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1 OlilUAfl XAPAKTEPMCTMKA ,ll;MCU:MilJIMHbl «3AIUMTA OT M3JIYqEHMM» 

Pa6011a51 rrporpaMMa ;::i:i1c11;Im1urnbI cocTaBJieHa B cooTBeTCTBHH c <De;::(epanbHbIMH 

rocy;::i:apCTBeHHbIMH o6pa30BaTeJibHbIMH CTaH;::i:apTaMH BbICIIIero o6pa30BaHH5I 

Pe1rnuJHThI npu1\'.aJa 

MHHHCTCpCTBa o6pa30Bamrn 

Ko.L\ 
u uay1rn Poccni'1c1\'.ou 

HaJnauue uanpaBJie1-rnn/ <l>e,L\epa1urn 06 yTnep:>K.L\CHHH 
1-1anpaBJie1-11rn/ 

cneuHaJibHOCTH H BBO.[\C B .[\CHCTBHC <I>roc 
cneuHaJihHOCTH 

BO 

,ll;aTa 
HoMep 

npu1rn3a 

18.05.02 X11M1111ecrrn51 TeXHOJIOfH5I MaTepHMOB 17.10.2016 r. 1291 
COBpeMeHHOH :mepreTHKH 

1.1. Tpe6oBaHHSI I\'. pe3yJihTaTaM OCBOCHHSI .[\HCllHUJIHHbl 

Pe3yn1TaTOM o6yqeHH5I B paMr<ax ;::i:11cu11rrn11H11 5IBJI5IeTC5I cpopM11pOBaime y cTy;::i:eHrn cne;::i:yrom11x 

I<OMIIeTeHUHH: 

06ILICI\'.YJihTYPHhIC (OK): 
crroco6HOCTbIO I< o6o6meHHIO, aHaJIH3y, BOCIIpH5ITHIO HHCpOpMaUHH, IIOCTaHOBI<e uenH H Bbr6opy 

rryTeH ee JJ:OCTIDI<eHH5I (OK-4).; 
cnoco6HOCTblO HCIIOJib30Ban, HOpMaTHBHbie npaBOBbie JJ:OKyMeHTbl B CBOeH ;::i:e5ITeJibHOCTH, 

cnoco6HOCTbIO H rOTOBHOCTblD I( co6n10;::i:eHHIO rrpaB H o65I3aHHOCTeH rpmK;::i:aHHHa (OK-9). 

061L1enpo<I>eccuouaJibHbIC KOMUCTCHLIHH (OilK): 
crroco6HOCTb rrpocl)eCCHOHaJibHO HCIIOJib30BaTb COBpeMeHHOe TeXHOJIOfH'-IeCI<Oe H aHaJIHTH'-IeCI<Oe 

o6opy;::i:oBaHHe, crroco6HOCTbJO I< rrpoBe;::i:eHHIO Hay11Horo HCCJie):(OBaHH5I H aHaJIH3Y rro11y11eHHbIX 

rrpH ero npoBe;::i:eHHH pe3yJibTaTOB (OITK-2); 
cnoco6HOCTb pa6oTaTb c Hay11Ho-TeXHH'IeCI<OH H rraTeHTHOH JIHTepaTypoH: H HCIIOJib30BaTb 

rrony11eHHYJO HHCpopMaumo rrp11 ocymecTBJieHHH CBOeH rrpocpecc110HaJibHOH ;::i:e5ITeJibHOCTH 

(OITK-4) . 

.[\OUOJIHHTCJibHbIC KOMUCTCHLIHH, cornacoBaHI-lbIC c pa60TO.[\aTCJISIMH (,ll;OK, ,ll;OilK, ,ll;IlK, ,ll;IlilK) 
crroco6HOCTb rrpoBO):(HTb pa;::i:110MeTpH11ec1rne H ):(03HMeTp1111ec1rne H3MepeHH5I H I<OppeI<THO 

o6pa6aTbIBaTb :mcrrep11MeHTaJI1H11e ;::i:aHHbie (ITK-6); 
crroco6HocT1 06ecrre1111T1 6e3orracHoe rrpoBe;::i:eH11e pa6oTbI c 11crron130BaH11eM pa;::i:11oar<THBH11x 

BemecTB B OTI<pbITOM BH;::i:e H oueHHBaTb IIOJiyt-IaeMyIO JJ:03Y 3a C'-IeT BHeIIIHero H BHyTpeHHero 

06nyc1eHH5I (ITK-7); 
fOTOBHOCTb HCIIOJib30BaTb ;::i:eHCTBYIOIUHe pOCCHHCI<He «HopMbl pa;::i:11au110HHOH 6e3orracHOCTH» H 

;::i:pyrne HOpMaTHBHbie JJ:OI<yMeHTbI B o6JiaCTH pa;::i:11au110HHOH H 5IJJ:epHOH 6e3orraCHOCTH (ITK-8). 
crroco6HOCTb I< 6e3orraCHOMY rrpoBe;::i:eHHIO, KOHTpOJIIO, ycoBepIIIeHCTBOBaHHIO H pa3pa60TI<e 

TeXHOJIOfH'-IeCI<HX npouecCOB rrpOH3BOJJ:CTBa OCHOBHbIX cpyHI<UHOHaJibHbIX MaTepHMOB 5I;::i:epHoro 

TOIIJIHBHOro UHI<Jia, B TOM '-IHCJie c HCIIOJib30BaHHeM pa;::i:HOaJ<THBHbIX MaTepHaJIOB (ITCK-1); 
cnoco6HOCTb HCIIOJib30BaTb rrpamrna TeXHHI<H 6e3orracHOCTH, rrpOH3BOJJ:CTBeHHOH CaHHTapHH, 

IlO)l<apHOH 6e30IIaCHOCTH H HOpMbI oxpaHbI Tpy;::i:a (ITK.D:-7). 



1.2. C0Aep~1rn1u1e peJyJJbTaToB 06r1emrn: 

3ItaTb: 
HOpMaTHBHbie Tpe6oBaHH51 I< opraHH3aL(HH pa60Thl c pa,ll,HOaKTHBHhlMH Beru:ecTBaMH; 

xapa1<Tep pa,ll,HaL(HOHHOro B03,ll,eHCTBH51 Ha OI<py)l<alOW:YIO cpe,ll,y; 

OCHOBHble HCTO'IHHKH pa,ll,HaL(HOHHOro B03,ll,eHCTBH51 Ha OI<py)l<aIOW:YIO cpe,ll,y; 

cpe,ll,CTBa H MeTO,ll,hl 3aW:HThl OT HOHH3HPYIOW:HX H3Jiy'IeHHi1; 

J-IOpMaTHBHO-rrpaBOBYIO 6a3y B o6JiaCTH o6ecrreqeHH51 pa,ll,HaL(HOHHOH 6e3orraCHOCTH; 

MeTO,ll,bl KOHTpOJI51 pa,ll,HaL(HOHHOH 6e3orracHOCTH Ha npOH3BO,ll,CTBe; 

OCHOBHble rrpHHL(Hilhl opraHH3aL(HH CHCTeMhl pa,ll,HaL(HOHHOH 6e3orraCHOCTH rrepcoHaJia H 

HaceJieHH51 B UJTaTHhlX penrnMax H B ycJIOBH5IX aBapHH H qpe3BhI'IaHHhlX CHTyaL(HE; 

OCHOBbl 3aW:HThI OT HOHH3HpyIOW:HX H3Jiy'IeHHH; 

nyTH rrorra,ll,aHH51 pa,ll,HOHYKJIH,ll,OB B OKpy)l<aIOW:YIO cpe,ll,y H 3aKOHOMepHOCTH HX MHrpaL(HH. 

YMeTh: 
HCITOJih30BaTb HOpMaTHBI-Ibie ,ll,OKyMeHThI B o6JiaCTH pa,ll,HaL(HOHHOH 6e3orraCHOCTH H oxpaHbl 

01<py)r<a1oru:ei1 cpem:.1 ; 

o6paru:aTbC51 c ,ll,03HMeTp11qecI<HMH np116opaMH, pa,ll,HOMeTpH'IeCKHM H cner<TpoMeTpw-reCI<HM 

o6opy,ll,oBar-meM; 

aHaJIH3HpOBaTb TeXHOJIOfH'IeCI<HH rrpoL(ecc Kar< o6oeKT ynpaBJieHH51, CHCTeMaTH3HpOBaTb H 

o6o6ru:aTh mHpopMaL(HIO, 1<aca10ru:y10cn ,ll,enTeJII>HOCTH npe,ll,rrpH5ITH51 H o6ecne'IeHH51 

3KOJIOfH'IeCKOH 6e3onacHOCTH; 

rrpOrH03HpoBaTb IIOCJie,ll,CTBH51 o6nyqeHH51. 

BJJaACTh (AeMoncTpnpoBaTb naBbIIm H onbIT ACSITeJJbHOCTH): 
MeTO,ll,aMH pact-reTa pa,ll,HaL(HOHHOH 3aW:HThI; 

HaBhIKaMH 3KCITJiyaTaL(HH COBpeMeHHhIX rrpH6opoB H o6opy,ll,oBaHH51 B o6JiaCTH 

rrpocpeCCHOHaJihHOH ,l],e51TeJibHOCTH; 

rrpHeMaMH o6ecrre'IeHH51 pa,ll,HaL(HOHHOH 6e3orraCHOCTH rrpH o6paru:eHHH pa,ll,HOaKTHBHhIMH 

Beru:ecrnaMH, MaTepttanaMH H PAO; 

rrpHeMaMH ,ll,eHCTBHH B anapHHHhlX H trpe3BhI'IaHHhIX CHTyaL(H5IX. 

