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1 Oli~Afl XAPAKTEPI:ICTI:IKA ,[(l:IC:Ql:IIIJll:IHhl «):(03l:IMETPI:l51» 

Pa6oqa5I rrporpaMMa ,LIJ1CUHIIJIHHhI cocTaBrreHa B cooTBeTCTBHH c <!>e,D,eparrbHhIMH 

rocy,napcTBeHHbIMH o6pa30BaTeJibHbIMH CTaH,napTaMH BhICIIIero o6pa30BaHH5I 

Pe1rnH3HThI npuKa3a 

MunucTepcT8a o6pa3o8aHHSI 

Ko,11, 
u nay1rn PoccuilcKoil 

Ha38ann:e nanpa8JICHHSI/ <l>e,11,epau;un: 06 YT8ep~K,11,CHHH 
nanpa8JICHHSI/ 

cneu;uaJihHOCTH H 880,[J,C 8 ,[J,CHCT8HC <I>roc 
cneu;uaJihHOCTH 

BO 

,[(a Ta 
HoMep 

npHI\'.333 

18.05.02 XHMHqecKa5I TeXHOJIOfH5I MaTepHarrOB 17.1 0.20 16 r. 1291 
COBpeMeHHOll :mepreTHICH 

1.1. Tpe6ona1-1HSI •~ pe3yJihTaTaM ocnoe1-1uSI ,11,HCUHDJIHHhI 

Pe3yrrr:,rnrnM o6yqemrn B paMKax .LJ:HCUHIIJIHHhI 51BJI5IeTC5I cpopMHpoBaHHe y cTy,neHrn crre.nyromHx 

KOMIIeTeHu;Hll: : 

061IJ,eKyJihTYPHh1e (OK): 
crroco6HOCTbIO K o6o6meHHIO, aHaJIH3y, BOCIIpH51THIO HHCpopMaIJ;HH, IIOCTaHOBKe uerra H BbI6opy 

rryTell: ee ,nocnrn<eHH51 (OK-4).; 
crroco6HOCTbIO HCIIOJib30BaTb HOpMaTHBHbie rrpaBOBbie .LJ:OI<yMeHTbl B CBoell: ,ne51TeJibHOCTH, 

crroco6HOCTbIO H fOTOBHOCTbIO K co6rr1-0,neHHIO rrpaB H o6513aHHOCTell: rpa)l<,Ll;aHHHa (OK-9). 

o6rn:enpocI>eccHOHaJihHble IWMDCTCHD;HH (OIIK): 
crroco6HOCTb rrpocpecCHOHaJibHO HCIIOJib30BaTh COBpeMeHHOe TeXHOJIOfHqec1<0e H amUIHTHqec1<0e 

o6opy,noBaHHe, crroco6HOCTbIO K rrpoBe,nemrIO HayqHoro HCCJie,Ll;OBaHH51 H aHaJIH3Y rrorryqeHHbIX 

rrpH ero rrpOBe,neHHH pe3yJihTaTOB (OITK-2); 
crroco6HOCTb pa6oTaTb c HayqHo-TeXHHqecKoll: H rraTeHTHOll JIHTepaTypoll: H HCIIOJib30BaTb 

rrorryqeHHYIO HHcpOpMaIJ;HIO rrpH ocymecrnrreHHH CBoell: rrpocpecCHOHaJibHOll ,ne51TeJibHOCTH 

(OTIK-4). 

,[J,ODOJllllUCJibl-lble IWMUCTCHUHH, cornaC08aHHhlC c pa6oTO,[J,3TCJISIMH (,[(OK, ,[(OIIK, ,[(Ill{, ,[(IITIK) 
crroco6HOCTb rrpOBO,Ll;HTb pa,nHOMeTpHqec1me H ,Ll;03HMeTpHqec1me H3MepeHH51 H KoppeKTHO 

o6pa6aTbIBaTb 3KcrrepHMeHTaJibHhie ,naHHhie (ITK-6); 
crroco6HOCTb o6ecrreqHTb 6e3orraCHOe rrpoBe,neHHe pa60Tbl c HCIIOJib30BaHHeM pa,nHOaKTHBHbIX 

BemecTB B OTKpbITOM BH,Ll;e H ou;eHHBaTb rrorryqaeMyIO .LJ:03Y 3a cqeT BHeIIIHero H BHyTpeHHero 

06rryqe1-rn51 (ITK-7); 
fOTOBHOCTb HCIIOJib30BaTb ,nell:CTBYJOW:He poCCHHCKHe «HopMbl pa,nHaIJ;I10HHOll 6e30IIaCHOCTH» 11 

,npyrne HOpMaTHBHhie ,Ll;OKyMeHTbI B o6rraCTH pa,nHaIJ;HOHHOll H 51,nepHOll 6e3orraCHOCTH (ITK-8). 
crroco6HOCTb K 6e30IIaCHOMY rrpoBe,neHHIO, KOHTpOJIIO, ycoBepIIIeHCTBOBaHHIO H pa3pa60TKe 

TeXHOJIOfHqecKHX rrpoueccoB rrpOH3BO,Ll;CTBa OCHOBHbIX cpyHKUHOHaJibHbIX MaTepHarrOB 51,nepHoro 

TOIIJ1HBHOro UHKJia, B TOM qHcne c HCIIOJib30BaHHeM pa,nHOaKTHBHbIX MaTepHaJIOB (ITCK-1);; 
crroco6HOCTb HCIIOJib30BaTb rrpaBHJia TeXHHKH 6e3orracHOCTH, rrpOH3BO,Ll;CTBeHHOH caHHTapHH, 

rrmr<apHOll 6e30IIaCHOCTH H HOpMbI oxpaHbl Tpy,na (TIK,U-7). 



1.2. Co.n;ep:11rnuue pe3yJ1hTaToB o6yqeuun 

3uaTh: 
HOpManrnHhie Tpe6oBamur I< opraHI13aIUUI pa60ThI c pa;::i:1rna1<THBHhIMH BeIIJeCTBa~rn ; 

xapaI<Tep pa;::i:Hal_(HOHHOro B03.JJ:elICTBH5I Ha OI<py)KaIOIIJYIO cpe;::i:y; 

OCHOBHhie HCTQqHHI<H pa;::i:HaI_(HOHHOro B03.JJ:eHCTBH5I Ha OI<py)I<aIOIIJYIO cpe;::i:y; 

cpe;::i:crna H MeTO.JJ:hI 3aIIJHThI OT HOHH3HpyIOIIJHX H3JiyqeHHH; 

HOpMaTHBHO-rrpaBOBYIO 6a3y B o6JiaCTH o6ecrreqeHH5I pa;::i:Hal_(HOHHOH 6e3orraCHOCTH ; 

MeTO.JJ:hI KOHTpOJI5I pa;::i:HaIJHOHHOH 6e30IIaCHOCTH Ha rrpOH3BO.JJ:CTBe; 

OCHOBHhie rrpHHI_(HIIhI opraHH3al_(HH CHCTeMhI pa;::i:HaIJHOHHOH 6e3orraCHOCTH rrepcoHaJia H 

HaceJieHH5I B llITaTHhIX pe)J<HMax H B ycJIOBH5IX aBapHH H '-Ipe3BhJqai1HhIX CHTyau11H: ; 

OCHOBhI 3aIIJHThI OT HOHH3HPYIOIIJHX H3JiyqeHHH; 

IIYTH rrorra;::i:aHH5I pa;::i:HOHYI<JIH.JJ:OB B OKpy)l<aIOIIJYIO cpe;::i:y H 3aICOHOMepHOCTH HX MHrpaIJHYI. 

YMCTb: 
HCIIOJih30BaTh HOpMaTHBHhie ;::i:oI<yMeHThI B o6JiaCTH pa;::i:HaIJHOHHOH 6e30IIaCHOCTH H oxpaHhI 

OI<PY)I<aIOIIJeH cpe;::i:hI; 

o6paIIJaThC5I c .JJ:03HMeTpttqecimMH rrpH6opaMH, pa;::i:HOMeTpttqecI<HM H crreI<TpOMeTpw-reCI<HM 

o6opy;::i:oBaHHeM; 

aHaJIH3HpOBaTh TeXHOJIOfHqecI<HH rrpouecc I<aI< o6beI<T yrrpaBJieHH5I, CHCTeMaTI13HpOBaTh H 

o6o6IIJaTh HHcpOpMaIJHIO, 1<acaIOIIJYIOC5I ;::i:e5ITeJihHOCTH rrpe;::i:rrpH5ITH5I H o6ecrreqeHH5I 

3I<OJIOr:HqecKOH 6e30IIaCHOCTH; 

rrporH03HpOBaTh IIOCJie;::i:cTBH5I o6JiyqeHH5I. 

BJia.n;eTb {AeMOHCTpHpoBaTh HaBbIIm u onhIT .n;enTCJlbHOCTn): 
HaBhII<aMH 3I<CIIJiyaTal_(HH COBpeMeHHhIX rrpH60pOB H o6opy;::i:oBaHH5I B 06Jiacn1 

rrpocpeccHOHaJihHOH ;::i:e5ITeJihHOCTH; 

rrptteMaMH o6ecrreqeHH5I pa;::i:HaIJHOHHOH 6e3orraCHOCTH npH o6paIIJeHHH pa;::i:HOaI<THBHhIMH 

BeIIJeCTBaMH, MaTepHaJiaMH H PAO; 

npHeMaMH ;::i:eHCTBHH B aBapHHHhIX H qpe3BhJqai1HhIX CHTyaIJH5IX . 

