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MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH TroCy1apCTBEHHBII YHHBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

1. IEJIM U 3AJAYUN OCBOEHUA JUCHUIIJINHBI:
Llesn ocBOeHHsI AMCHMILIMHBI: sBJseTCS (OpMUPOBaHUE NPEACTABICHUN O SBJICHUAX
MHUKPOMHPA M COBPEMEHHOHN (PU3MUECKON TEOPUU ITUX SBICHHA:

3agaun 0CBOEHUSI TUCHUIIMHBI:

e  @OopMHUpOBaHUE CHUCTEMBI 3HAaHWW O KBAHTOBOM TEOPHHM aTOMa, MOHUMAaHUE U MPO-
THO3UPOBAHUE IMOBEJCHHS aTOMOB BO BHEIIHHX MOJISIX, MOJIEKYJIaX U TBEP/BIX Telax;

e [lonyuenue npencTaBieHU O MPUHIUIIAX ONPEACIICHUS CIIEKTpa YHEPTUU aTOMOB U
OJIHORJICKTPOHHBIX BOJIHOBBIX (DYHKIIUH CTAIlMOHAPHBIX COCTOSHUHM, ONPEICICHUS MPOCTPaH-
CTBEHHOTO pacIpe/ielieHHs] B aTOMAaX, BEIUMCICHUS HAOII0JaeMbIX U CPEIHUX 3HAYEHUN HEKOTO-
PBIX PUBNYECKUX BEITUYHH, XapaKTEPU3YIOIIUX COCTOSTHHUSI aTOMOB M ATOMHBIX YaCTHII;

e  (dopMUpOBaHUE OMPEEIICHHBIX HABBIKOB SKCIIEPUMEHTAIbHOMN paOOThI: BHIABHUKECHUS
TUIOTE3bl, MOCTPOCHHS YIPOIICHHBIX MOJENEH CIOXKHBIX MPOIECCOB, OOpaOOTKM M aHajIu3a
OTBITHBIX JaHHBIX, CIIOCOOOB OLICHKH YHWCJICHHBIX 3HAYCHUH (PU3MYECKUX BEJIUYMH U HX TO-
TPEITHOCTEH.

2MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII:

JucuunnuHa oTHOcUTCA K 0a30Boit yactu bioka b1 «/{ucuuminnsl (MOAYIIH )» OCHOBHOM
npodeccuoHanbHON oOpa3oBarenbHOil mporpammbl (OITOIT), ycranasiauBaemoii By3oM. JlaHHas
JTUCIUIIMHA SBIISETCS OJHOW M3 OCHOBOIIOJIATAIOIIMX TUCIUILUIMH B CUCTEME MOJrOTOBKU Oaka-
naBpa no Hanpasieauro 22.03.01 MartepuanoBenenue U TeXHOJIOTUU MatepuaioB. OHa 0XBaThI-
BaeT MIMPOKUIN KPYT MPOOJIEM U JIEKHUT B OCHOBE IMOYTH BCEX TUCHUILUIMH UHKEHEPHOTO HAIPAaB-
JICHUS TTIOATOTOBKHU CIICIIUAIIUCTOB.

JucuunnuHa yntaercs B 6 ceMecTpe 3 Kypca u 0a3upyeTcs Ha OT/IeIbHBIX KOMIIOHEHTaX
KOMITETCHIINHI, CPOPMUPOBAHHBIX Y 00YJaIONIUXCS B X0JI€ U3yUeHUs Kypca GU3NKA U MaTeMa-
THUKH B CPEJIHEN LIKOJIE.

JIst OCBOEHMSI TUCHMIUIMHBI CTYIEHT JTOJDKEH MMETh CIICIYIONIUE «BXOJHBIC)» 3HAHUS,
YMEHUs1, HAaBBIKM U KOMIIETEHIIUU:

e 3HaHue 0a30BBIX MOHATUN U ONpeeNeHUN 001el (U3UKH, TOTYYEHHBIX B X0JI€ U3Y-
YEHUS IIKOJIBHOTO Kypca (PU3nKH;

e yMEHHE YUTaTh yYeOHO-HAYYHYIO TUTEPATYPY;

e  CIOCOOHOCTh HMCIOJB30BaTh MAaTEMAaTUUYECKHM ammapar Uisi pelmeHus] (QU3HIeCKUuxX
3a/1a4;

®  yMEHHUE NNPUMEHSTH MOJy4aeMble HABBIKU JJIs PEIIECHUS MPAKTUYECKUX 3a/1a4 B pam-
Kax JIabopaTOpPHOTO MPAKTUKYMa;

® yMEHHE aHAIU3UPOBATH PE3YNIHTATHI IKCIIEPUMEHTA M MPOBOJAUTH HEOOXOAMMBIC Ma-
TEMaTUYECKHUE BBIYUCIICHUSI.

Pe3ynbTaTthl OCBOCHUS MUCHUIUIMHBI OyayT HEOOXOAMMBI Ui JaidbHEHIIero mporecca
00y4eHusI B paMKax MOATamHOro (POPMHUPOBAHKS KOMITETCHIIMA TTPH U3YUCHUU CIIEAYIONINX CIIe-
LUAJTbHBIX TUCHUILINH:

e KgsanrtoBas Teopusi. KBaHTOBasi TeOpHs KOHJIEHCUPOBAHHOTO COCTOSHUS
o  DUBUKO-XMMHUYECKUE METOJIBI KOHTPOJIS U aHAIM3a MaTEPHAIIOB
e dusnueckue CBOMCTBA TBEPABIX TEI
a Takxe JJISl MPOXOXKJIECHUS YIeOHBIX M MPOU3BOJCTBEHHBIX MPAKTHK, MPOCKTHON NEATETHbHOCTH
Y HAyYHO-UCCJIEI0BATEIbCKOW pabOTHI.
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3. HIEPEYEHbD IINTAHUPYEMBIX PE3YJIBbTATOB OBYYEHUSA 110 IUCHU-
IIVIMHE (MOAYJIIO), COOTHECEHHBIX C INIAHUPYEMbBIMU PE3YJIbTA-

TAMU OCBOEHMUMA OIIOII

[Tpornecc n3yyeHHs JUCUUIUIMHBI HANIPaBJIeH Ha (JOpMUPOBAHHUE CIIEAYIOIIMX KOMITETECHIIHNA:

Kon n nHaumeHnoBanue pe-
aJM3yeMoil KOMIleTeH U

CTH KE€HHsI KOMIIETEeHIUM

IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUeHHs 1O JTUC-
nuIJnHe (MOAYJI10), COOTHECEHHBIX ¢ HHAMKATOPAMHU J10-

OIIK-1

Crioco0eH pemarh 3a1a4u
npodeccHoHaIbHOM aes-
TENLHOCTH, IIPUMEHSISI Me-
TOJBI MOJICIIMPOBAHUS, Ma-
TEMaTUYECKOT0 aHaJIM3a,
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbBIE 3HAHUS

HHUIBI UX HpI/IMeHI/IMOCTI/I,
YMmerh:

COOTHOLICHUA MCKAY HUMU,

3JIEMEHTAPHBIX YaCTHII,
Baagern:

MHUKpPOYACTHII,

CHUHTC30M U BSaHMOHeﬁCTBHCM qacTul ¢ BEUICCTBOM.

3HaTh: OCHOBHBIC IIOHATHUS U 3aKOHBI ﬂﬂepHOﬁ (1)I/ISI/IKI/I, I'pa-

- IPUMCHATH 3aKOHBI KBAaHTOBOM MEXaHHUKH JJIs1 OIIMCaHHuA
JABUXKXCHUA MUKPOYACTHUIL: ITPABUIIBHO BBI6I/IpaTL CHUCTCMBI OT-
cyucTa, peuiaTth 3aga41 Ha COOCTBEHHBIC 3HAUCHHS JJIA IIPO-
CTEHINX CJIy4acB OAHOMCPHOI'O ABMKCHU, UCII0JIb30BATh
OnepaTopbl COOTBETCTBYIOIUX ATUHAMHUYCCKHUX ICPEMCHHBIX U

- - IPUMEHSAThH 3aKOHBI M TOHATHS SIIEPHON (DU3HUKH TP pac-
CMOTPEHUH BOIIPOCOB, CBA3AHHBIX CO CTPOCHUEM aTOMHBIX
SIIEP U UX MOJIETISAX, AEPHBIX PEAKIUSIX U B3AUMOJACHCTBUAX

- YMCHHUCM PCHICHUA THUIIOBBIX 3a1d4, CBA3AHHBIX C JKCIICPH-
MCHTAJIbHBIMHU OCHOBAaHHAMU ﬁI[CpHOfI q)I/ISI/IKI/I, n 3agad Ha
COOCTBEHHBIC 3HAYCHUS JJIL HpOCTCfIIlIPIX CJIY4acB IABUIKCHUSA

- HaBbIKaMM pacCucTa CPCAHUX 3HAYCHUI JAUHAMHWYCCKHX IICPC-
MCHHBIX, a TAaKXKC 3aJa4d, CBA3AHHBLIX C U3YYCHUCM CBOMCTB H
MOI[eJ'IeI\/'I ATOMHBIX AACP, PAAUOAKTUBHBIM pacCIliaioM, SIAICPHbIM

4.1.

4.OBPBEM JJUCHUIIJINHBI

O0beM TMCHUIJIMHBI B 3a4eTHBIX efuHunax (scero) — 5 3ET

4.2. Tlo Buaam y4eOHOii padoThl (B yacax):

Buj yueOHoii pado-
ThI

KosanuecTBo yacoB (popma o0yueHusi- ouHast)

Bcero no mia- B 1.4. mo cemecrpam

HY 6 7

e}

1

2 3 4

KonrtakTHas pabota
oOyyaromuxcs ¢ npe-
M10/1aBaTeJIeM B COOT-
BeTCTBUHU C YII

68/68 68/68

AynuTopHbIe 3aHS-
TUS:

68/68 68/68

e Jlekruu (B T.4. 0
HpID*

17/17 17/17

®dopma
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® IPAKTHYECCKHE U 34/34 34/34
CEeMUHApCKHeE 3a-
Hatus (B T.4. 0
ITpIT)*
e na6oparopusie pa- | 17/17 17/17
0O0TBI, TPAKTHKY-
™Mbl (B T.4. 0
ITpIT)*
CamocrosrenbHas pa- | 76/76 76/76
6ora
®dopma TeKyIIero KoHntposbnsie KoHntposnbnsie

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 BBIMOJ-
HEHHUIO J1a0. pa-
OOTHI.

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

KypcoBas pabora

He npenycmorp.

