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Pabouas nporpamma qucuumInHb! "OU3NPaKTHKYM 0 GU3UKE aTOMHOTO SIpa U SJIEMEHTApHBIX YacTULl" 10
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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Leunp npertoaBanust TUCUUATUINHBL « DU3MPAKTUKYM 110 (PU3HMKE ATOMHOTO S/Ipa U 3JIEMEHTAPHBIX YaCTHUID» COCTOUT B (OPMUPOBAHUH Y
CTYZI€HTOB HAaBBHIKOB IIPOBEACHMS HU3HUESCKUX SKCIEPHUMEHTOB M aHAIN3A UX PE3YJIBTATOB.

OCHOBHBIC 3aJJa4¥ AUCUHUIUINH: H3Y4YE€HHE OCHOBHBIX IIOHSTHH M 3aKOHOB SIIEPHOM (HU3UKH; OCBOCHHE METOA0B PaOOTHI C
H3MEpPUTENLHOH aIrmapaTypoil U 3KCIIepUMEHTAIbHBIMU YCTAHOBKaMHU; OCBOGHHE METOZ0B 00pabOTKH pe3yJIbTaTOB U3MEPEHUH U
OLIEHKH X ITOTPEIIHOCTEH; 3HAKOMCTBO C OCHOBHBIMH SKCIIEPHMEHTAIBLHBIMU METOJaMU HCCIIEIOBAHHH, UCTIOIb3YEMBIMH B (hH3HKE.

Pe3yJ'ILTaTBI O6y‘IeHI/IH 110 JUCHUILUIMHE HAITPaBJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

OIIK-1.1. 3uath TCOPHIO U OCHOBHBIC 3aKOHBI B o0Jactu €CTCCTBCHHOHAYYHbIX U OGIHCI/IH)KGHepHI)IX JUCHUIIINH.

OIIK-1.2. YmeTh NIPUMCHATHh METOJAbI MAaTEMAaTHYCCKOT'O aHa/In3a U MOACIIUPOBAHHUSA B HpO(l)eCCHOHaHLHOﬁ JACATCIIBHOCTH.

OIIK-1.3. YmeTh IPUMEHATH METOABI TCOPETUICCKOT'O U SKCIICPUMEHTAJIBHOTO UCCIIEJOBAHUS B HpO(i)eCCI/IOHaHLHOfI JACATCIIBHOCTH.

2. MECTO JUCHHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: |ELO.21

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

q)I/ISHpaKTI/IKyM 10 MCXaHUKE

DU3NPaKTHUKYM 110 MOJICKYISAPHOU (HU3HKE

DU3NPaKTUKYM I10 IEKTPUIECTBY U MArHETU3MY

DU3NPaKTHKYM 110 ONTHKE

OU3MPaKTHKYM MO aTOMHO# (U3HKe

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHUE TAaHHOH TUCHHMIUIMHBI (MOAYJIs1) HE00X0AUMO KaK MpealliecTBYyolee:

[Ipon3BonacTBeHHAs NMPAKTHKa (HAyYIHO-HCCIIeI0BaTeIbCKas padoTa)

3. KOMIIETEHI[AY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TUCUIIINHBI
(MOJY.JIsT)

OIIK-1: Cnoco0eH MpUMeHSITh eCTECTBEHHOHAYYHbIEe H 00IIeMH)KeHEePHbIe 3HAHUSI, METOAbI MATEMAaTHYECKOr0 AaHAIU3A U
MO/IEJIMPOBAHUS, TEOPETHYECKOTO M IKCIEPHMEHTAIBLHOIO UCCIeA0BAHUS B IPO(eCcCHOHATBHOM IeATeTbHOCTH

3HaTh:

Jnst moctmxernnst OIIK-1.1: ocobeHHOCTH OpraHn3aniy yaeOHOTO Iponecca B yHUBEPCHTETE; 0a30BbIe TIOHATHS, MOJIETH, TOIXOBI K
aHaIM3y (GU3HYECKUX SBICHUH, MeTOIbl 00paO0TKU PE3yIbTaTOB KCIEPUMEHTOB U OLEHKU OIINOOK U3MEPEHHN; IPUHIIUIIBI
OpraHu3alliy COBMECTHOI pabOThI B HAyYHBIX IPYIIAX U IPYTUX MaJbIX KOJUIEKTHBAX UCIOIHUTENEH; OCHOBBI TEOPUH, IPUHIUIIBI U
METOJIbl (PU3UKH; METOIbI SKCIIEPUMEHTATIBHBIX UCCIIEA0BAHNN B (PU3UKeE; IPUHIMIIEI OPraHU3aluy (HU3MIECKOr0 3KCIEPUMEHTa,
IPUEMBI M 0COOEHHOCTHU UCIIOJIb30BAHUS U3MEPUTEIBHOM alnapaTypsl

YMeTh:

Jns noctmxenus OITK-1.2: a¢ddekTHBHO 0OpraHn30BaTh CBOIO CAMOCTOSITENIBHYIO AEATEIBHOCTD; UCIIONIb30BaTh 0a30BbIe
TEOpeTHUECKIE 3HAHUS Pa3/IesIoB o0mel GU3NKN IS aHAIIN3a Pe3yIbTaTOB (PU3HIECKUX HKCIEPUMEHTOB H IIPHHIUIIOB PabOTHI
9KCTIEPUMEHTANBHBIX YCTAaHOBOK; paboTaTh B HAYYHOH IpyIIle, pacpeaenss 00I3aHHOCTH IO IPOBEACHHIO SKCIIEPHUMEHTa, (PHKCALUU
PE3yJIbTaTOB U3MEPEHUH; IOHUMATh, CUHCTEMATU3HUPOBATh, U3/1araTh U KPUTUUECKH aHAIU3UPOBATh PE3yJIbTaThl IPOBEAECHHBIX
(bU3UYIECKUX IKCIICPUMEHTOB; IPOBOAUTH (PU3NUECKHE YIKCTIEPUMEHTHI, GUKCUPOBATh U 00pabaThIBaTh pe3ysIbTaThl U3MEPEHUH, AeNaTh
BBIBOJIbI U3 IIOJIyYEHHBIX PE3Y/IbTaTOB

