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1 Mecro mucuumune B crpykrype OIIOIT

Juctunnuna «®dusnka aTOMHOTO Si7pa U AJIEMEHTApHBIX YacTHUI)» MMeeT LeJibio chopMHU-
poBathb y obydarorumxcs npodeccruonanpayo OITK-1 KOMITIETEHITUIO0 B COOTBETCTBUU C TPEOOBAHU-
svu @I'OC BO no nanpapnenuto nmoaroroBku 6akamaBpoB 03.03.02 «Duzuka» ¢ ydyeToM Harmpan-
JICHHOCTH OaKaNaBpCKO# mporpamMmsbl — « MenunuHcKas pu3ukay.

Lenbto AMCUMITINHBL SBISETCS U3yUYEHUE MPUEMOB pellleHus (pU3ndeckux mpoodsieM U CBs-
3aHHBIX C HUMU YpaBHCHHU B 00beMe, HEOOXOIMMOM JUIS TIPUMEHEHUS TIOJYYSHHBIX HAaBBIKOB IIPH
M3YYCHHH JPYruX KypcoB (DM3HKU M MpaKTUKU, Hampumep, «KBaHTtoBas Teopus», «Dusmdeckue
OCHOBBI UCITOJIb30BAHUS J1a3€POB B METUITMHE» U «J[€TEKTOPBI N3ITydeHUI.

[Tpu peanuzaiu 5Toi LeIN MpeayCMaTPUBAETCS PEIICHUE CIEIYIOMNX 3a1ay.

N3yunts:

e ba3oBble NOHATUS (DPU3UKU ATOMHOTO SI/Ipa U AJIEMEHTAPHBIX YaCTHII;

® 3a111ICh OCHOBHBIX (DM3MYECKHUX 3aKOHOB C MMOMOIIBIO JU(PepeHIaTbHbIX ypaBHEeHUH (YpaBHE-
nus llpenunrepa, upaka u ap.);

® IpeICTaBJICHHS O CTPYKTYPHOU OpraHU3allii MUKPOMUPA, UAESIX U METOJIaX STOU JUCIUILTUHBL,

® IpeICTaBJICHUS O MEXaHU3Me (DyHIaMEHTAIBHBIX B3aNMOJICHCTBHIH,

® OCHOBHBIE MOJICJIU, OITUCKHIBAIOIINE AApO,

® DOJIb 3aKOHOB CUMMETPHUH B (PU3HKE 27I€MEHTAPHBIX YaCTHUIL;

L] HCTOPHUYCCKH 3HAYHMMBIC OKCIICPUMCHTEI B q)HSI/IKe ATOMHOTO fA/pa U 3JICMCHTAPHBIX YaCTHUIL;

® 0a3KCHEIC IOHATHS O PAaaAUOAKTUBHOCTH U 00 ee BO3JICHICTBHH Ha YEIIOBEKA.

OBnaneTs:

® YMEHHMEM NPHUMEHATh YCBOCHHBIC MPUHIMIBI U METOMABI JUISl aHAIN3a OTACJbHBIX SIBICHUU U
MPOLIECCOB (PU3UKH FIEMEHTAPHBIX YACTHII,

® [PUHIUIIAMH CHMMETPHH, IPUIMHHOCTH B KBAHTOBON MEXaHUKE;

® OCHOBHBIMH 3aKOHAMHU COXPAaHEHHS B (PU3MKE aTOMHOTO SiApa M AJIEMEHTAPHBIX YaCTHI[ TPH
aHaM3e AIePHBIX peaKklui;

® HaBBIKAMU JUIs PEIICHUS KOHKPETHBIC (PU3NYECKHE 3a/1a4H;

® HaBBIKAMHU CAMOCTOSITEIIFHOTO YIITYOJICHUSI TIOJYYCHHBIX 3HAHUN C UCTIOJIb30BAHUEM PA3TUIHBIX
HCTOYHHUKOB.

ObnactamMu poQecCHOHATBHON JeSITeIbHOCTH B paMKaxX U3ydyaeMOM JUCIMIUIMHBI (MOIYJIS)
SABJISIOTCSA:

- aToMHas IPOMBIIUIEHHOCTh. B cdepe obecnieueHus )KM3HEHHOTO LIUKJIA: UCCIIeI0OBaHUeE,
MPOCKTHUPOBAHWE U pPa3pabOTKa COBPEMEHHOTO YHUKAJIBHOTO OOOpYyIOBaHMS, HPOU3BOJCTBO,
HasaJKa, dKCIUTyaTalus; 000opy/10BaHUE YCKOPUTEIbHBIX KOMIUIEKCOB KaK MEIUIIMHCKOTO Ha3HaYe-
HUS, TaK ¥ UCTIOIB3yEeMbIX ISl TIPOBEICHUS MCCISIOBAaHUN B 001acTU (DU3UKHU BBICOKUX DHEPTHIA;
¢buznyeckre yCTaHOBKH, B TOM YHCIIe, MEAUIIMHCKOTO Ha3HAUeHUs AJsl obecnieyeHust 3¢HeKTUBHO-
ro 1 0€30MacHOr0 pa3BUTHs AaTOMHON OTPACIIH;

- CKBO3HBIE BH[bI MPO(ECCHOHATBHON AESITENLHOCTH B IMPOMBIIIICHHOCTH (B cdepax
MIPOBE/ICHUS] HAYYHO-HCCIIEI0BATEIBCKUX U OTIBITHO-KOHCTPYKTOPCKUX PadOT MO TEMaTHKE OpraHu-
3allMy, YIpaBICHUs pe3yJbTaTaMH HayYHO-UCCIIE0BATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX padoT
C LEJNBI0 MPOU3BOJCTBA COBPEMEHHOTO O0OpPYAOBaHHS, OOECIIEYMBAIONIIETO COBEPIICHCTBOBAHUE
SJIepHO-PHEPreTHUECKUX TEXHOJOTUH).

2 MecTto qucumMiniuHbl B ctpykrype OITOIT
Juctummmaa «Pu3nka aTOMHOTO sIJIpa U DJIEMEHTAPHBIX YaCTHID OTHOCUTCSI K OCHOBHOU
yactu 6moka gucturiud, Moayias "OBIIAA ®U3UKA" B1.0.11.06

Hucuunnuna npenonaercs B VI cemectpe Il kypca.



[Ipuctynas x u3y4yeHHIO AUCUUIUIMHBI «DU3MKA aTOMHOTO sipa W 3JEMEHTapHBIX YacTHUI», CTY-
JICHT UMEET 3HAHUS U HABBIKHU IO AUCIHILTNHAM: «MarteMaTnyeckuil aHanm3y, «JIuneitnas anredpa
W aHaIMTUYEeCKas reoMeTpus», «uddepennnansupie ypaBHeHU», «Teopust BeposSsTHOCTEH U Ma-
TEMaTHUYEeCKast CTAaTUCTHKA.

3 [lnaHupyeMble pe3yJibTaThl 00YYeHHs MO TUCIUTLIHHE

dopmMupyeMble KOMNETEHINT

(k00 u HaumeHoB8aHue)

HNuaukaTopbl
AOCTHKEHHMS KOMIIeTeH M
(k00 u popmyrupoexa)

I[Inanupyemble pe3yJbTaThl
00y4eHusi Mo AUCHHUILINHE

OIIK-1. Cnocoben npume-
HAMb Oa306vle 3HAHUA 6 00-
aacmu Qusuxo-

Mamemamuyeckux u (uiu)
ecmecmeeHHbIX HAYK 8 cghepe
ceoell npogheccuoHanbHoU
oesmebHOCIU.

OIIK-1.1. Cnoco6HOCTh
MPUMEHATh MaTeMaTHUECKHE,
CCTCCTBCHHOHAYYHBIC,
COIMANTbHO-9KOHOMUYECKUE U
npodecCHOHANbHBIC  3HAHMS
JUTSL pelIeHHS
HAYYHO-HCCIICIOBATEIIBCKIX
3azad.

