HE MU

8 (Py ) HHKEHEPHO-GU3MMECKHA UHCTHTYT
C60 TAPCTBEHHBI YHUBEPCUTET)

£.B. COJIOBLEBA

PYCCKHH A3BIK
JIIs1 HHOCTPAHHBIX CTYAEHTOB

Yyedno-meroanueckoe nocodme
o kypcy “Heiirponnas ¢puzuka”

Mockra 2008




denepaibHOE areHTCTBO N0 00PA3OBAHUIO
MockoBckMii HHX)KEHEPHO-(bU3NYECKUH HHCTUTYT
(rocymapcTBeHHbIH YHUBEPCUTET)

E.B. COJIOBBEBA

PYCCKHNU SI3bIK
J1J11 UTHOCTPAHHBIX CTY/JIEHTOB

Yuebno-meToanueckoe nocodune
no Kypcy «HeliTponnas pusnka»

Mocksa 2008



VIIK 808.2

C60 TRGE0 &

ConosbeBa E.B. Pycckuii 361K 1151 HHOCTPaHHbBIX CTYJEHTOB: YuyeOHO-
MeToanyeckoe nocobue no kypey «Heirpounas duzuka» — M.: MH-
DU, 2008.- 88 c.

B ocHoBe nmocobus — matepuans! sickunit B.I1. ITporacosa no
Kypcy «HefitpoHHas du3nka».

Hens nmocobus — NMOATOTOBHTL YyYalUMXCH K BOCHPUATHIO Ha
CyX yueOHOro MarepHasia, HaChILIEHHOTO CJI0XHOH CHeLHaJIbHOM JIeK-
CHKOM, a TarxKe OOMErYdTh CTYJEHTaM BBIXOH B pe4b NPH OBJIAAEHHH
A3BIKOM CITELIHAJIBHOCTH.

JaHnHoe nocofue npeaHasHaveHO AN 3aHATHH MO A3bIKY CNELH-
aTbHOCTH C MHOCTPAaHHBIMH CTyAEHTaMH Ha MpPOABHHYTOM 3Tane Mo
nporpamMmMe Marucrepckoro oOyuenus. OHO paccuUUTaHO Ha CTYICHTOB
(PU3HHECKUX Y HHDKEHEPHO-TEXHHYIECKHX CTIeLMa16HOCTER BY30B.

PexomennoBano peacosetoM MH®U B kauectre yueOHOro nocobus.
PeuenzenTsl: kaHi. ¢u3.-mar.Hayk, gou. 5.B, Codones (MHDH);

kaua. ¢un. Hayk, gon. T.K. Opnosa (MAJIN);
KaH. nefd. Hayk, gou. 2.M. Msanosa (MA JIH)

ISBN 978-5-7262-0949-4 HAYYHRAS
SUBJIMOTEKA

MJKORA

© Mockogckuii undICEHePHO-(PU3UYECKUL UHCIMUMYM
(cocyoapcmeennbiii ynugepcumem), 2008




Conepxaunuc

TIPEAMCIIOBHE .....ooiiiireiiiiiiniiiice et 4

Vpok 1.
Ypok 2.
Ypox 3.
Ypok 4.
Ypok 5.

Ypox 6.

Ypok 7.

Tema: Juddy3us u 3amensieHHe HEHTPOHOB.
Jnddy3us TENmoBbIX HEUTPOHOB ........ovveeerieieeeenne 6
Tema: IuddepeHunanpHoe ypaBHeHHe

AU Py3nu TETIOBBIX HEHTPOHOB..

Tema: 3amennieHHE HEHTPOHOB ...........ocovvvvervveennese, .31
Tema: OuUznka sAEpHOTO peaKkTopa
HA TEIUIOBBIX HEUTPOHAX ... vvvrerieriiee e 45

Tema: KoaddunmeHT pazMHOXeHHsS HEHTPOHOB

B F'OMOTEHHOM CMECH €CTECTBEHHOI0 ypaHa

H 3AMEITTHTEIIH ..ovuvvnieeiieiiiineeeeaeieice e et areseevaans 54
Tema: Koadduiiuent pazMHoxeHys HeTpoHoB

B OTOYHO# CHCTEME €CTECTBEHHOTO YpaHa

2 B0 (10114 131 (TR 65
Tema: KnHeTnka aaepHOTO peakTopa.
BocnpoH3BOACTBO SAEPHOTO FOPIOUETO .....veevnreennienne 77



TIPEJUCJIOBUE

[anHoe nmocobue npopomxaer co60H UK NOCOOUH 110 HAYUHOMY
CTWIIO peYd creruanbHOCTH «Pycckuil si3bik KaKk MHOCTpPaHHBIN» s
OCHOBHBIX (hakynbreroB MUDHK.

B ocunoBe nocobus — coxpalleHHbie, peAAKTUPOBAHHbBIE WU
YACTUYHO ajanTHpoBaHHble MaTepuansl Jiekinil B.IL IlporacoBa no
Kypcy «HedTtpoHHas ¢u3ukar». IIpaBuibHOe [tOHWMaHWe U YCBOEHHE
JAHHOTO JIEKHMOHHOTO MaTepHaila HeBO3MOXKHO Ge3 oropsl Ha TekcT. B
CBA3H € 3THM HEb HACTOSAIEro nocoOHUs — MakCUManbHoe o0JieryeHne
BOCIIpUATHS JEKHWA MO JaHHOW aucudruivde; QopMupoBaHue U
pa3BHUTHE pedeBBIX HAaBBIKOB U YMEHHH B HEKOTOPHIX BUJAX PeyHEBOr0
oOllleHHsT Ha  OCHOBE  JIEKCHKO-CPAMMATH4YEeCKOro  Marepuasna,
MpPEACTABICHHOIO B TEKCTaX, COCTaBACHHBIX 110 MaTepdanam Kypca
JEKHMIA; BbIpabOTKAa HABLIKOB uYTeHWs yucOHOW JiMTepaTypel MO
CreuMajbHBiM  MpeaIMeTaM W BOCHPOM3BE/etiMs  COJAepIKaHus
MPOYMTAHHOTO B YCTHOH (opMe.

[Tocobue CTpoHTCA Ha TIPUHLIAAX npaKTHYEeCKOH
HaIpaBlIeHHOCTH M KOMMYHHKATHBHOHW: W  OpPHEHTHPOBAHHOCTH.
TekcroBoi mMarepran moaodpaH Ha OCHOBE TeMAaTHUYECKOTO MPHHLMIIA.
Jlexcuyeckuii — Ha OCHOBE TEMaTMYECKOrO NPHUHUMIA M TPUHUHMIA
YaCTOTHOCTH  A3BIKOBBIX  €AMHMUI. | pammarhyeckuii  maTepHan
CUCTEMaTH3HPYETCS B COOTBETCTBUM C  OCHOBHBIMH  KJ1acCamH
CEMaHTHuUeCcKuX OTHoweHuid. [Ipu 3ToM rogaua I'paMMardvecKoro
MaTtepuana He NPeHyCMaTpUBAaET [OJHOI'O OXBATAa BCEX HA3BAHHBIX
KiaccoB, ofpalllaeTcs BHMMaHHE JHIIL HA T€ PAMMATHUECKUE
MOMEHTBI, KOTOPHIE HMEIOT MPaKTHUECKYIO 3HAYMMOCTb TIPH U3YUYEHHH
TEKCTOB MO A3bIKY CMELHaILHOCTH.

YuebHoe mocobue coctout H3 7  YPOKOB, OTpaKAIOLUUX
npo6neMaTHKy HEKOTOPBIX JieKinii mo «Helrpornnoi Gpuzuke».

Kakaplii U3 7 ypOKOB COAEPIKHT CIIEAYIOUIHE KOMITOHEHTHI:
AKTHBHas JIEKCHKA.

O6pasupl YTeHUA CHMBOJIOB B OpMY.i.
IlpenrexcToBeie 3ajaHus.

TexcT Mo cneuHanIbHOCTH.
IocneTexcToBsle 3a1aHus:

a) rpaMMaTH4ecKne 3aJaHus;

6) peuessble 3a1aHUS;

AKTMBHAs  JIEKCHMKa  npeicrasiser  coboH  cnoBa M
CIOBOCOYETAHHUS! M3 TEKCTa, NpeaHa3HayeHHble /I8 NPOAYKTHBHOTO
YCBOGHHS M HeoOXOauMble s MOHMMaHUS M BOCMPOU3BEACHHS
OCHOBHOTO CO/IEP>KaHHs TEKCTa.
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MbI cO4JIH HEOOXOAMMBIM BKJTIOUUThL B KOMITO3HLIHOHHBIH COCTaB
KKAOro ypoka pasjen «UYrteHue cuMBoJioB W dopMyny, «OOpasus
YTEHUS  YPaBHCHWH», IIPeACTaBisOHIMI  coOOil  COBOKYNMHOCTB
CleJyIOUNX 3JIEMEHTOB: (QOHETHYECKYIO TPaHCKPHMLIMIO OCHOBHBIX
CHMBOJIOB, MOPSAJIOK MX YTEHHs NMpPH 03BYYMBAHWHU GOPMYJ, NOACHEHHUS
WX 3HAYEHUH TaM, rie 3To HeoOX0oHMO.

[IpencraBneHHblil  pasnenl AO/DKEH CYINECTBEHHO OOJerdnThb
CTYJE€HTaM, BO-TIEPBbIX, pa3iMdeHHE CUMBOJIOB M HOPMYJ Ha CIyX B
mpolecce BOCHPHSTHS MaTepuajla Ha JieKUdsX No  JaHHOH
CMeLHaNBHOCTH, a BO-BTOPBIX, CHATb TPYAHOCTH MpPH BBIXOJE B peyb
Kak MNpH OTBETE Ha BOIPOCHI MOCHETEKCTOBBIX 3a/JaHUH HACTOSLLErO
nocobus, Tak W B MOCHENYIOIIEM [Py OTBETE Ha BOMNPOCH
[penojaBaresis Ha 3K3aMeHe N0 CreLMaibHOCTH.

Pasnen «llpearexcroBhie ynpaxcHenus» mnpeanosaraet pabory,
HamnpagsJICHHYHO Ha CHsITHE JIEKCHKO-IpaMMAaTHYECKHX H
CHHTaKCHYECKHUX TPYJHOCTEH B IMOHMMaHHW M YCBOEHHH TEKCTOBOH
nudopmand. OH BKIOYAeT YNpaykHEHHs Ha cJ0BOOOpa3oBaHHe,
ompene/iCHHEe 3HA4YEHHA CJIOB IO COCTABHBIM YacTAM, 3aMEHY CJIOB
CHHOHHMAaMH, onpenencHie GopM U QYHKLUMIA CIOB, aHATTH3 CTPYKTYPHI
NPEJUTOXKEHHA Y T.1.

CMelleHHe aKLEHTa B CTOPOHY I[IPEeJTEKCTOBBIX YMPOKHEHHH
0o0BsCHAETCS CTPEMJICHHEM CHSTh MaKCHUMAalbHO Oonblliee KOJIHYECTBO
TpyIHOCTeH Hepen HayasioM paboThl Haj TeKCTOM, NpopaloTaTh HOBYIO
JIeKCMKY Ha BCEX YPOBHSX: CJIOBa, C/IOBOCOYETAHWs, MPEMTOKEHHS.
Takum o6pa3oM, OpHACTyNMas K YTEHHIO TeKCTa, CTYJEHThl MOTYT
COCpPEIOTOYHTL MAKCHMYM BHHUMAaHHMA Ha COJCPKATENbHOW cropoHe
TEKCTa, a 3TO, B CBOIO odepeln, objieryaer UM NOCIeAYIOMHH BEIXOA B
peusb.

Kaxppiii Tekct ypoka pasneneH Ha HeQonslide no o0bemy
CMBICOBBIE YacTH. [1py 3TOM Ka)kJaas Takas 4acTb C/IY>KHT OMOpOH s

AHATHTHKO-CHHTeTH4YecKkoH  paboTel  Haa  Hel, oTBeTa  Ha
HOCJIETEKCTOBBIE  3aJldaHHs W [OCTPOSHHUS  PENMpOLYKTHBHOIO
MHKPOMOHOJIOTa.

Pasnen «IlocnerekcToBble 3aanus» BritovaeT B cebs 2 qacTu:

a) rpaMMaTHuYecKHe 3aJlaHHs K TEKCTY [l YCBOeHHs Haubosee
3HAYHMBIX aCMEKTOB HAYYHOIO CTHJIS peuyH;

6) pedesbie 3amanus, BKIIOHAOMMe (GOPMYJIMPOBKH OCHOBHBIX
onpe/eieHHi U NOHATHI M OTBETHI Ha KIIIOYEBbIE BOMPOCH! KAKIOH YacTH.

Marepuarn nocobus paccuntad Ha yuebubii cemectp (60 - 65 yacoB).

Cucrema pafoTni, NpemioneHHas B nocoOuH, paspabarpiBaiack W
anpoOUpOBATIACH B TeUCHHE psafa Jier Ha Kadenpe pycckoro s3sika MUOH
CTYZIEHTOB Pa3/THYHBIX HALIMOHATLHBIX TPYTII.



Ypok 1
Tema: Anddysus n 3amenenue HedTpoHos

AKTHBHAA JIEKCUKA

aHTHHEUTPHHO

auddysus

anddyuaiposars I, HCB z0e?

3aMeJIHTeNh

W30TPOIHSA

uckaxdrs I, HCB /| wuckazute II, CB umo?
KBaJIpaTHUHOE yaanéHue

KHHETHYeCKas JHEPTus

KOHAeHCUpOBaHHada cpead

KpHCTaIUTHYECKasi CTPYKTYpa

nornomarecs I, HCB / nornotdtrecsa I, CB uvem? coe?
npesocxoaute 11, HCB [ upeesoiitd [, CB umo?
npenebperars I, HCB / npenebpéus I, CB uem?
pacnandreca [, HCB / pacndcroes I, CB na umo?
pacnpeaensits I, HCB / pacnpepensite II, CB umo?
cBOOOAHBIH poGér

cpasHutbCa [, HCB | cpasusdtecs I, CB ¢ uem?
CTOJIKHOBEHUE

TepPMaIM30BaHHBIH HEHTPOH

yaansitecs [, HCB [/ ypanuteca II, CB om uezo?

yapyroe } paccéaHue
Heynpyroe

Yrenne cuMBOIOB U HoOpMYN

o, Ceuenne paccesHUs HEHTPOHOB

fcurma oc|

g, CeueHue 3axpara HEHTPOHOB

[cvirma aj

g, » o,
[curma ac MHOro 66nbINe
cvrma aj
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[351 3¢]
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MPEJATEKCTOBBIE 3AJIAHUS

1. BoigeinTe KOpeHb B CJCAYIOMINX OJHOKOPEHHbIX CJ10BaXx.
O6parnTe BHNMaHHE Ha «Oeriyio» rNacHyio «e» B KOPHE u
Yepe0BAHHE COIVIACHBIX HA KOHUE KOPHH:

6epexxunBeiii, Gepeus, npeHebpexkumMo, odbeperars, HeGpeXxHbIH,
npeneGpeus, npeHeOperars.

2. K ciioBam, AaHHBIM CjI€Ba, HoA0epHTe AHTOHHUMBI H3 CJIOB,
AAHHBIX CHIpaBa:

y3Ko€ npubnHxeHHe
YMEHBLIATLCH pacceuBarbCa
BEPOATHOCTH OJIMHAKOBKI
YCKOPHTEIh YBEJIMYHBATLCH
NOTJIOIATECH OIWH pa3

JBHIKEHHE NOKOH
pa3HooOpa3HbIi MPHHATL BO BHUMaHUE
npeHeOpeyn 3aMeIMTETb
yJajcHHe HEBO3MOXKHOCTb
MHOIOKpaTHO LIMpOKOe

3. a) PacnpeaeanTe NaHHBbIE CJ0BA 110 CJICIYIOIUHM IPyNIAM:
cyujecmeumelbHoe, RpURAzameavHoe, npulddacmue, Hapevue.

[NpHHUMINATEHO, IPAKTHYECKH, CTOJIKHOBEHHE, MMOTIOTHRINHH,
naboparopus, cBoboa, OCHOBHOH, NpeHeOpeKHMO, CBOCOHBIMH,
NpakTHYECKas, MOy YHMBLIHH, J10CTaTO4HO, CPAaBHUMBIH, Maa,
paccesiHHE, pa3HOoOpa3HbIi, OCHOBA, 3aMe/1/IEHHE, HAYaTbHBIH,
paccerBarOLMi, CTAIKHBAIOIMECS, HEBEJIMKH, XapaKTEPHCTHKH,
BO3MOJKHO, KHHETHYECKas, Cpe/lHee, CHMMETPHUHO,
TEpPMAJIM30BaHHbIH, cedeHHe, MHOTOKPaTHO, TETL10Bas, paBHa,
MIOCTOSHCTBO, JJabopaTopHas, onpeAensemMblii, KpUcTaindecKas,
pacnpejesieHHe, IKCIIEPHMEHTAIBHO, XHMHYECKaS,



00yCHOBIEHHBIN, KHHEMATHYECKHH, YIIIOBbIE, BO3MOXKHEIE,
NPeaITooKeHHe, KBalpaTHYHOE, XapaKTepu3y OLIHWH, yaajleHue,
cdepuueckuii, NOKa3aHo, yIPyroe, NpesoCcXOAHBLINI, H30TPOTIHS.

0) B npuiarare/IbHBIX M HPHYACTUNX BhieauTe cypPuKenl u
oxkoHuyaHus. UeM pazanyalorces npuaarareabHbie u
npHyacTHa?

5. a) IlpounTaiiTe cjiefyoliHe COOTHOIICHUS CJIOB:
e L.
npenojasaTent — TOT, KTO Npenoaaét
N
pacTBOpUTEL — TO, YTO PACTBOPAET
0) AHAJIOTHYHBIM 00Pa30M NOACHHTE 3HAYEHHE CAeIYWIIHX
N
CYUIECTBHTEJIbHBIX ¢ CypPHKCOM AesTeId ~/mes :
N
YCKOPHUTEND —
N
3aMeAanTeNb —
N
pacnpenenurens —
N
JABurarens -
N
HarpesaTtesbs —

P
paccenBateylb —

6. K ciioBam, JaHHBIM c¢jieBa, nog0epuTe CHHOHHMbI H3 CJIOB,
AAHHBIX clpaBa:

HETPYAHO CKOpOCTb

UCKaKEHHE MaJbl

HMPEMMYIIECTBEHHO | yuuTeIBaTL

Onyxaathb obITH Bonbile

HPEBOCXOAMTH MOYTH HE ...

IPAKTHYECKH HE ... W3MEHERHE

TepMAJIN30BaHHbIA B OCHOBHOM

TEMI JIeTKO

HEBEJIMKH HarpeTblii

Np¥HKUMAaTbL BO BHHMaHHE JBUrarscs 6e3 onpeneagéHHoOro
HarpapJieHHs




7. HazoBHTE rJ1arojibl, HMelne o6 yio 0cHoOBY (npedhurc +
KOpeHb) €O CIICAYIINMH CyIleCTBHTENbHbIMHU:

pacnian —

BBIBOA —
NPEBOCXO/ICTBO —
yTedKa —

CBSI3b —
COOTBETCTBHE -~
3axBaT —

8. HazoBHTE rJ1arojibl, OT KOTOPBIX 00pa3oBaHbl Cledy0lIHe
CYylIecTBHTE/IbHbIC, AAHTEC K HHM BHIOBYI0 NApY:

Obpa3zey: u3yyeHue — U3Y4HUTE / U3y4aTh

ofpa3oBanue
HM3MEHEeHHe
CTOJIKHOBEHHE
paccesiHue
JIBIDKEHHE
3aMe/lJIeHHe
oInHcaHHe
pacnpenenenue
HUCKa)KEHHE
[orjouieH1e
yAaIeHHE
HanpaBJIeHHE

9. BriaennTe 06K KOpPeHb B C/IeAYIOIIHX 0HOKOPCHHBIX CJ10BaX
HHOCTPAHHOIO MPOHCXOKICHHA:

XapaKTepH30BaTh, XapAKTEPUCTHKA, XapaKTep, XapaKTepH3YIOLIM;

KOH/ICHCALHs, KOHOCHCHPOBATh, KOHACHCHPOBAHHBII;

nuddys3us, aupdyaaupyowuii, tuddynavposars;

TepMaTH3aLHs, TePMATN30BaHHEIA, TEpMAIM30BATh, TEPMHUYCCKHMR
10. O6pazsyiiTe cj10BoCOYETAHHA:

obpa3oBanne ve2o? (NMPOTOHBI, 3NEKTPOHB!, AHTHHEHTPHHO)

U3MEeHEHHe ue2o? (noBeneHWE) wezo? (HEHTPOHBI)

10



CTOJIKHOBEHME ue2o? (HEUTPOHBI) ¢ yem? (sapa)
JBHXKEHUE we20? (HEHTPOHBI) 20e¢? (3amennuTenn)
onucaHue vezo? (mpouecc) wezo? (Anddy3ns)

pacripenieneHde vezo? (IHEPrusi) wezo? (HEHTPOHBI) HO uermy?
(CKOpOCTb WJIM SHEPIus)

HCKaKeHHe we20? (YriiOBbIE pacnpeleneHus)

yaaneHue wezo? (HEHUTPOHBI) om wezo? (MeCTO)
yez20? (HUX NOSBIEHHE)
20e? (cpena)

TEKCT 1
JU®PY3US U SAMEUIEHUE HEUTPOHOB

1.1. B cBO6GAHOM cOCTOSHMM He OYeHb IHEPrHYHBIE HEHTPOHE!
JKHBYT, Kak H3BéCTHO, B cpéaHem Okono 888 ¢, ndcne wuerd
pacnandiorcs H 06pa3yloT MPOTOHBI, 31EKTPOHbLE U aHTHHEHTpHHO. Ecnu
HEHTPOHBI OK43BIBAIOTCS B KOHAECHCHPOBAHHOM Ccpené, TO UX NMOoBeJEHHE
NPHHUHIHANIBHO H3MeHsieTcs. BeposiTHocTh pacndna HEHTpOHOB B
cpenag Mand, a OCHOBHYIO pOJib B MX MOBEAEHUH HIPAFOT CTOJIKHOBSHHS C
dToMaMu cpelibi 4, B NEPBYIO duepeny, ¢ UX sapamu.

L2, C npaxktHueckoii TOukM 3péHns Oonpmodi HHTEpe ‘¢
OpeACTaBIfIOT OCOOEHHOCTH JIBWKEHHS HEeHTpOHOB B cpéaax,
NMOJTYYMBIIMX Ha3BdHUE 3aMejuidTeneit. [lns sameanureneii xapakrépHo
TO, 4YTO CE4YEHHE paccéAHMA HEHTPOHOB o (KaK ynpyroro, Tak H

HEYNPYroro) MHOTOKPATHO TPEBOCXOJAMT ceu€Hus pasHOOOpPA3HBIX
npouéccoB MX 3axBdta G,, T.e. o> o,. Uem O6dnpme o
NPEBOCXOAUT O, , TEM JIydllle K44ecTBO 3aMemidrens. XopOwHMH
3aMEJTHTENSIMH ABJISiIOTCS -00biuHas Boad (H,0), Tsokénas soad (D,0),
6epwunii (Be), yrnepds (C).

