
MI1HI1CTEPCTBO HAYKI1 rr BbICIIIEfO OEPA30BAHI15I POCCI1HCKOH <DE)J;EPAI(I1I1 
<De.n:epanbHOe rocy.n:apcrneHHoe aBTOHOMHOe o6pa3oBaTeJibHOe y-qpe)K.z:t:emi:e 

BhICillero o6pa3oBamrn 
«YpanbCKHH cpeLJ:epanbHhIH ymrnepcrrTeT 11Mem1 rrepBoro ITpe3HLJ:eHrn Poccrr11 E.H.Enh[(HHa» 

I1HCTHTYT <DI13HKO-TeXHOJIOrH'IeCKHH 

P AEOqAfI IIPOrP AMMA ,I(IICIJJfll .LW.~-"µ 

ITPI1EOP1I I1METO)J;bl3KCITEPI1MEHTAJI1HOH ct> ljl"Jl~-.....-

Ilepe11eHh CBe,n;eHHii o pa6oqeii rrporpaMMe 
AHCQHIIJIHHbl 
IlporpaMMa acrrttpaHT)'phI 

Ilpu6opbl u MemOObl 3KCnepuMeH7nQJlbHOU c/JU3UKU 

rpyrrrraCIICQHaJibHOCTCH 

<!>U3Ul./eCKUe HayKu 

<l>e.n;epaJihHbie rocyJ:{apCTBCHHbie Tpe6oBaHHH (<l>rT) 

CaMOCTOHTeJihHO yTBep)K)l;eHHhie Tpe6oBaHHH (CYT) 

EKaTepttH6ypr 
2022 r. 

Y11eTHhie .n;aHHhie 

KoA IIA 

1.3.2 
Ko.n; 

1.3 
ITpI1Ka3 MHHHCTepcrna HayKH I1 
BhICillero o6pa30BaHHR Pocc11H:cKoli 
C!>eLJ:epau:1rn OT 20 OKTR6pR 2021 r. N2 
951 
ITpI1Ka3 «0 BBe,neHI1I1 B .n:eliCTBHe 
«Tpe6oBaHHH K pa3pa6oTKe I1 
peanmau:11rr rrporpaMM l10JJ:fOTOBKI1 
Hay'!HbIX H Hay'!Ho-rre.n:aror11-qecKHX 
Ka,npoB B acrrnpaHType Ype!> Y » N2315/03 
OT 31.03.2022 

1 



Pa6oqa51 rrporpaMMa ,[(HCU,HIIJ1HHhI cocTaBneHa aBTopaMH: 

YqeHa.H cTerrem~, 
CTpyKrypHoe 

.N'!! <l>MO ,.U:omKHOCTh rro,11;pa3,11;eJieH11e 
yqeHoe3BaHue 

[ nO/lHOe HffU.MeH06WtUe] 

1 Kpy)KaJ10B AneKcaH,n:p kP cpY13 .-MaT. HayK, Ilpocpeccop- Kacpe,n:pa 
Bac11n:&eB11q rrpocpeccop HCCJie,[(OBaTeJ1b 3KCIIepHMeHTaJ1bHOll 

QJH3HKH <!>TH 
2 HBaHoB Bna,n:HMHp IOp:&eB11q K. cpH3.-MaT. HayK, 3aB. Kacpe,n:poli Kacpe,n:pa 

,n:ou,. 3KCIIepHMeHTaJ1bHOH 
QJH3HKH <!>TH 

PeKOMCHLl:OBaHo: 
yqe6HO-MeT0,!1;HqecKHM COBeTOM HHCTHl)'Ta <l>H3HKO-TeXHOJIOrHqecKoro 
ITpoTOKOJI N2 -2._ OT 13 MM 2022 r. 

CorJiacosaHo: 
Haqan:&HHK OITHITK 

~ C.B. Hmrn<jlopoB 

. 7 ~A EyTPHHa 

ITpe,n:ce,n:aTen:& YMC HHCTHTYTa 

2 



1. OI>IIJ;Afl XAPAKTEPMCTMKA ,ll;MCIJ;MIIJIMHbI ITPHEOPbI H METO,D:bI 
3KCITEPHMEHTAJibHOH <DH3HKH 

1.1. AHHOTa:u:irn: coJ.J,ep'.IKaHHH J.J,HCUHIIJIHHhI 

,D)1CIJJUIJUIHa «ITprr6opbI H MeTO,IJ,bI 3KCrreprrMeHTaJibHOH qm3HKH» 5IBJUieTC5I 6a30BbIM. 

J13yqeHHe )J,HCIIHIIJIHHbI «ITprr6opbI H MeTO,Il,bI 3KCIIepHMeHTaJibHOH c}:>H3HKH» HarrpaBJieHO Ha 

rrorryqeHrre 3HaHHH B o6rracTH 3KcrreprrMeHTaJibHbIX H TeopeTrrqecKHX HCCJie,IJ,OBaHHH, HarrpaBrreHHbIX 

Ha pa3pa60TKY HOBbIX rrpHHllHIIOB H MeTO,IJ,OB c}:>H3HqecKHX H3MepeHHH, a TaK>I<e Ha C03,IJ,aHHe HOBbIX 

rrprr6opoB rr ycTpoi1:cTB ,IJ,JI5I rr3yqeHH5I tj:>rr3rrqecI<rrx rrporreccoB. ,D:rrcrrrrrnmHa rrpe,IJ,rronaraeT Hanrrqne y 

acrrnpaHTOB 3HaHHH crrerrrranbHbIX pa3,I!,eJIOB TeopeTrrqecKOH c}:>H3HKH (KBaHTOBa5I MexaHHKa, 

crnrnqecKM tj:>H3HKa, TepMO,IJ,HHaMHKa) , TeopeTrrqecKHX OCHOB ycTpOHCTBa tj:>H3HqecKHX ycrnHOBOK, 

rrpHKJia,IJ,HOH 5!,I!,epHOH tj:>H3HKH, IIJiaHHpOBaHH5I 3KCrreprrMeHTa ll MeTpOJIOfHH B o6'beMe CIIeIIHaJIHTeTa 

HJIH MarncTepCKHX rrporpaMM BbICIIIero 06J?a30BaHH5I. 3Hamrn ll HaBbIKH, rronyqeHHbie acrrrrpaHTaMll 

rrpn H3yqeHHH ,IJ,aHHOH )J,HCIIHIIJIHHbI, Heo6XO,IJ,HMbI rrprr IIO,lJ,fOTOBKe ll HarrncaHHll HayqHO­

KBaJIHQlHKaI.UIOHHOll pa60TbI no crre:u:naJibHOCTll 1.3 .2 - «I1pH6opbI ll MeTO,lJ,hI 3KCIIepHMeHTaJibHOH 

tj:>H3HKH». 

1.2 . .H3hIK peaJIH3a:U:Hii ,[(HCUHIIJIHHhl - pyccKHH. 

1.3. IJJiaHHpyeMhle pe3yJihTaThl ofiyqeHHH no ,[(HCUHIIJIHHe 

B pe3yJihTaTe ocBoeHH5I ,IJ,HCIIHIIJIHHbI acrr11paHT ,IJ,OJI:>KeH: 

tj:>yH,IJ,aMeHTaJibHbie cpH3HqecKrre rrpHHIIHIIbI H 3aKOHbI, Jie)Kar.rrHe B OCHOBe C03,IJ,aHH5I 

rrpHHIIHIIllaJibHO HOBbIX rrprr6opoB H MeTO,IJ,OB 3KcrreprrMeHTaJibHOH c}:>H3HKH B HX 

COBpeMeHHOM pa3BHTHH; 

rrpHHIIHIIbI pa3BHTH5I I<BaHTOBOH Teopnn H3MepeHHH; 

tj:>yH,IJ,aMeHTaJibHbie orpaHnqeHH5I Ha TOqHOCTb H3MepeHHH, rrpHHIIHIIbI C03,IJ,aHH5I 

3KCIIeprrMeHTaJibHbIX ycTaHOBOK B o6rracrnx cpyH,IJ,aMeHTaJibHOH H rrpHKJia,IJ,HOH 5I,I!,epHOH 

tj:>H3HKH, rrpH60pOB ll KOMIIJieKCOB )J,JI5I H3MepeHH5I IIOTOKOB 3apmI<eHHbIX qaCTHII H IIOJieH 

HOHH3Hp)'I01IIHX H3Jiyqemri1:. 

