
MI1HI1CTEPCTBO Ol3PA30BAHI15I 11 HAYKI1 POCCMHCKOH <I>E,[(EPAL(I111 
<l>e,ll,epaJibHOe rocy,ll,apcrne1rnoe aBTOHOMHOe o6pa3oBaTeJibHoe yype)K)J,ei-me BbIClllero 

o6pa3oBaHH5I «YpaJibCKHH cpe,ll,epaJibHbIH ynHBepcHTeT HMeHH rrepBoro Tipe3H)J,eHTa PoccHH 
13.H.EIIbIIHHa» 

I1HCTHTYT <l>H3HKO-TeXHOJIOrHYeCI<HH 
Kaclle,ll,pa 3 1<crrepHMeHTaJibHOH cpH3HKH 

P Al30l-IA5I TIPOf P AMMA ,[(I1C~I1TIJII1Hbl 

3All(IIT A OT IIOHII31IPYIOII(IIX II3JIY1IEHIIM 

Pe1<0MeH,ll,OBaHa yYe6Ho-MeTO)J,HLJeCKHM coBeTOM <l>H3HKO-TeXHOJIOrHLJeCKoro HHCTHzyra 
)J,J15I 1-rnrrpaB11e1-mi1: 110)],fOTOBKH H crrerr11aJibHOCTei1: 

HanpaBJien1-1ocT1> 
HoMep Ko)]. 

Ko)], Oil 
HanpaBJ1e1-rne/ (npocl>HJih) 

r1e6noro )l,HCUHUJIHl-lbl 
Cneu;1rnJ11>HOCT1> nporpaMMhl 

UO y<-IC6HOMY 
MarHCTpaTypbl/ 

nJ1a1-1a 

cneu;11amuau;1111 
nJ1a1-1y 

3JieI<TpOHHKa H 
3ner<Tponmrn H 

14.05.04/02.01 aBTOMaTHKa cpH3H4eCt<HX 
aBTOMaTHKa 

5181 131.61.2 
cpH3W-IeCI<HX 

ycTaHOBOK 
yCTa!-IOBOK 

E1rnTCp1rn6ypr, 2018 



Pa6olfa5! rrporparvr1·vrn .n11cu,HrrnHHbl cocTaBneHa aBTOparvrn: 
Y1.1e1rnH 

CI>MO CTCflCI-Ih, JI:om1mocTh IloJJ.nHch 
'"ICI-IOC 3BaI-IHC 

1 llycTOBapoB 
Bna)J.HMHp 
Aner<ceeBffCI 

,[(.cl).-M.H., npocl)eccop 
npocpeccop 

3KcnepHMeHTMbHOH 
cpmmrn 

Pa6olfa5! rrporparvrrvra o.no6peHa Ha 3ace.naHHH 1rnc!Je.np (yire6Ho-rvreTO.nw-1ec1rnx coBeToB): 

.N'!? HaHMCHOBanne ~am HoMep 
1rnc 1e~ ht (YMC) 3ace~amrn n JOTOKOJia 

3KcnepHMeHTanbHOH /3 • ?Jyr;,('/J/J. " #-7 
climmrn 

CornacoBai-10: 

I-faLranbHHK oT.nena npoer<THpoBaHH5I o6pa3oBaTenbl-IbIX 
nporparvrrvr H oprm-m3au,1111 yc1e6Horo npou,ecca 

<I>HO JaB. Ka<~e~pou 
Ilo~nncb 

(n e~c. YMC) 

l/IBaHOB B.1-0. 

P.X. TmrnpeBa 

C.B. HmrncpopoB 



1 OEIUAfl XAPAKTEPMCTMKA LJ:llCUMilJIMHbl «3All(MT A OT ll0Hll3MPYIOIUMX 
ll3JIYLJEHllll» 

Pa6oqa51 rrporpaMMa .nttcuttrrnttHhI cocTaBneHa B cooTBeTCTBHH c <l>eAepanhHhIMH 
rocy.napCTBeHHhlMH o6pa30BaTeJihHhIMI1 CTaI-I,napTaMH BhICWero o6pa30Ba:Htt5I 

Pe1rnH3HTbl npm~a3a 

Mn1-1ncTepCTBa o6pa3onamrn 

K o.n 
1-1 1-rny1n1 Pocc1-1ttcl\'.ott 

H a3Ba1-rne 1-rnnpaBJJe1-mn/ <l.JeJJ.epau1-11-1 06 yTnep, 1c)J.e1-11-1n 
1-rnnpaBJJemrn/ 

cneu1rnJJhHOCTH H BBO)J.C B )J.CHCTBHC <I>roc 
cneu1taJJb1-1ocTH 

BO 

)1;aTa 
HoMep 

npn1rn3a 

14.05.04 3JieI<TpOHHI<a H aBTOMaTHI<a c}Hi3ttqec1rnx 11 aBrycrn N2 1014-.ncrr 
ycTaHOBOI< 2016 r. 

1.1. Tpe6onamrn I\'. pe3yJJbTaTaM OCBOCI-IHH )J.HCUHflJJHHbl 

Pe3ynoTafOM o6yqetttt5T B paMr<ax .nttcuttrrJittHhI 5IBMeTc5I cpopMHpOBaHHe y cTy,neHTa cne.nyromttx 
I<OMITeTe1-m11i1: 

06iue1\'.yJTbTyp1-1b1e (OK): 
.. crroco6HOCTb I< JIOf H'-JeCI<OMY MbIWner-rmo, o6o6w:er-nno, aHaJIH3y , I<pHTH'-IeCKOMY OCMbICJieHm-o, 

CHCTeMann aUHH, nporH0311pOBar-rnro, ITOCT3HOBI<e 11ccne.noBaTeJibCKl1X 3a,naq 11 BbI6opy rryTeH: HX 
pewemrn (OK-9) ; 

o6iuenpo<f>eCCHOHaJTbHblC KOMneTCHUHH (Oill{): 
- crroco6HocTh rrpRMeH51Th MaTeManrqecrrnii armapaT H Bb1q11cnttTeJII>HYIO Tex1-u11<y ,nrr51 peweHtt5l 

rrpocpecCHOH3JibHbIX 33.[(aq (OITK-2); 
- crroco6HOCTb HCITOJib30BaTb OCHOBHbie MeTO.Uhl 3aW:RThl rrepcmrarra H Hacerremrn OT B03MO)KHhIX 

rrocrre.ncTBHH aBapttH, I<aTaCTpocp, CTHXHHHhIX 6e.ncTBHH (OITK-7); 
npo<flCCCHOHaJThHblC 1\'.0MnCTCHUHH (IlK): 
- crroco6HOCTh opraI-IH30BaTh 3I<Crrrrymaum-o cpH311'-IeCI<HX ycTaHOBOI< .. c y<-IeTOM Tpe6oBaHHH 

py1<0BO.IX5IW:HX tt HOpMaTHBHbIX ,no1<yMeHTOB (IlK-1 O); 
- crroco6HocTh rrpoBO.IXHTb attarrtt3 11 ouem<y o6CTaHOBI<tt ,nrr51 rrpttH5ITH5l peweHH5I B cnyqae 

B03HHKHOBeHH5l aBapttHHhJX CHTyau11H: (IlK-12); 
- crroco6HOCTh opraI-IH30BaTb y<-IeT I1 coxpaHHOCTh cpH3I1'-IeCI<HX ycTaHOBOK .. , co6m-o,neHHe 

Tpe60Barrnt'1 6e3orracHOCTH rrptt 3r<crrnyarnu1rn (IlK-15); 

- crroco61-10cTb ocyw:ecTBJI51Tb rro11cK, H3y<-Ier-me, 0606w:eH11e 11 cttcTeMaTtt3aumo Hay<-rno-Tex1-1w1ec1<oi1 

H!-ICpOpMaui-rn , HOpM3THBHblX H MeTO):lH'-Iecrrnx MaTepttaJIOB B ccpepe CBoe:H: rrpocpecCHOHaJihHOH 
):le51TeJibHOCTI1 (IlK-22) ; 

)J.OfiOJTHHTCJTbl-lbIC IrnMneTCHUHH, corJJaCOBaI-IHblC c pa60TO)J.aTeJJnMH (ill{LJ:) 
- crroco6HOCTh HCITOJib30BaTh rrpaBttJia TeXHHKH 6e3orraCHOCTI1, rrpOH3BO.IXCTBeHHOH caHttTaptttt , 

rrmr<apHOH 6e3orraCHOCTH 11 HOpMbl oxpaHhI Tpy.na (IlKL(-7).: 

1.2. Co.nep1Ka1-1ne pe3yJJhTaToB 06r-1e1-11rn 

3HaTb: 
HOpMaTHBHhie Tpe6oBaI-IH5I I< opraHH3aUHH pa60Thl c pa.n11om<THBHhlMI1 BellI,eCTBaMtt; 

- xapar<Tep pa,nHaI(HOHHOro B03,nei1CTBH5l Ha Or<py)KaTOllI.YlO cpe.ny; 
OCHOBHhie HCToqmnrn pa.nttaUHOHHOro B03,nei1CTBH5l Ha 01<py)l<aIOllI,y10 cpe.ny; 



cpe.UCTBa H MeTO)J.bl 3ali(l1Tbl OT 110Hl1311pyrow:11x H3Jiyt-IeH11i1 ; 

HOpMaTHBHO-npaBOByro 6a3y B o6JiaCTH o6ecneLieHH51 pa.uHaIJl10HHOH 6e3onaCHOCTH; 

MeTO)J.bI KOI-ITpOmI pa.u11au:110HHOH 6e30IIaCHOCTl1 Ha rrp0113BO)J.CTBe; 

OCHOBHbie npHHU,HIIbl opraHH3aU,Hl1 CHCTeMbI pa.u11a11,HOHHOH 6e30II3CHOCTl1 rrepcoHaJia H 

HaceJieH1151 B nITaTI-IbIX pe)]mMax H B ycJIOBH5IX aBaptti1: l1 Lipe3BbILJattHbIX CHTyau,11:i1:; 

OCHOBbl 33lllHTbI OT HOHH3Hj)YIOLUHX 113Jiyt-Ie1rni1:; 

rryT11 rrorra.uaHH51 pa)J.HOHYKJIH)J.OB B OI<py)l<aJ-OW:YIO cpe.uy H 33KOHOMepHOCTH HX Mttrpau,HH. 

YMeTb: 

HCIIOJib30B3Tb HOpMaTHBHbie )J.OI<yMeHTbI B o6JiaCTH pa.uttaU,HOI-IHOH 6e30IIaCHOCTH H oxpaHbI 

or<py)Karow:ei1: cpe.u11; 

06paw:aT1c51 c JJ.0311MeTpw-1ec1rnMH nptt6opaMH, pa.u110MeTp11L1ecI<11M 11 crrernpoMeTpHqecI<HM 

o6opy.uoBm-rneM; 

aHaJI!1311 pOB3Tb TeXJ-IOJIOfWieCI<HH rrpou:ecc KaK o6'beKT yrrpaBJieJ-ll15l, Cl1CTeMaTH311pOB3Tb 11 

o6o6LL{3Tb 111-HjJOpMau:mo, r<acmomy1oc51 .ue5ITeJI1HocT11 npe.urrpmrnrn 11 06ecrreL1eH115I 

3I<OJior111-1ec1<0!1 6e3orrac1-1ocTH; 

rrpon-I0311pOBaTb IlOCJie)J.CTBl151 o6Jiyt-IeHl151. 

