MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA SKCIIEPUMEHTAJIbHBIX METO/IOB SIJEPHOI ®U3NKU

OJOBPEHO

YMC JIAIUIA3 [potokon Nel/08-577 ot 29.08.2024 r.
YMC UUKC IIporoxon Ne8/1/2025 ot 25.08.2025 .
HTC N®UB ITporokon Ne3.1 ot 30.08.2024 1.

PABOYAS ITIPOTPAMMA YYEFHOM JUCITATLIAHBI

NCTOPUA MAHXSTTEHCKOI'O 1 COBETCKOI'O ITPOEKTOB CO3JAHNM A ATOMHOI'O

OPYXUA
Hamnpasnenue noarotToBku [1] 03.03.02 ®usuxa
(cerManbHOCTD) [2] 03.03.01 [IpuknagHbie MaTeMaTHKa U (HU3UKA

[3] 01.03.02 ITpukiagHas MaTeMaTuka U HH(GOPMaTUKa
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AHHOTAIUA

Kypc nexuuii nocsimen coznanuto aromHoro opyxusi B CIIA u CCCP. Kypc nHaunnaercs ¢
UCTOpUU OTKpBITUS HelTpoHa J[x. Uensukom (1932 1.) U posi TEIIOBBIX HEUTPOHOB MPU HApabOTKE
panoaKkTUBHBIX M30TONOB Tpymmoi 3. depmu (1934 r.) [MompobHO pacckaszwsiBaeTcss 00 OTKPHITHH
nenenust ypana O. I'anom u @. Illltpaccmanom (1938 r), U BO3HUKAIOIIMX MPU 3TOM BTOPUYHBIX
HEHUTPOHOB, YTO MPUBEIO K OOOCHOBAHHIO BO3MOXKHOCTH LIETIHOM peaklMH JeJIeHHUs] U CO3JIaHus
atoMHoi 60MObI. Omrcansl padoTel Bo @pannmu, CCCP, Anrnuu u CILA, npuBeamue K BHIBOIY O
MPAKTUYECKONH BO3MOXKHOCTH CO3JaHMsI aTOMHOM OOMObBI, OCHOBAaHHOUM Ha IIEMHON pPEaKlUu JeJICHUs
U-235. TloguepkHyTa pOJb €BPOINEHCKUX (DHU3MKOB-OIMUTPAHTOB IO WHUIIMAIMKA pabOT 1O ypaHy B
CIIA u pemenuto npasutensctBa CIIA o ¢unancupoBanuu paboT 1Mo co3AaHUs aTOMHOTO OPYKHUS
(ManxatreHckuii mpoekt). [logpoOHO pacckassiBaeTcs 0 pa3paboTke 60MOBI HAa OCHOBE JejeHwus Pu-
239, BO3HUKIIUX IMPH 3TOM TPYAHOCTEH M uX pemeHuto. [TogpoOHO paccka3aHo O pOJId COBETCKOMN
pasBenkn B AtomHoMm npoekte CCCP. Ommcan mepexoa OT 3KCIIEPHMEHTOB B sIIEPHON (U3MKE K
SJIEPHBIM TPOMBIIUICHHBIM TEXHOJIOTUSM B CIEIUAIBHO CO3/IaHHBIX SJEPHBIX IeHTpax, kak B CILA,
tak 1 B CCCP (pa3zneneHue M30TOMOB ypaHa, CO3/aHUE sIEPHBIE PEAKTOPOB-HAPAOOTUYUKOB ILITyTOHUS
u pa3paboTKe KOHCTPYKLHHU sepHbIX OoempuracoB). Llukn nekumii 3aBepiiaeTcss OMHUCAHHEM
TECTOBOIO MOJAPHIBA SACPHOTO 3apsia MMILIO3UBHOTO THIA HA MOJIUIOHE AllaMaroApo ¥ aTOMHBIX
6omOapaupoBok XupocuMbel 1 Haracaku, W UCHBITaHHS MEPBOTO COBETCKOTO aTOMHOTO 3apsga Ha
Cemunanatuackom nojurone 29 asrycra 1949 r.

1. IEJIN U 3AJAYA OCBOEHUSA YYEFHOU JUCHUTLIMHBI

[ensimu OcBOEHMSI y4eOHON AMCLMILIMHBI SBIISIOTCA HW3YYEHHE HCTOPUU CO3JAHMSI aTOMHOM
IIPOMBIIIJIEHHOCTH Ha npuMepe ManxaTreHckoro u COBETCKOrO aTOMHBIX IIPOEKTOB IO CO3/IaHUIO
aTOMHOT'O OPYKHS.

[TogpoOHO omucaH mepexoj]l OT SKCHEPUMEHTOB K SIEPHBIM NPOMBIIUIEHHBIM TEXHOJIOTUSM
(pazgeneHre M30TONOB ypaHa, CO3JaHHUE SJIEPHBIX PEAKTOPOB-HApaOOTUMKOB IUIYTOHHS U
KOHCTPYKIIUU SIIEPHBIX OOCTPUNIACcOB B CIIELUAIBHO CO3/IaHHBIX SJEPHBIX LIEHTPaxX).

JlaHo mnpencTaBieHHE O CBA3M HOBOM (U3MKM C CO3JaHMEM SIJAEPHBIX POMBINIIEHHbBIX
TEXHOJIOTHH B IEPBOM MoJ0BUHE XX BEKa.

2. MECTO YYEFHOW JUCIUILIMHBI B CTPYKTYPE OOII BO

Jannas yaeOHas TUCIUILIMHA BXOAUT B 001Ie00pa30BaTeIbHbBIN MOTYJIh KOMIUIEKCA KYPCOB 110
BbIOOPY. CTpykTypHOE MecTo auciuruinabl B OOIT GakanaBpuata IpUBOIUTCS HIDKE.

Jloruueckn ¥ COAEPKATENBHO — METOJMYECKH JUCLUMIUIMHA SBJISIETCS 4YacTbl0 BBOJHOM
CHeINaN3alliy, SBISIIONICCS HEOThbeMJIEMOW YacThio 3HaHWA (U3MKa — HKCIEPUMEHTAaTopa B
001acTH YKCIIEPUMEHTATIBLHON SepHON PU3UKU U PU3UKH YACTHII.

st ocBOGHMS JAaHHOW MUCIMIUIMHBI HEOOXOAMMO TMPEAIIECTBYIOIIEE OCBOCHHE Kypca OO0Iei
bu3uku.

«BX0IHBIMIY 3HAHUSIMU SIBIISFOTCS 3HAHUS Kypca o01ieit (GU3uKu u siiepHoit U3k B o0beMe
CpeHe00pa30BaTEIHLHOM MIKOJIBI M TIEPBBIX KYPCOB BBICIIECH IITKOJIHI.



3. OOPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuuBepcanbHble u(Win) o0enpodecCHoHaATbHBIE KOMIICTCHIIUN:

Kon n HaumeHoBaHue
KOMITETEHIUN

YK-111, 2, 3] — Cnocoben
OCYIIECTBJIATH MMOUCK, KPUTUUECKHMA
aHaJIM3 ¥ CUHTE3 HH(OpMAIIHH,
MIPUMEHSATHh CUCTEMHBIN TTOAXO IS
pEIIeHHs TOCTABIICHHBIX 3a7a4

KOI[ W HAUMCHOBAHUC MHAUKATOpPA JOCTHIKCHUA KOMIICTCHIIUN

3-YK-111, 2, 3] — 3Harb: MmeToauKH cOOpa U 00paboTKH
WH(POPMAIINH; aKTYaJIbHBIC POCCUHCKUE U 3apyOeIKHBIC
MCTOYHUKH HHpOpManuu B chepe mpodeccuoHamTbHON
JEeSITeTbHOCTH; METOJ] CHCTEMHOTO aHaJIn3a

