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1. llesan ocBOEHMSI AN CIMIIJIMHBI

LlenssMu OCBOCHHSI TUCIMILTHHBI SBJSIETCS (DOPMUPOBAHKE Y O0YUAFOIIUXCS ONPEICICHHOTO
OOIl (m. 5 OOmeit xapakrepuctuku OOII) cocTaBa KOMIIETEHIUH [UIsi TOATOTOBKH K
poheCCHOHAITLHOMN JIeSATEILHOCTH.

HNHauKaTophl J0CTHKEHHsT KOMIeTeHIIHI

COCTaBJ]ﬂlOl.lll/le pe3yjJbTaTOB OCBOCHHUSA

Kox HauMeHoBaHNe (1eCKPUIITOPBI KOMIIETEHIINH)
KOMIIeTEeHIIUH KOMIIeTEeHIIUH Kon HaumenoBanue Kon Hanvenosanme
HHAUKATOpa HHIUKATOPA T0CTHKCHUHA
CriocobeH Bnaneer onbiToM pacuera
HCTIONB30BaTh 0a30BbIq JlemoncTpHpyeT OTIK(Y)-1.3B6 apamMeTpoB ONTUYECKOTO
3HAHUS U3Iy4eHHs 4Yepe3 UHBEPCHYIO
€CTECTBEHHOHAYYHBIX E;;;ﬁ;?ﬁi?ﬁ;i;i?;ﬂx Cpeay ¢ y4eToM IOTeph SHEPIUu
III/ICEI)I/IHHI/IH B 5 3AKOHBI MEXAHHKH, YMeer npaBUIbHO NPUMEHSTD
npodecCuoHaIbHON OCHOBHBI€ 3aKOHBI KBAaHTOBOH
HgﬂTeHBHOCTI/I TEPMOJIMHAMMNKH, OMK(¥)-1.3Y6 MEXaHHUKHU TIPH PEeLICHUN
OIIK(Y)-1 ’ N.OIIK(Y)-1.3 | anexTpuyecTBa 1
MIPUMEHATH METObI (husnUecKux 3a1au
MarHeTn3Ma, OCHOB
MaTCMATHHICCKOTO OITHKHU, KBAHTOBOW
aHamM3a u MEXAHHKH 1 ATOMHOI 3HaeT OCOGCHHOSTI/I IPUMECHEHHS
MOJICIIUPOBAHUS, S — OTTK(Y)-1.336 3aKOHOB aTOMHOI1 (D)M3HUKH B
TEOPETUYECKOr0 1 HayKe, IPOMBIIIJICHHOCTH U
JIeSITeTBHOCTH
9KCIIEPUMEHTAIBHOTO MeIUIIHE
HCCIIeIOBAHUS
Brnaneer omeiToM npruMeHEeHUS
3aKOHOB €CTECTBCHHBIX HAYK U
Crnocoben YK(Y)-l 1B1 MaTeMaTI/I“IeCKI/IX METOIO0B U
OCYIIECTBIISTH ITOKCK, MOZEJICU Ul PEIICHU 3a1a4
KpHTI/IquKI/Iﬁ aHaJIu3 TCOPETUUCCKOI'0 U MPUKIAAHOTO
W CHHTE3 AHanuzmupyer 3ajgauy, XapakTepa
YK(VY)-1 “HPOPMAIHH, N.YK(Y)-1.1 |Bbimenss ee 6a30Bbie YmMeer pelars 3a1aun
HPUMEHATH COCTABJISTIONIHE YK(V)-1.1Y1 | TeopeTH4ecKoro 1 NpuKIagHOTO
CHUCTEMHBIH NMOAX0. Xapakrepa
JUISL peIeHHs 3HaeT 3aKOHBI €CTECTBEHHBIX
MTOCTaBJICHHBIX 3a7a4 VK(Y)-].13] | HAYK H MaTeMaTHuecKne
M)-1. METO/Ibl TEOPETHUECKOTO
Xapakxrepa
Criocoben Brnaneer HaBBIKOM MomCKa
HCTIONB30BaTh Crioco0eH 0CyIIecTBISATh HAYYHO-TEXHHYECKOH
HAyYHO-TEXHHYECKYIO TTOUCK HAYYHO- TIK(Y)-1.1B1 WHQOPMAINH 110 3aTaHHOM
nHdopmarmio, TEXHUYECKON TeMe, HCIIONb3Ys
OTEUECTBEHHBIH U nHpopmarmu s KOMIIBIOTEPHBIE TEXHOJIOTHH U
3apyOeXKHBIH OIBIT 110 00paboTKH JaHHBIX, nH(OpPMaIMOHHBIE PECYPCHI
K (Y)-1 TeMaTuKe VLTIK(Y)-1.1 MIPOBEACHHUS
HCCIIeI0BaHUs, HCCIIeI0BaHUs,
COBpEMEHHEIE HCTIONB3YS ‘YMeeT ucnonp30BaTh
KOMITBIOTEpHBIE KOMITBIOTEpPHEIE K(Y)-1.1V1 PIH(t)OpMaHPIOHHLIevpecprLI TUTS
TEXHOJIOTHH U TEXHOJIOTUH U MOWCKA aKTyaTbHOW HAyJHO-
WHPOPMAIIOHHEIE WHPOPMAIIOHHEIE TeXHUYECKoi nHdopmarmn
pecypcsl B cBoei pecypcsl
MPEIMETHOI 001acTH
Bnaneer onbITOM OLlEHKH
JIOCTOBEPHOCTH PE3YIJIbTATOB,
MK(Y)-3.1B3 MTOJTY9IE€HHBIX
9KCIIEPUMEHTAIBHO JaHHBIX,
F'otos k mposenenuio 00pabaTeIBaTh PE3yIHTATHI
usucckix SKCHEPHUMEHTOB
OKCIICPHMEHTOB 1O TTpososuur YMeeT caMOCTOSATENHHO
3aJJaHHOW METOJIHKE, OKCIIEPHMEHTBI 110 AHATH3UPOBATH (BUBHUECKHE
COCTaBIICHHIO 3aJJaHHOU METOJINKE, HPOIECCHL, MPOMCXOANIIE MK
[K(Y)-3 OMUCAHUA N.IIK(Y)-3.1 |cocraBieHue ONUCaHUs IK(Y)-3.1Y3 pa3np1qm,1;< cHocoBax
TMPOBOAMMBIX . l'lpOBO)II/IMbIXV BOSGy)KIIeHI/ISI ATOMOB
UCCIIeJ0BaHUH U UCCIIeJOBaHUN U aHATN3 HCCTIENyeMOi CpEIBI
aHaJIN3y TOJTY4YEHHBIX pe3ynbLTaToB 3HAET 3AKOHI MIEPHOMIECKOR
ZI;:;IE)I:)I(’IM@HTMBHBIX CHUCTCMBI DJIEMCHTOB, ypaBHeHMe
MK(Y)-3.133 penunrepa mis