BJia)l,eTb (.n:eMoHcTpHpOBaTb HaBhm:H H onhlT ,11;esiTeJihHOCTH): 

MeTO)J.3Ml1 paCLJeTa pa.u11au,110HHOH 33llll1TbI; 

H3BbIK3Ml1 3KCITJiyaTaU,Hl1 COBpeMeHHblX np116opoB 11 o6opy.n:oBaHl151 B o6JiaCTl1 

rrpocpecc110HaJI1I-Ioi1 .ue51TeJibI-IOCTH; 

np11eMaM11 06ecnet.Je1-Il15l pa.u11a11,110HHOH 6e30IIaCI-IOCTl1 rrp11 o6paw:eHl111 pa.u11oaKTl1BHbIMH 

semecTBaM11, MaTep11aJraM11 11 PAO; 
rrp11eMaM11 .uei1:CTBl1H B aBapMHHbIX 11 qpe3BbJqai1:HbIX C11Tyau,1rnx. 

1.3. MeCTo ,11;Hcu,1rnmrnh1 B CTpy1uype o6pa3oBaTeJihHOH nporpaMMbl 

1. ITpepeKBl13MTbI cJ.>11311Ka, X11M115l, .5I.uepHa51 cp11311r<a, ITp11r<Jia.n:Ha5l 51JJ.epHa51 

cp11311Ka, cJ.>11311qec1rne ycTaHOBKH c 11CTO'-IHl1I<aMl1 

110H11311pyrom11x 113rrr1eH11i1: 

2. Kope1rn11311T1r* MeTo.u1111 c11cTeMbI pa.uttoMeTp1111 11 .uo311MeTp11H 113IIY'-IeHHM, 

Pa.uttau110HHoe Bo3.uei1:crn11e 110H113ttpy1ow:ttx 113rrr1eH11i1: Ha 

3JieI<TpOHHbie KOMIIOHeHTbI, np116op11 11 KOMIIJieI<CbI, 

Ee3orracHocT1 )Kl13I-Ie)J.e51TeJibHOCTl1 

3. ITocTpeKBH3HTbI* HMP, f1pe.u.u11rrJIOMHa5l npainm<a 

1.4. OfrheM (Tpy,11;oeMIWCTh) ,LJ;HCLJ,HnJIHHhI 

Pacn penene1-1 ue 
ofrbeMa 

06bCM ,IJ;HCLJ,HnJIHHbl tJ,HCLIHnJlHHbl 

no CCMCCTpaM 
N2 

BH,LJ;bl r1e61-IOH pa60ThI, <l>OpMbl IWI-ITpOJISI 
(trnc.) 

n/n B T.'-1. 

Bcero, KOHTaI~TI-IaSI 
9 

'-IaC. pa6oTa 

('me.)* 
1. Aywnop1-1h1e 3aHSITHSI, '-me. 68 68 68 
2. Jle!<I.J,HH, '-IaC. 34 34 34 
3. ITpar<THLJecrrne 3am1T115I, I.Jae. 17 17 17 
4. Jla6oparnpH11e pa60T11, t.iac. 17 17 17 



5. CaMOCTOSITCJihI-Jan pa6oTa cTyACHTOB, BKmo~rnn 
58 10,2 58 

BCC BH)J,hl TCl\'.YIUCH aTTCCTaU,HH, ~rnc. 

6. BHA npoMe'.11\yTo~rnow aTTCCTaU,HH 18 2.33 3I<3aMeH, 18 

7. 06man TPYAOCMIWCTh no r1c61-10My nJia1-1y, ~rnc. 144 80,53 144 

8. 06man TPYAOCMIWCTh no r1e61-rnMy nJiany, 3.C. 4 4 

1.5. KpaTirne on11cam1e (a1-11-10Tau,1rn) AHCU,HnJIHHhl 

B pe3yJlhTaTe 113y-c-1emrn )J,3HI-IOH )J,11Cl(HIIJ1HHbI cry)J,eHTbI )J,OmKHbI rroJlycIHTb crrel(H3JlbHYJ-O 

TIO)J,fOTOBKy, Heo6xO)J,HMYIO )],ml ycrreWHOH rrpar<TH'-IeCKOH )J,e51TeJibHOCTH, CB5133HHOH c 

HCIIOJ1b30B3HHeM HCTO'-IHl1KOB HOHH3HpyIOll(HX H3JiycieHHH B HayKe, Me)J,Hl(HHe, pa3JIH'-IHbJX 0Tp3CJI51X 

H3pO)J,HOfO X0351HCTB3, o6ecrre11HB351 rrp11 3TOM p3)],H3l(HOHI-IYIO 6e30II3CI-IOCTh LJ:eJlOBeI<a H 

OKpy)l(aJQll(eH cpe)J,bl. Cry)J,eI-IThI )J,OJl)KI-IhI 3H3Th cpH3H'-leCI<HX OCHOBhl )J,03HMeTpHH HOI-Il13HpyIOll(HX 

H3Jiy11eHHH, rrpHHl(HIIhI p360ThI pa3JIH11I-IhIX )J,03HMeTpw-1ec1rnx rrp116opoB, rrpHI-Il(HIIOB IlOCTpOeHH51 

3alll,HThl OT H3Jiy11eI-IHH, rrpHo6peCTH rrpaKTW-Iecrrne I-I3BhIICH KOJIW-IeCTBeI-IHhIX )J,03HMeTpH'-IeCI<HX 

H3MepemIH c HCIIOJih30B3I-IHeM COBpeMeHI-IOH p3)],HOMeTpH'-IeCKOH H )J,03HMeTpHLJeCKOH arrrr3paTyphI, 

pac11eTOB TIOJlett , C03)],3B3eMbIX pa3JlH11I-IhIMH HCTO'-IHHK3MH H3Jly-qeI-IHH H pac11eTOB pa.[(H3l(HOHHOH 

33WJ1Thl. Cry)J,eHTbI )J,omrmhr HMeTb crroco61-10cTh rrpmrnM3Tb rco1-mpen10e rexHw-1ec1<0e perne1me rro 

TIOCTpoe1-1mo pamral(HOI-IHOH 33ll(HThl c ycreTOM HOpM p3)],H3l(HOHI-IOH 6e30TI3CI-IOCTH H Tpe6oBaI-IHH 

oxpar-rr,1 or<py)Karoui,ett cpe)J,bI. 

Ko A 
pa3)1,CJIOB 

H TCM 

Pl 

P2 

P3 

2 CO,Il;EP)KAHIIE ,Il;IICUIIIIJIIIHbl 

PaJACJJ, Tel\rn 

)1,HCU,HnJIHHhl 

OcI-IOBHbie noH51TH5l H 

orrpe)J,eJleHH51 

B33HMO)J,ettcTBHe 

Pa3BHTHe aTOMHOH 3HepreTmrn - o6neKTHBI-I351 peMhI-IOCTh 

peweI-IH51 3HepreT1111ec1rnx rrpo6neM. 3a)J,311H pamrnUHOHI-Ioro 

KOI-ITpOJI51 Ha rrpe)J,IIj)H51TH51X 5l)J,epI-I0-3I-IepreTW-IeCI<Of0 l(HKJI3. 

OrracI-IoCTh 3Bap11HHhIX c11ryauHH:. ITocJle)J,CTBH5l 

paJJ,H3l(HOI-IHhIX 3B3pHi1. Heo6xoJJ,HMOCTh 3I-I3HH51 ocI-IoB 

)J,03HMeTpHH H 33ll(HTbI OT H3JiycieHHH )J,J151 crrel(H3J1HCTOB 

rrpem1pH51THH 51)],epHo- 31-1eprerw-iec1<0ro umrn3 11 

p3)],H3l(HOI-!HhIX TeXI-IOJlOfHH. 

UeJlH H 3a)J,311H r<ypc3, ero crpyKTyp3, ocHOBHhie rpe6oB3HH51 K 

ypom-uo 3H3HHH . 

11cT011I-IHKH 110HH3Hpy10mero H3JiyqeHH5l, HX THTibI , 

rrnaccmlrnK3l(H51. OcHOBI-Ibie rroH51TH5l 11 eJJ,HHHl(bI H3MepeHH51 

BeJIH'-IHH, X3paI<TepH3YIOll(HX IIOJI51 HOHH3HpyI-Oll(HX H3JiycieI-rnH . 

.D,o30Bbre X3par<TepHCTHKH, O)J,I-I03HaLJHO X3p3r<TepH3YJ-Oll(He 

p3)],H3UHOI-IHbIH 3cpcper<T. Me)lcJJ,yHapoJJ,H351 CHCTeM3 e)J,m-mu CH 

H BHeCHCTeMHhie e)J,HHHl(bl H3MepeI-IH51 )J,030BhIX 

xap3r<TepHCTHK, 11x CB513h. ITornomeHI-1351 )J,033 11 KepM3. 

3KCII03Hl(HOHH351 )J,033. B3BernHB3IOll(He Ko3qHp11u11eHTbI. 

3rrnHB3JieHTH351 )J,033, eJJ,HHHl(hI H3MepeHH5l. KonJleI<THBH351 

3KBHB3JleHTHa51 )J,033. 3cl)cpercTHBH351 )J,033. 

AKTHBHOCTh p3)],HOHYKJ1H)J,a. 3aKOH p3)],HOaKTHBHOro p3CTI3)],a. 

CB513b 3KTHBHOCTH 1-ryr<JIH)J,3 c ero M3ccoi1 , 3KC1103HUHOHHOH 

JJ,030H 11 TIJIOTI-IOCTbIQ TIOTOK3 )J,J151 roqe-c.rnoro raMM3-HCTO'-IHHKa. 

061[(351 X3paI<TepHCTHKa B33HMO)J,eHCTBH51 H3JiycieHH51 c 



P4 

PS 

P6 

!13JiyYeHM51 C 

BemecTBOM 

E11onor11 qec1<0e 

,IJ,eHCTBHe 113Jiy<-IeHl1H. 

HopM11poBai-rne 

,IJ,030BOH Harpy3KI1 Ha 

'-IeJIOBeKa 

3am11rn oT 

MOI-ll1311]JYIOW:I1X 

H3J1yc1er-mH. 

Knaccmlrnr<au;1151 

Bew:ecrnoM. B3a11Mo,IJ,ettcTB11e 3apmKeHHhIX YaCTttU: c 

BemecTBOM. Oco6eHHOCTH B3attMO,IJ,ettcTBI151 :rneKT]JOHOB co 

cpe,IJ,oti. Coon10lllett11e pa,IJ,11au110HHhIX 11 110Ha3au110HHhIX 

noTeph, 11X 33BI1CI1MOCTh OT 3Hepr1111 11 aTOMHOro HOMepa 

cpe,IJ,hI. Onpe,IJ,eneH11e MaKCHMaJihHOro npo6era aJihcpa LJaCTHU: 11 

3JieKT]JOHOB B cpe,IJ,e . 

B3a11Mo,IJ,eH.crn11e (lJOTOHHoro M3JiyYeH115J c BemecTBOM. 

<!>oT03Jier<Tp11t.rec1<0e norJiomeH11e, KOMnTOHOBCI<oe pacce51I-me 

11 3(P(l)eKT o6pa30B3Hl151 nap, 3aBHCHMOCTh napu:HaJihHhIX 

CeLJemrti OT 3Heprmr H 3Cp(peKTI1BHOro aTOMI-IOro HOMepa. 3aKOH 

ocna6Jcemrn (p0To1-rnoro 113nyc1eH115I B reoMeTpHH Y3Koro nycma. 

3(p(l)eKTHBHhIH aTOMHhIH HOMep CJIO)I<J-IOro Bemecrna. 