1.3. MeCTo AHCQHUJlHHbl B cTpy1nype o6pa3oBaTeJ1bHOH nporpaMMbl 

1. ITpepeI<BH3HThI <l>H3HI<a, 

06IIJa5I H HeopraHHqec1<a5I XHMH5I, 

OcHOBhI 5I.JJ:epttoi1: cpH3HKH, pa;::i:HOXHMHH H ;::i:o3HMeTpHH, 

Pa;::i:HOXHMH5I 

2. KopeI<BH3HThI* YI1PC 

3. ITocTpeI<BH3HThI* ITpeMHIIJIOMHa5I npainm<a 

1.4. 06bCM (Tpy.n;oeMKOCTb) )J;HCQHUJlHI-lbl 

Pacn peJieJle1-rne 
o6beMa 

06beM )J;HCQHilJlHHbl )lHCU,HnJlHHbl 
no ceMecTpaM 

}(Q 
Bn.n;hl yqe6uoU: pa60Thl, <}>opMbI 1rnuTpOJ1H ('me.) 

n/n B T.'-1. 
Bcero, KOHTaKTHaH 

10 qac. pa6oTa 
(qac.)* 

1. Ay.n;HTOpHble 3aunTun, qac. 68 68 68 
2. Jie1<1~HH, qac. 34 34 34 
3. ITpa1<Tttqec1<He 3aH5ITH5I, qac. - - -



4. Jia6opaTOpHnie pa6oThI, qac. 34 34 34 

5. CaMOCTOHTCJJLHan pa6oTa cTy)J,eHTOB, BH:mo11an 
58 10,2 58 

BCC BH)J,hl TCI'-'.YUJ,CU aTTCCTa11uu, qac. 
6. Btt)J, npoMe,KyT011uou arreCTa11uu 18 2,33 31naMeu,l8 

7. 06IIIaH TPY)J,OCMIWCTh no r1e6HOMY nJJauy, 11ac. 144 80,53 144 

8. 06IIIaH Tpy)J,OCMIWCTh no y11e6HOMY nJJauy, 3.C. 4 4 

1.5. Kpanwe onucauue (auu0Ta111rn) ,uuc11unJJHHhl 

CornacHO <l> roe BO «XHMH'-IeCKa5I TeXHOJIOrH5I MaTeprranoB COBpeMeHHOH 3HepreTHKH» 

H OD 18.05.02/02.01 «XHMrrqecI<a5I TeXHOJIOrH5I MaTepHaJIOB COBpeMeHHOH 3HepreTHKH» 

)J,HCIJHIIJrnHa «,[(03HMeTpH5I» OTHOCHTC5I K BaprraTHBHOH qaCTH. 

B pe3yJinTaTe rr3yqeHH5I ,n:aHHOH .LJ:HCIJHTIJIHHhI cTy,n:eHThI ,n:omr<HhI rroJiyLIHTh crreurraJJnHy10 

TIO)J,r0TOBI<y, Heo6XO)J,HMYI-O .n:mr ycrrenrnoH: rrpar<TH'-IeCI<OH )J,e5ITeJ1hHOCTH, CB5!3aHHOH c 

HCTIOJ1h30BaHIIeM HCTOqHifKOB HOHH3HPYIDIIJHX H3JJyqeHHH B Hayr<e, Me)J,HIJHHe, pa3JIHqHbIX OTpacm1x 

Hapo,n:Horo X035IHCTBa, o6ecrreqHBa5I rrpH 3TOM pa,n:rraIJHOHHYID 6e3orraCHOCTh '-IeJJOBeI<a H 

or<py)KaIOIIJeH cpe)J,hl. CTy,n:eHThI )J,OJI)KHhI 3HaTh cpmrrqecr<rrx OCHOBhI )J,03HMeTpHH HOHH3HpyIDIIJHX 

H3JJyqeHHH, rrpHHIJHIIhI pa60Thl pa3JJHqHhIX )J,03HMeTprrqecrrnx rrpH6opoB, rrpHHIJ;HIIOB IIOCTpoeHH5l 

3aIIJHThI OT H3JJyqeHHH, rrprro6peCTH rrpar<Trrqecr<rre HaBhIKH KOJJHqecTBeHHhIX )J,03HMeTprrqecrrnx 

H3MepeHHH c HCIIOJ1h30BaHHeM COBpeMeHHOH pa,n:HOMeTprrqecKOH H )J,03HMeTprrqecI<OH arrrrapaTypnI, 

pacqeTOB rroJJeH:, c03,n:aBaeMhIX pa3JJff'IHhIMH rrcToqHrrKaMrr H3JJyqeHrri1. CTy,n:eHThI .n:omKHhI rrMeTh 

crroco6HOCTh rrpHHHMaTh KOHKpeTHOe TeXHHqec1<0e pellleHHe c yqeTOM, HOpM pa,z::i:rraIJHOHHOH 

6e3orraCHOCTH H Tpe6oBaHHH oxpaHhI OKpy)KaIOIIJeH cpe,n:hI. 

Ko)), 
pa3)J,CJJOB 

HTCM 

Pl 

P2 

2 CO,Ll;EPiKAHHE .[.l;HCQHIIJIHHbl 

Pa3)J,eJJ, TeMa 
)J,HCllHnJJHHhl 

BBe,neHHe 

OcHOBHhre rroH>ITH>I rr 

orrpe,neJJeHH>I 

Co)J,epmauue 

Pa3BHTHe aTOMHOH 3HepreTHI<H - o6ner<THBHa5I peannHOCTb 

pellleHrr5l 3HepreTttqecrrnx rrpo6JJeM. 3a,naqH pamrnurroHHoro 

I<OHTpOJJ5I Ha rrpe,nrrpH5ITH5IX 5l,nepH0-3HepreTHLieCKOro umrna. 

OrracHoCTh aBaprrHHbIX CHTyaurrH: . TiocJJe,ncTBH5l 

pa,n:HaIJHOHHbIX aBaprrH. Heo6xo,nrrMOCTh 3HaHH5l ocHOB 

):(03HMeTprrrr H 3aIIJHThI OT H3JJyLieHHH )J,J15I CIIeIJHaJIHCTOB 

rrpe,nrrprr5ITHH 51,nepHo- 3HepreTw:1ecr<0ro umrna H 

pa,nrraIJHOHHhIX TeXHOJJOrrrH:. 

1.(eJJH H 3a,naqrr Kypca, ero CTPYKTypa, OCHOBHhie Tpe60BaHH5I K 

ypOBHIO 3HaHHH. 

lkToqHHKH HOHH3Hpymmero lf3JJyqeHH5I, HX THIIhI, 

rrnaccmpm<aIJH>I . OcHOBHhre IIOH5ITH5I H e,nHHHUhI H3MepeHH5I 

BeJJH'-IHH, xapar<TepH3yIDIIJHX IIOJ15I HOHH3HPYIDIIJHX H3JJyqeHHH. 

,[(030Bhre xapaI<TepHCTMI<H, O)J,H03I-Ia'-IHO xapar<TepM3yIDIIJHe 

pa,n:ttaIJHOHHhIH 3cpcper<T. Me)l<.LJ:yHapo.LJ:Ha>I cttcTeMa e)J,MHHII CH 
Ji BHeCHCTeMHhie e)J,HHHUhI lf3MepeHH5I ):(030BhIX 

xapaKTepHCTHI<, HX CB5I3h. TiorJJOIIJeHHa5I ):(03a If I<epMa. 

3I<CII03HIJHOHHa5I ,n03a. B3BelllHBammrre K03cpcpHIJHeHThI. 

3I<BHBaJieHTHa5I )J,03a, e,nHHHIIhI M3MepeHH5I. KoJJJJeI<THBHa>I 

3I<BHBaJieHTHa5I ,I(03a. 3cpcpeKTHBHa5I ):(03a. 



P3 

P4 

PS 

B3aHMo,n:eiicTBHe 

H3JiyqeHH51 C 

BeruecTBOM 

E11011or11qecr<0e 

,n:eHCTBHe H3JiyqeHHH. 

HopM11poBaH11e 

.ll:030BOH Harpy3KH Ha 

qeJIOBeI<a 

3all{HTa OT 

HOHH3HpyIOIUHX 

H3JiyqeHHH 

AKTHBHOCTh pa,n:HOHYKJIH,n:a. 3aKOH pa.n:11oaKTHBHOro pacna,n:a. 

CB513h ar<THBHOCTH Hyr<1111.n:a c ero MaccoH:, 3r<cno311u110HHOH 

.ll:030H H nJIOTHOCThlO noTOKa .ll:J151 ToqeqHoro raMMa-HCTOqHm<a. 

06rua51 xapar<TepHCTHI<a B3aHMO,n:eHCTBH51 H3nyqeHH51 c 

BeruecTBOM. B3aHMO,n:eH:cTBHe 3apmI<eHHhIX qacnui: c 

BeruecrnoM. Oco6eHHOCTH B3aHMO,n:eH:cTBH51 3JieI<TpOHOB co 

cpe.n:oH:. CooTHOllieHHe pa.n:11ari;110HHhIX 11 HOHH3au110HHhIX 

noTeph, HX 3aBHCHMOCTh OT 3HeprHH H aTOMHOfO HOMepa 

cpe,n:hI. Onpe.n:eneHHe MaI<CHMaJihHOro npo6era anhcpa qacTHU 11 

3JieI<TpOHOB B cpe.n:e. 

B3a11Mo,n:eH:crn11e cpoTOHHOro H311yqeHH5! c BeruecTBOM. 

<l>oT03JieI<TpHqecr<Oe nornomeHHe, I<OMnTOHOBCKOe pacce51HHe 

H 3CpcpeKT o6pa30BaHH51 nap, 3aBHCHMOCTh napuHaJihHhIX 

ceqeHHH OT 3HeprHH H 3CpcpeI<THBHOro aTOMI-IOfO HOMepa. 3ar<OH 

oc11a611eHH5! cjJoTor-rnoro H3ny-qeHH5I B reoMeTpHH y31<0ro nyqr<a. 

3c]JcpeI<THBHhIH aTOMHhIH HOMep CJIQ)I<HOro Bemecrna. 

