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e ocBOeHUA Y4eOHOM TMCHUIINHBI:

- (hopMupOBaHME HABBIKOB M IPHEMOB HAYYHOI'O METO/A IO3HAHUS;

- obecrieueHre HEOOXOAUMOTO YPOBHS 3HAHUH Ul YCBOCHHS CMEKHBIX OOILIECTEOPETHUECKUX U
CIELIUAJIbHBIX KYpPCOB;

- BBIpaOOTKa TBOPUECKOTO MOJIXOAA K PEIICHUIO HAyYHO-TEXHUYECKUX 3a/a4 U MpolieM, ¢ Ko-
TOpPBIMU OyyllIEMY CHELHUATUCTY IPUIETCS CTOIKHYTHCS HA IIPOU3BO/ICTBE.

3amaun U3y4eHHs JUCLUUTUINHBL:

- CO3JIJaHH€ Yy CTYJIEHTOB OCHOB JIOCTaTOYHO IIMPOKOM TEOPETUYECKOH MOArOTOBKHU B 00JacTH
(Gu3MKH, TTO3BOJIAIONIEH OPUEHTHPOBATHCS B TIOTOKE HAyYHOH, TEXHHUYECKOW MH(popManuu U odecre-
YHMBAIOLIEH UM BO3MOXHOCTb UCIIOJIb30BAaHUS HOBBIX (PU3MUYECKUX IPUHLIUIIOB B T€X 00JIACTAX TEXHUKH,
B KOTOPBIX OHU CIEIUAIN3UPYIOTCS;

- (popMHpOBaHUE Y CTYAECHTOB HAYYHOI'O MBIIUICHUS, B YACTHOCTH, IPABUIBHOCTH TOHUMAaHUS
IpaHyI] TPUMEHHUMOCTH PA3JIMYHBIX (DU3MYECKHX YCTAaHOBOK, 3aKOHOB (DM3UKH, TEOPHA M YMEHHUM
OLIEHUBATh CTEMEHU JOCTOBEPHOCTHU PE3YIbTATOB, MOJYYEHHBIX C TTOMOILIbIO SKCIIEPUMEHTAIBHBIX WU
MaTeMaTHYECKUX METOJIOB UCCIIETOBAHMS;

- YCBOEHHE OCHOBHBIX (DU3MUECKUX 3aKOHOB U SIBJIEHUH KJIACCUUECKOW U COBPEMEHHON (U3UKU B
NpPUMEHEHUH (QU3NIECKUX YCTaHOBOK, METOI0B (PM3UUECKOTO UCCIICIOBAHUS;

- O3HAKOMJIEHHUE CTYJEHTOB C COBPEMEHHOH anmnapaTypoil, BBIYMCIUTEIbHON TEXHUKOM U BbIpa-
00TKa HaYaJIbHBIX HAaBBIKOB MTPOBE/ICHUS HAYYHBIX HCCIECIOBAHU.

JlMcLUIUIMHA U3Y4aeTcsl B COOTBETCTBUU C MPO(ECCHOHAIBHBIMU CTaHAAPTAMU:

- 24.078 CnienMaaucT-uccie1oBaTeIb B 00J1aCTH SIePHO-IHEPTETHUCSCKUX TEXHOJIOTHIA;

MecTo aucuuiiMHbl B cTpykrype OOII BO
JlucuuniauHa OmMHMpaeTcss Ha COJAEpIKAHHME CIEAYIONMNX y4eOHBIX AUCIHMILIUH: obOmas Qusuka,

aToMHas (u3MKa, saepHas pusnka, Teopus nepeHoca HeUTPOHOB, PU3UKA SIEPHBIX PEAKTOPOB.

B pesynbrare uzydeHus 3TUX TUCHUIUIMH OOydarolluecs JOJKHBI 3HATh: UCTOYHUKHU 3apsKeH-
HBIX YaCTHII U TJIa3MBbl, SJIEMEHTapHbIE MOHATHS O CBOMCTBAX IJIa3Mbl, IBUKEHUE 3apsKEHHBIX YacTHUI]
B MarHUTHOM I10JI€, B3aUMO/IEWCTBHE 3aPSKEHHBIX TSKEIBIX U JIETKMX YaCTHI] C BEIIECTBOM, OCHOBHbBIE
CBOMCTBAa HEUTPOHOB U raMMa KBaHTOB.

N3ydyenne nucuuruinabl «OU3NdYecKUe yCTaHOBKW» HEOOXOIMMO Ui M3y4YeHHs MPHUHIMIA pa-
O0TBHI HACOCOB, BEHTUJISITOPOB, KOMIIPECCOPOB, SIIEPHBIX IHEPreTUUYECKUX PEAKTOPOB, apOreHepaTo-
pOB, TypOOMaIInH, peXUMOB pabOThl U dKCIuTyaTanuu obopynoBanuss ADC, OCHOBBI IKCIUTyaTallUH
peaktopHoro obopynoBanus ADC, MpPOM3BOJCTBO PEMOHTa MU MOHTaxa obopymoBanus ADC, pe-
MOHTHOE OOCIIy’)KHBAaHHE PEAKTOPHOr0 M TerioMexaHudeckoro odopynoBanuss ADC u npyrux auc-
nurinH npodeccuonanbpHoro mukiaa OOIl cnenuanpHOCcTH 14.05.02 «ATOMHBIE CTaHIIMH: TTPOEKTH-
pOBaHUE, IKCILTyaTalMs U1 HHXUHUPUHT».

[Tocne m3yyeHuss AJaHHOW AMCHMIUIMHBI CTYACHT CMOXKET YaCTUYHO MPOAEMOHCTPUPOBATH Clie-
TYIOLIME TPYIOBbIE PYHKINU:

B/02.7. OO6oOuienne pe3ynbTaToB, MPOBOJUMBIX HAYYHO-HCCIENOBATEIbCKUX U OIBIT-
HO-KOHCTPYKTOPCKUX PabOT ¢ L1eIbI0 BEIPAOOTKA MPEUIOKEHUH M0 pa3paboTKe HOBBIX M YCOBEPIIEH-
CTBOBAHMIO JIEHCTBYIOIIMX SAEPHO-IHEPTETUUECKUX TEXHOJIOTHIA;

Komnerenunum odyuyaromerocs, (popMmupyembie B pe3yJbTaTe 0CBOCHUS IUC-
IUIIJINHbBI

B npouecce ocBoeHMsT TaHHOH TUCHUILIMHBI y CTy/AeHTa (OPMHUPYIOTCS CICAYIONIHE KOMIIETEH-
Inun:
npogeccuoHaIbHbIE:



3amaun ipodeccuo-
HAJILHOU JIeITEIbHOCTHU

O0BeKT uiu 00-

Kox u Hanmeno-
BaHUE KOMIIE-

Nunukatopel 1OCTHXKEHUS

HUS1 0030pOB,
OTYETOB ¥ HAYYHBIX
nyOIuKauii.

aTOMHBIX
UAX.

CTaH-

(3I1T) JacTh 3HAHMS TeHIHN KOMIIETCHIINH
N3yuyenue n CoBpemeHHast [IK-1 Cnoco6en | 3-I1K-1 3HaTh: COBpeMEHHYIO
aHaJIN3 Hayd- | DJIEKTPOHHAA HCII0JIb30BATh TEXHUYECKYI0  UH(pOpMALHUIO,
HO-TEXHUYECKOU UH- | CXEMOTEXHUKA, Hayy- OTEYECTBEHHBIN M 3apyOeKHBIH
dopmanuu, oTede- | BJIEKTPOHHbIE CH- | HO-TEXHMUYECKYIO | OIBIT B 00JacTH HPOEKTHPOBa-
CTBEHHOTO M 3apy0ex- | CTeMbl SJACpHBIX U | HH(OPMAIIHIO, HUS U JKCIUIyaTallUHu SJEPHBIX
HOI'O OIbITa B OOJIACTH | (PU3HUECKUX OTEUYECTBCHHBI M | DJHEPI€TUYECKUX YCTaHOBOK.
POCKTHUPOBAHUS U OKC- | yCTAHOBOK,  CH- | 3apyOeKHBIN V-IIK-1 VYmers: ucnonb3oBarhb
IUTyaTalyuu SJIEPHBIX | CTEMBI ONbIT B 00JACTH | HAYYHO-TEXHUYECKYI0 HH(Op-
OPHEPreTUUECKUX  YCTa- | aBTOMaTU3HUPO- IIPOEKTUPOBAHUS | MALMIO JUISl MPOEKTUPOBAHUS U
HOBOK, IIOATOTOBKA | BAHHOI'O  YIPaB- | U JKCIULyaTallMM | SKCIUIyaTallUd SAEPHBIX DJHEp-
JAHHBIX JUIsI COCTaBJle- | JICHUS AJIEPHO AJIEPHBIX DSHEpre- | TeTUYECKUX YCTaHOBOK.