3HaTh OCHOBHBIE 3aKOHBI CO-
XpaHEHUs; MPUEMbI UX UCIOJIb-
30BaHUSI TIPU pEUICHUE 3a]a4
«@u3MKH aTOMHOroO siapa |
3JIEMEHTapPHBIX YACTHUIDY;

HHTepnpeTHpoBaTh  PELICHUSI
CTICIHATEHOTO BUJIA
(HE)OMHOPOAHBIX YpaBHEHHH B
YJACTHBIX TPOM3BOIHBIX BTOPO-
ro nopsiaka (ypasaenus Illpe-
nuHrepa, Aupaka u 1.1.);

3HaTh OCHOBBI METOJIOB 00pa-
OOTKH M OLIEHKU HOTPEIIHOCTH
M3MEPEHUN apaMETPOB SIBJIE-
HUH pu3MKH apa U 27IeMeH-
TapHbIX YACTHIL;

OIIK-1.2. Ilpumensier cu-
CTEMBI U METOABI TEOpETUYE-
CKUX OLIEHOK U PacyeToB IS
JKCIIEPUMEHTOB Ha YCKOpH-
TEeNAX, PeakTopax M JpYyrux
A/1epHO-(PU3HUECKUX  yCTa-
HOBKax.

3HaTh OCHOBHBIE METO/IbI, HC-
I10JIb3Y€EMBbI€ IIPU 3KCIIEPUMEH-
TaJbHBIX UCCJIEI0OBAHUAX Mapa-
METPOB U XapaKTEPUCTHUK SIBJIE-
HUM QU3KKH A]Ipa U AIEeMEH-
TapHbBIX YaCTHIL;

3HaTh pu3NUYecKUe MPUIOKEHUS,
CIIEYIOIUE U3 331a4, PELICHHBIX
B Pa3HBIX pa3aenax (HU3HKH.

4 O0neM TUCHUILIHHBI

OO0beM TMCIUIIINHBI COCTABIISIET 4 3aUeTHBIC €UHMIIBI, Bcero 144 akajgeMuyecKux yaca.




5. Conepxanue QM CHUNTAHBI

ouHas dpopma oOyuenust
HaumenoBaHue pa3/ie/ioB U TeM Bcero B TOM YHUCJIE:
AMCHMTIHHBI (axa- KonraktHast paGoTa (paboTta BO B3aUMOJICHCTBHH C ITPEIo1aBaTe- CamocTosiTe/Ib-
AeM. nem)? Hasi paGoTa
qachbl *
) Jlek- IMpaxTuye- JTaGoparop- | KPII . Bce- | OOyualomerocs
1107071 CKHeE HbIC o
(cemunap- 3aHATHUS
CKHE)
3aHATHS
IV cemecTp

Pasnen 1. Beenenue. 5 2 3 10 5
Pa3znen 2. Vpasuenue lllpéaunrepa. 12 4 8 20 8
Pa3znen 3. Vpasuenue Jlupaka. JIenToHbI 10 2 8 16 6
Pasnes 4. Teopust KBapKOB. AIpoHbI 7 3 4 15 8
Pa3znen 5. Teopus ®epmu. Crnabbie B3auMoaEHCTBHS. 8 4 4 14 6
Pa3pgen 6. Dinexrpocnabeie B3aUMOAEHCTBUS 4 5 15 6
HqaCcTu

Pa3znen 7. CunbHele B3auMoaeCcTBYS 12 4 8 17 5
Pa3nen 8. Aromusie sapa. 10 6 4 15 5
Paznen 9. Monenu simep 7 3 4 12 5
Paznen 10. Snepubie peakiuu. PamuoakTus- 5 2 3 10 5
HOCTb.

- [IpoMexyTouHas arTecTanus: 272 X
- DK3aMeH
HToro mo nucuunjanxe 112 34 51 144 59

* . . . .
KPII - uacvl konmaxkmmuoui pabomel Ha Kypcogyro pabomy (npoexkm) no oucyuniune. 4acvl omnocamcs Kk 6HeayOumopHot KOHMAaKmHoul pabome, 8bINOIHAIONM C51 BHEe PACRUCAHUS YHeOHbIX 3aHAMUI NO
oucyuniune. Ykazol8aomcs, eciu npedycmompensl y4eoHbiM NIaHOM.

! Tlepeuenns BUIOB y4eOHBIX 3aHATUH YTOUHSAETCS B COOTBETCTBUHM C YUEOHBIM ILIAHOM.
2 Yachl HA TPOMEKYTOUHYIO aTTECTAMIO (3a4eT, TP HePEHIMPOBAHHBIN 3a4€T, JK3aMEH U JIP.) YKa3bIBAIOTCS B CIly4ae BRIIENECHHS X B y4eOHOM ILIAHE.
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Conep:xxaHue TUCUUILINHBI

Tema 1. OcHOBHBIE pa3/ielibl COBPEMEHHOHN (DM3HKH SIpa U SIEMEHTAPHBIX YACTHII; pelIaeMble 3a/1a4i B UX paMkax. OCHOBHBIE ATaITbl pa3BUTHS (PU-
3MKH sIIpa ¥ 3JIEMEHTAPHBIX YacTUll. MaciTaObl siBIeHUNH MUKpoMHpa. XapaKTePUCTUKH YaCTHII.

Tema 2. Ypasuenue [lpéaunarepa. BoixHoBbie GyHKIHN.

Tema 3. YpaBuenue [{upaxa. JlenToHbl. AHTHYACTHULIBI.

Tema 4. Hepenarusucrckas Teopust KBapkoB. Anponsl. Kiaccuduxaius 1 KBaHTOBbIE XapaKTEPUCTUKU aJPOHOB.

Tema 5. CnaGble B3auUMOJCHCTBUS. Y HUBEPCAIBHOCTh CJIA00Tr0 B3aUMOACHCTBUS. 3apsKeHHbIe U HeWTpasabHble TokH. Jluckpetnsie cummerpun C, P, T
u CPT-teopema. Hapymenue CP-uHBapraHTHOCTH.

Tema 6. DneKTpoMarHuTHBIE B3aUMOACHCTBHSL. DJIEMEHThI KBAaHTOBOM 3ekTpoauHaMuku. J{uarpammsl deitnmana, DnekTpocinadble B3aUMOISHCTBHUS.
3apsKeHHbIE U HeWTpanbHble TOKU. [lepeHocurku cnaboro B3auMoAeHCTBUS - TPOMEXYTOUHbIe 0030HbI. OOBEAMHEHNE ANEKTPOMATHUTHOIO U CJ1abo-
ro B3aumoeiictus (Monenp BaiinOepra-Canama).

Tema 7. CuiibHbIE B3aUMOJEHUCTBUSA U CTPYKTYpa aipoHOB. CUMMETpHS CUIILHOTO B3aUMOIEHCTBHS. KBapKu, MITFOOHBI U UX OCHOBHBIE XapaKTePHUCTH-
ku. L{BeT u apomar. KBapkoBas cTpykTypa aapoHoB. @opmyna HummpkuMel. Di1€eMEeHThl KBAHTOBOM XpOMOAMHAMUKH. L{BeToBasi cuMMeTpHs CUIIb-
HBIX B3aUMOJCHCTBUNA. ACUMIITOTHYECKAsE CBO0O/1a U KOH(paHHMEHT.

Tema 8. Dxcnepument Peszepdopaa. Anpo kak cucrema B3auMOJCHCTBYIOIUX IPOTOHOB M HEUTPOHOB. 3apsn sapa. MaccoBoe 4MCiIo M Macca sapa.
Pazmepsr sep. @opmbaxTop siapa u Hyki1oHOB. M3oTombl. M306apel. Dueprus cBssu sapa. [lomysmmupudeckas Gpopmysna 1jisi SHEPTUU CBA3H sJIpa.
CrvH ¥ MarHUTHBIA MOMEHT Spa. DKCIEPUMEHTHI 110 U3MEPEHUIO0 MAarHUTHBIX MOMEHTOB SA€p. SIEpHbII MarHUTHBINA PE30HAHC.

Tema 9. Monenu aromubix siaep. Knaccudukanus moneneit siapa. Kanenbaas monens sapa. Moaens pepmu-raza. dusndeckoe 000CHOBaHUE 000J10-
YeYHOU CTPYKTYpHI siapa. IloTeHnunan ycperHeHHOro siiepHoro noiisi. CuiibHOe CIMH-OpOHUTaNbHOE B3auMOoAecTBIE. OTHOUYACTUYHBIE COCTOSIHUS B
YCpEeIHEHHOM siIepHOM noTeHIane. OO0bsCHEHNE CIIMHOB U YeTHOCTEN COCTOSTHUM s/1ep B MOJIeNId 000JI0UEK.

HedopmupoBannsie siipa. CocTosiHEE ABMKEHHS HYKIOHOB B ie(popMupoBaHHOM sijipe. BpamaTensHbie u KonebaTeabHble cOCTOSIHUA siaep. CBsA3b 0/1-
HOYACTHYHBIX U KOJUIEKTUBHBIX JIBHKCHUH.

