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JIJAEOPATOPHASA PABOTA 7.

TOHKASI CTPYKTYPA CIEKTPAJILHEIX JIMHMI ATOMA HATPUA!' .
1. SxcnepmMeHTaNbHASs YCTaHOBKA.

VccrnenoBaHue TOHKOM CTPYKTYPE pana
CIIEKTPAJIbHEIX JIMHUMM aToMa HAaTPpUA OCYUECTBJISETCH Ha
YyCTaHOBKe, OOmMM BUI KOTOPOM M300OpaxeH Ha puc. 8.
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Puc. 8. Obmmm BUI YCTAHOBKU : 1l-noroviHOM
MOHOXpoMaTop HOOC-12; 2-HaTpuerasd Jjamna JHaCl8; 3-
OJIOK T[NMTAHMA HaTpMEeBOUM JlaMIbl; 4-aBTOMAaTUUECKUU
[IOTEHLVOMETP KCII-4 (camonmcel) ; 5, 6-TyMOJIEPEHI
BKJIIOUEHMA camonmcua; /-6jgok ®3Y; 8-0s0k nmurTaHmusa OOY
(BEICOKORBOJIb THHIM BEIIIPAMUTEJIb B5-24A1) ; 9-TyMOIIED
BKJIOUEeHMA  BeIIpaMuTesia B5-24A; 10-noTeHUMOME TPE
YCTAHOBKM  BEJIMUMHBI  BEIXOOHOT'O  HANPSXEHUS; 11-
TyMOJIEP BKJIKUEHMS BBICOKOTO HampdaxeHmusa,; 12-0JI0K
NUTaHMsSa caMonmcla,; 13-INOTEeHUMOMETP YCTAaHOBKM HYJIS
camornucla; 14-TyMmbOyiep  BKJIOUEeHMA  OJIOKa NOUMTAHUSA
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CcaMOonucLa; l15-noTeHumoOMeTP, perynmnpyoummn
KO2d0OMLUIMEHT yCcujleHusa &3y, l6-TymMOJIep BKJIOUEHUA
OJioka NIUTaHUA HaTPpUEBOM JIaMIIBL; 17-Tymbiiep

BKJIIOUEHNMA HanMeBOI}JI JIQMIIEIL .
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HaTpneBas JaMria. VICTOUHMKOM MCCcJIenyeMoro
CIIEKTpPa CIIYXUT HaTpueBad JlaMIiia IHaC-18,
npencTapijagpmas coboy CTEeKJISHHYID TPpyOKy, B KOTOPOMU
paspsan IOIpOMCXOOMT B IIlapax HaTpudad.  3JIEKTPOHE,
YCKOPEHHEIE BIIEeKTPUYECKNMM rojieM paszpana, npu
HeYIIPYyI'MX CTOJIKHOBEHMSAX C aToMaMM HATPpMAd IIepenarnT
MM CBOI BZHepIMo. [IpM 3TOM BHYTPEHHSAHA SHEePIMA aToMa
BO3pacTaeT - erI'o OITUUECKUM D3JIEKTPOH [IepexXOoIuT U3
OCHOBHOT'O COCTOAHMA B BO30OYyXIeHHOe (T.e. Ha KakKoMu-
JIMOO BHIUEPACIIOJIOXEHHEI SHEPIeTUUeCKUY YypPOBEHb) . B

BO3OYXIEHHOM COCTOSHMM aTOM HaxXOOUTCS 10-7-108
C. 3BaTeM OINTUMUECKUM DJIEKTPOH C BEPXHEIO YPOBHA
nepexoomT JubO IMOpsAMO B OCHOBHOE COCTOSAHME (eciu
5TO He 3alpelleHO npaBuijlaMu oTbopa), JmMbo Ha KakKou-—
HUOYIOb HMXEPACIIOJOXEHHBM YPOBEHBb, a YyXe C Hero B
OCHOBHOe (camoe 1Jybokoe) cocTodHue. llpu 53TUX
rnepexomax BJIEKTPOHa PAas3HOCTL €TI0 DHHEepIruM  Ha
PasJIMUHEIX YPOBHAX OyIoeT M3JiydaTbCsda B BUIe (GOTOHOB

