MUHHCTEPCTBO HAVKH U BBICILIETO OBPA3OBAHUS POCCUNCKON ®EJIEPALINN
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKISHUE BBICIIIETO 00pa30BaHUS
«HALIMOHAJIBHBIN NCCJIEJOBATEJIBCKUIA
TOMCKHWU MMOJIMTEXHUYECKU YHUBEPCUTET»

YTBEPXIAIO

. CALD

.““(

:

- Thiiperrop AEFHHI
7 ) W A £ o

&7 (0.J0. onmaros)

o6 2020 .

PABOYAS INTIPOI'PAMMA JUCHUITJIMHBI
INPUEM 2019 r.
O®OPMA OBYYEHMUSI ounas

KBAHTOBBIE 3AKOHBI ATOMHOUN ®U3UKH

Hampasiienne noarotoBku/
CHEIHUATBHOCTD
OO6pa3oBarenbHast IporpaMma
(HampaBJICHHOCTD (TIPOQHIIL))
Cneunanuzanus

YpoBeHb 006pazoBaHus

Kypc
TpymoeMKocTh B KpenuTax
(3a4ETHBIX AMHUIIAX )

Bune yueOHOI nesTenbHOCTH

14.03.02 SInepuble ¢puU3MKA U TEXHOJIOTUH

BBICHICC O6pa30BaHI/Ie - 6aKanaBpHaT

3

ceMectp

|5

6

BpemeHnHol pecypc

Jlexumun 32

KonrakTHas (ayauTopHas) [TpakTHyeckue 3aHsATH 32
pabora, u JlaGoparopHble 3aHATHS 24
BCEI'O 88

CamocrosiTenpHas pabora, 4 128

B T.4. OTJEJIbHBIE BU/IbI CAMOCTOSTEIbHOU PaboThI €
BBIJICJIEHHON IPOMEKYTOUHON aTTecTanueit (KypcoBon
IIPOEKT, KypcoBasi paboTa)

KypcoBoii npoekt

HUTOI'O, u 216
Bun npomexxyTrodyHon | JK3ameH, ObecneunBaroriee oAaATH
arrecrauuu | nud. 3a4er MOJIpa3JIeIICHNE
3aBeayromuii kadenpoii - _ A.Tl'. Topronon
PYKOBOJUTEINb OT/ICICHHUS %
PykoBoautens OOIT ::%/' I1.H. Brrukos
[Ipenogasareinb Q- //\/ [O.M. UepeneHHHKOB




1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

[ensimu OCBOEHUS TUCIUILIMHBI SBISIETCS (OPMUPOBAHUE Yy O0YUAIOIINXCS OMPEICICHHOTO
OOIl (m.5.4 OO6meit xapakrepuctukun OOII) cocTtaBa KOMIIETCHIM JJI TOATOTOBKU K
poeCCUOHATTLHON e TEIbHOCTH.

HNuaukaTopbl A0CTHKEHHST KOMIIeTeHI it

CocraBasiionue pe3yJibTaTOB OCBOCHHUSA

Kon HanmeHoBaHHe (1eCKPHNITOPBI KOMIIETEHIH)
KOMITETCHIINH KOMITETCHIINH KO}I HaumeHnoBanue HHAUKATOpa
Koxn HaunmeHoBanune
HHIUMKATOpa JOCTHIKCHU A
Bnageer onbitom
TIPUMEHEHHSI 3aKOHOB
CCTCCTBEHHBIX HAYK H
C 5 MaTeMaTHYCCKUX
noco0eH N
YK(V)-1.1B1 | meronoB u Moneneit s
OCYILECTBIATh
pemenus 3axad
TIOHCK,
. TEOPETUYECKOTO U
KPUTHICCKUI
TIPHUKIIATHOTO
aHaIN3 U CHHTE3
o A Xapaxrepa
nHdopmarmn HAJIM3HUPYET 3aady, BB
YK(VY)-1 PMALUTH, N.YK(Y)-1.1 Py I8y, BBIL YMeer pemats 3a1a4n
MIPUMEHATH ee 0a30BbIC COCTABIIAIOLINE TCODETHICCKOrO 1
CHUCTEMHBIH YK(Y)-1.1Y1 P
TIPUKIIATHOTO
MOJXO. UIA
XapakTepa
pereHus
3HaeT 3aKOHBI
MOCTaBJICHHBIX
€CTECTBEHHBIX HAYK H
Janat aTeMaTHYeCKHe
MaTeMaTHYEeCKU
YK(VY)-1.131
METOMBI
TEOPETHYECKOTO
XapakTepa
Brnaneer onbiTom
acyera napaMeTpoB
Cnocoben p P P
OIIK(Y)- ONITUYECKOTO H3ITyICHUS
HCIIOJIb30BATh
1.3B6 Yyepe3 HHBEPCHYIO Cpery
0a30Bble 3HAHUS
C Y4ETOM IIOTePh
€CTECTBECHHOHAYYHBI JleMOHCTpUpYeT TOHUMaHHe p—
X TUCHUILTIH B (DUBHYECKUX SIBICHUN U
N YMeeT npaBUiIbHO
npoQecCHOHATBHON MIPUMEHSIET 3aKOHBI MEXaHHKH,
JIESITEILHOCTH TEPMOJMHAMUKH, dJICKTPUIECTBA OIIK(Y)- VIPHMCHATE OCHOBHRIC
OIIK(Y)-1 ’ N.OTIK(V)-1.3 P ’ p 3aKOHBI KBAHTOBOM
MIPUMEHSATH METOBI ¥ MarHeTH3Ma, OCHOB ONTHKH, 1.3Y6
o N MEXaHWKH TPU PEIICHUN
MaTeMaTH4YeCKOT0 KBAaHTOBOW MEXaHUKHU U aTOMHOM
o ($U3HIECKHX 33129
aHanm3a u (DU3UKH B HHXKEHEPHOM
3HaeT 0COOEHHOCTH
MOJICIPOBAHNS, N TeITbHOCTH
TEOPETHYCCKOTO 1 TIPUMEHEHHS 3aKOHOB
OIIK(Y)- aTOMHO# HU3MKHU B
9KCHEPHUMEHTAIHHOT
1.336 HayKe,
0 HCCIIeTOBAHUS
HPOMBIIUICHHOCTH U
MEUIIHE
Criocoben Brnaneer HaBbIKOM
HCTIOJIE30BATh TTONCKA HAyYHO-
Hay4yHO- TEXHUYECKOU
TEXHUYECKYIO nH(pOpMAIIHMH 110
uHpopManuio 3aJaHHOU TeMe
Qopmario, NK(Y)-1.1B1 | 3% ’
OTEYECTBEHHBIN U Crnoco0eH oCyIeCTBIAT UCIIOJIb3Ys
3apyOexXHbIH IIOMCK HAyYHO-TEXHUYECKOI KOMIIbIOTEPHBIE
OTIBIT TIO “HpOpMAIH s 00pabOTKH TEXHOJIOTHHU H
TeMaThKe aHHBIX, TPOBEICHHS HH(POPMAITHOHHEIE
MK(Y)-1 WITK(Y)-1.1 a » IPOBEA popman
HCCIIeTIOBAHUS, WCCIICIOBaHMS, CTIONB3Ys pecypcs
COBpEMECHHEIE KOMITBIOTEPHBIE TEXHOJIOTHU H
YMeeT ucnonb3oBaTh
KOMIIBIOTEPHBIE UH(OPMAIMOHHBIE PECyPChI
HH(POPMAITHOHHEIE
TEXHOJIOTUHU U
PpecypcHI st TOHCKa
HHQOPMALIMOHHBI o
Gbop MK(Y)-1.1Y1 | akTyambHOH Hay4HO-
€ pecypcsl B N
o TEXHUYECKOH
cBoei
N uH(pOpMaINH
MPEeIMETHOM
obmactu
T'otoBHOCTEIO K [IpoBomuUT 3KCIIEPUMEHTEHI 10 Brageer onbITOM OIEHKH
MIPOBELICHUIO 3aJaHHOW METOJHKE, JIOCTOBEPHOCTH
IK(Y)-3 bu3HIeCKIX N.IIK(Y)-3.1 COCTABJICHUE OIMCAHHMS MK(Y)-3.1B3 | pe3ysbraros,
9KCIIEPUMEHTOB MIPOBOJMMBIX UCCIIEIOBAHUMN U MOJTY4EHHBIX
10 331aHHOM AQHaJIM3 PEe3yNbTaTOB SKCIEPHUMEHTAIBHO




