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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO Dopma
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET P

®-Pabouyast mporpamma JUCHUIUTAHBI

JIUCT U3MEHEHU
B pa6ouyro nporpamMmmy aucuunIuHbl «AnepHas ¢gusnka»

Hampasnenue (cnieunanbHocTs): 28.03.02 Hanonn:kenepusi (éaxanagpuam)

Hamnpasnennocts (mpodums/criennanu3anys): HanonH:keHepHsi B MAIIMHOCTPOEHHH
®dopma 00yueHUS: OUHASA

n/n

®UO 3aBeaymwouiero Ka-

Conep:xxaHue u3MeHeHHsl WIH CChLJIKA | (heapoii, peanusyromieii
Ha NPWIaraeMblii TEKCT U3MEHEeHUs AMCUMILINHY/ BBIITYC-

Kawomei kadeapoi

IMoanucek Jara
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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

1. HEJU U 3AJAYU OCBOEHUA JUCIUIIJINHbI:
ey ocBoeHust AucuumInHbL: Llens moayns «@usukay u Kypea «SnepHas ¢pusnka», B 4act-
HOCTH, COCTOUT B (JOPMHUPOBAHUM Y CTYJIEHTA LIEJIOCTHOM CUCTEMbI 3HAHUH 110 OCHOBaM Kjlaccuye-
CKOM U COBpeMEHHO! (PM3UKHU, BBIPAOOTKE HABBIKOB MOCTPOCHUS (PU3NUECKUX MOJICICH U peIIeHUS
bu3nyeckux 3anad.

2MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JuctunnuHa "SAneprast pusnka’ oTHOCUTCS K BapuaTuBHOM yactu bioka 1 «/lucturmiuae! (Mo-
JyJIM)» OCHOBHOU npodeccroHanbHoi o0pazoBarenbHOi nporpammsl (OITOI) o HampasneHuo
28.03.02 «Hanounxenepusi». OHa yutaetrcs B 6-oMm cemectpe 3-0ro Kypca u 6a3upyercs Ha clie-
JYIOIIUX MPEIIIECTBYIONINX YIYEOHBIX TUCIUILUIMHAX
e (O3HaKOMHUTENbHAS MPAKTUKA
e HayuHo-uccnenoBatenbckas paboTa (MoIy4eHne MePBUYHBIX HABBIKOB HAYYHO-
HCCIIEI0BATEILCKOM PabOTHI)

151 0CBOEGHHMS TUCLMILIMHBI CTYAEHT JOJKEH UMETh CIEAYIOLIUE «BXOAHBICY 3HAHUSA, YMEHUS,
HAaBBIKM Y KOMIIETCHIUU:

* BJIaJIETh METOJIaMH MAaTEMAaTUYECKOT0 aHAIN3a U BEKTOPHOM anreopsl,

* BJIaJICTh OCHOBHBIMU MOHSATHUSMH U 3aKOHAMU TPEABIIYIINX Pa3/IeioB o0mmel GU3uKy;

* YMETb I0JIb30BaThCs TI100abHBIMU HH(POPMALIMOHHBIMU PECYPCaMU,

* BJIQJIETh COBPEMEHHBIMU CPEICTBAMM TEJIIEKOMMYHHKAIUHI,

* HCIOJIb30BaTh HAaBBIKU Pa0OOTHI ¢ MH(OpMaIel U3 pa3IudHbIX HICTOYHUKOB JUIs PEeLIeHus 00-
pa30BaTENIbHBIX 3a/1a4.

Pe3ynbTarhl 0OCBOCHMS TUCIUIUIMHBI OYyT HEOOXOIUMBI JJI adbHEHIIIEro mpolecca 00y4ueHust
B paMKax MOATAHOTO (OPMUPOBAHUS KOMIETSHIIUNA MTPH U3YYSHHUH CIEAYIONINX CHEI[HaTbHbBIX
JUCILUILIMH U OJI0KOB:
e Komno3unuonHsle Marepuansl. MeTanioMaTpuiHble, C TOJTUMEPHON MaTpulien
BricokoBaKyyMHBIE TEXHOJOTUUECKHE MPOLECCHl B HAHOMHXKEHEPUU
Hanonnexkrponuka
DU3UKO-XUMHYECKHE OCHOBBI HAHOTEXHOJIOTUI
TexHOMOTHYECKHE CUCTEMBI B HAHOTEXHOJOTUSIX
CtpyKTypa ¥ CBOMCTBA METAITHYECKUX HAHOMATEPUATIOB
SAnepHas pusnka
OCHOBBI HAJIGKHOCTH TEXHHYECKUX CUCTEM
[Ipumenenne DBM B HHKEHEPHBIX pacdeTax
[IporpaMMHbI€ CTATUCTUYECKHE KOMILIEKCHI
CornpoTuBiieHHE MaTEPUATIOB
MexaHuKa MaTepragoB U OCHOBBI KOHCTPYHPOBAHUS
[IpegaumniioMHas npakTuka
TexHonmoruyeckast (MPOEKTHO-TEXHOJIOTUYECKAst) MpaKTUKa
BBHITIOJTHEHUE U 3aI[UTa BBITYCKHOW KBATU(DPHUKAITMOHHON paObOThI
MOATOTOBKA K C/Iaue U cada rocyJapCTBEHHOTO dK3aMeHa
[Tonyyenue u 00paboTKa METAIUIOB U COCTUHEHU I
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3. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCIHUII-
JIMHE (MOAYJI0), COOTHECEHHBIX C IINTAHUPYEMBIMMU PE3YJIBTATA-

MM OCBOEHMA OIIOII

[Tpornecc n3yyeHus JUCUUIUIMHBI HANIPaBJIeH Ha (JOpMUPOBAHHUE CIIEAYIOMIMX KOMITETECHIIUNA:

Koa n naumenoBanue
peaniu3yeMoii KoMIeTeH-

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00yUeHUs MO JUC-
HUIJIMHE (MOIYJI10), COOTHECEHHBIX ¢ HHAUKATOPAMM J10C-
THKeHHUS KOMIIeTeHIIU I

107071

IIK-3

Hcnonb3oBaHne METOAUK
KOMIUIEKCHOTO aHaIn3a
CTPYKTYpHI U (PU3HKO-
XMMHYECKHX CBOICTB Ha-
HOMATEpPUAJIOB M HAHOCT-

PYKTYp

YMeTh:

Baagern:

3HaTh: OCHOBHBIC IIOHATHUS U 3aKOHBI HﬂepHOﬁ (1)I/ISI/IKI/I, I'pa-
HHUIBI UX IPUMCHUMOCTH,

- IPUMEHSTh 3aKOHBI KBAHTOBOW MEXAHUKH JIJI OITUCAHUS
JBUKCHHS] MUKPOYACTHUIL: TPABHIILHO BBIOMPATh CUCTEMBI OT-
cyeTa, peniaTh 3aa4i Ha COOCTBEHHBIE 3HAYEHUS ISl PO~
CTEUIINX CIy4aeB OAHOMEPHOTO JBUKEHUS, UCIIOJIb30BATh
onepaTopbl COOTBETCTBYIOIINX JUHAMUYECKUX MIEPEMEHHBIX U
COOTHOILIEHUS MEXKIY HUMHU;
- - IPUMCHATH 3aKOHBI M TOHATHS SIIEPHON (DU3HKH TIPU pac-
CMOTPEHUH BOIIPOCOB, CBA3AHHBIX CO CTPOCHUEM aTOMHBIX
SIIEP U KX MOJIEIISAX, SAJICPHBIX PEAKIUIX U B3AUMOACHCTBUAX
3JIEMEHTAPHBIX YaCTHLI;

- YMEHHUEM pELICHUS THUIIOBBIX 3a/lay, CBSI3aHHBIX C DKCIEPU-
MEHTQJIbHBIMU OCHOBAHMSIMHM SJIEPHOM (U3MKHM, U 33434 Ha
COOCTBEHHBIE 3HAYEHUS AJIS MPOCTEHIINX CIy4aeB JBHXKEHUS
MHUKpPOYaCTHII,
- HaBbIKAMM pacyeTa CpeJHUX 3HAa4eHUH AMHAMHUYECKUX Iepe-
MEHHBIX, a TaKXXe 3a/1a4, CBSI3aHHBIX C M3YYEHHEM CBOMCTB U
MoJiesiell aTOMHBIX Si7Iep, PaJUOAKTUBHBIM PaclajioM, SIepHbIM
CHUHTE30M U B3aMMOJICHCTBHEM YaCTHI] C BEIECTBOM.

4.1.