YMeTh: 

pa3pa6aTbIBaTb HOBbie rrpHHIIHIIbI H MeTO,lJ,bI H3MepeHHH cpH3HqecKHX BerrrrqrrH, 

OCHOBaHHbIX Ha COBpeMeHHbIX ,IJ,OCTH:>KeHH5IX B pa3Jill1IHbIX o6JiaCT5IX cpH3HKll H 

II03BOJI5Il01IIHX cyr.rrecTBeHHO yBeJIIfqHTb TQqHQCTb, qyBCTBHTeJibHOCTb H 

farcTpO,I!,eHCTBHe ll3MepeHHH; 

pa3pa6aThIBaTb ll C03,IJ,aBaTb HayqHyIO arrrrapaTypbI H rrpH60pbI )J,JI5I 3KCIIepnMeHTaJibHbIX 

HCCJie,IJ,OBaHHH B pa3JIHqHbIX o6rracrnx cpH3HKH. 

BJiaJ.J,eTh (JJ:eMOHCTpHpoBaTh HaBhIKH H OIIhIT ,[(eHTeJihHOCTH): 

rrprrMeHeHHeM MeTO)J,OB aBTOMaTH3aIIHH cpH3HqecKoro 3KCrreprrMeHTa, MaTeMaTH1IeCKOH 

o6pa60TKH 3KCIIepHMeHTaJibHbIX pe3yJibTaTOB, MO,IJ,emrpoBaHH5I cpH3HqeCKHX 5IBJieHHH H 

rrporreccoB. 
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1.4. 00beM )J;HCIJ.IUIJIHHhl 

06beM .UHCL(HflJIHHhl 
Pacnpe.ueneHHe o6beMa 

.UHCL(HflJIHHhl no ceMeCTpaM ('me.) 

N2 B H.UhI yqe6Hoi1 pa6oThI B T,q, 

n/ Bcero KOHTaKTH 
6 

n qacos aH pa6orn 
(qac.) * 

1. Ay;:i;uTopHhie 3aHHTHH 4 4 4 
2. fleKUJUf 4 4 4 
3. ITpaKTM~ecKMe3aH~TM~ 0 0 0 
4. CaMOCTOHTeJihHaH pa6oTa 104 0.6 

acm1paHTOB, BKJIIoqaH Bee BH)J;hl 104 
TeKyrn:eU: aTTecTau:im 

5. IlpoMe*yToqHaH aTTeCTaU.HH 18 2.33 3K3aMeH, 6 

6. 0 6rn:nii o6beM n o yqeOHOMY nJiaHy, 108 6,93 108 
qac. 

7. 06111.nii o6beM no yqeOHOMY nJiaHy, 3 
..., 
.) 

3.e. 

*KoHTaKTHa51 pa6orn COCTaBmieT: 
B n/n 2,3, - KOJlHLJeCTBO tJaCOB, paBHOe o6beMy COOTBeTCTByfOLUero BHJla 3aH51THH; 
B n.4 - KOJlHLJeCTBO tJaCOB, paBHOe CYMMe 06beMa speMeHH, BbTJJ,eJleHHOro nperron:asaTeJlfO Ha KOHCYllbTal.l;I1l1 B 

rpynrre (15% OT o6beMa ayn11TopHhrx 3aH51THH:). 
B rr.5 - KOJlHLJecrno qacos, pasHoe cyMMe o6beMa speMeHH, BbTJleJleHHOro nperronasaTemo Ha rrposeneHHe 

coorneTcrnyiomero sn.ua rrpoMe)!(yToLIHOH arrecrnu11n o.uHoro acnnpaHTa. 

2. CO,IJ:EPJKAHHE ,IJ:HC:QHTIJIHHbl 

Ko;:i; 
Pa3;:i;e.JI, TeMa 

p a3;:i;eJia, 
)J;HCIJ.HnJIHHhI* 

Co;:i;ep*aHne 
TeMhl ' 

3Kcrrep11MeHTaJihHa5I 51,n:eptta5I cp11311Ka. MeTOJJ:bI 3Kcrrep11MeHTaJibHoi1 

OcttoBHhie MeTO.L\hI 
cp11311KH KOH.[\eHC11pOBaHHOro COCT051HJ-UI, pa.[(11aQ110HHOM cp11311KH, 

3KCIIepHMeHTaJ!bHOM 
611ocp!1311KI1. 3Kcrrep11MeHTaJ!bHa51 cp11311Ka IIJia3Mbl 11 3JleMeHTapHbIX 

cp113!1Kl1 (JleKZfUfl, 1 l/., 
LiaCH!Q. 

Pl 
CaMocmo5lmeJ?bHa5l 

ITJiatt11poBaH11e 3KCnep11MeHTa. Bb16op MeTo,n:a 11 TeXHWieCKHX 

pa6oma, 14 'l.j 
cpe.[(CTB, ll0!1CK OllTl1MaJ!bHb!X ycJIOBl1M YI 3HaLJ:eHl1M napaMeTpOB 

o6oeKTa YICCJie.[(oBaHYI51. ITapaMeTpbI onT11M113aQ1111 . ITp11HQl1llbI 

penJil1KaQ1111 11 paH,LI:OMY!3aQYIY! . 

MeTo,n;hr oQeHKl1 m1m.z:i;aeMbIX pe3yJihTaToB 11 HX rrorpewttocTei1. 

MeTOJJ:bI 113MepeH!151 BpeMeHYI, norpewHOCTH H3MepeHHi1, 3TaJIOHhI. 

YYeT 3 cpcpeKTOB o6w,eM TeopYI11 OTHOCHTeJibHOCTYI (3as11cYIMOCTh xo.z:i;a 

4aCOB OT ycKopeHH5! 11 rpaBHTaIJ,m-1). 

l13Mepett11e 4aCTOT B pa,n;YIOLI.Yiarra3oHe. CTaH.D.apTbI LiaCTOThI. 

:tv1eTO,ll;bll13MepeHl151 
MeTO.L\hI H norpewHoCTH 113MepeHYIM KOOp.LI.11HaT, yrnos, .z:i;1111H. 

OCHOBHb!X qm3H1-IeCKl1X 
MHpOBhre cTaHJJ:apTbI 11 3TaJIOHhI. 

P2 BeJ111'-111H (JleKtfU5l, 1 'l., 
MeTO.L\hI 113MepeHl151 TepMo.z:i;11ttaM11LJ:ecKHX Ben11LJ:HH. 

CaJvr.ocmoRmeJ?bHa5l 
Pa;:i:11ocrreKTpocKonH5! (3cpcpeKT 3eeMaHa, 3JieKTpOHHbIH 

pa6oma, 15 tt.). 
napaMarHHTHb!M pe30HaHc, 51.[(epHb!M MarHHTHbIM pe3oHaHC, 

TOMOrpacpH5!). 

3neKTpoMarHHTHbie I13MepeHH5! ( cnoco6hr perncTpau,YIH 

pa.D.I10Y!3JIY4eHl15!, MeTO.[(bl perncTpaIJ,Yil1 B OITTHl-IeCKOM .[\Hana30He ) . 

PerncTpaQYI5! LiacT11Q 11 pa.D.11oaKTYIBHhrx 11311yLieH11i1 ( 110H113aQHOHHbie 

KaMepbl, ra30pa3p51,D;Hb!e CLJ:eTLJ:l1KI1, rronyrrpoBO,ll;Hl1KOBb!e ,z:i;eTeKTOPbl, 
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CI.JJ1HTHJIJUII .. ~HOHHbie C4eT4HKH, ny3bipbKOBbie KaMepbI, qepeHKOBCKHe 

C4eT4HKH, TpeKOBbie )l,eTeKTOpb!). 

IllyMbl H IIOMeXH npH H3MepeHHH 3JieKTpH1-!eCKHX H He3JieKTpH1-1eCKHX 

BeJIHYHH . 

,D;o3HMeTpHYeCKHe H3MepeHH5! H )l,03HMeTpH4eCKHe e)l,HHHIJ.hl; 

K03cpcp11u.11eHThI, yLI11ThIBa10w,11e BJII151Hl1e pa,!l,11au.1111 Ha )J<HBhre 

opraHH3MbI. KoHu.enu.1151 3cp<beKTHBHOM .ll.03hl. 