V-VYK-1[1, 2, 3] — YMeTh: IpUMEHSITh METOJIUKH ITOUCKA, cOopa
1 00paboTKN MH(MOPMAITUHU; OCYIIECTBIATH KPUTHUECKHUM
aHaJU3 ¥ CUHTE3 MH(OpMAINH, TOTYIEHHON U3 Pa3HbIX
HUCTOYHHUKOB

B-VK-1[1, 2, 3] — Bnagers: MeTo1aMu OKCKa, cOOpa u
00pabOTKH, KPUTUIECKOTO aHAJIN3a U CHHTE3a HH(DOpMAIHH;
METOAMKON CHCTEMHOTO TIOAX0/1a JUIsl PEIICHHSI TOCTABJICHHBIX
3ama4

VYK-511, 2, 3] — Cnocoben
BOCIIPUHUMATH MEXKKYIbTYPHOE
pazHO0Opaszue o0IIecTBa B
COLIMATTbHO-UCTOPUICCKOM,
ATUYECKOM U PuocoGckom
KOHTEKCTaxX

3-VK-5[1, 2, 3] — 3HaTh: 3aKOHOMEPHOCTH U OCOOCHHOCTH
COLMAbHO-UCTOPHUYECKOTO PA3BUTHS PA3IUYHBIX KYIbTYD B
THYECKOM U (PHIOCOPCKOM KOHTEKCTE

V-VK-5[1, 2, 3] — YMeTh: noHUMATh U BOCIPUHUMATD
pasHooOpa3ue 00IIecTBa B COIMATBLHO-UCTOPUIECKOM,
THUYECKOM U PHIOCOPCKOM KOHTEKCTE

B-VK-5[1, 2, 3] — Bnagers: IpoCTEHIIIMMU METOIAMH
aJICKBaTHOTO BOCTIPUATHS MEKKYJIBTYPHOTO MHOTO0Opa3ust
o0Im1ecTBa ¢ COMATBLHO-UCTOPUYECKOM, ITHIECKOM U
¢bunocopckomM KOHTEKCTAX; HaBbIKAaMU OOIIEHUS B MUPE
KYJBTYPHOTO MHOTOOOPAa3Hs C UCIIOJIb30BAHHEM ITHYECCKHX
HOPM IOBEICHUS

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JUCITATLIIAHBI

Hamnpasnenus/nenu 3amaun BocriuTanus (Koj) BocnurarenbHblii NOTEHIMAT AUCUUTUINH

BOCITUTAHUS

I'paxxnanckoe u Co3nanue ycioBHi, 1. Mcionp30BaHue BOCIUTATEIIHLHOTO

MaTpUOTHYECKOE o0ecrnevynBaroIInX, noTeHIMana TucHuIIuHel "ctopus"

BOCITUTAHHE dhopmupoBanme JUTSt: - OPMUPOBAHUS COTPHUIACTHOCTH K
MaTPpUOTHYECKOTO cyns0e PoauHbl, MHAWBHYaTbHO-

CaMOCO3HaHUs, CTPEMIICHHUS
K peajln3allii HHTEPECOB
Ponunsl (B4)

JUYHOCTHOT'O OTHOIIEHUS K UCTOPUU
OtedecTBa NOCPEACTBOM U3YUEHUS
HCTOPUU COOCTBEHHON CEMbH, PETHOHA B
KoHTeKkcTe ucropuu Poccuy; -
(hopMUpOBaHUS YyBCTBA FOPAOCTH
repOMYECKHUM IPOIUIBIM HApOa,
MOCPEACTBOM U3YUYEHHUSI FEPOUUECKHIX
cTpaHul uctopun OteyecTsa,
HaIOJIHEHUS COJIEP>KaHUS TUCLUTIITMHBI
MaTPUOTHYECKUM COAEPKAHUEM; -




(hopMUpOBaHHE HEMPUATUS UCKAKEHUS
HUCTOPHUH MOCPEACTBOM BBITIOJIHEHUS
y4eOHO-UCCIIeIOBATENbCKUX 3aJaHUI,
OPUEHTUPOBAHHBIX HA U3YYECHUE U
IIPOBEPKY UCTOpUYECKUX (PAKTOB,
KPUTHUYECKUH aHAIN3 MyOIHUKaluii o
ucropuu Poccun. 2. Mcnonb3oBanue
BOCIIUTATEIBLHOTO OTEHIIHAIA
JUACIUIUTMHBI "OCHOBBI TYMaHUTAPHOIO
sHanus" "BBeneHue B cienMagbHOCTE',
«McTopust aTOMHOM OTpaciny | APyrux
JUCIUIUIAH 711 (POPMUPOBAHUS
CTpEeMJICHHSI K COy4acTHIO B 00ecrieueHnu
TEXHOJIOTMYECKOoro cyBepenurera Poccun
MIOCPEJICTBOM BBIIIOJIHEHHS
MCCJIEI0BATENbCKUX M TBOPUYECKUX
3a/1aHMi1, HAIIPaBJICHHBIX HA JAHHBIE
LEJIH.

I'paxxmanckoe u
MMaTPUOTUYECKOE
BOCIIUTaHHE

Coznanue yciosui,
00eCIIeUnBaIOMINX,
(dhopmupoBaHue
IPaKIaHCKOU
WUJICHTUYHOCTH,
IPaKIaHCKOW U NTPAaBOBOM
KYJIbTYpbl, aKTUBHOU
rpakIaHCKOW MO3ULINH,
HAaBBIKOB, HEOOXOAUMBIX IS
YCIEIIHOW CaMOpeau3aliu
B obmecTBe (BS)

Hcnonb30Banne BOCOUTATEIHLHOTO
MOTEHITHAIA TUCUUTLTUHBI "OCHOBBI
ryma"nuTapHoro 3Hanus", "Ucropus" ais
(hopMUpOBaHHS HEPABHOTYIITHOTO
OTHONICHUS K BOIIPOCAM Pa3BUTHS
IpakTaHCKOTO OOIIECTBA MOCPEACTBOM
BKJIFOUEHUS B COLIMAIBHO-3HAYNMYIO, B
TOM YHCJIE€ BOJIOHTEPCKYIO
(106pOBONBYECKYIO) NESATENBHOCTD, a
TaK)Xe TMOCPEICTBOM
UCCIIEJIOBATETLCKUX M TBOPUECKHUX
3a/laHui COOTBETCTBYIOIIEro Ipouis (B
paMKax y4eOHBIX 3aJaHHid,
CaMOCTOSATENIbHON pabOThI | IIp.).

I'paxxnanckoe u
MaTPUOTUYECKOE
BOCIIUTaHHE

Coznanue yciosui,
o0ecIeynBaronux,
(dbopMHUpoOBaHUE HETIPUATHUS
JNECTPYKTUBHBIX HJI€OJIOTUI
(B6)

1. Mcrionp30BaHNe BOCIIUTATEILHOTO
noTeHMana mucuuruie «cropusy,
«[IpaBo» nis popmMupoBaHus
MMOHMMAaHUSI MHOT000pa3us KyJabTyp U
IIMBUIIM3AIUN, NX B3aUMOJICUCTBUS,
MHOTOBapUAHTHOCTH, (HOPMHUPOBAHUS
YBaXXEHUS K YHUKAJIBHOCTH HApPOJIOB,
KYJBTYp, TUYHOCTH TTOCPEICTBOM
TEMaTUYECKOr0 aK[IEHTUPOBAHUS B
COJIEpKaHUU JUCIUTUIMH U Y4eOHBIX
3amanuii; 2. Mcnons3oBaHue
BOCITUTATEILHOTrO MOTEHI[AATA
qucuuriuH "OCHOBBI TYMaHUTapHOTO
sgaHug", «Commonorusy, «Teomorusy,
«Ucropus» anst GopMUpOBAHUS
TMOHWMAHUS BIMSIHUST Pa3IMYHBIX
aCIEKTOB KYJbTYpPbl U PEJIUTUU Ha
00IIIeCTBEHHYIO KU3HBb U (DOPMHUPOBAHHE
JUYHOCTH; POJIM HPABCTBEHHOCTH,
MOpaJIH, TOJIEPAHTHOCTH B Pa3BUTUU




o01ecTBa MOCPEICTBOM TEMAaTHUECKOTO
AKIICHTUPOBAHUS B COJIECP>KaHUU
JTUCIUTIIMH M YYeOHBIX 3a7aHuii; 3.
Hcnonp30Banye BOCIHTATCIBEHOTO
MOTEHIMaIa TUCHUIIUMH «cTopusy,
«IpaBo», «IIcuxoJiorus u rnegaroruka
U1 POPMUPOBAHUS HETIPUSATHUS
SKCTPEMU3MA U JACBUAHTHOTO NTOBEACHUS
MIOCPEACTBOM TEMATUUYECKOTO
AKIICHTUPOBAHUS B COJECP>KaHUU
JUCHUIUIMH ¥ CHEUUATIU3UPOBAHHBIX
y4eOHBIX 3aJaHHH.