Buaanern:

Jnsa noctrxenus OIIK-1.3: HaBbIKaM¥ caMOCTOSATENHHOM paboThl ¢ yueOHOI U HaydYHOH JINTepaTypoii; HABHIKOM BBITTOJHEHUS
(U3NUECKUX IKCIIEPUMEHTOB, 00paOOTKH U aHAITN3a UX PE3YJIbTATOB; HABBIKOM KOJJICKTMBHOTO PEIICHHS AKCIIEPUMEHTAIbHBIX 32,134,
MeToZaMu 00pabOTKM U aHAJIN3a SKCIIEPUMEHTAIBHON M TEOPETHUECKOH (PU3nuecKoil HHPOpMAIK; METOIaMH aHAIIN3a
JIOCTOBEPHOCTH TIOJTYYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3YJIbTATOB, HX COOTBETCTBUS TECOPETUYCCKUM MPEACTABICHUSIM

B pe3yabTaTe 0CBOGHMS AMCHUIIJIMHBI 00yYaOLIMiics 10/KEeH
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3.1

3HaTh:

311

0COOEHHOCTH OpraHU3aluy Y4eOHOTO Ipoliecca B YyHUBEPCUTETE; 0a30BbIE TOHATHUS, MOJIEIH, MOIXO0/IbI K aHATIU3Y
(bM3UYeCKUX SIBICHUH, METOABI 00pabOTKH Pe3yabTaTOB SKCIIEPUMEHTOB M OLICHKH OIIMOOK M3MEPEHHH; TPUHINIIBI
OpraHu3aly COBMECTHOH pabOThl B HAYYHBIX TPYIIIAX U JPYTUX MaJbIX KOJUIEKTHBAX UCIOJIHUTEIEH; OCHOBBI TEOPHUH,
MIPUHLHIIE] X METOIBI (PU3HUKH; METO/IBI SKCIEPHIMEHTAIBHBIX UCCIIEI0BAaHUH B (DU3KKe; MPUHLIUIIBI OPTaHU3AIMN
(bU3UUECKOTO HIKCIIEPUMEHTA, IIPUEMbI 1 OCOOCHHOCTH HCIIO0JIb30BaHHU U3MEPUTEIILHON arnmapaTypbl

3.2

YMeTh:

3.2.1

3G GeKTHBHO OPraHN30BaTh CBOIO CAMOCTOSATENBHYIO ACATEIbHOCTD; UCIIONb30BATh 0a30BbIE TEOPETHIESCKHIE 3HAHMS
pa3znesnoB o0uei Gpu3MKy 171 aHaIN3a pe3yIbTaToB (PU3NUECKUX IKCIIEPUMEHTOB M MPUHIMIIOB PabOThI
HKCTIEPUMEHTANBHBIX YCTAaHOBOK; paboTaTh B HAYYHOU IPYIIIE, PAacTIpeaessis 00I3aHHOCTH MO MPOBEICHUIO
SKCHEPUMEHTa, (PUKCALIUU Pe3yIbTaTOB U3MEPEHHH; IOHUMAaTh, CHCTEMaTH3UPOBAaTh, U3J1araTh 1 KPUTUYECKU
aHAJIM3UPOBATH PE3YJBTATHI IPOBEICHHBIX (PU3NUECKUX IKCIIEPUMEHTOB; IPOBOIUTH (PH3UIECKHIE SKCIIEPHUMEHTEL,
(ukcupoBath 1 00pabaTHIBATh PE3yIbTATHl H3MEPEHUH, IeNIaTh BEIBOABI U3 MOJYYEHHBIX PE3YJIbTATOB

3.3

Baagers:

3.3.1

HABBIKAMH CAMOCTOSTEIBHO pabOTHI ¢ yIeOHOM U HAYYHOU JIUTEPATYPOil; HABBIKOM BBIIIOIHEHMS (HHU3UUIECKUX
9KCIIEPUMEHTOB, 0OPaOOTKH U aHAIM3a X PE3YNIbTATOB; HABBIKOM KOJUICKTUBHOTO PEIICHHUS IKCIIEPUMEHTATBHBIX
3aJa4; MeToIlaMH 00pa0OTKH U aHAIHM3a YKCIIEPUMEHTATIBHOM U TeOpeTHUYeCKOi (pru3nueckoit HHPOPMAITUH, METOaMHU
aHaJM3a TOCTOBEPHOCTH MOJTYYSHHBIX IKCIIEPUMEHTAIBHBIX PE3YJIbTATOB, HX COOTBETCTBUS TEOPETHUECCKUM
NPECTaBICHASIM

4. OFbEM JUCIHUIIINHBI (MOIY.JIST)

O6wasn TpyooemMKocTb 23ET

YacoB 1o yyeOHOMY ILIaHy : 72 Busbpl KOHTpONIS B ceMecCTpax:

B TOM YHCJIC :

ayIUTOpHBIE 3aHATHS : 34 3a4eThl 6

camMocTosTeNbHas pabora : 34,5

KOHTakTHas pabora: 37,5

HKP: 3,5

5. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIS)

