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IIporpaMMa yTBepJKJJ:ena: 

Ytte6no-MeTOJJ:HtteCKHM coBeTOM <l>tt3HKO-Texno.lloruttecKoro HHCTHT)'Ta 

TipoTOKOJI NQ ~ OT a. C•1 . . 2019 r. 

npencel(aTenb YMC <j>mHKO·TexttonornqecKoro HHCTHTyra A HHKH<j>opoB C.B. 

):liipeKTop <j>mHKO-TeXHOnornqecKoro HHCTHTYTa ~aHOB B.IO. 

AHHOTAUlUI: 

TiporpaMMa COCTaBJieHa B COOTBeTCTBHH c Tpe6oBaHl15!MH <!>enepaJibHOro rocynapcrneHHOfO 
o6pa30BaTeJibHOro CTaHnapTa BhICwero o6pa30BaHH5!, npe,[('b5!BJI5!eMhIX K non roTOBKe 

nocTyrraJOill,H:X B MarnCTpaTypy no HanpaBJieHl1lO 14.04.02 - 5InepHhie cp113HKa 11 TeXHOJIOfl1H. 

3K3aMeH 5IBJI5IeTC5I qeThipeXKOMnOHeHTHbIM, npOB0,[(11TC5I B TeCTOBOH cpopMe B COOTBeTCTBHl1 
c Tpe6oBamrnMH TipHKa3a peKTopa Yp<!>Y NQ221/03 OT 07.03.2019 r. «0 BCTynttTeJihHhIX 
11CnhITaHH5IX no nporpaMMaM MarHCTpaTyphI». 

Ue.llh BCTynuTe.llhHhtX ucnhITanuu - 06ecneq11Th rr11uaM, npeTeHnyIDlUHM Ha rrocTynneHHe 
B Yp<!>Y ,[(J15I OCBOeHH5I o6pa30BaTeJihHOH nporpaMMhl MarttCTpaTyphI, paBHhie ycrrOBH5!, BHe 
3aBHCHMOCTI1 OT rrpenhrnymero ,[(OKyMeHTa 0 BbICWeM o6pa30BaHHH. 

3aJJ:a•rn BCT)'IlHTC.JlhHhlX HCilhITaHHH COCTOHT B TOM, qT06bI Bb15IBI1Tb HaJI11qtte f0TOBHOCTl1 

noCTynaIOmero K o6yqeHl1lO B MarnCTpaType B lfaCTl1 ccpopMHpoBaHHOCTl1 HHcjJOpMaI..~110HHO
KOMMYHl1KaTI1BHOH KOMrreTeHUHH He HmKe 6a30BOro ypOBH5! 11 3HaHH5! OCHOBHOro con ep)KaHI15! 
npocp11JibHbIX ,[(11CUHTIJl11H. 

2 



1. 

2. 

3. 

CO,[(EPJKAHME BCTYllMTEJibHblX MCllbIT AHMM B MArMCTPA TYPY 110 
HAilPABJIEHMIO nonroTOBKM 

14.04.02 - 51.Aepttbie <l>ttJHKa u TexttoJioruu 

1 CTpyKrypa co)J:ep:11rnttuH BCTynuTeJihHOro ucnhITattuH BKJIIOlfaeT 4 paJAeJia 
Pa.3,neJI <I>opMa, speM51 oaJIJibI 

BhrnBJiemre ypoBH51 ccpopM11poBaHHOCT11 KOMMYHHKaTHBHOi1 

KOMneTeHu1111 Ha pyccKOM 513bIKe . .1J:JI51 pewemrn npe,nJiaraIOTC51 

3a,naH115l 6aJoaoro ypoBHH CJIOJKHOCTU (ypoaeHh Threshold 

no ruKane CoBern EBponhI). liaJOBbIH ypoaetth o6ecnetrnBaeT 

BJia,nem1e }[3hIKOM ,Ll,JI}! pewemrn MHHHMaJibHoro q11cJia 

KOMMYHHKaTHBHbIX 3a,naq, ,nocTaToqHbIX ,LJ,JI51 orpaH11qeHHoro 

npocpecc110HaJibHOro o6w,eHI151 B CTaH,napTHbIX CHTyauH}[X. 

Tun Ja)J:auuw: OTBeTbI Ha sonpocbI K HayqHoMy TeKcTy. 

BbrnBJieH11e ypoBH51 ccpopM11poBaHHOCTI1 KOMMYHHKaTHBHoi1 

KOMneTeHUHH Ha HHOCTpaHHOM }[3bIKe. .1J:;rn pewemrn 

npe,nJiaraIOTC51 3a,LJ,aHH51 6a30BOro ypoBHH CJIOIKHOCTU 

(ypoaetth basic A2 no 06Uleesponei1cKoi1 w1<ane CEFR). 
3a)J:aHUH npoaepHIOT cnoco6HOCTb B Hami:caHHOM TeKCTe 

yJiaBJIHBaTh OCHOBHOe co,nep)KaHHe, ,neTaJIH, OTHOllleHH}[, 

CIO)KeTHhie JIHHHH. 