Kon

HMHaukaTopbl J0CTHKEHHS] KOMIIeTeHI Ui
HaumenoBanue

CocTaBisomue pe3yJibTaTOB OCBOEHUS
(1ecKpUNTOPHI KOMIETEeHUH)

KOMIIETCHIINN KOMIIETCHIINN Kon HaunmenoBanue HHAMKATOpa

HHIUKATOpa JAOCTHIKCHHUST

Kon

HaumenoBanue

METOJIUKE,
COCTaBJICHUIO
OIHCAHUS
MPOBOAUMBIX
HCCIIeIOBaHUH 1
aHaIM3Y
MOJIy4YEHHBIX
9KCIIEPUMEHTAIIbH
BIX JAHHBIX

JTaHHBIX, 00pabaTeBaTh
Pe3yIbTaTH
9KCHEPUMEHTOB

IK(Y)-3.1Y3

YMeeT caMOoCTOSTENHHO
aHaJIM3UPOBATh
(bu3HUECKIE MPOIIECCHI,
TIPOUCXOJISIIHE TIPH
Pa3IMYHBIX CIIOCO0aX
BO30YKICHHUS aTOMOB
HCCIIENYEMOM Cpelibl

TIK(Y)-3.133

3HaeT 3aKOHBI
TIEPUOAUUECKON CUCTEMBI
3JIEMEHTOB, YpaBHEHUE
HIpeaunrepa amust
CTaIlMOHAPHBIX
COCTOSIHHI, 3aKOHOB
JBIKEHHS 3apsDKEHHBIX
YaCTHI] B SJIEKTPUIECKOM
¥ MarHATHOM TOJIAIX,
CHEeUaIbHON TEOPUH
OTHOCHTEIBHOCTU

IK(VY)-3.1B4

Bnageer onbitom
pacyéra TYHHEJIBHOIO
3¢ dexTa MUKPOYACTHIL
OCHOBBIBAsICH Ha
TIOJIO’KEHUAX KBAaHTOBOM
MEXaHHUKH

MIK(Y)-3.1V4

VYMeeT BEIYUCTIATD
SHEPTUH MEPEXOI0B
9JICKTPOHA B aTOME

TIK(Y)-3.134

3HaeT TOHKOE U
CBEPXTOHKOE
paciernieHus: ypoBHel
JNIEKTPOHOB B aTOME,
noctynatel bopa,
KBaHTOBaHHE OPOUT
3JIEKTPOHOB B aTOM,
OCHOBHBIE ITOCTYJIATHI
KBAaHTOBOH MEXaHUKHU

Z[I/ICL[I/IHJ'II/IHEI OoTHOCUTCS K Oa3oBoii yactu bnoka 1 yqe6H0r0 IJIaHa

2. MecTto qucuuninnsbl (MoayJs) B ctpykrype QOII

MIPOTrPaMMBI.