Tema 10. EcTecTBeHHas: U UICKyCCTBEHHAs PaIMOaKTUBHOCTb. 3aKOH PaIMOaKTUBHOTO paciaja.

DHepreTuyeckoe ycloBue o -pacnajga. OCHOBHBIE IKCIIEPUMEHTaIbHbIE 3aKOHOMEPHOCTH 0. - pacnaja. [Ipasuna orbopa a -pacnaja.

DHepreTuyeckue ycnoBus B-pacnagoB. CIEKTPBI AIEKTPOHOB. XapaKTEPUCTHKH HEHTPUHO. DKCIEPUMEHTAIBHOE JI0OKA3aTEIbCTBO CYIIECTBOBAHUS
HEUTpUHO. DIIeMEHTHI Teopuu B-pacnana. Pazpemiennsie u 3anpemnieHHbie B-nepexoanl. Hecoxpanenue yetHocTy npu B-pacmnae.

Y-U3Iy4deHUe siiep. DIEKTpUUeCKUe U MarHUTHBIE repexoabl. [IpaBuia oTOopa 1o MOMEHTY U YETHOCTH ISl Y-TIEPEX0A0B. BeposaTHOCTH Iepexo/10B.
Snepnas uzomepus. Buytpenuss konsepcus. Dpdext MeccOayapa.



6 IlepedyeHb y4eOGHO-METOAUYECKOT0 o0eceYeHH sl MO TUCIUTLITHHE

Mertoandeckne MaTepHalbl M0 JUCHUTIIHHE (MOAYJII0) M 00pa30BaTeIbHON MPOrpaMMe B I1e-
JIOM TIpe/ICTaBleHbI HA OPHUIIMATFHOM caiiTe 0OpazoBaTenbHON opranu3anuu (pasaen «CBeaeHus 0o
oOpazoBatesibHON opranu3anum — O6pazoBanue — OOpa3oBaTeNIbHBIE TPOTPAMMEBI).

7 @OHABI OLIEHOYHBIX CPEACTB M0 JUCUMUILIJIMHE

Jliis atTecTanuy 00yJaroIUXCs Ha COOTBETCTBUE MX MEPCOHANBHBIX JOCTUKEHHUM MOATAITHBIM
TpeOOBaHUSIM 00pa30BaTEILHON MPOTpaMMBbI MO JAUCIUIUIMHE pa3paboTaHbl (POHIBI OIEHOYHBIX
CPEICTB, TO3BOJSIONINE OIEHUTH pe3ylbTaThl OOy4eHHs (3HAHUS, YMCHUS, HABBIKH) U
chopmupoBarHbIe ((HOpPMHUPYEMBIE) KOMICTCHITUH.

OTH  (QOHIBI BKIIOYAIOT TEOPETUYECKUE BOMPOCHL, THUIIOBBIE MPAKTHYECKHE 3aJaHUS,
KOHTPOJIbHBIE paOOThI, JOMAIIHHE PabOTHI, TECTHI, MPUMEPHBIE TEMbI KYPCOBBIX pabOT (ITPOEKTOB)
U KPUTEPUHU WX OIICHUBAHHS W WMHBIC OIICHOYHBIE MAaTEpHUalbl, UCIOJIb3YEMbIC TPU MPOBEICHUU
MPOLEAYP TEKYIIEro KOHTPOJIS YCTIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaI|H.

@DOH/IBI OTICHOYHBIX CPEICTB MPEICTABICHBI B IPUIOKEHUH K paboueit mporpamme.

[Tpu HEoOXOoaMMOCTH 00yYaroImuecs: C OTpaHMYEHHBIMUA BO3MOYKHOCTSMHU 37I0POBbsl U MHBA-
Ul 00ECTICUNBAIOTCS OIICHOYHBIMU MaTepraiaMu B (popmax, alanTHPOBAHHBIX K OTPAaHUYCHUSIM
WX 3/10POBbS U BOCTIPUATHS HH(POPMALIUU:

Jna auy ¢ napywenusamu 3penus:

— B TIIEYaTHOHN opMe YBETUUECHHBIM HIPUPTOM,

— B (hopMe AIEKTPOHHOI'O JOKYMEHTA,

— B ¢opme ayauodaiina.

Jna auy ¢ napywenuamu cayxa:

— B TIeYaTHO (opwme,

— B (opMe AIIEKTPOHHOTO JOKYMEHTA.

s nuy ¢ HapyuweHuaAMU ONOPHO-08USAMENbHO20 Annapama.

— B MedatHo# dopme,

— B (hopMe INEKTPOHHOTO JJOKYMEHTA,

— B (opme ayaunodaiina.



8 PecypcHoe obecnieueHune
8.1. IlepeueHs JIUTEPATYPHI

OcHnoenasn yueonas tumepamypa

1. Cumyxun /I.B. O6mmit kypc pusuku : YaeOHoe nmocodue ast By30B B 5 T. T.5 | ATomHas u
anepHas ¢usuka / J[. B. CuByxun. - 3-e u3a.,crep. - M. : ®uszmatiut, 2018. - 784c¢. : ui. -
ISBN 978-5-9221-0645-0

2. bpayn, A. I'. AtromHas u snepHas Gpus3uka. D1eMeHThl KBAHTOBOW MeXaHHUKH. [IpakTukym :
yueOHoe nocobue / A.I'. bpayn, W.I'. JleButuna. — Mocksa : UHOPA-M, 2020. — 88 c. —
(Bricmiee o6pazoBanue: bakanaspuar). - ISBN 978-5-16-102699-1. - TekcT : 37€KTPOHHBIA.
// OBC "Znanium.com". - URL: https://znanium.com/catalog/product/1062078 (mara obpa-
mernst: 09.04.2022) . PesxxuM focTyna: orpaHUYEHHBIN 10 JIOTUHY W TTAPOJTI0

3. Crpoxosckuii, E. A. ®usuka aTOMHOrO s7pa U JIEMEHTApHbIX YACTHIL: OCHOBBI KHHEMATHU-

Ku : yuyeOHoe mocobue mist By30B / E. A. CTpokoBckuid. — 3-¢ HW31., HCIp. U JOM. —
Mockga : UznatensctBo FOpaiit, 2021. — 355 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-
5-534-03804-0. — Texker : omekrponnsnidi // DOBC IOpaiir [caiit]. — URL:

https://urait.ru/bcode/472508 (mara obpamenus: 25.04.2022). PexxuM goctyna: orpaHUYeH-
HBIH 110 JIOTUHY U MAPOJII0

/Jlononnumenshnasn yuedonaa aumepamypa

1. Macnukos, A.A. O6muit pusndeckuii nmpakTukym: Ou3nka aTOMHOTO S/Ipa U dJIEMEHTAPHBIX
gactul. - Jlyona : I'oc. Yu-T "[lyOHa", 2021 . - 87c.

2. Antynumn, K.K. Teopernyeckass ¢usznka aTOMHOTO sijpa W DJIEMEHTapHBIX 4YacTuIl : y4eOHO-
Meroamdeckoe mocooue / K. K. Antynun. — 2-e m3a. — Mocksa : lupekr-Menna, 2014. — 71 c.—
ISBN 978-5-4475-0321-5. — Tekct : anektpoHHbIi.. // IBC "YHuBepcuterckas OMOIMOTEKa OH-
maia" — URL: http://biblioclub.ru/index.php?page=book&id=240556 (mara oOpamieHus:
10.04.2022). Pexxum moctyna: OrpaHUYCHHBIN TI0 JIOTHHY M IapOJIIo.

3. CoOopHuk 3a1a4 1o obmemy Kypey ¢pusuku : B 5 1. T.5 : Atomuas ¢uzuka. Ousuka sapa u sne-
MeHTapHbIX yactuil / B. JI. T'un30ypr [u np.]; nox pen. [1.B.CuByxuna. - 5-¢ uzn.,crep. - Mocksa
: dusmariur : Jlans, 2006. - 184c. : un. - ISBN 5-9221-0606-6.