L3. Hrdx, nocMOtpuMm, Kak OyaeT ceGsd BecTH HEHTPOH ¢
HA4YaIBHON 2HEPrueil B HECKOIBKO MEradneKTpoHBOJBT BHYTPH Oidka
3aMeMIHTeNs AOCTATOYHO Oonblmux pa3Mépor (IIpH 3TOM  YTEUKOMH
HEWTPOHOB MOXKHO NMpeHeOpeub).

11



Tak KaK G¢3>> G, , TO 4KThl CTOJIKHOBEHUH HEHTPGHOB C sapamu

6ynyT NpeMMYIIECTBEHHO PACCEMBAIOWMMH, a YMCAG CTONKHOBEHWMMN
O6yner BesukO. B pesynpTdTe Kéxaoro dkra paccésHus HEWTpOH Oyaer
W3MEHSATL ¥ HanpasnéHHe IBWKCHHA U CBOIO 3HEpruto. Ha HavydmbHOM
ITdne IBMAKCHUA B Cpedl KUHETHUECKas HHEPrus HeHTpOHOB TpH
K&XK/IOM CTOJIKHOBEHHH OYAET YMEHbINAThCA /10 TeX HOp, HOKd oHd He
CpaBHsieTCs ¢ IHEPrUEH TEIUIOBGrO ABMKEHUS 4TOMOB cpesni, cpéaHee
3Ha4€HHEe KOTOpPOH MpH KOMHATHOH Temnepatype cocrasiser 3/2 kT =
0,025 3B (k ~ nmocrosinHas bdénwumana, T ~300°K). 3arém
TEPMAIN30BAHHBIH HEHTPOH MNPOACHKUT paccénBaThes, «OaYKAATEY
WM, Kak roopst, AugdyHadposarh m0 Tex 0op, mMokd He Oymer
MOTNOMEN.

I.4. [lub¢ys3na TeruioBsiX HEWTPOHOB — DTO CTdaWs ABHOKEHHS
HEHTPOHOB, Ha KOTOPOHM HMX 3HEPruUs TNpaKTHYECKW He W3MeHsercs W
paBHA 3HEPTrHH TETUIOBOTO ABHAKEHHA d4TOMOB CpPEIbi.

3aMeUIéHHE — 3TO CTAOUA IBHKEHHS HEHTPOHOB, HA KOTOPOH HX
3HEPTUs BhilIE TEMOBOH U NOCTENEHHO YMEHbIIASTCA.

TEKCT II
JAP®Y3US TEILTOBBIX HEATPOHOB

IL.1. IIpu onucdnuu mpougcca auddyznd ynobHO UCXOQHTH H3
ABYX OCHOBHBIX MPEANOJIOKEHAN: MOCTOSHCTBA CKOPOCTH M 3HEPTHUH
HeHTpPGHOB B npouécce auddy3ud H U30TPONHU paccE€aHUA HEHTPOHOB
B nabopardpHoit cuctéMme koopaunat (n.c.). KouéuHo, B mpougécce
nudGbY3HH U IHEPTHS, M CKOPOCTh HEHTPOHOB W3MEHSIOTCA MpH HX
CTOJIKHOBEHHUAX C SapaMH, OJHAKO 3TH U3MEHEHUS. CTOJb HEBEJIMKH, YTO
HX MOXKHO HE TIPUHHUMATHL BO BHUMAHUE W CUHTATb, YTO HEHTPOHLI

OBWOXKYyTCA B cpeaé co cpéamedt osHcpruedi, pdBHOH % kT .

JKCMEepUMEHTAIIBHO [MOKA3aHO, YTO NpPH TaKHX 3HEPrusX paccésHue
HeHTpGHOB B cUcTéMe LIEHTPa Mace (C.U.M.) chepHHEeCKH CHMMETPHYHO,
a wuHematHueckuili 3¢pékt, oOycnorneHHbIl aBMKEHHEM CcaMOH
CUCTEMBI LIEHTPa Macc, NIPU JdHHBIX SHEPTHAX HEHNTPOHOB MpaKTHIECKH
He Oy/eT CKaXATH YIIIOBBIX pacrpenenéHuil paccesHHbIX HEHTPOHOB.
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I1.2. Tlpu AdHHBIX nNpeanonoxéHusX (GyHKUMH pacnpenenéHus
HEHTPOHOB no npobéraM o paccéanus [, v KO NOraoWEHUs {, UMEIOT
BUJL

dw
dl

L/
L

f(ls):K

N
dw ( ) _ e /x

dl
tae A =1/nos H A, =1/nca — cpénHue AnKHbL cBoBdaHoro npobéra
[0 paccésHUs M IO TNOINOWEHHA COOTRéTCTBeHHO. MYyHKuHA
pacripeien€Hus TETUIOBbIX HEHTPOHOB MO YTJ1dM MX BbineTa B JI.C. UMEET
BHA:

H

dw
dcosh f(cos@)

rae O — nonsApHeIA yron paccésHus HeHTpOHOB B J.c. MBI ywiH, 4To
paccésiHie HEHTPOHOB B Cpelé a3HMMYTAILHO cHMMeTpHyHo. Ilpu 3TOM

cos8=0, coszez%.

11.3. HWcnoémesys 3tH pacnpeaenéHus, HETPYAHO [OCUHTATH
MaKpOCKOTMH4ECKHE XapakTepHCTHKU AU Py3uu:

_A
Nty

— cpéaHee YUCIO YIIPYTHX paccésHuil HeHTpPOHOB B 3aMea/IHTe e,

T= K¢/
v
— cpéaHee BpéMs AHU3HHU HEHTPGHOB B cpelé,
r?)
—~ cpéHee KBaJpaTHIHOE YAAJIEHHE TEITOBLIX HERTPJHOB OT MECTa WX
nosiBNEéHNA N0 MécTta, TOE OHM rnoraorircsa B npouccce mauddyzun,

Oxd3piBaeTcs, 4YTO (r2 Y=6DT = 61% , rne D — xo3bpduunéur
b dy3un, XxapakTepU3YIOLIHA TEMT yIanéHHs HEHTPOHOB 0T MécTa HX
nosBnéHna B cpené, L, — wmHA auddysud, xapaKTepusyrolias

ynanéHue TEIUIOBBX HEUTPOHOB OT HCTOYHHKA.



ITocaeTekcTOBBLIE 3agaHudd

I. I'pammatuyeckue 3agaHus

1. B creaywomux npeaioKeHHX 3aMeHHTE HpUIACTHbIE 000POTHI
IPAJATOYHBIMH OfPEAeTHTEBHbIMH CO CJIOBOM KOMOPHII B
HYxkHO# dpopme:

BoJibli10#i UHTEpEC NPEACTABIAIOT OCOGEHHOCTH ABMIKCHUS
HEHTPOHOB B cpejlaX, MOTYUUBIINX Ha3BaHUE 3aMEAJTUTEIICH.

D — xoadduuunent nuddysum, xapakrepusyiomui TeMn
YIAIEHHA HEUTPOHOB OT MECTA WX [OABJIEHUS B CPEJIE.

ITpy Takux 3HEprusx KHHeMathdeckui addekr,
0o0yClIOBIEHHBIH IBIWKEHUEM CaMOH CUCTEMB LICHTPA MAcc, NPH
JaHHBIX 3HeprusiX HEHTPOHOB NPAaKTHUECKU He ByneT UCKAKATh
YIJIOBBIX PactpeeNneHHH pacCesHHbIX HEHTPOHOB.

2. Haiinure B TeKCTAaX NPEMIOKeHHS, B KOTOPbIX HCHOJb3YIOTCSH
cjielyomHe KOHCTPYKIIHH, XapaKTepHblc /1151 HAYyYHOI'0 CTRAA
peyH:

Ymo XapakTepHO 0./ Ye2o
Ymo omnpenensercs yem
Ymo Ha3blBAIOT Yem

4Ymo HMEET BHI %e20
Ymo SIBNAETCS yvem

Ymo MUCXOOUT U3 vez2o

3. C.ﬂenylomne NpEeANOKCHAR 3AMCHHTEC CHHOHNMHAYHBIMH

npelioKEHHAMH ¢ KOHCTPYKIHSAMH:
1 1

umo —3T0 ¥mo

v 1

Ymo npeacraBJsieT coboii umao.

Juddy3us TennoBeIX HEHTPOHOB -- 3TO CTaAHA JIBHKEHHUS
HEHTPOHOB, Ha KOTOPOH HMX JHEPIHs NPAKTHYECKH HEe N3MEHSETCH U
paBHA PHEPrHH TEIUIOBOTO JBHXKEHHS aTOMOB CPE/ibl.

3amMeIeHHe — 9TO CTa s IBHKEHUS HEHTPOHOB, HAa KOTOPOH KX
SHEPrus BbILIE TEIUVIOBOM U NOCTENIEHHO YMEHbILAeTCs. '
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4, Haﬁmn‘e B TEKCTAX NPECAJTOKECHHA, CXOAHBIE 110 CMBICTY €
JAAHHBIMH?

Ecau ncnonp3oBaTh 9TH pacnpeneieHus, HeTpyAHO NIOCUHTATh
MaKpOCKOMMYECKHE XapaKTepUCTHKH NHDdyIUH.

OnuceiBas npouecc auddy3nn, yaoGHO HCXOANTE H3 IBYX
OCHOBHBIX MPEANOA0XKEHHIA.

5. HaliguTe B TeKCTax CI0KHONOAYHHEHHbIE NPEIJIOKEHNS
NPHAATOYHLIMH YCJIOBHHA (€003 €C/1it), NPUUHHBI (COX03 MAK KAK)
H BpeMeHH (00 mex nop, noka)

II. Peueble 3aganus

1. Ipouuraiite yacts I.1. OTBeTBTE HAa BONPOCKHI:
CKONBKO BPEMEHH XKHUBYT HE OYEHb JHEPrUYHbIE HEHTPOHEI B
cB0OOAHOM COCTOSTHHH?
Ha uto pacnajmatorcs HeHTpoHb! uepes 888 c?
KakoBa BeposSTHOCTE pacniafa HEHTPOHOB B KOHACHCHPOBAHHOM!
cpene?

UTo urpaeT OCHOBHYIO POJTb B MOBEACHUY HEHTPOHOB B
KOH/IEHCHPOBAHHOM cpene?

2. Hpounraiite 4acts 1.2. OxapakTepusyiite ocobeHHOCTH cpef,
HOJYHMBIIMX HA3BaHHE 3aMel/THTeleil.

3. IIpounTaiite yacth 1.3. Paccka:kure, kak BenéT ceda HEHTPOH ¢
HAYAJbHOH JHepruel B ReckoabKko M>B snyTpn O/oka
3ameaJIMTe 9 GOJILHIMX Pa3MepoB.

4. TIIpounTaiite uactsb 1.4. laiiTe onpeaeeHne NOHATHAM
3aMeaJeHns U AH¢dy3Hn TenJI0BbIX HEHTPOHOB.

5. llpouuTaiite yacte I1.1. HazoBHTe 1Ba OCHOBHBLIX
HPEANOJI0KEHHs, H3 KOTOPBIX YA0OHO MCXOQHTL NPH ONHCAHAH
nponecca 1uddysun.

15



6. IIpounraiite 9actb I1.2. OTBeTbTE Ha BONpOCHI:
Kakoit Bua umeer QyHkuus pacnpeaeneHus HeiiTpoHos no npoberam
A0 paccesnus I ?

Kako#t Bz umeer GyHKUmMS pacnpeesieHis HeATPoHOB 1o npoberam
A0 norjouweHus I, ?

Kakoit Bua umeer dyHKINA pacnpeeneHus HEHTPOHOB IO yrilaMm HUX
BbUIETA B ji.C.?

7. IlpounTaiite yacth 11.3. Hazosure Mmakpockonnieckne
XapaKkTepHCTHKA andpdy3nn.

8. CocTaBrTe BONPOCHBIH H HOMHHATHBHBLIA NJAaHbLI TEKCTOB O
o6pasny. Ilpn cocTaB/IeHHH HOMHHATHBIIOIO 1J1AHA BbI1E/IHTE B
BONPOCHOM ILJIAHE OCHOBHOH /1aroJ1 H 3aMeHHTE ero
OTIJIAr0JIbHBIM CYIRECTBHTEIbLHLIM WM HalAHTE B BOIIPOCHOM
NJIAHE CYIEeCTBUTEIbHOE, HecyIlee OCHOBHYIO HHpopManuio,
PacckasknTe TEKCTHI 110 MJIAHY.

Oépazey:

Bonpochbiii nnan
1.1 Kak BeayT ce6s HEATPOHBI

Homunamuenutii nnan
1.1 IloBesenue HEHTPOHOB B

B CBODOJHOM COCTOSHHH
H B KOHAEHCHPOBAHHOM
cpene?

a) CKoTbkO BpeMEeHH KUBYT
HE OY€Hb 3HEPrHYHbIe HENTPOHBI
B CBOOOAHOM COCTOSHHH?

6) Ha uto_pacmagasorcs
HEHTPOHBI?

B) Kak MeHsteTcst noBeneHne
HEWTPOHOB B KOHACHCHUPOBAHHOHR
cpene?

CBO6OIIHOM COCTOAHHHU H B
KOHHCHCHPOB&HHOFI cpeae.

a) Bpemst »H3HU HEHTPOHOB B
cBOOOAHOM COCTOSIHHH.

©) Pacuaj HeilTPOHOB.

B) U3MeHenue NoBeACHHUSA

HEHTPOHOB B KOHACHCUPOBAHHON
cpene.



Ypox 2

Tema: Muddepennuaibnoe ypasuenue xupdhysnn
TENJA0BLIX HEHTPOHOB

AKTHBHAA JIEKCHKA

nupdepeHIMANbHOE YpaBHEHHE

NOTOK

BO3EHCTBUE

cunrdre(cs) / noacumrdars I, HCB umo?
ouéumsare I, HCB / ouenvrs II, CB umo?
nocturdre [, HCB / pocturuyts I, CB uezo?
¢$H3HYeCKHH CMBICT

Handnc HeHTPOHOB

obnacte

reHepdups

Haxoaute I/, HCB / uaitd I, CB umo? uepez umo?
yCTaHOBKa

CKa4YoOK

pa3psis

KOHCT4HTa

omvicwiBath [, HCB / otmcdars I, CB ymo? uem?
rpanHua

ynpowdrte(cs) I, HCB / ynpocrvte(cs) II, CB
3IKCTIOHEHUMATILHBIH OIIBHIT

pa3MeruéHne

noaaepkaHue

9KCNEPHMEHT

Urtenue CHMBOJIOB H (hopmy.Jl

MOTOK TENJIOBLIX HGF{TPOHOB

pazHyc-BEKTOP

TUIOTHOCTH TCIIJIOBOTO Heﬁ’[’pOH_ﬂ )
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div
[anBeprenim]

div (Dgradp)
[anBepreHuus ot
TIPOH3BEACHHUA

ko3 duuuenTa nuddyzuu
D Ha rpagMeHT MIOTHOCTH]

q MOLLHOCTb FeHepalru TETUTOBBIX
[xy] HEHTPOHOB HCTOYHHKAMH
L, .
' JHHa M dy3ud TEMTOBBIX HEHTPOHOB
[2216 119] :

OO6pa3ubl yTeHus ypaBucHuii

i.| ap-p/L2=0

[nannacuaH po Munyc po, denrénnoe Ha 3J1b 1D
KBaJpar pagHo HyJto]

2. %=§M%

[3716 1B paBHO KOpeHb KBAAPATHBIN #3 OHA.
TpeThbs JIaMOaa 3¢ Ha 19mb/1a a]

3. | P70z, =0

[po em 3p BexTOpHOEC , T3 Mpu 3¢ TUIKOC IBe
TpeTbuX JAMO1a 3C paeHo HyMO]

NPEATEKCTOBBIE 3ANAHUSA

1. BoigesinTe o0UIMil KOpeHb B CIeAYIONHX CJIOBAX, 00paTHTE
BHHMAHHE HAa Y€pPeAOBAHHE IIACHbIX H COIJIACHBIX B HEKOTOPLIX

KOPHAX:

JNENUTh, pa3/ie)iuThb, MOAEAUTh, pacripe/ienieHHe, BbIACICHHBIH,

Jensuuics

TE€4Yb, YTE€YKA, BbITCKATD, ITIOTOK, NPHUTECKATb, OPHTOK, HCTOYHHK

pazpbiB, NPOpbIBATh, PBATh, PBY UUH, BbIPBAHHBIN, PA30OPBATh

3aJlaHHe, 1aTh, 3a0a4a, 3a/1aBaTh, JAOUIMiH, BbIJAHHbINA, JaHHbIHA

pa3MeLlarTh, MECTO, MOMELIEHHE, PA3MeCTUTD, PA3MEILEHHE,

MECTHEIH

CYMTaTh, NIOJACUYET, pACCYHTBLIBATD, MOCHHUTATD, pacuéT,

paccyHTaTh
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NPOCTPAHCTBO, CTOPOHA, CTPaHa, PaBHOCTOPOHHHH,
TpOCTPAHCTBEHHBIH, paclipoCTPaHHTh

TPOCTOH, NpOoilie, YNPOLaTh, NPOCTEHIN, YNPOILUEHHDIH,
YIIPOCTHTH

cbopka, cobupars, pazobpartb, 3a6paThb, Gparb, BLIOHPATH,
cobepy

2. HazoBHTe IJ1arojbl, HMelouHe 00Nt Kopens o CiIeAyIOMHMH
CYIIeCTBUTENLHBIMH:
Obpaszey: HCB CB
[OMOIIb — IOMOraTh / (IOMOYb
CBA3b —
OLleHKa —
yTedka —
TIPUTOK —
reHepaiMs —
mapdy3us —
YCTaHOBKa —
CKa4OK —
paspbIB —

3. IIpounTaiiTe napsi anToHAMOB. [TocTapaiiTech HX 3aNOMHHTH
A5iM NanbLHelinieli paboThl HAX TEKCTOM:

YTEKaTh ¥ NPHTEKATH

yTeuKa # MpUToK

OIHOPOAHBII # reTeporeHHbli (HEOIHOPOAHBIN)
BHEIIHWH # BHY TPEHHUH

4. IIpounTaiiTe napnl ciHoaumoB. [focTapaiiTech X 3anoOMHUTS
A AanbHeifuel paboThl HAX TeKCToM:

OTJIMYHBI OT HYJIS = HE PaBHbI HYIO

BBECTH YCJIOBHE = UCITOJIB30BAThL YCIIOBHE
[pe/IECTBOBATEL = OLIThH paHbille

OHOPO/AHBIA = rOMOIreHHbI

NpeaHa3HaYeHO = UCTIOJB3YEeTC S

YIIPOCTHTB = CA€aTh JIErue

LIAHC = BO3MOXHOCTD

OITHMa/IbHOE COOTHOIUCHHE = HaWTy4llie€ COOTHOLIEHHE
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5. HazoBHTE CylIeCTBHTE/AbHBIE, OT KOTOPBLIX 06pa3oBaHbl
c/ieqyonMe npujarareabHble:

KOHEYHBIH
TPaHHYHBIH
coceqHUMN
TernjJoBOMH

ACpHBIA

HENTHOU
MPpOCTPaHCTBEHHBIN

6. Boccranosate popmMy HMEHHTEILHOIO 12/1€7KA BhIIEIeHHBIX
COYeTAHMH:
I
Obpazey: (ns CO3IaHMs AAEPHBIX PEAKTOPOB — ALACPHBIE PEAKTOPEI

AJiA peHicHHA NPAKTUYCCKMX 3a4a4

nuddy3us TEIUIOBBIX HEHTPOHOB

HCIIOJB30BaHuE AU DEPEHIMATBHONO YpaBHEHH

IIPUTOK HEHTPOHOB M3 cocenHrx obaacrei

YCJIOBHS Ha BHELIHEH CpaHULIE

TEOpHA JKCHOHCHIHAIbHBIX ONLITOB

0CO0EHHOCTH BOEHHOIO BPCMEHH

CO31aHHUE NEPBOTO COBECTCKOIrQo AACPHOro peakropa

l/lH(bOpMallPlﬂ O ONOrIoaroiuX, 3aMeAI0LIMX U
Pa3MHOXAKOIIHX CBOMCTBAX Marepuaion

7. O6pa3syiiTe cymecTBHTEAbHbIE ¢ cypduKkcamn -enu- ,-anit- or
c/leYIOIHX IJ1arojoB. O6paTuTe BHUMAaHHe, UYTO IJ1Arojbl HA
~ums 00pPAa3yIOT IV1AroJibHbIe CYLIIeCTBHTE/ILHBIC ¢ IOMOMIbIO
cypduxca -gHli- (HOTYHHTH — NOIYHEHHE):

pacnpenesThb
3aMeTMTb
OMHMCATh
3a1aThb
YBEJIMUHTD
yNPOCTHTB

20



OCYIIECTBUTH
pa3sMECTHTD
NOJUIEPKATH
PACTIONOMKHUTD
PA3IMHOXHTH
co3aarhb
M3MEPHTD
HCCJIENIOBATD
HaTpaBsATh

8. HanMmuTe BRAOBYIO NAPY K CJAeAYLIMM [J1AroJiam,
pacupeaeauB HX 0 CJICAYIOIIHM rPYINaM B 3aBHCHMOCTH OT
cnocoba obpazoBanns BHAOBOH Napel: cyphuxc, npucmaexa,
HOB0e cn060:

MO3BOJIATH ypoiars
3aMe/UIATD YBETWYHBATD
Morjomarb nyicarh
pasMHOKaTb OCYIIIECTBIATH
Nnony4aTth TAHYTh
JIEJIUTHCS OCHOBBIBATH
BJIMATH OLIEHWBATD
thopmyIMpoBaTh ycraHasanearh
HCKATh pazphigarts

9. Ot ciieayouux riarojioB oopasyiire
a) AKTHBHbIC NIPHYACTHH HacTOsero BpeMenn (¢ cyppuxcamm

TN Py TN P

Y- | -lowg-, ~aui- | ~Aug-):
MO3BOJIITH
BJIHATH
noryiomarb
JIEIUTHCA
CaMOMNOEPIKHBATHCS
3aMeJTATh
pa3sMHOXaThb
COOTBETCTBOBATh
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6) aAKTHBHbIE NPHYACTHA NPOUIEAIET0 BPCMEHU
(¢ cydduxcom —auic)>

NOAYYHTH

MpeaiecTBOBaThL

HUMETh

NPOBOJAHTLCA

B) NACCHBHbIE NPAYACTH HACTONIEr0 BpeMenu (¢ cypdurcamn
AN N

—eM-y ~UM-):
HUcclieoBaTh
TIPOBOIUTH
NoJ1y4aTh
yIIpaBiIATh

r) NacCHBHbIE NPHYACTHH NPOIUEALICTo BpeMeHu (¢
cydppuxcamn
~ NN

—€HH-, -HH-, -M-):
OCHOBATh
BBI1E]TUTb
Ha3HAYUTH
yNnpocTHTh
YBEJIMYUTH
OCYIUECTBHUTD
MOy YHTh
BBITAHYTH
9KCTPAaroNxpoBaTh
chopMyIMpPORaTh

10. 3amennTe NpHYACTHE HIIK NPAYMACTHLIH 00OPOT COUETAHHEM €O
CJ1I0BOM Komopbiii + 21azon B Hy:KHoi popme. OOparnTe
BHHMaHHe Ha pa3jiniHe (OpM r1aro1a B AKTHBHOH W
naccuBHo# ¢gopme:

Ob6pazey: coznaomuii addext = KoTopblil co3aaéT yddekt
co3faBaemblii 3¢ dext = sddext, koTopbiil cO34aI0T

HCCIENYEeMbIH 00beKT
crnocof, NO3BONAIOIMH J0CTUY L TOUHOCTH
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BbIJ1€J€HHEIH 00BEM
[PUYHHbI, BAUAIOMIHE Ha GaaHe HeHTPOHOB

chopMyIHpOBaHHas 3a1a4va

HanncaHHOEC YpaBHEHUE

YOPOLUEHHOE PAHUYHOE YCIIOBHE
ONBITH], DPEAIIECTBOBABIINE paboTam
ynpaBigeMas saepHas peakums
AeNsleecs BEUeCTBO

3KCNEPHUMEHTBI, NOJYHUHBIINE HA3BAHHUE
«OKCNOHCHIHAJIBHBIC OMLITbHI)

uerHas CaMornoUICPKHUBaArOILAACA peaKius
BBITAHYTOE pacIlOJIOKEHHE MaTEpHaJiOB

11. PacnpeneiuTe JaHHbIE MACCHBHBIE NPHYACTHS H NPHJIAraTesibHbIe
no rpynnam. Oféparnre BHIMaHHe Ha pa3/iMyune BONPOCOB K
NOJIHBIM H KPATKHM NPHYACTHAM H NPRIIAraTeNLHBIM, 2 TAKKe HAa
paznu4ue nx PyHKuM#H B npeaioKeHnN:

Ob6pazey: nosHas ¢opma KpaTkasi popmMa
(YHKLMA OIpecNIEHUs (byHKUMa OpeauKaTa
Kakow? -as, -oe, ue Kakos? -a, -0, -bl

HYXKHBIH OOBEKT 00BEKT HY:KEeH

croco0 OCHOBAH Ha WCHOJIB30BaHUH AM(PepeHHaTBHOTO
ypaBHeHUs nuddy3uu

minHa nuddy3nu HailaeHa

ypaBHEHHE MpeaHA3HAYEHO /IS OMMCAHHA MTOBEACHHA
HEHTPOHOB

chopmMyupoBaHHasi 3aj1a4a BKJIIOYAET B ce6st ypaBHeHMe
IUIOTHOCTH HEHTPOHOB OTJTHYHBI OT HY.T5

YnpoméHHoe rpaHHYHOE YCIIOBHE

pa3Mepbl CHCTEMBI BEJIHKH

bepyTca yBeJIHYEeHHbIE pa3Mepbl

OTHOCHTENIbHOE PACITOJIOKEHHUE 3aMeINIUTENI BIIMAECT Ha
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Pa3MHOXEHHE HEUTPOHOB
CBEJIeHHs OBUTH MOJIy4eHbl C OMOLLBIO cOOPOK

BBITAHYTO€ PAcIONIMKEHHE MATEPHAIOR MO3BOITHIIO TIPOBECTH
H3MEPEeHHA

12. a) IlpounTaliTe IPpHMEPDHI COTNACOBANHDLIX U IECOMTACOBAHMBIX
onpeaenenni. O6paTuTe BHUMaHHE HA TO, IeM BbIpakKeHb]
COrJIAaCOBAHHBIE H HECOrJIACOBAHHBIE OlIpeie/IeHHA, M Ha
NOPAAOK HX PACHOJIOAKEHHS:

COTNaCOBAHHOC onpeneiicHue HECOrnacoBaHHOEC ONIpEaACIIEHHE
Kakou? , xaxkou?
HcclieIyeMblH  00BbeKT O0BeKT 18 HcCileIOBAHHUS

0) Pacnpeaennre onpeaeaeHus no rpyninam:
coznacoeaniie HeCozaacosamiie

IpaKTHYECKHe 3aJayuH, 3aJaun gudohy3ny TensoBbix
HEHTPOHOB, TEMJIOBLIE HEWTPOHDI, MOTOKH TEIUTQBIX
HEWTPOHOB, cniocod pacyéra, hU3MYEeCKHI CMBICI, CMBICIT
ypasHeuus nuddy3uy, yreuka B cocerue 9b1acTu, NpocToi
BHJ1, MAKPOCKOTIMYECKUE XapAKTEPUCTHKY, PCANbHBIC
YCTaHOBKH, FCTCEQTCHHBIC CHCTC MBI, thOpMyﬂl/IQOBaHHaﬂ
3ajaya, CHCTEMA [UIQTHOCTH HEHTPOHOR, FPaHU4HOe YC/IOBHE,
YCJIOBME HA BHEITHEHM [PAHUUE, 3a/1aud PA3MELIICHUs YPaHa,
MOTI0NIAIINHNE, 3aMEAISIOIINE W PA3MHOKAIOIINE CBOMCTBA,
uHdopManus o CBOHCTBAX MATEPHANOR

TEKCT

JTAOOEPEHIIMAILHOE YPABHEHUE JTUOPY3HH
TENJIOBBIX HEUTPOHOB

1. Jlns pewéuus npaxkTHdeckux 3andu auddy3ur Tennopsix
HEHTPOHOB BAXKHO YMETh HAXOAHTH NPOCTPAHCTBEHHDIC pacrpeae/€HHs
TEIUIOBLIX HEHTPGHOB, TaK KaK ¢ MOMOLIBIO STHX pacrpelesI€HNH J1erko

CYMTAIOTCS MOTOKM TemloBbix HelTpdHos , D (F.£)=p(F.t)-V n

24



OoHEHUBAETC BO3ACHCTBHE ITUX NOTOKOB HA HCCIéayeMble OOBEKTEHIL.
Cdmplit npocTdit cndcod pacuéra pacnpenenéHnit NAGTHOCTH TENNOBIX
HEHTPOHOB, MO3BOJSIOUWHEA JOCTHYL TGYHOCTH B HECKOABKO NPOUEHTOB,
OCHOBaH Ha  HCNOAb30BaHMM  AHQdEPEHLMAIBHOTO  YpaBHEHUA
Irddyzun. Ousdueckud cMBICT ypaBHEHHS AMDGY3HH 3aKTioudercs B
TOM, YTO OHO NpeAcTapiseT cobOi ypasHéHWe OandHca HEWTPOHOB B
mob0M BbizeneHHoM 006béMe cucTéMbl. [IpuunHaMu, BAMSIOIIMMH Ha
bandHc HEHTPOHOB B JIIOOOM 00BEME, SBIIHIOTCS TPUTOK HEWTPOHOB H3
cocéanux objactéii (Wi ytéuka B cocénHue ObnacTH) 3a cuér
rpagMéHTa TUICTHOCTH HEATpPOHOB, nNOMIOWEHHE M TeHEpAuHMs
HeHTPOHOB B HEM camoM.
O6uwmit Bua anddepeHunaisroro ypastéuus auddysuu:

%% =div(Dgradp) - %): +q.

B crannoHApHOM ciyuae B oHOPOaHOM cpené B To# xe dbnactu
3aMeUTATENs, rlie UCTOYHMKOB HET, ypaBHEHWE TIpUHUMAET cdMbli

npocToi BUA:
Ap- P/ =0.
Vi

Juimnd  guddysun MOXET  ObiTh HdfgeHa yépe3
MaKpOCKONHUYeCKHe XapakTepHCTHKH Anddyanu:

1
LC = Ekska .

2. JTuddepeHumdnbHoe ypaBHéHHe AMD(OY3HH MpeaHa3zHAUCHO
[UIs  OMHUCAHUA TOBEACHUS HEHTPOHOB B pediibHBIX  YCTaHOBKax.
PednpHble  yCTAHOBKM  NpEACTaBISAIOT  COOOH, Kak  MMpdBHIIO,
reTeporéHHble (HEOJHOPOHBIE) CHCTEéMB! KOHEUHBIX pa3MEpoB. B Takux
cucTéMaX BO3MOKHBI CKauyKH, T.€. pa3pbiBbl B MaKpPOCKOMHYECKHX
KOHCTdHTaX 3amejuidteneit A, u A, , ¥ NIO3TOMY NoBenEHUE HEUTPOHOB
B o0jacTsix pa3pbiBa KOHCTAHT M Ha rpanHuax cpeln HeoOXoIHMO
ONHCHIBATE MPAHHUUHBIMU YCIOBUAMMU.

Ménuocreio  copmyndporanHas 3aadda  Biouder B cels
NMpdBWIBHO  HamdcaHHoe  ypaBHéHHe  auddy3uH MU 3agdHue
COOTBETCTBYIOLMX FPAHHUHBIX YCIOBHH. B 1100bix pednbHBIX cHcTéMax
Ha BHELIHUX I'PaHUIaX cpelbi MIOTHOCTH HEHTPGHOB OTIWYHEI OT HYJIA,
H [O3TOMY 3ajidHHE TpaHHYHOrO YCJIOBWS Ha BHEUIHEH rpaHMIe
sBIsieTcs HenmpocTod 3agdued. Ho B GoabiuuHcTBE ClydaeB, Korad
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pa3mépbl CHCTEMBI AOCTATOYHO BEAMKH, MOKHO BBECTH ynpoliéHHOE
rpaHi4HoOE YC/IOBHE Ha BHEILHel rpaHHue. B xduecTBe rpaHuil B 3TOM
cnyyae OepyTcsi He pednbHble pasMEéphl CHCTEMBI, 2 pa3sMEphl,

’ ‘ g . .
yBENHUYEHHbIE (IKCTpPANONHpOBaHHbBIE) HA % As. B drom cmyuae
YTpOArOTCA ¥ FPAaHUYHOE yC/IOBUE HA BHEIUHEH rpaHKLie

p(F’[)’s+%XS =9,

U peluédue caMou 3aaduu.

3. B kduectBe nmnpumépa pemiéHus ypasHésus audysuu
paccMATpHBAETCA TedpHs JKCMOHEHIMATLHBLIX ONLITOB. 3Ta TeOpHs
npepu€cTBoBana pabdTaMm, B pe3ynabTdTe KOTOpbIX OBmiNd BHepBbie
ocyuecTBlieHd ynpaernsiemas sinepHas pedxuus 8 CIIIA u CCCP. B To
BpEMs HauOONbILIME WIAHCBL Ha YCNEéX CBS3LIBAIUCH C €CTECTBEHHBIM
ypaHoMm. TpéboBanoch pewlHTs TPYAHYIO 3aid4y pa3MelléHUs ypdaHa
TakiM OOpa3zoM, urdOel pedkitust Obind uenHou. s pewménus 3toi
3a]d4d HYKHO OBIJIO MOTYUYHTE OTBETHI HA MHGXKECTBO BOIIPOCOB!

= Kako# zaMmennmvrens obecnéumnsaer nyudillie ycnoBUsS A
nojiep:kdHus  HenHOM  pedkuuw, T.€.  KakoBa  ero
3¢hdeKTHBHOCTh Kak 3aMeiiTens HeWTPOHOB M KAKOBBi
€ro morowudionre ceokcraa?

= KakoBG ONTHMANBHOE COOTHOLIEHHE MEXKIY KONHYECTBOM
3aMeJIATENS U ASALIErocsa Bewecrssy”?

= Kak BIHsiET OTHOCHTENbLHOE NpOCTPaHCTBEHHOE
pacrnonoxkeéHue 3aMeUIMTeNIs ¥ ypdHa Ha pa3MHOXEHHE
HeUTpOHOB?

® JIpu kakHx pasmépax cOOpkH W3 ypdHa Y 3ameliHTens
LenMHAds pedKliMa CTAaHOBUTCH CaMONOAAEpKUBaIOIEHCA? H
T.A.

OTBETEI Ha 3TH MHOTOYHCHEHHBIE BOIPOCHl ObLIM MOMYYEHHl B
3KCTIEPUMEHTAX, MOYUYHBIIMX Ha3BAHHE «IKCITOHEHUHUA/IbHBIE ONbITHIY.
OcG6eHHOCTh  3THX OSKCMEPUMEHTOB COCTOsla B TOM, YTO OHH
MIPOBOJMIUCE B BOSHHOE BpEMS, T.€. B YCI0nusx Aeduupra BpéMEHU H
HEOOXOJUMBIX HCCAEIYeMbIX BEUIECTB, B YCIOBHUAX CpPaBHHTEBHO
HH3KOTO  YPOBHSA  pa3BHTHS  TEXHOAOrWW  MONy4€HHMA  HHCTBIX
MaTEPHANIOB.

4. B pabdTe Hanm amMepMKAHCKHMM MPOEKTOM M TIPU CO3AdHHU
€pBOTO POCCHACKOrO siAEpHOro pedkTopa CBE/AeHWA O MOTNOAIOUIHMX H
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3aMeUIAIoNMX CBOHCTBaX MaTEPHATIOBR W pa3MHOXKAIOUIMX CBOHCTBAX
pedkTOpoBR ObinM mnonydeHsl ¢ noMouisio cOOpPOK, WUMEBLIMX BHA
npH3mbl.  BeiTgHyTOoE pacnonoxéHue HccnényeMmslX  MaTEpHANIOB
HO3BOIIJIIO MPOBECTH TOYHbIE U3MEPEHHUS HEHTPOHHBIX pacrpeaeaéHui
B OAHOM HamlpaBI€HMH H, CHEA0BATENILHO, MOJYYUTh TOYHYIO
MHGOPMALIMIO O MOMIOLIAIOIUX, 3aMeSIOUHX W Pa3MHOXKAIOLIHX
CBOMCTBaX UCCIENYEMbIX MaTEPHAIOB.

IMTocnerekcroBhbie 3adaHugd

I. I'paMmaTnueckue 3a1aHnst

1. B caenyromnx npeasiokeHHSX BCTaBbTe NPONYINEHHOE
NPHYACTHE HJIH NPUJIATATEILHOE B I10JIHOH HIIA KpaTKOH
dopme, 00bAICHUTE CBOH BLIGOP:

Campiii ipocToii crrocob pacuéra
pacrpeneieHHH IOTHOCTH TENI0BBIX
HEHTPOHOB, MO3BOJISAIOLIMI A10CTHYb
TOYHOCTH B HECKOJILKO IIPOLEHTOB, ... Ha

OCHOBAaHHbIH

OCHOBaH
HCIIOB30BaHUM b depeHInaTbHoOro
ypaBHenus auddyzun.
MHa AU 3UM MOXET OBITH ... Yyepes o
Jiwana puoy P HaHjeHHas
MaKpOCKOIHYECKHUE XapaKTePUCTHKH .
Halaena
anddy3un.
BO3MO>KHbBIE
B Takux cHcTEMax ... CKa4KH. BO3MOXXHBI

TonnocTeio ... 3ana4a BiUIIOYaeT B cebs

copMyTUpPOBaHHAS
MPaBWIBHO ... ypaBHeHHe nuddy3uu 1 CEB OpMYy THpOBaHa
3alaHue COOTBETCTBYIOUIMX MPaHUUHbBIX

" HarnMcaHHOe
yCIOBHA. HalMcaHo
B n1o6bix pearpHBIX cHCTEMax IIOTHOCTH
. OTIUYHBIE

HEWTPOHOB Ha BHEMIHUX IPAHUIAX CPENbI . ..

OTJIMYHBI

OT HYJIA.
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B pesynbrate 3THX paboT Gbiia BricpBbie ... | OCYUICCTBIEHHAS

ynpasiseMas siA€pHas peakiHsl. OCYILECTBJCHA
OrBeThl Ha 3TH BOMNPOCH OBUIH ... B NOny4eHHbIE
3KCIIEPHMEHTAX. TOJIyYEHBI

... paCnoJIOKEHUE UCCIENYEMBIX MATCPHAIIOB BBITAHYTOE

MO3BOJIUIO MPOBECTH ... UIMEPEHUA BBITSAHYTO
HeHUTPOHHBIX paclpe/ileNeHUuil B 0/THOM TOUHBIE
HalpaBlleHHH. TOYHO

2. U3mennTe NaHHBIE NPEIIOKEHHS C TOMOLILI) H3IBECTHBIX BaM
CXOAHBIX IO CMBICJIY KOHCTPYKUHIA:

HuddepeHunansHoe ypaBHeHue Auddy3un npeactasaser
coboii ypaBHeHHe 6anaHca HEHTPOHOB B TKOOOM BbiAETIEHHOM
00BEME CUCTEMBL.

IIputok HelTPOHOB U3 coceiHHUX obaacTei (UM yTeuka B
coceiHre 001aCTH) 3a CYET rpajiMeHTa [LIOTHOCTH HEUTPOHOB,
MOrJIOUIEHHE U reHepauys HeHTPOHOB ABJIAIOTCS NPHUXHAMM,
BIIMAIOLUMH Ha OataHc HEMTPOHOB B 11060M 00BEME.

PeasibHbie yCTAHOBKH, /UIS OTMCAHUS ITOBEAEHHS HEHTPOHOB B
KOTOpPBIX NpeiHa3Ha4eHO AU hepeHIHanbLHOE Y PaBHEHHE
AU dy3Hu, NpeaCTaBAIIOT COOOH reTeporeHHble CUCTEMBI KOHEUHBIX
pa3Mepos.

3. a) IlpounTaiiTe IpeI0KEeHHS C HACCHBHLIMH KOHCTPYKIHAMA,
XapaKTepHbIe 118 HAYYHOro cTuJis peun. Haligure B HuX
rpaMMaTH4YecKHil cy0ObeKT H NpeHKaT, 00paTHTe BHHMAHHE,
9TO (pakTHUeCKHH CyObeKT AeHCTBHS B ITHX [PeJIOKEHHAX
OTCYTCTBYET:

C MoMoILBI0 3THX paclpeieieHHi JIErKo CHHTAaIOTC TOTOKY
TEIUIOBBIX HERTPOHOB.

B xagecTBe rpanuil B 3TOM ciiyvae OepyTcs HE peallbHble
pa3Mepbl CUCTEMBL, a pa3Mephl, YBEJIMYEHHbIC Ha 23 A

B sToM cniydae ynpoigarores u rparmqrioe yCJIOBHE Ha BHEIIHEH
rpaHHLE, H pellieHHe caMOH 3a]1a4H.
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B kauecTBe npumepa pelenus ypaguetus anddysun
paccMaTpuBaeTCs TEOPHs DKCTIOHEHUAILHBIX OMLITOB.

6) M3mennTe JaHHBIE B YHKTE (2) NpPeN10KEHUR, HCNOAB3YS
APYIYI0O KOHCTPYKLHI0O HAYUHOTO CTHJN: MecTOMMeHHe MbI +
rJaroJ B au4nol gpopme.

4. HaiinuTe B TeKCcTe NPEAJIOKEHHS ¢ KOHCTPYKIMSIMH,
CBOHCTBEHHBLIMH HAYYHOMY CTUWJIIO!

MOXHO
HY>KHO +  HMHQUHHUTHER
BaXKHO

II. PeueBrie 3aanus

1. Hpouuraiite yacrp I. OTBeThTE Ha BONpOCLY:
Yro HeobX0AMMO IS pellieHHs npakTHieckHx 3a1ad auddy3vn
TEIUIOBBIX HEHTPOHOB?

Ha uém ocHoBan camblit ipocTol cniocod pacuéTa
pacnpefeNeHHiH IIOTHOCTH TEMOBLIX HEHTPOHOBR?

B uém cocrout pusHueckuit cMbicii ypaBHeHHs Iuddy3un?

Kakue npuinHbl BIHAIOT Ha 6aiiaHc HEHTpOHOB B J1I0O0M
o0nEme?

Kakoe o6iuuii Bua ypasaerus auddyzuun?

Kakoii BUJ MpUHUMAET ypaBHEHHE B OXHOPOIHOMN cpelie B TOH
oGJractTy 3aMeJINTeNIs, I/1Ie HCTOYHHKOB HET?

Kak MOXHO HaiiTu uinny auddysmu?

2. [Ipouwnraiite wactn 2. OTBeTHLTE HA BONPOCHI:

Jna yero npeanazHaueHo qudbepeHiiHanbHOe YpaBHEHHE
nupdysnn?
Yro Takoe peanbHbIe YCTAHOBKH?

29



IToyemy noeexeHre HEUTPOHOB HEOOXOUMO OIIMCHIBATE
IPAHUYHBIMH YCIIOBHAMU?

H3 qero coctout NoNHOCTEIO ChopMyIHpoBaHHas 3aaqa?

Korna MoxHO BBECTH YTIPOLIEHHOE IPAHUHHOE YCIIOBUE HA
BHEHIHEH rpaHuie”?

Kak BBITAAAMT YIIPOLIEHHOE IpaHKtHOE ycroBue?

3. Ilpoguraiite wacte 3. CkaxHTe, HA KAKHE BONPOCHI TpeboBaloCch
OTBETHTDH Ilepe 0CymecTBICHHEM LeNHoi peakiHH,

4. IlpounTaiite yacTp 4. CKaKHTE, KAK H /LIS 4ero pacnosiarajuch
HCcJleRyeMble MaTePHAJIbL.

5. CocTaBbTe BONPOCHBLIi H HOMHHATHBHLIH IVIAHBI TEKCTA.
HepeckaxHTe TEKCT M0 ILIaHY.
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Ypok 3
Tema: 3amens1ieHHe HEHTPOHOB

AKTHBHAA JEKCHKA

aHU30TPOIIHOE ,

H30TPONHOE } pacceinue

BO30YxACHHE

BO3pacT HEHTPGHOB

meusitbca [, HCB / nomeusdtoecs I, CB
He3aBHCUMas repeMeEeHHas

HEHTPOHHBIH UMITYJIbC

orpaHnuéHune

[OpOr HEYNPYrocTH

npeanonarate(cs) I, HCB / npeanonoxurs(csa) I, CB
npuxomursca I, HCB / npuiitics I, CB na wmo?
MPOMEKYTOK

paccéuBatbes {, HCB / paccéstoes I, CB / 20e?
pacxonoBatbes I, HCB / wspacxonosarses I, CB
cBoaute /, HCB / ceectdl, CB umo? x uemy?
ckazeiBatecad [, HCB / ckazdrecad I, CB na uém?
cosepwiate I, HCB / copepuwvite I, CB umo?
conocraenite [, HCB / cornoctrdasuts I, CB umo? ¢ uem?
conpoBoxadtecst [, HCB uem?

coynapénue

CHEKTP HEHTPOHOB

cyxarscs [, HCB / cysurbes II, CB
TepManu3duus

yron Bbinera

yudteiBatek [, HCB / yuéers I, CB umo?

YTenne cHMBOJIOB B Gopmy.