B3aHMO,n:eH:cTBHe Hei1TpOHOB c BemecrnoM, rrnaccmpm<aUH5I 

tteH:TpOHOB no 3Heprn11. B11,n:h1 B3a11Mo,n:eH:crn115I HeHTpOHOB c 

BemecTBOM. 3aMe,n:neHHe 6h1cTphIX tteH:TpottoB. Pa.n:1rnu110HHhIH 

3axBaT, 3aBHCHMOCTh ceqeHH51 3axBaTa OT 3Hepr1111 . OcttoBHhie 

npouecChI B3aHMO,n:ei1:CTBH5I HeHTpOHOB c 611onornqeCI<OH 

TI<aHhlO . <l>opMHpoBaHHe .lJ:03hI B 611011or11qecI<OH TK3Hl1. 

E11011or11qec1<0e .n:eH:cTB11e 11311yqeHHH. ITepB11qHhie MexaHH3MhI 

.n:eH:crn1151 HOHH311py10mero 11311yqeHH5I. Bo3MO)I<I-Ihie 

noCJie,n:cTBH5I 0611yqeHH5I 1110,n:eH:. CoMaT11qecrrnH: 11 

reHeT11qeCKHH 3cpcpeKThI. flyqeBa51 6oJie3Hh. qyBCTBHTeJihHOCTh 

opraHOB K pa,n:11au1111, B3BellJHBaIOIUHe I<03CpcpHUHeHThI. 

ITpHHUHnhI rro.n:xo.n:a I< HOpMHpoBaHHIO ypoBHeH: 0611yqeHH5I. 

n11ttei1Ha5I 6ecrroporoBa5I I<OHUeIIUH5I. . 3aKOH P<l> «0 

pa.n:11au110HHOH 6e3orracttocTH HaceneHH51». OcHOBHhre 

rrpHHUHIIhl pa,n:HaUHOHHOH 6e3onacHOCTH. 

HopMHpOBaHHe BHyTpeHHero 0611yi-1eHH5!. PernaMeHTHpyeMhie 

BeJIHqHHhI, xapar<TepH3YIOIUHe BHyTpeHHee 0611yi-reH11e: 

.n:onycTHMhie o6beMHhie aI<THBHOCTH (,[(OA), rrpe.n:en ro,n:oBoro 

IIOCTYIIJieHH5I (f1ff1), .lJ:OIIYCTHMa5I y,n:eJihHa5I 3KT11BHOCTh 

(,[(YA). 
<l>OHOBOe 0611yqeHHe qeJIOBeI<a OT ecTeCTBeHHhIX rrp11po,n:HhIX 

HCTO'-IHHKOB 11 I<OCM11qecr<0ro H3JiyqeHH51. 

HopMhI pa,n:11au110HHoi1 6e3orracHocT11 HPE-99. KaTerop1111 

0611yqaeMhIX 1111u. Tp11 rrnacca HopMaTHBOB. OcHOBI-Ihle 

rrpe,n:eJihI .lJ:03. .D:orrycTHMhie IIJIOTHOCTH IIOTOI<a qaCT11U H 

.n:orrycTHMhie ypoBHH 3arp5I3HeHH5I. ITnaH11pyeMoe IIOBhIIIIeHHoe 

0611yqeH11e. 

3aIUHTa OT cpOTOHHOro H3Jiy-qeHH5I. 3ar<OH oc11a611eHH5I 

H3JiyqeHH5I B BeIUeCTBe c yqeTOM MHOroI<paTHOro pacce5IHH5I B 

3aIUHTe. <l>ar<TophI Har<0rrneHH5I. PacqeT 3aIUHThI OT raMMa-

11311yqeHH5I ToqeqHhIX raMMa HCTOqHHI<OB c HCIIOJih30BaHHeM 

CJIOeB IIOJIOBHHHOro ocna6JieHH5I. MeTO,n: KOHI<yp11py10m11x 

JIHHHH. 3aIUHTa OT peHTreHOBCr<oro 11311yqeHH5I. AnropHTM 

pacqeTa 3aIUHThI OT 3Jier<TpoHOB 11 6eTa-11311yqemrn. PacqeT 

3all{HThI OT TOpM03HOro H3JiyqeHH5I 3JieI<TpOHOB H 6eTa-qacTHU. 

3aIUHTa OT HeHTpOHOB, OCHOBI-Ihie rrpHHUHIIhI. AI<THBaU1151 rrpH 



P6 

P7 

Knaccm)_mKaI(H5I 

MeTO.ll;OB .ll;03HMeTpHH. 

~03HMeTpH5I 

cpoTOHHOro H3JiyLieHH5I. 

HeH:Tpo1-rna5I 

)];03HMeTpH5I 

o6nyqemm TeIIJIOBbIMH HettTpOHaMH. 

Bb16op 3arn,HTHbIX MaTeptt:anoB. 

Knaccrrcpm<a!IH5I MeTO.n;oB .n;o3tt:MeTpHH. Cpe.n;mrn 3Heprmr 

HOH006pa30BaHH5I. I1oHH3a!IHOHHbie MeTO.ll;bI ,ll;03HMeTpHH. 

I10HH3aI(HOHHbie I<aMepbI, rrpHHI(HIT pa60TbI, KJiaccmpHI<a!IH5I. 

CoOTHOllleHHe Me)K.ll;Y HOHH3aI(HOHHbIM TOKOM H MOlll,HOCTbIO 

.ll;03bl. 3aBHCHMOCTb '-IYBCTBHTeJibHOCTH HOHH3aI(HOHHbIX KaMep 

OT 3HeprHH raMMa-I<BaHTOB. 

fa30Bbie C'-!eT'-!HKH (rrporropI(HOHaJibHbie, feH:repa-MIOJIJiepa). 

3c)_)c)_JeKTHBHOCTb H 331! C'-!eT'-!HKOB feH:repa-MIOJIJiepa. 

flIOMHHeCIIeHTHbie MeTO.ll;bI .ll;03HMeTpHH, rrpHHI(HIT , 

KJiaccmpm<a!IH5I . Pa.n;11oc)_JoToJIIOMHHecI(eHTHbie ,n:o3tt:MeTpbI. 

CI(HHTHJIJI5I!IHOHHbIH MeTO.n;. ITptt:H!IHIT .n;eH:cTBH5I 

CI(HHTHJIJI5I!IHOHHoro .n;eTeI<Topa. Tpe6oBaHH5I K 

CI(HHTHJIJI5ITOpy. 331! .ll;JI5I opraHH'leCI<HX H HeopraHH'-!eCI<HX 

C!IHHTHJIJI5ITOpOB. 

TepMOJIIOMHHecI(eHTHbie (Tfl~) .n;o3tt:MeTpbI. ITptt:HI(Hrr 

.n;eH:CTBl15I, Tpe6oBaHH5I K MaTeptt:any .ll;03HMeTpa. Ttt:ITbI T n~ -

.ll;03HMeTpOB, rrpett:Myrn,eCTBa. 

~03HMeTpbI, OCHOBaHHbie Ha OKpallIHBaHHH CTeKOJI H 

rrnacTHKOB. Kanoptt:MeTprrqecrrnH: MeTO.n;. 

<DornrpacprrqecKtt:H: MeTO.n;. Xtt:MH'leCKHH Mern.n; .ll;03I1MeTpHH. 

CpaBHeHtt:e rrapaMeTpoB HH.ll;HBH.ll;YaJibHbIX ,n:o3tt:MeTpoB 

pa3JIH'-IHOro THrra. 

MeTO.ll;bI perncTpaI(HH HeH:TpOHOB. I13MepeHH5I ITJIOTHOCTH 

ITOTOKa HeH:TpOHOB c HCI10Jib30BaHHeM CI(HHTHJIJIHI(HOHHOH H 

HOHH3a!IHOHHOH Mern.n;m<. TpeKOBbie .n;eTeI<TOpbI. ABaptt:H:HbIH 

TpeKOBbIH .n;o3tt:MeTp. AKTHBaI(HOHHbIH MeTO.n;. ,ll;o3tt:MeTpH5I 

HeH:TpOHOB B CMeIIIaHHbIX raMMa-HettTpOHHbIX I10JI5IX. 

3 PACIIPE,IJ;EJIEHllE Y1IEEHOro BPEMEHll 
(rro O'-!HOH c)_JopMe o6y'-!eHtt:5I) 

3.1. Pacnpe)J,eJieuue )J,JIH HJyqaeMoii: )J,HCQHnJIHHhl ay)J,HTopuou uarpy31m u 1wuTpoJI1>HhlX 
MeponpunTuil no pa3)J,eJiaM )J,JIH oquou 4>0pM1>1 ofiyqeuun 



Ta6JIHu,a 3.1. 
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Pa3AeJ1 AlllC4111nm1Hbl AyA111TOpHaT1 CaMOCTOTITenbHaTI pa6oTa: BlllAbl , K0111114ecTso 111 o6beMbl Meponp111T1TV1i-i 
Harpy3Ka (Yac.) 

noArOTOBKa 
noAroTOBKa K 

noAroTOBKa K ayAlllTOpHblM BbinonHeHvie caMOCTOT!TenbHblX BHeayAVITOpHblX ::< K KOHTp011b-
aneCTa4viOHHblM :c HblM 

3aHTITVITIM (4ac.) pa60T (KOJ1V14 .) I u .a MeponpVITITVI 
MeponpVITITVITIM 
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c:[ T8Mbl c:[ 
() 
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f ~ 
\0 0 . 
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ci"' 
OJ 
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"' 0. 
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OJ ~ 0 () Q) 0 ro -8- :s: 0 ro ro :T >. >. 
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0 ro 
ro ro 0. Q) ro 0 C'l :s: :s: 
0. c::; J: I L... o._ c:[ 

Q) "' o._ OJ ::.:: 5 c 0 :c 0. ro 
"' Q) 0. :s: c 

Pl Bse.uem1e 2 2 2 0 0 

P2 
0CHOBHh!e nOIU!nrn H 

6 4 2 2 2 2 1 1 
onpe.ueneHIDI 

P3 B 3attMo.uei1crntte 
19 8 4 4 11 7 2 5 2 1 2 1 

m ny'leHIDI c semecTBOM 

E11onorW-1ecKoe .uei1crn11e 

P4 
113Jlytcl e HM H. 