4. Kpamapos, C. O. ®usuka. Teopus u npakrtuka: YaeoHoe nmocodue / [lox pen. npod. C.O. Kpa-
MapoBa. - 2-¢ u31., Joi. u nepepad. - M.: UL PUOP, HUL| UHDPA-M, 2018. - 380 c.: - (Bbic-
nree oopazoBanue). - ISBN 978-5-369-01522-3. - Tekcr : anekrponnsiid. / OBC "Znanium.com"
- URL: https://znanium.com/catalog/product/926478 (nara oOpamenus: 25.04.2022) . Pexum
JIOCTYTIA: OTPAHUYEHHBIH M0 JIOTHHY U MapOJTIo

Hepnounqeckne H3TaHUA

Hayunast snekrponnas 6udnuoreka (PYHDB) «eLIBRARY.RUy: http://elibrary.ru
HaumonansHas snekrponHas 6ubanoreka (HOB): http://u36.pd/
basbl qaHHBIX poccuiickux KypHaioB komnanuu «East View»: https://dlib.eastview.com/

XKypnan "®duszrka aTOMHOTO S/Apa W JIEMEHTAPHBIX YACTHUI] U CIIEKTPOCKOIHUA" OCHOBaH B
1956 1.

N

e Jlepeyenb pecypcoB HHPOPMANMOHHO-TEJTEKOMMYHUKAUMOHHOM ceTH « MHTEpHET»
Dnekmponno-oudaUOmMeyHnble cucmemnl U 6a3vl OAHHBLX

a. DBC «Znanium.comy: http://znanium.com/
b. OBC «Jlanwy»: https://e.lanbook.com/



http://elibrary.ru/#_blank
Национальная%20электронная%20библиотека%20(НЭБ)
http://нэб.рф/
https://dlib.eastview.com/
http://znanium.com/
https://e.lanbook.com/

OBC «HOpaiit»: https://biblio-online.ru/

OBbC «YuuBepcurerckas oubaunoreka onnaiia»: http://biblioclub.ru/

Hayunas snexkrponnas 6udaunoreka (PYHDB) «eLIBRARY.RU»: http://elibrary.ru
HauunoHanbHasg anekrpoHHasa 6ubnuoteka (HIB): http://H36.pd/

ba3bl maHHBIX poccuiickuxX KypHaioB kommnanuu «East Viewy: https://dlib.eastview.com/

Q@ ~oao

Hayllele nouckKoebole cucmemol

1. Google Scholar - novckoBasi cucTema no Hay4Hoi nuTepaType. BknioyaeT cTaTby KpYMHbIX HayYHbIX
“30aTenbCTB, apX1Bbl NMPENPUHTOB, NyBnMKaLMM Ha calTax YHUBEPCUTETOB, Hay4HbIX OBLLECTB M Apy-
MMX Hay4HbIX opraHm3aumm https://scholar.google.ru/

2. SciGuide - HaBuraTop Mo 3apyBexHbIM Hay4HbIM 3MEKTPOHHLIM pecypcam OTKPLITOrO AOCTyna.
http://www.prometeus.nsc.ru/sciguide/page0601.ssi

3. WorldWideScience.org - riobanbHasi HaydHas TOUCKOBAsi CHCTEMa, KOTOpasi OCYIIECTBIIAET
MOMCK MH(GOPMALIMHU [0 HAIIMOHATIBHBIM U MEXIYHApOJAHBIM HayYHBIM 0a3aM JTaHHBIX U MOpTa-
nam. http://worldwidescience.org/

4. Math-Net.Ru - coBpemeHHas WHPOPMAIMOHHAS CHCTEMa, MPEIOCTABIIAIONIAsS POCCUHCKUM U
3apyOeKHBIM MaTEeMaTHKaM pPa3IMYHbIC BO3MOXXHOCTH TMOWCKA MH(POPMAIMH O MaTeMaThde-
ckoii xu3HK B Poccun — http://www.mathnet.ru/

5. ArXiv.org - Hay4YHO-IIOMCKOBAasi CUCTEMa, CHCHUAIU3UPYETCs] B 00JACTAX: KOMITBIOTEPHBIX
HayK, acTpopH3uKH, (PU3NKH, MAaTEMATHKH, KBAHTOBOM Onojtoruu. http://arxiv.org/

Ilpogheccuonanvusvie pecypcot cemu «Mumepuem
1. ®epepanpHas nHbopManmoHHasi cuctema «EquHoe okHO qoctyna K MHPOPMAIMOHHBIM PECyp-
camy»: http://window.edu.ru/
Oo0pasoBarenbHbli puznueckuii cait: http://nuclphys.sinp.msu.ru
3. Caiit CIIoI'Y: https://phys.spbu.ru/

no

e [lepeyeHb HHPOPMANMOHHBIX TEXHOJOTHH, HMCHOJb3yeMbIX MPH OCYHIECTBICHUH
0o0pa30BaTeILHOTO npouecca, BKJIIOYAsI NMporpamMMHoe obecrieyeHue,
nH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMBI

[IpoBeneHne npakTUYeCKUX 3aHATUI MO0 AUCLUILIMHE MpeIoiaraeTcs UCHOIb30BaHUE CIie-
[UAJIM3UPOBAHHBIX ayAUTOPH, OCHALICHHBIX NEPCOHAIBHBIMH KOMITBIOTEpAMH, 00bEMHEHHBIMU B
JIOKQJIbHYIO CETh U UMEIOLIUX JOCTYI K pecypcaM rio0anbHoi ceth HTepHeT.

JUist BBITIOJTHEHUS 3aJaHUH CaMOCTOSITEIbHONW TOJATOTOBKM 00ydarouecs: 00ecrneurnBaloTCs
JUTEPATypoil, a Takke B ONpeAENEHHOM IOPSAIKE MOrYT HOJydyaTh JOCTYN K MH()OPMAIMOHHBIM
pecypcam MurepHera.

Jucnunnuza obecrieyeHa HEOOXOAUMBIM [TPOrPAMMHBIM 00€CIIEeYeHHEM, KOTOPOE HAXOUT-
cst B cBoOboaHOoM noctyne (mporpammel OpenOffice, MAXIMA cBoGoaHas nuieH3us1, Ko JOCTyIa
He TpedyeTcs).

B ¢wmnmane «IIpoTBUHO» rocynapcTBEHHOIO YHUBepcuTeTa «/lyOHa» co3laHbl YCIOBUS IS
o0yueHMs JIIOAed ¢ OrpaHMYEHHBIMU BO3MOXHOCTSIMM: MCIIOJIb30BaHHME CIEIMaIbHbIX 00pa3oBa-
TEJBHBIX MPOrPaMM U METOAOB OOYYEHHs, CIICIHATBHBIX YUCOHUKOB, YUeOHBIX OCOOMA U TuAaK-
TUYECKHUX MATepUaJIOB, CIEIHAIbHBIX TEXHUUECKUX CPEACTB O0YUYEHMs KOJUIEKTMBHOIO U MHJIUBU-
IyaJbHOTO TOJb30BaHUS, NPEAOCTABICHUE YCIYT aCCUCTEHTA (TIOMOIIHMKA), OKAa3bIBAIOLIMM 00Y-
YAIOIUMCS HEOOXOAUMYI0 TEXHUUYECKYIO IIOMOIIb, 00€CIICYeHUE JOCTYIIA B 34aHUS OpraHU3alHH.

Nwmeercs yHUBEpCaIbHOE CPEACTBO ISl IObEMA U MIEPEMEIICHNS NHBAJIUIHBIX KOJISICOK —
naHyc-tuiatgopma CKIaIHOM.

KomnbroTepHsie kiaccsl 000pynoBanbl ctoixamu s nHBanuaoB ¢ LI, takxe 31eck 060-
pynoBaHbsl paboune wMecta it Jmn ¢ OB3: ycTraHOBIEHBI CHEIUAIBHBIA MPOTPAMMHO-
TEXHOJIOTUYECKUN KOMILJIEKC MO3BOJISIOUIMNA paboTaTh HA HUX CTYJCHTAaM C HapyIIEHHEM OIOpPHO-
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JBUTATEIHLHOTO ammaparta, caaboBUASIIUM U ciabocubImaniM. IMeroTcsi rapHUTYPbl KOMIIAKTHBIE,
OecrpoBoHAS KJIaBUATypa C OOJBIIMMH KHOIKaMH, OECIPOBOJHOW KOMITBIOTEPHBIA JHKOCTUK C
JBYMsI BRBIHOCHBIMU KHOIIKaMU, O€CIPOBOIHOM pecupBep, OeCIIpoBOIHAs BHIHOCHAS OO0JIbIIAs KHOII-
Ka, MOPTAaTUBHOE YCTPOMCTBO JIJIsl YTCHUS MEYATHBIX MaTEPUAJIOB.