CTallMOHAPHBIX COCTOSIHUH,
3aKOHOB JIBIDKEHHS 3aPSIKCHHBIX
YaCTHI] B DJICKTPUUECKOM H




HNHANKATOPBI JOCTHKEHHSI KOMIIeTeHIIUH

Kon HaumenoBanue

CocraBiistionue pe3y/ibTaToOB 0CBOEHHS
(ZecKpHNTOPbI KOMIETEHIIHH)

HaunmeHnoBanue
HHIMKATOPA A0CTHKEHUS

KOMIIETCHIINH KOMIIETCHIIHH Kon

Kona
HHIUKaTOpa

HaumenoBanme

MarHuTHOM IIOJISIX,
CHeHHaHBHOfI TCOpUU
OTHOCHUTCIbHOCTHU

TK(Y)-3.1B4

Bnaneer onbeiTom pacuéra
TyHHENbHOTO 3(ddexra
MHKPOYACTHI] OCHOBEIBAsICH Ha
MOJIO’KEHUSIX KBAHTOBOH
MEXaHUKH

IK(Y)-3.1V4

‘YMeeT BBIYUCTATH SHEpruun
TMEPEX0A0B DJIEKTPOHA B ATOME

TIK(Y)-3.134

3HaeT TOHKOE U CBEPXTOHKOE
pacileIuIeHus] ypoBHEN
3JIEKTPOHOB B aTOME, TTOCTYJIATHI
Bopa, xBaHTOBaHME OPOHUT
3JIEKTPOHOB B aTOM, OCHOBHBIE
MOCTYJIaThl KBAHTOBOIT
MEXaHHUKH

2. Mecto qucuuminnel (MmoayJs) B ctpykrype OOIT

JucuunnuHa oTHocUTca K 0a30Boil wactu bioka 1 ydeOHoro mimana oOpaszoBaTelbHOU

MIPOrPaMMBI.

3. [InanupyemMsle pe3yJibTaThl 00y4eHHs 110 JHCHHUIIIMHE

ITocne YCHICHIHOT'O OCBOCHUA NUCHUIIJIMHBL 6y,Z[YT C(i)OpMI/IpOBaHBI PE3YIbTATHI O6y‘IeHI/I${Z

IlnannpyemMble pe3yJIbTAaThl 00yUeH sl 110 JUCIUILTHHE Hnaukartop
Kon HawnmeHnoBanue l?;)w::“
P 1 CnocoOHOCTh aHAIM3UPOBATH JIMHEWUYATHIE CTICKTPHI U3IIYICHHS U M.OTIK(Y)-1.3
TIOTJIOIICHHUS ATOMOB. WIIK(Y)-3.1
BEINONHATE pacdyeTsl TPAeKTOPUH IBUKESHUS YaCTHI] B IEHTPAILHOM ITOJIE.
[ToHumats yron paccessHus U 1uddepeHaIbHOe CEYeHUE B ILYK(Y)-1.1
PIL2 CTaTUCTUYECKOW TeOpUHU paccestHud. [[puMeHaTh 3HaHUS O TYHHEJIbHOM M.OTK(Y)-1.3.
3¢ deKTe MUKPOYACTHII, BEIYUCIAT €r0 C MOTEHIMAIOM MPSIMOYTOJIbHOM WIK(Y)-3.1
(OpMBI U ¢ IPOU3BOIHHBIM IMOTEHIIMAIIOM. BBITONHATE pacuéThl B MIK)-11
AIIeKTpUUYecKor Mojienu aroma TomcoHa.
[TpuMeHSTh 3HaHUST MATEMAaTUYECKOTO armapara JjIsl ONMCAHUs TPOIIECCOB
P/13 | paccesnus, reopun bopa-3ommepdenbaa, B pacueTax pelsiTUBUCTCKOM U ggig;%i
KBaHTOBOW MEXaHHKH.
P/14 | 3HaTh yCTPOMCTBO M MPUHIUN padOThl YCKOPUTETIEH U J1a3€pOB. M.ONK(Y)-1.3

OI.[GHO‘—IHI)Ie MCPONPUATHA TEKYIICTO KOHTPOJIA U HpOMe)KYTO‘IHOfI arTeCTaluu NpcaCTaBJICHBI B

KaJICHIapHOM peﬁTHHI‘-HJ’IaHe JAUCIHHUITIIIMHBI.