He npenycmorp.

Buas! mpomexxyrou-

3auér o 126

3auér o 126

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

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

OUITIIMHE

*B crydae HeoOX00UMOCmU UCNONIL308AHUS 8 le€6HOM npoyecce YacmuyHo/ UCKIIOYUMENbHO
aquaHuMOHHle 06p61306617’l’l€]lele MexHoiocull 6 ma6jmue uyepes cjew yKasvleaemcs

Koauuecmeo

yacoe pabomwi

OUCMAHYUOHHOM popmame ¢ NpUMeHeHUeM dIeKMPOHHO20 00YYeHUsL.

HIIC ¢ ob6yuarowumucs 011 NpoOBeOeHUs 3aHAMUL 8

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

y4eOHoil padoThI:

dopma o0yueHHs: OuHas

Buabl yueOHBIX 3aHATHIH (I)opMa
AyAUTOpHBIE 3aHATHS 3ana- TeKYIIero
- aMo-
Hassanue pas- Mpascri JlaGopa THA B Cam KOHTPOJISI
Bcero TOPHbBIE MHTEP | CTOATENb | gpappii
AeJIOB U TeM YecKkue
Jleknun pabo- AKTHB Hasi 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. Metojibl TPOJIbHBIE
ONpeEAEIECHUS paboThI
pa3MepoB siIpa. (2), no-
1. 2. 3apsnsl 4 1 1 2 IyCK K
sep. OmnbIThI BBITIOJTHE-
dopma 5u3 23
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®-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-
TONYHUBOCTD
snep.
1.5. Cous 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
3aK0oH paJroaK- 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,9K3aMe
sanep. H
2.4.I'amma- 14 1,25 1,75 8 4
U3IIy4eHHE
anep. Oddexr
Meccbayapa
Pazoen 3. Aoepuvie peakyuu.
3.1.3akoHBI CO- | 5 1 2 2 Komn-
XpaHEeHHUS. TPOJIbHBIE
DHepruu peax- paboThI
117078 (2), no-
3.2.Mexanusmsl | 3 1 2 IyCK K
peaKIu. BBIIOJIHE-
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 23
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TPaHCYPaHOBBIX
3JIEMCHTOB.
Pazoen 4. Aoepunvie cunvt u mooenu amomuulx s0ep.
4.1.1A30rommuec | 3 1 2 Kon-
KUH crivH. Me- TPOJIbHBIE
30HHAs TEOpUs paboThl
SJIEPHBIX CHUJI. (2), no-
MyCK K
BBITOJTHE-
4.2 Monenu 6 1 1 4 HHIO 1120.
aTOMHBIX SIIEP. pabo-
Kanenpnas mo- ThLOK3aMe
Jienb siapa. H
Mogaens @ep-
MH-Ta3a.
Pa3zoen 5. /lenenue u cunmes saoep.
5.1.1lerHas pe- | 6 1 1 4 Kon-
aKIus JeJICHUS. TPOJIbHBIE
Koaddumment paboThI
Pa3MHOKEHUS (2), no-
HEHUTPOHOB. IIyCK K
Kputnueckas BBITIOJIHE-
Macca. HUIO J1a0.
5.2.51nepHbie 6 1 1 4 pabo-
peaKkTophl Ha TBL,OK3aMe
TEIIOBBIX HEH- H
TpoHax. I'ere-
POTEHHBIE peak-
TOPBI.
5.3.Cunre3s ner- | 6 1 1 4
kux sauep. Tep-
MOSIZIEpPHBIE Pe-
aKIHH.
Pazoen 6. Inemenmapnvie yacmuyol.
6.1.OcHOBHEIC 5 1 2 2 Komn-
XapaKTepUCTH- TPOJIbHBIE
KM dJIEMEHTap- paboThI
HBIX YaCTHIL. (2), no-
6.2.MexaHu3msl | 6 1 1 4 IyCK K
B3anUMOJICUCT- BBITIOJIHE-
BHUSI DJIEMEHTap- HUIO J1a0.
HBIX YaCTHII. pabo-
6.3.OnexTpomar | 3 1 2 ThI,OK3aMe
HHUTHEIE B3aH- H
MOJEHUCTBHS.
6.4.CunbHBIE 4 1 1 2
B3aUMOJICUCT-
BUSA
dopma 7 u3 23




MHUHHCTEPCTBO HAYKH M BICLIEro oopaszoBanus PO o
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®-Pabouast nporpamMma JUCLIHILTHHEI
6.5.Ca0ble 6 1 1 4
B3aHUMOJCHUCT-
BUS
6.6.00benuHeH | 4 1 1 2
W€ B3aUMOJIeH-
CTBUH.
Pazoen 1. Paduayuonnsie 8030elicmeus 10epHslxX 4acmu
7.1. Enqunniel 3 1 2 Kos-
U3MEPEHUS U3- TPOJIbHBIE
JTy4CeHUN paboThl
7.2. Bzaumo- 7 1 2 4 (2), no-
JICMCTBUE HOHOB MYCK K
C BCIIIECTBOM. BBIIOJIHE-
7.3. B3aumo- 3 1 2 HUIO J1a0.
JIeCTBHUE raM- pabo-
Ma-KBaHTOB C TBL,OK3aMe
BCIIIECCTBOM. H
Pazoen 8. Ycxkopumenu 3apsasceHnvix uacmuy,.

8.1. DnexTpo- 4 1 1 2 Kon-
CTaTHYECKUM TPOJIbHBIE
YCKOPHUTEIb HO- paboTsl
HOB. (2), no-
8.2.Iluxmmyeck | 6 1 1 4 IyCK K
1€ yCKOPUTEIU BBITOJIHE-
MIPOTOHOB. HUIO J1a0.
8.3. Huknuue- | 6 1 1 4 pabo-
CKHE YCKOpHUTE- TBL,PK3aMe
JIY HJIEKTPOHOB. H
8.4. Jlunetinple | 1 1
YCKOPHUTEIIH..
8.5. Yckopure- | 6 1 1 4
JI1 Ha BCTpEY-
HBIX MTy4Kax.
Htoro: 180 17 34 17 76 36

5.COAEP)KAHUE JUCHUJINHBI (MOYJIS)

Pa3nes 1. OcHOBHBIC XapaKTePHUCTHKH ATOMHBIX si/iep.

1.1. Onmerter  Peszepdopna. Ceuenue ympyroro paccesHus anbda-gactui. dopmyna
Pezepdopna.

1.2. CoctaB simpa. MaccoBoe umcino u Macca sijpa. M3oTormsl, n300aphl.

1.3. 3apsagsl sinep. OnbiThl Yensuka no onpeneneHuro 3apsaa sapa. Pasmepsl saep. Me-
TOJIbI OIIPEIETICHHSI pa3MEPOB AIPA.

1.4. DHeprus cBsi3M M yCTOMYMBOCTB SiA€p. Y J€NbHAsI SHEPrus

CBSI3M M €€ 3aBUCHMOCTbh OT aTOMHOTO Homepa. Maruueckue sjapa. CtaOuinbHble U pa-
JMOAKTUBHBIE SA7pa.

1.5. CivH u MarHuTHBIA MOMEHT sapa. SnepHblif MarHeToH. ['MpoMarHuTHOE COOTHO-
nieHue. Meronpl onpezenenus cnuHa sipa. CBEpXTOHKas CTPYKTypa ypPOBHEH SHEPTrUM aTOMOB.

dopma 8 u3 23
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N3Mepenre MarHuTHOro MOMEHTa siep merogom SAMP.
1.6. DnekTpuyeckuil KBaApynoiabHbIi MOMEHT sigpa. Dopma sizep.
1.7. YeTHOCTH COCTOSIHUM. 3aKOH COXPAHEHUS YETHOCTH.

Pa3gen 2. PAaaHoaKTHBHOCTb.

2.1. EcTecTBeHHast 1 UCKYCTBEHHAs paJlOaKTUBHOCTh. Bubl pagnoaktuBHocTU. Panno-
aKTHUBHBIE CceMeicTBa. 3aKOH paJnoakTUBHOrO pacnazga. [loctosnnas pacnaga. Ilepuon momy-
pacnaga. AKTUBHOCTh. EquHUIEI n3Mepenust aktuBHOCTU. CpeiHee BpeMsi KU3HHU siIpa.

2.2. Anpda-pacnan. Cnektpsl  anbda-dactun. CBoiicTBa anbda-pacmana. Teopus
anbda-pacnana. TynHenbHbIN 3G dexT. Pazmepsl sapa.

2.3. bera-pacnag sinep. Buaer Oera-pacmama. YcloBUs 3JE€KTPOHHOTO, TO3UTPOHHOTO
npespainiennii u K-3axpara. Xapaktep Oeta-criektpa. ['unoresa neiirpuno. Cnaboe B3auMozeii-
ctBue. Hecoxpanenue uetHocTu npu 6eta-pacnane. CP-uHBapHaHTHOCTh. 3aKOHBI COXPAHEHUS
¥ TipaBmiia oTOopa B Oera-pacnae.

2.4. N'amMa-uznyyeHue saep. DIeKTpUudecKue U MarHuTHbIe nepexoanl. [IpaBuna ot6opa
U TIOHSTHE O MYJbTUIIOIBHOCTH M3JIydeHHs. SaepHas usomepus. BHyTpeHHsAsT KOHBEpCUS dJIEK-
TpoHOB. Dddexkt MeccbOayspa U ero npuMeHeHue.

Pasznen 3. SAnepubie peakumu.

3.1. Knaccudukanus saepHbIX peakiuil. 3aKOHbI COXpaHEHHsI. DHEPTUU peakuu. DHI0-
TEPMHUUECKHE U DK30TepMuUeckue peakuuu. Ilopor peakuuii.

3.2. Mexanusmsbl peakuuu. IIpsameie saepubie peakiuu. CoctaBHOE A1p0. DHEpreTuye-
CKas quarpamma peakuui, IpOTeKaloUMX yepe3 cocraBHoe sapo. [Topor peaknuu.

3.3. Ceuenue peakiun. OyHKIMs BO30YXKICHUS PEaKIUU. Y POBHH COCTaBHOTO sijipa. Pe-
30HaHCHbIE peakuuu. Popmyna bpeiita-Burnepa.

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

3.5. IlomydeHne TpaHCYPAHOBBIX DJIEMEHTOB.

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

4.1. Bugasl B3aumozelictBua B npupone. (OCHOBHBIE XapaKTEPUCTHKHU SIIEPHBIX CHIL.
IIpyHIMIT M30TONMYECKOW WHBApPHAHTHOCTHU SIIEPHBIX Cwil. M3oTommueckuil cnimH. Me3oHHas
TEOpHs ACPHBIX CUII. MIo-Me30HbI. ITu-Me30HBIL.