B3a11Mo,IJ,eH.crn11e tteH.TpoHoB c BemecTBOM, 1rnaccmlm1rnu1151 

HeHT]JOI-IOB no 3Heprn11. B11,IJ,hI B3a11Mo,IJ,ei1:cTBI15J HeHT]JOHOB c 

BemecrnoM. 3aMe,IJ,nem1e 6hICTphIX tteH:TpOHOB. Pa,[IJ13UHOHHhIH 

3axBaT, 3aB11c11MOCTh cet.JeH115I 3axBaTa OT 3Hepr1111. OcttOBHhie 

npoueCChI B3311MO,IJ,eHCTBI151 HeHTpOHOB c 611onor11LieCKOH 

TI<aHhlO. <!>opMttpoBar-me ,IJ,03hI B 611onor11qec1<0H: TKaHH. 

E11onornqec1<0e ,IJ,el1crn11e 113nyt.Jett11H:. ITepBttLJHhre Mexa1-rn3MhI 

,IJ,ei1:cTBH51 110H11311py1omero 113IIyLJeH115J. Bo3MO)KHhie 

nocne,IJ,CTBl151 o6nyqemrn mo,IJ,ei1:. CoMaTH'-1ec1mi1 11 

reHeTHLJeCI<HH 3(l)(l)eI<ThI. JlycreBa51 6one3Hh. qyBCTBJITeJihHOCTh 

opraHOB I< pa,IJ,11aumr, B3BeIJll1BaIOU!He K03Cpcp11u:11eHThl. 

ITpm1u11nh1 no,IJ,XO,IJ,a K 1-ropM11poBaHmo ypoBtteH: 06nyc1emrn. 

Jlrrnei1:Ha51 6ecnoporoBa51 Kottu:enu1rn .. 3ar<oH P<!> «0 
pa,IJ,11au:110HHOH 6e3onacttocT11 Hacene1rnm>. OcHOBHhie 

rrp11HUI1Ilhl pa,IJ,11au110HHOH 6e30IT3CHOCTl1 . 

HopM11poBa1rne BI-IyTpeHHero 06nycreH115r. PernaMeHTttpyeMhie 

Benw-rnI-IhI, xapm<Tep113yIOm11e BHyrpeHHee o6nycrer-me: 

,IJ,onyCT11Mhie ofrheMHhie 3KTl1BHOCTl1 (,[(OA), rrpe,IJ,eJI fO,ll,OBOro 

IIOCTYIIJieHH51 (ITfIT), ,ll,OIIYCTl1M351 y,IJ,eJihHa51 aICTl1BHOCTh 

(,[(YA). 
<!>OHOBOe o6nycreHHe '-IeJioBeI<a OT ecTeCTBeHI-IhIX rrp11pO,ll,I-IhIX 

11CTO'-IHHKOB 11 KOCMl1'-IeCI<Oro 113Jiy'-leHl151. 

HopMhI pa,IJ,11au:110HHOH 6e3orracttocT11 HPE-99/2009. 

KaTerop1111 o6nycraeMhIX n11u. Tp11 rrnacca HOpMaT11BOB. 

OcHOBHhie rrpe,IJ,eJihI ,IJ,03. ,[(orrycT11Mhie IIJIOTI-IOCTl1 noTOKa 

'-IaCTHU 11 ,n:onycT11Mh1e ypoBHI1 3arp513I-IeH115l . ITnam1pyel\10e 

noBhillleHI-Ioe 06nyc-reH11e. 

3am1.ua OT (lJOTOHHOfO H3Jiy<-Iemrn. 3aKOI-l ocna6JieHl151 

113nyt.JeHm1 B Bew:ecTBe c yc-1eTOM MHOrorcpaTHoro paccem-I115J B 

3alll,HTe. <l>m<TO]JhI HaKom1eH115!. Pac'-leT 33W:HThI OT raMMa-

113nyt.JeH115! TO'-Ie'-IHhIX raMMa 11CTO'-IHHKOB c 11CIIOJlh30B3Hl1eM 

CJIOeB IIOJIOBHI-IHOro OCJia6JieI-II151. MeTO,IJ, KOHKyp11py1-ow:11x 

JJ11H11H.. 3am11Ta OT peHTreI-IoBcKoro 113nyt.JeH115l. AnropHTM 

pact.JeTa 3alll,!1ThI OT 3JJeKTpOHOB 11 6eTa-113nyt.JeH115!. Pact.JeT 

33lll,11Thl OT TO]JM03H0f0 113JJy<-IeH1151 3JieI<T]JOHOB 11 6eTa-LJaCT11U. 

3am11Ta OT Hei1:Tpo1-10B, ocHOBHhie np11I-IU:HIIhI. MeTO,IJ,hI pact.JeTa 

roMoreI-II-IOH 11 reTeporeHHOH 33W:I1ThI OT I-IeHT]JOI-IOB. 

Ar<T11Bau1151 rrp11 06Jiyqer-rn11 TeIIJIOBhIMH HettTpoI-IaM11. 

Bh16op 3am11THhIX MaTep11anoB. 

Knaccmlrnr<au1151 MeTO,IJ,OB ,n:o311MeTp1111. Cpe,IJ,H5151 3I-Ieprn51 



P7 

MeTO,[(OB ,[(03HMeTpH11. 

,Uo3HMeTpH5! 

cpOTOHHOrO H3Jlr1eHH5I, 

6eTa-113nr1eH115I 

1101-1006pa30BaHH5I. I101-rn3aIJ,I10HHhie MeTO,[(bI )J,03!1MeTpI111. 

I10H113au11om1h1e r<aMephI, rrpm-rurrn pa6oThI, rrnaccmlnmau115I. 

CooTHOIIIeHHe Me)KL\Y HOHH3all,HOHHhIM TOKOM H MOlll,HOCThlO 

)J,03bl. 3aBHCHMOCTh '-IYBCTBHTeJlhHOCTH HOHH3aUHOHHhIX J<aMep 

OT 3HeprHH raMMa-I<BaI-ITOB. 

fmos&1e cqeTqmrn (nporropu110HMhHhie, fei1repa-M101rnepa). 

3cpcpeKTHBHOCTh H 33q cqeT'-111KOB feH:repa-M10nnepa. 

JlIOMHHecueHTHhie MeTO,[(hl )J,03HMeTp11H, npHHUHII, 

1rnaccmp11KaUH5I. PaJJ,HocpoTomoMHHecueHTHhre ,ll,03HMeTphr. 

CUHHTHJlJ15IUHOHHhIH MeTOL\. I1p11Hu11rr ,[(ettCTBH5I 

CUHHTI1J1J15IUHOI-rnoro ,[(eTeI<Topa. Tpe6osamrn K 

co,11HTI1JlJ15ITopy. 33q .[(Jl5I opra1-rnqecrrnx 11 HeopraHH'-JeCKHX 

CUHHTI1J1Jl5ITOpOB. 

TepMomoM11HecueHTHhre (TJl,[() 

,[(ei1:crn1rn, Tpe6osaH115I K MaTeprrany 

,ri:o311Me1vos, nperrMyw,ecTBa. 

)J,03HMeTphI. I1pHHUI1II 

)l,03HMeTpa. T11nh1 TJl,U-

,Uo3I1MeTphI, OCI-IOBaHHhie Ha OKpaIIIHBaHI111 CTeJ<OJl I1 

rrnacTHKOB. Kanop11MeTp11LJecrrn:H MeTOL\. 

<Dornrpacp11qec1rn:H MeTOL\. XHMH'-recrmH: MeTOL\ L\0311MeTp1111. 

CpaBHeHHe napaMeTpoB HH)l,HBH,ri:yanhHhIX .D,03HMeTpOB 

pm1111<-rnoro T11na. 

MeTO)l,hI perncTpaUHH Hei1TpOHOB. I13MepeHH5I IIJIOTHOCTH 

)J,03HMeTpr-rn H 3aw,11Ta IIOTOI<a HettTpOHOB c HCIIOJlh30BaHHeM CUHHTHJ1Jl5IUHOHHOH H 

OT HeHTpoHOB HOHH3al."(HOHHoH: MeTO)J,HK. TpeI<OBhie ,ri:eTeI<TOphI. ABap11i1HhIH 

TpeKOBhIH )J,03HMeTp . AKTHBaUHOHHhlH MeTO)J,. .D:o3HMeTpH5I 

Hei1TpOHOB B cMeIIIaHHhIX raMMa-HeH:TpOHHhIX non5Ix. MeTO)J,hI , 

HCIIOJlh3yeMhJe )J,Jl5I paC'-IeTa 3alll,HThI OT HeHTpOHOB. 

3 PACilPE,LJ,EJIEHME yqEEHOro BPEMEHM 
(no 0'-IHOH cl)OpMe 06yc1eHI15I) 

3.1. Pacnpe)J,e.r1e1-rne )],Jin 1nrrneMou )J,Hc1um.r1HHhl aymnop1-1ou 1-1arpyJ1\'.H H 1rnHTpo.r1h1-1h1x 
MeponpHnTHM no paJ)J,eJ1aM )],Jin 01.rnou c)>0pMh1 06r1emrn 



Ta6m1ua 3.1. 

- - --·-· .-,-·---,- · ·-· ···-· ,-- .. -,.., ., . 

P a3,£1en Al.1Cl.1vmm1Hbl 
Ay,£11.1TOpHas:i CaMOCTOs:lT8JlbHas:i pa60Ta: Bl.1,£\ bl , KOJlW-leCTBO 1.1 06beMbl Meponp1.1s:irni1 

Harpy3Ka (4ac.) 

noAroTosKa 
no,llroTOBKa K 

no,llrOTOBKa K ay,lll.1TOpHblM BbrnonHeHvie caMOCTOs:iTeilbHblX BHeay,£11.1TOpHbl X 
:;; K KOHTpOilb-

aTTeCTaljl.10HHblM :!i HblM 
3aHs:irns:iM (4ac.) pa60T (KOJl l.14.) I 

0 .!l Meponp1.1m 1.1 
Meponp1.1s:irns:iM 

Ctl c; 
(4ac.) 2:- 0: :!i o~ s:lM (KOJll.14.) :!i s: f- Q. . 

Q) f- 0 . f- 0 :;; :;; 0: \0 
~ 't;; :!i I Ctl 

Q) I Ctl Q) 0 0 :T 
f-

Q) 
Ctl Q. s: Q) 6. ~ 

Q. .._ 
0: ""~ >S: f- 0 0 . -i Q) >. 0 . 

cU s: "' Q) Ctl f- s: Ctl . Ctl 0 f- - I Ctl "":;; Ctl s: :!i s: 
~ 0 s: Q) :T 0: f- Ctl g 

:T Ctl f- Q. Q. Ctl Ctl:;; "" . . >. 0: f- s: I S: c; Ha1.1MeHosaH1.1e pa3,llena, c; .._ 
:::r s: :!i ~ I 0: ~ c ~ f- 0 0 c Q. 6:;; 0 Ctl f- "" s: 0 :T i§ (lJ Q) Q) 

Q) 

"" "" I Ctl I 0 \0 (lJ 
Q) 

Q) f- "" (lJ f- \0 . s: q Te Mbl q 0 
Q) 0 Q. 0 "' Ctl :;; ~ 2 \0 Ctl f- >S: f- \0 Ctl. :T 0 Q) 0 0: Ctl :;; c- ~ ~ c "' co Q) 0 

.._ 
"' 0 .a. 'o: 

\0 0 f- s: . 
"' c; Q) ci i1l_ ~ Q) Ctl Q. i1.l- 'o: s: Ctl Q. Q. >. Ctl Ctl I Ctl Ctl :T f- 0 0 0: Q) 0 Q. (lJ c; Q. .._ Ctl Q. 0 Q. s: I I • Q. >. 

Q) Q. Q. s: Ctl .._ s: Ctl 0 co 0: 
0 t 0 0 Ctl f- Q. c .._ c 0: (lJ s: Q) f- s: 0 

f- Q. OJ Q) :::r I I Q. 0 0: Ctl c "' 
0: Q. 