3. Ilnanupyempble pe3yJabTaThbl 00y4eHHUs M0 AUCIHUIIINHE

o0Opa3oBaTenbHOI

ITocye ycrientHoro OCBOGHUs AUCHUILIMHBI Oy1yT c(OPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

Tlianupyemble pe3yJIbTaThl 00y4eHHsl 10 JUCIMILIHHE Hnpukarop
JIOCTHIKEHUS
Kon HanmeHoBanue
KOMITETEHIIUN
PI1 | CiocoGHOCTh aHAIM3UPOBATH JIMHEHUYATHIC CIIEKTPHI H3TYUCHHS U MbyKIEE/);li13
U.OTIK(Y)-1.
MOTJIOIIEHHUS] aTOMOB. MIIK(Y)-1.1
WLIIK(Y)-3.1
P2 | BoINONHATH pacyeThl TPACKTOPHi IBMKCHUS YACTHI] B IIEHTPAIBHOM TOJIE.
ITorumats YTOI paccesHus i g depeHnraibHOe CeUeHnE B HLYK(Y)-1.1
CTaTHCTHUYECKON TeOpHH paccessHusi. [I[pUMEHSTh 3HaHHsI O TYHHEIBHOM W.OTIK(Y)-1.3
3¢ (dexTe MUKPOYACTHII, BBIYUCIIATH €r0 ¢ MOTEHI[HAIOM IPSIMOYTOJIBHOM Egi(z)ﬂ
(GOPMBI ¥ ¢ IPOU3BOJILHBIM ITOTEHIIMATIOM. BBITIOIHATE pacyéThl B TIREY3.
AJIEKTPUYECKON MOJIET aToMa ToMCOHa.




P13 | [IpuMeHATH 3HAHHUS MATEMATHUYECKOTO arliapara JJis OIKUCaHHs IIPOIIECCOB ﬁ%’ig;ﬁ
paccesHus, TeopHu Bopa-3ommepdenbaa, B pacueTax pensiTUBUCTCKOMN 1 LIK(Y)-3.1
KBaHTOBOM MEXaHHUKH.

Pa 4 3HaTh YCTPOMUCTBO U MIPHUHIUI PA0OOTHI YCKOPUTEIIEH U J1a3€POB. NYK(Y)-1.1

ye1p PHHIMIT P yEROp P N.OIK(Y)-1.3
WIIK(Y)-1.1

OI.[GHO‘IHI)IC MCPOIPUATHA TEKYIICTO KOHTPOJIA U HpOMe}I(YTO‘IHOﬁ arTeécTanuu NpeaCcTaBJICHBI B
KaJICHAapHOM peﬁTHHF-HHaHe JAUCIHMITIIIMHBI.

4. CTpyKTYpa M cojiep:KaHue TUCHUIIHHbI

OcHOBHBIE BU/IbI YU4€OHOI 1eSITeJIbHOCTH

Dopmupyemblii
Pa3aesibl AMCHUNIMHBI pesyIbTar Buasbl yueoHoii 1esTeIbHOCTH Obnem
00y4eHus 1Mo BpeMeHH, 4.
JUCHHUIIIHHE

Pa3nen (Moayan) 1. PJI1 Jlexnuu 4
SIBJIeHus1 ¢ NposiBJIeHHEM [IpakTrueckue 3aHITH 4
ATOMHUCTHYECKOH NMPUPOIBI JlaGopaTopHbIe 3aHIATHS -
BEIECTBA U NMepBbie MOAEIH aTOMA CamocrositenpHas pabora 6
Pa3nen (MoayJib) 2. PJ12 Jlexnuu 4
3aKOHBI 3JIEKTPOMATHUTHOI' O [IpakTrueckue 3aHaTHs 4
U3JIyYEeHHUs BelleCTB U 3aKOHbI JlaboparopHble 3aHATHS 16
Kupxroga CamocrositenbHas pabota 9
Pasznen (Moayasb) 3. PJ12 Jlexun 4
CraTucruyeckas Teopus [IpakTrueckue 3aHATHs 4
paccestHUS JlaGoparopHble 3aHATHS -

CamocrosTenbHas pabora 12
Pasznen (Mogyanb) 4. PJ13 Jlexuu 4
IHonykBanToBasi Teopusi bopa s [IpakTrueckue 3aHATHS 4
aToMa BOAOpoaa U (popMaIU3M JlaboparopHsble 3aHATHS -
Bopa — 3ommepdennaa CamocrosiTenpHas pabora 12
Pa3nesn (MoayJib) 5. PJ13 Jlexuu 4
PenxsTuBucTckas mexanuka. CBsizb [IpakTrueckue 3aHITHS 4
Maccol M dHepruu (popmyna JlaGoparopHble 3aHATHS -
DiinmTeiina) CamocrosTenbHas pabora 11
Pa3nen (MoayJib) 6. P14 Jlexmun 4
Yckopurean 3apsizKeHHBIX YACTHII [IpakTrueckue 3aHaTHs 4
Jia3epbl JlaGoparopHble 3aHATHS 4

CamocrosTenbHas pabora 14
Pa3nen (MoayJib) 7. PJ13 Jlexun 8
KBanroBasi mexaHuka u ee [IpakTrueckue 3aHATHS 8
OCHOBHBIE NOCTYJIATHI U 3AKOHbI JlaboparopHble 3aHATHS 4

CamocrosiTenpHas pabora 11
Kypcosoii npoekt CamocrosTenbHas pabora 64




Coneprxkanue pa3ienoB AUCIUTUTNHBL:

Paznen 1. SIBJieHMsi ¢ MposiBJIeHMEM ATOMHCTHYECKOW NPUPOIAbI BellecTBA M NepBble
MO/ieJId aToMa

HUcmopus amomucmuxu. Onvimst Ileppena u ux o6viacHeHuss JUHUMEUHOM — CBUOEMENbCMBO
AMOMUCMUYECKOU CMPYKMYpbl geujecms. Iaekmpuueckas mooerv amoma [oc. .
Tomcona (1903 22.) u eé npomugopeuus ¢ HAOIOOAEMbIM TUHEUUAMBIM CNEKMPOM USTYUEHUS
8000pooa u opyeux eewecms. [lnanemaprnas mooenv amoma Pezepghopoa.

TeMBI JeKIM:
1. WUcropus aromuctuku. Onsitel [leppena.
2. Dnekrpuueckas mojenb atoma k. JIx. Tomcona (1903 rr.).

TeMbl NpaKTUYECKUX 3aHATHIA:
1. Moxens aroma ToMcoHa.
2. [Inanerapnast mogens atoma Pesepdopra.