4.2. Monenu atomubIX snep. KamenbHast monmens simpa. Dopmyna Baitizekkepa. Mo-
Jienb siiepHbIX o0onouek. KosekTuBHbIE CBOMCTBA sep.

Paszgea S. [lesienue u cuHTe3 siaep.

5.1. O6mee onucanue mpolecca jeneHus. Jlenenue saep moj AeWCTBUEM HEHTPOHOB.
Heiitpons! nenenus. Lennas peakuus nenenus. Kosgunuent pasmHoxenus HeUTpoHoB. Kpu-
Tuyeckas macca. OTpaxkaTesin HEeHTPOHOB. SiepHbIE peaKTOPhl Ha OBICTPBIX HEUTPOHAX.

5.2. Ponp 3amemnureneil. SlnepHbple peakTopbl Ha TEIUIOBBIX HEHWTpoHax. ['ereporeHHble
peakTopsl. YIIpaBiIeHUE peakToOpoM. Poilb 3ana3ipIBAlOIINX HEUTPOHOB. fiepHas SHEpreTHKa.

5.3. Cunres nerkux saep. TepMosinepHble peakuuu. SnepHble peakuu Ha 3Be3aax. Tep-
MosiiepHast 6om6a. [Ipobiema yrpaBiasieMoro TepMOSIICPHOTO CHUHTE3a.

Pa3nen 6. DiaemeHTapHBIE YaCTHIBI.
6.1. OcHOBHbBIE XapaKTEPUCTUKU 3JIeMEHTapHbIX yacTull. (CoOcTBeHHas macca. OJeK-
Tpuueckuil 3apsa. MarautHbeiii MomeHT. CrnuH. Bpewms sxusnu. bapuonnsliii 3apsg. Coxpane-
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HUE AJIEKTPUYECKOro M OapHOHHOTrO 3apsaa. AHTuyactuubl. M3oronunueckuit cimH. CoxpaHe-
HUE M30TONMYECKOIo CIMHa U ero npoekuuu. CtpaHHOCTh. COXpaHEHUE CTPAHHOCTH.

6.2 MexaHu3Mbl B3aMMOJICHCTBUS 3JIEMEHTAPHBIX YacTULl. BUpTyalibHbIE YaCTHUIBI.

6.3. DnexkTpoMarHuTHbIe B3auMozencTBus. Mcnyckanue u norjiomienne GoToHOB. YTpy-
roe paccessHue IEKTPOHOB.

6.4. CunbHble B3aumoseiictus. Knacudukanus anponos. bapuons! u Mme30oHbl. MynbTH-
IUIETHI U cynepMynbTurieTsl. KBapku u roroonsl. KBapkoBas mojens aapoHoB. HoBbie kBaHTO-
BbIE UKMCJIa DJIEMEHTApHbIX yacTull. [{BeT, ouapoBaHue 1 UCTUHA.

6.5. Cnabpie B3ammojielicTBHS. MI0o-Me30HBI M Tay-Me30Hbl. KainOpoBouHble OO30HBHI.
Helitpono u antuneiitpuno. CniupanbHOCTh. JlenToHHbIN 3apsa. CoxpaHeHUe JIENTOHHBIX 3apsi-
noB. HecoxpaHeHne 4eTHOCTH B clIaObIX B3aUMOJICHCTBUSX.

6.6. DKkpaHHpOBKa 3apsiga B KBAHTOBOM 3JIEKTPOAMHAMUKE. 3aBUCUMOCTh KOHCTAHT B3a-
UMOJICHCTBUS OT IepeaHHOro uMitysibca. OObeIMHEeHUE AIEKTPOMArHUTHBIX U CIa0bIX B3aUMO-
JIEUCTBUM.

Pazgea 7. PaguanuoHHbie BO3AeCTBUSA SAAECPHBIX YACTHIL

7.1. EnHUIBI U3MEPEHUS U3JIYYeHU U UX BO3JEHCTBUN HA BEIIECTBO. AKTUBHOCTD. [1o-
ToK. [loryomennas no3a. DOKBUBaJEHTHAs J03a.

7.2. B3aumopeiicTBue HOHOB C BelecTBOM. Heymnpyroe (31eKTpOHHOE) B3aUMOJICHCTBHUE.
®opmyna bere-bnoxa. Ynpyroe (saepHoe) B3anmoaelictBue. Panunanuonnsie nedextsl. [Ipoode-
T MOHOB B BellecTBe. B3anumonelicTBUE 3JIEKTPOHOB C BEIIECTBOM.

7.3. BzaumojieiicTBue raMMa-u3ay4eHHs C BELLIECTBOM.

Pa3nea 8. /lerekTopbl siAepHBIX H3Iy4YeHUMH

8.1. OcHOBHBIE XapaKTEPUCTUKH AeTeKTOpoB. TpekoBble aeTekTopsl. Kamepa BuibcoHa,
My3bIPbKOBAsi U KICKPOBasi KAMEPHI.

8.2. T'a3oHanosHeHHbIe neTeKkTopbl. MoHuzanuoHHas kamepa. lIponopruoHanpHBIN
cuetunk. Cuetunk [ eitrepa.

8.3. TBepnorenbHble AeTeKTOPHl. CUMHTWIUISLMOHHBIN A€TEKTOp raMMma-u3inydenuit. Io-
JYNPOBOJHUKOBBIE JETEKTOPHI YACTHUL.

Pa3nen 9. Yckopuresn 3apsizkeHHbIX YaCTHIL.

9.1. DneKkTpoCcTaTUYECKUI YCKOPUTEIh HOHOB.

9.2. Huxinyeckue yckoputeau npoToHoB. Lluknorpon. ®a3orpoH. CUHXPOTPOH U CHH-
XpohazoTpoH.

9.3. ukinyeckue yCKOPUTEIH 3JIEKTPOHOB. betatpoH. MUKpPOTpOH.

9.4. JIuneiiHble YCKOPUTEIN.

9.5. Yckopurtenu Ha BCTPEUHBIX MyUYKax.

6. TEMbI TIPAKTUYECKNX U CEMUHAPCKHNX 3AHSITAM

. Paccesinue vactun Ha sapax. @opmyna Pesepdopaa.
. 3aKOH PaIMOAKTUBHOTO pacraia. AKTUBHOCTb.

. Anba-pacna.

. B u B*-pacnansl. K-3axsar.

. N'amma-usnydenue suep.

. SAnepHbIe peakuum.

. AxtuBanus o0pa3noB Mo AeiicTBHUEM HEUTPOHOB.

. lenenue snep nmoa qeicTBUEM HEUTPOHOB.
9.TepMosiAEpHBII CUHTES.

03N NS W~
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3amaun OepyTcs U3 COOTBETCTBYIOMUX pa3zaeioB c0. 3anau U.E. Upomona.

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

Llenb paboTel: 3ydyeHue npoieccoB, MPOUCXOAANINX B ra3e Mo/ AeiCTBUEM HOHU3UPYIOLIETO
H3ITYyUYCHUA B IPUCYTCTBUH IMOCTOSAHHOI'O 3JICKTPUYCCKOI'O IMOJIA; MPUHIUIIOB I[CﬁCTBHSI ra3oHa-
MOJIHEHHBIX CUETYMKOB YaCTHUII; CHATHE paboueill (CueTHOM) XapakTepUCTUKH cueTuynka [ elirepa-
Mromnepa.

Ob6opynosanue: 1. brok nerekruposanust bJIB/Ib2-02; 2. [Ipubop cuernsiit [1C02-5; 3. Uc-
TOYHUK BBICOKOBOJIBTHRIH BHB-30-01; 4. McTounnk HU3KOBOJBTHRIM 591-89; 5. McTounuk Oe-
Ta-U3TydCHHUS.

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

Llens paboTer: O3HAKOMIIEHUE C POCTHIMU MaTEMaTHUYECKUMHU METOIaMHU 00paOOTKH pe3yb-
TAaTOB U3MEPEHUIl, UCCIIeI0BaHUE CTATUCTUUECKOTO PACIpeesIeH s Yhcia UMITYJIbCOB OT CUeT-
yuka ['eiirepa-Mroiiepa.

Ob6opynosanue: 1. brok nerekruposanust bJIB/Ib2-02; 2. [Ipubop cuernsiit [1C02-5; 3. Uc-
TOYHUK BBICOKOBOJIBTHRIM BHB-30-01; 4. McTouHnk HU3KOBOJBTHRIM 591-89; 5. McTounuk Oe-
Ta-U3TydCHHUS.

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

Llenb paboTel: O3HaKOMIIEHHE C TIPOIIECCAMU B3aWMOICUCTBUS 3aps-)KEHHBIX YaCTHII C BEIlle-
CTBOM; U3MEPEHHE MPOOETOB anb(})a-yacTHUIl B BO3IyXeE.

[Tpubops! u nmpunHamexunoctu: 1. bnok nerextupoBanus tuna B/IbC3-1eM ¢ perexTropom
anbda-mzydenus; 2. binok Beicokoro Hanpspke-aus BHB-30-01; nepecuernsrit mpudop 11C02-5.
3. anb(ha-MCTOUHUK.

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

Llenp paboTel: O3HAKOMIIEHHE C TEOpUel U OCHOBHBIMHU XapaKTepUCTUKaMH OeTa-pacraja u
0eTa-uCTOYHUKOB; MCCIIEI0BAaHUE MOTJIOUICHUS AJIEKTPOHOB B PA3JIMYHBIX MaTepuajiax IyTeM
M3MEpPEHUS 3aBUCUMOCTHM HMHTEHCHUBHOCTH IIOTOKA 3JIEKTPOHOB OT TOJIIMHBI IOTJIOTUTEINEH;
orpeziesieHue Mo KPUBOM MOTJIONIEHUSI MaKCUMaJIbHOM SHEPTUHU AJIEKTPOHOB OeTa-pacnaa.

[Tpubops! u nmpuHaanexHocTu: 1. CHUMHTWUIAIUOHHBIA U3MepUTenbHbIi 3001 72013; 2. Pa-
muometp Robotron 20046; 3. HaGop mornotureneii uz Al pasnuyHoit tonmuusl; 4. Pagnoak-
TuBHBIH ipenapat PSr+Y.