~~ 0: >S: c:t:o Ctl "" Q. :;; 
Q) :::r f- :;; q 0 "" 0 0 "" s: 0: "" (') \0 c 0: Ctl c 0 Q. I 0 ~ :r: 0 Ctl 0 c Ctl \0 Q) :;; Q. ~ = I 0 

~~ >. I Ctl Ctl 0 c Q) .!l -S ~ "' !>::'. Q. OJ 0 Q) 0 (lJ (lJ c; C') Q) s: "" 0 Ctl c; Q) f- s: J 3 :T 
Q. I f- "" ~ i: 0 0 Ctl:;; c; c; 

"'r- ~ Q. Q. (1) (i; c c; 0 Ctl 
.._ 

s: Q) f- 0 I 0 0 Q) c ( :;; ( Ctl s: Q. :T 0 hi 0 Q. Q. Q) s: Q. Q. ..,,, 
Q) B- :s; 0 i1l: :;; B- q 0 \0 2 f- -

~ 0 0 B- c; 
0 Ctl Ctl :T >. >. 

I :T B- c; co \0 
~~ c:[ 

Ctl s: 
(lJ (L Q. 0 !>::'. !>::'. Q) 0 Ctl 

Ctl Ctl Q. Q) Ctl 0 C') :s; s: 
Q. c; I~ 

L (L q Q) "' (L OJ !>::'. .s c I 
Q. Ctl 

s Q) Q. 

c 
Pl Bsenem1e 2 2 2 0 

P2 
0CHOBHble nOH51TH51 H 

6 4 2 2 2 2 1 1 
onpeneneH115! 

P3 
83aMMO}leflcTBl1e 

19 8 4 1 3 11 7 2 1 4 2 1 2 1 
111ny<1eH115l c Bell(eCTBOM 

611onor114ecKoe nei1cTs11e 

P4 
111nyYeHMH. 

8 4 4 4 2 2 2 1 
HopM11posaH11e no1osofi 

Harpy3Kl1 Ha YenoBeKa 

P5 
3aurnrn OT 110H11111py10-
lllMX 113nyYem1fi 

27 14 8 2 4 13 11 3 2 6 2 1 

Knacc11qrnKaUH5! MeTOJlOB 

P6 
}10311MeTp1111 . 

48 26 10 10 6 22 18 4 8 6 
2 

1 2 1 
.D:o311MeTp1151 cpOTOHHOro 
111nyYeH115!. 

P7 HefiTpOHHa51 no311MeTp1151 16 10 4 2 4 6 6 2 1 3 

Bcero (4ac), 6e3 y4ern 

no,D,roTOBK!.1 K 

aTTeCTaljl.10HHblM 
126 68 34 17 17 58 46 14 13 19 0 8 8 0 0 0 0 0 0 0 0 4 0 4 

Meponp1.1s:iT1.1s:i M: 

Bcero no .i::111c1..11mn11He 
144 68 76 B T.4 . npoMeJKYT04Ha>i aTTeCTal.1!.1>l 0 0 18 ('lac.): 

~ 



4 OPf AHM3AU:lUI IlPAKTM1IECKMX 3AHHTMM, CAMOCTOHTEJibHOM P AEOTbI II 
A TTECT AUMM no ,ll,MCUMilJIMHE 

4.1. Jla6opaTopHbIH npa1n1rn.:yM 

lfoA BpeMn 1-1a 
paJAeJia, HauMeHoBaHue pa6oTM BbinOJIHeHHe 

TeMbl pa6oThl (qac.) 
I1ccJieL1,0Batt11e 3aI<OHOB OCJia6JieHH51 cpOTOI-IHOro 

P3 , P6 1nJirre1-m.sr B sew,ecTBe. 3aw,11Ta OT raMMa-113nrreH11.sr 4 
Cu,11HTHJim111,110H1-Ibitt MeTOLI. LJ.03HMeTp1111 

)J.0311MeTp11.sr ~-H3Jir1e1nrn. 3aw,11rn OT 6eTa-H3Jiyqett11.sr 11 

P5 ,P6 TOpM03I-IOro I13Jiyqef-IH51. 5 
TepMomoMHHecu,eHTHbIM MeTOLJ. LI.0311MeTp1111 

I1ccneL1,0Bar-rne 3HepreT11qecr<oi1 3aBHCHMOCTH 

P3,P6 
LIYBCTBHTeJibHOCTH L1,eTer<TopoB H3Jiyc.rer-rni1 4 
)J.o3HMeTpH.sr cpOTOHHOro 113nyqemu1 c ITOMOlll,blO 

fa30pa3p.sIL1,HblX CLJeTc.IHKOB 

P7 
,D,o3HMeTpH51 HeHTpOI-IHOfO H3Jlyt-Iemrn. 3aw,I1Ta OT raMMa-

4 
Hei1Tpo1-rnoro HCTO'-IHHKa H3Jiyt-JeHHM . 

Bcero: 17 

4.2. IlpaiffH'-IeCKHe JaHHTHH 

e<:I BpeJVrn 1-1a 
~ e: :2i <l) 
0 ~ TeMa Ja1-rnT1u1 ~ npoBe)J,eHHe 
~ M <l) 

e<:I I- JairnTHH ('-me.) 0. 

P2, P4 
BBow-roe 3amrrne. OcHOBHbie rrom1T11.sr 11 orrpeL1,eJiett11.sr. 

2 
1-Ioplvlbl paL1,!13ll,HOI-IHOM 6e3orraCHOCTH l-IPE-99/2009. 

P6 
MeTOLJ.bI LJ.0311MeTp1111, pacLJeT qyscTBHTeJibHOCTH 

10 
Ll,eTeI<TOJJOB, «XOLl,a c )KeCTKOCTbIO)) 

Pac'-IeT 3aIIJ,HTbl o raMMa-11311y<-1eI-Im1TOLJe'-rnoro11 

P3-P5 
ofrneMr-roro HCTO'-IHHKOB, MeTOLI, KOHKyp11pyrow,11x ,., 
JIHI-IHH, 3aW,HTa OT 3JleI<TpOHOB H 6eTa-H3Jiyt-IeHH51, 

.) 

3aW:HTa OT TOpM03HOro l13Jly<-Ier-rn.sr 

P7 MeTOLJ.bI pac'-IeTa 3aIIJ,HTbI OT aei1TpOHOB 2 

Bcero: 17 

4.3. CaMocTonTeJibI-Ian pa6oTa cTyAeHTOB 

4.3.1. IlpmwepHbllt nepe'tef-fb nteJl'l oo.11u1umux pa60111 
1. PacqeT 3aw,11TbI OT TO'-Ie'-rnoro 11cToq1-1m<a raMMa-11311r1emrn (Bap11aHTn1); 

2. Pacc.1eT 3aw,11TbI OT ofrneMHoro 11cT01rnm<a raMMa-113Jiyqemrn (Bap11aHTb1); 

3. Pac'-reT 3aW:HTbI OT TO'-IeLII-Ioro HCTOLJI-IHI<a I-IettTpOI-II-Ioro 11311yLJett11.sr (BapttaI-ITbr); 

4. Pac'-reT 3all.(HTbI OT TOpM03I-Ioro 11311yqe1-I11.sr HCTO'-IHHI<a 6eTa-113nyqeH11.sr (Bap11aHTb1); 

5. PacqeT 3all.(HTbI OT HCTO'-n-mr<a peHTreHOBCKoro 113nyc.reI-I11.sr (Bap11aHTb1); 

4.3.2. Ilpu.11,tep11b11J. nepe'teub me.11,t 2parfnv1ec1<Ux pa60111 
He npeLI.yCMOTpeI-Io 

4.3.3. Ilpu.11,tep1tb1tt nepe'teflb nie.111 pe</Jepamoa (1cce, 11wop,1ec1<ux pa60111) 
He npeLI.yCMOTpeHo 



4.3.4. flpu.Mep11b11'1 nepe11e11b meAt pac11enmb1x pa6om (npozpaA'IJlUlbfX npooyf(fnoe) 
He TI pe.z:i:ycMOTpeHO 

4.3.5. flpuA-tepHblll neperteub meM pac11enuw-zpa</JU'tec1<ux pa6om 
He rrpe.z:i:ycMOTpeHO 

4.3.6. flpuAup1-wfl nieMamu1<a Kypcoeozo npoe1<ma (pa6omb1) (uuoueuoyanb1wzo unu zpynnoeozo) 
He rrpe.z:i:ycMOTpeHO 

4.3. 7. flpuA,tep1-u11t'l nepe11eub meJl1 1w1-m1po!lbflbfX pa6om 
He rrpe.z:i:ycMOTpeHO 

4.3.8. flpuAtepl-l(ffl nteM{l/1Ulf({l /(OJIJlO/((JllYJlW(J 

TeManma KOJIJIOKBHYMOB rrom-rocThIO coorneTcrnyeT TeMaM na6opaTopHhlX pa6oT. 

5 COOTHOUJEHME PA3,L(EJIOB ,L(HCI(HTIJIHHbl H IlPMMEH.HEMblX METO,L(OB II 
TEXHOJIOrMM OEY1IEHM.H 

<l>opMbl y<1e6HblX 331HITHH H BH,,-.bl y•ie6HOH pa60Tbl 

<l) 

0. ~ 
crj 

:s: 1 
f--< 
~ f-- <l) ro ::r1 

0 crj 
0:: :s: ro lO [---< f--< 

Ko,,-. :i: f- ~ ~ f--< f--< °" ro ~ crj 0 0 ro 0:: 0 0 0 

~ § 
0.. lO lO M :r: lO lO i:o (1j crj ::s 

pa3,,-.eJla, A1.:T11B1-1ble n ci. ro ::;;: t: crj 
crj f--< ::r1 0-. °" >-. M 

8~ ~ 0.. °" ::;:: '--' ::;:: 0:: ro <l) 

~~ j 0. l:S ~ TeMbl HHTepaKTHBHble :s: :r: 0 g) 
t<: --& [---< i:o 

::r :s: :r: 0. ro 0:: :;: crj ~ :r: ::.::: 

MeTo,,-.1>1 o6y•IeHJHI ~ ::;;: 0. ro "' :r: ::.::: ro :I °" (j.) ,.Q 0 
,,-.11cu,1-1nJlH <l) :r: ::> u 

~ ~ 0 t:=i <l) 0 s (!) ,__..~ ~ ~ t:=i t::; () f- :s: = ::r I 0-. 0 t:=i 
Hbl ro 

~ ~ 
ro ::;:: crj 

~ E 
0 ~ °" 0 

:J'" 0. ::s °" :r: f--< ~ 
:s: 0 0 --& (!) f--< u :r: ID crj --& 0.. § (!) 0-. f- ro ~l ~ °" ::r 0 
~ t::; i:...... 

(!) u >--, 
~ ro 0.... ro ::.:::: 0. '-

t:; 0.... 

P2 npo6neMHOe 06y<1e1-111e + 

KoM3HL\ H3}1 p36orn + 

P3 npo6neMHOC 06yc1e1-111e + + 
KoM3HL\H351 p36orn + + 
npo6neMHOC 06yc1e1-111e + + 

P4 
KoMaHL(f-1351 pa6oT3 + + 

P5, P6 CTpo6neM1-1oe 06yYe1-111e + + 

KoM3HL\H351 p36orn + + 

P7 flpo6neM1-1oe 06y<1e1-111e + 
KoM3HL\H351 p36orn + 

6 IlPOI(E,L(YPbl KOHTPOAA B P AMKAX EAJIJibHO-PEMTMHrOBOM CMCTEMbl 

6.1. BecOBOH KO'.)CIH~HIJ,HCI-IT 31-Ja'-IHMOCTH MOAYJIH {ti,HCU,HnJIHI-lbl) B paM1rnx r1e61-10ro nJ1a1rn -

YTBep)I<,[(eH rreJ-TbTM COBeTOM CDH3HKO-TeXHOJIOrw-recr<Oro HHCTHTYTa, npOTOKOJI N2 8 OT 11.04.20 16. 
B TOM qHcne, 1rn3clH)>HLJJiCHT 31-Ja'-IHMOCTH H.:ypcOBhIX pa60T/npoe1noB, ecJIH 01-1H npeti,ycMoTpeHhI 

-1-1e npeoyc;,wmpe1w. 