HUSL 0030pOB, OTUETOB M | -(PU3UYECKHUMHU THyeckux  ycra- | B-IIK-1 Bnagers: Meronmamu
HAy4YHBIX IyOJIMKaIHi. YCTaHOBKaMHU. HOBOK [oMCKa M  aHaju3a Hayd-
HO-TEXHUYECKOM MHpOpMauu U
ombiTa B OOJACTH MPOECKTUPO-
BaHUs U DKCILTyaTaluH EPHbIX
SHEPreTUUECKUX YCTAaHOBOK.
Marematuueckoe Moje- | AnepHbie, [1K-2Cmocoben 3-T11K-2 3HATHL MeTOABI MaTeMa-
JUPOBAHUE IPOLIECCOB U | XMMUUYECKUE U IIPOBOAUTH MaTe- | THYECKOTO aHaliu3a s Mojie-
00BEKTOB Ha 0a3e cTaH- | TEIUIOBbIE  IPO- | MATUUECKOE MO- | JIMPOBAHUS IIPOLIECCOB B sJEp-
JApTHBIX IAaKETOB aBTO- | I[ECCHI, JIeIUPOBAHUE JUIsl | HO-DHEPreTUUECKOM U TEIIo-
MaTHU3UPOBAHHOTO IIPOTEKAIOIINE B aHaJgM3a BCEHM CO- | MEXaHMYECKOM O000pYAOBaHUU
IIpoekTupoBaHusi W uC- | AIEPHBIX BOKYITHOCTH ADC
CJIEIOBaHMIi; MOATOTOBKA | JHEPTETUYECKUX | ITPOLIECCOB B | Y-IIK-2 ymers mpoBoauTh Ma-
JaHHBIX JUIsl COCTaBlie- | yCTAHOBKAax M Ha | siaep- TEMaTU4YECKOE MOJIETMPOBAaHUE

HO-PHEPreTHYECK
OM U TEIIOMEXa-
HUYECKOM  000-
pynoanuu ADC

MIPOLIECCOB B anep-
HO-DHEPTEeTUYECKOM M  TeIJIo-
MEXaHHYECKOM 000pYIOBaHHUH
ADC,

B-IIK-2 BnageTs cTaHAApTHBIMU
MakeTaMl  aBTOMATU3HPOBAH-
HOTO MPOEKTUPOBAHUS U HC-
CIIeIOBAHUM

33[[3‘11/1 BOCIIMTAHUSA, PC€ATU3YEMBIC B pPaMKaX OCBOCHUA TUCHUIIIMHBI

Hanpagienue/ Co3nanue YyciaoBuii, | Ucnonb3oBanue BocnuTa- | BoBileueHue B pasHo-
neJIn o0ecreynBaOIIMX TeJIbHOI0 NOTEHIHAJIA | IVIAHOBYI0 BHEY4eOHYI0
Y4eOHBIX JMCHHUILIMH AeATeJbHOCTh
IIpogeccuo- - (hoopmupoBaHue 1.Mcnionp30BaHye BOCIIUTA- 1.Opranunsanus Hay4-
HaJIbHOE BOC- YyBCTBA JIMYHOM OT- TEJIBHOTI0 MOTEHIMANA JUCIIH- |[HO-PaKTUYECKUX KOHe-
NUTAaHHE BETCTBEHHOCTH 3a TUTMH TPO(eCCHOHATBHOTO PEHIUII, KPYTJIBIX CTOJIOB,

Hay4-

HO-TEXHOJIOTHYECKOE
pasButue Poccuu, 3a
pe3ynbTaThl UCCIEA0-
BaHUU U UX IIOCJIE-
ctBus (B17)

MoayIs Juist pOpMHUpPOBaHUS
YyBCTBA JIMYHON OTBETCTBEH-
HOCTH 32 JJOCTUKEHUE JIUIEP-
ctBa Poccuu B Begymumx
HAYYHO-TEXHUYECKUX CEKTOpax
1 (yHIaMEHTAIbHBIX UCCIIe-
JIOBaHHAX, 00E€CITEUNBAIOIINX

BCTpe‘—I C BeJIYI]_[I/IMI/I CIIC-
UAJTUCTaMU TIPEANPUATUN
SKOHOMHYECKOTO CEKTOpa
ropoja 1o BOIpocam Tex-
HOJIOTHYECKOTO JINJICPCTBA
Poccun.




€€ SKOHOMHYECKOE pa3BUTHE U
BHEIIIHIOK 0€30acHOCTD, I10-
CPEICTBOM KOHTEKCTHOTO
o0y4yeHHst, 00CYXKIEHUS COIH-
aJIbHOM Y NMPAKTUYECKOM 3HA-
YIUMOCTH Pe3yJIbTaTOB Hay4-
HBIX UCCIIEJIOBAaHUN U TEXHO-
JIOTHYECKHUX Pa3pabOToK.
2.Mcnonp30BaHUE BOCIIUTA-
TEJHHOTO MOTCHIIMAA TUCITH-
IUTUH NPOQECCUOHANTBHOTO
MOTyJIst JUTs hopMUpOBaHUS
COLIMAJIbHOW OTBETCTBEHHOCTH
YUEHOTO 32 Pe3yJIbTaThl HC-
CJIETOBaHUM U UX MOCJIECTBUS,
Pa3BHUTHS UCCIICIOBATEIECKIX
KauecTB MOCPEICTBOM BBIINOJI-
HEHUs y4eo-
HO-HCCJICIOBATEIIbCKHIX 33]1a-
HUN, OPUECHTUPOBAHHBIX Ha
W3YYCHHE ¥ TPOBEPKY HAYIHBIX
(hakTOB, KPUTHUUYECKUN aHAIIN3
myOIMKanui B mpogeccro-
HaJIbHOW 00J1acTH, BOBICUEHUS
B pealTbHBIC MEXTUCIIUTLITH-
HapHbIE HAY4-
HO-HCCJIeIOBATEIIbCKHE MTPO-
€KTHI.

Crpykrypa u coaepkaHue y4eOHOM IUCIUTIIHHBI

JucuunianHa npenogaeTcst CTyieHTaM B 7-M ceMectpe. OO01ast Tpy10eMKOCTh JUCIUTIIIUHBI CO-

cTaBiisieT 3 3a4eTHRIX equHunbl, 108 ak. Jaca.

KaJsiengapHblii J1an

Bubl yueGHOM JIE€ATENBHOCTH ArTecTarus MaIfCHMam"
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1] 2 3 4 5 6 7 8 9 10
BxoaH01 KOHTPOITH BK (106)
1 | llonstue  Qusmueckoit  ycranoBku | 10 2 - 4 4
(®Y). Onucanue KOJUIEKTUBOB MHK-
podacturyr B ®Y. OcCHOBHBIC BHUIBI
(hM3UYECKUX YCTAHOBOK.
2 | UcTouyHUKH 3apsDKEHHBIX YacTUIl U 6 2 4
TUTa3Mbl. DJIEMEHTapHBbIC TOHATHS O
cBoiicTBax ma3Mbl. Ilmasma B mar-




HUTHOM T1Ojd€. METOAbl MONydYeHUs
TJ1a3MBlL.

3 | IIna3mennsle yckoputenu. Ilnazmen- 8 4 4
Hele nBuratenu. CBoICTBa Ja3zepHOM
1 TIJIa3MEL.

4 | Katogel. Onementsl auarHoctuxku | 10 2 4 4
MMyYKOB 3apsSKCHHBIX YACTHI[ U TLIa3- 30
MBI. KJI1
5 | Bakyymusie cuctemsl Y. (100)
6 | JBmxenne 3apsOKEHHBIX YacTHI[ B 6 2
MarHMuTHOM TI0jJie. MarHuTHbIC cerna-
paTophl, Macc-CIEKTPOMETPBI U JHEP-
TEeTHYECKHE CIEKTPOMETPHI 3apsiKEH-
HBIX MUKPOYACTHII.

(op]
N
S

SN

7 | HukmoTpoH. CHUHXPOLUKJIOTPOH. 6 2 4
CuHXpOTpOH. MUKPOTPOH.
8 | Unnykumonnsle yckoputenu. IJiex- | 10 2 4 4
2 TpoCTaTH4ecKHe yckopurenu. Hwm-
MyJbCHBIC AIIEKTPOCTATHYECKHE
YCKOPHUTEIH.

JlunHeiiHble pe30HAHCHBIE YCKOPHUTEIIH. 6 2
CHIIBHOTOYHBIE MMITYJbCHbIE MOHHBIE | 10 2 4 4 K12 20
¥ 3JIEKTPOHHBIE JIHOHBIE CUCTEMBI. (1006)
JeTexTopsl. 6 2 4

o

[Ipumenenne yckopuTenedl W IIa3- 6 2 4
MEHHBIX YCTaHOBOK B MPUKIAIHBIX
3aja4ax.

[IpumeHneHne yckoputesei B aIepHOI 6 2 4
¢usuke U GU3NKE dIEMEHTAPHBIX Ya-
CTHIL.

