAa MOMET
cBOGOANC BPallaThcd BOKPYT FOPH3OHTAILHON OCH, CORMAa-
nawllef ¢ onHoft Ha cvopoH. Macca m pamku pastia 20T,
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PaMyEy nomecrniH B OOHOPONHOE MarHHTHOe node (B=
=={),1 Ta), nanpaenennoe BepTHHANLHO BREpX. OnpenenHts
¥yroa o, Ha KOTOPHH OTKAOHHNACE PAMEA OT BepPTHKAH,
Korna no wel nponycrias Tok [= 10 A

42@. Hﬂ« ﬁpyrﬁaumy mmz:y panuycom n— Sfm TeueT

node {BM 40 w‘]‘.r:l} Tﬂﬂ, YT0 Hﬂpmﬁnh K MA0CKOC &mu‘rypa
cocraeaser yroa & = n/6 ¢ sekTopom B. Onpepenutt naMe-
Herne All notesunanbHOH SHEPrHH KOHTYpPE NpH €ro NoBo-
pOTE Ha Yron = 7n/2 B HaNpaeAeHHH YBeJH4YeHMA yrna 1.

421. Tlo vonkoMmy wosbny pagwycom R=10cm passo-
MEpPHO pachnpefeted sapan ¢ JHHEHHOH IMOTHOCTHID ==
= hl nl&fm,. Koaelo BpawaeTcd OTHOCHTEIBHO OCH, Nep-
NEHAMEYAAPHOH MNOCKOCTH KoJbia H Npoxoisuledl sepea ero
uentp, ¢ Hacroroli n=10c¢ '. Onpenennts mar{yrHbil
MOMEHT Pp, OOVYCIOBRICHHBH BpalicHHEM KOJbua.

422, Jlncx pansycoM R=8cM HeceT panHOMEpPHO pac-
npefeqedEbifi no fopepXuoctn zapan (o= 100 uKa/m%).
OnpeneidTt MarKHTHER MOMEHT pp, OOYCAOBNEHHLIR Bpﬁ«»
LIEHHEM [HCKA, OTHOCHTENBHO OCH, TIpOXofAUled Yepes ero
HeHTP M MNEPNEHAHKYASPHOR (MANOCKOCTH OHCKa. MTooBad
CHOPOCTh BPauleHHA aucka w= 60 pan/c.

423. Crepwent nanuofl [— 20 cM 3apsdeH paBHOMEpHO
pm eNCNEHHRM sapsaaoM © JHHelroH MAoTHOCTRIO T==

2 micKa /e CrepaeHb BpaliaeTcs ¢ wacTorolt n=10¢ '
mumumﬂhm OcH, TEPHEHIHKYNAPHON CTEpMHI0 ¥ TIpOXO-
nauedt yepes ero kodeln. Onpenesiute MarHHTHLIH MOMEHT
Py OOYCAOBAEHHEIA BpallleHHeM CTePHHA.

424, llporon OBHMKETCH 00 OKPYXHOCTH pamuycomM R=
=0.,5cu ¢ nuHeliHoll ckopocteid v=10f m/c. Onpenenwsh
MarHMTHEH MOMENT P, COSNAEAEMEH SKBHBANCHTHHM KDY .
FOBRM TOKOM.

425. Tovkoe Koabuo pannycoM R—10cm unecer paedo-
MepHO pacnpenenennni sapan Q=80 nia. Koabuo spauia-
€¥CA C YIIOBOH cKopocTh w= 50 panfc OTHOCHTEALHO OCH,
coBnafamomweR ¢ onHAM H3 aMamerpoe koabua. Hafrrw mar-
HHTHBEIfI MOMEHT p,, o0yCJORNEeHHEH BpalleHHenM KOJLUA.

426. 3apan Q= 0,1 MxKa parwomepso pacnpeiefer no
crepin gauuoll [=50 cu. Crepment BpauiaeTcs ¢ yrao-
BOfl cropoCThio = 20 pan/c OTHOCHTEALHO OCH, NMepnexau-
KYNAPHOH CTepiHIo M Npoxoadiliell wepes ero cepefivmy.
Haiisn marHuTHBA MOMEHT P, OOYCIOBIEHHKHE BpallcHHEM
CTED M HA.

427, DnegTpoy B ATOME BOOOPONA [OBHMKETCH BOEPYT

Aapa (npotoMa) mno OKpYMHOCTH pagHycom R =53 nm.
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OnpenennTh MATHHTHEHA MOMEHT P SKEMBANEHTHOrO Kpyro-
BOIG TOKA,

428. Coaolnsofl NHAHRAP panasycoM R=4 cM M BHCOTOR
h=15cm hnecer pHBHOMEDHO pacnpesenesonit no obpemy
sapan (p=—0,1 mxKa/m"). Linanunp spamaercs ¢ sactoroil
n=10c ' oTHocHTenLHO ocH, coBnafapel ¢ ero reomer-
. puueckolt ocw. Habitu MATHHTHB MOMERT P LHAHHOPH,
obYCNOBAEHHBIE €r0 BpalueHHeM.

429. 1lo noBepxHOCTH AMCKa pajiHycoM K- 15 cu paBHo-
Mepio pacnpeneneH sapaa Q=02 mkKa. JHuck spamaerca
¢ yraoeoi ckopocthio m=30 pan/c oTHOCHTENLHO OCH, MEp-
NEHLHKYJIAPHOR NAOCKOCTH JMCKa H npoxoifueil depes ero
uenTp. Onpene/HTE MATHUTHHA MOMEHT p,, OOYCHOBIEHHKH
BpallerHem JIMCKA.

430. Ilo Tonromy crepH Aaunol /=40 cm paBHoMep-
Ho pacnpesefneH sapsi (=60 uKn. Crepsmenr ppamaercs
¢ yactoToil n=12¢ OTHOCHTEILHO OCH, NepneHiHEyIAp-
HOR CTepHHI H npoxonsueR vepes HENL HA paccTos-
WHH a-=[/3 ot oAHore K2 ero KoHuoe, Unpenenntt MarviT-
HHH MOMEHT pPum, ODYCIOBINCHVUHE BPaLUCHWEM CTCPMHA.

431. Jlpa noua pasHBxX MACC € O/IHHAKOBLIMH 3apsaiiaMiy
BJAETENH B OJHOPOAHOE MATHHTHOE NOJe, CTAAH JBHTATLCH
no  okpymuocTHM pasdycamu Ki=3cw # R:= 1,73 em.
OnpeneinTk OTHOLIEHHE MACC HOHOB, €CAH OHM TPOLLIH OIK-
HAKOBYI0 YCHOPSIOULYE) PasHocTh NOTEHIHANOE,

432. Onnosapsrubil HOH HATPHMA NPOIEN YCKOPHIGLLYIO
paanocte notesunasos U=1xkB H BaeTen nepnenguky-
JAPHO AHHMAM MATHHTHOH HHAYKIHH B OLHOPOOHOE noJe
(B=10.,5 Ta). OnpeneinTh oTHOCHTENLHYIO aTOMuyI0 maccy A
HOHA, eC/H OH ONHCAJ OKpY#HOCTE papuycom K=437 cm.

433. DuekTpon Npollen YCHOPAKOUIYI PasHOoCThL NOTEH-
uHanop U-— 80U B H, BreTes B OIHOPOJAHOE MATHHTHOE TIOJE
B=—47 wTn, cran padrartecd no BHHTOBOH AHHME € MIaros
h=—"6 cu. Onpepenvte paanyc R BasroBol AHHLK.

434. Aawa-vacTHua OpolMia  YCKOPHIONLYID PasHOCTD
noteHuHanos =300 B 1, nonae B opnoponyoe Marduvnoe
e, oraha  neurateds no BHHTOBOU Jiisi ffﬁﬂ,&ﬂ}lfﬁ}m
R—1cm H marom hi—4 cv. ONpeseantTh MarHHTHYIO HILLYK-
s B noas.

435. JaprmeHHad YACTHIa NPOLINa YCKOPRIOILYKD pas-
nocTk norenymanoe U= 100 B u, Boeren B OIHOPORHOE Mar-
HuTHoe node (B=0,1 Ta), crana npuratscd no BHHTOBOH
AuuHd ¢ marom h=06.5cm 01 pannycor R=1 em. Onpene-
JMTE OTHOWICHHE SAPHIA qacTHilbl K ee Macee,

436, DnerTpoH BaETEN B OJHOPOAHOE MalHHTHOE nOJe
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(8B =200 MTn) nepueHIMEY/IHPHO JTHHHAM MArHUTHOH HEAYK-
uHH, OnpenennTh CHAY SKBHBANEHTHOMD KPYroBoro T0Ka fus,
COSAABAEMOrD JIBHMEHHEM SJeKTpoHa B MAFHHTHOM [oJe, .

437. TlpoToH npowen YCKOPRIOUIYI0 PA3HOCTL NOTEHIHA-
nos U=300B u preren B opHOpOAHOE MATHWTHODE [OJE
(B=20mTn) pon yrnom w=30"° K JAHHHAM MarHHTHOH
HHAYKUHK. Onpegeante war h B pagdyc R BHETOBOH JHHHH,
no KoropoH OGyner ABHrathbed NPoTOH B MArHMHTHOM noJje.
" 438, Ampda-yactHia, npoRas  YCKOPHIOUIYH PpAasHOCTE
noteudanos U, crana aeuratbes B8 ONHOPOJAHOM MAFHHT- |
HOM nose (B=50wTn) no sewTOBOR NMuMM C WaroM k=
=5cM H panpycoMm K=1cm. Onpeieautt yCKOPAIOUIYR
pﬂsum b norteHUHANOB, KOTODYHD [OpOliLna ﬁﬂb@)ﬂ“%f‘rﬂuﬂ*

439, Hou c KHHeTHuyeckol sueprHeR T=1 KsB mnonan
B OfHOpoAHoe mMaruuTHoe noje (B=21 mTa) u cran neu-
FATECH N0 oKpy#HocTH. Onpenenntt MArHHTHEE MOMEHT P
SKEHBANEHTHOIND KPYroBoro Toka.

440. Mon, nopag B marautHoe noge (B=0,01 Ta),
CTAJl NBHraTees No oKpyxHocTH, OnNpeleniTh KHHETHYECKYIO
sHepruio T (B 3B) wona, eci MarHBTHHE MOMEHT Py IKBH-
BASieHTHOrD Kpyrosoro Toka paped 1,6- 1071 A.n?

441. [lpoton saeTen B cKpeuiennsie nom yraom a= 120°
maraurioe (B=5H0mMTn) n saekrpuueckoe (E=20kB/m)
noas. Onpepe/IMTE yckopenhe a* npoToHa, €CIM €ro CcKo-
pngrb v (lvl=4~igs M/C) nepneHIMKYAspHa mektopam E

442. How, npofins yockopsloulyio pasHoCTe NMOTEHUMANOE
U=64b B, BreTte/ B ckpellleHHHE NOL OPSAMBIM YITIOM OLHO-
poaHbte maruuTHoe (B=15MTn) # saekrpuueckoe (E=
=200 B/m) nosa, Onpeaenuth oTHOLIEHHE 3apsia HOHA
K €ro Macce, £COH HOH B 5THX NOAHX ABHMETCH NpAMOAH-
HeHHo.

443. Anpda-yacTHia BRETENA B CKPENEHHHE NOJ TP~
MEM yraom smarputHoe (B=05 mTa) H saextpuueckoe (E=—
=30 kB/uM) pona. OnpeneiHTe ycKopeHHe a® anbga-qyacrTi-
1M, ecH ee ckopocTh v {|v]=2- 10° m/c) nepnesankynspha
pexTopam B B E, npuuen cuiul, neRCTBYOUIHE CO CTOPOHE
STHE noJell, NpoTHBOHANPABACHN. %

444. Daexrpon, npofifa YCHOPHIOWIYX pasHOCTE NOTeH-
nuasion U=12kB, nonan B cKpelleHHHE NoA OpPAMBM
YENOM OAHOPOAHEE MATHHTHOE K SAeKTPHYecKoe noas. Onpe-

¥ WeKopeEMe B OTPEIEAACTCRE B MOMEHT BRONUICHHA SADAAEHHOR
HartTHlK B ofsacth npocrpfalcies, rne  JCESAHAODANE CAHOpGEHIE
HATHMTHOE i S0EKTpHYECKOS MOAR.
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AeanTE HanpsokeHuoctk E saexrpuueckoro nodas, ecaM Mar-
HuTHan wHaykusda B noas paBwa 6 mTa :

445. Opnoponntie MariuTHoe (B=2.5 mTn) B 3aexrpH-
QECKOE {Emlmfm} Nonsi CKPEelieHsl NoJ, NPAMLIM YIJ0M,
SnexwTPOH, CKOPOCTE ¢ KoToporo paeHa 4.10° m/fc, Baeraer
B 3TH NONAH TaK, 4TO CHIR, H.E‘EETB}'H}ILLHE Ha HETG CO CTOPO-
Hbl MAFHHTHOrO H 3JEKTPRYECKOTD TOJeH, CoHanpabBieHEl
OnpenesuTs yokopeHHe a* saexTpoua. :

446. OnposapsiaHpl HOH aWTHH Maccod m=7 a e M.
Npolien YCKOPAIOUWYI pasHocTh notedudanos (=300 B
H BAETE] B CKpPeUlEHHHE MOJ MpAMBM YIAOM OJHOPOJHEE
MArHHTHO® MW Saexipuueckoe noas. Onpepfieadts Marsmt-
HYH HHIVELHIO B nons, ecad TpaekTOpHA HOHA B CKpenieH-
HHX nOaAX npamoauachaa. Hanpasenhocts E saexTpHue-
Ckoro noasi pasHa 2 kB/m.

447. Anpda-yactHya, HMelOwas cKopoctk v=2 MwM/c,
BheraeT Mog yraowm a=30° K conanpapleHloMY MardtHTHOMY
(B=1mTa) u saexrpuueckomy (E=1 kB/m) noaam. Onpe-
IeHTh YCKopeHHe A% anbga-4actTHikL

448. [lporoH npolienl HEKOTOPYH YOKOPHIOUIYHD pas-
HOCTE MOTeHUHANoB [/ K BReTes B CKPELUEHHEE NOA NpAMbIM
YIJIOM DAHOPDAMEE Nojs: markutioe (B=05 mTn) n snexktpn-
yerkoe (E—20 xB/wm). Onpenenutk pasHoCTh OOTEHIHA-
noe U/, ecas npoTon 8 CEPeLIEHHRIR NOJSE ABHMETCH NPAMO-
JHHEHHO.

449. Maruwtnoe (B=2mTn) #n sgextpuueckoe (K=
== 1,6 kB/m) nom conanpasrennt. [lepnesankynsipio BexTo-
pam B v E Blreraer saextpod co cKopoorkio v=08 Mu/c.
Onpeneaits YCKOpeHue a* saekrpona.

450. B crpemieHHHe MO4 OPAMHBM YIJIOM  OJHOpONHEE
MaruuTHoe (H=1 MA/M] v saexrpHueckoe (E=50kKB/mM)
noas eaeres ol [lpw Kakoll cKopocTH v HoHa (No MOLYyMO
H Hfﬁﬂ[}ﬁﬁﬂﬁﬂﬂlﬂ) a0 | 6}'@&1‘ ABHraThCH B JCKPEQLLEHHHJ{ BOaRX
NMpAMOJHHERHO?

451. Tnockuit kouTyp noomaneo S=20cM’® HaxoAHTCH
B ogHopontom mardutHoM none {(B=0,03 Ta). Onpenenurs
MarHuTHbli noTok @, NpoHHSHBAOWHA KOHTYP, €CAH Mo
CKOCTE €10 cocTabasier yroa g=6{" ¢ HappaBieHHeM JHHUE
HHLY K1MH. “

452. MarnuTHHE noToK @ cKBO3L CEYEHHE COJEHOHIA
pagen 50 meB6. Ilowna cosenomna [=50c¢v. Haifrm mar-
HATHBIH MOMENT pr COJEHOWNA, ECJIH €F0 BHTKH [UVIOTHO MpH-

JErAT APYF K EPYTy.
* O coplary Ha o 142
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458. B cpensel 4actd codeHodda, copep¥awero n

=8 PUTKOB/CM, NOMEIeH KPYroBOR BHTOK JIHAMETPOW
d= 4 em. TlnockoeTs BHTKA pacnojomiena nojy yraom g=06
K oCH conenonaa. Onpenesdte MaroHTHRIR NoToK O, npond
?wuaﬁ;mnﬁ BHTOK, €ciH fio obMOTRE COJNCHOMIA TEdMeT TO
== §
454, Ha paunHLA KapToWHbl Kapkac aMamerpom d=—
= b cM ynoEeHA ﬂmlmﬂﬁﬁﬂﬁ aﬁm}mﬂ {aml:ﬂi K BHTiiy) H3

notok O, ma.aaaﬂemuﬁ TAKHM m:m:amnu npu CHIE 'mmajg
I=035 A

455. KpaapaTHeill KoBTYp €O CTOPOHOR |
TOpOM TeweT ToK [=—6 A, maXxopWrcA B M&mmﬁm Aone
(B=0,8 Tn) nop yriom e= 50° K nundamM wEaykuds. Kakyo
gaﬁa’r}r A HYXHO COBEpLIHTL, YTOOH NPH HEH3MEHHOH CHie
TOKA B WOHTYpE HSMEHHTE €ro (opMy HA OKPYRHOCTL?

456. Tlnockuit Kowryp ¢ rokom /=5 A csobonto yerano-
BHACH B OfHOPOJOM MarHHTHOM none (B==04 Tn). Hao-
wank koErypa S= 200 cv®, lognepmwupBan TOK B KOHTYpE
HEHSMEHHEIM, €ro TOBePHYAH OTHOCHTENBHO OCH, Jemauied
B AOCKODCTH KOHTYpa, na yroa o= 40°, ﬂnpme;m*rh coBep-
LIeHHYIO npH stom paboty A. '

457. Burok, B KOTOpom ROAAERMHBACTCH TOCTOAHHAS
cuia toka =60 A, ceobonHo yCTAHOBHACH B OJHOPDAHOM
wmardutiom none (B= 20 mTa). ,ﬂnﬂmp BuTka d=10 cm.
Karymw paboty A Hy»XHO COBEPLIHTE AIS TOro, 4To0bl NoBep-
HYTL BHTOK OTHOCHTEJLHO OCH, COBIAfarwed ¢ aHameTpon,
HA yroa = n/f3?

458. B oaHopoaHOM MaTHHTHOM [0J€ NEPNeHaMKy IApHO
AHHWAM HMAYKUHH Paciafome NAOCKHE KOWTYP TUoLapp0

= 100 cv®. TlomaepxHpasi B KOMTYpE NOCTOSIHHYIO CHJY
toka [=050 A, ero mepemMecTWIH W3 NOuA B OGNACTB OpO-
CTpancTaa, rae node orcyrcereyer. OnpefendTs MarmHTHYIO
HHAYKLHIO B nonsi, ecAd npd nepeMelleHHd KoHTypa Obiaa
copeplieHa paGora A=04 Jlx.

459. Ilnockudi KouTyp c TokoM [=HO0A pacnonomeH
B DAHOponHoM MarHutHom noje (B=06 Tn} Tax, wro nop-
Mandk K HOHTYPY DepredankyfapHa JHHUAM MArRHTHOR
neayKuHy, Onpenenuts paGovy, COBEPIIAEMYID CHAAMH NOAR
NpH MeLTeHHOM NOBOPOTe KOHTYPa OKOJIo OCH, Jemaiel
B [WMOCKOCTH KOHTYpa, Ha yron a=30°.

460. OUnpepennte maruuTonb notox O, npoHHabsappi
coneRoun, ecad ero Aaupa [=5H0cMm H agamnmuﬁ MOMEHT
pa=04 BE.

461. B onwopoanoM MmarautiHoM noae (B=0,1 Tn} pap-
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HOMEpPHO © dacToToil n-—=5¢”' ppawaercn crepsent AH-

Ho# [=050 cM TAK, YTO NAOCKDCTE ©ro BPALUEHHS TEprieH-
NHKYASpHa JIHHHAM HanpRmeHHOCTH, a Ochk BpalleHds npo-
XOAWT depes onHE #W3 ero Kouwos, Onpelenvurs HHAYLHpYE-
MYK H8 KOHUAX CTep)KHA pasHocTh notedusaaos U,

462. B opnoposiMOoM  MAFHHTHOM [0A€ ¢ HHAYKIHEH
B=0,5 Tn spawaercs ¢ uactotoll n=10¢"" crepxens am-
HOH [= 20 cM. Och spauleddi Napanieibia JHHHAM HHIYE-
" IHH H OPOXOAMT Yepea oMK H3 KOMLOB CTEPIKHE NepreHjiH-
Eynsipio ero ocd, Onpefeidts painocTe notenunanon [
Ha8 KoHUAX CTepHH,

463. B npoBonousoe Koubid, npHcoeIHreHHoe Kk Gannu-
CTHYECKOMY FalbBaHOMETPY, BCTABHAW npaMOi marsut. Hpu
STOM no gend npouen sapan Q=560 mxKa. Onpepenuth
H3IMEHEeHHe MarduTHOro notokd AQD wepes wkoabuo; €CIH
CONpoTHBAEHHE LenH ransBanometpa R= 10 Owm.

464. Tomxuid mennei#l npoBon Maccoll m=05r COrHyt
B BHfe KBajipaTa, H KOHUB er0 s3amedyTtH. Keappat nome-
nieH B oAHOpOoAHOe MarHuTHoe noae (B=0,2 Tn) Tak, wro
€ro MAOCKOCTh NEpnenginkyanapua duousaim noas. Onpeleants
aapsy ), KOTOPHE NOTENET N0 DPOBOJHHEY, ©CIH KBajAparT,
NOTHHYE 38 [OpOTHBONOJOMUEE BEpUIHHB, BHITHHYTH B
JIHHH K.

465. Pamka w3 npoBoga conpoTHeseHHes R =0,04 Om

ABHDMEPHO EBpaliaeTcd B OJHOPOAHOM MACHHTHOM [OJE
B=06 Tn). Ocb ppauieAH NEMHT B NIOCCKOCTH paMEH ®
NepneHaMKYNAPHA nuHuANM  HEAykuns.  [TLiowanes pamks
S =200 cm*. peAeRHTh 3apaja §), KOTOpHE voTeweT no
paMKe NpH HIMEHCHHH YT/a MEXAY WOPMANbId) K PaMKe H
NuHAME ueaykuse: 1) or 0 po 45% 2) or 45 po 90°.

466. Hpoponoumpil BHTOK nHameTrpor D=5 em 1 conpo-
THBAeHHeEM R=0,02 OM HaXOOHTCH B ONHOPOAHOM MArHHT-
Hom nose (B==0,3 Tna). IliockeeTe BHTEA cOCTABARET YroJ
g=40° ¢ nuHeAMH weoyKuHH. Kakoft sapsan @ nopoveder
10 BHTKY NpH BLIKJIOYEHHH MATHHTHOrO NOJA?

467. Pamka, conepmamian N =200 BuTKOB TOHKOFD NpoO-
BOJA, MOMET CBolOAHO BPaWAarhCi OTHOCHTEIbLHO OCH,
nexamedt 8 moekoern pamki. [Mnomank pamen S==50 cm®.
Ock paMKH TNEpNEHAMKYJAAPHA JIHHHAM HHAYKUHH OQHOpOsL-
Horo marauTHoro nona {(B=0,05 Tn). Onpepenmte makcu-
manwHyio IJAC €., KoTopas :{Hn?ruﬁpym B pAMEKE MPH
e¢ Bpamerss ¢ Yactotoll n=40¢",

468. [lprmoit nposopAmMA crepxedt AnkpHoH [==40 cm
HAXOJAHTCA B ONHOPONHOM wMarHaTHom none (B=10,1 Tna).
KOHUB! CTEPHMHA 3AMKHYTH FHOKMM DPOBOIOM, HAXOMHLHM-
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s gHe noas. ConpoThBaenve peell pemn R=05 On. Kaxan
MoHocTs P norpefyercd oA pABHOMEDHOTO NepeMelenHn
CTEpHHA NEPOEHAHKYARPHO JIHHHAM MardMTHOH HHIYKUHH
¢o cropocrbio U= 10 mfc? "
469. TTpoBonounnill koHTYp miowansio S= 500 cv’ u co-
npoTHBaeHHeEM K=—0,1 OM papHOMepHO BpauUlAeTCH B OAHO-
poOHOM MariuTHom noje (B==0,5 Tn}. Oce Bpauwledun ne-
MHT B INIOCKOCTH KOJbUA H NeplneHiHKYAApHa NHHHAM Mar-
HHTHOH HHIYKUHH, ﬂupmmm Maxmum}hﬂym Mﬁmnm'.r‘h

pw:rhm 6= 50 pa,ui 5

470. Koabye w3 menunoro npoBopa maccol m—= 10r
noMeuwleHo B OfHopoAkoe mariuThHoe noje (B=0,0 Tn} rak,
4TD NAOCKOCTR KOJUBIE cocTaBggeT yrod B=60" c aMHHAMM
' maruiTHOH HHAYkusd. Onpenenntes sapiy @, Kotopufl npof-
IeT N0 KOAbLY, ©COH CHATH MAariiTHOoe NOJEe,

471. Conesoun ceuenmem S= 10 em® copepuur N=10°
BuTkoB. Tlps cune toka /=5 A mariwrHas wHayKuus B
noas BHYTPpH coacHonaa pasda 0,05 Ta. Onpeneautb HEAYK-
THEHOCTE L cofedomna.