6.2. Ilpou,eti,yphl TeKymetl H npoMemyTO'-IHOH aTTCCTau,1rn no ti,Hcu,HnJIHHe 

1.Jle1num: IW3CIHl>HUHCHT 31-la<IHMOCTl-I COBOH:ymlbl X pC3YJlbTaTOB Jlel\:U l'iOHHbI X 3atrnTHH - 0,4 



Te1cyma11 aTTecTau1111 Ha JlCl\:UllSl X Cpmrn - ceMeCTp, Ma1CCHM aJlb1-1a11 

y<1e61-1a11 HCJlCJl Sl ouemrn B 6aJ1Jlax 

n oceu1 em1e J/eJ(1(Ull CCM. 9 , HC)l. 1-8 40 

,[(o.MauwJ/51 pa6oma NI ceM. 9 , HC)l. 1-3 15 

/(OMC1UU1J1J1 pa6oma N2 ceM. 9 , HC)l . 4-5 15 

/(o.Mauu1J1J1 pa6oma NJ ceM. 9, HC)l . 6-8 15 

,[(o.~4au111J1J1 pa6oma N4 ceM . 9 , Hen . 9- 10 15 

BecoBofi 1rnJclHl111u11 e1-1T :i 1rnY 11 MOCTH p e:iyJlbTaToB Te1cy m e fi aTTecTa u1111 no Jle1cu1-111M - 0,4 
npoMC/ICYTOLll·l3S1 3TTCCT3U1151 no JlCl\:UHSlM - 3/GC/Me/I 

Bec0Bo11 1coJ cl>clrnu11 eirr 3H3'1H MOCTM p e:iyJlbTaTOB npoMe11cyTOL1HOH aTTecTau1u1 no JlCl\:UMSlM - 0,6 
2. npalCTllYCClrne/ce11<1111rnpc1rne 33 HS1TllS1: l\OJ CIHIHIUllCHT 3H3'111MOCTll COBOl<:ymlblX p e3yJlbT3TOB 

npa1CTH YCC1rnx/ ceM11Hapc1rnx 33 HS1T llH - 0,1 
Te1cyulaS1 aTTecTaUHSl 1rn npa1CT l·IYCCl\:MX/ce~u1Hapc1n1x 33 HS1THS1X Cpo1rn - c eMecTp , Mal\:CHM aJlbHa11 

y<1e6HaS1 HC)lCJl Sl OUCHl\:a B 6aJ1J13X 

n oce111 e11ue 3CIN5/111Ull ceM. 9 , HC)l . 9- 17 100 

BecoBofi 1rnJ clHlmu11e11T 3 H3'1HMOCTH p e3yJ1bTaTOB Te1Cymefi aTTCCT3UHH no npa1CTl·l'tec1rnM/ceM 1rnapc1c11M 

3l11HITllS1M- l ,0 
n (lOM C/ICYTO LIH3S1 l1TTCCT3UH51 no np31CTHYCClntM/CC~11-1H3pC1ntM 33HS1THS1M- 11e npeoy CMOl11jJellCI 

BecoBofi 1coJ cl>q111u1-1 e 11T 3Hl1LlllMOCTH pe3yJlbTaTOB npoMe11cyTO YHOH aTTCCT3UHH no npa 1CTH 'tec1mM/ceMH Hapc1.:11M 

33HS1TllS1 M- 0 
3. Jla6op aTO(Hlbl C 33 H51T lrn: l<'.Q)(l)(l>HUHCHT 3H3LIHMOCTH COBOICymtblX pC3YJl bT3TOB Jla6opaTOpHblX 33H51THH - 0,5 

Te1cyma11 aTTecTa u1-111 Ha Jla6opaTo p1-1b1x 3a1rnnmx Cpotrn - CCMCCTp, Ma1CcHMaJlbHa11 

r1e61rn51 HCJlCJlSl ouemrn B 6aJ1Jlax 

Bb1110;111e1111e ;w 6opamop11b1x pa6om 9 ceM. , 9- 17 HC)l . 40 

/{ OJ/JIOIW1/)'.M J 9ceM. , ~- 1 3 HC)l. 10 

/{OJIJ/0/(61/)'M 2 9 ceM ., 14-17 HC)l . 10 

0111•1 em 9 ceM. , I 0-17 1-1 en 40 

B econofi 1coJclHl>11u11 eHT 3Hl1LIHMOCTH p e:iyJl bTHTOB Te1cvmei1 aTTecTaum1 no Jla6opaTOPl·lbtM 3HHS1THS1M- l ,O 
npOMC/1\)'TO YHHSl llTTCCnHUHI n o Jla60(ll1TO(lHblM 3H HS1TllS1M- Ne npeoy CM0/11jJeJ/Q 

Beconofi 1coJc~qrnu11 e11T 3 Hll'IH MOCTll p e3yJ1bTaTon npoMe11cyTO 'HIOH aTTecTau111-1 no Jla6opaTop1-1b1M 3HH51THS1M- k 
llPOM .Jla6. = 0 

6.3. IIpoueJJ,yph1 TeH.:y1.1.1,ei1 tt npoMe~1~yTo-•rnoi1 arreCTauuu 1.:ypc0Boi1 paooThI 

He rrpe,LJ,ycMOTper-ro 

6.4. KoJ <)><)>HUHCHT 3Ha'-IHMOCTH CCMCCT)JOBblX pe3yJibTaTOB OCBOCHHSI MOJJ,ym1 (JJ,HCUHilJIHHbl) 

nopS1Jll\OBblH HOMCp CCMCCT(Jll (no )"IC6 HOMY n Jla Hy), B l<'.OTO (JO M K0Jc~clrnu11e1-1T 3 HH'IHMOCTH pe3)'JlbTaTon 

7.1.1. 
1. 

OCl3llll13HCTC51 MOll)'Jlb (m1cu11nmrna) OCBOCHHSl MO)l)'J151 B CCMCCTpe - k CCM. II 

CeMecmp 9 1,0 

7. Yt.JEEHO-METO,LI:ll1-IECKOE ll llHcJ>OPMAUHOHHOE OEECIIE•-IEHHE 
,LI:ll C[(MIIJlllHhl 

Ocuoaua.fl Rumepamypa 
HopMbI pa,LJ,Hal.l,HOHHOH 6e3orracHocTH HPE-99/2009 CaHHTapHbie rrpaB11na H ttopMaTHBbl 
CaHI111H 2.6. 1.2523-09. Pe)KHM ,LJ;OCTyrra: http ://docs.cntd.ru/docum e nt/902170553 

2. OcttOBHbie camnapHbie rrpaB1rna o6ecrrelfeHH51 pa,LJ;11au110HHOH 6e3orracttocTH (OCTIOPE-
99/2010) Pe)l<11M ,LJ,OCTyrra: http://docs .cntd.ru/docum ent/902214068 

3. rq_!]_'LQ__~f2__13.I1. ,lJ;03I1MeTp1151 H 33W:11Ta OT 110Hl1311py10mHx 113J1yqer-mH: : yqe6HI1K ,Ll;J151 BY30B 
I 13. TI. rony6eB; ITO,Ll; pe,Ll,. E. Jl. Crnm1posoit- 4-e 113,LJ;., rrepepa6. 11 ,LJ;OIT. - M. : 
3r-1eproaTOMl13,LJ;aT, 1986. - 465 C. 9 3 10 

4. MawI<OBHLI B.TI. , Ky,LJ,p5rnUeBa A .B. 3am11rn OT 
Hcnp. 11 ,LJ,on. M: 3 1-1eproaTOMl13,LJ,aT, 1995. - 496 c. 

110HH311py10m11x 113nycre1rnit 4-e H3)lai-me 
15 31<3 



7.1.2. /{ono!lflume!l/JfUlfl !ltunepamypa 
1. Ko3JIOB B.<D. CITpaBO'-IHHK ITO pa,n11au110HHOH 6e3oITaCHOCTH. M.: 3HeproaTOMtt3,naT, 2000. - 516 c. 

l23K31991 ro,natt3JJ:aHtt51 
2. MallIKOBH'-I B.IT. , ITaH'-Iemco A.M. Ocr-IOBbI pa,nttaUttOHHOH 6e3orracHOCTtt. Y'-Ie6HttK JJ:JI51 BY30B. 

M.: 3HeproarnMtt3,naT, 1990. - 175 c. 31 3K3 
3. ITpmrna,n:Hmr MeTponortt5l ttOHH3Hpyromttx tt3Jiy'-IeHtti1. I0.11. Eperame, 3 .K.CTerrattoB, B.IT. 

5Ip1rna. ITo,n pe,n. I0.11. Eperame. M.: 3HeproaTOMH3JJ:aT, 1990. 264 c. 11 3K3 

7.1.3. Memoour1ec1<ue pmpa6onmu 
1. A.IT. OK01-1e'-IHHKOB, B.A. ITycToBapoB. L(o3HMeTptt51: na6oparnpttbIH ITpaKTHKYM I Er<aTepm-r6ypr: 

YfTY-Yril1, 2010. - 100 C. 
2. MyJibTHMe,[(HHl-IblH rre6r-ro-MeTO,[(WJeCI<HH KOMITJieKC (pa3MemeH B Kacpe,npaJibHOH cenc 

Server EPD (DC\rre6a\,no3HMeTpH5I_PM) 
3. KoHCITeI<T JieKUHH ITO r<ypcy B 3JieKTpOI-II-IOM BH,[(e Ha cepBepe I<acpe,npbl 3 <D: 
Epd\ \DC\ Y qe6a \,no3HMeTpH5I _PM. 

