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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henps npenogaBanust AUCUUILITHHBI « DU3NPaKTUKYM 110 (PU3UKE aTOMHOTO SApa U 3JIEMEHTapHBIX YaCTHID) COCTOUT B
(hOopMUPOBAaHHY Y CTYAEHTOB HaBBIKOB IPOBENCHUS (PU3NUECKUX IKCIIEPHMEHTOB U aHAJIHN3a HX PE3yJIbTaTOB.

OcHOBHBIE 331a9H AUCIUILINH: H3y9IeHHEe OCHOBHBIX TIOHATUH U 3aKOHOB SIepHON (DM3MKH; OCBOCHHE METOI0B PabOTEHI C
U3MEPUTEILHOMN anmnaparypoil U SKCIepUMEHTaIbHBIMY YCTAHOBKAMU; OCBOCHUE METOJI0B 00pabOTKU pe3ylbTaToB U3MEpEHUil u
OIIEHKH MX MOTPEIIHOCTEH; 3HAKOMCTBO C OCHOBHBIMH KCIIEPHMEHTAILHBIMH METOIAMH HCCIIeJOBAHHUH, HCIONB3YEMBIMH B
¢usuke.

Pe3yHLTaTLI O6yLICHI/IH 10 TUCOUIIIMHE HAIIPABJICHBI HA JOCTHKCHUEC NMHAUKATOPOB:

OIIK-2.1. O6nafaeT HaBbIKAMU CO3JIaHUSI HAYUHBIX 0030pOB, IMyOIuKanuii, pedeparos u 6ubauorpaduii o TeMaTHKe NPOBOAUMBIX
UCCIIEJ0BAHUM.

OIIK-2.2. JleMoHCTpUpYET yMeHUs 00padaThiBaTh U NPEICTABIATH SKCIIEPUMEHTAIbHBIC JAHHBIE, COCTABILITh HAYUHYIO
JOKYMEHTALIUIO U OTYETHL

OITK-2.3. IMeeT npakTHUECKHii OTBIT IPOBEICHHUS HAYYHBIX HCCIICAOBAHUN B KOHKPETHON 00s1acTu podeccroHanbHO
JIeSITeIbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Iukn (pasmen) OIOIT: [51.0.20

2.1 TpeGoBaHus K NMpeIBapUTEILHOI MOAT0OTOBKE 00y4YaloIIerocs:

CDI/I3HpaKTI/IKyM 10 MEXaHUKEC

Ou3npakTUKyM 0 MOJIEKYJIIpHOH (u3uke

CDI/I3HpaKTI/IKyM I10 DJICKTPUYICCTBY U MaroneTusmMy

DU3NPaKTUKYM I10 ONTHKE

Ou3NpakTHKYM IO aTOMHOH (H3HKe

2.2 I[I/ICIII/IHJII/IHLI H MPAKTHKH, VI KOTOPBLIX OCBOCHUE JAHHOM TUCIHILIHHBI (MO)IyJISI) He00X0AUMO KaK npeamecTByrniee:

B3aumoneiicTBue n3nyueHus ¢ BEIECTBOM

Teopus nepeHoca U3Iy4eHHUS

®dusuka QyHIAMEHTATBHBIX B3aUMOICHCTBHIMA

3. KOMIIETEHLIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOZYJIST)

OIIK-2: Cnoco0eH NPOBOAUTH HAYYHBbIE HCCIeT0BaHNs (PU3NIECKUX 00HEKTOB, CHCTEM H MPOIECCOB, 00padaThHIBATH U
NMPEACTABJIATH IKCIIEPUMEHTAJIbHBIE TaHHbIE;

3HaTh:

Jns noctmxennst OITK-2.1: ocobeHHOCTH OpraHM3aniy y9eOHOTO MPoIecca B yHUBEPCUTETE; 0a30BbIe MMOHTH, MOJIEINH, TI0JX OB
K aHaIu3y (U3NYECKUX SBICHUH, METOABI 0OpabOTKH Pe3yIbTaTOB HKCIIEPUMEHTOB U OLEHKU OIINOOK U3MEPEHUH; IPUHIIAIIBI
OpraHM3allii COBMECTHON pabOThI B HAYYHBIX TPYIIIAX M APYTHX MAJBIX KOJUIEKTHBAX UCIIONHHUTENEH; OCHOBEI TEOPHH, IPUHITHITHI
U METOJbI (PU3MKHU; METO/IbI SKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUI B (QU3KKE; IPUHLIUIIBI OPraHU3aIMU (PU3NIECKOTO IKCIIEPUMEHTA,
TIPHEMBI 1 0OCOOCHHOCTH HCIIONB30BaHNUS H3MEPHUTEIBHOI anmapaTypsl

YMeTh:

Jns noctmwkenns OITK-2.2: a¢pekTHBHO OpraHn30BaTh CBOIO CAaMOCTOATENBHYIO AESTENLHOCTD; HCIONB30BaTh 0a30BbIe
TEOpEeTHYECKIE 3HAHUS Pa3/ieNIoB obelt GU3UKHN I aHAITI3a Pe3yIbTaToOB (PU3MUESCKIX IKCIICPIMEHTOB U MPHHIIAIIOB PabOTHI
9KCIIEPUMEHTAJbHBIX YCTAHOBOK; pab0TaTh B HAYYHOU TPyMIIe, pacpeesss 00sI3aHHOCTH M0 IPOBEICHUIO SKCIIEPUMEHTA,
(uxcanuu pe3ynbTaToB U3MEPEHUI; IOHUMATh, CUCTEMATU3UPOBATh, U3/1araTh U KPUTUUECKH aHAIU3UPOBATh PE3yJIbTaThl
MPOBEACHHBIX (PU3NUECKUX IKCIICPUMEHTOB; IPOBOIUTE (Pr3HUECKHE IKCIIEPUMEHTHI, GUKCHPOBATH U 00Pa0ATHIBATh PE3yNbTAThI
U3MEPEHHH, eJaTh BEIBOABI U3 IOTYUYEHHBIX PE3yIbTaTOB