E, HauallbHas JHEPrus
|e Hyaesoe]

[e HOB]

M»>B eMHHULA SHEPTHH
[MerasnexkTpOHBOIIBT]
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K3B e/MHULA DHEPTHH
[kun033€eKTPOHBOIIBT)

Ey CpeAHss KMHETHYECKad SHeprys
[e ] TEI/10BbiX HEHTPOHOB
C.IL.M. CHCTEMA LICHTpa Macc
T o
BO3pact HEHTPOHOB
Tay] P P
Ji.C. nabopaTopHas cHCTEMA
U
NeTaprus
[yl

U:lnE%

[HaTypanbHBIHA TOrapudm
OTHOILLEHHS € HOJIb K €]

n(?,t) [UIOTHOCTb HEHTPOHOB B TOYKE
Cpebl ¢ KOOPJAMHATOU 5p H
BO3PACTOM Tay

[?H oT 3p BekTOpHOE , Tay |

NPEATEKCTOBBIE 3AJIAHUSA

1. BoiaennTe o6muil KOpeHb B cETYIOMIHX 0/1IIOKOPEHHBIX CJIOBaX,
obpaTnTe BHHMaHHe HA BO3MOKHOE YePeTOBAHHE COrJIACHBIX B
KOpHe:

Y3KHH, Y3K€e, CY3UTh, Y3€HbKHI, CY2KMRAThCH, CYIKEHUE;

HIHpe, PacWIMPTLCH, IIHPOKHHA, LIUPHHA, ILIMpOUaiLLIHH,
pacuIMpeHue;

NEPEeMEIICHHUC, MECTO, NMOMECTHTD, NCPEMEILATD, MOMELICHHE,
MCECTHBIH, PasMEliaTh, MEPEMECCTHUTD,

CoylapeHHe, yaapaTh, yAdpUTh, yaapeHue, 6c3y napHeii,
YAApHUTHCH;

MCHATH, U3MCHEHHE, O6MCH, CMCHa, epemMeHHas, OMeEHATh,
H3MCHHUTB

. /\
2. OOpa3yiiTe upuaarareabubie ¢ cyppurkcom -uueck- or
CJAEAYIOMHX CYIeCTBHTEAbHBIX:
Jorapugm .
KMHETHKA



KpHUCTAILT
JHepreTuka
XUMHS
ACHUMIITOTa
aHaJIMTHKA

3. BcraBbTe UponymeHHbIC OKOHYAHHSA NIpUIaraTeJibHbIX:

HAYAJIBH. .. MOMENT, Ha4albH. .. 3Heprvs, cBOOOAH. .. AP0,
KPHCTAJUTMYECK . .. PEIIETKA, TENNIOB. .. BIWKEHHUE, YIIPYT ...
CTOJIKHOBEHHA, NErK... A1pa, CYLIECTBEH. .. BIIHIHHE,
KWHETHUYECK. .. JHEPrHs, IJHEPreTHYeCK. .. CIeKTp, HEHTPOH. .. .
UMITYJ/1bC, XUMHUECK. .. CBS3b, JIONOJHHTENBH. .. TPYJHOCTS,
HEYNpPYT. .. paccesHue, 1abopaTopH... cHCTeMa KOOPAHHAT,
JudpepeHUMaTbH. .. YPABHEHHE, BLICOK. .. 3HEPIrHH,
OJHOPOJH. .. CPeAa, JTOrapHPMHUECK. .. TOTEPH.

4. O0pa3yiiTe NPEBOCXOAHYIO CTENEHL NPHIATATEALHDBIX €
~N O\
noMouns0 cypPpukcos -eiini- / -aitii-, HAMUIINTE CHHOHHM:
” SN . -
O6pazey: BBHICOKHWI — BRICOUAHIINK = caMbii BLICOKMH

CJIOKHBIH
npocToH
O IU3KUIA
BAXKHBIH

5. OGpazyiiTe CPABHHTE/NLHYIO CTEHEHL OT CJIERYIOUIAX
I PHAATATENALIbIX:

Obpaszey: WVPOKHH — mupe

BBICOKMIi
HHU3KHUH
00bLION
MEHBILHH
Y3KUH
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6. JaiiTe BHAOBYIO Napy K CACAYIOLHM [J12roj1am, yKaxnTe cnocod
e oOpasoBanns (cydpdnkc, npucraska):

COIIOCTABUTD
pacceuBaTbCs
YMEHBIIATHCS
pacxooBaTthcs
MEHSATbCS
coBepuiath
CyXaTrbcs
pacliMpaTbCs
ApeanoaraTh
YUHUTBIBATE
CKa3bIBATHCA
OKasbIBaTh
pacnpoCTpasHiTh
Ha3bIBaTDH
tdopmMupoBathb
NIPEACTABUTD
3aMe/THTh
TEPATH

onucarb
BBIACIATH

7. M3meHHnTE CJI0BOCOYETAHUS O 00pa3ny:
Obpasey: uzyuaTs BaXKHYIO [pobaeMy — U3yHeHUe BAXKHOH r1poOIieMbl

pacnpocTpaHsaTh ObICTPbIE HEATPOHDI —

YMEHbBILATH HSPrHi0 HEHTPOHOB —

H3MCHATD MEXaHH3M B3aUMOAEHCTBHS ~

B030YKaTh paccessHHOE PO —

BIIMATH HA XapaKTEPUCTHKH PacrpoCTpaHeins HEHTPOHOB B Cpelie —
IPYNNHPOBATH 10 CKOPOCTAM —

onucaTh npouecc audbdy3un —

pacrpeenaTb HEHTPOHBI 10 YTT1aM HX BbilcTa —

BBIYHCIIATE PACIPEAECHHUS MIOTHOCTH 3aMEAIEHUs HEHTPOHOB —
pelaTh BbIBEAEHHOE YPABHEHHE —

npeHedperaTtb HEYNPYTHUM paccesHUeM HEHTPOHOB —
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8. O6pa3syiiTe c10BOCOYETAHHAS:

MEXaHU3M vezo? (B3auMoIeHCTBHE) Ye2o? (HEHTPOHBI) ¢ yem?
(aapa)

obnacth om uezo? (HavaabHas 3HEprus) do uezo? (mopor
HEYnpyrocTH)

3Heprus veeo? (cBA3b) vezo? (aToMbl) 20¢? (BELLECTBO)

Jons yeeo? (CTONKHOBEHHSA) ve20? (HERTPOHDI)

I'PYIITUPOBKA 110 YeMy? (CKOPOCTH)

abdekT veco? (XuMUUECKad CBA3b U KPUCTA/IMYECKas”
CTPYKTYypa)

00J1acTh yeeo? (TepMaaH3auns)

paccesiHue ye2o? (HEUTpoHKI) 20e? (1pa)

cedyeHue yezo? (Bce HEynpyrue mpouecchl)

MOJIOBHHA Ye2o? (MOIHOE CedYeHUe)

Ha3BaHHWe Yeco? (ypaBHEHUE) wezo? (BO3pacT) ve2o? (HEUTPOHBI)

9, PacnpeueJmTe CJeAYIOIIHE ¢JIOBA N0 HACTAM peYn
(cywecmeumensroe, npunazamensiioe, iupeque, npuyacmue,
Oeenpuuacue):

CpaBHUMBIH, HCIIO/IBb3YH, COOTBETCTBYIOILNH, YMEHbILIEHHE,
6e3yCNOBHO, CAMKHOE, AaHHbIA, AMPDY31s, TErI10BOH,
MOCJIEAOBATENBHO, BO30YKACHHE, KPUCTA/IMYEeCKas, YCIOBHEI,
yNApyro, cpefiHee, YNpyroe, CHIbHO, COBEpiliaeMoe, TIPUONIKAACS,
TIPEANoNoKeHHs, GUKCHPOBAaHHAs, U3MEHSS, CEUCHHUS,
BBIUHCIIEHHE, Ha3bIBAEMas, XapaKTepH3ytoulas, IHEPrus, Maio,
aHAJTUTHUYECKH, MAJIO

10. a) OT cneayInX raaroJioB ofpasyire aKTHBHBIC IPHYACTHA
N AN P P
HacTosiumero BpemenH (cypdukenbt -ym- /-oum- , -ani- / -au- )
HOKOHTbHCS
UMeTh
IIPEeICTaBASTh
3aMeISTh
XapaKTepu30BaTh
YYUTBHIBATH
BJIUATH
OIIHCHIBATH
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0) 3aMennTe KOHCTPYKIHIO €O CIIOBOM KOMOpPuL il + 214201
NPHYACTHEM HJIH NPHYACTHBLIM 000pOTOM:

ATOMbI, KOTOPLIE MOKOATCH

IIOTHOCTD 3aMCOJICHHA, KOTOpasad aHATHUTUHYECCKH ONMUCHIBACT
MOILHOCTb T€Hepallud HEHTPOHOB (bl/lKCHDOBElHHOﬁ JHEPTHUH

HeﬁTPOHbl, KOTOPbIC 3aMEUTAIOTCS

HE3aBMUCHMas MepeMeHHAasl, KOTOpas XapaKTepU3yeT JIHEPTHIO
3aMEISIOIIMXCH HEPTPOHOB

00aacTh TEPpMaIHN3alHH, KOTOpaA ripc/CcTaBasicT
AOTO/IHHUTCJIBHBIE TPYAHOCTH

ypasHenue 1uddy3uu ObICTPhIX HERTPOHOB, KOTOPOE YUYNUTHIBAET
IBC NMPUYHHEL :
JABe NPHYHHADBE, KOTOPbIC BIAUSIOT Ha 6a1aHC HEUTPOHOB

HEeHTPOHBI, KOTOPbIE HMEIOT (PUKCHPOBAHHYIO IHEPrHIO

11. a) OT caeayounX raaro/J 08 oopa3yiiTe akTHBHbIE IPHYACTHSA
S
npomeaIero spemenu (cypduxe -Bui-):

MOJIy4YHTh
chopMUpOBaTLCH

6) 3amMenHnTe BHUIEJEHHYI0 KOHCTPYKIHIO NPHYACTHEM:

YPABHEHHE, KOTOPOC NOJYIHJIO HA3BAHHE BO3pACTa HEHTPOHOB

CHeKTPbl HEHTPOHOR, KOTOpPbIe CHOPMUPOBAIMCE HA
OpeAbIAYLUIEM 3TANE 3aMEUIEHUs

12 a) OT cneayromHX rjaro/0B o6palyiiTe naccHBlibie NPUYACTHS
N
HACTOAIEro BpeMeHH (cypPpuKe -em-/ -um-):

CONOCTaBUTH
CPaBHUTD

He 33BUCETH
Ha3bIBaTh
paccMaTpuBaTth
CORepllaTh

0) 3amennTe KOHCTPYKIHIO CO CJIOBOM KOMOPbLil + 21a207
NPUYACTHEM HJIH NPHIACTHHIM 000poTOM:

IHEPIruyN, KOTOPLIC MOXHO COTIOCTABHTEL C JHCPIHAMH CBA3H
AaTOMOB BCUIECTBA B MOJCKY/1aXx :

36



IHEPruH, KOTOPHIC MOXKHO CPABHUTEL C BHCPIHAMH CBA3ZHW aTOMOB
B BEHICCTBE

CTOJIKHOBEHHS, KOTOPbIE COBEPILAET HEHTPOH
JIHEPruM, KOTOPBIE PACCMATPUBAIOT

BeJIHIHHA, KOTOPYIO Ha3bIBAKOT «JIETAPTHAY
nepeMenHas, KOTOpas He 3aBUCHT OT JAPYIHX BEAWYHH

13 a) Obpa3yiiTe feenpuUACTUS HECOBEPIICHHOIO BHAA HACTOSMUIEr0
N\
BPeMEeHH OT CJeAYIHIHX I1arojoB  (cydpdukcnbl -a-/-g-):

N\
Obpazey: YNTATH — YNTAA

HCIIONB30BATH
npubaHKaThECS

6) 3ameHnATe BhIZe/IeHHbIE KOHCTPYKUHI JleeNPHYACTHAMH:

Ecnu Mcnons30BaTh 3aKOH CIOXKEHHS CKOPOCTEH H 3aKOH HX
npeobpa3oBaHHA [P [IEPEXOAE U3 J1.C. B C.U.M. 1 00paTHO, MbI
MOYKEM PacCYHTaTh HECKOJBKO MOMEHTOB.

CnekTpbl HEHTPOHOB PacCIIMPAIOTCA U MOCTENEHHO
NpUOIKAIOTCS K CBOEH aCHMIITOTHUYECKOH paBHOBECHOH dopMe.

14. IIpounTaiire ciaenyomune napbl cHHonnvos. llocrapaiitech
3aNOMHHTH HX A4 AocHeyomield padoTsl ¢ TEKCTOM:

6e3yC/IOBHO = KOHEYHO
BEJHYHHA ITOPSAAKA HECKOIbKHX MaB =
= BeJIMMMHA, MPHOIU3UTENIEHO paBHAs HeCKOJbKkuUM M»aB

3aKJII0UEHA B [IpeleslaXx = HaxO4UTCs B ripejesiax
NPOCTUPATHCS = PACTIONAraTbCs, HAXOAWTLCA
TEMII = CKOPOCTH

CYLUECTBEHHOE BJIUAHHE = 3HAYUTENLHOE BIIHSTHUAE
HCKJTIOUHTEJIBHO = TOJIBKO, I1aBHLIM 0Opa3zoM
IMOKOHUTBHCH = HAXOOUTHLCA B ITOKOE
MepBOHAYaIBHO = cHavala

OQHOKPATHO = OAWH pa3

[IaBHBIN = MEUICHHBINA, MOCTCHCHHbIH
MEepEMELLIEHHE = JBHOKEHHE

JOJISL = 4acTh
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TEKCT
3AMEJJIEHUE HEUTPOHOB

1. Tlpu pacnpocrpaHéHun ObicTpelX HEHTPOHOB B  cpené
NPOHCXOAUT HMX 3aMEIEHHE, T.€. YMEHbIUCHHE HHEPrUM, a TAKKe
M3MeHsAeTCs MeXaHHW3M B3aUMOAEHCTBHS HEHTPOHOB ¢ sijpamu. TakKm
d6pa3zom, 3ameanéHue HEHTPOHOB — siBiiéHMe Gdsiee CAMKHOE, HeM
Inddy3us TeIUIOBbiX HEHTPOHOB.

2. KuHerddeckas 3HEPrug HEHTPGHOB, KOTGPAs B HAYAIbHBII
MOMEHT Obltd paBHd HEKOTOpOMY uMciay MosB, ymeHbmidercs u
NOC/E0BATENIBHO  POXOAMT  uépe3 TpH  OOJAcTH, B KOTOPBIX
MEXaHH3MBI pacc€aHua HEUTPOHOB pa3Tu4dloTCs.

Iléppas d6nacte. 310 d6nacTh OT HaudibHOM HEPrUM  Ey 10

nopdra HEYMpYrocTH AJist paccésHust Ha cBobdarom sapé. Ilpu 3tom £

J0SLKHO OBITh Bhille NOpora HeynmpyrocTH.

[lopdr Heynpyroctu — 310 Takds D3HEPrus, Bbille KOTOpOH
paccésHHe HeHTpPOHOB Ha CBOOOAHBLIX siapax MONET WATH Heynpyrum
d6pazom, T.e. ¢ BO3OYKJIEHHEM pacCésHHOTroO Aapd.

Bropds ¢6nacth Haxoaures B apeaéiax OT 1Mopora HEYmpyrocTu
JI0 3HEPruii, COMOCTABUMBIX C DHEPrUsSMM CBSI3W ATOMOB BEIIECTBA B
MOJIEKYJIaX WK B KPUCTAUTHUECKOH peluéTKe.

Tpétes Jd6aacthb pacrnonardercs oT JHEPrUil CBSI3H 4TOMOB B
MOJéKyJle HIH B KPUCTAUIHYECKOH pelérke A0 3HEPrHHA TeIoBOro
JBUKEHHUA ATOMOB CpE/Ibi.

I'pandtel 3TX obnactéit, KOHEYHO, YCAOBHBI W 3aBUCAT OT
CBOMCTB 4TOMOB, M3 KOTOpBIX COCTOMT BeuieCTBS, M OT CTPYKTYPBI
BELIECCTBA.

PaccmdTpum moseaéHue HEHTPOROB B KA A0 13 TPEX 0bnacTél.

3. B népBoit 6651acTH HEUTPOHB! MOTYT paccéMBATHLCS Kak yNnpyro,
TaK M Heyrnpyro. HaudibHas 5HEprus ymeHbitlaetcst M NpH yAapyrux,
fIpY HEYNMPYrHX CTOJNKHOBEHMsiX. OHAKO TPH HEyHPYrHuX pacceéaHHsX
TEMIT 3aMe/JIEHUA Boillle, TaK KaK SHEPrus pacxGAyercsl He TOJMbKO Ha
JBIOKEHHME AApd OTAdYM, HO W Ha erd Bo30yxuaéine. Jlns nérkux snep
HépruA Bo3OYxkREéHuA OplBder nopsaka  MbdB, a ana cpéaHux u
TsOKENBIX sigep oObiuHO cocTasjisier LICCiiTKl/? u cdtuu KsB. Tak kak B
JNdHHOM ¢6nacTH KMHeTHYecKast DHEPTHst HEHTPSHOB CHIIbHO MeHserTcH,
To OH4 OpicTpo cTaHOBUTCH MEHbIE ropdra Heynpyroctu. [lo3romy
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JIAHHBIA MHTEPBAN 3HEPTUIA HE OKA3bIBAeT BAUSHHS Ha XapaKTepPHUCTHKH
pacrpocTpaHéHust HeUTPOHOB B cpelé.

4. Bo Bropdii d6nacTh HEWTPOHBLI paccéuBAaIOTCA Ha sapax
UCKITIOYHTENBHO  ynpyruMm  cndcobom. [lpu  3TOM, MOCKGABKY
KMHEeTHUecKas DHEpPrusd HeHTpOHOB MHOro O0nblie 3HEPrud  CBA3U
4TOMOB B BeLeCTBE U DHEPIrUM HX TEILTOBOTO ABMKEHUS, ATOMbLI MOXKHO
CUMTATH CBOOGAHBIMH W nokddwumuca. Ha Jror untepdn suépruii
NPUXOOUTCA OCHOBHAS AGAS CTONKHOBEHMH HEWTPOHOB, U MO3TOMY
XapaKTepUCTHKH Ipouécca 3aMeANCHUA onpenenseT, B OCHOBHOM,
paccésHue HeUTPOHOB 3THUX HHEPTHH.

He#iTpdubl c WIHPOKUM SHEPreTHUEeCKUM CHEKTPOM
IPYNIHPYIOTCS MO CKOPOCTAM (3HEPrHaM). B pesynbTdTe rpynnupoBKH
SHEPreTHYEeCKHHd CIeKTP HEHTpPOHHOro HMitynbca OYAET NOCTenEHHO
cyaTbes. J1o ArseTcs BAxHOH ocobeHHocTbio AnddhY3HH HEHTPOHOB
¢ 3TUMM SHEPTHAMH.

5. B Tpérheit d6nactu Ha 3aMeiiénre HeHTPOHOR OYIyT BIMSTDH
3¢ dHéxThl XUMHIECKOH CBS3U U KpUCTANTHHecKol cTpykTyphl. Ilpougce
mmbdy3ud npH  FTHX  SHEPrHsaX RasbIBAETCS  TepManM3dumei, a
COOTBETCTBYIOIIMH HHTEpPBAN SHEPrHit — OONACTBIO TepPMAaJIM3dLUH.
Ocd6ennoctsio anddy3un B 661acTH TepMaNU3aLUMH ABISETCS TO, YTO
CKOpOCTB 3aMeJIEHS HEHTPOHOB YMEHb11deTCs, a CIEKTPbl HEUTPOHOB,
chOPMHPOBABIIHECS HA  OpeabIAYIUEM JTdne  3aMeICHHS,
paciHupsroTCS.

6. Tlpouécc auddy3nu GuicTpbiXx HEHTPOHOB — OUeHb CIGXKHOE
SIBJIEHHE, MMO3TOMY ONMCATL €ro JOBONBHO TpyAHO. B naHHOM chyuae
3T0 ONMCdHWE BeAETCS CO  CAEAYIOLMMH  MpPeAloNOKEHUAMH M
OrpaHHUEHHUSIMU.

s [IpeanosiardeTcs, 4r0 KHHeTH4eckass »JHEPrus HEHUTpPOHOB
YMEHbUI4eTCs TOJBKO J10 HEKOTOpOH ¢HUKCHpoBaHHOH 3HEPrUM Ep, a

caM0 yMeHbIIEHHE SHEPrUM NPOHCXOAMT TOINLKO 3a CYET yNnpyroro
paccésiHisl HEHTPOHOB Ha sipax, KOTOpbi€ CHUTAIOTCS CBOOGAHBIMH H
HOKOSILIMMHCS.

* O6nacTh TEPMAIM3ALMH, MPEACTARNSIOMAsS AONONHUTENEHEBIC
TPYAHOCTH, HE PacCMATPUBAETCS.

*  Heynpyrium paccésiHHeM HEHTPOHOB MO>KHO npeHedpeub.

x [Ipeanonardercs TAKKE, YTO YIPYroe paccésiHHe HeHTpOHOB
cBOOONHBIMU SapaMH H30TPONHO (OAMHAKOBO MO BCEM HamNpPaBiEHHIM)
B C.IL.M. pedkuuu (S-paccésnne). Onndko B8 naboparépHOH cHcTéMe
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KOOpAUHAT paccésiHue OyaeT aHW30TPONHbIM (HEOJHHAKOBBIM [0 BCEM
HanpaBIEHUAM).
7. B 3THX npeanonoxk€HuAX, HWCNOnb3ys 3aKOH CHOXEHUs
CKOPOCTEH U 3aKOH HX MpeoOpa3oBdHHA NpPH epexdae U3 J1.C. B C.LLM. H
006paTHO, MBI MOXKEM PACCUUTATD:
® CBS3b KHHETHUECKOM SHEpPruM HeilTpGHOB C Yri1dMH HX Bbiltera
B C.LLM. H I1.C.;

»  QyHKUHIO pacripede/éHHsS HEHTPOHOB 110 dHEPrHAM ndche uX
OAHOKPATHOTO paccEésHus;

*  ¢yHKkIMIO pacnipedenéHus HeHTPOHOB NO yridM WX BbileTa B
J.C.;

= cpéanve norapudmMuyeckde OOTEPU IHEPIUH HEHTPOHOB 3a
OHG coyapEHHe. ‘

8. Jlns Berurcnénus pacnpelenéHuit nAGTHOCTH 3aMEUISIOMUXCA
HEHTPOHOB, HMEOLHNX GHUKCHPOBAHHYIO JHEPIUIO, BMECTO SHEPIHH Kak
HE3aBHCHMOH NnepeMEHHO BBOAATCA CIIEYIOUIME BE/IUYHHBL:

. . E, .
— «aeraprvsy (Oe3néifcraue, con) U = In & » KOTOpas

TIO3BOJISIET HEPABHOMEPHOE CHIUIKEHHE FHEPTHH CENATh NIIABHBIM,

— WIOTHOCTE 3aMeAJIEHHA, aHANUTHYEC KU OfTHchIBaIOLIAs
MOLIHOCTE TEHEPALMH HEUTPOHOB (hUKCHPOBAHHOMN JHEPTHHM;

— JUIMHA 3aMEeNJIEHN,

— BO3pacT HeHTPOHOBR (T ) — He3aBHCHMas 1TepeMEHHAs,
XapaKTepH3yloilas 3HEPTHIO 3aMeUISIOLIMXCS HEUTPOHOB.

9. Jina  onMcdHMs npocTpAHCTBEHHBIX  pacnpelenéHuH
3aMensiommMxcs  HeHTpoHOB B cpeaé  n(¥,1)  cocraBasercs
auddepeHurdnsHoe  ypaBHEHHe AHDDY3uM  ObicTpeIX HEHTPOHOB,
YUYHTBIBAIOIIEE JBE NPHUUYHHEI, BIUsolne Ha DandHe HEHTPOHOB NdHHOM
3HEPTHH B BBiAENEHHOM 00BEME:

* auddy3uo  HeHTPOHOB paccMaTpuBaeMblX JHEPrUH U3

cocénHnx obnacrtéit;

= 3aMemiéHHe HEHTPOHOB DOstee BbICOKMX 3HEPrHH B JdHHOM

aneMeénTe oObEMa.