Pa6ora 5. OIIPEJAEJIEHUE DHEPTUN 'AMMA-KBAHTOB METO/JIOM IIOTI'JIOILE-
HIA

Ilens paGoTel: O3HaKOMIIEHHE C MPOIIECCAMH B3aUMOJIEHCTBHS T'aMMa-KBAaHTOB C BEIle-
CTBOM. ODKCIEPHUMEHTAIbHOE HCCIIEIOBAaHME TPOIecca OCIAOICHNUsT MHTCHCHBHOCTH ITydYKa
raMMa-KBaHTOB TIOCIIE IMPOXOKIEHUS Yepe3 IMOTVIOTUTENN Pa3IMYHOrO COCTaBa W TOJIIWHEL
OmnpeneneHre SHEPTUH MOHOXPOMATHUYECKOTO TaMMa-U3JIyueHHs 1Mo K03(D(HUIMEHTY TOTJIoIe-
uus B Al, Cu, Pb.
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[TpuGopsr 1 npunamiexxaoctu: 1. biaok nerekrupoBanus tuna bJIBC3-1eM co cumHTHILIA-
IIMOHHBIM CUYETYUKOM ramMma-uziydeHus; 2. Pagunomerp «Robotron 20046y»; 3. CBHHIIOBBIH 0JIOK
— kosutumarop; 4. Habop mormoruteneii uz Al, Cu u Pb pasnuunoii tommuusr, 5. McTOYHHK
ramma-u3J1y4eHus.

PaGora 6. OIIPE/IEJIEHHE Y/JEJIBHOH AKTHBHOCTH BETA-TIPEITAPATA.
OIIPEJIEJIEHUE IIEPHO/IA I101YPACHAJA 10OITO’KUBYIIIETI O H30TOIIA

ens pabotel: O3HAKOMIIEHHE C ABJIEHHEM PaAHOAKTUBHOCTH, THIIAMHU PACIA0B U 3aKOHOM
PaMOAaKTHBHOTO pacnana. O3HAKOMIIEHHE C METOJAMH M3MEpPEHHs aKTUBHOCTH 0eTa-aKTHBHBIX
TIpenapaToB M Mepuoia Tonypacnana. OnpejeleHne akTUBHOCTH 0€Ta-HCTOYHHMKA M TepHOJa
nonypacnazna m3orona K.

[Tpubopsr u mnpunamnexHoctu: 1. bera-panuomerp PYB-011II; 2. Ilornotutens u3 anto-
muHus; 3. PagnoaktuBHbii npenapar (coib kanust KBr).

Pa6ora 7. JOSUMETPHA AJEPHBIX H3/IVYEHHH/

HCJIB pa6OTHZ O3HAKOMJICHHUEC C OCHOBHBIMHU IMOHATHUAMHU, OIPCACIICHUAMHA U CIUHULIAMU HU3-
MEpCHUA, UCIIOJIB3YECMbIMHU B JJOBUMCTPUU AACPHBIX I/I3J'Iy‘IeHI/II71; O3HAKOMJICHHEC C JO3UMCTpHUYC-
CKHMHU HpI/I60paMI/I; OLICHKA aKTUBHOCTH PaJUOAKTHBHOI'O IIPLCriapaTa mo MOIIHOCTHU JO3bI.

O6opynosanue: 1. Pagnomerp-nozumerp MKC-01P-01; 2. Josumerp API-05M; 3. Jlo3u-
metp Hocumblil JIKC-0,4; 4.Mcrounuk monusupyromero usinydenus 137Cs umm 60Co; 5. Jlu-
HelKa.

Onucanue pa60T U METOAUYCCKHUEC PCKOMCHAAIIMU 10 UX BBIIIOJHCHHIO COACPKATCA B MCTO-
JUYCCKUX MMOCOOMSIX:

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

2. K.H. Anapeesckuii, E.I'. KanamnukoB. MeToibl 1€TEKTUPOBAHUS WOHU3UPYIOMIUX 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 IPOLIECCH] IPOUCXOAAT B ra3e MoJA JISHCTBUEM 3apsDKEHHBIX YacTHIL
IPU HAJIMYUU AJIEKTPUYECKOTO MOoJIs?

2. 13 xakux cooOpakeHui BBIOMPAIOT ra3 AJs Ta30BbIX CYETYUKOB?

3. Kak o6bscusercsa xapakrep BAX razoBbix c4eTyukoB?

4. Jlnsa Kakux Lened IpUMEHSI0T MOHU3ALMOHHBIE KaMephl, IPONOPLHUOHAIBHBIE U TEUrepoB-
CKHE CUETUUKHN?

5. Uro nmaer cueTHas xapakrepucTtuka? Uem ompenensercs BelIMYMHA IOPOrOBOrO HampsiKe-
HUS?

6. UTo Takoe «MEepTBOE BpeMsi» CUETUMKA U pa3peliaronias criocoOOHOCTh?

7. Kak BoccTaHaBnMBaeTCs YyBCTBUTEIBLHOCTh pabodero oobeMa cueTynka’?

KonTpoJsbHbie Bonpocskl (k padore 2):

1. Oxapaktepu3syiite OMHOMHUAIBHOE paclpesiesieHue.
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2. B kakux cuTyanusx npumMeHumo pacnpenenenue Ilyaccona? Kakue mapameTpsl Xapakre-
pHU3yIOT 3TO pacnpenenenne? Yem ompenensercs cpeqHEKBagpaTUYHasl OLIMOKA ITOro pacipe-
NeJIeHus?

3. OxapakTepusyiTe HOpMaJbHOE pacipeneiacHue. KakoBa BEpOSTHOCTh IONAJaHUs 3Haue-
HUSI U3MEPSACMO# BEIMYMHBI B HHTEepBal (M-0, M+ac) ?

4. Kak omnpenensercs: J0BEpUTEIbHBIM HHTEPBAJI U3MEPEHU?

5. Yro Takoe ko3 puImeHT Haae)KHOCTH ?

6. Uem omnpenensieTcs: ypoBEHb 3HAUUMOCTH?

KonTpoJsbsHbie Bonpocs! (k padore 3):

1. Ha kakoe paccTrosiHie MPUOIM3HUTCS 0-4acTHIA ¢ KHHETUYEeCKOr s3Heprueir 4 MaB K spy
pu 1000BOM COyJapeHuun?

2. Kak BeiBoguTcst popmyna bere-bnoxa?

3. Uem ompeaensieTcs: pa3dpoc SHEPreTHUECKUX MOTEPh HOHOB B BEIIECTBE?

4. Yem ompenensieTcsi BeIMUMHA Mpoodera o-4yacTUllbl B BerecTBe? UTo Takoe cpeHuil U SKC-
TPanoJIUpOBaHHBINA TpoOer?

5. B ueM 0cOOEHHOCTH MOHATHSA MAacCOBOTO mpobera?

KonTpoJsibHbIe Bonpockl U 3a1a4u (K padore 4):

1. BelunciiuTe BEpXHIOO IPAHMILy P-CIIEKTpa pacmana o CS, Y4UTHIBAS, YTO JOUEPHEE SO

’Ba obpasyeTcss B BO3OYKIEHHOM COCTOSHHU M SHEPIHs M3JTy4aeMbIX MM y-KBAaHTOB 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, MCXOMAS W3
IIPEIIIOJIOKEHNS, YTO BECh NPUCYTCTBYIOIMI Ha 3eMJIe aproH
MIPOM30LIEN U3 Kalus MyTeM e-3axBara (CM. CXeMy pacraja Ka-
musi-40). B Hactosmee Bpems Ha 300 aTOMOB aproHa mpHUXOJUT-
Csl OJTUH aTOM KaJusl.

4. OnpenenuTb SHEPTHIO OTAAYM sAApa JUTHs, 00pa3yIoLIero-

Cs B OCHOBHOM COCTOSAHUH B PE3YJIbTATC €-3aXBaTa U3 sA/Ipa ZBe .

KouTtpoJbHbie Bonpockl u 3a1a4u (k padore 5):

1. TMocne P-pacnana ,7CO HCIyCKArOTCA ABa KACKaIHBIX Y-KBaHTa ¢ >Hepruamu 1,17 u 1,33

Mb5B. Onpenenure COOTHOLIEHHE WHTEHCUBHOCTEH ATHUX Y-KBAHTOB IOCIE MPOXOXKICHHS CIIOS
CBHHIIA TOJIIMHON 5 cM.

2. IIy4oK MOHOXPOMAaTHYECKUX Y-KBAaHTOB, MIPOXO/S Yepe3 CIOW CBHHIIA TOJIIMHOM 5 cMm,
ocnabnsercs B 20 pa3. HaiiguTte TonmuHy Cl0€B: a) allOMHHHSA, 0) MEAH, JAIOIIYI0 TaKoe
*e ociallleHne WHTEHCHBHOCTHU Y-U3ITyYEeHHUS.

3. MaccoBsiii k03¢ dunmenT noraomenust GoToHoB ¢ »Heprueir 50 k9B B cBuHIE paBeH 8
cM?/r. CedeHne KOMITOHOBCKOTO paccesHHs (OTOHOB 3TOi dHEpruu Ha dnekTpoHe 6,4:10°2°
cMm?. Haiimure ceueHne GOTOATEKTPHIECKOTO TIOTIIONIEHHS.

4. JIuneiinplii ko3¢ ureHT ocnabiaeHus y-u3zaydenus ¢ sHeprueit 0,5 MsB B cBunue 1,65
em?, B amomuamn — 0.223 cml. Haiimute > dexTuBHOE cedenue (OTOITEKTPUIECKOTO HOTIIO-
IIEHUS B CBUHLIE.
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KonTpoJsbHbie Bonpocs! (k padore 6):

1. Oxapakrepusyiite n3BecTHble Bam BHIbI paAlOAaKTUBHOCTH.

2. Pacckaxkute 0 3aKOHE PaIMOAKTUBHOTO pacnaja.

3. YTo Takoe aKkTUBHOCTb U yJ€/IbHAsl aKTUBHOCTb?

4. B yem cMbICII IOTIPABOK: Ha pa3pelarolee BpeMs CUeTYMKa; Ha TeJIeCHbIN yroi; Ha ¢oH;
Ha CaMOIIOIJIOUIEHME B Ipenapare?

5. Kak obecrieunThb 3a1aHHYIO0 CTATUCTHYECKYIO TIOTPEITHOCTh U3MEPECHUI?

6. Kak omnpenenuts yAeabHYI0 aKTUBHOCTb PaJMOM30TOIA, €CJIM U3MEpPEHa aKTUBHOCTD IIpe-
napara?

7. Kak onpenenuts nepuoj nojypacrnazaa paguon3oTorna, €ciid U3MepeHa aKTUBHOCTD Ipena-
para.

8. BeluncanuTe akTUBHOCTD Teja 4yenoBeka Maccor 70 Kr, eClIy M3BECTHO, YTO MaccoBas J0Js
MPUPOAHOTO KaJIUs B Opranu3mMe uesioBeka cocrapisieT 0,002.