1.3. MeCTO AHCU,HTIJlHHbl B CTpy1nype o6pa30BaTeJ1bl-IOH nporpaMMhl 

1. Tipeper<BH3HThI <DH3HKa, 

06ru:an H HeopraHH'IeCI<a51 XHMH51, 

OcHOBhI 51,ll,epHOH tjJH3HKH, pa,ll,HOXHMHH H ,ll,03HMeTpHH, 

Pa,ll,HOXHMH51 

2. KopeKBH3HThI* Yl1PC 

3. TiocTpeKBH3HThI* I1pe,ll,,ll,HITJIOMHa51 npaKTHKa 



1.4. 06beM (TPYAOCMIWCTb) AHCIJ;HnJIUHbl 
Pacnpe)J.eJleHHe 

o6beMa 

06beM AHCIJ;HnJIHHbl ,'lHCUHnJllHlbl 
no ceMecTpaM 

,N'Q 
BHAbl r1e61-IOH pa60ThI, cf>OpMbl 1rn1-1Tpom1 (•me.) 

n/n B T.'-1. 
Bcero, IWHTaI\'.THaSI 

10 qac. pa6oTa 
(qac.)* 

1. AyAuTop1-1Me 3aunTHSI, '-Jae. 68 68 68 
2. neKIJ,HH, LJ:aC. 34 34 34 
,., 

TipaKTHLJ:ecrme 3aH5ITH5I, qac. .) . - - -
4. na6opaTOpHbie pa60Tbl, qac. 34 34 34 
5. CaMOCTOSITCJibuan pa6oTa CTYACHTOB, BI\'.JIIO'-JaSI 

76 10,2 76 Bee BHAhl Te1..:ymei1 aTTCCTaIJ;HH, qac. 
6. BHA npoMe~KyToquoi1 arrecTau;1rn 18 2,33 3K3aMeu,18 

7. 06man TPYAOCMIWCTb no yqefiuoMy nJiauy, qac. 144 80,53 144 
8. 06man TPYAOCMIWCTb no y<-1e61-10My nJiaHy, 3.e. 4 4 

1.5. KpaTirne onuca1-rne (a1-m0Tau;1rn) AHCQHnJIHHhl 

CorrracHo <PfOC BO «X11:M11:qecKa5I TexHoJiorn5I MaTep11:aJioB coBpeMeHHoli 3HepreTHKH» 

H OIJ 18.05.02/02.01 «XHMH1-IeCI<a5I TeXHOJIOnrn MaTepHaJIOB COBpeMeHHOM 3HepreTHKH» 

.[(HCll,HilJIHHa «3alll,IUa OT H3Jiyt-IeHHM» OTHOCHTC5I K sapI1aTHBHOM qaCTH. 

B pe3yJibTaTe 11:3yqeHH5I .n:aHHoli .n:11:cu,11:rrJIHHbI cTy.[(eHTbI .n:omr<HbI rroJiyi-rnTb crreu,HaJibHYJ-O 

IlO.[(fOTOBI<y, ueo6XO.[(HMYfO .[(J15I ycrrenrnoli rrpaKTHqecI<OM .[(e5ITeJibHOCTH, CB5I3aHHOM c 

HCilOJib30BaHHeM HCTO'-IHHKOB HOHH3HpyIOlll,HX H3JiyqeHHM B uayKe, Me.[(Hll,HHe, pa3JIHqI-fbIX OTpaCJI5IX 

Hapo.n:uoro X035IMCTBa, o6ecrreLJ:HBa5I rrpH 3TOM pa.n:HaIJ,HOHHYIO 6e30ITaCHOCTb qeJIOBeI<a H 

oKpy)r<amlll,eli cpe.n:br. CTy.n:eHTbI .n:omr<HbI 3HaTb cpH3HLJ:ecrmx ocHOBbI .[(03HMeTpHH HOHH3Hpy1olll,HX 

H3Jiyt-IeHHM, rrpHHll,Hilbl pa60Tbl pa3JIHqHbIX .[(03HMeTpHqecKHX rrp11:6opoB, rrpHHll,HITOB IlOCTpoeHH5I 

3alll,HTbI OT H3JiyqeI-fHM, rrp11:06peCTH rrpaKTHLJ:ecrme HaBbIKH KOJIHqecTBeHHbIX .[(03HMeTpH'-IeCI<HX 

H3MepeHHM c HCilOJib30BaI-meM COBpeMeHHOM pa.[(HOMeTpHqecKOM H .[(03HMeTpHqeCKOM arrnapaTypbI, 

pacqeTOB IlOJieM, C03.[(aBaeMbIX pa3JIJ1qI-fbIMI1 HCTOqHm<aMH I13JIYLJ:eHHM H pacqeTOB pa.n:11au,HOHHOM 

3alll,HTbI. CTy.n:eHTbI .n:om1rnb1 HMeTb crroco6HocTb rrpHHHMaTb KOHKpeTHoe TeXHH'-rec1<0e peweHHe no 

nocTpOeHH!-0 pa.n:Hall,HOHHOM 3alll,HTbl c yLJeTOM HOpM pa.n:Hall,HOHHOM 6e3orraCHOCTH H Tpe6oBaHHM 

oxpaHbI OI<py)Ka1ome:H cpe.n:b1. 

2 CO,l(EP)KAHME ,l(MCQMIIJIMHbl 

l(oA 
Pa3AeJI, TeMa 

pa3ACJIOB CoAepmauue AHCQHnJIHHbl 
H TCM 

Bse.n:eu11:e Pa3BHTtte aTOMHOM 3HepreTHKI1 - 06'beKTHBHM peaJibHOCTb 

perneHH5I 3HepreTHLJecrmx npo6JieM. 3a.n:a'-rn pa.n:11:au,HOHHOro 

KOHTpOJI5I Ha rrpe.n:rrpH5ITH5IX 5I.[(epH0-3HepreTH'-IeCI<Oro u,mrna. 

Pl OrracuocTb aBapHHHbIX CHTyaIJ,HM. I1ocne.n:cTBH5I 

pa.n:HaIJ,HOHHbIX aBapttli . Heo6xo.n:11MoCTb 3HaHH5I OCH OB 

.[(03HMeTpHI1 I1 3alll,HTbI OT H3Jlyt-IeHHM .[(JI5I cne1uraJI11CTOB 

npe.n:rrpH5ITHM 5IJJ:epuo- 3uepreTttqec1<0ro u,mrna 11 



P2 

P3 

P4 

OcHOBHhie rroH51TIUI H 

orrpeneneHH51 

B3aHMoneH:crnHe 

H3JI~eHH51 C 

BemecTBOM 

EHonorHqec1<0e 

neH:cTBHe H3JI~eHHH. 

HopMHpOBaHHe 

)J;030BOH Harpy3KH Ha 

qeJIOBeI<a 

panHaUHOHHbIX TeXHOJIOrHH. 

UenH tt 3anaq11 Kypca, ero cTpyKTypa, ocHOBHbie Tpe60Bar-rn51 K 

ypoBHIO 3HaHHH. 

HcToqHHKH HOHM3HpyIOmero H3Jiyqemrn, Hx THIIhI, 

I<JiaccmlrnI<aUH51. 0CHOBHbie IIOH51TH51 H e,[(HHHU:bl H3MepeHH5l 

BeJIHqHH, xapaI<TepH3YIOIIJ:HX IIOJI51 HOHM3HPYJOIIJ:I1X H3JiyqeHHH. 

,ll;o30Bbie xapaKTepHCTHKH, onH03HaqHo xapar<Tep113y1omHe 

panHaUHOHHbIH 3cpcpeKT. Me)l<nyHaponHa5l CHCTeMa enHHHU CH 

H BHeCHCTeMHbie enHHHUbl H3MepeHH51 )J;030BbIX 

xapar<TepHCTHK, HX CB513b . ITornomei-rna5l no3a H KepMa. 

3Kcrro3HUHOHHa5l no3a. B3BelllHBaIOmtte K03cpcpHUHeHTbI. 

3KBHBaJieHTHa51 )J;03a, enHHHUbI H3MepeHH51. KorrneKTHBHa5l 

3KBHBaJieHTHa51 )J;03a. 3cpcpeKTHBHa51 )J;03a. 

AKTHBHOCTb panHoHyKnHna. 3aKoH panHoaKTHBHoro pacrrana. 

CB513b aKTHBHOCTH HYKJIH)J;a c ero MaccoH:, 3KCII03HUHOHHOH 

)J;030H H IIJIOTHOCTbIO IIOTOKa )J;JI51 TOqeqHoro raMMa-HCTOqHm<a. 

06ma5l xapar<TepHCTttKa B3aHMO)J;eHCTBH5l H3JiyqeHH5l c 

BemecrnoM. B3aHMoneH:cTBHe 3apmKemrh1x qacTHU c 

BemecTBOM. Oco6eHHOCTH B3aHMoneH:cTBH5l 3JiernpoHOB co 

cpenoH:. CooTHOilleHHe panHaUHOHHbIX n HOHH3aUHOHHbIX 

IIOTepb, HX 3aBHCHMOCTb OT 3HeprHH H aTOMHoro HOMepa 

cpenhI. OrrpeneneHHe MaKCHMaJibHoro rrpo6era aJihcpa qacTHU H 

3JieI<TpOHOB B cpene. 

B3aHMoneH:crnHe cpoTOHHoro H3JiyqeHH51 c BemecrnoM. 

<l>oT03JieI<Tpw-recrwe rrornomeHHe, KOMIITOHOBCKoe paccemme 

I1 3ClHpeKT o6pa30BaI-IH51 nap, 3aBHCHMOCTb rrapu:HaJibHbIX 

ceqeHHH OT 3HeprnH H 3cpcpeKTI1BI-IOro aTOMHOro HOMepa. 3aKOH 

OCJia6JieHtt5l cpoTOHHOro H3JirreHH51 B reoMeTpHH Y3KOro rrrma. 

3cpcpeKTHBHbIH aTOMHbIH HOMep CJIO)I<HOro Bemecrna. 

B3aHMoneH:crnHe HeH:TpOHOB c BemecTBOM, rrnaccmpm<autt5l 

HeHTpOHOB ITO 3HeprHH. BH)J;bl B3aHMO)J;eHCTBH51 HeHTpOHOB c 

BemecrnoM. 3aMenneHHe 6hICTphrx HeH:TpoHOB. PanHaUHOHHhIH 

3axBaT, 3aBHCHMOCTb ceqeHH51 3aXBaTa OT 3HeprHH. 0CHOBHbie 

rrpouecCbl B3attMO)J;eHCTBH51 HeHTpOHOB c 6HOJiorw-recKOH 

TKaHbIO. <l>opMHpOBaHHe )J;03bl B 6HOJIOrHqecKOH TKaI-m. 

EHonorHqecrwe neH:crn11e H3JI~eHHH. ITepBHqHbie MexaHH3MbI 

neH:cTBH51 HOHH3HpyIOmero H3nyqeHH5l. Bo3MmKHbre 

rrocnencTBH51 o6nyqeHH51 nIOneH:. CoMaT11qec1rnH: H 

reHeTwrecrmH: 3cpcpeKTbI. JlyqeBa5l 6one3Hb. qyBCTBHTeJibHOCTb 

opraHOB K panttaUHH, B3BelllHBaIOmHe K03CpCpHUHeHTbl. 

ITpHHUHTTbI rronxona K HOpMttpoBaHHIO ypoBHetl o6nyqeHH5l . 

Jlm-ret!Ha51 6ecrroporoBa5l KoHuerruH51.. 3aKOH P<l> «0 

pan11auH0Hr-roH: 6e3orracHocTH HaceneHH51» . Oc1-roBHbie 

rrpHHUHTTbl panHaUHOHHOM 6e3orraCHOCTH. 

HopMttpoBaHHe BHyTper-rHero 06nr1eHH5l. PernaMeHTHpyeMhre 

Benwmr-rhI, xapar<TepH3yIOIIJ:He BHyTpeHHee o6nrrei-me: 

norrycn1Mb1e o6beMHbie aKTHBHOCTH (,lJ;OA), rrpenen ronoBoro 

IIOCTYTTJieHH51 (f1ff1), )J;OIIYCTHMa51 y)J;eJibHa51 aKTHBHOCTb 

(,ll;Y A) . 