Tun Ja)J:attuii: OTBeTbI Ha Bonpoch1 K TeKcTy 

o6meKyJihTYPHOro co.nep)KaHI151 (3a,LJ,aHI1}[ c BhI60pOM O,Ll,HOro 

npaBHJihHOro OTBeTa I13 Tpex-qeThipex npe,LJ,JIO)KeHHbIX). 

IloJIH,Ll,HCUHnJIHHapHbIH TeCT no 6a30BhIM ,Ll,HCUHnJIHHaM 

)J,eC}[Tb 3a,LJ,aHHM Ha 3Ham1e/ y3HaBaH11e Ba)KHeMWHX nOH}[THM, 

3aKOHOB, KOHUenuHi1, co.nep)Kalll,I1XC51 B 6a30BhIX 

,n11cu11nJIHHax, pellleHHe CTaH,napTHbIX 3a,naq (MaTeMaTHKa, 

06w,a51 cptt3HKa). 

TttnbI TeCTOBhIX 3a,naH11i1: 3a,naHH5l c BhI6opoM OTBeTa, 3a,naHH5l 

Ha ycTaHOBJieHHe COOTBeTCTBI151. 

KoMnbIOTepHoe 

TeCTHposam1e 

15 MHHYT 

KoMnbIOTepaoe 

TeCTI1pOBamfe 

15 MHHYT 

0 - 20 

0 - 10 

KoMnbIOTepHoe 0 - 20 
TeCTH po BaH 11 e 6aJIJIOB 

30 MifHYT 

4. IloJI11,nttcuttnJIHHapHhii1 TeCT no npocpttIIbHbIM ,n11cu11nJIHHaM. KoMnhIOTepHoe 0 - 50 

2. 

Il}[Th,LJ,eC51T 3a,LJ,aHHM Ha 3HaHHe cpytt,naMeHTaJibHbIX nOH51THM, 

3aKOHOB, KOHUenutti1, pellleHHe CTaH,napTHbIX 3a,naq no 

HanpaBJieHHIO «5I.nepHbie cpI13HKa H TeXHOJIOrttH» TttnhI 

TeCTOBhIX 3a,namri1: 3a,naHI151 c BhI60pOM OTBeTa, 3a,LJ,aHH51 Ha 

ycTaHOBJieHHe COOTBeTCTBH51. 

MaKCUMaJibHbIH uTorOBhIH 6aJIJI 

CO,[(EPJKAHME TeCTUpOBaHUH, BblHBJIHIOIUero 
KOMMYHUKaTUBHOH KOMneTeHU,UU Ha pyccKOM H3hIKe 
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TeCTHpOBaHHe 

60 MMHYT 

100 

pa3BUTOH 



TipOY11TaHTe Bhl.llep)KK11 113 CTaThl1 A.A.EK11)ll1Ha 11 np. "OuettKa noCTynneHH51 Tp11Tl151 B 
aTMoccpepy l13 6phI3raJihHhIX 6acce.Httos .6anaKOBCKOtt A3C B xoJIO)lHhitt neptton" H Bbmontt11Te 
3a)laHl151 

HaHMettosatttte ny6nttKautttt: 

OUEHKA TIOCTYTIJlEHl15I TPl1Tl15I B ATMOC<DEPY 113 .6Pbl3f AJlbHbIX .6ACCEMHOB 
.6AJIAKOBCKOM A3C B XOJlO,D,HbIM TIEPl10,D, 

ABTOphI: 

EKH)ll1H A.A., AHTOHOB K.Jl., Bac11nheB A.B., Bac51.HOBHY, M.E., TibIIIIKHHa M.A. (l1TI3 YpO 
P AH, r. EKaTepttH6ypr) 
KyphIHLlllH A.B., lllanosanos A.C. (<D.6Y «HTU 5IP.6», r.MocKsa) 
AttTyIIIeBcK11i1 A.C., CeMeHOB M.A., MypaIIIosa E.Jl. (<DfYTI «TIO Ma51.K», r.03epcK) 
KanycTHH 11.A., <Dttnarns 11.I-O. (OAO «Hl1<DXI111M. JI.5I. Kapnosa», r.MocKsa) 