4. CTpyKTYpa M coiep:KaHue TUCIHUIIHHbI

OcHoBHBIE BH/IbI Y4eOHOM 1eSITeJJbHOCTH

Dopmupyemblit
pe3yJabTat . Oobem
Pasne.m,l JUCHHUILIHHBI BH}II)I yqeﬁﬂou AeATEJIbHOCTH
00yueHus no BpeMeHM, 4.
JHCIHUIIIHHE

Paznen (Mmomynn) 1. Jlexnun 4
SIBrieHus ¢ MPOsIBIICHUEM P11 IIpakTuueckue 3aHATUS 4
aTOMHCTHUYECKON IPUPO/IBI BEIECTBA U JlabopatopHble 3aHITHS -
MepBbIe MOJIENTH aTOMa CamocTosiTenpHas paboTa 6

Jlexuun 4
Paznmen (momyns) 2.

IIpakTrdeckue 3aHATHS 4
3aKOHBI HIEKTPOMATHUTHOTO U3TYYEHUS PJ12

JlabopaTopHble 3aHATHS 16
BEIIECTB U 3aK0HbI Kupxrodga

CamocTosTenpHas pabora 9

Jlexmn 4
Paznen (momynb) 3. P12 IIpakTrueckue 3aHsATUS 4
CratuctHueckas TEOpHs pacCesHUs JlabopaTopHble 3aHATHUS -

CamocTosiTenpHas pabora 12
Paznmen (momyns) 4. Jlexun 4
ITonykBanToBas Teopus bopa st atoma PJI3 IIpakTHueckue 3aHATUS 4
Bozopoa u ¢popmanuzm bopa — JlabopaTopHble 3aHATHUS -
3ommepdennaa CamocTosiTennpHas paboTa 12
Paznmen (momyns) 5. Jlexun 4
PenstuBucrckas Mmexanuka. CBsi3b P/I3 IIpakTHueckue 3aHATUSA 4
Macchl U 3Hepruu (hopmyna JlaGoparopHble 3aHATHUS -
DI TelHA) CamocTosiTenpHas pabota 11

Jlexkuun 4
Paznen (momyinnb) 6.

[IpakTHdeckne 3aHATH 4
YckoprTenu 3apsKeHHBIX YacTHI B P14

JlaGoparopHble 3aHATHUS 4
Ja3epol

CaMocTosTelbHas pabora 14

Jlexkuun 8
Paznen (momyinb) 7.

[pakTHyeckue 3aHATUS 8
KBaHnToBas MEXaHHKa M €€ OCHOBHBIE P13

JlaGoparopHbie 3aHATHUS 4
MOCTYJIaThI ¥ 3aKOHBI

CaMocTosTelbHas padora 11
KypcoBoit mpoekT CamocTosTenbHas paboTa 64

Coz[epxcaHI/Ie pa3aciioB JUCHUIIIINHBI:

Pa3znea 1. SIBjeHus ¢ MposiBJeHHEM ATOMHCTHYECKOW NPHPOABI BelleCTBa M IEpPBbIe
MO/IeJId aTOMa

Hcemopua amomucmuxu. Onvimol Ileppena u ux o0vachenuss JUHWUMeNHOM — C8UOemeNbCmeo
AMOMUCIMUYECKOU CMPYKMYpbl  euwjecms. Idnekmpuyeckas mooenv amoma [oc. [
Tomcona (1903 22.) u eé npomugopeuus ¢ HAOIOOAEMbIM TUHEUUAMBIM CHEKMPOM USTYHUEeHUs.
8000pooa u opyaux eewecms. [lnanemaprnas mooenv amoma Pezepghopoa.

Tembl JJeKuMi:
1. Ucropus atomuctuku. Oneitel [leppena.
2. Dnextpuyeckas moaenb aroma [x. JIx. Tomcona (1903 rr.).

Tembl IpaKkTHYECKUX 3AHATHIA:
1. Monens atoma ToMcoHa.
2. [Tnanerapnast mozens atoma Pesepdopra.




Pa3neu 2. 3akoHBI 3J1eKTPOMArHUTHOTO M3JIyYeHHs BellecTB U 3akoHbl Kupxrogda ‘

Moodenu anekmpomacHumno2o u3nyyeHus eeujecms. HumezpanbHvle U CHEKMpAlbHble
xapakmepucmuxu usnyyenus. 3axonvl Kupxeogha mennosozo pasnosecnoco u3nyuenus.
3axonvt Cmegana-bonvymana u Buma. Dopmyna Penes-Iicunca. l'unomeza keanmog
aHepeuu u popmyaa Ilnanxa.

Tembl JeKMii:
1. Mogenu 31eKTPOMAarHUTHOTO U3TyYEHHUs BEIIECTB.
2. 3axonbl Kupxroda, popmyna Ilnanka.

TeMbl NpakTHYeCKUX 3aHATHIA:

1. UurerpanbHble M CHEKTpajbHbIE XapaKTEPUCTUKU H3IydeHus. 3akoHbl Kupxroda
TEIJIOBOTO PABHOBECHOTO U3JTyYEHUS.

2. 3axonwl Ctedana-bonsiivana u Buna. ®opmyna Penes-/[xunca. ['mmore3a KBaHTOB
sHepruu u popmyna [Inanka.