KonTposabHubie Bonpockl (k padore 7):

1. KakoBbl MeXaHU3MBbI [I€peaud YHEPTUU BELIECTBY OT MTOTOKA 3apsDKEHHBIX YACTHIL; OT HO-
TOKA Y-KBAaHTOB?

2. Yto Takoe akTUBHOCTh UcTOYHMKA MU, MIOTHOCTh MOTOKA U MHTEHCUBHOCTD U3Iy4eHUs?

3. JlaiiTe ompeneneHusi YKCHO3ULIMOHHON, MOTJIOMEHHON, YKBUBAICHTHOH U AP PEKTHBHON
7103 U €IMHUI] UX U3MEPEHHUS.

TekcTbl KOHTPOJIBHBIX Pa6oT. BuieThl KOHTPOIBLHO PadOTHI (IPUMEPHI):

buner N 4

1.CxopocTh o6pasoBanus paguonsorona 124Sb q = 10° axep B cexynay. C mepruoaoM momy-
pacnana T = 60 nHell oH npeBpaaercs B cTaOuiabHbIA n3oton 124Te. Onpenenuts, Kakast Mac-
ca nzoromna 124Te HakonuTCs B penapare yepes t = 4 Mec. 1mociie Hayajia ero oopa3zoBaHus.

2.CuuTasi, 94TO CpeIHSSI DHEPrHsl IEKTPOHOB Oera-pacmama siaep 206T1 paBHa mpubIM3n-
TesbHO 1/3 sHeprum pacnaza, OLEHUTh CPEJIHIOI SHEPTUI0 aHTUHEUTPHUHO B JJAHHOM IIPOLIECCE.
Macca aroma 206T1 paBaa 205,97608 a.e.m.

3.0THOCHTeNbHAS UPUHA raMMa-THHIN Meccbayapa ans Fe pasna 310713, Ha kakyro Bbico-
Ty OT MTOBEPXHOCTH 3eMJIH HEOOXOAUMO MOIHATH HCTOYHHK, YTOOBI TIPU PETUCTPAIlUN Ha yPOBHE
MOBEPXHOCTH 3eMIIM «KpacHOe CMelIeHHe» JMHUU Mecchayspa MpeBOCXouiia MUPUHY ITOH
JMHAH.

4 .BbIYuCINTh MOPOTOBYIO KUHETHUECKYIO SHEPTIHI0 HelTpoHa B peakuuu 170(n, a)14C.

buner N 5

1. Paguounsoron 32P, mepuon nmomypacmana koroporo T=14,3 cyTok, oOpa3yercs B sSACpPHOM
peakTope co ckopocThio q=2,7.10° snep/c. Uepe3 CKONBKO BPEMEHM €ro aKTHBHOCTh CTAHET
A=7,0.10° Bx?

2. HaiiTu KMHETHYECKYIO 3HEPIHIO si/ipa OTAauM MPU MO3UTPOHHOM pactaje sapa 13N, ecnun
SHEPrus MO3UTPOHA MaKCUMaJIbHa.

3.M3BeCTHO, YTO PE30HAHCHOE IMOTJIOLIEHNE raMMa-KBaHTOB ¢ 3Hepruen 129 k3B, ncmyckae-
MBIX siapaMu 1911r, IpakTUYECKH MOJHOCTBIO MCYE3aET MPU OTHOCUTEIBHOW CKOPOCTH MCTOY-
HUKA U TIOTJIOTUTENsSA, paBHOH 2 cM/c. OIIEHUTh MUPUHY U BPEMSI HX )KU3HU B 3TOM COCTOSIHHH.
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4. .BBIYHCIIUTD MOPOTOBYIO0 KHHETHYECKYIO SHEpruto anbda-dactui B peaknuu 7Li(a,m)10B.

buner N 6

1.Ilpu u3yuenun Geta-pacnana 23Mg B MoMeHT t=2,0 ¢ cyeTuynk 3apeructpupoBan N1 Oera-
YacTHII, a K MOMEHTY to — 3t1 B 2,66 pa3 6ombiie. Halitu cpegHee Bpems )KM3HU JaHHBIX sep.

2.HaiiTu KMHEeTHYECKYIO SHEPTUI0 MIPOTOHA, BOSHUKAIOIIETO NP OeTa-pacnaie HeMTpoHa, ec-
JIM SHEPIUs MIEKTPOHA MAKCUMAJIbHA.

3.Ha kakyro BbICOTY HEOOXOIMMO MOAHITh HCTOYHUK raMMa-KBaHTOB C siipaMu 67Zn* aro0b1
IPU PErucTPaLUU Ha MOBEPXHOCTH 3€MJIM TPABUTAL[MIOHHOE CMEUICHUE JIMHUM IPEB30LUIO0 €
mMpHuHy? DHeprus raMmma-kBaHToB 93 KaB, a cpeanee BpeMst :KHU3HH BO30YKIEHHOTO COCTOSTHUS
T = 14 MKc.

4.BbIYMCINTh IOPOTrOBYIO KHHETUUECKYIO SJHEPTHIO HEWTpoHa B peakuuu 12C(1, a)9Be .

buner N 5

1.Paguonsoron 32P, mepuon monypacmnaga kotoporo T=14,3 cyrok, obpaszyeTcst B saepHOM
peakTope co ckopocThio q=2,7.10° snep/c. Uepe3 CKOIbKO BPEMEHH €r0 aKTUBHOCTh CTAaHET
A=7,0.109 bk?

2.HaiiTu KMHeTHUYEeCKyI0 SHEpruIo sipa OTJauyu IpU HNO3UTPOHHOM pacnaze sapa 13N, ecnu
SHEPrus MNO3UTPOHA MAKCUMAJIbHA.

3.MI3BecTHO, 4TO pe30HaHCHOE MOIJIONIEHHE F'aMMa-KBAaHTOB ¢ 3Heprueit 129 k3B, ucnyckae-
MBIX gapamu 19111, npakTUYecKu MOJHOCTHIO MCUY€3aeT MPU OTHOCUTEIBLHOM CKOPOCTHU HUCTOY-
HUKA 1 [OTJIOTUTENS, PaBHOM 2 cM/c. OLIeHUTh LIMPUHY U BPEMsI UX JKU3HU B 3TOM COCTOSIHUU.

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

9. IEPEYEHb BOITPOCOB K DK3AMEHY:

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

2. Ceuenus B3auMopencTeus. Pasmepsl anep. MeToasl onpenesneHns pasmepoB Sep.

3. 3apsagasl saep. OnbiThl Yensuka 1o onpeneneHuo 3apsiaa sapa. Onsitel Mo3zenu.

4. Maccsl ssaep. MeToasl n3mMepeHus macc saep.

5. OtkpbiTHe HelWTpoHOB. Macca HeliTpoHa. CoctaB siapa. MaccoBoe 4YMclIO M Macca
anpa. V3oTomnsl, n300apsl.

6. OHeprus CBA3M U YCTOWYMBOCTD siA€p. Y AeNbHAs SHEPTUS CBSI3U U €€ 3aBUCUMOCTDH OT
aToMHOro HoMepa. CTaGuiIbHBIE U paIMOAKTUBHBIE Apa.

7. ClMH U MarHUTHBIH MOMEHT siapa. fnepHbIi MarHeToH. [ MpOMarHUTHOE OTHO-
nieHne. Metozsl onpezenenus cuHa aapa. CBEpXTOHKas CTPYKTypa YpOBHEN S3HEPTHH aTOMOB.

8. MI3MepeHne MarHUTHOrO MOMEHTa sjep MeronoMm SIMP.

DNEeKTpUYECKU KBaIpyIOJIbHBINA MOMEHT siapa. Dopma saep.

9. YeTHOCTH COCTOSIHUM. 3aKOH COXPAaHEHHS YETHOCTH.

10. Buael paguoakTuBHOCTH. PagnoakTUBHBIE CEMENCTBA. 3aKOH paJHMOaKTHUBHOIO pac-
nana. [locrosunas pacnana. [lepuon monypacnana.

AKTHBHOCTB. EMHUIEI n3MepeHus akTUBHOCTU. CpeiHee BpeMsl )KU3HHU spa.

11. Ansda-pacnman. Cnextpsl anbha-dactuil. Teopus anbda-pacnaga. TyHHETBHBIN (-
dexr.

12. bera-pacnan sinep. Bumasr Oera-pacnama. YcinoBus 3JI€KTPOHHOTO M TTO3UTPOH-HOTO
npeBpamiennii 1 K-3axpara. Xapakrep Oera-criekrpa. [ unoreza HeHTpUHO. 3aKOHBI COXpaHEHHUs
npu OeTa-pacnaje.

13. N'amma-u3nyuenue sigep. DIeKTpUYecKre U MarHUTHbIE nepexobl. [IpaBuiia otb6opa

dopma 15 u3 23




MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO

o o Dopma
Y IIBSAHOBCKUH TroCy1apCTBEHHBII YHHBEPCUTET

®-Pabouyast mporpamma JUCHUIUTAHBI

U TIOHATHE O MYJBTUIIOIBHOCTH U3JIydeHUs. SaepHas uzomepus. BHyTpeHHsAsI KOHBEpCHUS 3JEK-
TPOHOB.

14. Ddpdexr Meccbayspa u ero npuMeHEHHE.

15. Knaccudukanus siaepHbIX peakiuid. 3aKOHBI COXpaHEHHS. DHEPrusl peakiuu. DHep-
reTU4ecKas JuarpaMMa peakiui, MpoTeKarIIuX 4depe3 cocTtaBHoe sapo. Ilopor peakuuu.

16. Mexanusmsl peakuuu. IIpsimble siiepHbIEe peaklUy U PEAKIUU, IPOTEKAIOLINE Yepes
coctaBHoe spo. PezonancHeie peakiuu. @opmyna bpelita-Burnepa. YpoBHU CO-CTaBHOTO Si/I-
pa.

17. Peakiuu mop aecTBUEM aib(a-4yacTHUIl, MPOTOHOB, IACHTPOHOB, HEUTPOHOB. Oco-
OCHHOCTH peaKIMil IMoJ AeUCTBUEM JIETKUX HOHOB. [loyueHne TpaHCypaHOBBIX 3JIe-MEHTOB.

18. ®oTosiiepHbIEe pEeaKIHH.