TOM 1ZNENZ! VMHOM IOJIVHEL BOJIHHL. Tax BO3HMKAET
SMMCCMOHHBIM JIMHENUATHIM CIEeKTP B HATPMEeBOM JlaMIle.
HaTtpuesBasa JjlaMmria 2 3aKJINUEeHa B OXPaHHBIM

MeTaJlJidye CKUM KOXY X M OpM  OOMOWM  IOepXaTeJid
YCTAHaABJIMBAETCH Ha OITUUECKOM CKaMbe Iepeln BXOIOHOU
mesiplo OOC-12. VCTOUHMKOM IMIUTAHMA HATPMEBOM JIAMIIBL
CIIyXUT OJIOK 3, KOTOPHM BKJIOUAETCS B CeThb TyMOJEpOM
16. HaTpmeBas Jjamia BKJKOUAETCHS C IIOMOWBK TyMOJjepa
17.

ABonHoOM MOHOXpoMaTop HAHC-12. Jja UCCIJIEeOOBaAHUA
TOHKOM CTPYKTYPEl CIEKTPAJIbHEIX JIMHMM aToMa HATPUS B
JabopaTopHOM pabore MCIIOJIb3YyEeTCH IIBOVHOM
MOHOXpoMaTop Tuna JoéC-12. Ero onTtmyeckasd cCcxXeMa
npmBeneHa Ha puc.9.

CBeT OT HaATpPMEeBOM JaMnel 1 (cM.puc.9) uyepes
peryaupyeMyin BXOIOHYK IeJyib 2 I[olaZaeT Ha IJIOCKOoe
IOBOPOTHOEe 3epkajio 3. OT HEero OTPaXeHHHM Jy4d

rnornazmaeT Ha 23epKajlbHBM Hapabosmueckum oOObeKTUB 4,
npuueM B ero Qokyce Haxomurcd wejb 2. 0T oOBeKTUBA



4 rnapaJjijielib HelM IYyYoOK cBeTa HalpaBJsgeTcsd Ha
oTpaxaTesIbHYKn IMOPAKLMOHHYI pemeTky 5.

Puc.9. OnTuueckasa cxeMa OBOMHOI'O MOHOXpoOMaTopa
ooc-12.

OTpaxXeHHBM OT peumeTKu S CBET cobupaeTcsa

3epKaJibHEM napaboyimue CcKUM ODOBEKTUMBOM 6 n
HanpaBJideTCd Ha Wejdb /, KOTOopasa HaxXoouTcd B eI'0
bokyce. Ilpomnmsa weJsib /, MOHOXPOMaATUMUECKUM I[IYUOK

rnornajgaeT Ha napaboauyeckmum OOBEKTUMB 8, a OT HeTo
Ha IUOpakUMOHHYH pemeTky 9. Jlajlee OTpPaxeHHBM OT
peueTKn 9 CBET cobupaeTcsa napabojyinue CKUM
3epPKaJibHEIM OOBEKTURBOM 10 u HamnpaBJigeTCcd Ha
[IOBOPOTHOE 3epKaJjio 11 M Ha pernyamMpyeMyiln BHXOIHYIO
meJib 12. [I[poeKLMOHHAa S cucrTeMa 13 HamnpaBJgeT
CBETOBOM IIOTOK Ha O¢oToyMHOXUTesib 14. Kpome TOTO,
BEIXOOSAIMM MOHOXPOMATUUECKUM JIyd MOXHO HaOJKnIaTh
yepes MUKPOCKOIN 15.