8 4 4 4 2 2 2 1 
HopMttposam1e .uo3oso tl 

Harpy3KH Ha lJeJIOBeKa 

PS 3alUHTa OT HOHH3HpYIO-
27 14 8 6 13 11 3 8 2 1 

lUMX H3Jiy4eHHM 

KnaccmjmKaUH51 Mern.uos 

P6 
.ll0311MeTpHH. 

48 26 10 16 22 18 4 14 2 1 2 1 
.LJ:0311MeTpH51 cpoTOHHOro 

113JIY4eH1151. 

P7 Het!TpOHHa.s1 .ll0 311MeTptt51 16 10 4 6 6 6 2 4 
Bcero (Yac), 6e3 yYeTa 

nOArOTOBKVI K 126 68 
aneCTa4vioHHblM 

34 0 34 58 46 14 32 0 8 8 0 0 0 0 0 0 0 0 4 0 4 

MeponpVITITVITIM: 
Bcero no .Q1>1c1.11mrn1He 144 68 76 B T.4. npoMe>KJ'T04Ha71 anecTa4V1T1 0 0 18 (Yac.) : 

-



4 OPr AHM3Al(IDI IIPAKT:UqECKMX 3AHHTMM, CAMOCTOHTEJibHOM P AEOTbl M 
ATTECT Al(MM no ,ll;MCI(MIIJIMHE 

4.1. Jia6opaTopHbIH npaKTHKYM 

Ko A BpeMn ua 
paJ)J,eJia, HauMenonanue pa6oTbl BhlUOJIHCHHC 

TCMbl pa60Thl (11ac.) 
BBO,lJ,HOe 3amrn1e. 06w:i1e Tpe6oBamrn, HHCTpyr<Ta)I< rro 

P2 TeXHHI<e 6e3orracHOCTH. OcHOBHbie IIOH5ITH5I H 

orrpe,lJ,erreHH5I 

I1ccrre)J,oBamre 3aKOHOB ocrra6rreHH5I c}:>oTOHHOro 

P3,P6 1nrryqemrn B BeIUeCTBe. 

CUHHTHITIT5IUHOHHbIM MeTO.lJ. ,lJ,03HMeTpHH 

Ouem<a pa)J,HaUHOHHOM 6e3orracHOCTH. 

P5 , P6 ,[(o3ttMeTpH5I P-tt3rryqeHH5I 

TepMOITIOMHHecueHTHbIH MeTO.lJ. ,lJ,03HMeTpHH 

I1ccrre)J,OBaHHe 3HepreTttqeCKOM 3aBHCHMOCTH 

P3 , P6 
qyBCTBHTeJlbHOCTH )J,eTeI<TOpOB H3JlyqeHHH 

,[(o3HMeTpH5I cpOTOHHOro H3JlyqeHH5I 

ra30pa3p5I)J,HbIX cqeTqHI<OB 

P7 ,[(o3HMeTpH5I HeHTpOHHOro H3JlyqeHH5I 

4.2. IlpaKTH'-ICCH:He 3a1rnnrn 

He rrpe.lJ.yCMOTpeHo 

4.3. CaMOCTOnTeJih1-rnn pa6oTa cTy)J,eHTOB 

4.3.1. IlpuMepHbtU neperteHb meM ooMautnux pa6om 

c IIOMOIT(bIO 

Bcero: 

1. PacqeT 3aIUHTbI OT Toqe1rnoro HCT01.rnm<a raMMa- H3rryqeHH5I (BapHaHTbr) ; 

2 . PacqeT 3aIUHThI OT ofo,eMHoro HCTOqHHI<a raMMa-H3rryqeHH5I (BapHaHThr) ; 

3. PacqeT 3aIT(HTbI OT ToqeqHoro HCTOqHHI<a HeHTpOHHOro H3JlyqeHH5I (BapHaHTbI); 

2 

8 

10 

8 

6 
34 

4. PacqeT 3aIT(HTbI OT TOpM03HOro H3JlyqeHH5I HCTOqHHI<a 6eTa-H3rryqeHH5I (BapttaHTbI); 

5 . PacqeT 3aIUHTbI OT HCTOqHHr<a peHTreHOBCKOro H3rryqeHH5I (BapHaHThr); 

4.3.2. IlpuMepHblU 11epe1teHb me.111 2pa<fJUrtec1<ux pa6om 
He rrpe,lJ,yCMOTpeHo 

4.3.3. IlpwnepHbtii 11epe 1teHb me111 pe<fJepamoa (:Jcce, nwop r1ec1<ux pa6om) 
He rrpe)J,yCMOTpeHo 

4.3.4. IlpuMepHbltl nepe11e1-1b meM pacitenmblX pa6om (11po2paMJ11HblX 11pooy1mwa) 
He rrpe)J,yCMOTpeHO 

4.3.5. IlpuMepHblU neperteHb me111 pacr1em1w-2p<u/JUr1ecKux pa6om 
He rrpe,lJ,yCMOTpeHo 

4.3.6. Ilpu111epmm me11wmu1<a Kypcoaozo npoeKma (pa6ombt) (unouauoyaJZbHozo uJZu 2py1111oao20) 
He rrpe)J,yCMOTpeHO 

4.3. 7. Ilpu111epHbtii 11epe1teHb meM KoumpO!lbHblX pa6om 
He rrpe)J,yCMOTpeHo 

4.3.8. Ilpu111ep1-1aR me111amUK(l l(OJ1JlOK6UYJ1W6 

TeMann<a KorrrroI<BHYMOB rrorrHOCThIO cooTBeTcTByeT TeMaM rra6opaTopHbIX pa6oT. 



5 COOTHOllIEHME PA3,I(EJIOB ,I(MCIJ;MIIJIMHbl M IIPMMEHHEMbIX METO,I(OB M 
TEXHOJIOrMM OE~EHM.H 

<l>opMbl y<Ie6HbIX JaHSITHH H BH~bl y<Ie6HOH pa60Tbl 

(]) 

6. ~ 
('j 

~ 
ro1 

.... ,..-.., 
(]) 

('j :;< 0 Ctj ('j 

gj :s:: 
~ ~ 

('j .... ID E-< .... 
Ko~ f-' .... 0 0.. ('j 0 0 ro I:>: 0 0-< l.O ID M :i: :s: c 0 ID P'.l ~ § Ctj ('j ~ 

paJ~eJia, AKTHBHble u ci.. 
ro ::E ~ tg ('j .... :;< 0.. 0.. :>-. M 

~~ ~ 0.. ~ '---' ~ I:>: ro (]) 0.. 
~ 

<l)~ Cl 0.. l::S -& E-< ~ P'.l TeMbl HHTepaKTHBHble :s:: :i: 0 

~ 
() :::r :s:: :i: ~ ~ g \:: ~ ~ ('j ::.::: ~ ::.:: 

MeTO~bl o6y<IeHHSI ::G ::E 0.. ::.:: B 
(1) 

~ 
0 

~HCQHilJIH () 

~ l' ~ :l 0 ~ (]) (]) 0 a <l) 0.. I=: () ~ :s:: - P"' [rj :J.. (]) :l I 0 ~ 
Hbl ~ I 

('j 
~ G ~ 0 t:: 0.. 0 

0.. ~ 0.. ~ .... ~ :r 0 ~ ~ -& ro .... u :s:: 0 <l) 
~ ~ \0 

~ 
('j -& 0.... <l) 

0.. 0 ~ ro 0.. ~ P"' 
I=: ~ ~ r...... 

<l) () ;>--. ~ ro 0-< ('j ~ 0.. :. '--
0-< h 

P2 I1po6neMHoe 06y4emre + 

KoMaH~Ha51 pa6orn + 

P3 I1po6neMHoeo6y4eHHe + + 
KoMaHp_Ha51 pa6orn + + 
I1po6neMHoe 06yL1eHHe + + 

P4 
KoMaHp_Ha51 pa6orn + + 

P5,P6 I1po6neMHoe o6y4eHHe + + 
KoMaH):(Ha51 pa6oTa + + 

P7 I1po6neMHoeo6y4eHHe + 
KoMaHp_Ha51 pa6orn + 

6 IIPOIJ;E,I(YPbl KOHTPOJl51 B P AMKAX EAJIJibHO-PEMTMHrOBOM CMCTEMbl 

6.1. Beconou IW'.Hl>4>HIJJieHT 3Ha~IHMOCTH MOAYJlH {AHCUHUJIHHbI) B paMKax r1e6Horo UJiaHa -
yrnep)l<JJ:eH yqeHbIM COBeTOM <l>H3HKO-TeXHOJIOrn:qec1<0ro HHCTHTyTa, rrpoTOKOJI N2 8 OT 11.04.2016. 
B TOM qYJcrre, H:oJ<l>ePmi;HeHT 3Ha~rnMOCTH H:ypconhIX pa6oT/npoeKTOB, ecJIH OHH npeAyCMOTpeHhI 
-1-1e npeoyc;vwmpe1-10 . 