0TphIBOK 113 ny6Jil1KaUHl1 (Kypc11BOM): 
Epbt32QflbHbte 6acceil1-1bz 1-1a EQflaK06c1<ou A3C npuMe1-15l1omc5l Oflfl 11enpepbt61-10?0 oxJ1a:;1coeHU5l 
mex1-10J102ul.f.eo.:020 06opyoo6a1-1u5t om6emcm6e1-11-1btX nompe6ume11eu I, II, Ill Ka1-1aJ106 cucmeM 
6e30nacHocmu :J1-1ep206J1m.:.06. On11-...pbzma5l no6epx1-1ocmb 6acceu1-t06, npuMeHe1-1ue 
pCt36pb132U6Clme.rteu, 6blCOl·«Oe COOep:;1cam1e mpumu5l 6 600e CUCmeMbl meXHUl./.eCKOZO 
6000C1-ta6:;1ce1LU5l OJn6emc11we1-1HblX nompe6ume!leU pem:mOpl·IO?O OmOe!leltu5l C030a/0Jn ycfl06U5l 
nocmynJ1e1-1u5l mpumufl 6 amMocrjJepy 6 npoi1ecce oxJZa:;1coe11u5l 6 6pbl32Qflbl-lblX 6accdmax. 
Omcymcnwue oocmo6ep1-tblX OCll-ll-lblX 0 pe3yflbl11Qmax 00Jl206peMel-tlt020 MO/-/Umopu1-12a 06be.u1-1oil 
a1<mu61-1ocmu mpumufl 6 603oyxe 66JLU3U 6accei"mo6 1-1e no360JZ5lem 001-t03HCtl.f.110 cydumb o 
37-tal.f.wuocmu 61<J1aoa 6 06nyi1e1-1ue 11aceJ1e1-1u5l u nepco1-1ana 6bt6poco6 mpunnm U3 6pbz3?et.rtbHbtX 
6acceu1-106 [I, 2}. 
H1-1meHCU61-tocmb nocmynne1-1u5l mpumu5t 6 amMocrjJepy onpeoen5lemc5l yoeJ1b1-tou aKmu61-1ocmb1-0 
mpumu5l 6 6ooe 6pbt32Wtbl-lblX 6accei/Ho6, immeHCU67-tOCmb10 ucnape1-1u5l 600bt npu oxJ1a:>1coewuu u 
immeHCU6H.OCmbT-O o6pa3o6al-tu5l 1<aneflb npu ux pa36pbl3ZU6et1-1uu. Ilo6eoeHue za30-a:Jp030llbl-lOZO 
o6na1'a mpumupo6a1-1Hoil 600bl (HTO) 6 amMocrjJepe Hao 6pbl32Qflbl-lblMU 6accdtHCtMU 3et6ucum om 
npoooJ1:;1cumeJ1b1-tocmu c6emnozo 6peMel-tu cymo1<, c1.:.opocmu u 1-1anpa6JZeH.U5l 6empa, 6JZa:;1c1-1ocmu 
603oyxa, ocao1<06, 06J1al./.1-1ocmu, meMnepamypbl 603oyxa. 
flo ycno6U5l.J\1 :J1<cnJ1yamai1uu 6pbl32Ctllbl-lblX 6accei1Ho6 u 67-teumuM ycno6U5l.M pa311uita1-0mc5l o6a 
nepuooa, 6JZU5ll-0Uf.UX Ha rjJopMupo6aHue 2Cl30-a3po3onbH020 o6nm..:a mpumupo6mmoil eoobt: 

• menJZblU nepuoo 200Cl - C MCl5l no Ol<m5l6pb 61<JllOl./.UmeJZbl-lO; 
• X0.11001/blil nepUOO ?OOCl - C /-/05l6p5l no anpe!tb 61\.fllOl./.UmeJZbl-lO. 

B menJtbtU nepuoo zooa, mex7-tul.f.ec1<a5l 6ooa nocmynaem 1-1a con11a pa36pbt3zu6ame!leu 6 
6pbl32Cl!lbl-IOM 6acceii1-1e noo oa6Jle1-1ueM I l<Zc!M2, l./.mo npU600Ul11 /( o6pa306Cll-1Ul-O 1.;aneJZb 
ouaMempoM 1,5 - 1,8 MM. B xonooHblU nepuoo npeoycMampu6aemC5l xo!locmoil c6poc 600bt 6e3 
pa36pbl32U6Cll-IU5l 0Jl5l o6ecnel.f.el-IU5l noooep:>!CCll-IU5l mpe6yeM020 meMnepamypT-IO?O pe:>ICUMCl 
nompe6ume!leu. 

BOIIPOChl HA IlOHIIMAHME TEKCT A: 

1. ophI3faJihHhie 6accettHhl Ha EanaKOBCKOH A3C np11MeH5I.IOTC5I.: 
o )lJI51. ysJia)lrnett115I. so3nyxa n0Memett11i1 A3C; 
D )lJI51. 011TheBoro BO)lOCJ-fa6)J<eHl15I . 
D )lJI51 HenpephIBHOfO OXJia)K)leH1151. TeXHOJIOrHY:eCKOro 06opynosaH115I.; 
D BOCIIOJIHeH11e BJiarll B aTMOCcpepe B 3acyIIIJil1Bhltt nepHO)l rona. 
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2. KaKMe cpaKTOpbl C03J(aIOT ycJIOBM5I IIOCTyrrneHM51 TPMTM51 B aTMOCcpepy B rrpou:ecce 

oxJia)l{,n:eHM5I B 6phI3faJihHhIX 6acceH:Hax? 