Baaners:

Jusa noctmxenus OITK-2.3: HaBbIKaMK CaMOCTOSTENbHOM paboThl ¢ yueOHOM 1 HayYHOH JIMTepaTypoli; HAaBBIKOM BBITTOJIHEHHS
(hU3MYECKUX IKCTIEPUMEHTOB, 00pabOTKY M aHAIN3a UX PE3YJIbTATOB; HABBIKOM KOJUIEKTUBHOTO PEHICHHS SKCIIEPUMEHTAbHBIX
3a1a4; MeTo1aMu 00pa0OTKHU M aHaJIM3a SKCIEPUMEHTAIILHOM U TeopeTryecKoil Gpuzndeckoil nHpOpMaLuK; METOAaMH aHAIN3a
JIOCTOBEPHOCTH TOJIYYEHHBIX 3KCIIEPUMEHTAIBHBIX PE3YJIbTATOB, KX COOTBETCTBUS
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TCOPETUYCCKUM NPEACTABIICHUSIM

B pe3yabTaTe 0CBOCHMS AMCHUIIJIMHBI 00YUYaAIOUIMIiCH TOJIKEH

3.1|3unaTth:

3.1.1]oco6eHHOCTH OpraHU3alMy Y4eOHOT0 Mpolecca B YHUBEPCUTETE; 0a30BbIC MOHSITHS, MOJICIIH, TOIXO/bI K aHAITU3Y
(bU3HYECKUX SIBICHUI, METO/IBI 00PaOOTKH PE3yIbTATOB FKCIICPUMEHTOB U OILICHKH OIIMOOK H3MEPEHHUH; TIPHHIIHITBI
OpraHH3alM{ COBMECTHOM pabOThI B HAYYHBIX IPYIIAX M APYTHX MAJbIX KOJUICKTHBAX UCIIOJIHHUTEICH; OCHOBBI
TEOPHH, IPUHIUITBI K METOIbI (PU3UKH; METOIbI SKCTIEPUMEHTAIBHBIX UCCIICIOBAHMN B (QU3UKE; IPUHITHIIBI
OpraHu3alu HU3UIECKOr0o IKCIICPUMEHTA, IPHEMbI M OCOOCHHOCTHU HCIIOIb30BaHUS H3MEPUTEIIBHON alnaparypsl

3.2|Ymern:

3.2.1|3¢hexTUBHO OPraHM30BaTh CBOKO CAMOCTOSTEIBHYIO ISSITEIFHOCTD; HCIIOJIb30BaTh 0a30BbIe TEOPETUUCCKUE 3HAHUS
pa3zaenoB o01eit GU3MKM AT aHAIIN3a Pe3yIbTaToOB (PU3NUECKUX IKCIIEPUMEHTOB M MPHHIIMIIOB Pa0OTHI
IKCIIEPUMEHTANBHBIX YCTAHOBOK; pab0TaTh B HAYYHOU TPYIIe, PaCpeaeisis 00I3aHHOCTH O MPOBEICHHUIO
9KCIIEPUMEHTA, (PUKCALMU PE3yIbTATOB H3MEPEHHUIT; IOHUMATh, CHCTEMATH3UPOBATH, H3JaraTh 1 KPUTHUCCKH
aHaJM3UPOBATh PE3YJIBTATHI IPOBEJACHHBIX (PU3NUECKHUX IKCTIEPUMEHTOB; IPOBOAUTH (HH3MICCKUE IKCIICPUMEHTBI,
¢bukcupoBaTh 1 00pabaTHIBATh PE3yIbTATHl H3MEPEHHH, IeNIaTh BBIBOIBI M3 MIOJIYYCHHBIX PE3yIbTATOB

3.3|Baagern:

3.3.1|HaBBIKAMHU CaMOCTOSATEIILHON pabOTHI ¢ y4eOHON M HAYYHOH JTUTEPATypOii; HABBIKOM BBITIOJHEHHS (PU3UUICCKUX
IKCIIEPUMEHTOB, 0OPabOTKH U aHAM3a X PE3YJbTATOB; HABBIKOM KOJJICKTHBHOTO PEIICHUSI DKCTIEPUMEHTATbHBIX
3a7a4; MeTolaMHi 00pa0OTKHU U aHAIM3a YKCIIEPUMEHTAIIBHOM U TeopeTHyeckoil prusnueckoit nupopmaium;
METOJIJaMHU aHAJ3a JJOCTOBEPHOCTH MOJYUEHHBIX IKCIEPUMEHTANBHBIX PE3YJIbTATOB, UX COOTBETCTBHS
TEOPETHYCCKUM IIPEACTABICHHAM

4. OFbEM JUCIHUIIIMHBI (MOIY.JIsT)

OOwas TpyaoemMKoCcTb 23ET

Yacos 1o yue6HOMY Iu1aHy : 72 Bugsl koHTpONIT B cemecTpax:
B TOM YHCIIE :

