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[Iporpamma  BCTYNMUTENBHOTO WCHBITaHHUS CHOPMHpPOBAHA HAa OCHOBE
denepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTENBHBIX  CTAaHAAPTOB  BBICIIETO
oOpa3oBaHus.

dopma npoBeaeHUsT MCTILITAHUS:

BcerynutensHoe uCHbITaHHWE 110 HAIMpPaBJICHUIO TOATOTOBKH AacCIHUPaHTOB
«DoToHuKa, MPUOOPOCTPOEHHE, ONTHUYECKHE M OHOTEXHUYECKHE CHUCTEMbl M
TEXHOJIOTHMY TIPOBOAMTCS B BHJIE COOECETOBAHUS C 0053aTeIbLHBIM 0(OPMIICHUEM
OTBETOB Ha BOIPOCH! OmiieTa B muchMeHHOM Buze. CobecenoBaHne MPOBOIUTCS C
IEIbI0 BBISIBJICHUS Yy aOWUTypueHTa o00hEMa HAy4YHBIX 3HAHWUW, Hay4dHO-
WCCJICIOBATEILCKIUX KOMITETCHIINN, HABBIKOB CHCTEMHOTO W KPUTHYECKOTO
MBIIIICHUS, HEOOXOMUMBIX JJIi OOYYCHHS B acHHUpPAHType. AOUTYpPHUEHT JOJIKEH
NOKa3aTb MPOQECCHOHATBHOE BIJIAJIECHUE TEOPHEH W TMPAKTHKON B MNPEIMETHOMN
00J1acTH, MPOAECMOHCTPUPOBATh YMEHNE BECTH HAYYHYIO JUCKYCCHIO.

CTpyKTypa HCHIBITAHMSA:
HcnbiTaHue COCTOMT U3 OTBETOB Ha BOIPOCHI OWIIETa U JIONOJIHUTEIbHBIE
BOIIPOCHI B pAMKax MPOrpaMMbl BCTYIUTEIBHOTO HCTIBITAHUS.

Kpurepuu o1ieHKH pe3yibTATOB UCIIBITAHUS
OneHKa «OTJIIMYHOY CTABUTCS IIPHU CIICIYIOIIEM YCIOBHM:
JIaHbl HCUYEPIBIBAIONINE U OOOCHOBAHHBIC OTBETHI HA BOIMPOCHI, ITOCTABJICHHBIC
AK3aMEHAIlMOHHONM KOMHUCCHEH;
OrneHKa «XOpOIII0» CTAaBUTCS MPHU CICAYIONINUX YCIOBUIX:
1. nmaHbI OJHBIC, TOCTATOYHO IITyOOKHE 1 00OCHOBAHHBIC OTBETHI HA BOIPOCHI,
MMOCTaBJICHHBIC YK3aMEHAIIMOHHON KOMHCCHEMH;
2. OTBETHI Ha BOTIPOCHI TAFOTCS TIOJHO, HO JIOTUYECKAsl TTOCIICIOBATEIHHOCTD HE
BCEr1a coOJII0IaeTCsl.
O1eHKa «yJI0BJIETBOPUTEIIBHOY» CTABUTCS MIPHU CICAYIOMIUX YCIOBUSIX:
1. naHbl B OCHOBHOM IMPaBWJIbHBIE OTBETHI HA BOMPOCHI, TOCTABJICHHbBIC
AK3aMCHAIIMOHHOM KOMHCCHEM;
2. OTBETHl Ha BOIPOCHI JAIOTCS B OCHOBHOM IIOJHO, HO TIpU CllaboM
JOTHYECKOM 0(hOPMIICHHUHN BBICKA3bIBaHHUH.
OueHka «HEYJIOBJIETBOPUTEIBHO» CTaBUTCS B Clydae, KOrJa HE BBIIOJHEHBI
YCJIOBUS, TTO3BOJISIFOLIME MOCTABUTH OIIEHKY «YJIOBJIIETBOPUTEIIHHO.
Pemenns sx3aMeHAIIMOHHON KOMUCCHH TIPHHUMAIOTCS OOJIBIITMHCTBOM T'OJIOCOB.