QOTOBJIEKTPOHHEM YMHOXUTEJIb — JIMHEWHHM Opudop,
T.€E. aMILIMTyIoa CcuIrHaja ¢ O03Y nponopuMoOHaJibHa
MHTEHCUBHOCTM CBETOBOI'O IIOTOKA. OmHakKo, Ko oa
MHTEHCUBHOCTBb CBETOBOI'O IIOTOKA BeJIMKA, JIMHEMHOCTD
MOXeT HapylmaTbCHd 3-3a MCKAaXeHUS [10JIsg
[IPOCTPAaHCTBEHHEIM 3apSanoM B oblacTu aHoma 171
[IOCJIEOHUX SMUTTEPOB d3Y. g NIMTAaHUA O3y
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MCIIOJIb3YyEeTCHa  BBICOKOBOJIBTHEIM  BHIOPSAMUTEJIE  B5O-24A
(6bioxk nmTaHua 8, puc.8). CurHamn c O3Y nomaeTcsa Ha
aBTOMaTHMUeCckmumm noreHumomeTrp KCII-4 (camonmcen 4)
IJIg 3alMCU CIeKTpa M [Iocjenywoumell ee oOpaboTKMU.

MUKPOCKOI

Pruc.10. OOumy BMIO IOBOMHOI'O MOHOXpoMaTopa HOdC-12.
l-pykodaTKa MNOBOPOTaA BPYUYHYI IOMOPAKLMOHHBIX PEUEeTOK;
2-TIepeKJIYaTelb CKOPOCTENM  BpalleHUd CTONMKA  C
nrdpaKLIMOHHEMM pemeTKaMm; 3-TymMOJIep nycka
BIEKTPOOBUTATENA; 4-TyMOJIep [EePpEeKJInUEeHUS pexmuma
BpalleHUsa (BPYYHYK, DJIEKTPOOBUIATEJIEM) CTOJMKA C

peumeTkKamMm; 5-mymbiep M3MEeHEeHUS HalpaBJIeHUSA
BpalleHMs pemeTok; 6-mkajla IJMH BOJIH; /-BXOIHaga
meJib noec-12. 8—hoTOBIEKTPOHHAS npucTaBkKa C

BEIXOIIHOWM WEJIbI U MMKPOCKOIIOM.

Obe mmdpakuMOHHBIE pemeTk S5 m 9 (cMm. puc. 9)
MOHTHVPYKTCH Ha O,II;I—IO% IIoOCTaBKeE M IIOBOPAUWMBAITCHA
OOHMM BJIEKTPOMOTOPOM. OIJIEKTPOIBMITATEJIE COEOMHEH C
pelmeTKkaMm uyepes KOpoOKy IMepellad, KOTopasd [NO3BOJILET
MNOJIyUMThb  BOCEMb  Pas3JIMUHEIX CKOPOCTEM  BpalleHUS

peweTok. KpomMe TOro, IOpM IOIOMOWM  CIEeLMaJIbHOTO
ombbepeHUMaldbHOT'O YCTPOMCTBA MOXHO BpallaTh
OVOPaKLUMOHHEE peleTKn BPYYHYIO PYKOATKOM 1

(cM.pmrc.10). CkOpOCTB BpalleHMS CTOJIMKA C peleTKaMM
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yCTaHaBJIMBAETCA IepekjoyarejeM 2. Pemerku OyaoyT

BpallaTbCHA C MaKCHUMAaJIbHOM CKOpPpOCThBIO, eCJin

rnepekJjryaTresib 2 YyCTAaHOBUTHL Ha oTMeTky "8" 2.