Kypc mpenycMarpuBaeT Kak OpPraHM3alMI0 JUCKYCCHOHHBIX MHTEPAKTUBHBIX MEPONPUATUN

IUIs OOCYX/IE€HHUS OCHOBHBIX TEM, TaK U CAaMOCTOSTEIbHYIO BHEAYAUTOPHYIO pabOTy — MOATOTOBKY U
IIPEACTABICHUE IHMCBMEHHBIX JOKJIAN0B II0 TEMATHKE Kypca, KOTOpPbIE BHOCAT BKJIAJX KaK B

BOCIIUTATENbHYIO MPOQUIAKTUKY CTYACHTOB, TaK W B COLMAIBHBI KOMIIOHEHT O00pa3oBaTEIbHOMN

TCXHOJIOTHH

S. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCIATLIUHBI

Pa3nensl yueOHON AUCHUIUIMHBI, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:
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2 Cemecmp
1 [TepBrrii pazuen 1-8 16/0/0 25 KH-8 3-YK-1,
V-VK-1,
B-VK-1,
3-YK-5,
V-VYK-5,
B-YK-5
2 | Bropoii paznuen 9-16 | 8/0/0 25 KN-16 | 3-YK-1,
V-VK-1,
B-YK-1,
3-VK-5,
V-VK-5,
B-YK-5
HUmoeo 3a 2 Cemecmp 24/0/0 50
KoHTpoJibHbIE 50 3 3-VK-1,
MeponpusiTusi  3a 2 V-VK-1,
CemecTtp B-VK-1,
3-YK-5,
V-VK-5,




| B-YK-5 |

* — COKpalIeHHOEe HauMEHOBaHUE (OPMBI KOHTPOJIS

*

(wm) sK3aMeH

* CyMMa MAaKCUMAJIbHBIX 0aJIoB JOJIDKHAa OBITH paBHa 100 3a CEMECTP, BKIIKOYAA 3a4CT U

Coxkpaiienre HauMeHOBaHUN (POPM TEKYILIEro KOHTPOJISI U aTTECTALUU Pa3/AesIoB:

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe
KN KonTposb 1o uroram
3 3ayer
KAJIEHJIAPHBIN ILTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
qac. qac. yac.
2 Cemecmp 24 0 0
1-8 IlepBblii pa3aen 16 0 0
1-2 Beenenne. OTkpbiTHe HeiiTpoHa (1932 r.) u neseHusi ypana | Becero ayimTopHBIX 4acoB
(1938 1.) 2 [0 [0
OtkpsiTue Heiirpona /Ix. Yensukom (1932 r.) u Omnnaiin
uckycctBeHHo# paanoaktTuBHocTH P. n Upen Konno-Kropu 0 0 0
(1934 r.). OTKpBITHE PaTUOAKTHBHBIX U30TOIOB IPYIIION 3.
®epmu. OtkpsbiTue aeneHus ypana O. 'anom u @.
[lITpaccmanom. OTKpbITHE BTOPUUHBIX HEUTPOHOB IIPU
nenennu U-235 u o00cHOBaHUE CO3MaHNUST aTOMHOI OOMOBI
(rpynna @. Xonno-Kropu, anpens 1939 r.)
2-3 Pa0oThI mo AeMOHCTPALMK YIIPABJIsieMOH HenmHoi peakuuu | Beero aymTopHeIX 4acoB
HA TEeIJIOBBIX HEHTPOHAX 2 0 0
Pa6ots! rpynn 3. @epmu u JI. Cunnapaa (CHIA), XK. Kropu Omnunaiin
(®pannus) u B. I'eiizenOepra, I1. I'apreka, K. JuOuepa u B. 0 0 0
I'epnaxa (I'epMaHust) O JEMOHCTpALMK YIIPABISEMON IIETTHOM
peaxkiuy Ha TEMJIOBbIX HEUTPOHAX B IPUPOAHOM ypaHe.
Br10op 3amenuTesnst HEUTPOHOB (BOAA, TsKENas BOJA,
rpadur).
3-4 Pa6ors! no siApy B AHriimu. Memopanaym ®@puma u Bcero aynutopHbIX yacoB
IMaiiepsica «O KOHCTPYKINHU «CynepOoMObD) 2 | 0 | 0
Wnes Ix. UenBuka o nenHoi peakiuu aenenun Ha U-235 Ha Omnnaiin
obIcTpbIX HelTpoHax (1939 r.). Memopanaym @puiia u 0 0 0
[Taitepnca «O KOHCTPYKIIUH «CynepOOMOBI» U CO3/IaHHE B
Benukobpurtanun komurera MAUD (1940 r.) u Tube Alloy
(1941 r.) [IpoexTsl pa3aeneHuss H30TOMOB YpaHa METOJIOM
tepmoubdy3un u 1uddy3noHHBIM METOJOM
4-5 Hnest co3manusi aTOMHOTO 3apsiia HA OCHOBe MIyTOHUsI-239 | Beero ayIuTOpHBIX 4acoB

ITucemo A. Oiinmreiina [Ipesunenty CIIA Pyssensty (1939).
I'ocynapcTBeHHas mojaJiep:kKa UCCael0BaHUI 10 aTOMHOMY
opyxkuto npaButenbctBoM CIIA (co3manue YpaHOBBIi
komuteT (1939 r.) u np. opranmszanuii). aes cozganus
aTOMHOTO 3apsiia Ha ocHoBe Pu-239 (K. don Baiizekkep, D.
®epmu u s1p., 1939 1.). OTkpeITHE H30TONIOB Np-239, PU-238 1
Pu-239 (bepkiau, mait 1940 r., ssuBaps 1941r. u mapt 1941 1.).

2 I [0
Oumntaiin
0 0 0




Bropuunsie HeliTponsl ipu aenennu Pu-239.

5-6 Ot sinepHoii GU3MKH K AIEPHBIM NPOMBbIILJIEHHBIM Bcero aynutopHsIxX 4acoB
TeXHOJIOTUSIM 2 0 [0
Opranmzanus MaHXdTTEHCKOTO TpoekTa (aBryct 1942 r.). Ownutaiin
Hauano npompIlIEeHHOr0 MPOU3BOACTBA KOMIIOHEHT aTOMHOK | O 0 0
O60MOBI (ypaH, rpaduT, Tsoxenas Boaa). Co3naHue aTOMHOTO
kotsia CP-1 Ha ocHOBe npupoHOTO ypaHa u rpadura (2
nexadps 1942 r.) Paznenenue u30TomnoB ypaHa B
pOMBIIIEHHOM MaciiTade. Tepmoauddy3noHHbIH,

AJICKTPOMArHUTHBIN U AU( G Y3UOHHBIN CTIOCOOBI 0OOTAIIICHUS
U-235. Pa3paboTka aToMHON O0MOBI «irymeqHoro» tuma Ha U-
235.