ayIUTOpHBIE 3aHATUS : 34 3a4yeTsl 6

camocTosTenbHas padota : 37,8

KOHTaKTHas pabora: 34,2

HKP: 0,2
5. CTPYKTYPA U COOAEP KAHUE JUCHUTIJIMHBI (MOJIY JIST)
Kon HaumeHnoBanue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | Yacos JlutepaTtypa
| 3aHATUS [ Kvpc
Pa3nen 1. DxcnnepuMeHTaIbHbIE OCHOBBI B (PM3HKe sIIPa U
3JIeMEeHTAPHBIX YaCTUI
1.1 BsaumoseiicTBre u3nydenuit ¢ BemectsoM /J1ab/ 6 4 JI1.1 J11.2J12.1 J12.2
31 22 33 54 35 56
27
1.2 H3mepeHne MHAYKIMHA MarHUTHOTO 1oJist MetogoM SIMP /JT1ab/ 6 4 JI1.1J11.2J12.1 J12.2
31 32 33 B4 35 56
97
1.3  |M3mepenue nepuoa noiypacnajia JOIT0XUBYIIEro noromna /J1ad/ 6 4 JI1.1J11.2J12.1 J12.2
31 32 33 54 55 D6
27
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1.4 W3mepenue 3Hepruu anbga-4acTUI] METO0M noromuienus /J1ad/ 6 4 JI1.1J11.2J12.1 J12.2
D132 33 34 35 26
97
15 OmnpeneneHue BepxHei rpaHuibl 6era-criekrpa /J1ab/ 6 4 JIL.1JI1.2J12.1 J12.2
D132 33 34 35 26
97
1.6 H3Mepenne SHEpTUH raMMa-H3J1ydeHHs METoI0M roronieHus /J1a6/ 6 4 JIL.1J11.2J12.1 J12.2
013233343536
37
1.7 AToMHBIH peakTop /J1a6/ 6 4 JIL.1J11.2J12.1 J12.2
013233 34 35 26
37
1.8 Jlo3uMeTpHsi HOHU3UPYIOIUX U3myueHui /J1ab/ 6 4 JIL.1J11.2J12.1 J12.2
30132 33 2435 26
37
1.9 CUMHTWUIHOHHBII raMMa — criektpometp /J1ab/ 6 2 JIL.1J11.2J12.1 J12.2
301 32 33 B4 35 D6
37
1.10 [IToaroroBka k 1a0OpaTOPHBIM pabOTaM: O3HAKOMIICHHE C TCOPETHUSCKHUMHU 6 9 JIL.1J11.2J12.1 J12.2
OCHOBaMH, YCTPOUCTBOM U IIPUHLUIIOM pabOThl YCTaHOBKHY, INTAHOM 3013233 2435 26
9KCHEPUMEHTAIILHOTO HCCIICA0BAHHMS, TIOATOTOBKA 3aroToBKU oTueta /Cp/ 27
1.11 |BsimoaHEeHUE pacyeToB MO 00pabOTKE PE3yabTATOB U3MEPEHHI, CPABHEHHUIO C 6 28,8 |[JI1.1J11.2J12.1 J12.2
TEOPETHYECKUMHU MOJISIISIMHU, HAIJIIAHOE NIPEJICTaBICHUE PE3yIbTaTOB B 30132 33 2435 26
(bopme TabnuI 1 rpagEKOB, TOATOTOBKA OTYETOB I10 J1a0OPaTOPHEIM paboTam 37
/Cp/
Pasnen 2. Unas koHTaKTHasi padoTa
2.1 WnnuBuayanbHble KOHCYIbTAIUHU, TEKYIUH KOHTpoib /TTKP/ 6 0,2 [JI1.1J11.2]12.1 J12.2

013233 54 35 26
o7

6. POHJ OHEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

OrtdeT 1o 3aKaHusIM 1a00paTOPHOI paboTHI.
KonTponbHble BOnpocsl.

6.2. TunoBbie KOHTPOJIbHbIE 32JaHNS M MHbIE MaTepHAJIbI VISl TEKYLIeH aTTecTaluu

~N NN R W N =

. UTo MBI HOHHMaeM IoJ| OeTa-4acTHIEeH?

. KakoBa macca 6era-uactun? CpaBHHTE ¢ Maccoil IpOTOHA.

. Tun pacnaga. OCHOBHO# 3aKOH paliOaKTUBHOTO PacIiajia.

. [lepuon nonypacnana. Paguoyrnepoasslii anamus.

. [TosicHUTE CMBICIT BETIMYHH, BXOISIINX B 3aKOH PaJIHOaKTUBHOTO pacmaja.
. Kak onpenennts nepuon nosypacmazia KOPOTKOKHBYIIETO H30TOIA.

. [Touemy MeTox OnpesieNieHns] epruoa Moypacaia, IPUMEHSIOIHICS B paboTe, He UCTIOIB3YETCs IS ONPEIeNICHUs IeprUoaa

HoJIypacnaga KOpOTKOXKHBYIIETO H30TOIIA.

8. 13 uero cocrouT anbda-vyactuna?

9. 3apsy anb(a-gacTHIBI (ANEKTPUISCKUH).

10. CpaBuuTe pasmep anbha-4acTHIBI ¢ pa3MEPOM, HallpuMep, supa ypana-238.
11. Io xakoMy MPU3HAKY JJIEMEHTAapPHbIE YaCTHIIBI Pa3AesstoTcst Ha 0030HbI B pepmuonbl? [Toyemy? YUro riacut [puammn [Taymn?
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12. Uro Takoe MarHUTHBI MOMEHT 3JIeMEHTapHOH yacTuipl? Asbda-yacTHib?
13. C xakoii nenp0 BBOAUTCS IPUHIIUI HEPAZTHIUMOCTA MUKPOYACTHII?

14. Onsit Pe3epdopaa no pacceuBanuro anbha-4acTull.

15. ®opmyna Pesepdopna.

16. D¢ dexTuBHOE ceueHUe.

17. SlnepHas MoJeIb aToMa. DHEPTUsl CBSI3H.

18. OcHOBHO 3aKOH PaIMOAKTHBHOTO paclaaa.

19. 3akonoMepHOCTH anbda-pacnaga. MexaHu3M pacnaja.

20. TToTeH1man B3anMoIeHCTBHS alb(a-4acTHIIBI C SIPOM.

21. IIpoxoxaeHue anb(a-uacTull 4epe3 NOTeHUUAIbHBIN Oapbep aapa.

22. Kak 00BsICHUTH TUHEHHBII CIICKTP alib(ha-yacTHUIl, UCITYCKACMBbIi PaMOaKTHBHBIMA UCTOUHHKAMHU.

6.3. TunoBble KOHTPO./IbHbIE BONIPOCHI H 3aIaHN VISl IPOME:KYTOYHOI aTTecTallMu

TunoBBIE KOHTPOJIBHBIE BONPOCH! TS IIPOMEXYTOUHOH aTTeCTalluu

1. Bo ckonbKo pa3 s/iepHOE B3aUMOJICHCTBUE MEXY JBYMsI IPOTOHAMU CUJIbHEE B3aUMOAEHCTBUS MEX 1y IPOTOHOM U HEUTPOHOM?
2. Kak Beziér cebs ynenbpHas SHEPTHsl CBSI3H HYKJIOHOB B SIIPE MIPH YBEIMUSHUH YHCIIA HYKJIOHOB?