<l>OHOBOe o6nrreHHe qeJIOBeI<a OT ecTeCTBeHHbIX IIpHpO)J;HbIX 

HCToqHHKOB H KOCMHqecKoro H3JiyqeHtt51. 

HopMbI panttaUHOHHoH: 6e3orracHocTH HPE-99. KaTeropHH 



PS 

P6 

P7 

3am11rn oT 

HOHH3Hpyiomrrx 

Krraccmpm<aIJ,1151 

MeTO.D,OB .D,0311MeTp1111. 

,[(o3HMeTp1151 

cpOTOHHOro H3Jiy'-IeHl151, 

6eTa-H3Jiy'-IeHl151 

o6nrmeMbIX n1111.. Tp11 1rnacca HOpMaT11BOB. OcHOBHbie 

rrpe.D,eJibI .D,03 . 2J:orryCTl1Mbie DJIOTHOCTl1 DOTOI<a '-IaCTl1IJ, 11 

.D,orrycT11MI>Ie ypoBHl1 3arp513HeH115I . ITnatt11pyeMoe rroBI>IWeHHoe 

06nycre1me. 

3am1na OT cpOTOHHOro 113Jiy<-IeHH51. 3aKOH ocna6JieHH51 

113JiylfeHH51 B BemecTBe c ylfeTOM MHOroI<paTHOro paccem-rn51 B 

3am11Te . <Dm<TopbI HaI<0rrneH115I. PaclfeT 3am11Thr OT raMMa

H3Jiy'-IeHH51 TOlfe'-IHbIX raMMa HCTOlfHl1KOB c 11CDOJib30BaHl1eM 

cnoeB rronoB11I-rnoro ocna6neHH51. MeTo.D, I<OHI<yp11py1om11x 

n11tt11H:. 3amrrTa OT peHTreHoBcI<oro H3JiyLJeH115I. Arrrop11TM 

pac'-IeTa 3am11TbI OT 3JieI<TpOHOB rr 6eTa-113nylfeHM5I . Pac'-reT 

3aIIJ.11TbI OT TOpM03HOro H3JiyLJeHH51 3JieI<TpOHOB 11 6eTa-'-IaCTl1IJ,. 

3amina OT HeilTpoHoB, ocHOBHhie rrpHHlJ,HDhI. MeTO.LlB pac'-reTa 

roMoreHHOH 11 reTeporeHHOH 3aIIJ.HTbI OT HeHTpOHOB. 

AKTl1BalJ,H51 rrprr o6Jiyt.IeHH11 TeDJIOBbIMl1 HeHTpOI-IaMYI. 

Bb16op 3am11THbIX MaTep11anoB. 

Knaccmp11KalJ,H5I MeTO.D,OB .D,0311MeTp1111. Cpe.D,H5151 :meprn51 

110H006pa30BaHH51. I10H113alJ,110HHbie MeTO.D,bI .D,0311MeTp1111. 

I1ott113au1101-rno1e 1<aMepb1, rrpHHlJ,Hrr pa6oTbI, rrnaccrrcpm<aIJ,1151. 

CooTHOllieH11e Me)I<.D,Y HOHH3alJ,HOHHbIM TOKOM 11 MOIIJ.HOCTbI-0 

.D,03bI. 3aBl1Cl1MOCTb lfYBCTBl1TeJibHOCTl1 HOHH3aIJ,HOHHbIX I<aMep 

OT 3Heprrr11 raMMa-r<BaHTOB. 

fa30Bbie C'-IeTlfl1KH (rrporropu110HaJibHbie, feH:repa-Mmnnepa) . 

3cpcpeKT11BHOCTb 11 33q CLJeTlfHKOB feH:repa-MI-OJIJiepa. 

JlIOMl1HeClJ,eHTHbie MeTO.D,bI .D,0311MeTp1111, rrp11HIJ,HD, 

r<naccrrc)mr<alJ,H51. Pa.D,11ocpoTOJIIOMHHec11.eHTHbie Lf:03HMeTpbI. 

C11.rrHTl1JIJI5llJ,HOHHhIH MeTO.D,. I1prrtt11.11rr .D,eHCTBH51 

ClJ,HHTHJIJI51IJ,HOHHoro .D,eTer<Topa. Tpe6oBaHH51 K 

ClJ,HHTl1JIJ151TOpy. 33q .D,JI51 opraH11lfeCI<HX 11 HeopraHH'-IeCI<HX 

ClJ,HHTHJIJI51TOpOB. 

TepMOJIIOMHHec11.eHTHb1e (TJI,[() .D,0311MeTpbI. ITpm-IlJ,Hrr 

.D,eH:cTB115I, Tpe6oBaHH51 I< MaTep11any .D,03HMeTpa. T11rro1 TJI,[(

.D,0311MeTpOB, rrpe11MymecTBa. 

,[(o3HMeTpbI, OCHOBaHHbie Ha OI<pawHBaHHH CTeKOJI H 

rrnacTHKOB. KanoprrMeTpH'-Iec1rnH: MeTo.D,. 

<DoTorpacpHlfec1mH: MeTO.D,. X11M11'-Iec1rnH: MeTo.D, .D,0311MeTp11M. 

CpaBHe1rn:e rrapaMeTpoB MH.D,HBH.D,yaJII>HhIX .D,03HMeTpoB 

pa3JIH'-IHOro TMrra. 

HeH:Tpo1rna51 MeTO.D,hI pern:cTpa11.1111 HeilTpOHOB. I13MepeHl151 IIJIOTHOCTl1 

.D,0311MeTpm1 11 3am11Ta IIOTOI<a HeHTpOHOB c 11CIIOJib30BaHl1eM ClJ,11HTl1JIJ151lJ,110HHOH 11 

OT I-IeHTpOHOB 110HH3alJ,110HHOH MeTO.D,11K. TpeI<OBbie .D,eTeI<TOpbI. ABap11HHbIH 

TpeKOBbIH .D,03HMeTp. AKT11BalJ,HOHHbIH MeTO.D,. ,[(0311MeTpmI 

HeilTpoHoB B CMernaHHbIX raMMa-HeilTpOHHhIX rron51x. MeTO.D,bI, 

HCDOJib3YeMbie .D,JI51 pac'-IeTa 3aIIJ.11TbI OT Hdl:TpOHOB. 

3 PACIIPE.LJ:EJIEHHE yqEI>Horo BPEMEHH 
(rro O'-IHOH cpopMe o6yt.IeHH51) 

3.1. PacnpeAeJJe1-rne AJ1fl 1nyi-rneMOH AHCUHTIJ1Hl-lbl ayAHTOpHOH 1-1arpy31~u " 1rn1-1TpOJ1bI-lblX 

MeponpHHTHH no pa3AeJ1aM AJ1fl 0"'-IHOH <l>opMbI 06yi-1e1-11rn 



Ta6Jiuu,a 3.1. 

.. .. 
Pa3Aen AV1CL\V1nn11Hbl 

AYAV1TOpHa>i CaMOCTO>iTenbHa>i pa6oTa: BV1Abl , Kon114eCTBO 11 o6beMbl Meponp11>irn~ 
Harpy3Ka (4ac.) 

noArOTOBKa 
noAr0TOBKa K 

noAroTOBKa K ayAV1TOpHblM Bb1nonHeHV1e caMOCTO>lTenbHblX BHeayAV1TOpHblX 
:;; K KOHTpOnb-

aneCTal\V10HHblM :a HblM 
0 3aH>irn>iM (4ac.) pa6oT (Kon114.) :c Meponp11>irn>iM .0 Meponp11>irn (\l c; (4ac.) z._ "' :a o~ >lM (KOn V14.) :a :s: f- c. . 
QJ f- 0 . f- () 

:;; :;; "' ID .\;: :a :c (\l 
QJ :c (\l QJ :;; 0 0 :J' 
f-

QJ 
(\l u ' > c. L.. ,.,~ >:S: 

f- c. :s: QJ 0 . -:i QJ >- 0 "' . "' f- :s: c. :s: (\l "':;; :s: :a :s: (\l- >; :s: QJ (\l ro m (\l . (\l 0 f- - :c (\l 
0 :s: QJ :J' "' f- :J' (\l f- c. c. (\l (\l:;; "' . .\;: >-"' f- :s: :c :s: c; Ha11MeHOBaH11e pa3Aena, c; L.. :::r :s: :a ~ :c "' :c "' ~ f- 0 0 c c. t:;:;; 

() (\l "':s: 0 :J' :c m QJ QJ QJ 

"' "' :c (\l :c :s: 0 
0 ID m QJ QJ f- m t- ID •:;; :s: (\l f-

<:( T8Mbl <:( 
() 

QJ () c. 0 "' (\l :;; c; 0 
ID (\l f- •:S: f- ID C\l :J' 0 QJ 

0"' (\l c; ~ m u , 
"' en 0 L.. 

"' QJ c; Q; 0 -8- .ct 
ID 0 . 

"' c:; QJ QJ ci (\l c. QJ- •ro :s: (\l c. f- :s: c. >- ~ ~ 0 f- ( :c (\l :J' f- "' () 0 m c. (5 (\l c. 0 c. • c. >-c. (\l 
:s: (\l () 0 :s: (\l QJ "' 

() c. 
"' 0 

c; c. c L.. c "' 
:s: 

f- :s: () QJ c. Q; 0 en !{~ ~~ 
m :s: CL f- c. al :::r :c 

ci "' "' (\l c ..; "' c. <:t:o (\l 

"' QJ :::r f- :;; 
<:( 0 "' 0 () "' :s: :c 

"' "' c (\l c "' >:S: 
0 c. :c 0 c.:;; fu ::r: a (\l 

0 (\l c. (\l :s: () "' (\l 0 .s ~ c ID en QJ :;; :c :J :c >- 0 :c (\l m c QJ .0 c; C") QJ :s: "' ~ c. (\l c:; 0 3 QJ tu 0 2- f- "' ~ 0 
m c; "' 0 c QJ f- ~ :c :J' :c 0 0 (\l:;; c; 

itt- ~ c. c. (I) L.. c:; () (\l (\l :s: c. :s: QJ f-
f- () () :c 0 0 QJ c 

QJ c. QJ :g :;; B- QJ :s: :J' 0 QJ c. c. c. ~ QJ B- :s: () g: U ID 0 f-
en ~ 0 () QJ 0 B- c; 

(\l (\l :J' >- >- Q; :c :J' B- c; ID (\l :s: () ~ ~ (\l 
(\l (\l -'!.a Cl: c. QJ m (L c. (\l () 0 C") :s: :s: 
c. c:; J: :c L (L ci: QJ "' (L en ~ s c 0 :c c. (\l 

"' 
QJ c. s c 

Pl Bsenem1e 2 2 2 0 0 

P2 
OcHOBHbie noHJinrn 11 

6 4 2 2 2 2 1 1 
onpenenett11J1 

P3 8 3aHMOnei1CTBHe 
19 8 4 4 11 7 2 5 2 1 2 1 

113nyYeHHJI c semecTBOM 

E11onorwiecKoe nei1cTs11e 

P4 H3nyYeHl1M. 
8 4 4 4 2 2 2 1 

HopM11posatt11e n03osoi1 

ttarpy3KH Ha YenoseKa 

P5 
3aumrn OT 11ott11311py10-

27 14 8 6 13 11 3 8 2 1 
lllHX 1nnyYeH11i1 

K.naccmp11KaUHJI MeTonos 

P6 
noJ11MeTp1111. 