OCHOBHBIE CBOICTBa HEUTPOHOB H 6 2 4
raMma KBaHTOB.
SnepHble peakliiy CUHTE3a. 6 2 4
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Buja npoMexyTOYHOM aTTeCTALMHU 108 32 - |16/16] 60 3 50

* - COKpallleHHOe HauMEHOBaHUe (POPMbI KOHTPOJIS

** - cyMMa MakCUMallbHBIX 0alljIoB A0bKHA ObITH paBHa 100 3a cemecTp, BKIItOUas 3a4eT U (WJIK) dK-
3aMeH

CokpamnieHHOe HAaMMEHOBaHNE (POpM TEKyIIero KOHTPOJIS M ATTECTAINH Pa3/IeIIOB:

O0o3HaYeHNe IMoHoOe HAaUMEeHOBaHME
KIJI Komnoksuym
3 3aueTt

Coaep:xaHue JIEKIIMOHHOTO Kypca

Tema nexuun. Bonpocsl, Bcero Y4ebdHo-
oTpadaTbiBaeMble Ha JIEKIHH 4YacoB | MeToANYecKoe
ob0ecrieyeHue
1 2 3
[Tonsitue duszmveckoit yctaHoBku (DPVY). Onucanue KOJIJIEKTUBOB MHUKPO- 2 [1-12]

gactull B @Y. OcHOBHBIE BUABI (PU3MUECKUX YCTAHOBOK: YCKOPHUTEIH
JJIEKTPOHOB M HMOHOB, IIIa3MEHHBIE I'€HEPAaTOPbl M YCKOPUTEIH, TEPMO-
SIIEPHBIE YCTAHOBKH, HEHTPOHHBIE T'€HEPATOPBl, CEMapaTophl, CHEKTPO-
METPBI, YCTAHOBKM JUId DJEMEHTHOIO aHalIW3a, CHCTEMBbl pPErucTpanuu




MHUKPOYACTHI], BAKYYMHBIC CHCTEMBI, T€HEPATOPHI AJIEKTPOMArHUTHBIX KO-
J1e0anuii.

HNcTouHUKN 3apsKEHHBIX YacTHIl U IUIa3Mbl. JJIEMEHTApHbBIE TMOHSTHS O
cBoiicTBax Iwasmel. Ilnazma B MarHMTHOM mojne. MeToasl NOJy4YEHHUS
ma3mel. [ToHsTHE O ra30BOM paspsje. DIEKTPOHHbIC JaBUHBL. Pa3psaHuku-
KOMMYTaTOphl. JlyroBele IUIa3MOTPOHBI. 111a3MOTpOHBI HAa OCHOBE BBICO-
KOYaCTOTHOT'O pa3psjia, pa3psaja B CKPEIICHHBIX 3JIEKTPOMArHUTHBIX MOJISAX
Y paspsijia C MOJIbIM KaTOJIOM.

[1-12]

[1na3mMeHHbIe yCKOPUTETU. Y CKOpUTENU Xo0iuia. PenbcoTponsl. Y ckopuTenu
C 3aMKHYTBIM Jipeiiom ekTpoHoB. [lnasmennsie qurarenu. MI'J] rene-
patopsl. Cucrema «mia3MeHHbI ¢Gokyc». Jlazepbl U Ja3epHas Mia3ma.
CaolicTBa s1a3epHOil miua3Mbl. JlazepHble MOHHBIE HCTOYHUKU M IUIA3MOT-
pPOHBI. YCKOpeHHe HOHOB Ha (POHTE JIa3epHOM IJIa3MBl.

[1-12]

Karonsl. NoHHBIE U 3JIEKTPOHHBIE HICTOYHUKH. POPMUPOBAHUE ITYUKOB 3a-
PSAKEHHBIX YacTHUIL[ U IJA3MEHHBIX MOTOKOB. MICTOUHMKM MHOT03apsiIHBIX
MOHOB. DJIEMEHTHI TUATHOCTUKHU MTyYKOB 3aPSKEHHBIX YACTHUI U TUIa3MBlI.

[1-12]

Bakyymuble cucrembl @Y. Meroasl nonydeHus BakyyMa. BakyymHbie
Hacochl. [Ipubops! U1 N3MEpeHus BaKyyma.

[1-12]

JIBukeHME 3apsKEHHBIX YacTULl B MAarHUTHOM Mosie. MarHuTHble cernapa-
TOPBI, MAaCC- CHEKTPOMETPHI i SHEPTETHUECKHUE CIIEKTPOMETPBI 3apsKEHHBIX
MukpouacTull. [lukinuyeckue yCKOpPUTENW 3apsDKEHHbIX dYacTull. bera-
TpoHHbIe KoNieOanus. [ToHATHE YCTOMYUBOCTH BUKEHUSI YACTHUIIBI B ITUK-
nudyeckoM yckoputene. Ilokazarens cnaga marHuTHoro mosis. CuibHas
(OoKyCHpOBKa.

[1-12]

Huxnorpon. CuaxponukioTpoH. @a3oBoe ABMKEHUE. Y paBHEHHE (Pa30BbIX
kosiebanuil. Ilpunnun aBtodasupoBku Bekcnepa. CunxporpoH. Muxpo-
TPOH.

[1-12]

NunykunoHHble yckopuTend. beraTtpoH. IIoHsATHE O TMHEHHOM HMHIYKIIH-
OHHOM YCKOpHUTEJ€E. OJEKTPOCTaTHUECKHE YCKOpUTenu. ['eHeparop
Ban-ne-I'paada. I'eneparopsl Kokpodra-Yontona. UmnynabcHbIE 35€KTpO-
CTaTHYECKHUE YCKOPUTEIIH.

[1-12]

JIuneiinble pe3oHaHCHbIE ycKopuTenu. OCOOEHHOCTH YCKOpeHHUs U (Poky-
CUPOBKH MOHOB U JIEKTPOHOB. Da30Bo€ IBMKEHHUE. Y CKOPSIOLINE CHUCTE-
Mbl. Cuctemsl BeicokodacToTHOro nutanus. KI1/1 ycxkopenus. Pexyneparus
BY momHOCTH.

[1-12]

CWIBHOTOYHBIE UMITYJIbCHBIE HOHHBIE U 3JIEKTPOHHBIE THOJHBIE CHCTEMBI.
3akoH borycnasckoro-JlenrmMiopa. MarouTHbIE U 3JIEKTPOCTATUYECKUE CHU-
CTEMBI MOJABJIECHUS 3JIEKTPOHHOTO KOMIIOHEHTa B MOHHBIX IMOAax. 3ara-
SIHHbIE YCKOPUTENIbHbIE HEUTPOHHBIE TpYOKH. PenTrenoBckue Tpyoku. Unes
KOJUIEKTUBHOTO YCKOPEHHS MOHOB. YCKOpeHHE B MpsAMBIX mydkax. Obpa-
LICHHBIC TUOBI.

[1-12]

B3anMonencTere 3apsyKEHHBIX TSKEIBIX U JIETKUX YaCTHI[ C BELIECTBOM.
OHueprerndeckue norepu. Jnuna npodera. [IpuHIUnbl peructpauuu 3aps-
JKEHHBIX 4acTull. JIeTEKTOpHI.

[1-12]

[IpuMeHeHne ycKOpUTENnel M IUIa3MEHHBIX YCTaHOBOK B IPHUKIIAIHBIX 3a-
nadax. Hepaspymaromuii KOHTPOIb, JeUeHUE OHKOJIOTHYECKUX 3a00JeBa-
HUH, TOJy4yeHHe SACPHBIX (QUIBTPOB, SHEPreTUUecKasi HaKayka Ja3epHbIX
CUCTCM, CTCpHUIIM3als, SJICKTPOHHBIC U MOHHBIC TCXHOJIOTUU. Hamrinenue
TOHKUX TUIEHOK. HanpaBieHHbIN Harpes.

[1-12]

[Ipumenenne yckopureneid B siAepHON (U3MKE M (PU3MKE 3IEMEHTapHBIX
yacTull. SaepHble peakiuu C 3apsHKEHHbIMH yacTuiiamu. Pacnanel. B3au-

[1-12]




MOJIEHCTBUE YCKOPEHHBIX IMYYKOB C HEMOJABM)KHBIMH MHILEHSMU U MEXIY
coOoi. DHeprusi B3aMMOJICUCTBHUS YACTUIl B CHCTEME ILIEHTpa Macc.
Bcerpeunsie myuku. Hakonurenu. [{uknndeckue v JIMHEHHbBIE KOJUIAHIEPHI.