0 0TKpbITa5I ITOBepXHOCTb 6accei1:HOB. 

0 IlpMMeHeHMe pa36pbI3rMBaTeJieif. 

o Bh1c0Koe co,n:ep)I<aHMe TPMTM5I B so,n:e. 

o Bee Bhillie rrepe'-:IHCJieHHbie. 

3. 11HTeHCMBHOCTb IIOCTyrrneHM51 Tp11TM51 B aTMoccpepy M3 6pbl3faJibHbIX 6acceHHOB 

orrpe,n:en51eTC5I: 

o Y ,n:eJibHOH aKTHBHOCThIO TPMTH5I B BO,n:e 6phI3ranhHhIX 6acceH:HoB. 

0 11HTeHCHBHOCTblO McrrapeHM5I BOJ(bl rrpM OXJia)KJ(eHHH. 

0 11HTeHCHBHOCTblO o6pa30BaHH5I KarreJib rrpM HX pa36pbl3fMBaHl1H. 

o BceM Bbillie rrepe'-:IMCJieHHbIM. 

4. OT qero 3aBMCMT rrose,n:ettMe ra3o-a3p030JibHOro o6naKa TPMTMpoBaHHOH BOJl.bI (HTO) B 

aTMOCcpepe Ha):( 6pbI3faJibHbIMM 6acceif HaM11? 

o OT rrpo,n:omKMTeJihHOCTM cseTnoro speMeHM cyToK. 

0 OT CKOpOCTM M HarrpaBJieHM5I BeTpa. 

o OT BJia>KHOCTM B03,n:yxa. 

o OT aTMoccpepHbIX oca,n:KOB. 

o OT o6na'-:IHOCTM. 

o OT TeMrrepaTyphr B03,n:yxa. 

o OT Bcex Bhillie rrepe'-:IMCJieHHhIX. 

5. CKOJibKO rreptto,n:os ro,n:a MO>I<HO BbIJJ.eJIMTh rrp11 KOTOphrx Ha6JIIOJJ.aeTc51 cymecTBeHHbre 

pa3JIM'-:Il151 B cpopMMpoBaHMl1 fa30-a3p030JlbHOro o6JiaKa Tp11TMpoBaHHOH BOJl,bI Han nosepXHOCTblO 

6pbI3faJibHbIX 6acceH:HoB? 

o HeT pa3JIH'-:IHH B nep11onax rona. 

0 ,ll,sa nepHOJl,a - TeTIJibIH M XOJIOJl,HbIH. 

0 4eTbipe rrepHOJl,a - COOTBeTCTByeT BpeMeHaM rona: BeCHa, JieTO, oceHb, 311Ma. 

6. B KaKoif rrep11on rona TeXHM'-:IecKa51 Bo,n:a rrocTynaeT Ha conna pa36pbI3rnBaTeneH: B 

6pbI3faJibHOM 6acceH:He ITOJI. )J,aBJieHMeM? 

o B TerrJihIH. 

0 B XOJIO)J,HbIH. 

o B seceHHe-oceHHMH. 

o TonhI<O B 3acylliJIMBh1e ro,lJ,hI. 

7. B KaKoif rrepMOJI. ro,lJ,a rrpoM3BOJl.MTC5I xonocrnH: c6poc BOJJ.hI 6e3 pa36pbI3rnBaHH51? 

o B TeIIJibIH. 

o ToJibKO B 3acyllIJIMBb1e ro)J,hl. 

0 B XOJIOJl,HbIH. 

o Kpyrnh1i1 ron. 

8. KanJIM Jl.MaMeTpOM 1,5 - 1,8 MM o6pa3yIOTC5I rrp11 ycJIOBMM: 

0 XOJIOCTOro c6poca BOJl.bl 6e3 pa36pbI3rMBaHH5I; 

0 IIO)J,a'-:IM BO)J,bl Ha corrna pa36pbI3fMBaTeJieH: B 6pbI3faJibHOM 6accei1He IIOJJ. )J,aBJieHHeM. 

0 HM rrpM KaKMX ycJIOBM51X pa36pbI3fMBaHM5I KaIIJIM TaKoro )J,HaMeTpa He o6pa3yIOTC5I. 

9. EphI3faJihHhie 6acceifHhI paccMaTpMBaIOTC5I KaK HCTO'-:IHMK rrocTyrrneHM5I B aTMoccpepy? 

o PaJ1.MOaKTHBHoro H30Torra sonopona - TPHTH5I. 

o Pan11oaKTHBHoro H3ornna yrnepona - C-14. 

o Pan11oaKTMBHoro H30Torra H:ona - I-131. 
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10. llpaBHJlbHOe o603Hal..feHHe TpHrnpoBaHHOH BO)lbl 
D HTO. 
D H20. 
D T202. 