7.2. IlporpaMMI-rne 06ecneqemi:eI1porpaMM1-rne 06ecneqe1-me 

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

7.3. PecypcbI HI-J(f>opMau,Ho1-IHo-TeJie1rnMMYHHirnu,Ho1-11-1oil ceTH «M1-1Tep1-1eT», HI-J(f>0pMau,HOI-IHO-
cnpanoLmh1e H UOHCI\'.OBbIC CHCTCMbl 

1. IToprnn m-rcpopMaUHOHHo-o6pa3oBaTeJibHbIX pecypcoB Yp<DY: http://study.urfu.ru 
2. 3oHaJibHa51 Harrna51 fo:r6m10Terrn Yp<DY: http://lib.urfu.ru 
3. IT011cI<OBbie c11cTeMb1: http://www.yandex.ru, http://www.google.com 
4. CBo6oJJ,Ha51 3I-IllHKJiorreJJ,H5l: http://ru.wikipedia.org 
5. Pocc11l1cKa5! 3sre1npom-ia51 ttay'-Itta51 6116sr110Te1rn: http://www.elibrary.ru 
6. PeclJepanrn1-ia51 6a3a mu-11-IbIX Scopus 
7. http://books.google.com - Google books 
8. <De,nepam:.HbIH ueHTp 11mlJOpMaUHOHHo-06pa30BaTeJibHbIX pecypcOB: http://eor.edu.ru/ 
9. http://nehudlit.ru/books: CITpaBO'-IHHKH H 3HUHI<JiorreJJ,HH 
10. http://scopus.com - Scopus 
11. http://scifinder.cas.org - SciFinder 
12. Tex1-rn 1-rec1rn51 6tt6JIHOTerrn - URL: http://techlibrary.ru/ 
13. http://elibrary.ru 
14. Enm-roe OKI-IO nocTyITa I< o6pa3oBaTeJibHbIM pecypcaM 

URL:http://window.edu.ru/window/library 
15 .3nernpotttta5l 6tt6mrnTerrn Pocctt:HcI<o:H rocynapcrnetttto:H 6H6JIHOTerrn (PfE) 

URL: http://elibrary.rsl.ru/ 
16. 3nernpomra5l 6tt6JIHOTerrn CattI<T-ITeTep6yprc1<0ro rocy,napcrneHttoro ITOJIHTexttH'-Iecrcoro 

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

7.4. 3 Jie1n·po1-1 11b1e 06pa3onaTeJi b1-1 1>1e pecypchl 

<DenepaJibHbri1: uer-np 11mJJopMaUHOHHo-06pa30BaTeJibHbIX pecypcoB http://eor.edu.ru/ 

7.5. MeTO,lJ,HL1ec1.:He y1rn3a111u1 wu1 o6yqaJOrn,Hxcsi no ocnoe1-1HIO AHCUHUJIHI-Ihl 

- o65!3aTeJihI-IOe ITocemer-rne neKUHH Benymero ITpeIToJJ,aBaTen51; neKUHH - octtoBttoe MeTOJJ,H'-1ec1<0e 
pyKOBO,[(CTBO ITpH H3y'-IeI-IHl1 JJ,HCUHITJIHHbI, B JieKUHH ITOJJ:p06HO, apryMeHTHpOBaHo If 

MeTO)J,OJIOfH'-IeCI<H CTporo paccMaTp11BaIOTC51 rnaBHbie rrpo6JieMhl TeMbI; 
- BeCTH ITO,[(fOTOBKY I1 aKTHBHYI-0 pa6oTy Ha na6opaTopHbIX 33H5ITH5IX; ITOJJ,fOTOBKa K Jia6opcrropHbIM 

33H5ITH51M BKJIIO'-JaeT ITpopa6oTKY MaTepHaJIOB JieKUHH, peKOMeHJJ,OBaI-IHOH rre6HOH mnepaTyphI 11 
MeTOJJ,tt'-Iecrrnx YKa3ar-m:H; 



IIO)J,fOTOBHT b ]( 3aW:HTe OTl.JCT IIO BbIIlOJH-IeHI-IOH pa6oTe ; 

C)J,aTb KO!-!TpOJibHbIH TCCT ITO Kypcy rrocne BbIIlOJIHCHI15l ncex na6opaTOpHbIX pa6oT. 

- y<-1e6HO-I1CCJieL(OBaTCJibCKa5l pa6oTa CTy)J,eHTOB, y<-IaCTHe B CTyL(eHqecI<HX Hay<-IHO-Te XHI1'-ICCKI1X 

KOHCllepeHUI15IX; yrrncTHe B TeMaTHqeCKHX HayqHbIX CCMHHapax. 



8. <DOH.ll: 011,EHffLJHhIX CPE.ll:CTB ,ll)UI nPOBE.ll:EHIDI TEKYIQEM 
nPOME)KYTffLJHOM ATTECTAil,IUI no .ll:IICU,IInJUIHE 

8.1. KPIITEPIIII Oll,EHIIBAHII51 PE3YJihTATOB KOHTPOJihH0-011,EHffLJHhlX 
MEPOIIPIUITIIM TEKYII(EM II nPOME)KYT01-JHOM ATTECT All,IIII no 
.ll:IICU,IInJIIIHE B PAMKAX I>PC 

II 

B pal\max EPC IT]JHMeHmOTC5! yrnep)KJJ,eHHbie Ha KaclJeJJ,pe K]JHTepHH ouemrnar-nrn ;::i;ocTmr<e1-rntl: 

CTyJJ,eHTOB no KmKJJ,oMy KOHTpoJrr:,1-10-oueHO'-IHOMY Meporrp115ITmo. C11cTeMa K]JHTep11eB ouen11BaHH5!, 

l<aK H rrpH rrpoBeJJ,eHHH rrpoMe)KYTO'-IHOH aTTeCTaumr ITO MOJJ,ymo, OI1HpaeTC5I Ha TPH ypoBH5! OCBOef-nrn 

KOMITOHeHTOB KOMITeTeHUHH: noporOBblH, IlOBbIIlleHHbIH, BbICOKHH. 

KoMnoneHThI npH31-lal\'.li YJJOBIUI OCBOCHIUI KOMilOHCI-ITOB IWMilCTCI-lll,HH 

KOMilCTCHLl,HH noporoBhIH IlOBblUJCI-IHhIH BbICO«HH 

31rn1urn CTyJJ,eHT JJ,eM0HcTp11pyeT CTy,n:eHT ,n:eMOI-1cTp11pyeT CTyJJ,eHT MO)KeT 

3f-IaHHe-3HaKOMCTBO, aHamITHqec1rne 31-ramrn: caMOCT05!TeJibHO 

31-ra1-rne-Korrmo: y3ttaeT yBepeHHO BOCI1pOH3BOJJ,HT 113BJiel<aTb HOBbJe 3Hamrn 

061,eKTbI, 5IBJieHl15I 11 H IlOHl1MaeT rronyi-1eHHble 113 OK]JY)Ka1ow:ero MHpa, 

ITOH5!THH, HaXOJJ,HT B HHX 3HaH115I, OTHOCHT HX K TOH TBOpLieCI<H HX 

pa3JII1'-II15l, rrp05IBJI5leT HJIH m-ro:H HCITOJib30BaTb )J,JI5I 

3HaHHeHCTO'-IHHKOB KJiaCCHCpHI<aUHOHI-IOH rrp11H5ITH5I peweHHH B 

rrony4eHH5I HI-rclJO]Jl\1aUHH, rpyrrrre, CaMOCT05!TeJ1bHO HOBblX H HeCTaI-IJJ,apn-IbIX 

MO)KeT ocyr.uecTBJ15ITb CHCTervraTH3HpyeT HX, CHTyaUH5!X. 

caMOCT05!TeJib1-IO yCTaHaBJIHBaeT 

peITpoJJ,yKTHBHbie JJ,eHCTBHH B3al1MOCB5!311 Me)KJJ,Y 

Ha)J, 3HaJ-IH5IMH rryTeM HHMH, IT]JOJJ,YKTHBHO 

caMOCT05!TeJibI-IOf0 II]JHMernreT B 31-IaKOMbIX 

BOCIT]J0113Be)J,el-IH5l 11 CHTyau115!X. 

ITp11MeI-IeHH5l HI-IqJOpMaUHH. 

YMCHIUI CTyJJ,eHT yMeeT r<oppeKTHO CTy,n:eHT yMeeT CTy,n:euT yMeeT 

Bbll10JIH5!Tb rrpeJJ,IlHCal-IHble CaMOCT05ITeJibHO caMOCT05ITeJibHO 

,n:eHCTBl15! ITO HHCT]JYKUHH, Bbll10J1H5!Tb ,n:eHCTBl15I Bbll10JIH5!Tb ,n:ettCTBl15!, 

anropHTMY B 113BeCTHOH (rrp11eMbI, orrepau11H) rro CB5!3aHHble c perneHHeM 

CHTyaUHH,CaMOCT05ITeJibHO perneHHIO Hecrnu,n:apTHbIX HCCJie)J,OBaTeJibCI<HX 

BblilOJif-rneT JJ,eHCTBH5I ITO 3a)J,a'-I, Tpe6yIOIUHX 3a)J,a4,)J,eMOHCTpHpyeT 

peweHHIO THITOBbIX 3a.D,a4, Bbl6opa Ha OCI-IOBe TBO]J'-IeCKOe 

Tpe6yIOIUHX BbI6opa H3 KOM6111-Iau1111 H3BeCTHbIX HCilOJib30Bam1e yMeHHH 

'-JHCJia H3BeCTI-fbIX MeTO.UOB, MeTOJJ,OB, B (TeXJ-IOJIOrHH) 

B rrpe.D,CKa3yeMO Henpe.uc1<aJyeMo 

H3Me1-1mor.uei1c>r c11Tyaum1 H3Me1-rnror.uei1.c51 c11Tyau1111 

JlHqI-IQCTHblC CTy,n:euT HMeeT HH3Kyro CTy.ueuT 11MeeT CTy .ueHT 11MeeT 

Irn'-ICCTBa MOTl1BaUHIO yi-1e6HOH BbipmKeHIIYIO MOTl1Baumo ]Ja3BHTYIO MOTl1BaUHIO 

)J,e5!TeJibl-IOCTH, ll]J05!BJI5!eT yi-re6uotl: .ue5!TeJibHOCTH, yqe6HOH Ii T]JY.UOBOH 

6e3pa3nwrnoe, ,n:eMOHCTpHpyeT .D,e5ITeJibHOCTl1, 

6e30TBeTCTBeHHOe II0311Tl1BI-IOe OTHOUJen11e I< II]J05!BJ15leT 

OTI-IOUJeH11e I< yi-re6e, 06yi-1eumo 11 6y.n:yr.ue:H HaCTOH'-IHBOCTb 11 

rropyi-IeHHOMY .n:eny Tpy.uoeotl: .D,e5!TeJibHOCTH, yBneLieHuocTb, 

rrp05IBIT5leT ar<Tl1BHOCTb. Tpy.uomo611e, 

caMOCT05ITeJibHOCTb, 

TBopqecrrnti rro.uxo.u. 



8.2. KPIITEPIUI OIJ.EHIIBAHII51 PE3Y Jlb TATOB IlPOME)KYTfflJHOM ATTECTAIJ.IIII 
TIPII IICTIOJ1b30BAHIIII HE3ABIICIIMOro TECTOBoro KOHTPOJ151 

TecrnpoBm-rne B paMKax HTK He rrpoBO)J,HTC5l 

8.3. Ol(EHOl-II-JbIE CPE):J;CTBA ):J;J151 TIPOBE):J;EHII51 TEKYil_J:EM 
II TIPOME)KYTOLJHOM ATTECTAIJ.IIII 

8.3.1. IlpHMeptlble 3aJJ,at-nrn JJ,Jrn rrpoBeJJ,emrn MIU-IH-IWHTpOJibl-lhlX B paMirnx yqefiI-lbIX 3aHSITHH 

11e 11peoycMompe1-t0 
8.3.2. Ilpmv1ep11bie KOHTpOJihHbte JaJJ,a'-rn B paM1rnx y'-1e611b1x 3a1rnTHH 

11e 11pec)ycMompe1-10 
8.3.3. IlpHMepHble KOHTpOJihl-lble I\'.eHCbl 

1-1e npeoycJH0111pe1-t0 
8.3.4. Ilepe'-1e11b npmv1ep1-1b1x BonpocoB JJ,JIH 3a'-IeTa 

1-te 11peoycMompe1-10 
8.3.5. Ilepe'-ICI-lh npHMepHhlX BOnpocoB JJ,JIH '.HGaMeHa 

1. E,!J,mrnua H3MepeHH5l rrornomem-1011 ,!J,03hI B cHcTeMe CM H BHec11cTeMHa5l e)J,11m1ua 

2. E,!J,m-rn:ua H3MepeHH5l 3Kc110311u110HHOH )J,03hI B CHCTeMe CM, BHec11cTeMHa5l em1mIUa 

3. E,!J,m-rnua H3Mepe1-rn51 3KBHBa11eHTHOH ,!J,03hI B c11cTeMe CM 
4. Emrn11ua H3MepeHH5l 3clJcper<THBHOH ,!J,03hI B c11cTeMe CM 
5. KaKOBa CB513h ar<THBHOCTH HCTO'IHHI<a 11 MOII(HOCTH 3KCIT03HUHOHHOH ,!J,03hI, C03,!J,aBaeMoi1 

HCTOLIHHKOM raMMa-H3Jl)1LieHH5! Ha 3a)J,aHHOM pacCT05IHHH? 