CHcTeMhJ e,!l,l1HHU.. E.ll.HHa51 Me)!(,L(yHapO.Ll.Ha51 cHcTeMa e,!l,11HHU. (CM). 

YHHBepCaJibHbJe IIOCT051HHbie 11 ecTeCTBeHHhie Cl1CTeMbl e)l,l1HHU.. 

I1p0113BO.Ll.HhJe e)l,HHHJJ.bl 11 CTaH,!l,apTbl. 

Cpe,!l,CTBa l13MepeHl1H, 11X 811,!l,bl 11 OCHOBHbJe MeTpOJTOfH'-!eCKHe 

xapaKTep11cT11K11. E.ll.HHCTBO H3MepeH11i1. HopMaT11BHa5! 11 npaBoBa51 

OCHOBa. 

I1p5!Mbie, KOCBeHHhie, CTaTl1CTHl-JeCKl1e 11 )l,11HaMH4eCKl1e H3MepeHl151. 

Ou.ettK11 norpewHocTeii KocseHHhIX l13MepeHHH. YcnoBHhie 

H3MepeHI151. I1po6JieMa KOppeJI51JJ.l1H 11 ypaBHOBeIIIHBaH11e ycJIOBHhIX 

H3MepeHHM. I1pHHU.HITl1aJibHbie orpaHH4eHH5! Ha T04HOCT1 I13MepeHttH 

(cpH3H4eCKHe rrpe,!l,eJibl). I1oH51THe Heonpe,!l,eJieHHOCTH. 

M3MepeHH5! (lleKifUfl, 1 MeTO.lJ.hI l13MepeHHH cp11311qecK11x sen11Y11H s l1Ccne,!l,yeMoi1 06nacT11 

P3 'l., CGMocmoflnJe.11bHClfl cp113HK11. 

pa6oma, 15 q.) . Oco6eHHOCTH H3MepeHl151 6b1cTponpoTeKa10w,11x npou.eccos. 

OcHOBHbre np11ttu11nb1 nocTpoeHI151 np116opos .Ll.Jl51 l13MepeHl1H 

cp11311qecKHX BeJ111411H B 3a,LJ.aHHOH o6naCTl1 cp113HKH. 

<t>ytt.Ll.aMeHTaJihHbie IIIYMbI B l13MepHTenhHhIX ycTpoi1:crnax. 

TeITJIOBOM IIIyM. <t>opMyna Hai1:KBHCTa. TeopeMa Kannetta-BenhTOHa. 

,D;po6oBOH IIIYM B 3JieKTpOHHbIX 11 OIITHYeCKHX np116opax. IllyMol l/f. 
KsaHTOBhJe 3cpcpeKTh1 B cp113H4eCK11x 113Mepemrnx. Y cnos115!, Kor..o:a 

I<JTaCCHl-JeCKHH IIO.D:XO.D: CTaHOBl1TC51 Henp11MeHl1M. 

CooTHOWeHH51 Heonpe.D:eneHHOCTH. Pon h o6paTHoro 

cpnyKTyau110HHOro BJil151HH5! np116opa. CrnH.D:apTHore KBaHTOBhie 

npe.D:eJihJ. KsaHTOBhie HeBo3MyW,a10w,11e l13MepeHH51. KBaHTOBbie 

3TaJIOHbl e)l,l1Hl1U. cp11311qecKHX BeJIH4HH (rrpHMepor). 

Cnyqai1:Hbre co601TH5!. I10H5!T11e Bep051THOCTH. Y CJIOBHhie 

sep051THOCTl1. Pacnpe.D:eJieH11e sepo51THOCTH. I1JIOTHOCTb sepo51THOCTH. 

MoMeHThI. 

Cneu,11aJI0Hhie pacnpe.D:eJieHH51 sep051THOCTeH 11 HX 11cnOJih30BaH11e B 

cp11311Ke. E11HOMHaJibHOe pacnpe.D:eneHHe, pacnpe,!l,eJiett11e IIyaccotta 

(.D:po6osoH: wyM), 3KcnotteHU.11aJihHOe pacrrpe.D:eJiett11e. HopManbttoe 

pacrrpe,!l,enett11e H u.eHTpanhHa5! npe,!l,eJihHa5! TeopeMa. 

MttoroMepHore pacrrpe.D:eJieHI151 sepo51THOcTei1: . KoppeJI51JJ.l1H 

cnyqaHHbIX BeJIH4HH. 

,D;ocTOBepHOCTb H Cnyt:iaHHhre npou.ecch1. 3pro.D:wrnocTb. KoppeJI51U.110HHa51 cpyttKJJ.H51 

KpHTep1111 T04HOCT11 cnyYai1Horo npouecca. Crnu,110HapHh1e cnyLiaHHole npou,ecch1. 

P4 l13MepeHHH (lleKifUR, 1 CneKTpanhHa51 nnoTHOCTh. TeopeMa B11Hepa-XHH'-IHHa. 

'l., CGMocmoflme.11bHafl OueHKa napaMeTpos cnyYaHHhIX seJIH'-IHH. Bhr6opoYHbie cpe.D:HHe 11 

pa6oma, 15 q.) . .D:11cnepc1111. Bh16opoL!Hbre pacnpe.D:eJieHH51. t -pacnpe,!l,enett11e 

CThlO)l,eHTa, x2-pacnpe,!l,eJieH11e. 

Orrpe,!l,eJieHHe cpe.Ll.Hl1X 3Ha4eHHH H3Mep51eMhIX napaMeTpos H HX 

rrorpeWHOCTeH B np51Mb!X H KOCBeHHblX 113MepeHH51X. 

TexH11Ka oueHKH napaMeTpos np11 pa3HhIX pacnpe,!l,eJieH115!X 

norpewttocTeii H3MepeHHH. Cpe.D:HHe 11 sepo51THhie 3HaYeHl151 

nepeMeHHhIX. TexH11Ka oueHKl1 napaMeTpos np11 ac11MMeTpHL!HbIX 

pacnpe.D:eneH115lx norpewHOCTeii. CyMMHposaHHe pe3yJihTaTOB 

pa3II11'-1Hhrx H3MepeHHH. Po6acTHhie ou,eHKH. I1apaMeTpHL!ecK11e H 

HerrapaMeTpH4eCKHe ou:eHKH. 

PS 
MeTO.ll.bI aHanma AHan11T11'-!ecKa5! arrnpoKCHMau.irn pe3ynoTaTOB H l13MepeHHH. 

pe3yJihTaTOB MHTepnon51JJ.l151 (ntttteH:tta51, KBa)l,paTHLIHa51, Ky611'-!eCKa5! 11 T.n.) 
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P6 

P7 

cp11311qecK11X 
113Mep·eHl1H 

(CaMocmoRme!lbHaR 
pa6oma, 1 5 1./.). 

Mo.L(e1rn:posaH11e 
cp11311qecKHX 
npo~eccos 

(CaMocmoRme!lbHaR 
pa6oma, 15 1./.). 

AsToMaTl13aumr 
HayqHbIX 
11CCJ1e.[\OBaHl1H 
(Ca.i'vtOCmORme!lbH(lf{, 
pa6oma, 15 1./.). 

<Dyphe-aHan113. ,[(11cKpeTHoe npeo6pa30BaH11e <Dyphe. EbrcTpoe 
npeo6pa3osaH11e <Dyphe. B3i1sneTHhIH aHaJil13. 
CTaT11cT11qecKa.11 nposepKa rnnoTe3. Kp11Tep1111 cornac11.11 11 MeTO.L\hI l1X 
11CIIOJ1b30BaH1151. Kp11Tep11H x2, CMI1pHOBa-KoJJMOroposa, 
KonMoroposa. 
ITp.11Mbie 11 o6paTHbie 3a,L\aq11. HeKoppeKTHbie 3a.[\aq11. 06paTHhre 
3a,L\aq11 np11 aHan113e pe3yJJhTaTOB 113MepeH11H 11 MeTO.L\hI l1X perneH11.11. 
MeTO.L\ MaKc11MaJlbHoro npaB.L\OII0.[(0611.11 11 ero np11MeHeH11e. 
MeTO.L\ Ha11MeHh11rnx KBa.[(paTos. 