3. CO,l(EPJKAHIIE TeCTHpOBaHHH, BhlHBJIHIOIIJ,ero HaJIH<JHe pa3BHTOH 
KOMMYHHKaTHBHOH KOMUeTeHUHH Ha HHOCTpaHHOM H3hIKe 

Read the article and choose the best variant in each question. 

THE INFLUENCE OF RADON MEASUREMENT ERRORS ON THE UNCERTAINTIES OF 
EPIDEMIOLOGICAL CASE-CONTROL STUDIES 

ABTOpbI: 

Michael Zhukovsky, Aleksandra Onishchenko, Anatoly Varaksin and Aleksey Vasilyev 

0TpbIBOK 113 rry61111Kau;1111 (KvpCU60M): 

INTRODUCTION 

Epidemiological case- control studies are the most reliable method to establish the connection 
between domestic or occupational radon exposure and lung cancer incidence. At present more than 
20 case- control studies on the influence of indoor radon on lung cancer have been carried out in 
North America and Europe. Usually in the single survey is very difficult to obtain a statistically 
reliable dependence of lung cancer incidence on radon exposure. In this case, either meta-analysis 
(I) or pooled analysis (2, 3) can be conducted to obtain a better quality of results. Jn some studies, 
it was assumed that the radon concentrations for members of case and control groups were 
determined with high accuracy and there is no influence of the random errors of radon 
measurement. In one study (2), the correction of radon concentration values in the case and control 
groups was conducted taking into account the uncertainties of radon concentration assessment. In 
another study (4) , it was shown that total uncertainty of radon concentration nwasurement 
conducted using a single-track detector LR-I I 5 can be estimated as 30 - ./0 % (95 % confidence 
level). The total uncertainty of retrospective radon concentration measurements depending on the 
type of retrospective detectors used is in a range from 35 to 40 % in good situations to 60 % in the 
case when the indoor air parameters (aerosols concentration, deposition rate of aerosols and 
unattached decay products, etc.) are unknown. Uncertainties also can arise during the 
interpretation of measurements in situations where the measurements were conducted during a short 
period of time. Another source of uncertainty may be an unrepresentative sample for case and 
control groups used for analysis in relation to the entire assembly. For small groups, the influence 
of such uncertainties is expected to be very significant. The main purpose of this work is the 
assessment of the influence of the random errors of the radon concentration determination on the 
interpretation of the results of epidemiological case- control studies. 

BOilPOCbl HA IlOHIIMAHIIE TEKCT A: 

1. What is the most reliable method to establish the connection between domestic or occupational 
radon exposure and lung cancer incidence? 
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o Epidemiological case- control study. 

o Cross-sectional study. 

o Longitudinal study. 

o Cohort study or Panel study. 

2. Why does the total uncertainty of retrospective radon concentration measurements depending 
on the type of retrospective detectors used have significant difference from time to time? 
o It depends on the type of used retrospective detector. 
o In some cases, the indoor parameters might be unknown. 
o It depends on the indoor radon concentration. 

3. What is the influence of exposure duration on detector? 
o Uncertainties can arise during the interpretation of measurements in situations where the 

measurements were conducted during a short period of time. 
o Unce1iainties can arise during the interpretation of measurements in situations where the 

measurements were conducted during a long period of time. 

4. How many case-control studies have been done in North America and Europe? 
o At present more than 20 case-control studies on the influence of indoor radon on lung cancer 

have been carried out in North America and Europe. 

o At present more than 40 case- control studies on the influence of indoor radon on lung cancer 
have been carried out in North America and Europe. 

5. What can be conducted to obtain a better quality of results in the single survey to obtain a 
statistically reliable dependence of lung cancer incidence on radon exposure? 
o meta-analysis. 

o pooled analysis. 

o All mentioned above. 

6. What is the one of the most significant uncertainty for small groups? 
o An unrepresentative sample for case and control groups used for analysis in relation to the 

entire assembly. 

o Uncertainties can arise during the interpretation of measurements in situations where the 
measurements were conducted during a long period of time. 

7. What is the main purpose of this work? 

o The assessment of the influence of the random errors of the radon concentration 
determination on the interpretation of the results of epidemiological case- control studies. 

o The estimation and ranking of possible uncertainties of the radon concentration 
determination on the interpretation of the results of epidemiological case- control studies. 