Ha3zBanus ja6opaTopHbIX padoT:

1. VcrpolicTBO M XapaKTEpUCTUKU PEHTTEHOBCKOM TpyOku, oOmue npaBuia paboOThl €
PEHTTEHOBCKOM TpyOKOH.

2. ChexTp U3Iy4eHHUs peHTreHOBCKoM TpyOku. M3yuenue XPU.

3. MoHoxpoMaTH3anus U3Iy9eHus] peHTTeHOBCKON TPYOKH.

Paspnen 3. CraTucTnyeckasi Teopusi paccestHust

Jlsudcenue yacmuy (men) 6 noie YeHMpAIbLHOU Cuibl, €20 ocobernocmu. 3adaua Kennepa.
Tpaexmopuu Oeudicenust 6 NONAPHBIX Koopounamax. Teopus paccesimus YeHMpPAaibHbIM
(kynonosckum) nonem. Axcuanvhas cummempus npoyecca paccesinus. Cesnzb ROAAPHO20 yerd
C yelnom paccesnusi u npuyeivHvim napamempom. Cmamucmudeckas meopusi paccessHusi.
@opmyna Pezepgopoa. [Inanemapnas modenv amoma Pezepghopoa.

Tembl JeKkumii:

1. OcobeHHOCTH BMKEHHUS TN B LEHTPAJIBHOM MoJie. TpaekTOpuM ABMXKEHHS Tell 3aJauu
Kennepa B monsipHbIx koopanHaTax. Teopus paccessHUsl IEHTPAIbHBIM (KYJIOHOBCKHM)
nosieM. AKCHaJIbHasi CHMMETPHSI ITPOLIECCA PACCESHUS.

2. CBs3b yrila paccesiHus ¢ MPHUIETBHBIM mapaMeTpoM. BeiBox ¢popmynst Pezepdopaa. Omsit
Pesepdopna u ero unrepnperanus. [Inanerapuas mogens aroma Pesepdopna.

Tembl NpaKTHYECKUX 3AHATHI:

1. JIBmwkenue wyacTuil (Tea) B ToJie MEHTpalbHOM cuibl. 3amada Kemepa. Tpaextopun
JBUKEHHUSI B MOJSIPHBIX KOOPAMHATAX.

2. PaccessHMe UEHTpaJIbHBIM KYJIOHOBCKUM TmoyieM. CBs3b MOJSPHOTO yrila ¢ YIJIOM
paccessHUsI U TIpUIENbHBIM NapameTpoM. Craructuueckas teopusi paccessHusi. Gopmyna
Pezepdopna. [Tnanerapuas moaens atoma Pesepdopaa.

Paznen 4. IlonykBanToBasi Teopusi bopa nias atroma Bogopoaa u ¢opmaausm bopa —
3ommepdeanbaa

Kpumuka mooenu amoma Pezepgpopoa. I[locmynamer bopa. Keanmoeanue momenma
konuuecmea osudicenus. Onvim @panxa u l'epya. Topmosznoe uziyuenue u mopmo3Hoe
PeHmeeHoB8CKoe usnyuenue. Xapaxmepucmuieckoe peHmeeHo8cKoe uznyienue. NeKmpoHHble
obonouku amomos. Onvim u ¢opmyna Mosnu. [nasnoe, opbumanvHoe u mazHumHoe
K68aHmosbvie uucia 21eKmpoHos 6 amome. Cnekmpockonuyeckue 00O03HAUEeHUs COCMOSHUL
anekmpona 6 amome. Cnun 21exkmpona. Cnoodscenue yenosvix momenmos. llonanwiil yenogou
MomeHm 2nekmpoHa Ha opbume. Toukoe pacwennenue yposueui. Ilpunyun Ilaynu.



3anonnenue 21eKmpoHHLIX 00010YeK 8 ClodCHbIX amomax. Illepuoouueckas cucmema
anemenmos [l. Menoeneesa. Pacuém npocmuvix u CIOJNCHLIX NEPUOOOE XUMUUECKUX
anemenmos. Macnumusiii momenm snekmpona. Onvim [lmepuna u [eprnaxa. Dghghexm
3eemana u s¢pghexm Lllmapra.

Tembl JeKkumii:

1. Ilocrynatel bopa. Omnbir ®panka u I'epia. TopMo3HOe H3IydeHHE M TOPMO3HOE
PEHTI€HOBCKOE  UW3JIydeHHE.  XapaKTepUCTHUUECKOE  PEHTICHOBCKOE  M3Iy4CHHUE.
DOneKTpoHHbIE 000JI04KM aToMoB. KBaHTOBaHME MOMEHTAa KOJIMYECTBA JIBHIKEHUS.
CriekTpocKomMUYecKrue 0003HAUYCHUS COCTOSTHUH 3IeKTpoHa B aToMe. CITUH 3JIEKTPOHA.

2. CnoxeHue yrioBbIX MOMEHTOB. [lonHBIM yrjaoBo MOMEHT 3JIEKTpOHA Ha opOure.
[Mpuamun Ilaymu. Ilepumommyeckas cucrema snemeHToB . MenneneeBa. MarHuTHBIN
MoMeHT tekTpoHa. OneT [ltepHa u ['epmaxa. Dddext 3eemana u 3¢ ekt lltapka.

TeMbl NpakTUYeCKUX 3aHATHIA:
1. Tloctynarsl bopa. KBanTOBaHME MOMEHTa KOJIMYECTBA JBUKCHHUSL.
2. 3anauu Ha npuMeHeHue Teopuu bopa-3ommepdenbaa.

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

Heudicenue 3apsidiceHHoOl yacmuybl 8 MASHUMHOM noie. Bviso0d ypasHnenusi 06udiceHus..
Ckopocmob. Tpaexmopus. Cenekmop ckopocmel. 3a8UCUMOCIb MACCbL OM  CKOPOCHU.
Vpasuenue Oiinwmetina-Hotomona. /[gudicenue 3apsasiceHHOU yacmuyvl 6 NOCMOSHHOM
INEKMPUYECKOM NoJle C UCNONb308aHuem ypasnenus Hviomona u ypasHenus DuHwimelHa-
Hviomona. Cpasnenue 3asucumocmeti KoOpOUHAmMsl U CKOPOCMU OM  8PEMEHU 8
KAACCUYECKOM U PelsamuUcmckom nooxooax. Jleusicenue 3apancenHou 4acmuyvl 6
OeCKOHEeUHOM 0OHOPOOHOM NOCMOSIHHOM 9NEKMPUYECKOM NOJIe C UCNOIb308AHUEM YPAGHEHUs
Hviomona u Dinwmerina-Hotomona. Paziuuus 3aKkoH06 08UdCEHUS, NOJYUEHHBIX U3 IIMUX
ypasnenui. Hmnynvc cunel, paboma cuivbl ¢ UCNONb308AHUEM YPAGHEHUs DUHWMeUHA-
Hviomona. Césaze maccwi u snepeuu (hopmyna Junwmenna).