AHan11T11YecKoe on11caH11e cp11311yecK11x npoueccos. 
HcnoJJb30Bam1e MO,L\eJJeH cp11311qecK11x npoueccos. 
MeTO.L\ cTaT11cT11qecK11x 11cnb1TaH11H, MeTO.L\l1Ka ero np11MeHeHl15!. 
YqeT BJJI151Hl15I np116opa Ha pe3yJJhTaTbl 113MepeHI1H. Mo,L\em1posaH11e 
c yqeTOM oco6eHHOCTeH 11CIIOJ1h3YeMb!X .[\eTeKTOpOB. 

Co3,L\aH11e KOMnneKCHhIX ycrnHOBOK. 06ume Tpe6osaH11.11. 06pa6oTKa 
11HcpopMau1111 «B J1HH1110» (on-line). 

Cnoco6b1 npeo6pa3oBaHH51 H3Mepem1i1 .L\JJ51 nepeii:ain1 Ha 
3Haq11TeJ1hHb!e paCCT051HH51. 
KoHTponh npoueccos H3MepeH11H s peanbHOM speMeH11. 
Cnoco6h1 BhIBO.L\a 11HcpopMau1111 s peanbHOM speMeH11. HaKonJJeH11e 
3KCnepHMeHTaJibHbIX .[\aHHhlX, C03,L\aH!1e 6aHKOB ,L\aHHb!X. 

3. OPrAHII3Al{IDI IIPAKTJiqECKIIX 3AIDITIIM, CAMOCT051TEJibHOM PAEOTbl ITO 
,ll;II CQIIIIJIIIHE 

3.1. IlpaKTHqec1n1e 3aHHTHH 

He rrpe,n:ycMOTpeHo. 

3.2. IlpHMepHaH TeMaTHKa caMOCTOHTeJihHOH pa60Thl 

3.2.1. Ilp11MepHhIH rrepeqeHh TeM pecllepaToB (Jcce, TBopqec1rnx pa6oT) 

He rrpe.n:ycMorpeHo 

3.2.2. IlpttMepHaH TeMaTHKa UHOU6ui.>ycuzbHblX HJIH rpymIOBhIX rrpoeKTOB 

He rrpe.n:ycMorpeHo 
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4. <l>OH,I.( OII;EHOqHbIX CPE,I.(CTB ,[(JUI nPOBE,I.(EHHH TEKYIIJ;Ell I1 
nPOMEJKYTOqHo:H: ATTECTAQMM no ,I.(MCQMnJIMHE (npHJIO)KeHHe 1) 

4.1. KPMTEPMM OD;EHMBAHHH PE3Y Jib TATOB KOHTPOJibHO-OQEHOqHbIX 
MEPOnPHHTMll TEKYIIJ;Ell I1 nPOMEJKYTOqHOll ATTECTAQMM no 
,I.(M CII;MnJIMHE 

I1pHMemnoTC5I yrnep)K,UeHHbie Ha Kacpe,z::i:pe KpHTepHH oueHHBaHH5I )J:OCTH)KeHHH acITrrpaHTOB ITO 

Ka)K,UOMY KOHTpOJibHO-OUeHOtIHOMY MepoITpH5ITHIO. CrrcTeMa KpHTepueB oueHHBaHH5I OITHpaeTC5I Ha 

TPH ypOBH5I OCBOeHH5I KOMIIOHeHTOB KOMITeTeHurrrr: ITOPOfOBbIH, IIOBbIIIIeHHbIH, BbICOKHH. 

KoMIIOHeHThI npH3HaKH YPOBHH OCBOeHHH KOMIIOHeHTOB KOMIIeTeHU:HH 
KOMIIeTeHU:HH IIOPOrDBhlll IIOBhIIIIeHHhlH BhICOKHH 

3uaHHH AcrnrpaHT ,n:eMoHcTprrpyeT AcITrrpaHT AcmrpaHT MO)l<eT 

3HaHrre-3HaKOMCTBO, ,n:eMOHCTpupyeT caMOCT05ITeJibHO 

3HaHrre-KorrrrIO: y3HaeT aHaJIHTHtieCKHe 3HaHH5I: H3BJieKaTb HOBbie 3HaHH5I 

o6neKTbI, 5IBJiemrn H yBepeHHO BOCITpOI13BO,UITT H3 OKpy)I<aIOmero MHpa, 

ITOH5ITH5I, HaXO,UHT B HHX H IIOHHMaeT ITOJiytieHHbie TBOptieCKH HX 

pa3JIHtIH5I,ITp05IBJI5IeT 3HaHH5I, OTHOCHT HX K TOH HCITOJib30BaTb ,UJI5I 

3HaHrre HCTOtIHHKOB HJIH HHOH ITpHH5ITH5I peIIIemrH: B 

rronyq:eHH5I HHcpopMauHH, KJiaccrrcpHKaUHOHHOH HOBbIX H HecTaH,z::i:apTHbIX 

MO)KeT ocymeCTBJI5ITb rpyITrre,caMOCT05ITeJibHO CHTyaUH5IX. 

caMOCT05ITeJibHO CHCTeMaTH3HpyeT HX, 

peITpo,n:yKTHBHbie ,z::i:eliCTBI15I ycrnttaBJIHBaeT 

Ha,z::i: 3HaHH5IMH ITyTeM B3aHMOCB5!3H Me)I<,UY 

caMOCT05ITeJibHOrO HHMH,ITpO,UYKTHBHO 

' 
BOCITpOH3Be,UeHH5I H rrp11MeH5IeT B 3HaKOMbIX 

rrpuMeHeHH5I HHq)OpMaUHH. CHTyaUH5IX. 

YMeHHH AcrrrrpaHT yMeeT KoppeKTHO AcITHpaHT yMeeT AcITHpaHT YMeeT 

BbIIIOJIH5ITb rrpe,UITHCaHHbie caMOCT05ITeJibHO caMOCT05ITeJibHO 

,UeHCTBH5I ITO HHCTpyKUHH, BbIIIOJIH5ITb ,z::i:eHCTBH5I BbIIIOJIH5ITb ,z::i:eHCTBH5I, 

anropHTMY B H3BeCTHOH (ITpHeMbI, oITeparurn) ITO CB5I3aHHbie c peIIIeHHeM 

CHTyau11H,CaMOCT05ITeJibHO perneHHIO HeCTaH,z::i:ap THbIX HCCJie)J:OBaTeJibCKHX 

BbIIIOJIH5IeT ,n:elicTBI15I ITO 3a,z::i:aq, Tpe6yIOIIIHX 3a,z::i:aq,,n:eMOHCTpHpyeT 

peIIIeHHIO THITOBbIX 3a,z::i:aq, BbI6opa Ha OCHOBe TBOptieCKOe 

Tpe6yromux Bb16opa H3 KOM6HHaUHH H3BeCTHbIX HCIIOJib30BaHrre YMeHHH 

tIHCJia H3BeCTHbIX MeTO,UOB, MeTO)J:OB, B ( TeXHOJIOrHH) 

B ITpe,n:CKa3yeMO HeITpe,n:cI<a3yeMo 

lf3MeH5IIOIIIeHC5I CHTyaUHH H3MeH5IIOIIIeHC5I CHTyau1rn 

JlHqHOCTHhie AcITrrpaHT HMeeT HH3KYIO AcrrHpaHT rrMeeT Acrr11paHT HMeeT 

KaqecTBa MOTHBaUHIO yq:e6HOH BbipmKeHHyIO MOTHBaUHIO pa3BI1TyIO MOTHBaUHIO 

,n:e5ITeJibHOCTH,ITp05IBJI5IeT yqe6HOH ,z::i:e5ITeJibHOCTH, yqe6HOH H Tpy,n:oBOH 

6e3pa3JIHtIHOe, ,n:eMOHCTpHpyeT ,n:e5ITeJibHOCTH, 

6e30TBeTCTBeHHOe IT03HTHBHOe OTHOIIIeHHe K rrpo5IBJI5IeT 

OTHOIIIeHHe K yqe6e, o6yqeHHIO H 6y,n:ymeH: HaCTOHtIHBOCTb Ii 

ITopytieHHOMY ,z::i:eny Tpy,z::i:oBoH: ,z::i:e5ITeJibHOCTH, yBnetieHHOCTh, 

ITp05IBJI5IeT aKTHBHOCTb. Tpy,n:orrI06He, 

CaMOCT05ITeJibHOCTb, 

TBOptieCKHH ITO,UXO)J:. 
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4.2. OQEHOqHhIE CPE,[(CTBA 
IlPOME)l{YTOqHOM ATTECT AQMM 

4.2.1. IlepeqeHh npuMepHhlX BOilpOCOB ,[(JIH 3aqeTa 

He rrpe.n:ycMoTpeHo 

4.2.2. IlepeqeHh rrpHMepHhIX BOilpOCOB ,[(JIH 3K3aMeHa 

IIPOBE,[(EHIDI TEKYIIJ:EM 

1. TiprrHDJmhI rr MeTO)J:bI ycKopeHH51 3ap51)I<eHHhIX 11acTH:O:. Br,1coKoBOJibTHoe ycKopeHrre. 

Pe3oHaHcHoe ycKopeHrre. TiprrH:o:rrrr aBTocpa3rrpoBKH. 