Iornomeénre HEUTPOHOB HE YUHThLIBaETCA.

Paccmédrpusatores npocréiume nprAMEpBI peluénus
BB{BEAEHHOTO YpaBHEHMS, NONYUYMUBIIETO Ha3BdHWE YpaBHEHHS BO3PAcTa
HEHTPOHOR:

40



® TOYEUYHBIH MUCTOYHHK ObICTPbIX HEHTPOHOB ¢ (PUKCHPOBAHHOM
suéprueii £, B OeckoH€UHON onHOpOaHOH cpené;

® TEOPHA  OHKCMOHECHUMUANBLHOTO  ObiTa  Ha  pe3OHAHCHBIX
HEWTpOHax.

IlocaerexcToBbIE 3a4aHuA

I. 'pamMaTnyeckue 3aganmus

1. B cnegyromux npeayomKeHUsX 3aMeHUTe BblIEIEHHYHO
NACCHUBHYIO KOHCTPYKLUHIO aKTUBHOH ¢ CYObeKTOM 1€ HCTBUS Mbl.

Obpazey:

IIpednonaeaemes, umo kuHemuueckas snepeLs HeumpoHog
VYMeHbUIAemcst moiabKO 00 HeKOMOPOU (DUKCUPOBAHHOU IHEp2UU. —
Mur npeonoagzaem, Wmo Kunemuieckas SHePeUs HeUMpPOHO8
YMEHbUAemcs moibko 00 HeKOMOPOU (PUKCUPOBAHHOU IHeP2UU.

a) Obnactb TepMaliv3auuH, IPeACTaBISIOIIas JONOTHUTE/NbHbIE
TPYAHOCTH, HE paccMaTpHUBaeTcs.

6) CumMraercs TaKKe, 4To YNpyroe paccesHie HEHTPOHOB
cBOOOAHBIMU FIPAMU B C.1I.M. — PEAKLIMH M30TPOITHO.

B) JIA BBIUMCAEGHUS pacripelesieH il TNOTHOCTH 3aMeUIeHHs
HEHTPOHOR BBOASTCH CJICIYIOLIHE BETHUMHBI.

r) Jlna onucaHus NpoCcTPaHCTBEHHLIX pacnpeaesieHui
3aMEeNIMOLINXCS HEHTPOHOB cocTasnsercs nndepeHmanbHoe
ypaBHenne nupdy3un ObICTpbIX HEHTPOHOB.

1) Hornowenue HEATPOHOB HE YUHUTHIBAETCSH.

e) PaccMarpuBalotcg npocTedline npuMepbl peleHust
BBIBEJICHHOTO YPABHEHHUSI.

2. B cieayrolux npeanoxXeHuaX 3aMeHuTe AaHHYo
KOHCTPYKUMIO CUHOHUMHYHBLIMH KOHCTPYKUMAMHU:

Ymo ecmb Ymo

umo npedcmasanem coboi umo

Ymo siGIAemcs Hem
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a) Cy>keHue 3HepreTHHECKOro CIieKTpa HeHTPOHHOTO UMITybCa
B pe3ynsTaTe I'DYNMNHPOBKM — BaxkHelwas ocobeHHocTs audidy3un
HEHTPOHOB BO BTOPOH 00JIACTH IHEPTHIA.

6) [pouecc andydy3un GuICTPbIX HEHTPOHOB — OUCHB CIIOKHOE
ABJICHUE.

3. B jgaHHBIX CIOBOCOYETAHHMAX BbIJEAUTE COTIACOBAaHHEBIE H
HECOIJIACOBAHHbBIC OMNpeAesieHHs, 3aJaiTe BOTMPOC K OMNPEACICHHIO,
CKa)KHTE, KAKOH 4acTbiO peud OHO BLIPAXKCHO W pacripeAenuTe UX Mo
rpynmnam:

COZNIACOBAHHOE onpedenelme ‘ HecozuacosdaHoe (mpeOerenue

obrmacte SHepruil BBIIE MOPOra HEYNpYrocTH, HauajibHas BSHEPIHs,
HEHTPOHBI C  IHMPOKHM  JHEpPreTHYeCKHWM  CMEKTPOM,  CIEKTp
HEHTPOHHOIO HMITyJIbCa, YNPYroe paccesHue, JIErKHe spa, SHEprus
BO30yxaeHus nopaaka MaB, nopor veynpyroctH, npouecc augdy3uu
HEHUTPOHOB, oONpeAcnEHHBbIH TIpeded, IHEeprvs, KpUcTaUIMYecKas
CTpyKTypa, ofmacTe TepMalin3auud, c(OpMHPOBABIIMECK CIIEKTPBI,
(UKCHPOBaHHAs HEPrHs, 3aKOH CIIOXEHHUs CKOPOCTEH.

II. PeyeBrle 3amanus

1. Ilpounraiite 4actn 1.
1) Cxkaxwure, Kakoe sBJIeHHe cloxHee: tMpDy3ust UIn
3aMeJIeHUe HEUTPOHOB?
2) HaliTe onpeaeneHHe NMOHATHIO 3aMeJIeHHS HEUTPOHOB.

2. Ilpounuraiite yacts 2. OTBeTHTE HA BONPOCHI:

1) Yepes ckonbko o6snacTei IPOXOAUT KHHETHYECKAA DHEPTHUA
HEHTPOHOB?

2) Yro npeacrasaset coboit nepeas 061acTh, Hepes KOTOPYIO
TIPOXOJAUT KHHETHUYECKAs 3HEPTHUs HEHTPOHOB?

3) Yro Takoe nopor HeynpyroctH?

4) HazosuTte rpaHnubl BTopoi obnacTH, TpeTbel obilacty,
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3. IIpounraiite yacTh 3. OTBETHTE HA BONIPOCHI:
1) Kaxk MoryT paccenBaTbCsi HEHTPOHBI Bbille lOpora
- Heynpyroctu?
2) KakoBa aHeprus Bo3OYXAeHUS 11 NErKUX, CPEIHHX U
TXENLIX saep?
3) Kak MensieTcs 3Hepryus HEUTPOHOB B NepBOH 06aCTH IHEPTUH?

4. Hpounratite yacTthb 4.

5)
6)
7

8)

Pacckaxkure, kakuM 00pa3om paccenBalOTCs HEHTPOHbI
BO BTOpOI# obnactu. -
Ckaxkure, KAKUMH MOYKHO CYWTATh aTOMBI B 3TOH
obnacT. _
HazoBuTe, 4To u noyemy ornpeaenser xapaKTepUCTHKH
npouecca 3aMe/NeHUs HEHTPOHOB.

Pacckaxkure 06 ocobeHnocT nuddy3un HEHTPOHOB ¢
ITUMH JHEPTHAMHU. :

5. Hpounraiite yacts 5. OTBeThLTE HA BOTIPOCLI:

1)

2)
3)

Yro oka3pIBa€T BAUSHHE HA 3aMeJICHHE HEHTPOHOB B
TpeTheit obnacTu?

Yro Takoe TepManuialrs 1 o6nacTb TepMan3anuu?
Kakosa ocobeHnoctb auddy3un HeliTpoHoB B obnacTi
TepMaTH3aLMK?

6. Hpouuraiire yacrn 6.
Hazosute nipeanosokeHus, KOTopbie UCHOIb3YIOTCS OpH
OnucaHuM rpouecca AU DY3UH BbICTPbIX HERTPOHOB.

7. pounTaiite yacth 7. OTBeTLTe HA BONIPOC:
YTO MOXHO paccUuTaTh, UCIONB3Y A 32KOH CIOKEHHS
CKOPOCTeH W 3aKOH MX 11peobpasopanis Npy rnepexoae M3 j.c. B C.ILM. H

obpatho?

8. IIpounTaiiTe yacThb 8.
HazosuTte napaMeTpbl, KOTOpblE BBOJSTCA [UTs BBIYUCICHHA
pacripeienieHui TITOTHOCTH 3aMe UISIOIMXCS HEHTPOHOB.
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9. IIpouuraiire wacts 9. OTBeTHTE Ha BONPOCHLI:
1) s yero coctaBasercs AndQepeHnaTbHOE ypaBHEHHE

auddyznn?
2) Uto npy 5TOM YYHTHIBAETCH, 4 YTO HE yUHTHIBAETCA?

10. CocraBtTe BOonpocHsIii H HOMMHATHBHLIN MJIaHBI TEKCTA.
Pacckakure TeKeT N0 mJIaHy.
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Ypok 4
Tema: Pu3nKa 9/IePHOTO peaKTopa Ha TeNAOBLIX HEHTPOHAX

AKTHBHAaH JIEKCHKA

GbicTpeie _

TeruioBkbie }He”TPOH"'

samennite I, HCB / zamépnuts I/, CB umo?
3amyckdrs [, HCB / zanycrirs I/, CB umo?
3axBAT

H30TON

ob6HapyxwuBate [, HCB / obuapyxuts [I, CB umo?
ocywectsaite I, HCB / ocywectButh I, CB umo?
noraoieéHue

MOpor AenéHus

npeocxoaHte 11, HCB / upessokti [, CB umo?
npepeldte [, HCB / npesbicuts I, CB umo?
npoucxogMre [I, HCB [ npousoditd [, CB 20e?
pasMelénHe

paccésnue

paciieniéHue

peakTop

conpoBoxadrecs [, HCB uem?

ypéaH

uenHds pedkius

AKCIePUMEHT

SHEPrus

anpo

Yrenne CHMBOIOB

235
U

{ypaH ABECTH TPHALATE OATHIA]

73%
U

M

| {ypaHd nBecTH TpUALATE BOCEMO#H]
NS M 1p

[Hr0 3]

cpenHee 4nCiio HEHTPOHOB,
oOpasytowmxcs Ha OAWH aKkT
3axBaTa TEIUIOBOro HEHTpOHA
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°r
ceueHue esieHus
[curma 3]
o
ceveHue paJlHalHOHHOTO 3aXBaTa
[curma ap].
MbB CAHUHHLA DHEPTHHU
METa3IeKTPOHBOJIET] A P
3B - eIHHKWUA PHEPTHHN
[3nexTpoHBOIBT] |.(] MaB = 10" 3B)

NPEATEKCTOBBIE 3A NAHUS

1. Boigeaute oOHH KOPeHs B CIeAyOMNUX CJ0BAX:

OCYHIECTBIIEHHE, CYIIECTBOBATh, CYLIECTBEHHbIH, OCYIECTBHTS,
OCYILECTBIIEHHBIN;

TeIU10, NOTEILIETH, TEMJIOBOH, OKOJOTEN/I0BOH, TEMJIOTA;
3HEPrus, JHEPruYHbBIHA, IHEPreTUYECKH, IHEPIHUHO;
NIpY>KUHA, YIIPYTHH, YNIpYrocTsb, HEYNpYrHi, ynpyro;
MEIUTATH, MEIJICHHO, 3AMEIATh, MEAJIEHHbIH, 3aMe/JIUTEI;
M€laTh, CMEUIHBATh, IEPEMELIATH, CMECH;

JIepaKaTh, 33epAKNBATh, AEPHKATEND, [10/L1EPKHBATHLCS;

POA, POAHTLCA, 3APOKAATECA, [IOPOANTD;

MECTHBIH, pa3MellieHHE, TOMECTHTh, BMECTE, MECTO, BMECTO,
COBMCCTHBIIA.

2. BeraBbTe NPONYyLEHHLIC OKOHMYAHRHA NPHIAraTe/1bHbIX!

OrPOMH... KOJIUYECTBO, MEPBOHAYAJILH. .. HCCIIEOBAHMS,
HE3HAUYHTENLH... COACPXKAHHE, LICTIH... PeaKLMs, ECTCCTBEH. .. YPaH,
TETUTOB... HEHTPOHBI, FHEPreTHYECK. .. 3aBHCUMOCTD, ECTCCTBEHH. ..
CMEChH, HEYTIPYT... PacCEesiHUE, SHEPTETHYUECK. .. CIICKTP.

IlpounTaiiTe CHHOHMMbBI, MOCTapalTech 3alIOMHEHTDL HX 3HAYEHHE
Aaa nocaeaywouied paborsi ¢ TEKCTOM:

OCKOJIOK = 4acTh
0OCYAHTh = pacCMOTPETH C Pa3HbIX CTOPOH
NOpOAUTh = JaTh HA4aslo
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MIOpOr = BEpPXHSAs rpaHuLa, npesesn
OBHApYKUTb = YBWAETH

pacileniende = [efeHHe Ha 4acTH

OCYWIECTBJIATS = AeNaTh, IPOU3BOAMTL, PEANTU3OBATH
YCTAHOBHTb = MOHSATH, MONYUHTH Pe3yaLTar

ObU1 3amyLieH = Hauan paborty

MIpeBbIlIATL = OBITH OOJIbILE, H4EM ...
EpUOIH3UTEIBHO = HETOUYHO, OKOJIO

CBA3BIBATBECA = COCIUHATHCA

4. K cnoBam, JaHHbIM CJIeBAa, MOA0EpHTE AHTOHUMBI H3 CJIOB,
JAAHHBIX CHIpaBa:

TIEPBOHAYAIBHBII HCKYCCTBEHHBIN
HIDKe YCKOPATH
3aMeUTATh MaIo

BETUKO cnabbIit
CHIIBHBIN TOYHO
€CTEeCTBEHHBIH BBIILE
NpubAU3HTENTLHO KOHEUHbIH

5. HazoBHTE r1aroJisl, 0T KOTOPbIX 06PA30BAHDI CIIEAYIOLIHE
cymecTBHTEIbHbIE!

BblAETEHHE
pacieruieHue
BbUIET
OTKpLITHE
HcCleJOBaHUe
OCYLIIECTBJIEHHE
paccesiHue
MOrJIoeHHE
BbIGOp

3axBar
KOHLIEHTpauus
peLieHue
conocTasiieHue
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6. O6pa3yiiTe cylHecTBUTEAbHLIE OT CAEAYIOUIHX IJIAT0/JI0B:

0OHapy>XUTh
JeTHThCA
obcyauTh
COTIPOBOMXAATHCS
npeBbIaTh
COJIEpPXKaTh
MIPOBOJNTHCS
OCYUIECTBUTL

7. O6pa3yiiTe CJI0BOCOYETAHHASL:

[IPHIATH K wemy?
COTPOBOXKAThCA | uem?
MOPOAHTD ymo?
MOJY4HTD umo?
OCYIUECTBUTH ‘
TIOIEPXKUBATLCA | vem?
3aMeANHTh 0o uezo?
repeMeruarhb c uyem?
MPOBOJAUTHCA c yem?

/BBEIBO,I/
/BBIAEIEHWE/!
/BBINET/
maes/

/1ienHas peakimus/

/Tennopbie HEHTPOHBI/
/TETNORbIC CKOPOCTH/
/GoJIbLI0E KOIMUYECTBO BellecTBa/
/ectecTBeHHbBIA ypan/

8. OGpasyiite cioBocoderannn. OOpaTnTe BHUMaHHUe HA YACTOE
«HAHH3bLIBAHHE» POJHTEIbHOrO HA/leXKa, XapAKTEepHOe 1%

HAYYHOI'0 CTHJIA pe'iHn:

nopor
aeHcTBHE
CMBICT

JeneHue
3aMelJIeHUe
BBbIJICTICHUE
npouecc
BO3MOXHOCTh
HCCIEJOBaHUE
npoiiecc

aHaM?3
ocyliecTBAeHNe

yeeo?

/nenenve/

/HeHTpOHBI/

/3TN 3KCNIEPUMEHTDI/

/anpal lypan/

/HedTpoHbl/

/OrpoMHOE KOJUUECTBO/ /3HEprus/
/pacuiennenune/ /anpal /ypan/
/Takas cuTyauus/

/mponecc/ /nenenne/ /appa/
/naneHeme cclieqoBaHus/
/pasnuyHble npouecchl/

/nerHas peaxuus/
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BBIOOD /COOTBETCTBYIOLUMH 3aMeITUTENb/
CO3/1aHHE /ypan-rpaduToBbie peakTopbl/
HEHTPOHBI /nse obnactu/ /avepruun/

9. HazoBHTE BHAOBYIO NApY K CJIeAYIOIUUM [JIAr0JaM, YKAKHTE
najgex ynpaBieHus:

obcyxaaTh CBA3ATLCA npejacTaBuTh
obHapyxuBaTh | NMOAAEpXKaTh NPOUCXOUUTH
TIPUXOXHUTE OCYLUECTRIIATh CONOCTARHTH
NpERBICHTDH y,ﬂaBaTbCﬂ

MopoKAaTh 3aMENIATh

BBI3LIBATH rnepeMelMBaTh

MPOBECTH n3beraThb

10. HazoBuTe rJ1arosbl, 0T KOTOPBIX 00pa30BaHbl cleaylomue
NpHYACTHS:

MOrJOTUBLLUHHCSH

MO BUBLUHHCS
PasMHOKAIOWHHCS
NMOAAEPKHBAIOIHIACS
3aMe I IOUIMA
obpazoBaBuiniics
BbI3BAHHbIE
COOTBETCTBYHOLLHH

11. B cieayomux cI0BocoOYeTAHHUAX 3aMeHHTE KOHCTPYKIHIO
€ IPAYACTHEM KOHCTPYKIHEH €O CJI0BOM KOMOpPuLil + 21azon:;
Obpasey:
TIOrJIOTHBIIMECS HEHTPOHBI = HEHTPOHbI, KOTOPbIE NOTJIOTHIHCE

MOSABHBLUIHECH HEHTPOHBI

Pa3MHOMKAIOILMIACH U CAMOTIOAJE PAKUBAIOLLHItCA NPOLECC JSJIEHHA
obpasyrouyecs HEHTPOHbI

paccesHMe HEHTPOHOB, 3aMEIAIONIEE HEHTPOHBI

12. a) Or ciaeayou¥x NOJHBIX NpAYacTHii o0pa3yiiTe KpaTKHe
HPHYACTHSA:

obHapyxeHHbIH
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YCTaHOBJICHHb{H
MOy 4eHHbIH
CO31aHHBIH
3ay LIEHHBIH

6) 3aMeHMTe CJI0BOCOYETAHME C MOJIHBLIM NPHYACTHEM
codeTanueM ¢ KpaTkoif ¢opmoii. O6paTnre BHMMaHHE HA TO,
YTO BONPOC U PYHKIMA KPATKOTO H 0J/IHOTO NPHYACTHHA

pa3saHYHbLI
Cpasnume: Kakoi? Kaxos?
OO6Ccy>KAEHHBIR BOMPOC Bonpdc obeyxnaén
Onpedenenue npeouxam

O6HapyKeHHOE SBJICHUE
Ilony4ennpiii BHBOA
YcraHoBleHUBH akT
Co3anHble peakTophl
3anylueHubii peakTop

13. OdpasyiiTe cpaBHHTEALHYI0 (POPMY OT NPHIATATEILHBIX,
NAHHBIX B ckoOKaX:

Ilennas peakuus Morna Obl NOAACPKMBATLCS HEHTPOHAMH
(BBICOKMI) «ITOpOTa» Mopora AeNeHUA 28

CHiibHOE HeyTpyroe paccesiHue HeidTpOHOB Ha sapax ObICTPO
3aMe/yIgeT HEUTPOHBE O dHepruit (HU3KHIT) Topora nesieHHs.

TekceT

Pu3uKa A/1epHOro peakTopaHa Tel10BbiX HeHTpoHax

1. B 1939 r. neméukue yuénnie O. 'ay u ®. lllrpdccman
oOHapyXuiH, 4To mon JEMCTRHEM HEHTpOHOB sifpa ypdHa aA€narcsa Ha
ABa INPUONM3HTENIBHO pABHBIX 110 Mdcce OckOiIKa ¢ Mdccamu
~ 100 + 140 a.e.M (ATOMHBIX eAWHML Mdccbl). ABcTpYiickue dH3uku J1.
MeéiitHep ¥ O.Dpuiu coBMECTHO ¢ BeaUkuM adTckuM yuénsiM H. Bopom
OOCYIHIH CMBICIT 3THX OKCNEPHMEHTOB W MpUWAH K BBBOLY, HYTO
nenéHue sinep ypdHa AODKHO COMPOBONKAATLCS BhijlENEHHEM OrpOMHOIO
KonHdgecTBa 3HEéprud (Q = 200 MbnB). Bo Bpems nocmémyrouiux
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IKCNEPUMEHTOB OBiN0 0OHapyxeHO, 4To npouécc pacumienaeHus iaep
ypdHa cOnpoBOXA4eTcs BbIIETOM HOBBIX HEHTPOHOB, YHCIAO KOTOPBIX
NPEBLIIAN0 YKCIO MOTNOTHBIIMXCA. JTH JABAa OTKPBITHA MOPOAHIH
MIEI0 O BO3MOXKIIOCTH TaKGH CHTYALMM, TNpPH KOTOPOH BHOBb
NOSBUBLIMECA HEATpOHBI Mornyd Obl Bbi3BaTb HOBBIE dAKTHI AeNEHMA,
4TO0BI npougécc JenéHUs cran pPa3MHOXAIOLHUMCS 7
CaMONOJIEPIKHBAKOUIAMCS, TO €CTh, UTOOBI pedKUMsa cTda UeImHOA.

2. IlepBoHaudnbHble ucciéaoBaHUA Ipouécca AeNEHUs sdaep
MPOBOJMIINCE C E€CTECTBEHHBIM ?’pa'HOM, KOTOpBIi conépoxut 0,7 %
msoréna U u Kkoi10 99,3 % = U ¢ HesnaurTenbHbLIM coJiepKAHUEM
msotdna 2**U.

B npouécce nanbHéilunx uccnénoBaHui Obio ycTaHOBIEHO, UTO
écnii  Obl  ynaioch MONYYHTb UENHYK — pedkifuio  JenéHus Ha
€CTéCTBEHHOM ypdHe, TO oHd Mornd Obl NOAIéPKUBATBCA TONBKO
HelTpdHaMHu nByX obnacréi suépruit: Beiie 1 MoB, T.e. nopdra
JIeJIEHUS 238U, u vibke 0,1 3B, T.e. TernoBbiMH HelTpSHaMHU.

3. OnHdko, kak noka3dnu poccHiickde uccnénosarenu 5. B.
3enpaceuy W FO. b. Xapurdu, uenuds pedkuus B eCTECTBEHHOM ypdHe
Ha OBICTPBIX HEHTpOHaX HEBO3MOXHA H3-32 CHJIBHOIO HEYNpyroro
paccésHus HeHTPOHOB Ha sigpax 238U, ObicTpo  3aMeasisioniero
HEHTPOHBI 0 3HEPTHH Hike nopdra penéuns 238y, Henuyro pedxuuio
B eCTéCTBEHHOM YpdHe MOKHO OCYIIECTBHTBH, €CIM MPAKTHYECKH BCe
o0pa3zoBdBlLIMeCS MPH JeN€éHUM HEWTPOHB! YAACTCS 3aMEITHTH 110
TEMIOBBLIX CKOPOCTEH.