6.2. IIpoueAypLI Te1'-'.yIJJ;eu H npoMe'1~yTo~rnou aTTCCTaUHH no AHCUHDJIHHe 

1.Jle1euHH: IW3q><jHIUHCHT JHa'IHMOCTH COBOKynHbIX peJyJlhTaTOB JlCKUHOHHblX JaHSlTHH - 0,4 

TeteyU1aSI aTTecTaUHSI Ha JlCteUHSlX Cpo1rn - ceMecTp, Ma1ecHMaJlhHaSI 

yqe6naSI He~eJlSI ouemrn B 6aJIJiax 

n OCettfeHUe JteKl/Ult ceM . I 0, He,n. 1-8 50 
Bbinom1em1e 00Maumeil v a6omb1 ceM. I 0, He,n. 1-8 50 
Becosott 1w3cJ>cJ>HUHeHT JHa'IHMOCTH peJyJlhTaTOB TCKYUICH aTTecTaUHH no Jle1eu 11 SIM - 0,4 
IlpoMe'lKyTO'IH3Sl aTTCCT3L(HS1 no JlCiel(HSlM - 3/G GMe/-1 

BecoBOH K03cl><l>HLIHCHT J Ha'IHMOCTH peJyJlbTaTOB npOMC'.11\YTO'IHOH aTTCCTal(HH no Jleiel(IrnM - 0,6 
2. npateTH'ICCKHC/CCMHHapctrne JaHSlTHSl : IW3Cl><l>HUHCHT JHa'IHMOCTH COBOtCynHbIX peJyJlhTaTOB 
npa1nH'lec1rnx/ceM1rnapc1rnx JaHSITHH - 0 
TeteylllaSI aTTecTaUHSI Ha npaien1qec1rnx/ceMHHapc1rnx JaHSIT1rnx C p OKH - CCMCCTp, MaiecHMaJlbHaSI 
He nveoycMompeHo yqefiHaSI He~eJlSI ouemrn B 6aJIJiax 

Becosott 1w3q1qrnu11e1-1T JHa'IHMOCTH peJyJlhTaTOB TeteyU1eH aTTecTaUHH no npaITTH'ICCKHM/ceMHHapc1n1M 

JaHSITHSIM- 1-1e npeoycMompe1-1 

IlpOMC'.11\YTO'IHaSl aTTeCTal(HSl no npaKTH'ICClntM/CeMHHapcKHM JaH SlTHSlM- He npeoycMompota 

BecoBOH 1w3q1qm uHeHT JHa'IHMOCTH peJyJlhTaTOB npoMe'.IKYTO'IHOH aTTecTaUHH no npaKTH'ICCKHM/ceMHHapctrnM 
JaHSlTHSlM- 0 

3. Jla6op aTop1-1Me JaHSITHSI: 1rn3q1qmu11e1-1T JHa'IHMOCTH cosoieyn1-1i,1x p eJyJlhTaTOB Jia6opaTopHhtx JaHSITHH - 0,6 



Te1.:yma51 aTrecTaUH51 Ha na6opaTopHbtX JaH 51TH51X Cpotrn - ceMecTp, Mal\'.CHMaJ1bH351 

yt.te6Ha51 HeAeJ151 oueHtrn B 6annax 

Bbzno11 1-1 er1ue 11a6opamopHblX p a6om 10 ceM ., 9-17 Hen. 30 
/{o1u10Keuy.M I 10 ceM ., 9- 17 Hen. 20 
Ko!l!IOl(6U)'M 2 10 ceM., 9-17 He A. 20 
On111em 10 ceM., 9-17 HeA 30 
Beconoi11rnJcbdmu11eHT JHat.tHMOCTH peJVJ1bTaToB Tel\'.ymew aTrecTau11n no na6opaTopHbtM JaH51TH51M- 1,0 
IlpoMe'.ll\YTO'IH351 31TCCT3UH51 no na6opaTopHblM 33H51TH51M- Ne npeoyc.MompeHa 
Beconoi1 KOJcjJ~muHeHT JHat.tHMOCTH peJynbTaTOB npoMeJKyTot.tHoi1 aTrecTauHH no na6opaTopHbtM JaH51TH51M- k 
ntJOM.J130. = 0 

6.3. Ilpou,e1J,ypb1 TeI'-'.yrn,eii H npoMemyT01UIOH aTTeCTaU,HH Kypconoii pa60Thl 

He npe.n:ycMOTpeHo 

6.4. KoJ4Hlrnu,HeHT 3Ha'-IHMOCTH ceMecTpOBhIX pe3yJihTaToB ocnoenHH M01J,ym1 (;::i;Hcu,HnJIHHhI) 

Ilop51AKOBbl H HOMep ceMeCTpa (no yt.teOHOMY nnaHy), B IWTOpOM KOJcjlcjJHUHeHT JHa t.t HMOCTH peJynbTaToB 
OCB3HBaeTC51 MOAYJ1b (AHCU,Hnmma) ocnoemrn MOAYJ151 B ceMecTpe - k ceM. n 

Ce.Mecmp 10 1,0 

7. Y1IEEHO-METO,IJ;Il-iJECKOE II IIHcDOPMAIJ,IIOHHOE OEECIIE-iJEHIIE 
~II CIJ,IIIIJIIIHbl 

7.1. Pe1wMeu;::i;yeMaSI JIHTepaTypa 

7.1.1. OowauaR !lttmepamypa 
1. HopMbI pamrnu:r10HHoi1 6e3onacHOCTH HPE-99/2009 CaHHTapHI>re npaBirna rr HopMaTHBhI 

CaHTirrH 2.6.1.2523-09. Pe)l<HM .n:ocTyna: http ://docs.cntd.ru/ docu ment/ 902170553 
2. OcHOBHbre caHHTapHhre npaBmm o6ecneqeHH5I pa.n:11au:rroHHOH 6e3onacHOCTH (OCTIOPE-

99/201 O)Pe)KHM .n:ocTyna: http://docs.cntd.ru/ document/902214068 
3. rony6es E.TI. ,.z::i:o3HMeTpH5I H 3a:w:rrrn OT HOHH3Hpyio:w:rrx H3JiyqeHHH : yqe6HHK ,D;JI5I BY30B 

I E. TI. f ony6eB; no.n: pe.n:. E. JI. CTOJI5IpoBoi1.- 4-e H3.D:., nepepa6. rr .n:on. - M. : 
3HeproaTOMH3.D:aT, 1986. - 465 C. 2131<3. 

4. MaIIJr<OBHq B.TI., Ky.n:p5IBU:eBa A.B. 3a:w:11rn OT HOHH3HPYJO:W:HX rr3nyqeHrri1. 4-e H3.D:aHrre 
ncnp. H .n:on. M : 3HeproaTOMH3.D:aT, 1995. - 496 c. 15 3K3. 

7.1.2. J(onom-mnie!lbfutR !lumepamypa 
1. Ko3JIOB B.<1>. CnpaBoqHHK no pa.n:11au:110HHOH 6e3onacHOCTH. M .: 3HeproaTOMH3.D:aT, 2000. - 516 

C. 28 3K3 
2. MaIIJKOBrrq B.Il , TiaHqeHr<o A.M. OcHOBhI pamrnu:rroHHOH 6e3onacHOCTH. Yqe6mm .n:;rn 

BY30B. M .: 3HeproaTOMH3.D:aT, 1990. - 175 c. 31 3K3 
3. I1pmrna,nHa5I MeTponorn5I HOHH3Hpyio:w:11x H3JiyqeHrri1. IO.I1. Eperame, 3.K.CTenaHOB, B .IT. 

51prrHa. Tio.n: pe.n:. IO .I1. Eperame. M. : 3HeproaTOMH3.D:aT, 1990. 264 c. 11 3K3 

7.1.3. Memoi>ur1ec1ate pa3pa6omKu 
1. A.TI. Or<0HeqHrrKoB, B.A. TiycToBapoB. ,.z::i:o3HMeTprr5I: na6oparnpHbIH npar<THKYM I 

Er<aTepHH6ypr: YfTY-YTII1, 2010. - 100 c. 
2. MyJihTHMe,D:HHHbIH yqe6Ho-Mern.n:11qecrrni1 KOMnJier<c (pa3Me:W:eH B r<acpe.n:paJibHOM ceTH: 

Server EPD (DC\yqe6a \.n:o3HMeTpH5I _PM) 
3. KoHcner<T ner<u:11i1 no r<ypcy «~o311MeTp11m> B :::iner<TpOHHOM BH,ne Ha cepBepe r<acpe.n:p1r 3<1>: 
Epd\ \DC\ Y qe6a \.n:o3rrMeTpH5I _PM. 

7.2. IlporpaMMnoe 06ecneqeu11e 

Microsoft office (Word, Excel, Power Point, Origin 7.0). 



7.3. Pecypchl umJ>0pMaL1,Honuo-TeJie1rnMMYHHKau,HonuoH: ceTH «II1nepuen>, HH<~opMau,Honuo-

cnpaB01-1nhle H UOHCl\'.OBhIC CHCTCMhl 

1. IToprnJI 11HcpopMa11;1rnHHo-06pa30BaTeJibHbIX pecypcoB Yp<l> Y: http:/ !study. urfu.ru 
2. 30HaJI1Ha5I Haycma51 6116JI110Terrn Yp<l>Y: http://lib.urfu.ru 
3. I1011cKoB1re c11cTeM1r: http://www.yandex.ru, http://www.google.com 
4. CBo6o.r:i:Ha51 3Humrnone.r:i:1151: http://ru.wikipedia.org 
5. Pocc11ifcI<a5I 3JieI<TpOHHa51 HayqHa51 6116JI110TeI<a: http://www.elibrary.ru 
6. PecpepanrnHa51 6a3a .r:i:aHHbIX Scopus 
7. http://books.google.com - Google books 
8. <De.r:i:epaJibHbIH ueHTp 11mpopMau110HHo-06pa30BaTeJI1H1rx pecypcoB: http://eor.edu.ru/ 
9. http://nehudlit.ru/books: CnpaBoqH11K1111 3HUl1KJionemm 
10. http://scopus.com- Scopus 
11. http://scifinder.cas.org - SciFinder 
12. TexH11qecr<a5I 6116JIHOTer<a- URL: http://techlibrary.ru/ 
13. http://elibrary.ru 
14. E.r:i:11Hoe OKHO .r:i:ocTyna I< o6pa3oBaTeJibHbIM pecypcaM 

URL: http://window.edu .ru/window/library 
15 .3JieI<TpOHHa51 6116n110Ter<a Pocc11:HcKOH rocy.r:i:apcrneHHo:H 6116JI110Terrn (Pf.13) 