Tembl JeKkumii:

1. JIBwxkeHue 3apsHKeHHOW YacTUIBl B MarHUTHOM Mosie. BbIBOA ypaBHEHUS JBHKEHHUS.
VYpasuenue DitHmreitHa-HpioToHA.

2. JlBwkeHWe 3apsOKEHHOM dYacTUIbl B OECKOHEYHOM  OJIHOPOJHOM  IOCTOSIHHOM
AJEKTPUYECKOM I0JI€ C UCIIOJIb30BaHUEM ypaBHeHMsI HbroToHa m OifHinTeiiHa-HploToHA.
CBs3b Macchl ¥ 9Hepruu (popmyiia DUHIITEIHA).

Tembl NIpaKTHYECKUX 3AHATHI:

1. /IBuxeHue 3apsyKEHHOM YacTHUIIBI B TOCTOSIHHOM 3JIEKTPUUYECKOM I0JI€ C UCIIOJIb30BAaHUEM
ypaBHeHus HproToHa M ypaBHeHus OliHmrTelHa-HproroHa. CpaBHEHHE 3aBUCHMOCTEN
KOOPJMHATBI U CKOPOCTH OT BPEMEHH B KJIACCUYECKOM U PEJISITUBUCTCKOM MOAXOaX.

2. Ilpumenenue Qopmynsl ODiHIITEHHA (CBSI3b Macchl M PHEPTUHU) NPHU PELICHUH 3ajad
cy0aTOMHOM U3HKH.

Pa3neu 6. YckopuTenn 3apsiskeHHbIX YaCTHIL U JIa3epbl

Tunwvl yckopumerneli 3apsajcenHblX Yacmuy, npuHyun ux pabomsl. Yckopumenvnas mpyoka.
Jlunetinviii pesonancHvil yckopumens. L{uxnompon. Dazompon. H30XpoHHbIU YUKIOMPOH.
Onekmpounvle U  npomouHvle  cuHxpogazompouvl.  Kpynueuwue  cywecmeayiouue,
npoekmupyemvle YCKOpUmenu, Koaiauoepvl U ux oCHO8Hvle xapakmepucmuku. bemamponui.
Ipunyun pabomul. Hx npumenenue 6 npomviunenHocmu u 6 meouyure. Jlazepwi. Ceoticmea
nazepnoco uznyuenus. OcnoeHvle dneMeHmbl U npuHyun pabomsi aazepa. Tunvl nazepos u
obracmu ux npumMeHeHus.



Tembl JTeKuMii:

1. VckopurtenbHas TpyOka. JImHEHHBIM pe3oHaHCHBIM yckoputelnb. [{ukimorpon. da3otpoH.
N30XpOHHBII HUKIOTPOH. DIIEKTPOHHBIE M TPOTOHHBIE CHHXPO(A30TPOHBIL.

2. Kpynneiimue cymniecTByrolue, MPOEKTUPYEMbIE YCKOPUTENIH, KOJUIailaeppl M UX
OCHOBHBIC XapakTepucTuku. berarponsl. I[lpunmun pabGotel. MX mnpumeHeHune B
MIPOMBILJIEHHOCTH U B MeIULIMHE. JIa3epsl.

TeMbl NpakTUYeCKUX 3aHATHIA:
1. TIpunuunsl paboThl yCKOPUTEIEH:

a) (YCKOpPHUTEIBHOU TPYOKH, IMHEHHOT'O PE30HAHCHOTO YCKOPUTEIIA);

0) (muKI0TpOHA, Pa30TPOHA, U30XPOHHOTO ITUKIOTPOHA);

B) 2JIEKTPOHHBIX U MIPOTOHHBIX CHHXPOTPOHOB U CUHXPO(]a30TPOHOB).
2. Tlpumepsl COBpEeMEHHBIX U MPOCKTHPYEMBIX YCKOPUTENEH U KOJIaiIepoB, UX OCHOBHBIC
XapaKTePUCTHUKH.
Bberarponsl. [Ipuniun paboTel 1 UX TPUMEHEHHE B IPOMBIIUIEHHOCTH M B MEIUITUHE .
4. Jlazepsr:

a) CIIOHTaHHOE M3JTy4eHHE U MOTJIONIeHNE (POTOHA;

0) BBIHYX/ICHHOE (MHIYLIUPOBAHHOE U3TYYECHHE), CBOWCTBA JIa3€PHOTO U3ITYUCHHUS.

B) CKOPOCTH Iepexo/a, KodpPHUIHUeHTs! H3IydeHus] DUHINTEHHA;

') OCHOBHBIE JIEMEHTHI M IPUHITUI PaOOTHI Ja3epa;

) THIIBI JIA3€POB M 00JIaCTH UX IPUMEHECHHSI.

w

Ha3zBanus ja6opaTopHbIX padoT:
1. H3mepeHue JUTMHBI BOJHBI JA3€PHOTO U3ITyYCHUS.