4. CO,ll,EPJKAHME noJIH)J.ttcunnJittHapHoro TecTa no 6a30BblM )J.ttcunnJittHaM 

OcHOBHhie pa.3)].eJihI 11 TeMbI: 
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MareMan-IKa: 6ecKOHeqHo MaJihie H 6ecKoHeqHo 6onhume cPYHKU.HH, reoMeTpHqecKHH CMhICJI 

rrpOI13BO)lHOH, )leKapTOBa CHCTeMa KOOp)lHHaT KOOp)l.HHaTbl roqeK H BeKTOpOB, Bbl4HCJieH.He )lJIHHbI 

H cepe)l.HHhI orpe3Ka B KOOpLlHHarax, )lHcjJcjJepeHu.HaJibHbie ypasHeH.H5I rrepsoro rrop5I)lKa, 

)lHcpcjJepeHUHpoBaHHe crerreHHO-ITOKa3aTeJibHOH cPYHKUHH, HCCJie)lOBaHHe cPYHKUHH Ha JIOKaJibHbIH 

3KCTpeMyM, MaTeMar11qecKoe 0)1(.H)laHHe H )l.HCrrepCH5I HerrpepbIBHOH CJiyi'IaHHOH BeJIHq.HHbl, 

orrpe)leJieHH5I rrpOI13BO)lHOH 11 )lHcjJcjJepeHUHpyeMOCTH cPYHKUHH B roqJ<e rrpaB.HJia 

)lmp¢epeHUHpOBaH.H5I, ¢opMyJia Ll11cPcPepeHUHpOBaHH5I CJIO)KHOH cPYHKU.HH. 

<1>H3.HKa: aTOM BO)lOpO)la, KBaHTOBbie q11cJia, MHOf03JieKTpOHHbie aTOMbl, B3a:MMO)leHCTBHe 

3JieKTpOMarHHTHbIX BOJIH c BelI(eCTBOM, 3aKOHbl IlOCT05IHHOro TOKa, .HHTep¢epeHQH5I 11 )lHcjJpaKUH5I 

CBeTOBbIX BOJIH, peJI5ITHBHCTCKa5I )l.HHaMHKa, CTpOeH.He KpHCTaJIJIOB, )lecjJeKTbl KpHCTaJIJIHqecKoro 

crpoeHH5I, THilbI CB5I3ett B Kp.HCTaJIJiax, 3JieKTp11qecK11e CBOHCTBa TBep)lbIX TeJI, MeTaJIJibI, 

3JleKTpOeMKOCTb, KOH)leHcaropbl, 3Hepr.H5I 3JieKTpttqecKoro I10JI5I, 3JieKTpOMarHHTHhie BOJIHbI. 

I1pHMepbI TeCTOB: 
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J/umepamypa 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

MaTeMaTHKa. Kypc neKUHH )lJI5I TeXHHqecKHX BY30B: B 2 KH. KH. 1 : yqe6. ITOco611e )lJ15I cTy)l. 
Bb1cw. yqe6. 3aBe)leHHtt I A.E. Co6oneB, A.<l>. P116anKo. - M. : J13)laTenbcKHtt ueHTp 
«AKa)leMI15I», 2009, 416 c. 
MaTeMaTHKa. Kypc neKUHH )lJI5I Textt11qecKHX BY30B: B 2 KH. KH. 2 : yqe6. nocofo1e )lJI5I cTy)l. 
B11cw. yqe6. 3aBe)leHHtt I A.E. Co6oJieB, A.<l>. P116anKo. - M. : J13)laTeJibCKHM uettTp 
«AKa)leMH5I», 2009, 448 c. 
C6opHHK 3a)laq ITO MaTeMaTHKe )lJI5I BTY30B : yqe6. IToco6He )lJI5I cTy)leHTOB BY30B, 
o6y'-IalOLUHXC5I no HanpaBJieHH5IM 11 cneUHaJibHOCT5IM B 0611. TeXHHKH l1 TeXHOJ10fl1l1 : [ B 4 
q.). 4. 1 I [A. B. EcpHMOB, A. <!>. KapaKynHH, 11. E. Km1<yxoB 11 )lp .] ; ITO.I( pe)l. A. B. 
EcpHMOBa, A. C. TiocnenoBa .- 5-e H3.Ll., 11cnp. - MocKsa: <l>I13MATfll1T, 2009. 
C6opH111< 3a.n:aq no MaTeMaTHKe )lJI5I BTY30B : yqe6. noco611e )lJ15I cTy)leHTOB sy3oB, 
06yqa10ll{HXC5I no HanpasJieHH5IM l1 cneUHaJlbHOCT5IM B o6JI. TeXHHKH l1 TeXHOJlOfHH : [ B 4 
q.). q, 2 I [A. B. Ecp11MOB, A.<!>. Kapa1<yn11H, C. M. KoraH 11 .n:p.] I no)l pe)l. A. B. EcpttMosa, 
A. C. Tiocnenosa .- 5-e H3)l., nepe-pa6. 11 )lon. - MocKBa: <l>I13MATfll1T, 2009. 
EyrpoB 51.C. ,[l,11cpcpepeHu11an1ttoe 11 HHTerpan1ttoe 11cq11cnemre I 51.C. Eyrpos, C.M. 
HttKOJibCKHH. M.: HayKa, 1988. 
f ycaK A.A. Attan11T11qecKa5I reoMeTpH5I 11 JIHHetl:tta5I anre6pa: cnpasoqttoe noco611e no 
peweHHIO 3a)laq/ A.A. fycaK. - 113)l-e 2-e, CTepeoTHIT. - Mtt.: «TeTpaC11cTeMc», 2001. 
KneTeHHK ,[l,.B. C6opHHK 3a)laq no attan11T11qecKotl: reoMeTp1111 I L(.B. KJieTeHHK. M.: 
HayKa, 1986. 
Ky)lp5IBUeB n.,[I,. KpaTKHH 1<ypc MaTeMarnqec1<oro aHaJIH3a I fl.,[!,. Ky)lp5IBUeB. M.: Hay1<a, 
1989. 