OcHoBHbIE CBOICTBAa HEMTPOHOB U ramma KBaHTOB. lIpMHLUIIBI UX JETEK- 2 [1-12]
TUpOBaHUsA. ['eHepanusi HEUTPOHOB U TaMMa-KBaHTOB B DDY. AKTHUBaIU-
OHHBI aHaJIM3 COCTaBa BEUIECTBA C MCIIOJNB30BAaHUEM TI'€HEPATOPOB
HEUTPOHOB M raMma-KBaHTOB. HeHTpOHHBIN KapoTak CKBakuH. JucraH-
IIMOHHOE OOHAPYKEHHE B3PHIBYATHIX U HAPKOTUYECKUX BELIECTB.
Snepuble peaknuu cuHTe3a. ConHedyHas 3Heprus. Bomopomnas OGomoOa. 2 [1-12]
TepmosinepHble yCcTaHOBKM. MarHuTHOE yJepKaHHWE BBICOKOTEMIIEPATyp-
HoH ma3mel. Kpurepuii Jloycona. Marauthsie jioBymiku. Cucrtema Toko-
mak. Cucrema «lamares». CuUCTeMBl C WHEPUHUAIBHBIM YyAEpKaHHEM
wia3mbl. [IpobiieMsl ynpaBiseMoro TepMosiIiepHOrO CHHTE3A.
IlepeyeHb NpaKTHYECKUX 3aHATHH
Tema npakTnuyeckoro 3anaTusi. Bonpocel, orpadarsiBaemMblie Ha Bcero Y4ebHo-
NPaKTHYECKOM 3aHATHH YacoB | MeToaMYecKoe
ol0ecrieyeHune
1 2 3
MareMaTu4ecKoe MOJeJMpOBaHHe 0eTaTpoHa. 3aKpeIulcHHE Teope- 4 MYy
TUYECKUX OCHOB (DPU3MKHU PabOTHl LUKINYECKOTO MHAYKIIMOHHOTO YCKO-
puUTENs BJEKTPOHOB - OeTaTpoHa, BKJIIOYAIOLIMX MPUHLIUI pPalOTHI,
yCIIOBUSI YCKOPEeHHsI U (DOKYCHUPOBKH ITyUKa.
MaremMaTH4ecKoe MOIeJMPOBAHNE HUKIOTPOHA. 3aKPEIIEHUE TEO- 4 MYy
PETUYECKUX OCHOB (PM3MKU MYYKOB 3apsKEHHBIX YaCTHULL; U3yYEHHUE 0CO-
OEHHOCTEH MPOJI0JILHOTO IBUKEHUS YaCTUIl B IUKIOTPOHE; ONpeesieHue
peeabHON SHEPTUHU YaCTUIIBL.
MartemaTuyeckoe MOJAeJMPOBAHHE MHMKPOTPOHA. 3aKperuieHUuEe Teo- 4 \% 0%
PETUYECKUX OCHOB (PU3MKM MYYKOB 3apsDKEHHBIX YACTHLL; U3YyYEHUE OCO-
OEHHOCTEW MPOJOJIBLHOTO IBUKEHUSI YaCTHI] B MUKPOTPOHE; ONpe/IeIeHHE
($ha30BOI YCTONYMBOCTH YacTH- Ibl B MUKPOTPOHE.
MartemaTruyeckoe MoJeTHPOBAHHE CHHXPOTPOHA. 3aKperjieHUE Teo- 4 \% 0%
pPETHYECKUX OCHOB (PHM3MKM pabOThl LUMKIMYECKOTO YCKOPUTENS — CHH-
XpOTPOHA, BKIFOYAIOUIMX TPUHIWN PAaOOTHl KaK AIIEKTPOHHOTO, TaK H
IPOTOHHOTO CHHXPOTPOHA.
Ilepeyensn 1a00paTOPHBIX PadOT
JlabopaTopHbie paboThl Y4€OHBIM TUTAHOM HE TTPEAYCMOTPEHBI.
3aganus I CaMOCTOSITEJIbHOM PAa00ThI CTYACHTOB
Bonpocs! 1151 caMOCTOATEIBLHOIO0 H3Y4YeHHs (3a1aHUA) Bcero Y4eOHo-
YacoB | MeToaAMYeCKOE
olecneyeHue
1 2 3
[Monstue pusnueckoit ycranoBku (OVY). Onrcanue KOJIIEKTUBOB MUKPO- 4 [1-12]
gactul B OVY.
OcHOBHBIE BU/IbI (PU3HUECKUX YCTAHOBOK: YCKOPUTEIH 3JICKTPOHOB U 4 [1-12]

MOHOB, IJIA3MEHHBIE T€HEPATOPBI U YCKOPUTEIH, TEPMOSIICPHBIEC YCTAaHOBKH,
HEUTPOHHBIEC T€HEPATOPBI, CENAPATOPBhI, CIIEKTPOMETPBI, YCTAHOBKH IS
JJIEMEHTHOTO aHAJIN3a, CUCTEMBI PErHCTPallMM MUKPOYaCTHULl, BAKYYMHBIC
CHCTEMBI, T€HEPaTOPHI JIEKTPOMATHUTHBIX KOJICOaHU.




NcTouHuky 3apsiKEHHBIX YaCTHIL U TIJ1a3Mbl. JJIEMEHTAPHBIC TOHSITHS O
cBolicTBax 1a3mel. [1azma B MarHuTHOM noJie. MeTo1bl OJTyYEHHUS
ma3mel. [ToHsTHE O ra30BOM paspsje. DIEKTPOHHbIC JaBUHBL. Pa3psaHuKu-
KOMMYTaTOpsbl. Jlyropsie miasMoTpoHsl. [l1a3MOTpOHBI HA OCHOBE BBICO-
KOYaCTOTHOIO pa3psijia, pa3psia B CKPEUIEHHBIX AJIEKTPOMAarHUTHBIX MOJSX
Y pa3psiia C MOJIbIM KaTOJOM.

[1-12]

[1na3mMeHHbIe yCKOpUTEIU. Y CKOpUTENU Xoiuia. PenbcoTponsl. Y ckoputenu
C 3aMKHYTBIM Aperdom 3mekTpoHoB. [lnasmennsie neuratenu. MI'J] rene-
patopsl. Cuctema «tuiasmMeHHbIN Gokycey». Jlazepsl u 1a3epHas mia3ma.
CaolicTBa s1a3epHOil m1a3Msbl. JlazepHble HOHHBIE HCTOYHUKHU U TIa3MOT-
pOHBI. YCKOpeHHe HOHOB Ha (POHTE JIa3epHOM II1a3MBl.

[1-12]

Karoznpl. MoHHBIE 1 3JIEKTPOHHBIE UCTOYHUKH. DOPMUPOBAHUE NTYUYKOB 3a-
PSAKEHHBIX YaCTUL U TUIA3MEHHBIX MOTOKOB. VICTOUHUKN MHOT03apsIHBIX
MOHOB. DJIEMEHTHI TUArHOCTUKHU MTyYKOB 3aPsHKEHHBIX YaCTHI] U TUIA3MBI.

[1-12]

Bakyymubie cucremsl @Y. MeTobl nonydeHus Bakyyma. BakyymHeie
Hacochl. [Ipubopsl U1 M3MEpeHus BaKyyma.

[1-12]

I[BI/I)KGHI/IG 3apPsAKCHHBIX YaCTHI[ B MArHUTHOM II0JIC. MarsuTHbIe cCliapa-
TOPBI, MACC- CIICKTPOMCTPLBI U SOHEPICTUUCCKUEC CIICKTPOMECTPHI 3aPAKCHHBIX
MHUKpPOYaCTHUII.

[1-12]

Hukinyeckue yCKOpUTEIH 3apsKEHHBIX YacTUll. berarpoHHble KojeOaHus.
[ToHsiTHE YCTOWYMBOCTH ABMKEHUS YaCTHIIBI B IIUKINYECKOM YCKOPHTEIIE.
IToka3zaTens criaga MarHuTHOTO oISt CuitbHast POKYCHPOBKA.

[1-12]

[Muknorpon. Cunxponukinotpos. dazoBoe nBukeHue. Y paBHEeHUE (Pa30BbIX
konebanuii. [Ipuaiun aBrodazupoBku Bekcnepa. CuEXpOTpOH. MHKpPO-
TPOH.

[1-12]

NunykuuonHslie yckopurenu. beratpon. Ilonstue o tMHENHOM MHAYKIU-
OHHOM yCKOpHTeNe. DIEeKTPOCTaTHUECKHE YCKOPUTENH. I'eHepaTop
Ban-ne-I'paacda. I'eneparopsl Kokpodra-Yonrona. IMmnynscHbIE 3J€KTpPO-
CTaTUYECKHUE YCKOPUTEIIH.

[1-12]

JluneliHble pe3oHaHCHBIE ycKopuTenu. OcoOeHHOCTH YCKOPEeHHUs U QOKY-
CHUPOBKH HOHOB U 3JIEKTPOHOB. Pa30B0€E IBUKEHHUE. Y CKOPAIOLIUE CUCTE-
Mbl. Cucremsl BeicokoyactoTHOro nutanus. KI1/I yckopenus. Pexynepanus
BY momHOCTH.

[1-12]

CHUIIBHOTOYHBIE UMITYJILCHBIE HOHHBIE U AJIEKTPOHHBIE IHOJHBIE CHCTEMBI.
3akoH borycnasckoro-Jlenrmioopa. MarHuTHBIC U AJIEKTPOCTATUYECKHE CH-
CTEMBI II0JIABJICHMSI 2JIEKTPOHHOIO KOMIIOHEHTA B HOHHBIX IM0/1aX. 3ana-
SIHHbIE YCKOPUTENbHbIE HEUTPOHHBIE TpYOKH. PeHTrenoBckue Tpyoku. Mnes
KOJIJIEKTUBHOTO YCKOPEHMSI HOHOB. Y CKOpeHHE B IPAMBIX mydkax. O6pa-
IICHHBIE TUOBI.

[1-12]

B3anMopnencTere 3apsyKeHHBIX TSKEIIBIX U JIETKUX YaCTHUL C BELECTBOM.
OHeprerudeckue norepu. Jnuna npodera. [IpuHIMIBI perucTpanuu 3aps-
JKEHHBIX 4acTull. JIeTEKTOpHI.

[1-12]

[IpuMeHeHne yCKOpUTENeH 1 IIJIa3MEHHBIX YCTAHOBOK B IPUKJIAIHBIX 3a-
nadax. Hepaspymaromuii KOHTpOJb, IeYeHHE OHKOJIOTHYECKUX 3a00I1eBa-
HUH, MOTy4YeHUE SAAEPHBIX QUIBTPOB, SJHEPreTHYecKasi HaKkauka JIa3epHbIX
CUCTEM, CTEpUJIN3aIUs, JIEKTPOHHbBIE U HOHHbIE TeXHOJOTUU. Hanbuienue
TOHKUX TUIEHOK. HampaBiieHHbIN Harpes.