Bonpocs! AJ1s1 NOATOTOBKY K BCTYNUTEJIbHOMY HCIIBITAHUIO
Hanpasienue:

12.06.01 «@oToHNKA, MPUOOPOCTPOEHHUE, ONITHYECKHE U OHOTEXHHYECKH e
CHCTEMBbI M TEXHOJIOTHM
IIpoduns (HanpaBijeHHocTs): 05.11.16 «MHbDOpMaLIMOHHO-U3MEPUTEIIBHBIC U

YIPaBJISIONIINE CHCTEMBI»
|. llpuknaanas sigepHas pusuka

1. AtomHoe spo, ero cBoiicTBa. Macca u 3apsia siapa. MeTonbl onpeneiaeHus
Macchl W 3apsjia sAnapa. ODHEprus CBsI3U sApa, YACJIbHAs JHEPIUs CBS3H; €€
3aBUCHUMOCTB OT 3aps/ia sapa 1 ero Macchl.

2. Paquyc sapa, e€ro CHWH; MAarHATHBIA JUTIOJIBHBIA W DJIEKTPUUCCKUN
KBaJPYIOJIbHBI MOMEHTSHI siipa. MeToAbl ONpeeeHUs ITUX XapaKTEPUCTHK.

3. IlpeBpamieHust aTOMHBIX SAEp, siIepHBbIE peaknuu. Kmaccudukaius saepHbIX
IIPEBPAILCHAN. 3aKOHBI COXPAHEHHUS B SIACPHBIX MpeBpalleHUsAX. MMiynbcHas
JyarpaMma siIepHbIX MPEBPAICHHM.

4. Ceuenue spepHbIX peakuuid. OCHOBHBIE 3aKOHOMEPHOCTH [UJISl CEYCHMM.
[TIpomexxyTouHoe siapo u ero cBorcrBa. @opmyna bpeitta — Burnepa.

5. OCHOBHBIE THUNBI SAEPHBIX peaKIUil. 3aBUCUMOCTA CEYEHHH OT 3HEpruu
U3JTyYEHHs], BBI3BIBAIOIIETO PEAKIMIO, JI PAa3jIMYHbIX THUIIOB SJAEPHBIX
peakumii. JnepHsle peakiuy NpsamMoro B3auMOJACHCTBHUS.

6. OCHOBHBIC 3aKOHBI pAJAMOAKTHBHOTO pacmnana. Jubdepenuuansuas u
uHTerpasiibHas ux Qopma. YacTHble ciyyau (HAaKOIUIEHHWE TOYEPHHUX siiep U
BEKOBO€ paBHOBecue). PammoaktuBHBIE cemeiicTBa (psiabl). VICKycCTBEHHO
NOJIy4a€MbI€ 3JIEMEHTBHI.

7. OcHOBHBIE 3aKOHOMEpHOCTH anb(ha-pacnaga. TyHHENbHBIA 3hdEKT npu
anbQa-pacnage. Ponp opOutambHoro momentra. CTpyKTypa CHIEKTPOB MpH
anb(a- pacrnase.

8. OcHoBHBIE 3aKOHOMEPHOCTH OeTa-pacmana. HempepbBHOCTH criekTpa OeTa-
yactull. CpoiicTBa HeiTpuHO. HecoxpaHeHue ueTHOoCcTH B OeTa-pacmaje.
[IpaBuna or6opa. Bropuunble n3nydeHus rnpu 6eta-pacnae.

9. Custue BO30OYXzaeHus siaep. MexaHu3Mbl CHSATUS  BO3OYXKACHHS, HX
OTHOCUTEJIbHAS BEPOSITHOCTh. BTOpUYHBIE N3ITy4YeHHS IPU KOHBEPCHUH.

10.CnonTanHoe  jAeleHHE  SACp, €ro  OCOOCHHOCTH. MTHOBEHHBIE |
3ama3gbplBalONIMEe HEUTPOHBI. OHEPreTUYECKHE YCJIOBHS MIHOBEHHOIO H
MEJIEHHOTO CIIOHTAHHOTO JCJICHHUS.

11.5nepHble peakuu ACICHNs, MEXaHU3M UX peanu3anuu. Kputuueckas sHeprus
NENEHUs, MapaMeTpbl JEJNEHUs Uil CPEAHUX M TKEIbIX sAnep. YCIOBHUS
JEJIEHUS AJIep TEIUIOBBIMA HEMTpoHaMu. M3imydeHus1, HCIyCKAIOIIUECS IpaMu
IIpU JEIEHUU.