19. Peakiuu o qeicTBUEM HEUTPOHOB.

[Tony4yeHue TpaHCYpaHOBBIX JIEMEHTOB.

20. Buasl B3aumopeiicTBuil B mpupoae. OCHOBHBIE XapaKTEPUCTUKH SIACPHBIX CHIL.
[IpyHIMIT M30TONMYECKOM WHBApPUAHTHOCTH SAEPHBIX CUII. M30TONMMYECKUI CIIMH.

21. Me3onHas Teopus AAepHbIX clil. Mio-me30HbI. [11-Me30HBI.

22. Mopenu atomubIx saep. KanenbHas monens siapa. @opmyina Baiinzekkepa.

23. Mogenu sinep. Mogaens @epmu-rasa.

24. OOuiee onucaHue npoiiecca aeneHus. Jlenenue sigep moOJ AelcTBUEM HEHTPOHOB.
Heiitponsr nenenus. Llennast peakiust neneHus. SnepHble peakTopbl Ha OBICTPBIX HEUTPOHAX.
Koadduiment pazmuoxenust HeWtpoHoB. Kputuueckast macca. OTpakarenu HEMTPOHOB.

25. T'oMoOreHHbIE JIepHbIE PEAaKTOPhl HA TEIJIOBBIX HEHTpoHaX. Ponb 3amennuteneil. 3a-
BUCUMOCTh KPUTHYECKOW Macchl OT CTEMeHH oOoraimieHus ypaHa. PeakTopbl Ha HPHUPOJHOM
ypase. [ eTeporeHHble peaKkTophl.

26. YpaBienue peaktopoM. Poiib 3ana31pIBalOIIMX HEUTPOHOB. Sl iepHas YHEpreTuka.

27. CunTes nerkux anaep. TepmosepHble peakliuu. SaepHble peakuu B HeApax 3BE3L.
TepmosinepHas 6omba. I[Ipobiaema ynpapiisseMoro TepMOsIEPHOTO CHHTE3A.

28. DnemeHTapHble YacTULbl. OCHOBHBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX YaCcTUL. THIIBI
yactull. CoxpaHeHue 3JIEKTPUIECKOro U GapruOHHOIO 3apsija.

29. Helitpuno u antuHeWTpuHO. CrnupanbHOCTh. JlenToHHbIN 3apsia. CoxpaHeHue Jen-
TOHHBIX 3apsJ0B.

30. MWM3oronuueckas WHBapHaHTHOCTb. Mynbpruruietsl. ®opmyna ['emn-ManHa-
Hunmmxummel. CoxpaHeHHue M30TONMMYECKOTO CIuHA U ero npoekuuu. CtpaHHOCTh. CoxpaHe-
Hue crpaHHOCTU. CynepMyIbTUILIETHI.

31. KBapkoBas mozenb agpoHoB. L[BeT, ouapoBaHue U UCTUHA.

32. [Muknuueckue yckopuTenu npoTtoHoB. Luknorpon. ®@a3zorpoH. CHUHXPOTPOH U CHH-
Xpoda3oTpoH.

33. lluknuuyeckue yCKOPUTENIHU 3JIEKTPOHOB. betaTpoH. MUKpPOTpOH.

34. JInuneiiHble yCKOPUTEIIN.

35. YckopuTenn Ha BCTPEYHBIX ITydKax.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIIUXCSA

Coneprxanue, TpeOOBaHHS, YCIOBHS U TIOPSIIOK OPTaHU3AINU CaAMOCTOSTEIBHON PabOThI
o0yyaromuxcs ¢ yuetoM (popMbl 00ydeHHs OIpeNeNAoTCs B COOTBETCTBUU ¢ «llonoxeHnnem o0
OpraHMu3ali CaMOCTOSITENIbHOM paboThl OO0y4aloOLUXCs», YTBEPKACHHBIM YUEHBIM COBETOM
Yal'V (mpotokon Ne8/268 ot 26.03.2019r.).

[To xaxxmoit popme 00ydeHUsI: OUHAS/3a0UHAS/OYHO-3a0UHAS 3aMIOTHACTCS OTACIIbHAS

Ta0IAIIA.
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dopma o0yueHHs: OuHas
HasBanme pa3- | Bujg camocrositenbHol padoTsl (mpopador- | O0bem B | Popma KOH-
1eJI0B H TeM Ka y4e0HOro MaTepuaJja, pemeHue 3aaad, yacax TPOJIA
pedepar, 10KJIal, KOHTPOJIbHAsA padoTa, (mpoBepka

MNOAT0TOBKA K CAa4Ye 3a49eTa, IK3aMCHA U

peleHns 3a-

ap.) nad4, pedepara
H Ap.)

1. Pazmepsl | o TIpopaboTka yueGHOro MaTepuana ¢ uc- 3 IpoBepKa  pe-

MacChl U 3apsi/ibl | MMOJB30BAaHUEM PECYPCOB YUeOHO- HIeHuA 3aj1aq,

Anep. METOAMYECKOr0 U MH(POPMAIMOHHOTO o0ecre- YCTHBIH OIIPOC,
YEHMS! TUCLUIUIMHbI JK3aM€H, IIpo-
e Pemienue 3amau BEPKA OTYETOB
e [loaroroska k 1a00paTopHbIM paboTam mo sraboparop-
e TloaroToBka K caue IK3amMeHa HbIM

2.V nenpHast e IIpopaborka yuyeGHOro MaTepuaa ¢ uc- 3 poBEpPKa  pe-

SHEPTHUs AAep. [10JIb30BaHUEM PECYPCOB y4eOHO- HIeHUA 3a71a4,
METOAMYECKOr0 U MH(POPMAIMOHHOTO o0ecre- YCTHBIN OIIpOC,
YEHMSI TUCLUILIMHbI JK3aM€H, IIpo-
e Pemienue 3amau BEPKA OTYETOB
e [loaroroBka K J1abopaTopHBIM paboTam mo  naboparop-
IToaroroBka K cipade sK3aMeHa HBIM

3. Comn, wMar- | e IIpopaboTka yueGHOTO MaTepuaia ¢ uc- 3 poBepKa  pe-

HUTHBIM W KBaJl- | MOJb30BAaHUEM PECYPCOB yueOHO- HICHUA 3a71a4,

PYIOJIBHBI MO- | METOJHMYECKOTO U nH(pOpMaIMOHHOTO obecrie- YCTHBIN OIIpOC,

MEHTEI, 4Y€T- | YyeHUs TUCIUITINHBI JK3aM€H, IIpo-

HOCTb. e Pemenue 3aqau BEpKa OTYETOB
e [loxaroroska k 1a00paToOpHBIM paboTam mo  y1aboparop-
e [loaroToBka K caaye SK3aMeHa HBbIM

4. 3axkoH panuo- | e TIpopaboTka yueOHOrO MaTepHana ¢ uc- 3 HpoBEpKa  pe-

AKTUBHOI'O pac- | MOJIb30BaHUEM PECYPCOB yueOHO- HICHUA 3a71a4,

naja. METOJINYECKOT0 U MH(OPMaLlMOHHOTO obecre- YCTHBIH OIIpOC,
YEHMS! TUCLUTUIMHBI 9K3aME€H, IIpo-
e Pemenue 3aqau BEpKa OTYETOB
e [loxaroroska k 1a00paToOpHBIM paboTam mo  y1aboparop-
e [loaroToBka K caaye HK3aMeHa HBbIM

5. Anbda, Gera, | o ITpopaboTka yueGHOro MaTepHaa C Hc- 3 npoBepKa  pe-

ramMMa pacnajibl | HoJb30BaHUEM PECYPCOB YUeOHO- HICHUA 3a71a4,
METOJINYECKOT0 U MH(OPMallMOHHOTO obecre- YCTHBI o1poc,
YEHMSI TUCLIUILIMHBI 9K3aM€H, IIpo-
e Pemienue 3amau BEpPKA OTYETOB
e [loxaroroska k 1a00paTopHBIM paboTam mo  adoparop-
e [loaroToBka K caye sK3aMeHa HbIM

6.Oneprun p-un | e IIpopaboTka ydeGHOTO MaTepHania ¢ Hc- 3 npoBepKa  pe-

MOJTh30BaHUEM PECYPCOB YUeOHO-
METOJIMYECKOT0 U MH(OPMAIIMOHHOTO obecrie-
YEeHUS JUCIHHANINHEI

e Pemenue 3amau

LICHUSA 33]1a4,
YCTHBIN OIIpOC,
JK3aME€H, IIpo-
BEPKA OTYETOB
no jabopaTop-

®opma
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e [loaroroBka k 1a00paTopHBIM paboTam
e [lonroroBka K caue 7K3aMeHa

HBIM

7. Ceuenue p-u

e [IpopaboTka yueOHOTO MaTepuaia c uc-
MOJIb30BAHUEM PECYPCOB yueOHO-
METOAMYECKOT0 U MH(OPMAIIMOHHOTO o0ecte-
YEeHUS JUCIHAIINHEI

e Pemienue 3agau

e [loaroroBka K J1abOpaTopHBIM paboTam

e JloaroToBka K caaue sK3aMeHa

IIpOBEPKa  pe-
LIeHUs 3a/]1a4,

YCTHBIN OIIPOC,
9K3aME€H, IIpo-
BEpKa OTYETOB
no Jjaboparop-
HBIM

8. Sn. cuibl e [Ipopaborka yueGHOro MaTepuaa ¢ uc- IIPOBEpKa  pe-
MI0JIb30BaHUEM PECYPCOB yueOHO- HICHUS 33134,
METOAMYECKOTO U HH(POPMAITMOHHOTO 00ectie- YCTHBIH OIpoc,
YCHUS AUCIIUTUIAHBI 9K3aMeH, Ipo-
e Pemenue 3a1au BEpKa OTUYETOB
e [loaroroBka K J1abOpaTopHBIM paboTam mo  yaboparop-
e IloaroToBka K caaue sK3aMeHa HBbIM