[1-12]

[Ipumenenue yckopurenei B siiepHoOi pusnke u pU3MKe 3JIeMEHTapHBIX
YacTull. SInepHble peakiuu ¢ 3apsbKeHHbIMU yacTuiiamu. Pacniaasl. B3au-
MOJIEHCTBUE YCKOPEHHBIX ITYYKOB C HEMOABUKHBIMA MULIEHIMHU U MEXIY
co0oi. DHeprusi B3auMOICHCTBHS YaCTHI] B CUCTEME IICHTPA Macc.
Bcerpeunsie nmyuku. Hakonurenu. [{luknnyeckue v IMHEHHBIE KOJUIAWIEPBI.

[1-12]




PacyerHo-rpaduyeckas padbora
Pacuetno-rpaduueckas pabota He MpeycMOTPEHA yUeOHBIM TUIAHOM.

KypcoBas padora
KypcoBas paboTa He npeycMOTpEeHa yUeOHBIM IIJIAHOM.

KypcoBoii npoekTt
KypcoBoii mpoekT He MpeayCMOTPEeH YIECOHBIM IIJIAHOM.

Oo0pa3oBaTe/ibHbIE TEXHOJIOTUI

Peanuzanus mpomecca OCBOSHHMS [AaHHOW IUCHUIUIMHBI OOECIICUMBACTCS YTCHHEM JICKILUH,
IMPOBCACHUECM NPAKTHICCKUX 3aHATHHN C nporpaMMHBIMU CPCACTBaAMU, NPCAHASHAYCHHBIMHA JISI MO-
JEeTUPOBAHHS TEXHOJIOTHUECKHUX IMPOIECCOB, TOCTYNOM KaKAoro oOydaromerocsi K 0a3aMm JaHHBIX U
OoubmoTeyHpIM (oHIaM, GOPMHUPYEMBIM 10 IOTHOMY ITEPEYHIO pa3AesioB (MOIyJIei) TaHHOH paboueii
IPOTPaMMBI.

[IpakTuueckasi OArOTOBKA MPU pealn3alui yueOHOW AUCUUILUIMHBI OPraHU3yeTCs IyTeM IPOo-
BCACHUA IMPAKTHUYCCKUX 33,H$ITHI>1, npeaycMarpuBarOmmx y4acTuc 06y11a101111/1x<:ﬂ B BBITIOJIHCHUHU OT-
JETBbHBIX 2JIEMEHTOB Pa0OT, CBA3aHHBIX C OyAyIIel MPpo(ecCHOHATbHON A TETbHOCTHIO.

HpaKTquCKaﬂ IIOATrOTOBKAa TAaKXXC BKIOYACT B ce0s1 3aHsATHUA JICKOMOHHOT'O THIIAa, KOTOPBLIC
IpeayCcMaTpUBAIOT Nepenady yueOHol mHpopManuu oOydaromumces, He0OXOAUMOHN sl TOCIeIy 0-
IIETO BBIMOJIHEHHS padoT, CBA3aHHBIX ¢ Oynymeil mpodeccHoHaNbHOM AesITeTbHOCTHIO.

Kommnetotepusie kinaccel BUTU obGecniedensl qoctynom K cetdt VIHTEpHET [u1sl caMOCTOSTEIbHOM
MOATOTOBKH o0ydaromuxcs. Ha kadenpe nmeercss KOMITBIOTEPHI ¢ BO3MOXKHOCTBIO Pa0OTHI B CHIEIUAIb-
HBIX IporpaMMax M J0CTyIa K COBPEMEHHBIM NMpO(ecCHOHANBHBIM 0a3aM JaHHBIX, HHHOPMALIIOHHBIM
CIIpaBOYHBIM U ITOUCKOBBIM CUCTEMAaM, K TAKHUM KaK Oaza JAaHHBIX MCPHUOIANYCCKUX HSI[aHHi/JI.

DoH/ OLICHOYHBIX CPEICTB

@DOHJ OLIEHOYHBIX CPEACTB IO JUCIHUILUIMHE OOECIEeUHBAET MPOBEPKY OCBOEHUS IIAHUPYEMBIX
PE3YyIbTAaTOB 06y‘IeHI/I$I (KOMHGTCHHI/Iﬁ n ux I/IH,Z[I/II(aTOpOB) mocpeaACTBOM MCPOHPHHTI/Iﬁ TEKYyLICTO,
pY6C)KHOFO N IPOMECKYTOYHOI'O KOHTPOJIA MO JUCHUIIIINHEC.

CBs3b MCKOAY (I)OpMI/IpyeMLIMI/I KOMIICTCHIUAMU U (I)OpMaMI/I KOHTPOJII UX OCBOCHUS MPEACTAB-
JIeHa B CJIEAYIONIEH Ta0IuIe:

Koza u HaumenoBanue
WHJMKATOPa JOCTHKEHUS
KOMIIETEHIINI

HanmenoBanue
OneHoyHoro cpencTaa

HaunmenoBanue KOHTpoO-
n/n JUPYEMBIX pa3JesioB (TEMBbI)

Bxo/1HOI KOHTPOJIb

BOHpOCBI BXOJHOI'O KOH-

1 BxonHOM KOHTPOJIb
TpoJ1s (MMCbMEHHO)

ATTeCTaI_II/IH pasaciioB, TCKyIJ_II/Iﬁ KOHTPOJIb YCIICBACMOCTH

2 O61ue nonoxxeHus o puznye- 3-TTK-2, -TK-2, B-TTK-2, KomnokBuym (mucbMeH-
CKUX YCTaHOBOK HO)

3 Buas! pusndyeckux ycTaHOBOK, 3-T11K-1, KomnokBuym (nmuceMeH-
MPUHLINI PabOTHI ¥ 00JIaCTh V-TIK-1, B-TIK-1, 3-T1K-2, HO)
IIPUMEHEHHS. VY-1IK-2, B-TIK-2.

[TIpomMexxkyTouHas arrectanus

4 3auer 3-TIK-1, Y-IIK-1, B-TIK-1, Bormpocs! k 3auery

3-11K-2, V-TIK-2, B-TIK-2. (TMCBMEHHO)

Bonpochbl BXOAHOT0 KOHTPOJIS:
1. Yro usyyaer sinepHas pusuka?



2. CTpoeHue aTOMHOTO sIpa.

3. SnepHble CUIIBI U UX CBOMCTRBA.

4. Kakue Mojienu sijjpa Bbl 3HaeTe?

5. SlnepHble peaklMH U UX KiacCupuKaius

6. Jlenenue Tsokenbix saep. OCKOIKU U MPOIYKTHI JEJICHUS sIIIep.
7. SlnepHble peaKkToOpBbI.

8. Uto npousomuuio Ha YepHoObuibckoir ADC?

9. Kakwue peaktopsl Bel 3HaeTe?

10. Bunpl u3nyueHus.

Bonpocs! k pasneny 1

1. Onucanue konnekTHBOB MUKpoYacTHl B DY,

2. OcHOBHbIE BU/IbI (PU3MUECKUX YCTAHOBOK: YCKOPUTEIH 3JIEKTPOHOB U HOHOB, IJIa3MEHHbBIE
TE€HEPATOPBI U YCKOPUTEINIH, TEPMOSIIEPHBIE YCTAHOBKH, HEUTPOHHBIE T€HEPATOPHI, CENApaTOPhl, CIEK-
TPOMETPBI, YCTAHOBKH JJISl 3JIEMEHTHOTO aHaJIN3a, CHCTEMbI PETUCTPALIMY MUKPOYACTHUL, BAKYYMHBIE
CUCTEMBI, T€HEPATOPHI JIEKTPOMAarHUTHBIX KOJIEOaHUH.

3. McTouHUKY 3apsKEHHBIX YaCTUIL U TUIa3MBbl.

4. DneMeHTapHbIE MOHATHUS O CBOMCTBAX IUIa3MBbl.

5. IIma3zma B MarHuTHOM I10JI€.

6. MeTroabl OIy4eHUs T1a3MBbl.

7. IloHsiTHE O Ta30BOM pa3psije.

8. DIEKTPOHHBIE JIABUHBI.

9. Pa3psqHUKN- KOMMYTaTOPBI.

10. JlyroBble I1a3MOTPOHBI.

11. ITna3mMOTpOHBI Ha OCHOBE BBICOKOYACTOTHOTO pa3psiia, pa3psAa B CKPEIIEHHBIX dJIEKTPO-
MarHMTHBIX MOJIAX U pa3psia ¢ NOJIBbIM KaTOJOM.

12. IIna3MeHHbIE YCKOPUTEIH.

13. Yckopurenu Xomna.

14. PenbcoTpoHBI.

15. YckopuTenu ¢ 3aMKHYTBIM JIpei()oM 31€KTPOHOB.

16. ITma3zMeHHBIE ABUTATEIN.

17. MI'/] renepaTopsl.

18. Cuctema «ma3MeHHBINH (POKyC».

19. JIazeps! 1 nazepHas mazma.

20. CBoiicTBa JIA3€PHOM IJIA3MBI.

21. JlazepHble HOHHBIE UCTOYHHUKH U TUIA3MOTPOHBI.

22. YckopeHue HOHOB Ha (hpOHTE Ja3epHON TIa3MBl.

23. Katoapl. IOHHBIE U 3JIEKTPOHHBIE HCTOYHUKH.

24. ®opMHpPOBAHUE ITYYKOB 3apsKEHHBIX YaCTHUI M IJIA3MEHHBIX TOTOKOB.