48 26 10 16 22 18 4 14 2 1 2 1 
.IJ:o3HMeTpHJI cpOTOHHOro 

H3n y L{ e H IUI. 

P7 Hei1TpOHHaJI no311MeTp11 JI 16 10 4 6 6 6 2 4 
Bcero (4ac), 6e3 y4eTa 

nowoTOBKV1 K 68 34 0 34 58 46 14 32 0 8 4 0 0 0 0 0 0 0 0 4 0 4 
aneCTal\V10HHblM 126 

Meponp11>iTV1>iM : 
Bcero no AL-1CL\1>1nrrnHe 144 68 76 B T.4. npoMe>K}'T04Ha>i aneCTal\V1>i 0 0 I 18 (4ac.): -



4 OPr AHH3Ail,HJI IIPAKTH1:IECKHX 3AHJITHM, CAMOCTOJITEJlhHOM PA60Thl H 
A TTECT Ail,HH II 0 ,Il;HCil,HIIJIHHE 

4.1. Jla6opaTOpHblH npaI\'.THI~YM 

Ko.LJ. 

pa3,LJ.eJia, HaHMe11ona11He pa60Tb1 

TeMhl 

BBO,UHOe 3aH5ITHe. 06UJ,He Tpe6oBaHH5I, HHCTpyKTa)K ITO 

P2 TeXHHKe 6 e3orracHOCTH. OcHOBHbie nOH5ITH5I 11 

onpe.nerreHH5! 

Mccrre.no s m-rne 3aKOHOB ocrra6rreHH5I cpoTOHHoro 

P3 , P6 H3rrycreHH5! B BeUJ,eCTBe. 3aUJ,HTa OT raMMa-113rryqeHH5I 

CI(HI-ITHJIJ15II(HOHHbIH MeTo,n LI,03HMeTpim 

,:O:o3HMeTpH5I ~-H3Jiy<-IeHH5I. 3aUJ,HTa OT 6ern-1nrryqeHH5I If 

PS , P6 TOpM03HOro H3rryqeHH5I. 

TepMomoMHHecI(eHTHbIH MeTO,n ,no3HMeTpHH 

Mccrre.nosami:e :mepreTw-IeCKOM 3am1c11MOCTH 

P3 , P6 
qyBCTBHTeJ1bHOCTH ,neTeI<TOpOB H3rryqeHHM 

,:O:o3HMeTpirn cpOTOHHOro H3J1yqeHH5I c llOMOUJ,bIO 

fa30pa3p5I,UHbIX cqeTqifI(OB 

P7 
,:O:o3HMeTpH5I HettTpOHHOro H3J1y<-IeHH5I. 3aUJ,HTa OT raMMa-

Hei1Tpor-rnoro HCTOqHHKa H3rrycreHHH. 

Bcero: 

4.2. Ilpa1nH1.fec1me 3a1-rnnrn 

He npe.nycMOTp er-ro 

4.3. CaMOCTOSITCJihI-laH pa6oTa CTY.LJ.CHTOB 

4.3.1. Ilpu.111.ep1-tbltt 11eper1enb me.M i>o.11rnumux pa6om 
1. PacqeT 3aUJ,HTbI OT Toqeqr-10ro HCToqHHI<a raMMa-113rryqeHH5I (sap11aHTbr); 

2. PacqeT 3aUJ,HTbI OT ofrbeMHOro 11cTOqH11I<a raMMa-113rryqeHH5I (sap11aHTb1) ; 

BpeM.SI 1-1a 

BbinOJIHeHHe 

pa6oTbl (•me.) 

2 

8 

10 

8 

6 

34 

3. PacqeT 3aUJ,HTbI OT T0-'-1e1-n-10ro 11cToqH11Ka Hei1Tpo1-rnoro H3rry<-reHH5I (sap11aHTbr); 

4. PacqeT 3aUJ,HTbI OT TOpM03HOfO H3J1yqeHH5I HCTOqHifI<a 6eTa-H3J1yt-IeHH5I (sapHaHTbr) ; 

5. PacqeT 3aUJ,HTbI OT HCTO'-IHHI<a pe1-nreH0Bc1<oro mrryqeHH5I (sap11aHTb1) ; 

4.3.2. IlpuMepubul nepeiteflb meM 2parjJur1ec1<ux pa6om 
He rrpe.nycMOTpeHO 

4.3.3. Ilpu.11u1mbul 11eper1e1-1b meM perjJepamoa (:Jcce, nwopr1ec1<ux pa6om) 
He npe.nycM0Tpe1rn 

4.3.4. Ilpu.11te/J1-1b1tt 11epe 11eub meM pacr1e1111-1b1x pa6om (npo2paM.111flbtX 11poi>y1<moa) 
He rrpe.nycMoTpeHo 

4.3.5. IlpuMepubttt nepeiteHb nie.11·1 pacr1enmo-2parjmr1ec1<ux pa6om 
He npe.nycMoTpeHo 

4.3.6. IlpuMepmm 11ie.11wmww 1<ypcoao20 npoe1<ma (pa6ombt) (u1-1i>uaui>yanb1-1020 unu zpynnoaozo) 
He rrpe.nycMOTpeHO 

4.3. 7. Ilpwwepnbul 11eper1e11b meM 1wnmponbflbtX pa6om 
He npe.nycMoTpeHo 



4.3.8. IlpUJHepHafl 11'le/11{1/1lll/{{l f<0!1JW1<6UY,M06 

TeMann<a KOJJJJOI<BH)'MOB rroJJHOCThIO coorneTcrnyeT TeMaM JJa6opaTopHhIX pa6oT. 

5 COOTHOIIIEHME PA3)J:EJIOB )J:MCI(MIIJIMHbl M IIPMMEH51EMbIX METO)J:OB M 
TEXHOJIOrMM OJiYqEHM51 

<l>OpMbl y<IC6HblX 3aHHTHH H BH.[l,bl y<IC6HOH pa60Tbl 

Cl) ~ 
ctj 

= 1 
f--< 

ef f-< Cl) 6.. ~ ctj ~ 
0 ctj 

e<:: = ctj l.O f--< f-< 
Ko A :i: f-< (tj 0: 

f--< 
f--< °" (tj ~ ctj 0 0 

(tj e<:: :i: " 0 
0 0 

~ § °" ~ l.O M :i: = ':: l.O 
l.O ~ ctj :B 

AtCTHBHblC H (tj ::E ~ ctj f--< ~ E; P.. >-. pa3.[l,CJrn, ci. M ctj 

°" 8~ ~ P.. ::;: ::;: e<:: (tj Cl) 

~ ~~ j 0.. l:S "8< ~ ~ TCMbl HHTCpatCTHBHblC = :i:: 0 gJ f--< 
::r = :i: 0.. e<:: :1 ctj ;:.:: :i:: ;:.:: 
~ ::E (tj t> ;:.:: (tj :I °" <!) 0 

MCTO.[l,bl ofiy•tCHHH 0.. :i:: (.) "° .[l,HCIVIUJIH Cl) Cl) 0 :i:: :s a <!) ti ~ ~ ~ ~ 0 ~ ~ 
~ () [;;; :s: : 

P'"' 
I P.. 0 ~ 

~ ~ ctj 0 i::: 0 Hbl ::;: g E :i:: 0... 
:r' 0.. :B °" .... :::.:: 
:s: 0 

~~ 0 "8< <!) f--< u :i:: 
f-< ~ 

~ 
ctj "8< 0... ~ 

<!) P.. 0 (tj °" P'"' >-. ~ 
~ l: ~ 

<!) (.) :::.:: (tj r...... p... 
-= 

ctj :::.:: 0.. p... t:: 

P2 Dpo6neMHOe 06yL1eHYie + 
KoMaH)J,Ha51 pa6orn + 

P3 TI po6neM Hoe o6yYeH He + + 
KoMaH)J,Ha51 pa6orn + + 
Tipo6neMHoeo6yYeHYie + + 

P4 
K0Ma1-1)J,1-1a51 pa6orn + + 

P5,P6 Tipo6neM Hoeo6yYeHYie + + 
KoMaH)J,Ha51 pa6orn + + 

P7 Tipo6neMHoeo6yYeHYie + 
KoMaH)J,Ha51 pa60Ta + 

6 IIPOI(E)J:YPbl KOHTPOJl51 B P AMKAX EAJIJibHO-PEMTMHrOBOM CMCTEMbl 

6.1. Beconoil 1rn3 cl><lrnuHeHT 3Ha'IHMOCTH MOJJ.ym1 (JJ.HCUHnJIHHbI) B paMKax yqefiuoro n Jiaua -

yrnep )I<)1:eH ycreHbIM COBeTOM <DH3HKO-TeXHOJJOrnqecKoro HHCn:ITyTa, rrpoTOKOJJ N2 8 OT 11. 04.2016. 
B TOM lJHCJJe, K03cl>4rnuHeHT 3HaLJHMOCTH 1.:ypconhlx pa60T/npoe1non, ecJIH ouu npeJJ.ycMoTpeHbI 

- He npeoycM0111pe1-10. 