PekoMeHOyeTCH 3anmch Pa3JIMUHBIX YU4aCTKOB

CIIEeKTpPpa HaATPMEBOM JiaMIlEl NPOBOIOMUTH IIPUM MaKCUMAaJIbHOU
CKOPOCTM BpalleHUs pemeTok. Ilyck 3JiekTponBuUraTesid,
Bpallalero pemeTkKM, OCYIEeCTBJISeTCcd TyMobjiepoMm 3.
OmHako IJisd TOT'O, UTOOEL peueTK1 Hadaju
IoBOpauYMBaTLECH, HeOoOXOoOMMO 3adUMKCUPOBATH PYKOATKY
1. Tlpy »TOM CTOJMK, Ha KOTOPOM KpPEeNaTCsa pPeUeTKH,
COeIVHUTCHA C KOPOOKOU Iepenad.
BuuManne! CkopoCTE BpalleHMs pPeleTOK (IepeKkJodaTesb
2) yCTaHaBJInBaeTCs TOJIBEKO npu BBIKJIDYEHHOM
saekTpomgBurarese (TyMbinep 3 BEHKJIKOYEH) ¥ TOJBKO IPH
OTKJIIOYEHHOM MEeXaHu3Me I[IOBOpOTa peueTokx (pyKosTka
1).

HanparBJieHue BpalleHUs  pPeleToK (mpsaMoe  uJu
obpaTHOEe) 3amaeTcd TyMOJepoM 5 IO MOMEHTa IIyCckKa
OBUTATEJIA.

OOC-12-crnexkTpalyibHEM NOPMOOP OOCTATOUHO BBICOKOI'O
paspenieHnda. IloaToMy IJaxe IIPpM MaKCHMMaJIbHOM CKOPOCTU
BpalleHMd pPeleTOK 3alMCh UWIMPOKOIT'O ydacTKa CIeKTpa
TpebyeT 3BHAUUTEJIbHOTO BpPeMeHM. I[IpM 3Banoucu Yy3KUX
Yy4aCTKOB CIIeKTpa pemeTKM o HauyaJjia OIBITa
YyCTaHaBIMBAKTCAI B TpebyeMoe MoJioxeHue. IJjd BTOoTOo
IPM BBIKJIIOUEHHBEIX TyMOJiepax 3, 4 BPYYHYK C IIOMOUBIO
LIKMBA 1 [OBOPAUMBAKT pPEUNEeTKM Ha HYXHBM YIOJ,
KOTOPHEM KOHTPOJMPYETCHd IO WKajJe 6 yKazaTessa IJIMHBE
BOJIHEI CBeTa, I[oNaJaKnmero OT pPeUleTKM Ha BHEXOIHYIO
mens JoeC-12 mu, cJylenoBaTeJIbHO, Ha O®3Y. 3Barem,
BKJIOUMB TyMOJiepel 3,4 M cCjlend 3a WKaJIOM OJMH BOJIH
6, BaNMCBEBAKT HYXHBIM YydJ4aCTOK CIeKTpa.

;s 3anmMcum CIHeKTpa MCIOJIb3YyeTCSa aBTOMAaTUUECKUM
norenumomMerp 4 (pmc.8) tuna KCII-4, HyJIb KOTOPOIO
yCTaHaBJMBAETCA IIPM IIOMOWM IIOTeHLIMoMeTpa 13 6OJoka
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2

HepeKmoaneﬂb 2 MOXHO YCTAHOBMTE B BOCEMBb PA3JIMUHEX

noJjioxeHuri. CKOPOCTBb BpalleHMHA PeleTOK yBeJIMUMBAETCS C
M3MEHEHMEM IIOJIOXKEHMSA IepekjiuaTresnsa or orMeTrkm "1" mo "8".
nuranua 12 (puc.8). Ha nepemHem naHeam 6OJOKa
NUTAHUS pPacrnojioxeH TymOsiep 14 (pmuc.8), C IIOMOIUBIO
KOTOPOTO caMonmcell BKJIOUaEeTCHd B CeThb.
BEICOKOBOJILTHOE HalpaxeHre Ha OJY [nomaeTcsd Iocye
BKJIIOUEHUA TyMOJIEPOB 9 um 11 (puc.8) . B oOkHe