II 

2. Op6HTaJihHa51 ycrnH:11rrBocn ,JJ:BH)KeHH51 11acTH:O: B aI<CHaJihHO-CHMMeTpH1IHOM MarHHTHOM rroJie. 

TiprrH:o:rrrr CHJihHoli cpoKycnpomrn:. MeTo,i:i: BcTpe11HoIX rry-qKoB. 

3. 3JieKTpOCTaTH1IeCKHe ycKOpHTeJIH. 

4. I(HKJIH1IeCI<He ycKoprrTemI rrpOTOHOB (HOHOB): :O:HI<JIOTpOH, H30XpOHHhIR :O:HKJIOTpOH, 

CHHXpO:O:HKJIOTpOH,CHHXpOTpOH. 

5. I(HKJIH1IeCKHe ycKOpHTeJIH 3JieKTpOHOB: MHKpOTpOH, CHHXpOTpOH. JirrHeRHbie pe30HaHCHbie 

YCKOpHTeJIH· HOHOB. 

6. JinHeRHhie pe3oHaHCHble ycKOpHTeJIIi 3JieKTpOHOB. 

7. HaKorrrrTeJIH 1IaCTH:O: rr KOJIJiali,i:i:ep1I. 

8. I1oHH3a:O:HOHHOe TOpMmKeHrre T51)KeJihIX 3ap51)KeHHbIX qacTH:O:, MHOroKpaTHOe pacce51H.He, 

rrpo6er B Bemecrne. 

9. I1oHH3a:O:HOHHbie H pa,i::i:rra:o:HOHHhie IIOTeprr 3HeprHH 3JieKTpOHOB. 

10. LJ:epeHKOBCKOe H3Jiy1IeHrre 3ap51)KeHHbIX 11aCTH:O:. <PJiyKTya:o:rrrr HOHH3a:O:HOHHbIX IIOTepb 

3Heprrrrr. 

11. Oco6eHHOCTH ,JJ:BH)KeHH51 611cTp1ix 3ap51)KeHHhIX 11acTH:O: B MOHOKpHCTaJIJiax. 

12. Tipoxo)K,i:i:eHHe raMMa-KBaHTOB 11epe3 Bemecrno. <PoTo3cpcpeKT. 3cpcpeKT KoMrrToHa. Po)K,i::i:eHrre 

3JieKTpOHHO-II03HTpOHHbIX nap. TioJIHOe Ce1IeHrre B3aHMO,i::i:eliCTBH51 raMMa-KBaHTOB c 

BemecTBOM. 

13. B3aHMo,i::i:elicTBHe HeliTpOHOB c 51,i::i:paMrr. Yrrpyroe pacce51HHe HeliTpOHOB Ha 51,i::i:pax. 3aMe,i::i:Jiemre 

6oICTphIX HeliTpOHOB. ,[l;Hcpcpy3H51 TeIIJIOBbIX HeliTpOHOB H rrornomeHHe HX 51,i::i:paMH . 

14. I13MepeHrre HOHH3a:O:HH cpe,i::i:hI. I10HH3aUI10HHhie KaMepbI. Tiporrop:o:HOHaJihHbie C1IeT1IHKH. 

TioJiyrrpOBO.IJ:HHKOBbie ,i:i:eTeKTOpbI. 

15. l13MepeHrre 3HeprmI. C:o:rrHTHJIJI51:0:HOHHbie crreKTpoMeTpbI. 3JieKTpoMarHHTHbie rr a,i::i:poHHbie 

KarIOpHMeTpbI. 

16. l13MepeHrre HMrrynr,ca. MarHHTHhie crreKTpoMeTpbI. 

17. I13Mepemre BpeMeHHhIX HHTepBaJIOB. C:o:rrHTHJIJI51:0:HOHHhie c11eT1IHKH. LJ:epeHKOBCKHe c11eT1IHI<H. 

I1cKpOBhie C1IeT1IHKH. 

18. l13MepeHrre KOOp.IJ:HHaT TpaeKTOpHH: 11aCTH:O:. I1poBOJI01IHbie rrporrop:o:rroHaJibHhie KaMepbI. 

,D;peH:cpoBble KaMephI. BpeM51-rrpoeK:O:HOHHhie KaMephI. CTpHMepHoie KaMephI. I1y3oiphKOBbie 

KaMepbI. I103H:O:HOHH0-1JYBCTBHTeJibHbie IIOJiyrrpoBO.IJ:HHKOBbie ,i::i:eTeKTOpbI. .51,i:i:epHbie 

cpoT03MYJibCHH. 

19. I1,i::i:eHTHcpHKa:O:H51 1IaCTH:O:. I13MepeH.He HOHH3a:O:HOHHbIX IIOTepb. I13MepeHHe BpeMeHH rrpoJieTa. 

LJ:epeHKOBCKHe c11eT1IHKH. ,Il;eTeI<TOphI rrepexo,i::i:Horo H3Jiy-qeHH51. HeH:TpOHHhie c11eT1IHKH. 

,[l;eTeI<TOphI HeliTpHHO. 

20. Pe3epcpop,i::i:oBCKOe o6paTHOe pacce51HHe. Mern,i::i: 51,i::i:ep 0T,i:i:a11rr. 

21. Mecc6ay3pOBCKa51 crreKTpOCKOIIH51: OCHOBhI MeTo,i:i:a H oco6eHHOCTH rrpaKTH1IeCKOR peaJIH3a:O:HH. 

22. Mern,i:i: 3JieKTpOHHOro rrapaMarHHTHOro pe3oHaHca. 

23. MeTo,i:i:r,1 H3MepeHH5l TepMo,i:i:rrHaMrr11ecKrrx BeJIH1IHH. 

24. MeTO)J:hl perrrcTpa:o:rrrr CHfHaJia B OIITW!eCKOM ,i::i:rraIIa30He. 

25. KoH:o:err:o:rr51 3cpcpeKTHBHOH .IJ:03hI. 

26. TiorpeIIIHOCTb H Heorrpe,i::i:eJieHHOCTb. 

27. O:o:eHKa rrapaMeTpoB cJiy11atl:H11x BeJIH1IHH . 
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28. <l>ypbe-amUIH3, ,n:HCKpeTHoe rrpeo6pa30BaHHe <l>yphe. 
29. CTaTHCTH1IeCKa51 rrpoBepKa rHIIOTe3. KpHTepHH x2 

30. Mern.n: Ha:HMeHhIIIHX KBa.n:paTOB. 
31. ITp5IMbie H o6paTHhie 3a.n:a'IH. HeKoppeKTHhre 3a.n:a'IH. 
32. KoH'TpOJib rrpoueccOB mMepeHHli B peaIIbHOM BpeMeHH: arrnapaTHbie 11 rrporpaMMHhre peIIIeHH5I. 