4. Jlns Toré urdbbl OCYLECTBUTH UEMHYIO pPedKLMIO B
ecTécTBEHHOM ypdHe, erd HeoOxoaWMo nepemeludTb ¢ OONBUIHM
KOJIMUYECTBOM BelecTBd, KOTOpoe 3aMmennsno ©Obl HeUTpOHBI 10
TEMNOBbIX CKOpocTéH. [lpu 3TOM HeoOGXONHMO MpdBHUILHO BHIOPATH
COOTRETCTBYIOLUMI 3aMeJUIHTENb U Pa3MecTHTb YpdH TakHMm JOpazowm,
4TG6Bl CMOIId NPOW30ATH uennds pedkuus. B pesynpTdre peménus
3Toit 3andyn ObinM cd3maHbl jBa NEPBBIX B MHpe YpdaH-rpadHTOBbIX
pedkTopa Ha TenoBbix HelrpdHax: oaun Obin 3amyiieH B CLLIA B 1942 1.
non pyxodacreom O. ®epmd u apyréit B CCCP B 1946 r. non
pyxosdacreom M. B. Kypudrosa.
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IHocnerexcroBhIe 3adaHHsA

I. I'pammaTryeckue 3a1anus

1. HafinnTe B TekcTe NpeAI0KeHHs €O CJIeAyOMHMH
KOHCTPYKIIHSIMH, CBOHCTBEHHBLIMH NAYYHOMY CTHJIIO peuM:

1 v
41O JenuTes Ha 4TO

I v
41O COMNpPOBOXKAAETCH 4yeM

I v
41O NoIEPIKUBAETCH 4yem

2. CoeaHHTe ABA NPOCTHIX NPEIJIOKEHHN B OHO CJ0XKHOC,
3aMeHss BblAeJeHHBbIE C/IOBA CJA0BOM KOMOpbLi B HYKHOH
dopme. '

[Iponece paciienneHys sAcp ypaHa CONPOBOXKAAETCS BbUIETOM
HOBBIX HEHTPOHOB. YHC/IO HOBBIX HEHTPOHOB NPEBHILIAET YHUCIIO
MOIJIOTHBIIMXCS.

2DTH OTKpPbITHUS MOPOAHIH HAEK O BOSMOKHOCTH CrenyoIeH
curyauust. [Ipu a10# cHTYaluM peakimsi CTAHOBMTCS LIETTHOMN.

YToGb!l OCYMIECTBUTS LIEMHYIO PEaKLHIO B €CTECTBEHHOM ypaHe,
ero HeoOX0AMMO riepeMeLaTh ¢ HONIBLIHM KOJHYECTBOM BElIeCTRa.
2TO BEHIECTBQ 3aMe/lIs10 Obl HEHTPOHBI JI0 TENJIOBBIX CKOPOCTEM.

3. IlpounTaiiTe CIAOKHBIC NPEAJIOKEHHS C NPHIATOYHBIM HETH
(co103 umoobst). 3agafiTe BONPOC K BBIACJACHHOMY NPHAATOYHOMY
NPeaI0KEHHIO.

DTH J1Ba OTKPBLITHS f10POMAH HACIO O BO3MOMCHOCTH TaKOM
CUTYaLMu, NPY KOTOPOH BHOBbL NOSBHBIUMECH HEUTPOHBI MOr1Y OBl
BbI3BATh HOBBIE aKThl J€JiEHHs, YTOOBI IpoLECe [AeJeHUs CTaJ
PAa3MHOXKAIOLIUMCS M CaMOITOAAEDKHBAIONIMMCS, T.€. 4TOObI
peaKIus cTajna HEeHHOM,

Yrto6bt OCYIIECTBHTH LIEMHYIO PEAKIIHIO B ECTECTBEHHOM Yypaue,
€ro HeoBX0AUMO rnepemMemiaTh ¢ OOIBHIMM KOJIMYECTBOM BELIECTRA,
KOTOpOE 3aMe 5110 O HEHTPOHBI 0 TEMIOBBLIX CKOPOCTEH.
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Yrobel cMOria npousoiTH Lentas peakums, neobHxoauMo
BBIOpaTh COOTBETCTBYIOIHHI 3aMeI/TUTENb U COOTBETCTBY OLINM
06pa3oM pacHOJIOKHTE YpaH.

5. Hajigure B TeKcTE H HOMECTHTE B COOTBETCTBYIOIHH pa3aen
TAGJIHIBI CIIOJKHBIC NIPEIOKeHU ¢ NPHAATOYHBIM YCIOBHAS

peansHOe YCIoBUE KeJlaeMoe yCl10BHe
(co103 ecau) (coro3 ecau Oul, ... Obl)

I1. PeueBnie 3a1anus

1. Ilpounraiite yacrs 1. CocTaBpTe 3 r1aBHBIX BONPOCa K HTOH
YACTH H OTBETHLTE HA HUX.

2. IIpounTaiiTe yacTs 2. OTBETHTE HA BONPOCHI:

C xakuM BelecTBOM NPOBOJAMIMCSH I1epBOHaYaTbHBIE
HCClIe0BaHUA NpoLecca Jenenus aaep?

KakoB cocrap ectecTBeHHOro ypara?
Kakoi#t BeIBOJ OBUT NONyH4EH B npoliecce AallbHEHIITHX
UCCIIeOBAHUN?

Yem morna Obl NoyiepusaThes Henyas peakiys?
3. IIpounraiite yacts 3.
CkaxxuTe, 0 KAKOM IMPensATCTBUM A% USMHOH peakuuu u o
KaKOM YCJIOBHH Ul €€ OCYLIECTBICHHS TOBOPUTCA B JAHHOH YacTH
TekcTa?

4. IlpounTaiite yacts 4. Hanuumnre TPH riaBHbiX Bolpoca K 3TOH
YACTH H OTBETHTE HA HHX.

5. CocraBpTe BONpPOCHBIE H HOMHHATHBHBIH I1aH TeKCTA.
IepeckakATe TEKCT No MIaHY.
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Ypok 5

Tema: KoappHnuenT pazMHoXeHNA HEHTPOHORB B
TOMOIeHHO# CMeCH eCTECTBEHHOTO ypaHa
3aMeNIHTeNs

AKTHBHAA JIEKCHKA

BEPOSTHOCTL wemy?

Bo3pactdars I, HCB / Bospacti /[, CB
FOMOF€HHast CMECh

w3berdte I, HCB | wu3bexdrey II CB uezo?
KO3 PUIHUEHT pazMHOKEHUS

KPUTHUYECKOe YCIOBHE

nornowdrscs I, HCB / nornordrecs I, CB wem?
no3sonsite I, HCB / nosednuts I, CB umo?
npeapiayIee NOKoJEHHe

pacxoadrbes /I, HCB / pasoiiticey /, CB
PEe30HAHCHBII 3aXBAT

caénymomee NoKoaéHue

ymenbmidtecs I, HCB [/ yménpmnrecs 11, CB
yP4H-TsDKeNoBOAHAs cMeCh

yTE€UKa HEHTPOHOB

LUK

Yrenue cuMBOJIOB 1 hopmy.

P(R)
[113 o1 3p]

K

0
[ka OeckoHeuHOe]

n
[aTa)

L

[$u]
0

[ToTa]
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®
el |

K (aopt)
Ka oT ajibha onTUManbHoe|

K, ()
Ka beckoHe4Hoe OT anbda]

C
3 KOHUEHTPAUHA 3aMeTHTENA

[11e 3aMeuTeNs]

Cu

KOHLEHTpaLHA ypaHa
[xe ypaua]

a= C3 ~
Cy
[anbda pasre oTHOWIECHHIO 113

3aMe/UIMTENA K 1D ypaHa]

Ji-+.)

[eawnulia, derénnas na
€IMHULLY MUHYC Ka

Oeckonéunoe |
1! koahPpuumeHT pa3sMHOXKEHHS Ha
[Mi0] ObICTPLIX HEHTpOHAX

NPEJITEKCTOBBIE 3AJIAHUSA

1. Beinesure 06muii KOpeHs B c/le1y0MHX OTHOKOPEHHbIX C/10BAX,
ofpaTHTe BHHMAaHHE HA BO3MOXKHOE eDelOBAHHE INIACHBIX H
COrNacHbIX B KOpHe:

TEYEHHUE, TIPOTEKATh, BBITEKATh, T€Ub, YTEUKA;
Pa3sMHOX€ERHE, MHOTO, YMHOXAaTh, MHOXKECTBO;

POCT, BO3pacTarh, pacTd, pacTeHUe, BblPaLHBATh;
XBaTaTh, 3aXBaT, NIOAXBATHTL, 3AXBATHThL, 32XBaThLIBATD,
TIOBEPXHOCTh, CBEPXY, BEPXHUH, BEPUINHA, 3aBEPLUHTh;
3aMeJTUTEN b, MEAJIEHHO, TIOMEANTHTb, HeMe ASIEHHBIH.
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2. llpoanasu3upyiite cOCTAB CIAERYIOMMX NPAJIATATEIbHBIX
(upeduxe, kopensb, cyPpPpukc, OKOHIAHNE), HAZOBATE
CYIIeCTBUTENbHDbIE, OT KOTOPLIX OHH 00pa3oBaHbL:

TN

KoHeuH
s§derTABNpIH]

o ATRNECR}]
pesonanchbii]
fipunAn A& ApH|
TN A
feransApi]|

Fnepibi

3. Hazomure ¢JI0OBA, OT KOTOPBIX 06[)230321"!)] CJIEAYIOLIHE CJIOKHbIC
npHaaraTejbHble:

nepBOHaYaIbHBIH
KOJIOKOJI000pa3HEIit
TAXKEAOBOAHBIH

4. OT ciexyoIuX OpHJIAraTeabHbIX 06pa3yiiTe CylECTBHTEIbHDIE
N
c cyhpdukcom -ocmb-:

3aBUCHMpIH]
BEPOATHpIH]

BO3MOXKHpIH]
FIpUHITMI M aTb HpLH]

5. K cioBocogeTaHnAM, JAHHBIM ¢JI€Ba, 1o0epuTe CHHOHHUMBI
cupaBa:

HACHTHYHOC IIPpEBpAlllEeHHE OnHOpOoAHas CMECh
roOMOr¢HHas CMeEChb OCHOBHOH BOIIpOC
HpHHHHHHﬂJ’IBHLIﬁ BOTIPOC Hanay4uiee OTHOLIECHHE
ONTHMaILHOE OTHOLIIEHHE 0coBeHHO BAKHOE 3HAYCHHE

HCKJIKOYHTEABHO BAXKHOE 3HAYEHHUC noaobHoe U3MeHEeHHe
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6. K ciioBam, 1aHHbIM ciieBa, nog0epHTe AHTOHNMBI H3 CJIOB,
JaHHBIX cCIpaBa:

yMEHbIUAThCA HEBO3IMOXHOCTh
BEPOATHOCTE YCKOPSATH

Onyxnanue HaIpassieHHOE ABHKEeHHE
pacxonuThes BO3pacTaTh

3aMeIATh CXOIUTBCS

7. BctaBbTe NponyIlHeHHble OKOHYAHHSA NPHIATATebHBIX:

MOCJIEI0OBATEJIbH. .. HAEGHTHYH. .. COObITHs, dU3UYECK... BEJIHYHHA,
NEPBHUYH. .. HEHTPOH, MEPBOHAYAIBH... KOJMYECTBO, KOHEYH...
pa3Mephl, CPefiH... YUCIIO, €CTECTBEH.., YpaH, AETalbH... aHAJIH3,
FOMOTEHH. .. KOMIIO3WLMS, YPaH-THKEIOBOAH. .. CMECh, LIEIH...
peaxLus.

8. Ot caenyoiux rjiaro/ioB o6pa3syiTe cyuecTBHTeJbHbIE €
T T
noMombio cyPPHUKEoB -eHU~- MNH -aHl- :

TN
Obpazey: NOABUTLCI — TOABJICHHE

MOrIOLIATh
[peBpallaTh
obpa3oBarh
3aMeUTMTh
OTHOCHTB
JEHTh
6ny>xnarto
pa30aBJATh
pacrooKUTh

9. Hazosure rjarojibl, 0T KOTOPbIX 06]’)230Ballbl clieayroine
CYLIECTBHUTEJILHDbIC!

[POUCXOXKACHHE
Ha3BaHue
TIpUBE/ICHHE
omnpe/esicHHe
pacxoXAeHHe
CTaHOBJICHHE
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YMEHBLICHHE
BBE/ICHHE
BO3pacTaH’e
npeacTaBleHHe

_3HaYEHHE

10. O6pa3syiiTe cii0BocodeTaHuA, 06PATHTE BHHMAHHE HA Hafek
r1arojLHOr0 yNpABIEHHS:

TIPUBECTH x wvemy? | (oOpazoBaHue) vezo? | (HOBBIA HEHUTPOH)
Ha3bIBaTh yem? (nokoneHue)
> (npuHUMNHABHAS
OTIpeSieNsTh | YMmo:
BO3MOXHOCTD)
UM ons uez2o?| (teopus) |uez0? |(apepHbIi peakTop)
3HAYEHHE i

11. O6pa3yiiTe c.ToBocOYeTaHUS C IOMOLULIO OPM POAHTEABLHOIO
najexa:

MOMEeHT (TosiBNIeHHe) (HeHTpoH) (kakan-11Go sHeprus)
MIOTJIOLEHHE (3TOT HEWTPOH)

LIMKJT (TaKUe U3MEHEHM)

HEeHTpOHBI (TIepBOE NOKOJICHHE)

HEBO3MOXHOCTD (LleNHas peakliys)

KOJIH4ECTBO (e/IEHUA)

peakTop (KOHEUHbIH pa3mep)

noHstHe (3PpexTHBHBIA KOG GHULHUEHT) (pasMHONeHHE) (HEHTPOHBL)
Mo (ObICTpblE HEHTPOHBI)

Teopus (31epHBIH peakTop)

KOHLEHTpams (3aMeTHTEND)

aHaIK3 (pa3sMHOXEHHE)

KOMIIO3H1iMs (€CTECTBEHHBIH ypaH U paz/iMuHbie 3aMeIIUTETH)

12. HazoBHTe BHIOBYIO HApy U NAaJex ynpap/jenus caelyronnx
rJaronos:

MIPUBOJHTH
POU30ATH
Ha3BaThb
OIpEAeTHTH
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MOKa3aTh
pasodTHCch
CTaTh
YMEHBLUUTHCH
BBECTH
BO3pacTH
MpeACTaBAATE
MO3BOJIMTh

13. TIpoumuTaiiTe ciioBocoueTanus, 06paTuTe BHHMAHHE HA HAKEK
yHOpaBJjicHH H GpOpMY BBIPAKEHHH HECONTACOBAHHOTO
onpe/e/ieHHA:

Kaxaa?
[ uemy?
BEPOATHOCTH HEMTPOHY ObIThH nomomeHHblM (DOrJ1I0TUTEC
Kaxan?
’ yemy? v

BEPOSTHOCTb HEUTPOHAM M30€)KATL PE3OHAHCHOTO 3aXBata
VYN N eV e A  a T a Ve Ve Ve VY

Texer

Kos¢ppuumneHT pazmHoxkeHusi HCHTPOHOB
B TOMOT'€HHO# cMecH eCTeCTBEHHOI0 YpaHa
U 3aMeJJIuTe sl

1. B uenHoM nmpougcce oT MOMEHTaA NOSBIEHHS HEHTPOHA KaKOH-
nHbo 3HEpruM 10 MOMEHTa, Korad norjow€Hue 3Toro HeHTpoHa
NpuBeNET K OOpa3oBdHMIO HOBOro HeHTpOHa TakOi >ke 3JHEPruM,
MIPOUCXOIUT PAN  MOCHENOBATENbHBIX  MOGHTHYHBIX  COOBITHH U
npeBpailéHui:  3amemncéHue, aAuddysds, obpazoBdHHE  HOBBIX
HEWTpOHOB, BHOBb 3aMeAI€HHE M Tak jndnee. OmWH LUK TakHx
WU3MEHEHUU Ha3BIBAIOT MOKOJEHHEM, MOFTOMY rOBOPAT O HeHTpOHax 1-
IO MOKONEHMU, 2-TO U TaK AdJiee TOKOIEHHIA.

OcCHOBHOH  (u3HYecKOH BEeNMYMHOH, KOTOpas oOnpejenser
NPUHLMIUANIBHYIO BO3MGKHOCTE MO0 HEBO3MOKHOCTH  HEmHOH
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pedkuuH, sBasgercs KodhOUUUEHT pa3sMHOXEHHS HelTpoHos. Erd
MOXXHO OMNpeAe/IHTh KaK OTHOWEHWE YUCad HEHNTPOHOB KakGH-IHGO
9HEPruM B OJHOM MOKOJIEHUH K YHCTY HEHTPOHOB ¢ TOM e sHéprueit B
Tpe/IbIAYLIEM TTOKOJIEHHH.

Ecnu Ha onvin nepBHYHBIA HEHTPSH npuxdauTes k HEHTPOHOB
B CcHéayloHieM TIOKOME€HWM, TO Ha OJAMH HEWTPOH mNpou3oHaéT
1+ k, +k02O +k30 +... aenénuit. llpn k<1 cymma 3toro psna paBHd
%_ K, OH4 nokd3bIBaeT, BO CKOJBKO pa3 MOXKeT ObITh YBEJHYEHO
NEpBOHAYANBHOE KOJTHUECTBO HEHTPOHOB. Tipn & >1 pax pacxdauTces,
KOJTW4ECTBO AJIEHHH CTAHOBUTCA HEOTPAHUUYEHHO BO/bIINM,

2. Jlng pedkropa KOHEUHBIX pazMEpoB BCAEACTBHE YTEUKH
HEHTPOHOB KO3((UIMEAT pasMHOXKEHUS yMmeHbludercss. [lo3Tomy
BBOAAT roHsfTHe 5¢dekTHBHOro koahhHuMéHTa pasMHOXKEHUS
HEHTPOHOB /1S PEAKTOpa KOHEUHBIX PasMEpPOB: K,uq = kw'P(R), rae
P(R) — BEpOSTHOCTH HEHTPOHY OBITH NOrNOUIEHHBIM B PEEKTOpE C
pasmépamMn ~ R. Tlpu yBennuéHum pasmeépoB pedkTOpa OTHOUIEHHE
nIdiagM noBEépXHOCTH pedkropa K erd ofnémy Oyaer yObiBdrh, a
BEPOATHOCTH HEWTPOHY MOIMOTHTBCA B pedkTope OyneT BO3pacTdTh.
Ecnu s pedKTopa BBIMOMHEHO YCIOBUE K,4q = keo'P(Ry) = 1, TO €16
Ha3bLIBAIOT KPUTHYCCKHM, a COOTBETCTBYKOWMC pasMépel R —
KPUTHYECKHMH.

3. Tlyctbn — cpéaHee 4HCIO ObicTpbiX  HEHTPOHOB,
ofOpazylomyxcsi Ha OJWH akT 3axBdra TenJoBOro HeHTpoHa B
ectécTBeHHOM YypdHe. Torad Koa(pPUUMEHT pa3sMHOKEHHA AIA
TOMOréHHON CM6ECH eCTECTBEHHOTO YpaHa W 3aMesiHTens DecKOHEUHBIX
pa3MEpoB MGIKHO MPeACTABUTH Kak

ke=m-9-6-p, @
rae ¢ — BeposSTHOCTh H30ekdTh PE30HAHCHOTO 3aXBdTa yPAHOM Sk O
nponécce wx OnyknaHus B cMEécH ypdHa ¢ 3aMeanudrteneM, 0 -
BEPOSATHOCTH TOT'G, UTO HEHTPOH [1OTJIOTUTCS YPAHOM.

4. Cootnomwénue (1) uMéer UCKIIOUYUTENBHO BAXKHOE 3HAUEHHE
1A TeOpUH SOepHOro pedkTopa, Tak Kak OHO [MMO3BOJISET pemHThH
APMHLUMIHANEHBIH BOMPOC O BO3MOXKHOCTH JIWOO  HEBO3MOMCHOCTH
HenHOH pedkuMu. 3aBHCHMOCTb £ (0(,) oT crénenn pazbasnénus
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. . , C
€CTECTBEHHOrO ypdHa 3aMeandTenem o= 3 c - e C; u Cy —
. (¥

KOHLEHTPALUMH 3aMEUIMTeNIt U YpdHa COOTBETCTBEHHO, HMMEET BHJ
KosoKona.

5. [erdnpHplii  aHdnM3  pa3sMHOXEHHS B TOMOIEHHBIX
KOMMO3HLIMAX €cTECTBEHHOrO YypdHa # pasldyHbIX 3aMeIHTeNneH
AIOK43BIBAET, YTO TONBLKO JUTA YPAH-TXENOBSAHON CMECH MOXKeT ObIThb

BbINONHEHO ycnosue k (aom‘)> 1. Ina Bcex Apyrvx KOMIO3HUMH Ha

€CTéCTBEHHOM YpdHe TMpH TOMOI€HHOM pacrnonoxéHHH YypaHa H
3aMeuITens k (oc) MEéHbIe 1. JTo 03HAuUdeT, UTO B TAKHX YCIOBHAX

LEMNHAs pedKLHs] HEBO3MOKHA.

IlocerekcroBhle JaAaHuA

I. I'pammaruyeckue zaganus

1.B CHelYHIIHX NPEIOKEHHAX 3JAMEHUTE NJAHHY KOHCTPYKIHIO
CHHOHHMHYHBIMHA:

I 1
umo (310) ymo
4yTo  mpexacTasnser coboi 4TO

‘

OcHoBHO# hH3MUECKOH BENTMUHHOM, KOTOpas onpenenser
NPUHUMIHATILHYK BO3MOXKHOCTE WIH HEBO3MOKHOCThH LICITHOH
peakiMu, ABnsercd ko3 PUUMEHT pa3zMHOKEHHS HEHTPOHOB.

KosdduimeHT pasmMHokeHus HeliTPOHOB eCTh OTHOIEHHE
4yKHca HEHTPOHOB KaKOH-THO0 3HEpPrUM B 0/IHOM MOKOJIEHHH K YHCITY
HEHTPOHOB C TOM e 3Hepruei B NpeaplayeM NOKOJEHHH.
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2. HaiinuTe B TEKCTE NPENJIOKEHNA €O CICAYIOLIMMH KOHCTPYKUAAMM:

I \Y v
4TO Ha3bIBaIOT __ueM (KakHM)
1 11
410 MMEET 3HaYeHHe ANS Yero

I I
4TO HMEET BHJ 4ero

I v
4YTO  MOXHO OMPEAENUTh Kak uTO

I v
4YTO  MOXHO MpPEACTaBHTh KaK uTO

3. IIpouHTaiiTe NpeaioKeHHs. 3aMeHNTE NPOCTOE NPe/II0KEHHE,
0603HavalONIee YCJI0BHE € TOMOLIBIO COK3A NP, CJIOKHBIM
OpeAIoKeHHEM € COI030M eCu:

Obpaszey:

ycrosue
[Ipy MOBBIIIEHUH TEMITEPATYPb! BOAA HarpeBaeTes. = Ecau

IOBBILIATL TEMIIEPATYPY, BOJA HArpeBaeTCs.
Ipu k_ <1 cymma 3TOro paja pabta %vk

0

Ipwu £ - >1 psan pacxoaures.

Hpy BEIMONHEHNH YCHOBUA Kapg = Akwo'P(R) = 1 peakTop
Ha3BIBAIOT KPUTHUYECKUM.
Jns Bcex aqpyrux KOMIIO3HUMN Ha €CTeCTBEHHOM ypaHe npu

TOMOTE€HHOM PACIIONOXEHHUH YpaHa MU 3aMe UIMTEN k(aopl)

MeHbLUE 1.