CaMONMClia HEINOCPEeNCTBEHHO y OyMaXHOM JIEHTE CIipaBa
PACIIOJIOXEHE TYyMOJIEp 5 BKJIIOUEHMS MeXaHM3Ma IIPOTIXKU

OyMaxHOM JIEHTH U TyMOJIEp 6, I[OCJie BKJIOUEHUS
KOTOpPOT'O curHajyn o®3Y noctrynaeT B OJOK yHIpaBJIEeHUSA
paboTon nepa camonmcla. BenmuuHa (ycuiieHue)

curHajyia ®3Y peryamMpyeTcsa NOTEeHLMOMeTpoM 15.
2. BagpaHmne.
1.0o Hauajia paboTH B JlabopaTopuM pacCCUMTaATb YPOBHU

SHEepIruM aToMa HaTpuda IIPpM [IOMOWM COOTHOUWEHMA
(cm. (B.1))

Ry
ni (i’l—AZ)Z

M IOaHHBIX Tabjauuel 1 (cM. BBegeHmMe 1.l1), a Takxe

(cm. OGopmyny (B.3)) OJIMHBL BOJIH, BO3HUKAaIME IIPU
rnepexonax:
g 3p—>5s
PEBKOM Cepum
3p—>6s
5 3p— 4d
oddy3HOM Ccepun
3p—>5d

TJIaBHOM Cepun 3s=3p .
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OnpenesmMTb UYMCJIO KOMIIOHEHT TOHKOM CTPYKTYPEH
KaXIOM M3 YKal3aHHBIX JIMHUN.

2 .3anucaTb TOHKYI CTPYKTYPY CIHEeKTPalibHBIX JIMHUM,
BOBHMKAIIMX [NIPUM YKAS3AHHEIX B II.l1 [Oepexomax IIpu
nomMmomm JJOC-12 m camomnmcla.

3.00penenmMTb BEeJIMUMHY PaAcCHeNJeHUsS YPOBHEM HAaTPUA
IpY TIIOMOIM TIIOJIYUEHHBIX CIEeKTPpOI'paMM. YCTAaHOBUTH,
KaK/MM YPOBHAMU (p,d) onpenesyigaeTCHd 2TO
pacluernjeHmne .

4, Ol_lpe,ﬂ]eJ'IM‘I‘b IIOITPaBRKY BHYTPEHHETI'O SKPaHNMPOBAHMA
a 1 OJId aTOoMa Na ’ 3HaAd BeEJIMYMHY pPacClellJIeHA 3p

YVPOBHS HATPMUS M MCIOJIb3YS COOTHOIEHME (CM.Takxe
bopmyny (B.28)) :

oczRy[Z — a1}4

AE = .
J1s J2 n3l(l+1)

CpaBHUTBb e€e C BEeJIMUMHOM I[IONPaBKU d, BEUMCIIEHHOMN

no ¢opmysie (cm. (B.8))

MUCIIOJNIb3YyS IaHHHEe Tabiuusl 1 (cM.BBemeHue) .

S.PaccumTaTe IO IOaHHBM TaOJIULIEL 3, roe IIpMBeIEHEL

BEJIMUMHE DHEPIUM 3p-YPOBHEM U 3HAUEHUS Al?j ;
I»/2

oJisg YPOBHHA 3p, [IOTIPAaBKU SKPAHUPOBAHUSA a
M30B2JIEKTPOHHOTO pana (dopmysa (B.9)), BHYTpeHHHUe
IONPAaBKY OKPaHMPOBAHMA @ IJI PacCleNIeHNS YPOBHEM
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3p (bopmyia (B.28)), a TakKxe  BeJIMUMHH n3¢¢

(bopmysia (B.Z2)) Ijd WeJOYHONOIOOOHBIX MOHOB.
Tabnuia 3.
SHepruy E M MyJIBLTHUILJIETHHE pPacClleIlJIeHNsI Al?j j
r’/2
nJs1 3p-ypOBHEN MBO3JIEKTPOHHOI'O psinia.
E,cm™! ; a,
32P nad)qb AE, C’Jl/l_1 32P
1/2,3/2
NaT PaccumMTaHHOEe =3HaueHUe OKCII.3HaueHue
MgII 85537 91,55
AlTITI 175616 232,5
SiIV 292500 460, 3
PV 435280 794, 6
SVI 603480 1263,0
ClVII 797646 1890,0

3.[lopssnok BHIIOJHEHMUSI PaboTEH.