Pa3pnen 2. 3aKkoHBI 3JIEKTPOMArHUTHOTO U3JIyYeHHUS BellecTB M 3aK0HbI Kupxroga

Mooenu anekmpomacnumnozo usnyueHus eewjecms. HumeepanbHvle U CHeKmMpAlbHble
xapakmepucmukuy uznyyenus. 3akonvl Kupxeogha mennogoeo pasHosecHo20 U3nyueHusl.
3axonvr Cmeghana-bonvymana u Buna. Dopmyna Penes-I{ocunca. I'unomeza keanmog
sHepeuu u ¢opmyna Inanka.

TeMBI JeKINH:
1. Mogenu 31eKTPOMAarHUTHOTO U3ITyYCHHUS BEIIECTB.
2. 3axonbl Kupxroda, popmyna ITnanka.

Tembl NpaKTHYECKUX 3AHATHI:

1. UHrerpanbHble U CHEKTpajbHbIE XapaKTEPUCTHUKU H3iIydeHus. 3akoHbl Kupxroda
TEIJIOBOI'O PABHOBECHOT'O U3JTYy4ECHHUS.

2. 3akonwsl Credana-bonprimana w Buna. ®@opmyna Penes-/xunca. ['mmore3a KBaHTOB
sHepruu u popmyna [Inanka.

Ha3panus 1adopaTopHbIx padoT:

1. VerpoicTBO M XapaKTEpUCTHKU PEHTIEHOBCKOM TpyOKH, oOmiue mnpaBuiia paboThl C
PEHTI€HOBCKOM TPpYyOKOH.

2. CrekTtp U3Iy4eHHs peHTIeHOBCKOM TpyOku. M3yuenne XPU.

3. MoHoxpoMaTH3anus U3Iy4eHUs] peHTT€HOBCKOM TPyOKH.

Pa3nea 3. CratucTtuyeckasi TeOpusi paccessHUsA

Hsudicenue vacmuy (men) 6 none yeHmpanibHol cuivl, e2o ocobennocmu. 3aoaua Keniepa.
Tpaexmopuu Osudicenuss 8 NOAPHLIX Koopounamax. Teopus paccesnus YeHMpPaIbHbLIM
(Kyn10HO8CKUM) nonem. AxcuanvHas cummempusi npoyecca pacceanus. Céa3b NOAAPHO20 yend
¢ yenom paccesuus u npuyenvhvim napamempom. Cmamucmuueckas meopusi paccesiiusl.
@opmyna Pezepghopoa. [Inanemaprnas moodenvs amoma Pezepghopoa.

Tembl nekumii:

1. OcobeHHOCTH ABM)XEHUS Tell B LEHTPaIbHOM Mose. TpaeKkTopuu ABHKEHUS TeJ 3a/ladyu
Kennepa B monsipHbIX KoopanHaTax. Teopus paccessHHs LEHTPAIbHBIM (KYJIOHOBCKHM)
rosieM. AKCuaiabHasi CHMMETpUS [TPoOLeEcca paCcCesHUS.

2. CBs3b yriia paccesiHus ¢ MPHUIEIbHBIM mapaMeTpoM. BreiBoa ¢popmynst Pezepdopaa. Onsit
Pezepdopna u ero unrepnperanus. [Imanerapuas moaens aroma Pesepdopra.




Tembl IpaKTHYECKUX 3AHATHI:

1. JIBmwkenue wacTuil (Tea) B ToJie MEHTpadbHOM cuibl. 3amada Kemepa. TpaekTopun
JBUKCHHUSI B TIOJISIPHBIX KOOPAMHATAX.

2. PaccesHue uEeHTpaldbHBIM KYJIOHOBCKMM 1osieM. CBf3b MOJSIPHOTO yria C YIJIOM
paccessHUSl U TPUIETbHBIM mapaMeTpoM. CraTucTudeckas Teopusi paccesnusi. Gopmyna
Pezepdopna. Ilnanerapuas moaens atoma Pesepdopna.

Pa3nea 4. IlonykBanToBasi Teopuss bopa nnsa aroma Bogopoaa m ¢popmaausm bopa —

3omMmepdeanaa

Kpumuxa mooenu amoma Peszepgopoa. I[locmynamur bBopa. Keanmosanue momenma
Koauuecmea oeudxcenus. Onvim @paumka u l'epya. TopmosHoe uziyueHue u mopMoO3HOe
PeHmeeHo8CcKoe usnyuenue. Xapaxmepucmuueckoe peHmeeHo8cKoe uznyienue. NeKmpoHble
obonouku amomos. Onvim u opmynra Mosnu. [nasnoe, opbumanvHoe U MacHUMHOE
K8aHmMogble yucia 1eKkmponos 6 amome. Cnekmpockonuyeckue 0003HAYUEHUs] COCMOAHUL
anekmpona 6 amome. Cnun snekmpona. Cnodxcenue y2n06vix momeHmos. Ilonuwiii yenosou
MomeHnm 271ekmpona Ha opoume. Tonxoe pacwennenue yposueu. Ilpunyun Ilaynu.
3anonnenue 21eKMpOHHLIX 00010YeK 8 ClOJHCHbIX amomax. Ilepuoouueckas cucmema
onemenmos . Menoeneesa. Pacuém npocmuvlx u CI0XMCHbIX NEPUOOO8 XUMUUECKUX
anemenmos. Maenumusiti momenm 21ekmpona. Onvim [lmepna u I'epraxa. Oggexm
3eemana u s¢pgpexm [lImapka.

Tembl JeKIMii:

1. Tlocrynaret bopa. Ombir ®panka u I'epma. TopMo3HOe H3IydeHHE M TOPMO3HOE
PEHTIC€HOBCKOE  M3JIydeHHE.  XapaKTEepUCTUYECKOE  PEHTTEHOBCKOE  M3JIy4YCHUE.
DNeKTpoHHbIE 000I04KM aToMOB. KBaHTOBaHME MOMEHTa KOJIMYECTBA JBH)KECHUS.
Crnektpockonuyeckue 0003HauY€HUsl COCTOSHUM 37IeKTpoHa B aToMe. CIIUH 3JIeKTPOHa.