25. UcTOYHMKN MHOT03aps/IHBIX HOHOB.

26. DeMeHThI IMarHOCTUKU ITyYKOB 3apsDKEHHBIX YaCTHIL U MIJIa3MBl.

27. BakyymHusble cucteMbl VY.

28. MeTopbl MOTYy4YEeHUSI BaKyyMma.

29. BakyyMHbI€ HACOCBHI.

30. ITpubGopsI 17151 M3MEpPEHUS BaKyyMa.

31. JIBuKeHue 3apsyKEHHBIX YaCTUL B MArHUTHOM I10JI€.



32

. MarHuTHbIE cenaparopbl, Macc- CIIEKTPOMETPBI U SHEPreTUUECKHUE CIIEKTPOMETPBI 3apsi-

KCHHBIX MUKPOYaCTHII.

33
34
35
36
37

. luknuaeckue yCKOPUTEH 3apsSyKEHHBIX YaCTHII.

. berarponnsie koebanus.

. HOHSITI/IC yCTOfI‘IPIBOCTPI JOBUXKCHUS YaCTHUIBI B HUKINYCCKOM YCKOpI/ITeJIe.
. ITokazarens craga MarHUTHOTO MOJIS.

. CunpHas GOKyCHpPOBKa.

Bonpocsl K pa3zieny 2
38. LluknoTpos.

39

40.

41

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

55

56.
57.
58.
59.
60.
61.

HMOHHBIX

62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

. CHHXpOLIMKJIOTPOH.
da30BOE ABUKEHUE.
. YpaBuenue (ha30BbIX KOJIeOAHUN.
[Tpunnumn aBroda3zupoBku Bekcnepa.
CUHXPOTpPOH.
MukpoTpoH.
NHayKIMOHHBIE YCKOPUTEIIH.
beraTpon.
[ToHsiTHE O IMHENHOM MHIYKIIMOHHOM YCKOPHUTEIIE.
DNEKTPOCTAaTUUECKUE YCKOPUTEIIH.
I'enepatop Ban-ne-I'paada.
I'eneparopst Kokpodra-Yonrona.
HIMIynIbCHBIE 2IEKTPOCTAaTUUECKHUE YCKOPUTEIIH.
JIuHeWHbIE pe30HAaHCHBIE YCKOPUTEIH.
OcobeHHOCTH YCKOpeHUs U (POKYCUPOBKU MOHOB U 3JIEKTPOHOB.
®da3o0Boe ABUKEHUE.
. YCKOPSIOIIHUE CUCTEMBI.
Cucrembl BBICOKOYACTOTHOTO MTUTAHUS.
KII/ yckopeHnus.
Pexynepanns BY momHocTH.
CHUITBbHOTOYHBIE UMITYJIbCHBIE HOHHBIE U 3JIEKTPOHHBIE TUO/IHbIE CUCTEMBI.
3akoH borycnasckoro-JIeHrmropa.
MarauTHble U IEKTPOCTATUYECKUE CUCTEMBI ITOAABIICHUS JIEKTPOHHOIO KOMIIOHEHTA B
J0JaxX.
3anasiHHbIE YCKOPUTEIbHbIE HEHTPOHHBIE TPYOKH.
PentrenoBckue TpyOKwu.
W nest KONIEKTUBHOTO YCKOPEHHUS NOHOB.
YckopeHue B IpsIMbIX ITydKax.
OO6pareHHbIe AUOTBI.
B3anMopeiicTBre 3apsyKEHHBIX TSHKEIbIX U JIETKUX YaCTHUIL C BELIECTBOM.
Ouepreruyeckue norepu. Jnmuna npodera.
[IpuHUHKIIBI perucTpaly 3apsKEHHBIX YaCTHII.
JIeTeKTOPBL.
[IpuMeHeHne yCKOpUTeNel U MIa3MEHHBIX YCTAHOBOK B MPUKIIA/IHBIX 3a/1auax.



72

. Hepazpymmaronuii KOHTpOJIb, Ie4eHNUEe OHKOJIOTMYECKUX 3a00JI€BaHUH, TOyYSHHE SACPHBIX

(bHJ'IBTpOB, OHEPreTUUCCKasd HaKadyKa JIa3€pHBIX CUCTEM, CTCpHUIIN3alnA, SJICKTPOHHBIC U HOHHBIC TCX-

HOJIOT'HH.

73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
&4.

85

Hamnpuienue TOHKUX MIIEHOK.

Hanpasnenublii Harpes.

[Ipumenenue yckopuTtelnei B saepHOil pu3uke u Gu3MKe dJIeMEHTAPHBIX YaCTHII.
SnepHble peakuuu ¢ 3apsKEHHBIMU YaCTULIAMM.

Pacnangr.

B3aumojeiicTBiue YCKOPEHHBIX ITyYKOB C HEMOABUKHBIMU MUIICHIMU U MEXKITY COOOI.
OHeprus B3aMMOJEHCTBUS YaCTHI] B CUCTEME LIEHTpa Macc.

Bcerpeunsie myuku.

Haxkonurenu.

[uknryeckue v TMHEWHBIE KOJUIAMIEPHI.

OcHOBHbIE CBOWMCTBAa HEUTPOHOB U raMMa KBaHTOB. [IpMHIMIIBI MX JETEKTUPOBAHUS.
I'eneparust HEUTPOHOB U raMMa-KBaHTOB B DDV .

. AKTUBallMOHHBIN aHAJIW3 COCTaBa BEILIECTBA C UCIOJb30BaHUEM T€HEPATOPOB HEUTPOHOB U

raMMa-KBaHTOB.

86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

HelTpoHHBIi KapOTaX CKBAKHH.

JlucraHinoHHOE OOHApYKEHHE B3PbIBYATHIX U HAPKOTUUYECKUX BEILECTB.
Onpenenenre BIa)KHOCTH U a30TOCOAEPIKAHUS [10YB U PACTEHUH.
SInepHble peakluy CUHTE3a.

ConHeunas >Heprus.

Bonoponnas 6omo0a.

TepMosinepHbIE yCTAaHOBKH.

MaruuTtHoe yaepKaHue BBICOKOTEMIIEPATYPHOH TJIa3MBbl.
Kpurepunii JIoycona.

MarHuTHBIE JIOBYIIKH.

Cucrema Tokomaxk.

Cucrema «["anaTesi».

CucreMsbl ¢ HHEPLIUATIBHBIM yJI€P/KaHUEM TIa3MBbl.

[IpoGnemb! ynpaBiisieMoro TepMOs,IEPHOTO CUHTE3A.

Bonpocsl k 3auery:

0

RRpooo~NoO R~ E

12
13
15

[Tonsitne pusnyeckoit ycranoBku (DOVY). OcHOBHBIE BUABI (PHU3NUECKUX YCTAHOBOK.
OcHOBHBIE TTOIXO/IBI K Kiaccuukanum yacTuil. Mx o01mrast xapakTepucTuka.
TuIbl ICTOYHUKOB 3apsKEHHBIX YACTUI] U PUHIHUIIBI UX IEHCTBHUSL.
DJIeMEHTapHbIE TOHATHUS O CBOMCTBAX IJIA3MBbl.

[1na3ma B MarHUTHOM IIOJIE.

MeToapl TOTy4YeHUS TIIa3MBbl.

DIIEKTPOHHBIE JIABUHBI.

BBICOKOBOIBTHBIE KOMMYTATOPHI (Pa3psIIHUKH).

[1ma3sMOTpOHBI.

. I[Ina3aMeHHBIE YCKOPUTEH.

. Yckopurenu XoJua.

. Bakyym B ¢u3udeckoit ycraHoBKe. MeTOIbI MOTyUeHUs BaKyyMa.

. I[Ipubops! anst n3MepeHus BaKyyma.

. DNEKTPOHHBIN JUOJ.



16. BiusiHre MarHUTHBIX MOJICH HA pabOTy JIEKTPOHHOTO IUO/A.
17. DMUCCMOHHBIE NCTOYHUKHU AJIEKTPOHOB.

18. IlIxana 37eKTPOMarHUTHBIX KOJIEOAHHIA.

19. T'azopaspsaHbie TPUOOPHL. Y CTPOKWCTBA HA UX OCHOBE.

20. DneKTpocTaTH4eCKUue YCKOPUTEIH.

21. MHayKIMOHHBIC YCKOPUTEIH.

22. JluneiiHbIe TUKIMYECKHE YCKOPUTEIIH.

23. Pe3oHaHCHBIE IUKINYECKUE YCKOPUTEIH.

24. JluHeliHbIe PE30HAHCHBIC YCKOPUTEITH.

25. XapakTepuCTHKa PEHTI€HOBCKOIO U raMMa-U3JIy4eHHs], UX B3aUMOJICHCTBUE C BEIIECTBOM.
26. CrieKTpoMeTphI 3apsSKEHHBIX YACTHII.

28. TepmosiiepHbIil peakTop.

29. [Ipob6eMBbl TEPMOSICPHOTO CHHTE3A.
30. TepMosiiepHbINA CUHTES.

31. YaepkaHue miaa3Mebl.

32. TOKOMAK.

33. Tepmosnepusiit peaktop UTOP.

34, Crennatop.

HIxanbl onleHKH 00pa30BaTeIbLHbIX JOCTHIKEHHI !