4. Haiinure B TeKcTe CII0XKHBIE NPeAJIOKEHHS ¢ IPHAATOYHbIM
YCIIOBHS (COI03 ecru WIH eciu, mo).

5. a) IIpounTaiiTe CHHOHNMHYHbIE KOHCTPYKLHH JUIA 0003HAYECHHS
NPHYNHLI B IPOCTOM NPEAI0KEHHN:

IT
H3-3a 4ero
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II
B PE3yJIbTATE YEro

II

BCJICACTBHE UCro

6) HaiiqnTe B TeKCTe npensioskeHHe ¢ ONHOH H3 TAKMX
KOHCTPYKUNH H 3aMeHHTE ero CHHOHHMHYHBIMH.

6. HajlinnTe B TekcTe npepiioxKenns, oGo3Hauaomue yejaop1e
321244 M e€ pe3yabTAT C NOMOUBLIO CJIEAYIOHIHX CJI0B:

Tlycts ...
Torga ...

II. PeueBrie 3amanus

1. IIpounTaiite yacTb 1. OTBETLTE HA BONPOCHI:
Kakue cobbrrus npoucxoast B uerHoM npouecce?
Kak nHaspisaercst uyKi1 TaKMX U3MEHEHHH?

UYro sBnseTcd OCHOBHOH (PH3H4ECKOi BEJIMUMHOM,
OMpeAestoLei BO3MOKHOCTE HJIH HEBO3MOXKHOCTD LIENHOW
peakuuu?

Uro Takoe KO3 QUIMEHT pasMHOKEHHSI HEHTPOHOB?

2. IIpounTaitTe yacTs 2.
OOmBacHUTE, TOUeMy BBOAAT NMOHSATHE (D (HEKTHBHOTO
K03 PULHEeHTa PA3ZMHOKEHHS.

Ckaxxure, NpH KaKOM YCJIOBHH PEAKTOP HA3LIBAIOT
KPHTUYECKHUM, a Ero pazmMepsl KPUTHYECKUMH.

3. Hpouuraiite yacts 3.

Hcnone3ys Moaesb, BbIpaxarollyto yCaoBHE 3a/1aud U eé
pesynsbTar (Ilycts ...; Torma ...), ckaxuTe, KAk MOXKHO NPEACTABUTH
KO3 PHULHEHT PA3MHOMKEHHS 118 FOMOr€ HHOW CMECH €CTECTBEHHOrO
ypaHa H 3aMeTHTeNs OeCKOHEUHbIX pa3Mepos.

4. IlpounTaiiTe yacThb 4. OTBETHTE HA BONMPOCHI:

IToueMy cooTHolienue (1) UMEET UCKIIFOHHTEIILHO BaXKHOE
3HAYEHHE /11 TEOPHH SIIEpPHOro peakropa?

63



Uto rnokazeiBacT JACTanbHBIN ananus PasMHOXCHHA B
TOMOTCHHBIX KOMTIO3UIIHAX €CTECTBEHHOTO YpaHa U 3aMC/UIUTE]

Korzaa nenHas peaknus HeBO3MOKHa?

5. CocTaBhTe BONPOCHLHE H HOMMHATHBN LI TJIAHBLI TEKCTA.
IepeckakuTe TEKCT NO NJIANY.
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Ypok 6

Tema: KoxddunueHt pazMHoKeHHA HeATPOHOB B
rereporeHHoi (0/10MHOM) cHcTeMe eCTECTBEHHOI0 YpPaHa
H 3aMeAaMTe s

AKTHBHAfA JIeKCHKA

610k

Orox-addeéxT

O/104Has cucTéMa

BHEUIHHH .

BHYTPEHHHH } cion

rereporénHas cHcTéMa

TOMOréHHOe pacripefie/iéHye ypdHa

InddepeHndIbHOE ypaBHEHKE

m3berars [, HCB | m3Gexdres CB uweco?

H30TON

obnanare {, HCB yem?

oborawgéune ypaHa

ocywectsasitecs I, HCB / ocywectsuteest II, CB
oTpaxdreb

TNIGTHOCTE HEUTPGSHOB

npesanvpoBars [, HCB wao uem?

npeobpaszopare I, HCB umo? 6o umo?
paspabdrbiBath(cs1) I, HCB | paspabdrate (cq) I, CB umo? (kem?)
pacnpenensite [, HCB / pacnpenents I, CB umo? no wemy?
paccmdrpusarses [, HCB

pe30HAHCHOE TOrJIOEHHE

pewéTka

TEXHOJIOTHA

THKEJas Boad .
yaosaeteopsite [, HCB / ynosnerBoputs [, CB uemy?
skpaHHposath [, HCB umo? uem?
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Yrenue cumMBOIOB U Qopmy.a

T
[ray 5]
£ [3n18] . obo3HaveHHe pasmepoB BJIoKa
¢
(]
A (kD) CpeaHee 3HAUEHHE TEMIOBOM
[n1aMOaa up Kak GyHKLMA OT Ka T3] | DHEPTHH

L

JIHHE 34

a110] anuna auddyzun

M JUIHHA MUTpaUMu
[om] i

O6paznnt yreHnst ypasHeHHi

1| A, <f<A, (kT) [n1sM6aa w3 HyneBoe Menvuie b MeHbE ‘

* 0

nsMO1a up om Ka 13|

b JAMEHACHICH I M, DABHOE KODEHb
2. L—)M:,/L2+TT L . P P
K6aOpamiblyi W3 3b KBAJIPAT AIOC TaY T3]

NPEATEKCTOBBIE 3AJAHUS

1. Brigesaure o0MHii KOpeHb B cJIEAYIOUIHX OAHOKOPEHHBIX CJI0BAX,
O6paTHTe BHRMAHHE HA BO3MOXKHOE YepeloBaHHe INIACHbIX B
COrJIACHBLIX B KOpHe:

Oorathlii, oforatuthes, oboralars, oOorateHue, Soraue
pabota, pa3paboTka, 3apaboTarth, pazpadarsiBaTh

PacoJIOKUTD, MOJIOKEHHUE, NToJ1araTh, pacrojoKenue
NpeanojaraTb, CJI0XKEHHE, OTIOXKHTh

010K, 3a0710KMpOBaTh, OJOUHBIN
IPOCKOYMTH, BHICKAKHBATb, CKAYOK

OTJIOWATHCA, TJIOTOK, NOTMJIOTUTD, IN10TaTh, NPOT1aThLIBATH,
IIOIrJIOUICHHE

CTOK, CTCKaTh, BBITCKATD, [TPOTCHL, TCHEHHE
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npober, Gerath, yOeraTs, BblOeKaTh, pazderaTscs
MEHSITb, 3aMeHa, OOMEH, 3aMEHUTD, MMOMEHATH

Onuskui, O1Kke, cONU3UTHCA, NPUOIHIKEHHE, TPHOTHIUTE.

2. HazoBHTe npuiararejibHbIe, OT KOTOPbIX 00Pa30BaHbI
clenyomHe CymecTBHTE/IbHbIe:

N
IUIOTHOCTE
N
6JIM30CTH
N
JOCTaTOYHOCTH
N
Npo3pavHOCTh
TN
uesiecoodpasHocTsh

N
HEMOCPECACTBECHHOCTD

3. Bcrasbre nponymeHHble OKOHYAHNA NPRIATraTeJibHbIX!

avddepeHHaneH. .. ypaBHEHHE, FOMOTeHH. .. CUCTEeMa, TKEN. ..
BOJIa, OCTPOYMH... W€, OCHOBH... OTJIMYKS, PE30OHAHCH. ..
MOTJIOMEHHE, HAPYKH. .. U BHYTPEHH. .. CJIOH, Mall... 4acTh,
OJI0YH. .. crcTeMa, YPaHOB... 050K, CPeiH. .. INIOTHOCTD,
TEIUIOB. .. PEAKTOP, SKCIIEPUMEHTANBH. .. IaHHDIE,
UMIKWHAPUYECK. .. OJIOKMY, FE€TEPOreHH. .. cucreMa.

4. HazorHTe Ci10Ba, OT KOTOPBIX 00pa30BAHBI CJA0KHBIE
NpHJaraTeabHble, nogdepHTe K HHM CHHOHHMBI:

ocTpoymHas (uaes)
HeuesiecooOpasHoe (aencTaure)

5. a) [IpounTaiiTe 3HaY1eHHA CJIEAYIOIHX NATHHCKHX OCHORB:

rOMO. ..— OJIHHAKOBbIH
reTepo... — pa3Hbii
TeH... — IIPOUCXOMAECHHE
KOH... — COBMECTHbII

“durypa... — BHA
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6) Onpene/inre 3HAMEHNE CJIEAYIOMHX C/IONHBIX CJIOB, NoN0epHTe
K HUM CHHOHHMBI:

FOMOreHHOE (PacIoNoXeEHHE)
rereporeyHas (cucTeMa)
KOHG}Uryparms

6. IIpounTraiiTe cireayiomue c1oBa, 06paTuTe BHHMAHHME HA
H3MEHEHHE 3HAYEHHS CJIOBA B 3aBUCHMOCTH oT cydpPukea:

npoyecc cybovexm Oeticmeust
/\ /\
-CHH- ~TEJ1b
NN S
-aHU- -YHK
N\
-K-
AN S
pa3sMHOKEHHE MHOKHTENb
N TN
pacripenejeHue pacrnipeaenurenb
N S
3aMelJicHue 3aMeANHTEND
AN S
YCKOpPEHHE YCKOPHUTENL
N N
OTpaKEHHE oTpaareib
P TN
BBIMOJIHEHUE BLINIOHHUTEND
N TN
CO3JaHue CO3/aTe1b
D AN
pa3zpaboTka pa3paboTiuk

7. HazoBHuTe rjaroJjibl, OT KOTOpbLIX 06pa3OBaHbl cJieAyHUIHe
CYIXCCTBHTC/IbHbIEC:

MpeBbIlIeHUE
co3faHue
oborauenne
pacroyioKeHHue
HCIIONb30BaHHE
9KpaHHpOBKa
yMeHbIIeHHE
BO3pacTaHHe
Ha3zBaHue
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npober
BBITIOJIHCHHUE
pacyet
3Ha4eHHe
NpHOINKEHHUE

- N TN
8. O0pazyiiTe cymecrparensnbie ¢ cyhdpukcom -anu- nin -enu-
OT CJEAYIOIIUX [JIAr0JIOB:

pacnpeaenursb
yKazarb
PacroONUThH
YBEJHYHTH
NOTOIATHCH
YMEHbILIATHCH
npeobpazoBath
COCTaBJIATEH
paccMoTpeThb

9. HazoBuTe BHAOBYIO HAPY H HAJEXK YHPABJIEHNA K CJETYHONTHM
rjiarojam:

npe/IcTaBUTh cTarhb
pazpaborath YMEHBLHIUTBCH
pacnpeaenuTs npeobpazoBbiBaTh
pacrionararb COCTaBUTL
YKa3beIBaTh paccMmoTpeTh
MIPHUBECTH

YBETMYHTHLCS

MOTTIOTHTHCS

POIUTHCS

MPOCKAKHBATE

v
10. a) 3aMeHMTe CIOBOCOUETAHUS 210201 + CYU{ECMEUMEIbHOE
CJIOBOCOYETAHHEM CYu{ecmeume/ibHoe + cyuiecmeumensHoe.
Oobpatnte BHnManne, uto I'V nagex menserca na Il:

v 11
Obpazey: yBeIUYHUTEL pa3Mep — YyBejiHUeHHWe pazmepa
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Pa3sMHOXHUTE HEATPOHDI —
oboraTture ypaH —
pa3paboTaTe TEXHONOTHIO -
pacrpenensaTb ypaH —

. HOJIOMATE HEHTPOHBI —
YBeJHYHATH KO3 HHUMEHT —
SKpaHHUPOBATh BHYTPEHHHE CAOH —
YMEHBIIHUTD [VIOTHOCTD —
BBIIOIHATE YCIOBHE --
pPacCUHTHIBATE JaHHbIE —
MPOBECTH HKCIIEPHMEHT -
€037aTh peaKkTop —
poxIaTh HEHTPOHbI —
060011aTh YWIeHbI —
COCTAaBJITH YPaBHEHHE -
obcyknaTh 0COOEHHOCTH —
npubIwKaTe rpynmy —

0) 3amenuTe CJI0BOCOYETAHUE 21201 T cyutecmeumensroe (11,
II1, V, VI nagex) cJ1I0BOCOYETAHHEM Cyi{ecmeumeibHoe +
cymecmeumensroe. O6paTHTe BHHMAHHE, YTO B AaHHOM
cJlyuae 1ajiek BTOPOro CyIecTBHTE/ILHOI0 He MeHAETC o :

pacrpenensts no oobeMy —

pacoyIOKUTE B BUIE MACCHBHBIX O10KOB —
HaxXOJIMTHCA B HEMOCPEACTBEHHON OIH30CTH ~
3aMEIIMTHCS 10 TEIUIOBLIX 3HEPTruil —
pPa3MHOIKATHCH Ha OBICTPBIX HEHTPOHAX —~
MpeBaIMpoBaTh HaJl yMeHblUeHHeM koadduLMeHTa —
JOCTHraTh 3Ha4YeHHU i —

NePEeXOIUTh OT HACATLHOIO K peasLHOMY PeakTopy —

11. 3aMennTe BhlAEJEHHbIE CJIOBA H CJOBOCOUETAHUSA
npHYAcTHLIMHA ofopoTamu:

Obpazey: yu€Hble, KOTOPBIE IPOBOJASAT IKCMEPUMEHT — YUEHBIE,
IIPOBOJSAIINE IKCIIEPUMEHT

610KH, KOTOPLIE 0OPA3YIOT PELIETKY

4YacTh HEUTPOHOB, KOTOPAas HAXO/IUTCH B HEMOCPEACTBEHHOM
OJIM30CTH
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aKThl JCJICHHUA, KOTOPbIC NPOUCXOAAT C_H30TOINOM

pa3Mepsbl, KOTOPhIE YIOBJIETBOPRIOT YCIOBHIO

cpena, koropas obn1asiaeT pa3MHOKAIOUIMMY CBOWCTRAMHU

YJICHBI, KOTOPbLIC YYHUTEIBAIOT MOTJIOWEHHWE H POXKIACHHUE

v

HEUTPOHOB
PE€UICHHA, KOTOPLIC MTOAYYNUIU B pUONHIKEHUH OAHOH IPYIIIbI

Texer I
Kos¢gpuunent pazmHoxkeHHusi B reTepOreHHOH
(6J/104HOM) cHCTEMe eCTeCTBEHHOI0 YPaHa H
3aMenJIuTe s

I.1. B romoréHHo# cucTéMe ecTECTBEHHOTO ypdHa c THKENON
BOACH KOI(G¢GHUUMEHT pa3MHOXKEHH HeHTpoHOB ky, >1. Opndko

BeMYMHA npeBbiéHus k,, Haja | Mand, v cozadHue pedkropa B Takoi

CUCTEME NIPEACTABIISAECTCA NPAKTHYECKH HELENeCO0OPA3HbIM.

B 40-e roabl, korad texHosnorus oborailéHis ypaHa H3oTOTIOM
U ew@ TénpKO pazpabaThiBanach, BbIXOA ObUT HAHACH C NOMOIIBIO
npocTél, HO OCTPOYMHOH Haéu. Bmécto TOrd utrdObl €CTECTBEHHBIH
YpdH paBHOMEPHO pacnpenensith mo 00bEMyY 3aMeIMTeNs, erd MOKHO
PacoIOKHTE B BHIE MAaCCHBHBIX GJIOKOB, 00pa3yrolUX B 3aMeUIHTeNe
pel€TKy noaxoasiiei KoHpurypannu.

L.2. Tlpu 3romM MOxHO yKa3dTe TPpH OCHOBHBIX OTJIMYHA B
Pa3MHOXKEHUM HEUTPGHOB, K KOTOPbIM  MPUBGAUT mepexda  OT
roMOoréHHOTO pacloNOKEHUs ypdHa B 3ameanurene K OJ104HOMY:

¢ BHyTpenHHe cinod Ondka sKpaHHpOBaHbl HApPYKHBIMH H

MPaKTHYECKH He Y4Y4CTBYIOT B NOIMJIOLIEHHM HEHTPGHOB,
M03TOMY BEpOSTHOCTL M30EXKATh PE30HAHCHOTO NOTJIOEHUA
seiitpdHoB  sdapamu  “*U  cHnbHO  yBenWumBaeTcs. @

YBEJTHUHBACTCA TAKKE BCNEACTBME TOTY, YTO MOTNOLIATHCH
MOXKET TONBKO OTHOCHTEIbHO Mdas 4acTh Pe30HAHCHBIX
HEHTPOHOB, HaXOAAWMXCA B HENOCPEACTBEHHONW OMH30CTH
or Ondka. OcranbHeie pE30HAHCHbIE HEHTPOHBI HMEIOT
BO3MOXKHOCTL ~ OPOCKOYHTL  «OMACHYIO»  PE3OHAHCHYIO
60nacTb 3HEPruit U 3aMEANUTLCS 10 TEIUIOBBIX 3HEPTHH.
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e B Onduynoit cucréme  ymeuplidercs  KoaddumédT
UCIIONIb30BAHUA TEIUIOBbiX HelTpoHoB O kak 3a cuér
3KpPaHUPOBKM  BHEIIHHMM  CllosiMM  ypdHoBOro  Gidka
BHYTPEHHMX CJIOEB, TaK M 3a CHET yMeHBLIIEHHA INIOTHOCTH
HEHTPOHOB B YP4HOBOM OJI0Ke.

o  KoapdHUMEHT pasMHOKEHUS YBeIHUHBACTCS H3-3a NEJIEHUS
EhicTpbIMH HeHTpOHAMMU fnep *°U.

1.3. Veenuuénue koaduuméHTa pazMHOKEHHS B ONOUHOM
cucTéMe ypdHa M 3aMEUIHTENS MOMKET MPEeBOCXOAHTh yMeHbLIEHHE
k03¢ pHIMEHTa HCIIGNIB30BAHUS TEIUIOBBIX HERTPGHOB. 3TO MPOUCXOAUT
npu  pasmépax  GJIOKOB £,  YIOBJIETBOPSIOIMX  YCJIOBHIO
Aey 4> R (KT), rae Ae, — cpémuss anund cBo6GAHOrO npobGéra

pesondHcHbix HeltpSuoB, A, (KT)- cpéanss namnd cBo6OaHOrO
ripo6éra /10 1orsIoMEHHsT TeIUIOBbiX HEHTPOHOB.

PacuéTei ¥ KCIIEPUMEHTANIbHBIE AdHHbBIE NIOKA3BIBAIOT, YTO JUIs
UWIHHApHYecKHX OnokoB nudmerpom ¢ = 3 oM k= 1,03, a
k09 bHUMéHT pa3sMHOXKEHHA B reTeporéHHol cucrtéme ypdHa cC
rpagHTOM MOXeT NOCTHrdTh 3Hauénuii k, = 1,07 + 1,08. Dra
BEJIHYMHA QROCTATOYHA AJiA TOrd, 4TOOBI MOKHO ObIO AYMaTh O
CO3]dHUH PeaKTOpa pa3syMHbIX Pa3MEPOB.

Teker 11

KpuTn4eckue pazmMepbl 11€pPHOro peaxkropa

B  pdMxax  TedpuH  OuHOH  rpynmel  cocTaBisiercs
mddeperumanpHoe ypaBHénue auddy3un TennosbiX HEHWTpOHOB B
cpené, obnandrolied pasMHOXAIOMMMHM cBOHcTBamu. Cpead cuuTéercs
rOMOTreHH3HPOBAHHOM.

PaccmarpuBaercs uaeajIH3HpOBaHHbIK  PEAKTOP, B KOTOPOM
MOIOWAOTCS B POXKAAIOTCS TEIVIOBbie HEHTPOHHI.

3aTéM nepexd OT HAECATM3HPOBAHHOIO PEAKTOPa K pedllbHOMY
ocylecTBasieTcss mMyTéM 00061EHUs 41€HOB B ypaBHEHHH AUddY3un,
YUHTBHIBAIOMIMX IIOTJIOMEHHE W poxAcHHe HeHWTpoHos. llpn Jtom B
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ypaBHéHUH auddY3nu nénaertcs 3aména L —> M =,/ >+ Ty , THE Ty —
BO3pAacT TEUIOBLIX HEHTPOHOB.

Jis obbérroB mipocTéiiiuedl (hOpMbl HaxoAsTCs KPUTHYECKHE
pasMEpBI iiepHOro pedkropa.

Ananusdpyercs BAMsHHE OTpaxarens Ha  KpHTHUECKHeE
pa3Mépbl siiepHoOro pedkropa H obcyKi410TCsi OCOOEHHOCTH pelI€HHH,
HONYYEHHBIX B NpUOMKéHuu OgHON TpyIiiib,

IlociieTeKcTOBBIE 32 1AHUSE

[. 'pammatuyeckue 3a/1aHus

1. IlpounTaliTe cleayOIKe CI0BOCOUETAHUS, HA30BHTE, KAKHE H3
HHX BKJIOYAIOT COIVIRCOBAHMDIE, 4 KAKHE HECOTJIACOBAHHbIE

onpeReIeHHs.
Obpazey:
CO2N1ACOBAHNBIE ONPEOCNEHUSL | HECO2NICOGAHHbIE ONPEOeNeHUA
xaxan? kaxasa?
rOMOreHHas cHcTeMa ¢cHCTEMa ECTECTREHHOrO ypaHa ¢

TSKENON BOJAOH

235
TeXHOJI0THd oboraliledds ypata nzoronom U

npocTas OCTpoymMmHas uaes

MAacCCHBHbIE OJIOKH
pelIéTKa noaxoisued KOHGUryparyu

cyapba HeHTpOHOB
nepexol 0T FOMOTEHHOTO pacliofoketd ypaHa B 3aMe/UIHTese

K OnoyHOMY
BEPOATHOLTH U30ekKaTh pe30HAHCHOTO NOMNOIEHUA HEUTPOHOB
aapamu T U

BHYTPEHHHE H BHCIIIHHE CITOH

HenocpeacTBeHHanA 61HM30CTh

onacHas obnacts

o0J1acTh YHEPruid
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K03 HHLIMEHT UCTIONB30BAHKS TEIUIOBLIX HCHTPOHOB
CpeJiHss IUTOTHOCTD

KO3 PHUINEHT PA3MHOXKEHUS
pa3sMHOMXEHHE Ha OBICTPBIX HEHTPOHAX

neTanbHBIH aHATTU3
JUIMHa cBoboaHoro npobera

cBoGOIHEIHA pober
TEIUIOBO# peakTop

rOMOT¢HHU3MpOBaHHad cpelia

nepexon oT HACAIM3UPOBAHHOI'O PEAKTOPA K pCAJIbHOMY

npocteimag dopma
BJIMSIHUE OTpaXarens

2. a) CpaBHATe PYHKUHH DOJHOFO H KPATKOI'O IPHYACTHSA H

NPHIATaATEIbHOrO:
MOJTHOE [IPUMACTHE KparKkoe npuyacTue
(npunaratensHoe) (npunaratenbpHOE)
Kaxou, -an, -oe, -ue? KAKoG, -d, -0, -bl?
CO3/1aHHEIH (peakTop) co3JaH
(yHKIIHA orpeeneHus (hYHKLMS NIpesHUKaTa

0) B creayromiux npeAoKeHHAX HAHAUTe HOJTHbIE H KpaTKHe
NPHYACTHSA (NPHJIAraTebHbIE), OnpejesanTe HX (PyHKIHIO B
npeaJIokeHHH, 3a1afiTe K HIM COOTBETCTBYIOLIHI BoNIpoc.