5. YlJEEHO-METO,l(lflIECKOE II MH<l>OPMAIJ;MOHHOE OEECITElJEHME 
,l(M CIJ;MITJIMHbl 

5.1.PeKOMeH.uyeMaR JIHTeparypa 

5.1.1. OcHOBHaR JIHTeparypa 

1. Myx11H, K.H. 3KcrrepHMeHTaJihHM 51.z:i:epHa5I cpH3HKa. B 3-x TT. T. 1. <l>H3HKa aTOMHoro 5!.D:pa 
[3neKTpOHHbrli pecypc] : y-qe6. - 3neKTpoH . .n:att. - CaHKT-I1eTep6ypr: flaHb, 2009. - 384 c. 
- Pe)l(HM ,z:i:ocTyrra: https://e.lanbook.com/book/277. - 3arn. c 3KpaHa. 

2. ITaIIIKOB, rr.T. <l>H3HKa rry'l:Ka B KOJibUeBbIX ycKOpHTeJI5IX [3rreKTpOHHbill pecypc] : y-qe6. 
rroco6He - 3neKTpoH . .n:aH. - MocKBa : <l>H3MaTJIHT, 2006. - 264 c. - Pe)l(HM .n:ocTyrra: 
https://e.lanbook.com/book/59440. - 3arn. c 3KpaHa. 

3. CorroHHH, B.H. 5I.n:epHore peaKTopttbre ycrnHoBKH I B.M. ConoHHH MocKoBCKHli 
rocy.n:apcrneHHbIH TexHw1ecKHH yHHBepCHTeT HMeHH H.3. EayMaHa. - MocKBa : l13.D:aTeJibCTBO 
MfTY HM. H.3. EaYMaHa, 2010. - 88 c. : cxeM., HJI., Ta6n. - EH6JIHorp. B KH. ; To )Ke 
[3neKTpOHHbIH pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=340457 

4. EapcyKOB, O.A. OcttoBhI cpH3HKH aTOMHoro 51.z:i:pa. 5I.n:epttbre TexttonornH I O.A. EapcyKoB. -
MocKBa : <l>mMaTJIHT, 2011. - 560 c. : HJI., cxeM., rn6n. - (<l>yH,n:aMeHTaJibHa51 H rrpHKna.n:Ha5I 
cpmHKa). ISBN 978-5-9221-1306-9 To )Ke [3neKTpOHHbIH pecypc]. 
URL: http://biblioclub.ru/index.php?page=book&id=457408 

5. KpacHHKOB IT.B. PacqeThI cpH3H'leCKHX xapaKTepHCTHK 51.z:i:epHbIX peaKTOpOB : y-qe6. rroco6He no 
KypcaM «<l>H3HKa 51L(epHbIX peaKTOpOB», «KOHCTpyHpOBaHHe ycTaHOBOK 51.z:i:epttoro TOilJIHBHOro 
UHKJia», «I1epcrreKTHBbI pa3BHTH51 ycTaHOBOK 51.z:i:epttoro TOilJIHBHOro UHKJ1a» [3neKTpOHHbill 
pecypc] : y-qe6. rroco6He I IT.B. KpacHHKOB, C.B. CToJIOTHIOK, 5I.,IJ;. CToJIOTHIOK. - 3neKTpoH . 
.n:att. - MocKBa : MfTY HM. H.3. EaYMaHa, 2014. - 95 c. - Pe)l(HM .n:ocTyrra: 
https://e.lanbook.com/book/58558. - 3arn. c 3Kpatta. 

6. fll06HMOB, A. BBe.n:eHHe B 3KcrrepHMeHTaJihHYIO cpH3HKY -qacTHU [3rreKTpoHHbIH pecypc] : 
y-qe6Hoe rroco6He I A. fll06HMOB, ,[(. KHIII. - 3neKTpoH . .n:att. - MocKBa : <l>H3MaTJ1HT, 2001. 
- . 272 c. - Pe)l(HM .n:ocTyrra: https://e.lanbook.com/book/59294. - 3arn. c 3Kpatta. 

7. CHByxHH, ,[(. B. 06nrHli Kypc cpH3HKH : y-qe6ttoe rroco6He I,[(. B. CHByxHH .- 4-e H3L(., cTepeoT. 
- · MocKBa : <l>H3MaTrrHT .. - 2005 ToM 1. MexaHHKa .. - 560 c. Pe)KHM .n:ocTyrra: 3JieKTpOHHa5I 
6H6J1HOTe'IHM CHCTeMa «YmrnepcHTeTCKM 6H6JIHOTeKa ONLINE», Tpe6yeTc51 aBTOpH3aUH51 .­
ISBN 5-9221-0225-7 .- <URL:https://biblioclub.ru/index.php?page=book&id=82978>. 

8. CHByxHH, ,[(. B. 06nrHli Kypc cPH3HKH : y-qe6Hoe rroco611e I ,[(. B. C11ByxHH .- 113.n:. 6-e, cTep. 
- MocKBa : <l>H3MaTJIHT, 2014 .. - ToM 2. TepMO.D:HHaMHKa 11 MorreKyn51ptta5I cpH3HKa .. - 544 
c. : HJI. Pe)KHM .n:ocTyrra: 3JieKTpOHHa51 6116JIHOTe'IHa5I CHCTeMa «YHHBepCHTeTCKa5I 6116J1HOTeKa 
ONLINE», Tpe6yeTC51 aBTopmau1151 .- ISBN 978-5-9221-1513-1. - ISBN 978-5-9221-1514-8 
.-' <URL:https://biblioclub.ru/index.php?page=book&id=275624>. 

9. C11ByxHH, ,[(. B. 06nrHli Kypc cpH3HKH: y-qe6Hoe rroco611e I ,[(. B. C11Byx11H .- 5-e H3L(., cTep. -
MocKBa : <l>H3MaTJ1HT, 2009 .- ToM 3. 3rreKTpH'Iecrno .- 655 c. Pe)KHM .n:ocTyrra: 
3J1eKTpOHHa51 6116n110Te'l:Ha5I CHCTeMa «YH11Bepc11TeTCKM 6116n110TeKa ONLINE», Tpe6yeTC5I 
aBTOpH3aUH51 ISBN 978-5-9221-0673-3 
<URL:https://biblioclub.ru/ index.php?page=book&id=82998>. 

10. CHByxHH, ,[(. B . 06nrHli Kypc cpH3HKH : y-qe6ttoe rroco611e I,[(. B. C11Byx11tt .- 3-e H3.D:., 
· CTepeOT. - MocKBa : <l>H3MaTJIHT, 2002.- ToM 4. OrrTHKa.- 792 c. Pe)KHM .n:ocTyrra: 

3JieKTpOHHM 6H6JIHOTe'IHa51 cHcTeMa «YHHBepcHTeTcKa51 6H6JIHOTeKa ONLINE», Tpe6yeTc5I 
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aBTopmau:iur ISBN 5-9221-0228-1 
<URL:https://biblioclub.ru/index. php?page=book&id=82981 >. T4 

11. C1rnyxttH, ,l.l B. 06I.JJ:IIH Kypc cptt3HKH : y-qe6Hoe rrocofore I ,n:. B. C1rnyx1rn .- 2-e H3fl:., 
crepeor. - MocKBa : <DmMaTJIHT, 2002 .- ToM 5. AroMHa5I H 5I,ll;epHa5I cpmttKa .- 783 c. 
Pe:>KHM nocryrra: 3JieKTpOHHa5I 6tt6JIHOTe'!Ha5I CHCTeMa (( y HHBepCHTeTCKa5I 6tt6JIHOTeKa 
ONLINE», · rpe6yerc5I aBropmau;tt5I ISBN 5-9221-0230-3 
<URL:https://biblioclub.ru/index. php?page=book&id=82991 >. 

5.1.2. ,11.orrOJIHHTeJibHaSI JIHTeparypa 

1. EoJI03,ll;bIH5I A.H., 06onoBCKHH M.M. .lJ:eTeI<TOpbl HOHH3Hpyiomttx 'IaCTHU: H H3rry-qeHHH. 
ITpttHU:HIIhI H rrpttMeHeHH5I. r . .lJ:orrrorrpynHnIH:: l13n. noM «l1HrerrrreKT», 2012, 204 c (10 3K3.). 

2. ITepHO.lJ:H'!ecKtte Hay-qHnre :>KypHarrbr «ATOMHa5I 3Heprmrn, «AToMHa5I rexHHKa 3a py6e:>KOM», 
«I1ptt6opbl H TeXHHKa 3KCIIepHMeHTa», «ElorrrreTeHb ITO aTOMHOH 3HeprHH». 