CrenmaiabHbIC yLIe6HI/IKI/I, y‘{e6HBIe nocoous u JUIAKTUYCCKUEC MaTEpHaibl, B TOM YHUCJIC B

(dopmare nedaTHBIX MaTepUaNIoB (KpYMHBIN mWpudT wim ayauodaiier) umerorcs B ObC, Ha koTo-
pble moanucaH Quinan.

Hanuune Ha caiite cipaBouHON HHPOPMALIMU O PACTIMCAHUH YUYEOHBIX 3aHATUH B aJaITHPO-

BaHHOM (bopMe HOCTYHHOI;'I JJIA 06yqa}0mnxc;1 C OIrpaHU4YCHHBIMHU BO3MOKHOCTAMU 3OO0POBbA, AB-
JIAIOMIMXCA CJICIIBIMHA HUJIN CH&60BI/III$IHII/IMI/I.

¢ Onucanue MaTepuAIbHO-TEXHUYECKOH 0a3bl

Komnerorepnsiit knacce (15 I1K) (o6opynoBanue B COOCTBEHHOCTH).
OOyuarolyecs U3 YMClIa UHBAIKUJOB U JIMIl C OIPAaHUYEHHBIMU BO3MOXHOCTSMHU 3/10POBbSI

MOTYT HUCIIOJIB30BaTh CIICHHUAIM3UPOBAHHOC NPOTPAMMHOC U MATCPUATIBHO-TCXHUICCKOC obecneue-

HHUC!:

oOydJarommecs: ¢ HapyIIeHUSIMH OMTOPHO-/IBUTATEIBHOTO amnmapara nmpu HeOOXOJUMOCTH MO-
I'YyT HCIOJIb30BaTh aJalTHBHBIE TEXHUYECKHE CpPEACTBA: CHEIMAIbHO O00O0pYAOBaHHbIE
JDKOMCTHKH, YBEIMYCHHBIE BEIHOCHBIE KHOIKH, KJIIABUATYPHI C OOJIBIIUME KJIABUIIIAMHU.
oOyuyaromuecs: ¢ OrpaHUYCHUSMH IO 3PEHUI0 MOTYT HPOCIyIIaTh JAOCTYIHbIN ayauomarte-
pHall WA MPOYUTATh TEKCTHI, YBEIMUUB MIPUPT HA SKpaHE MOHHTOpA KOMIbloTepa. Peko-
MEHJIyeTCsl UCTOJIb30BaTh SKPAHHYIO JYIy U APYrHe BH3YyalbHbIE BCIIOMOIAaTENIbHBIE CPEJl-
CTBa, YTOOBI M3MEHHUTH MPUPT TEKCTa, MEKCTPOUHBI HHTEPBAJ, CHHXPOHHU3AINIO C PEUYBI0
U T.J., IpOrpaMMbl 3KPaHHOTO JOCTyNa (CKpUHPHIEPHI sl IPOUYTEHUSI TEKCTOBOW MHQOP-
MallH Yepe3 CHHTE3WPOBAHHYIO PeYb) W/WIM BKIIOUUTHh (PYHKIUIO «IKPAHHOTO JHUKTOPAY
Ha MepCOHAILHOM KOMITbIOTEpE ¢ ornepaionHoi cuctemoir Windows 7, 8, 10.
oOyJarommecsi C OTpaHHYCHHSIMH IO CIyXy MOTYT BOCIOJB30BATHCS KOMITBIOTEPHOM
ayIMOTapHUTYPOH MpH MPOCIYIIUBAaHUKA HEOOX0IUMON MH(OpMAIMK U MOPTATUBHON HH-
nykiumoHHo# cuctemoit cepun « MICTOK».

[Tpu HE0OX0AUMOCTH 00yUarOIIUeCs C OTPaHUUYEHHBIMH BO3MOXHOCTSIMU 370POBbSI U UHBA-

JUBI 00ECTIEYNBAIOTCS TIEUATHBIMU U (MJTH) DJIEKTPOHHBIMU 00pa30BaTeIbHBIMH pecypcamMu (00pa-
30BaTelbHAs MPOTrpaMma, yaeOHbIe TOCOOus U JIp.) B (hopMax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM
UX 3/10POBbS U BOCTIpUATHS HH(POPMALIUU:

1t L ¢ HapyLIeHUsIMU 3pEHUS:

B ITI€YaTHOUW popMe yBEITUICHHBIM MIPUPTOM,
B (hopMe 3IEKTPOHHOTO JOKYMEHTA,

B (hopme aynnodaiina.

Jl1st L ¢ HapyLIeHUsIMU cllyXa:

B IIe4aTHOU (opme,

B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

J11st U1 ¢ HApYIICHUSIMU OTIOPHO-/IBUTATEIILHOTO arapara:
B TIe4aTHOU (opme,

B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA,

B popme ayanodaiina.
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IIpuoxkenne x paboueit mporpaMmMe AUCHUTUTMHBI

@ oHbI OLIEHOYHBIX CpeacTB

B pesynbrare ocBOCHUS TUCHUIUINHBI « DH3UKa aTOMHOTO Spa U AJIEMEHTAPHBIX YaCTHID)
nporpaMMbl 6akanaBpoB mo HampasiaeHuto nmoArotoBku 03.03.02 «dwuszukay ¢ yueToM HarpabiieH-
HOCTH OakallaBpCKO# mporpamMmbl — « MeaumuHCKas (U3KMKay BBITYCKHUK JIOJDKEH 00JanaTh clie-
IOYIOUTIMHA KOMITCTCHITHSIMH:

Komnerenmmst OIIK-1 - CrocobeH mnpuMmeHSATh 0a3oBble 3HAHHA B 00jacTu (U3UKO-
MaTeMaTUYeCKUX U (MJIM) eCTECTBEHHBIX HaYK B cepe cBoel MpodeccuoHaNbHOM IesITeIbHOCTH.

KOO U (hOPMYIUPOBKA KOMNEmeHYuu

Onucanue nokasareJjei u KPUTEPHUEB OLICHUBaAHUA KOMHeTeHHHﬁ, a TAKIKE IIKAJI
OLlCHUBaAHUA

Komnerenuuss OIIK-1 - Cnoco0en npumeHsiTb 0a3oBble 3HAHUSI B 00J1acTH (PU3HKO-
MaTeMaTH4eCKHX U (MJIHM) eCTeCTBEHHBIX HAYK B c(epe cBoeil NpodecCHOHAIBHOM /1eATe) b-

