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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 CTYJICHTOB C COBPEMEHHOM anmnapaTypoil, BBIYMCIUTEIbHON TEXHUKOM U BhIpa-
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 aucuuiiinHbl B ctpykrype OOITI BO

JlucumiuinHa OMHMpaeTcs Ha COJCPIKAHHE CICAYIOIMNX yYeOHBIX AUCIMILINH: oOmas Qu3uka,

aTomMHas (u3uKa, saepHas Gusnka, TeOpus nepeHoca HEHTPOHOB, (PU3UKA SIEPHBIX PEAKTOPOB.

B pe3sysnbrare u3ydeHus 3THX AUCHUILUIMH 0Oydarouiuecs AOJKHBI 3HATh: UCTOUHUKHU 3apshKeH-
HBIX YaCTHII ¥ TUIA3MBI, DJIEMEHTAPHBIC MTOHATHS O CBOMCTBAX IJIa3Mbl, IBUKCHHE 3aPsDKEHHBIX YaCTHUI]
B MarHUTHOM I10JI€, B3aUMO/JICHICTBHE 3apsyKEHHBIX TSDKENbIX M JIETKUX YaCTHI] C BEILIECTBOM, OCHOBHBIE
CBOWCTBA HEUTPOHOB M raMMa KBaHTOB.

Nzydyenne nucuurinabl « DU3ndeckue yCTaHOBKM» HEOOXOIUMO Ui M3y4eHHs MPHUHIIHMIA pa-
O0TBHI HACOCOB, BEHTUJISITOPOB, KOMIIPECCOPOB, SIIEPHBIX IHEPTETUUYECKUX PEAKTOPOB, MaporeHepaTo-
poB, TypOOMaIIMH, peXUMOB pabOThl U AKCIUTyaTauu obopyaoBanuss ADC, OCHOBBI DKCILTyaTalluu
peaktopHoro ob6opynoBanust ADC, MpOU3BOJICTBO PEMOHTAa M MOHTaxa obopynoBanus ADC, pe-
MOHTHOE OOCIIy’KHBaHHE PEaKTOPHOTO U TerioMexaHudeckoro obopynoBanusi ADC u Ipyrux Awuc-
murunH npodeccuonanbHoro mukiaa OOIl cnennansHocT 14.05.02 «ATOMHBIE CTAHIIMU: MPOEKTH-
pOBaHUe, IKCILTyaTalus ¥ HHXHHUPUHT».

[Tocne m3yyeHus MaHHOW AMCIMIUIMHBI CTYACHT CMOKET YaCTHYHO TPOJAEMOHCTPUPOBATH Clie-
TYIOIINE TPYAOBbIC () YHKITHH:

B/02.7. O06o006menue pe3ynbTaToB, MPOBOAUMBIX HAYYHO-UCCIEIOBATEIHCKUX U  OIBIT-
HO-KOHCTPYKTOPCKHUX padOT C IENbI0 BEIPA0OTKA MPEASIOKEHUH 10 pa3paboTKe HOBBIX U YCOBEPIICH-
CTBOBAHUIO JICUCTBYIOIIHNX SICPHO-IHEPTETUICCKUX TEXHOJIOTHH;

Komnerenuun odyuyaromerocsi, popMmupyembie B pe3yJbTaTe 0CBOCHUS IUC-

IMUIIJIMHBI

B mporiecce ocBoeHUs TaHHOHN TUCIUIUIMHBI y CTYACHTa (GOPMUPYIOTCS CIEAYIOIINE KOMITIETCH-
JA9%0% 0
npodecCuoHAIbHBIC:

3amaun npodeccuo- Kox u sanmeno-
fl pod O0BeKT uiu 00- a

. WNHaukaTophl JOCTUKECHUS
HaJIbHOM JEATEIbHOCTU BaHUE KOMIIE-
JaCTh 3HAHUS KOMIIETCHIINH
(3I1J1) TEHLIUU

Nzyuenue n CoBpeMeHHas IIK-1 Cnoco6en | 3-1IK-1 3HaTh: COBpEeMEHHYIO




HUS 0030pOB,
OTYETOB ¥ HAYYHBIX
nyOIuKauii.

aTOMHBIX
UAX.

CTaH-

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

aHaau3 Hay4- | 3JIEKTPOHHas HCIIOJIb30BAaTh TEXHUUYECKYI0  HH(OpMaluio,
HO-TEXHUYECKOU UH- | CXEMOTEXHUKA, Hayy- OTEYECTBEHHBIN M 3apyOeKHBIH
dbopmarumy, oTeye- | SJEKTPOHHBIE CH- | HO-TEXHUYECKYIO | OMBIT B 00JACTH IPOEKTHPOBa-
CTBEHHOTO M 3apy0ex- | CTeMbl SACpHBIX U | HH(OPMAIIHIO, HUS U DKCIUIyaTallUu SJEPHBIX
HOTO OIbITa B 00JacTH | GUBHYECKUX OTEYECTBEHHBIM U | SHEPreTHYECKUX YCTAaHOBOK.
NPOCKTHUPOBAHUS U OKC- | yCTAHOBOK,  CH- | 3apyOeKHBIN V-IIK-1 VYmers: ucnonb3oBarhb
IJTyaTaluu SIIEPHBIX | CTEMBI ONBIT B 00JAaCTU | HAYYHO-TEXHUYECKYI0 HUH(OpP-
OPHEPreTUUECKUX  YCTa- | aBTOMaTU3HUPO- IIPOEKTUPOBAHUS | MALIMIO JUISl MPOEKTUPOBAHUS U
HOBOK, MIOATOTOBKA | BAHHOTO  YIpaB- | U JKCIUIyaTalluu | SKCIULyaTalluu SJIEPHBIX SHEp-
JaHHBIX JUIsI COCTaBJIe- | JICHUS AJEPHO AJIEPHBIX DSHEpPre- | TeTUYECKUX YCTaHOBOK.
HUS 0030pOB, OTYETOB | | -HDU3UIECKUMU tudyeckux  ycra- | B-IIK-1 Bmagers: wmeromamu
HAy4YHBIX IyOJIMKaLUi. YCTaHOBKaMHU. HOBOK [IOMCKa M  aHajiu3a Hayd-
HO-TEXHHYECKOH nH(OpMaLUU U
ombiTa B OOJACTH MPOEKTUPO-
BAHMS U HKCILTYaTALUH IEPHBIX
SHEPreTUUYECKUX YCTAaHOBOK.
Marematuueckoe Moje- | AnepHbie, [1K-2Cmocoben 3-T11K-2 3HATHL MeTOABI MaTeMa-
JUPOBAHUE IPOLIECCOB U | XMMUUYECKUE U IIPOBOAUTH MaTe- | THYECKOTO aHaiu3a s Mojie-
00BEKTOB Ha 0a3e CTaH- | TEIUIOBBIE  MPO- | MATUYECKOE MO- | JIUPOBAHMSI IMPOLIECCOB B sIEP-
JApTHBIX IAaKETOB aBTO- | IIECCHI, JIeIUPOBAHUE JUIsl | HO-DHEPreTUUECKOM U TEIIo-
MaTU3UPOBAHHOTO MPOTEKAIOILINE B aHalM3a BCEHl CO- | MEXaHMYEeCKOM 00O0pyIOBaHUU
IIpoexkTupoBaHusi U HC- | AIEPHBIX BOKYITHOCTH ADC
CJI€IOBAHMI; MIOJrOTOBKA | SHEPreTUYECKUX | IPOLECCOB B | Y-IIK-2 ymeTs mpoBOIUTH Ma-
JAHHBIX JUIsI COCTaBlie- | yCTAHOBKAax W Ha | siaep- TEMaTUYECKOE MOJIEIMPOBAaHUE

MIPOLIECCOB B anep-
HO-DHEPTeTUYECKOM M  TeIIo-
MEXaHHYECKOM 000pYIOBaHHUH
ADC,

B-IIK-2 BnageTs cTaHAapTHBIMU
MakeTaMd  aBTOMAaTHU3HPOBAH-
HOTO MPOEKTUPOBAHUS U HC-
cIIeTOBaHUM

38[{3‘-11/1 BOCIIMTAHUS, P€AJIU3YEMbIC B pPaMKaX OCBOCHUA TUCHUIIJIMHBI

Hanpasnenue/ | Coznanme yciaosuii, | Ucnosb3oBanne  Bocnura- | BoBieuenue B pasHo-
neJIn o0ecrneynBaOIIMX TeJIbHOI0 NOTeHIHAJIA | IVIAHOBYI0 BHEY4eOHYI0
Y4eOHBIX JMCHHUILIMH AeATeJIbHOCTh
IIpogeccuo- - (hoopmupoBaHue 1.Mcnionb30Banye BOCIIUTA- 1.Opranunsanus Hay4-
HaJIbHOE BOC- YyBCTBa JIMYHOM OT- TEJIBHOTIO MOTEHIMANA JUCIH- |[HO-TPAKTUYECKUX KOHe-
NUTAHHE BETCTBEHHOCTH 3a TUTMH TPO(eCCHOHATBHOTO PEHIUIL, KPYTJIBIX CTOJIOB,