9. ITOHTp5IrnH n.c. 06oIKHOBeHHbie )lHCl)cpepeHUHaJibHbie ypasHeHH5I I n.c. TIOHTp5IrnH. M.: 
Hay1<a, 1982. 

10. 4y)leceHKO B.<l>. C6opHHK 3a)laHHH no cneumUIE>HbIM KypcaM Bbrcwetl: MaTeMaTHKH 
(Tttnos11e pacqeT1r) I B.<l>. qy)leceHKO. M.: B1rcwa51 w1<ona, 1999. 

9 



11. KneTemrK ):(.B. C6opHHK 3a.uaq no aHaJIHTH4ecKoH: reoMeTpHH. - M.: HayKa, 1986. 
12. BanmueB M.r. <D113HKa : yqe6Hoe noco611e I M.r. BanmneB, A.A. IToB3Hep. - CIT6: 113.U

BO flaHh, 2010. - 576c 
13. CaBeJiheB 11.B. Kypc o6meH: cp11311K11: yqe6Hoe noco611e: B 5 4. q. 5 I 11.B. CaBeJiheB. - CIT6 

: 113.U-BO flaHh '2011. - 352c. 
14. BoJihKeHlIITeifH B.C. C6opmrK 3a.uaq no o6meMy Kypcy cpH3HKH I B.C. BoJibKemrnetrn. -

M. : HayKa, 2008-2010. 
15. qepToB A.r. 3ana4HHK no cpH3HKe/ A.r. lJeprnB, A. A Bopo6heB. - M.: Bhrclll. lIIKona, 2006. 
16. LiernacjJ A.A. Kypc cjJH3YIKYI I A.A. Liernacp, 6.M. 51BopcKYti1. - M : 8b1cwa51 wKona, 2005-2007. 
17. VIBnY!eB A.LI. <l>Y!3Y!Ka: yye6Hoe noco6Yte/ A .LI. vfBnYteB. - cn6: Vl3JJ,-BO JlaHb, 2009. - 672c. 

5. CO,l(EP)KAHHE noJittD,ncu,urnrnuap1-10ro TeCTa no npocl>ttJibHbIM D.HCU.HllJIHHaM 

OcttOBHhie pa3.UeJihI 11 TeMbI: 

5I.ueptta51 cpH3HKa 
1. Macca, 3Hepnrn, 3ap51.Ll 51.Uep. CB513h Macchi 11 3Heprn11. 
2. 3tteprn51 CB51311 11 ycToifqHBOCTh 51,Uep. y .ueJibHa51 3Heprn51 CB513H. 3tteprn51 CB51311 51,Llpa 

OTHOC11TeJihHO cocTaBHhIX qacTeH:. HyKJIOHOCTa611JihHhie 51.Upa. 
3. 06m11e 3aKOHOMepttocTH pacna.ua 51.Uep. a-pacrra.u 51,Uep. ~-pacna.u 51,Uep. y-I13Jiyqem1e 51.Uep. 
4. B3a11Mo.ueH:crn11e 3apmKeHHhIX qacTHU c BemecTBOM. <DopMyJia l3eTe-l3noxa. CB513h npo6era c 

3Heprnei1:. TopM03Hoe 113nyYeHHe. l13nyqett11e BaBHJIOBa-11epeHKOBa. ITepexonttoe 113nyqett11e. 
Cv!HxpoTpOHHOe 113Jiyqefrne. Ynpyroe pacce5ltt11e 3ap5l)KeHHhIX qacTMU. <DopMyJia Pe3epcpop.ua. 
Mttoro1<paTttoe pacce51HHe. Oco6eHHOCTH ocna6nemrn ~ - tt3JiyqeHH51 B semecrne. 