URL: http://elibrary.rsl.ru/ 
16. 3JieI<TpOHHa51 6116JI110Ter<a CaHKT-I1eTep6yprcr<0ro rocy.r:i:apcrneHHoro rroJI11TexHw-rec1<0ro 

yH11Bepc11Tern - URL: http://www.unilib.neva.ru/rus/lib/resources/elib/ 

7.4. 3Jie1npoHHhlC o6pa30BaTCJibHhlC pecypCbl 

<l>e.r:i:epaJI1H1rH: ueHTp 11mpopMau110HHo-06pa30BaTeJI1H1rx pecypcoB http://eor.edu.ru/ 

7.5. MeTO.l1.H'-1eci..:He yKaJamrn AJIH 06rrn10rn.Hxcsi no ocBoeHHIO AHCLl,HDJIHHhl 

- o6maTeJibtIOe nocew:eH11e JieI<u11H: Be.r:i:yw:ero npeno.r:i:aBaTeJI5I; Jiern.1;1111 - ocHOBHOe MeTo.r:i:11qecI<oe 
pyI<oBOJJ:CTBO np11 113yqeH1111 .r:i:11cu11nJI11H1r, B JieKUH11 no.r:i:po6tto, apryMeHTHpoBatto H 
MeTOAOJIOrJFiecrrn CTporo paccMaTpHBaIOTC51 rnam-111e npo6JieM11 TeM11; 

- BeCTH IIO,[(rGTOBKY H aKTl1BHytO pa6oTy Ha Jia6opaTOpHbIX 3aH5ITirnx; no.r:i:roTOBI<a I< Jia6opaTOpHbIM 
3aH51TH5IM BKJIIoqaeT npopa60TKY MaTep11aJIOB JieKUHH, peKOMeH,[(OBaHHOH yqe6HOH JIHTepaTyp11 11 
MeTomrqecrrnx YKa3att11H:; 

- nO,[(fOTOBl1Tb K 3aW:HTe OTqeT no BbIIlOJIHeHHOH pa6oTe; 
- C,[(aTb KOHTpOJibHbIH TeCT no Kypcy nocJie BbIIlOJIHeHH51 Bcex Jia6opaTopHbIX pa6oT. 
- yqe6tto-11ccne.r:i:oBaTeJI1cKa5I pa6oTa cTy.r:i:ettTOB, yqacT11e B cTy.r:i:ettqecrrnx ttayqtto-TeXHHqecrrnx 

KOHcpepettu115IX; yqacT11e B TeMaT11qecrrnx ttayqtt11x ceM11ttapax. 



8. cJ>OH,[( OIJ;EHOqHbIX CPE,[(CTB ,[(JUI IIPOBE,[(EHIDI TEKYI.IJ;EM 
IIPOMEiKYTOqHOM A TTECT AIJ;IUI no ,[(IICIJ;IIIIJHIHE 

8.1. KPIITEPIIII OIJ;EHIIBAHIDI PE3YJibTATOB KOHTPOJibHO-OIJ;EHOqHbIX 
MEPOIIPII5ITIIM TEKYI.IJ;EM II IIPOMEiKYToqHoM ATTECTAIJ;IIII no 
,[(IICIJ;IIIIJIIIHEBPAMKAXEPC 

II 

B paMr<ax EPC np11MemnoTC5I yrnep)K}:(eHHbie Ha r<acpe,npe r<p11Tep1111 oueHHBaHH5I .nocTmr<eHHH 

CTy,neHTOB no Ka)K}:(OMY KOHTpOJibHO-OUeH01IHOMY MeponpH5ITHIO. CHCTeMa KpHTepHeB oueHHBaHH5I, 

I<aI< If npH npoBe,neHHH npoMe)l<yT01IHOH arrecTaUHH no MO,nyJIIO, on11paeTC5I Ha TPH ypoBH5I OCBOeHH5I 

KOMnOHeHTOB I<OMneTeHUHH: noporOBbIH, IIOBbillleHHbIH, BbICOKHH:. 

KoMnoueuThl fipH3H31\'.H ypOBHH OCBOCHHH KOMilOHCHTOB IWMilCTCHQHH 

IWMilCTCHQHH noporoBbIH IlOBbIIIICHHbIH BbICOI\'.HH 

3uamrn CTy,neHT ,neM0HcTp11pyeT CTy,neHT ,neMOHCTp11pyeT CTy,neHT MmKeT 

3HaHHe-3I-IaKOMCTBO, aHaJIHTH1Iec1rne 3HaHH5I: caMOCT05ITeJibHO 

3I-IaH11e-r<on1110: Y3HaeT yBepeHHO BOcnpOH3BO):(HT H3BJieI<aTb HOBbie 3HaHH5I 

o6J:,er<TbI, 5IBJieHH5I If If IIOHHMaeT IIOJiy1IeHHbie H3 or<pynrn10r.uero MHpa, 

nOH5ITH5I, HaXO):(HT B HHX 3HaHH5I, OTHOCHT HX K TOH TBOp'-IeCI<H HX 

pa3JIH1IH5I, npo5IBJI5IeT HJIH HHOH HCIIOJib30BaTb ):(JI5I 

3HaHHe HCT01IHHKOB KJiaccm]rnI<aUHOHHOH npHH5ITH5I perneH.HH B 

noJiy1IeH.H5I HHCpOpMaUHH, rpynne,caMOCT05ITeJibHO HOBbIX If HeCTaH,napTHbIX 

Mmr<eT ocymecTBJI5ITb CHCTeMaTH3HpyeT HX, CHTyaUH5IX. 

caMOCT05ITeJibHO ycTaHaBJIHBaeT 

penpo,nyKTHBHbie ,neH:CTBH5I B3aHMOCB5I3H Men<.ny 

Ha,n 3HaHH5IMH nyTeM HHMH,npo,nyKTHBHO 

CaMOCT05ITeJibHOro npHMeH5IeT B 3HaKOMbIX 

BOCIIpOH3Be,neHH5I If CHTyaUH5IX. 

np11MeHeHH5I HHcpOpMaUHH. 

YMeHHH CTy,neHT yMeeT r<opper<THO CTy,neHT yMeeT CTy,neHT yMeeT 

BbIIIOJIH5ITb IIpe,nmrcaHHbie caMOCT05ITeJibHO caMOCT05ITeJibHO 

,neH:cTBH5I IIO HHCTpyr<u1111, BbIIIOJIH5ITb ,neHCTBH5I BblIIOJIH5ITb ,neHCTBH5I, 

anropHTMY B H3BeCTHOH (IIpHeMbI, onepau1111) no CB5I3aHHbie c pellleHHeM 

CHTyaUHH,CaMOCT05ITeJibHO pellleHHIO HeCTaH,napTHbIX HCCJie,noBaTeJibCKHX 

BbIIIOJIH5IeT ,neHCTBH5I no 3a_na1I, Tpe6y10m11x 3a_naq,,neMOHCTp11pyeT 

pellleHmo T.HnOBblX 3a,na1I, Bbr6opa Ha OCHOBe TBopqec1<0e 

Tpe6y10m11x Bb16opa 113 KOM6HHaUHH H3BeCTHbIX HCnOJib30BaHIIe yMeHHH 

1IHCJia H3BeCTHbIX MeTO):(OB, MeTO):(OB,B (TeXHOJIOrHH) 

B npe,nCKa3yeMO Henpe,nCKa3yeMO 

H3MeH5IIOll(eHC5I CHTyau1111 H3MeH5IIOll(eHC5I CHTyaUHH 

JluquocTHhle CTy,neHT HMeeT HH3KYIO CTy,neHT HMeeT CTy,neHT HMeeT 

1-.:aqecTBa MOTHBaUHID y1Ie6HOH Bbipan<eHHYIO MOTHBaUHIO pa3BHTYIO MOTHBaumo 

,ne5ITeJibHOCTH,npo5IBJI5IeT yqe6HOH ,ne5ITeJibHOCTH, y1Ie6HOH If Tpy,noBOH 

6e3pa3JIH1IHOe, ,neMOHCTpHpyeT ,ne5ITeJibHOCTH, 

6e30TBeTCTBeHHOe n03HTHBHOe OTHOllleHHe K npo5IBJI5IeT 

OTHOllleHHe K yt.Ie6e, o6yqeHmD 11 6y,nymeH: HaCTOH1IHBOCTb If 

IIOpyt.IeHHOMY ,neny Tpy,nOBOH ,ne5ITeJibHOCTH, YBJieqeHHOCTb, 

IIp05IBJI5IeT aKTHBHOCTb. TPY ,non106.He, 

caMOCT05ITeJibHOCTb, 

rnopqecrrnH: rro,nxo,n. 



8.2. KPHTEPHH Ol(EHHBAHHJI PE3YJihTATOB IIPOME)KYTOqHOH ATTECTAI(HH 
IIPH HCIIOJlh30BAHHH HE3ABHCHMOro TECTOBoro KOHTPOJIJI 

TecmpoBami:e B paMI<ax HTK He rrpoBOJJJ1TC51 

8.3. 01(EHOqHhIE CPE,IJ;CTBA ,IJ;JIJI IIPOBE,IJ;EHHJI TEKYIIJ,EH 
H IIPOMEJKYTOqHOH ATTECTAI(HH 

8.3.1. fipHMepHhie 3a)l;aHHH )l;JIH npoBe)l;eHHH MHHH-IWHTpOJihHhIX B paMI\:aX yt-Ie6HhIX 3aHHTHH 
T-te npeoycMompe1-w 

8.3.2. IlpHMepuble IWI-ITpOJihHble 3a)l;a'-IH B paMKax yi1e6HhIX 3aHHTHH 
1-1e npeoycMompe1-10 

8.3.3. IlpHMepuhle IWHTpOJihHhie I\'.eHChl 
1-1e npeoycMompeT-to 

8.3.4. Ilepeqe1-1h npHMepnhIX sonpocoB )l;JIH 3a1-1eTa 
1-1e npeoycM0111pe1-10 

8.3.5. IIepe'-1euh npuMepnhIX sonpocos )l;JIH 3K3aMeua 
1. E ,ll,Hmn.i:a H3MepeHH51 rrorrroru:eHHOH ,ll,03hI B CHCTeMe CH H BHeCHCTeMHa51 e,ll,HHmi;a 

2. E,ll,HHm.i:a H3MepeHH51 3I<CIT03HUHOHHOH ,ll,0 3hI B cHcTeMe CH, BHeCHCTeMHa51 e,ll,HHHUa 

3. E,ll,HHHUa H3MepeHH51 3I<BHBa.rreHTHOH ,ll,03bI B CHCTeMe CH 
4 . E ,ll,HHHUa H3MepeHH51 3cj_JcpeKTHBHOH ,ll,03hI B CHCTeMe CH 
5. KaI<OBa CB513b aI<THBHOCTH HCTO'-IHHI<a H MOW:HOCTH 3I<Cfl03HUHOHHOH ,ll,03bI, C03,ll,aBaeMOH 

HCTO'-IHHKOM raMMa-H3Jiy<-IeHH51 Ha 3a,ll,aHI-IOM paCCT05IHHH? 