4.2. Tlo Buaam y4eOHOii padoTsl (B yacax):

4.OBPBEM JJUCHUIIJINHBI

O0beM TUCHUILUIMHBI B 3a4eTHBIX eqnHunax (scero) — 6 3ET

Buj yuebHoii pado-
ThI

KosanuectBo yacos (popma o0yueHnusi- ouHast)

Bcero nmo mia-
HY

B 1.4. mo cemecrpam

6

7

e}

1

2

3

4

KonrtakTHas pabota
oOyyaromuxcs ¢ npe-
M10/1aBaTEeJIEM B COOT-
BeTCTBUHM C YII

85/85

85/85

AynuTopHbIE 3aHS-
TUS:

85/85

85/85

e Jlekmuu (B T.4. 0
HpID*

34/34

34/34
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® IPAKTHYECCKHE U 17/17 17/17
CEeMUHapCKHe 3a-
Hatus (B T.4. 0
ITpIT)*
e naboparopHbie pa- | 34/34 34/34
0O0TBI, TPAKTUKY-
™Mbl (B T.4. 0
ITpIT)*
Camocrosrtenbhas pa- | 59/59 59/59
6ora
dopma TeKyIIero KoHntposnbnsie KoHntposbnsie

KOHTPOJIS 3HAHUH U
KOHTPOJIS
CaMOCTOSTENILHON pa-
0OThI: TECTUPOBAHUE,
KOHTp. paboTa, KoJI-
JIOKBUYM, pedepar u
np.(He MEeHee 2 BU-
JIOB)

pabortsl (2), 10-
ITYCK K BBIMOJI-
HEHHUIO J1a0. pa-
OOTHI.

pabortsl (2), 10-
ITYCK K BBITIOJTHE-
HUIO J1a0. pabOoTHI.

KypcoBas pabora

He npenycmorp.

He npenycmorp.

Buas! mpomexyrou-

3auér o 126

3auér o 126

HOU aTTecTanuu (dK- MPAKTUKYMY; PaKTUKYMY;
3aMeH, 3a4eT) DK3amMeH DK3aMeH

(36/36) (36/36)
Bcero vacos mo quc- | 180/180 180/180

OUITIIMHE

*B crydae HeoOX00UMOCmU UCNONL308AHUS 6 y’{€6HOM npoyecce yacmuyHo/ UCKIIOYUMETbHO
aucmaHuMOHHblx 06p61306617’l’l€.7leblx MexHoNocull 6 ma6ﬂu14e uyepes cCjleul yKasvleaemcs

Koauuecmeo

yacoe pabomvi

OUCMAHYUOHHOM popmame ¢ NpUMeHeHUeM dIeKMPOHHO20 00YYeHUsL.

HIIC ¢ ob6yuarowumuca 011 NpOBeOeHUs 3aAHAMUL 8

4.3. Coaep:xanue AUCUHILIMHBI (MoayJisi.) Pacnipegenenue 4acoB 1o reMam U BUaaM

y4eOHoii padoThI:

®opma 00yueHHs: OuHas

Buabl yueOHBIX 3aHATHIH (I)opMa
AyIuTOpHBIE 3aHATHS 3ans- TEeKyLIero
- aMo-
Hassanue pas- TpakTu- Jladopa THA B Camo KOHTPOJISI
Bcero TOpPHbIE MHTEP | CTOATENb | gpappii
AeJIOB U TeM YecKkue
Jleknun pabo- aKTHMB | Has pa-
3aHATHS, .
TBI,IPAKTH HOM oorTa
CeMHHapBI
KYMBI dopme
1 2 3 4 5 6 7
Pazoen 1. Ocnosnuvle xapaxmepucmuxu amomHbvIX s0ep
1.1.Pa3zmepsl 6 2 2 2 Kon-
saep. Metoibl TPOJIbHBIE
ONpeEAEIECHUS paboThI
pa3MepoB sijpa. (2), no-
1. 2. 3apsnsl 4 1 1 2 IIyCK K
anep. OnbIThI BBIIIOJIHE-
dopma 5u3 20
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VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET Popua
®-Pabouast nporpamMma JUCLIHILTHHEI
Yeasuka 110 omn- HUIO J1a0.
peleneHuIo 3a- pabo-
psna sapa. TBI,DK3aMe
1.3.Metobl 3 1 1 1 H
onpeeIcHus
macc siiep. Co-
CTaB sapa
1.4.Oneprus 3 1 1 1
CBSI3U U YC-
TONYHUBOCTH
sanep.
1.5. CouH n 2,25 0,25 1 1
MarHUTHBIN
MOMEHT SIIpa.
1.6. DnekTpu- 2,5 0,25 0,25 2
YyeCKUU KBajl-
PYIOJBHBIN
MOMEHT SIIpa.
1.7.YetHOCTH 2,25 0,25 2
COCTOSIHUH.
Paszoen 2. Paouoaxmusrocmeo.
2.1.Bugpr  pa- | 12 2 2 6 2 Kou-
JHOAKTUBHOCTH. TPOJIbHBIE
3aKoH paJnoaK- paboThI
TUBHOTO pacma- (2), no-
na IMyCK K
2.2.Anbda- 12 1 1 8 2 BBITIOJTHE-
pacnaf siaep. HUIO 71a0.
pabo-
2.3.bera-pacnan | 10 1 1 6 2 TBI,2K3aMe
sanep. H
2.4.I'amma- 14 1,25 1,75 8 4
U3IIy4eHHE
anep. Oddexr
Meccbayapa
Pazoen 3. Hoepnwie peaxkyuu.
3.1.3akoHbBI CO- | 5 1 2 2 Komn-
XpaHEeHHUS. TPOJIbHBIE
DHepruu peax- paboThI
117078 (2), no-
3.2.Mexanusmsl | 3 1 2 IyCK K
peaKIu. BBITOJIHE-
3.3.CeucHue 3 1 2 HUIO J1a0.
peaKIu. pabo-
3.4.Peakuyu 4 1 4 TBL,OK3aMe
0T N€HCTBUEM H
MIPOTOHOB U JIp.
YaCTHII.
3.5.Ilonyyenue | 3 1 2
dopma 6 u3 20
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TPaHCYpPaHOBBIX
AJIEMEHTOB.
Pazoen 4. Aoepunvie cunvt u mooenu amomHulx s0ep.
4.1.M3otommuec | 3 1 2 Kon-
KUH crivH. Me- TPOJIbHBIE
30HHAsI TEOPUS paboThI
SJIEPHBIX CHUJI. (2), no-
MyCK K
BBIIIOJIHE-
4.2. Monenu 6 1 1 4 HI11O J120.
ATOMHBIX SIJEP. pabo-
Kanenpnas mo- ThLOK3aMe
Jienb siapa. H
Mogaens ®ep-
MU-Ta3a.
Pazoen 5. /lenenue u cunmes saoep.
5.1.1lerHas pe- | 6 1 1 4 Kon-
aKILMS JIEJICHUS. TPOJIbHBIE
Koaddumment paboThI
Pa3MHOKEHUS (2), no-
HEHUTPOHOB. IIYCK K
Kpurtnueckas BBIIIOJIHE-
Mmacca. HUIO J1a0.
5.2 .5 nepHble 6 1 1 4 pabo-
peaKkTophl Ha ThI,2K3aMe
TEIUIOBBIX HEW- H
TpoHax. I'ere-
POTEHHBIE peak-
TOPBL.
5.3.Cuntes yier- | 6 1 1 4
kux sauep. Tep-
MOSIZIEpPHBIE Pe-
aKIIIH.
Pazoen 6. Inemenmapnvie yacmuyol.
6.1.0cHOBHBIE 5 1 2 2 Kon-
XapaKTepUCTH- TPOJIbHBIE
KM dJIEMEHTap- paboThI
HBIX YaCTHII. (2), no-
6.2.MexaHu3msl | 6 1 1 4 IyCK K
B3anUMOJICUCT- BBITIOJIHE-
BHUSI DJIEMEHTap- HUIO 71a0.
HBIX YaCTHII. pabo-
6.3.OnexTpomar | 3 1 2 ThI,OK3aMe
HUTHBIE B3aH- H
MOJICHCTBUS.
6.4.CunpHblie 4 1 1 2
B3aUMOJICUCT-
BHSI
dopma 7 u3 20
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VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET opma
®-Pabouast nporpamMma JUCLIHILTHHEI
6.5.Ca0ble 6 1 1 4
B3aHUMOJCHUCT-
BUS
6.6.00benuHeH | 4 1 1 2
e B3auMOJIeH-
CTBUH.
Pazoen 1. Paduayuonnsie 6030elicmeus a10epHslx 4acmu
7.1. Enqunniel 3 1 2 Kos-
U3MEPEHUS U3- TPOJIbHBIE
JTy4CeHUN paboThl
7.2. Bzaumo- 7 1 2 4 (2), no-
JICHCTBHE HOHOB MYCK K
C BCIIICCTBOM. BBIIOJIHE-
7.3. B3aumo- 3 1 2 HUIO J1a0.
JIeHCTBHUE raM- pabo-
Ma-KBaHTOB C TBL,2K3aMe
BCIIIECCTBOM. H
Pazoen 8. Ycxkopumenu 3apsasceHnvix uacmuy,.

8.1. DnexTpo- 4 1 1 2 Kon-
CTaTHYECKUU TPOJIbHBIE
YCKOPHUTEIb HO- paboTsl
HOB. (2), no-
8.2.Iluxmmyeck | 6 1 1 4 IyCK K
1€ YCKOPUTENHU BBITOJTHE-
MIPOTOHOB. HUIO J1a0.
8.3. Huknuue- | 6 1 1 4 pabo-
CKHE YCKOpHUTE- TBL,DK3aMe
JIY HJIEKTPOHOB. H
8.4. Jlunetinple | 1 1
YCKOPHUTEIIH..
8.5. Yckopure- | 6 1 1 4
JI1 Ha BCTpEY-
HBIX MTy4Kax.
Htoro: 144 34 17 34 59

5.COAEP)KAHUE JUCHUJINHBI (MOYJIS)

Pa3nes 1. OcHOBHBIE XapaKTePHCTHKH ATOMHBIX sJiep.