NoNo bane! 3a BuA TpeboBaHus K 3HAHHUSIM
o paboTHI
MaxkcuManbHbIN Oanil BHICTABIISIETCS] IPY IIOJHOM U IIPaBUIILHOM BBIIIOJIHCHUN
YO BX -9-10 | 3ajanuii, riryOOKOM W TIPOYHOM YCBOGHHH CTYJCHTOM IPOIPAMMHOTO Mare-
1 YO3n-5 puana, 4YeTKOM H3JI0)KEHUH TOCTAaHOBOK 3a/ad, aJTOPUTMOB M PE3yJIbTaTOB
KJI-5 peleHns 3a1a4, BHIBOJIOB IO pe3yibTaTaM padOThl, TOTOBHOCTH BBIMOJHSITH
JTAHHYIO paboTy B MPaKTHKE.
JlaHHbIi1 OaiuT BBICTABIISIETCS TIPU TIOJTHOM U MPaBUIILHOM BBITIONTHEHWH 3aJIaHHH,
YO BX —-7-8 | ycBOGHHH CTYIEHTOM IPOTPaMMHOIO MaTepuaia, YeTKOM H3JI0KEHHH ITOCTaHOBOK
2 YO 3n—4 3a/1a4, AITOPUTMOB U PE3YJIbTATOB PEILCHHS 33/1a4, BHIBOJIOB 10 Pe3yJibTaTraM pa-
KII-4 0O0TBI, TOTOBHOCTH BBITIOJIHATE JJAHHYIO PaOOTy B MPAKTHKE, HO HEKOTOPbIE BO-
TMPOCHI U3JIaraeT HeMoCe0BATeIbHO, OMYIIEHb! HETOYHOCTH.
YOBX -6 JanHplii 6ayu1 BBICTABIAETCS CTYJCHTY NPH BBIIOJIHEHHH PabOThI, HO y CTY-
3 YO 3n-3 JCHTA HET IOJIHOTO IMOHWMAaHHMS MMOCTAaHOBOK 33/1a4, METOJOB U Pe3yJIbTaTOB
KJI-3 pelIeHuH.
VO BX <6 O1eHKa «HEYAO0BIETBOPUTEILHOY BBICTABIISIETCS CTYIEHTY, KOTOpBIN HE MOJI-
4 VO 31 <3 HOCTBIO BBINOJIHUI paboTy, HE OCBOMJI 3HAYUTENHLHON YacTH MPOTPaMMHOIO
KJT <6 MaTepuaia, A0MyCKAET CYIECTBEHHbIE OIMOKYU TPH TPAKTOBKH MOCTAHOBOB
3aJ1a4, METOJIOB PEIICHUH, MOJYYEHHBIX Pe3yIbTaTOB.
Bajibl Onenka

(urorooit | (DaJu1 32 OTBET
pPEUTUHIOBOM|  HA 3a4eTe)

TpeGoBanus kK 3HAHUAM

OIICHKH )
-O11eHKa «3a4TE€HO0» €CIIM OH UMEET 3HaHHUSI OCHOBHOI'O MaTepuarna,
€M  OH  TPOYHO  YCBOWJI  TPOTPAaMMHBIM  MaTepual,
MOCJIEIOBATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro u3JjiaraeT ero
100-60 «3aumeno» | Ha 3a4yeTe, BIAZceT HEOOXOAMMBIMH HABBHIKAMH U TPUEMaMU HMX

30 - 50 6an106 | BHINOJIHEHNUS, YMEET TECHO YBS3bIBATH TEOPHIO C PAKTUKOM

-YyeOHble TOCTHKEHUS B CEMECTPOBBIM MEPHUOJ U pe3yibTaTaMu
PYOEKHOTO KOHTPOJS JEMOHCTPUPYIOT JOCTaTOYHYIO CTEIEHb
OBJIQJICHMS IPOIPAMMHBIM MAaTEPUATIOM.




-OI1IeHKa «HE 3aYTEHOY BBICTABJISICTCS CTYACHTY, KOTOPBIA HE 3HACT
3HAYUTENILHOM dYacTH TPOTPaMMHOrO MaTepuana, JOIycKaer
CyIleCTBeHHbIe OmMOKK. Kak mpaBmio, OIEHKA «HE 3a4TCHO»
«He 3aumeHOoy | CTaBUTCS CTYACHTAM, KOTOPbIE HE MOTYT MPOJOJDKUTH O0ydeHHUE
0 -29 6annos | 6€3 NOMOTHUTEIBHBIX 3aHATUH IO COOTBETCTBYIOIICH TUCIUTIIINHE.
-YueOHbIe OCTHKEHUS B CEMECTPOBBIM MEPHOJ U Pe3yIbTaTaMu
PYOSIKHOTO KOHTPOJIA JEMOHCTPUPOBAIM HE BBICOKYIO CTCIICHBb
OBJIAJICHUS TIPOTPAMMHBIM MaTEPUAaIOM M0 MUHUMAJIbHOU IIJIAaHKE.

59-0

Crynent, nonyunBiuii MeHee 60% OT MakcCUMalIbHOTO Oaa 3a pas/ien AUCHUILTUHBI WIH MPO-
MEKYTOYHYIO aTTECTAllMIO, CAUTACTCS] HEATTECTOBAHHBIM I10 JTAHHOW JNCIMIUINHE.

Taﬁ.lmua AJIA aHAJIN3a COOTBETCTBUA U B3AMMHOI'O II€PECIETA OCHOK B Pa3/IMYHLIX IIKaA-

Jlax
Cymma Onenka mo 4-x Onenka
0aJ110B 0aJIbHOI IKaJIe 3auer (ECTS) T'panauus
90 - 100 5 (OTIUYHO) A OTIUYHO
85 -89 B OYCHb XOPOIIIO
75— 84 4 (xoporto) C XOpOIIIO
3a4TEHO
70-74
D YIOBJIETBOPUTEILHO
65-69 3 (Y1OBJIETBOPUTEIIBHO)
60 — 64 ya P E MIOCPEJICTBEHHO
HE
Huxe 60 2 (Hey10BJIETBOPUTEIILHO) SAUTCHO F HEYJIOBJIETBOPUTEIIBHO
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Hnmepnem-pecypcol

ITouckoBbie cucTeMbl HHTEpHETa yandex.ru, google.ru, rambler.ru mo KOHKPETHBIM BOMpPOCAM
00BEKTA IMOKCKA.

MaTepuajibHO-TeXHHYECKO0e o0ecneyeHue JUCHUIINHbBI
.HCKI_[I/IOHHBIC 3aHATUA HpOBO)IHTC}I B quGHOﬁ ay,Z[I/ITOpI/II/I, OCHameHHOﬁ HCOGXOI[I/IMBIM 060-

pPyAOBaHUCM (HpOCKTOpOM, I[OCKOI\/'I, KOMHLIOTCpOM) IJId IPOBCACHUSA JICKHUOHHBIX 3aHATHH C IOMO-
B0 npe3eHTauHﬁ. I[J'ISI MMPOBCACHUS IMPAKTUUCCKUX pa60T 1 BBITIOJIHEHHUS CaMOCTOSTEIbHOM pa6OTLI
HCIIOJIB3YIOTCHA y‘-ICGHBIC KOMIIBIOTCPHBIC KJIIACCHI C BBIXOJAOM B I/IHTepHeT " JIMOCH3WOHHBIM IIPO-

rpaMMHBIM obecnieueHueM. Mcnonbszyemoe nporpammuoe odecriedenne: MS Office, Internet Explorer,
MathCAD.

y‘leﬁHO'MeTOIll’I‘IeCKHe PEKOMEHAANNA JIA CTYI[eHTOB

1. Ykazanus it npOoCayIIMBaHUs JEKIUH

[Tepen HauanoM 3aHATHI BHUMATEIHFHO 03HAKOMHUTHCS C YI€OHBIM IJIAHOM TPOBEICHUS JICKIIUHA U
CITUCKOM PEKOMEHIOBAaHHOM JIMTEPATYPHI.

Hepe):[ IIOCCUIICHUEM oqepe,uHoﬁ JICKIIUH OCBCXKHUTH B IIaMATH OCHOBHBIC KOHIICTIIIN U HpOfIIICHHOFO
panee Matepuana. [1oIroTOBUTH MpH HEOOXOIUMOCTH BOTIPOCHI IpernoaBareito. He Hamo omacaTbes,
4TO BOIIPOCHI MOT'YT 6I>ITI> MMPOCTBIMH.
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Ha nexiuu ocHOBHOE BHUMaHHE CIIEAYET YIeNATh He (opMysIaM U MaTeMAaTUYECKUM BBIKIIAIKaM,
a coZiepKaHUI0 U3y4aeMbIX BOIIPOCOB, ONPECIICHUSM U ITOCTAHOBKaM 3aj1au.

B npouecce nzydeHus JeKIMOHHOTO Kypca HE00X0IMMO TI0 BO3MOKHOCTH YaCTO BO3BPAILATHCS K
OCHOBHBIM TOHATUSM M METOAAM peUIeHHs 3a1ad (3/eCh BO3MOXEH BbIOOPOYHBIA KOHTPOJIb 3HAHUHN
CTYJICHTOB).

XenarenbHO HUCIIONB30BATh KOHCIIEKTHI JIEKIMM, B KOTOPBIX HCIIOJB3YETCSl MPUHSTAs Mpenojia-
BaTesieM cucTemMa 0003HauUCHUA.