3. Kyrrh'IHH, IO.H. CoBpeMeHHa5I orrTHKa H cpoTOHHKa HaHo- H MHKpocttcTeM [3rreKTpOHHhlli 
pecypc] I IO.H. Kyrrn'IMH. - 3rreKTpoH. ,n:aH. - MocKBa : <Dtt3MaTJIHT, 2016. - 440 c. -
Pe)KHM nocryrra: https: //e .lanbook.com/book/91158. - 3arrr. c 3KpaHa. 

4. AHnpeeB, c.r. 3KcrrepHMeHTaJibHbie MeTO,ll;bl cpH3HKH B3pbIBa H ynapa [3rreKTpOHHbll pecypc] : 
y-qe6HHK I c.r. AHnpeeB, M.M. EoH:Ko, B.B. CerrttBaHoB ; rron pen. CerrHBaHoBa B.B .. -
3rreKrpoH. naH. - MocKBa : <!>tt3MaTJIHT, 2013. - 752 c. - Pe:>KHM nocryrra: 
https://e.lanbook.com/book/59748. - 3arrr. c 3KpaHa. 

5. MaMOHOBa, M.B. <l>H3HKa rroBepxHOCTH. TeopeTH'IecKHe MonerrH H 3KCrrepHMeHTaJihHbre 
MeTO.lJ:hI [3rreKrpoHHhIH pecypc] : MOHorpacptt5I I M.B. MaMOHOBa, B.B. ITpynHHKOB, 11.A. 
ITpynHHKOBa. - 3rreKrpoH. naH. - MocKsa: <l>H3MaTJIHT, 2011. - 400 c. - Pe)KHM nocryrra: 
https://e.lanbook.com/book/59605 . - 3arrr. c 3KpaHa. 

6. CH.ll:H5IeB, H.11. CraTHCTH'IeCKHH aHarrH3 H reopH5I rrrraHttpoBaHH5I 3KcrrepttMeHra [3rreKrpoHHhlli 
pecypc] : MeTOfl:H'IeCKHe yKa3aHH5I I H.11. Ctt.ll:H5IeB. - 3rreKTpoH. naH. - MocKBa: MrTY HM. 
H.3. EayMaHa, 2017. - 200 c. -Pe:>KHM nocryrra: https://e.lanbook.com/book/103275. - 3arrr. 
c 3KpaHa. 

5.2. MeTo;::i:uqec1me pa3pa6oTKH 

1. Meron pe3epcpopnoBcKoro o6parHoro pacce5IHH5I ( o6pa6oTKa H MonerrttpoBaHtte crreKrpoB )/ 
EaraeB B. H. ,HernoB <DT., ITyrttrroB JI.IT., qeperraHOB A.H.- EKarepttH6yprTOY BTIO YrTY­
YITl1, 2006. - 92 c. 

2. Pan'IeHKO B.11., P5!6yxttH O.B. 5InepHa5I cpmttKa: y-qe6Hoe rroco6tte. B 2 'I. q. I. EKarepttH6ypr: 
YrTY-YI1l1, 2007. 106 c. 

3. P5!6yxttH O.B. 5InepHa5! cptt3HKa: y-qe6Hoe rroco6tte. B 2 'I. q , 2. EKarepttH6ypr: YrTY-YITl1, 
2008. 72 c. 

5.3.IIporpaMMHOe o6ecrreqeHue 

1. Microsoft office (Word, Excel, Power point); 
2. Adobe Reader X 
3. ChemOffice 2010 
4. Isis Draw (Version 2.5) 
5. Mercury (Version 2.4.5) 
6. AutoDock (Version 1.5) 
7. MestReNova (Version 6.0.2) 
8. Open Babel (Version 2.3.1) 
9. Avogadro (Version 1.0.3) 
10. RasMol (Version 2.7.5.2) 
11. Jmol (Version 12.0.45) 
12. MiKTeX (https://miktex.org) 
13. SRIM (http://www.srim.org) 
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S.4. Ea3hl )J;aHHhIX, HH<l>OpMaQHOHHO-cnpaBoqHhie H IIOHCKOBhie CHCTeMhl 

1. ScienceDirect: http://www.sciencedirect.com; 
2. Web of Science: http://apps.webofknowledge.com; 

· 3. Scopus: http://www.scopus.com; 

4. Reaxys : http://reaxys.com; 
5. SciFinder https ://scifinder.cas.org 
6. Espacenet https://ru.espacenet.com 
7. PHHIJ; https://www.elibrary.ru 
8. I1oHCKOB85I CHCTeMa EBSCO Discovery Service http://lib.urfu.ru/course/view.php?id=141; 

. 9. <De.n:epaJihH:bIM HHCTHTYT rrpOMhIIIIJieHHOM co6cTBeHHOCTH http://v..rww1 .fips .ru; 

S.S. 3JieKTpOHHhie o6pa3oBaTeJihHhie pecypch1 

1. 3oHaJihHa5I Haycrna5I 6H:6rrHoTeKa http://lib.urfu.ru; 
2. Kara.rrorn 6H6rrHOTeKH http://lib.urfu.ru/course/view.php?id=76; 

3. 3rreKrpoHHhIB Ka Tarr or http://opac.urfu.ru; 
4. 3rreKrpoHH0-6H6JIHOTeLIHhie CHCTeMhI http://lib.urfu.ru/mod/resource/view.php?id=2330; 
5. 3rreKrpoHHI>Ie pecypcnI cBo6o.zworo .nocryrra http://lib.urfu.ru/course/view.php?id=75 ; 
6. 3ireKTpOHHhie pecypcnr no rro.nrrHcKe http://lib.urfu.ru/mod/data/view.php?id=l 3 79. 

6. MATEPMAJibHO-TEXHMqECKOE OEECIIEqEHME ,IJ;MCD;MIIJIMHbl 

CBeJJ:eHHH 06 ocHaIQeHHOCTH JJ:HCUHIIJIHHhI cneu;HaJIH3HpoBaHHhIM u Jia6opaTopHhIM 

o6opyJJ:OBaHHCM 

fleKU:HH LIHTaIOTC5I B ay.nHropH5IX (r. EKarepHH6ypr, yrr. MHpa 21, C!>-349, C!>-372), ocHameHHhIX 
MYJihTHMe.Z:XHMHhIM o6opy.noBaHHeM. ,Il;JI5I caMOCT05ITerrhHOH pa60ThI HCIIOrrh3yeTC5I ay.nHTOpH5I, 
OCHameHH85I rrepcoHaJihHhIMH KOMIIhIOTepaMH no 'merry o6yqaIOil(HXC5! c IIO.Z:XKrrIOLieHHeM K cenI 
HHrepHeT (r. EKar epHH6ypr, yrr. MHpa 21 , C!>-350). 

Crreu:HaJIH3HpoBaHHhie rra6opar opmr .z:xrr5I rrpoxmr<.neHH5! caMOCT05!TerrI>HoH: pa60ThI, ocHameHHI>Ie 
COBpeMeHHhIM Q:>H3HLieCKHM o6opy.noBaHHeM: 

. Ay.Z:XHTOpli5I, XapaKrepHCTHKa Ka6HHern I ay.nHropHH H rrporpaMMHoro 
. Mecro o6ecrreIIeHH5I 

Hax o )l<.neHH5I 

yrr.MHpa, 21, 
C!>-13 6/13 7 

yrr.MHpa, 21, 
C!>-128 

yrr.MHpa, 21 , 
C!>-264 

CoBpeMeHHa5! 3proHOMHqHa5! Me6errh .nrr5! cry.neHTOB (Ha 10 qerroBeK) 
KoMrrMor epnI -2 
flHU:eH3110HHoe ITO: MS Of fice, Adobe Reader, Kaspersky Antivirus 

,l(wppaKTOMerp peHTreHOBCK11i1 X'Pert PRO MRD 

,l(mppaKTOMeTp peHTreHOBCK!1H Shimadzu XRD-7000S 

CoBpeMeHHa5! 3proHOMHLIHa5! Me6errn .nrr5I cry.neHTOB (Ha 5 qerroBeK); 
KoMrrhIOTep; 
JIHu:eH3110HHoe ITO : MS Office, Adobe Reader, Kaspersky 