6-7 IMosryyeHne MJIYTOHUS HA MPOMBILLJIEHHBIX PeaKTOpax Bcero aynuropHbIX yacoB
Co3nanue 1 3amycK MPOMBIIIIEHHBIX PEAKTOPOB OOIBIION 2 | 0 | 0
MotnHocTu st HapaboTtku Pu-239 (Xaudopn). Pazpaborka Owunaiin
BBIJCJICHUS IJIyTOHHUS U3 06J1yquHor0 ypaHa 0 0 0
(Metannmypruyeckas nadoparopusi Hukarckoro
yHuBepcuteTa). [IpobnemMsl npu co3nannu 60MObI Ha OCHOBE
Pu-239 u ux pemenue. M3oron Pu-240, sxcmiosus u
B3pBIBHBIE JTMH3BI, SKcriepuMeHT Rala, metamnyprus a3
ryronus (8-¢aza), Po-Be MoxynmupoBaHHBINH HEHTPOHHBIN
WHUIUATOP.

7-8 Hayano MuUpoBoii aTOMHOI#1 3pbI Bcero ay1uTopHbIX 4acoB
Ucneiranue atomuoro 3apsiaa Trinity mog Anamoropo 16 2 | 0 | 0
utonist 1945 . [TonpsiB 60MOBI «MatkIimy HaJT XUPOCUMOMH 6 Owntaiin
aBrycta 1945 u aromuoi 6oM6s1 «Tonctsaky» Hax Haracaku 9 0 0 0
aBrycra 1945.

8-9 Hauvano ucciaenopanus aromuoro sigpa B CCCP B 1930-x Bcero aynutopHbIX 4acoB
rojax 2 0 [0
Hauvano uccnenoBanus siapa B 'ocynapctBenHom PaaneBom Omnnaiin
uHCcTUTyTE, JIeHnHrpaackoM n XapbKoBCKOM (pU3HKO- 0 0 0
TeXHU4YecKuX uHcTuTyTax. Paboter U. U. I'ypeBuua, . b.
3enpaosuya u }O. b. XapuTona 1o oneHke KpuTHIECKON
macca U-235 (1940 r.) [Ipoext aromuoi 60MOp1 XDTHU (1940
r.)

9-16 Bropoii pazaen 8 0 0

9-10 Pouib coBeTcKOli pa3BekH B OPraHU3aliuu ATOMHOIO Bcero aynutopHbIX yacoB
npoexra CCCP 2 I [0
Coserckas pa3Benka nokiaanasiBaet (II.M. @urtun, JI.P. Owunaitn
KBachukos, A.B. I'opckwuit). I[IpokoMMyHuCTHYECKHE 0 0 0
COTPYHHUKHU JaOOpaTOPUN U TOCYUPEKICHUN B AHTIIHN U
CIIA. Knayc @yke, FOpren Kyunnckuit, keMOpuKcKas
nsarépka (xon Kepakpocc, Kum ®unbu, lonann Makieits u
I"ait Bépmxkecc) u np.

10-12 | Hauano padot no ypany: pacnopsizkenne KO Ne 2352¢c Bcero ayautopHbIX yacoB

ot 28.09.42

Opranu3zanus Jlabopatopuu Ne 2 AH CCCP (11 depans 1943
r.) u HazHaueHue M.B. KypuaroBa Hay4yHBIM pPYKOBOAHUTEIEM
pabort o ypany (10 mapta 1943 r.) Pa3paGoTka TeXHOJIOTHIA U
Havao paboT Mo MPOU3BOJCTBY ypaHa, rpaduTa U TKEION
BoJbI. Cxema uMruio3uBHOTO o0xatus ryronus (JI. Jlangay,

1943).

2 [0 [0
Ouwnnaiin
0 0 0




12-14

Coserckuii aToMHBIH NPOeKT (ceHT 1942 — aBr 1945).
[TocranoBnenue ['KO Ne9887cc ot 20 aBrycra 1945 1. o
co3nannu CriennansHoro komutera rnpu I'KO CCCP.
Coznanme u 3anyck peakropa ®@-1 (nexadps 1946 r.).
PazpaboTka TeXHOJIOTUY BBIACICHUS TUTYTOHHS U3
obmyuennoro ypana (Panuesiii uncturyt, [ UPEJIMET
(H1HU-9), NOHX AH CCCP). 3anyck nepBoro
MPOMBIIIIIEHHOTO peakTopa A-1 («3aBog A», 1 utonst 1948).
3amyck paarnoxuMmuueckoro 3aBoja ("'3ason by, dpespans 1949
I.) ¥ XUMHUKO-METAJTyprHYECKOro MPOU3BOACTBO («3aBof By,
26 despans 1949 r.) na komOuHare 817.

Bcero ayuTOpHBIX 4acoB

2 I [0
Ounaiu
0 0 0

14 -16 | U3roToBJieHHE U HCNIbITAHHE NEPBOIi (MIyTOHNEBOI) Bcero aynutopHbIX 4acoB
COBETCKOM aTOMHOIi 60MOBI 2 0 0
Coznmanne Kb-11 npu JlabopaTopuu Ne 2 AH CCCP Omutaiin
(«coserckuii Jloc-Anamocy), FO.b. Xaputon - I'naBHbIi 0 0 0
KOHCTPYKTOp aTOMHO# 60MObI. PaboThI 10 pacuetam
B3pbIBHBIX NporieccoB B UXD AH CCCP (H.H. Cemenos, A.b.
3enbroBud). CtpoutenbeTBO CeMUnanaTUHCKOIO MOJIMTOHA ©
1947 r. UcnpiTanue mepBoro COBETCKOTo 3apsiaa 29 aBrycra
1949 r.

3 Cemecmp 24 0 0

1-8 IlepBblii pa3aen 16 0 0

1-2 Beenenne. OTkpbiTHe HeiiTpoHa (1932 r.) u neseHus: ypana | Becero aymTopHBIX 4acoB
(1938 1.) 2 [0 [0
OtkpsiTue Heirpona [Ix. Yensukom (1932 r.) u Ownnaiin
uckycctBeHHOH pagnoaktTuBHocTH P. n Upen Konno-Kropu 0 0 0
(1934 r.). OTkppITHE PAIMOAKTUBHBIX U30TOIOB IPYIIION D.
®epmu. OtkpeiTue aenenus ypana O. ['anom u O.

[lItpaccmanom. OTKpbITHE BTOPUUHBIX HEUTPOHOB MIPU
nenennu U-235 1 060cHOBaHME CO3/1aHUSI ATOMHOM O0OMOBI
(rpynna @. Xonno-Kropu, anpens 1939 r.)

2-3 Pa0oThI mo AeMOHCTPAaLK YIIPABJIsieMOH HenHoi peakuun | Beero aymTopHeIX 4acoB
HA TeNJIOBBIX HEHTPOHAX 2 0 [0
Pa6ots! rpynn 3. @epmu u JI. Cunnapaa (CHIA), XK. Kropu Omnunaiin
(®panmus) u B. I'eiizenOepra, I1. I'apteka, K. JIlubuepa u B. 0 0 0
I'epnaxa (I'epMaHust) O JEMOHCTpALMU YIIPABISEMON IIETTHOM
peaxkiuy Ha TEMJIOBbIX HEUTPOHAX B IPUPOJHOM YpaHe.

Br10op 3amenuTesnst HEUTPOHOB (BOAA, TsKENas BOJA,
rpadur).