12.1lenHble peakuuu ACNEHUS, YCIOBUS uX ocymiecTBieHus. Koaddumument
Pa3MHOXKEHUSA, YCIOBUE KPUTHYHOCTH  CHCTEMBI.  YTNPABISEMBIE U



HEyIpaBisieMble LENHbIe peakuuu. [IpakThueckas peanmsanus LETHOU
peakuuu. SnepHble peakTophl.

13.TepmosinepHble peakuuu CUHTE3a. BO3MOXXHOCTH HMX OCYIIECTBICHUS B
3€MHBIX yCIIOBUAX. YTIpaBisieMasl U HEYIIPABIsIeMasl peaKkIs CUHTE3A.

2. llpuxaaanas sinepHas pusuka. u3uKa siAepHbIX U3TyYeHUI

1. BzaumopeiicTBue HpOTOHOB M anb(a-yacTuil ¢ BemecTBOM. COOTHOIIEHHE
MeXIy TmpoberoM u sHeprueil. Heympyroe wu ymnpyroe paccesHHe.
HNonunzannonnoe Topmosxkenue. Kprupble HOHU3ALKUK 1 TTOTJIOMICHHUS

2. IlpoxoxpaeHue SIEKTPOHOB  yepe3 BeleCTBO. VoHU3alMOHHBIE U
paguanMoHHble MoTepu HHepruu. Kputuueckas sHeprus, paaudanioHHas
mHa. CpenHsisi, MakCUMallbHas W UCTUHHASA JJIMHA MpoOera 3JIEKTPOHOB B
BemectBe. CooTHomeHue Mexay mpoderom u sHeprueil. Kosddurment
norjouieHus. OcCOOEHHOCTH OCJIa0JIeHHsT CPeloil MOHOZHEPreTU4EeCKHX
AJIIEKTPOHOB M DBJIEKTPOHOB C HENPEPHIBHBIM CIEKTpOM (OeTa-4acTwil).
DHepreTudecKasi 3aBUCUMOCTb CEUEHUN MOTJIOIIEHHUS.

3. OgHOKpaTHOE, MHOTOKpaTHOe © JAu(Qy3HOE paccesHHE dIEKTPOHOB.
OOpatHOoe paccessHME DJIEKTPOHOB, HMCIYCKAaE€MbIX  PaAUOHYKIUIHBIMH
uctounukamu. KoapduureHtr oOpaTHOro paccesHus, €ro 3aBUCHUMOCTb OT
HHEPrUr YacTHI], AaTOMHOTO HOMEPA BEILIECTBA CPEbl, TOJLIMHBI PACCEUBATEIIS.

4. XapakTepUCTUYECKUE MOTEPH DJIEKTPOHOB. UEpEHKOBCKOE M3JIy4€HHE aTOMOB
Cpenbl, TepexoaHoe wusnydeHne. KanamupoBaHue 3apsDKCHHBIX YaCTHIL.
OHIyISITOPHOE U3ITYyUYEHHUE.

5. OOmras xapakTepUCTHKAa B3aWMMOJICHCTBUS (POTOHOB C BEIIECTBOM. «Y3KHI»
y490K (POTOHOB, 3aKOH ero ociiabjaeHus. JINHEHHbBIN, MacCOBBIM, JICKTPOHHBIH
U aTOMHBIH  KO3(pUIMEHTH  ociabimeHus. OPPekTuBHOE  CEUYCHHE
B3aMMOJICHCTBUS (POTOHOB C AaTOMAaMH BEIIECTBA.

6. ®oTodneKkTpuuecKkoe MoriomeHne (HOTOHOB aTOMaMH BEIIECTBA. DHEPrUs U
yIJ0BO€ pacrnpeaeneHre (oTo3aeKTpoHoB. CedeHre (OTOMOTIOMIEHHS, €ro
3aBHCHUMOCTh OT OHEpPrMM W aTOMHOTO HOMEpa BeIlIecTBa. BTopuyHbIe
u3ydeHus npu pororddexre.