Kon

HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
[ Kvpc

Pa3pen 1. DxcnepuMeHTaIbHbIe OCHOBBI B (hH3UKe s1APA M 3JIeMEHTAPHBIX
YacTuL

11 BsaumopeiicTBue u3nyuenuii ¢ BemectsoM /J1ad/ 6 4 JI1.1 J11.2J12.1

J12.2]13.1
01 32 33 24 25 56
97

1.2 W3mepenne HHAYKIMH MarHUTHOTO 11oJist MetogoM SIMP /JT1a6/ 6 4 JI1.1 J11.2J12.1

J12.2]13.1
019233 34 35 06
97

1.3 M3mMepenue neprojia moaypacmajia JA0JroxXuByiero uzorona /J1ad/ 6 4 JI1.1 J11.2J12.1

J12.2]13.1
019233 34 35 06
97

1.4  |H3mepenue sHepruu anbha-4acTUIl METOAOM nornouienus /J1ad/ 6 4 JI1.1 J11.2J12.1

J12.2]13.1
019233 34 35 056
97
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15 Onpenenenue BepxHeil rpaHulisl 6era-crexrpa /J1ab/ 6 4 JIT.1J11.2J12.1
J12.2J13.1
013233 34 35 26
37

1.6 H3mepeHue 3HEpruy raMmMa-u3iy4eHus MeToJoM norioeHus /J1a6/ 6 4 JI1.1 J11.2J12.1
J2.2713.1
31 52 33 54 D5 D6
97

1.7 AToMmHBIH peakTop /J1a6/ 6 4 JI1.1 J11.2J12.1
J12.2J713.1
31 52 33 54 25 36
37

1.8 Jlo3uMeTpusl HOHU3UPYIOIIUX U3TyucHHi /J1ab/ 6 4 JI1.1 J11.2J12.1
J2.2713.1
31 52 33 24 25 56
37

1.9 CUMHTHUISIMOHHBIA TraMMa — criektpometp /J1a6/ 6 2 JI1.1 J11.2J12.1
J2.2713.1
31 52 33 54 25 56
37

1.10 [|IToaroroBka k Jab0paTOpHBIM pabOTaM: O3HAKOMJICHUE C TEOPETHUECKHUMU 6 9 JI1.1 J11.2J12.1
OCHOBaMH, yCTPOUCTBOM M IPUHIUIIOM pabOTh! YCTAaHOBKH, INIAHOM J12.2J13.1
JKCIEPUMEHTAIILHOTO MCCIICI0BaHMs, TIOATOTOBKA 3aroToBKK otdera /Cp/ 213202332435 36
97

1.11 |BsimonHEHHE pacyeToB Mo 00pabOTKe Pe3yIbTATOB U3MEPEHUH, CPABHEHHUIO C 6 25,5 JI1.1 J11.2J12.1
TEOPETUYECKUMH MOJICJISIMH, HATJISITHOE MPEJICTABIICHUE PE3yIbTaToB B (hopme JI2.2713.1
TabHIl ¥ rpa)uKOB, IOJATOTOBKA OTYETOB 10 JJabopaTtopHbiM pabotam /Cp/ 2152 33 34 D5 D6
37

Pa3nen 2. Unast konTakTHast padoTa

2.1 WunuBunyanbHble KOHCYIBTALNH, TeKYIUH KOHTpois /MKP/ 6 3,5 JI1.1J11.2J12.1
J12.2J13.1
01322 53 54 35 D6
37

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BHIOB OLICHOYHBIX CPEACTB

Ortder 1o 3a1aHusIM JTa00PaTOPHOH paOOTHL.
KoHTposbHbIE BONIPOCHL.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MaTepHAJIbI VISl TEKYLIel aTTecTaluu

. Uto MBI MOHIMaeM noJ Oera-yacTuiein?

. KakoBa macca 6era-yactun? CpaBHUTE ¢ Maccol POTOHA.

. Tun pacmaga. OCHOBHO# 3aKOH paiOaKTUBHOTO PACIIa/ia.

. [lepuon monypacnana. Paguoyriepoanslii aHanus.

. [TosicHUTE CMBICIT BEJIMYMH, BXOAIIMX B 3aKOH PaIHOaKTUBHOTO pacIiajia.

. Kax onpenenuts nepnoa nonypacnana KOpOTKOXKUBYILETO U30TOIA.

. [Touemy MeTOn OTpeneNeHusl IepHo/ia MOy paciiaaa, IPUMEHSIOIIHICS B padoTe, He UCTIOIB3YETCsl IS ONpeeIeHus IeproIa
noJypacmaa KOpOTKOXKHUBYILIEr0 H30TOMA.

8. U3 gero coctouT anbda-gactuma?

9. 3apsin anbda-4acTHIbl (AMECKTPUICSCKUT).

10. CpaBHuTe pa3Mep anbdha-dacTHIEI C pa3MepoM, HaIIpuMep, sapa ypana-238.

11. TTo kakoMy IpU3HAKY 3JIEMEHTAapHbIE YaCTUIIBI pa3AesstoTcsa Ha 6030HbI U pepmuoHbl? [Touemy? Uro rnacur [Tpuaiun [aynmu?
12. YTo TaKoe MarHUTHBIH MOMEHT 3JIeMEHTapHOI 4acTUIbI? AJlb(a-4acTUIbI?

13. C kaKoii 1ies1bl0 BBOJUTCS NPUHIMI HEPA3IMIUMOCTH MUKPOYACTHIL?

14. Onsit Pezepdopaa no paccenBanuio anbda-4acTuil.

15. ®opmymna Pezepdopaa.

NN N WN -
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16. Db dexTuBHOE CeUeHHE.

17. Slnepuas Monenb aToMa. DHEPTHUS CBSI3U.

18. OcHOBHOW 3aKOH PaJHOaKTHBHOTO pacnasa.

19. 3akoHoMepHOCTH anbda-pacnana. MexaHu3M pacnaja.

20. [Torennuan B3auMoIeCTBUS ab(a-4acTHUIIBI C SAPOM.