2. CnoxeHue YIJIOBbIX MOMEHTOB. IloiHBIN yrioBOM MOMEHT 3JIeKTpoHa Ha OpOuTe.
[Ipunnun Ilaymu. Ilepumonnueckass cucrema sneMeHTOB [[. MenneneeBa. MarHuTHBIM
MoMeHT 371ekTpoHa. OnbIT LlTepHa u ['epnaxa. Dpdexr 3eemana u 3dpdexr Llrapka.

Tembl NIpaKTHYECKUX 3AHATHI:
1. Tlocrynarsl bopa. KBanTOBaHME MOMEHTa KOJMYECTBA ABUKECHHUS.
2. 3anauu Ha npuMeHeHue Teopuu bopa-3ommepdenbaa.

Pa3znen 5. PeasTuBucTckasi MexaHuka. CBsi3b Macchl M dHepruu (popmysia DiiHinTeliHa)

Jeuodicenue 3apsagcenHol dacmuyvl 8 MASHUMHOM nojae. Bblgoo ypasHenus O08udiceHus.
Cropocms. Tpaexmopus. Cenexmop cxopocmet. 3a8UCUMOCHIb MACCbl OM  CKOPOCHU.
Ypasnenue Oiinwmetina-Hvtomona. [leudicenue 3apsdcenHot 4acmuysbl 8 NOCMOAHHOM
INEKMPUeCKoM Nnoje ¢ UCNOb308anuem ypasneHus Hvromona u ypasnwenus Duinwmetina-
Hviomona. Cpaenenue 3aeucumocmeii KOOpOUHamvl U CKOPOCMU OM  6peMeHU 8
KIACCU4eCKOM U PelsamusuUcmckomM nooxooax. Jleudxcenue 3apsasceHHou yacmuyvl 8
OeCKOHeuHOM 0OHOPOOHOM NOCMOSAHHOM JJIeKMPULEeCKOM NoJle C UCNOIb308AHUEM VPABHEHUS
Hviomona u Ounwmetina-Hotomona. Paznuuus 3axoH08 08udicenuss, NOJIVUEHHbIX U3 dMUX
ypasnenui. Hmnynvc cunvl, paboma cuivl ¢ UCNOIb308AHUEM YVPABHEHUs DUHWMEUHA-
Hvromona. Césazb maccwi u snepeuu (hopmyna Junwmenna).

Tembl JeKkumii:

1. JIBuxeHHe 3apspKEHHOM YacTHIBI B MarHUTHOM Tojie. BBIBOJ ypaBHEHUS [BUKEHHUS.
VYpaBHenue DiiHTeHa-HpI0TOHA.

2. JIBwkeHWe 3apsUKCHHOM dYacTUIBl B OECKOHEYHOM  OJHOPOJHOM — TOCTOSIHHOM
3JIEKTPUYECKOM I0JI€ C MCIOJIb30BaHUEM ypaBHeHUs] HproToHa 1 DMHIITeHa-HproTOHA.
CBs3b Macchl ¥ sHepruu (popmyiia DUHIITEHHA).



Tembl IpaKTHYECKUX 3AHATHI:

1. JIBukeHHe 3apsHKEHHON YAaCTHUIIBl B IOCTOSIHHOM 3JIEKTPUUYECKOM I10JIE C UCIOJIb30BaHUEM
ypaBHeHus HproToHa M ypaBHeHust OiHumTelHa-HploroHa. CpaBHEHHE 3aBUCHMOCTEN
KOOPJAMHATBI U CKOPOCTH OT BPEMEHH B KJIACCUYECKOM U PEJIATUBUCTCKOM MOAXO01aX.

2. Ilpumenenue Qopmynsl DifHIITEHHA (CBSI3b Macchl M HEPrUM) MPH PEIICHUU 3aaad
cy0aToMHOM (U3HKH.

Pa3neu 6. Yckopureun 3apsiskeHHbIX YaCTHIL U J1a3epbl

Tunwl yckopumernei 3apajceHHblX Yacmuy, NpuHyun ux pabomsl. YckopumenvHas mpyoxa.
Jlunetinvii pesonancnviil yckopumenwv. L{uxnompon. Dazompon. H30XpoHuwlll YUKIOMPOH.
OnekmpouHvle U  npomoHHvle  cuHxpoghazompoHvl.  Kpynueuwue  cywecmsayiowue,
npoexmupyembvie YCKOpumenu, KOalauoepsvl U ux oCHO8Hule xapakxmepucmuku. bemamponul.
Ipunyun pabomul. Hx npumenenue 6 npomviuieHHocmu u 6 meouyure. Jlazepwi. Ceoticmea
nazepro2o usnyyenus. OcHogHvle sneMeHmyvl U npuHyun pabomoel nazepa. Tunvl nazepos u
obaacmu ux npuMeHeHus.

TeMBI JeKINH:

1. VckopurenpHas TpyOka. JIuHeiHblll pe3oHaHCHBIN yckopuTenb. Llukinorpon. da3oTpoH.
N30XpOHHBII UKJIOTPOH. DJIEKTPOHHBIE M IPOTOHHBIE CHHXPO(A30TPOHBIL.

2. Kpymueiimme cymiecTByroImue, NPOSKTHPYEMbIE YCKOPHUTEIH, KOJUIAHAEephl M HX
OCHOBHbBIE XapakTepucTuKku. berarponsl. Ilpunnun pabGotsl. MX mnpumeHeHue B
MIPOMBIIIJIEHHOCTH U B MeauLuHeE. JIazepsl.

Tembl NIpaKTHYECKUX 3AHATHI:
1. Tlpuniuns! paboThl YCKOPHUTENEH:

a) (YCKOPHUTENIbHOU TPYOKH, IMHEWHOTO PE30HAHCHOTO YCKOPUTETIs);

0) (LMKIOTpOHA, (ha30TPOHA, U30XPOHHOTO LIUKIOTPOHA);

B) 2JIEKTPOHHBIX U IPOTOHHBIX CUHXPOTPOHOB U CUHXPO(]a30TPOHOB).
2. Ilpumepbl COBpEMEHHBIX U MPOEKTHUPYEMBIX YCKOPUTENECH U KOJUIalepoB, UX OCHOBHBIE
XapaKTEPUCTHUKH.
berarponsl. [Tpuniun paboTsl 1 UX IPUMEHEHHE B IPOMBIIUIEHHOCTH U B MEJIUIIUHE.
4. Jlazepsr:

a) CIIOHTaHHOE M3JTy4eHHe U MOTJoIIeHne (POTOoHa;

0) BBIHYX/IEHHOE (MHIYLIUPOBAaHHOE U3JIyYEHHE), CBOWCTBA JIa3€PHOT0 U3ITyUEHHUS.