472. Ha gaproHnuit Kapkac pJnHod /=08 m H 1Hamer-
pom D=4 cM uamoran B oHH CJI0H MOPOBOJ JHAMETDOM
d=0,25 MM TaK, YT0 BHTHH DNOTHO NPHAErawT apyr K
Apyry. BHYOHCOIHTE HHAYETHEHOCTE L NOJyUMBLUErocs coje-
HoHAE.

473. KaTymka, HAMOTAHHAA HA MAFHHTHHBIH LHJIMHADH-
yeckuit Kapkac, ameer N= 200 BHTEOB M WHAYKTHBHOCTE
Ly =36 m'n. Yrolu ypefiMunTh HHAYKTHBHOCTE KaTYUIKH 1o
L= 100 mI'n, ofiMOTKY KATYLIKH CHAAM H 3aMeHunn olmor-
Ko ¥3 Oojec TOHKOH NPOBONOKH € TAKHM PaCYeTOM, uTOOK
AJHHA KATYIIKM OCTanack npesHed. CRoJbKD BHTKOB OKasa-
JIoCE B KaTylike noc/e NEPEMOTKH?

474. HupyKTUBHOCTE L CONEHOHOE, HAMOTAHHOIO B ONHH
caol B8 HeMmarawTHaR Kapkac, pasea 05 mle. [anea |/
comenoHna paexa 06 m, mwamerp D=2 em. Onpepensrb
OTHDLUEHHE 7l YHCAB BHTHOR COJJEHOMIA K €70 LAHHE.

475. Conetonp cofiepiuT N = 800 BHTKOE. Cmenue cep-
AIEUHHMKA (M3 HEMArHKTHOrO MaTephana) S= 10 en® [lo 06-
MOTKE TeYeT TOK, COsfamiui none ¢ wuaykusel B—8 n‘!‘.nw
OnpepeanTh EPEA%E snaucHne IAC (£.) camounpyr
HOTOpa®s BOSHHKACT Ha 3aMHMAA COJEHORI8, €©COH EME
TOKA YMEHBIIAGTCHA NPAKTHHMECKH 10 HYJA 38 gpeMs Af==
= (.8 mMc.

476. Ilo karywike HHAYKTHBHOCTHIO L= B MK’y Tever vox
I =06 A. Onpeneautb cpennee snasemwe 3JAC (8. camo-
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HHAYKIHH, BOSHHKZIOUIEH B KOHTYPE, €CIH CHIE TOKA H3Me-
HHTCH NPAKTHMECKH A0 HYAH 3a Bpemsl Al=05H mc

477. B snegtpHueckol uend, coepauel pesHCTOR Co-
nporHeaeniem K=—200m n KBTYIUKY #HIVKTHBHOCTLIO
L=0,06 I'u, Teuer Tok {=20A. Onpeneawnrt cuny toxa [
B uend wepes Af=02 mc nocne ee pasMbKaHHs.

478. llent coCTOMT H3 KATYIUKH HHAYKTHEHOCTRIO [ ==
=0,1 M'e ® werounwka Toka. HerounHk ToKa OTRAIOMMIH,
He paspuean nend. Bpemsi, Yepes KOTOpoe CHIa TOKa yMeHb-
weTen gao 0,001 nepsoHavyankHOro 3HaUYeHHd, paBHO f=—=
= 0,07 c. Onpeaeantt coMpoOTHBACHHE KATYLIKH.

479. Hetouwdk TOKa 3aMENY/IH HAa KATYIUKY CONPOTHE-
Aeprem K= 100x H uuayktHenocTeio L=0,2'Tu. YHepes
KAKOE® BEPEMA CHAa TOKa B veny noctHrHer 50% makcumant-
HOTO SHAYEHHA?

480, Herounuk TOKa SaMKHYAH Ha KaTYWKY COnpoTHS-
nenHem R = 20 Om, Yepes ppema § = 0,1 ¢ Toxka [ B Ka-
Tywke pocturaa 095 npepearvoro adavesus. Onpepe-
JIHTE HHAYKTHEHOCTE L KatvilkH.

5. OfITHEA

Ochosrbie DOPMY AN
CropocTh cBeta B cpejie
v=c/n,

rIE € — CKOPOCTL CRHETA B BAKYYME, N — NOKASATENL Npe-
JOMJACHHA CPefib.
Omredeckas IAMHA OYTH CBETOBOH BOJIHLL

L-—=nl,
rae immﬂMETPHHﬁEI{HH OJHHA l‘l]}'TH (:BETBBG?T BEOAaHL B

CPEOE € NORKAZATENEM NPENOMJCHHA 1.
OnTHueckan pasvocTs XONa ABYX CBETUBLIX BOAH

A=I;—Ls

JasucuMocts passocTH ¢ras OT oNTHYECKOH pasHocTH

Xoaa CBerOBRIX pOJIH
a

rpe b — LJAHHA CBETOROH BOJINEL
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¥efoBHe MAKCHMAJMBHOIO YCHJACHHS CBETA NpH  HHTE

depeHimH
A= 4Fk\ (k=012 )

YeloBHe MAaKCHMAILHOM ocaabaenis cpeTa
. i

Onruueckan Pa3HOCTh X003 CBETOBLIX BOJH, BOSHHEAKD
Wad npPH OTpaMeHHH MOHOXpOMAaTHYECKOID CRETA OT TOHKOF
MAeHEH,

. A= 2d~/n* —sin®i

ﬁ%ﬂdmﬂaiﬁiéﬁ

roe d — TONUHHA IUIEHKH; n — NOKa3aTelb NpefoMmieHns
TUIEHKH; {; — YTOA Nalewks; iz — yron OPeloMIeHHs CBeTa
B INTEHKE.

Paguyc ceetnbix #oaen Helomona B OTpameHHoM chere

JEE—1RAJ2 (k=1,2.3,..)

rie k& — vHoMep Konekua; K — paauyc KpHBH3HEL
Papuye Temubix Koaen HeioroHa B OTpameHHOM CBeTe

f‘kmﬁﬁw

¥roa § OTKIOHeHHS® nydeh, COUTBETCTHYIOLIHH MAKCH-
Myny (cBeTaaf noJoca) ppy OHQPaKiMK HA OLHOH LenH,
ONPEEASETCH H3 YCAOBHN

asing=(2k-+1)a/2 " (k=0,1,2, 3, ...},

rie a — MHpHHA  weay; k — nopagkoBeli HoMep Makch-
My M,

Yron ¢ oTHACHeHMA Jgyyeill, COOTBETCTBYIOIHH MaKCH-
MyMy (CBernas noacca) npy ampakiid ceeta Ha gHdpak-
UHOHHOR PElUeTKE, ONPEILEJABTCH K3 YCIOBHS

dsing=+£kA (£=0,1,23,.),

riae d — nepuol EHQPAKUHOHHON PELIETKH.
Paspewamwman cnocofHocTe AHQPAKIMOHHOA pelleTEH
R=xfBh=FEN,

rne Ak — HauMeHblulan PasHocTb IJHA BOJH OBYX CoCEnHMX
CHEKTpankHbix NHHUH (A H A4 AL), npH KOTOpOH 37TH JTHHUH
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MOryT OniTh BHAHE pasieqbHO B CHEKTPE, NOMyYeHHOM no-
cpencTeomM  Jandoll pewetks; N — noavoe deeno wmened
pEeLIeTHH.

Gopmyia Bynwpa — Bparros

2d sind =k,

rpne O — yroa cKOURMeHHA (yroa Mesiy HanpabBaeHHem

NapaflfefbHoro Nydka PeHITeHOBCKOrO H3JYHeHH#, napam-

Ero HA KPHCTAMLI, H ATOMHOH [MAOCKDCTHIO B EPHCTaME);

d — pAacCTOAHME MEHIY ATOMHEIMH NACCKOCTAMM KPHCTAJA.
Jakon bprocrepa

igen= nu,

FAE & — YrOA NAAeHHH, PH KOTOPOM OTPasHBLIMHCHE o©T
JHSNEKTPHKA Jy4 NOJAHOCTHE NOJSPHIOBAH; fgg — OTHOCH-
TeALHEA NoKasaTenk NpejoMfieHHs Bropofl Cpenn OTHOCH-
TeabHO MEpBOH.

3akos Manmoca

fwfgtﬂﬁzﬂ.

rne  fo — WHTEHCHEHOCTE  IOCKONOARPHIOBAHKOIO CBETa,
MafAKnMerg Ha anaau3arop; /| — HHTEHCHBHOCThE 3TOFO CBETa
Nocae aHaJH3IaAToPa; @ — YIoJ MeMLy HanpasneHHeM Kone-
Gandf SNEKTPHHMECKOrO BEKTOpPA CBETA, Najalgerc Ha aHa-
NHIATOP, H [MOCKOCTRIO MponycHAHMs avanusatopa (ecaw
KosefaHHA SJeKTPHUECKOrO BeKTOpPa DaIaiuerc cbBeta
COBRAAAT ¢ 5TOR MIOCKOCTHIO, TO AHANH3ATOP NpOMyCcKaeT
Lauubi ceeT Ges ocnabaeHus).

¥ronl nopopoTa MACCKOCTH NONAPHSALHH MOHOXPOMATH-
YeCKOFD CEeTA NPH NPOXOMAEHHA Yepes ONTHYECKH aKTHBHOEe
BELLECTBO:

a) gp=ad (B TBepoux TEJAX),

rae o — NocToRHNas Bpawexus; d — AOHHA NYTH, Npoi-
JEHHOTD CBETOM B ONTHYECKH AKTHEHOM BeILeCTBe:

6) ¢=|a]pd (B pacreopax),

rae [@] — yaencHoe BpauleHHe; p — maccoBad KoHueHTpa-
LHH ONTHYCCKH aKTHBHOMD BellecTBa B pﬂﬂ'ﬂﬂpﬂ%
PenatuBHeTeKas macca

roe fhg — Macca MoKoR YacTHIH, ©— e¢ CKopOCTh, © —
CHOPOCTE CBETA B BAKYYME; B — CKOPOCTL HACTHUH, BhIpa-
MEHHAA B OASX cKopocTH cBeta (f==uv/c).

145



E— mc’, um E=

rae Eg= mqc® — sHeprisl NOKDS 9acTHUE.
Hoanas sueprus ceobopHof yacTHUE

g .

rne T — KHHeTHYeCKad SHEPrUs PeNuTHBHCTCKOR YACTHIH.
KHHEeTHYECKAR 3HePrHA PENATHBHCTCKOHE YaCTHIL /

Hmpynee pensiTHBHCTCKOH MacTHih
gt B
p— i HIAH p= Mol el

Cpfize Mexay DOJHOH SHeprHell H HMOYALCOM PESHATH-
BHCTCHOH YacTHik

E'=Ei +(pc).

3akon Credana — Bonbumana
R.=—«aT",

roe K, — sHepreTHuecKas CBETHMOCTE (HIJY4ATENLHOCTE)
abCcoMIOTHO wWepHOTo Tena; o — nocrosHnan Cregana—
Boabumana; T — TepmoliiHamHyeckas TemnepaTypa Keab-
BHHA,

3akon cvemieHns Buua

Am=b/T,
Flie Am — OJHHA BOJiHBl, HA KOTODYIO NPHXOAMTCA MaKCcH-
MYM SHEpruH hanydenuws: b — nocrosnnan Banxa.
Suepruda (poToHA
g=hv, HOIK £= R,

rne kh — nocrostinan Flnanka; B — nocroawnas Tinawka,
JeneHHas Ba 2n; v — vactota QOoToMa; O — UHKIHYeCKas
HACTOTA.
Macca dotona
m=g[c"=h{(c}),
TAEe € — CKOpOCTL CBETE B BAKYYME, A — IrHA BONHHE $O-
TOoHAa.
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Hwmnynec diorona
p=mc=hfk
$opmyna Jinwredina aan dorosdderta
h=A+4Tre=A+ mvi./f2

rae hv — sseprusi GoToHA, NAAAKINENO HA OOBCPXHOCTE
merasisia, A — pafora awixoga snexTpona; g, — MAKCH-
MAJLHAA KHHETHYECKas SHeprun §oTesnekTpona.

Kpacuan rpanaua gotospderts

vo=A/h, Hau hp= he/A,

rAe wvg — MHHHMAJAEHAA Y&CTOTA CBeTa, NpH KOTOpOH eule

Bosmored GoTos(QPeKT; ky — MAKCHMAAbHAN LIHHA BOAHLI

cBeT2, NPH KOTOPOH eme Boamowedn Qotoaddexr; b —

noctonupan [lnawka; ¢ — CKOPOCTR CBETA B BAKYYMC.
Popmyna Komnroua

s
Al =3 hm${1 —cos8),
Mgt

HOH " "
Ah=A' —h=2—sin"—,
gint

rge A — paHHa 80Jnbl GOTONA, BCTPETHBLIErocH co ceobon-

HEiM HAK cNaGoCBASARALM SJIEKTPOHOM, A" — AJHHA BOJH

¢poToHa, paccesHHoro Ha yron O pocae cTONKHOBEHHA C

SICKTPOHOM, My — MACCAa NOKOAIErocH SIeKTpoHa.
KoMnToHOBCKAS LIHHA BOJIHB

A=hf{mec) [A=2436 nm).

Jasnesne cpeTa NpH HOPMAJLEHOM MAACHHA HA NoBepX-
HOCTh

p=E{l4pg)/c=w(l+p),

roe  E, — 3Heprersyeckan oCBeLleHHocTh  (oOayueHHocTh);
w — OOBEMHAN MACTHOCTh IHEPIHH HIJIYYEHHA, p — KO3g-
(DHUHENT OTPAMKEHHN.

Mpumep pemelus sa1aw

Npumep 1. U7 asyx KOrepeEHTHHYX HCTOYHHKOB S # 8
(d=0,8 mkm) nyun poranawT Ha skpad. Ha skpawe naGao-
AAETCH wHTepdepeRiAonHAR KapTHHA. Korpa ma mytH opuo-
o H3 Jf}”qEﬂ HEPHEHMK}UIRPK& EM‘}' HoMecTHAl HW&H}"H}
oneHKy (n=133), unrTepdepenuHoAnan KapTHHA H3MEHH-
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Aack Ha npoTHBonoaoHNyl. Tlpu Rakolf waumenpineft
ToNmAne d,;, TUIEHKH 3T0 BOAMOXHG?

Pemwen e Havenenue HRTERQePenIIHONNON KaPTHHEL
Ha [POTHBONOMOMKHYK C3HAYAET, WTO HA TeX yuacTHax
SKpaHa, rne qatmonanick HETepgepeniiACHHbEE MAKCHMYMHBI,
cTadi HalmopaTecn MHTEpdEpeHIHCHARE MANRMYME. Takoit
CAPHT HHTepdepeHUHORHCH KADTHHB BO3MOMEH NpH HiMe-
HEHNH ONTHYecKoH pa3HoCTH XOfla NMYYKOB CRBeTOBBIX BOJIH
HE HEYETHOC YHHCOAO NOJOBHH oaHH BOJn, 7. e

Bo— By ={28 +1)4/2, (1)

roe Ay — ONTHYECKAaH PASHOCTL XOAa MNYUKOB CBETOBBIX
BOJAH 10 BHECEHHHA TIEHKH; Ao — ONTHYeCHAaN pa3HoCTh XOA4
TEX ME DYUKOBR nocje BHeCeHHs maeHkd; k=10, -1, 2, ... .

Hanmenswell Tomubue dew Mienks cooteercrbyer k=0,
Ilpu sToM dopmyna (1) DpHMET BHA

Ag— A= h/2. (2
BHpazHM ONTHHECKAE pasuocTH xona Az 0 A, Ha puc. 59
caenyer:
A=l — I,

DMo=[{l) — dni) + nedyir] — o= (i — I} 4+ di{n — 1).
INopcrasnm spamennn A u Az B dopMyny (2):
(h— o) +duiln— 1)—{li — L) = 4/2,

Hau )
doadn — 1) = A/2,

Crrerona
= 1/] 2{n — 1)].

IlpoHapeneM BHIYHCAGHHA! .

. — u
dmmml&ﬁm- 1,21 mKmM.

Npumep 2. Ha cTekIAHHWE KOHH ¢ MadBIM YIAGM HOP-
MaAkHO K €rc rpaAH najaer napamneabHbil nydok ayvel
MOHOXpOMATHYECKOIO CRETE ¢ AJH-
HOoH Boanbl A = 06 mem. Uncoro m
BOSHUKAIOLIWX NPH S5TOM HHTEP(epeH-
IMOHHABIY DONOC, DPHXOOAIMXCH Ha
OTPesoK KiHAa AaHKo# [, paswo 10.
OnpepeawTts yron o Kanna,

Pewenne Ilapansensunif
NY4YoK CBeTa, panaf HOpMalbHO K
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FPaHH KIMHZ, OTPEXKaeTen Kak ot sepxuel, Tak ¥ oT mixueil
rpaHHd. JTH OTpaMenHbe Nyyrd cpeTd Korepedtul. [lostomy
Ha NUPepxHOCTH Kakia OyayT HabnpgaTecd HETepdepeHyHoH-
HEE NOJAocH. Tak Kak yron kiHHa Maf, 70 OTPaMEHHBIC Myy-
Kk I w2 cpera (pue. 60) GyoyT npakTHYeckH NHapannesHb.

o ——

l
|
|
i
|
|
I

A+l g
- - "' .

Puc. 60

Temune npoaockl BHAHB HA TeX YYACTHAX KIHHa, pas
KOTOpPEIX pAIHOGCTH XOpa Jayuell KpaTHA HeUeTHOMY HHCaY
DOMOBHH AJHH BOJH:

A=(2k+1A/2 (=0, 1, +2, ..). m

Pasnoers ¥opa A peyx BosH cRNANLGIBAETCH K3 PASHOCTH
ONTHYECKHX AMHH nyreit STHX Boan (2dncosel) o nonopBaHs
navnkl Boaust (A/2). Benwuuna A/2 npeacrapnner coGod
NnobapoOYHYI0 PASHOCTE XOAA, PO3HAKaWINYID (pPH AMeHHH
cBeTOBOR BOAHH  OT opnTHEvecKH Oonee maoTHOH Cpenpl.
INopcrapana B gopmyny (1) passocTs Xoza A CBETOBHX
BOJH, NoayYSaem

2dincosel 4+ A/2 =2k -+ 1)1/2, (2)

e n — poKasaTels npenromsienun crewna (n=1.5); ds —
TOAIIHHA EAHHE B ToM MecTe, rpe HaliopsercHd TeMHan
AONOCA, COOTBETCTEYWINAN HOMepy R, Bf — yroa npefom-
NEHHA.

CornacHo yoaoEHIO, Yroa Haj€HHA papeH HYJI0, CAelo-
BATENBHO, H Yroa HPenomMIeHHa gi PAREH HYAW, a coSei=1.
Packpels cKoOKH B ppapgof 4acTH pasencrsa (2), nocag
YIPOMEeHust TOJYYHM

Uty = k). 3)
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Ilycts npoM3BONBHOH TeMHOA MoJoce k-ro HOMEpa COOT-
pETCTBYET ToJjlluHA oy KIHRA, a8 TemuoH podaoce k-fm-ro
HOMEPA — TOMIHHA dhy . KAuua. Torna (puc. 60), yuHTH-
pasl, 4TO M NOJACC yKIanblBaeTcd Ha paccrosidum [, wainem:

sina=(dem—di}/L {4)

Bupazum u3 (3) d: v dip o v nopcTaeam wx B opMyny
(4). 3aTem, yyHTHIBaA, YTO SINO= @ (M3-3a MANOCTH YIAA ),
FICJTY YsIN
i md

el ol

INopcraBaan 3HaueHHA (PHIHNECKHX BeJHuuH, Hafipem

_ 1008101
me L

Bupazam o o ceryusax. Jlng oToro MoMHO BOCHO/L-
I0BATHCH COOTHOLIEHHEM MEMOY PalivaHoM H  CEKYHIOH:
1 pan— 206 266" = 2,06-10°", Torna

a=2:10":20610" ==41,2"

lipumep 3. Ha pudpaxkuponnylo pewmerky B8 Hanpapfie-
HHH HOpMaAH K ee MNOBEPXHOCTA Najnaer MoHOoXpoMaTHuYe-
ckuit cper. Tlephon pewetkd d= 2 M. Onpenesnwts Hau-
Gonkiuai DNopsIcK AHPAKUHOHHOIO MAKCHAMYMA, KOTOPLIH
NAET 3ITa pelleTKa B Ciayyae kpacuoro (=07 mMxM) u B
cayuae prHonerosoro (A= 0,41 mrm) ceera.

Pemwmexne Ha qopuynn, cnpegeaniomed Noaomenie
TAABHEIY MAKCHMYMOB AHQpPakUMOHHOR pelieTkH, Halpem
NOpHACK M IHDPAKIHOHKOIG MaKCHMYMA:

m = (dsing) /3, (1)
rae d — nepuojl PelieTHH; ¢ — yroa andpakyun; h — naHHa
BOJNE MOHOXAPOMATHYECKOTO TBeTa. TaK ®ax Sing we momer
GuiThE Doakslie 1, TG 4YHCAG m He MoMer OHTL Gosblie
d/4, 1.8,

m=d/h. (2)
INopcrasus B fopmyay (2) 3HaueHun BeJHYHH, TOaYUHM;
m="2/0,7=2FE6 (a1 Kpacuwx nyuei});
m=2/041=488 (n1n ¢uoneTOBLIKX Ayuefl),

Ecan yyecTh, 4T0 NOPAAOK MaKCHMyMOB HABINSIETCH le-
AhiM YHCAOM, TO 05l KPACHOTO CBETA Mim.,=2 H AAH HOIe-
TOBOTO Mipex== 4.
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NMpumep 4. Ilyyok ecrecreen-
HOrt cpeTa najaer Ha NOJHPO-
BAHRYIO MOBEPEHCCTEL CTEKJIRHHOM
MASCTHHB, HOIPYNCEHHOR B JHD-
KoeTh. Orpamenntill 0T INacTHRL
RYUYOK cBeTao0pasyer yroa g=97¢
¢ napaowhM myukom (pue. 61).
OnpenesTs NOKA3ATEIL [PeNoM-
JEHHA Ay XAEAKHOCTH, €CIH oTpa-
HeHHNA CBeT MaKCHMaABHO NosH-
pHIOBAH.

Pewmenwe Cornacuo sa-
kony Bpwocrepa, nyuoK cBeTa, OTPAMEHHLIH OT IHSJIEKTPHKA,
MAKCHMA/ILHO TOJAPHI0BEAH B TOM CAY42e, eclH TAHTEHC yraa
nafeAus YHCACHHO paBeH OTHOCHTeJBHOMY HOKAIATEAW Tpe-
nomAeHEn lge = ny), TIe ng — NOKASATENb UPEJOMIEHHA BTO-
poii cpean! (cTexia) OTHOCHTENbHO NEPBOH (MHAKOCTH).

OrsockrensHblil NOKA3ATAIL HNPEJOMAEHHA PaBeH OTHO-
WEHHD AGCIVIIOTHBIX NOKasaTenci npesoMaennn. Chepopa-
TelbHG, lge=mns/n.

