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1. eab u njIaHupyeMble pe3yabTaThl 0CBOCHHS JUCHUNIHHBI (MOIYJIs)

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIICAYIOMNX KOMITETSHITUH:

— OIIK-2 — CriocoGeH mpoBOAUTH Hay4YHbIE HCCIeA0BaHUs GU3NYECKUX O0BEKTOB, CUCTEM
U TIPOLIECCOB, 00pabaThIBATh U MPEICTABIIATH SKCIIEPUMEHTAILHBIC TaHHBIC;

—IIK-1 — CrnocobeH mpoBOAWTH HAy4YHBIE HCCIIEIOBAHMUS B BBIOpAaHHOW 00JIacTH C
UCTIOJIb30BAHUEM COBPEMEHHBIX HSKCHEPUMEHTAIBHBIX W TEOPETHYECKHUX METOJIOB, a TaKKe
MH(OPMALIMOHHBIX TEXHOJIOTH.

PesynbraTamMu OCBOCHHUS TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHIMKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NOIIK-2.2. — AnHanusupyeT U MHTEPHPETHPYET IKCIEPUMEHTAIBHBIE U TEOPETHUECKUE
JaHHbIE, TOJyYEHHBIE B XOJE HAYYHOIO HCCIeNOoBaHUs, 0000IaeT MOJy4YeHHbIE Pe3yJIbTaThl,
dopmynHupyeT HaydHO 0OOCHOBAHHBIE BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS;

HIIK-1.1. CobOupaer W aHaIU3UPyET HAYYHO-TEXHHUYECKYI) HH(POPMAIUIO IO TEeME
UCCIIeIOBaHMs, 0000IIaeT HayYHbIE JaHHBIE B COOTBETCTBHH C 33/1a4aMU UCCIICIOBAHHUS.

2. 3aga4uy oCBOCHHS TUCIUIIINHDI

— OcBoUTbh NOHATUMHBIN annapaT KBaHTOBOW TEOPUH PaCCESHUS.
— Hayuntbcst mpuMeHATh anmnapaT KBAaHTOBOW TEOPUU PACCESHUS Ul aHAIM3a PELICHUM
NPaKTUYECKHX 3a/1a4 PO(PECCHOHATBHON IEATEIIHOCTH.

3. MecTo aucuuiuinHbl (MOYJas) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

JlucuuiuiiHa OTHOCUTCS K 4acTh 00pa3oBaTeNbHOM Mporpammsbl, (GopMupyemon
YYaCTHHKaMU OOpa3oBaTEIbHBIX OTHOILEHHH, BXOAUT B MNPO(EeCcCHOHAIbHbIE MOAYJIH
«Teopernyeckass U Matemaruueckas Qu3uka» M «ONTHKAa M CIEKTPOCKOMHS», MPEIaraercs
oOydaronuMmcs Ha BBIOOD.

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 AUCHHUIINHE

Cemectp 7, nuddepeHITMpoBaHHBIA 3aUET.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJik OCBOCHHUA JUCHUIIJINHBI

JU1sl yCHenHoro OCBOeHUs AUCHUILIMHBI TPEOYIOTCS KOMIIETEHIIH, CPOPMUPOBAaHHbBIE B
XO0JIe OCBOEHHsI 00pa30BaTEIbHBIX IPOrPaMM IMPEIIECTBYIOLIETO YPOBHS 00pa30BaHUs.

6. SI3bIK peanuzanun

Pycckuit

7. O0beM TUCUMIIMHBI (MOLYJI51)

OO01mmas Tpy10eMKOCTh TUCIUTUTHHEI cocTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPHIX:
— aexmuu: 32 4.

— MpaKTHYECKUe 3aHsTus: 16 4.

OO0BeM caMOCTOSITEIIPHON paOOTHI CTYICHTA OTPEICICH YUCOHBIM IIIIAHOM.

8. Conep:xkaHue TMCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

Tema 1. Brenenue.

CranuoHapHas He cTallMOHapHas Teopus paccessHusa. Kmaccudyeckass KapTHHA pacCesTHUS.
[TocTpoeHue u pa3MbITHE BOJIHOBOIO MMAKETA CO BPEMEHEM.