Hay4-

HO-TEXHOJIOTHYECKOE
pasButue Poccun, 3a
pe3ynbTaThl UCCIEA0-
BAHUU U WX MOCIE-
ctBus (B17)

MoayIs Juist pOpMHUpPOBaHUS
YyBCTBA JIMYHOIN OTBETCTBEH-
HOCTH 32 JIOCTHKEHHE JTUJIeP-
ctBa Poccum B Bemymux
HayYHO-TEXHUYECKHX CEKTOpax
1 (yHITaMEHTAIbHBIX UCCIIe-
JIOBaHMSIX, 00ECTIEUNBAIOIINX
€€ SKOHOMHYECKOE Pa3BUTHE U
BHEIIIHIOI 0€30MacHOCTD, I10-
CPEICTBOM KOHTEKCTHOTO
00y4eHus1, 00CYKJICHHSI COLIH-

BCTpe‘—I C BeJIYI]_[I/IMI/I CIIC-
UAAJTUCTaMU TIPEANPUATUN
SKOHOMHYECKOTO CEKTOpa
ropoja 1o BOIpocam TexX-
HOJIOTHYECKOTO JTUACPCTBA
Poccun.




aJIbHOM Y NMPAKTUYECKOU 3HA-
YUMOCTH PE3yJIbTaTOB Hay4-
HBIX MCCIICJIOBAHUH M TEXHO-
JOTMYECKUX Pa3pabOToK.
2.Mcnonp3oBaHue BOCIIUTA-
TEJILHOTO MOTEHIINAJa JUCIIH-
TUTHH TIPO()eCCHOHATBHOTO
MOy JUTst hopMUpOBaHUS
COIMAIEHOW OTBETCTBEHHOCTH
YUYEHOTO 32 pe3yJIbTaThl HC-
CJICZIOBAaHUI U UX TIOCIICIICTBUS,
Pa3BUTHSI UCCIIEAOBATENBCKUX
Ka4eCTB MOCPECTBOM BBIIOJI-
HEHUs y4eo-
HO-UCCIIEIOBATEIILCKUX 33/1a-
HUH, OpUEHTUPOBAHHBIX HA
W3yUYeHHUE U IPOBEPKY HAYIHBIX
(akTOB, KPUTHYECKHUH aHATIN3
myOIMKaui B mpogeccro-
HaJILHOW 00J1aCTH, BOBJICYCHUS
B pealbHbIC MEXTUCIIHUILIH-
HapHbIC HAYY-
HO-MCCIIEIOBATEIBCKUE TTPO-
CKTBI.

CTpykTypa u coaepkaHue y4eOHOH IUCIUIIIUHBI

JlucuuniuuHa mpenojaeTcs CTyAeHTaM B 7-oM ceMecTpe. O0mias TpyA0eMKOCTh JAUCIUILIHMHBI
COCTaBJIACT 3 3aueTHHIX equHMITE], 108 ak. yacos.

KaJjiengapHblii J1aH

Buibl y4e0HOM I€ATENLHOCTH ArtrecTanus MaIfCHMam"
(uac.) pasnena (He-| HBI Oait 3a
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1] 2 3 4 5 6 7 8 9 10
BxoaH0#i KOHTPOITH BK (106)
1 | llonstue  Qusuyeckoit  ycranoBku | 10 2 - 4 4
(®Y). Onucanne KOJUIEKTUBOB MHK-
podacturr B DY. OCHOBHBIC BHUIBI
(hM3UYECKUX YCTAaHOBOK.
2 | UcTouyHUKHN 3apsDKEHHBIX YacTUL U 6 2 4
TUTa3Mbl. DJIEMEHTapHBbIC TOHATHS O
cBoiicTBax Iua3Mmbl. Ilmasma B Mmar-
HUTHOM T1Oji€. METOAbl MONydYeHUs
TJ1a3MBl.
3 | [Imazmennsie yckopurenu. Ilmasmen- 8 4 4
Hble aBuratenud. CBOWCTBa Ja3epHOM




1 TJIa3MBlL.
4 | Karogpl. DOneMeHTHl  OUAarHOCTHKH 10 2 4 4
MyYKOB 3apsOKCHHBIX YaCTHI] M ILIa3- 30
MEBI. KJI1
5 | Bakyymusle cucteMsl DY, (106)
6 | JBmxenne 3apsOKEHHBIX YacTHI] B 6 2
MAarHMTHOM I10j€¢. MarHuTHBIE cella-
paTophl, Macc-CIIEKTPOMETPhI U JHEP-
FEeTHYCCKUE CIEKTPOMETPHI 3apsiKeH-
HBIX MHKPOYACTHII.

o
()
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7 | LuxyioTpoH. CHHXPOLHKIOTPOH. 6 2 4
CuHXpOTpOH. MUKPOTPOH.
8 | Unpykumonnsle yckopurenu. Omek- | 10 2 4 4
2 TPOCTaTHYECKHE yCKopHTenan. HMwm-
MYJIbCHBIC NMEKTPOCTATHICCKUEC
YCKOPHTEIIH.

JluneiiHble pe30HAHCHBIE YCKOPHUTEH. 6 2
CHIIBHOTOYHBIE MMITYJIbCHBIE MOHHBIE | 10 2 4 4 K12 20
U DJIEKTPOHHBIE THOIHBIE CHCTEMBI. (106)
JeTexTopsl. 6 2 4

o

[Ipumenenne yckopuTenedl W IIa3- 6 2 4
MCHHBIX YCTAHOBOK B IPUKIIAAHBIX
3a7a4ax.

[IpumeHneHne yckoputesei B aIepHOM 6 2 4
¢m3nuke W PU3NKE DIIEMEHTAPHBIX Ya-
CTHIL.

OcHOBHBIE CBOICTBa HEHTPOHOB H 6 2 4
raMma KBaHTOB.
SnepHble peakliiy CUHTE3a. 6 2 4
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Buja npoMexyTOYHOM aTTeCTAlNHU 108 32 - |16/16] 60 3 50

* - COKpalIeHHOe HauMEHOBaHUE (DOPMBI KOHTPOJIS

** - cyMMa MakCHMAaJbHBIX 0alljioB AobKHA ObITH paBHa 100 3a ceMecTp, BKIIOYas 3a4eT U (UITU) JK-
3aMeH

CoxkpaiieHHOe HauMeHOBaHHe (POPM TEKYIIEr0 KOHTPOJIIS U aTTEeCTAaI[H Pa3/IeNoB:

O0o3HauYeHNe ITosiHOe HAaUMeHOBaHHUE
KJI Komnoksuym
3 3aueTt

Coaep:xaHue JIEKIIMOHHOT0 Kypca

Tema nexuuun. Bonpocsl, Bcero Y4ebdHo-
oTpadaTbiBaeMble Ha JIEKIHH 4YacoB | MeToANYecKoe
ob0ecrieyeHue
1 2 3
[Monstne duszmueckoit ycranoBku (PV). Onmcanue KOIIEKTUBOB MHKPO- 2 [1-9]

gacTul, B @Y. OcHOBHbIE BUIB (PU3MUECKUX YCTAHOBOK: YCKOPHUTEIIH
3JIEKTPOHOB U HOHOB, IUIA3MEHHBIE T'E€HEPATOPbl U YCKOPUTEIU, TEPMO-
AJIEpHBbIE YCTAaHOBKHM, HEHUTPOHHBIE T'€HEPATOPHI, CENapaTopbl, CHEKTPO-
METpBI, YCTAHOBKH ISl 3JIEMEHTHOIO aHAJIM3a, CUCTEMBl PErUCTPaLUU
MUKpPOYaCTHL], BAKYYMHBIE CUCTEMBI, T€HEPATOPHI FJIEKTPOMArHUTHBIX KO-
neGaHui.

HcTounnKky 3apsHKEHHBIX YacTHIl U IUIa3Mbl. DJIEMEHTApHBIE TOHSTHS O 2 [1-9]




cBoiicTBax Iasmel. [lnazma B MarHMTHOM moje. MeToasl MOJy4YeHHUs
ma3mel. [loHsTHE O Ta30BOM paspsijie. DIEKTPOHHBIE JTaBUHBI. Pa3psaHuku-
KOMMYTaTOpbl. JlyroBeie 1ia3MoTpoHbI. [11a3MOTpOHBI HA OCHOBE BBICO-
KOYaCTOTHOTO pa3psijia, pa3pslia B CKPEIICHHBIX SJIEKTPOMArHUTHBIX MOJISIX
U pa3psja ¢ MojabIM KaTOIOM.