Anti virus; 
HMrryrrnCHhIH crreKrpoMerp 3rrer<rpoHHoro rrapaMarHHTHOro 

pe3oHaHca ELEXSYS E580 (BRUKER BIOSPIN) 

YIIe6Ho-HaYLIH85I rra6oparopH5I cpH3HKH TBep.noro rerra 
ABTOMaTH3HpOBaHHhie rra6oparopHnie CTeH.Z:XhI c HCTOLIHHI<aMH 

B036y)l<.na10mero H3rryIIeHH5! : CTeH.n .Z:XJI5I H3MepeHH5! 
peHTreHOrrIOMHHecu:eHl(HH Mar ep11a.rroB, CTeH.n .nrr5I H3MepeHH5I 
cpororrIOMMHecu:emuur MaTepHaJIOB, CTeH.n .nrr5! HCCrre.noBaHH5! 
orrTHIIecr<oro rronromeHH5I MarepHa.rroB, creH.n .Z:XJI5I Hccrre.noBaHH5I 
TepMOCTHMYJIHpOBaHHOH JIIOMHHecu,eHIJ,HH MaTepHaJIOB 
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yrr .MHpa, 21, HayqHo-HccrrenoBaTerrncKaR rra6opaTOpHR crreKTpOCKOrrHqecKHX 

r:D-275-277 H3MepeHHH 
IToBepoqHhIH CTeHn, 3KcrrepHMeHTaJibHa~ ycrnHOBKa nrrR 

HCCrrenoBaH~ panHaUHOHHO-OITTHqecKHX CBOHCTB TBep,ri:hIX Terr 

. yn.MHpa, 21, HayqHo-HccnenoBaTerrncKaR na6oparnpHR BhICOKOTeMrrepaTypHbIX 
r:D-164 B03,D:eHCTBHH 

CTeHn BhICOKOTeMrrepaTypHbIX B03nei1CTBHH Ha MaTepHarrhI 
«f1Jia3MOTpOH>> 

yrr.MHpa, 21, y qe6HO-HayqHbIH HHHOBaUHOHHO-BHenpeHqecKHH ueHTp 

r:D-174 pamrnUHOHHOH MonmjmKaUHH CBOHCTB MaTep11.arrOB 
flHHeHHhIH ycKOpHTeJib 3JieKTpOHOB, KOHBeHep nmr rro,ri:aqH 

MaTepMarrOB B 30HY o6rryqemrn, arrrrapaTypa panHaUMOHHOfO KOHTPOJIR 

yrr.MHpa, 21, y qe6HO-HayqttM Mecc6ay3pOBCKM rra6opaTOpH~ 

·r:D-052 Mecc6aypoBCKMH crreKTPOMeTp BnrcoKoro cKopocTHoro pa3perneHHR, 
KOMIIhIOTep, KOHTpOJibHO-H3MepHTeJibHa5! arrrrapaTypa 

yrr.MHpa, 21, fla6opaTOpHaR aynHTOpirn 
r:D-405 Y qe6Ho-rra6oparnpHbIH CTeHn ITO aHarrOfOBOH 11. umppOBOH 

3JieKTpOHHKe National Instruments, OcuHrrrrorpacp OWON, f eHeparnp 
Tektronik 

yrr.MHpa, 21, fla6opaTOpH~ OT>I<Hra MaTepll.arrOB 
. r:D-366 BorcoKoTeMrrepaTypHaR BaKYYMHaR rreqn 
yrr.MHpa, 21, CrreuHarrH3MpoBaHHaR ayninopHR 
r:D-318 I1Kfl crreKTpOMeTp KflABI1, YcTaHOBKa TepMOJIIOMHHeCU,eHU,11.H, 

0Cfl CIIeKTpOMeTp 
yrr.MHpa, 21, fla6opaTOpHR CITeKTpOCKOIIHH 
r:D-258 CrreKTpoMeTp orrTHqecKoro rrorrromeHH~ LAMBDA-35, OrrTHqecKMH 

crreKTpoMeTp LS-55, Yr:D crreKTPOMeTp BbICOKoro pa3perneHM~ . 

yn.MMpa, 21 fla6opaTOpHR peHTfeHOBCKOH cpOT03JieKTpOHHOH CIIeKTpOCKOmrn 
r:D-314 PeHTreHOBCKOH cpOT03JieKTpOHHhIB crreKTpOMeTp PHI 5000 

VersaProbe. 
yrr.MMpa, 21, Yqe6HaR rra6oparnpr-rn crreKTpoMeTpHH 
r:D-345 - r:D-347 CTeHnor, OCHaIUeHHbie KOHTpOJihHO-H3MepMTeJihHOH arrrrapaTypoi1, 

crreKTPOMeTpaMH, KOMIIbIOTepbr c JIMU,eH3HOHHbIM ITO (8 cTeHnoB) 
yn.MMpa, 21, Yqe6HM na6oparnpM~ cpM3MqecKMX rrorrei1: 
r:D-355 CTeHnr,r, OCHaIUeHHbie KOHTpOJihHO-H3MepMTeJibHOH arrrrapaTypoi1, 

MCToqHHKaMM cj:JmHqecKHX rrorrei1: pa3JIHqHoH rrpHponnr ( 6 CTeHnOB) 
yrr.MHpa, 21, HayqHo-HccrrenoBaTerrncKaR rra6opaTOpHR 3JieKTpOHHKH 

. r:D -362 peHTreHOBCKHX rrpH6opoB 
I1CTOLJ:HHKH HOHH3HpyIOIUHX mnyqeHHH, KOHTpOJibHO-

H3MepHTeJibHaR arrrrapaTypa, crreKTPOMeTpbI, KOMIIbIOTepbI 
yrr.MHpa, 21, Yqe6HM rra6opaTOpHR rrpHKJia,ri:Hoi1 RnepHoi1 cl>H3HKH 
. r:D-246 fla6opaTOpHbie 5!,ri:epHo-cl>H3HqecKHe cTeHnor, KOHTpOJibHO-

H3MepHTeJibHaR arrrrapaTypa, KOMIIhIOTepbI (8 CTeHnoB) 
yn.MHpa, 21, Yqe6HaR rra6oparnpHR no3HMeTpll.H 
r:D-248 I1CTOLJ:HHKH HOHH3HpYIOIUHX H3JiyqeHHH, neTeKTOpbI HOHH3HPYIOIUHX 

H3JiyqeHHH, no3HMeTphI, panHoMeTpbI (6 CTeHnoB) 
yn.MHpa, 21, By3oBcKo-aKaneMHLJ:ecKa~ panoHoBaR rra6oparnpHR 
r:D-263 CTeHn n~ IIOBepKH pa,ri:OHOMeTpOB, panoH-MOHHTOp «Alpha-

Guard» ,KOMIThIOTep 
yrr.MHpa, 21, HayqHo-HccrrenoBaTerrncKM rra6opaTOpHR 3JieKTpOHHKH 
r:D-149-151 peHTreHOBCKHX rrpH60pOB 

I1cTOLJ:Hl1KH HOHH3HPYIOIUHX H3JiyqeHHH, MeCTa MOHTa:>KHHKOB pa,ri:Ho-
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mMep:inerrI>Ho:H armapaTypI>r, KOHTpOJibHO-H3MepHTeJibHaH arrrrapaTypa, 

peHTreHoqrnyopec:ueHTHbie aHaJIH3aTOpbl COCTaBa BemecTBa, 

KOMIIbIOTepbI 

yrr .MHpa, 21, Y-qe6HM rra6opaTOpHH 3JieKTpOHHbIX ycKOpHTerre:H 

<l>-165 HMrryrrI>CHbIH ycKopHTerrb 3JieKTpOHOB, KOHTporrI>HO-H3MepHTeJihHaH 

armapaTypa, BaKyyMHaH TeXHHKa 

yrr.MHpa, 21, y 'le6Ho-Hay'IHbIH HHHOBaUHOHHO-BHenpeH'leCKHH ueHTp 

<l> -1 74 panHaUHOHHOH MonmpHKaUHH CBOHCTB MaTepHaJIOB 

JfaHdi:Hbill ycKOpHTeJib 3JieKTpOHOB, KOHBeH:ep nm rrona'IH 

MaTepHaJIOB B 30HY o6Jiy'leHHH, arrrrapaTypa panHa:UHOHHOro KOHTPOJIH 
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