HOCTH.
WUHIUKATOP JIO KPUTEPUHU OHEHUBAHUSA
PE3YJIbTATA OBYUEHUSL
CTHXEHMUSA 1o npaxTHKe
KOMIIETEHIIMN
1L IIKAJIA oneHuBaHus
(Ko 1 HANMEHOBaHUE)
Y nosiersopu-
TENBHO 3HAET
Hemonctpupyer
TEOpeTHYECKUE
cB0OOIHOE u
U METO/IONIOTH-
He 3naer wnmm Xopouio 3HaeT | yBEPEHHOE 3Ha-
YECKHE OCHOBBI
3Haer  cnabo B3aUMOCBSI3H HHE O B3aMMO-
0a30BbIX M He-
TEOPETHYECKUE TEOPETHYECKUX | CBS3M TEOPETH-
KOTOpPBIX  CIIe-
U METOJ0JIOTH- M METO/OJIOTH- | YeCKUX M METO-
LUaJIbHBIX pa3-
YECKHE OCHOBBI YEeCKUX  OCHOB | JOJIOTMYECKUX
OIIK-1.1. INpumenser ma- JIETIOB Kypca
0a30BBIX M He- Kypca «®usnka | ocHOB Kypca
TEMaTHYECKHEe, €CTECTBEH- «Du3mka arom-
KOTOpBIX  CIIe- aToMHOro sjpa | «dusuka arom-
HOHAy4YHBIE, COLUAIBHO- HOTO s1pa H
OUATbHBIX pa3- M D3JEMEHTap- | Horo sAapa H
SKOHOMHYECKHE W  Tpo- 3JIEMEHTAPHBIX
OtcyTcTBHE | AENOB  Kypca HBIX  YacTHI[», | DJIEMEHTAPHBIX
(deccroHaJbHBIE  3HAHUS YaCTHI, MOXKET
3HAHUA «Duznka MOXET MpPEIJIo- | JaCTHUID, MOXKET
JUIL  pelIeHus  HaydHo- MIPEATIOKHUTh
aTOMHOTO Si/Ipa JKUTh TIPUMEPHI | MPEIIOKHUTh
HCCIIEJOBATEIbCKUX 33/1a4. OT/ENbHBIC
U DJIeMEHTap- UX HCIOJIb30Ba- | CMOCOO HUX HC-
MIPUMEPBI UX
HBIX JaCTHID». HUSL B Pa3HBIX | MOJB30BaHUSA
HCIIOJIb30BAaHUS
om obnactsax Qu3M- | IpU  pelIeHuH
Homnyckaer p KH. KOHKpETHOU
peleHny 3a1a4y .
MHO)KECTBEH- HpodeccHo Honyckaer ot1- | ¢usnueckoi
Hble  TpyObIC p N JeTbHbIE HErpy- | 3aJay.
HaJIBHON  mes-
OIITNOKH. ObIe OIIMOKH.
TEJILHOCTH.
He nomyckaer
Homnyckaer no-
OIIHOOK.
CTaTOYHO Cepb-
€3HBIE OITHOKH.
He 3mnaer wnm | YnosierBopu- Xopowo 3Haer E€MOHCTpUPYET
OIIK-1.2. IIpumeHnser cu- A p p A PHPY
3HaeT  cabo | TEIBHO 3HACT CIoCcOOBl  TIpH- | cCBOOOAHOE |
CTEMBI M METOJIbI TEOPETHU-
CIOCOOBI  HC- | NpHUMeEpbl  HC- | MEHEHUS Teope- | YBEpeHHOE 3Ha-
YECKUX OLIEHOK M PacyeToB
OTtcyTcTBHE | TOJNB30BaHUS TIOJIb30BAHMS THYECKHX M Ma- | HU€  CII0co0OB
JUIL  OKCIIEPUMEHTOB  Ha
3HaHUA TCOPCTUUCCKUX TCOPCTUUYCCKUX TEMATHUYCCKUX IMPUMECHCHUA
YCKOPHUTEISAX, PEaKTopax H N .
DYIHX SIEDHO OCHOB  Kypca | NpeACTaBJICHUH | MOJENEH, TMONTy- | TEOPETHYECKUX
Py p «Dusznka OTAENBHBIX pa3- | YeHHBIX B paM- | © MareMaruye-
(HU3MYECKUX YCTAHOBOK. .
aTOMHOTO si/ipa | JIesioB Kypca | kax kypca «®Pu- | ckux  Mojeneii
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U DJIEMEHTap-
HBIX YaCTHIDY,
peLIeHuH KOH-
KpeTHbIX  (u-
3UYECKUX u
CMEXHBIX  3a-
Jad.
Homyckaet
MHO)KECTBEH-
HBIE  TpyOBIE
OLTHOKH.

«®Puszuka aTrom-
HOrO sapa H
3IIEMEHTapHBIX
YaCTHUID» Itit:
pemieHus 3amad
npocgeccuo-

HaJbHOM  fJes-
TEJILHOCTH.

Homyckaer 10-
CTaTOYHO Cepb-
€3HbIE OIIMOKHU.

3MKa AaTOMHOTO
S7pa U dJIeMeH-

TapHbBIX ya-
CTHIl»; HUHTEp-
nperanud  pe-
3yJBTaTOB B
OTHENLHO  B3S-
TOH obmactu
¢busnKH u

CMEXHBIX JHC-
UUAIUIMHAX, HO
JIONyCKaeT  OT-
J€IbHbIE He-
TOYHOCTH.
Homyckaer o1-
JICNIbHBIC HETPYy-
ObIE OIINOKH.

OCHOBaHHBIX Ha
nH(popManuy,
MIOJIy4E€HHOM
IpU  HM3yYEHUH
kypca «®usuka
aTOMHOT'O  spa
U dJEeMeHTap-
HBIX  9YacTHUID,
TUIAHUPOBaHKE
pabor B 1mpo-
(heccroHaTbHON
chepe aesTenb-
HOCTH W Tpa-
MOTHasi HWHTEp-
IpeTanys Moiy-
YEHHBIX pe3YJb-
TaToB.

He nomyckaer
OIHOOK.

[Ipu GannbHO-PEHTUHIOBONM CUCTEME BCE 3HAHUS, YMEHUS U HaBBIKH, IPHOOpETaEMBbIE CTY-
JICHTaMH B pe3yJIbTaTe U3yUYeHUs AUCLUIUIMHBI, OLICHUBAIOTCS B Oasax.

Onenka kayecTBa pabOThl B pEUTUHIOBOI cHCTEME SIBISIETCS HAKOMUTEIbHOW U UCIOJb3Y-
eTcs JUIs OLIEHUBAHMUS CUCTEMHON pabOThI CTYACHTOB B TEUEHUE BCErO NIEpHO/Ia O0yUeHHUS.

[To uroram paboThI B ceMecTpe CTYJEHT MOXKET MOIYyYuTh MakcuManbHo 70 6amnoB. Mtoro-
Bo (popmoit koHTpoisis B VI cemecTpe siBisieTcs sk3ameH. Ha sk3aMeHe CTyJIeHT MOXKeT HaOpath

makcumainbHo 30 0auIoB.

B teuenue 1l cemecTpa cTyneHT MOXeT 3apaboTaTh OajuIbl 3a CIEAYIONINE BUJIBI pa0oT:

Ne Bua paboTsl CymmMma 6ajioB

1 AynuTtopHbIe 3aHATHSI (TTIOCEHICHHUE) 17

2 PaboTa Ha IpaKTHYECKUX 3aHATHSIX 13

3 Craaua nomaniHel KOHTpoJIbHOM paboTsl (ITP-2.1) 18

4 Cnava gomaniHeit KOHTpoJbHOH paboThl ([TP-2.2) 22

5 OK3AMEH 30
HWroro: 100

Ecnm Kk MOMEHTY OKOHUaHHsI cCeMecTpa CTyJeHT Habupaet oT 51 no 70 6aymios, TO OH MoITy-

4acT JOIIYCK K DK3aMCHY.

Ecnu cTyieHT kK MOMEHTY OKOHUYaHUs cemecTpa Habupaet ot 61 no 70 GayuioB, TO OH MOXKET
MOJIYYUTh aBTOMATHYECKYIO OIICHKY «YyJIOBICTBOPHTEIBHO». [IpH JKeJIaHUM MOBBICUTH CBOKO OIICH-
Ky, CTYZICHT UMEET TPaBO OTKA3aThCsI OT ABTOMATHYECKOW OIICHKH M CIAaTh dK3aMeH.

Eciu cryneHT He Habpan MUHMMaIbHOTO yucia 6amwtoB (51 6amr), TO OH He MOoJay4yaeT J10-

IIyCK K IK3aMEHY.
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CoOTBETCTBHE PEUTHHTOBBIX OAJIJIOB M aKaJICMUYCCKUX OIICHOK YK3aMeHa
O6mras cymma

0asIoB 3a ce- Hrtorosas oreHka
MECT]
86-100 OTanuHO
71-85 Xopo1io
51-70 Jonyck K 3Kk3aMeHy

B TOM YHCJIE:
61-70 | BO3MOXXHOCTh MOJYYCHHsI aBTOMATHYECKOM OIIEHKH «YOBJICTBOPUTEIHHOY
51-60 ToJIBKO TIONYCK K AK3aMEHY
0-50 * HeynoBneTBopuTeabHO (CTYACHT HE IONYIIEH K 9K3aMEHY)

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBIISIETCS B TIPOIIECCE BBHITIOTHEHUS MMPAKTUIECKUX U
CaMOCTOSITEIIEHBIX PA0OT B COOTBETCTBUH C HUKE TIPUBEICHHBIM TPapHKOM.