Tema 2. O1HOYACTUYHBIN ONEPATOP PACCESHUSA.

KBanToBoe omnucanue paccessHus. ACUMITOTHYECKHE COCTOSIHUA. OPTOrOHAIBHOCTh U
noytHOTa. AcuMrntoTudeckoe yciaosue. Onepatopsl Ménmnepa.

Tewma 3. CBoiicTBa S-MaTpHIIBL.



Coxpanenne  dHepruv.  TpaHCISIIMOHHAsT ~ WHBAPUAHTHOCTh.  HBapHMaHTHOCTH
OTHOCUTENBHO BpameHuii. [laprmansasie paznoxenus. Y¢TtHocts. OOpalieHne BpeMeHH.

Tema 4. Ctporast Teopusi paccestHus

Perynspuble u HeperynspHble pemeHus. @ynkuuu Mocta. AHaaUTHYECKHE CBOMCTBa
¢byukmun Mocra u S-MaTpuibl. AHAIUTHYECKUE MPOAOKEHUS PEIICHUH HAa KOMILIEKCHYIO
IJI0CKOCTh. DU3NYECKUN JTUCT.

Tewma 5. [Tonroca S-MaTpuIib.

Ces3b Hynelt ¢pynkuuii Mocra u nomtocoB S-marpunbl. CBa3anHble cocTosHUs. Teopema
JleBuHCcOoHa. Pe30HaHCHBIC U BUPTyaJIbHBIC COCTOSTHUS. Pe3oHaHCHBIN (ha30BbIl caBUT. [IepBrIii u
BTOPOI1 IuCT 3Hepruil. OTcTaBaHue pacCesHHOMN BOJHBI OT HEPACCESHHOM.

Tema 6. YpaBaenus Jlunnmana-1lIBunrepa.

G —omneparopsl. YpaBuenuid JIII s ¢yakmumii ['puna. CBsA3b COCTOSHUUN pacCestHHS C
infout acumnrorukamu. CBsi3b (yHKIMI ['puna ¢ MEmepoBCcKUMHU orepaTopaMu. DWUIepoB
npeaenbHbId nepexo. YpaBuenus Jlunnmana-1lBunrepa nis T-marpuniel. Ypasaenus JII pis
napuuanbHeIX KOMIOHEHT T-marpunbl. YpaBHenus JIIII mig pe3oHaHCHBIX M BUPTyalIbHBIX
COCTOSIHUH.

Tewma 7. Paccessnue Ha IByX MOTEHIIHANAX.

JIByxnoreHuuanbHbIi noaxo. KynoHoBckoe paccestHue B UMIYJIbCHOM MPEICTaBICHUU C
DKPAaHMPOBAaHHBIM M a3WMYyTaJbHbIM NOTCHIMATIaMH. Mertonel pemeHus ypaBHenuu JIII ¢
KYJIOHOBCKHUM B3aumojeicTBrueM. OTHOBPEMEHHBIN YUYET KYJIOHOBCKOTO JAJIbHOACHCTBYIOLIETO
B3aUMOJICVCTBUS U CUIIBHOIO KOPOTKOAEHCTBYIOIIETO.

Tema 8. MHorokanaibHoe paccesinue. DopManbHbIi MOAXO.

Kananpl. AcHMNTOTHYECKHE COCTOSHHUA. MHOTOYACTUYHBIM OIMEpaTop pacCesHHUs.
MHorokananssbeie ypaBHeHus Jlunnmana-IlIBunrepa. IlomrocHas crpykrypa. DopMaiibHBIN
IIOAXOJ B TEOpUU paccessHus. BeposTHOCTh nepexona.

Tema 9. TouHble METOIBI MATOYACTUYHON TUHAMUKH.

VpaBHenuss PajaneeBa g COCTOSSHUM paccesstHus u T-matpuubl. YpaBHenus AI'C.
Jlorapudmuueckue CHHTYISIPHOCTA. MeETOAbl MapuuaibHO-BOIHOBOTO PA3IIOKEHHUS M MPSIMOTO
uHTerpupoBanus. O6001IeHNe YpaBHEHH Ha TPOU3BOIBHOE YHCIIO YACTHIL.