1.1. Onbitel  Pesepdopna. Ceuenue ympyroro paccesHus anbda-uactun. Oopmyna
Pezepdopna.

1.2. CoctaB simpa. MaccoBoe umncino u Macca sigpa. M3oTormsl, n300aphl.

1.3. 3apsagsl snep. OneiTel Yensuka 1o onpeneseHuo 3apsaa sapa. Pazmepst suep. Me-
TOJIbI OIIPEIETICHHSI pa3MEPOB AIpA.

1.4. OHeprus cBsi3u M yCTOMYMBOCTB SiA€p. Y A€NbHAs SHEPrus

CBSI3M U €€ 3aBHUCHUMOCTHh OT aTOMHOTO HOoMepa. Maruueckue siapa. CtaOmibHBIE U pa-
JHOAKTUBHBIE A/1pa.

1.5. CniuH 1 MarHUTHBIA MOMEHT spa. SaepHblid MarHeToH. ['MpPOMarHUTHOE COOTHO-
nieHre. Meronpl onpezeneHus cnuHa sipa. CBEpXTOHKas CTPYKTypa YpPOBHEH SHEPTrUM aTOMOB.

dopma 8 u3 20
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N3Mepenne MarHuTHOro MOMEHTa sigep merogom SAMP.
1.6. DnekTpuyeckuil KBaApynoiabHbIE MOMEHT siapa. Dopma sanep.
1.7. YeTHOCTBH COCTOSIHUI. 3aKOH COXPAHEHUSI YETHOCTH.

Pa3gen 2. PAaaHoaKTHBHOCTb.

2.1. EcTecTBeHHas U UCKYCTBEHHAsl paJMOaKTUBHOCTb. Buapl paguoaktuBHoctu. Panno-
aKTHUBHBIE ceMeicTBa. 3aKOH paJnoakTUBHOro pacnazga. [loctosnnas pacnaga. Ilepuon momy-
pacnaga. AKTUBHOCTh. EqvHUIIEI H3MepeHus: akTUBHOCTU. CpeiHee BpeMsi KU3HHU sIpa.

2.2. Anpda-pacnan. Cnektpsl anbda-dactui. CBoiicTBa anbda-pacmana. Teopus
anbda-pacnana. TynHenbHbId 3Qdekt. Pazmepst sapa.

2.3. bera-pacnag sinep. Buaer Oera-pacnama. YcloBUs 3JE€KTPOHHOTO, MO3UTPOHHOTO
npeBpaimiennii U K-3axpara. Xapaktep Oera-criektpa. ['unoresa neritpuno. Cnaboe B3aumMoeii-
ctBue. Hecoxpanenue uetHocTu npu 6eta-pacnane. CP-uHBaprHaHTHOCTh. 3aKOHBI COXPAHEHUS
¥ TIpaBmiia oTOOpa B Oera-pacnae.

2.4. N'amMa-uznydeHue saep. DNeKTpUuYecKue U MarHuTHbIe nepexonsl. [IpaBuiia ot6opa
U TIOHSTHE O MYJBTUIIOIBHOCTH U3IyYeHUS. SnepHas uzomepus. BHyTpeHHssT KOHBEpCHSI dJIEK-
TpoHOB. Dddekt MeccbOayspa U ero npuMeHeHue.

Pasznen 3. SAnepubie peakumu.

3.1. Knaccudukanus saepHbIx peakuuil. 3aKOHBI COXpaHEHHS. DHEPTUH peaKuu. DH]0-
TEPMHUUECKHE U dK30TepMuyeckue peakuuu. Ilopor peaknuii.

3.2. Mexanusmsbl peakuuu. Ilpsameie saepubie peakuuu. CocTaBHOE Aapo. DHEpreruye-
CKas Juarpamma peaklui, IpOTeKalouMX yepe3 coctaBHoe sapo. [Topor peaknum.

3.3. Ceuenue peakuuu. OyHKIUSA BO30OYKICHHS PEakIMU. Y pPOBHU COCTaBHOTO sapa. Pe-
30HaHCHbIE peakuuu. Popmyna bpeita-Burnepa.

3.4. Peakuuu non neiictBueM anb(a-yacTull, MPOTOHOB, IEUTPOHOB, HEUTPOHOB. DOTO-
anepHble peakiuu. OCOOEHHOCTH peakIMU TMOA JeHCTBUEM JIETKUX HOHOB.

3.5. IlomydeHue TpaHCYPAHOBBIX DJIEMEHTOB.

Pa3nes 4. SinepHble cuJIbl 1 MOJEJIH ATOMHBIX si/Iep.

4.1. Buasl B3aumopelictBua B npupone. (OCHOBHBIE XapaKTEPUCTHKHU SIIEPHBIX CHIL.
IIpyHIMIT M30TONMYECKOW WHBApPHAHTHOCTHU SIIEPHBIX CwiI. M3oTommMueckuil crivH. Me3oHHas
TEeOpHUs AACPHBIX CUIl. MIo-Me30HbI. ITn-Me30HBIL.

4.2. Monenu atomubIx suep. KanempHas monmens simpa. Popmyna Baiimzekkepa. Mo-
Jienb siiepHbIX o0onouek. KosekTuBHbIE CBOMCTBA sep.

Pa3zgea S. /lesienue u cuHTe3 s/1€P.

5.1. Obmee omucanue mporecca neneHus. Jlenenue siaep Mmoja eWCTBHEM HEHTPOHOB.
Heiitpons! nenenus. Lennas peakuus nenenus. Koadoumuent pasmuoxenus HedTpoHoB. Kpu-
Tuyeckas macca. OTpakaTesd HEeHTPOHOB. SiepHbIe peakTophl Ha ObICTPBHIX HEUTPOHAX.

5.2. Ponp 3amemnureneil. SlnepHble peakTopbl Ha TEIUIOBBIX HEHWTpoHax. I'ereporeHHbIe
peakTopsl. YIpaBiIeHUE peakToOpoM. Poilb 3ana3IpIBarOIINX HEUTPOHOB. fl1epHas SHEPreTrKa.

5.3. Cunres nerkux saep. TepMmosinepHble peakuuu. SnepHble peakiuu Ha 3Be31ax. Tep-
MosiiepHast 6om6a. [Ipobiema yrpaBiasieMoro TepMOSIICPHOTO CHUHTE3A.

Pa3nen 6. DiaemeHTapHBIE YaCTHIBI.
6.1. OCHOBHBIC XapaKTEPHUCTHKH JIEMEHTapHbIX dacTull. CoOCTBEHHas Macca. DJeK-
Tpuueckuil 3apsa. MaruutHbeiii MomeHT. CrnuH. Bpewms sxusnu. bapuonnsliii 3apsan. Coxpane-
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HUE AJIEKTPUYECKOro M OapHOHHOTrO 3apsaa. AHTudactuubl. M3otonuueckuit cimH. CoxpaHe-
HUE M30TONMYECKOIo CIMHA U ero npoekunu. CtpaHHOCTb. COXpaHEHUE CTPAaHHOCTH.

6.2 MexaHu3Mbl B3aMMOJICHCTBHS 3JIEMEHTAPHBIX YacTULl. BUpTyalibHbIE YaCTHIBI.

6.3. DneKTpoMarHuTHbBIE B3auMOAeHcTBUS. Mcryckanue u norjiomenue (oToHOB. YIpy-
roe paccessHue IEKTPOHOB.

6.4. CunbHble B3aumoseiictBus. Knacudukanus agponos. bapuonst n me30Hbl. MyIbTH-
IUIETHI U cynepMynbTurieTsl. KBapku u rroonsl. KBapkoBast Mosenb agpoHoB. HoBbie kBaHTO-
BbIE UKMCJIa DJIEMEHTApHbIX yacTull. [{BeT, ouapoBaHue 1 UCTUHA.

6.5. Cnabpie B3ammojielicTBHs. MI0-ME30HBI M Tay-Me30Hbl. KaimnOpoBouHbIe OO30HBHI.
Heiitpono u antuneitpuno. CrivpaibHoCTb. JlenToHHbIN 3apsaa. CoxpaHEeHUE JENTOHHBIX 3apsi-
noB. HecoxpaHeHne 4eTHOCTH B clIaObIX B3aUMOJICHCTBUSIX.

6.6. DKpaHMpOBKa 3apsA/ia B KBAHTOBOW DJIEKTPOAMHAMHUKE. 3aBHCHUMOCTh KOHCTaHT
B3aMMOJICHCTBHS OT MepeAaHHoro umnyiabca. OObeIUHEHHE DJIEKTPOMATHUTHBIX W CJIa0BIX
B3aUMO/JICUCTBUL.

Pazgen 7. PaguanuoHHbIe BO3ACCTBUSA SAACPHBIX YaCTHIL

7.1. EnuHunbl U3MEpeHus U3JIy4eHU U X BO3JeicTBUI Ha BelecTBO. AKTUBHOCTD. [1o-
ToK. [loryomenHas no3a. OKBUBaJeHTHAs J03a.

7.2. B3aumopeiicTBie HOHOB ¢ BelecTBoM. Heynpyroe (3;11€KTpOHHOE) B3aUMOIEHCTBHE.
®opmyna bere-bnoxa. Ynpyroe (saepHoe) B3aumoaericTue. Pagnanmonnsie nedextsl. [Ipooe-
I'Ml HOHOB B BelllecTBe. B3anMosieiicTBHUe 371EKTPOHOB C BELIECTBOM.