3. Kakue gacTHIB! SIBIISIOTCS IEPEHOCYUKAMH SAEPHOTO B3aUMOIEHCTBUS (IOCPEACTBOM KaKUX YacTHI B3aUMOAEHCTBYIOT HYKJIOHBI
B siape)?

4. KakoB MeXaHHM3M CHJIBHOTO B3aUMO/EHCTBHS 110 COBPEMEHHBIM IIPEACTaBICHUSIM?

5. CKoIBbKO Macc AJIEKTPOHA COCTaBIISIET Macca MHoHa?

6. I'ne BrepBble Oxkuanuuy U IToyamn B 1947 r. oOHapyXuIu MU-ME30HBI?

7. UeMy paBeH CTIMH 3apsDKEHHBIX U HEUTPAIbHBIX MTH-ME30HOB?

8. UeMmy paBeH 3aps] 3apsHKEHHOT0 MM-Me30Ha (B €ICHUIIAX 3apsa/a dIeKTpoHa)?

9. YUemy paBHa Macca TU-Me30Ha (B €I€HUIIaX MacCHI dJIEKTPOHA)?

10. Ha3oBUTEe OCHOBHYIO CXE€MY paclasia 3apsHKeHHBIX TU-ME30HOB.

11. Yemy paBHa Macca MIOOHA (B €IUHHUIIAX MACCHI JIEKTPOHA)?

12. YeMy paBeH CIIUH MIOOHA?

13. Uemy paBeH 3apsia MIOOHA (B €SHHIIAX 3apsiia JEKTPOHA)?

14. OcHoBHas cxeMa paclaja He3apsDKeHHbBIX TH-ME30HOB?

15. Kakoit u3 mporeccoB HE OTHOCST K paAHOAKTUBHBIM?

16. Kakue 13 nporeccoB OTHOCAT K OeTy-3axBaTy?

17. YUemy paBeH CITUH HEUTPHHO?

18. C kakoit 000JI0YKH Yalle BCEro MOTJIOIMIACTCS AIEKTPOH MPH DJICKTPOHHOM 3axBate?

19. IlpuBenuTe CXeMy SIIEKTPOHHOTO 3aXBarta.

20. ITycTh MOTOK YacTHII TaJa€T Ha MUILICHb, KOTOPasi TOHKA HACTOJILKO, YTO S/Jpa MUIICHHU HE MIEPEKPBIBAIOT IpYyT Apyra. Eciu Obl
sapa ObUTH TBEPABIME MIAPUKAMH C 33JaHHBIM ITOTIEPETHBIM CEUSHUEM, a MaJafolIre YaCTHIBI - MApUKaMu ¢ OECKOHEYHO MaJIbIM
CEUEHHUEM, TO BEPOSTHOCTh TOTO, YTO YACTHUIIA 3aJICHET OJHO U3 sIEp MUILECHU, PaBHA. ..

21. DddexkTuBHOE CeYCHHUS SIIEPHBIX MPOIeccoB (0apH) MMEET Pa3MEPHOCTb. . .

22. Hanbosnee BEpOSTHBIM IIPH JCIICHUH SIAEP SBISETCS JeJICHNE Ha OCKOJIKH, MacChl KOTOPBIX OTHOCSTCS Kak. ..

23. CKOJIbKO TUIIOB B3aUMOJEHCTBUH CyLIECTBYET MEXIY 3JI€MEHTapHBIMU YacTHLAMU?

24. HanbompIee paccTosHAE, Ha KOTOPOM €IlE MPOSIBISETCS CHIIBHOE B3aUMO/ICHCTBIE NMEET TIOPSIOK (B M).

25. Kakue U3 TUIIOB B3aMMOJECHCTBUI UMEIOT OTPaHUUYCHHBIN paguyc aAeicTBuIA?

26. Kakne 9acTuIpl OTHOCST K KJIACCYy aapOHOB?

27. KakuMu THIIaMH B3auMOACHUCTBHN 00J1a1at0T POTOHBI?

28. Kakoii 3 THIIOB B3aNMOIEHCTBUIT HE XapaKTEePeH IS JIETTOHOB?

TunoBble 3a1aHus A IPOMEXYTOUHON aTTeCTalluN

1. YUto MBI IOHUMAEM I10J OeTa-4yacTHIEH?

2. KakoBa macca Oera-yactun? CpaBHUTE ¢ MacCOW MPOTOHA.

3. Tun pacniaga. OCHOBHO# 3aKOH paJInOaKTUBHOTO pacnajia.

4. Ilepuon nonypacmana. Paguoyrinepoanblil anamms.

5. [TosicHUTE CMBICI BEJIMYHH, BXOISIINX B 3aKOH PaIOAKTHBHOTO pacnajia.

6. Kak ornpenenuts nepuo/ noypacmazia KOpoTKOKUBYIIErO H30TOA.

7. [ToyemMy MeTOA OTpeiesieHHs Mepruo/a Mojypacnaua, IpUMEHSIOIIUICs B paboTe, He UCTIONB3YETCs IS ONpeesICHHS Ieproa
MOJIypacnazia KOpOTKOKUBYIIIETO H30TOIA.

8. 13 uero cocrouT anbda-vyactuna?

9. 3apsy anb(a-gacTHIBI (ANEKTPUISCKHA).

10. CpaBuuTe pasmep anbha-4acTHIBI C pa3MEPOM, HallpuMep, supa ypana-238.

11. INo xakoMy IPU3HAKY JJIEMEHTAPHBIE YACTHIBI pa3AeIsIIOTCs Ha 0030HbBI U Gpepmuonbl? [Toyemy? Yro rimacur
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Mpunnun Taymu?