Pazgen 7. KBaHTOBasi MeXaHMKA M €€ OCHOBHbIE MOCTYJIAThI U 3AKOHBI

Domoappexm u oyanvnocmo ceema. I'unomesa JI. 0e Bpoiina. Onvimer K. [séuccona u JI.
IDicepmepa. [Juppakyusi penmeeno8CKux iyueti Ha KpUCmaiiudeckou pewémxke. /[yaibHocmo
osudxcywuxcsa yacmuy. Oneim Bubupmana, Cywxuna u Pabpuxanma. CmamucmuyecKue
3akonomepHocmu 8 Keanmoeou mexanuke. Ceedenusi u3 meopuu GepossmHocmel U
cmamucmuxu. Onepamopel. Cobcmeennvle QYHKYUU U cOOCMEeHHble 3HAYEH UL ONepamopo8.
Ipunyun coomsemcmeusi. OcHosHble ONepamopvl KEAHMOBOU MEXAHUKU U UX CBOUCMEdA.
Onepamop ['amunemona. Onepamop Keéaopama MOMEHMA UMNYIbCAd 6 ChepuyecKux
Koopounamax. Boanoeas @ynxkyua muxpouacmuysl. Bonnoeas @yHkyua Muxpouacmuybi.
Vpasnenue lllpéouncepa. Bexkmop moka eepoamnocmeti Mukpouacmuysl. 3aKOH COXpaHeHUs
anekmpuyeckozo 3apaoa. Cmayuonapnoe pewienue ypasnenus LlIpéouncepa u e2o ceoticmaa.
Bonnosas gynxyus ceoboonoii uacmuyvl. Oonomepnoe pewenue ypasnenus Illpéouncepa
01 c60000H0U Yacmuyvl. Yacmuya 6 nomeHyuanrbHou ame ¢ OECKOHEYHBIMU CHIEHKAMU.
Tynnenvusiii 3¢hghpexm 051 nOMeHYUaIbHO20 b6apvepa NPsAMoY201bHOU Gopmbl. TyHHenbHbI
aghghexm 0na nomenyuarbHo2o bapvepa npouszeonbHolU Gopmul. Keanmossiii eapmonuueckuti
ocyunamop. J{eudicenue uacmuyvbl 6 yeHmpaivHom none. Paduanvnoe ypaenenue u ezo
pewenue. Keanmoeas meopusi amoma 600opooa.

Tembl JeKkumii:

1. ®orosdpdexr u nyampHOCTh cBera. ['unoresa JI. ne bpoitnsa. Onbitel K. [I3Buccona u JI.
Jlxepmepa. [Qudpaxkuuss pEeHTTEHOBCKUX JIyded Ha KPUCTAJUIMUECKOM peméTke.
Cratuctudeckre 3aKkOHOMEPHOCTH B KBAHTOBOW MEXAHHUKE.

2. Omepatopsl. CoOCTBeHHBIE (YHKIIMM M COOCTBEHHBIC 3HAYCHHS ONEpaTopoB. [IpuHITUTI
cooTBeTCTBUS. OCHOBHBIE ONEPAaTOpPbl KBAHTOBOW MEXAaHMKH M HX cBoicTBa. OmepaTop
INamunprona. Oneparop KkBajgpara MOMEHTA UMITYJIbCa B CHEPUUECKUX KOOPIUHATAX.

3. BonnoBast ¢yHkuus Mukpouactuipl. YpaBHenue Illpéaunrepa. 3akoH coxpaHeHHs



aneKTpudeckoro 3apsaa. CramuoHapHoe pemeHue ypaBHeHus Ilpénunrepa um ero
CBOMCTBA.

4. TyuuenbHbldl 3¢ ¢deKT sl TOTEHIUANIBHOIO Oapbepa MPSAMOYToJbHOM U MPOU3BOJIBHOU
¢dopMbl. KBaHTOBBIN TapMOHHYECKUN OCHMILIATOP. [[BMKEHHE YacTUIBI B IICHTPATHHOM
nosie. PaninansHoe ypaBHeHHe U ero pemieHue. KBantoBast Teopusi aroma BOJA0PO/a.

TeMbl NpakTUYeCKUX 3aHATHIA:

1. DOkcnepuMeHTaIbHbIE OCHOBBI KBAHTOBOW MeXaHUKH. CTaTUCTHYECKUE 3aKOHOMEPHOCTU
KBaHTOBOI MEXaHUKHU.

2. Omepatopsl. CoOCTBeHHBIC 3HAYCHUS U COOCTBEeHHBIC (DyHKIMU ormepaTopoB. [IpuHIMN
COOTBETCTBHUSI IPU 3alKMCH ONEpaTopoB (u3uuecKkux BeduuuH. OCHOBHBIE OIEPaTOpPbI
KBaHTOBOM MexaHUKH (omeparop ['amunbTOoHa, omeparop KBajpara MOMEHTa UMIYJIbCa U
ap.).

3. BomnoBast ¢yHkums wmwukpouactunbl. YpaBHenue Llpenunrepa. Matematuueckue
TpeOoBaHus K BOJHOBOM ¢yHKIMH. [IIOTHOCTH BEPOSTHOCTH U IUIOTHOCTH TOKa
BepositHocTH. CTanmonapHoe ypasaHenue [llpeaunrepa.

4. TlpoxoxaeHre MUKPOUYACTHI] Yyepe3 MOTeHIMaNbHbIe Oapbepbl. TyHHENbHBIN 3P deKT amns
MOTEHIMATFHOTO  Oaphepa mpsiMoyroibHOW  ¢opmbl.  TyHHenbHBIH dddexr s
MOTEHIIUAJBHBIX  OapbepoB MPOU3BOJIILHON  (opmbl. KBaHTOBBI TrapMOHHUYECKUU
OCLIUJUIATOP.