7. Paccesnue (oroHoB nsnekTpoHamu. TOMIICOHOBCKOE paccesHue. YTaoBas
aHU30TPOIUA TOMIICOHOBCKOTO paccesHus. KOMIOTOHOBCKOE paccesiHHe.
CrexTpbl paccessHHBIX (DOTOHOB M DJIEKTPOHOB OTJAAYM MPU KOMITOHOBCKOM
paccesiHMM, YTJOBO€ pacmpeneneHue (oToHOoB U 3iekTpoHOB. CedeHue
KOMITOHOBCKOTO PAacCesHUs, €ro 3aBHUCHUMOCTb OT JHEPrMM U aTOMHOIO
HOMeEpa BEIECTBA.

8. OOGpazoBanue ANEKTPOH-IO3UTPOHHBIX Tap. CedeHwe mpolecca, €ro
3aBHCHUMOCTh OT DHEPrMM M aTOMHOIO HoMepa BemiecTBa cpenbl. CHeKTpbl
3JIEKTPOHOB U MO3UTPOHOB. BToOpruHble n3nydeHus npu oOpa3oBaHUH Map.

9. 3aKOHOMEPHOCTH, XapaKTEPUIYIOIIUE MPOXOXKICHUE (POTOHOB YEPE3 BEILIECTBO
B YCIIOBUSX «ILIUPOKOTO» IMy4Ka. BropuuHbie POTOHBI B COCTaBE «IIUPOKOTO
NMy4yKa, WX DHEPreTHYecKuil crexkTp. PakTop HaKOIUIEHUSA. 3aBUCUMOCTD
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¢dakTopa HAKOIJIEHUS OT CBOMCTB CpeAbl M OT DJHEPrud MEPBUUYHOTO
U3JIy4YECHUS.

10.Ansbeno  ramma-mznydenusi. CocTtaB  mydka  albOeIHBIX  (POTOHOB.

o bk w

o

3aBUCUMOCTh TUIOTHOCTH MOTOKa OTPa’KEHHOTO U3JIyYEHMs OT yria MaJeHHs
MEPBUYHOTO U3TY4YCHUS, CBOMCTB CPEIbl U OT YHEPTHUH MEPBUUYHBIX (DOTOHOB.
CrnexTpbl GOTOHOB anbOEo.

3. MCC. MeToabl 00padoTKH pe3yJbTATOB s/IePHO-(PU3NYECKOT0
IKCIIEPUMEHTA

. HucnoBslie XApPAaKTCPHUCTHUKHU cnyqaﬁHoﬁ BCIINYHHBI. MAaTCMaTH4ICCKOC

oxunanue, nucrepcusi. OyHkuus pacnpeneneHus U (QYHKIUS TUIOTHOCTH
BEPOSITHOCTH.

Pacnpenenenne Ilyaccona, HopmanbHOEe pacnpeaencHue. LleHTpanbHas
npeaenbHas TeopeEMa.

Pacnpenenenne xu-kBaapar, pacnpeneneaue CTbIOJICHTA.

HNHTepBanbHbIE OLICHKU MAPaMETPOB paclpeieICHUM.

Meton  MakCUMaJIbHOTO  MPaBAONOAOOMS [T OLEHKHM  IMapaMeTpoB
pacupeaeacHuil.

Metoa HaMMEHBIIINX KBAJIPATOB OIEHKU MTapaMeTPOB pacipeaccHU.
[IpoBepka CTAaTUCTUUYECKUX TUIOTE3 O 3HAYECHUM MapameTpa paclpeIesiCHHUS.
Ommbku nepBoro u BToporo poxaa.. Kpurepuit Hatimana-ITupcona.

4. PaagmomeTpus, CHEKTPOMETPHS U J03UMETPHS A/IEPHBIX U3JTyYeHH

HNoHn3anmoHHbIe Kamephl, PUHLUII JECUCTBUSI, YCTPOMCTBO, UHTErPAIbHbBIE U
VMIYJIbCHBICE HWOHW3ALUOHHBIE KaMEpBI, TOK HACBIIICHUSA, MEXAaHU3M
o0pa3oBaHus UMITYJIbCa, XapAKTEPUCTUKHU KaMep.