1.YcTaHOBUTEL HATPMEBY JaMIly TOUHO Iepel BXOIHOMU
mWeJyiblo MOHOXpoMaTopa HOoC-12, a 3BaTreM BKJIOUUTH ee.
Hjda uero:

o TymMOJepOoM 16 BKJOUMTL OJIOK MOIMUTAaHUS 3 HaATPUEBOU
JlaMmel (puc. 8)

e 3areM dYepes 1-2 wMuMH. TyMOJepoM 17 BKJIKOUYUTH
JIaMILy .
B NPaBUJILHOCTU [IOJIOXEHU A HaTPUEBOU JIaMIIBI
OTHOCUTEJIbHO WeJIM MOHOXPOMaTopa MOXHO yOeIMTbCH
npy nomMoumy MmMKpockona (cMm.puc.1l0). [Oag 3Toro Opu
noMouy PykKoATkM 1 (cM.puc.l10). BPYUHYK [HOBEPHYTH

OIMOPaKLUMOHHEE peueTK  Ha TakoM yI'OJ, YT OOBI
BEIBECTM Ha BBEIXOIOHYI IeJib HamboJjiee MHTEHCUMBHYIO
JIVMHUMIO CIIeKTpa aToMa HaTpudad — PE30HAHCHYI JIMHUI C
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(@]
A=58904 , urTo KoOHTpoONMpyeTcHa O wWKajge 6 (CM.

prc.10) . BaTeMm, cJerka IepeMelnasd HATPUEBYK JIaMIly
(IO TOPMBOHTANM M 10 BepTUKAJM) M OIOHOBPEMEHHO
HabJonad B MUKPOCKOII, IOOUTBCH PaBHOMEPHON

MAaKCHMAJIbHOM OCBEIEHHOCTM BXOIOHOWM LIEJIN.

2 .BxyioumTts O3Y. g 3TOTO:

® YCTAHOBUTH NPM IOMOmM HoTeHuUmoMeTpoB 10 (puc.8)
BEJIMUMHY BBIXOOHOT'O HAaNPAXEeHMA Ha BHIpAMUTEJEe 8,
YKAa3aHHYI B I[aclopTe JjlabopaTopHOM pabOoTH;

e Ipy noMmoumu TyMoOJiepa 9 BKIKOUUTH BHEIPAMUTENL 8;

e uepes 2-3 MMH. C IIOMOUIBI IepekJjidaresda 11 nomarThb
BEICOKOE HallpdAxeHMe Ha O3Y.

3.Y0emnuBpmmMcb, B TOM, UTO TyMOJjeps 3 m 4 (cMm.
puc.10) BEIKJIIOUEHEL (nyck BIIEKTPOOBUTATEIA 171
[IEPEKJINUEHME pPexXyMa BpalleHMsa pPeleToK), BKJIIKUUTH
TyMOJsiepoM 14 OJIOK nOMTaHMsa camonucua 4 (cM. puc.8).

4 .YCTaHOBUTD IepekKJInyaTeslb CKOPOCTU BpalleHU
pemeTok 2 Ha oTmetTky "8" (cMm. pmc. 10).

BHVMAHHUE! He gomnyckaeTcss HEepPeKJIYeHHue CKoOpocTen
npy BKJIIOY€HHOM SBJIeKTpoMoTope b/ 4 BpalanuxXcs
peumwerkax, T.e. NOpyu BKJIIOYEHHBIX TyMbinepax 3 u 4 (cM.
puc. 10).

5.Bpamasa BPYUYHYIO PYKOATKY 1 (cMm. puc.10),
YCTAHOBUTEL Ha WKaJIe 6 »OJIMHY BOJIHHE (T.e. IIOBEPHYTH

(o]
peleTKy) B IIOJIOXKEHME /IZ., rne A;=4;,1204 (3Hak =

B 3aBUCHMMOCTIM OT HallpaBJIEHMA BpalleHMA pemeTOK), a
ﬂk OIOdHa V3 IJIVMMH BOJIH, IIo4JIeXallMX 3alllMClU.