6. qTO xaparnepH3yeT cpar<TOp HaICOITJieHH51 rrpH perncTpaUHH raMMa-H3JiyLJeHH51 

7. Kai< 3aBHCHT OTHOIIIeHHe pa,ll,HaUHOHHhIX H HOHH3aUHOHHhIX rroTepb 3HeprHH 3JieKTpOHOB B cpe,ll,e? 

8. KaI<otl: MexaHH3M B3aHMO,ll,etl:cTBH51 qJOTOHHOro H3JiyLJ:eHH51 c Beru:ecTBOM ,ll,OMHHHpyeT, ecJIH 

Hcrronb3yeTc51 HYI<JIH,ll, Am-241 (E= 59 10B), a Beru:ecrno HMeeT BhICOI<HH Z 3<l><I>? 

9. Kar< o6ecrreLJHBaeTC51 3cpcpeKTHBHa51 3aW:HTa OT raMMa- H3JiyLJ:eHH51? 

10. OT qero 3aBHCHT ceLJeHHe yrrpyroro pacce51HH51 Hetl:TpOHOB rrpH cpHKCHpoBaHHOM yrrre pacce51mrn? 

11. Kar<oB corrracHo HP.6-99 OCHOBHOH rrpe,ll,eJI 3cj_Jcper<THBHOH ,ll,03hI ,ll,JI51 rrepcoHa.rra rpymihI A? 

12.KaK o6ecrreLJHBaeTC51 3CpcpeKTHBHa51 3aW:HTa OT H3JiyLJ:eHH51 peHTreHOBCI<OH Tpy6Jm? 

13. Kaime MaTepHa.JibI HCilOJib3YJOT rrpH rrpoeKTHpOBaHHH 3cpcpeKTHBHOH 3aW:HTbI OT 3Jier<TpOHOB? 

14. Karme MaTepHaJibI HCilOJib3YJOT rrpH rrpoer<THpOBaHHH 3CpcpeKTHBHOH 3aW:HTbI OT HeHTpOHOB c 

IIIHpOKHM 3HepreTHLJeCKHM crrer<TpOM? 

15 . q TO TaICOe 3HepreTH'-IeCI<a51 3aBHCHMOCTb LJYBCTBHTeJibHOCTH? 

16. KaI<oBa OCHOBHa51 x apainepHCTHr<a CUHHTHJIJI51UHOHHoro ,ll,eTeI<Topa IIIHporcoro rrpHMeHeHH51 ? 

1 7. B r<ar<OM ,ll,Harra3oHe H3MeH51eTc51 H LJTO xapaKTepH3yeT B3BeIIIHBaJOW:HH r<03cpc]JHUHeHT WR ,ll,JI51 

OT,ll,eJibHbIX BH,ll,OB H3JIYLJ:eHH51 rrpH pacLJeTe 3KBHBaJieHTHOH ,ll,03bI? 

18. Bo3MO)KHO JIH rrpHMeHeHHe ra3opa3p51,ll,HhIX c'-leT'-IHKOB ,ll,JI51 perHCTpaUHH Hetl:TpOHoB? 

19. OT r<aimx rrapaMeTpoB 3aBHCHT clm1nop HarcorrneHH51? 

20. Mor yT JIM 3Ha'-1emrn 3 cpcpeKTHBHOH ,ll,03hI H 3KBHBa.JieHTHOH ,ll,03hI coBrra,ll,aTb? 

21 . .L{0311MeTp1151 c np11MeHeH11eM CU11HTl1nn51l . .l,110HHbIX .D,eTeI<TOpOB. 

22. Oco6eHHOCTl1 .D,0311MeTp1111 6ern-113nyi-1eH115l. 

23. ,L{0311MeTp1151 HeiiTpOHOB B CMewaHHblX raMMa-HeiiTpOHHbIX non51X. 

24. ,L{03 11MeTp1151 c np11MeHeH11eM ra30pa3p51.JJ.Hb!X .D,eTeI<TOpOB. 

25. PacLieT 3aiu11TbI OT TO'-Ie41<oro raMMa- 11cT04H111<a. 

26. MeTO.JJ.bI 11H.JJ.11Bl1.D.yan&Hoi1 .JJ.0311MeTp1111: npe11Myll\ecrna He.D,OCTaT1<11. 

8.3.6. Pecypchl AIIHM Yp<l>Y, CKY,IJ; Yp<l>Y )l;JIH npose;::i;euun TecToBoro 1wuTpOJ1H B paM1rnx 
Te1\'.ym,eu u npoMe~1\yToquou aTTecTa~uu 

1-1e ucnoJtbJywmc5l 



8.3.7. PecypCbl <1>3Il0 ,ll;JUI npoBe,LJ;eHHH HC33BHCHMOro TCCTOBOro KOHTpOJIH 

He ucnO!lb3YTOmcfl 
8.3.8. MnTepueT-Tpeua~Kepb1 

He ucnO!lb3YI0111Cfl 
8.3.9. IlpHMCpHbIC 3a,LJ;aHHH B COCTaBe ,ll;OM3IIIHCH pa60Tbl 

(meKcmbz 3aiJm-1uu) 

ToqeqHbIH HCToqmm 137Cs (aKTHBHOCTb A=2* 108 EK) HaXO.lJ:HTC51 Ha paCCT051HHH 50 CM OT orrepaTopa 
(rrepcoHa.rr rpyrrrr11 A). Orrpe,n:eJIHTb TOJIW:HHY 3aW:HTbI H3 CBHHIIa, 06ecrreqHBa10w:y10 6e3orracH11e 
ycJIOBH51 pa60TbI, eCJIH orreparnp pa6orneT c 3THM HCT01IHHKOM 2 qaca B ,n:eHb H .n:pyrHX pa6oT c 
HOHI13HpyIOW:HM H3JIY'IeHHeM He rrpOBO.lJ:HT. 

Orreparnp (rrepcoHaJI rpyrrrr11 A) pa6orneT c rnqequ11M HCToqHm<OM 6°Co (aKTHBHOCTb A=2*108 EI<) 
rroJIHbIH pa601mif ,n:eHb. Orrpe,n:eJIHT paccT051HHe, Ha KOTOpOM o6ecrreqH:BaIOTC51 6e3orracHbie ycJiomrn 

pa60TbI. 

HMeeTC51 T01-IeqHbIH H30TpOITHbIH (Pu-Be) HCTOqHHK HeHTpOHOB, HCIIYCKaIOW:HH 

W=2*10 
7 

611cTp11x ueiiTp. /ce1<. Orrpe,n:eJIHTb paccT051HHe, Ha KOTopoM MO)KeT pa6ornTb rroJIHbIH 
pa6oq11if .n:eHb rrepcoHaJI rpyrrrr11 A 6e3 rrpHMeHeHH51 3arn;HTbI. 
Heo6xo.n:11M11e .n:aHHbie ,n:JI51 pacqern B351Tb H3 crrpaBoqHm<a H HPE-99/2009. 

B Jia6opaTOpHH HMeIOTC51 ToqeqHbie HCTOqHHKH raMMa-H3JiyqeHH51: 60co, 137Cs, 155Eu , 65Zn. no 
rracrropry Bee HCTOqHmm H3r0TOBJieHbl 11 HIOH51 2008 ro.n:a, aKTHBHOCTb Kan<.n:oro HCTOqHm<a paBHa 
0.1 mKu. KaKOH HCTO'IHHK CJie,n:yeT HCITOJib30BaTb, qT0611 ITOJiyqHTb MaKCHMaJibHOe 3HaqeHHe 
MOW:HOCTH 3I<CIT03HIIHOHHOH .ll:03bl Ha paCCT051HHH 1 MeTp. 
3a.n:aqy peurnTb ,1J,BYM51 crroco6aMH: 
- c rrpHMeHeHHeM HOHH3aIIHOHHOH raMMa-rrocT051HHOH Hy1rn11,n:oB; 
- c rrpHMeHeHHeM K03cpcpHIIHeHTa rrepe,n:aqH 3HeprHH H pacqeTOM ITJIOTHOCTH ITOTOKa raMMa-1rnaHTOB. 