Tak kKak yrog HajeHHsl PaBén YIOAY OTpPaMEHuf, To

e=¢/2 H, caenceaTentno, tg(g/2) = n:/n., oTKyn=

My =

[Npor3spepem BLNACAEHHSA:

. PT W
" RwTn e

TNpumep 5. Jlea wekoan Ny B Ne pacooiomensl Tk, 4o
YrOJl MEM(ly HX OACCHOCTAMH [OPONYCKAHHA COCTABIHET
o= 60", Onpepenuts, BO CHOALKO DA% YMOHLIOUTCR HHTEH-
CHBHOCTE [y ectecteennoro cepeta: 1) npu npoXomipennn
yepea olnH HWHKoAE N;: 2) npe npoXompenuH depes oba
nHKkoaA. KosgupHurenT norAowesHs cBeta B HHkone k=
=0,05. IloTepy Ha OTpaMeHHE CBETA HE YUHTHIBATL.

Pewmwenne | Ecrecraennsfi cper, nanan wa rpase
npussbl Hukons (phc. 62), pacmennsercsi BCleqcTBHe
ABGHHOrO JYUeNpeJOM/IEHHA HAa JABA nyuKa: oOHKHCBeHHLIH
H HeoOblKHopeHnHA. Of6a nyyka OOHHAKOBW N0 HHTEHCHB-
HOCTH H NoaHOCTRIo foasipisosansl. [lacckoers woneGanui
HeOGLIKHOBEHHOIO INY4Ka JEMHT B [NOCKOCTH YepTexa
(mnockocts  rnaeporo  cevedusn). Ilnockocres konebanui
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OOHKHOBEHHOIMD Ny4YKa NeplenIHKYAAPHA IVIOCKOCTH Neprte-
wa. Obukuosennsfl NyUoE cpeta (o) BCAGACTBHE NOJHOIG

NOBEPXHOCTH NPH3MB M noraouaerca ew. HeoburHoBe HALIA
MYYOK (£) ODpOXOAHT Hepe3 NPHSHY, yMeHbLuasli CBOK HHTEH-
CHBHOCTL BC/eACTEHE norhcuienss. TaknM o0pasoM, HHTEeH-
CHEHOCTE CBETa, NpolUSAIIEro Yepes Nepeyld NpHiMy,

Lo="/alo(1—E).
,, =1 L
Ecmecmbenspil To=5 1 (1-k) oo 'a
Ay efeme A 2 o7

OtaocHTennHoe yMeHBIIEHHE HHTEHCHBHOCTH CBETA MOJY-
YHM, PA3NEAHE HHATEHCHBHOCTL fy ecrecTBeHuOro cpers,
NBAAKNIETD H2 Nepphlil HHKOL, HA HHTEHCHBHOCTH [, noan-
PHIOBAHHOrO CRETA:

I 21 2
& K-8 R C (1)

[lpouspeseM BEINHCAEHHS:

i

Takum o6pa3oM, HETEHCHBHOCTE yMeHbluaeTes B 2,1 pasa,

2. NhockomoasipHIceanAbfl TYHMOK CBETA MHTEHCHBHOCTH
{1 napaer Ha sropoll HukoAOL N: B TaKMe pacwenisercs
HA B NYYKa PASAHYHOA WHTEHCHBHOCTH: OBLIKHOBEHHEIA K
neobbknopeHHEH, OOBKHOBEHABIH NMyUoK MOJHOCTEIO MOTAO0-
ACTCH  NpH3aNMOH, POSTOMY HHTEHCHBHOCTB €ro Hac He
uaTepecyer. HMuarteucuenocte [y HeoOHIKHOBEHMOTO DTYuKa,
BREIIEAIIEre H3 NpHaMel Np onpeaeafserca sakonoM Manwoca
(be3 yueTa MOrNOMEHHA CRETA BO BTOPOM HHKOJE):

l:=Tlicos'e,

rpe «— yroq MeMIY NNCCKOCTHIO KoneOaHuH B NoAsipuao-
BAHHOM NyuYke H MJOCKOCTHIO NpOnNycKaHHA HMKOAH Ng
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YYuTHIB2A DNOTEpH HHTEHCHRHOCTH Ha DOrAOLIEHHE BO
BTOPOM HHKOE, NOAYyaeM

Ii=1(1 —E)cos’a

Heromoe yMenblientie HHTEHCHBHOCTH NPH NPOXOMACHHA
cBeTa yepes o0a HHKOAA HahgeM, pPalfeIHB HHTEHCHB-
Hooth [y ECTECTBEHHOro CBETA HA HHTEHCHBHOCTH [; CBeTa,
IPOIIESIIErs CHOTEMY H3 JIBYX HHKOJCH:

S
le ™~ Kl —Ekos'a”

Jamennst ornowente [o/f; erc eBhipamesdeM Do gopmy-
ae (1}, nonyuaem

In 2
I (I—Efcosie’

TMponaBeieM BHYHCICHHA:

Iy . : = B

Taxum obpasoM, nocie NPOXOMAEHHA CBETa Yepes nBa
HHHKO/A HETEHCHBHOCTL ero yMedntuHTcea B B,B6 paaa,

Npumep 6. [aockonoaapRIoBEaHEBE MOHOXPOM aTHYeCKRH
Myutk CBETA MajAeT Ha NOMAPOHA H NOAHOCTEY HM TACHTON.
Korpa Ha nytd nyyka nNOMecTHAH KBapLUEBYW ILTACTHHY,
HHTEHCHBHOCTE § Iyuka cBera nocJie NoJspolfia Craja pas-
Hd HOJOBHHE HHTEHCHBHOCTH MNyYKa, NaJlaloliero Ha OoJR-
poa.  OnpefeidTs MHEHHMANLHYI TOALMHY KBapUesoH
naacriubl. IornopexnneM H oTpaseHneM cBeTa NOJAPOHAOM
npesebpeub, NOCTORHHYI0 BRATEHHA o KBapla NPHHATL Das-
Hofl 48,9 rpan/mm.

Pewewne Jlonyoe ramense CBETa NOJAPOMIOM C3HA-
HAET, YTO MJACCKOCTE NpONyCKauHa NoJApoHna (LITpHXOB2SA
JIMHHA HA pec. 63) nepneHJHKYAAPHE HACCKOCTH KoveOanui
(I—I} maocKONMOARPHIOBARHCIC CAETA,
naaawmert va vero. Beepenve Kpaptie-
BOH NAACTHHE! NPHBOAMT K HOBOPOTY
MAGCKOCTH KoneGaupgl CBeTa Ha yroa

g=al, (n

rae | — ToApHWa NJAACTHHLL

Juag, B0 CKOJIBKO pas yMeHRIUHTCH
AHTEHCHBHOCTL CBETA NPH HPOXOMIe-
HHH erd Mepes NOJApPOH), ONpelen M
yron B, KOTOpHE YCTAHOBHTCA MEMIy
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NAOCKOCTLED DOy CKAaHHA Hﬂ*ﬂﬂpﬂﬂ,ﬂ;& H HOBhIM HallpapnCHHeM
(II—II) nnockocTH KoaeGawHi NafalOMIEro Ha OOIAPOHD
nacCKonoaspHaopannore ceerd. [lan storo socnofinsyemcs
saxonoM Manioca
= !ﬁtmﬁﬁu
JameTHB, 9TO f="f2— ¢, MOMNHO HANHCATH
= Iocos’ (" /s —q), nan = Isin®g. (2)

M3 papencrea (2) ¢ yuerom (1) mpoayunm ol-—
= arcsimny { /fo . oTKYna HcKOMAan TONMHHA NACTHHLI
=('/)arcsin/1/l, .

npﬂﬂ?ﬁﬁﬁﬂﬂb‘l BhiHHCJeHHH BO BHECHCTEMHBIX EIHMHHLIIAXL

&?&5
48, Ty

= |0 MKM.

= — mgamsm J2 MM =
Npumep 7. Onpepenuts HMOYABE P H KHHETHHECKYID
sHeprulo T 3JeKTpoHa, NBHIKYLIErocA €O CKOPOCTRED ©=—
=04 ¢, rae ¢ — CKOpoCcTh CBETA B BaKyyMe,
Pemwenve HumnyancoM yacTHUW HAILEAETCH NPOH3-
BEJEHHE MACChl YACTHIIR KA E€ CHOPOCTh:
p=mo. (1)

Tax Kak cHoOpocTh 9MeKTpoHa GJHIKA K CKOPOCTH CBeTa,
TO HeoOXOAHMO yYUecTh 38BHCHMOCTE MACChl OT CKOPOCTH,
onpefenfieMylo no opMyae

m=mo/\[T—F", (2)

rae rm — Macca ABMMYIIEHCH yacTHLb; Mp - MACCA ITOKOS-
meHcA yacTHUH; f=: v/c — CKOpPOCTH YACTHLL, nﬂpamennan
a ADAAX CKOPOCTH CBETA.

damensue B dopMyae (1} Macey m ee poipa:enseM (2)
H NPHHAB BO BHHMAaWHe, yTo U= cp, DOJYYHM PHp#KeHHe
AN PEAATHEHCTCKOND HMOYALCA:

INponasereM sryucIenns;

4
i _‘i:f L8 _0,9-3-10° k1 -w/c=5.6-10"" kr-m/c.

B peantusucTckOl mexaMMke KWHeTHWecwadl SHeprusi T
YACTHILR mpéﬁﬁﬂﬂi@ CH HaK PAIHOCTH Hﬁiﬁﬂ}' NOJAHOH SHep-
rued E u suepreeil nokon Ep sToll yactanw, 7. €. F=E— Ep,
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Tak kak E=mc® n Eg=my®, 70, yuurelpas 3aBMcuMOCTE
Macchl 0T cKopocTH, nodyuaed = mue® /+/1 — B° — moc® unp

T=moc —Zeg—1)- (1)

INpouaseneM BHYBCIEHHN:
T=9,1.10"%.(3. lﬂ‘}f(mm l) JigT e
=8, 18.10~"*.{2.29— 1) M =1,06-10""* Iax,

Tak Kak BO BHECHCTEMHBIX ennHEuax mec' =051 MsB,
TO BEYHCICHHA YHPOULAKTCN:

r=051-1,29 MsB=0,66 Mab.

Npumep 8. Onpependts PEIATHBEHCTCKHE AMOVABC SJEKT-
pona, obaajalomero KHUHeTHuecKofi suepruefi T==5 MsB.

Pemeunne Peuenwe 3anaus CROAHTCH K YCTAHOBJE-
HHI0 COOTHOIUEHHA MeMIY PeIATHBHCTCKHM HMIYALCOM p
YACTHLBE H €2 KHHEeTHYeCKOR suepryed T

Chaqana ycTaHOBHM CBA3b MEW/Y PeIATHEHCTCKHM HM-
OyALCOM H DoAnoR sHepriefi yactHusl. Tloawan swepran E
YACTHUH TMPAMO NPONOPLHOHAILHA €€ MACCE, T. &

E=mc® (1)
JaBHCHMOCTE MacChl OT CKOPOCTH onpejeanerca dop-

MYIGH
m= o/ 1—P" . {2}

Jdamenns maccy m B Qopuyne (1) ee Buipamendem (2)
H NPHHHE BO BHUMAHKE, UTO Mpc = Ep, TOMyHUHM

E= Eg/AJT—p". (3

Boapepsn ofe yacrd papeHctea (3) B EBaapar, wakpewm

E*= E; /{1 —p?), otxyna
E* —(BE)*—Ei. (4)

OuesapHO, yTO
BE = (v/c)mc’ = mvc=pc.

IMostomy pasencreo (4) mokso nepenucate B Buge £7—
— p*c* = Ej, OTKyNa peqsTHEHCTCKHE MMDYAbe

p=("/NE"—E§ =('/E—Eo)(E+Eo) .
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Pa3snocTe Memay nofddol suepruefi B sHepruefl noxon ecThb
kuHeTHUeCKaA 3Heprud T uactHuw: E-—Ep=T. Jleruo yGe-
nutke, WTe E4 Ep=T-2Ep, nostomMy Hckoman cBsSb
MMy MMITYALCOM M KHHETHUECKOH SHEprHell pensTWBHCT-
CKOH YACTHLH BhRIPA3HTCA (OpPMYROH

p——TT L 2E,) .

Bruaciends ynobHo DPOBECTH B WA NpHEMAa: cHauaja
HaliTH UMCAOBOE SHAYEHHE PAjHEAIAa Bo BHECHCTEMHHX efu-
HHliaX, 8 3aTcM NepeilTH K Buuuciennio o egnaupax CH.
Taxum oOpasom,

D MsB =25 MsB—

i S
MW—M-—E 93-10"% kr-m/c.

CHMYM auepmu B CNEKTpe Ha.wueunﬂ qepucrm Tean, ?u;-
=0,58 meM. OnpefeqHTbt SHEPTETHUYECKYID CBETHMOCTE (Ma-
NyuaTeqbHOCTh) R, NUBEPXHOCTH Teda.

Pcuwe e 3pepretHyeckasn cpetHMocts K. abGcoawor-
HO YepHOro Teda B coOTBeTCTBMM ¢ aakoHoM Credana—
Bo/fbiMata DponopuHOHAadbHA YETBEPTOH CTelNeHH TepMOH-

HaMHyeckol TemnepatTyph M Bupamaercd dopmyack
R.=aT", (1)

rac o — nocroauuan Credana — Boabymana, T — tepmons-
HaMHYECKAaA TEMOEpaTypA.

Temnepatypy I MOMHO BHUACAHTE ¢ NOMOLILI) 3aKOHA
cumemerRna Buua:

#

=b/T, (2)
roe b — nOCTOAHHAA 3aKOHa cMemenus Buna.

Henoanayn dopmyas (2) u (1), ponyuaem
R = o(b/h)". (3)

IlpouseeneM BruHC/IEHHA:

RE._.—_ E‘!ﬁ?, 10 ...... l) T{f: 3*54' lﬂ? BT,“EW

NMpumep 10. ﬂnpe,uﬁﬂm MAKCHMAALHYID CHOPOCTE Dmax
cpmuanexmnnm BLIpHIBAEMEX ¢ TOBEPXHOCTH cepelpa:
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1) yneTpatHOACTOBEIM H3JYMEHHEM C JAJIHHOH BOAHM ;=
=(),1556 MEM; 2] y-HaJAYUYEHHEM ¢ ATHHOH BOAHE A=l nm.

Pemenne MakcwMmanbHyw chopocth (POTOSNEKTPOHOB
MOMHO ONpefeHTt H3 ypaBHenHa JHHWTeHHa aaa (oTo-

- advpexra:
g=A~+ Tru (1)

‘e e -— sHepruf OTOHOB, NAJAKDIHE HA NOBEPXHOCTE
MeTaiiia; A — paloTa BuXoAa; Tm. — MakcHMaAbHaA KHHE-
THYECKBR SAEPrid OToSIEKTpOHOR.

Suepraa GoToHa BHMYHCAAETCA Takme no dopmyne

e=hc/h, (2)

roe A — nocroauHan [InaHka; ¢ — cKOpOCTH cBeTa B Ba-
EYyMe; & —— NJIHMA BOJAHBL.

KunerHyeckan sHeprHsl SJEKTpoHa Momer OulTe BHpa-
| MEHA HIH N0 KiaccnuecKoR (opmyne

T=myw"/2, (3)
WM N0 peasTHRHCTCHOHR dopmyne
T=E1 JNT—PBE —1) (4)

B 3aBHCHMOCTH OT TOro, Kakas CxopocTek coobiiaerca oTo-
saekTpoy. CropocTk QOTOSAEKTPOHA 3aBHCHT OT SHEPruH
doToHA, BHAKNBAIIEre GoToMPEKT: ECaH SHEPrHA £ oTo-
Ha MHOTD MEHBIDE SHEPrvH nokod Ey 5A€KTpoHa, TO MOMET
Ouite npuMeneda dopMyna (3), eCiH e £ CpaBHHMA No
BenHYHHEe © By, TO BHuHcAeHne no dopMyse (3) npHBOAHT
K owHbOKe, NOSTOMY HYMHO node3oeatecs dopmynoi (4).

I. Buyueaum  sHeprdoo  QoToHa  yAasTpadHOAETOBOID
H3nyqeHns no popmyne (2):

6,63 107°°-3. 17

__ _ =18
HIH
m& g

[Nonyyenuan sHeprua otona (8 sB) wmuHoro menwine
SHEPTHH NOKOY SJEKTPOHa (0,61 MaB). Chenopatensso, LI
JaHHOIO cJyvas KHHETHYecKad sHEprHs (QOTOSNEeKTpoHAa B
dopmyne (1) momer OLTe BHpaMXEHA N0 KIaCCHYECKOH
opuyne (3):

gy = A+ movha /2,
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(9)
Ilpopepum, paer sn noayyedmussn GopMyna  eqqHHLY

cropoctH. [las storo B npaByo wacte dopmynu (5) BMecro
CHMBOJOE BEJHYHH NOACTaBHM OD03HAYECHHA E€QHHHIL

( EEEW}‘!) ( I,!Im) ”‘"2_(  kr- mﬂgeﬂ) iy .

| o

HalifevHaa eQWHHUA RBARETCHA €AHHHIEH CKOpPOCTH.
[Mopcraeue aHaderws BEAHUHH B dopmyny (b), wakpem

. 0" 075 [0 :
2LEI0 OB Y e 108 10%

9110

B mar =

2. Boyveanm SHEpruw oTOHa 7-HIAYHEHHHA!

e s bl
gg— -t — EE- 1073 10 Jiae=— 1,99- 10~ 1,

HJH BO BHeCHCTCMHEX €IHHHIAX

o
er=— o romr9B = 1,24 10° 5B= 1,24 MaB.

Pafiora Bmixofla saektpoMa (A= 4 7 3B) npenelperxumo
MAaJ# N0 CpaBHEHHID ¢ SHEPrHeR (oToHa (&g-—l,ﬁ!‘fe MaB),
NOITOMY MOMHO NPHUATE, 4TO MAKCHMANLHAR KHUETUSECKAR
SHEPrufl JeKTpoHa paBHa SvepriH dotona: To.=—e:=—
= |.24 MsB. Tak KaK B NAHHOM CAyYae KHHETHUECKASR SHep-
THA EKTpUHa HOJbIUE €r0 SHEPTHH NOKOR, To A48 BHIMHC-
JEHHA CROPOCTH SIEKTPOH2 CAEAYET B3ATE PEAATHBRHCTCKYIO
Gopmyny winethueckon sweprun (4). M3 sroli dopuyan

HaAHaeM
= 2E;+T)T {(Eo+T).

33“@“35 0 %%fﬁ H mex::' Bz, ﬂﬂ.ﬂ}"—]““

— ¢/(2E0+es)ea /(Eo +-e2).
Ipou3senem Bhl qucaennn*:

Uar == 3.10° Y2051 +1.24)- 124

0,51 -+ 1L.24

Hf{::?g%* 108 Hfl:.

Npumep 11. B peaynerare sdupexta Komnroma doron
NpH coyAApeHHH € 3JeKTpoHoM OB pacces Ha yron € =

* Bueprun Eq; W €3 BXONST B QOpMYNY B BHAE OTHOUICHHE, NOITOMY
HX MOHO HE BEPEMATL B enmmmuax CH,
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= O0)". Jueprun paccesiudoro (ormoua e, = 0,4 MaB. Onpe-
JAEMATE 3HEPTHIO QOTOHA £) IO PACCCAMMA,

. Pewenne JnA onpelefeHHR SHEPrHH NepPBHYHOIGO
@m&ua BOCIIONMBIYEMOH tbﬂpm}f.!mﬁ Komnrona:

Ad = 2 :sm 2 & {1}

27

r;ae Ak = Ry — A1 — HIMEHEHME LIHHE BOOHKW (OTOHa B pe-
SyaLTaTe paccefHHs Ha cpobopHOM suexkTpone; h — noc-
roauuan [lnauwka; my — macca NOKOA JeKTPoHAa; ¢ — CHO-
;rom CBeTA B BaKyyme; ¥ — yroa paccesiHnsl GoToHa

‘ ayem opmyny (1) : 1) szamenum B ned M«. Ha
dop— ?c,;, gmaupa;ﬁnm OAHHEL BOJIH &, H Az Hepea SHEpPruu
€1 H £ COOTRETCTBYIOUINX (POTOHOE, BOCHOALS0BABIUHCE Gop-
MyJok &= he/fk; 3) VYMHOMHM YHCAHTENL H 3HAMEHATEIE
npapoi YyacTH dopuMysn #a ¢ Torpa

ke ke ke . o 0l
&y 3 g -

CorkpatuM Ha hAc B BHpasHM H3 >TOR GopMysisl HCKOMYH
SHEepPI HIO:

£ &gﬂ&gﬁ = %ﬁ@% {E}
T o (6/2) Fe— e, sint (072

e Eg= myc® — SHeprHs NOKOA SJEKTPOHA.
Bouucaenust no dopmyne (2) yaobues BECTH BO BHECHC-
TeMHLIX eqHrHuax. Tak Kak gas snexkrpouna Eo = 0,511 MaB,

- 0.4-D511 "
B\ = hEN 204 st (9P /0) MsB = 1,85 MsB.

lNpumep 12. [NyuoK MOHOXPOMATHYECKOrO CBETA C AAHHON

Onpefe/Th: I] CHY papneus F, HCNWTHBaeMyo Tol No-

BEPXHOCTEID, 2) 4HCAO GOTOHOB EXECEHYHIHO NalamnilHX Ha
NOBEp XHOCTE.

PE weHuwe 1. Cuha CcRETOBOIC AaBJeHHA Ha NOBEpX-
HOCTL papHa NPOH3BENCHHIO CBETOBOID JABJEMHF  MA [A0-
mn& muepxaﬁm

| F — ps ) “)
. Coetonoe nlapfenve MoxeT OWTh uafifieno no dopmye
p=Elp+1)/c, (2)

rne E. — sHeprerHueckan OCBELIEHHOCTE,
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€ — CEOPOCTE CBeTa B BAKYYME, p — KODOHUMEHT OTpame-
HHH.
[NopcTapnsf npasylo YacTh eupamenus (2) e dopuyny

(1), nonyuaem
F=E.S(p+ 1)/c. (3)

Tar wkak E.5 npeacrasnsier coboll noTok wssyuenus @,
TO

F= 1Mo+ l}/c. (4)

IlponspeneM BRYBCIEHHS, YYHTHBaH, YTO LR sepKadib-
HOH NMOBepXHOCTH p = 1:

06

2. [pouspenenHe sHeprid & ofluoro GOTOHE Ha HHOID
(oTOHOE R, E€MECEKYHAMO nafawllHX Ha NOBEPXHOCTD,
PABHO MOLIHOCTH H3JY4EHHA, T. € NOTOKY H3AyHeHHS: O, =
— £n;, & Tax KakK suepruf $otoHa e = hcfl, TO

P, = .“IEIM!?L *
OTKY LA

Bl SR (5)
Mponapenem BRUHCTEHHS:

. atee W -
= sgymsraor € = 2-10%c.

3anaul 118 CAMOCTOATENLHOTO PellEHHA

1. Ha oyTH nyuka cpeTa NocTARMeHA CTEKIRHHAA nJac-
THHa Tomuumod d= 1 MM Tag, 4TO yroa najeHss Ayua
i1 = 30% Ha cHOMBKD HAMEHHTCH OIMTHYCCKAEH JUIMHa nyTH
ceeToBoro nyuka? [550 mem]

2. Ha MBUILHYIO ILIEHKY € NOKasaTeJeM npeaomMieHHs
n= 133 nagatr no HOpMAAH MOHOXpOMAaTHUECKHH caer
¢ BAuHOR BOAHE A== 06 mxm. OTpameHHuil cBer B pesyib-
TaTe MuTepdepeHlHy WmeeT Hanbobuyo fApkocts. Kawona
HAHMEHBLIAA BOSMOXHAR TONHHA d . nnedxu? [0,113 mem]

4. Papnye sroporo temsoro koasia Heotoma B orpa-
WMEHHOM cBeTe ry== (4 mm. Onpeneauts pajyc B kpHBHINB
MAOCKOBRINYKJIOR NHH3L, B3ATOH OAf OONTa, ecaH OH2 oche-
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HIAETCH MOHOXPOMATHUECKHM CEeTOM ¢ OAWHONH BOJHEL A =
= 0,64 mrm. [125 mm]

4. Ha nnactHHy ¢ menso, WupHHa kotopoi a = 0,056 uu,
NAAAET HOPMAJBHO MOHOXPOMETHYECKHR cBer © AJAHHOE BOoA-
Hol A= 0,7 mkm. OnpenenuTs yroa ¢ OTKIOHEHMA Jaydei,
;E*i'grﬁrmwmmm nepeoMy JAMGpaKIHOHHOMY MAKCHMYMY.