[InazmenHsle yckopurenu. Y ckopurenu Xoiuia. PeabcoTpoHsl. Y CKOpUTENIH
C 3aMKHYTHIM jperidom anexkTponoB. [lna3zmennsie aeurarenu. MI'/] rene-
paropbl. Cucrema «uia3MeHHbIH (okyc». Jlazepbl u naszepHas 1uia3ma.
CaoiicTBa na3epHON Ima3Mbl. JIa3epHble MOHHBIE MCTOYHUKH M ILIA3MOT-
pOHBI. Y CKOpEHNE HOHOB Ha (DPOHTE JIA3EPHOM IIIa3MBI.

[1-9]

KaTOI[LI. Honnrie u OJICKTPOHHBIC HCTOYHHKH. (DOpMI/IpOBaHI/IC ITY4YKOB 3a-
PAKCHHBIX YaCTUIL] U INJIa3MCHHBIX ITOTOKOB. Hcrounuku MHOT'03aps/IHbIX
HOHOB. DJIEMEHTHI JUAarHOCTUKHU ITYYKOB 3apsS>KCHHBIX YaCTHUII U I1JIa3MBI.

[1-9]

Bakyymubie cucrembr @Y. Meroapl moiyyeHus: Bakyyma. BakyymHbie
Hacochl. [Ipubopsl ast u3MepeHus BaKyyma.

[1-9]

JIBrbkeHME 3apsHKCHHBIX YacTHII B MATHUTHOM I0JIe. MarHUTHBIC cenapa-
TOPBI, MAaCC- CIICKTPOMCTPLBI U SOHEPICTUUCCKUEC CIICKTPOMETPHI 3aPAKCHHBIX
MUKpoYacTHil. L[ukinyeckne yCKOpUTENM 3apsDKEHHBIX 4YacTull. bera-
TPOHHBIC xonebanus. Ilousrue YCTOﬁqHBOCTH ABHWXKCHUSA YaCTHUIIbI B ITUK-
andeckoM yckoputene. [lokasarens cmaga marHutHoro mois. CuibHas
(hOKyCcHpOBKa.

[1-9]

[uknorpon. CunxporukinorpoH. da3oBoe nBmwxkeHue. YpaBHeHUE (a30BBIX
konebanuii. [Ipunnun aBrodaszupoBku Bekciepa. CuaxporpoH. Mukpo-
TPOH.

[1-9]

NunykunoHHble yckopuTend. beraTtpoH. IIoHATHE 0 TMHEHHOM HMHIYKIIH-
OHHOM YCKOpHTEJE. OJEKTPOCTaTHUECKHE ycKopuTenu. ['eHepaTop
Ban-ne-I'paada. I'eneparopsl Kokpodra-Yontona. UmnynabcHbIe 35€KTpoO-
CTaTHYECKHUE YCKOPUTEIIH.

[1-9]

Jluneitnple pe3oHaHCHbIE ycKopuTenn. OCOOEHHOCTH YCKOpeHus U (hoky-
CHPOBKM MOHOB M 3JIEKTPOHOB. Da30BO€ NBHKEHUE. Y CKOPSIOIIUE CHUCTE-
Mbl. Cuctemsl BeicokouacToTHoro nutanus. KI1/] yckopenus. Pexyneparnus
BY momnocTu.

[1-9]

CHUIIBHOTOYHBIE UMITYJIbCHBIE HOHHBIE U JJIEKTPOHHBIE JUOAHBIE CUCTEMBI.
3akoH borycnasckoro-JlenrMiopa. MarHuTHbIE U 3JIEKTPOCTaTUYECKHE CH-
CTEMBI MOJABJICHUS 3JIEKTPOHHOTO KOMIIOHEHTA B MOHHBIX JUOJax. 3ara-
SIHHbIE YCKOPUTENIbHbIE HEUTPOHHBIE TpYOKU. PenTrenoBckue TpyOku. Mnes
KOJIJIGKTUBHOTO YCKOPEHHUSI MOHOB. YCKOpeHHE B MpsMbIX Imydkax. Obpa-
IIICHHBIE TUOMBI.

[1-9]

B3aumoneiicTBue 3apsyKEHHBIX TSDKEIBIX U JIETKUX YAcTHI[ C BEIIECTBOM.
Ounepreruyeckue norepu. Jmuna npodera. [IpuHIuns! peructpauuu 3aps-
YKEHHBIX YacTHull. JleTeKTophl.

[1-9]

[Ipumenenne yckopuTenell M IUIa3MEHHBIX YCTaHOBOK B IPHUKJIAIHBIX 3a-
nadax. Hepaspymaromuii KOHTpOJIb, JJ€YEHHE OHKOJOTHYECKUX 3a00seBa-
HUH, MOJlydyeHHe SJIePHBIX (PUIBTPOB, SHEPreTHUecKas HaKauka Jia3epHbIX
CUCTEM, CTepUJIN3allus, JIEKTPOHHbIE U MOHHbIE TeXxHoJoruu. Hambuienue
TOHKMX IJICHOK. HanpaBiieHHBIH Harpes.

[1-9]

[Ipumenenue yckoputenei B simepHOU (pusuke ¥ (U3UKE dJIEMEHTAPHBIX
yacTull. faepHble peakiuu C 3apsHKEHHbIMM yacTuliamu. Pacnanel. B3au-
MOJICMICTBUE YCKOPEHHBIX ITYYKOB C HEMOJBM)KHBIMA MHILECHIMH U MEXIY
co0oil. DHeprusi B3aMMOJCHCTBUS YACTHI[ B CHUCTEME IIEHTpa Macc.
Bcerpeunsie myuku. Hakonurenu. [{uknndeckue v IMHEHHBIE KOJUIAHIEPHI.

[1-9]




OCHOBHBIE CBOMCTBAa HEUTPOHOB M raMma KBAaHTOB. [IpMHLIMIBI UX AETEK-
TUpoBaHud. ['eHepanust HEUTPOHOB U raMMma-kBaHTOB B DDY. AkrtuBauu-
OHHBI aHaJIM3 COCTaBa BELIECTBA C MHCIIOJIB30BAHUEM I'€HEPATOPOB
HEUTPOHOB M ramMMa-KBaHTOB. HEHTpPOHHBIN KapoTax CKkBakuH. Jlucran-
IIMOHHOE OOHApYKEHHUE B3phIBYAThIX U HAPKOTUYECKUX BELIECTB.

[1-9]

Snepubie peakuuu cunTe3a. ComHeunas sHeprus. Bogopoanas OGomoa.
TepmosinepHble ycTaHOBKH. MarHuTHOE ynaep)KaHHE BBICOKOTEMIIEpATYp-
Hoil mna3Mmel. Kpurepuii Jloycona. MaruutHele noBymku. Cuctema Toko-
mak. Cucrema «lanares». CHUCTeMBl ¢ HMHEPUUAIBHBIM YICpKaHUEM
w1a3msl. [Ipo6iaeMsl yrpaBisieMoro TepMOsIEPHOTO CHHTE3A.

[1-9]

IlepeyeHb NpaKTUYECKUX 3AHATHI

Tema npakTn4yeckoro 3ausitusi. Bonpocsl, orpaéaTbiBaeMbie HA
NPAKTHYECKOM 3aHATHH

Bcero
JacoB

YyeoHo-
METOANYEeCKoe
of0ecreuenue

1

2

3

MaremaTu4yeckoe MOJAeJMPOBaHUE 0eTaTpoHA. 3aKpeIUIeHHE Teope-
TUYECKUX OCHOB (PM3UKH PAOOTHI HUKIMYECKOTO MHIYKIIHOHHOTO YCKO-
pUTENs 3JCKTPOHOB - OETaTpoHa, BKIIOYAMOIIUX MPHHIUI PabOTHI,
YCIIOBHSI YCKOPEHHUSI M (JOKYCHPOBKH ITYUKA.

4

MY

MaremMaTH4ecKoe MOJeJHPOBAHNE HUKIOTPOHA. 3aKPEIUICHUE TEO-
PETHUYECKUX OCHOB (PM3UKH MTYYKOB 3apPSIKEHHBIX YACTHII; H3y4YEHUE OCO-
OEHHOCTEH MPOAOIBLHOTO ABUKEHUS YACTHI] B IUKIOTPOHE; ONIPEIeTICHNE
MpeeIbHON SHEPTUU YaCTHUIIBI.

MY

MartemaTn4eckoe MOAEJIHPOBAHHE MHMKPOTPOHA. 3aKpEIUIEHUE TEO-
PETHUYECKUX OCHOB (DM3MKH MYYKOB 3apsKEHHBIX YaCTHIl; U3YYEHHE OCO-
OEHHOCTEH MPOAOIBHOTO JBM)KEHHS YAaCTUL] B MUKPOTPOHE; OIIpeJielIeHHe
(ha30BOi1 YCTONYMBOCTH YacTH- I1bl B MUKPOTPOHE.