6.2. Ilpoue,z::i:ypbI TeKyiueil H npoMen~yTO'II-IOH aTTeCTaUHH no }1,HCUHilJIIrne 

1.Jle1nurn: IC03<j><l>HUHCHT 3113'-IHMOCTH COBOteynHbIX pe3yJibT3TOB JICl\QHOHHbIX 33HHTHH - 0,4 

Te1Cy1UaH arrecTau1rn Ha Jiel\QHHX Cpo1m - CCMCCTp, Mal\CHMaJibHaH 
yYe6HaH HCJJ.CJIH oueHl\a B 6aJIJiax 

11 oceiqe1-1Ue 11eKifuil ceM . 10, He,z::i:. 1-8 50 
Bbll'lOJll-te1-1ue oo.111aumeu pa6ombl CeM. 10, He,z::i:. 1-8 50 
BecoBOH IW3<bdHIUH CHT 3Ha<mMOCTll pe3yJ1 hTaTOB Tel\y1Uei1 arrecTauuu no Jiel\QHHM - 0,4 
npoMell\YTO '-IHaH arrecTau1rn no J1el\u11HM - '3K3aMe11 

BecoBoii 1C03<~<IHiu11eHT 3Ha '-IHMOCTH peJyJi bTaTOB npoMell\YTO<rnoii arrecTaUHH no J1e1euHHM - 0,6 
2. npa1cr11<1ec1me/CeMHl-IapCime 3311HHIH: IW31jlqlHQHeHT 3H3<1HMOCTH COBOl\ynHblX pC3YJibT3TOB 
npaien1<1ec1rnx/ceMHHapc1rnx JaHHTHi1 - 0 
TeieymaH arrecTau1rn ua npa1CTH<1ec1n1x/ceM11 Hapc1e1-1x Ja H51TH51X Cpo1m - ceMecTp, Mal\CHMaJibHHH 
H e npeoycM0111pe1-10 y'-le61-1aH HeJJ.eJIH oueHirn B 6aJIJiax 
BecoBoi1 1rn3cbd>1-1u11eHT 3Ha'-IHMOCTH peJyJi bTaTOB Teieymeii arrecTauuH no npa1CTH'-lec1mM/ceM 11Hapc1mM 



3al-ISITIHIM- 11e npeoyCMOl11pe11 

HpoMe'll\YTO'-IH351 arrecTa1.urn no npa1n11'-lec1c11M/ceMHHapc1rnM 33H5ITH51M- 11e npeoycMompe1-1a 
BecoBofi 1co3cpcp11u11eHT 3H3'-IHMOCTH pe3yJibT3TOB npoMe/l\yTO'-IHOH 3rrecT3UHH no np3tffH1.fec1rnM/ceMHH3pc1rnM 

33H51TH51M- 0 
3. Jia6opaTOpHbi e 3a1rnnrn: IC03~qmuHeHT 3H3<IHMOCTH COBOtcym-lblX pe3yJibT3TOB JI360p3TOpHbIX 331-ISITHH - 0,6 

Te1cyman arrecTau11n ua Jia6opaTop1-1btX 331rnnrnx Cpo 1rn - ceMeCTp, M31cc11MaJibH3Sl 

y<te6Ha51 HCtlCJl51 oue1-11ca B 6aJIJI3X 

Bb11101111e11ue J/(/6opamopHblX pa6om 10 ceM ., 9-17 1-1e.u. 40 
l<OJ/J/O!{BUYM 10 ceM. 9-17 1-1e.u. 20 
Om•1em IO ceM ., 9-17 He.u 40 
BecoBoi1K03cb~mu11e1-1T31-13'-IHMOCTH pe3yJihTaToB Te1cymei1 arrecT3UHH no Jia6opaTopHbtM 33H5ITH51M- 1,0 
npoMC'll\YTO'-II-1351 arreCT3UH51 no Jia6op3TOpHblM 33H51TH51M- He npeoycM0111peHa 
BecoBoil 1co3cpqmu11e1-1T 3H3•IHMOCTH pe3yJibT3TOB np0Me11CyTo'-l1-1oi1 3TTeCT3UIHI no JI360p3TOpHbtM 33HSITH51M- k 
nnoM.Jia6. = 0 

6.3. IIpoueAyphI Te1.:ymeu u npoMe,KyTo'-rnou arreCTau;uu Kypconou pa6oThI 

He rrpe,LJ,ycMOTpeHo 

6.4. Ko::><l><~HUHCHT 3Ha'-IHMOCTH CCMCCTpOBbIX pe3yJibTaTOB OCBOCHHSI MOAYJISI (AHCUHilJIHHbI) 

flop51JllCOBbli1 HOMep CeMeCTp3 (no y<te6HOMY nJI3Hy), B ICOTOpOM Ko3cj>qrnu11e1-1T 31-13'-IHMOCTH pe3yJibT3TOB 

OCB3HB3CTC51 MOtlYJlb (m1cu1rnmrna) OCBOCHHSl MOtlYJI51 B ceMeCTpe - k ceM. II 

CeMecmp JO 1,0 

7. yqEJiHO-METO,ll;IIqECKOE II IIH<I>OPMAIJ,IIOHHOE OEECI1E1IEHIIE 
,ll;II CIJ,IIIIJIIIHhl 

7.1. Pe1rnMeHAYCMan mnepaTypa 

7.1.1. Ocuoauan JLumepamypa 
1. HopMbI pamrnu.110HHOH 6e3orracttocTH (HPE-99/2009). M.: MHH3,LJ,paB Poccrm, 2009. - 88 c. 

http://fiies.stroyinf.ru/Datal /56/56325/ 
2. OcHOBHbie caHHTapHbie rrpaBHJia o6ecrrel.JeHH51 pa,L1,11au:110HHOH 6e3orracttocTH (OCITOPE-

99/2010). M .: MHH3,LJ,paB Pocc1111, 2010. 86 c. Pe)I<HM ,ri:ocTyrra: 
http://files.stroyinf.ru/Data2/1 /4293 816/4293 816468.htm 

7.1. 2. If onomtumeJLbfWR munepamypa 
1. Ko3JIOB B.<l>. CrrpaBO'-IHHK no pa,ri:11au.110HHOH 6e3orracttocTH. M.: 3tteproaTOMH3JJ:aT, 2000. - 516 c. 

27 3K3 
2. MarnK0Bw1 B.IT. , Ky,ri:p5IBIJ.eBa A.B. 3aulHTa OT HOHH311py1om11x 113nylfett11H:. 4-e H3,LJ,aHtte 11crrp. 11 

,ri:orr. M: 3tteproaTOMH3,ri:aT, 1995. - 496 c. 15 31<3 
3. MaumoBH'-1 B.IT. , I1att'-1em<0 A.M. OcHOBbI pa,ri:11au.110HHOH 6e3orracttocT11. Ylfe6HHK JJ:JI51 BY30B. 

M.: 3tteproaTOMH3JJ:aT, 1990. - 175 c. 3131<3 
4. rony6eB £.IJ. ,[(03HMeTpH51 H 3aW:HTa OT HOHH3HpyIOW:HX H3Jiyl.JeHHH. M .: 3HeproaTOMH3J.{3T. 

1986. 21 3K3 
5. I1pHKJia,LJ,Ha51 MeTponorn51 HOHH3ttpy1om11x H3JiyqeHHH. I0.11. Epera,ri:3e, 3.K.CTerraHoB, B .IT. 

5Ipm-rn. ITo,ri: pe,ri:. I0.11. Epera,ri:3e. M.: 3tteproaTOMH3,ri:aT, 1990. 264 c. 11 3K3 
6. CattttTapHbie rrpaBHJia rrpoe1<T11poBaHH5I H 3Kcrrnyarnu:1111 aTOMHbIX CTaHll.HH (CIT AC-03): 

CattttTapHbie rrpaBHJia CattITHH 2.6.1.24-03. M: MHH3,ri:paB Pocc1111, 2003. Pe)I<HM ,ri:ocTyrra: 
http://files.stroyinf.ru/Datal /42/4 2050/ 

7. <l>e,LJ,epanbHbIH 3aKOH «0 pa,ri:11au.110HHOH 6e3orracttocT11 HaceneHH51» N23-<l>3 OT 09. 01.1 996. 
Pe)J<HM ,ri:ocTyrra: http://files.stroyinf.ru/Data 2/ 1/ 4294845/ 4294845305. 

8. 06mtte I10JIO)J<eHH51 o6ecrrel.JeHH5I 6e30I13CHOCTH 3TOMHbIX CTaHU:HH (OITE-88/97), I1HA3f-01-
0l 1-97. M.: focaTOMHam op P<l>, 1998. Pe)KHM ,ri:oCTyrra: 



http://files.stroyinf.ru/Data2/ 1I4293 7 56/4293 7 56900. pdf 

7.1.3. Memoouitec1<ue pa3pa6onmu 

1. A.IT. 01<0HeqmmoB, B.A. ITycroBapoB. ,Il;o3HMerpmr: na6oparopHbIH rrpaKTHKYM I Er<arep1,rn6ypr: 
YfTY-YITM, 2010. - 100 c. 

2. MynhTHMe,DJIHHbIH yqe6Ho-MeTO,D,Hqecrmil: KOMrrner<c (pa3Mern:eH B Kacpe.n:panbHOH ceTH: 
Server EPD (DC\yqe6a \,D,o3HMeTpH5I _PM) 

7.2. IlporpaMMHOe o6ecneIJeHHe 

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

7.3. Pecypcht m-Hl>opMaUHOHHO-TeJie1rnMMYHHirnuH01-11-1oi1 cen1 «lIHTeptteT», HH<~OpMaUHOHHO-

cnpano'-rnhle H IlOHCl\.'.OBblC CHCTCMhl 

1. floprnn HmpopMaUHOHHo-o6pa3oBaTenhHbIX pecypcoB Yp<D Y: http:! /study. urfu.ru 
2. 3oHaJ1bI-Ia5I Hay<-rna5I fo16nHore1<a Yp<DY: http: //lib.urfu.ru 
3. IT011cr<OBbie cHcTeMbI: http://www.yandex.ru, http://www.google.com 
4. CBo6o.n:Ha5I 3HUHirnorre,D,H5I: http://ru .wikipedia.org 
5. PoccHHCI<a5I 3neKTpoHirn5I HayqHa5I 6H6nHorer<a: http://www.elibrary.ru 
6. PecpepaTHBHa5I 6a3a .n:ar-rnbIX Scopus 
7. http://books.google.com - Google books 
8. <De.n:epaJibHbIH ueHTp HHCpopMaUHOHHO-o6pa30BaTeJ1bHbIX pecypcoB: http://eor.edu.ru/ 
9. http://nehudlit.ru/books: CrrpaBOLJHHI<H H 3HUmrnorre.n:11H 
10. http://scopus.com - Scopus 
11. http://scifinder.cas.org - SciFinder 
12. TexHH'-recr<a5I 6116n11orerrn- URL: http: //techlibrary.ru/ 
I 3. http ://elibrary.ru 
14. E,a:111-IOe or<Ho ,a:ocryrra K o6pa3oBarenhHbIM pecypcaM 

URL:http://window.edu.ru/window/library 
15.3ner<rpor-rna5I 6116nH0Ter<a PoccHHCKOH rocy,a:apcrneHHOH 6116nHore1m (PfE) 

URL: http: //elibrary.rsl.ru/ 
16. 3ner<rpomrn5I 6u6nHoTeI<a CaHr<T-flerep6yprCKoro rocy.n:apcrneHHOro rronHTeXHHqec1<0ro 

yH11Bepc11rern - URL: http://www.unilib .neva.ru/rus/lib/resources/elib/ 

7.4. 3Jie1npoHHhIC o6pa30B3TCJlhHhIC pecypcbl 

<De,a:epanbHbIH ueHTp HHCpOpMaUHOHHO-o6pa30BaTeJ1bHbIX pecypcoB http://eor.edu.ru/ 

7.5. MeTOAH'-ICCl\:He yKa3aHHil ,a;JIH o6yIJaIOIJJ,Hxcn no ocnoeHHIO ,a;HCUHUJIHHhl 

- o65I3aTenbHOe rrocew:eHue neKu11il: Be.n:yw:ero rrperro.n:aBaren51; ner<u1111 - ocHOBHoe MeTO,D,Hqecr<0e 
pyr<OBO,D,CTBO rrp11 r13yqeHHH ,D,HCU11IIJ111HbI, B ner<u1111 rro.n:po6HO, apryMeHTHpOBaHo 11 
MeTO,[(OJ10fJ11.IeCI<H CTporo paccMaTpHBaIOTC5I rnaBHbie rrpo6neMbI TeMbI; 

- Becn1 IIO,D,fOTOBI<Y 11 aKTHBHYlO pa6ory Ha na6opaTOpHbIX 33H5ITI15IX; IIO,D,fOTOBI<a I< na6opaTOpHbIM 
33H51TH5IM BKJllOLJaeT rrpopa6on<y MaTep11anoB neKUHH, peKoMeH,D,OB3HHOH yqe6HOH JlHTeparypbI 11 
Mero.u11qec1mx yr<a3aH11il:; 

- rro,a:rOTOBHTb K 33W:HTe orqer IIO BbIIIOJlHeHHOH pa6ore; 
- C,D,3Tb KOHTpOllbHbIH TeCT IIO Kypcy rrocne BbIIIOJ1HeHl15I Bcex na6oparopHbIX pa6oT. 
- yqe6Ho-Hccne.n:oBarenbcr<a5I pa6orn cry.n:eHTOB, yqacTHe B cry.n:ettqecKHX ttayqtto-rextt11qecrmx 

I<OHCllepeHUH5IX; yqacTHe B TeMaTHqecrmx HayqHbIX ceMHHapax. 