[IponopioHanbHble  ra3opa3psaHble JETEKTOpbl, Ta30BOE YCUJICHUE B
JneTekTopax. MexaHu3M o00pa3oBaHUsT HMIIYJbCa B MPONOPLUUOHAIBHBIX
JETEKTOPaX, OCHOBHbBIE XapAaKTEPUCTUKU M 00JaCTH PUMEHEHHUS IETEKTOPOB

. JIeTEKTOpBI C CaMOCTOSTENBHBIM pPa3psAAoM. MeXxaHu3M paspsla U TallCHUs.

OcHoBHBIC XapakTepucTuku. O01acTH MPUMEHEHHUS.

. CL[I/IHTI/IJ'IJ'IHTOPBI, 10,4 OCHOBHBIC XapaKTCPUCTHUKMU, MECXaHHN3MbI

moMUHECHEeHIIMU. CUMHTUUISIUMOHHBIE JETEKTOPhl, MPUHLUMI JCUCTBUS U
YCTPOUCTBO.

. JIeTekTopsl Ha MOJYNPOBOJHUKAX. DJIEKTPOINPOBOAHOCTH IOIYNPOBOJHUKOB,

MCTOJbI ITOBLIIICHUSA UX DJICKTPOCOIMPOTUBICHHA.

. IIIT] c p-n nepexoaamu, MOBEPXHOCTHO — OapbepHbIe, TU(hy3noHHO-

npeidosbie, 0.4.1. [TI1J], uX yCcTpONCTBO U XapaKTEPUCTHKHU.

. duznyeckre OCHOBBI METO/I0OB PErUCTPALIUUA HEUTPOHOB. SiepHbIe peaKiui,

UCIIOJIb3yEeMBbIE JIJIsl PETUCTPALIMK HEUTPOHOB. JleTEKTOPBI I perucTpalu



MEJIEHHBIX U OBICTPBIX HEUTPOHOB.

7. IIpeobpazoBanue 3HEprun raMmma-u3ny4deHus B Bemiectse. Koagduiment

nepenaun dHeprun. J1o3el uznmydenus. Kepma. JInnennas nepenayda sHEpruu.

8. OtHOCHuTENbHAs Onoorndeckast 3(pPeKTUBHOCTh HOHU3UPYIOMIETO U3TyUCHUS.

KoaddummenT kauecTBa uznmydeHus. JKBUBaJICHTHAs /103a.

9. Cootnomenne bperra-I'pes. HarepcTkoBbie HOHM3AIMOHHBIE KAMEPbI

OHepreTryeckas 3aBUCMMOCTb YyBCTBUTENBHOCTHU.(XO0/I C JKECTKOCTHIO).
[IpuMeHeHnne ra3opa3psIHbIX CYETYUKOB B JO3UMETPHUHU.

10. CiekTpoMeTp, ero OCHOBHBIE XapaKTepUCTHKU. DYHKINA OTKIIMKA AETEKTOpPA.

™~

AmnmapatypHbie (OPMBbI TUHHUIA OHOKPUCTAILHOTO raMMa-CIIEKTPOMETPA.
MHOrokpucTagbHble TaMMa-CIIEKTPOMETPBI.

5. ®u3zuka nmepeHoca u B3aHMOIleI7[CTBI/ISI HeﬁTpOHOB C BCIIECTBOM

M cTOYHUKN HEUTPOHOB M X OCHOBHBIE XapaKTEPUCTUKU. MeETObl MOJIy4eHUS
MOHODHEPTETUYECKUX HEUTPOHOB.

O030p NpoLECcCOB B3aMMOICUCTBHS HEUTPOHOB ¢ BemecTBoM. Kimaccudukanms
HEUTPOHOB IO YHEPTUSIM.

M3MeHeHne HPHEPIUM HEUTPOHOB IPU YIPYTOM paCCESHUU. XapaKTEPUCTUKU
IIpoIECCa 3aMEUIEHUs HEUTPOHOB. 3aMEIJIEHHE WM IUIOTHOCTH 3aMEJJICHUS
HEUTPOHOB B BOJIOPO/IE.

VYpaBHeHUE nepeHoca HEUTPOHOB (KMHETHYECKOE ypaBHeHHe). [Ipenensl ero
IIPUMEHUMOCTH.

VYpaBHenue Bo3pacrta. Kpurepum ero npumMeHUMOCTH. DU3HYECKUN CMBICIT
BO3pacTa HEUTPOHOB.