21. IIpoxoxaenue anb(a-4acTHIl Yepe3 NOTeHIHAIbHBIH 0apbep sapa.

22. Kak 00BsACHUTH JTMHEHHBIHN CIIEKTP alib(a-4yacTUI], UCITYCKAEMBbIH PaJHOAKTHBHBIMA UCTOYHHKAMH.

6.3. TunoBble KOHTPOIbHbIE BONPOCHI U 3aIaHHUS JJIsl HIPOMEKYTOYHOI aTTecTanuu

TunoBble KOHTPOJIBHBIE BOIPOCHI JJISl IPOMEKYTOUHON aTTeCTAlNH

1. Bo ckonbKko pa3 siiepHoe B3aUMOISHCTBIE MEXKIY ABYMSI IPOTOHAMH CHIIbHEE B3aUMOJICHCTBHUS MEKIY IPOTOHOM M HEUTPOHOM?
2. Kak Bezér ce0st yienpHas SHEpTysi CBSI3U HYKJIOHOB B sIJJpe NP YBEJIUUEHUH YHCIIa HYKJIOHOB?

3. Kakue 4acTHIIbI SBJIAIOTCS MEPEHOCYUKAMU SIEPHOTO B3aMMO/IEHCTBUS (TTOCPEICTBOM KaKHX YacTHUI] B3aUMOJICHCTBYIOT HYKJIOHBI B
siape)?

4. KakoB ME€XaHU3M CHJIBHOTO B3aUMOJICHCTBUS [0 COBPEMEHHBIM IIPEICTABICHUAM?

5. CKOIBbKO Macc 3IIEKTPOHA COCTABIISIET Macca mroHa?

6. I'ne Brepsble Okkuanuuy u [loysmia B 1947 r. oOHApy>KUIIH MTH-ME30HBI?

7. UeMy paBeH CIIMH 3apsDKEHHBIX M HEUTPATBHBIX TH-ME30HOB?

8. Uemy paBeH 3apsi 3apsDKEHHOTO TH-ME30Ha (B €IeHUIaX 3apsiia JIeKTPoHa)?

9. Uemy paBHa Macca MH-Me30Ha (B €I€HUIIaX MacCHl dJIEKTpoHa)?

10. Ha3oBHUTEe OCHOBHYIO CXEMY Paclaia 3apsDKEHHBIX TH-ME30HOB.

11. Yemy paBHa Macca MIOOHA (B €IMHHUIIAX MAaCCHI JIEKTPOHA)?

12. YeMy paBeH ciuH MIOOHa?

13. Yemy paBeH 3apsia MIOOHA (B €ISHHIIAX 3apsiia DJIEKTPOHa)?

14. OcHoBHas cxeMa pacliajia He3apsDKCHHBIX ITH-ME30HOB?

15. Kakoit 3 mporieccoB HE OTHOCST K PaJHOaKTUBHBIM?

16. Kakue u3 npoueccoB OTHOCAT K OeTy-3axBary?

17. YUemy paBeH CITUH HEUTPUHO?

18. C kaxoif 00010UKH Yale BCEro MOIIOMAETCs IEKTPOH IIPU IEKTPOHHOM 3axBaTe?

19. IlpuBenuTe cxemy dJIEKTPOHHOTO 3aXBarTa.

20. ITycTs MOTOK YacTHII IaJaCT HAa MUILIEHb, KOTOPasi TOHKA HACTOJILKO, YTO Spa MUIICHHU HE MePEKPhIBAIOT ApYr apyra. Eciu Obl
siapa OBbUTH TBEPABIMU MIAPUKAMH C 33JJaHHBIM ITOTIEPEYHBIM CEUSHUEM, a TTaIaloIINe YaCTUIIBI - IAPUKaMHU ¢ OECKOHEYHO MaJIbIM
CCUCHUEM, TO BEPOATHOCTh TOTO, YTO YACTHUIIA 3a/ICHET OJJHO U3 sIep MUILCHHU, PaBHA. ..

21. DddexTuBHOE CEUCHNUS SACPHBIX MPOIECCOB (0apH) UMEET Pa3MEPHOCTb. ..

22. Haubosee BEpOSTHBIM NIPU ACJICHUU SJED SBIAETCS JIEJICHUE Ha OCKOJIKH, MACChl KOTOPBIX OTHOCSTCS KaK. ..

23. CKOJIBKO THIIOB B3aMMOJICHCTBUII CYIIIECTBYET MEXY JIEMEHTaPHBIMU YacTHLAMH?

24. Hauboubliee paccTOsIHUE, HA KOTOPOM €UIE MPOSBIISETCS CHIIBHOE B3aMMOJICHCTBUE UMEET MOPSIOK (B M).

25. Kakne n3 TUNIOB B3aMMOJAECHCTBUN UMEIOT OTPaHUYCHHBIA painyc NeHCTBH?

26. Kakue 4acTHIIbl OTHOCSAT K KJIacCy apOHOB?

27. KakuMu THIIaMH B3aUMOJICHCTBHI 00J1a1at0T (OTOHBI?

28. Kako# U3 TUTIOB B3aMO/ICHCTBUI HE XapaKTEepEeH JJIs JICITOHOB?

Tunossle 3aAaHUs U1 IPOMEXKYTOUYHON aTTeCTalluN

. UTto MBI MOHIMaeM noJ OeTa-yacTuiein?

. KakoBa macca 6era-yactun? CpaBHUTE ¢ Maccol POTOHA.

. Tun pacnaga. OCHOBHOI 3aKOH paJinOAKTUBHOTO pacraja.

. Ilepuop nonmypacnana. Paguoyriepoasslii ananus.

. IlosicHuTE CMBICT BEJTMYMH, BXOAAIINX B 3aKOH PaIMOAKTHBHOI'O pacnaia.

. Kax onpenenuts neproa nonypacnana KOpOTKOXKUBYILETO U30TOIA.

. [Touemy MeToz ompeneneHus repuo/ia rnojgypacmaia, IpUMEeHsIoIuiics B paboTe, He UCIIOJIb3YETCs IS OTIpeiesIeH sl TIeproaa
noJypacmaa KOpOTKOXKHUBYILIEr0 H30TOMA.