6. lfro xapainepmyeT clrnrnop 1-rnr<011neH115! rrpH perncTpau1111 raMMa-113nyqeH115! 

7. Kai< 3asncwr OTI-JOWeJ-IHe pa,!],HaUHOHHbIX H HOHH3aUHOHHbIX ITOTepb 3Hepnm 3J1eI<TpOHOB B cpe,!J,e? 

8. Kairnf:r Mexai-rn3M B3aHMO,!J,ettcTBH5! clJOT01-n-roro H3nrrerrn5! c BemecTBOM ,!J,OMHI-mpyeT, ecnn 

11c110J1h3)'eTCH HYKJrn)J, Arn-241 (E=59 10B), a Bemecrno HMeeT BhICOKHH Z J<IHl1? 

9. Kar< 06ecneLJ1rnaeTc5l 3cpcpe1<THBHa5! 3amwra OT raMMa- 113nyqeHn5!? 

10. OT lrero 3aBHCHT ceqe1-rne yrrpyroro paccem-m5! HeHTpoHOB rrpH cpHKCHpoBaHHOM yrne paccemnrn? 

11. KarcoB cornacHo HPE-99 ocHOBHoil: rrpe,!J,eJI 3cpcper<THBHOH )J,03bI )J,JI5! rrepcoHana rpyrrrrbI A? 

12.Km< o6ecneLIHBaeTC5! 3CpcpeKTHBHa5l 3all(HTa OT 113JiyqeHH5! peHTreHOBCKOH Tpy6Irn? 

13. Kmme MaTepHaJ1bl HCITOJlb3YIOT rrpH rrpoeKTHpOBaHHH 3CpcpeKTHBHOH 3aW:HTbI OT 3JieKTpOHOB? 

14. Kmme MaTepnaJibI HCITOJlb3YI-OT rrpH rrpoeKTHpOBaJ-IHH 3CpcpeKTHBHOH 3all(HTbl OT HeHTpOHOB c 

IUHpOKHM 3HepreTHLJeCKHM crrernpoM? 

15. qTO TaJ<Oe 3HepreTwrecr<a5! 3aBHCHMOCTb qyBCTBHTeJibHOCTH? 

16. KaICOBa OCHOBI-Ia5! xaparnepHCTHI<a CUHHTHJIJI5IUHOHHOro )J,eTeKTopa IUHpOKOro rrp11MeHeHH5I? 

17. B I<aKOM )J,Harrm01-1e H3MeH5leTc5! H LITO xapaKTep113yeT B3Bern11Ba1-0m11il: K03cpcp11u11eHT WR )J,JI5l 

OT)J,eJibl-fblX BH)J,OB H3Jl)'1-IeHH5! rrpH pacqeTe 3KBHBMeHTHOH )J,03bl? 

18. B03Mm1<1-10 JIH rrp11MeHeH11e rmopf:l3p5!,!J,HbIX cLJeTlIHKOB )J,JI5! per11cTpau1111 Hei1TpoHoB? 

19 . OT r<ar<Hx rrapaMeTpoB 3aBHCHT cparnop Ha1<0nneHH5!? 

20. MoryT Jrn 3J-IaLJemrn 3cpclJe1<THB1-1o:H )J,03bI 11 3I<BHBaneHTHOH ,!J,03bT coBrra)J,aTb? 

· 21. Pacl1eT pa;:u-rnuao1-1Hoi1 3am11Tb1 OT TOlieLrnoro raMMa-HCTOLIJ-IHI<a. 

22. PacLieT pamrnUHOHHo:H 3aW:HTbI OT o6neMHoro raMMa-HCTO'-II-IHI<a. 

23 . Pacl.feT pa,!J,11ari:110HHOH 3all(HTbI OT 6eTa-113nyqeHH5!. 

24. PaclfeT pamrnu11or-rnoi1 3aUJ,HTbI OT TOpM03Horo H3JI)1LieHH5! 6eTa-'-raCTHU. 

25. PaclreT pa,!J,nau110HHOH 3all(HThI OT HetiTpOHHoro HCTO'IHHr<a c rrp11MeHeH11eM HOMorpaMM. 

26. PaC'-IeT pa,!],HaUHOHHOH reTeporeI-IHOH 3all(HTbl OT HeHTpOHHOro HCTO'IHHJ<a c HC110Jlb30Bar-meM 

ceLrem1i1 BbIBe)J,eI-IH5!. 

27. Pacl.feT pa,!J,11au110HHOH 3all(HTbI OT HeliTpOHHoro HCTO'-IHHKa c HCITOJib30Bai-rneM MeTO)J,a )J,JIHH 

penar<cau11H:. 



8.3.6. Pecypchr AllHM Yp<l>Y, CKY,l( Yp<l>Y AJISI npoBeAeHHSI TecTonoro rrnHTpoJin B pa1Vrn:ax 
TeH:ym,eu H npoMC/I\YTO'HIOH aTTCCTaUHH 

1-te UC/10Jlb3)ll0111Cft 

8.3. 7. Pecypcbl c]>3JIO i(JlSI npoBei(eHHSI He3aBHCHMOro TCCTOBOro IWHT[lOJlSI 
1-te UC/10!Lb3)ll0111Cfl 

8.3.8. H1neptteT-Tpe1-1a;1cepb1 
1-te UC/10f lb3)ll0111Cfl 

8.3.9. IlpHMepHblC 3ai(airnSI B COCTaBe AOMaurneu pa60Tbl 
(meKCmbz 1 aoa1-ru£i) 

ToI.Je'-IHbIH HCTO'-IHHK 137Cs (aKTHBHOCTb A=2* 108 EK) HaXOLJ;HTC5I Ha paCCT05IHHH 50 CM OT orrepaTopa 
(rrepc01-1an rpyrrrr11 A). Orrpe;:i:enHTh TOnW:HHY Jall.(HThI H3 CBHHU:a, 06ecrreLJHBa10w:y10 6e3orracH11e 
ycnoBH51 pa60T11, ecnH orreparnp pa6orneT c 3THM HCTO'-IHHKOM 2 qaca B ;:i:eHb H ;:i:pyr11x pa6oT c 
110HH3HJJYIOll.(HM 111nyqe1-rneM He Il]JOBOLJ;HT. 

Oneparop (nepco1-rnn rpynrr11 A) pa6orneT c TOI.Je'-IHhIM HCTO'-IHHKOM 60Co (ar<THBHOCTh A =2* 108 Er<) 
rronH&Ii1 pa6oI.Jm1 ;:i:eHb. Orrpe;:i:en11T paccT05IHHe, 1-ia KOTopoM o6ecne'-rnBaIOTC5I 6e3onacHbie ycnoBH5I 
pa60Tbl. 

l1MeeTcH TOLJe'-IHbIH H30Tpom111i1 (Pu- Be) HCTOLJHHK Hei1TpOHOB, 11cnycKmow:11i1 

W=2 * 10 7 
611cTp11x HeHTp. /ceK. Onpe;:i:enHTb paccT05IHHe, Ha KOTopoM Mmr<eT pa6oTaTh rronHhIH 

pa6oLrni1 ;:i:eHb rrepcor-rnn rpynnbI A 6e3 npHMeHeHH5I 3all.(HTbI. 
Heo6xo;:i:11M11e ;:i:mn-1r,1e )J,n5I pac'-1ern B35ITh 113 crrpaBOLIJ-IHKa H HPE-99/2009. 

B na6opaTopHH HMeroTC5I TO'-IeLIHbie HCTO'-IHHKH raMMa-113nr1eH115I: 6°Co, 137Cs, 155Eu, 65Zn. ITo 
nacnopTy BCe HCTOLJHHKH H3fOTOBneHbI 11 HIOH5I 2008 ro;:i:a, aKTHBI-IOCTb KmK)J,OfO HCTOqH111<a paBI-Ia 
0.1 mKu. Ka1<0H: HCTO'-IHHK cne,lJ,yeT 11cnonb30BaTb, LJT06bI nonyLIHTb MaI<CHManbHoe 3J-IaL1e1-rne 
MOll.(HOCTH 3KCI103HU:HOI-II-IOH LJ;03bI Ha paCCT05IHHH 1 MeTp. 
3a)J,aI.Jy peumTh .D:B)'M5I cnoco6aMH: 
- c npmvreHermeM HOI-IH3aU:HOI-II-IOH raMMa-TIOCT05IHI-IOH I-IyKnH)J,OB; 
- c npH.MeJ-IeI-IHe.M K03(M)I1U:HeI-ITa rrepe)J,a'-IH 31-IeprHH H paC'-IeTOM nnOTI-IOCTH ITOTOI<a raMMa-1rnaHTOB. 

8.3.10. IlpHMCJlHble 3ai(aHirn B COCTaBe KOJIJlOirnHyMa 

TeCT (npHMep nonpocoB): 
1. E;:i:m-mu:a H3MepeI-IH5I nornow:eI-II-IOH LJ;03bI B CHCTeMe Cl1: 

1- fpeli ; 2 - Pe1-1TreI-I; 3 - Pa,lJ,; 4 - 311BepT; 5 - Kynott!Kr, 6- E3p 
2. E;:i:mrnu:a H3MepeHH5I 3KCIT03HU:HOHHOH LJ;03bI B CHCTeMe Cl1: 

1- fpeli; 2 - Pe1-ITreI-I; 3 - Pa;:i:; 4 - 311BepT; 5 - KynoI-I/Kr, 6- E3p 
3. BHec11cTeMHaH e)J,m-rnu:a H3MepeHH5I nornow:e1rnoi1 ,1J,03hI: 

1- rpeli; 2 - Pe1-nrer-1; 3 - Pa;:i:; 4 - 3HBepT; 5 - KynoH/Kr, 6- E3p 
4. E;:i:11HHU:a H3Mepemrn 3KBHBaneHTI-IOH )J,03hI B CHCTeMe Cl1: 

1 - fpeli; 2 - Per-ITrer-r; 3 - Pa;:i:; 4 - 31rnepT; 5 - KynoH/Kr, 6- E3p 
5. E,lJ,HHHU:a H3MepeHH5I 3ClHpeKTHBHOH LJ;03bI B CHCTeMe Cl1: 

1 - fpeli; 2 - Perurett; 3 - Pa,lJ,; 4 - 3ttBepT; 5 - Kyno1-r/Kr, 6- E3p 
Sa. E,lJ,HHHU:a H3Mepemrn Konner<THBr-rotl: ,1J,03bI B CHCTeMe Cl1: 

1 - fpei1; 2 - 1-lenoBeKo-PeHTrett ; 3 - Pa,lJ,; 4 - 3HBepT; 5 - qenoBeKo-311BepT; 6 - qenoBeKo-E3p. 
6. YLJeT cpai<Topa 1-rn1<0nnemrn np11 perHcTpau:1111 raMMa-113nrreHH5I: 

1- cpaI<Top Har<0nner-11151 3aB11c11T OT reoMeTpHH H3Mepermi1, cnoi1 rronoBHHI-Ioro ocna6neI-Im1 
yMeH&rnaeTCJI OTHOCHTenbHO reoMeTpirn Y3Koro nrma; 

2 - cpa1<Top I-Iar<0nneHHH 3aBHCHT OT reoMeTpHH H3Mepemri1, cnoli nonOBHI-IHoro ocna6neHH5I 
yBenwmBaeTC5I OTI-IOCHTenbI-IO reoMeTpHH Y3I<Of0 rrrIKa; 



3 - cpaI<TOp I-IaI<OmreHH5l 3aBHCHT OT reoMeTpHH H3MepeHHH, ClIOH ITOlIOBHHHOro ocrra611eHH5l He 

Mem1eTC5l OTI-IOCHTelihHO reoMeTpHH Y3I<oro rryqr<a; 

4 - cpaI<TOp I-IaI<OIT11eHH5l He 3aBHCHT OT reoMeTpHH HCTOLIHHK-)J,eTeI<TOp. 