Ha3zBanus ja6opaTopHbIX padoT:
1. Judpaxuuss pEeHTreHOBCKUX Jydyell Ha KpHUCTalUlaX, OMNpEIEICHHE XapaKTEePUCTUK
KPHUCTAJIJIOB.
5. Opranusanusi caMoCTOATEILHON PadoThI CTY/IEeHTOB

CamocrosTenbHas pa60Ta CTYACHTOB IIpHU U3YYCHUU OUCHUILINHBI (MOHYJ'IH) npeaAyCMOTpPCHA

B CIEAYIOIINX BUAAX U hopMax:

Pabora ¢ 5EeKUMOHHBIM MaTepuajioM, MOMCK U 0030p JUTEpaTyphl M 3JIEKTPOHHBIX
MCTOYHHUKOB MH(POPMALIUH 110 UHIAUBHIyalIbHO 331aHHON Ipo0ieMe Kypca,

N3yueHne TeM, BBIHECEHHBIX HA CAMOCTOSITEIbHYIO IPOPAOOTKY;

BoinonHenue oMallHMX — 3aJaHUN, pacdyeTHO-Tpapuyeckux padoT U JOMAIIHHUX
KOHTPOJIbHBIX PadoT;

[ToaroToBka k 1a00opaTopHbIM paboTaM, K MPAKTHYECKUM U CEMUHAPCKUM 3aHATHUSM,
Beinmonnenne KypcoBoi paboThl MM MpOEKTa, paboTa HaA MEXKIUCHUITIMHAPHBIM
MIPOEKTOM,;

AHanu3 Hay4HbIX MyOJMKALUN MO 3apaHee OIpe/IeIeHHON PEeroiaBaTeaeM TEME;
HOI[FOTOBKa K OLICHUBAIOUIUM MCPOIPUATHAM.

6. YueOHO-MeTOAMUYECKOe U HH(POPMALIMOHHOE 00ecnedeHne TUCIUTTUHBI

6.1.Y4yeOHO-MeTOANYECKOE o0ecIeYeHue

1. Inonbckuii . B. Atromuas ¢usuka: yuebHuk: B 2 tomax / 3. B. Ilnonsckuit. — 8-e usn.,
crep. — Cankr-IletepOypr: Jlans, [6. .]. — Tom 1: BBenenne B aToMHYIO (PU3NKY —
2010. — 560 c. — ISBN 978-5-8114-1005-7. Jlaub: 37€KTPOHHO-OMOIMOTEYHASI CUCTEMA.
— URL. https://e.lanbook.com/book/442.

2. HInonsckuii 3. B. AtomHas ¢uzuka: yaebHuk: B 2 tomax / 3. B. lllnonbckuii. — 6-e usg,
crep. — Cankr-IletepOypr: Jlanp, [6. 1.]. — Tom 2: OCHOBBI KBAaHTOBOW MEXaHUKH U
CTpOEHHE dNEKTPOHHOM 000m0uku aToma — 2010. — 448 c. — ISBN 978-5-8114-1006-4.
Jlanb: anekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/443.



3. Ky3nenor C. U. Kypc ¢usuku ¢ nmpumepamu pemieHus 3amgad: yueoHoe nmocodue / C. U.
KysnenoB. — 4-e uzn., nepepad. u gon. — Cankr-IlerepOypr: Jlans, [0. r.]. — Yacts 11
Onrtuka. OCHOBBI aTOMHOM (DU3MKHW M KBAaHTOBOW MexaHWKH. DHU3MKa aTOMHOTO spa U
anemeHTapubix uactun, — 2014, — 336 c¢. — ISBN 978-5-8114-1719-3. Jlans:
snekTpoHHO-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/53685.

JlonoJiHUTe/IbHAS JTUTEpaTypa
1. ®usnueckuil >HIMKIONeANYEcKUd cioBaph / . pen. A. M. IlpoxopoB. — Mockaa:
Coserckas >aHnukiIoneaust, 1983. — 928 c.
ITonomapés JI.U. Ilox 3nakom kBanTa. M. ®usmatiut. 2007. —415c.
3. Manenbkass sHuukimoneaus «@Puszuka Mmukpomupar. llom pen. J.B. Illupkosa. M.:
Coserckas sunukiaoneaus. — 1980. — 527c.

N

6.2.AndopManiuoHHOe ¥ POrPaMMHOe o0ecrneyeHue

Internet-pecypcst (B T.4. B cpeneLMSMOODLE u ap. obpa3zoBatenbHble U OMOIMOTEYHBIC
pecypcehl):

1. DnextpoHHO-OMOMMOTEUHAs cucTeMa «Jlauby - https://e.lanbook.com/.
2. DnekTpoHHO-OMOIMoTeuHas cuctema «HOpaiit» - https://urait.rul/.
3. TocynapcTBeHHas Kopriopalysi o aToMHoM 3Hepruu «Pocatom» - http://www.rosatom.ru/

JlunensnoHHoe nmporpamMmmHoe obecreuenue (B coorBercTBuu ¢ [lepeuneM JIMIEH3MOHHOTO
nporpamMmmHuoro ooecneuyenus TITY):

7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; Amazon Corretto JRE 8; Cisco
Webex Meetings; Design Science MathType 6.9 Lite; Far Manager; Google Chrome; Notepad++;
WinDjView; Zoom Zoom; AkelPad; Document Foundation LibreOffice; Microsoft Office 2007
Standard Russian Academic; Mozilla Firefox ESR; Tracker Software PDF-XChange Viewer;
ABBYY FineReader 12 Corporate; MathWorks MATLAB Full Suite R2017b; Mozilla
Thunderbird; PSF Python 2.7; PSF Python 3; PTC Mathcad Prime 6 Academic Floating.