8. U3 gero coctouT anbsda-gactuma?

9. 3apsn anbda-gacTHLb! (JIEKTPUUECKUIT).

10. CpaBHuTe pazmep anb(a-4acTUIlbl C pa3MEpPOM, HApUMeEp, sAapa ypaHa-238.

11. TTo kakoMy IpU3HAKY JIEMEHTapHbIE YaCTUIIBI pa3zesstoTcs Ha 6030HbI 1 hepmuonsl? [Touemy? Uro ramacut [punun [Maymmn?
12. YTo TaKoe MarHUTHBIH MOMEHT 3JIeMEHTapHOI 4acTUIbI? AJlb(a-4acTUIbI?

13. C kaKoii 1esibl0 BBOJUTCS NPUHIMI HEPA3ITMIUMOCTH MUKPOYACTHIL?

14. OmbiT Pezepdopaa no paccenBanuo anbha-yacTuil.

NN N W=
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15. ®opmyna Pesepdopna.
16. DddexTuBHOE CeyeHue.
17. SlnepHast MoJieb aTOMa. DHEPrus CBSI3U.

18. OCHOBHO1 3aKOH PaIMOAKTHBHOTO paclaaa.

19. 3akoHoMepHOCTH anbda-pacnana. MexaHu3M pacnaza.

20. INoTennuan B3auMOAEHCTBUS allb(ha-dacTULBI C SAPOM.

21. TIpoxoxaeHue anbda-4acTHIl Yepe3 MOTeHIMAIbHBINA 0apbep sapa.

22. Kak 00BsCHUTD JIMHEHHBIN CHEKTp allb(a-4yacTull, UCIyCKaeMBbIi paJJOaKTUBHBIMU UCTOUHUKAMHU.

6.4. Kputepuu oneHnBanus

Texymmii KOHTPOJIb TEOPETUYECKUX 3HAHUH U MPAKTHYECKUX HABBIKOB ITPOU3BOIUTCS B TEUECHHE CEMECTpa Ha J1abopaToOpHBIX padoTax
B BHJIE YCTHOTO JIONYCKA K BBIITOJHEHHIO pabOTHI, MPOBEPKH PE3yIbTATOB H3MEPEHUI, IPHEMa OTYETOB I10 JJAOOPaTOPHEIM paboTaM.
Ilenbto yCTHOTO OIyCKa SBJSETCS IPOBEPKA JOCTATOYHOCTH YPOBHS IOJTOTOBKU CTYIEHTA K BBIIOIHEHHIO 1a00paTOPHOH paboThL:
BJIafieHHe 0Aa30BBIMHU TEOPETHISCKIMH 3HAHUSMHE B 007aCTH (U3HUKH, 3aTparuBaeMoil JaHHOH paboToH, 3HaHNEe KOHCTPYKIIMH U
IIPUHIUIA IeHCTBUS KCIEPUMEHTAIbHON YCTAaHOBKY, IOPSAIKA BHIIIOJIHEHUS Pa0OThI, HEOOXOJUMBIX AeHCTBUIM 10 00paboTKe
pe3ynbpTaToB U3MepeHui. [Ipu mpoBepke pe3yapTaToOB U3MEPEHUH KOHTPOIMPYETCS MOTHOTA BBIIIOJIHEHHUS ITIOCTABICHHBIX B PaMKax
paboTh! 3aa4 (YIpaskHEHUI), aleKBaTHOCTb IOJYyYEHHBIX Pe3ysIbTaToB. [Ipu 3amure 0T4eToB 110 1a00paTOpHEIM paboTaM
MIPOBEPSETCS IIOJTHOTA U IPABHIBHOCTH 00paOOTKH Pe3yabTaTOB, COMOCTABIECHHS C TEOPHEH U CIIPaBOYHBIMHU JaHHBIMHU, YETKOCTD U
COJIePKaTEeIbHOCTh BBIBOJIOB, B KOTOPBIX JIOJIKEH IIPOBOUTHCS aHAIU3 IOJIy4EHHBIX PE3yIbTaTOB, COOTBETCTBUE OTUETa (hOPMATIbHBIM

TpeOOBAHUSM 10 CTPYKTYpE M HOPSIKY U3JI0KEHUS MaTepraa, oGopMiieHHe TaOJIHII 1 PUCYHKOB, aHAJIM3UPYETCS CTEIIeHb

CaMOCTOSITEIIbHOCTH BBITIOJIHEHUS pabOoTHI.
B xoHIIE cemecTpa CTYIEHT HOJDKEH MOIYyYHUTh 3a4eT 10 pe3ylibTaTaM paboThl B Ta0OpaTOpUH B TeUeHHE cemecTpa. [yt momydaeHus
3a4yeTa CTyJIEHTY He00X0IMMO CIaTh JOMYCKHU K JJAOOpaTOPHBIM padOTaM, BBIOIHUTH SKCIEPUMEHTAIBHYIO YaCTh, BBIOJIHUTh

00paboTKy HOJIyYEHHBIX PE3yNbTaToB, CIATh OTYETHI 10 BCEM JIAOOPATOPHBIM paboTaM.
Ha 3auere cTyneHT mosydaer OLEHKY: «HE 3a4TEHO» - HE CHATHI U3MEPEHNUS MU HE MPOBEICHbI BEIYUCICHUS, YKa3aHHbIC B 3aJJaHUHU K
nabopaTopHO paboTe WK He HaIlMCaH BBIBOJ K paboTe MM HeHauIexKaluM 00pa3oM ohopMIIeH OTUET 110 J1abopaTopHOM paboTe 1iu
HE MOATOTOBJICHBI OTBETHI Ha BOIIPOCKI, YKa3aHHBIE MOCIIE Ta00paTOPHOH paboTHI.
«3aUTEHOY - CHATHI U3MEPEHUSI, IPOBEICHBI BEIYMCIICHHS, YKa3aHHBIC B 3aJIaHUHU K JIaOOpaTOPHOI paboTe, HanKcaH BBIBOA K padore,

Ha/JIe)kanuM 00pa3omM oopMIIeH OTUET M0 JTabopaTOPHOIT paboTe, MOrOTOBICHBI OTBETHI Ha BOMIPOCHI, YKa3aHHBIC MOCIIC

11ab0paTopHOii paboTHI.