B. HdpakuuonHafl PEWETKa, OCBEUECHHAR HOPMAJLHO
NafaiIHM MOHOXPOMaTHYECKHM CBETOM, OTHAOHRET CHEKTp
TpeTLErD nopAaKa ma yroa ¢ = 30°. Ha xawoll vron g
OTKJOHAET OHA CNEKTP YeTBEPTOro NopAnKa? [41*5&"{

6. Yroa npenomsenws Ay4a B MHAKOCTH i3 = 35° Onpe-
JEAHTE NOKa3ATENR NPENOMAEHHA i1 MHAKOCTH, €CJIH H3BECT-
HO, YT OTPANKCHHEHA NyYoK CBETA MAKCHMANBHO NOJAPH3O0-
pan. [1,48]

7. Ha cwouabko npoUEHTOB YMEHBIIAETCHE HUTEHCHBHOCTL

CBETa NOCHE NPOXOMHIEHHR &3 npHamy Huroaf, ecnw
norepH crera coctapasior 1092 [Ha 55%]
B. [lpy karof c H U peafiTHBHCTCKAaH macta Yac-

THUH B k== 3 pasa GoAblUe Maccul NoKoA 3TOH YACTHULI?
12&&3 * "}B lﬂfﬂ]

9. OnpepeanTs CKOPOCTE U SAEKTPOHA, HMEOIIErD HKHHe-
THaeckyw sHepruis 7= 1,53 MsB. [291 - 10° m/c]

10. JaekTpoH aBHMeTcA co ckopoctelr v=0,6 ¢, re
¢ — CKOpocTk cBeta B Bakyyme. Onpefesnts peAfiTHRHCT-
cKHi Hmnyawe p snexrpouna. [2,0-107%F kr.m/c]

1i. BumucanTes SHEPrUlo, wiJiydaemMyio 3a spems [ =
=1 mun ¢ naowans S =1 eu’ abconwrTno yepHoro Tena,
TeMnepaTypa kotoporo T == 1000 K. [340 [Lx]

12, JlavHa BoAHE, Ha KOTOPYID NPHXOAHTCA MEKCHMYM
SHEPTHH HAAyueHHR abConiTHO YEepHOro Teas, b, = 0,6 Mrm.
Onpepeauts Temnepatypy I tena. [4,82 xK]

13. OnpeaenuTs MaKCHMAMLHYD COEKTPadbHYl nAOT-
HOCTE  (Fir) mex SHEPreTHYECKOH CBETHMOCTH (H3Ay4aTeNL-
HOCTH), paccuuTannyo Ha lom B cnextpe Hanyuenus abco-
JITHO YepHoro Teqa, Temnepartypa teaa Te= | K. [13 Br/
/(0 - us) |

14. OnpeneanTs SHEPruio £, Maccy m H uMnyasc p doro-
Ha ¢ AAMWoR Boaubl h= 1,24 um. [1,60- 107" Jx; 1,78 %
¥ 10 kr: 5,35- 10 % gr m/c|

15. Ha nnactumy nanaetr MOHOXpOMaTHYECKHH cper
(L= 0,42 mrm). POTOTOK NpekpamaeTcs NpPH 3a8JICPHHBAID-
el pasnoctd notestmance U = 0,95 B. Onpepenute pabo-

y A puxopa SNEKTPOROS € NOBEPXHOCTH  TACTHHEL
[2 sB].
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16. Ha uWHKOBYI naacTHHY nafaeT Nyyol YawTpadmo-
neroporo uaayuenns (A= 0,2 mkm). Onpepesvtb MakcH-
MENEMYID KHHETHYECKYID SHEPTHIO [ s H MAKCHMANLHYIO
CKOPOCTD Dy, (hoToanexrponoe. (2,2 5B; 8.8. 10" m/c]

17. OnpefeuTs MaKCHMANLHYID CHKOPOCTE  Umax
HIEKTPOHA, BHIPRAHHOrO € NOBEPXHOCTH METAANS P-KBAHTOM
¢ sHeprucii € = 1,63 MaB [2.91 - 10° m/c]

I18. OnpenemuTe yroa  paccesnnHs ¢oToHa, HCNLITaplle-
ro coviaapedHe co cpobogHEM SNEKTPOHOM, ECAH HIMEHe-
HHE [JHHE BOJHEI Npu pacceRndd AL=—3.63 nwm. [1207]

19. ®oTou ¢ SHeprued £, paBHOH SHEPrHH TIOKOH
snekTpona  (mpc’), paccesncsl wa CBOGOOHOM SJEKTPOHE
wa yroa = 120°, Bnu'ﬁ: SHEPTHIO £ PACCEAHHOID
OToOHA H HHHETHYECKYK 3SHeprui [ 3JeKTpOHa oTaadm
(B enununax mec’). [0.4mec’; 0,6mec]

20. loTok sHepruy, HaAydaeMol 3NeKTpHYeCKoll TaMmnoi,
P, =600 Br. Ha paccrosmum r— | W oT naMne nepnes-
JHEYIAPHO NajaiolidM JydaM pachnoqoMeHo Kpyraoe nfoc-
HOE 3epKanbue Anamerpom d = 2 cm. Onpenesnts cuay F
CBETOBOIO JARNEHHS Ha sepeassie. JlaMny paccmarpHeaTs
KaK TOMEYHKWH W3OTponuwil wanydatens. [0,1 nH]

21. IapanneasHelii Ny90K MOHOXPOMATHYECKOre CBETA C
Aavnoll o A — (0,663 MKM DajseT Ha SAYLPHEHRYIO
NOBEPXHOCTE H NPOH3BOMT HE Hee nasnenwe p == (L3 mrlla.

IPENEIHTE KOWIEHTPALMIO 0 (POTUHOB B CRETOBOM NYYKE.
[H}K% ’dw.ﬂ.ﬁ]

Kontpoasuas pabora 5

Tabapun papsunTos pas cHeuMaabLnOCTER, yuefumi Ahakamm
HOTOPBIX RPEIYCMOTPENG MO KYPCY @GHIMKH
IUECTH ROHTPOIBHME pabor
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Talauoa BAPHANTOE [LIR CHEUMAALROCTER, YYEGHWMH NIBHAMH
mmx wﬁﬂymm no umy d:muxﬂ

6 | B0 | 5%

i | s | &%

2 | B2 | mop

3 | 508 | 53

4 | 504 | 594

5 | 506 | 52 :

6 | 506 | 526 546

7 | 507 | B2 64T

# | BOB | 528 B4E | 668
g | 6% | B2 618 | 669

B01. Memny CrelIRHHOH MNAcTHHKOH H Aemalned na Hel
NACCHOBKITY KIOH MHH30H HAXOAHTCH MUAKOCTE HalTu moka-
IATENE NPENIOMIEHHE WMHAKOCTH, €CAH PajHyC ri TpeTherc
TeMHOTO KOMbUA Heorona npH HAGMIONEHHH B OTPaMEeHHOM
CBETE ¢ NJAHHOH BOJHBL A = 06 mxkm papen 082 mMm. Pannyc
KPHBH3HE! AuH3E R = 0.5 m. :

502. Ha TOMKYIO NJeHKY B HAanpapJCHHH HOPMAAH K ee
DUBEPXHOCTH Najia€T MOHOXPOMATHYECKHH CoeT © LIHHOH
pOIME L = HOO uM. Orpasennblil OT Hee CBET MAHCHMASNEHO
yoHAEH BoaeacTBHE HuTepdeperund. Onpeneaurs MHHHMANL-

HVIO TOMIHHY oo MIEHKH, €0IH NOKA3ATENL TIPEAOMACHHR
uampna.nﬂ MAeHEd n= 14,

ol)3. Paccrosivue L or wenaed no skpaHa B ontte Hura
pasHo 1 m, OnpejeauTh pacCTOHHHE MEMY UWERRMH, €CiH
Ha Crpe3xe NMHHOH [ = | cm ykiagmeaerca N = 10 reMubx
wuTepdepenunonntix noaoc. Jlauva soasl A = 07 mum.

504. Ha CrekAsHHYID IJACTHHY NOJOMEHA BHNYKIOH
CTOpUHOH MNoCcKOBLINYKAAA Junsa. Ceepxy AnHsa ocBenre-
H2 MOHOXPOMATHYECKHM CBeTOM WO BoJawm A = 500 um.
Hafith papuyc R JEWSH, €CAH paaHyc METBEpPTOTU, TEMHOro
konblla HeoTOHa B OTPAMEHHOM CEETE ry = 2 MM.

505. Ha ToHky® FAHIEpHHOBYH NEHKY TOITHHOR d =
= 1,5 MEM HOpMAIBLHO K € NOBEpXHOCTH nafaerT Oenw
ceeT. OnpependTe JAMHE BOJH A Ayuell BHIHMOTO YHACTKA
cnextpa (0,4="7) = 08 mxm), xoTOpHE O6YAYT' OCAAGAECHL
B pEAYALTATE HHTEpQEpPEHLIHHK.

506. Ha cTexnsHHY®) RAacTHHY HAHECEH ToHKWH Caof
NpO3payHOro BENECTBA C MOKA3ATENEM NpEJOMJIEHHA n =
= 1,4. IlnacTuHka oOcpeuleHa napafeabHbive  DYHKOM
MOHOXPOMATHYECKOMD CBETA C JAHHOH BOJAHE A = 640 um,
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Naf@iouiM Hi NAACTHHKY HopMansso. Kakylo musanMansnyio
TOAMHAY fme AOJHEH HMeTL CaoH, yTobl OTp2 MeHHBH 1y-
HYOK HMeJ HAHMEHELIYI0 ApHOCTL?

507. Ha TOMkH# CTEeRNAHHLIEA KIHH Najaer HOpMAJLHO
NapajqiencHblH NysOK CBeT2 C ANMADH Boawu A= S00 um.
PaccTonHHe MEMIY COCEAHHMH TEeMHHMH HHTEp(epeHIHOH-
HLIMH NOJOCAMH B OoTpamendom cBere b = 0,5 mm. Onpene-
JHTE YTOA © MEXOY NOBEpXHOCTAMH KAHHa. [lokasarens
NpeJIOMACHHA CTerNa, H3 RKOTOpOro H3roTop/edH KJAHH, f=—
=16

S508. [lnockOBLINYKAafA CTEKIHHHaf JuH3a ¢ f—=1wm
JEXHT BHOYKJIOH CTopoMOH Ha CTEKIAHHOH MAACTHH-
xe. Pajuyc natoro temMHoro kosila HeloToHa B OTpAKERHOM
cepete rs= 1,1 mm. Onpepeants AAHHY CBETOBOH BOAMB A

Eﬂﬁ,& MEH{.E].}I' ,im]mﬂ mmnspwenw{bmu nAacTHHAMH

naxml.mcﬂ npm{maxa mammuw d = DDI MM, 33}'5[
poanywHel KiHe, [laactuin oceewaioTes mpmaﬁbm na-
JAKIIHM  MOHOXpOMATHYECHHM cBetoM (A= 06  mMemMm).
Onpesenuts wmpluy b WETEpPEPEHLHOHHBE NOJ0C, HalmIo-
IAaeMLX B OTpaMEHHOM CBETE

510. ¥cranopra Aad Hatmwonewnst koden Hulotona ocee-
[AETCH HOPMAJLHO NajfalomHM MOHOXPOMATHUECKHM CBETOM
(A= 590 wm). Panuyc KpHBH3HLW R JWHsn pasen 5 owm
ﬂnpe,gmun'm TONMIHHY s BOIAYIOHOTO NPOMEMYTES B TOM

€CTE, FAE B OTPajKeHHOM CBETE HalmopaeTCl TPETHE CBET-
J0E K{}.nhl.mg

b11. Kakoe nmamMenbmee wucno Ny, WTPHXOB JOAMHA
COAEPXATE [HQPAKIHOHHAA peweTka, 4To0H B CHCKTpE
BTOPOro NOpAAKA MOMHO OLLIO BHAETE DASNCALHO JIBE HEen-
TEIE JIHHHH HATPHA C JHHAMH BOAH A = OBO.0 HM B do=
= D89.6 uM? KakoBa fsuua [ Takoll pelieTku, ecid nocTosu-
Haf peweTkd d = & mrm?

512. Ha nopepxdocts pudpanusounol pewetky wop-
MaJLHO K €€ MOBEPXHOCTH NAJAET MOHOXPUMATHUECKHE CBET,
lMoeTORHHAA IHQPAKUHOHRHON pelieTsn B 1 == 4,6 paza 6oL
e naHHBE CReTOROH Boankl. Haltte obuee wieno M nwbpak-
UHOHHEIX MAKCHMYMOB, HOTOPHE TEOPETHUECKH MOMHO
HaGAIIATE B IAHHOM CayYae.

513. Ha nHQpakUHOHHYIC PEWETKY NajlaeT HOPMAJLHO
napannesHbii ny4ox Genoro ceera. CnexTpl Wl‘ﬁ H
HeETBEPTOro NUpHAAKAE YACTHYHO HAKAAanLIBAOTCH OpyTr Ha
Apyra. Ha kawylo LAuHy BOMHEL B CHEKTpE YETBEPTOrQ NO-
prOKa HaknajmBactiCi rpandua (L= 780 HM) cnexTpa
TPeTLErQ NOpfAjKa?
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514. Ha pedpakiHOHHYI0 DELIETHY, CONEpMAaulyln n=
= 600 wrpHxoB HA MHAAHMETD, NAJEET HOpMANLHO Gesbli
cper, CnexTp NpocUMpyeTCA NOMEILEWHOH BOUTH3H pelLeTHH
JHH30H Ha skpaw. Onpenejuts aawdy [ cHeKTpa nepeoro
NOPAIKa H2 3KpaHe, eCIH pPAcCTOHHHE OT JHESH 0 SKpaHa
L=12 wm. [IpavHun BHOHMOrO CAEKTPA: k=780 Hm,
he = 400 mm.

515. Ha rpank KpHCTanNa KamMeHHOR cOOM napaer na-
pannensHulli NyH0K pPEHTTEHOBCHEONO HaayueHud. Paccros-
Hiue d MEMAY ATOMHBIMH RAOCHOCTREMH papHo 280 nm. Tlop
yraoM 8= 65° Kk atomuoll nnockocTH HaGaonaeTcH aMdpak-
LHOHHEA MakciMyM nepeporo Nopspka. Onpenenuts gawuey
BOJHE & pEHTTEHOBCKOro H3Iy4EeHHS.

516. Ha wenpospassyd pAaCcTHMY € YVI3HOH mess na-
AAET HOPMANLHO FJOCKAR MOHOXPOMATHHECKA® CBETOBAaH
ponHa (A= 600 um). ¥roa orknoneHus Jydedl, cooTeercr-
BYIOUIHY BTOpPOMY IHPPaKIHOHHOMY MaKCHMyMy, == 20°,
OnpeneanTe WHMpHHY G LS.

8l17. Ha andpaktuHoHHyl peWeTHy, CONEpHallywn A=
= 100 wmrpuxoB Wa 1 MM, HOpMaiftHO NajseT MOHOXpOME-
THYECKHH cper. 3purTencuan TpyDa CNEKTpOMETpa MaBefeHa
Hd MaKCHMYM BTOporo nopsjka. Ytobw naeectd TpyGy Ha
APYTOH MAKCHMYM TOMO € NoPAJKa, ee HYMHO NOBEpHYTh
wa yron Ag= 16°. Onpeneawrs LAHHY BOAHEL }. CBETA, na-
HAIDMEro Ha pellueTKy.

518. Ha ARpakuHOMHYIO pelieTKY NajigeT HOPMAABHO
MoHOXpoMaTHuecHul ceeT (A= 410 um). ¥roa Ag memay
HANPABIEHHAMH HA MAKCHMYML NEPROrD B BrOPOrc Nopsp-
kor paped 2°21', OnpepenuTe dHeIo n WTpHXOB Ha | MM
AHPPAKUHOHHOH pELUSTHH.

519. Ilocroannan pudpakuMoHiol PELETHH B 1 == 4 pa-
aa GOALIUE [JAHHB CBETOBOR BOSHE MOHOXPOMATHHECKOIO
CBETA, HOPMANLHD Nanaluere Ha ee nopepxsocTe. Onpeje-
JANTE Yrod @ MEXAY ARVMS DepBLMH CHMMETDHUHLIMYE JH-
(PpaKIHORHLIMHE MaKCHMYMaMH,

B20. PaccrorHHe mMemly WTpHXaMH IHQpaKUHOHHON pe-
etk d = 4 mum. Ha pewerky nagaer HOpMAasbHO CRET
C AAHHOH BOJIHE A = 0,58 mum. MakcHmMyM Kakoro HauGodb-
LETr0 MOpAfKa JQ&eT 3T peLeTEa?

521. Ilnacruery wepapua robuod d = 2 MM nomecTH-
JH MEeXAY NapajyieNbHbLiMH HHKOAAMH, B PE3VALTATE HEro
NJOCKOCTE NOJAPH3ALEH MOHOXPOMATHYECKOTD CBETA Nobep-
Hylacs Ha yrod ¢ = 53". Karoll HauMeMsweR TojWHHb
dein, CARAYET BIATE IWTACTHHKY, 4T00LI NoJe SpeHHA NOAspH-
METpa CTall0 COREPLUEHHD TEMHBIM?
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522, llapannenuHbii Ny4OK CBETA MEPEXOMT H3 FNHLE-
PHHA B CTEKAO TAK, MTO NYUOK, OTPaMEHHLIA OT rpaHHlb
pasnena STHX Cpeji, OKA3LIBAETCH MAKCHMANLHO DOJAAPHIO-
paHAwM. OnpepennTs yToa 7 MEKIY DaJa0WHM H OpenoM-
JIEHHBIM DYY9KaMu.

523. Kpapnesyio NNSCTHHKY NOMECTHJIH MEXY CKPELIEH-
HbimMy HUHOMAMH. [lpH kawoll HanMeRbleH ToMLHHE da,
KBaplesoll NAacTHHH noJe 3 Héuua MENLY HHKOJAMH Gyner
MaKcHMaALHO NpocpeTneno? [locTosnuan Bpamenns o Kaap-
La pasua 27 rpan/mm.

524. Ilpy npoxomjeHHH CBeTa 4epes TPYOKY AJAHHOM
L= 20 cM, CONEpXAMYW PACTEOp Caxapa KOHLEHTpaLHed
Cy = 10%,, nNOCKOCTL NOARPH3ZLUKH CBETa NOBEPHYJACL Ha
yroa ¢ = 13,3°. B ppyrom pacTBope caxapa, HaJHTOM
B TpyOKY aauHoll L= 15 CM, NAOCKOCTE NOJAAPH3EIHH
AOBEPHYNACE Ha yroa ¢z = 5.2° OnpeflefinTe KOHUEHTPaLHID
(s BTOpOro pacTBOpa.

525. [lyuok ceeta nocaepoBaTenLHO NPOXKOJHT YEpPES ABA
HHKOJIH, MAOCKOCTH ApONyCRaWHA KOTOPLIX OGpASYIOT MeXay
co6oil yroa @ = 40°. Tlpuunmasn, 410 KoSpduLmenT NOro-
wenHa k Kamgoro wMkond paped 0,15, HalTH, BO CHOABLKO
pa3 NyqOK CBETA, BLIXOAALLHHA H3 BTOPOro HHKOH, n&:}laﬁnﬁn
N0 CpaBHEMHK) € NYYKOM, NRAAKMHM Ha NepenA  HH-
HOJTh.

526. ¥roa najenus e Ayua Ha NOBEPXHOCTE CTEKJA paBEH
60°, TlpH 3TOM OTpaMeHwhlil My4OK CBETAa OKA3AMACH MaKCH-
MaJLHO NOAAPH3oDaHHLIM, OnpenesHTe yroa et npedomne-
HHA siyya.

527. ¥Yroa o mexay n,rmcmc'rﬂmu NponyckawHs NoJasAponr-
noe paped 50°. EcTrecTeedHuuifl CBET, NMPOXOOA 4Epe3 TAKYID
CHETEMY, ochaGisiercs B n =8 pa3. IlpeweGperas nore-

'BETa NPH OTPAMEHUY, ONPEALAHTE kOsddHLIHENT NOrNo-
 CBETE B NOANPOHIAS.

B28. [lyuok ceera, Haymui B CTEKIAHHOM COCYAE € TJH-
LEPHHOM, OTpaMaeTcsl OT AWa cocyna. [lpu mamom yroe e
MajleHHA OTPaMeHHLIR NYyYOK CBETa MAKCHMANLHO NOJHApH-
SOBAN?

529, llyuor cpeTa nepexofiHT H3 MHAKOCTH B CTEKO.
¥ron napewdi & nyyka papen 60°, yroa openomaenus
ep = D" Ilpu marom yrje napewwsi £r nyuok ceeTa, OTpa-
MEHHBIR OT rpaHuuE pa3nena 3THX cpef, OyneT makCHMaNb-
HO AOJApPH30BAH?

530. [lyyok ceeta papjser Ha MAOCKORApAANEILHYH
CTEKAAHKYI0 NASCTHHY, HHMHAA NOBEPXHOCTE KOTOpOIl
HaxonuTed B pope. llpH Kakom yri€ najeHus e, CBeT,




OTPaMEHHKLIH OT IrPAHHIK CTEKI0—Bona, 6yneT MakcHMaAbHO
NOAApHIOBAH?

531. HactHua pABMMercH €O CcRopocThio ©v= ¢/3, roe
€ -~ CHOpOCTL CBeTd B Bakyyme. Kakywo aomo sHeprem
NOKOSA COCTABAAET KHMHETHUECKAS SHeprus YyacTHIlh?

532. llporon ¢ mHHeTHweckod sWeprhefl T=—23 [SB npw
TOPMOMEHHH NOTEpAJI TpeTe 3ToH SHepruw. Onpepennts, Bo
THLUEL

533. llpu kawoh cxopocTH B (B poasnx ckopocTH cBeTa)
PENATHBHCTCHAN Macca mwobol YacTHil BELIECTR2 B n = 3
pasa Coablue Macce NMOKoA?

534. OnpenenuTb OTHOWIEHKE PENATHBHCTCKOrO HMNYJAbCa
p-3NEKTPOHA ¢ KHHeTHyeckol SHeprueft T= 1,63 MsB x
KOMIITOHOBCKOMY HMIOYALCY M€ eKTpoHAa.

536. Cxopocte saektpoHa v = 08¢ (rpe ¢ — ckopocTb
CBETA B pakyyMe). JHas SHEPrHI0 NOKOH SJAEKTPOHA B
METANIEKTPOH-BONLTAX, ONPEleJHTE B TEX e eIuHuIax
KHHETH:ECKYIO 3Mepriio T asexTpona.

536. Ilporon Hmeer wmmynbc p= 469 MsB/c*. Karyw
KHHETHYECKY!D 3HEPTHI0 HeolxOHMO JONOJIHWTENBHD CO-
o6 uHTE NpoTOHY, YTOOH ero PeNsTHBHCTCKHA HMOY/ALC BO3-
poC BaBOe?

537. Bo cxoasko paz peauTHRHCTCKAaR Macca m Snek-
TpoHa, 06aanawero KHeTHyecKol speprueit T = 1,63 MsB,
fonpuie Macck NOKGH Mo?

538. Kanyo ckopocts f (B LOAAX cKOpOCTH CBETA) HYM-
HO COOGIIHTDL YACTHOE, Yrn0hl €€ KHHETHIECKSA SHeprus Ol
Jla paBHa yABOCHHOH SHEPIHH NOKOA?

539. PensTHpHCTCKRE 3MEKTPOH HMEN HMIOVALC fh = Mof.
Onpenenntt xoOHEUYHRIN HMNYJALC 3TOro SJeKTpoHa (B e0H-
HHIAX MeC), ECAH €r0 JHeprHA yBeIHuYHJAach B n = 2 pasa,

540. PensrupHeTCKHE npoton o6Japall  KHHETHUYECKOH
SHepruen, pasHoll sHepruw nokon. OnpepesHTs, BO CHONBKO
Pa3 BO3PACTET €rc KHHETHYECKAN SHEPrHH, ec/AH €ro HM-
MyAbe YBENHUHTCH B Ho== 2 pasa

541. BryHeAuTE HCTHHHYI Temnepatypy T soasdpamo-
BON PACKANEHHOH JEHTH, €CIH PagHallHOHHBE MHPOMETp
nokaspinaer TeMnepatypy Tpe =25 kK, Tlpussts, yto no-
rnotlaTebHan cnocofHocTs DAR BOAbgpPamMa He 38BHCHT OT
YACTOTH HM3aNyweHHA H pasHa o = 0,35,

* | MsB/c — eamnumns HB Y SbCa:
_ 16010 i e
I Mﬂff o W-‘ m-’ 'ﬂ H*ﬁfﬁ



542. Uepnoe teno wmeer Temiepatypy 1) = B00 K. Kako-
Ba OyAeT Temnepatypa Tz Tena, ec/H B PEIyNBTATE HATDERA-
HUF NOTOK H3NYYeHMS YBENWHHTCH B A= § paa?