7.3. BzaumojieficTBuE raMMa-u3ay4eHHs C BELLIECTBOM.

Paspnen 8. /lerekTophl siAePHBIX H31y4E€HHH

8.1. OCHOBHBIE XapaKTEPUCTHKHU JETEKTOPOB. TpekoBbie neTekToprl. Kamepa Bunbcona,
My3bIPbKOBAsi U KICKPOBasi KAMEPHI.

8.2. T'a3oHanosHeHHbIe neTekTopbl. MoHuzanuoHHas kamepa. lIponopuuonanbHbIN
cuetunk. Cuetunk [ eitrepa.

8.3. TBepnorenbHble eTeKTOPEl. CHMHTWIISLMOHHBIN I€TEKTOp raMMa-u3iydenuit. Io-
JYIPOBOJHUKOBBIE JIETEKTOPHI YACTHII.

Pa3nen 9. Yckopuresn 3apsizkeHHbIX YaCTHIL.

9.1. DneKkTpoCcTaTUYECKUI YCKOPUTEIh HOHOB.

9.2. Huxinyeckue yckoputenu npoToHoB. L{ukinorpon. ®@a3zorpon. CUHXPOTPOH U CHH-
Xpoda3oTpoH.

9.3. lluknuyeckne yCKOPUTENHN 3IEKTPOHOB. beratpoH. MUKpOTpOH.

9.4. JIuneiiHble YCKOPUTEIN.

9.5. Yckopurenu Ha BCTPEYHBIX MTyYKaX.

6. TEMbI TIPAKTUYECKNX U CEMUHAPCKHNX 3AHSITAM

. Paccesinue yactun Ha siapax. @opmyna Pesepdopaa.
. 3aKOH PaIMOAKTUBHOIO pacraia. AKTUBHOCTb.

. Anba-pacna.

. B u B’-pacmanml. K-3axsar.

. N'amma-usnydenue suaep.

. SlnepHble peakuun.

. AxtuBanus o0pa3ioB Noj AeicTBUEM HEUTPOHOB.

. enenue snep nmoa qecTBUEM HEUTPOHOB.
9.TepMosiiEpHBII CUHTES.

03N NS W~
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3amaun OepyTes U3 COOTBETCTBYIOMIUX paszaenoB c0. 3anau M.E. Mpomnosa.

7. JABOPATOPHBIE PABOTbBI
PaGora 1. HOHHU3AITHOHHBIH METO/J H3MEPEHUA
AJEPHOIO H3JIYYEHHUA. CHATUE PABOYEH
XAPAKTEPHCTHKH CYETYHKA EUTEPA-MIOJIJIEPA

[{enb paboTel: 3ydyeHue npoieccoB, MPOUCXOAAIIUX B ra3e Mol AeCTBUEM HOHU3UPYIOIIETO
HU3ITYyUYCHUSA B IMPUCYTCTBUH IMOCTOAHHOI'O 3JICKTPUYCCKOI'O IMOJIA; IMMPUHIIUIIOB ﬂCﬁCTBHH ra3oHa-
MOJIHEHHBIX CUETYMKOB YaCTHUI; CHATHE paboueil (CueTHON) XapaKTepUCTUKH cueTunka [ eiirepa-
Mronnepa.

O6opynosanue: 1. brok nerekruposanusi bJIB/Ib2-02; 2. [Ipubop cuernsiit [1C02-5; 3. Uc-
TOYHUK BBICOKOBOJIBTHRIM BHB-30-01; 4. Mcrounnk HU3KOBOJBTHRIH 591-89; 5. McTounuk Oe-
Ta-U3TydCHHUS.

PaGora 2. CTATHCTHYECKHH AHAJTH3 PACIPEJEJIEHHA YHCIIA YACTHII,
3APEI'HCTPUPOBAHHBIX IIPUBOPOM

Llens paboTer: O3HAKOMIIEHHE C POCTHIMU MaTeMaTHYECKUMHU METOIaMH 00paObOTKH Pe3yIib-
TaTOB U3MEPEHUH, UCCIIeI0BaHUE CTATUCTUUECKOTO PACHPENENICH s YUClla UMITYJIbCOB OT CYET-
yuka ['eiirepa-Mroiiepa.

Ob6opynosanue: 1. brok nerekruposanusi bJIB/Ib2-02; 2. IIpubop cuernsiit [1C02-5; 3. Uc-
TOYHUK BBICOKOBOJIBTHRIH BHB-30-01; 4. McTouHnk HU3KOBOJBTHRIM 591-89; 5. McTounuk Oe-
Ta-U3JIy4eHHUS.

Pabora 3. U3SMEPEHHUE IIPOBETOB AJIb®@A-YACTHI] B BEIIIECTBE

Llenb paboTel: O3HaKOMIIEHHE C TIPOIIECCAMU B3aUMOICUCTBUS 3apsi-)KEHHBIX YaCTHII C BEIlle-
CTBOM; U3MEPEHHE MPOOETOB ab(}a-yacTHUIl B BO3IyXeE.

[Tpubops! u nmpunHamexuHoctu: 1. bnok nerextupoanus thna bBJABC3-1eM ¢ nerexkTopom
anbda-mzydenus; 2. binok Beicokoro Hanpspke-Huss BHB-30-01; mepecuernstit mpudop 11C02-5.
3. anb(ha-MCTOUHUK.

Paéoma 4. OIIPEJJEJIEHHUE BEPXHEH I'PAHHI[bI BETA-CIIEKTPA

Llenp paboTel: O3HAKOMIIEHHE C TEOpUel 1 OCHOBHBIMHU XapaKTepHCTUKaMH OeTa-pacraja u
0eTa-uCTOYHUKOB; MCCIIEI0BAaHUE MOTJIOUICHHUS AJIEKTPOHOB B Pa3jMYHBIX MaTepHajiax IMyTeM
M3MEpPEHUS 3aBUCUMOCTH MHTEHCHUBHOCTH TIOTOKA 3JIEKTPOHOB OT TOJIIMHBI ITOTJIOTUTENEH; OIl-
peliesieHue 10 KPUBOi MOTJIOIIEHUS] MAKCHUMAJIbHOM SHEPIUHU 3JIEKTPOHOB OeTa-pacnana.

[Tpubops! u nmpuHaanexHocTu: 1. CHUMHTUIIAIMOHHBIA U3MepHUTeNnbHbIN 300 72013; 2. Pa-
muometp Robotron 20046; 3. HaGop mornotureneit uz Al paznuunoit Tonmmssl; 4. Paanoak-
TUBHBII NIpenapar 0gr+90y

Pabora 5. OIIPEJAEJIEHUE SHEPTUU 'AMMA-KBAHTOB METO/JOM IIOI'JIOLIE-
HIA

[lens paboTel: O3HaKOMIIEHHE C MPOILIECCaMU B3aUMOJAEHCTBHSI TaMMa-KBAaHTOB C BEIIECT-
BOM. DKCIIEPUMEHTAIbHOE MCCIIEI0BaHUE Ipoliecca ocaabaeHnss HHTEHCUBHOCTH ITy4Ka raMmma-
KBAaHTOB I10CJIE IPOXO0XKAEHUS Yepe3 MOTJIOTUTENN Pa3INYHOro CocTaBa U TonmuHbl. Onpenene-
HHUE SHEPrul MOHOXPOMATHYECKOTO TaMMa-M3JIyuyeHHs o Kod(duuueHty nornomenus B Al,

Cu, Pb.
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[TpuGopsr n npunamiexxaoctu: 1. biaok nerekrupoBanus tuna bJIBC3-1eM co cumHTHILIA-
IIMOHHBIM CUYETYUKOM ramMma-uziydeHus; 2. Pagunomerp «Robotron 20046y»; 3. CBHHIIOBBII 0JIOK
— kosutumarop; 4. Ha6op mormoruteneit uz Al, Cu u Pb pasnuunoii tommuusr;, 5. McTOYHHK
ramma-Mu3J1y4eHus.

PaGora 6. OIIPE/JEJIEHHUE YJEJIBHOH AKTHBHOCTH BETA-IIPEIIAPATA. OII-
PEJIEJIEHUE TIIEPHO/NA 110J1YPACHA/JA AOJITOZKHBYIHIET O U30TOIIA

Lenb paboThl: O3HaKOMJICHHE C SIBJICHUEM PaJMOAKTUBHOCTH, TUIIAMHU PACHaJOB M 3aKOHOM
paaroakTUBHOTO pacnana. O3HAaKOMIICHHE C METOJaMH U3MEPEHUS aKTUBHOCTH OeTa-aKTUBHBIX
mpenapaToB U mnepuoja mnoiypacnaga. OnpezeneHrne aKTUBHOCTH OeTa-MCTOYHHMKA M Mepuoja
nojypacrajaa u30Tomna K.

[Tpubopsr u mnpunaanexHoctu: 1. bera-paguomerp PYB-011II; 2. ITornotutens u3 anto-
muHus; 3. PagnoaktuBHbii npenapar (coib kanus KBr).

Pa6ora 7. JOSUMETPHA AJEPHBIX H3/IVYEHHH/

HCJIB pa6OTHZ O3HAKOMIJICHUEC C OCHOBHBIMH IMOHATHUAMHU, OIMPCACICHUAMU U CAUHHULIAMU HU3-
MEpCHUA, UCIIOJIB3YECMbIMHU B JJO3ZUMCTPUU AACPHBIX I/I3J'Iy‘leHI/II71; O3HAKOMIJICHUC C TO3UMETPUYC-
CKHMHU HpI/I60paMI/I; OLICHKA aKTUBHOCTH PaJHOAKTHBHOIO IMperiapara 1o MOIIHOCTHU AO35bI.