B) CKOPOCTH Iepexo/ia, KodpPpHUIUeHTs! U3IydeHust DUHIITelHHa;

') OCHOBHBIE 3JIEMEHTHI M PUHIIUI pabOTHI Ja3epa;

) THIIBI JJA3€pOB M 00J1aCTH UX IPUMEHEHHS.

w

Ha3panus 1abopaTtopHbIxX padoT:
1. W3mepeHue ATUHBI BOJHBI JIA3EPHOTO U3ITYUEHUS.

Paszgen 7. KBaHnToBas MexaHHKAa U €€ OCHOBHbIE moCTYyJaThbl H 3AKOHBI

Domosghghexm u dyanvnocmo céema. I'unomesa JI. de bpouins. Onvimer K. J[p6uccona u JI.
Locepmepa. /lugppakyus penmeeHo8CKux nyueti Ha KpUCMALIUYecKol pewiémxke. /{yaioHocmy
osudcywpuxcs yacmuy. Onvim bubupmana, Cywxuna u Pabpuxanma. Cmamucmuueckue
3aKOHOMepHOCMU 6 Keéanmoeou Mmexanuxe. Ceedenus U3 meopuu GeposmHocmel u
cmamucmuxu. Onepamopul. Codcmeenuvie pyHKyuu u coocmeeHnvle 3Ha4eHUs Onepamopos.
Ipunyun coomeemcmeusi. OcHOGHbIE ONEPAMOPbI KEAHMOBOU MEXAHUKU U UX CEOUCMEd.
Onepamop ['amunemona. Onepamop Keaopama MOMEHMA UMNYIbCA 6 CcphepuyecKux
Koopounamax. Bonnoeas @yukyus muxpouacmuywl. Bonnoeas @ymkyus muxpouyacmuyb.
Ypasnenue lllpéouncepa. Bekmop moka eeposmuocmeli MUKpOYACmMuybl. 3aKOH COXPAHEHUs.
anekmpuueckozo sapsaoa. Cmayuonaproe pewenue ypasienus LlIpéouneepa u e2o ceoticmaa.



Bonnosasa gynxyus ceéoboonoii uacmuyvl. Oonomepnoe pewenue ypasnenus Illpéouncepa
0111 c80000HOU yacmuybl. Yacmuya 8 NOMEHYUANbHOU sMe ¢ OeCKOHEYHbIMU CMEHKAMU.
TyunenvHwlii 2¢hghexm 01 nNOMeHYUAILHO2O 6apbepa NPAMOY20abHOU Gopmul. TyHHeTbHbIL
aghghexm 0ns nomenyuarbHo2o bapvepa npouszeonbHolU Gopmul. Keanmossiii eapmonuueckutl
ocyunnamop. Jleusxcenue uwacmuyvl 8 YeHmMpaibHom noie. Paouanvnoe ypasnenue u eco
pewenue. Keanmosas meopus amoma 600opooa.

TeMBI JeKIM:

1. ®orosdpdexr u nyampHOCTh cBeta. ['mmotesa JI. ne bpoiinsa. Oneitel K. [I3Buccona u JI.
Jlxkepmepa. Jludpakmus peHTTeHOBCKMX JIydedl Ha KPUCTAUIMYECKOW pEmIETKe.
CraTucTuueckne 3aKOHOMEPHOCTH B KBAHTOBOM MEXaHUKE.

2. Omnepatopsl. CoOcTBeHHbIE (YHKIIMM U COOCTBEHHbIE 3HaueHHUs omepaTopoB. [IpuHimn
cooTBeTCTBUS. OCHOBHBIE ONEPAaTOPbl KBAHTOBOW MEXAaHMKH M UX cBoiicTBa. OmepaTop
INamunprona. Oneparop KBaJapara MOMEHTA UMITYJIbCA B CHEPUUECKUX KOOPIMHATAX.

3. BomuoBast ¢ynkums mukpouactuipl. YpaBHenue llpénmnrepa. 3akoH CcoXpaHEHHs
anekTpudeckoro 3apsaa. CramuoHapHoe pemeHue ypaBHeHus Llpénunrepa um ero
CBOMCTBA.

4. TyuuenbHbldl 3G ¢eKT sl TOTEHIUANIBHOTO Oapbepa MPAMOYTOJbHON U MPOU3BOJIBHOU
¢dopMbl. KBaHTOBBIM TapMOHHYECKUN OCHMIUIATOP. [[BMKEHHE YaCTHUIBI B IICHTPATHBHOM
nosie. PanuansHoe ypaBHeHue U ero peuieHue. KBaHtoBast Teopust atoma BOJAOPO/a.

TeMbl NPAKTHYECKHUX 3AHATHH:

1. DxkcnepuMeHTalIbHbIE OCHOBBI KBAHTOBOM MeXaHMKH. CTaTHUCTUYECKUE 3aKOHOMEPHOCTH
KBaHTOBON MEXaHUKH.

2. Omnepatopsl. CoOCTBeHHBIC 3HA4YEHUSI M COOCTBEHHBIE (DyHKIMH omepaTtopoB. [IpuHImI
COOTBETCTBHS NPHU 3alMCU ONEpaTopoB (pu3MuecKkux BeaMuuH. OCHOBHBIE ONEPATOPHI
KBaHTOBOHM MexaHMKH (omnepaTtop ['amumiibToHa, onepaTop KBajpaTa MOMEHTAa UMIyJbca U
ap.).

3. BomuoBast ¢yHkmmMs wmukpodacTHnbl. YpaBHenue Illpexamnrepa. Maremarndeckue
TpeOoBaHUs K BOJMHOBOM (yHkIMM. IIOTHOCTE BEPOSTHOCTM M IJIOTHOCTH TOKa
BepositHocTH. CTanmonapHoe ypaBaenue [Ipeaunrepa.