MY

MaremaTH4eckoe MOAeTHPOBAHHE CHHXPOTPOHA. 3aKpEIJICHHE TEO-
PETHUECKUX OCHOB (PM3UKHM pabOThl LMKIWYECKOTO YCKOPUTENS — CHH-
XpOTpOHA, BKIIOYAIOUIMX NPUHLIUN PabOThl KaK 3JIEKTPOHHOrO, TaK H
IIPOTOHHOT'O CHHXPOTPOHA.

MY

3aaHus 11 CAaMOCTOSATEILHON Pad0ThI CTY/ICHTOB

Bonpocsl 11 caMOCTOSITE/ILHOIO U3YUeHUs (3a1aHusl)

Bcero
YacoB

Yyeono-
MeTOANYEeCKOoe
obecneuenune

1

N

3

[Tonstue puznueckoit ycraHoku (PVY). Onucanue KoIIEKTHBOB MUKpOYa-
ctull B OY.

[1-9]

OcHoBHbIe BUABI GU3MUYECKUX YCTAHOBOK: YCKOPUTENH JIEKTPOHOB 1 HOHOB,
IIJIa3MEHHBIE TEHEPATOPBI U YCKOPUTEIIU, TEPMOSIEPHBIE YCTAaHOBKH,
HEHUTPOHHBIE T€HEPATOPBI, CENAPATOPBI, CIIEKTPOMETPHI, YCTAHOBKH IS
3JIEMEHTHOTO aHAJIN3a, CUCTEMBI PErUCTPALIMM MUKPOYACTHULL, BAKYYMHBIE
CUCTEMBI, T€HEPATOPHI JIEKTPOMArHUTHBIX KOJIEOaHUH.

[1-9]

I/ICTO‘-IHI/IKI/I 3ap$I)KeHHBIX YaCTUII U 11JIa3MBI. 9H€MCHTapHI>Ie IIOHATHUA O
cBoMcTBax 1ma3mel. [1a3mMa B MarHuTHOM noJie. MeTo/ bl OJTy4eHust
m1a3mel. [loHsTHE O ra30BOM pa3psae. DIEKTPOHHBIE JaBUHBL. PazpsaaHuku-
KOMMYTaTOpHbI. JlyroBbie miaa3MoTpoHbl. [11a3MOTpOHBI HAa OCHOBE BBICOKO-
YaCTOTHOI'O pa3p;ma, pa3psma B CerH_[eHHBIX 3.H€KTpOMaI‘ HUTHBIX II0JIAX U
paspsizia ¢ OJIBIM KaTOZOM.

[1-9]




[Tnazmennbie yckopuTtenu. Y ckoputenu Xosuia. PenbcoTpoHsl. Y ckopuTenu 4 [1-9]
C 3aMKHYTBIM Aperdom 3mekTpoHoB. [lnasmennsie neuratenu. MI'J] rene-
patopsl. Cucrema «uiasmMeHHbIN Gokycey». Jlazepsl u 1a3epHas mia3ma.
CaolicTBa s1a3epHOil m1a3Mbl. JlazepHble HOHHbBIE HCTOUYHUKH U IUIa3MOTPO-
HBl. YCKOpEHHE HOHOB Ha (PpOHTE JTa3epHOM IIa3MBbI.

Karonpl. MoHHBIE U 35IEKTPOHHBIE UCTOYHUKHU. DOPMUPOBAHKE ITYYKOB 3a- 4 [1-9]
PSOKEHHBIX YaCTHIL U IUIa3MEHHBIX ITOTOKOB. MICTOYHMKN MHOTO3apsIHBIX
MOHOB. DJIEMEHTHI IMarHOCTUKH IYYKOB 3apsHKEHHBIX YaCTHIL U TUIa3MBbl.

Bakyymusblie cuctembl @Y. MeTozsl nojiyueHus: Bakyyma. BakyymHubie 4 [1-9]
Hacockl. [Ipubopsl it U3MepeHws BaKyyma.

JIBukeHue 3apsHyKEHHBIX YaCTHIl B MArHUTHOM Tojie. MarHUTHbIE cenapa- 4 [1-9]
TOPBI, MAaCC- CIIEKTPOMETPHI U DHEPreTUUECKUE CIIEKTPOMETPHI 3ap>KEHHBIX

MUKPOYACTHII.

[uxnudeckue yCKOpUTETU 3apsHKEHHBIX YacTUll. beTaTpoHHbIe KOJIeOaHusl. 2 [1-9]

[ToHsiTHE YCTOMYMBOCTH ABMIKEHUS YaCTHIIBI B IIUKINYECKOM YCKOPHTEIIE.
IToka3zaTens criaga MarHuTHOTO noyIst. CritbHAst POKYCHPOBKA.

[uknorpon. CunxpouukiaoTpon. @a3oBoe ABMKEeHUE. YpaBHEHHE (Ha30BbIX 4 [1-9]
kosiebanuii. [IpuHnnn aBrodasuposku Bekcnepa. CHHXpOTpoH. MUKPOTPOH.
Nuaykunonusie yckoputenu. berarpon. [lonsTre o TuHEHHOM UHIYKIIU- 4 [1-9]

OHHOM YCKOpHTeJEe. DIEKTPOCTaTUYECKUE YCKOPUTENU. [ 'eneparop
Ban-ne-I'paada. I'eneparopst Kokpodra-Yonrona. UMnynscHbIE 3IEKTpPO-
CTaTUYECKNE YCKOPUTEIIN.

JluneiHble pe3oHaHCHBIC yekopuTeln. OCOOEHHOCTH YCKOPEeHHSI U (DOKYCH- 2 [1-9]
POBKHM MOHOB U 2J€KTPOHOB. Pa30Bo€ NBUKEHHUE. Y CKOPSIIOLINE CUCTEMBI.
Cucremsl BoicokouyacToTHOro nuranud. KI1J1 yckopenus. Pekynepanus BU
MOIIIHOCTH.

CUNbHOTOYHBIE UMITYJILCHBIE HOHHBIE U AJIEKTPOHHBIE IHO/IHBIE CUCTEMBI. 4 [1-9]
3akoH borycnaBckoro-Jlenrmropa. MarHuTHeIe U 3JIEKTPOCTaTUYECKUE CH-
CTEMBI II0JIaBJICHMSI SJIEKTPOHHOTO KOMIIOHEHTA B HOHHBIX JIM0/1aX. 3ana-
SIHHBIE YCKOPUTENIbHbIE HEUTPOHHBIE TPYOKHU. PenTrenoBckue TpyOku. Unes
KOJUJIEKTUBHOI'O YCKOPEHMSI HIOHOB. Y CKOpEHHE B PsSIMBIX ITydkax. OOpa-
IIICHHBIE TUOJIBI.

B3aumoneiicTBue 3apsKEHHBIX TSKEINbIX U JIETKUX YacTHIL C BEILIECTBOM. 4 [1-9]
Ounepreruyeckue norepu. Jnmuna npodera. [IpuHImnel peructparuu 3aps-
YKEHHBIX YacTull. JleTeKTopHI.

[Ipumenenne yckopuTenel 1 IIa3MEHHbBIX YCTAaHOBOK B IIPHUKJIAIHBIX 3a7a- 4 [1-9]
yax. Hepaspymaromuii KOHTPOJIb, JIEUeHNE OHKOJIOTHYECKUX 3a00JIeBaHU,
NOJIy4YEHHUE sIIEPHBIX QUIIBTPOB, SHEpreTUYecKas HaKauka Ja3epHbIX CUCTEM,
CTepUJIN3alus, JIEKTPOHHBIE U MOHHbIE TeXHOJoruu. Hambuienne TOHKUX
11eHOK. HanpaBiieHHBbIN Harpes.

[TpumeneHue yckopuTtenei B iAepHOil pu3nke U GU3MKe dJIeMEHTapHbIX Ya- 4 [1-9]
CTHLI. SlnepHble peakiuy ¢ 3apsHKeHHbIMU yacTuliamu. Pacniagsl. Banmo-
NeCTBUE YCKOPEHHBIX MyYKOB C HETOABMUKHBIMU MUILIEHSIMU U MEX]Y CO-
0011. DHeprus B3auMOJICHCTBUS YaCTHIl B CCTEME LIeHTpa Macc. Berpeunsie
nyuyku. Hakonurenu. [{uknnyeckre v TMHEMHBIE KOJUTANAEPHI.