543. Temneparypa alcomorao uepuoro tena T—= 2 kK,
Onpene/sTs LIHAY BOJHB Ay, HA KOTOPYIO NPHXOAHTCH MaK-
CHMYM SHEpPrHH HIJYYeHHA, ¥ CHEKTPAJIBHYK NIOTHOCTH
SHEpPreTHYecKoH CBETHMOCTH  (HaJYYATENbHOCTH) {rm},w
OAH STOH AnWHL BOJHHL

544, Onpepennte Temneparypy I #  SHEpPreTHUECKYHD
CBETHMOCTD  (M3nyuatenbhocTs) K, abcodOTHO YepHOro
Tena, ecnH M3KCHMYM SHEPTHH H3NY4YeHHH MNPHXOAHTCA Ha
OJMHY BOJHBL b = G00 um.

545. Ha cmoTposoro oxolleyka news Ha YWSeTCH NOTOK
@, — 4 vllx/mvun. Onpepenvte Temnepatypy I neus, ecan
naouanh okoweyka S = 8 en’.

b46. Tlotok Hagywedssi abCOMOTHO WEPHOIO Teaa
@, = 10 xBr. Makcumym SHepriy waiydYeHHA NPUXOOMTCH HaE
OAHHY Boasel Apn =08 mkm. Onpesesuts NAowags S
H3Ayu2Iolell nopepXHOCTH.

547. Kax H BO CKONBKO paz H3MEHHTCH NOTOK H3JYYeHHS
afCoJIINTHO YEpPHOTD Teda, eClH MayCHMYM SHEPTHH Hajyqe-
HHH MEPEMECTHTCH ¢ KPacHo# TpaHHil BHIHMOINO CHeKTpa
(A1 = 780 um) Ha dmoneroBylo (hne = 390 HM)?

548. OnpepesnTh NorlomaTLIbLHYID cnocoOHOCTD O Ce-
poro Tena, ijf HOTOporo TeMnepa 91 H3MEPEHHAA pajHa-

UHOHHEM NHposeTpoM, Ti..= 1,4 kK, Torna Kak vctueuan
Temnepatypa I tena pamha 3,2 xF;
5649. MydensHan rneub, noTpefiHKOLIAN  MOLINOCTH

P=1 xBr, umeer oreepctHe naouwaasin S = 100 cm?,
OnpepeasTs QoMo % MOUHOCTH, pPAcceHeaeMOR CTeHKaMH
newys, eciH TEMNEPaTYpa €2 BHYTPEHHEH MOBEPXHOCTH
pasHa | xK.

550. Cpennssi 3H TETHHUECKAR CBETHMOCTS R norepxuo-
CTH JeMman paBxa ﬂe& Haf(cw®s wun), Kakoma poaxua
OuTe Temneparypa T nomepxuoctH 3emnd, €CIH yCJOBHO
CHETATL, UTO OH3 H3JyyaeT KaK copoe Teslo ¢ KOSgupHI[HEeH-
TOM wepHoTH a;= (0,257

551. Kpacsan rpavmia odorosdbexra NI IHHEa
Ao = 310 um. OnpepesnTt MAKCHMATBHYID HHHETHYECKYIO -
Suepriie T ... OTOSNERKTPOHOB B SJEKTPOH-BOJBTAN, EC/H
Ha IHHEK nanaer ceer ¢ Adusol poans A = 200 nm,

6562. Ha popepxsiocTh KAJHA Na0a€T CBET € [JHHOH
BoAun A = 150 M, Onpepeauts MakCHMANBHYIO KHHETHYE-
CKYK %Higmw T wex poTOINEKTPOHOD.

oToH ¢ suepruedl &= 10 3B napaer na cef
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HYI0 MAABCTHHY H BuiawBaer gorosdupext. OnpefesHTs Hm-
NyALe, p, NOAYHeHHwH NAACTHHOH, e€cqW NpHUATB, 4To Ha-
npasjeHHs ARHMKeHUu QoTona # QOTOSIEKTPOHA JEXAaT Ha
ORHOH NpHAMoH, NEPNEHAHKYAAPHOH NOBEPXHOCTH IUACTHH.

564. Ha doroaneMeHnt c KaTofoM Hs JHTHE Napaer ceer
€ LIHHOH soAHb A = 200 uM. HafiTH nauMenbliee anavenne
sarepmupawcliedl pasHocTH noteHunagos Uy, wxoropyio
HYXHO NPHAOKHTE K (OTOEMEHTY, 4ToOB NpPEKPaTHTH
GOTOTOK.

556. Kakosa ponxxuHa OLITE DIHHA BOAHEL Y-H3AYYEHHH,
nanawilero Ha NAaTHHOBYI0 IMacTHHY, YTo0n MaKCHMank-
Haf CHOpocTh OTOSJMEKTPOHOB ORAE Umex=— 3 Mm/c?

656. Ha werannHueckyr NAACTHHY HaNpaBieH NyYoK
yasrpadHonetrororo Hanyyerus (k= 0,25 mxm). Pororok
NpekpaiulaeTcd NpH MHHEManbuoH sapepmuBawuedi pas-
HOCTH NOTeHUREN0E Uwpin=096 B. Onpepeauts paboty
BeixoAa A 3jeKTpoHos H3 MeTanna. ;

557. Ha nosepxHOCTE METAMIA NANSET MOHOXPOMATHYECKHT
ceet ¢ IHHOH BoAHu A = 0,1 mxm. Kpacuas rpannua ¢oto-
spperra Ao =03 wmeM. Ksxas jonsa sHeprud (oToHa
pacxofyeTcd Ha coolLIEHHE SJEKTPOHY KHHETHUECKOH sHep-
rHH?

5568, Ha merans nanser peHTTeHOBCKOE HINYWEHHE C [H-
rofl BoAkM ) = | um. [Ipewebperas paGoToli smixona, onpe-
DEeJHTE MAKCHMAAbHYK) CHOPOCTE Umax (POTOSIEKTPOHOB,

569. Ha merasnwweckyi NAECTHHY HaNpasjeH MOHO-
XpOMETUYECKHT NMyYoK CseTa ¢ uactoToli v=7,3- 10" I'n
Kpacnas rpannua by doTosduperta aaH LAHHOND MaTEepHana
pasia 560 um. OnpenesuTs MaHCHMAJBHYID CHOPOCTE Upe
(PoTOSIEKTPOHOS.

560. Ha yHHKOBY® NAACTHHY HanpaeaeH MOHOXpOMa-
THueckHi nyvwok ceera. QoTorok NpekpaulaeTcid np 3ajep-
musatopefl pasdoery norenimasoe U= 1.5 B. Onpesenurs
BAVMEY BOAEH b CBEYA, VAAAMANETO #a NNACTWHY.

861. Poron npw sqderre Komnrowa Ha csoboaHoM
saeKTpone Onin gﬂtﬂ&ﬂu Ha yroa €= nf2. Onpepeanrs
umnyase p (B MsB/c)¥, npuobperennnil saekTpoHOoM, ecaH
IHepriA (poroHa po paccenund Oumna g = 1,02 MsB.

562, Pentrenopcroe Hanyuexne (A = 1 HM) paccedBaercs
SAEKTPOHAMH, KOTOpPHIE MOXHO CYHTATh NPEKTHYECKH CBO-
GonHeMs. OnpeaenHTt MAKCHMAJBHYI IAHHY BOAHE A ms
PEHTTEHOBCKONC H3JYYCHHA B PACCEAHHOM Ny4Ke.

563. Kaxan poas 3sHepraH (oOTOHE nNPHXOAHTCH NpPH

* Cm. cuocky Ha . 171,
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sgpdexre KomnroHa Ha 3AeKTpoH OTASYH, €CIH paccedHne
poToHa mpoHcXoaut WA yron @ = n/2? Sweprus 113131‘0“3
Ao paccesnust g = 0,51 MaB.

o6d. OnpepenpTh MAKCHMAABHOE HIMEHEHHE JJHHEI
pOARKN (AL} nx MPH KOMITOHOBCKOM PacCEsHHH coeTa ma
cBOOOAHKY SAeNTPOHAX H cepobonublX NPOTOHAK.

565. ®orton ¢ paHEOH BOAHE A = |B nNM paccenica Ha
ceobonHoM anektpone. JlAHHA BOAHE paccesHHoro (oToHa
hg= 16 nu. Onpene/duTe yroa ¢ pacCesHHn.

666. Poron ¢ suepruell e, = 0,561 MsB Gua paccesns
nps# 3fupekre Komntona Ha cBofOOAHOM 3JEKTpoHEe Ha yrog
1t = |80°. OnpepennTs KMHETHYECKYIO SHeprH T anekTpona
OTREYH,

567. B peayawtare sfpexra Komnrona oTon © swep-
rueil g, = 1,02 MsB paccesn Ha cpoDofHbIX 3JeKTpoHax Ha
yroa = 1500 OnpeneJnTe SHEPrHI0 g3  PACCEAHHOTD
doTona.

568. Onpepenuts yroa i, Ha KoTopuift Gbln  paccesH
KBauT ¢ Iuepruedi g = 1,53 MsB npu sdpdexre Komnrona,
ECIH KHHETHYECKaf SHepTHA 3JexTpoHa otnaust 7=051 Msb.

569. PoTon ¢ snwepried g = 0,51 MaB npu paccesiHiy Ha
cBofoHOM 3JEKTPOHE NOTEPAN NONOBHHY CBOEH SHepTHH.
OnpenennTr yroa paccesius .

570. Onpenenstte HMINYJBC p. JEKTPOHA OT/A8YH, €CAH
{oTOH ¢ suepruell g = 1,53 MsB s pesyibTaTe paccesnns
Ha cBOGOAHOM 3NeKTpoHe noTepss '[/3 cBoell sHeprun.

571. Onpenenntt SHEPreTHYECKYW oceileHHoCcTs (obay-
yeHHooTs) E. sepkaabHoll nopepxsocTH, CAH JaBieHHe p,
npodagoaumoe usaygenden, pasvo 40 wmrlla. Hanygeune
Naj3eT HOPMAJBHO K MOBEPXHOCTH.

572, JlaprenHe p ceeTa ¢ SHWMOH BoaHBL A = 40 Hm,
Nagaioiero HOpMajibHO HE YepHYK NOBEpPXHOCTB, PABHO
2 nlla. OnpepeanTs wicho N qmmma NANAOLIHX 38 BpEMA
{= 10 ¢ na naowans S= | mn® s7oli noBepxXHOCTH.

573. Onpepenuts xo3QPHLMEHT OTPAMEHHA p NoBEpX-
HOCTH, €cAH MNpH 3SHEPIeTHYECKOH OCBElleHHOCTH E.=
= 120 Br/m" pasnenwe p cBera Ha Hee oKa3afoch PaBHLIM
0,5 mxlla.

574. [lawneHHe cpeTa, nNpoM@BOIHMODE HA 3EePHKAJBHYD
nosepxsocTs, p=— 5 mlla. Onpenenuts KomeHTpauH Rg
(hoToHOB BO/MHAH MOBEPXHMOCTH, €c/iH JUIHHA BOJIHE CBETS,
Nag2wllero Ha NoBepxHocTh, A = 0.5 MKM,

575. Ha paccrosinMH r =5 M OT TOMEYHOrO MOHOXpOMa-
THueckoro (A =005 mMKM) HIOTPONHOro HCTOUHWKA pacno-
momena naowanxa (S =8 um') nepneHAMKYIHPHO nagsno-
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wHM myukam. OnpepennTs Yhcao N oToHOB, EXECEKYHOHO
NafamiliX HAa naowanky. MowwHocoTe HsaydewHs F—
= 100 Br.

576. Ha 3epxaiibHyi0 nOBEpPXHOCTh Noj yraom o= 60°
K HOpPMajiH Nagaer MNyYoH MOHOXPOMATHYECKONO CRETa
(=590 mum). TlnOTHOCTE NOTOKA 3HEpPrHW CEETOBOrO
nyuka ¢ = | kBr/v®. Onpenennts nasaenne p, Npoxssoay-
MOE CEETOM Ha 3epHaJAbHYK) NOBEPXHOCTE.

577. CepeT nanser HOPMANbHO Ha 3C€PKANLHYI0 NOBEpX-
HOCTh, HAXOAALULYIOCH Ha paccTosiHuy r= 10 oM oT Touey-
#Horo H3oTponHOro sanyuatens. ITpH kawofi MoulkocTH P
H3JIYUATENA JaBfeHHe p Ha 3epKajbHyl0 NoBEpPXHOCThH OyIeT
paBunM | mITa?

578. Ceer ¢ pasvofl Bosnbl A = 600 HM HOpMaJbHO naja-
€T Ha 3EPEAAbHYI0O MOBEPXHOCTH ¥ NPOH3BOAHT Ha HEC gae-
aenne p = 4 mella. Onpepesurs uHcao N doTonos, napaw-
X 3a spema /= 10 ¢ vHa wowams S = | MM® FTOf no-
BEPXHOCTH.

679. Ha seprasbiyo MoBepxHocTh naowagsio S = 6 cu’
nagsaeT HOPManbHO NOTOK W3aydesHs O, = (.8 Br. Onpeae-
JWTL JaBJeHne p ¥ cHiy pasnenss F ceeta Ha 3ty nNosepx-
HOCTbD.

580. ToweyHEf HCTOMHHE MoOHOXpOMaTHyecKoro (A= | um)
HIIYYEHHH HaXOJHTCH B HeHTpe CepHuecKOH 3avepHeHHoil
konOn paguycorm R = 10 oM. OnpenennTs cBeTOoBOE jlaBie-
HHE p, NPOH3IBONHMOE HA3 BHYTPEHHIOW NOREPXHOCTH KoJGb,
eCaM MOILHOCTD HcTouHskKa P — | kDBt

6.MIEMEHTE ATOMHOH 9H3HKH H KBAHTOBOH MEXAHHKH,
$HIHEA TEEPAOIO TEJNA

Ocnosnpie QopMyin

boposckas TeopHA BogopoaoniofofHoro aroma. Momest
HMmynbca sfekrpoHa (BTopoll noctrynar Bopa)

L.o=hn, nns muarn=—"nn,

TOE M — MACCA 3INEKTPOHA, U, — CHOPOCTh 3NEKTPOHA Ha
n-H OpEHTE, rp-— paaHYC n-R cTauHoMapHofi opOuTw; K —
nocrosinnan [lnanka;, n — razsnoe keanrtosoe YHcAO (n=
=124.]

Papneyc n-fl cTapHonapHoll opOsma

ra=don’,
roe ap — nepbhiii SopoecKHi paauyc.
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DuepruA sJeKTPOHA B ATOME BOAC
roe E; — SHeprus HOHH3anHH ATOMAa BONOpOJA.

EHEp'I'ﬁH, H3JiyHaeMadn HAH norAouaeMas aToMOM RO
jpopona,

g=ho=E.—E,,

e== Ef1/ni—1/nd),

T€ 1) H Ny — KBAHTOBHE YHCAA, COOTBETCTEYKILIHE SHEpre-
THYECKHM YPOBHAM, MEXIY KOTOpPEIME COREpIUASTCH MEpexo,
ANEKTPOHA B aroMe.

CNeKTPOCKDMHYECKOE BOAHOBOE YHCIO

v=1/h=R(1/nf—1/nf),

roe A — JJIHHA pOJHHE HAAYYEHHS HAH NOrAOLEHHH STOMOM,
R — nocrosunan PupGepra.
Boanoewe ceofictsa sactsu. JladHa soaws ge Bpoiaa

h=2nki/p,
[Oe p — HMOYAbC YaCTHIKL.
Hmnynee yacTHUE H ero cBfA3b C KMHETHMECKOH SHep-
rHefi T;
a) p=mw; p="\ 2m;T,

6) p=mv=

Fie mp — Macca NOKOH YACTHUL, M - PeJATHBHCTCHKANR Mac-
€d; t — CKOPOCTH YACTHUE € — CKOPOCTH CHETA B BAKYYME,
Ey — sueprusi nowos vacrHum [ Ep= mec’).

CooTHpileHHe HeoNpeneneHHocTeil:

a) ApAxZ=h (nns KoopaWHaTH H HMOyJjbca),

rae Ap, — HeonpeeeHHOCTE NPOEeKIHH HMNYABCa Ha ock X;
Ax — HeOnpeneNeHMOCTs KOOPAMHATH

- 0O) AEAI=Fh (ANH SHEpTHH H BpeMeHH),

rne AE — HeonpepeneHHOCTh JHEpPTHH; Af — BDEMH MH3HH
KBAHTOBOH CHCTEME R OaHHOM SHEPTETHYECKOM COCTOSIHHM,

176



Onnomeproe ypasbuenne llpesnnrepa pas cTailHORAPHBIX
COCTORHHH

d4* 2
L S E— Unp(x) =0,

roe lx} — pONHORAA (YHKIHF, ONHCHBAWIAA COCTOSNHE
QACTHIULL, m — Macta uactHik; FE — nonuas  seeprus;
U= Ulx) — noTeHuHantHAA FHEPTHH YacTHIlHL

laoThocTs PEPORTHOCTH

roe dw(x) — BepoAT

ofHapyHeHa BOAWSH TOMKH € KoopJHHATOR X Ha ydacTke dx.
BepostsocTs o6HapymeHHs YBCTHLE B HHTEDBAJE OT X,

I Xxs

W= g Ip(x)?dx.

£
Pewenste ypasnennn lllpesulrepa pis OQHOMEPHOTO,

Geckoneyno raybokoro, NPAMOYTOABHOTIO NOTEHIHAALHOTO
ALIHKA:

- 2 Tin (CoDCTBEHHAaR  HOpMHpOBaH-
8) PulX) =N TSI—T* a5 onHopan (hyHEUMA)
n'k'n®

6) E,= (coGeTheHHOE 3HAYEHHE IHEpPrHH),

rne n — kpaWrosoe yucao (n=1, 2, 3, ..); [— wmpuna
ska. B obaact OCx<Ci /=100 H P(x}=0.
Aromuoe appo. Pagsoaxktusnocts, Maccosoe yucho sapa
(unco HyKIOHOB B sippe)
A=F-} N,

rie Z — aapaporoe uuedao (4Hcao npotonos); N — ukcao
HeHTpPOHOS.
3aKkoH PADHOAKTHBWOro paciana
dN = —iNdt, nan N= Nee™™,

roe dN — uHCAo Apep, pacHajalouMXcs 38 HHTepsal ppe-
meun di; N — uHcAo wpep, He pAcNaBUIHXCH K MOMEHTY Bpe-
MeHn §; Ny — gHeao sjep B Hawansnull moMent (f=0); A —
NOCTORHHAS PaAHOAKTHEHOrO pacrnapa.

Hucao spnep, pacnaBwHXcA sa spems f,

AN=Nyg—N=Ngl —e ),
T—105 177




B ciyuae, ecin HRTepsan epemeHH Af, 3a Koropui onpe-
JAEJAETCH YHCAO paciasmHXcs snep, MHOTO MEHbIUEe NepHOAa
noaypacnana Jim, TO umeN0 pacnasBlUMXcd Epep  MOMHO
onpenenuTs no Qopmyne

AN=3LNAIL

3aBUCHMOCTE MepHOfE NOTYpacnaja oT  nocToaHHoN

paaHOaKTHEHOTD pacnana
Tipe=(In2) /3= 0,693/A ?
Cpeanee BpeMsi T H3HH pajHOSKTHEHOrO sapa, T.e.

HHTEPRAJ] BpeMEHH, 33 KOTOpHil YmCA0 HEPACHABUIMXCH
AfEep YMEHDIIAGTCH B € PE3,

=1/

Yncao N atoMoB, COAEPHMALIAXCH B paaAHOEKTHEHOM
HaoTone,

N=mN\/M,
rae m-— mMacca Haotoma; M — monmpHan macca; Na—

nOCTosHRas Asoraipo.
AxtusnocTs A pPASOHOAKTHBHOrO HaoTONa

A= _dN/di=—AN nan A= LNpe M= Ape

rae dN — upeno saep, pacnajawiqHACA 33 HHTEPBaj Bpe-
‘ KTHBHOCTE H30TONA B HAYa/bHEH MOMEHT

npemeﬂa
Ypenannasn aKTHBHOCTBE H3IOTONA

g=A/m.
JedenT Macck sapa
Am=Zmy (A —Z)m, — my,
rpe L — sapaaonoe uyncio (Yucao npotoHos B sape); A —

Maccopoe uHeo (YHeAO HyKIosoes B uape); (A-—-Z) —

YHCAO HeliTpoHOB B Aape; M, —— Macca NpOTOHAa; M, - Mac-
ca HelTposa: m. — Mmacca sSApa.
JHeprus cRA3N ARpE

. V.Egzn% Mﬂg, -

rpe Am -~ nedeKT MaccH Anpa; ¢ — CKOpOCTL CBETa B
BaKyyMe.

Bo BHecHCTEMHLIX €HHHIAX HEprHs CBA3H WApa paBHa
Epe=931Am, rpe pedext macce Am-— 5 a. e m; 531 —
RosdupHuKeHT NponopusioHantHocTH (1 a. e M.~ 931 MsB).
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Te MKOCTh KpHCTANTA. CpenHas 3HepriuH KBaHTOBOrO
n.a,nmepuum oCUHAASTORA

(8> =0+

Te €0 — HYJERAH 3Heprs (ea="/shw);, B -— DocromnHas
Ilnanka; w — Kp Emnan yacToTa KogebaHHA OCIHIAATOPE;
E — nocTosiHHAas buMana; T — TepMOARHAMHYECKAA TEM-
nepaTypa.

MoJHpHaR BHYTPEHHSS SHEDrHS CHCTEMB, COCTOSLIEH
H3 HEB3aHMOAEHCTBYIOUMX KBAHTOBMX OCUWINATOPOB,

Un= U+ 3RO /("7 —1),

rie R — Monspwad rasosaf nocronHHas, ©r—=ho/k —
XapakTepHCTHUECKas Temneparypa Dimwreina, LUp.=—
= */3ROr - MOAHpHAR HyJeBas 3WEprua (no JfinwTedny).
MonapHas TenAoEMKOCTh EPHCTANIHYECKOTD TBEpHOIo
Tena B OONBCTH HM3KHX TeMnepatyp (npenenbHuii 3akoH
Hetan)

Cn="2"R (L) =234 (4) (T<80).

Tenaora, Hecnﬁxmnman AN HArpeBaHH® Tena,

rpe m — Macca Tena; M — moaapuas macca, Ty v T, —
Hﬂqﬂ.ﬂbﬂﬂﬁ H KOHeyHasi TEMNEeparTypil TeJa.

| KBauTOBOH crarHcTuxkH. Pacnpepenensie cso-
ﬁﬂﬂl‘lbl?( 3AeKTPOHOB B METa/Lle No snepmnu npu 0 K

dn(e) =—5=( %’T&) e"/2ds,

rae dna{e) — HOHIlEHTPAILHH MEHTPOH’I'JH? SHEPrHA KOTOPHIX
3aKII0YeHa B npepenax ot € Ao e+ de; m — macca saexTpos
Ha, JTo BHpaMEHWE COpPABEAAHBO NpH g=_"€f (rne ey —
SHepry#s HAH ypoBeHb Pepmu).

Dueprun Pepmu B Merange npH T=0K

B a2 .31
ﬁgﬁwﬂi}—m(ﬁﬁ ir
Ijie 1 — KOHIEHTPAUHA NEKTPOHOB B MeTane.
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NoaynposopHKuKK. ¥ NenbHas NPoBOAHMOCTE CODCTBEHHEIX
Oy N pOBOAHHKOB
v=voexp(—AE/2RT),
rne ﬁE wxpﬂﬂa mnpemenuuﬁ 30HE, Yo — KOHCTAHTA.

1= Iexp(eU/kT)— 1],

rae lp — npepenvHoe aHavenne cuam obpatHoro Toka, U —
BHELIHEE HANpPHMCHHE, np:{aﬂmﬁﬁme K p-1- I'IEP-E’JDG,H}’

Koutaktuiie u TepMmoajexTpuueckue spaenus. Buyrtpeu-
HAH KOWTAKTHAH PE3HOCTE NOTEHUHANOB

- Eﬁmmf}
Uig= EE \

rne £F, M Ergmgﬂ'ﬁ[}!‘liﬂ' IIFEPMH ﬂﬂmﬂmmeul{n LA nep-

Mpumep 1. SnekTpoH B aTOME BOJOpPONA MEpelles ¢ yer-
BEPTOTO 5Hepre’rmecmm yposua Ha stopol. Onpepeants
SHEPrH0 HCNYHIEHHOrO NMpH 310M (HOTOHA.