3-4 Pa6oTs! no siApy B AHriimu. Memopanaym ®@puma u Bcero aynutopHbIX yacoB
MMaiiepica «O KOHCTPYKIHH «CYTepOOMObD) 2 |0 [0
Wnes JIx. Yensuka o nenHoi peakuuu neneHuu Ha U-235 Ha | Ownnaiin
obIcTpbIX HelTpoHax (1939 r.). Memopanaym @puiia u 0 0 0
[Taitepnca «O KOHCTPYKIIUHU «CyNepOOMOBI» U CO3/IaHHE B
Benukobpurtanun komurera MAUD (1940 r.) u Tube Alloy
(1941 r.) [TIpoexTsl pa3aeneHuss H30TOMOB YpaHa METOJIOM
tepmoubdy3un 1 1uddy3noHHBIM METOJOM

4-5 Hnesi co3nanusi aTOMHOI0 3apsiia HA OCHOBe IUTYTOHUsI-239 | Beero ayIMTOpHBIX 4acoB

[Tucemo A. Ditamreiina [Ipesunenty CILIA Pyssensty (1939).
lNocynapcTBeHHas moaiep KKa UCCIEI0BAHUM 10 aTOMHOMY
opyxmwuto ripaButenbcTBoM CIIIA (co3ganue YpaHOBBIH
komuteT (1939 r.) u ap. opranuzanuit). Unes coznanus

2 [0 [0
Oumnaiu
0 0 0




aTOMHOTO 3apsiia Ha ocHoBe Pu-239 (K. don Baiizekkep, .
®epmu u 11p., 1939 1.). OTkpeITHE H30TOMOB Np-239, PU-238 1
Pu-239 (bepkiu, maii 1940 r., suBaps 1941r. u mapt 1941 1.).
Bropuunsie HelTpoHBI 1TpH AeneHnu Pu-239.

5-6 Ot siiepHOil PU3MKHU K siAEPHBIM IPOMBILLJICHHBIM Bcero aynutopHbIX yacoB
TEXHOJIOTHSAM 2 [0 [0
Opranuzanus MaHx TTeHCKOTo mpoekTa (aBryct 1942 r.). Ownutaiin
Havano npoMblIuieHHOro Npou3BOACTBa KOMIIOHEHT aTOMHOM | ( 0 0
060MOBI (ypaH, rpadur, Tsokenas Boaa). Co3gaHue aTOMHOTO
kotia CP-1 Ha ocHOBe mpupoiHOTO ypaHa u rpadura (2
nexalpst 1942 r.) Pa3nenenue u30TomnoB ypaHa B
npombiieHHOM Macitade. Tepmoauddy3noHHBIH,
3JIEKTPOMArHUTHBIN U A y3noHHBIH crIOCOOBI 00OTaIEeHUS
U-235. Pa3paboTka aroMHO#1 60MOBI «mmymeunoroy» tuna Ha U-

235.

6-7 IlosryyeHne NJIYTOHMS HA MPOMBILLJIEHHBIX PeaKTOpax Bcero aynuropHbIX yacoB
Co3nanue ¥ 3aIryCK MPOMBIIIICHHBIX PEAKTOPOB OOJIBIION 2 0 [0
MoIHocTH 1 HapaboTku Pu-239 (Xaudopn). Pazpaborka Owunaitn
BbIJIEJICHUS TUIYTOHUS U3 00Jy4EeHHOrO ypaHa 0 0 0
(Meramnyprudeckas nadoparopusi Yukarckoro
yHuBepcurera). [Ipobnems! npu co3ganuu 60MObI Ha OCHOBE
Pu-239 u ux pemenue. M3oron Pu-240, sxcruiosus u
B3pPBIBHBIC JTMH3BI, SKcriepuMeHT Rala, metamryprus ¢as
wiyTonus (6-¢aza), Po-Be MogynupoBaHHBINH HEHTPOHHBIN
MHULIUATOP.

7-8 Hauajio MuUpOBOJ#i aTOMHOI 3pbI Bcero aynutopHbIX yacoB
Hcneiranne atromuoro 3apsina Trinity mog Anamoropo 16 2 ‘ 0 ‘ 0
utonist 1945 r. [MonpsiB 60MObI «Manbliny Hal XUPOCUMO 6 Ownnaitg
aBrycra 1945 u atomnoi 6om0b1 «ToncTsk» nag Haracaku 9 0 0 0
asrycra 1945.

8-9 Hauvano ucciaenopanus aromuoro sigpa B CCCP B 1930-x Bcero aynutopHsix 4acos
rojax 2 I [0
Hauano uccnenoBanus sigpa B ['ocynapcrsennoMm Paguesom Omnnaiin
UHCTUTYTE, JIeHMHrpagckoM 1 XapbKOBCKOM (PU3UKO- 0 0 0
TexHUueckux uHcturyrax. Padotsl U. U. I'ypesuua, 4. b.
3enpoBuua U 0. b. XapuToHa 1o oneHke KpUTHUECKON
macca U-235 (1940 r.) [Ipoext aromuoit 60M661 XDTU (1940
r.)

9-16 Bropoii paznen 8 0 0

9-10 Poub coBeTckoil pa3BeKN B OPraHu3auMi ATOMHOTIO Bcero aynutopHsix 4acoB
npoexkta CCCP 2 |0 [0
Cogerckas pa3senka nokiaaasiBaet (IL.M. @urtun, JI.P. Onaiin
KBacuukos, A.B. I'opckuii). [IpokoMMyHHCTHYECKHE 0 0 0
COTPYAHUKH JTa0OPaTOpUil ¥ TOCYUPEKIEHUN B AHTIINH U
CILIA. Knayc @ykc, FOpren Kyunnckuii, keMOpuKCKas
msaTépka ([xon Kepukpocc, Kum @unbdu, lonana Makieits u
I"ait bépmxkecc) u ap.

10-12 | Hauano padot no ypany: pacnopsikenne KO Ne 2352¢c Bcero aynutopHbIX yacoB

ot 28.09.42

Opranuzanus Jlaboparopuu Ne 2 AH CCCP (11 ¢espans 1943
r.) u HazHaueHue M.B. KypuaroBa Hay4yHBIM pYKOBOAUTENIEM
pabot no ypany (10 mapra 1943 r.) Pa3zpaboTka TeXHOJIOTHIA U

2 [0 [0
Oumnaiu
0 0 0




Hayajio paboT Mo MPOU3BOACTBY ypaHa, rpaduTa U TSHKEI0H
BoJbI. Cxema uMIuto3uBHOTO o0xatus ryronus (JI. Jlangay,
1943).

12 - 14 | CoBerckuii aToMHBIi poeKT (ceHT 1942 — aBr 1945). Bcero aynutopHbIX 4acoB
ITocranosnenune I'KO Ne9887cc ot 20 aBrycra 1945 1. 0 2 0 0
coznanuu Cnenuansaoro komureta npu ['KO CCCP. Ownnaity
Cosznanue u 3amyck peaktopa @-1 (nexabps 1946 1.). 0 0 0
Pa3paboTka TeXHOJIOTHH BBIJEJICHUS TUTYTOHUS U3
obnydyennoro ypana (Panuessrit uactutyt,  UPEJIMET
(H1H-9), NOHX AH CCCP). 3anyck nepBoro
IIPOMBIIITIEHHOTO peakTopa A-1 («3aBoa A», 1 utons 1948).
3anyck paguoxumudeckoro 3aroaa ("'3aBoj by, dpespanp 1949
I.) ¥ XUMHUKO-METAJTyprUYECKOr0 MMPOU3BOACTBO («3aBoz By,

26 depass 1949 r.) na komOuHare 817.

14 - 16 | U3roToBjieHHe U UCTILITAHUE MEPBOH (NJIyTOHHEBO) Bcero aynutopHbIx 4acoB
COBETCKOM aTOMHO# 00MOBI 2 [0 [0
Coznanne Kb-11 npu Jlabopatopuu Ne 2 AH CCCP Owunaiin
(«coBerckuii Jloc-Anamocy), FO.b. Xaputon - ['maBHbII 0 0 0
KOHCTPYKTOp aTOMHOI 00MObI. PaboThI 0 pacueram
B3pbIBHBIX NporieccoB B UXD AH CCCP (H.H. Cemenos, f.b.
3enbaoBud). CtpoutenbeTBo CeMUNATATHHCKOTO TOJIUTOHA C
1947 r. McnpiTanne nepBoro COBETCKOro 3apsjaa 29 aBrycra
1949 1.