Oo0pa3oBaTeibHbIE TEXHOJIOTUHT
Peanmuzamust mporiecca OCBOCHMsI JTAHHOW JUCIMIUIMHBI OOECIIEYMBACTCA YTCHUEM JICKITUH,
MPOBEJICHUEM TPAKTHUECKUX 3aHATUH C MPOTPAMMHBIMU CPEICTBAMHU, MPEIHASHAYCHHBIMU TSI MO-
JETUPOBAHUS TEXHOJIOTHYECKUX TPOIECCOB, TOCTYIOM KaXJI0ro 00ydaromerocs: K 0a3aM JaHHBIX U




6ubnroTeyHsIM (poHIaM, GOPMHUPYEMBIM 10 TOTHOMY IEPEYHIO pa3AesoB (MOIyei) TaHHOH paboueit
POTPaMMBI.
[IpakTyeckas MOArOTOBKA MPH pealn3aluy y9eOHON TUCIUIUITMHBI OPTaHU3YeTCs MyTeM Mpo-
BE/ICHUSI MTPAKTUYECKUX 3aHATHUH, MPETyCMaTPUBAIONINX Y4acTHE O00YYalOMIMXCs B BBIIOJIHEHHH OT-
JeTBHBIX AJIEMEHTOB Pa0OT, CBA3aHHBIX C Oyaymiei mpopecCuOHaTBbHON AeATENbHOCTHIO.
[TpakTHueckas MOATOTOBKA TAK)Ke BKIIOYACT B ceOs 3aHATHSA JICKIMOHHOTO THUIA, KOTOpPbIC
IpeayCMaTpUBAIOT mepenavy ydeOHol nHpopManuu o0ydyaromuMcs, He0OOXOIUMOM ISl TOCIeay 0-
IIETr0 BBIOJIHEHUS paboT, CBA3aHHBIX ¢ OyayIeil mpoecCHOHABHOM IeSITENbHOCTBIO.
Kommbrorepusie kimaccsl BUTU obecnieyensl goctynom K cetd MHTEpHET Al caMOCTOATENbHON
NoAroToBKM oOyyarommxcst. Ha xadenpe nmeercst KOMITBIOTEpBI ¢ BO3MOKHOCTBIO PAa0OTHI B CIELHATb-
HBIX TpOrpaMMax M J0CTyla K COBPEMEHHBIM MPO(GECCHOHANBHBIM 0a3aM JaHHBIX, HH()OPMAIIOHHBIM
CIIPaBOYHBIM M TIOMCKOBBIM CHCTEMaM, K TAKUM Kak 0a3a JaHHBIX MEPHOIMYECKUX W3IaHUH.

DoH/ OLIECHOYHBIX CPEICTB
CDOH,I[ OOCHOYHBIX CPCIACTB II0 AUCHUILIIIMHC obecreynuBaeT IMPOBEPKY OCBOCHUS INNIAHUPYCMBIX
pe3ysbTaToB 00ydeHHs (KOMIIETEHIMH M WX HHAMKATOPOB) MOCPEICTBOM MEPOIPHUITHH TEKYIIETo,
py6e)KHOI‘O U IPOMCKYTOYHOI'O KOHTPOJIA IO JUCHUIIIINHEC.
CBs13p MeX1ly (hOPMUPYEMBIMH KOMIETCHIIUSAMH U OpMaMH KOHTPOJISI UX OCBOEHUS IPENICTaB-
JIEHA B CIEAYIOUIeH Tabnuiie:

HanmMeHnoBaHue KOHTPO-

Ko n HaumMeHnoBanue
HHJIUKATOpa JOCTUKEHUS

HanmenoBanue

3-11K-2, V-I1K-2, B-TIK-2.

n/m JUPYEMBIX pa3/ieioB (TEMbI) KOMITETH I O1eHOYHOrO CpeacTBa
BxonHoM KOHTPOJIb
1 BXOIHOM KOHTPOITH Bormpocs! BXOAHOT0 KOH-
TpoJist (HMCbMEHHO)
ATTecTanys pa3aenoB, TEKYIIHNA KOHTPOJIb YCIIEBAEMOCTH

2 OO6mmue nonosxxeHus o puzmnye- 3-TIK-2, -[TK-2, B-TIK-2, KomnokBuywm (muceMeH-
CKHX YCTaHOBOK HO)

3 Bunbl pusnyeckux ycTaHOBOK, 3-11K-1, KomnokBuym (muceMeH-
HOPUHIUI paboThI U 00JIACTh V-IIK-1, B-T1K-1, 3-T1K-2, HO)
NPUMEHEHHUS. V-TIK-2, B-T1K-2.

IIpomerxyTouHas arTecTanus
4 3auer 3-I1K-1, V-IIK-1, B-TIK-1, Bomnpocsl k 3auety

(MMCHMEHHO)

Bonpocsl BXOAHOTI0 KOHTPOJIA:
Yro n3ydaer snepHas pu3uka’?
CrtpoeHue aTOMHOTO sizipa.
SlnepHble CUIIBI M X CBOMCTBA.

SlnepHbie peakTophl.

CoNo~LNE

. Kakwue peakropsr Ber 3HaeTe?
10. Bunsl u3inydeHus.

Bomnpocs! k pazneay 1

Kakue moznenu snpa Bbl 3HaeTe?
SnepHble peakuu U uX KiacCupuKaIus
Henenne tspkenbix siaep. OCKONIKU U TPOJYKTHI I€TIEHUS IEp.

Yro npouszonuio Ha YepHoObubCKOH ADC?

1. Onmcanue KosIEKTUBOB MUKpOYacTHil B OV .

2. OcHOBHBIE BUIbI (PU3MUECKUX YCTAHOBOK: YCKOPUTEINU 3JICKTPOHOB M HOHOB, IJIa3MEHHBIE

reHepaTopbl U YCKOPUTEIHU, TEPMOsIIEPHbIE YCTaHOBKU, HEUTPOHHBIE TE€HEPATOPHI, CENapaTophl, CIIEeK-




TPOMETPBI, YCTAHOBKH JJISl 3JIEMEHTHOTO aHaJIN3a, CUCTEMBI PETUCTPAIIMM MUKPOYACTHUI, BAKYYMHBIE
CUCTEMBI, T€HEPATOPHI JEKTPOMArHUTHBIX KOJIeOaHUH.

[98)

. UcTOUHMKHM 3apsiKEHHBIX YaCTHUIL U T1JIa3MBbI.
. DJIeMEHTapHbIC MOHITHUSI O CBOMCTBAX IJIa3MBbl.
. II;mazma B MarHUTHOM II0JIE.

4
5
6. MeTo/pI 110JTy4eHUs TU1a3MBbl.
7. IloHsiTie 0 Ta30BOM paspse.
8

. DIIEKTPOHHBIE JIABUHBI.

Ne)

. Pa3psaHuKn- KOMMYTaTOpBI.

10. JlyroBble 11a3MOTPOHBI.

11. [Ina3MOTpOHBI HA OCHOBE BBICOKOYACTOTHOIO pa3psa, pa3psiia B CKPEIIEHHBIX 3JIEKTPO-
MarHMTHBIX MOJIAX U pa3psa ¢ NOJbIM KaTOJOM.

12. [Ina3MeHHBIE YCKOPHUTEIIHU.

13. Yckopurenu Xoina.

14. PenbCOTpOHBI.

15. Yckoputenu ¢ 3aMKHYTBIM ApeiihoM 3JEKTPOHOB.

16. ITnasMeHHbBIE IBUTATENN.

17. MI"J] reHepaTophl.

18. Cuctema «1miia3MeHHBIH QOKYC».

19. JIazepsl 1 na3epHas mia3zma.

20. CBoiicTBa Ja3epHOM MJIa3MBbl.

21. JIa3epHble HOHHBIE UCTOYHHUKH U IJIA3MOTPOHBI.

22. YckopeHre HOHOB Ha ()POHTE Ja3€PHOM MIIa3MBbl.

23. Karonpl. NoHHBIE U 37IEKTPOHHBIE HCTOUYHHUKH.

24. ®opMHpOBaHUE ITYUYKOB 3apsKEHHBIX YaCTHUI M MJIA3MEHHBIX TOTOKOB.

25. UcTOYHMKN MHOT03apsiTHbIX HOHOB.

26. DIIeMEHTHI AUArHOCTUKH ITYYKOB 3apsHKEHHBIX YaCTHIL U TIIa3MBl.

27. BakyymHsble cucteMbl VY.

28. Meroapl oy4eHus: BaKyyMa.

29. BakyyMHbI€ HaCOCHI.

30. [IpuGops! A U3MEPEHHS BaKyyMa.

31. JIBukeHue 3apsKEHHBIX 4acTUL B MATHUTHOM IIOJIE.

32. MaruuTHbl€ cenapaTopsl, Macc- CIEKTPOMETPBI U DHEPIETUUECKNE CIIEKTPOMETPHI 3apsi-
KEHHBIX MUKPOYACTHII.

33. [luknuueckrue yCKOPUTENIN 3apsKEHHBIX YaCTHIL.

34. berarpoHHbIe KOICOAHMS.

35. IloHsATHE YCTOMUMBOCTH JBUKEHUS YACTHUIIBI B IUKIMYECKOM YCKOPHTEIIE.

36. IlokaszaTenp cnaga MarHUTHOTO TOJIS.

37. CunbHast pOKyCHpOBKa.

Bomnpocsl k pa3zaeny 2

38. IuknoTpoH.

39. CHHXPOUMKIOTPOH.

40. da3oBoe ABUKEHHUE.