8.3.10. IlpHMCpHbIC 33,ll;3HHH B COCTaBe KOJIJIOirnHyMa 

TecT (npuMep sonpocos): 

1. E,n:HHHIIa H3MepeHH51 rrornoru:eHHOH ,n:o311 B CHCTeMe CH: 
1- fpeH:; 2 - PeHTreu; 3 - Pa.n:; 4 - 3HBepT; 5 - KyJioH/Kr, 6- E3p 

2. E.n:11mru:a H3MepeHH51 3I<CIT03HIIHOHHOH ,n:o311 B c11cTeMe CH: 
1- fpeH:; 2 - PeHTreH; 3 - Pa.n:; 4 - 311BepT; 5 - KyJioH/Kr, 6- E3p 

3. Buec11cTeMHa5! e.n:11u11u:a H3MepeHH51 rrornow:euuoH: ,n:o311: 
1- fpeH:; 2 - PeHTreu; 3 - Pa.n:; 4 - 311BepT; 5 - KyJioH/Kr, 6- E3p 

4. E.n:11mi:u:a H3Mepeumr 3KBHBaJieHTHOH ,n:o311 B cHcTeMe CM: 
1 - f peH:; 2 - PeHTreu; 3 - Pa.n:; 4 - 3H:BepT; 5 - KyJioH/Kr, 6- E3p 

5. E,n:Hmiu:a H3MepeHH51 3cpcpeKTHBHOH ,n:o311 B CHCTeMe CH: 
1 - fpeH:; 2 - PeHTreu; 3 - Pa.n:; 4 - 311BepT; 5 - KyJioHh<r, 6- E3p 

5a. E.n:11u11u:a H3MepeHH51 KOJIJieKTHBHOH )J,03bI B CHCTeMe CM: 
1 - fpeH:; 2 - 1IeJI0Be1<0-PeHTreu; 3 - Pa.n:; 4 - 311BepT; 5 - 1IeJI0Be1<0-311BepT; 6 - 1IeJioBeKo-E3p. 

6. Y11eT cpar<Topa HaKorrJieHH51 rrp11 per11cTpau1111 raMMa-H3Jiyqeu1151: 
1- cpaKTOp HaI<OITJieHmI 3aBHCHT OT reoMeTpmi H3MepeHHH, CJIOH ITOJIOBHHHOro OCJia6JieHH51 

yMeHblllaeTC51 OTHOCHTeJibHO reoMeTpHH Y3Koro rryqKa; 
2 - cpaI<TOp HaKOITJieHmI 3aBHCHT OT reoMeTpHH H3MepeHHH, CJIOH ITOJIOBHHHOro OCJia6JieHH51 

yBeJI11q113aeTC5I OTHOCHTeJibHO reoMeTpHH y3Koro rryqKa; 
3 - cpar<Top HaKOITJieHmI 3aBHCHT OT reoMeTpHH 113MepeHHH, CJIOH ITOJIOBHHHOro OCJia6JieHH51 He 

MeH51eTc51 OTHOCHTeJibHO reoMeTp1111 Y3Koro rryqKa; 
4 - cpaKTOp I-IaKOITJieHH51 He 3aBHCHT OT reoMeTpHH HCTOqHHK-,n:eTeI<TOp. 

7. Ceqemre yrrpyroro pacceJIHmr ueH:TpOHOB rrp11 cpm<c11poBaHHOM yrne pacce51HH51 MaKCHMaJibHO 
1 - .LJ,JI51 cpe.n:11 c JienrnMH 51.z:i:paM11; 2 - .ll:JI51 cpe.n:11 c T5I)I<eJibIMH 51.z:i:paMH; 
3 - CJia6o 3aBHCHT OT MaCCbI 51.z:i:pa, a orrpe,n:eJI51eTC51 TOJibI<O 3HeprHeH HettTpOHOB. 



8. 0THOIIIemre pa,nirnUHOHHbIX l1 H.OHH.3aUH.OHHblX IIOTepb 3HeprHH 3JieI<TpOHOB B cpe,ne 
1 - He 3aBHCHT OT 3HeprHH Ee, a 3aBH.CHT TOJihKO OT Z3clJCI> 
2 - rrp51MO rrporropUHOHaJihHO Ee l1 Z3clHl> 
3 - o6paTHO rrporropuHOHaJihHO Ee H Z3clJCI> ; 4 - He 3aBHCHT OT Z3clJCI> 

9. ,ZJ;oMHHHpyrorn;HM 3cpcpeKTOM rrp11 B3aH.Mo,nei1:cTBHH raMMa-H3rryr.1eHH.5I HYKJIH.,na Am-241 
(E=59 ke V) c MaTepH.arroM, o6rra,narorn;HM BhICOKHM Z3clHI» 5IBJI51eTC51 
1- cpOT03Cpcl)eKT; 2 - KOMIITOHOBCKOe pacce51HH.e; 
3 - 3CpcpeKT o6pa30BaHH.51 nap; 4- 51,nepHblH cl)OT03cpcpeKT. 

10. 3cpcpeKTHBHa51 3arn;H.Ta OT raMMa- H3rryqeHH.51 o6ecrreqH.saeTC51: 
1- MaTepH.arroM c BhICOKHM co,nep)J<aHH.eM so,nopo,na; 2- MaTepH.arroM c BhICOKHM ZJcl>cl> 
3 - KOM6H.HaUH.ei1: rrenrnx H T51)J<eJibIX 3arn;HTHhIX cpe,n. 

11. CB513b aKTHBHOCTH HCToqHH.Ka A H MOIUHOCTH 3KCII03HUHOHHOH ,no3b1 dX/dt, c03,nasaeMoi1 
H.CTQ'lJHH.KOM raMMa-H.3JiyqeHM51 Ha paCCT051HH.I1 r , orrpe,neJI51eTC51 cpopMyrroH: : 

1 - dX/dt = Af x I r ; 2 - dX/dt = Afx I r2
; 3 - dX/dt =A I fx r2

; 4 - dX/dt = fx I 4nfxr2 

12. ITpH rrpoeKTH.poBaHH.H. 3tjHpeKTH.BHOH 3arn;H.Tbl OT ~-H.3rryqeHH.51 MCIIOJlb3YIOT MaTepH.aJihI: 
1 - aJIIOMH.HHH; 2 - OKOJIO H.CTOqHH.Ka CBH.Heu, 3aTeM aJIIOMH.HHH; 
3 - CBH.Heu; 4 - OKOJIO H.CTOqHm<a aJIIOMH.HHH, 3aTeM CBH.Heu 

13. CeqeHH.e yrrpyroro pacce51HH51 Hei1TpOHOB rrpH cpHKCHpoBaHHOM yrne pacce51HH51 MaKCMMaJihHO 
1 - ,nrr51 cpe,nhI c rrenrnMH 51,npaMH; 2 - ,nrr51 cpe,nhI c T5J)KeJihIMH 51,npaMH; 
3 - crra6o 3aBH.CH.T OT MaCCbl 5I,npa, a orrpe,neJI51eTC51 TOJlbKO 3HeprH.ei1: HeHTpOHOB. 

14 . CornacHo HPE-99 ocHOBHOH ,n030BhIH rrpe,nerr 3cpcpeKTHBHOH ,[{03hI ,[{JI51 JIHU 
I<aTeropHH A cocTaBJI51eT 
1 - 50 M3s/ro,n 3a rrro6h1e rrocrre,nosaTerrhHbie 5 rreT; 
2 - 20 M3s/ro,n 3a mo6h1e rrocrre,nOBaTerrhHbie 5 rreT, HO He 6orree 50 M3B/ro,n; 
3 - 5 J)3p/ro,n; 4 - 5 PeHTreH/ro,n. 

15 . 3cjHjleKT11BHa51 3aUJH.Ta OT l13Jiyr.IeHH.51 peHTreHOBCKOH Tpy61<11 
(U= 100 KB, i=20 MA) Ha cpH.1<c11posaHHOM paccT051HHM MO)KeT 6h1Tb ,nocTHrnyrn: 
1 - CHJ1)J<eHMeM HarrpmKeHH.51 B 2 pa3a; 2 - H.CIIOJlh30BaHH.eM 3arn;MTHOro CJI051 amoMHmrn; 
3 - 11CIIOJlh30BaJ-rneM 331Ul1THOro CJI051 CBHHUa; 4 - H.CIIOJlb30BaHMeM KOM6H.HaUH.11 rrenrnx 

BO,nopo,noco,nep)J<aIUHX MaTepHaJIOB l1 CBHHUOBOH 3arn;11Tbl 

9. MATEPIIAJlbHO-TEXHifqECKOE OEECIIEqEHIIE ,D:IICQIIIIJIIIHbl 

9.1. Cne,nemrn 06 ocuaw:euuocTH ,11,HCU:HDJIHHhl cneu;HaJIH3HponaunhIM H Jia6opaTopHhlM 
06opy,11,onauHeM 

Ay,nHTOpH.51 HHTepaKTHBHhIX cpe,ncTB o6yqeHM51, ocHarn;eHHa51 rrpoe1<TopoM c s11,neoTepMHHaJIOM 
rrepCOHaJibHOro KOMIIbIOTepa Ha HaCTeHHblH 3KpaH (<l>-349). 

Crreu11arrm11posaHHa5I rra6oparnpH51 no ,no3HMeTpHH 113rryqeH11i1 <l>-250. ,nrr51 rrpose,neHH.51 
rra6opaTOpHblX pa6oT, OCHarn;eHHa51 COBpeMeHHblMH ,[{03H.MeTpH.qecKH.Ml1 rrp116opaMH, ,neTeI<TopaMH. l1 
HCTOqHHKaMM H3rryqeHHH. I1MeIOTC5I HCTOqHHKH aJibCpa-, 6eTa-, raMMa-, HeHTpOHHOrO l13JiyqeHHH 
pa3JIWIHOH aKTHBHOCTH, ,neTeKTOpbI aJibcpa-, 6eTa-, raMMa-, HeHTpOI-rnoro l13JiyqeHHH. 



10. JUICT PErHCTPAIJ;HH H3MEHEHHM B PAJiQqE:U IlPOrPAMME ,11;11 Cll;llilJIMHbl 

HoMep 
,[J:aTa 

fiO.Ll;IIHCh 

HoMep JJHCTa npoTOIWJJa Bcero JJHCTOB B OTBCTCTBCHHOro 3a 

H3MCHCHHH 
3aCeJJ,aHHSI 

3aceJJ,aum1 
1rn <}> eJJ, phi 

JJ,Oii.'.YMCHTe BHCCCHHe 

1rn<}>eJJ.ph1 H3MCHCHHH 