8. cDOH)J, OUEHQqHbIX CPE)J,CTB )],JUI nPOBE)J,EHIDI TEKY~Efi: 
nPOME)KYTQl.JHOM ATTECT AUIUI no )1,IICUIInJIIIHE 

8.1. KPHTEPIIII OUEHIIBAHII51 PE3YJlbTATOB KOHTPOJibHO-OUEHOt.IHhIX 
MEPOnPII5ITIIM TEKYIQEM II nPOME)l\YTQl.JHOM ATTECTAUIIII no 
)1,IICUHnJIIIHEBPAMKAXEPC 

B paMI<ax EPC ITpHMemnoTC5I yTBep)l<,D,eHHbie Ha 1<acpe;::i,pe 1<p1nep1111 oueHHBaHH5I ,n:ocTmKeHHH 

cTy;::i,eHTOB ITO 1<m1<;::i,0My I<OHTpOJihHo-oueHO ... II-IOMY MeponpH5ITHIO. CHcTeMa I<pHTepHeB oueHHBaHirn, 

Kai( H ITPH ITpOBe)J,eHHH ITpoMe)KyToqHoH aTTeCTaUHH ITO MO)J,YJIIO, OI1HpaeTC5I Ha TPH ypOBH5I OCBOeHH5I 

KOMITOHeHTOB KOMTieTeHUHH: noporOBbIH, TIOBblllleHHbIH, BbICOKHH. 

KoMnoHeHThl nptt3H31\'.H ypOBHil OCBOCHHH IWMUOHCHTOB KOMUCTCHI.J,HH 

IWMUCTCHI.J,HH noporoBbIH IlOBblIDCHHbIH BbICOl\'.HH 

3H3HHil CTy;::i,eHT ;::i,eMoHcTpHpyeT CTy;::i,eHT ;::i,eMoHcTpHpyeT CTy;::i,eHT MmKeT 

3HaHHe-3HaKOMCTBO, aHaJIHT11qec1rne 3HaHH5I: caMOCT05ITeJibHO 

3HaHI1e-r<oITmo : Y3HaeT yBepeHHOBOCITpOH3BO)J,HT H3BJieI<aTb HOBbi e 3HaI-IH5I 

ofo,eKTbl, 5IBJieHH5I H H ITOHHMaeT ITOJIJLieHHbie H3 or<py)I<aIOIJJ:ero MHpa, 

ITOH5ITH5I, HaXO)J,HT B HHX 3HaHH5I, OTHOCHT HX K TOH TBOpt.1ec1rn HX 

pa3JIHqH5I, ITp05IBJI5IeT HJIH HHOH HCITOJib30BaTb )J,JI5I 

3HaHHe HCTOqHHKOB 1rnacc11cpmrnu110HHOH ITPHH5ITH5I perneHHH B 

ITOJiyqeHH5I HmpopMaUHH, rpyITITe, caMOCT05ITeJibHO HOBbIX H HeCTaH;::i,apTHbIX 

MmKeT ocyruecTBJI5ITh CHCTeMaTH3HpyeT HX, CHTyaum1x. 

caMOCT05ITeJibHO ycrnHaBJIHBaeT 

peITpo;::i,yKTHBHble ;::i,eHCTBH5I B3aHMOCB5I3H Me)l<)J,y 

Ha)J, 3I-IaHH5IMH nyTeM HHMH, ITpo;::i,yr<THBHO 

caMOCT05ITeJibHOro ITPHMeH5IeT B 3HaKOMbIX 

BOCITpOH3Be)J,eHH5I H CHTyaUH5IX. 

ITPHMeHeHH5I HI-IClJOpMaUHH. 

YMCHHil CTy;::i,eHT yMeeT r<oppeKTHO CTy;::i,eHT yMeeT CTy;::i,eHT yMeeT 

BblIIOJIH5ITb ITpe,D,ITHCaHI-Ibie caMOCT05ITeJibHO caMOCT05ITeJibHO 

).J;eHCTBH5I ITO HHCTpyKUHH, BblIIOJIH5ITb ,lJ;eHCTBH5I BblIIOJIH5ITb ,lJ;eHCTBH5I, 

anropHTMY B H 3BeCTHOH (npHeMhI, onepau11tt) no CB5I3aHHhre c pernei-rneM 

CHTyaUHH,CaMOCT05ITeJibHO perneHHIO HeCTaH;::i,apTHbIX HCCJie).J;OBaTeJibCKHX 

BblIIOJIIrneT ).J;eHCTBH5I ITO 3a).J;aq, Tpe6yIOIUHX 3a;::i,aq,;::i,eMOHCTpttpyeT 

perneHHIO THITOBbIX 3a;::i,at.1, Bbr6opa Ha OCHOBe TBopqec1<0e 

Tpe6yIOIUHX BhI6opa H3 KOM6HHaUHH H3BeCTHbIX HCITOJib30BaHJfe yMeHHH 

qHcJia H3BeCTHblX MeTO)J,OB, MeTO).J;OB,B ( TeXHOJIOrHH) 

B npe;::i,CI<aJyeMO HeITpe).J;CKaJyeMO 

H3MeHmoruettC5I CHTyaUHH H3MeH5IIOIUeHC5I CHTyaUHH 

JIIPUIOCTHbIC CTy;::i,eHT HMeeT HH31<y10 CTy;::i,eHT HMeeT CTy).J;eI-IT HMeeT 

I\'.a'-ICCTBa MOTHBaUHIO yt.reforoti: Bbipa)KeHHYIO MOTHBaUHIO pa3BHTYIO MOTHBaumo 

).J;e5ITeJibHOCTH,ITp05IBJI5IeT yqe6HOH )J,e5ITeJibHOCTH, yqe6Hoti: H TPY.ll:OBOH 

6e3pa3JIWIHOe, ;::i,eMOHCTprrpyeT )J,e5ITeJibHOCTH, 

6e30TBeTCTBeHHOe TI03HTHBHOe OTHOllleHHe K ITp05IBJI5IeT 

OTHOllleHHe I< yt.Je6e, o6yqeHHIO H 6y;::i,yrueH: HaCTOHLJHBOCTb H 

nopyqeHHOMY ;::i,eny Tpy,D,OBOH ,D,e5ITeJibHOCTH, yB11e .... rem-1ocTh, 

np05IBJI5IeT aKTHBHOCTb. Tpy;::i,omo611e, 

caMOCT05ITeJibHOCTb, 

TBOp'-IeCI<HH TTO)J,XO)J,. 



8.2. KPIITEPIHI OII;EHIIBAHIUI PE3Y Jlh TATOB IlPOME'./KYTOqHOM ATTECT AII;IIII 
TIPII IICTIOJlh30BAHIIII HE3ABIICIIMOro TECTOBOro KOHTPOJI51 

TecrnpoBamre B paM1<ax HTK He rrpoBO.llJ1TC5I 

8.3. OII;EHOqHhJE CPE)l;CTBA )l;JI51 TIPOBE)l;EHII51 TEKYII(EM 
II TIPOME'./KYTOqHOM ATTECTAII;IIII 

8.3.1. IlpHMCpHbIC 33)1;3HHH )J;JIH npOBC)J;CHHH MHHH-KOHTpOJihHblX B paMirnx yqe6HhIX 33HHTHH 

1-1e npeoyCJ1.wmpe1-10 
8.3.2. IlpHMC(lHhlC KOHT(lOJihHhIC 33)1;31HI B paMirnX r1e6HbIX 331-IHTHU 

He npeoycMompe1-10 
8.3.3. IlpHMCpHbIC IWHTpOJihI-IhIC I\'.CHChl 

1-1e npeoycMompe1-10 
8.3.4. Ilepe11eHh npuMepnhIX sonpocos JJ;JIH Ja11eTa 

1-1e npeoycMompe1-10 
8.3.5. IlepeqeHh npuMepI-IbIX BOnpOCOB )J;JIH 3K3aMeHa 

1. E)]HHHUa H3Mepemrn rrornorn.eHHOH )]03&I B CHCTeMe CH H BHeCHCTeMHa5I e)]HHHUa 

2. E)]mmua H3MepeHH5I ::>r<crr03HUHOHHOH )]03&I B CHCTeMe CH, BHecHcTeMHa5I e)]HHHUa 

3. E.llHI-mua H3MepeHH5I JKBHBaneHTHOH )]03&I B CHCTeMe CH 
4 . E)]mmua H3MepeHH5I ::>cpcpeI<THBHOH )]03&I B CHCTeMe CH 
5. Kar<oBa CB5I3b aKTHBHOCTH HCTO'-IHHI<a 11 M01ll.HOCTH 3KCIT03HUHOHI-IOH )]03&I, C03)laBaeMoif 

HCTO'-IHHKOM raMMa-H3JiyLJeHH5I Ha 3a)laHHOM paCCT05IHHH? 

6. lITo xaparcTepmyeT cpaKTop HarcorrneHH5I rrpH perncTpaUHH raMMa-mny'-leHH5I 

7. KaI< 33BHCHT OTHOllieHHe pa)lHal(HOHHbIX 11 HOHH3aUHOHHbIX ITOTepb 3Hepr1111 3JleI<TpOHOB B cpe)le? 

8 . KaI<oif MexaHH3M B3aHMO)]eHcTBH5I cl)OTOHHOro H3nyLieHH5I c Bern.ecTBOM )]OMHH11pyeT, ecm1 

11crronb3yeTC5I HYKJlH)l Am-241 (E=59 roB), a Bern.ecrno HMeeT BbICOKHH Z3cJJCI)? 