41. YpaBuenue (pa3oBbIX KOJeOAHMIA.

42. Tlpuauun aBTodazupoBku Bekcnepa.



43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

CHHXPOTpOH.

MUuKpOTpOH.

NHayKIMOHHBIE YCKOPUTEIIH.

beratpon.

[ToHsiTHE O IMHENHOM MHIYKIIMOHHOM YCKOPHUTEIIE.

DIEeKTPOCTATUUECKUE YCKOPUTEIIH.

I'eneparop Ban-ae-I"paada.

I'eneparopsr Kokpodra-Yonrona.

NMnynbCHBIE 3JIEKTPOCTATUYECKUE YCKOPUTEIIH.

JIuHeliHbIe pe30HAHCHBIE YCKOPUTEIH.

Oco0enHocTH ycKOpeHUs U POKYCUPOBKH HOHOB U AJIEKTPOHOB.

@da30BOE ABUKEHUE.

Y CKOPSIOIIME CUCTEMBI.

CucreMbl BHICOKOYACTOTHOTO MUTAHUS.

KII/ yckopeHnus.

Pexynepanus BY momHocTH.

CHUIIbHOTOYHBIE UMITYJIBCHBIE HOHHBIE U 3JIEKTPOHHBIE TUO/IHBIE CUCTEMBI.
3akoH borycnasckoro-JIlenrmropa.

MarHuTHBbIE U 3JIEKTPOCTATHUECKUE CUCTEMBI NOJAABICHUS 3JIEKTPOHHOIO KOMIIOHEHTA B

HOHHBIX AuOoJax.

62.
63.
64.

65

68

3anasiHHbIE YCKOPUTEIbHbBIE HEUTPOHHBIE TPYOKH.
Pentrenosckue TpyoKH.
W nes KOJJIEKTUBHOTO YCKOPEHHUS HOHOB.

. YCKOpEHHE B NIPSIMBIX ITyYKax.
66.
67.

OO0partieHHbIE TUOIBI.
B3anmMoeiicTBre 3apsKEHHBIX TSKEIBIX U JIETKUX YaCTHUI] C BEIIECTBOM.

. DHepreTruyeckue norepu. Jnmuna npoodera.
69.
70.
71.
72.

[IpuHUKIIBI perucTpanuy 3apsKEHHbIX YaCTHL.

JIeTeKTOpBI.

[IpuMeHeHne yckopuUTeel U MIa3MeHHBIX YCTAHOBOK B MPUKIIA/IHBIX 3a/1a4ax.
Hepaspymaromuii KOHTPOJIb, JIeueHHE OHKOJIOTHYECKUX 3a00JICBaHUH, TOTyUEHUE SIEPHBIX

(I)I/IJ'IBTpOB, OHEPreTUUCCKAas HaKavyKa JIa3€pHbIX CUCTEM, CTCPpUIIN3aln, SJICKTPOHHBIC 1 HOHHLIC TCX-

HOJIOTHH.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

83

HanbineHne TOHKUX IICHOK.

HamnpasnenHslil Harpes.

[Tpumenenue yckoputenei B siaepHOi Gpu3uke U GU3NKE IITEMEHTAPHBIX YACTHII.
SnepHble peakuu ¢ 3apsKEHHBIMU YaCTUIIAMH.

Pacmaggr.

B3anMoeiicTBre yCKOPEHHBIX TyYKOB C HETIOABMIKHBIMU MUIIICHSIMU U MEXTY COOOM.
DHeprusi B3auMOJICHCTBUS YaCTHI] B CUCTEME IIEHTpa Macc.

BceTrpeunsie myuku.

Hakormrenm.

[{uknryeckue v TMHEWHBIE KOJUTAAEPhI.

. OCHOBHBIE CBOMCTBA HEUTPOHOB U raMMa KBaHTOB. [[pUHITUIIBI UX AETEKTUPOBAHUSA.
84.

I'eneparyst HEUTPOHOB ¥ raMMa-KBaHTOB B DDV,



&5

. AKTUBalIMOHHBIN aHAJIU3 COCTaBa BEIIECTBA C UCIOJIb30BAaHUEM T'€HEPATOPOB HEUTPOHOB U

raMMa-KBaHTOB.

86.
87.
88.
&9.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

HeiTpoHHbIi KapoTax CKBaXKHH.

JlucTaHIIMOHHOE OOHAPYKEHUE B3PbIBYATHIX M HAPKOTUYECKUX BELIECTB.
Onpenenenre BIa)KHOCTH U a30TOCOAEPKAHMS [10YB U PACTEHUH.
SnepHble peakuuy CUHTE3a.

ConHeuHas 3Heprusl.

Bonopoanas 6omb6a.

TepmosiiepHbIe YCTaHOBKH.

MarsuTtHO€e yAep:KaHue BBICOKOTEMIIEPATyPHOH IIIIa3MBbl.
Kputepuii Jloycona.

MarsuTHbI€ JIOBYLIKH.

Cucrema Tokomaxk.

Cucrema «"anaTes».

CucreMsl ¢ HHEPLHAIBHBIM yIEP/KaHUEM TLIA3MBI.

[Ipob6aembl ynpaBiasieMOro TepMOsIEpHOIO CHHTE3A.

Bonpocsl k 3auery:

BoOooNooa~WONE

0
11
12
13

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

28.
29.
30.
31.
32.
33.
34.

[Tonstue pusnueckoit ycranoBku (OVY). OcHOBHBIE BUIBI (PU3UUECKUX YCTAHOBOK.
OcHoBHBIE TOIXO/bI K KJIacCU(pUKaUU YacTull. Fx oO1as xapakTeprucTuKa.
THUIBI ICTOYHUKOB 3aPSKEHHBIX YaCTULL U IPUHIUIIBI UX JIEHCTBUS.
DJIeMEHTapHbIE MOHATHS O CBOMCTBAX IIa3MBbl.
[1ma3ma B MAarHUTHOM IIOJIE.
Meroasl OIy4eHUS I1a3MBl.
DIIeKTPOHHBIE JIABUHBI.
BBICOKOBOJIBTHBIE KOMMYTATOPHI (PA3PATHUKH).
[1ma3MOTpOHBI.
. II;masmeHHBIE YCKOPUTENH.
. Yckopurenu Xoia.
. Bakyym B ¢pusudeckoil ycranoBke. MeTo/ bl MOTy4YEHUs BaKyyma.
. IIpubops! 15 U3MepeHus Bakyyma.
ONEKTPOHHBIM JUOL.
BrustHue MarHuTHBIX ToJiel Ha paboTy AIEKTPOHHOTO JUOIA.
OMHUCCHOHHBIE HICTOYHHUKH JIEKTPOHOB.
[Ikana >1eKTPOMarHUTHBIX KOJeOaHUH.
["a3opa3psiaHbie prOOPHL. Y CTPOHCTBA HA UX OCHOBE.
DIEKTPOCTATUYECKUE YCKOPHUTEIIH.
NHIyKIMOHHBIE YCKOPUTEIH.
JIvHeHbIe IUKIINYECKUE YCKOPUTEIIH.
Pe3onaHCHBIE IUKIMYECKUE YCKOPUTENH.
JIuHeiliHble pe30HAHCHBIE YCKOPUTEIIH.
XapakTepUCTUKA PEHTTEHOBCKOI'0 U F'aMMa-U3JIy4eHUs, UX B3aUMOJEHCTBHE C BELIECTBOM.
CrieKTpoMeTpBI 3apsKEHHBIX YACTHII.

TepmosiepHBIii peakTop.
[Tpobnembl TEpMOSACPHOTO CHHTE3A.
TepMosiiepHbIN CUHTES.

VY nepxaHue miazMmsl.

TOKOMAK.

Tepmosinepnslii peaktop UTOP.
Cremnarop.



Il kaabl oeHKU 00pPa30BaTeIbHBIX TOCTHKEHHI !