9. Mozmenu s.p. | e IIpopaborka yueGHOro Marepuaia ¢ uc- [IpOBCpKa  pe-

I0JIb30BAHUEM PECYPCOB yUeOHO-
METOAMYECKOT0 U MH(OPMAIIMOHHOTO o0ecTe-
YCHUS TUCHUITIINHBI

e Pemenue 3amau

e JloaroroBka k caadue 3K3aMeHa

HIEHU 3a7ad4,
YCTHBIN O1poc,
JK3aMeH

10. Jlenenue

¢ [IpopaboTrka yueOHOro Marepuaia ¢ uc-
M0JIb30BAHUEM PECYPCOB yueOHO-
METOAMYECKOTO M MH(OPMAIIMOHHOTO oOecte-
YEeHUS JUCIHAIIITNHEI

o Pemenue 3amau

e JloaroroBka K ciade SK3aMeHa

IIpOBEpPKa  pe-
LICHUS 33]1a4,
YCTHBIN OIIpOC,
JK3aMCEH

11. Cuures

¢ [IpopaboTka yueOHOr0o MaTepuala ¢ uc-
MOJIb30BAHUEM PECYPCOB yueOHO-
METOAMYECKOT0 U HH(OPMAIIMOHHOTO oOecte-
YEeHHUS TUCIIHAIIINHBI

e Pecmienue 3agau

e JloaroroBKa K caade SK3aMeHa

IIpOBEPKa  pe-
LICHUS 33/]1a4,
YCTHBIN OIIPOC,
JK3aMEH

12. Cucremaru-
Ka DJI-X YaCTHUII

e [IpopaboTtka yueOHOro Marepuaia c uc-
MOJIb30BAaHUEM PECYPCOB YUeOHO-
METOJINYEeCKOT0 U HH(OPMAIIMOHHOTO obecrie-
YEHUS! TUCIUATIINHBI

e Pemenue 3amau

e JloaroroBka K caade dK3aMeHa

IIPOBEpPKa  pe-
LICHUSA 3314,
YCTHBIN OIIpOC,
JK3aMEH

13. Ho3bl, mpo-
0O€eru yacTuil

e [IpopaboTtka yueOHOro Marepuana ¢ uc-
MOJIb30BaHUEM PECYPCOB y4eOHO-
METOAMYECKOTO U MH(POPMAITMOHHOTO 00ecre-
YEeHUS TUCITUTUTNHBI

e Pemenue 3anau

e [loaroroBka K cjaue K3aMeHa

IIpOBEpKa  pe-
LICHUSA 3a]1a4,
YCTHBIN OIIpOC,
JK3aMEH

14. JlerexTopsl

¢ [IpopaboTtka yueOHOro Marepuaia c uc-

mpoBepKa  pe-
HICHUS 33134,

®opma
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MOJIb30BAaHUEM PECYPCOB YUeOHO- YCTHBIN OMpoC,
METOIMYECKOT0 U MH(OPMAIIMOHHOTO obecrie- JK3aMeH
YEeHUS JUCITAIIIINHEI

e Pemenue 3amau

e IloaroroBka K ciade sK3aMeHa

15. IMuknorpoH, | e TIpopaboTka yueOHOrO MaTepuaa ¢ uc- 3 IIPOBCPKA  pe-
BAK. 10JIb30BaHUEM PECYPCOB yueOHO- LIEHU 3a]1a4,
METOAMYECKOTO U MH(POPMAITMOHHOTO 00ectie- YCTHBIH OIIPOC,
YEeHUs AUCLHUIUINHBI IK3aMEH

e Pemenne 3anau

e IloaroroBka K claye 3K3amMeHa

11. VYYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUTIIMHBI

a) Cniucox peKoMeHAyeMOoi JUTepaTypbl
OCHOBHAas1 JINTepaTypa

1. CuByxuH [[.B., O0mmii kypc ¢pusuku. ATomHas u siaepHas ¢usnka. Tom 5. AToMHas U siep-
Has usuka [DneKkTpoHHBIN pecype] : Yueb. mocobue nns By3oB / CuByxun /I. B. - 3-e usn.,
crep. - M. : ®USMATIIUT, 2008. - 784 c. - ISBN 978-5-9221-0645-0 - Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN9785922106450.html

2. KanamnukoB EBrenuit ['aBpuioBuu. Snepnast pusuka tBepmoro tena : yued. mocoodue / Ka-
namrHuKoB EBrenuii ["aBpunioBuy, 3. T. lllunatos. - Yaesnosck : Yal'V, 2000. - 505 c. : ui. -
ISBN 5-88866-072-8

3. CagenbeB, Urops Bnagumuposuu. Kype ¢usnku : yuebnuk s Bry3oB : B 3 T. T. 3 : Kanro-
Bas ontuka. AtTomHast ¢usuka. Pusnka TBepaoro tena. Ou3MKa aTOMHOTO siapa M dJIEeMEHTap-
HbIX yactull / CaBenseB Urops Bnagumuposud. - Mocksa : Hayka, 1989. - 301 c. : ni. - ISBN 5-
02-014432-0

JOTIOJIHUTEILHAS JINTepaTypa

1. Wponos, Urops EBrenbeBuu. 3agauun mo odmieit ¢pusuke : yued. mocodue ams By30B /
Hponos Urops EBrenbesuu. - 7-e u3n., crep. - Mocksa : BUHOM : JlaGopartopust 3Hanwmii, 2007.
-431c.

2. Koznos B.®., Kypc oOuieit pusuku B 3anavax. [Dnekrponnslii pecypc] / Kosznos B.D.,
Manoukun 1O. B., Munep A.B., Ilerpos 1O. B., Pomumesckuii E.A., Ctacenko A.JL. - M. :
OU3MATIINT, 2010. - 264 c. - ISBN 978-5-9221-1219-2 - Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN9785922112192.html

yueOHO-MeTOoAM4YeCKas JUTepaTrypa

1. Kanammwkos E. I'. SnepHas ¢usuka : MeTonuueckue yka3zaHus K padoTaM MpakTHKyMma 110
anepHoi ¢u3uke Ui OoOydaromMXcsli 10 HampaBieHusM OakanaBpuata: 22.03.01
"MarepuanoBerenne u TexHojormm Mmarepuaio”, 22.03.01 "MarepuanoBeneHue u
texHonoruu Matepuainos", 03.03.03 "Pagnodusuka" / E. I'. Kanamaukos; Yal'y, UODBT.
- VIILIHOBCK : valry, 2019. - Pexum JIOCTyTIA:
http://lib.ulsu.ru/MegaPro/Download/MObject/6362
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2. KanammnwkoB E. I'. Meroaudeckue yka3zaHus UISI CaMOCTOSATEIBHON DPaOOThI CTYACHTOB
UH)XEHEPHO-(hU3UYecKoro (axkyiabTeTa BBICOKMX TEXHOJOTWH Bcex (GopM OOydeHHs IO
JTUCIUTIIINHE «ATOMHas Gusnkay, «OuU3uKa aTOMHOTO si/ipa U 3JIEMEHTAapHbIX YacTuip / E.
I'. Kanamuaukos, E. A. IlpmaeBa; Ynl'V, UODBT. - VYaesunorck : Yal'V, 2019. — URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/8570

COrj1acoBaHoO:

. bdawomuaps 000 | Jaweh A¥ | oY

TPY/AHHKA Hay4HOMH OM( €KH DOHO

0) [IporpamMHoOe o0ecnieueHune
1. OC Microsoft Windows
2. Microsoft OfficeStd 2016 RUS
3. «MoitOduc CtanaapTHBIN»
B) [IpodeccuonasibHbie 6a3bl JAHHBIX, HH(POPMANMOHHO-CIIPABOYHbBIE CHCTEMBI

1. Dy1eKTPOHHO-0UOINOTEYHbIE CHCTEMBI:

1.1. IIudposoit obpazoBaTenbHbIii pecypc IPRsmart : 371eKTpoOHHO-OMOIMOTEUHAs CHCTe-
mMa : caiut / OOO Kowmmanus «Ait Ilm Ap Memua». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pesxum goctyma: [uis 3aperucTpup. mosb3oBareneid. - Tekcr :

AIEKTPOHHBIN.

1.2. O6pasoparenshas miathopma FOPAMT : o6pasoBaTenbHbIl pecype, SMEKTPOHHAS
6ubamorexa : caiit / OO0 Dnexrponnoe u3gatensetBo «FOPAWTy». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxxum goctyma: st 3aperucTpup. mojab3oBaresie. - TEeKCT : AIIeKTPOHHBIN.

1.3. ba3za nanHbIX «QnekTpoHHas oubnuoreka texunueckoro BY3a (ObC «KoHcynbTanT
CTYAEHTa») : EKTPOHHO-OMOIMoTeuHas cucreMa : caiit / OOO «IlonuTtexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum moctyna: s 3aperu-
CTpUP. TIOJIb30BATENEN. — TEKCT : AJIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaya. DJIEeKTpOHHAasi MEUIIMHCKas OnbimoTeka : 6a3a JaHHBIX @ CalT /

00O «BpIcmias mKoia OpraHU3aly U yIpaBiIeHUs 3/IpaBooXpaHeHHneM-KoMIIeKCHbIN Meau-
UHCKHI KoHCcanTHHI». — Mocksa, [2023]. — URL.: https://www.rosmedlib.ru. — Pesxum mocryma:
JUISL 3apETUCTPUP. MOJIb30BaTENEH. — TEKCT : JIIEKTPOHHBIN.

1.5. bonpmias MeauinHCKas OMOTMOTEKA : AIEKTPOHHO-OMOIMOTEYHAsI CHCTEMa © CaT /
00O «byxkam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum nocty-
na: JUIst 3aperucTpup. Mosb3oBateieil. — TeKCT : 3JIeKTPOHHBIM.

1.6. ObC Jlanp : snexTpoHHO-OMOMMoTeyHast cuctema : cakt / OO0 DBC «Jlanb». —
Canxkr-IlerepOypr, [2023]. — URL: https://e.lanbook.com. — Pesxxum moctyma: asst 3aperucTpup.

MOJIb30BaTeNe. — TEKCT : ANEeKTPOHHBIN.
1.7. OBC Znanium.com :3JI€KTpOHHO-O0MOMMOTeUHAas cucteMa : cait / OO0 «3HaHUyMY. -
Mocksa, [2023]. - URL.: http://znanium.com . — Pexxum gocTyma : Ui 3aperuCcTpUp. MOJIb30Ba-

Tenen. - TeKCT : 2JIeKTPOHHBII.
2. Koncyastantllinroc [DnekTpoHHBIN pecypc]: cripaBovHas npaBoBas cucrema. / OO0
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«Koncynbrant ITntocy - Dnextpon.nas. - Mocksa :KoncynsrantlLitoc, [2023].