Tema 10. Hexotopsle npuOIMKEHHBIE METOIBI.

bopHoBckoe mnpubmmkeHue. PaccesHue Ha KOPOTKOJEHCTBYIOIIEM IOTEHLMAIE.
Kynonosckoe paccesinue. Bapuanmonnsie pacuétsl (Meron LlIBunrepa). BorancnurensHas Xumust
(pa3zHooOpa3ue MeTo10B noct XapTpu-doka).

Tema 11. O6paTtHas 3aa4a paccesHus.

IIpeoOpasoBanue Illtypma-JlnyBumisa. YpaBHenue Ienbdanna-JleBurana. YpaBHeHHE
Mapuenko. ObpaTHas 3ajaya Ha KOHEYHOM MHTepBasie. HekoTopele TOUHO peliaeMble MOJENN
o0OpaTHOH 3a7a4u.

Tewma 12. Kontenuust BCTPSCKH.

Bcerpscka tuna paccesuusi. BHezanHas nepectpoiika MeaJIeHHOM cucTeMbl. BeTpsicka Tuna
BKJIIOYeHMs. [lapameTprueckas BCTpsiCKa rapMOHUYECKOTO OCIIMILIATOpa. BHE3anHoe yckopeHue
TsOKENON TmojacucTeMbl. BHe3amHas mepecTpoiika aTOMHOTO TMOTeHnuana. MHoroobpasue
MIPOSIBJIEHUI BCTPSICKH.

9. Tekyuiuii KOHTPOJIb MO AUCHUILIUHE

Texkynuil KOHTpOJb IO AWCIUIUIMHE NPOBOAUTCS IIyTEM KOHTPOJIS MOCEHAEMOCTH,
MPOBEJICHNUS KOHTPOJBHBIX paboT 1 (hpukcupyercs B popMe KOHTPOIBHOM TOYKU HE MEHEe OJHOTO
paza B cemecTp. OIEHOYHBIE MaTepHalibl TEKYILETO KOHTPOJIS pa3menieHbl Ha caite TI'Y B
paznene «HMudopmarnus 00 o0Opa3oBaTenbHON porpamMmme» —
https://www.tsu.ru/sveden/education/eduop/.



https://www.tsu.ru/sveden/education/eduop/

10. lopsaiok npoBeeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTeCTalluH

3ayer ¢ omeHKOIl B 7 cemecTpe IPOBOJUTCS B IMUCHBMEHHOH ¢opme Mo Ouieram.
[TponomxkurensHOCTh TUddHepennupoBanHoro 3auéra 1.5 gaca.

OHGHO‘IHHC MaTepI/IaJ'II)I JJISL HpOBC,I[eHI/ISI HpOMe)I(YTO‘IHOfI arTecranguu paSMeH_IeHBI Ha
caite TI'Y B pasmene «Wudpopmammus o0  oOpa3oBaTenpHOW  mporpamme»  —
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOaAUYECKOE 00eceueHne

a) DJICKTPOHHBIN Y4eOHBIN KypC [0 AUCIUILUIMHE B 2JIEKTPOHHOM yHHBepcuTeTe « Moodlex
- https://moodle.tsu.ru/course/view.php?id=21881

0) OuleHOouHBIE MaTepHaibl TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTeCTAIlMH 10
aucummne (https://www.tsu.ru/sveden/education/eduop/).

B) [lepeuenb mpakTHuecKux padoT:

1) Jloka3aTh, 4TO €ClIi Macca CHCTeMBI B mporecce a + (bc) — a + (bc)* ctpeMuThes K
0ECKOHEYHOCTH, TO BEPOATHOCTH BO30YKIECHUSI CTPEMUTHCS K HYIIIO;

2) HaxoxIeHHe aMIUTUTYJIbl pacCesHHs IPH 3aJaHHOM MOJCIBHOM c(hepuyecKoM
MOTEHIUAJIE;

3) HaxoxpaeHue TouHoro peuieHus ypaBHeHus Jlunnmana-llIBuHrepa c 3agaHHBIM
cenapabesbHBIM MoTeHIaoM. CpaBHEHHE YHCIEHHOTO PEIICHUS C aHATUTUHYECKIM;

4) Jloka3aThb aCHMIITOTHYECKOE YCIOBHE JUIS OJHOYACTHYHOTO OIEpaTopa 3HEPrHU
cenapabesbHOTO BUA, B35B B KauecTBE MPOOHBIX (DYHKIUI rayCcCOumdy.