12. Yro Takoe MarHUTHBI MOMEHT 3JIeMEHTAPHOH YacTUIbl? Anbda-4acTHiib?
13. C xaxo# 1enpio BBOAUTCSA MPUHIMIT HEPA3INYUMOCTH MUKPOYaCTHUIL?

14. OmwiT Pesepdopna no pacceMBaHuio ajb(a-yacTuil.

15. ®opmymna Pesepdopaa.

16. D¢ dexTuBHOE ceueHUe.

17. Sinepuast Moaenp aToMa. DHEPTHS CBSI3U.

18. OCHOBHOH 3aKOH PaANOaKTUBHOIO paclaja.

19. 3akoHOMepHOCTH ajb(da-pacnana. MexaHu3M pacmnaja.

20. ToTeHIMaN B3auMOICHCTBHUS alb(ha-4acTHIBI C SAPOM.

21. TIpoxoxkaeHue anb(a-4acTHIl Yepe3 MOTCHIMATbHBIN 0apbep sapa.

22. Kak 00BsCHUTD JIMHEHHBIN CIIEKTpP alb(ha-qacThI], UCITYCKACMBbIN pPaTHOaKTUBHBIMU UCTOUHHKAMHU.

6.4. Kputepuu oneHuBaHus

Tekymuii KOHTPOJIb TEOPETHYESCKUX 3HAHHUM 1 MPAKTHICSCKUX HABBIKOB MPOU3BOAUTCS B TEUCHHUE CEMECTpa Ha J1ab0paTOPHBIX
paboTax B BHE YCTHOTO JOIyCKa K BBIMOJIHCHUIO PAOOTHI, IIPOBEPKH PE3yIIbTaTOB H3MEPCHHI, MPHEMa OTYETOB I10 JIAG0PATOPHBIM
pabotaM. L{enbio YCTHOTO J0MYyCKa SIBISIETCS POBEPKA TOCTATOYHOCTH YPOBHS MOJTOTOBKH CTYICHTA K BBITIOJHEHHUIO
nabopaTopHO paboTHI: BllajicHHE 0a30BBIMU TEOPETHYCCKUMH 3HAHUAMHU B 00J1aCcTH (DU3UKH, 3aTparkBacMoi TaHHOH paboToii,
3HAHKME KOHCTPYKIIUK U MPUHIINTIA AHCTBHS SKCIIEPUMEHTANTBHON YCTAHOBKY, MOPSIIKA BBIMTOJIHEHUST pabOThI, HEOOXOTUMBIX
JIecTBHUI 0 00paboTKe pe3yabTaTOB U3MepeHuil. [Ipu mpoBepke pe3yNbTaToB U3MEPEHHH KOHTPOIUPYETCS MTOTHOTA BBITTOTHEHHS
MOCTABJICHHBIX B paMKax paboThl 3a1a4 (YIpaXHEHHH), aIeKBaTHOCTD MOJIYYCHHBIX PE3yIbTaToB. IIpy 3aiuTe 0T4eTOB 10
71abopaTopHBIM paboTaM MPOBEPSICTCS MOIHOTA U MIPABHIEHOCTh 00PaOOTKU Pe3yJIbTaTOB, COIOCTABICHHS C TCOpHEH
CIIPaBOYHBIMHU TaHHBIMH, YETKOCTh U COAEPIKATEIIBHOCTD BHIBOJIOB, B KOTOPBIX JOJIKCH IIPOBOAUTHCS AHAIH3 MOIYICHHBIX
PEe3yNbTaTOB, COOTBETCTBHE 0TYeTa (POPMATBHBIM TPEOOBAHHSM 10 CTPYKTYPE U MOPSAKY U3JI0KEHUS MaTepuaia, ohopMIIeHHe
TaOJIHI] X PUCYHKOB, aHAJIM3UPYETCSI CTEIIEHb CAMOCTOSTEIbBHOCTHU BBIMIOIHEHHS PaOOTHI.

B KkOHIe ceMecTpa CTYACHT JIOJDKEH IOJIYIUTh 3a4eT 110 Pe3y/bTaTaM paboThl B TaDOpaTOPHHU B TeUCHUE ceMecTpa. s moirydeHus
3ayera CTYJCHTY HeOOXOAUMO COaTh AOMYCKH K J1a00paTOPHBIM paboTaM, BBIMOIHATH SKCIEPUMCHTAIBHYIO YacTbh, BBIIOIHHUT
00paboTKy IOJIYYCHHBIX PE3yJIbTaTOB, CIATh OTYCTHI IT0 BCEM JIADOPATOPHEIM paboTaM.

Ha 3agere CTy[eHT IOIyYaeT OLCHKY: «HE 3a4TCHO» - HE CHSTHI H3MEPEHHUS WM HE IIPOBEICHBI BBIYUCIICHNUS, YKa3aHHBIC B 3aJaHHU
K J1JaOOpaTOpHO paboTe WM HE HANUCAH BBIBOJ K paboTe WM HEHAIISKAIMM 00pa3oM 0(OpMIIeH OTYET 10 JTabOpaTOpHOH paboTe
WM HE MOATOTOBJIECHBI OTBETHI HA BOIPOCHI, YKa3aHHBIC MOCTIE 1a00paTOPHOM paboTHL.

«3a4TEHOY» - CHATHI U3MEPEHUsI, IPOBE/ICHBI BEIYHCIICHUS, YKa3aHHbIC B 33JaHUH K JJaDOpaTOpHO paboTe, HAITKUCAH BBIBOJ K paboTe,
HaJIeKaIMM 06pa3oM 0(hOpPMIICH OTYET 10 1abopaTopHOil paboTe, MOATOTOBIICHBI OTBETHI Ha BOIIPOCHI, YKA3aHHbIE ITOCIIE
naboparopHoii paboThI.

7. YHEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHHWE JTUCHUIIJIMHbBI (MOY JIS)

7.1. Pexomenayemasi Jutepatypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTODEI, COCTABHTEIH 3arnaBue WznarenscTBO, Tox| Pecype
JI1.1 |CaBenbes U. B. KBanrosas ontuka. AToMmHas Gpusnka. Ou3uka TBEpAOTro Tena. Canxrt- ITerepbypr| O9BC
®duzrka aTOMHOTO SI/Ipa U AJIEMEHTAPHBIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
JI1.2 |Cusyxun /1. B. OO6uwmii kypc pusuku: yueOHOE TTOCOOHE Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=275624) ®usmariut, 2014
7.1.2. JlonoaHuTeIbHAS TUTEPATYPa
ABTODEI, COCTABHTEIH 3arnaBue UznarenscTBO, rox| Pecype
JI2.1 |IIupoxos FO. M., Snepnas ¢pusuka: yuebHoe ocobue Mocksa : Hayka, 3BC
HOauu H. I1., (https://biblioclub.ru/index.php?page=book&id=450094) 1980
MawmonToBa H. A.
JI2.2 |IInonbckuii 3. B. BBezieHne B aTOMHYIO (PH3UKY Camnkr- I[lerepOypr| OBC
(https://e.lanbook.com/book/210398) : JTaub, 2022
7.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TeJIeKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"
31 |3BC «Yuusepcurerckas 6ubmunoreka onnaiiay» http://biblioclub.ru/
32 |9BC uznarenscta «Jlansy https://e.lanbook.com/
33 |9BC m3parensctBa «Mubpa-M» http://znanium.com/
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D4 |9BC «IOpaiit» https://biblio-online.ru/

D5 |Hayunas anexrpoHHas 6ubanoreka Poccuiickoii Akagemun Hayk http://www.elibrary.ru

D6 |Hayunsle n Hay4IHO-TIOMy IspHBIE JTekitnn http://elementy.ru

D7 |YuebHo-MeTomMueckuii cait «IIpemomaBatessiM u cTyaeHTam» http://fteachmen.csu.ru

7.3 Ilepeuenb MHGPOPMALIMOHHBIX TEXHOJIOTHA

7.3.1 IIporpammHoOe oGecneyeHne

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IIpodeccnonaibubie 62361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexkTpoHHbIH KaTanor HayyHoi oudnroTeku Yenl'Y [DnekTponHbIN pecypce] : 6a3a nanubix / Yenso. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiis
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PexxuM 10cTyma: TOIbKO U3 CETH
yHHUBepcHTETA. — TEKCT : DJIEKTPOHHBIH.

3. Web of Science : mynbTuanCIMIITHHAPHAS pedepaTuBHAs 6a3a AaHHBIX / KoMmaHus Thomson Reuters. — Pexxum goctyma: st
3apeructpup. nmonp3oBareneit Yenl'Y. — TeKCT : 271€KTpOHHBII.

4., Scopus : pedeparuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. aurit. — Pexxum mocTyma: uist
3apeructpup. noias3opareneil Uenl'Y. — TekcT : 37eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. arru. — Peskum gocTyma: s 3aperucTpup. moss3osateseit Yenl'Y.
— TeKcT : AMeKTPOHHEIH.

6. KOHCITEKTHI JIEKIHI ¢ IEMOHCTPAIMSAME U BUPTYaILHBIMI 1Tab0paTOPHBIMH DKCIIEpUMEHTaMHU Ha caiite http://teachmen.ru

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

JlaGopatopHblie 3aHATHS IPOBOJAATCS B yueOHOM JlabopaTopun o01Iel U NpUKIaHOi (HU3KUKH, OCHALICHHOW HEOOXO0AMMbIM
o0opynoBaHHeM, TIepedeHb KOTOPOTO MIPUBEECH B ITAcIopTe J1abopaTopu.

Hcnonp3yeTcs 3eKTPpOHHBINA YUTANIbHBIN 321 HayuyHOH OubnuoTekn Yenl'Y (aynurtopus 206) i caMOCTOSITENBHON paOOThI
CTYJIIeHTa, OCHAIIIEHHBII IIePCOHATBHBIMU KOMITBIOTEpaMH, MYJIbTHMEIUHHON anmapaTypoil. B ayauropun obecrniedeH T0CTyI K
Pa3IMYHON CIIPaBOYHOI JTUTEPAType, SHIUKIONEIUSIM, ONOIHOrpadMuecKiM U IMOJTHOTEKCTOBBIM 0a3aM JTaHHBIX,
MH()OPMAIIMOHHBIM pecypcaM «HTepHeT.

9. METOAUYECKHUE YKA3ZAHUS JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCHHUTIITMHBI (MOY JIsT)

JlaGopaTopHbIe paboThHl O TUCHHUIUTHHE «DH3NPAKTHKYM 10 (HU3HUKE aTOMHOTO SIpa M dJIEMEHTapHBIX YaCTHID BBITIOJIHIFOTCS
HapajuiebHO ¢ U3YUSHUEM AUCUUILINHEL «DU3MKa aTOMHOTO SIIpa U 3JIEMEHTapHbIX YacTHID. [I03TOMY CTYAEHT HO/DKEH
CaMOCTOSITETIEHO OCBOUTH TEOPETHUYECKUE TIOHITHS U 3aKOHOMEPHOCTH, HEOOXOANMBIE IS BBITIOJIHEHNUS 1a00paTOPHBIX padoT, HO
ellle HE PACCMOTPEHHBIE B JIEKLIMOHHOM Kypce. [ToAroToBka k 1a00paTOpHBIM paboTaM OCYLIECTBIISIETCS B paMKax
CaMOCTOSITETIEHON PabOTHI CTY/IEHTa 3a0JIarOBPEMEHHO 10 Hayasia 3aHsTHSL.