NeNe bamnel 3a Buj TpeboBaHUs K 3HAHUSIM
B paboThI
MaxkcuManbHbIN 0alil BEICTABIISIETCS IPH TIOJIHOM U MPaBHIILHOM BBITIOJIHEHUN
YO BX -9-10 | 3amanuii, nryOOKOM M TIPOYHOM YCBOCHHUHW CTYJICHTOM IPOIPAMMHOTO Marte-
1 YO3n-5 puana, 4eTKOM H3JI0)KEHUM TOCTAaHOBOK 3a/ad, aJrOPUTMOB U PE3yJIbTaTOB
KJI-5 peleHns 3aa4, BHIBOJIOB 110 pe3yjbTaTaM padOThl, TOTOBHOCTH BBITIOJHSTH
JTAaHHYIO pabOoTy B MPaKTHKE.
JlaHHBIH OaJDT BBICTABIIICTCS TIPH TTOJTHOM M TIPABHIILHOM BBITIOTHCHUH 3aIaHUH,
YO BX —7-8 | ycBOeHHHU CTYAEHTOM NPOrPaMMHOIO Matepuaia, YeTKOM U3JI0KEHHHU TOCTAaHOBOK
2 YO 3n 4 3a/1a4, aITOPUTMOB U PE3YJIbTATOB PEILICHHS 33/1a4, BBIBOJIOB IO pe3yJbTaTtaM pa-
KJI-4 0OTBI, TOTOBHOCTH BBITIONHATh JaHHYIO PabOTy B MPaKTHKE, HO HEKOTOPHIE BO-
MPOCHI U3JIaraeT HEMOCIEJ0BATENbHO, OMYIIEHB HETOYHOCTH.
YOBX -6 JanHpiii 6ajul BBICTABIACTCS CTYJCHTY NPH BBINOJIHEHHH PabOTHI, HO y CTY-
3 YO 3ng-3 JIEHTa HET MOJHOr0 MOHUMAaHUs MOCTAHOBOK 3a/lad, METOJOB U PE3YJIbTaTOB
KJI-3 pelIeHui.
VO BX <6 OrneHka «HEeyJOBIETBOPUTENBHO) BBICTABISIETCS CTy)Z[veHTy, KOTOpBIN HE M0J]I-
4 vO 321 <3 HOCTBIO BBIITOJIHUII pa60Ty, HEC OCBOMJI 3HAYUTCIIBHOU YaCTHU MPOrpaMMHOI0
KIT <6 MaTepHana, JIOMyCKaeT CYIIECTBEHHbIC OMOKY MPH TPAKTOBKH IOCTaHOBOB
3a[a4, METOJOB PELICHHUH, OIyUYEHHbIX PE3yJIbTaTOB.
Bbanabl Ounenka

(utoroBoii | (6as13a oTBET
PEHUTHUHTOBOU Ha 3a4ere)
OIICHKH )

TpeGoBanus kK 3HAHUAM

-OneHKa «3a4TE€HO» €CIIM OH HMEeT 3HaHHsI OCHOBHOT'O MaTepHaa,
ecaIM  OH  MPOYHO  YCBOMJ  TPOTPAaMMHBIA  Marepual,
HIOCJIEIOBATENIFHO, YETKO M JIOTHYECKH CTPOWHO €ro M3JaraeT ero
100-60 «3aumenoy» | Ha 3a4eTe, BIAJEeT HEOOXOJMMBIMU HaBBIKAMU W TPHEMaMH HX
30 - 50 6an106 | BHINOTHEHNUS, YMEET TECHO YBSI3BIBATH TEOPHIO C TIPAKTUKOM
-Y4eOHbIe OCTIKEHHSI B CEMECTPOBBIN MEPUOJ U Pe3yNbTaTaMu
pPYOEXKHOTO KOHTPOJIS JIEMOHCTPHPYIOT JOCTaTOYHYIO CTEIEHb
OBJIAJICHHS] IPOTPAMMHBIM MaTEpUAIIOM.

-Or1eHKa «HE 3a4TEHOY» BBICTABIIACTCS CTYJCHTY, KOTOPBIi HE 3HAET
3HAYUTEIPHOM YacTH TMPOTPaMMHOTO MaTrepuaia, JOMyCcKaeT
cymiecTBeHHbIe omuoOku. Kak mnpaBuiio, OlleHKa «HE 3a4TEHO»
59-0 «He 3aumeHo» | CTABUTCS CTYIEHTaM, KOTOPbIE HE MOTYT MPOJOJIKHTH 00ydeHHE
0 -29 6annos | 6e3 NOMONHUTEIBHBIX 3aHSATHI TI0O COOTBETCTBYIOIIEH TUCITUTUIHHE.
-Y4eOHble TOCTHKCHUSI B CEMECTPOBBIN TMEPUOJ U pe3yJbTaTaMu
PYOEKHOTO KOHTpPOJIS JIEMOHCTPHUPOBAINM HE BBICOKYIO CTCIIEHBb
OBJIAJICHUS TIPOTPAMMHBIM MaTEPHUAIOM 110 MHHUMAJIbHOM TIIaHKE.

CTYI[CHT, HOJ'Iy‘-II/IBIJ_II/Iﬁ MeHee 60% oT MakcUMaJIbHOTO Oallia 3a pasaci JUCHUIIIMHBI UJIW TP O-
MCXKYTOYHYIO aTTECTAlIUI0, CHUTACTCA HEATTCCTOBAHHBIM I10 JTAaHHOM JUCIHMITIIINHE.
Taﬁ.lmua MJIA AaHAJIU3a COOTBETCTBUA H B3AaMMHOI'0O IepecdeTa OCHOK B Pa3JMYHbIX IIKa-

Jlax
Cymma Ouenka no 4-x Ouenka
6aym1013 0aJbHOI HIKaIe 3auer (ECTS) Tpananus
90 -100 5 (OTJIMYHO) A OTJIMYHO
85— 89 B OYEHb XOPOIIIO
75—-84 4 (xoportio) 3a4TECHO C XOpOIIIO
70— 74 D
65 — 69 3 (YIOBJIETBOPHUTEIHHO) YOBJICTBOPHTEILHO




60 — 64 E MOCPEJICTBEHHO

HE
Hwxe 60 2 (HeYJOBJICTBOPUTEIILHO) SAUTEHO F HEYIOBJIETBOPUTEIIHBHO
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MarepuajbHO-TEXHHYECKOE O0ecneyeHue U CHUIINHbI
JIeKIIMOHHBIE 3aHATHUS POBOAATCS B y4eOHOW ayJUTOPUHU, OCHAIICHHONH HEOOXOIMMBIM 000py-

JIOBaHUEM (IIPOEKTOPOM, JOCKOW, KOMIIBIOTEPOM) ISl IPOBEAECHUS JIEKIIMOHHBIX 3aHATUHN C TIOMOLIBIO
npe3eHTanuid. s mpoBeaeHus MpakTUYEeCKUX PadOT M BBHIIOJIHEHUS CaMOCTOATENBHON pabOThI HC-
MOJIB3YIOTCS y4eOHbIe KOMITBIOTEPHBIE KJIAcChl C BHIXOI0M B MIHTEpHET M JHMIIEH3MOHHBIM IPOTrpaMM-
HBIM 00ecTieyeHUEM.

yq66HO'MeTOIlH‘IeCKI/Ie PEKOMEHIANUMA NJIA CTYACHTOB
1. Yka3anus 1718 npociaylnBaHus JEKIUN
[lepen HavanoMm 3aHATUI BHUMATEIbHO O3HAKOMHTHCS ¢ y4EOHBIM IJIAHOM MPOBEACHUS JIEKUUH 1

CIIMCKOM PEKOMEH/I0BAaHHOM JIUTEPATYPBHI.

[lepen nocemienrneM ouepeHON JIEKLIUN OCBEXUTH B IAMATH OCHOBHBIE KOHLIETIIIUY TPONHIEHHOTO
panee matepuana. [loqroroBuTh mpu HEOOXOJUMOCTH BOIIPOCHI IpenoaBaTento. He Hamo onacarbes,
YTO BOIIPOCH MOT'YT OBITH TIPOCTHIMHU.

Ha nexuuu ocHOBHOE BHUMaHUE clieAyeT YAeNIATh He (GopMyIaM U MaTeMaTUYeCKUM BBIKIIAJKaM,
a CoZIepKaHUIO U3y4aeMbIX BOIIPOCOB, ONPEECIICHUSM U IIOCTAHOBKAM 3ajiau.

B mporuecce nzydenust JeKIIMOHHOTO Kypca HE0O0XO0IMMO 110 BO3MOXXHOCTH YacTO BO3BpAILIAThCS K
OCHOBHBIM TOHATUSM M METOAAM PELICHMs 3a7ad (3/1€Ch BO3MOXEH BbIOOPOYHBIH KOHTPOJIb 3HAHUH
CTYICHTOB).

XenarenpbHO HUCIIONB30BATh KOHCIEKTHI JIEKIMM, B KOTOPBIX UCIIOJIB3YETCS MPUHSTAs Mpenojia-
BaTeJIeM cucTeMa 0003HauYeHUH.

st 6omee moagpoOHOTO M3YUEHHUs Kypca cielyeT padoTaTh ¢ peKOMEHAOBAaHHBIMH JIUTEPATyp-
HBIMU UCTOYHUKAMH U BHOBb MOSIBIISIOLIMMUCS UCTOUHUKAMHU.

2. YKa3aHus U y4acThs B IPAKTUIECKUX 3aHATHUSIX

Ilepen mocenieHNeEM ysICHUTh TEMY INPAKTHUECKOTO 3aHATUS M CAMOCTOSITENIBHO U3YyYUTh TEOPE-
THUYECKUE BOIPOCHI.

B KOHIle IpaKTHYECKOro 3aHATUS MPH HEOOXOIMMOCTH BBISICHUTH Y NPEIOjaBaTessl HESICHbIE
BOIIPOCBI.