No Ne pazoena .
Cooepircanue camocmoamenvHoll padombl Tpyooemkocmp
n/n | oucuunIuHbl
1. 1-8 JlomalHssi KOHTpOJIbHAsL paboTa «DJeMeHTapHbIE Ya- 9
(ITP- CTHLIBI U MX CBOMCTBa» (MHAMBHYaJIbHOE 3aaHUE JUIs
2.1) KaXJIOTO CTYJICHTA)
2. 9-10 JloManiHsis KoHTpoJbHas padora «Pusuka sapay (MHIU- )
(ITP- BUIyaJIbHOE 3aJJaHHe JJIS KaXKJ0r0 CTYACHTA)
2.2)
I'paduk BBIOTHEHUSI CAMOCTOATENBHBIX paboT cTyneHTamu B VI cemectpe
Bunsr pa- Henenu yueGHoro nporecca
oot 1,2 |3 /4|56 |7 ]8]9]10/11]12|13]1415|16]17
I1P-2.1 B3 33
I1P-2.2 B3 33

B3 — BeImaua 3amanus
33 — 3ammTa 3aaHus

ITporienypa OIIEHUBAHUS PE3YJIbTATOB OOyUYCHHsS HWHBAJIWAOB W JIMII C OTPaHHYCHHBIMH
BO3MOYKHOCTSIMHM 3/10pPOBbsl 10 JUCLUIUIMHE IPEIyCMAaTPUBAET IPENOCTaBI€HUE MHPOpMALUU B
dbopmax, aganTHPOBAHHBIX K OTPAHUYCHHSM HX 3I0POBbS M BOCTIPHUATHS HHPOPMAIIHH:

— B TIe4atHo# gopme,
— B eYaTHOU GopMe YBETHUCHHBIM IIPUPTOM,
— B (hopMe AIIEKTPOHHOTO JOKyMEHTA.

JlaHHBIN TIepeYeHb MOXKET OBbITh KOHKPETHU3UPOBAaH B 3aBHCUMOCTH OT KOHTHHI€HTA

o0yJaronuxcs.

[Ipn HeobxoaumocTu oOyuaromiemycs uHBanuay u juny ¢ OB3  mpenocraBisiercs
JIOTIONIHUTEBHOE BpeMs Ui MOATOTOBKM OTBETa Ha 3ayeTe WM JK3aMeHe. Y 00yuarolerocs
uHBanuaa u jguna ¢ OB3 uMeercs BO3MOXKHOCTH BbIOOpa (DOpPMBI KOHTPOJS Ha MPaKTHYECKHX
3aHSTHSX, 3a4€TaxX, dK3aMeHaX, OIXOA1IIas KOHKPETHO I HETO.

Ilepeuens 0b6s3amenvHbIX U008 YUeOHOU pabomvl CIYO0eHma:
noceujeHue 1eKYUOHHbIX 3AHIMULL,

— omeembvl Ha MmeopemuyecKue B0NPOCyl HaA NPAKMUYECKUX 3AHAMUSX,

— peueHue npaKkmu4ecKux 3a0ay u 3a0aHull Ha NPAKMUYeCcKUx 3aHamusx,

8bINOJIHEHUE YCMHBIX COOOUeHUL
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HNunoBanroHHbIe (hOPMBI TPOBEACHUS YUEOHBIX 3aHATUN

KommuectBo
Bug yuebHbIX Hcnonk3yeMble ”HHOBaIMOHHBIE ()OPMBI TIPOBEICHHS
Cemectp . . aKaJieM. va-
3aHsATHN y‘l€6HLIX 3aHsATHHU COB
VI Ipaxtiaeckue | OGcysxaeHne u pa3dop KOHKPETHBIX 337124 TIOBBI- 4
SaHsATHs [IEHHOM CJI0KHOCTH.
Bcero: 4

[Ipouenypa mpomMe)yTOUYHOW aTTECTALMU IPOXOAUT B COOTBETCTBUU C «llonoxxkeHnem o

OaJIbHO-PEUTUHTOBOM CUCTEME OLIEHKH M TEKYIIEM KOHTpPOJIE YCIIEBAEMOCTH CTYACHTOBY, a TaK¥Ke
«[TonoxeHreM 0 MPOMEKYTOUYHON aTTeCTAlMU» YHUBEpCUTETa «JyOHaY.

ApnantupoBaHHas pabodas mporpamMma y4eOHOW MMCIMIUIMHBI (MOAYJsi) pa3paboTaHa B

OTHOLICHUN DPAa3HOHO30JIOTMYECKOW y4eOHOW IpymIbl 0O0y4aromuxcs, UMEIOMUX JOKYMEHTAIbHO
MTOATBEPKJICHHBIE HAPYLIECHUS CIIyXa, 3PEHHs, ONOPHO-ABUIATEIBHOIO arrapaTa, COMaTUYECKHE
3a00JIeBaHMs M TOAJAIOIINECS KOPPEKIMH HEPBHO-TICUXWUYECKHUE HApyIIEHUs WJIM COYETAHHBIC
HapyILICHHUS.

© oo N WD

el ol
W NP O

14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24,

CnucoK BONPOCOB K IK3aMeHY

Macmta0Obl prU3HYecKUX BEIWYHH B sIEPHON (hr3uke. BHeCHCTeMHBIE € TMHUIIBI H3MEPEHHS
JUIMHBI, SHEPTUH, CEUEHUsI. DHEpreTUUecKas 1Kaina Macc. EcrecTBeHHas cucteMa eMHHULL
(JTopenma — XeBucaiina).

Pensarusuctckas kunemartuka. [Ipeobpazoanus JlopeHna.

OmeiT Pesepdopaa. Coctas u pa3mep sizpa.

Macca u aHeprus CBsA3H A1pa. DHEPIUs OTIEICHHs HYKJIOHA.

®dopMynna Balnzekkepa 11 SHEPTUU CBA3H SApa.

KBagpynosbHbIii 21eKTpruecKuii MOMEHT U (popma siapa.

BbIBo/1 3aK0HA paiMOaKTUBHOTO pacnajaa sapa.

Anbda pacnag. KynoHoBckuil 1 IeHTPOOESKHBIN Oapbhephl.

Bbera-pacnan. DxcniepuMeHTanbHOE 0OHAPYKEHUE HEHTPUHO.

. 'amma n3nydenue saep. INEKTpUYECKUE U MarHUTHBIE TaMMa-IIEPEXObI.

. Db dext Meccbayapa.

. CBolicTBa HYKJIOH-HYKJIOHHOTO B3aMMOJICHCTBHS.

. Me3onnas teopust anepubix cui. [lorennnan FOkaBbl. OTKpbITHE 3apsSyKEHHOTO THOHA

(axcniepument [laysmna C. . u ap.)

KanenbHas Moznens. [ledexT Macc B SA€pHBIX peakusX.

Monens saepHbIX 000JI0YEK.

OpHoYacTUYHBIE U KOJIJIEKTUBHBIE BO30YXKIEHUS Spa.

SAnepHble peakun. 3aKOHbI COXPAHEHUS, KHHEMAaTHUKA.

MexaHu3MBI SICPHBIX peakuuii. Mojenb cocTaBHOro (KOMIayH) sapa B ACPHBIX peaKIH-
AX.

Cunrtes u aenenue saep. JAnepHas 3HEprus.

CucremaTtuka yacTuil. AIpOHBI U JIENTOHBI.

Kamepa Bunbscona. 13BecTHBIE OTKpPBITHSL, CEIAHHBIE C €€ IIOMOILBIO.

Cnun. OnsiT HlTepra — I'epnaxa

3aKOHBI COXPaHEHUS BO B3aUMOJIECHCTBUY YaCTHULL.

Yactuupl u anTH4acTUlEL. Y paBHeHue [lupaka. OTKpbITHE MO3UTPOHA (CYTh M MOCTAaHOBKA
skcniepumenTa K. Annepcona)
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25. DNeKTpOMarHuTHbIE B3aUMOJICHCTBUS U CTPYKTYPa HYKJIOHOB.

26. M3ocrivH 9acTHIl U siep.

27. CtpanHocTtb. Poxnenue u pacnaj cTpaHHbIX 9acTull. JkcrepuMenT I'. Pouectepa u C.
batnepa.

28. I'mnoresa B. Ilaynu o cymectBoBanuu HelTpuHo. JkcnepumeHT @. Paitneca u K. Kosna.

29. CyTb ABIACHHUS «HEHUTPUHHBIC OCHMUIAINNY. [Ipumepsr sxcniepumeraToB. PMNS-Matpuia

(matpuna I[TontexkopBo — Maxku — Haxarassl — Cakartsl).

30. CunbHble B3auMoieiicTBus. KBapKu, TIIFOOHBI, I[BET.

31. KBapkoBas cTpyKkTypa aJipoHOB. baproHBI 1 ME30HBI.

32. Kamepa «["apramens». OTKpbITHE HEUTPATLHOTO TOKA.

33. Cnabsie B3aumozerictBus. [Ipomexxyrounsie 6030Hb1. Dkcnepumentsl UAT 1 UA2.

34. HecoxpaHeHHe YETHOCTH B CIa0bIX B3aUMOACHCTBUAX. DKCIIEPUMEHT MajiaM By.

35. Cnabble pacmajipl JIENTOHOB U KBapPKOB.

36. Heiitpuno u antunedTpuHo. CoupaabHOCTb.

37. IlpocTpancTBeHHast HHBEpCUS. YETHOCTb.

38. 3apsnoBoe conpsikenue. 3apsaoas uetHOCTh (C). CP — uaBepcust. OOpaiieHue BpeMeHH.
CPT — Teopema.