Ob6opynosanue: 1. Pagnomerp-nozumerp MKC-01P-01; 2. Josumerp API-05M; 3. Jlo3u-
metp Hocumbiii [IKC-0,4; 4.Vcrounuk monusupyromero usinydenus 137Cs umm 60Co; 5. Jlu-
HelKa.

Ornucanue paboOT M METOJAMYECKUE PEKOMEHIAIMH 110 WX BBHITIOJHEHHIO COJIEPIKATCS B METO-
IUYECKHUX ITOCOOUIX:

1. E.I'. Kanamnukos. SAnepnas ¢usuka. Ynl'yY, 2000. — 98c.

2. K.H. Anapeesckuii, E.I'. KanamuukoB. MeToibl 1€TEKTUPOBaHNS HUOHU3UPYIOLINX H3IY-
yenuii. Ynl'Y, 2004. — 83c.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHbIX PABOT, PE@EPATOB

Kypcossie paboTsl 1 pedepatsl no kypcy Pusnka siapa He IPeIyCMOTPEHBI.
KonTpoJubnbie Bonpocs! (k padore 1):

1. Kakue sneMeHTapHbIE IPOLECCH] IPOUCXOAST B ra3e MoJA JISHCTBUEM 3apsDKEHHBIX YacTHIL
IIPU HAIWYWHU SJIEKTPUIECKOTO MOJIsA?

2. 13 xakux cooOpakeHuil BHIOUPAIOT ra3 JUIsl ra30BbIX CYETYUKOB?

3. Kak o6bscusercsa xapakrep BAX razoBbix c4eTyukoB?

4. JInsa Kakux Lened IpUMEHSI0T MOHNU3ALMOHHBIE KaMephl, IPONOPLUOHAIbHBIE U TEUTepOB-
CKHE CUETUUKHN?

5. Uro nmaer cueTHas xapakrepucTtuka? Uem ompenensiercs BeIWYMHA ITOPOrOBOTO HampsiKe-
HUS?

6. UTo Takoe «MEepTBOE BpeMsI» CUETUMKA U pa3pelIaronas CriocCOOHOCTh?

7. Kak BoccTaHaBiIMBaeTCs YyBCTBUTEILHOCTh pabodero oobeMa cueTynka’?

KonTpoJsbHbie Bonpocskl (k padore 2):

1. OxapakrTepusyiiTe OMHOMHAILHOE pacmpe/eicHHE.
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2. B kakux cuTyanusx npumMeHumo pacnpenenenue Ilyaccona? Kakue mapameTpsl Xxapakre-
pHU3YIOT 3TO pactpenenenue? Yem ompenenseTcs cpeiHeKBagpaTHUHas OMIMOKa 3TOro pacrpe-
NeJIeHus?

3. OxapaxTepusyiTe HOpMaJbHOE pacipeneiacHue. KakoBa BEpOsSTHOCTh MOINAaJaHUs 3Hauye-
HUSI U3MEPSACMOi BEIMYMHBI B HHTEpBa (M-0, M+ac) ?

4. Kak onpenensercs: J0BEpUTEIbHbIM HHTEPBAJ U3MEPEHUI?

5. Yro Takoe ko3 PuIeHT Haae)KHOCTH ?

6. UeM omnpenensercss ypoBeHb 3HAUUMOCTH?

KonTpoJsbsHbie Bonpocs! (k padore 3):

1. Ha kakoe paccTrosiHue MPUOIM3HUTCS 0-4acTHIA ¢ KHHETUYEeCKOH 3Heprueir 4 MaB K spy
pu 1000BOM cOyJapeHuun?

2. Kak BeiBoguTcst popmyna bere-bnoxa?

3. Uem ompenensieTcst pa3dpoc SHEPreTHUECKUX MOTEPh HOHOB B BEIIECTBE?

4. Yem ompenensieTcsi BeIMUMHA Mpodera a-yacTullbl B BemiecTBe? UTo Takoe cpenHuii U sKc-
TpanoIupoOBaHHBINA TpoOer?

5. B ueM 0COOEHHOCTH MTOHATHS MacCOBOTO Mpobdera?

KonTpoJibHbIe Bonpockl U 3a1a4u (K padore 4):

1. BolumcuTe BEpXHIOK TPAHUILy B-CMIEKTpa pacnajia o CS, y4uTbIBas, YTO J0YEPHEE PO

*’Ba obOpasyercsi B BO30YXKIEHHOM COCTOSHMM M SHEPTHS M3JTydaeMbIX MM Y-KBAHTOB paBHA

0,67 MaB.

2. OnexTpoH ¢ sHeprued 1 MaB umeer B antomunun npoder 1,5mMM. OueHuts ero npoderu B
BO3/yX€, BOJE U CBHUHLIE.

3. HaiiTu BepxHIOI TpaHUIy BO3pacTa 3eMJIM, MCXOAS W3
IIPEIIOJIOKEHNS, YTO BECh NPUCYTCTBYIOIMN Ha 3eMJIe aproH
IIPOM30LIEN U3 Kalusl IMyTeM e-3axBaTa (CM. CXeMy pacraja Ka-
musi-40). B Hacrosmee Bpems Ha 300 aToMOB aproHa mpuxoIuT-
Csl OJTUH aTOM KaJusl.

4. OnpenenuTb SHEPTHIO OTJAYU SApa JTUTHSL, 00pa3yIOIIero-

Csd B OCHOBHOM COCTOSAAHUH B PE3YJIbTATC €-3aXBaTa U3 sAApa ZBe .

KonTposbHbie Bompockl U 3a1a4u (K padore 5):

1. Tocne P-pacnana ,°CO HCIyCKArOTCs JBa KacKaaHbIX y-KBaHTa ¢ sHeprusamu 1,17 u 1,33

Mb5B. Onpenenure cCOOTHOLIEHHE WHTEHCUBHOCTEH 3THUX Y-KBAHTOB IOCIE MPOXOXKICHHS CIOS
CBHHIIA TOJIINUHON 5 cM.

2. IIy4oK MOHOXPOMAaTHYECKUX Y-KBAaHTOB, MPOXO/S Yepe3 CIOW CBHHIIA TOJIIMHOM 5 cMm,
ocnabnsercs B 20 pa3. HaiiguTte TommuHy cl0€B: a) allOMHHHS, 0) MEIHU, JAIOLIYI0 TaKoe
*e ociallleHne WHTEHCHBHOCTHU Y-U3ITy4YEeHHUS.

3. MaccoBsiii k03 dunreHT noriomennst GoToHOB ¢ dHeprueir 50 k9B B cBuHIE paBeH 8§
cM?/r. CeueHre KOMITOHOBCKOTO paccessHUSL (DOTOHOB 3TOW SHEPTHM HA DJIEKTPOHE 6,410%
cm?. Haiigure cedeHne (hOTOAIEKTPUYECKOTO TOTJIOMICHHUS.

4. JIuneiinplii ko3¢ urenT ocnabiaeHus y-u3aydenus ¢ sHepruei 0,5 M»B B cBunue 1,65
em?, B amomuann — 0.223 em™. Haitaure s dexTuBHOE ceueHrne HOTOIIEKTPUIECKOTO MOTII0-
IICHUS B CBUHIIE.
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KonTpoJsbHbie Bonpocs! (k padore 6):

1. OxapakrepusyiiTe u3BecTHbie Bam BUIbI palOaKTUBHOCTH.

2. Pacckaxkute 0 3aKOHE paJuOAKTUBHOTO pacraja.

3. YTo Takoe aKTUBHOCTb U yJ€JIbHAsl aKTUBHOCTh?

4. B yem cMbICII IOTIPABOK: Ha pa3pellarolee BpeMs CUeTYMKa; Ha TeJIeCHbIN yroi;, Ha ¢oH;
Ha CaMOIIOIJIOUIEHHE B ITpenapare?

5. Kak obecrnieunTs 3a1aHHYIO0 CTATUCTHYECKYIO MIOTPEITHOCTh U3MEPECHHIA?

6. Kak onpenenuTh yaelbHYI0 aKTUBHOCTb PaJMOM30TOIA, €CIIM U3MEpPEHa aKTUBHOCTH Ipe-
napara?

7. Kak onpenenuts nepuoj nojypacnazia paauon30oTorna, €Ciu U3MepeHa akTUBHOCTD Ipena-
para.

8. BeruncanuTe akTUBHOCTD Tela 4yeiaoBeka Maccor 70 Kr, €Clay MU3BECTHO, YTO MaccoBas J0JIs
MIPUPOAHOTO KaJIUs B OpraHu3mMe yesoBeka cocrapisier 0,002.