4 Cemecmp 24 0 0

1-8 IlepBbiii pa3ne 16 0 0

1-2 Beenenue. OTkpoiTue HeliTpoHa (1932 r.) u nesienns ypana | Bcero ayiMTopHBIX 4acoB
(1938 r.) 2 |0 |0
OtkpeiTue HeWTpoHa /x. Yensukom (1932 1.) n Omnunaiin
HCKyccTBeHHOM paguoaktuBHOCTH @. 1 Mpen XKonno-Kropu 0 0 0
(1934 r.). OTKpBITHE PATUOAKTUBHBIX H30TOMOB IPYIIION D.
®epmu. OtkpoiTHe nenenus ypana O. I'anom u @.

ItpaccManoMm. OTKpBITHE BTOPUYHBIX HEUTPOHOB MIPH
nenennu U-235 u o0ocHOBaHHE CO3MaHNsT aTOMHOI OOMOBI
(rpynna @. Xoamno-Kropu, anpens 1939 1.)

2-3 PaGoTtbl no feMoHCcTpanuu ynpasJ/isieMol HenHoi peakuuu | Beero aymTopHBIX 4acoB
HA TEeIJIOBBIX HEHTPOHAX 2 I [0
Pa6oter rpynm O. @epmu u JI. Crimnapaa (CLIA), XK. Kropu Owuaita
(®pannus) u B. Teitzendepra, I1. I'apreka, K. luGuepa u B. 0 0 0
I'epnaxa (I'epmanust) mo 1EMOHCTPAIMH YIIPaBIsSEMOM IIEMTHOM
peaKiuy Ha TeMJIOBBIX HEUTPOHAX B MPUPOIHOM ypaHe.

Br16op 3ameanurens HEHTPOHOB (BOJa, TsDKEAs BOJA,
rpadur).

3-4 Paborel o siapy B Auriuu. Memopanaym @puma u Bcero ayuTopHbIX 4acoB
IMaiiepiica «O KOHCTPYKIMH «CynepOoOMObI» 2 [0 [0
Wnes JIx. Yeasuka o nenHou peakuuu neneHnu Ha U-235 Ha Ownnaiig
obIcTphIX HelTpoHax (1939 r.). Memopannym ®puiia u 0 0 0
[Taiiepnca «O KOHCTPYKIIUH «CYTIepOOMOBI» M CO3TaHHE B
Benuko6purtanun komureta MAUD (1940 1.) u Tube Alloy
(1941 r.) [IpoexTsl pa3aeneHuss H30TOMOB YpaHa METOJIOM
tepmoaudy3un u 1M Ppy3uOHHBIM METOAOM

4-5 Hnesi co3nanusi aTOMHOIO 3apsiia HA OCHOBe IUTYTOHUsI-239 | Beero ayIMTOpHBIX 4acoB

ITucemo A. Oiinmreiina [Ipesunenty CIIA Pyssensty (1939).

2 |0 [0




I'ocynapcTBeHHas OAEPKKaA UCCIIENOBAHUM 110 aTOMHOMY
opyxmuto ripaButeabcTBoM CIIIA (co3nanue YpaHOBBIH
komuret (1939 r.) u np. opranuzanuit). Maes cozpanus
aToMHOro 3apsaa Ha ocHoBe Pu-239 (K. ¢pon Baiizekkep, O.
®epmu u n1p., 1939 r.). OtkpoeiTHe H30TONOB Np-239, PU-238 1
Pu-239 (bepkiu, maii 1940 r., suBapp 1941r. u mapt 1941 1.).
Bropuunsie HeiiTponsl ipu aenennu Pu-239.

Ownnaiig

0 0 0

5-6 Ot sinepHoii GU3MKH K AIEPHBIM NPOMBIILIEHHBIM Bcero aynutopHsix 4acoB
TeXHOJIOTUSIM 2 0 [0
Opranmzanus MaHxdTTEHCKOTO IpoekTa (aBryct 1942 r.). Ownutaiin
Hauano npomspIlIEeHHOTr0 MPOU3BOACTBA KOMIIOHEHT aTOMHOK | O 0 0
O60MOBI (ypaH, rpaduT, Tsoxenas Boaa). Co3naHue aTOMHOTO
kotsia CP-1 Ha ocHOBe npupoHOTO ypaHa u rpadura (2
nexadps 1942 r.) Paznenenue n30TomnoB ypaHa B
MpOMBIIIIEHHOM MaciiTade. Tepmoauddy3noHHbIH,

ANEKTPOMArHUTHBIN U AU PY3MOHHBIN CITOCOOBI 00OTAIIICHHS
U-235. Pa3pabotka atomMHOM 60MOBI «miymieyHoro» tumna Ha U-
235.

6-7 ITosryyeHne NJIyTOHMS HA IPOMBILJIEHHBIX PeaKTOpPax Bcero aynutopHbIX yacoB
Coznanue 1 3aImycK MPOMBIIIICHHBIX PEAKTOPOB OONBIIONHN 2 | 0 | 0
MonHocTu st HapaboTtku Pu-239 (Xaudopn). Pazpaborka Ownnaiin
BBIJCJICHUS IJIyTOHUS U3 06J1yquHor0 ypaHa 0 0 0
(Metannmyprudeckas gaboparopust Yukarckoro
yHuBepcuteTa). [IpobnemMsl npu co3nannu 60MObI Ha OCHOBE
Pu-239 u ux pemenue. M3oron Pu-240, skcmiosus u
B3pBIBHBIC JIMH3BI, SKcriepuMeHT Rala, metamnyprus ¢as
wryronus (8-¢aza), Po-Be MoxynmupoBaHHBINH HEHTPOHHBIN
WHUIIATOP.

7-8 Ha4vano MuUpoBoii aTOMHO#1 IpbI Bcero ay1uTopHbIX 4acoB
Hcneiranue atomuoro 3apsiaa Trinity mog Anamoropo 16 2 | 0 | 0
utoiist 1945 r. [ToapeiB 60MOb1 «Mautbiim Haj XUpocuMou 6 Ownutaiia
aBrycrta 1945 u atomHoit 6om0b1 «ToncTsik» Hag Haracaku 9 0 0 0
aBrycra 1945.

8-9 Hauvano uccinenopanus aromuoro sigpa B CCCP B 1930-x Bcero ayutopHbIX 4acoB
rojax 2 0 [0
Hauvano nccnenosanus siapa B 'ocynapctseHHoM Pannesom Omnnaiin
uHCcTUTyTE, JIeHnHrpaackoM n XapbKoBCKOM (pU3UKO- 0 0 0
TeXHU4YecKux uHcTutyTax. Paborer U. U. I'ypesuua, . b.
3enpaosuua u 0. b. XapuTona o oneHke KpuTHUECKON
macca U-235 (1940 r.) [Ipoext aromuoi 60MO61 XDTHU (1940
r.)

9-16 Bropoii pazgen 8 0 0

9-10 PoJib coBeTCKOI pa3BeKN B OPraHU3aluu ATOMHOTO Bcero aymTopHBIX 4acoB
npoexra CCCP 2 I [0
Coserckas pa3Benka noknanasiBaet (II.M. @urtun, JI.P. Ownnaiig
KBacuukos, A.B. I'opckwuit). [IpokoMMmyHuCTHYECKHE 0 0 0
COTPYHHUKHU JaOOpaTOPUN U TOCYUPEKICHUN B AHTIIHN U
CIIA. Knayc @yke, FOpren Kyunnckuit, keMOpuKcKas
nsarépka (xon Kepakpocc, Kum ®unbu, lonann Makieitn u
I"ait Bépmxkecc) u np.

10-12 | Hauano pador no ypauy: pacnopsikenne KO Ne 2352¢c Bcero aynutopHbIX yacoB

ot 28.09.42

2 |0 Ik




Opranuzanus Jlaboparopuu Ne 2 AH CCCP (11 ¢espans 1943
r.) 1 Ha3HaueHue M.B. KypuaTtoBa HaydHBIM PyKOBOJUTEIEM
pabot o ypany (10 mapra 1943 r.) PazpaboTka TeXHOIOTHIA U
Hayao paboT Mo MPOU3BOJCTBY ypaHa, rpaduTa U TSKEIO0N

Bozbl. Cxema uMImio3uBHoro ookatus ryronus (JI. Jlannay,
1943).