4. TIpoxoxaeHue MUKpPOYACTHUI] Yepe3 NOTeHIMaIbHbIe Oapbepbl. TyHHENbHBIH AP GEeKT s
MOTeHLIMaIbHOrO Oapbepa mpsMOyronbHOM ¢opmbl. TyHHenbHbIT 3Pdext s
NOTEHIMAJIbHBIX 0apbepoB MPOM3BOJBHOM  (opmbl. KBaHTOBBIH rapMOHUYECKUi
OCLUJLIATOP.

Ha3zBanus ja6opaTopHbIX padoT:
1. Judpaxius peHTreHOBCKUX Iydell Ha KpHUCTAUIaX, OMpPEIEICHHE XapaKTEePUCTUK
KPHUCTAaJJIOB.

Tembl KypCOBBIX IPOEKTOB:

1. Pacuer nocrossHHOM pacnana sapa Po-84 B KkBaHTOBO-MEXaHUYECKOM MPE/ICTABICHUH.
2. Pacuer mocTossHHOU pacnana siipa Sm-62 B KBAHTOBO-MEXaHHYECKOM TPEICTABICHUH.
3. Pacuer noctosiHHOM pacnana siipa Pt-78 B KBaHTOBO-MEXaHUYECKOM IPE/ICTaBICHUH.

5. Opranusanusi cCaMoCTOATEILHOH PadoThI CTY/IEHTOB

CamocrodTenbHas paboTa CTYACHTOB MPU U3YYEHUH JAUCHUILTUHBI (MOIYJIS) IPEAyCMOTpEeHa

B CIEAYIOIIHNX BUAAX U opMax:

Pabota C JEKUMOHHBIM MaTEpUAIOM, IOMCK M 0030p JHUTEpPaTypbl U 3JIEKTPOHHBIX
MCTOYHHUKOB MH(OPMALIUH 110 UHIAMBHIYaIbHO 331aHHON Ipobieme Kypca,
N3yueHne TeM, BBIHECEHHBIX HAa CAMOCTOSITEIbHYIO IIPOPAOOTKY;



— DBeimosnHeHue AOMamHUX — 33/laHUM, pacdeTHO-TpapuuecKux padoT U JTOMALIHHUX
KOHTPOJIBbHBIX padoT;

— TloaroroBka k 1a00paTopHBIM paboTaM, K MPAKTHYECKUM U CEMUHAPCKUM 3aHATHM,

— DBeimonnenne KypcoBod pabOTBl WM MPOEKTa, pabdoTa HaJ MEXIUCIHUILTTHHAPHBIM
IIPOEKTOM,;

— AHanu3 Hay4YHbIX MyOJUKALMi [0 3apaHee Olpe/Ie]ICHHON IperoiaBaTeieM TeME;

— IloaroroBka K OLEHUBAIOIIMM MEPOIPUATHUSM.

6. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne TUCIUTIIHHbI
6.1.Y4eO0HO-MeTOANYECKOE 00ecreYeHne

1. Hlnonwsckuii D. B. ATtomuas ¢usuka: yueOHuk: B 2 Tomax / 3. B. [lInonsckuit. — 8-e us .,

crep. — Cankt-IlerepOypr: Jlansb, [0. 1.]. — Tom 1: BBenenue B aTOMHYIO (U3HKYy —
2010. — 560 c¢. — ISBN 978-5-8114-1005-7.— Texkct: »nekTpoHHbIN // JlaHb:
IeKTpOHHO-OMOMoTeunass cucreMa. — URL: https://e.lanbook.com/book/442 (mata

obparenus: 18.03.2019). — Pexxwum gocTyma: i aBTOPU3. MOJIb30BATEICH.
2. Hlnonsckuii O. B. AtomHas ¢usuka: yaeonuk: B 2 Tomax / 3. B. lllnonbckmii. — 6-e usg,

crep. — Cankr-IlerepOypr: Jlanp, [6. 1.]. — Tom 2: OCHOBBI KBaHTOBOW MEXaHUKU U
CTpOCHHUE 3JEKTPOHHOH 06omoukn atoma — 2010. — 448 c. — ISBN 978-5-8114-1006-
4, — Tekcr: 3JeKTpoHHBIN // JlaHb: 35eKTpoHHO-OMOMMOTeuHas cuctema. — URL:

https://e.lanbook.com/book/443 (mata obpamienus: 18.03.2019). — Pexwum mocryma: st
aBTOPU3. MOJIL30BATEIICH.

3. Ky3znenor C. U. Kypc ¢usuku ¢ npumepamu pemeHus 3aaad: yueOHoe mocodue / C. W.
KysnenoB. — 4-e uzn., nepepad. u gon. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts III:
OnTuka. OCHOBBI aTOMHOW (DM3MKM M KBAHTOBOM MeXaHUMKH. PU3MKAa aTOMHOIO siApa U
aneMmeHTapubix dactunn — 2014, — 336 c. — ISBN 978-5-8114-1719-3. — Tekcr:
AJIEKTPOHHBIH // Jlansb: AIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/53685 (mara ob6pamenus: 18.03.2019). — Pexxum moctyma:
JUISl aBTOPH3. TOJIb30BATEIIEH.

JlonoJiHUTe/ILHAA JTUTEpPATYypa
1. ®usuueckuit >HIMKIONeAUYecKuid cinoBapb / ['n. pen. A. M. IlpoxopoB. — Mockaa:
Coserckas dHuMKIoneaus, 1983. — 928 c.
[Tonomapés JI.U. ITox 3HakoMm kBanTa. M. @usmatiut. 2007. —415c.
3. Manenbkas sHumkionenus «@Pmsuka wmukpomupay. llog pex. A.B. Ilwupkosa. M.:
Coerckas sHiukoneaus. — 1980. — 527c.