VYpaBuenue nuddysun HeUTpoHOB. ['panuunbie ycnoBusa. Jnuna nuddysun
HEHUTPOHOB, €€ (M3UUYECKUN CMBICIL.

YucneHHple METOABI PENIEHUS YPABHEHUS IEPEHOCA HEUTPOHOB.

PaBHOBECHOE pacrpeneneHue TEerIOBbIX HEUTPOHOB.

6. MeTpoJiorust siiepHbIX U3JIy4eHH i, CTAHAAPTU3ANUSA U cepTUPUKALUSA

NPUOOPOB U METOAUK SIAEPHBIX TEXHOJIOTHIA

Metonbl, uUCHONB3yEMBbIE B JO3UMETPUU HOHU3ZUPYIOLIETO H3Iy4YEHHUS.
OCHOBHBIE TUIIBI JO3UMETPOB U U3MEPSIEMBIE BETUYHHBI.

CtpykTypa, XapaKTepUCTUKHM U OCOOCHHOCTH DJICKTPOHHBIX HHUGPOBHIX
JIO3UMETPOB U CUCTEM Ha UX OCHOBE.

CpeactBa W3MEpEHMH WOHU3UPYIOIUX U3IydeHUH. OCHOBHBIE ITOHATHS.
Wzmeputenbubie npubopsl. [Jozumerpuyeckue npudbopsl. Pagnomerpuueckue
npubopel. CIEKTPOMETPUUECKUE TPUOOPHI.



Konnenmus pazpaboTku COBPEMEHHBIX OJIOKOB M YCTPOMCTB JETEKTUPOBAHUS.
['a30Bple MOHM3ALMOHHBIE JETEKTOPBL. IlOJIyIPOBOJHMKOBBIE JIETEKTOPHI.
CUMHTWIIAUMOHHBIE JETEKTOPBI. DJIEMEHTHI U Y3JIbl IETEKTOPOB.

W3mepenne (u3MuUecKUX BEJIMYHMH, MOIPEIIHOCTH W3MEPEHUN. OTaOHbI
eIUHULl (PU3UYECKUX BEJIUYUH, MEPBI, HOPMAJH, PEMephl, UCIOIb3yeMbIe B
aTOMHOM  NIpHOOPOCTPOCHHH.  MeEToabl  M3MEPEHH  MOHHM3UPYIOIIHMX
V3JTy4YCHUH.

Mertponoruyeckoe obOecreueHue cpeicTB u3MepeHuil. OCHOBHBIC TOHATHS.
[TapameTpsl U XapaKTEPUCTHKU CPEICTB MU3MEPEHHUM, MOTPEHIHOCTH CPENICTB
u3MepeHuil. Merposoruueckoe odecredeHre npuoOpoB T03UMETPUUECKOTO U
PagUOMETPUYECKOTO KOHTPOJIS.

[lapameTpsl M XapakTEPUCTHUKUA OJOKOB M YCTPOMCTB JETEKTUPOBAHUS.
['panynpoBka, HacTpoka M IIOBEpKAa CPEIACTB HW3MEPEHUN, CTaHIAPTHBIC
MCTOYHUKHU MOHHU3UpYIolero uanydeHus. Ceptudukanus npoayKIuu
CoBpeMEHHbIE HOPMBI  PaJMAIlMIOHHOM  0E€30MaCHOCTH W NPUOOpPHOE
o0ecrieueHne  JO3UMETPUYECKOr0 U PaJUOMETPUYECKOTO  KOHTPOJIS.
TexHUYecKHe CpencTBa HMHAWBUAYAIbHOIO JO3UMETPHUUYECKOTO KOHTPOJI
BHEUIHET0 oOiydeHus. VHCIEeKIMOHHbIE MPUOOPBHl KOHTPOJS pajualliOHHON
o0ctaHoBkKnY. M3MeputenbHO-UHGOPMAIIMOHHBIE TEXHOJIOTHHU (. 00ecTeueHUs
aBToMaTu3aluu saepHbix npousBoacTB (M.M.T.) obecneueHus: paanannoOHHOM
u sjaepHoit OezomacHoctu. WM. T. oOecreueHuss 0€30MacHOCTH  CPEIbI
obOutanus yenoseka. .M. T. obecnieuenus kauecTBa NpOAyKIUH.
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