Ownnaiig

0 0 0

12-14

Coserckuii aToMHBIH NPOeKT (ceHT 1942 — aBr 1945).
[ToctanoBnenue ['KO Ne9887cc ot 20 aBrycra 1945 1. o
co3nannu CriennansHoro komutera rnpu I'KO CCCP.
Coznanwe u 3anyck peakropa ®@-1 (nexadpn 1946 r.).
PazpaboTka TeXHOJIOTUH BBIICICHHUS TUTYTOHHS U3
obmyuenHnoro ypana (PagueBsnii uacruryr, [ UPEJIMET
(H1HU-9), NOHX AH CCCP). 3anyck nepBoro
MPOMBIIIIICHHOTO peakTopa A-1 («3aBog A», 1 utonst 1948).
3amyck pagnoxuMmuueckoro 3asoja ("3aBon by, despans 1949
I.) ¥ XUMHUKO-METAITyPrUYECKOT0 MPOU3BOACTBO («3aBof B,
26 ¢eBpasig 1949 r.) Ha komOuHare 817.

Bcero ayuTopHbIX 4acoB

2 I [0

Ownnaiig

0 0 0

14 - 16

H3rorosieHne U ucnbITaHUE NEePBOM (IIyTOHHEBOI)
COBETCKOIi aTOMHOH 00MOBI

Coznanue Kb-11 npu JIabopatopuu Ne 2 AH CCCP
(«coserckuii Jloc-Anamocy), FO.b. Xaputon - ['naBubIi
KOHCTPYKTOp aTOMHOI 60MObI. PaboThI IO pacuetam
B3pbIBHBIX NporieccoB B UXD AH CCCP (H.H. Cemenos, A.b.
3enpaoBuy). CtpoutenscTBo CeMUNATaTHHCKOTO MOJIUTOHA C

1947 r. UcnpiTanue mepBoro COBETCKOTo 3apsiaa 29 aBrycra
1949 r.

Bcero AYJUTOPHBIX YaCOB

2 |0 [0

Ownnaitg

0 0 0

COKpaH_IeHHBIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

Oo0o3nauenue | [lo1HOE HAMMEHOBAHHE

OK

OJIEKTPOHHBIN KypC

I1IM

ITonHOTEKCTOBBIN MaTepuan

IJI

ITonTHOTEKCTOBBIE JTEKIIUU

BM

BI/I,I[CO'MaTepI/IaHBI

AM

Aynuo-marepuanbl

I1p3

IIpe3enTannu

T

Tectnl

S5CM

SJIGKTpOHHBIe CITPAaBOYHBIC MATCPHUAJIbI

ncC

VM HTEepaKTUBHBINA CAalT

6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

B nponecce ocBoeHHs Kypca MOMUMO JIEKIIUNA UCIIONb3YHOTCS:
- peKOMeH1yeMasi JIEKTOPOM JIOTIOJIHUTEIbHAs! IUTEPATYpa;
- IOMalIllHee 3a/laHie, OXBAThIBAIOIIEE OCHOBHBIE pa3feiibl Kypca.

Kypc mpenycmarpuBaeT caMOCTOSATENbHYIO BHEAYAUTOPHYIO pabdOTy — TOATOTOBKY H
MpeJICTaBICHUE MMChMEHHBIX JOKIAI0B MO0 TeMaThKe Kypca (¢aitnsl B ppt- u pdf-popmare).




7. POHJ OHEHOYHbLIX CPEJICTB

@OH]1 OLIEHOYHBIX CPEACTB 10 TUCLUIUIMHE O0ECIIEUnBaET MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB 00y4deHUs (KOMIIETEHIMHA W UX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUATUN TEKYIIETO,
PYOEKHOTO ¥ POMEKYTOYHOT'O KOHTPOJIS IO JTUCLUTUINHE.

Ces3p Mexay (OopMHUPYEMBIMH KOMIIETCHIMAMH M (OpMaMu KOHTPOJII HUX OCBOCHHS
IpeJCTaBJIeHa B clleAyrollel Tadnuue:

Komnerenuus NuaukaTopbl 0CBOEHUS ATTecTaMOHHOE MepPOoNPUsATHE
(KII 1)
YK-1 3-VK-1 3, K-8, K1-16
Y-VK-1 3, K-8, K1-16
B-VK-1 3, K-8, K1-16
YK-5 3-YK-5 3, K-8, K1-16
Y-VK-5 3, K-8, K1-16
B-VK-5 3, K-8, K1-16

HIkaabl OeHKU 00pa30BaTeIbLHBIX JOCTHKEHH I

[lIxana xKaXa0ro KOHTPOJIHLHOTO MEPOINPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHMaJILHOTO 0ajijia BKJIIOYMTEIbHO. MToroBsas arrectanus 1o AUCHUIUIMHE oneHuBaeTcs no 100-
0ayUTHbHOM IIKaJe U MpeACTaBseT co00il cymMmmy 6aioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJTHEHUU
3a/IaHAI B paMKaxX TEKYIIEro U MPOMEXYTOYHOTO KOHTPOJIS.

NTtorosas oLieHKa BBICTABISAETCS B COOTBETCTBUHU CO CIEAYIOLIEH IIKAIOM:

CymMma 6amioB | OrieHka o 4-ex Ornenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJILHOM IIIKAJIE ECTS y4eOHOM TUCITUILINHEI

O1eHKa «OTIIMYHO» BBICTABIISETCS CTYJICHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
HpOrpaMMHBII MaTepua, UCYEPIIBIBAIOIIE,
MIOCJIE/IOBATENLHO, YETKO H JIOTHYECKU
CTPOIMHO €ro u3naraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C IPAKTHKOM,
UCIIOJIb3YET B OTBETE MaTepua
MOHOTPa(UIECKON JIUTEPATYPHI.

90-100 5 — «omauunoy A

85-89 B OleHKa «XOPOIIO» BBICTABISETCS CTYIEHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio» II0 CYLECTBY U3JIaraeT ero, He 10IycKas
70-74 CYILIECTBECHHBIX HETOYHOCTEH B OTBETE HA
BOIIPOC.

65-69 O1ieHKa «y/IOBJICTBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€puralia, HO HE
3 - YCBOUII €TO ,[[CTaJIeﬁ, A0IMyCKAaCeT HECTOYHOCTH,
60-64 «Y0081EMBOPUMENLHOY E HEJI0CTAaTOYHO MPaBUITbHBIE (HOPMYITUPOBKH,
HapylUIeHUS JJOTUYECKOH
IOCJIICA0OBATCIIBHOCTH B U310 KCHUU
IMPOrpaMMHOI'0 MaTCpuaia.

OI_[eHKa CHEYOOBJICTBOPHUTCIIBHO»
Hiske 60 2— F BBICTABJIACTCA CTYACHTY, KOTOpBIﬁ HC 3HACT
«HeyC)OBJZemeopumeﬂbHo» 3HAYNUTEILHON YacTH nporpaMmMHOTO

Marcpuajia, JOIYCKAaCT CYHNICCTBCHHBIC




omnbku. Kak npaBuio, orieHka
«HEYIOBJICTBOPHUTEIIHLHOY» CTABUTCS
CTYZICHTaM, KOTOpPbIE HE MOT'YT MPOJAOJIKUTD
o0OydeHue 0e3 JOTOHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOIICH AUCIUTLIHHE.

8.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM JUCHUILINHBI

OCHOBHAZ JIMTEPATYPA:

JOIIOJIHUTEJIBHASA JINTEPATYPA:
[NPOI'PAMMHOE OBECIIEYEHUE:

CHeHI/IaHLHOC IMporpaMMHOC o0ecrieueHne He Tpe6yeTc51
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJBHO-TEXHUUYECKOE OFECIIEYEHUE YUEBHOMI
JUCHUITVINHBI

CrennaibHOE MaTepUATBLHO-TEXHUYECKOE oOecrieueHrne He TpedyeTcst

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIIMU JUIA CTYAEHTOB

Poxnenue HOBOM Ppu3nKH.