39. OO0bennHeHue B3auMoaeicTBuili. HecTabuIbpbHOCTH MPOTOHA.

40. Hyxneocunte3 Bo BeceneHHou. SnepHble peakiiuy B 3BE3/1aX.

41. Kocmuueckue jiydn. MIX cocTaB U IpOUCXOXKIEHHUE.

42. ®usnyveckre MPUHIINIIBL, TI0JI0KESHHBIC B OCHOBY ()YHKIIMOHUPOBAHUS CIIEAYIOIIHX
1pruOopoB: MHOronpoBooYHas IponopLUUuOHaIbHas Kamepa, [lonynpoBoaHUKOBBIE
Herexktopsl, CHUHTWIIAUOHHBIE 1€TEKTOPBI, YepeHKOBCKHE JeTeKTOpbl, DM M apOHHBIN
kasopumetpsl, DOY

Conep:kaHnue IK3aMeHAIIMOHHOT 0 OMJIeTa
1 Bompoc — pyHnameHTanbHas TeOpHs (3HATh + YMETBh)
2 BOIIPOC — MpUKJIaaHas Teopus (YMETh + BIAJETh)

[IpakTHueckue 3a1auu

3amaHusi foMamiHeld KOHTPOJIbHOIT padoTsl (ITP-2.1)

3aodaua 1.

DMIUpuYeckas 3aBUCHMOCTh paanyca siapa R ot uncia nykimonos A (A > 10) R~ rOAll 3

[Tapamerp rg = 1.23-1 013

cm = 1.23 ¢om npubAM3UTETHLHO OJUHAKOB JIJIsl BCEX SITEP.

Ouenuth paaunychl aromubix saep Al, Si, P.

3aoaua 2.

Hcnonb3ys KITaCCUYECKYI0 MEXaHHKY, OIICHUTh HAMMEHbIIIEE PACCTOSHUE CONMKEHUS (L-UACTHUIIBI C
KuHeTndeckou snepruer 10 MaB ¢ nokosimuMmcest siapom 4OCa, €CJIA CTOJIKHOBEHUE «JI000BOEY.
3adaua 3.

KakoBa ckopocTh T -ME30HOB, €CJIM X UMITYJIbC paBeH 1 ['9B/c (oTBeT naTh B J0JIIX OT CKOPOCTH
cBeTa B BakyyMe). Cpe/iHee BpeMst )KU3HH 7T - ME30HOB cocTaBisieT T = 2.6-1078 ¢. Kakoe paccros-
HUE B CPEJHEM OHHU MPOUYT 10 CBOETO pacmnaja?
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3aodaua 4.

B paMkax HepeIsATUBUCTCKOM MOJEIN KBAPKOB JaTh COCTaB IIPOTOHA, HEUTPOHA U IOJIOKUTEIIBHO
3apsKEHHOTO IMHOHA.

3adaua 5.

[Tonnas sneprust HelTpaasHoro nuona B JIC cocrasmnsier 1 I'9B. OH pacnagaeTcs Ha ety B JBa .
Omnpenenute X UMITYJIBCHI U YTOJI pa3jiera B Ja00paTOPHOI cuCTeMe 0TCYETa, €CIIM OHU pasiieTa-
FOTCSI IOJT MUHUMAJIBHBIM YTJIOM, pa3pelICHHbIM KHHEMATUYECKH.

3adaua 6.

DJIEKTPOH U IPOTOH YCKOPSAIOTCA AIEKTPUUIECKHUM OJIEM C Pa3HOCThI0 noTennuanos 10-108 B. Pac-
cuuTaiTe y pakTop, CKOPOCTh, UMITYJIHC U TIOJHYIO SHEPTUIO KAKIOW U3 ATUX YaCTHUIIHL.

3adaua 7.

[TonHast SHEPTHS YaCTUIIBI B IBa pa3a OOJbIIe ee YHEPTur NoKosl. PaccunTaiite oTHOIIEHHE V/C ISt
3TOM YaCTHULBI U ONPEACIIUTE €€ UMITYJIbC, €CJIM SHEPIus NoKos paBHa 139 M»>B.

3adaua 8.

Omnpenenure 3¢(HEeKTUBHYIO MACCy CUCTEMBI ABYX 0€3MacCOBBIX YaCTHII, €CJIM U3BECTHO, YTO YOIl
MEXy UX UMITYJIbCaMHU paBeH /3, aOCOMOTHBIE BEIMYUHBI UMITYJIbCOB PAaBHBI COOTBETCTBEHHO
100 MsB/c u 150 M»sB/c.

3adaua 9.

Kakoii nomxHa ObITh OTHOCUTENBbHAS CKOPOCTH JIBYX HaOMr0AaTese, 4TOObI u3MepsieMble UMU HH-
TepBaJIbl BPEMEHHU pa3inuyaiuch Ha 1 %?

3anaHusi foMalHeld KOHTPOJIbHOIT padoTsl (ITP-2.2)

3aoaua 1.
Hcxons w3 «Teopuu KaruiH KUAKOCTUY, TaTh KAUeCTBEHHOE 0OOCHOBAHUS MIEPBOTO UIeHA
dbopmynsl Baiizekkepa.
3aoaua 2.
Hcnone3ys ¢popmyna Baifizekkepa, BBIMUCIATH YJHEPTUIO CBSA3M OCHOBHOTO M30To1ma Ca.
3aoaua 3.
[Tepuon monypacnaaa paiMoaKTUBHOTO UCTOYHUKA paBeH | MuHyTe. B HauaabHBI MOMEHT
ero akTUBHOCTH cocTasisuia 2-10° Bk. Omnpenenure cpeaHee BpeMsi )KU3HU U IOCTOSIHHYO
pacnana. Onpenenure akTHBHOCTh HICTOYHUKA B MOMEHTHI BpeMeHu t = 1 MuH, 2 MuH, 3
MuH, 10 MuH. OnipeenuTe Yuciao OCTAaBIIMXCS PaIUOaKTUBHBIX SAEP.
3aoaua 4.
Kakoe uncno nenennii N mpoucxonut B simepHOM peakTope MoirHocThio 500 MBT, ecnu B
CpeIHEM B OJTHOM aKTe JiejeHus Boiaensercs sHeprus 200 Ma>B?
3aodauab.
Hcnonp3yst 0007109€4HYI0 MOJIEITB SIpa, BHITUIIUTE KOH(UTYPALIMIO U OTIPEIETUTE
opOuTanbHbIii MOMEHT |, mosHbBIN MOMeHT J, ueTHOCTH P 1 m3ocniuH I cnenyronmx siuep,
HaXOSAIINXCS B OCHOBHOM COCTOSIHUM:

1) SHe, 130’ 150, 17F; 2) 338, 39K, GSCU, lZSSn.

CIIPABKA

v' Tlpu peleHnHn 3a1a4 HyKHO HUCIIOJIb30BaTh, HAPUMED, JIAHHBIE CAUTOB:
https://dic.academic.ru/dic.nsf/ruwiki/107718
http://nuclphys.sinp.msu.ru/nucmod!/nmI01_1.htm
http://nuclphys.sinp.msu.ru/nucmodl/nm102.htm

v Ucnons3yiTe clieayroue 3HaYeHNs KOHCTAHT B IOIY3MIMPHIECKON GopMyie

BaI71u3eKKe[ga UL SHCPIUHU CBA3U AApa:

E.p(AZ) = a1A - a9AZ3 - agz2 A3 _ g (A2 - 2)2/A + agA3/4,
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https://dic.academic.ru/dic.nsf/ruwiki/107718
http://nuclphys.sinp.msu.ru/nucmodl/nml01_1.htm
http://nuclphys.sinp.msu.ru/nucmodl/nml02.htm
http://nuclphys.sinp.msu.ru/persons/pages/weizsacker_carl.htm

c a1 =15.75 MsB, ap=17.8 M3B; az=0.711 MsB; ag =23.7 M»B;

as
+34 M3B, JJ151 9eTHO — YeTH]

=4{ 0 MaB, 15 HeYeTHERIX .
—34 MaB, 14 He4YeTHO — Hede"
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