Brixoz 6p11 HaliZIeH C TOMOLUBIO NMPOCTOH H OCTPOYMHOH HACH.
BuyTpeHHHe cnou 6710Ka SKpaHUPOBaHb! HAPY>KHBIMH CIIOAMH.

3DTa BeJIMUMHA JOCTATOUHA [UIS CO3JaHUs PCAKTOpA pa3yMHBIX
pa3MepoB.

3. a) O6pasyiiTe naccusHy0 popmy 3 JIHHA eIHHCTBEHHOr0 H
MHOKECTBEHHOr0 YHC/IA OT CJAEAYIOUIHX I1AT0JI0B;

COCTaBJIATHCA
paccMaTpHBaTLCA

74



OCYUIECTBIATHCS
aenarnce
HaXOAUTLCH
aHANU3UPOBATLCA
obcyxaaThes

6) B ciieayronmux npexiioskKeHUsX 3aMeHNTe NACCHBHYIO
KOHCTPYKIMIO AKTHBHOH C IOMOLIBIO HEONpee/IEHHO-/IH THBIX
npeajioxkennit (be3 cydobexra).

Obpazey:

s amozo cocmasnsgemes oughgepenyuanvroe ypagHenue
oughysuu. — /s amaoeo cocmasnniom ouppepenyuarvhoe
ypasHenue oughpyzuu.

Cpeaa cyrTaeTca FOMOFCIiH'ZHpOBHHHOﬁ.
PaCCManHBaCTCS{ HHCGHHSHDOBaHHbIF{ peaKkTop.
B YPaBHEHHH [Acj1acTCs 3aMeHa.

Ans o6bexTa npocreduiedt GopMbl HAXOIATCH KPUTHYECKHE
pa3mepb! SAEpHOIo peakropa.

AHanusupyercs BAMsAHUE OTpaXkaTess Ha KPUTHYECKHE pa3MeEpbl
SEPHOrO peakropa.

1. PeyeBnle 3ajanng

1. IpounTaiite yacTs L.1. OTBeThTE HA BONPOCHI:
[Touemy B rOMOreHHOMH CHUCTEME €CTECTBEHHOTO ypaHa ¢ TsHKENON
BOJI0H MpeacTaBRsAeTCs NPAKTHUECKH HeLleaecoobpasHbIM?
Kaxoii BbIxoa Hawuim yuéHele?

2. Hpounraiite wacrs L.2.
Ha3zosuTe TpH OCHOBHBIX OTJIMYHS B PA3MHOKEHHU HEUTPOHOB
MPH NEPEXOE OT 'OMOMEHHOro PacTioIONKEHUs ypaHa B 3aMEJIUTENE
K 6stouHOMY.
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3. HpounTaiite wacrs 1.3.

CxkaxxuTe, IpYU KaKMX YCJIOBHAX yBeJIHYeHHe ko3hdulueHTa
pasMHOMXKeHHs B GNOUHON CHCTEME MOYET MPEBOCXOANTD
yMeHbIIeHHe KO3(pHLIMEHTa HCTIOIL30BAHHS TEILIOBbIX HEHTPOHOB.

HazoBure napameTpbl, TpH KOTOPBIX MOXCHO AYMATh O CO34aHHH
SJIEPHOTO peakTopa.

4. HpounTtaiite Texer IL.
Pacckaxkure, kakue AeHCTBUS OCYLIECTBIISIFOTCS MPH OTNIpeieIeHHH

KPHTHYECKHX Pa3MepoB SJIEPHOrO peakTopa.

5. CocTaBbTe BONPOCHBLIH H HOMMHATHBHBIH MJIAHLI TEKCTA.
ITepeckaskuTe TEKCT 110 NMJIAHY.
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Ypoxk 7

Tema: KuHeTnka szepHoro peakropa. BocnponisoacTso

SIAEPHOTO I'OPIOYEro

AKTHBHAs JEKCHKA

6ecnopdroroe nenénue
BBIFOpdHHE
KUHETHKA

KO3pOHUMEHT pazMHOXKEHUA HEUTPOHOB

MIHOBEHHbBIE .
A HEHTPGHBI
3anas3/biBaroLIMe

obecnéuusars [, HCB / obecniéuuts I, CB umo?
orpandumsate [, HCB / orpanvuuts I, CB umo?

OTpaBii¢HUE
TUTYTOHHMH

nonseprareca [, HCB / nonsépraytecs [, CB uemy?
npeodpazoseiBatben I, HCB / npeobpazosatses [, CB go ymo?

ChIphE

TeMneparypHbii 3¢ dEKT
YXOJIMTh B OTBAJI

LMK

snepHoe roprouee

Yrenne CHMBOJ10B

B o011as 1018 3anas3/ibIBaromMx
651a HEHTPOHOB
238
U

[ypaH [IBECTH TPUALIATH BOCHMO]

739
Pu

[ruyTonuit xBecTH TpUALIATH
JIEBATHIH]

B2y
[Topuii fBeCTH TpHUALIATH BTOPOH]
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INPEATEKCTOBBIE 3AJTAHUSA

1. Beiaenure 001HH KOpPeHb B CJeYIOLUIMX 0ITHOKOPEHHBIX CJI0BaX.
OOpaTuTe BHHMAaHHE HA YepeqOBaHHeE ITIACHBIX 0/a B KOpHE H
COrJIACHBIX HA KOHUAX KOpHH:

BBIOpaHUC, TOPETDL, 3arap, €croparhb, ropeHue, I'lO,[U‘OpCBLUHﬁ
POCT, BBIPACTH, HAPACTAHHE, PACTH, 3apOCUINN, B3POCIBII

rorjiomaTsCs, rMOTOK, IPOTAaTeiBaTh, rNOTATh, INTOTKA.

2. I/ICHOJ'lelyﬂ CJIOBA /IR CIIPABOK, HA30BHTE¢ CYHIECTBHTE/IbHBIE, OT
" KOTOPpbIX 06pa3OBaﬂbl ciaeaAyuMe npnjiaararejbHbI€:

ENMHOH
ANEpHBIHA
TeMmIlepaTypHbIi
MT'HOBEHHBIN
HecnoporoBsIi
aBTOMaTHYECKUH
HesrpaHHYHbBIH
1y TOHUEBbBIA
KPHUTUYECKUH
Cnosa Ona cnpasox; aBTOMATHKA, TITYTOHWH, NOPOT, TOIUIMBO, TPaHMIA,
SIAPO, MTHOBEHHE, LCIb, TEMIICPATYPa, KPUTHKA.

3. BctaBbTe NponyuieHHble OKOHYANHA NpHIaraTe/ibHbIX:

LIEIH. .. peaKlus, SACePH. .. Toployuee, TeMnepaTypH. .. 3QdeKTsl,
KPUTHYECK... COCTOSIHHE, BJKH... PE/KUM, TOTUIHBH. .. [IHKJI,
MTHOBEHH. .. HEHTPOHBI, HEIH. .. Mpolecc, OEcrnoporos. ..
JieNICHHe, ACPH. .. DHEPreTHKA, aBTOMATHYECK. ..
peryaupoBaHue,

FUTYTOHHEBR. .. UK.

4. BoiaenTe KOPHH B CJICAYIOIIHNX CJIOKHBIX HpHIarareJbHbIX.
O6pa3syiiTe cIOBOCOMETAHNS € CYIIECTBHTEILHLIMH, JIAHHBIMH B
ckofKkax:

BCCBO3MOKHBIN (KHHCTHUKA)
LeJIeHATIPABIEHHBIN (YaepscaHue)
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5. OT caeaylouux npuiaraTe/ibHbiX 00paszyiiTe CylleCTBHTEIbHBIE
NS
c cybdukcamu -ocmep-:

3aBHCHUMBIH
MOLIHbIH
HEOOXOAUMBIH
HHEPLMOHHDIA
CKOpbIHA

6. HazoBHTe r’1aroJjibl, OT KOTOPBIX 06[)33083!“)! cJieayuiue
CYHIECTBHTE/ILNBIE!:

CYIIECTBOBAHHE
BIIUSIHNE
W3MEHEHHE
HAXOXIECHHE
BO3HHUKHOBEHHE
HCTIOJIL30BAHME
onpenesicHUE
obecrieyeHue
coj/lepsKaHue
OrpaHHuUeHHe
C3KMIraHHe
MOIJIOIIEHHE
Ha3BaHHUE
nageHue
NoJIy4yeHue

7. ObpasyiiTe CymieCTBHTEIBHBIE OT CJIETYHOMMX [JIAT0JI0B ¢
N

nomombio cyhdukcon -e/u;-, -aHM-:

fIpOTEKaTh

BBIIOPATh

OTPaBJIATD

AeUTDb

SBJIATBCS

COCTOATh
Pa3sMHOXHTh
YAEPKATh
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YNpapsisaTh
HapacTaTh
peryjaupoBarhb
MpeBpalaTh
8. IlpounTaiirve napbl CHHOHHMOB, IOCTapaiiTeCh 3aOMHUTE HX
3HAYEHHE 19 AanbHelinell paGoThl ¢ TeKeTOM:

MepeurucIeHHbIN = Ha3BaHHbIH, yKa3zaHHbBIN

BCEBO3MOXHBIM = pa3nuiIHbIi

HCCSIKHYTh = KOHYMTBCSI, HCUE3HY Th

ueaApsid = 1o6pbld, naronni

MTOMHMO = KPOME

peoOpa3oBLIBATHC = M3MEHSTHC, NPEeBPALIATHCS

MIPUXOAMUTECS HA A0/II0 ¥e207 = OTHOCUTBLCS K uemy?
COCTaBASTH YMo?

OCYHIECTBHTB = CJI€J1aTh

Ype3BbIYaiHO = OYEHb

GazupoBaTHCH = OCHOBBIBATHCS

npeaen = rpaHula

BOCITPOH3BO/ICTBO = POXKAEHHUE, 10ABICHHE

9. I3 cjioB, AaHHBIX COpaBa, noaAGepHTe AHTONHMBI K CJI0OBaM,
AAHHLIM cJieBa:

naaathb YMEHbLUIEHUE
HapacTaHue cnaboiii
MOLLHBIH pacru
IMOBBIIIEHHBI MOHMKEHHbIA
MENJICHHBIH BO3HHKHYTD
YETHBIN HUCKYCCTBEHIibIA
HUCCSIKHYTh OBICTpBI
€CTECTBEHHBIH HEYETHBLIN

10. 3aMeHMTE rIAroJIbHbIE CJIOBOCOYETAHHA HMEHHBIMH:
Obpazey: uzyuamv OGHHBIU HPOYECC ~ U3VUCHUE OAHHOZ0 NPOYeCcca

BbIrOpaeT sAepHOe roproyee —
MPOTEKAET LEeMHas peaKuus —
OTpaBJISETCA PEaAKTOP —

80



HapacTaeT HEeNHOH npouecc —
YIPABJIATL PEAKTOPOM —
obpasyercs aensALHAcs H30TOM —
pPa3sMHOXKAKTCS HEUTPOHBI —

11. O6pa3syiiTe cC10BOCOuETAHMS:

yeeo? vem?
OTpaBJIEHHE (peakTop) (PO AYKTBI A€TECHHSA)
ymo? uz ye2o?
BBIBO/IHTb (cucTema) KPUTHYECKOE COCTOSIHHE
yeco? 6 uém?
yaep>kaHHe (cucrema) {onpenenéHHoe COCTONHHE)
yez0? yeeo?
CKOpPOCTb (napactaHue) (uenHo#M npouecc)
yem?

onpenenaTbcs  (3anasapIBaroLIHe
37€KTPOHBI)

umo? yeco?
obecnieynBath (BOBBILIEHHAS (cucTeMa)
MHEPUHOHHOCTH)

12. Or paHuBIX NpuIaraTeJbHbIX 06pa3yliTe Hape4YHst H BCTABbTE
X BMECTO TOUeK. 3a1aiiTe BOIPOCHI K NPHJIArarelbHbIM H
HapeuMsam:

TEXHHYECKUH — OCYIECTBUTE ...
aBTOMaTHYECKHH— PeryIupoBats ...
NPAaKTHYECKHH — OCYDIECTBHT . ..
LHITHYECKUH — MPORCXO/MTD ...
(H3HHECKUIH — CyIIECTBOBAT ...
MAaTeMaTHYECKHIt — pelarh ...

13. Or rnaronos, naHHbIX B cKOGKaX, 00pazyiTe aKkTUBHBIE
TN

AN
NPHYACTHSA HACTOAUIECrO BpeMeHH ¢ cyhduxcamu -ywy- / -roug-, -
N N
aui- [ -aug-:
(3ama3nbiBaTh) HEUTPOH
(mocie10BaTh) NpeBpanieHHs
UMK, (MPUBOAMTE) K 06pa3oBaHHIO (1€1WTh) H30TONA
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14. Ot rnaroJioB, AaHHBLIX B CKODKax, o6pasyiiTe naccuBHbIe
P VR
NPHYACTHS NpolueaIero Bpement ¢ cypduxcamu -eHn- (-éun-):

(TOBBICHTL) HHEPLIMOHHOCTh
. (nepevyrcIUThH) SIBIEHUS
(pacrpocTpaHUTh) H30TON

Texer I

KuHernka ssgepHoro peakropa

I.1. CymecTByer MHOKECTBO NPUHKH, KOTOPBIE BIMAIOT Ha
MpOTeKdHWEe LEMHOH pedKkuMH: BBIFOpdHME .SOEepHOTO TOpISHero,
OTpaBNéHHE  pedkTopa MNPOJAYKTAMH  Jci€HHs,  BCEBO3IMGKHBIC
TemuepatypHble 3¢ ¢déxThl U T.11. Bee nepeuyticierinple SBNEHHS BRIBGAAT
CHCTEéMY M3 KPHUTHYECKOTO COCTOSHHS: NMOTOK HEHTPOHOB napaer win
pacTéT B 3aBHCHMOCTH OT TOIG, B KaKylo CTOPOHY OT Kypy = 1
u3MeHsieTcs K03hOHUMEHT pa3MHOXEHHS HEWTPOHOB.

1.2. TloMHMO 3TOro ecth emE OAHH BAKHBLIA pexHUM pabEThI
pedkTopa, Korad OH HaXOHAMTCS HE B KPHTHUECKOM COCTOSTHUH, — PEXKHM
BbiBOJa erd Ha  MOWHOCTE.  BosHukder  HeoOXomHMOCTh
LeICHANPABICHHOIO yAESPXKAHHUA CHCTEMBI B OTIPEJCIEHHOM COCTOSIHHM,
T.€. YIPABIEHHs! LETTHOH pedKuHei.

Ha MrHoBEéHHbIX HEHTpOHAX CKOpPOCTb HApacTAHUS LEMHOrO
npouécca OdeHb Bbicokd. Ilo3ToMy nipu ynpasiéHHH pedkTopom
HCIONb3yeTcs TakOH pexHM paboTel, NpU KOTOPOM CKOPOCTh LEMHOM
pedKLIHH onpeaensercs 3and3/bIBAOLUMHU HEHTpOHAMH.
3andsapiBatoIHe HEeNTPOHBI obecnéumpalor MOBBIIIEHHYIO
MHEPLMOHHOCTb CHCTEéMBI H AENAlOT yrnpasiéHde LeNHOH pedkupei
TEXHHUECKH OCYLIECTBHMBIM,

Ecniu k03D HIUMEHT pasMHOKEHMS HCHTPOHOB B pedkrope
gepxdrs B mpeaénax 1| < ke < I+ [, rae B - obwas nons
3aMd3/IpIBAIOIMX HEHUTPOHOB, TO MNOJy4deTcs NpekpdcHas KHHETHKA:
MEMIeHHAas, JOCTYIHAs aBTOMATHYECKOMY peryJIHPOBaHHIO.
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Texker 11

BOCHPO"CEBO)_]CTBO SI/ICPHOIo ropro4ero

I1.1. B sinepHOM pedkTope JelIEHHUIO MOABEPratoTcs, B OCHOBHOM,
H30TOmBl, crnocobHble K Oecrmopdropomy  nenéHuto. TakoBbiMH
SIBJISIIOTCA  HEUETHblE HM3OTOIbI  AENAILHXCA  3J1IeMEHTOB, KOTOpbIE
Ha3bIBAIOT SAEPHBIM rOPICHUM.

B npupdae cyuiecTByeT OAMH BUI SiACPHOrO roprdvero — U30Ton
U. OH conépxurcs B €CTECTBEHHOM YypdHe B O4eHb HeOOIBIHHX
konvuectBax: Beerd 0,7 %, ocranpHbie 99,3 % npuxoasrcs Ha 0O
28U, 310 obcrodTenbetso Ype3BbIYAIHO CHMIBHO OFpaHHuuBaeT
BO3MOXKHOCTH SiAEPHON 3HepréTHkH, €ciii ond OyjeT Oasdposarbes Ha
TEIUIOBBX pe4KTOpax: OKA3bIBAETCS, YTO €CIM CHKUFATh TOJBKO OJMH
235U, TO 3amdchl ypdda CKOpO MCCSKHYT, [MOTOMY UTO OHH
Hebe3rpaHHUHBL.

11.2. Ho npupdaa oxasdiack LWIEAPOH: 28y, KOTOpPBIA B TETUTOBBIX
pedkTopax yXOAMT B OTBAJI M caM He sBJsieTCs SIACPHBIM TOPIOYMM,
MOMKET CIY>KHTh TEM ChIPbEM, C IOMOLIBI KOTOPOro MOXKHO TIOJYYHTh
HOBOE silepHOe roproyee - 2py,

B mo6dM pedkrope onpeaenéHuas 4acTeb HeHTpOHOB 6yaer
TOTJIOLATECS  M30TOIIOM U, KOTOpblH B pe3ynbTdTe UENCYKH
NOCIEAYIOWMX NpeBpalléHuii GyaeT npeoGpascBHBaTLCA B HM30TOMN

*Pu. Jdunyro renduky mnpeBpamiéHuii Ha3bIBAIOT Uy TOHMEBBIM
HHUKIIOM. 310 eAHHCTBEHHDIH cnécob MONYUYE¢HHS H30TOMa 239Pu, TaK Kak
B NIpUpOAe MIYTOHHI He BCTpeudeTcst.

H3BécTeH Tdioke ewé OOWH TOMMMBHLIA (MK, NPUBOASIIMI K
ofpa3oBdHui0 Aémnsimierocs U30TONA 23U w3 poctdTouno LHUPOKO
pacnpocTpaH€HHOro U30TOMa 227h,

235
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IlocerekcroBbIe 3adaHuA

. L. I'pamMmaTHueckue 3a1aHus

1. Hajigure B TekcTe NpeaIokKeHHA, CHHOHUMHYHbIE AAHHBIM.

- EcTh MHOECTRO NPUYHH, OKa3blBAIOUIMX BAUSHHE HA
1IpOTEKaHUE LIETTHOM peakimu.

Kpome Toro, cyuiecTByeT elng 0JIMH BaskHbIH pexum paboTel
peakTopa.

B npupone obHapy»XeH OAUH BH SAEPHOTO rOPIOYEro — U30TOIl
235
u.

2. HaiixnTe B TEKCTe CJ0KHBIE TIPENJIONKEHHS C IPHAATOUYHBIMH
OnpeneaHTEeIbHbIMA (COK3 KOMOpPLIil).

3. B clieay0muX OpeAToKeHHAX 3aMeHHTe BbLaeJen bl
OpHYacTHbIA 000POT ONpeNeMTENILHLIM NPHAATOYHBIM
NpeJIoKeHHEM C COX30M KOMopLiil B nyxuoi dopme.

CyU_leCTByeT MHOXECCTBO IIPHUUYHMH, BAHUAIOIINX Ha TPOTCKAHHE

LEITHOH peakIIvH.
Ectp emt€ oaun Baxkubli pexkuM paboTe! peakTopa,
HaxOoASIIErocs He B KPUTHYECKOM COCTOSIHUM, — PE’KHM BbIBOJA €0

Ha MOIHOCTL.
238

U, VXOA41IHH B OTBAN B TEMIOBLIX PCAKTOPAX U CaM HE
ABISIOIUHCSE AREPHLIM T'OPIOYHM, MOXKET CIYAHUTD CprbéM JJ1s
MOJYUYCHHS HOBOI'O AACPHOI'O roproyero.

Ussecten enl€ oauy TOMNHUBHBINA LMK, NPUBOASIIMA K
233
o6pazoBaHHIO Jeasnerocs H30Tona ~~ 1J W3 A0CTaTOYHO HIMPOKO
. 232
pacCIpOCTPaHENHOro u3orTona ~ Th.

4. Haiipure B TeKcTe CA0KHbIE HPEANOKENHS ¢ NPARATOYHBIM
ycJioBHA (€003 ec/ii NIIH ecll. .., mo).
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II. PeueBrnie 3ananms

1. IIpoymuraiite yacts L.1.
HazoBuTe OCHOBHBIE IPHUHHBI, BAUSIOLINS HA NTPOTEKAHHE
LIEITHOH peakiuHHy.
O6BACHUTE, UTO FIPOUCXOJUT B pPe3y.1bTare BO3OeHCTBHS
HA3BAHHBIX MPUUMH.

2. llpounTaiite yacts 1.2. OTBETHTE HA BOAPOCHI:
Kakoii emé cymecTByer pexkuM padoThl peaKTopa, Koraa oH
HaXOAHUTCA He B KPHTHUCCKOM COCTOSTHHUMH?
Kakas npu 970M BO3HHKAeT HEOOXOAMMOCTL?

[ToueMy npH 3TOM HCHIONb3YyeETCA TAKOH peXXHM paboTbl, IPH
KOTOPOM CKOPOCTh LIETIHOH PEAKLIMH ONpPeacaseTCs
3anasz/iblBaloWUMU HEUTpoHaMu?

Kaxkof¥i 6yaer pesynbrat, ecnu k03¢ hHUHESHT pa3MHOXKEHUS
HEHTPOHOB B peakrope aepkarh B npeaenax 1<k <1+ 7

3. llpounTaiite yacts I1.1. OTBEeTHTE HA BOAPOCHL:

Kakue uaoTonsl noaBepraroTcsd A€/JE€HUIO B AICPHOM peaKTope?
Kax Ha3pIBalOTCH HEUETHBIE H30TOTIb! ACTAUHNXCA 3J/IeMEHTOR?

CKOJIBKO CYILIECTBYET BUAOB SAEPHOIO FOPIOYETO U T1e OHO
copepxurTca’?

[ouemy Henb3s GazMpoBaTLCS TOILKO Ha TEIUIOBBIX peakropax?

4. ITpounTaiite uacts I1.2.
2381 1.
OOBACHUTE, YEM MOKET CITY>KUTL ~—~ U?
Pacckaxure, uto npencrapiseT cob0H NIYTOHUEBBLH LHKII.

S. CocTaBbTE BONPOCHBLIH H HOMMHATHBH b NJIAHbE TEKCTA.
Pacekakgre TEKET 10 ILIAHY.
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