7. CeqeHHe yrrpyroro paccemm5l HeifTpoHoB rrpH cpHI<CHpoBaHHOM yrne pacce5IHH5l MaKCHMalibHO 

1 - ,[(1151 cpe,nr:,1 c lien<HMH 51.JJ,paMH; 2 - )J,1151 cpe.JJ,hl c TmI<elihIMH 51.JJ,paMH; 

3 - c11a60 3aBHC11T OT MaCCbl 5ILI,pa, a orrpeLI,e115leTC5I TOlihKO 3Hepr11et! I-IeHTpOHOB. 

8. Onrnwe1-rne paLI,11au110I-IHh1x H HOHH3a11:i1om-1r,1x rroTeph 31-reprHH 3JiernpoHOB B cpeLI,e 

1 - He 3aBJ1Cl1T OT 3J-reprl1H Ee, a 3aBHCI1T TOJJbKO OT z 3<JHJ> 
2 - rrp5IMO rrporropuHoHalihHO Ee l1 z 3<JHJ> 
3 - o6paTHO rrponopUHOHalihHO Ee I1 z 3<JHJ>; 4 - r-re 3aBHCHT OT z 3<JHJ> 

9. l-(0MHI-rnpy10ru11M 3cpcl)eKTOM npH B3aHMOJJ,e11crn11H raMMa-H311yc1emrn HYI<lIHJJ,a Am-241 

(E= 59 keV) C MaTepHalIOM, 0611aJJ,aIOill,l1M BbICOI<HM Z3<JHJi, 5lB115leTC51 

1- cpOT03(l)(pe1n; 2 - KOMTITOHOBCI<Oe pacce5lHHe; 

3 - 3ClHpeKT o6pa30BaI-IJ15l rrap ; 4- 51.JJ,epHhIH cpOT03Cpcpewr. 

10. 3cpcpeKTI1BHa51 3aru11rn OT raMMa- H311yqer-nrn o6ecrreLrnBaeTc5l: 

1- MaTepmllIOM c BhICOKHM coJJ,ep)[<airneM BOLI,opo.JJ,a; 2- MaTepHa110M c BhICOKHM ZJ<JHJ> 
3 - KOM6HHaUHeH lienrnx I1 T5J)l(elihIX 3aill,HTHhIX cpe)J,. 

11. CB513h aI<THBHOCTH HCTOLIHHI<a A H MOllJ.HOCTH 3KCIT03HUHOHI-IOH JJ,03hI dX/dt, co3JJ,aBaeMoif 

HCTOLJHHKOM raMMa-H311yqeHH5l Ha paCCT05IHI111 r , orrpeJJ,e115leTC5l cpopMy11oif: 

1 - dX/dt = Af x/ r ; 2 - dX/dt =AL I r 2
; 3 - dX/dt = A I L r

2
; 4 - dX/dt = L I 4nfxr

2 

12. TipH rrpoeI<THpOBaHim 3cbcbeKTHBHOH 3aIUHThl OT ~-H311yYeHH5l HCTIOJJh3YI-OT MaTepHam:.r: 

1 - amoMHHHH; 2 - 01<0110 HCToqr-rnr<a CBHI-reu, 3aTeM am-OMHJ-IHH; 

3 - CBHHeu ; 4 - OI<OJIO HCTOLif-IHKa amOMHHl1H , 3aTeM CBm-1eu 

13. CeL1e1-rne ynpyroro paccem-nrn 1-ret!Tpm-ros npH clrnKcHpOBaI-IHOM yrne paccem-rn51 Mar<CHMaJ!bHO 

1 - ,nJr5r cpe,nr:,1 c 11enrnM11 5IJJ,paM11; 2 - JJ,1151 cpeJJ,bI c nrnceJihIMH 5ILI,paMH; 

3 - c11a60 3aBHCHT OT MaCChI 51.JJ,pa, a orrpe,ne115IeTC5l TOlihKO 3HeprneH: I-IeHTjJOHOB. 

14. CornacHo HPE-99 ocHOBI-IOH JJ,030BhIH rrpe.JJ,e11 3cpcl)eKTHBI-IOH JJ,03hI JJ,JI51 1111U 

r<aTeropHH A cocTaB115leT 

1 - 50 M3B/ ro.JJ, 3a mo6b1e noc11eJJ,0BaTe11r,Hhie 5 lieT; 
2 - 20 M3B/ roLI, 3a rno6b1e noc11eJJ,0BaTe11hHhie 5 neT, HO He 6onee 50 M3B/ ro.JJ, ; 

3 - 5 E 3p / ro.JJ, ; 4 - 5 PeH1TeI-I/ roLI,. 

15 . 3cjHjJeKTHBI-Ia51 3aIUHTa OT m11yrreHH5I peHTreI-IOBCKOH Tpy6rrn 

(U= l 00 r<B , i = 20 MA) 1-ra clmKc11poBaI-IHOM paccT05lHHI1 MO)I<eT 6hITh JJ,OCTHrnyrn: 

1 - CHmr<eHHeM HanpmI<eI-Il15l B 2 proa; 2 - 11CII011h30BaHHeM 3allJ.HTI-IOro C1105l amOMHHH5I; 

3 - HCII011h30BaHHeM 3aill,HTHOro C1105l CBl1I-IUa; 4 - HCTI011h30Bar-rneM I<OM6HI-IaUHI1 nenrnx 

BOJJ,OpOLI,OCOJJ,ep)!<aill,11X MaTepHaJIOB 11 CBHHUOBOH 3allJ.HThI 

16. MaTeptta11 0611ycraeTC5l 6hrcTphIMH HeifTpoHaMH. KarwH: crrpaBoqI-Ir,1H: rrapaMeTp I-IaH6onee rro11I-Io 

xaparneptt3yeT 3TOT MaTepHalI B J<aqecrne 3aIUHThl OT I-IeHTpOI-IOB: 

I - 3 Cl)cjieKTHBHblH aTOMI-lbIH HOMep; 2 - LI,lIHI-Ia pe11aKcauH11; 

3 - r<03 cpcjrnu11 e1-1T J111Hei11--1oro oc11a611emrn ; 4 - ceYeHHe BhIBe)J,eI-IH51. 

17. B na6oparnp1111 1-iaxo.JJ,HTC5I HCTOLIHHK 137 Cs aKTHBI-IOCThIO I 0 MK1-op11. Pa6oLree MeCTo onepaTopa 

(nepcm-ra11 rpynnr:,1 A) 1-raxo.JJ,HTC5I Ha paccT05IHHH 2 M OT HCTOLIHHI<a, 3aIUHTa OTCYTCTByeT, 

pa6oTa npoBOJJ,HTC5I orrepaTopoM I<mKJJ,hIH JJ,eI-Ih B TeqeHHe ro.JJ,a. TioI<a3aTh, LI,OmI<Ho 1111 6hITb 

coKparueI-Io BpeM5l pa6oThI c HCTOLIHHKOM. Heo6xoJJ,HMhie LI,aHI-Ihie B35!Th l13 cnpaBOLJ.1-rn1<a. 

I 8 . I1MeeTc51 TOLJeqI-Ir:,1if 1130TponI-IhIH (Pu- Be) - HCTOLII-IHK, HcnycI<moruHif <1>=2 * 10 7 
6r,1cTpr,1x 

I-Iei1TpoHoB l eer<. OrrpeLI,elIHTb paccTom-rne, I-Ia I<OTOJJOM MO)KeT pa6oTaTh rro11I-IhIH pa6oqHJ1 JJ,eI-Ih 

nepcor-ran rpyrrnr:,1 A 6e3 3aIUHTbI. Heo6xoLI,11Moie LI,aHI-Ihie B35!Tb H.3 cnpaBOLIHHI<a. 

19. MeToJJ, I<om<ypHpy1-om11x lIHI-IHH HCTIOJih3yeTc5l: 

1 - JJ,JI5l pacLJeTa 3aIUHThr OT I-IeifTpoI-Ios ; 2 - JJ,JI5I pacqeTa reTeporeHI-IOH 3aIUHThr; 

3 - ,[(JI5l pacLJeTa 3allJ.HThl OT raMMa-H3JiycreI-IH5l HCTOLIHHKOB co ClIO)KHhJM crreKTpoM; 

4 - )J,Jl5l pacLJeTa 3allJ.HTbI OT ~-l13JiyqeI-IH5I; 5 - )J,JI5l pac'-IeTa 3allJ.HTbI OT TOpM03HOro I1311YLJeI-n151 . 

20. l-(JI5l HCTOLJHima ~- H3Jiycrer-urn pa.JJ,HOH30TOl1a 
32

P onpeJJ,eJIHTh MaKCl1MaJibI-I)'lO )J,JIHHY npo6era ~ -
qacT11u B B03JJ,yxe 11 )Ke11e3e. Heo6xo.JJ,11MI>re JJ,aHI-Ihre B35!Th 113 cnpaBOLIHHI<a. 



9. MATEPMAJibHO-TEXHMlJECKOE OEECIIElJEHME ,ll;MCUMIIJIMHbl 

9.1. CBe.n:emrn 06 oc1rnmemrncTH .n:ucu,unJIHHhI cneu,11aJ111311poBam-1h1M 11 Jia6opaToptthIM 
o6opyJJ.OB3HHCM 

Ay.n:rrTopmr m-nepar<THBHbIX cpei:i:cTB o6yLJeHH5I, oc1-1aw;emrn51 rrpoer<TopoM c nrri:i:eoT epMHHaJIOM 

rrepcoHaJibHOfO KOMIIbFOTepa Ha I-IaCTeHHbIH 3r<paH (<l>-349). 
Crre11,11aJIH3Hponarrna5I na6oparnpH5I rro JJ:03ttMeTpHH H3JiyLieHHi1 <l>-250. JJ:JI5I nponei:i:emrn 

na6opaTOpI-IbIX pa6oT, OCI-Iaw;e1rna5I conpeMeHHbIMH ,[(03J1MeTpH'-IeCI<HMH rrprr6opaMH, i:i:eTeI<TOpaMH fl 

HCTO'-IHHI<aMH l13JIY'-IeHHH. I1MefOTC5I HCTO'-IHHI<H aJibcpa-, 6eTa-, faMMa- , HeHTpOHHOfO l13JirreHHH 

p a3IIH'-IHOH aKTHBHOCTH, i:i:eTeI<TOpbI aJibcpa-, 6ern- , faMMa-, Hei1TpOHHOro l13JIY'-IeI-mH. 



10. JUI CT PErIICTPAU,JUI JI3MEHEHIIM B PAEOLIEM IlPOrPAMME ,L(lICll,HilJIIIHbl 

HoMep 
,L(arn 

IloAnHCb 
Ho1'1Cp JIHCTa npoTOIWJia Bcero JIHCTOB B OTBCTCTBCHHOfO 3a 

H3MCHCI-IHH 
3aCCAaI-nrn 

3aCCAaHIUI 
I\'.a C~CApbI 

AOI>.:yMCHTC BHCCCHHC 

1rn4>eApbI H3MCHeHHH 