B nporecce moAroToBKY K 1a00paTOpHO paboTe CTYAEHT AeNaeT 3ar0TOBKY OT4ETA Ha JIUcTaX OyMaru B KIeTKy uiu ¢popmara A4:
OITMCHIBAET IIeJb PabOTHI, IPHUMEHsIEMOE 000PYIOBaHKE, KPATKYIO TEOPHIO pabOTHI M BEIYEPUHBAET CXeMy yCTaHOBKU. [lepen Tem
KaK NPUCTYIHUTH K BBIIOJIHEHUIO Ta00PaTOPHOH paboThl, CTyJEHT IIPOXOAUT YCTHOE COOECEeI0BaHUE C IPENOaBaTesIeM, B X01e
KOTOPOTO JJOJDKEH MOJYYUTh TOMYCK K BHIMOJHEHHIO MPAKTHUECKO YacTh 1abopaTopHOU paboThl. 3aTeM CTYACHT NPUCTYHaeT K
npoBeAeHHIo n3MepeHuit. [IpoBen€HHbIE CTYJEHTOM H3MEPEHUS JOJKHBI OBITH 0(OPMIICHBI B TaOJMIIBI, @ TAKKE IPOBEPEHBI U
MOAIMUCAHBI TPENoIaBaTeIeM 10 OKOHYAHHMS 3aHATHS. 3aTeM (€CITH OCTaJOCh BpeMsl, Ha 3aHATHH, a TaK JK€ B paMKax
CaMOCTOSITEIIbHOM PabOThI) CTYJICHT BBIMIOJIHIET HEOOXOAUMBIE PACUEThI, CTPOUT IPa(MKU M MUIIET BHIBOJ 110 JIAOOPATOPHOM
paboTe. 3aBepLIEHHEIN OTYET MO PabOTe CIACTCS MPETOABATEIIO Ha CIIEAYIONIEM 3aHATHH.

B ciygyae npuMeHeHHs IpH 00yYSHUH AUCLUIUIMHEL DJIEKTPOHHOTO O0YyUYeHUs, AUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUI
o01enne 00yJaromuXcs U MPENoAaBaTeNs OCYIIECTBISIETCS B PEKIME PealbHOr0 BpeMeHH (OHJIAH-JIeKIMY (BeOUHAPEI), YaThl,
BHUI€0-KOH(EPEHIINH U [IP.) WU OTIOKEHHOTO BpeMeHH (CHCTeMa qucTaHImonHoro ooy4yenus Moodle, MS Office365, ¢popymsr,
JNIEKTPOHHAS ITOYTA U AP.).

IIpu 0oOy4yeHun Ui ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 310POBBsI JJICKTPOHHOE 00YUeHHUE, AUCTAaHIMOHHbBIE 00pa3oBaTe/IbHbIe
TEXHOJIOTHH MPeIyCMaTPHBAIOT BO3MOXKHOCTD IpreMa-niepenadr HHHOpMaHy B JOCTYITHBIX UL HUX (hopMax.
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Peanu3anus AMCUMILIMHEI C IPUMEHEHUEM 3JIEKTPOHHOI0 00yUYeHUs, IUCTaHIIMOHHBIX 00pa3oBaTeIbHbIX TeXHOIOr Uil (nanee — 20,
JOT) ocymectusercss Ha OCHOBaHHH «I10JI0KEHUS 0 peaTn3alii OCHOBHBIX U JIOTIOJHUTEIBHBIX 00pa30BaTeNbHBIX IIPOrpaMm ¢
IPUMEHEHUEM 3JIEKTPOHHOI0 00y4eHMs ¥ JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOIHH B (helepallbHOM IOCyJapCTBEHHOM
Or0PKETHOM 00pa30BaTENIHLHOM YUPEKICHUH BRICIIETO 00pa3oBaHus «UeIssOMHCKHI TOCYyJapCTBEHHBIN YHUBEPCUTET,
«[TonoxxeHus o mopsiike 3adera 00y4arolUMUCS 10 OCHOBHBIM NPOGECCHOHAIBHBIM 00pa30BaTelbHbIM IPOrPaMMaM BBICIIETO
obpazoBanus B DT BOY BO «YUenl V» pe3yabTaToB OCBOSHUS B OPraHU3aLUX, OCYLIECTBIIONMX 00pa30BaTeNbHYIO
JeATeNbHOCTD, YIeOHBIX PEAMETOB, KypPCOB, JUCLHUIUINH (MOIyJIeH), MPAKTHK, JOTOJHUTEILHBIX 00pa30BaTEIbHBIX IPOTPaMM»
MIOCPEICTBOM JIEKTPOHHOH HH(popMamoHHO-00pa3oBarensHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(opc-Makop | T.I1.) IPU pealiu3alii 00pa3oBaTebHON AeaTenbHOCTH ¢ puMeHeHreM D0, JIOT MOryT npuMeHsATh KOMIIOHEHTBI,
HeE BXOJUAIIUE B I€PeUeHb 3IEKTPOHHONH HH(POPMALMOHHO- 00pa30BaTENbHOM CPEbI.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHMS JTUCITUIIJIMHBI OB YYAIOIIUMMHUCSH C HHBAJIMTHOCTBIO U
OI'PAHUYEHHBIMUA BO3MOXKXHOCTSIMHU 310POBbs

OcBoeHye UCHMIUIMHBI HHBAIHIAMU U JIMLIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbsI OCYLIECTBIISIETCS ¢ UCIIOIb30BAaHUEM
CTeIUANTbHBIX TEXHHYECKUX CPEICTB U WH()OPMALMOHHBIX TEXHOJOTHUH, NMPEIOCTaBIsSeMBIX PecypCHBIM y4eOHO-METOANYECKHM
LHEHTPOM 110 OOY4YEHUIO WHBAJIWIOB W JIMI C OTPaHHYEHHBIMH BO3MOXKHOCTSAMH 310poBbs Uenl'Y mo 3ampocy o0ydaromierocs
(MOOMIIBHBIE CIIEIMABHBIE TEXHUYECKHE CPEICTBAa Ul JIML C HApYIIEHWSMH 3pEHHsS M C HapylIIEeHHEM CJyXa, acCHCTHBHBIC
UH()OPMAIIMOHHBIE TEXHOJIOTHN).

IIpu HEOOXOMMMOCTH JIs OOYYAIOIIMXCS € HApYIICHWSIMH 3peHHs Ha paboyMx MecTaxX A NMPOBEACHHS NPAKTUYECKHX HIH
71a00paTOPHBIX 3aHATHH YCTAaHABIMBAETCS CIELHUAIbHOE MPOrpaMMHOE obecredeHue (IIporpaMMa peueBOil HaBUTaIlUU, pedeBble
CHHTE3aTOPbI, SKPaHHbIE JIYIIBI).