KonTposabHubie Bonpockl (k padore 7):

1. KakoBbl MeXaHU3MBI [I€peaydl FHEPTUU BEIIECTBY OT MOTOKA 3apsKEHHBIX YACTHIL; OT HO-
TOKA Y-KBaHTOB?

2. Yto Takoe akTUBHOCTh UcTOYHMKA VM, MJIOTHOCTH MOTOKA M UHTEHCUBHOCTD U3Ty4EHUs?

3. JlaiiTe ompeneneHusi SKCHO3UIMOHHOM, MOTJIOMIEHHON, YKBUBAICHTHOH U AP PEKTHBHON
7103 U €IMHUI] UX U3MEPEHHUS.

TekcTbl KOHTPOJIBHBIX Pa6oT. BuieThl KOHTPOIBLHON PadOTHI (IPUMEPHI):

buner N 4

1.Ckopoctb 06pazoBanus paguousorona 124Sb q = 10° anep B cekyHay. C nmepuonom moiy-
pacnana T = 60 nHell oH npeBpamiaercs B cTaOuiabHbIA u3oton 124Te. Onpenenuts, Kakast Mac-
ca nzoromna 124Te HakonuTCs B penapare yepe3 t = 4 Mec. mocie Hayana ero o0pa3oBaHusl.

2.CuuTasi, 94TO CpeIHSSI DHEPrHsi AIEKTPOHOB Oera-pacmama siaep 206T1 paBHa mpubIM3N-
TesbHO 1/3 sHeprum pacnaja, OLeHUTh CPEIHIOI SHEPTUI0 aHTUHEWTPHUHO B JIAaHHOM IIPOLIECCE.
Macca atoma 206T1 paBaa 205,97608 a.e.m.

3.0THOCHTENBHAS IIMPHHA raMMa-THHIE Meccbayspa s Fe pasma 3102, Ha kakyro Brico-
Ty OT MTOBEPXHOCTH 3eMJIM HEOOXOAMMO TOIHATH HCTOUYHUK, YTOOBI IPH PETUCTPAIIMN HA YPOBHE
MOBEPXHOCTH 3eMIIM «KpacHO€ CMEIIeHHe» JMHUU Mecchayspa MpeBOCXOuiIa MUPUHY ITOM
JTMHAH.

4 .BbIUuCINTh MOPOTOBYIO KUHETHUECKYIO SHEPrHI0 HelTpoHa B peakuuu 170(n, a)14C.

buner N 5

1. Pagnousoron 32P, nepuoxa nonypacnaga koroporo T=14,3 cytok, oOpa3yercs B sepHOM
pEaKToOpe CO CKOPOCTHIO q=2,7.109 snep/c. Uepe3 CKOJIBKO BPEMEHH €ro aKTHBHOCTh CTAaHET
A=7,0.10° Bk?

2. HaiiTu KMHETUYECKYIO SHEPTHUIO spa OTJa4d IPpHU MO3UTPOHHOM pacmaze sapa 13N, ecau
SHEPrus MO3UTPOHA MAaKCUMaJIbHa.

3.I3BeCcTHO, YTO PE30HAHCHOE IOTJIOIIEHUE raMMa-KBaHTOB ¢ 3Hepruen 129 k3B, nucnyckae-
MbIX anpamMu 19111, npakTHYECKH MOJHOCTHIO MCUE3AET MPU OTHOCUTEIBHON CKOPOCTH MCTOY-
HUKA U OTJIOTUTEINS, PaBHOM 2 cM/c. OLIEHUTh NIMPUHY U BPeMs UX KU3HU B 3TOM COCTOSHUH.
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4. .BBIYHCIIUTDH MOPOTOBYIO0 KHHETHYECKYIO YHEPTHIO anb(a-dactuil B peaknuu 7Li(a,m)10B.

buner N 6

1.Ilpu u3yuenun Geta-pacrnana 23Mg B MoMeHT t=2,0 ¢ cyeTuynk 3apeructpupoBan N; Oera-
YacTHII, a K MOMEHTY t, — 3t; B 2,66 pa3 6ombiie. Halitu cpegHee Bpems )KM3HU JAHHBIX sep.

2.HaifTu KMHETHYECKYIO SHEPTHUIO MPOTOHA, BOSHUKAIOIIETO NpU OeTa-pacnaie HeHTpoHa, ec-
JIM SHEPIUs MIEKTPOHA MAKCUMAaJIbHA.

3.Ha kakyro BBICOTY HEOOXOIUMO MOAHITh HCTOYHUK raMMa-KBaHTOB C siipaMu 677Zn* 4To0bI
IPU PErucTPaLUU HAa MOBEPXHOCTH 3€MJIM IPABUTAL[MOHHOE CMELICHUE JIMHUM IPEB30OLUIO0 €
mmpHuHy? DHeprus raMma-kBaHToB 93 KaB, a cpeanee BpeMst )KU3HH BO30YKIEHHOT'O COCTOSTHUS
T = 14 MKc.

4.BbIYiCcIuTh IOPOrOBYI0 KUHETUYECKYIO SHEPTUI0 HEWTpoHa B peakiuu 12C(m, a)9Be .

buner N 5

1.Paguownsoron 32P, mepuon monypacmnaga kotoporo T=14,3 cyrok, oOpazyeTcst B sIepHOM
peaktope co ckopocthio q=2,7.10° szep/c. Uepes CKOIBKO BPEMEHH €ro aKTHBHOCTH CTAHET
A=7,0.109 bk?

2.HaiiTu KMHETHUYEeCKYIO0 SHEpruio sapa OTJauu MpU MO3UTPOHHOM pacmajne sapa 13N, eciu
SHEPrus MNO3UTPOHA MAaKCUMaJIbHA.

3.MI3BecTHO, UTO pe30HaHCHOE NOIJIOIIEHHE raMMa-KBAaHTOB ¢ sHeprueit 129 k3B, ucnyckae-
MBIX aapamu 1911r, npakTUYecKu MOJHOCTHIO MCU€3aeT MPU OTHOCUTEIBbHOM CKOPOCTH UCTOY-
HUKA U NOTJIOTUTENS, PaBHOM 2 cM/c. OLleHUTh LIMPUHY U BPeMs UX KU3HHU B ITOM COCTOSHUMU.

4.BBIYUCINTH TOPOTOBYIO KHHETHUECKYIO SHEPTHIO ainb(a-yactull B peakiuu 7Li(a,n)10B.

9. IEPEYEHb BOITPOCOB K OK3AMEHY:

1. Onbitel  Pezepdopna. Ceuenue ymnpyroro paccesHus aiabga-uactui. @opmyna Pe-
3epdopra.

2. Ceuenus B3auMoaencTeus. Pasmepsl anep. MeToasl onpenesneHns pa3smepoB Sep.

3. 3apsaasl saep. OnbiTel Yensuka 1o onpeneneHuo 3apsaa sapa. Onsitel Mo3zenu.

4. Maccsl ssaep. MeToasl n3mMepeHus macc saep.

5. OtkpbiTHe HeHUTpoHOB. Macca HeliTpoHa. CocrtaB siipa. MaccoBoe 4uCIIO U Macca
anpa. V3oTomnsl, n300aphl.

6. DHeprus CBS3U U YCTOWYUBOCTD siA€p. Y A€NbHAs SHEPTUs CBSI3U U €€ 3aBUCUMOCTb OT
aToMHOro HoMepa. CTaOuiIbHBIE U paIMOAKTUBHBIE S/1pa.

7. ClMH W MarHUTHBIA MOMEHT sjpa. SlnepHblid MarHeToH. ['MpoMarHuTHOE OTHO-
nieHre. Metozsl onpezaeneHus cuuHa aapa. CBEpXTOHKas CTPYKTypa ypOBHEN S3HEPTHH aTOMOB.

8. IsMepeHre MarHuTHOro MOMEHTa sijep MetogoMm SAMP.

DNEeKTpUYECKU KBaIpyIOJIbHBINA MOMEHT siapa. Dopma saep.

9. YeTHOCTH COCTOSIHUM. 3aKOH COXPAaHEHHS YETHOCTH.

10. Buael paguoakTuBHOCTH. PaanoakTuBHbBIE cemMeiicTBa. 3aKOH paJlMOaKTUBHOIO pac-
nana. [locrosunas pacnana. [lepuon monypacnana.

AKTHBHOCTB. ETMHUIBI N3MepeHns akTUBHOCTU. CpeiHee BpeMsl )KU3HHU spa.

11. Ansda-pacnan. Cnextpsl anbha-gactui. Teopus anbda-pacnana. TyHHETBHBIN -
dexr.

12. bera-pacnan sinep. Bunbl 6era-pacnaga. YciaoBHs 3J€KTPOHHOTO M MO3UTPOH-HOTO
npespaiennii 1 K-3axpara. Xapakrep O6era-criekrpa. [ 'unoreza HeUTpuHO. 3aKOHBI COXpaHEHHUs
npu O6era-pacnae.

13. N'amMma-u3nyueHue sijep. DIEKTpUYECKHe U MarHUTHBIE epexobl. [IpaBuia otoopa
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Y TIOHSTHE O MYJBTUIIOIBHOCTH M3JIydeHHUs. SnepHas nusomepus. BHyTpeHHss KOHBEpCHs 3J€K-
TPOHOB.

14. Ddpdexr Meccbayspa u ero npuMeHEHHE.

15. Knaccudukanus siaepHbIX peakiuii. 3aKOHBI COXPaHCHHsI. DHEPTUS PEaKuu. JHep-
reTUYecKas JuarpaMMa peakiui, MpoTeKarIMX depe3 cocTtaBHoe sapo. Ilopor peakuuu.

16. Mexanusmbl peakuuu. IIpsimble siiepHblEe peaklUy U PEaKIMK, NPOTEKAIOIIUE YEPE3
coctaBHOe sapo. PezonancHeie peakiuu. @opmyna bpelita-Burnepa. YpoBHU CO-CTaBHOTO $i/1-
pa.