7. Oco0ObIe TpeﬁDBaHlflﬂ K MaTE€PpUAJIBbHO-TEXHUYIECCKOMY o0ecnevyeHuIo JAUCHHUIIIIMHBI

B yuebHOM mporecce HCHONB3yeTCs Cieayrolnee adopaTopHoe oO0OpyIOoBaHUE IS
MPAKTUYECKHUX U TA0OPATOPHBIX 3aHSATHIL:

Ne HanmeHoBanHe CHeNHATLHBIX IIOMEIEHHUIT HaunmenoBanue oGopyroBanust

1 AynuTopust 1J1sl IPOBe/IeHNs y4eOHBIX 3aHATHH BCeX Jlocka ayauTopHas HacTeHHas - 2 mT.;Kommiekr yueOHOM
TUIIOB, KYpPCOBOT'O IIPOEKTUPOBAHUS, KOHCYIbTALMH, mebenn Ha 102 mocamounsix Mect; Kommblotep - 1 mir.;
TEKYILEro KOHTPOJIS ¥ IPOMEXKYTOUHON aTTeCTalluu [poexrop - 1 mr.; TeneBu3op - 2 mrT.

634028, Tomckas obaacts, r. Tomck, Jlenuna
MPOCTIEKT, 1. 2, ayn. 228

(YueOnslii kopmyc Nel0)

2. AynuTopust 1J1sl IPOBEICHNS! y4eOHBIX 3aHATHH BCeX Kommiekt ydeOHOH MeOenmn Ha 8 TOCAZOYHBIX MeECT;
TUIIOB, KYpCOBOTO ITPOEKTUPOBAHMSI, KOHCY/IbTALUM, Kommsrotep - 12 .

TEKYLIEr0 KOHTPOJIS U NPOMEXYTOUHON aTTecTaluu
(KOMIIBIOTEPHBIN KJIAcc)

634028, Tomckas obaacts, r. Tomck, Jlennna
MPOCTIEKT, 1. 2, ayn. 122
(YueOnslii kopmyc Nel0)

3. AynuTopust 1J1sl IPOBEICHNUS y4eOHBIX 3aHATHI BCeX Ob6opynoBanue Jnabapar.cTeHAa s H3yd.raMma-ramMma
THUIIOB, KYpPCOBOT'O IIPOEKTUPOBAHUS, KOHCYIbTALMH, xoppemauuii - 1 1muT.;JlabopaTtopHblii KoMIulekc Ha 0Oase
TEKYILEro KOHTPOJISL ¥ IPOMEXYTOUHON aTTeCTalluu YUM2-2]1 - 1 mr.;Pagnometp 20046 - 1 mrT.;Jlaboparopras
(nay4nas naboparopus) ycTaHOBKAa PEHTreHOBCKOE HM3ITydeHHE KPHCTATUIMIECKIX

cTpykTyp (merom Jlays) - 1 mr.;O6opynoBanue K



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

634028, Tomckas ob6acTb, r. Tomck, JleHnHa
HPOCIEKT, A. 2, aya. 123
(YueGHsblii kopiryc Nel0)

J1a00PATOPHOMY CTEHIY JUISl U3YUCHUS NTOTOKA KOCMHYECKUX
M-Me30HOB - 1 mT.; [locka ayauTopHas HacTeHHas - 5
wt.;Kommiekt y4eGHOI Mebenn Ha 16 MOCAZOYHBIX MECT;
Kommetotep - 1 mr.; [Ipoekrop - 1 mr.

AynuTopust IJ1sl IPOBEIeHNS yIeOHBIX 3aHATHH BCeX
TUIIOB, KYpCOBOI'O IIPOCKTUPOBAHUS, KOHCYIbTALUH,
TEKYLIEro KOHTPOJIL U IPOMEXKYTOUHON aTTecTalluu

634028, Tomckas 0ob6aacTh, r. ToMck, JlennHa
MPOCTIEKT, 4. 2, aya. 125A
(YueGHblii kopiryc Nel0)

Jlocka aymuropHasi HacTeHHas - 2 mT.;Tym0a cranuoHapHas
- 1 wrt.;Kommekr yueOHOM Mebenu Ha 18 mocaouHbIX MECT;
IIpoextop - 1 mr.; IIpunrep - 1 mt.; Komnstorep - 6 mr.

AynuTopust IJ1sl IPOBEIeHNS yIeOHBIX 3aHATHH BCeX
TUIIOB, KYpCOBOI'O IIPOEKTUPOBAHUS, KOHCYIbTALMIA,
TEKYLIEro KOHTPOJI U IPOMEXKYTOUHON aTTecTalluu

634028, Tomckas ob6acTb, r. Tomck, JleHnHa
MPOCIIEKT, 2, cTpoeH. 4, aya. 326
(YueGHblii kopiryc Nell)

Kommnekr y4eOHOI MebGemun Ha 56 TOCaTOYHBIX MECT;
IIpoextop - 1 mr.; Komnsrorep - 1 mrt.

Pabouass mporpamma cocrtaBieHa Ha ocHOBe OOImeH XapakTEepHCTUKH 00pa30BaTEIBHON

nporpamMmel 110 HanpasieHuto 14.03.02 — SAnepubie ¢usuka u TexHonoruu (nmpuema 2020 r., ouHas
dbopma oOydeHus).

Pa3paborumk:
JI0JDKHOCTD [)5(0]
npodeccop Tpsicydes B.A.

3aBenyrouuii kadeapoil - pykoBOAUTENb OTACICHUS
Ha TpaBax Kadeapsl, I.T.H.

[Mporpamma ono6pena Ha 3acenanuu OSATL] (mpotokon Ne29-1 ot 01.09.2020).
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