5) Haiitu BbIpaskeHue JUIsl MapLHUAIbHOTO MOJHOTO CEYEHUs B PE30HAHCHOM TOYKE KOrja
(G OHOBBII (pa30BBIN CABUT HE PABEH HYIIIO.

6) HaiitTu B ciiyyae mpsiMOYroJIbHOW MOTEHIUAIBLHON SIMbI S-BOJIHOBOW (Da30BBIM CIBUT.
[Toka3zaTh, 4TO B Ciy4yae OYEHb IJIIYyOOKOW SIMbl CYLIECTBYIOT PErYJSIPHO DPACIIOIOKEHHbIE
HU3KOIHEPreTUYECKHUE S-BOJTHOBBIE pe30HaHChl. HaliTH IMpPHHY 3TUX pE30HAHCOB.

7) Anst norenuumanos tumna KOkaBbl HaiiTH iepBoe U BTOpO€ OOPHOBCKOE MPUOIIMKEHUE IS
amMmuTyasl. i HaxoXAEeHUs BTOPOro OOpPHOBCKOTO MPHOMMKEHHS NPEANON0XKUTh, YTO
OTHOCHUTEJIbHBIE MMITYJIbChl HA4aJbHOTO M KOHEYHOTO COCTOSHUW COBIAJAIOT MO BEIMYMHE U
HaIlpaBJIEHUIO.

8) Bwimucath cucTeMy CBsS3aHHBIX ypaBHeHuil Jlummnmana-llIBunrepa mist 3amadu o
B3aMMOJCHCTBUH B CBsA3aHHOM cucTteme yacTull =N — AY — XX. Iloka3ars, 4TO BHE 3aBUCHUMOCTH
OT YKClia YPaBHEHUH ONHUCBHIBAIOUIMX ATY CHUCTEMY SHEpPTHs CBSI3U CHCTEMBbl OYJEeT HaXOIUThCS
MyTEM pELIEHUs! OJTHOTO U TOTO K€ YpaBHEHUS,

9) ITokasaTh, 4TO IPU BHE3AMHOM YCKOPEHHH TSKEION MOACUCTEMBI BOITHOBBIC (DYHKIMU
JETKUX MOJCUCTEM YJOBIETBOPSAIOT OJHOMY U TOMY ke ypaBHeHHIo LlIpénunrepa 3anucanHoMy
B Pa3NUYHBIX (MOKOSIIENHCS M IBUXKYIIEHCS) CUCTEMaX KOOPAMHAT MpU 3aJaHHOM YHHUTapHOM
peoOpa30BaHNU BOJIHOBBIX (QYHKIH;

10) IMoka3atb, uto (yHKIMOHAN [IIBHHrepa CTAIIMOHAPEH OTHOCUTEIBHO MPOU3BOJIBHBIX
BEIIECTBEHHBIX Bapualuii IpoOHON (GYyHKIMU BOIM3H HEKOTOPOH (YHKIUH, IPOTOPIIHMOHAIBHON
TOYHOMY pellieHHI0 ypaBHeHus Jlunnmana-11IBunrepa;

r) Meronndeckue yka3zaHHs [0 OpraHU3alUU CaMOCTOSITEIbHON paboThl CTYIEHTOB.
CamocrosrenbHas padoTa CTyIeHTa BKIIIOYAET:
yriyOJeHHOE TEOpEeTHYECKOe M3Y4YeHHE pasJielioB Kypca MpU MOATOTOBKE K JIEKIIMOHHBIM U
MIPAKTUYECKUM 3aHATHSIM;
MOJITOTOBKY K OOCYX/IEHHUIO MaTepuaa, B TOM YHCJIe CaMOCTOSITENbHBINA MOMCK HEOOXOIUMBIX
HMCTOYHUKOB HH(OpMaIH, BKJIIOYasi HAy4HO-00pa3oBaTeIbHble pecypchbl ceTu UHTepHeT;
MOJATOTOBKY K AU(depeHIINPOBAaHHOMY 3a4eTy.