17. Peakiuu mop aecTBUEM aib(a-4yacTHUIl, MPOTOHOB, JACHTPOHOB, HEUTpPOHOB. Oco-
OCHHOCTH peaKlMil MoJ AeUCTBUEM JIETKUX HOHOB. [loyueHne TpaHCypaHOBBIX 3JIe-MEHTOB.

18. doTosiaepHbIe pEaKIUU.

19. Peakiuu o1 1eiCTBUEM HEUTPOHOB.

[Tony4yeHue TpaHCYpaHOBBIX FJIEMEHTOB.

20. Buasl B3aumopeiicTBuil B mpupojae. OCHOBHBIC XapaKTEPUCTHUKU SIIEPHBIX CHIL
[IpyHIMIT M30TONMYECKOM WHBApPUAHTHOCTH SAEPHBIX CUII. M30TONMMYECKUI CIIHH.

21. Me3oHHas Teopus AAepHbIX cuil. Mio-me30HbI. [11-Me30HBI.

22. Mopenu atomubIx saep. KamenbHas monens siapa. @opmyina Baitnzekkepa.

23. Mogenu sinep. Mogaens @epmu-rasa.

24. Obuee onucanue mpoiecca AeneHus. Jleinenue saep mMoxa AeCTBHEM HEHTPOHOB.
Hetitponsr nenenus. llemnas peakuust aeneHus. SnepHbie peakTOpbl Ha OBICTPBIX HEHTPOHAX.
Koaddunument pazmuoxenus HedTpoHoB. Kputuueckas macca. OTpakareian HEUTPOHOB.

25. T'oMOreHHbIe JIepHbIE PEaKTOphl HA TEIJIOBBIX HEWTpoHaX. Ponb 3amennureneil. 3a-
BHCHUMOCTh KPUTHUYECKOI Macchl OT CTETIEHU oOoramieHus ypana. PeakTopsl Ha mpupogHOM ypa-
He. ['eTeporeHHbIe peaKTOophI.

26. Ynpasnenue peaktopoM. Ponb 3ana3asiBaroiux HEUTPOHOB. SInepHas sHepreTuka.

27. CunTe3 nerkux saaep. TepmosepHble peakluu. SlaepHble peakuu B HeApax 3BE3.
TepmosinepHas 6omba. I[Ipobiaema ynpapisseMoro TepMOsIIEPHOTO CUHTE3A.

28. DnemeHTapHble YacTUlbl. OCHOBHBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX YaCTULl. THUIIBI
yactuil. CoxpaHeHue 3JIEKTPUIECKOro U 6aprHOHHOT0 3aps/a.

29. Helitpuno u antuHeWTpuHO. CrnvpanbHOCTh. JlenToHHBIN 3apsia. CoxpaHeHue Jer-
TOHHBIX 3apsJ0B.

30. MWM3oronuueckas WHBapHaHTHOCTb. MynpTuiuietsl. @Popmyna [emn-ManHa-
Hunmmmxummel. CoxpaHeHue M30TONMHMYECKOTO criuHa U ero npoekuuu. CrtpaHHocTh. CoxpaHe-
Hue crpaHHoCTU. CynepMyIbTHUILIETHI.

31. KBapkoBas mozenb anpoHoB. L[BeT, ouapoBaHue 1 UCTHHA.

32. luxnnueckue yckoputenu npoToHoB. L{uknorpon. ®a3otpoH. CHHXPOTPOH U CHH-
XpohazoTpoH.

33. [lukinyeckre yCKOPUTENH dJIEKTPOHOB. betatpoH. MuUkpoTpoH.

34. JInuneiiHble yCKOPUTEIN.

35. YckopuTenu Ha BCTPEYHBIX ITydKax.
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TadJymua.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIUXCS

Coneprkanue, TpeOOBaHMS, YCIOBUS U TOPSIOK OpPraHU3aluid CaMOCTOSITEIbHON paboThI
o0y4aromuxcst ¢ yueToM (hopMbl 00ydeHHS ONIPENENSIOTCS B COOTBETCTBUU ¢ «llonokeHnem 00
OpraHu3allii CaMOCTOSITCJIbHONH Pa0OThI OOYYAIOUIMXCS», YTBEPIKICHHBIM YUEHBIM COBETOM
Yal'V (mporokon Ne§/268 ot 26.03.2019r.).

[To xaxxmoit popme 0OydeHHsI: OUHASI/3a09HAS/OYHO-3a0UHAs 3aMIOJIHICTCS OTICIIbHAS

®opma 00yyeHus: OUHast

HasBanue pa3- | Buja camocrositesibHOM padoThl (mpopador- | O0bem B | Dopma KOH-
A€JI0B U TeM Ka Y4eOHOro MaTepuaJia, pelienue 3ajaay, yacax TPoJist
pedepar, 10KJIa1, KOHTPOJIbHasI padoTa, (mpoBepka
MOJAT0TOBKA K C/aye 3a4eTa, IK3aMeHa u JIp.) pelieHus 3a-
na4, pepepara
u 1p.)
[To Bcem Temam | IIpopaGotka yuebGHOrOo Mmarepuana, peuieHue | 36 KP u ax3amen
CEeMHMHAPCKHX 3a/1a4, KOHTpOJbHAas paboTa, MOATOTOBKA K
3aHATHH claue SK3aMeHa | JIp.)
[To Bcem pabo- | [ToaroToBKa K BBEIIOJHEHUIO PAOOTHI 36 Cnmaya nomycka

TaM IIPaKTHUKY-
Ma

K BBITOJHCHHIO
paboThI

®opma
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11. YYEBHO-METOJIUYECKOE U UHO®OPMALIMOHHOE OBECHEYEHUE
JUCHUIINHBI

a) Cniucok peKoMeHyeMOH JuTepaTypbl
OCHOBHAsI JIMTEpaTypa

1. CuByxwun /[.B., O6muii kypc ¢uzuku. ATomHas u saepHas ¢puzuka. Tom 5. AToMHas U siaep-
Has ¢u3uKa [DneKTpoHHBIA pecype] : Yueb. mocodue anst By3oB / Cuyxun /. B. - 3-e usn.,
crep. - M. : ®UIMATIIUT, 2008. - 784 c. - ISBN 978-5-9221-0645-0 - Pexxum pocrtyna:
http://www.studentlibrary.ru/book/ISBN9785922106450.html

2. KanamnaukoB EBrenuii ["'aBpmioBuu. SnepHas ¢usuka TBepmoro tena : yued. mocooue / Ka-
namHukoB EBrenmii 'aBpunosuu, 3. T. Hlunaros. - YaesHosek : Yal'V, 2000. - 505 c. : ui. -
ISBN 5-88866-072-8

3. Casenbes, Urops Bnagumuposuu. Kype ¢usnkn : yuednuk s Bry3os : B 3 T. T. 3 : KBanro-
Bas onTuka. ATomHas ¢u3uka. Ousnka TBepaoro tena. Ousmka aTOMHOrO Aapa U dIeMeHTap-

HeIx yactull / CaBenseB Urops Bragumuposud. - Mocksa : Hayka, 1989. - 301 c. : . - ISBN 5-
02-014432-0

JONOJIHUTEIbHAS JIUTepaTypa

1. Wponos, Urops EBrenbeBud. 3agaun o oomiel ¢pusnke : yaeod. mocodue st By30B /
Hponos Urops EBrenbeBuu. - 7-¢ usn., crep. - Mocksa : BUHOM : Jlabopartopust 3Hanwmii, 2007.
-431c.

2. Koznos B.®., Kypc o0uieit ¢pusuku B 3anadax. [Dnekrponnsiii pecypc] / Koszmnos B.D.,
Manoukus 1O. B., Munep A.b., Ilerpos 1O. B., Pomumesckuii E.A., Ctacenko AJIL. - M. :
OU3MATIINT, 2010. - 264 c. - ISBN 978-5-9221-1219-2 - Pexum nocrtyma:
http://www.studentlibrary.ru/book/ISBN9785922112192.html

y4eOHO-MeToAHYeCcKas JJuTepaTrypa

1. Kanamnukos E. I'. SinepHast ¢pusuka : Mmeronuyeckue ykasaHus K paboTaMm MpaKkTHKyMa IO
anepHol ¢u3nMke Uil oOydaromMxcs 10 HampaBiieHusM OaxamaBpuata: 22.03.01
"Matepuanosenenue u texnosnorun marepuanos”, 28.03.02 "Hanounxenepus", 03.03.03
"Pamunodusuka" / E. I'. Kanamuaukos; Yal'Y, UODBT. - Yassuosck : Yal'Y, 2019. - Pexxum
nocryma: http:/lib.ulsu.ru/MegaPro/Download/MODbject/6362

2. KamammukoB E. I'. Meroaudeckune yka3zaHUs JII CaMOCTOSITEIIEHOM pabOThI CTYJIEHTOB
UH)XEHEpHO-(hHu3nyeckoro (QaxyiabTeTa BBICOKMX TEXHOJIOTUH Bcex (GopMm oOydeHHs MO
JUCIUIUINHE «ATOMHas pusuka», «du3nKa aTOMHOTO siipa U 3JIeMEeHTapHbIX yacTui / E.
I'. Kanamuukos, E. A. LpiHaesa; YnI'V, UODBT. - Yaesuosck : Yul'Y, 2019. — URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/8570

CornacoBaHo:
Benymmii cnenmamuct OOIT HB YalI'V  / YameeBa A.®. / / 2022
(HMomxHOCTH pabOTHHKA HAYIHOH OMOIHOTEKH) (®HUO) (moammce) (mata)

0) nporpaMMHoOe o0ecnieueHme:

He npenycmoTtpeno
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) [podeccnonanbupie 6a3b1 ZANHLIX, HHGOPMANHOHHO-CIIPABOYHBIEC CHCTEMbI

1. DaexTponno-onbAHOTe HbIC CHCTEMBI!

1.1. Hudposoii obpazosaresnshbiii pecype IPRsmart : anexrponno-6ubamnoreunas cucrema :
caiir / OO0 Komnauus «Aii Il Ap Mema». - Caparos, [2022]. - URL:
http://www.iprbookshop.ru. — Pexum jpoctyna: ans 3aperucTpup. nonbsopareneil. - Teker :
3NIEKTPOHHBII,

1.2. O6pasoparensuas mwiaropma FOPAWUT : oGpazosarensubii pecype, 3MeKTpoHHAs
Gubmmoreka : caiit / 000 Daextponnoe mamarenscteo IOPAUT. — Mocksa, [2022]. - URL:
https://urait.ru. — PexxuM JoCTyna: Uis 3aperucTpHp. nojib3osaresneii. - Teker : 21eKTpOHHBII.