7. YHEBHO-METO/JMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemas Jutepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOPBI, COCTABHTEIH 3arnaBue UznatenscTBO, rox| Pecypc
JI1.1 |CuByxun [. B. O6uwii kypc ¢usuku. T. 5, 4. 2 : AToMHas u siaepHast pusuka. Mocksa : Hayka,
SnepHas gusuka: yueOHOE MOCOOHE /IS BY30B : B 5 TOMax 1989
JI1.2 |CaBenses U. B. KBanrosas ontuka. AToMHas ¢pusznka. Ousnka TBEpAOro Tena. Cankr- IlerepOypr | OBC
du3MKa aTOMHOTO SIIpa ¥ 3JIEMEHTAPHbIX YACTHUI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
7.1.2. lonoHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecypc
JI2.1 |[Iupoxos 0. M., Oxun|Snepnas pusuka: yuedbHoe nocodbue Mocksa : Hayka, OBC
H. I1., MamonToBa H. A.[(https://biblioclub.ru/index.php?page=book&id=450094) 1980
JI2.2 |Inonsckuii 3. B. BBenenue B aTOMHYIO GU3HKY Cankr- [lerepOypr | OBC
(https://e.lanbook.com/book/210398) : Jlans, 2022
7.1.3. Metoauueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arsnaBue WznarensctBo, ron| Pecypc
JI3.1 |Bpayn A.T'., JleeutrHa |ATOMHAas U siaepHas Gpru3nka. DIEMEHTbl KBaHTOBOH MEXaHUKH. Mocksa : OO0 OBC
nr. IMpaxTukyMm: yuebHOE MOcoOue "HayuHo-
(https://znanium.ru/catalog/document?id=451135) M31aTeNbCKUI
uentp UHOPA-
M", 2025
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7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TeJIEKOMMYHHKAIIUOHHOM ceTH ""UHTepHeT"

31 |9BC «Yuusepcurerckas oubnuorexa onnaita» http://biblioclub.ru/

32 |9BC usnarennctBa «Jlamb» https://e.lanbook.com/

23  |9BC usparensctBa «Mubpa-M» http://znanium.com/

D4  [9BC «Opaiir» https://biblio-online.ru/

D5 |Hayunas snekrpoHHas 6ubmnoreka Poccuiickoii Akagemun Hayk http://www.elibrary.ru

D6 |Hayunsle n HayaHO-TIONyIIsipHBIE Jekmuu http://elementy.ru

37 |YuebHo-meroandeckuii caiit «I[Ipenogasarensm u cryaeHtam» http://teachmen.csu.ru

7.3 Ilepeyenb nHGOPMAIUOHHBIX TEXHOJIOTHI

7.3.1 IIporpaMMHoOe obecnedeHne

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IIpodeccnonaibubie 62361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DreKTpOHHBIN KaTanor HayyHou oubnnorekn Yenl'Y [DnekTpoHHbIN pecypc] : 6a3a naHubix / Yenso. roc. yH-T. — UensOuuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaisl
American Physical Society : caitr. — URL: http://journals.aps.org/about — 3. arri. — Pexxum 1ocTyIa: TOJIBKO U3 CETH YHHBEPCUTETA. —
TekcT : 2IEeKTPOHHBIN.

3. Web of Science : mymsTuanciuuimHapHas peepatuBHas 6a3a JaHHBIX / KOMIaHus Thomson Reuters. — Pexum gocryma: s
3apeructpup. nonb3osareneit Yenl'V. — TekcT : 31MeKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. auri. — Pexum noctyna: s
3apeructpup. nosub3onateneit YenlV. — TeKcCT : 371eKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. anra. — Pesxxum mocTyma: uist 3aperiucTpup. mojb3oBareneit Yenl'VY. —
TekcT : 2NeKTPOHHBIN.

6. KOHCIIeKTHI JISKIHi ¢ IEMOHCTPALUsIMH M BUPTYaIbHBIMHE JIAOOPATOPHBIME 3KCIIEpHMEHTaMu Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

JlaGopaTopHBbIe 3aHATHS IPOBOAATCS B yueOHOM 1abopaTtopun o01Iel 1 NpUKIagHON (PU3UKH, OCHAIIEHHOW HEOOXOJMMbIM
o0opynoBaHHeM, TIepedeHb KOTOPOTO MPUBEICH B MACIOpTe 1abopaTopru.

Hcnonb3yeTcs 31eKTpOHHbIN YnTAIBHBIHN 3211 HayuHo! Oubnnoreku Yenl'V (aymutopus 206) s caMOCTOSTENILHON pabOThI CTY/ICHTA,
OCHAIIICHHBIH IePCOHAIBHBIMU KOMIIBIOTEPaMH, MyJIbTUMEIUIHON annapaTypoil. B ayautopun obecrnedeH JOCTYN K pa3InuHON
CIPaBOYHOH JHUTEPAType, SHIUKIONEANSIM, ONOIHOrpadUIecKIUM 1 IOTHOTEKCTOBBIM 0a3aM JIaHHBIX, HH(OPMAIMOHHBIM pecypcam
«HTEpHET”.