https://www.tsu.ru/sveden/education/eduop/
https://www.tsu.ru/sveden/education/eduop/

12. Ilepeyenn yueOHoiIi JuTepaTypbl H pecypcoB cetu UHTepHeT

a) OCHOBHas JUTepaTypa:
1. Teiinop x. Teopus paccesinusi. KBaHTOBasi TeopHst HEPEISATHBUCTCKUX CTOJIKHOBEHUH. /
niep. ¢ anri. A.C.)Kykapea, ox pea. npod. A.M. bpoackoro. — M.: MUP, 1975. — 564 c.
2. Hetoton P. Teopus paccesnust BosiH u yactuil / niep. ¢ anri. A.M.Ky3Henosa, A.A.
Yepuenko moj pen. A.M.bponckoro, B.B.ToimaueBa. — M.: MUP, 1969 r. — 600 c.
0) IOTIOTHUTEIbHAS JIUTEPATYPa:
— Goldberger M.L. Collision theory / M.L. Goldberger, K.M. Watson. — New York.: John
W|Iey & Sons Inc. 1964 r.— 919 c.
Ibixae A.M. Bae3sannble Bo3MyIeHHs U KBaHTOBas 3Boironus. /A.M. [pixue, I'.JL.
Onun. — M.: Ycnexu pusnueckux Hayk, 1996 r. — 428 c.
— Imua. O. IpoGiema Tpéx Ten B kBanToBoW Mexanuke [ J.11Imuxa, X. [{urensman.
(mep. C anrn. B.W. Kykymuna nmox pen. FO0.M. IlIupokosa. — M.: HAYKA, 1979 . —
272 c.
— 3axapse b.H. [locnymnas kBanToBas Mexanuka. HoBblIi cTaTyc Teopuu B OJIX0/e
obpatHoii 3anaun / b.H. 3axaprses, B.M. UabanoB. — M.: UTHCTUTYT KOMITBIOTEPHBIX
uccienosanmii, 2002 r. — 300 c.

13. llepeyenb HHPOPMALHOHHBIX TEXHOJIOTHIi

a) JUIICH3MOHHOE ¥ CBOOOIHO PaclpoCTpaHsIeMOoe MPOrpaMMHOE OOecCIIeUeHuE:

— Microsoft Office Standart 2013 Russian: maker nporpamm. Britouaet npusioxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— nyOnuyHO JocTymnHble oOnaunbie TexHonoruu (Google Docs, SIHaeke AUCK | T.11.).

0) nH(hOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DJNEKTPOHHBIN Karajor Hayynoi 6ubnoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas Ooubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 9BC Koncynbrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuajibHO-TeXHUYECKOe obecreyeHue

AyauTtopuu JUisi IPOBECHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.

Ayautopun IS TPOBEIACHUS 3aHATHM CEMUHApPCKOrO THIMA, WHIWBUAYAIbHBIX U
TPYNIOBBIX KOHCYJIbTALUM, TEKYLIErO KOHTPOJISA U MPOMEKYTOYHOM aTTECTALIUU.

[Tomerenust it cCaMOCTOATENLHON paOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU M
JOCTYNOM K ceTH HMHTepHeT, B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTENbHYIO Cpelay U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynutopun Ui TPOBEIEHUS] 3aHSATHUH  JIGKIIMOHHOTO M CEMHHApCKOr0  THIIA
VHUBUIYAIbHBIX W TPYIIOBBIX KOHCYJIbTAllMM, TEKYIIErOo KOHTPOJS MU MPOMEKYTOUHOMU
aTTecTallid B CMEMIEHHOM opmaTe («AKTPY»).


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

15. Uudopmanus o pazpadboTunkax

EropoB Muxaun BukropoBuy, KaHauAaT (U3UKO-MAaTEMATUYECKUX HAyK, (PU3NYECKUN
(baxkynbTeT TOMCKOIro rocyapCTBEHHOIO YHUBEPCUTETA, CTAPIIUI HAYUYHBIH COTPYIHHK, TOLEHT
Ka(eapsl KBAHTOBOM TEOPUH TIOJIS.