OcCHOBHBIE pe3y/bTaThI BHIIOJIHEHUS paO0Thl HEOOXOUMO pacreyaTarb.

3. Yka3zaHus Ui BBIIOJIHEHHS CAMOCTOSATEIbHOM paboThI

[TonyunTs y npenojaBaTens 3aJaHUE U CIIMCOK PEKOMEH/I0BaHHOM nuTeparypsl. M3yduenue teo-
PETUYECKHUX BOIIPOCOB CIEAYET IIPOBOAUTH IO BO3MOKHOCTH CaMOCTOSITENIBHO, HO IIPU 3aTPYAHEHUSIX
oOpamiaThCs K MpenoaaBaTelio.

[ToaroTOBUTH MUCEMEHHBIM OTUET O MPOJIEIAHHOMN padoTe.

[Ipu BbIMOIHEHUH (POHTANBHBIX 33JaHUN MO0 YCMOTPEHUIO MpernoaBaTelis padoTa MOXKET ObITh
olLleHeHa 0e3 MUCHbMEHHOI'0 OTYETa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BONPOCHI, MPU YCIOBUH aK-
TUBHOM CaMOCTOSITEIHHOW paOOTHI.

[ToaroTOBUTE OTBETH HA KOHTPOJIBHBIE BOIIPOCHI.

Takum o0pa3oM, camocTosTenbHasi paboTa CTYACHTOB SBJISETCS HEOOXOIUMBIM KOMIOHEHTOM
MOJTyYEeHHU s IOJTHOLIEHHOTO BBICIIEr0 0Opa30BaHMUA.

MeToan4yeckue peKOMeHIANUM 1JIsl MIpenoaaBaresen

1. Ykazanus ass npoBeACHUS JIEKIUN

Ha nepBoii BBoHOI nekuu crenath oOuuii 00630p coaep:kaHusi Kypca U OTMETUTh HOBbIE Me-
TOJBI M TIOJIXO/BI K PEUICHUIO 33/1a4, PaCCMaTpUBaeMbIX B Kypce, IOBECTH JI0 CTYJCHTOB TPeOOBaHUS
Kadeapel, OTBETUTH HA BOIIPOCHI.

[Ipu MOATroTOBKE K JEKIIMOHHBIM 3aHATUSAM HEOOXOAWMO MPOAYMaTh IUIAH €ro MPOBEICHUS, CO-
JepKaHUE BCTYMUTENbHON, OCHOBHOM M 3aKIIIOYMTEIBHOM YaCTH JIEKIIUY, O3HAKOMUTHCS ¢ HOBUHKAMU
y4eOHOM 1 METOIMYECKOM TUTEPaTyphl, MyOIUKAIUAMU EPHOAMYECKON MeYaT 10 TeMe JEKIIHOHHOTO
3aHATHSA. Y TOYHUTH IUIAH IPOBEACHMS NMPAKTUYECKOTO 3aHATUA MO Teme nekuuu. [lepen usnoxxenuem



TCKYLICTO JICKHMOHHOI'0 MaTCpHrajia HalTIOMHHUTDb 00 OCHOBHBIX HUTOrax, IOCTUTHYTBIX Ha MPCAbIAYIIUX
neknusax. C 3TOH Lenblo 3a/1aTh HECKOJIBKO BOIIPOCOB ayIUTOPUU U OCYIIECTBHTH BHIOOPOYHBIH KOH-
TPOJIb 3HAHUA CTYJACHTOB.

B xoJ€e JIeKIIMOHHOTO 3aHATHS NPENoAaBaTesb J0JDKEH Ha3BaTh TeMy, ydeOHbIE BOIIPOCHI, O3Ha-
KOMUTBH CTYACHTOB C IICPCHHEM OCHOBHOH H HOHOHHHTGHBHOﬁ JIMTCPATYPHI 110 TCMC 3aHATHA. Pac-
KpBIBasi CO/IEpKaHNe y4eOHBIX BOIPOCOB, aKLEHTUPOBATh BHUMAHHUE CTYJCHTOB Ha OCHOBHBIX KaTe-
ropusx, ABJICHUAX U IIPOLCCCaXx, 0COOEHHOCTAX MX ITPOTCKAHUA. PaCKpBIBaTB CYIIHOCTb U COACPKAHUC
Pa3IUYHBIX TOYEK 3PCHUS M HAYYHBIX MOJXO0I0B K OOBSCHEHHUIO TEX WJIN WHBIX SBJICHUH U IIPOIIECCOB.

Creyer apryMeHTHPOBaHO O0OCHOBATh COOCTBEHHYIO MO3HIHUIO 0 CIOPHBIM TEOPETHUYECKHM
BorpocaM. [IpuBomuTh mprMepsbl. 3aaBaTh 10 X0OAY M3JIOKCHHUS JIEKIIMOHHOTO MaTepHajia pUTopuie-
CKHC BOIIPOCHI U CaMOMY HaBaTb Ha HHUX OTBCT. 910 CHOCO6CTByeT AKTUBHU3allun1 MBICIIMTEIbHOM ACs-
TEJIFHOCTH CTY/ICHTOB, IIOBBIIICHUIO NX BHUMAHMS U MHTEpEca K MaTepually JIEKIIUH, €€ COACPKaHHUIO.
[IpenogaBaTens JOHKEH PYKOBOJIUTH pabOTOH CTYJICHTOB IO KOHCIIEKTUPOBAHUIO JICKIIUOHHOTO Ma-
Tepuaa, Mo J4epKUBaTh HEOOXOAUMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX ITOJIOKEHUH M3y4aeMOi
TEMBI, 0co0o BBIACIIAA, KaTeFOpHaJH:HBIfI arirmapar. B 3akmrounTenbHOM YacTH JICKIIN H€O6XOIII/IMO
copMyaHpoBaTh OOLIME BHIBOABI IO TEME, PACKPBIBAIOIIME COJAEP)KAHWE BCEX BOIPOCOB, ITOCTAB-
JICHHBIX B JICKIIUH. OOBABUTH IJIaH O4YCPCAHOr0 NPAaKTUICCKOT'O 3aHATHA, JaTh KPATKUEC pCKOMCHAAINN
0 TIOATOTOBKE CTYAEHTOB K NPAKTHYECKOMY 3aHATHIO. ONpPEAeIuTh MECTO M BPeMsl KOHCYJIbTAI[H
CTY/IGHTaM, MOXKEJIaBIINM BBICTYIIUTH C JJOKJIQJAaMHU U pedepaTaMu.

Ha nocnenneit nekuuu yaenuTs Bpems st 0030pa HamOosiee BaKHBIX MOJ0XKEHHH, PaccMOT-
PCHHBIX B KypCC.

2.Yxa3aHHs 10 KOHTPOJIIO CAaMOCTOSITEIEHON pabOThI CTYACHTOB

[To ycMoTpeHUIO mpernonaBares 3aJaHue Ha CaMOCTOSTEIbHYI0 paboTy MOXKET ObITh MHIMBH-
IyalbHBIM WIN (PPOHTAIBHBIM.

[Ipu ucnonb3oBaHUKM MUHIUBUAYAIbHBIX 33JaHU TpeOOBaTh OT CTYJIEHTAa MUCbMEHHBIN OTYET O
pojesIaHHoi pabore.

[Ipn npuMeHeHUN (QPOHTAIBHBIX 3aJJaHUI BECTH KOJUIEKTHUBHBIE OOCY)KJIEHUSI CO CTyIEHTaMU
OCHOBHBIX TEOPETHUYECKHX MOJIOKESHHH.

C 1enplo KOHTPOJII KAa4eCTBA BBINOJIHEHUS CAaMOCTOSITEIbHOM paboThl TpeOOBaThb MHIAMBUAY-
aNTbHBIE OTYETHI (JOMYCTHMO BMECTO IMMCHMEHHOTO OTYETa MPUMEHSTh HHAUBUIYaIbHbIE KOHTPOJILHBIE
BOIIPOCHI).

[IporpamMma cocraBieHa B cooTBeTcTBUM ¢ Tpeboanuamu OC HUAY MUDU u yueOHbIM 11a-
HOM OCHOBHOW 00pa30oBaTeNbHON MporpaMMsl 1o crenuanbHocTd 14.05.02 ATOMHBIE CTaHIMM: MPO-
EKTHUPOBAHNE, SKCIUTyaTalllsl U HHXHHAPHHT

Pabouyto nporpamMmy coctaBui goueHT Kynamesa 1.0.

Penenszent: nonent E¢gpemona T. A.

[Tporpamma omobpena Ha 3acemanun YMKC 14.05.02 ATOMHBIE CTaHIIMM: TTPOCKTHPOBAHWE,
AKCILTyaTaIusl ¥ MH)KUHUPUHT .

IIpencenatens yueOHO-MeToanueckoi komuccuu Edppemona T. A.