B yueGnble ayautopun obecrieunBaeTcss OECpensITCTBEHHbIH IOCTYI I 00YYarolUXCs ¢ MHBAIUIHOCTBIO U C OIPaHUYEHHBIMU
BO3MOKHOCTSIMH 370pOBBsI. B Kaxkoii aymuTopuH, rae o0yJ4aroTcst HHBAIUIBI M JIAIA C OTPaHHYEHHBIMU BO3MOXKHOCTSAMHE 3JJ0POBbS,
IpeyCMaTpUBAETCsI COOTBETCTBYIOLIEE KOIUYECTBO MECT IS 00yJaIOUXCsl ¢ YI€TOM HapyIIEHUH UX 340POBbSL.

Jns ocBOoeHHS AWCUWIUIMHBI MHBAIUIAM M JHLIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3I0POBBSI IPENOCTABISIETCS IOCTYH K
MeYaTHBIM MCTOYHUKAM, UMEIOIUMCS B HayyHOU 6ubnnorexe YenlV, ¢ mOMOLIBIO CHENUATIbHBIX TEXHUUECKUX CPEJCTB; AOCTYIL C
TIOMOIIBIO CHELUATBHBIX TEXHHUECKHX M MPOTPAMMHBEIX CPEACTB K OJJIEKTPOHHBIM HCTOYHHKAaM, MNPEICTAaBICHHBIM B Qopme
AJIEKTPOHHOTO JOKYMEHTa B (poHJe Hay4yHOU Oubnmorexkn UenlY uin 31eKTpOHHO-OMOIMOTEYHBIX CUCTEMAX.
Y4eOHO-MeTOIMUEeCKHE MaTEepUaIIBl Ul OOYYArONIUXCsl M3 YMCIIa WHBAJIHUAOB U JIMI C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 310POBbS
MPEeOCTABIAIOTCS B POpMax, aJallTHPOBAHHBIX K OTPAHUYEHUSIM UX 310POBbS U OCOOEHHOCTSIM BOCIIPHUATHS HH(OPMAIHU.

J171s1 M”HBAJIM/IOB ¥ JIUII C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHU 3JJ0POBbSI OCBOCHUE TUCLIUILTHHBI MOXKET OBITh YACTHYHO WITH TIOJTHOCTBIO
OCYIIECTBIICHO C UCTIOIb30BAHUEM AUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIL.

Ilpn mnpoBeneHWH NPOMEKYTOUHOW AaTTECTAMH [0 AWCIMIUIMHE OOyYaromMMCS C WHBAJIUAHOCTBIO M C OTPaHMYCHHBIMU
BO3MOKHOCTSIMH 37I0pPOBbsl 00ECHEUYMBACTCS 10 MX 3asABJICHHUIO IPEJOCTABICHHE B JOCTYHNHOHM (opMe B 3aBUCHUMOCTH OT HX
WHIUBUAYAJIBHBIX OCOOEHHOCTEH HMHCTPYKIMH O TIOPSAKE MPOBEICHUS NPOMEXKYTOUYHON aTTECTalluH, OIEHOYHBIX CPEICTB H
BO3MOXKHOCTH OTBETOB Ha 3a/laHus (IHMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpe, MUchbMeHHO wmpudtoM bpaiind, c
WCIIOJIb30BAHUEM YCITyT ACCUCTEHTa, YCTHO).

IIpu npoBeneHUH NPOLEAYPH! OLICHUBAHUS PE3YIbTaTOB 00y4eHHs MHBAIUIOB U JIMI C OTPAHUUCHHBIMU BO3MOKHOCTSIMH 3[J0POBbS
NpexycMaTpUBaeTCs UCIIOIb30BaHue penocTaBieHHbIX Yenl'Y min coOCTBEHHBIX TEXHUYECKHX CPEACTB, HEOOXOJUMBIX UM B CBSI3U
C UX MHIUBHIYAJIbHBIMU 0COOEHHOCTSIMU. [Ipy HEOOXOJUMOCTH HHBAINAAM U JIUIAM C OTPAHUYEHHBIMH BO3MOKHOCTSMH 30POBbS
IpeOCTaBIsIeTCs JOIOIHUTENILHOE BpeMs Ul IIOATOTOBKH OTBETa HA 3a/laHMs, IPOLeypa OLCHUBAHUS Pe3yIbTaToOB O0yUEHUs 110
JTUCIUIUINHE MOXKET MPOBOIUTHCS B HECKOJIBKO ITAIOB.

© ®I'BOY BO «Henl'V»




03.03.02 ®u3uka, HanpaBJIeHHOCTH (Mpoduias) «Puzukay, PI1/] mo nucnuninie « PU3NPaKTHKYM
1o ¢pu3NKe aTOMHOTO SIIPa M AJIeMEHTaPHBIX YacTuly», 2026 rox Hadopa, ouHasi popma o0yueHHs

Pabouasi nporpaMMa JTHCHUILIMHBI (MOIYJis1) 0100peHAa U peKOMEH/10BaHA:

[IpopexTop o yuebHoit paboTe yTBepxaeHo 27.02.26 A.A. CanamaToB

Y4eHBIM COBETOM (PU3UYECKOTO (PaKymbTeTa

[Iporokon 3acemanus Ne 04 ot 05.02.2026

[Ipencenarens YueHoro cosera

¢usnueckoro QakympTera COTJIACOBaHO M.A. 3arpebun

3acenanuem kadenpsl odeil u Teoperudeckoii puznKu

[potokon 3aceqanust Ne 06 ot 05.02.2026

3asenyromuii kadeapoit COIJIaCOBaHO A.E. Maiiep
ABTOpHI (COCTABHTEIH) A.E. Maiiep
A.A. D6enn

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal ¥V» ot «13»
anpens 2021 r. Ne 274-1