N

6.2.MndopManmoHHOE M MPOrPaAaMMHOe o0ecniedeHue

Internet-pecypcsl (B T.4. B cpene LMS MOODLE u np. o6pa3oBarenbHbie U OMOIHOTEUHBIE
pecypcehl):

1. DnextponHo-OubmuoTeuHas cucreMa «Jlauby - https://e.lanbook.com/.
2. DnekrponHO-OnONMoTeuHas cucrema «HOpaiit» - hitps://urait.ru/.
3. TocynapcTBeHHas KOpHOpanus 1o aToMHOM sHeprun «Pocarom» - http://www.rosatom.ru/

HI/II_ICHSI/IOHHOC nporpaMMHOC oOecrieueHne (B COOTBECTCTBUU C HepequM JIMIHEH3UOHHOI'0
nporpamMmmHuoro odecneuenus TITY):

1. Microsoft Office 2013 Professional Plus Russian Academic;

2. Google Chrome.


https://e.lanbook.com/
https://urait.ru/
http://www.rosatom.ru/

7. Oco0Oble TpeGoBaHUsI K MAaTEePHATbHO-TEXHUYECKOMY 00ecIe4eHUI0 M CIHIIIMHbI

B ydeOHOM mporiecce HCMONB3YyeTCsl CleAyromee JiabopaTopHoe OO0OpyHOBaHUE IS
NPAKTUYECKHUX U JIAOOPATOPHBIX 3aHATHH:

Ne

HaumeHoBaHme cienuaJ bHbIX
noMeleHnii

HanmenoBanue 060py10BaHus

1.

AyauTopus 1151 TPOBEICHUS
y4eOHBIX 3aHATUI BCEX
TUIIOB, KypCOBOI'O
IIPOEKTUPOBAHMS,
KOHCYJIbTALINH, TEKYILETO
KOHTPOJI U TPOMEKYTOUHOM
aTTECTALUU.

634028, ToMmckas 001acTh, T.
Tomck, JIeHnHa mpoCcneKT, 1.
2,228

KowmrnekT yueOnoit mebenn Ha 102 mocagoqHbIX MECT;
Jocka aynutopHasi HacCTeHHas - | mrT.;

Kommnerotep - 1 mit.;

IIpoekrop - 1 mir.;

Tenesuszop - 2 mr.

Aynuropus JUis IPOBEICHUS
yueOHBIX 3aHATUI BCEX
THUIIOB, KypPCOBOT'O
MIPOCKTUPOBAHMS,
KOHCYJIBTAIIUH, TEKYILETO
KOHTPOJIS U IPOMEKYTOUYHON
atTecrauuu (yueOHas
nabopaTopusi).

634028, ToMckast 001aCTh, T.

TomMmck, JIeHnHa mpocnexT, 1.
2,123

JlaboparopHasi ycTraHOBKa PeHTreHOBCKOe U3TydeHUE
KPUCTAINIMYECKUX CTPYKTYp (Merox Jlays) - 1 wrT.;
Jlocka aynuropHas HacTeHHas - 5 mT.;Kommiekt
yueOHol Mebenu Ha 16 mocalo9HbIX MECT;
Komnerotep - 1 wr.; [Ipoektop - 1 mit.

AyauTopus 1151 TPOBEICHUS
y4eOHBIX 3aHATUI BCEX
TUIIOB, KypCOBOI'O
MIPOEKTUPOBAHMUS,
KOHCYJIbTAIINH, TEKYILETO
KOHTPOJISI U TPOMEXYTOUHOMN
aTTecTaluu

634028, ToMmckas 00y1acTh, T.
Tomck, JIeHnHa MpoCHeKT, 1.
2

125A

Jlocka aynutopHas HacTeHHas - 2 mT.;Komrekr
yueOHoi Mebenu Ha 18 mocaouHbIX MECT;
Kowmnerortep - 6 wr.; [lpuntep - 1 mr.; [Ipoekrop - 1 mr.

Aynuropus JUis IPOBEICHUS
yueOHBIX 3aHATUI BCEX
THTIOB, KyPCOBOT'O
MPOSKTHPOBAHHSI,
KOHCYJIBTAIIMH, TEKYILETO
KOHTPOJISI ¥ TPOMEKYTOUHOM
aTTecTanuu (Hay4IHas
nabopatopus)

634028, ToMckas 001acThb, T.
Tomck, JIeHnHa MpoCHeKT, 1.
2

120

JlaGopatopHas ycTaHoBKa I ennii-HeoHOBOTO J1azepa
PHYWE - 1 mt.;

KomrnekT yueOHoit mebenn Ha 12 mocagqouHbIxX
mecT;lkad 11t ToKkymMeHToB - 1 mrt.;

Kowmnerorep - 11 mr.; [IpunTep - 2 wr.




Pabouass mporpamma cocrtaBieHa Ha ocHoBe OOmmIel XapaKTEpUCTUKU 00pa3oBaTEILHOM
nporpammbl 1o HampasieHuto 14.03.02 fAnepubie pusuka u texHomoruu (mpuema 2019 r., ounas
dbopma oOyueHus).

PazpaboTunk(n):
Honent OATI] UYepenennnkos FO.M.

[Mporpamma onobpena Ha 3acenanuu OATL] UATII (mporokon ot «28» uronst 2019 r. Nel6).

PykoBouTEIb BHITYCKAIOIIETO OTACICHHUS
1.T.H, ipodeccop /A.T'". Topronos/
HO/MHUCH




JInceT u3MeHeHuii padodeil MporpaMMbl JMCHUIIHHBI:

YueOHblii rojg

CopepixaHue /u3MeHeHHE

O0cy:K/1eH0 HA 3acelaHl
OSATL (mpoToxo.)

2020/2021
y4eOHBIN
roj

1. OGHOBIIEHO MPOTPAMMHOE OOECTICUeHUE

2. OOHOBIIEH cocTaB MpodecCHOHATBHBIX 0a3 TaHHBIX U
UH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM

3. OGHOBIIEHO COZIEp)KAHUE PA3CIOB JUCIUTUTHHBI

4. OGHOBJIEH CIIMCOK JIMTEPATYphl, B TOM YHciie cChlIoK DbC

Ot 01.09.2020 Ne29-
A