Pewenune J[Jlan Onpejefiens SHEprHH oToHa BOC-
nmaayemc:a cepHaJgbHol gopMynoll ans BopOPOACTIONOOHKX
HOHOR:

1 ;Wﬂzﬂi 1/ni—1/n}),

e A — mﬂua BOJINEL OTOHE; R - [IOCTOHMHEN |
Z — 3apaa Wipa B OTHOCHTEJbI
dopmyna nepexunu'r B CEpHAalbLHYI

| iimpujm}’ nns Bn,nn-
pona); n; — HoMep opOHTH, HA KOTOPYIO NMepeie] NeKTPpoH;

fts — HOMEp OpOHTH, ¢ KOTOpOR mepeimen saexrpor (my #

fig — FN2BHEE KBAHTOBHE YHCIA).
Ineprun $oToHa g Bupamaercd Gopmynod

e=hecfi.
Hostomy, ymuomus obe YaCTH pasedctea (1) H3 he,
nwlytmu Bupamenne I mpmu d}mﬂa
Tak kar Rhc ecTb SHeprusl HOHHSAUMH Eg ATOMa BOAOPOLA, TO
e=EZ%(1 /0l — 1/nj). :
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BrMHCAEHHA BHIOOJIHHM B0 BHECHCTEMHHEX EIHHHLaX:
E~—~1363B (cwm. 71atn 1 Tllpeinowmenun); £=1; n=2:
fig=—4.

e=136-19 5r—-) 3B=13,6-3/16 sB=2.55 5B.

Npumep 2. DNEKTPOH, Hawa/LHOH CKOPOCTHE) KOTOpOro
MO¥HO NpeHefpeyb, Mpoile] YCKOPAILWYI PasHoCTh MOTEH-
unanoe U, Hafth pauwy BogHsl jle bpolna saexTpona A4
neyx cayuaer: 1) U, = 51 B; 2) Uy = 510 kB.

Pewenune Jauwa ponsn ge Dpolna naa vacTuusl
3aBHCHT OT ee HMIYaLCa p H onpeneasercs dopmynord

A=Hh/p, (1)

roe h — nocroandan [lnanka.

Hmnyabe yacTHUE MOMHC ONPEILAHTL, €CIH H3BECTHA ee
KHHETHYECKaRA suepria 7. CBAZL HMOYABCA © KHHETHYECKOH
SHeprHeH pasaHyHa A48 HepeIATHBHCTCKOrO ciAyyad (Korna
KHHETHYECKAA SHEeprHs 4acrHilbhl MHOMO MeHbllle CE SHEPrHH
NoKoA) W AR PeARTHEHCTCKOrO ciaydMas (Korga KHHeTHye-
CKaf SHEeprHa cpaBHHMa © SHepruel nokos 4aCTHUL).

B HepelATHEHCTCKOM caydae

p=- 2maT, 12)

e Mg — M3cia NOKOHA ‘iﬂt"ﬁ"ﬁﬂhlm
B penfTHEHCTCKOM caydae

rae Eo= mec® — SHEPrHA NOKOA YaCTHIM.

Dopmyaa (1) ¢ yuerom cooTHowennd (2) u (3) sanu-
leTcs:

B HEPEJIATHBHCTCHKONM CJAyHac

(3)

(4)
B ]]MHTHBHETE:I{QB*E EJI}”IH‘E:
5 : (5)
AEE - NiT/c

CpapHHM KHHETHYECKHE SHEpPruH 3JeKTpoHa, MpOIIeie-
ro 3ajaHHEE B YCNOBHH S87aYH PasHOCTH MOTEHUHAIOR
Uy=51B u Uy=510 kB, ¢ sHepruell noKos 3SaeKTpoHa M
B 3aBHCHMOCTH OT 3TONO PEIUHM, KaKyl Ha dopmya (4) Hau
() caeayer DpPHMEHHTL AAR BHYHCAEHHA [JHHL BOJHH
ae Bpolan.
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Kak uapecTHO, KHHETHYECKASA SHEPrAA SAEKTpPOHA, NpO-
IWENINEro YCHOPAILYI0 pasHocTh noTteHpHanoes U,

T=—gl.

B nepeom cayyae Ti=elU=0513B=051-10"* MaB,
YTO MHOIO MEHLIE SHEDFHE NOKOR MMEKTpoHa Fo== moc’ =
=0,51 MsB. CreflopaTe bHo, B 3TOM CNYY#E MOMHO NpHMe-
HHTH (hopm J?,f (4 Iasn ynpouiennsi pacqeToB 3aAMETHM,
yto Ti=10"" mpc*. llopcraese 51o BHpaXenne B dopmy-
Jy (1), nem:mmum ee B BHOE

Yyutnipasa, uto A/mec €CTL KOMNTOHOBCKAA JIHHA BOJ-

Hul A, noayuaem
M= lﬂﬁﬁf@

Taxk kak A—243nm (cm. taGa. 1 Tlpwnosenns), To
o= 10°-2,43/+/2 my== 171 mn.

Bo eTtopom cayuae KuHerHueckas sHepruf Te—elo=
=510 kaB=051 MsB, 1.e. papHa JHEprHd [OKOA SJEKT-
pora. B stom caywae HeoOxonHMO NPHMEHHTL pPe/JATHBHCT
CKYIO opMyay (5). ¥Yuktwieas, uwro T:=0051 MaB=
= mgc’, no dopmyae (5) waxonim

ha= : R
Vi(Zmed® | m@%muﬁfﬁ v dmoc

M= ALG.
lopcrapwm sHayeHue A W MpOH3BEIEM BLIYHCICHHH
do=2,43//3 nu= 1,40 om.

Mpumep 3. Kuuerwueckan sHeprHsi AeKTpoHa B aToMme
BOAOpOAS CcOCTABJAACT BENHYHMY nopagka T=103sB. Hc-
NOJAL3YA COOTHOLIEHHE HEONpPEAEJEHHOCTEH, OUEHHMTEH MHHH-
MaflbHbie JHHEAHLIE pasMepPn aToMa.

Pewenne CooTHowenne neonpelelcHHocTefi AR
KODpIHHATE. H HMIOYNLCA HMEST BHJ

AxAp, ==, (1)

roe Ax — lmn[m;l,e.neﬂﬂmb KOODJAHHATH yacTHns! (B pau-
HOM CAyYae 3JeKTpoHa); Ap, — HecnpeleJeHHOCTE HMITY/b-
ca YacTHun {M&mpﬂa}, % — noctosAnan llnanka.

HIH
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Mz coornowenns weompenenenuoctell caemyer, urto uem
TOUHEE CNPEfEAeTCH NOIOMEHHE YACTHIE B MPOCTPAHCTEE,
trem Gosee HEONpEAENEHHEIM CTAHOBHTCA HMOVIEC, a cfeflo-
BATEILHO, H sHepruA yacTuun. [lyern atom umeer auwefi-
HHE pasMepll [, Torga SieKTpos atoma OyoeT HaxofHThCH
rie-To B npefenax oOnacTH ¢ HeONpenesIeHHOCT IO

Ax=1/2

CooTHolieHHe HeonpejeteHHocTel (1) MoRHO sanicaTh
B ITOM ChyMat B BHOE

(/Dap.=h.
OTRYlla
[=2R/Ap.. (2)

PusuyeckH pasyMHaA HeolpeleJeHHOCTE HMyakca Ap,
BO BCHKOM CAYHae HE LOJUKHA npeBhlinarbh 3HaEYNeHHA caMoro
HMIYIbea ps, T. € Ap.< p,. HMnyaee p. CBA32H ¢ KHHETH-
yeckoH sueprueil T cootnomensem p.=—+2mf. JameHum
Ap. suauennem 2mT (rasas samena He yBeawuut ).
lNepexons oT HepaBeHCTBAa K PaHEHCTRY, MOJYUHM

L= 2N~/ 2mT. (3)

[NpopeprmM, paer Ad noayyennasd QOpMyna edHHHLY AAHHRE.
s wroro B nNpapyw yacte thopmynu (3) BMecTo CHMBEO-
NOB BENHYHH NoacTasHm obo3HaYeHNA HX @AMHHILE

8l 1lmee %(1ﬁm)§ﬂ_ltw

I wi

lﬁy@ﬁﬂf /2
W(Wﬁ) le=1n

Halipennan eadHHLa ABJIAETCH enMMHUed JINHLL,
[Npouagener BHYRCICHHA:

1. "’QWM
s ETRTRINENLE

s 1.24- 107" m— 124 um.

Npumep 4. Boanosas dyukuxa ﬂx}mﬁﬂﬂsin%x OIH-

CHBAET OCHOBHOE COCTOMHHE WACTHLN B GECKOHEMHO raybo-
KOM NpAMOYTOABHOM AUHKE WHpHAOA [ BLiMHCIHTL BEpOAT-
HOCTE HAXOWJEHHA YACTHUH B MajJom HuTepBane Al= 0,011
B 0eYX cayuaax: | (e6aus crenxn) (0=x="Al:; 2) B cpen-

HeH HacTH ALHKA (m;w--—- %{%xﬁg%m}m—%—) ,‘
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Pewenue, Beposit-
HOCTH TOrD, UTo yactEua Oy-
Oet ob0HApPYMEHA B HHTEpAaaJe
dx {or ¥ po x + dx}, nponop-
UHOHANLHAa STOMY HHTEpBany
H KEaIpatTy MOAYJIA BOJHOBOH
G yHKIHA, ONHCHEBAWOULER faH-
HOE COCTOAHHE, PABHA

w = |[Pp{x)Fde.

B nepeoM cayuae HCKOMaA BEPOATHOCTL HAHNETCH HHTEr-
pupoBauem B npeneaax or 0 no 0011 (puc. 64):
Lol

.,._L sl

3HAK MOAYIA ONVILEH, TAK KakK  — (QYHKIHA B 1AHHOM
Chyuae He ABIACTCH KOMIIEKCHOM.
Tak kak x uamenrercda B uuTepeane O="x<"0,01{ u, cae-

JoBaTeacHo, nx /i< |, copapeninepo npHGaHKeHHoR p;amm-

CTRO
V £ 2

st 4 iy
sin 'T,Xﬂ( T E) .

C yuetoM storo Buipaaenws {1) npumer eun
ﬂl}lt l}.E!f

Ilocne puTerpHpoBaHHA NOJYYHM
w=—n’-10~°=6,6-10"",

Bo mrapom cayuae momuo ofofituch Ge3 WHTErpupoba-
HHAI, TAK KaK KBaApaT mOAYJA BOJHOBOH diveKUHe pOAHIH
€¢ MaKCHMYMa B 3ajlaHHOM Manaom uuTepeane (Al=0,010)
npakTHyeckH He HaMennercH. Mckomaa BeposTHOCTE BO BTO-
poM Ciydae ONpeleasieTcH BLIpaXKeHHeM

W= [p({/DIAL
HJH

e
1= sin-J )at....—rﬂm: 0.02.

ﬂiam;; ‘5. Buuucauts pedekr mMacChi M SHEPTHRY CEA3H
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Pemenne Macca Aanpa Beerna MeHblle CYMME mMace
cpofionHbix (HaxonsuMxen Bee mppa) npOTOHDE M HeHTpo-
HOB, H3 KOTOpBIX HIpo ofpasoBancck. Jedext macck Aapa
AM H CTh Pa3HOCTE MEXAY CYMMOA Mace cBoloHBIY HYKIO-
HOB (UpoTOHOB M HEHTpOHCOB) M Maccoh Anpa, T. e.

Am=Zm, A —Lm,— m., (n

roe £ — aTOMHBIH HOMep (dMMCAO npoTOHOB B Azpe); A —
MACCOBOE HHCOAO (YHCAO HYKIOHOB, COCTABJAIOUIEX AApO);
My, Mp, Mg — COOTBETCTBEHHO MAacChl NPOTOHA, HedTpoHA
K Rapa.

B copapoussix Ta0AHLAaX Beerpa JaioTos mMaccel HelT-
pafLHKX BTOMOE, Ho He Afep, nosromy dopmyay (1) uene-
coobpasno npeobpazoBaTk TEK, YrobOl B Hee BXOAMJIA Mac-
ca iy HeATpaabHoro aroma. Momuso cuwTaTe, wrTo macca
HeHTpanbHoro aToMa paBHa cyMMe mace fflpa W 3JEKTPOHORE,
COCTABMAIOLUIHY SACKTPOHHYIO O0OJOUKY aroma: M= fia-}
+Zm., oTKyRa S )

Bulpazue B paepescree (1) macey agpa no dopwyae (2),
noayuaem Am=Zm,+(A—2Zym.— m.+ Zm,, wnn

Am = Z{my}-m.) + (A—Z}ym, — m..
dameuas, 4TO Myt mMe=—1my, o€ My — Macca arToMma
BODOPODIE, OKOHYATENLHD HaxonHm
Amss Lmu+(A—Z)m,— m.. (3)
Mopctaewe B Buipamenne (3) 4uenopRie 3HAYEHHS MAECC
{cv. Taba. 15 ¥ 17 [lpanomenns), noayumnm

Am=]3-1,00783 4 (7—3)- ,0O0BGY —7-0,1601] a. e. m=

=0,M216 a. &. m.
B cooTBETCTEHH € 3#KOHOM NPONOPUHOHATLHOCTH MacChl
H SHepryvH
oo E—cAm, (4)

FOe ¢ — CKOpOCTL CReTa B BaKyyMe.
KosQip Ry HeRT NPonopuHoHalbHocTd € MOMeT ObiTh Bhl-
PAMEH TBOHKO:

c*=9-10" m*/c?, win ¢*=AE/Am=9-10" [im/xr.
EclH BHYHCIHTE SHEPTHIO CEBA3H, MOJB3YACH BHECHCTEM-
HLIMW EOMHELAMH, TO ¢ =93] MsB/a. e. m. C yuetom 3storo
topmyna (4) npumer BHO
F—931Am (MaB). (5)

186



lNoacrasue Hafigeuwoe anawenue Acdekra Maccd fAfpa
B (opuyny (5), noayuam
E=1931.0,04216 MaB==139.2 MsB.
flpunevornue. Tepeun epedesT Macchs NacT0 NPHMENRIT B APYIOM

enbicae: pediexToM MaccH A HASHESIT paINOCTE MEHIY MaccOR Hedr-
PRALHOTD BTOME RANEDIO HSOTONE M Bro MacconuM wweaom A:A=m,—A.

Sa eeauunia ecoforo QEaRUecKolt CMBICHR HE KMERT, BO B2 HCDOALBORE-
PO Doonn 't B pEde myqnw 553’%&!&&&;‘; ynpmﬁm aaadcacHEs. B pa
eToAmen nocolink B eeTcH B Brpy achext Macce Am, onpeisane-
LI @upu}m (.

Npumep 6. [pu coypapesds g-uacTHUW ¢ Anpom Gopa
'B npomsomna ApepHas peakuus, B pE3yALTATE KMWﬁ
ofpasceanock B3 HOBHIX H pa. OpwkM H3 9THX Agep Guao
Agpe aroma pofopopa {H. Onpenennts NOpAAKOBLI Homep
H MACCOBOE YHCMO mpum AfApa, DATH CHMBOJHYECKYIO
3aMHCh AJEPHOH PeakuWp M ONpefe]HTh €€ SHEepreTHUecKHi
athdherT.

Pemenne Oboasaudv HeH3BECTHOE ALPO CHMBONOM
2X. Tak kak a-yacTHLA NpencTaBaser cobiofi Appo reauns sHe,
3alHCh peaKlHd HMeeT BHI

He+ '§B—1H 42X,

Hpnmanna AdE O mxpane:mm qHCGAd HYKNOHOB, [OaY-
uyHM ypaeHenue 44 10=1+4A, orxyla A= 13. IIpHmennn
3aKOH COXPEBHEHHA 3apaApa, NoAyyHM YypaesHenuwe 24-5—
= |- £, orkyna £=06. Caenopareabio, HEH3BECTHOE ALPO
ARMASTCA SAPOM BToMa HaoTona yrnepoga 'iC.

Tenepr moMeM 3anpcath pPeaxknHid B OKOHUATEABHOM

BHIE.
iHe 4-'iB-» [H + §C.

SueprerHueckii sguberr. O apgepHoll peakiHl onpelen-
Tes No dopmyse
Q=931{{mue+ me) —{(mu 4 mc)].

dneck B nepBeIX  Kpyraklx ckobKax YKasaHel Macch
HCXOMHHX Alep, EO ETOpHIX CKOGKaX — Macchl #pep — npo-
aykrop peakups. [Tpn uncnosrIX nopcyeTax no stoit dopmy-
J¢ MaCChi HECp 3aMEHHIOT MAaCCaAMH mﬂ?pﬂ}ihﬂﬂx STOMORB,
BoaMomHocTe Takoli 3saMeHBbl BEHTEKAeT W3 c,gg;[ymmm
coobpamenuiil
HCAO SAEKTPOHOE B SheKTpoMuoll oloNoyke uelTpasb-
HOMQ ATOMA PABHO ero sapaposomy wHony £, Cymma saps-
JOBBIX MUCe 1 HCXOOHHIX AAEp PABHA CYMMC 3ADAAOBMX uHCEN
Anep — npoayxToB peaxuuy. CAejopaTebHO, EKTpOHHHE
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oBONOUKH ANEP FeTHsi H GOpPa CONEPMKAT BMECTE CTONBKO e
SACKTPOHOB, CKOILKO WX CONEPIAT S/eKTpomiLie 0BOIOuKH
Aep yraepoja H BOmopona.

OueBRAHD, 9T0 MpH BHYUMTEHHH CYMMB MACC HefiTpanb-
HbIX ATOMOB YIVIEPOJA M BOJOPOJA H3 CYMMEI MACC ATOMOB
requs u 6opa Macch 3AeKTPOHOB BRNAAYT W M MOJYYHM
TOT IKE pesynbTaT, kak ecns 6u Opanw macceuw spep. lNoacra-
BHE MacChl aToMoB (cm. tabn. 15 lpunoxenusn) B pacuer-
HYI0 (OPMYITY, NOAYUHM

Q = 931(4,00260 4 10,01294) — (1,00783 4 13,00335) M3B —
= 4,06 MaB.

Mpumep 7. Onpepesutn Hau@nbﬁgm AKTHEHOCTE  Ap
palHOAKTHBHOIO [Mpenapara Mariusa “'Mp mMaccoli m—
= 0,2 MKr, 8 TaK¥Ke ero akTHEHOCTH A yepes ppema [— 6w
Ilepron noavpacnana Ty MArddHA CYHTATH HIBECTHRIM.

Peweunne Axreesocts A H3oTONA XapaKTEpHayer
CKOPOCTL PAJAHOAKTHEHOTO PaCNaja H CNOpeleffAeTcs OTHO-
menHem yncna dN Agep, pacnaBliMxcsl 3a HMTEpBAd Bpe-
Medn di, K 9TOMY HHTEpBRAIY:

A= —dN/dt (n

JHaK «—» NOKAHBAET, HTO YHCAC N pagnoakTHBHHIX Anep
C TeyeHHEM BpeMeHH yOnipaer.
Ilasi toro yrobu ualite dN /df, BocnonnsyeMesa sakoHom
PAAHOAKTHBEHOIT Dacrana;
rae N — yHcno papHOaKTHEHEIX SIEp, COODEpMALIHXCA B
H30TOME, B MOMCHT BpeMenH £ Np — uHCio pajsicANTHEHBIX
ALEp B MOMEHT BpeMeHH, NPHHATLIN 3a Hayaababf ({=0);
A — MOCTOAHHAA paaMoaKTHEHOrO pacnaja.
[pogndibeperunpyem Bwpaxenbe (2) no BpemMeHs:

dN/fdl = —LNge™™, (3)

Hexnoune us dopmya (1) v (3) dN/dE, HaxopuM aKTuB-
HOCTE MpenapaTta B MOMEHT BpeMeHH f:
A=hNge ™. (4)
Havanuuyw axtupHocTe Ay npenapata nojgyysm nps
=0 :
Ao=Np, (5)
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MMocronaxnas panvoAKTHEHOTO pachafla  CEX3aHa C ne-
pHollom noaypacnana 7 cooTHoUIEHEEM

% = (In2) /T (6)

Uweno Ny papHoSKTHBHBIX HOED, COJEpPMAETIHXCH B H30-
Tone, PaBHO Npod3BeleHHI0 NocroARHoR Asorappo Ny na
EOJHYNeCTRO BEINECTEA ¥ NAHHOIO H30TOHa:

No==vNa=Na, (7)

roe m — Macca usorona; M — w}nﬁwaﬂ Macca.
C yuerom eruipaxenufl {6) u {7) dopmyau (5) n (4)
NpPHHHMAIT BHI -

| I 2 In2 o _Finr
(8) mw% ;;ﬂ Nae'2. ()

IMpouseenem BryHcaeuHA, yarThiBas, Y10 Te= 10 MuE=
=600c {(cm. Taln. 16 i‘ipu.mm@mm} In2-—0.693, [=
=6ug=6H(-36- 10° ¢— 2 16-10° ¢:

g2-10°

Ap=S2iy S8 6,02:107 Br=5,13- 10" Bx=5,13 TBK;

s —_— L IE. I
A=S20 fg 6.02.-10%e o Bx=—8123 Bk

Mpamep 8. Menoaksysn KsaHTOBY® TEOPHK TEMIOEMKOCTH
SiiMiUTeliHa, BRHMHCOETE VACTERYIO TEMJAOEMKOCTE € NPH Mo~
CTOAHHOM OBHEME ATIOMHII npH Temnepatype T=200 K,
XaparTepHCTHURCKYI0 Temiepatypy O JimiuTefina npuuaTh
ANA amOoMBHHR pasHoi 300 K,

Pemehte ¥YieanHan TCOINOEMKOCTH € BRIIOCTEA MO
#eT OLTk BHIpaMENA HCPEd MOSADHYID TCNROSMKOCTh Cnp
COOTHOLICHHEM

€= CufM, (1)

rne M -— monfipHan macea,
MoasipHas TenaAoeMrocTe npd OOCTOAHHOM olbeMe no
TEOPHH DRHIEHEA B}Apﬁwaﬁaﬁs dopsynod

e
aﬁi = (o ""E‘N i} {2}
Hopctaens B (1] Bupamsupe TemmoeMmMeocte O, no
dopuyne (2), nonmyum

_ 3R s BuNG oHET .
c=5(F) Fmr (3
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[poxasenem BuivBcaenus:
38,31 oy 2 S
= E?ﬁ?nm ?@E) mMHm-!ﬂ;
= 770 N/ (ur-K).

NMpumep 9. Onpepeantt rennory AQ, HeoOXxoOKMYIO N5
HarpeeanHA gpucraana NaCl maccoit m=-20r or remne-
paTypH T;=§pl'i ho remnepatypul To=—4 K. XapakrepHerH-
yeckyl Temnepatypy JleGaa €p pag NaCl npuuare parmoi
320 K w ycnoswe T'< Gp cHMTATH BHIIOJHEHHLIM.

Pemeuwune Tennora AQ, noaponumas Aana sarpepa-
HHA Tena ot remneparypul Ty 2o Te, MOKET GLITE BHMHCIEHS
no gopmyne i

aQ=\ c.a7, (1)

rne O — TenaoeMKoCTL TENa.
TennoeMEOCTL TEME CEASaHa ¢ MOJApHOH TemJoeMKo-
CTHI0 COOTHOLUEHHEM

Cr=mCu/M, (2}

rne m — wacca rejda; M — moanpHaH Macca.
Ilopcraene Bupakenne O 8 opuyny (1), nosyunm

AQ =~ CndT. (3)

B ofuien cayuae tenaoemMiocTh Cn €0Th CI0MHAH DYHK-
OHA TEMOEPATYPH, NOITOMY BRHOCHTE €2 33 3HAK HHTErpaJa
Heab3s., OpHako eciH BLIACIHEHO yoioBHe 1< ®yp, TO Ha-
xomnenne AQ obnergaercd Tes, 4WTO0 MOMHO BOCNOAL3O-
BATLCH npeflenbHblM aakodowm JleGas, B cOrNacHH € KOTO-
PHM TENIOEMKOCTL NPONOPUHOHAALHA KYOY TepMOIHHAMKYE-
CKOH TEMNEPATYDHL:

Cn=2R( 5. (4)

[lopcrapnsnn monApHyl TenaoemkecTe (4) B dopmyny
(3), noayuum

7
_ _ Da' m R

E

Brnoavum HHTE[‘pH[}IDBﬁHﬂEI
_ %n* m Ry 13 T
A= T—7)-
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[epenucar nonyyennyw GopMyny B BHAE
AQ=-T 5" m W’?{n—»..