9. METOAUYECKHUE YKA3AHUS AJIS1I OBYYAIOIIIUXCS IO OCBOEHUIO JTUCHUTIITMHBI (MOY JIST)

JlabopaTopHble paboThI O AUCHUIUTHHE «DPU3MPAKTHKYM MO (GHU3MKE AaTOMHOTO SIIpa U JIEMEHTapHBIX YaCTHID) BHIIOIHIIOTCS
MapaJuieNIbHO C H3YUeHNUEeM AUCHUTUTHHBI « DH3HKa aTOMHOTO SIIpa M JIEMEHTapHBIX YacTHID. [[03TOMY CTYAEHT AOJKEH
CaMOCTOATEIIBHO OCBOUTH TCOPETUYCCKUE IMOHATHA U 3aKOHOMEPHOCTH, HCO6XOI[I/IMBIC JUJIs1 BBITIOJTHCHU A na6opaT0prIx pa60T, HO ce1e
HE PacCMOTPEHHBIE B JIEKIHOHHOM Kypce. [IoAroToBKa K 1a00paTopHBIM padoTaM OCYIIECTBISAETCS B paMKaX caMOCTOSITENIbHOM
paboThI cTyleHTa 3a0JIarOBPEMEHHO JI0 Havaa 3aHsTHsI.

B nporiecce MOATOTOBKY K JIAOOPATOPHO# padoTe CTYICHT JIeNIaeT 3ar0TOBKY OTUETA Ha JIcTax Oymard B KJIETKY mwin Gpopmara A4:
OTUCHIBACT LIeIb PAOOTHI, IPUMEHAEMOE 000PYIOBaHNE, KPATKYIO TEOPHIO pabOTHI M BEIYEPUMBAET CXeMy yCTaHOBKU. [lepen Tem kax
MPHUCTYIUTH K BBHITIOJHEHHUIO TA00PAaTOPHOI pabOThl, CTYACHT IPOXOAUT YCTHOE COOECEIOBAaHHUE C IPEHOAABATENIEM, B XO/I¢ KOTOPOTo
JIOJDKEH TOJYYUTh AOITYCK K BBHITIOJIHEHUIO MPAKTHYECKON YacTH JTaO0paTOpHOH paboThL. 3aTeM CTYICHT MPUCTYIAET K MPOBEICHUIO
n3Mepenuil. [IpoBeEHHBIE CTYASHTOM M3MEPEHHUs 1OIDKHBI ObIT 0()OPMIIEHBI B TaOJIHLIBL, @ TAKXKE IPOBEPEHbI U MTOIHCAHBI
MperoaBaTelieM 0 OKOHYAHUS 3aHATHs. 3aTeM (€CIIH OCTaJOCh BpeMsi, Ha 3aHSATHH, a TaK JKe B paMKaX CaMOCTOSTEIbHOM paboThI)
CTYZEHT BBIIOJIHIET HEOOXOAUMBIE PACUEThI, CTPOUT rpa)MKy U MHULIET BEIBOX 110 Ja00paTOpHOH pabdoTe. 3aBepLIEHHbINH 0TYET IO
paboTe clraeTcs MperoaBaTellio Ha CICAYIOIEeM 3aHITHH.
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B ciydae nmpuMeHeHuUs pu 00yYSHUH AUCLUIUINHBL 3JIEKTPOHHOIO 00yUeHUs, AUCTaHIIUOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH
obmieHre 00yJaromuXCst ¥ IPEToAaBaTeNs OCYIIECTBIACTCS B PeXKHUME PealbHOro BpeMeHH (OHJTaifH-TeKIy (BeOMHAPEI), JaTHl,
BH/IC0-KOH(EPEHIUH U JIp.) UM OTJIOXKEHHOT0 BpeMeHH (CucTeMa quctannnonHoro ooy4denns Moodle, MS Office365, dopymsi,
3JIEKTPOHHAS [TOYTA U JIp.).

ITpu 0Oy4eHuu JIUIl ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSMU 3[J0POBbS 3JIEKTPOHHOE 00yUeHHE, TUCTaHIUOHHbIE 00pa30BaTe/IbHbIE
TEXHOJIOTHH TIPeJyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-niepeaul HH(GOPMAaIMK B JOCTYIHBIX 111 HUX (hopMax.

Peanu3zanust JUCIUILTHHBI C IPUMEHEHHEM JICKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHI (1anee — D0,
JOT) ocymectiaseTcs Ha ocHOBaHUU «I1010KEeHUS 0 peanu3aliy OCHOBHBIX U JONOJHUTEIBHBIX 00pa30BaTeIbHBIX IPOrPaMM C
IpPHMEHEHUEM DIIEKTPOHHOTO 00y4eHNUs 1 AUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHONIOTHIT B (heiepaTbHOM TOCyIapCTBEHHOM
610/DKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BhICIIEro o0pa3zoBaHus «Hensi0MHCKUI rocy1apCTBEHHbIH yHUBEpCUTET», «IlonoxxeHus
0 MOPS/IKE 3a4eTa 00YJaIOIIUMHUCS [0 OCHOBHBIM MPO(ECCHOHAIBLHBIM 00pa30BaTelIbHBIM MPOrPAMMAaM BBICIIIETO 00pa30BaHUs B
OI'BOY BO «YHenl'Y» pe3ynbTaToB OCBOCHUS B OPraHU3ALUIX, OCYIIECTBILIIONINX 00pa30BaTEIbHYI0 IEATEILHOCTD, ydeOHBIX
IpeIMeTOB, KypCOB, TUCIUIUINH (MOIyJNeH), TPAaKTHK, JOMOTHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM» HOCPEACTBOM IEKTPOHHOM
uHpopmarronHo-00pa3zoBarensHol cpeasl PI'BOY BO «Henl V». B uckimtountenbHbIx ciydasx (Gopc-Maxop U T.11.) IpU
peanu3ainuu 00pa3oBaTeNibHON AeATeNbHOCTH ¢ puMeHeHreM D0, JIOT MOryT MIpUMEHSATh KOMIIOHEHTBI, HE BXOSIINE B IIEPCUCHD
JIEKTPOHHON MH(POPMALIMOHHO- 00pa30BaTEIbHON CPEIbL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCHA C UHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbA

OcBoeHUe MUCLUIIMHBI HHBAIUJAMU U JIUIIAMHU C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbsI OCYILECTBIISETCS C UCIOIb30BAaHUEM
CHEUHAIbHBIX TEXHUYECKHX CPENCTB W HH(MOPMAIMOHHBIX TEXHOJOTHWH, MperoCTaBisieMbIX PecypCHBIM y4eOHO-METOANIECKHM
LEHTPOM MO OOYYEHHIO MHBAIMIOB M JIMI C OTPaHHYEHHBIMH BO3MOXKHOCTSAMH 310poBbs Yenl'Y mo 3ampocy oOyuaromierocs
(MOOHJIbHBIE CIIEIHABHBIE TEXHHYECKHE CPEACTBA [UIS JIMI C HApYWICHUSIMH 3pPEHUS M C HAapyIIEHHEM CIIyXa, acCHUCTHUBHEIC
UH(OPMAILIOHHBIE TEXHOJIOTHH).

[Mpn HEoOXomMMOCTH Ul OOYYAIOIIMXCS C HapyIICHHSMH 3peHHS Ha paboyux MecTax Uil NPOBEACHHS NPAKTHISCKUX HITH
J1a00PaTOPHBIX 3aHATUI YCTaHABIMBACTCS CIIEIMAIBLHOE IPOrpaMMHOE obecneueHue (MporpaMma pedeBOd HaBUIAIlMM, PEdeBbIE
CHHTE3aTOPbI, DKPaHHBIE JIYIIBI).

B yueGnble ayauTopuu obecriedunBaeTcsi OeCIpensTCTBEHHbINH AOCTYN JAJisi 0Oy4YaroluXcsi ¢ MHBAIMAHOCTHIO U C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 30POBbS. B Kakmoii ayauTopuu, rae 00y4aroTcsi HHBAJIHIBI M JHIA C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI,
IIpeyCMaTPUBAETCsI COOTBETCTBYIOIIEE KOTUUECTBO MECT [UIsl OOYUAIOMIUXCS ¢ YU€TOM HapyIIEHUH UX 370POBbS.

J1n1st ocCBOGHMS AUCIMIUTUHEI HHBAJIMAM U JIUIAM C OTPaHUYSHHBIMHI BO3MOXKHOCTSMHE 310POBBSI IIPEIOCTABISIETCS AOCTYI K IEYATHBIM
HCTOYHMKAM, UMEIOIIUMCS B HayuHol 6ubmnorexe Yenl'V, ¢ moMomLIbio CEIMAIBHBIX TEXHHUECKUX CPEJICTB; HOCTYI € IOMOIIBIO
CHEUHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K JJEKTPOHHBIM HCTOYHHKAM, HPEICTAaBICHHBIM B (OpME 3JIEKTPOHHOTO
JokyMeHTa B poHze HayuyHOH OubaroTeku Yenl'Y mii 311€KTpOHHO-OUOIMOTEUHBIX CUCTEMAX.

Y4eOHO-MeTOIMUEeCKHE MaTepHaiIbl Ul OOYYAIOIIUXCSl U3 YHCJIA MHBAIUIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[J0POBbBS
IPEOCTABISIIOTCS B OpMax, alaliTUPOBAHHBIX K OTPAHUUCHUSIM UX 310POBbSI U OCOOCHHOCTSIM BOCIPUATHS MH(POPMALIUH.

J171s1 ”HBaJMOB | JIMII C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI OCBOCHHE TUCLIUILTHHBI MOXKET OBITh YaCTHYHO MU TTOJTHOCTHIO
OCYIIECTBIICHO C UCTOIb30BAaHUEM IUCTAHIIMOHHBIX 00PAa30BaTEIbHBIX TEXHOJIOTHH.

Ilpn mnpoBeneHWM NPOMEXYTOUHOH aTTeCTallMd MO JAWCHUIUIMHE OOYYarOUIMMCS C HWHBAJIMAHOCTBIO W C OTrPaHMYEHHBIMH
BO3MOKHOCTSIMH 3JI0POBbsSI 00ECIIEUMBAETCSI MO HMX 3asBJICHUIO IPENOCTaBICHHE B JOCTYMHOH (opMe B 3aBUCHUMOCTH OT HX
WHIUBHAYaJIbHBIX OCOOCHHOCTEH HHCTPYKIMH O TIOPSJAKE IIPOBENCHUS MPOMEXKYTOYHOH ATTECTAIlMH, OLEHOYHBIX CPEICTB H
BO3MOKHOCTU OTBETOB Ha 3a/laHus (MMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMEHHO mpudrom bpaiing, c
WCIIONIb30BAaHUEM YCITYT aCCHCTEHTA, YCTHO).

ITpu npoBeneHMu MpoLERypbl OLICHUBAHUS PE3yIbTaTOB 00YUEHMsI HHBAIMIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/{0POBbSI
MIpeyCMaTpHUBaETCs UCIIOJIb30BaHueE MpenocTaBieHHbIX Yenl Y i coOCTBEHHBIX TEXHUYECKHUX CPEJCTB, HEOOXOIUMBIX UM B CBS3H C
UX UHOUBUAYAJIBHBIMH OCOOCHHOCTSIMU. [Ipn HE0OXOAMMOCTH MHBAJIMAAM M JIMLAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 310POBBS
MIPEJOCTABISIETCS TOTIOJIHUTEIbHOE BpeMsl JUIsl OJArOTOBKM OTBETA HA 3a/IaHMs, IPOLEAYypa OLEHUBAHUS PE3yJIbTaTOB O0YyUeHHs MO
JICIIUIUIMHE MOXKET IIPOBOAUTLCS B HECKOJIBKO ITAIIOB.
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