6 .BKJIIOUMTE MEeXaHM3M IMPOTSXKM JIeHTH (TyMOJjiep 5) Ha
camonmucue (pmuc. 8); nomarb curHajl c O®3Y Ha O0J0K
yIpaBJIeHMA IIepoM camonmucua (Tymbiep 60) .
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7.YCTaHOBUTL IIepO camonmclia BOJMBM JIEBOTO Kpasd
OyMaXHOM JIEHTH C I[IOMOUBK I[OTeHUMoOMeTpa 13 (puc.
8) .

8.llpu MeIJIEeHHOM PaBHOMEPHOM  BPAllEHUM  BPYUHYIO
(pykosaTka 1, puc.10) OMOPaKLMOHHEIX PeumeToK,

(@]
nombupad nOnad JmHMM 5890 A IIMPUHBEL BXOIOHOM U
BEIXOIOHOM 1eJieM U Ko30IUMLMEeHT YyCUIIeHMd CHuI'Hala Ha

caMoIuclie (mMoTeHUMoOMEe TP 15, puc.8), IOOUTHCSH
xXopomero paspeneHmnsd u ONITUMAaJILHOM BEeJIUMUMHEI
aMIIIUTYIOLEl CUIT'HaJla Ha caMolImucle (CuI'HaJl He OOJIXeH
3allKaJIMBaTh) . CilenmTe 3a TeM, YTOOB WMPUHBE BXOIHOM

M BBEIXOIOHOM LeJIey MOHOXpoMaTopa ObUiM NPUOIIU3UTEIJIBEHO
PaBHEL.

9.YcTaHOBMB MNOOOOPAHHEIE I[PV BHIIOJIHEHUM I1.8 WMPMHE
mesgery M KOo3pPMuLUMEeHT YCUIJIeHMS CHuI'HaJla Ha CcaMonmcle,

BKJIOUMTEL DJIeKTponBurarTesb (TyMbjep 3), MeXaHU3M
BpalleHuda pemeTok (Tymbrnep 4, puc. 10) m 3anmcarTshb
JIVMHUM aBTOMaATUUECKH. Te xe CaMele onepauum

MOBTOPUTEL nOJIS OCTAJIbHBEIX JIMHUM HaATpUA. [locjie 3anmcu
JIMHUM HeOOXOIOMMO BHEIKJIIOUMTBL CcaMonmcel, (TyMOJiepel 5 u
6, pucC. 8) M BJIEeKTPOIBUIATEJE MOHOXpOMaTOpa
(TryMmbyniep 3, puc. 10).

10.Ecnim 3Banucb OKAaXeTCsS HeyINOBJIETBOPUTEJIbLHOM (He

paspemaeTcsd TOHKAasA CTPYKTYPa, HeT YyeTKOTI'O
MakKCcuMyMa B npoouie JIMHUMN) , TO ee cenyerT
MTOBTOPUTE . OmHakKo npu DTOM HeoOXOOMMO

NpelBapmMTEeJIbHO TakK OTPEeryJIMPOBATH UWMUPMHBEL BXOOHOM 2
M BRIXOOHOM 12 mejem IOPC-12 (cMm. puc.9), BEJIUUUHY
curHayja c¢ O3By (norenumomeTrp 15, pmuc.8), YTOOH
JyeTKO (QUKCHMPOBAJIACh TOHKASA CTPYKTypa JIMHUN.

11.0rmMeTUTH Ha JIeHTe  caMolMclia IOJMHY  BOJIHH,
OTBEUAIYID MaKCHMMAJIbHOM BeJIMuMHe CcurHana. JInHy
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BOJIHEL YCTAQHOBUTL II0 OTCUeTaM CO WKAaJBl OJIMH BOJIH 6
(pmc. 10).
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