9. KaK o6ecrre'-mBaeTC5I ::>cpcpercTHBHa5l 3arn.11rn OT raMMa- 113nrreH115I? 

10. OT '-Iero 3an11c11T ce'-leHHe yrrpyroro pacce5IHH5I HeHTpOHOB rrp11 cp11r<c11poBaHHOM yrne pacce5IHH5I? 

11 . KaKOB cornacHo HPE-99 OCHOBHOH rrpe)]eJI ::>cl)cl)eI<THBHOH )]03bI )]J15I rrepcoHana rpyrrrr&r A? 

12.KaK o6ecrre'-mBaeTC5I 3cpcpeICTHBHa5I 3a1ll,HTa OT H3JIYLJeHH5I peHTreHOBCICOH Tpy61rn? 

13. Karrne MaTepttaJlbl HCITOJ1b3)'IOT rrpH rrpoeKTHpOBaHHH 3cpcpeKTHBHOH 3a1ll,HTbl OT 3Jler<TpOHOB? 

14. Karrne MaTep11an&1 11crron&3y10T rrp11 rrpoer<THpoBaHHH ::>cpcpeI<THBHOH 3a1ll,HT&I OT HettTpOHOB c 

umporrnM ::>r-repreTH'-recrrnM crrer<TpoM? 

15. lITo TaKoe 3HepreTHLJeCI<a5I 3aBHCMMOCTb '-IYBCTBHTeJlbHOCTH? 

16. Kar<0Ba OCHOBHa5I xapaI<Tep11cT11r<a CUHHTHJIJ15IUHOHHoro )]eTernopa umporrnro rrp11MeHeH115I? 

17. B KaKoM )]ManmoHe H3MeH5IeTC5I H '-ITO xaparnep113yeT B3Bew11Ba10rn.11H: Ko::>cpcpHUHeHT WR )]J15l 

OT)leJlbHbIX BH)]OB H3Jiy'-IeHH5I rrptt pac'-leTe 3KBHBaJleHTHOH )]03bI? 

18. Bo3MO)KHO JIH rrp11MeHer-rne rmopmp5I)]HbIX CLJeT'-IHKOB )]J15I per11cTpau11H HeHTpor-roB? 

19. OT I<arrnx rrapaMeTpOB 3aBHCHT cparnop HaKorrneHmr? 

20. MoryT n11 3Ha'-IeHH5I ::>cpcpeKTMBHOH )]03bI 11 JKBMBaneHTHOH )]03bI coBrra)laT&? 

21. Pac'-reT pa)]11au110HHOH 3a1ll,HT&I OT TO'-Ie'-IHoro raMMa-HCTO'-IHMI<a. 

22 . Pac'-IeT pa)]HaUHOHHOH 3a1ll,MT&I OT o6neMHoro raMMa-11cTO'-IHHKa. 

23 . PacLJeT pa)]11au110HHOH 3a1ll,HTbI OT 6eTa-113nyc-reH115I. 

24. Pac'-IeT pa)lHaQHOHHOH 331ll.HTbI OT TOpM03Horo 113nyqeH115I 6eTa-LJaCTHU. 

25 . PacLJeT pa)]H3UHOHHOH 3a1ll,11Tbl OT HeHTpOHHOro MCTO'-IHMKa c rrpHMeHeHHeM HOMOrpaMM. 

26. Pac'-IeT pa)]HaQHOHHOH reTeporeHHOH 3a1ll,MT&I OT HeifTpOHHoro HCTO'-IHMKa c 11crron&3oBar-meM 

Ce'-leHHH BbIBe)]eHH5I. 

27. Pac'-IeT pa)]MaUHOHHOH 331ll,HT&r OT HeHTpOHHoro HCTO'-IHHKa c 11crron&30Bar-rneM MeTo)]a )lJlMH 

penaI<cau11if. 



8.3.6. PecypcbI AilMM Yp<l>Y, CKY,n: Yp<l>Y )],JUI np0Be)J,enm1TecToBoro1rnnTpom1 B paM1rnx 

Te1~y~eu 11 npoMe~KyToqnou arrecTau,uu 
1-te ucno1tbJy1omcfl 

8.3.7. Pecypcbl <1>3Il0 )],JUI npOBC)J,CHHH HC3aBHCHMOro TCCTOBoro IWHTpOJIH 

1-1e ucno11bJy10mc5l 
8.3.8. MnTepneT-Tpe1-rn~Kepb1 

1-te ucnoflb3y10mc5l 
8.3.9. IlpHMCpHbIC 3a)J,aHHH B COCTaBe )J,OMaIIIHCH pa60Tbl 

(me7<cmbz 3aoa1-1uil) 

TOLJeLIHbIH HCTOqHHK mes (aKTHBHOCTh A=2* 108 EK) HaXO)J,HTC5! Ha paCCT05IHHH 50 CM OT onepaTopa 

(nepcoHaJI rpyrm1r A). Onpe;::i:eJIHTh TOJII..Uirny 3allJ,HTbI H3 CBHHUa, 06ecrreqHBa1or..uy10 6e3orracH11e 

ycJIOBH5l pa60Tbl, eCJIH onepaTOp pa6orneT c 3THM HCTO'-IHHKOM 2 qaca B )J,eHh H ;::i:pyrHx pa6oT c 

HOHH3HPYIDI1J,HM H3JiyqeHHeM He rrpoBO)J,HT. 

OrrepaTOp ( rrepcoHaJI rpynn11 A) pa6orneT c ToqeqHhIM HCTOqHHKOM 6°Co ( ar<THBHOCTh A =2*108 EK) 

rroJIHhIM pa6oL£HH ;::i:eHh. Onpe;::i:eJIHT paccT05IHHe, Ha KOTopoM o6ecrreqHBaIOTC5! 6e3orrncHbie ycnoBH5! 

pa60ThI. 

MMeeTC5I ToqeqHhIH H30TpOilHhIH (Pu-Be) HCTO'-IHHK HeHTpOHOB, Hcrryc1<a1or..u11H. 

W=2 * 10 7 
611cTp11x HeifTp. /ceK. Orrpe;::i:eJIHTh paccT05IHHe, Ha KOTopoM MmI<eT pa6ornTh rroJIHhIH 

pa6oqHif ;::i:etth nepcoHaJI rpyrrrr11 A 6e3 rrpHMeHeHH5I 3allJ,HThI. 

Heo6xo;::i:HM1re ;::i:aHHhre JJ:JI5l pac'-rern B35ITh H3 crrpaBO'-IHHI<a H HPE-99/2009. 

B Jia6opaTOpHH HIVIeIOTC5! Toqet-JHhle HCTOqHHKH raMMa-H3JiyqeHH5!: 60c o, mes, 155E u , 65Zn. Do 

nacnopTy Bee HCTO'-IHHKH H3roTOBJieHhI 11 HIOH5! 2008 ro,IJ,a, aKTHBHOCTh Kmr<;::i:oro HCTOLfHHI<a paBHa 

0.1 mKu. Kar<OH HCTO'-IHHK CJie;::i:yeT HCITOJih30BaTh, '-IT06hr IlOJiy<-IHTh MaKCHMaJihHOe 3HaL!eI-rne 

MOllJ,HOCTH 3KCil03HUHOHHOH )J,03hI I-Ia pacCT05IHHH 1 MeTp. 

3a;::i:aqy peumTh JJ:BYM5! crroco6aMH: 

- c npHMeHeHHeM HOHH3aQHOHHOH raMMa-ITOCT051HHOH HYKJIH)J,OB; 

- c rrpHMeHeI-meM K03CpcpHUHeI-ITa rrepe;::i:aqH 3HeprHH Ii pac<-reTOM TIJIOTHOCTH ITOTOI<a raMMa-I<BaHTOB. 

8.3.10. IlpHMCpHbIC 3a)J,aHHH B COCTaBe IWJIJIOirnHyMa 

TecT (npuMep eonpocoe): 
1. E,IJ,111-mua H3MepeHH5! rrornor..ueHHOH JJ:03hI B CHCTeMe CM: 

1- fpeH.; 2 - PeHTrett; 3 - PM; 4 - 3HBepT; 5 - KyJiott/Kr, 6- E3p 

2. E;::i:HHmra H3MepeHH5I 3KCTI03HUHOHHOH ;::i:o311 B cHcTeMe CM: 

1- fpeH.; 2 - PeHTrett; 3 - Pa,IJ,; 4 - 311BepT; 5 - KyIIoH/Kr, 6- E3p 

3. BHeCHCTeMHaJI e,IJ,HHHUa H3MepeHH5I rrornor..ueHHOH ;::i:o311: 

1- fpeif; 2 - Pe1-ITrett; 3 - PaJJ:; 4 - 3HBepT; 5 - KyIIoH/Kr, 6- E3p 
4. E;::i:HHHUa H3MepeHH5I 3KBHBaJieHTHOH ;::i:o311 B cHcTeMe CM: 

1 - fpeH.; 2 - PeHTrett; 3 - Pa;::i:; 4 - 3HBepT; 5 - Kynott!Kr, 6- J33p 
5. E,IJ,HH11ua H3MepeHH51 3ClJcper<THBHOH ,IJ,03hI B c11cTeMe CM: 

1 - rpeH.; 2 - PeHTrett; 3 - Pa;::i:; 4 - 311BepT; 5 - KyJioH/Kr, 6- J33p 
Sa. E,IJ,HHHUa H3MepeHH51 KOJIJieKTHBHOH JJ:03hI B cHcTeMe CM: 

1 - fpeH.; 2 - 1.JenoBe1<0-PettTreH; 3 - Pa,IJ,; 4 - 3HBepT; 5 - 1.JenoBeI<o-3HBepT; 6 - 1.Jen0Be1<0-l33p. 
6. YLieT cpaI<Topa HaI<onJieHH51 rrpH pen1cTpaUHH raMMa-113nyqeHH5l: 

1- clrnKTOp Har<0rrneHH5! 3aBHCHT OT reoMeTpHH H3MepeHHH, CJIOH IlOJIOBMHHOro OCJia6JieHH51 
yMeH1waeTC5l OTHOCHTeJihHO reoMeTpHH y3I<Oro nyq1<a; 

2 - cpar<Top HaI<OTIJieHH51 3aBMCMT OT reoMeTpHM H3MepeHHH, CJIOH IlOJIOBHHHOro OCJia6neHH51 
yBeJIHq11BaeTC5! OTHOCHTeJihHO reoMeTpHH Y3Koro rryqI<a; 



3 - cpaKTOp HaKorrnemrn 3aBMCMT OT reoMeTpMM M3MepeHMH, CJIOH IlOJIOBMHHOro OCJia6JieHM5! I-re 

MeFureTC5! OTHOCMTeJihHO reoMeTp1111 Y3Koro nycma; 

4 - cpm<Top HaI<OTIJiemrn I-re 3aBI1Cl1T OT reoMeTpM11 l1CTO'-IHl1K-,a:eTeI<TOp. 