Jliia Gonee moipoOHOTO U3yYeHHs Kypca ciieqyeT paboTaTh C peKOMEHIOBAaHHBIMH JIUTEPATYP-
HBIMU MICTOYHUKAMH U BHOBb IMOSIBIISIOIIMMHCS UCTOUHUKAMHU.

2. Yka3zaHus JUIs y4acTusl B IPAKTUUECKUX 3aHATHUSIX

[lepen mocerieHneM ysICHUTh TEMY MPAKTUYECKOTO 3aHATUS M CAMOCTOSTENIFHO U3YYUTh TEOpe-
TUYECKHUE BOTIPOCHI.

B KkoHIIE MPaKTUYECKOTO 3aHATHA MPU HEOOXOIMMOCTH BBIICHUTH y NpEnojaBaTessl HEsSCHbIC
BOIIPOCHI.

OcHOBHBIE pe3yNbTaThl BHIIIOJIHEHUS Pa00OTHl HEOOXOAMMO pacIeyarars.

3. Yka3zaHus 1Sl BBITOJHEHUS] CAMOCTOSITETTLHOM paboThI

[TonmyunTs y mpernogaBaTelns 3a1aHue U CIHCOK PEKOMEHII0BaHHOW JUTeparypsl. M3ydyenue teo-
PETHYECKHUX BOIIPOCOB CIEAYET MPOBOAUTH MO BO3MOXKHOCTH CaMOCTOSITENILHO, HO TIPU 3aTPYAHEHHSIX
o0paraThCs K IPernoaaBaTelio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTaHHON paboTe.

[Tpu BeIMOTHEHNN (PPOHTATBHBIX 33aJaHUN MO0 YCMOTPEHHUIO MPEToAaBaTes padoTa MOXKET ObITh
olleHeHa 0e3 MUCHhMEHHOr0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOIBHBIE BOIPOCHI, MPU YCIOBUH aK-
TUBHOM CaMOCTOSITEILHOUN pabOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

Takum 00pa3oMm, caMoOCTOsATENbHAsT pabdoTa CTYACHTOB SBISETCS HEOOXOIUMBIM KOMITOHEHTOM
MOJTy4YEeHHU s OJTHOLIEHHOTO BBICILIEr0 00pa30BaHMUA.

MeTtoanyeckue peKOMEHAAUN [JIsl IpenoaaBaTeaen

1. Ykazanus ais npoBeACHUS JIEKIUN

Ha nepBoii BBoHOM JeKkuu crenath o0l 0030p coaepkaHusi Kypca U OTMETUTh HOBBIE Me-
TOJIbI ¥ TTOJIXOJIBl K PEIICHUIO 33J]ay, pacCMaTpUBAEMbIX B KypcCe, JOBECTH J0 CTYJIEHTOB TPeOOBaHMS
Kadenpbl, OTBETUTH HA BOIIPOCHI.

[Ipu moAroToBKe K JEKIMOHHBIM 3aHATUSAM HEOOXOAMMO MPOAYMAaTh IJIaH €ro MpOoBEACHHUs, CO-
JiepKaHue BCTYMUTEIbHON, OCHOBHOM M 3aKJIIOYMTEIbHOM YaCTH JIEKIIMH, O3HAKOMHUTHCS C HOBUHKAMU
y4eOHOM 1 METOIMYECKOM TUTepaTyphl, MyOIMKAIUAMU TEPHOANYECKON MeYaT 10 TeMe JEKIIHOHHOTO
3aHATHUS. Y TOYHHUTD IUTAH TPOBEACHMS MPAKTUUYECKOTO 3aHATUA Mo Teme jekiuu. [lepen uznoxxenuem
TEKYIIEero JIEKIIMOHHOTO MaTepHaja HalOMHUTh 00 OCHOBHBIX MTOTaX, JOCTUTHYTBHIX Ha MPeJIblTyIIIX
nekuusax. C 3Toil 1enblo 3a7aTh HECKOJIBKO BOIPOCOB ayAUTOPHH U OCYIIECTBUTH BHIOOPOYHBINA KOH-
TPOJIb 3HAHUS CTYACHTOB.

B xoze nexkimoHHOro 3aHATHs MpenojaBaTelb T0JKEH Ha3BaTh TEMY, y4eOHbIe BOMPOCH], O3HA-
KOMUTB CTYACHTOB C IEPEYHEM OCHOBHOM M JIONOJIHMUTEIBHOW JMTEpaTypsl IO TeMe 3aHATHS. Pac-
KpbIBasi coJiepsKaHne Y4eOHBIX BOINPOCOB, aKIIEHTHPOBATh BHUMAaHHE CTYJEHTOB Ha OCHOBHBIX KaTe-
TOPUSX, SIBICHHUSX U MPOLECCAaX, OCOOCHHOCTAX MX MPOTeKaHus. PacKpbIBaTh CYIIHOCTb U COZEp KaHUE
Pa3IMYHBIX TOUEK 3PEHUS U HAYYHBIX MOAXO0/I0B K 00BSCHEHUIO TeX WJIM UHBIX SBJICHUH U MPOLIECCOB.

Crnenyer apryMeHTHPOBaHO OOOCHOBAaTh COOCTBEHHYIO MO3UIUIO MO CIIOPHBIM TEOPETHUECKUM
Bonpocam. [IpuBoauTe npumepsl. 3a1aBaTh MO XOAY U3JI0KEHUS JIEKIIMOHHOTO MaTepuaja puTopuye-
CKHE BOIPOCHI U CAMOMY JaBaTh Ha HUX OTBET. JDTO CIOCOOCTBYET aKTUBHU3AIMU MBICIUTEILHON J1es-
TEIBHOCTU CTYIEHTOB, ITOBBIIIECHUIO UX BHUMAHUS U UHTEPECA K MAaTEpHAILy JEKLINHU, €€ CONEPIKAHNUIO.
[IpenoiaBaTens JOKEH PYKOBOJUTH paOOTON CTYJEHTOB MO KOHCHEKTHPOBAHUIO JIEKIIMOHHOTO Ma-
Tepuana, oJ4epKuBaTh HEOOXOJUMOCTb OTPaXKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJOXEHUN U3ydyaeMOn
TEMBI, 0CO00 BBIJEIISASA, KaTerOPUABHBINA amnmapar. B 3akIiouuTeNbHOM 4acTH JIEKIUMU HEOOXOIMMO
copmynupoBaTh OOIIME BBIBOJBI 110 TEME, PACKPBIBAIOLINE COAEP>KaHUE BCEX BOIPOCOB, MOCTaB-



JICHHBIX B JIeKIUH. OOBSBUTH IJIAH OUEPEAHOTO MPAKTHYECKOTO 3aHATHS, AaTh KPaTKUE PEKOMEHIAIUN
[0 TTOJTOTOBKE CTYAEHTOB K NPaKTHYECKOMY 3aHATHIO. ONpeAenuTh MECTO M BpeMs KOHCYIbTalluu
CTY/IEHTaM, MOXKEJIaBIIMM BBICTYIIUTH C JOKJIAJAaMHU U pedepaTamu.

Ha nocnenneit nexkuuu yaenuts Bpems JIst 0030pa HamOosee BaXKHBIX IMOJIOKEHHUH, paccMOT-
PEHHBIX B Kypce.

2.Yxa3aHHs 0 KOHTPOJIIO CaMOCTOSITEIEHON pabOThI CTYAEHTOB

[To ycmoTpeHuto mpernojaBaTels 3aaHue Ha CaMOCTOSITENbHYI0 paboTy MOXET ObITh WHIMBH-
IyaJIbHBIM WIN (PPOHTAIBHBIM.

[Tpu mMcnonbp30BaHUU MHIMBHUAYAJIBHBIX 3aJaHUIl TpeOOBAaTh OT CTYACHTA MHUCbMEHHBIH OTYET O
IPOJICIAHHOM padoTe.

[Ipu npuMeHeHHH (POHTATBHBIX 33JaHUN BECTH KOJUICKTUBHBIE OOCYXICHHS CO CTyICHTaMHU
OCHOBHBIX TEOPETHUYECKHX IMTOJI0KESHHH.

C nenpro KOHTPOJSI KayeCTBA BBIMOJIHEHHUS CaMOCTOSITENbHOW paboThl TpeOOBaTh MHAWBUIY-
aJIbHBIE OTYETHI (JOIMYCTHMO BMECTO IIMCHMEHHOTO OTYETa MPUMEHSTh HHAUBUIYabHbIE KOHTPOJILHBIC
BOIIPOCHI).

[IporpamMma cocraBiena B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUDU u yuebHbIM 1U1a-
HOM OCHOBHOH 00pa3oBaTeiibHON MporpaMmbl 1o crienuaibHOCTH 14.05.02 ATOMHBIE CTaHIIUU: TIPO-
E€KTUPOBAHUE, FKCILTyaTalUs U HHXUHUPUHT

Pabouyto mporpaMMmy coCTaBMII IOIEHT _— Kynamesa 1.0O.
ff//“,' —

Peniensent: nomeHt Edpemona T. A.

[Tporpamma onobpena nHa 3acenannun YMKC 14.05.02 ATOMHBIE CTaHIIMU: MPOCKTHPOBAHHE,
9KCIUTyaTanus U MHKUHUPUHT oT 15.11.2021 rona, mpotokosn Ne2.

[Ipencenarens yueOHO-METOIUIECKON KOMUCCUT ~ ﬁ“ JIanuna A.C.