1.3. Baza namnmix «dnexrponHas Gubmmorexa texuuyeckoro BY3a (OBC «Koncynsrant
cryfentan) : anekTponHo-OubamoTeynas cucrema : caitr / OOO [Monmrexpecype. — Mocksa,
[2022]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x, — Pexum poctyna: juis 3aperucTpup.
nosib3oBareseit. — TeKer | MeKTPOHHbIH.

1.4. DBC Jlans : anexrponHo-Oubmmorednas cuerema : caift / OO0 3bC Jlans. — Cankr-
[lerepbypr, [2022]. — URL: https://e.lanbook.com. — Pexum poctyna: ais 3aperucTpHp.
nons3zosareneil. — Texker : aneKTpoHHbIi,

1.5. OBC Znanium.com : 3nekTpoHHO-OnbaHOTeyHas cucrema : caiir / OO0 3nanuyM. -
Mocksa, [2022). - URL: http://znanium.com . — Pexum goctyna :@ Ui 3aperucTpup.
nosb3oBarenei. - TeKeT : 21eKTPOHHBIH.

2. KoucyasranrILmoc [Dnexrponnsii pecype]: cnpaBounas mpasosas cuerema. /000
«Kouncyasrant [lmocy - Dnexrpon. aax. - Mocksa : Koncynsrantlnoc, [2022].

3. Ba3bl JaHHBIX HEPHOANYECKHX W3 annii:

3.1. Basa nanHbix nepuoguveckux uijanwii EastView : anexrtponnsie xypuanst / OO0
UBUC. - Mocksa, [2022]. — URL: https://dlib.eastview.com/browse/udb/12. — Pexum noctyna :
JUIA @BTOPH3. NoJib3oBareneif. — TekeT : aneKTpoHHbIi.

3.2. eLIBRARY.RU: wnayynas oiektponnas Oubmmoreka : caitr  / OOO Hayunasa
Onektponnas bubnuoreka. — Mocksa, [2022]. — URL: http://elibrary.ru. — Pexxum noctyna @ s
aBTOpH3. noak3osareseil. — TeKCT : 2MeKTPOHHBIH

3.3. Dnexrponnas Oubnnorexa «M3narensckoro jgoma «I'peGennuxon» (Grebinnikon) :
anextponnas Gubmorexka / OO0 U] 'peGennnkos. — Mocksa, [2022]. — URL: https:/id2.action-
media.ru/Personal/Products, —~ Pexum jocryna : ans asTopu3. none3oBareneii. — Texer
MMEKTPOHHBIH.

4. Mepepanbuasi rocyaapersensas wudopmanuonnas cucrema «Haummonaasnas
yaekTponnas oubanorexa» : yekTponnas Gubmmoreka : caiit / ®I'BY PI'B. —~ Mocksa, [2022]. -
URL: https://u36.pdp. — Pexxum nocryna : ans nonesosarenei sayasoit 6ubnuorexu. — Teker :
AEKTPOHHBIH,

5. SMART Imagebase : nayuno-unopmanronnas 6asa nanueix EBSCO // EBSCOhost :
[nopran]. - URL: https://ebsco.smartimagebase.com/?TOKEN=EBSCO-
1a2ff8¢552a76d8229047223a7d6dc9c&custid=s6895741. — Pexum nocryma : Juis aBTopws.
nons3opareneit. — M3obpakenne : aneKTpOHHEIE.

6. ©epepaibusie HHGOPMALHOHHO-00PA30BATE/ILHBIE TOPTAIBI:

6.1. Eaunoe okHo jocTyna K ofpasosaTesibHBIM pecypeas : (enepansueiii nopran . — URL:
http://window.edu.ru/ . — Tekcr : aneKTPOHHBII.

6.2. Poccuiickoe obpaszopanue ; (enepanbubiii nopran / yupeaurens @AY «®ULTO». -
URL: http://www.edu.ru. — Teker : anekTponnbii.

7. Obpazosareasunie pecypent Yal'y:

7.1. Dnexrponnas Gubmmoreunas cucrema Yal'V @ moayns «Dnekrponnas dGubmmorexay
ABUC Mera-ITPO / 000 «Jlata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA © IS osib3oBatesieii Hayunoit Gnbnnorexu. — Teker : anexTpoHHbIii.
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12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

Ayautopuu JUIsl  TIPOBEACHUS JICKUMUWA, CEMUHAPCKUX 3aHATHM, JUIsl  BBINOJHEHUS
71a00paTOPHBIX padOT U MPAKTUKYMOB, JJIsl IPOBEJICHUS TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHON
aTTecTaluu.

AyIUTOpUM  YKOMIUIEKTOBAaHbl  CIELMATU3UPOBAHHON  MeOenplo, y4eOHOW  JTOCKOM.
Aynuropun s TPOBEACHHS JEKIUN 00OpPYJOBaHBI MYJIbTUMEIUWHBIM 000pYHAOBaHUEM IS
npenocrabineHuss uHpopmanuu Oosblioi ayautopuu. [loMemeHus A caMOCTOSATENbHON
paboTbl  OCHANICHBl KOMIBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO TOJKIIOUEHUS K CETH
«utepHer» M obecredeHWeM JAOCTyNa K 3JIEKTPOHHOM HMH(pOMalMOHHO-00pa3oBaTeIbHON
cpeze, AEKTPOHHO-ONOIMOTEYHOH crucTeMe.

13.CHEHUAJIBHBIE YCJIOBUS JJISI OBYYAIOLIUXCSA C OTPAHUYEHHDbI-
MH BO3MOKHOCTAMMU 310POBbS

B cayyae HeoOxomumocTH, oOydaroUMMCS M3 4YMCIAa JIML C OrPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3710pOBbsl (I10 3asBJICHUIO OOYYalOLIErocsi) MOTYT MpelaraTbCsi OAHU U3
CJIIEAYIOUIMX BapUaHTOB BOCHPUATHS HHGOpMALMM C Y4YETOM MX MHIUBHIYaJbHBIX
NCUXO(PHU3MUECKUX 0COOCHHOCTEH:

— JUIS JIML C HApYIICHUSIMU 3pEHUs: B IIeyaTHOH (opMe yBeIHMueHHBIM IWpU(TOM; B popme
9JIEKTPOHHOTO JOKYMEHTa; B Qopme aynuodaiina (mepeBoa ydeOHBIX MaTepuanoB B
aymuodopmar); B medaTtHoW ¢opme Ha s3bike bpaiins; MHIMBHIyadbHBIE KOHCYJIBTALUU C
IpUBJICUYEHHEM TU(IIOCYPIOTIEPEBOAUNKA; MHIUBUIYaJIbHbIC 33/1aHUS] U KOHCYJIbTAIUH;

— JUId JUIl C HapyIIeHWsIMM CiyXxa: B IedaTHOH ¢opme; B (GopMe 3JIEKTPOHHOIO
JIOKYMEHTa; BUeOMaTepHalIbl C CyOTUTpaMU; MHIUBUAYaIbHbIE KOHCYJIBTAIIMM C IPUBJICUYCHUEM
CypAoInepeBOAYMKA, MHIUBUAYAJIbHBIC 3a/JaHUS U KOHCYJIbTalluu;

— IS JUI ¢ HapyUIeHUsSMHU OIOpPHO-ABUraTeNIbHOIO ammapara: B NedaTHoW ¢opme; B
dopmMe HIEKTPOHHOTO JOKyMeHTa; B (opMme aynuodaiina; HHIMBUAyalbHBbIE 3aJaHUs U
KOHCYJIbTallhH.

B cinyuae HeoOXOAMMOCTH HCIOJIB30BAaHMS B  y4yeOHOM Ipolecce YacTHYHO/
WCKIIFOUHUTENILHO JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH, opranu3anus padotsl [II1IC ¢
oOyyatomumucs ¢ OB3 u uHBaIMAaMU NpeaycMaTpUBaeTCs B 3JIEKTPOHHOM MH(OPMAIMOHHO-
00pa3oBaTeNbHON CPe/ie C YUETOM WX MHANBUIYATBHBIX IICUXO(PU3UIECKUX 0COOCHHOCTEHN
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