3. ba3pl JaHHBIX EPUOTUYECKUX U3TAHMIL:

3.1. eLIBRARY.RU: nayuynas snexrponHas 6uoimoreka : cadt / OOO «Hayunas Diek-
TpoHHast bubaroreka». — Mocksa, [2023]. — URL.: http://elibrary.ru. — Pesxum goctyna : as as-
TOpPH3. MOJIb30BaTeNIel. — TEeKCT : 3JIEKTPOHHBII

3.2. DnektpoHHas 6uoimoteka «M3natenbckoro noma «I'pedbennnkoB» (Grebinnikon) :
anexkTpoHHass Oubmmoreka / OOO W] «I'pebennuxoB». — MockBa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyma : Jyuis aBTOpH3. MOJIb30BATEIICH.
— TeKCT : 3NEKTPOHHBIN.

4. @enepanbHas rocyaapcTBeHHasi uHdopmamuoHnasi cucrema «HanuonajabHas
JJIeKTPOHHAs OMOJIMOTeKa»: AIeKTpoHHAs OubmmoTeka : caidit / ®I'BY PI'b. — Mocksa, [2023].
— URL:https://H30.pd. — Pesxxum goctyma : uig nons3oBareneil HaydyHou Oubmuotexu. — Tekcr :
3JIEKTPOHHBIMN.

5. Poccuiickoe oOpa3oBanue: ¢enepanbublii nopran / yupenurenb OI'AY «OULTO». —
URL.: http://www.edu.ru. — TekcT : 3J€KTPOHHBIA.

6. DnexTponHas O6udauoTeyHas cucrema Yal'V : moxyns «DnekrpoHHas 6ubimore-
ka» ABUC Mera-ITPO / OO0 «/lata Dkcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. —
Pexxum noctyma : 115 mosib30oBaTeNe HayqYHOM OMOIHOTEKH. — TEKCT : SJIEKTPOHHBIM.

CornacoeaHo: N
i
(]

|
Hukenep seayviiui ! Hvpeuro KO.B. ! id&/ff /

Jlnseocre compyanuka YHTT e TGS ) JET

12 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

Aymatopun IS TIPOBEICHUS  JICKIM, CEMHUHAPCKUX 3aHSATHH, Ui BBIIOJHCHUS
71a00paTOpHBIX paboT U MPAKTHKYMOB, JUIS TIPOBECHHS TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOU
aTTeCTAIlHH.

AynuToOpUM  YKOMIUIEKTOBAaHbl  CHELMAIU3UPOBAHHON  MeOenplo, y4eOHOM  JTOCKOM.
Aynuropuu sl TPOBEACHUS JIEKIUI 00OpYIOBaHBI MYJIBTHMEAMUHBIM OOOPYAOBaHUEM JIJIS
npenocTaBieHuss MHGopMaruu Oosbnol ayautopuu. IloMemeHus A caMOCTOSTENbHOU
paboThl  OCHAIIEHbl KOMIBIOTEPHOW TEXHUKOW C BO3MOXHOCTBIO MOJKIIOYEHUS K CETU
«aTepHeT» W obOecrmedyeHHeM JOoCTyna K SJIEKTPOHHOM HH(GPOMAIIMOHHO-00pa30BaTEeIbHOM
cpene, dIEKTPOHHO-OMOINOTEUHOM crucTeMe.

13.CHEHUAJIBHBIE YCJIOBUS AJIS1 OBYYAIOLHIUXCSA C OTPAHUYEHHDBI-
MU BO3MOXKHOCTSAMMU 3TO0POBbSA

B cnydae wneoOxoammocTH, OOyYarOmIMMCS U3 4YHCIA JHUI C OTPaHUYECHHBIMHU
BO3MOXHOCTSIMHM 3JI0pOBbsI (IO 3asBJICHUIO OOYYaroIEerocsi) MOTYT MpeajaraThCsi OJHU U3
CIIEAYIONIMX BapUaHTOB BOCHPHUATHS WHGOPMAIIMA C yYETOM WX HWHAWBHUIYaJIHHBIX
NCUXO(PHU3UUECKUX 0COOEHHOCTEH:

— JUISL TUI C HApYLLIEHUSIMU 3pEHUS: B TIeYaTHOM opMe yBeIHMUEeHHBIM WpUPTOM; B popme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBos y4yeOHBIX MaTepuaioB B
aynuodopmar); B medyaTHoOW ¢opme Ha s3bike bpaiins; MHIMBUAyaJdbHBIE KOHCYJIbTAllUU C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUIYaTbHBIC 33/IaHUST M KOHCYJIBTAIIH;
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— s JMIl C HApYUICHUSIMHU ciyXxa: B medaTHoH (opme; B (opme 3IeKTpOHHOTO
JIOKYMEHTA; BUICOMATEPHAJIbI C CYOTUTPAMK; MHIUBHUIyaIbHbIC KOHCYJIBTAIIMU C IPUBICYCHUEM
CYpJIOTIEPEBOUMKA; WHANBUYAIbHbIC 3a]JaHUS U KOHCYJIbTAIINY;

— JUIS JIMI C HApYIICHHSMHU OIOPHO-JABHUIATENILHOTO allapara: B MEYaTHOW (opme; B
dbopMe SIEKTPOHHOTO JOKyMeHTa; B Qopme aynuodaina; WHANBUAYAIbHBIC 3aJaHUS |
KOHCYJIbTAI[HH.

B cnygae HEOOXOAMMOCTH WCHOJB30BAaHUS B  y4eOHOM TIPOIECCe  YACTHUYHO/
UCKJTFOUUTENILHO JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH, opranu3anus padots [IT1C ¢
oOyuaromumucs ¢ OB3 u uHBaIMAaMU NpeIyCMaTpUBAETCs B JICKTPOHHON HMH(OPMAIIMOHHO-
00pa3oBaTeNbHON Cpe/ie ¢ YIETOM WX MHIMBHYaIbHBIX ICHXO(PH3HUECKUX 0COOEHHOCTEH

Pa3zpabotunk Vi noueHt kadeaper ®M, k.¢.-m.H. E.I'.Kanamnnkos

MOIIHUCH nomkHocTh DO
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IIpunoxenue 1

IIpodeccnonanbubie 6a3bl JAHHBIX, HH(POPMAIUOHHO-CIIPABOYHbIE CUCTEMbI
1. DJ1eKTPOHHO-0U0IHOTEYHbIE CUCTEMbI:

1.1. Iudporoit obpazoBaTenbHbIl pecypc IPRsmart : snekrpoHHO-OMOIMOTEUHAs cHUcTEeMa :
caur /OO0 Kommanus «Ait Ilm Ap Memma». - Caparos, [2024]. — URL:
http://www.iprbookshop.ru. — Pexxum gocTyma: uis 3aperMCTpPHp. IMojb3oBareiei. - Tekcr :
3JIEKTPOHHBIMN.

1.2. O6pasosarenshas mwiardopma KOPAUT : 06pa3oBaTenbHbIi pecype, IeKTPOHHAs OHOIHO-
Teka : caiit / OO0 Dnekrponnoe mu3martenbctBo IOPAMT. — Mocksa, [2024]. - URL:
https://urait.ru. — Pexxum poctyma: 1jst 3aperucTpup. mojab30BaTeseh. - TEKCT : AJIEKTPOHHBIH.
1.3. ba3za nannbix «OnekTpoHHass 6ubauoreka texuuyeckoro BY3a (ObBC «KoHcynbTaHT CTY-
JIEHTa») :DJIEKTPOHHO-O0uOMHoTeuHas cucreMa : cadt / OOO Ilonurexpecype. — Mocksa, [2024].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum moctyna: uist 3aperucTpup. mojb-
3oBaTesied. — TeKCT : 3JIeKTPOHHBIH.

1.4. KoHncynpTaHT Bpadya. DIEKTpOHHAs MEAMIMHCKas OubnuoTeka: 6aza maHHbIxX : caiit / OO0
Bricmas mkosna opraHu3alyv M YIpaBJiI€HUsS 31paBOOXpaHEHHEM-KOMIUIEKCHBIN MEAUIMHCKHAN
KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum goctyna: ais 3ape-
TUCTPUP. ITOJIb30BaTENEN. — TEKCT : AIEKTPOHHBIN.

1.5. Bonbmas MemuIuHCKass OMONIHOTEKA : AJIEKTPOHHO-OMOIMoTeYHast cucrema : cait / OO0
bykamn. —Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctyna: st
3aperucTpup. nojib3opareseil. — TeKCT : 371eKTPOHHBIM.

1.6. OBbC Jlanp : snexkTpoHHO-OMOMMOTeuHas cuctema : caiitr / OOO DBC Jlanb. — CaHkT-
[TerepOypr, [2024]. — URL: https://e.lanbook.com. — Pexum noctyma: st 3aperucTpup. mMolib-
30BaTesIeld. — TeKCT :AIEeKTPOHHBIN.

1.7. 1. OBC Znanium.com : 3JIeKTpOHHO-OMONIMOTEUHas cucreMa : cat / OO0 3naHuym. -
Mocksa, [2024]. - URL: http://znanium.com . — PesxuMm ocTyma : JUIst 3aperUCTPHUp. MMOJIb30Ba-
Tenen. - TeKCT : JIeKTPOHHBIM.

2. Koncynprantllntoc [DnexTpoHHbIH pecypc]: crpaBouHas npaBoBas cuctema. /OO0 «Kon-
cynpTaHT [lmroc» - OnextpoH. aaH. - Mocksa : Koncynsrantllmtoc, [2024].

3. eLIBRARY.RU: nayunas snektpoHHast 6ubanoteka : caiit / OO0 «Hayunas DnekTpoHHas
bubanoreka». — Mockga, [2024]. — URL: http://elibrary.ru. — Pesxum goctymna : 1ist aBTOpus3.
nosib3oBaTesnen. — TeKCeT : 2JIeKTPOHHBIN

4. denepanpHas TOCymapcTBeHHas WH(pOpMAIMOHHAs cucteMa «HarmoHanmpHas SIEKTpOHHAS
oubmmoTeka» : snekTpoHHas Oubmmoreka : cait / ®I'BY PI'b. — Mocksa, [2024]. — URL:
https://H36.pd. — Pexxum moctyna : 1j1s mMob30BaTeNe HaydHOU OMOMMOTEKU. — TeKCT : 2Jek-
TPOHHBIN.

5. Poccuiickoe obpazoBanue : (enepanbubiii nopran / yupeaurenb LAY «OULTO». — URL:
http://www.edu.ru. — TeKcT : 3JeKTPOHHBIA.

6. DnekTpoHHas Oubanoreunas cuctema Yiul'y : moayns «OnekrponHas oudamorexa» ABHUC
Mera-ITPO / OO0 «/lata Dxcnpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum mocty-
ma : JUIs OJIb30BaTeNiell HaydHONW OMOIMOTEKH. — TEeKCT : AIEKTPOHHBIH.

dopma 23 u3 23