NPOH3BEAEM BLIUHCACHHA:

' -~ M S0t B,
aQ= T
=1,22.10"" M= 1,22 mJIx.

Npumep 10. BriudcanTs MaKCHMaIbLHYI0O DHEpPrHID Ep
(aueprimw QepMH}, KOTOPYD MOryT HMETE cBODOMHLE SJEKT-
poul B meraane (menk) npu Temnepatype T=0 K. [lpu-
HATH, YTC HA KAKALIA 4TOM MEOH NPHXOAHTCA N0 OJHOMY
BAJIEHTHOMY 3JCKTPOHY.

Peweunne MakcumanbHan ISHEPrHA Ef, KOTOPYIO
MOTYT HMeTh 3JeKTpoHul B Metanne npu I'=0 K, ceAzana
C KoHuewtpaumneh u:n’t‘gj BX SJAEKTPOHOE COOTHOLUEHHEM

r= R(30n)*/2 (2m), (1)

e i — nocroauuan [laamka; m — macca saekTpona.
Konuentpauua csoGooHuX 3JEKTPOHOB MO YCJAOBHK 3a-
Az#YH paABHA KOHUEHTPALHH STOMOE, KOTOpaf Momer GHTL

Haiaenn no dopmyae
n=pNn/M, @

roe p— MAOTHOCTH Mepw; Nx — nocroauHas ° Asorappo;
M — woaspuas macca.
[logcrapnan BeipaeHde n B

3-(3,14)-8,9.10% 8%
— 118107 [l = 74 3B.

Mpusep 11. Kpemuneswh obpasey narpesaor oT Tem-
nepatypul {;=0"C no remneparypu fo= 10°C. Bo croakko
pas BO3pACTAET €ro YIRAbHAA NpOBOIHMOCTL?

Pewenne YaeavHas npoBOAHMOCTL y coOCTREHHEX
NOJYIPOBOAHHEDE CBASEHA C Tmnepm:;pﬂﬁ T coorwolue-
HHEM

7= Yot mMﬁiﬂfW’?

rie Yo — koHcTauTa, AFE — iHpHHA 3anpelleHHol S0

‘
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CaenoparTenkto,

Lo ol ()]
Vs ﬁmM%‘i‘?k &xp T‘ " @ -

[Nonaran nna kpemunn AE=—1,1 3B, npouaBpenem BuiMHC-
JIEHHH

"o (760" ¢ 1 ,.,,,.,.....E....,)_«
w Pomwo\TR T et

Japaym a8 CAMOCTOATENLHOID pPElIEHHA

1. OnpeseanTts 3HeprHio e (OTOHA, HCNYCKAaeMOro NpH
fepexone 3JeKTpOHa B ATOME BOJOPCOA C TPETLETO IHEpre-
THYECKOTO YPOBHA Ha ochHoBHod. [12,1 sB]

2, Onpeae HTL NEpBWH NOTEHUMAN BO30YXKIPHHA 4
aroma mopopopa. [10.2 Bl

3. Buuncants pauuy poanbl ne Bpollan A pas snekvpo-
A4, MPOWENLErD YCKOPAKILYI) pasHocThs TNOTEHHHANOB
U=225B. [0,258 um]

4, Eh!qumma LAHHY BOAHBL e Bpofas h pas npotona,
JEHMYUETOCA co ckopocTeio v=0,6 ¢ (¢ — cropocTs cBeETA
B Eﬂﬂﬁ&t&j [i 76 i)

5. OueHHTs € NOMOUBLID COOTHOINEHHA HEoNpejeneHHo-
CTEH MHHHMAJNBHYI KHHETHUECKYID SHEPTHW T .. SJCKTPOHA,
NBHMYUErocd BHYyTpH ofepHdueckoli ofnacrd  JHaMeTpoM
d=:0,1um. [153E]

6. Onpeneauts OTHOCHTENLHYI) HEOoNpeleeHHOCTh Ap/p
HMOYABCA ABHMYUIEHCA YHacTHUL, €CIH  JO0YCoTHTe, 4TO
HEOTPENENEHHOCTE €8 KOOPAHHATEI paBHA [UIHHE BOJHLL
ne Bpoins. [0,16]

7. DAeKTpoH HAXOOHTCA B OPAMOYTOABHOM NOTEHIIHAMR-
HOM AUIMKE ¢ HernpomHyaemblMM crenkami. upuua siueka
{=0,2 um, sHEPrHA anekTpoHa B Aumke £=37.8 sB. Onpe-
DEAHTL HOMEP N SHEPreTHYECKOrD ypOBHSL H MOAYJE BOJIHO-
poro pextopa k. [2: 3,14-10" m ']

8. YactHia B noTEHNHAJIBHOM AUIHKE HAXOOHTCA B OC-
HOBHOM COCTORHHH. l{amm aapum*mc'm ﬂﬁnapymﬁuﬂn Y-

[0.609; 0,196]

9. Bumseinis swepruio cessu E., anpa nefrepust JH u
putia 1H. [2.22 MsBE; B 47 MaB]

10, Bmw{m’m SHEPreTHYCCHHA superT Q peaxnwHy
{Be 4 fHe - '3C 4 gn 15 71 MsBj

11. To xe, n.rm peakums SLi 4 {H—-iHe 4+-iHe. [4,03 M5B]
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12. Onpeneants yueae N aTtoMos pajiHOAKTHBHOMO npe-
napara Hona '3 maccoli m=0,b MKr, pacnaBmHXcA B TEYe-
uve ppemenn: 1) f=1mun; 2) =7 cyr. [1,38-10":
1,04- 10"

13. OnpenesmTe aKTHEHOCTE A pajHOAKTHEHOrO npena-
para eS¢ maccodi m=-0,1 mxr. [543 xBx]

i4. Onpepennts yacrory v koJefianei atoMoB cepelpa
N0 TEOPHH TENJOEMKOCTH JHMuITeliHa, €ciH XapaKTepHCTH-
yeckan Temnepatypa cepefpa BGp= 1656 K. [3.44-10 " ['y]

15. Onpeneante cpenmoo sHeprur (&) JAHHEHHOrO,
OAHOMEDHOTO KBAHTOROIO OCHMAAHTOPA [OPH TEMDCpPaATYpE
T=0:=200K. [1,61-10* x] |

16. Onpepesnte tennoty (), HeofxooMMmylo RS Harpe-
BaHHA EpHCTanna Mefgn Maccoh m=100r or I'N=10K
T:=20 K. XapawnTepucTRueckan Temnepatypa JebGas pas
mens Hp=320 K. Conrars yeioBue [y < @ BENOJAHEHHBIM,
[3.48 M|

17. Bripasuts Cpeiioln KBANDATHEHYID CKOPOCTBE (U}
HEPES MAKCHMEJABHYI) CKOPOCTB Upg WIEKTPOHOB B MeTajle

18. Merann naxoawres npu temneparype 0 K. Onpene-
AHTH OTHOCHTE/BHOR YHCAD SJEKTPOHOB, SHEPTHH KOTODBIX
oTAHuaTes oF sHeprus Pepmu He Goaee nem Ha 29%. [0,03]

Kowtpoabuas paGora 6

TelGauua BapWaHTOB A CNEHBANLHOCTCH, YuelumMH ANananM

pabtor

607 | FI7 | 6%
606 | 68 | 68
609 | 619 | 629

e9 | 8% | 689 | g9
610 | B | BEW

D00 el O R e LS RS e 2 =L
T

Hag
633
] i m . =
616 | 6% 636 @ B4 @ 655 | BB | 676
8
Bl
640

601. Hepcafympennmit  aroM  sopopofia  norsoulaer
KBAHT HAAYHEHHH C AAHHOH BOAHE A— 102,6 uM. BruHCcARTS,

nofbsyrch Teopeed Bopa, papuyc r sAeKTpOMHOH OpGHTHL
BoabyMIeHHOrD ATOMa BOAOpODA.
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602. Buuvcanrs no teopud bopa panuye r: Bropoit
crainoHapHoll opGHTH H CHROPOCTE ©e SAEKTPOHA Ha 3ToH
opQuTe oas ATOMa BOJOPOLA.

603. Buuncante no reopus Bopa nepuop T spawiesus
WICKTPOHA B atoMe BOpopoga, Haxogdawerocd s eosOym-
JAEHHOM COCTOAHHH, ONPENEISEMOM IJaBHWM KBAHTOBLIM
gHeloM n=2,

604. Onpenennre wamenenue suepriw AE snewrpoHa s
aToME Bﬂ.ﬂ,ﬂgﬁﬁﬂ NpPH HAJYHEHHH aToMoM $oioHa © 4acToTo
v=6928-10" Tn.

605. Bo tronbko pas MAMEHMTCH nepuos T BpaweHns
MEKTPOHA B ATOME BOAOPOLA, €CJH DpH DEPEXOle B HEeBos-
Gy MIEHHOE COCTORHME ATOM HANY4YHA (POToH € AAHHOH BOJ-
HE! =975 Hm?

606. Ha cCroOBKO H3IMEHMA2CH EHHETHYECKAA SHEPrUA
SJEKTPOHA B aATOME BOACDOAE NPH H3NY4EHHH aTtoMoM (orto-
HA ¢ asvHoM BOAMH =435 um?

607. B kakux npepesax Al poONMKHA JeXATE IAHHA BOJH
MOHOXpOMAaTHYECKOIO cBeta, yrtobu npy posbymnennu aro-
MOB BOJOpOAA KBAHTAMH STOro CBETA pajgHyc r, OpOHTH
NEKTPOHA yPeaHuHncA B 16 paz?

G0B. B osHozapanHoM HOHE JHTHA SJIEKTPOH nepeme
C HETBEPTOrD SHEPTETHYECKOrD ypoBHA Ha Bropo#. Onpene-
AHTE JAHHY BOJHK ) HBJYueHHS, HCOVIIEHHOID HOHOM
JIHMTHH.

609. DnexkTpoH B ATOME BOLOPOAA HAXOAHTCH Ha TPETLEM
sHEpreTHueckoM ypoeHe. Onpepeasts gHHeTHueckywo T,
noreryHansiyie [1 u noapyw E sueprio saektpoua. Oreer
BLIPAZHTE B SAEKTPOH-BOABTAX.

610. Poron BuOppaeT w3 aTomMa BONOPONA, HaXO[H-
LErocH B OCHOBHOM COCTORHHH, SJAEKTPOH © HHHETHYECKOH
sHepried T= 10 3B. Onpenenure svepruw e Qoroua.

611. Brudcants nauGoser pepontHyo Ne0poineBckyo
AJHHY BOAHEL A MOJEKYJ A30Td, COAEPMAIUHECA B BOINYXE
np¥ KoMHATHOH TEMOEpaType.

612. Onpepenuts sHeprue AT, koTopyld HeoOXOJHMO
AONOJHHTENLED CcoODLMTE SeKTPOHY, uTolb ero pebpoi-
JEBCKAR [LAHHA BOJHH @ YMeHbmHA2acE or Ai=02mMM po
he=0,1 um,

fil3. Ha crosabeo N0 OTHOWEHHID K KOMHATHOH JOJMHA
HEMEHWTLCH TEMOEpPaTYpPa HAaeannHoro raza, urofin pebpoii-
JEBCKAR AJIHHA BOAHB ). €r0 MOAEKYA YMEHbIIMAAcCs Ha 20047

614, [Nlapannentinfi NysOK MOHOSHEPreTHUECKUX 3SCKT-
pUHOBR Nafder HopManbho Ha AdadparMy B BHAE Y3KOM
NPAMOYroTbHOR wieaH, WHpKHa kotopoll a=0,06 mMm. Onpe-
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JEJHTE CEKOPOCTE ITHX AJMERTPOHOB, ©CAH H3BECTHO, uTo Ha

skpane, OTCTOMUIEM OF niedH Ha paccrofinud = 40 mm,

LWHpHHA LEeHTPanbHOro AHGPaKUHOHHOrO MmakcuMyma b=
== |0 MEM.

615, TlpH KAKMX 3HAYEHHAX KHHETHYECKDA SHEpruam T
snekTpoHa ownbKa B onpepeneHHd Aebpoinesckol nambw
BOJIKEL ), 10 HEPEAATHRHCTCKOH (DopMYyae He npebbiuaet 1092

616. M3 xartopuol 7pyOkH Ha pMadgparmy c© yakoll npa-
MOYIOJBHOA HIENLI0 HOPMATLHO K LAOCKOCTH AHadparmu
HallpaeJeH NOTOK MOHOSHEDreTHNecKHMx anextporob. Onpe-
BefiHTe 2HOAHOe HanpsxeHHe  TpYOKH, €CAH HaBECTHo, uTo
Ha 9KpaHe, OTCTOAILEM oT meaH Ha paccrosmum [—05 m,
INHPHHA NEHTPAALEOre auPaKIHOHHONO MAKCHMYMA Ax—

= 10,0 mem. llupuny b wenw npunsits passoll 0,10 mm.

617. llporon obanajgaer wHHETHYecKOH sHepruell T—
== | ksB. U ‘npeﬁeﬂum AONOJHHTENLHYHD SHEDIHIO &T,, KOTO-
pyio hHeofxonMmo emy coofumirs mas voro, urobe pawmpa
BONHE & e BpOHin yMEHLIUWJECH B TPH pasa.

618. OnpefenTe 0OHHE BOAH A Bpolna o-9aciiue H
NPOTONA, NPOLUENIHX OAHHAKORYI0 YCKOPAIOWYID PAZHOCTL
norenuHanos U = 1 kB,

619. Snexrpon obaapact KHHETHWECKOH SHEPrHed 7=
= 1,02 MaB. Bo ckoieRo pas HMsMeHMTCH [AHHA BOJML
ne DBpoilan, ecal KHHeTHUeCKas 3svepria T sJaekTpoHa
YMEHBIIHTCH BABOE?

620. Knnernueckad sHepriua I 3JeKTpoOHa paBHa YIBOEE
HOMY SHAUEHHIO €ro SHepruM nokos (2moc’). Buuucaurs
ATHHY BOJHG ) e DBpolins anfl TAKOr0 SJEKTpOHA.

621. OuelnTs € NoMOUWbI COOTHOWEHHA HEONPeIeneHHO-
CT¢H MHHHMAaAbHYW KHHETHUECKYH) SHEPrHID SJeKTpOHE,
nBHXYyUlerocst BHYTpH cdepul papuycom R= 0,05 Hm.

622. Henoan3ys coOTHOIDEHHE HeonpenefeHHocTel, oue-
HHTH HaHMeHbIUHEe owHGKH Ar B onpesefeHHH ﬂiﬂpmﬁi
WeKTHOHA H NPOTOHA, eCJH KOOPAHHATH HEHTPpa Mace STHX
gACTHIL MOTYT ObiTh YUTAHOBJIEHEI C HEONPEAENEHHOCTLI)
1 mrm.

623. Kakoea foamHa ObTh KHHETHYECKAR 5SHeprus 7T
fporoHa B MOHOSHEpRTreTHUECHKOM MYHHe, HCNOWIB3YEMOro paf
aﬁme,ﬂ.?;a:{m CTRYKTYPH € JHHEHHEIMH Pa3MEpPAMH lm
2 |0 " cu?

624. Menoabsya COOTHOLUEHHE HEONMpENEJUHHOCTER, oune-
HHTH IWOHPHEY [ OAHOMepHOTrO NOTEHUHAABHOTD FUIHKA, B
KOTOPOM MHHHMAanbhas sHeprHA snegrpoHa Eqe=103bB.

625, Anna-uaciinsd waxofkTCA B OeckoresHo ray6o-
KOM, O/HOMEpPHOM, NPHMOYIOABHOM NOTEHIHAJLHOM AUIHKE.
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Henoakays cootHomenne necnpepnenennocTel, OLEHHTE LIH-
pPHHY [ AmHKA, eClH HABECTHO, YTO MHHHMAJALEAA SHEPIHA
e-yacTHib Enin—= 8B MaB.

626. Cpelnee Bpems MUIHH  aTOMa B BO30YHOEHHOM
cocToAHKH coctasaner Al == 10 * ¢ Tpu nepexope aroma
B HOPManLHOE COCTORMHHE HONycKaeTcA $oToH, CcpelHAasN
AnWHE BOJMB (A} Koroporo paena 600 vm. Ouennts mupuny

. HajiyyaeMoH CHeKTPaJBHOH JIKHHH, €CATH HE NPOHCXOAHT
ee YIUHDEHHA 3& CUeT APYIHX NPOLEccos.

627. laR nprOAMMeHHON OUEBKH MHHHMANBHOH SHEPTHH
MEKTpOHA B ATOME BOAOPONZ MOMHO DPEANONCHKHTL, YTO
HEONpeseIeRHOCTE Ar papHyca r SOeKTpOHHOH OpOHTH M
HeoNpefeenHocTs Ap MMIyARCA p SAEKTPOHA HE Takoft
OpOHTE COOTBETCTBEHHO CBR3AHE CcaeayoiuHM  obpasom.
Ar = r u Ap &= p. Ucno/ibays 5TH cBA3M, 4 TAKIKE COOTHO-
WEHHE HeoNpeleNeHHooTeH, HAWTH 3HAYENHE pafMyca
INEKTPOHHOH  OpOHTEI, COUTBETCTBYMILLENO MHHHMAALHON
SHEPrHH SJAEKTPOHA B ATOME BOAOpOAA.

628. MOHUBHEDPIETHYECKHA TUYUOH 3JeKTPOHUB BLICBEEuYH-
BAET B UEHTPE 3Kpana ICKTPOHHO-AYHERCH TPYOKH NATHO
pamnycom r = 10 * cm. [Noavayach cOOTHOLIEHMEM Heonpe-
JeqeHHOCTeH, HaltTH, BO CKOMLKC pas HeonpepeneHHocTs Ax
KOODAHHATE JICKTPOHA Ha 3KpaHe B HANPaBJACHHH, NEpneH-
AHKYARPpHOM Och Tpy0Kn, Merbiue pasmepa r nAatHa. [launy L
S1EKTPOHHO-AYueB0H TpyOKN npHnATL pasHol 0,50 m, 8 yoxo-
pAIOLIEE WIEKTPOH HanpAxenue U —— papHuM 20 &B.

629. CpenHee BpeMsi AHIHH ﬁi‘ atoMa B BO30YIKIEHHOM
COCTORHUH cocTaenner okodo 107° c. [lpn nepexone atoma
B mpmaﬁhmre mnﬁnue HenycKkaeTcn (POTOH, CPEAHAA LAHHA
BOJTHEL (1} ﬂﬂrﬁ paeHa 400 M. OueHHTL OTHOCHTEL-
{3NYUBEMOR CHEKTPANLHCH JHHHE, eCIH
HE npnmmgm ymupemma JAHHHH 3a CHMET OPYTHX NPOLECCOB.

630. Lo npuBaHKeHHOH OIEHKM MHHHM2/BHOH SHepryu
3NEKTPONE B ATOME BOOOPOAE MOAHO NPENNOJOMHTB, HTO
HEoNpeneIeHHOCTE Ar papWyca r 3JeKTpoHHOH OpOHTEE H
HeonpefeneHHocTL Ap EMIyALCE p NEKTPOHA HA TAaKoH oplin-
T€ COOTBETCTBEHHO CBA3aHW caepyowwM obpasoMm: Ar == r
H Ap = p. Hconosbayn oW CBAsn, @ TaAKKE COOTHOLLEHHE
HEONpEAENEHHOCTEH, ONpeNenHTy, MHHHMANLHOE 3HAYEHHE
3HEPrHH [y SVEKTPOHZ B aToMe BOAOpPOAA.

631. HactHna naxoawtes B GeckoHeuHo rAy0OKOM, OlHO-
MEPHOM, NpPAMOYIOJALHOM noTenyHanbhom sukke. Habry
OTHOLIEHHe pasnocTH AL, .., cOCelHHX SHEPreTHYeCKHX
g relt K sweprun E, wactoun B Tpex cayuasax: 1) n— 2:

Y@ 5; 3) n—> oo,
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632. DuerTpoH naxofmTca B OeckoHeuHo rayGokom, of-
HOMEPHOM, NPAMOYTONLHOM NOTEHIHATLHOM AIIHKE LIHDHHOH
{= 0,1 im. Onpegenuts B WIEKTPOH-BOJLTAX HAHMEHLIIYIO
PA3HOCTL SHEPreTHURCKHX YPOBHEHR SJEKTPOHA.

633. Hacrnua B OeckoHesHo raybokom, opHOMEpHOM,
NPAMOYroJLHOM NOTEHUHAALHOM AUHKE IIHDHHOH | HaxoumT-
¢ B BosOympenHoM cocTofHuu (n = 3). Onpenenwts, B
KakuX Toukax HHTepeana 0 < x = | nAOTHOCTL BEPOATHOCTH
HEXOHJIEHHH YACTHILL HMEET MAKCHMANLHOE H MHHHMAALHDE
AHAYEHHHA.

634. B npamoyroisholi MoTeHUManbHOR fiMe wWHPHHOH [
¢ abcomoTHo wenpopsuaeMumi crenkamu (0 < x < [} na-
XOOHTCA YACTHULA B OCHOBHOM COCTORHHH. Haﬁ'm BEPOAT-
HOCTB W MECTOHOXOMIEHRSR sToi yacTHul B obnacth ' =
e e,

635. Yactmna B OGeckoneyHo ray0oxoM, OJHOMEDHOM,
OpAMOYTOALHOM NOTEHIHANBHOM HUHKE HAXOLHTCA B OCHOB-
HOM coctoanud. KaxoBa EBepoATHOCTE w oOHapymeHHA
llacTRth! B KpafiHel ueTBEepTH ALIHKA?

636. Boanosan gyuRIEA, ONHCHBAIONLAR EEHMEHHE SIEKT-
poHa B OCHOBHOM COCTORHHH ATOMZ@ EOLOPOAA, HWMEET BHA

Yylr) = Ae =

rae A — HeHoTOpas NOCTOAHHAR, d) — NepbBhil GOpPOBCKHA
panuyc. Halith pnA OCHOBHOrO COCTORHHA ATOMAa BOAOpO/A
HAHOOEE BEPOATHOE PACCTORHHE mmpma oT Aapa.

637. HacTHua HaXOMWTCHA B OCHOBHOM COCTORHHH B NpRA-
MOYroJabHOH aMe wHpuko# [ ¢ abGcomoTo ﬁ&npnnuuaemmmn
creHkami, Bo CHONLKO pa3s oT/iHuakTCH BEPONTHOCTH MECTo-
HAXOM ICHHA HACTHILL: @ - - B KpaiHed TPeTH H wes — B Kpa#-
HEH YETBEpPTH AUHKA?

638. Boanopas QyHKIHA, ONHCLBANNLAA BEHAHEHHE SJEKT-
poHa B OCHOBHOM COCTOAHHH artoMa BOAOPONA, HMEET BHJ

B(r) = e,

roe A — HeKOTOpASl NOCTORHHAN, Qo — NEpBLf GOPOBCKHHA
pasuyc. Hadth naf ocHOBHOMC cocTofHHA aToMa BOZOpona
cpenxee sHaveHne (F) KYNOHOBCKOH CHJBL

639. DnexTpoH HaXoiWTcR B Oeckoneuno rnyGokom, ofi-
;WMEIJHHH ﬂPﬂ!ﬁIﬂj"I‘Mbﬁﬁ*H AOTEeHIEANBHOM HUMEE HIHpH-
HoM [ B wawux tourax B muTepBase 0 = x =< | niaorHocTH
BEPOATHOCTH HAXOMIEHHA SJMCKTPOHA HA BTOPOM M TPeTheM
SHEPreTHUECKHY, YDORHEX OJIHHaKOBL ? Eﬂqumma IOTHOCTE
BEPOATHOCTH A48l 5THX Touek. Pelwense nosicHuTs rpadHKoM,




640. BonHopasi ¢QyHKUHA, ONHCLBAKLLAA [LBHMCHHE
SJEKTPOHA B OCHOBHOM COCTORHHH aTOMAa BOAOPOAA, HMEET
BHA

$(r) = AEW@%!

rog /A — HeROTOpaR NOCTORHHAA, dn — nepeBHHE GoOpoBckHi

H30TONE, €CtH Ero AKTHBRHOCTE 338 Bpems [ = 10 cyt ymeHp
LHAACE Ha 2453 No CpaBHEHHID C NEPROHAMARLHOM.