7. CeLJeH11e ynpyroro pacce5!Hl15! Hei1TpOHOB 11p11 cpHr<c11poBaHHOM yrne pacce5!Hl15! MaKCl1MaJihHO 

1 - ,!l;Jl5! cpe,a:bI c JierKl1Ml1 51_a;paM11; 2 - ,!l;Jl5! cpe,a:r:,r c TmKeJibIMl1 5!,a:paM11; 

3 - CJ1a60 3aBl1Cl1T OT MaCChI 5!,a:pa, a onpe,a:eJI5leTC5! TOJibKO 3Hepr11eH: HeHTpOHOB. 

8. 0THOIIIeH11e pa,a:11auMOHHhIX M HOHl13a:U:l10HHhIX IIOTepb 3Hepr1111 3JieKTpOHOB B cpe,a:e 

1 - He 3aBHCHT OT 3Hepr1111 E e, a 3aBl1Cl1T TOJihKO OT ZJcjicli 
2 - rrp5IMO rrporropuHOI-IaJihHO Ee 11 ZJclHli 
3 - o6paTHO rrporropuHOI-IaJihHO Ee H ZJcjicli ; 4 - He 3aBl1Cl1T OT Z, clicli 

9. )J;oM11H11pyIOIUHM 3cpcper<TOM rrp11 B3a11Mo,a:eH:crn11H raMMa-H3JiyLJeHl15I Hyrrn11,a:a Am-241 

(E=59 ke V) c MaTep11aJIOM, o6Jia,a:moru:HM BhICOKl1M ZJclHli, 5!BJI5leTc5! 

1- cpOT03cpcpeKT; 2 - KOMilTOHOBCKOe pacce5IHHe; 

3 - 3CpcpeKT o6pa30BaHH5I nap; 4- 51,a:epHbIH cpoT03CpcpeKT. 

10. 3cpcpeKTHBI-Ia5! 3aIUHTa OT raMMa- l13JIY'-IeHH5! o6ecrreLIHBaeTC5!: 

1- MaTepHaJIOM c BhICOKHM co,a:epn<aHl1eM BO,a:opo,a:a; 2- MaTepMaJIOM c BhICOKHM Z.Jcl><IJ 
3 - KOM611Hau11eH: Jierrrnx 11 Tmr<eJihIX 3aru11TH1>rx cpe,a:. 

11 . CB5!3h aKTl1BHOCTH l1CTOLJI-!l1I<a A 11 MOIUHOCT11 3KCII03HU:l10I-IHOH ,!1;03hI dX/dt, C03,!l;aBaeMOH 

l1CTOLJI-Il1KOM raMMa-H3JIYLJeHl15! I-Ia paCCT05!I-Il111 r , orrpe,a:eJI5leTC5I cllOpMyJioH:: 

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

; 4 - dX/dt = fx I 4nfxr2 

12. ITpH rrpoeKT11pOBaHl111 3CpC])eKTl1BHOH 3aIUl1ThI OT ~-113JIY'-IeI-Il15! l1CIIOJlh3YIOT MaTep11aJibI: 

1 - aJIIOMl1I-IHH; 2 - OKOJIO HCTO'-IHHI<a CBHI-Ieu, 3aTeM aJIIOMHI-IHH; 

3 - CBHI-Ieu; 4 - OKOJIO HCTO'-II-IHI<a aJIIOMHHHH, 3aTeM CBHI-Ieu 

13. CeLJer-rne yrrpyroro pacce5II-IH5! tteH:Tpor-roB 11p11 cp11r<c11poBaHI-IOM yrne pacce5IHH5I Mar<CHMaJihI-IO 

1 - ,a:JI5! cpe,a:r:,r c Jien<HMH 5!,a:paMH; 2 - ,!l;JI5! cpe,a:r:,r c T5I)KeJihIMH 5!,a:paM11; 

3 - cna6o 3aBl1CHT OT MaCChI 5!,a:pa, a orrpe,a:eJrneTC5I TOJlhKO 3Hepr11eH: r-reH:TpOI-IOB. 

14. Cornacr-ro HP.6-99 ocHoBr-roti. ,a:o30BhIH rrpe,a:eJI 3cpcpeKTHBr-roti. ,a:o3hr ,!l;JI5I JIHU: 

r<aTerop1111 A cocTaBJI5leT 

1 - 50 M3B/ ro,a: 3a mo6hre rrocne,a:oBaTenr:,r-rr:,re 5 neT; 

2 - 20 M3B/ ro,a: 3a nm6r:,re nocne,a:oBaTenr:,r-rr:,re 5 neT, r-ro r-re 6onee 50 M3B/ ro,a:; 

3 - 5 .63p/ro,a:; 4 - 5 Per-rTrer-r/ro,a:. 

15. 3cbcbeKTHBI-Ia5! 3aIUHTa OT l13JiycieHH5! peHTreHOBCKOH Tpy6rrn 

(U= l 00 r<B , i= 20 MA) Ha cpHr<c11poBaHHOM paccT05IHHl1 Mmr<eT 6hrTh ,a:ocTHrnyrn: 

1 - CHmr<eHHeM Harrpmr<eHH5I B 2 pa3a; 2 - l1CIIOJib30BaI-IHeM 3aIUHTHOro CJI05I aJIIOMHH115I; 

3 - l1CIIOJlh30BaH11eM 3aIUHTHOro CJI05! CBHHua; 4 - l1CIIOJih30BaHl1eM KOMfornau1111 nerrrnx 

Bo,a:opo,a:oco,a:ep)l<aIUHX MaTepHaJIOB H CBHHUOBOH 3aIUHThI 

16. MaTep11an o6JirraeTC5! 6r:,rcTp1>rMH HettTpor-raMH. Karwti. crrpaBOI.JHhIH rrapaMeTp Hatr6onee rroJIHO 

xapar<TepIByeT 3TOT MaTep1rnn B I<aI.JeCTBe 3aIUHTbI OT HettTpOF-IOB: 

1 - 3Cpcl)eKTHBHhIH aTOMHhIH HOMep; 2 - ,!l;JIHHa penar<cau11H; 

3 - K03q)(p11U:11eHT JIHHeHHOro ocna6neHH5I; 4 - Ce'-reHHe BhIBe,a:eHl15I. 

17. B na6oparnp1111 Haxo,a:11Tc5! HCTOLIHHK 137Cs aKTHBHOCThIO 10 MKIOpH. Pa6oqee MeCTo onepaTopa 

(rrepCOI-IaJI rpymihI A) HaXO,!l;HTC5I Ha paCCT05IHHH 2 M OT l1CTOLJHHKa, 3aru11rn OTCYTCTByeT, 

pa6oTa rrpoBO,!l;HTC5I orrepaTopoM KmK,a:hrH: ,a:eHh B TeLJer-r11e ro,a:a. I1oKa3aTh, ,a:omrrno n11 61>1Th 

coKpamer-ro BpeM5! pa60T1>1 c 11cTOLJH11r<oM. Heo6xo,a:HMhre ,a:mrnr:,re B35!Th 113 crrpaBo'-n-rnr<a. 

1 8 . 11MeeTC5! TOLJeLJHbIH l130TpOIIHhIH (Pu-Be) - l1CTO'-IHHI<, HCrrycKamm11H: <D=2 * 10 7 
6h1cTpbIX 

HettTpOHOB leer<. Orrpe,a:eJIHTh paCCT05!Hl1e, Ha KOTOpOM Mmr<eT pa6oTaTb IlOJII-IhIH pa60'-IHH ,a:eHb 

rrepcoHaJI rpyrrrrr:,1 A 6e3 3aIUHThI. Heo6xo,a:HM1>Ie ,a:aHHhie B35!Th 113 crrpaBOI.JHHKa. 

19. Mern,a: 1<0Hr<yp11pymru:Hx JIHH11H 11crronr:,3yeTC5!: 

1 - ,!l;JI5! pacr.rern 3aIUHThI OT HeHTpOHOB; 2 - ,!l;JI5! pacqern reTeporeHHOH 3aIUHTbI; 

3 - ,!l;JI5! pacr.reTa 3aIUHThI OT raMMa-113JlY'-IeHH5I l1CTOLJHHKOB co CJIO)KHhIM crrer<TpoM; 

4 - ,!l;JI5! pacr.rern 3aIUHThT OT ~-113JiyqeJ-II15I ; 5 - ,!l;JI5! paC'-JeTa 3aIUHThI OT TOpM03HOro l13Jiy<-IeHH5!. 

20. )];115! HCTO'-JI-H!l<a ~- l13JIY'-IeHH5! pa,a:HOl130TOIIa 32P onpe,a:eJIHTh MaKCHMaJihHyro ,!l;JI11J-IY npo6era ~ -
LJaCTl1U B B03,a:yxe 11 )KeJie3e. Heo6xo,a:11Mhre ,a:am-rr:,re B35ITh 113 cnpaBO'-n-mr<a. 



9. MATEPIIAJlbHO-TEXHIIt.IECKOE OEECDEt.IEHIIE ,L(IICI(IIIlJIIIHbl 

9.1. Cne,11,eHHH 06 ocname1-11-1ocTH ,11,HCUHUJIHHhI cneu,HaJIH3HponaHHhIM H Jia6opaTopHhIM 
06opy,11,ona1-11teM 

Ay.LUITOpH51 HHTepaKTHBHhIX cpe.LICTB o6yqeHH51, ocHaru;eHHa51 rrpoer<TopoM c BH.LieoTepMJrnanoM 

rrepcoHaJ1hHOro KOMIIhIOTepa Ha HaCTeHI-IhIH 3KpaH (<D-349). 
Crreu11an11311poBaHHa5I na6opaTOpH51 rro .LI03HMeTpHH H3nyqei-mti: <D-250. .LJJ151 npoBe.LieHH51 

na6opaTOpHbIX pa6oT, OCHaru;eHHa51 COBpeMeHH1IMH .LI03HMeTpHqecrrnMH rrp116opaMH, .LieTCI<TOpaMH l1 

HCToqmn<aMH H3J1yt-IeHHH. I1MefOTC51 HCTO"LIHHKH an1cpa-, 6eTa-, raMMa-, Heti:TpOHHOfO I13Jiyr.rei-mti: 

pa3J1ff'-IHOH aKTHBHOCTH, .LieTeI<TOp11 an1cl)a-, 6ern-, raMMa-, HeHTpOHHOro H3nyr.remrti:. 



10. JIIICT PErIICTPAU:IIII lf3MEHEHIIH B PAE01-IEH TIPOrPAMME )1,MCU:HTIJIIIHbl 

HoMep 
)],a Ta 

IlOJJ.IlHCh 

HoMep JIHCTa npoT01rnJia Bcero JIHCTOB B OTBCTCTBeuuoro3a 

H3MCHCHHH 
3aCeJ].aHHH 

3aceJJ.aHI,rn 
1rnc~eJJ.phl 

J].OKYMCHTe BHCCCHHC 

1rnc~eJJ.phl H3MCI-ICHHH 