OOpatuTh BHUMaHHE Ha OTYETIMBOE TOHUMAHUE CIEAYIONINX MOHSATHN U BOIPOCOB: UHTEPEC K
UCTOPUM HAyKW W TPEThi HaydyHas PEBOJIOIMS, XapakTepusyiomascs (HOpMUPOBAHHEM
Heknaccnueckoi Hayku (koHer] XIX — Hauano XX Beka).

OTKpbITHE aTOMHOTO Si/ipa U pOXKJIeHHE (CTapoil) KBAHTOBOM (DU3UKH.

SlcHo moHMMaTh CyTh IpeoOpa3oBanus pusznuku, kotopoe caenan Makc [Inank B cBoeit pabore
B 1900 r.. 1 ee cBA3b C YETHIPbMs CTaThbsIMU AJbOepT DHHIITENH, omy0iIMKoBaHHBIX B Annalen der
Physik B 1905 r (annus mirabilis - "rox uynec").

SneprHast pU3MKU U U30TOTIHI.

BaxHo noHMMaTh, 4TO OTKpPBITHE U30TOMNOB B 1913 T. — 071HO U3 HEMHOTUX OTKPHITUI XX BEKa,
C KOTOPBIM MOTYT CPaBHUTBHCS JIPYTHE€ OTKPBITHS C TOYKH 3PEHUS UX NPAKTHYECKOIO NPUMEHEHHS.
Macc-creKTpoMeTp U OTKPBITHE CTAOUIBHBIX H30TONOB HEOHA. OTKPHITHE HEUTPOHA M UCKYCCTBEHHOU
PaarOaKTUBHOCTH.




Pa6ots1 o ypany- I'epmanuu, @pannnu, Aaraus, CILIA (1938-40 rr.)

OpnHo u3 BaxkHEHIINX OTKpbITHM XX BeKa: OTKPHITHUE JIETIEHUS ypaHa TEIUIOBBIMU HEUTPOHAMU
(Fepmanus, nexkabpp 1938). BakHOCTH BTOPHYHBIX HEUTPOHOB U IICTHAS DPEAKIUS JCJICHUS.
CrycKOBOM KPIOYOK IO Hayaigy paboT MO CO3/aHUI0 aTOMHOH OoMObI - memopanaym [laiiepica-
@puma (Aurnus, mapt 1940).

Pa6otsl o ypany u mryronuio B CIIA u Aurmuun (1941-1942).

[lepexox K mpakTUYeCKHM pabOTaM IO CO3JAHHIO aTOMHOTO OPYKHS: OT pabOT B AHTIIUH
(xomuter MAUD 1 nipoekt Tube Alloys) no coznanust MauxatreHckoro npoekrta (CIIA, 13 aBrycra
1942 r.) Coznanue naboparopuun B Jloc-Amnamoce.

[Monyuenue pensumxcs marepuanoB B CHIA (1943 — 1945).

OO6patuth BHUMaHKE Ha TO, YTO cozganne Komriuiekca HanunoHanbHO# 6e3onacHoctu (OKpUIK,
CIIIA) — 570 mepexoa K MPOMBIIUIEHHBIM SACPHBIM TeXHONOrusM. CrocoObl paslieneHusi H30TOMOB
ypana:  tepmoauddy3uonHslii  Meton  (ycraHoBka  S-50);  aneKTpOMarHUTHBIA  (Macc-
CIIEKTPOMETPUYECKHiT) MeTo (KamoTpoHbl Y-12); razoauddysuonnas texunosorus (kommieke K-25).
[IpousBoncTBo muiytoHus: rpaduroBbiii peakrop X-10 (02.02.1943) u peakTopsl — HapaOOTUHKH
ryToHus B XaHpopae (¢ 26.09.1944).

Jloc-Anamoc. PaboTsl 1o cozmanuto atToMHOTo 3apsifa (1944 — 1945).

Jlabopatopust Jlooc-Anamoc - IepBbIi HAYYHO-TEXHUYECKUN KOMIUIEKC B MUPE IO pa3paboTke
U CO3JaHUI0 aTOMHOTO Opyxus. OOpaTuTh BHHUMaHWUE HA KapJAMHAIBHOEC OTIMYHE KOHCTPYKIIUHU
60MObI mymieyHoro tuna (Ha U-235) u umiuiosuBHoro tuma (Ha uzoromne Pu-239). Ummiosus kak
pemieHre mpobieMa peakTopHOro IryroHus Pu-240. OOpartuTh BHUMaHHE Ha HCKIIOYUTEIHHYIO
B2XHOCTh METAJLTYPIHH METANTMYECKOTO IIIYyTOHUS: CYIIIeCTBOBaHKE aoTponoB u Pu-Ga crinas.

OkcriepumMeHT Trinity n Xupocuma u Haracaku- 1945.

Baxnocts co3znanus Bpemennoro komurera (The Interim Committee) npu npesugente CHIA
(maii 1945) xak npuMep NPUHSATHSA «KOJUIEKTHBHOIO pEIIEHUs» Mo 0OMOapAMpPOBKAM IpaskJaHCKOTO
HaceneHus Snonun. bopb0a yueHbIX 3a orpaHUYEeHHE BIUSHUS BOCHHBIX Ha PELICHUs O TPUMEHEHUNN
aToMHO# 00MObI. OTuet [[xeiimca @panka (utonb 1945 r.) u nerunus JI. Cuunapaa (vronb 1945 r.)

CoBerckuii aTOMHBIN POeKT (ceHT 1942 — aBr 1945).

OOpatuTh BHUMaHME Ha pouib pa3Beaku B CoBerckoM AToMHOM mpoekTe. Pacnopsikenune I'KO
No 2352cc ot 28.09.42 «OO6 opranmszanuu paboT mo ypany». Opranmszanus JlaGoparopuu Ne 2
Axanemuun Hayk CCCP. Pons JLII. Bepust 8 AromHom mpoekte (¢ aexadps 1944 r.) [loctanoBnenue
I'KO Ne 9887 cc ot 20 aBrycta 1945 o cozganun Crieuxkomurera npu CHK CCCP.

11.  YYEBHO-METOJWYECKHUE PEKOMEHJIALINM JIJISI IPENOJABATEJIEN

[IpenogaBaTens JOMKEH CKOHIIEHTPUPOBATH CBOM YCHIIHSI Ha 00OECIIEYCHHH CaMOCTOSTEIbHOM
paboThI CTYIEHTOB.

[Ipenmonaraercs cleAyoomas CTPYKTypa JIGKIIMOHHO-MPAKTUYECKUX 3aHSATHH: YTeHue OJoka
TEOPETHYECKOTO MaTepualia ¢ OCIEaYIOIIeH MpopabOTKOM B X0/I€ CAMOCTOSITEIFHON pabOTHI.



OmbIT, HAKOIUICHHBI B XOA€ MPENOJaBaHUs JTaHHOW JHCIMIUIMHBL, ITOKa3bIBAaeT, 4TO
HE00X0/IMMO MOTHBUPOBATh CTY/AEHTa Ha CaMOCTOATENbHYIO pabory. IlocTaHOBKa HETpHBHAIBHOMN
3aa4u ABJIACTCA HAWJTYyYIIUM CTHUMYJIOM.

Xoporio 3apekoMeH10Bau ceOst Takue GopMbl pabOThI KaK JTUAJIOT CO CTYACHTOM, TPYMIIOBas
TMCKYCCHsI. AKTUBHBIM CTYJCHTaM MpEJIaraercsl clenarbh HeOONbIINEe COOOIIEHUS MO KaKUM-ITHOO
YaCTHBIM ACIEKTaM M3YYCHHBIX MAaTCPHAIIOB.

ABTOpP(BI):
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