642, OnperenTs, KBKAA AOIA PAIHOAKTHBHOIO H30TONA
§AC pacnapaerTcH B TeuEHHE Bpemery | = 6 cyT.

643, AxrHepHOCTE A  HEKOTOPOIO MSOTONA 34 BREMA
t= 10 cyr ymensmdnacek Ha 20%. Onpeseants nepuon
nonypacnana I 5T0ro HsoTONA.

644. Onpencnute maccy m wzovona '8, umewoimero
akTHEHOCTL A = 37 B

645. HalliH cpe/lHO® NPOACARHTENLHOCTE XMH3HH T aTo-
M8 pANHOAKTHBHOTO HioTona kobameta 3Co.

646. CaeruHE o-yacTHl, YCTAHOBAcHHWH BOAM3H pafmWo-
AKTHBHOTO W3OTONA, NPHM NEPBOM H3MEPEHHH PETHCTPHPOBAN
Ny = 1400 gacTuy B MHHYTY, 8 uepes ppemMa =4 49—
Toabko Ng == 400. Onpefennrs nepwofn noaypacnaga Ty

647. Bo ckonnKo paj yMEHBLIHTCA AKTHBHOCTE H30TONA
P uepes spema [ = 20 cyt?

648. Ha croOAbHO MPONEHTOB YMEHBLILHTCH AKTHBHOCTL
H2OTONDA HPpHAHA 77lr 3a Bpems f = |5 cy7?

649. Oupegeants uncio N sApep, pacnafawMXcA B
TeueHue gpemenn: 1) £ = 1 mun; 2) fp = 5 cyt, — B panno-
axTHBHOM HzoTone (ocdopa P Maccoli m = 1 wr.

650. Mz gamgporo MHAJHOHA ATOMOB PALHOAKTHBHOIO
H3OTONa Kamlylo cexynny pacnapaerca 200 atomos. Onpe-
NeNHTL NepHog noaypacnafa Ty H3oTONA.

651. Onpenentis KOJHYECTBO Tennotkl Q, BrAeas0uled-
cA OpK pacnaje panoHa aKTHeHocTbio A = 3,7-10'" Bk 3a
ppemu { == 20 mun. Kunethueckan sueprin T Boaerawuiei
H3 pajoHa a-UactHuk paBHa 5,5 MsB,

652. Macca m=1 r ypana *3¥U B panHoBecHu ¢
NPOAYKTEMH Bro pacnapa BhlZendeT momHocts P = 107X
¥ 107 By. Hailty monfpiyw Ttensory Qn, BHABIHEMYIO
YpaHom 38 CpPEAHEE BpEMA MHH3HH T ATOMOB YpaHAa.

663. Onpenenuis sHeprHio, HeolXxopumylo AR paspene-
HHA sjapa “'Ne Ha pnBe o-yactHu w agpoe C. Suepruw
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CEASH Ha ofHH HYKJOH B Appax “INe, ‘He u VC PaBHLL CO-
oreercreenno 8,03; 7,07 1 7,68 MsB.

654. B opsom akre mesieHHs RIpA ypaua “1 oceofio
maoaercs sHeprua 200 MsB. Oonpeneautn: 1) ssepruw,
BHAEAAIIIYIOCA NpH pacnaje BCex #pep STofo H3oTona
ypaHa maccod m=— | wr; 2Z) maccy KAMEHHOIG YIJis C
YAeJLHOH Tennorof cropaiHa g == 293 MJ A%ﬁr SKEHBA-
.ne:ﬂmym B TENJOBOM OTHOUIeHHH | Xr ypaua
655. Mowmuocrs P pBHraTelli aToMHOrO cyﬂ,ua COCTAB-
aser 15 Mer, ero KIJL pased 30%. Onpenennit Mecauy-
Hhifi pacxop AAepHOro roploderc npH palore SToroc ABH-
TATEH,

656. Cum7an, uro B OLHOM BKTE aeqeHHA filpa ypawna
251 ocsobowpaercs sHeprua 200 MsB, onpepenwrs Mac-
Cy Ml 3T0r0 M30TONA, NOABEPTIUETOCH [EJeHHI0 NpH B3phiBe
atoMHOH GomOLl € TPOTHACBMM SKBHBajewtom 30-10° Fr,
ECAH TENNOBOR SKBHBANEHT TPOTHIA ¢ gsnen 4,19 Mﬂm}ar_

657. [lpw nenemus Anpa ypaHa U nop ned
saMeliEHHOro HelrpoHa oOpasoBAJMCL OCKOJKH -:: mat:m»
BEiMH gHcaame M, = 90 u M, = 143, Onpepeavrts uwncno
HeHTPOMOB, BLUIETEBILUMX W3 AAPA B laHHOM AKTE [EneHHA.
Onpepennts SHEPrMID H CKOPOCThH Kamporo H3 OCKOJKOE,
€C/H OHF pA3NEeTATCH B NPOTHBROLGIOMKHLE CTOPOHE H HE
CYMMAPHAR KMHETHYECKAR SHeprun T Ramm 160 MsB.

658. Slpepuas peaxunsn '*N (tx p) 'O BeEBAHA @-YACTH-
ueH, obnapaBluel KHHETHHECKOH SHeprued [.=42 MsB
Onpenenuts vennosol aQhexT 5700 peakiun, ecan npoToM,
BreTeBlRE nof yraom 4 — 60° K HanpapaeHno ARHAKEHHR
a-uACTHIL, NOTYYHA KHHETHHECKYIO swepruio | = 2 MsB.

659. Onpepenith TennoBRE S(MPETH CAEAVIOUHX peak-

LM
"Li(p, n)’Be n "*O(d, a)''N.

660. OnpenesuTs CHOPOCTH MPOAYKTOR  peakLmM
"B {n, a)’'Li, nporexaoiefi B pesynbrare Eaaum,geﬁﬂmu:ﬂ
TEILIOBWYX HERATPOHOBR C MOKOAWMMHeA sppame Gopa.

661. Onpepenvte TERAGTY QQ HEODXOIHMY D mm Harpe-
BaHHA KpPHCTAANA Kaana maccok m =— 200 r or remmnepary-
put Ty =4 K no rvemneparypue Ts—= 5 K. lpussre xa-
paKTepHCTHUeCKYD Temnepatypy JleGam pan kanusd Bp =
= 1m K u cusrars yeaosue T € By BRNOAHEHHBIM.

662. BoiuHCIMTe XapakTepHCTHHECKYIO Temneparypy B
ﬂ%ﬁ:&ﬂ LAA wenesa, ecaw npH teMinepartype T == 20 K mo
ARPHAR TERNOEMKOCTE Jeneaa Co = 0,226 [Im/K-monn. Ye-
JosHe T < By CIHTATL BRINOJHEHHBIM,
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683. Cucrema, coctomman w3 N = 10° TPeXMEPHEIX
KBAHTOBLEIX OCUHAJATOPOB, HWAXOOHTCA NPH TEMNEpaType
T = 6 (B = 250 K). Onpepeants suepruio E cHCTEMEL

664. MepuwA ofpazer maccod m = 100 r HaxoimTCH
npn remnepatype 1, = 10 K, E‘lnpenenum Tenaoty Q, ne-
ﬂﬁmmmyn naf warpepaHsn  o0pasua TEMNEPATYPH
Tz = 20 K. MoXHO DNpHHATL XADAKTEPHCTHHECKYD TEMIE-
pa“rypy .g:s ‘naf menH paedolt 300 K, a yoaoewe T « 6
CUHTATL BLNOJHEHHBIM.

665. Henmoabays KBavTOBYK TEOPHIO TENACEMEKOCTH JHn-
WredHa, onpefe/nTe KOS@EPHIIHERT yopyroctH p cenad arTo-
MOB B KpHcTanne amomueuf. FlpHeaTte ans  amsoMHHHA
B = 300 K.

B666. -HalTH OTHOINEHHE CpE/JHEH SHEDIHH (B JHHEH-
HOrO OOHOMePHOrC OCUMJIATOpP#, BRNHCICHHOH NO KBEHTO-
BOH TeopuH, K 5SHEpr#H (B..} TAKOrO e OCHWILARTODE,
BLIUHCAEHHON no KaaccHUYeckKol reopHH. DhiuHoneHKe npoHs-
BeCTH iR nayx vempepatyp: 1) 7= 0,18g 2) T = B
rie ©p — XapakTepHUCTHHECKAR Temneparypa JiHWTelua.

667. 3Jnan, uro oA aaMaza Bp = 2000 K, BHUHCIHTL
Ero YAETLHYI0 TENJAOEMKOCTE npH Temneparype 7 — 30 K.

668. Moanpuaa tennoemiocte €., cepebpa npe Temme-
patype T = 20 K oxazanack papnod 1,65 Jlw/(moan-K].
BouHC/AHTE N0 3HAYEHHH) TEMJOEMKOCTH XapakTepncTHuYe-
CKYI Temneparypy Bp. Ycnosne T € Op cuntats BHNoa-
HEHHBLIM.

669. Buuxcants (ne Jlefamw} yneabHyw TENJOEMEOCTD
RAOpHCTOTD Hatpusa TpH Temneparype T = 60/20. ¥enosue
I € Bp cudTaTh BEINMOIHEHHBIM.

670. Bruncautk no teopud liefan TenaceMKOCTL IHH-
ka maccod m = 100 r npe vemnepatype 1 = 10 K. [lipu-
HATL ANR [MHKA XApAKTCPHCTHHMECKyK remueparypy Jlefas
Bp= 3 K H cunrartt ycaobBHe [ & Bp BROOAHEHHEIM,

671. Onpeneants pouo cBOGOAHLIE SJEKTPOHOB B METAJ-
ne npH temnepatype T =0 K, SHEPIUY & KOTODHLIX 3aK.1i0-
YeHL! B HHTEPBANE 3HAYCHHR OT '[ekna N0 Eqe

672. I'epmanveBwii RpucTan, wHpHua AE 3anpeuienHod
30HI B KoTopoM paesuma 0,72 sB, unarpepawT or Temnepa-
Typhi fy = 0°C no rempepatyput f: = 156°C, Bo cEoabko pas
BO3PACTET €ro yAenbHAH NPOBOAHMOCTE?

673. Tlpn narpeBamMMH KPEMHHEBOIO KDHCTAJA OT TEM-
nepatypel {; = 0° no rempepatyphl fp = 10°C ero yneavuan
NpoBOAHMOCTs Boapactaer B 228 pasa. [lo npupeneHunim
LABHLIM onpepeuTs wHpHHY AF sanpemeHHoM 30HH KpH-
CTANAa KPEMHHA.




674. p-n-nepexon HaxoawTeA noj o0paTHHIM HANPAKE-
wnem U = 0,1 B. Ero conporueaenue Ry = 692 Om. Ka-
KOBO CONPOTHBJCHWE R, mepexofia NpH npsiMoM Hanps-
FEHHH?

675. Meranae! JAHTHE B OMHE NPHBOOAT B CONPHEOCHO-
BEHHE ADYF © ADYTOM npu Temneparype T = 0 K. Ha cxom.-
KO HM3MEHHTCA KOHIEHTPAIHA SNEKTPOHOB NPOBOAHMOCTH B
unHKe? Kakol H3 STHX merannos Gyner Hmerk Gonee BhLICO-
KHH noTenpHan?

676. ConpotsBnenwe R, p-n-nepexofia, HaXoAAuerocs
nmoa npAMbM HanpAxeduwem UV = |1 B, pasno 10 Om. Onpe-
JENHTh CONPOTHRAEHWE Ry nepexona npH o6pATHOM Hanps-
FEHHH.

677. Hahte munemanenyw sveprvio W, HeoGxooH-
My Anf oOpazcBAMKA NAPK MEKTPON—OLPKS B KPHCTAMLINE
CaAs, ecar erc YAeTbHAS NPOBOAMMOCTL Y H3MEHAETCA B
10 paz npH HaMeneHHH Temnepatypul ot 20 oo 3°C.

678. ConporwBienue K, xpucrasaa PbS npH temnepa-
Type h = 20°C pasno 10" Om. Onpepesnnts €ro CONpoTHE-
neune Ry npH Temnepatype fy = 80°C.

NPOBOAHMOCTH ABYXBanentHol menn? Bupasurs sweprao
PepmH B AMOYIAX H NEKTPOH-BOJLTAX.

680. lNprmoe wanpsoxenwe U, npHAcKEeHHOe K p-r-fe-
pexony, pasno 2 B, CKDJABKO pa3 BO3pacTET CcHaa ToOKA
YEpES TePEXOf, €CAH H3menwTs Temnepatypy or I, = 300 K
no Ta= 273 K?




IPHJIIOWEHHKS

1. Ocnoanbic GHSHUECKHE NOCTOMHHBE [OKPYTACHHLIE 3HAYEHNA)

RHapuPCHAR DDCTORNERR

Ofosuaueune Anaucane

Hopmanenoe yckupende cpo-
fOnHOTO NANCHHAR
I paBuTAUHONHAA NOCTOAHHAR
{ocronsuan Asoranpo
Moappraa razosas  nocTofH-
Han
Craupaprauh ofmem*
Iocroaman Boaslimana
JneMeHTAPHEINA 3apan
CropocTh cHETAE B BaKyyMe
- Hocroausan Credana—boasil-
MaHa®
IHocTrosinuan sakoua cMelleRHn
Buna
Iocronuuan Ilnanka

9,81 m/c?
6,67-10 " p* /{ir )
6.02- 10% moar !

831 ﬂﬂ[nmb'ﬁ}
22.4.10° v /mone
1,38-107% [lx/K
1.60-100  KEa
3,00 10° M/c

567-10°% Br/(m®-K%)

HNoctosunas PupGepra

Papuye bopa

KoMnToHOBCKAA ANHHA BOJIHL
BAEKTPOHA

Magﬂﬂgm bBopa

IHEPrys HOMH3AIMH ATOMA Bo-
Aopona

ATOMHAR eIHHHLE MACCH

BAeKTPHYECKAaS NOCTOSHUAS

MarnsTuan DOCTOAHHAN

0.927-10% A.m*

2 18-10'"® Ix (13,6 3B)
1.660- 10~ Wam«
8,85.10°'2 @/m
dn-10" I'n/m

* Monnpuuil ofber HAZAALHOND TA38 OPH HOPMAALHBIE YCNOBHAX.

2. Hekoropuie ACTPOHOMENECKEE BEAHYHHW

Hapwenonauue

Aupuenpe

Papuyc 3eman
Maceca 3emnn

Pamuye Coasua 6,95 10° m
Macca Coannua 1,98-102° kr
Pamuyc Jlysw 1.74-100 m™
Macca Jlyau 7,33. 107 wr
PaccroAuse or pewtpa 3emam  no

uentpa Coawua 1.49- 10" m
Paccrosuse or uedtpa 3emam jo

gentpa Jlynn 3.84.10° w

201



3. MaoTwocTs TEEpOEX TeA

l’Lumnm nrju” I Ythmum,F nrjm

Amomunni 2,70+ 10° M 8,93-10°
Bapwii 35&] 102 Hamrh 8,90.10°
Bananui 6,02 107 Caniey 11,3-10°
BremyT 9,80~ 10° Cepetpo IE,Ewig;

il

Teepnoe teno

Heneao 7.88- 107 Llesni 1,80
Jlwrnil 0.53-10° | Llaux 7.15-

HEnkocTs Macruocts, krfim’ [ MaoTaoeTs, krim'

Bona (nipu _ Cepoyranepon | 1,26- 1(#°

4°C) 1,00-10° | _
Ianuepus 183 | Conpr 0,80 10°
PryTh 13,6+ 1 -

Ieani

Bonopon |
Krcnopon

Boagyx

6. KoahheusenT NOBEPXAOCTHONO HATBMEHHN BHAKOCTER

A HAKOCTE

Pryrs
Cnupr

Bopa
Mrnnuan nega

7. SdpdenrasnEl QHAMCTD MONEKYIIB




8. [panexipHueckas NPOHANAEMOCT

Tl pousuacmocTs

Bona 20
Macno  rpamc- 7,0
thopmaToproe

49, ¥penbnoe cONpPOTHENEHHE METANNOR

¥neawioe conpo- Mevann
rupnenyue, Un-m

9.8 10° Huxpom

YaeapHor conpo-
vHoncHHe, O -m

15107

10. Jueprun HOHHIAUNH

i

Benecreo E, = E:. 3B
Bomopon 9.18. m""’i 13,6
leauni 3.94. m‘;? 24 6
JlwTii 1 71 m’"‘m 75,6
Pryms iﬁﬁ g 10,4

11. MopesXHOCTE HWomos B razax, m®/(B-.c)

Hoaowurease
HWOHR

IQTH}””””“

OrpunarensHeie
HOHH

12. NMoxazxatess npenoMaeHHA

Togasarenn
[nuuepun
Ly

Bona




13. PafoTa eeixona aMexTpOHOB

Kanni 2.2
JluTHit 2.3
ilnatuna 6,3
PyGurunil 2.1
Cepetipo 4.7
Hesna 20
Eluwk 4.0

14. OTHOCHTERLHLIE BToMHLE MAcch (oxpyraennbie anawenwn) A,
H NopuAKoBEE womepa Z uemﬁpux BAEMEHTOR

Daemenr

Asot M Mapranen 65 | 25
Anomanrh Al 2? 13 Mens Cu 64 | 29
Aprou Ar 40 | 18 || MoamGnen| Mo 96 | 42
Bapuil Ba 137 | 56 || Harpui Na 2| U
Bawnanun v 60 | 28 Heon Ne 201 1o
Boapopon | H 1{ 1 Hoxkern | 2N 9 | 2B
Boautdipam W 184 | 74 Onoeo Sn 115 | 6D
Feaun He 4 2 Iaarnaa Pt 195 | 78
Hencso Fe 5 | 26 Pry‘rh Hg 201 | 8O
3oaoTo Au 197 § 79 5 32 | 16
Kanu K 29 | 19 Ce:peﬁpn Ag 108 | 47
Kanbunil Ca 40 | 20 || ¥raepon C 12 6
Kucnopon Q i6 B ¥pau U 2338 | 99
Maruni Mg 24 { 12 | Xnop Cl a5 {17

I56. Maccw aromor aerksxk H3OTONOR

HMeomn i not Maoes, Haoron Crmpod Macca,
ae aemM

Hefirpon in 1,00867 || Bepunui {Be 7.016493
iBe 901218
Bonopon, IH 100783 || Bop 'R 1001294
iH 201410 "B 11,00930
L m 3,01605
Teawi | $He | 301603 || ¥raepon i o 12,00000
| | 400260 | 3C 13,00335
HC 14,00324
Jumsi | U | 601513 U Asov "N 14,00307
i | orotenm |
: | Kucaopon 180 15,9949
| 0 16,99913

204 %



16, Hepropu noaypacnajd pajscakTHEAEA W3OTONOR

HaoTon CuMeoa Tepuon noaypacnana

AnTHyni HiAc 10 eyt
Hon 4 8 oyt
Kotaawt : “Co 531

Marasi %Mg 10 mun
Paanii *¥Ra 1620 ner
Papon Rﬁéﬁﬂ 38 oyt
Crpouunit Sy 27 per
Pocdop e 143 oyt
Lepsi '$iCe 286 cyr

17. Macca ® SHepras NOKOH HEKDTOPBIX Y8CTHY

(E e
Hactupa

Sanexrpon 9,11-107%" | 0,00056 816104 0,511

[poron 1,672-10 7 1,00728 1,50.10°" 938

Heiditpon 1,675-10 1,00867 151-10°1° 939

Heirpon 335-10° 2 | 201385 3,00-101° 1876

guactuua | 664-10 400149 596-10'" | 3733

Heilrpanpunii

ST-MesoH 241.100%° | 014408 | 2,18.10"! 135

18. Epunsnur CH, umelompe cnendagbHbie HANMEHOBANHA

Beawynuna Enpunna

Haumeron e nue Pasmeprocts | Haumeno-

O6o- | Bupameune gepes
BaHNE H

aEn- OCHOBUHEE H Ao~

COenoanvie edunLits

Haunpa L METD M
Macca M Kdnorpamu | Kr
Bpemn T cexympa | €



Beanuuna

Bauseuveanue

CHna WIERTPHYE-
CKOTO TOKZ

Tepmonuunamuue-
CKan Temneparypa

Koauuecysp  pe-
fecrea

Cung ceeva

Haockuu yroa
Teaecusnii yron

Yacrora

Cuna, eec

Haeaeune, mexand-
yeckoe HanpfAMenne

Jneprus,  pabora,
KOJAHUECTHO TEMAOTH

Mouwsocte, « noro
SHeprHH

Koanyecrno  sdex- |

TPHNECTBE (S)eKTpHYe-

CKHH sapan)
JnexTpHYeckoe  Ha-

npAXeHNe, SNeRTpHYE-

cKHil moTesuMan, pas- |

HOCTH  ICKTPHYECKHX
NOTEHUHANIOB, 3NeKTPo-
ABHMKYUIAN CHIA
InexTpHYeCKan  eM-
KOCTB
DNeKTPHYECKDE  ©O-
DpOTHBAEHKE

IACKTPHUECKAH Npo- |

BOIHMIOULD
MarasrHmi
TOE
Marnstnasn  ue-
AYKUHA

| LMT®

Pasmeprioctn | Haumens. | O6o-

:

Ilpodossenue Taba. 18

Eruenya

amnep | A
wenspun | K

MinED
BALEaa | B

Honaanureasnpie edunurii

pajnan

fpousaoduee edunungn

Imh

L—'mij‘*”
LML
12ar

TI

T e

LMoY
M1
L*Mm'rr

L*MT*
MT—*1"

B

Ky1OH

BOJLT
hapan
30
CHMBHEC

TEL

MOJE !

pan
crepansan op

Bupamenne wepes
CLHORHBIE H N0
HOAHHTERBHEE €M
HELIR

mKre.c S A

Mw?_m,»—i i‘c&iﬁﬂ‘

| M*-gr-c” AR

Nl A

Mlexr-c-2, A1
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[Ipodoamenue raba. 18

Besuyunn =0, @

Haumcuopatue Hawustenona. & Bupamenne gepes
Hue OCHOBHEE H Jonon-
HUTE A bHEC CL UM

HMupyuruBHOCTS,

BRaMmMHaf HEOYK- ‘

THEHOCTE L*MT *I 2 | reupn Fu | sfekree *. A7
Cretonofi noror | J RIOMEH nm | KL-Cp
OrBelleHHOCTR L% JNIOKC nk M fokn-cp

AKTHEHOCTE RHAO-
Tona  (SKTHBHOCTh
HYRTHAA B pagHo- |
AKTHBHOM  HOTOY-

HHEC) 1’ feKKepes Fe ¢
HNornowennan : . .
033 M3ny“eHuA L ® rpeii Ip |w-c
Hpuwenoaua:

1. Kpome temneparyps Kenveuna (oboanauenune 7} nponyckaerca opume.
HHTE Tamke Tesnepatypy Lleascus (oloadawenuwe (), OUPERENAEMYID BHpaMe-
uiem = T—To, Tae '?{p == 27316 K. Temoeparypa KeanbBHbHE BUpaMaeTca B
Keanenmax, temnepatypa lemwons - g rpanycex [leswcnn (OOO3HANEHHE WeM-
nywaponnoe ¥ pycekee “C). Mo pasmepy rpanye lleancus paBel KEALBHHY.

2. Hurepran paM pasdocts temnepatyp EKeanpuus BRpasgaiy B KeinBHEEY.
Hurepsan wan pasuocte respepatyp lleancwn nonycuselcs BHpHMKSTH Kak B
KeJLBHHAR, TaK o B rpasycax [leavcun,

19, Muowyrean § npecTasxd aan ofpAIOBAHHSE JECHTHUNNX
EPATHLIX H AONLHEK E€OHHWL H HX HAMMEHOBRAHHA

[lpucrasxa

Hanmenonanye | Dozna- Havmenosanue | Muows-
Yenne TEMh
SKCA 3 j0'® HEUH n !
nsta I 108 CAHTH c 10
Tepa T 10" MELIH M 0"
rura r 10” MHEpO MK 0 °
MErs M 10 HAHD H T
Kuao K 100 MHKO n jo 2
rekTo r 10° demro o 10 ¥
AeKa na 10! arro a 10"
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