5. 83aMMO,LleHCTBtte y-KBaJ-ITOB c Belll,eCTBOM. <DoT03CpcpeKT. KoMnTOHOBCKHH 3CpcpeKT. 3cpcpeKT 
06pa30BaH115I nap. Orna6Jiemre y - H3Jiy4eHtt51 B Bemecrne. 

6. 06o3Ha'-!eHHe H KJiacc11cp11KaUl15I, OCHOBHhie napaMeTpbI 51.UepHhIX peaKUHH. 
7. 3aKOHbl coxpaHeHH51, KHHeMaTttKa 11 nopor 51,UepHbIX peaKUHH. 
8. 5I.uepHhie peaKu1111 non .ueH:cTB11eM Hei1TpottoB. Pa.u11au110HHhIH 3axBaT tteH:TpoHoB. Pea1<u1111 c 

06pa30Batt11eM npoTOHOB. PeaKu1111 c 06pa30Bam1eM a - qacTHU. PeaICu1111 .ueJieH115I. PeaKu1111 c 
06pa3osatt11eM tty1rnoHoB. Heynpyroe pacce5IHHe HeHTpOHOB. Ynpyroe pacce51HHe HeifTpOHOB. 

9. 3aMe,UJieHHe HeHTpOHOB. 
I 0. PeaICU1151 neJieH115I 51,Uep. 3JieMettrnpHa51 Teop1151 .ueJieHH51 51,Uep. MexaHH3M peaKUttH .ueJieHtt51. 

3JieKTpOTeXHHKa l1 3JieKTpOHHKa 
1. ITocJienoBaTeJihHOe 11 napanJieJihHoe coen11tteHHe R, L, H C np11 rapMomrqecKoM B03.Uel1cTBHH. 

TpeyroJihHHKH conpOTHBJieH11H H npoBO.LlHMOCTeH. 
2. Tpexcpa3Hhie 3JieKTpH'-!ecIC11e uen11. Coe.u1rnett11e 3Be3.uol111 TpeyroJihHHKOM. CttMMeTpI14HbIH 11 

HeC11MMeTpH'-1HbIH pe)l<HMbI pa60Tbl Tpexcpa3HOH uentt. 
3. 06pa30BaHHe H CBOHCTBa p-n nepexo.uoB. 3JieKTpOHHO-,Llhlp0'-1HbIH nepexo.u B paBHOBeCHOM 

cocT051HHH: pacnpe.ueJietttte 3ap5I.UOB, noJI51, noTeHuttanos. BoJihTaMneptta51 xapa1<TepttcT11Ka 
(BAX) nepexo.ua. 

4. IToIIynpoBO.LlHHKOBbIH .u110.u: BAX nttona, 3KBHBaJieHTHa51 cxeMa .u110.ua, oco6ettttocrn 
Bhmp51MHTeJihHhIX, BhICOJCoqacTOTHhIX 11 HMnyIIhCHhIX .u110.uos. CTa611JI11Tpottb1 11 cTa611cTopb1, 
TYHHeJibHbie, o6pameHHhie .u110.uh1, Bap11Kanh1, .u11onh1 llloTTKH. 

5. Tttp11cTOph1: CTPYKTypa 11 np11Hu11n .ueH:crn115I, cxeMhI ynpaBJieH115l. ITp11MetteHHe .UHO.UOB B 
annapaType KOHTpOJI51: Bhmp51MHTeJIH, orpaHHlfHTeJI11, YMHQ)KHTeJIH ttarrp51)KeHH51, 
crn6ttJIH3aTophI. 

6. TpaH3HCTOphI: ycTpoi1cTBO 11 rrp11ttu11n .ueH:cTB1151, CTaT11YeCKHe 11 n11ttaMttlfec1<11e 
xapaICTepHCTHKH, 3KBHBaJieHTHbie cxeMbI, OCHOBHhie cxeMbl BKJII04eHH51. 

7. y CHJIHTeJibHbIH KaCKa,Ll Ha 611nOII5IpHOM TpaH311CTOpe, pac'-!eT KaCICa,Ua no nOCT051HHOMY H 
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rrepeMeHHOMY TOKy, lfaCTOTHbie CBOHCTBa KaCKa,ll,a. 

8. I1011eBbie TpaH311CTOpbI: TI1ITbl TpaH311CTOpOB, oco6eHHOCTI1 yc111111TeJ1bHblX KaCKa,ll,OB Ha 

ITOJJeBblX TpaH3HCTOpax. 

9. Orrepau110HHbie yc111111Te1111 (OY). I1apaMeTpb1 OY, THITOBbie cxeMbI cj:JyHI<UHOHaJJbHbIX 

ycTpoticTB Ha OY (yc11mne1111, cJ:>1111bTpb1, KOMrrapaTOpbI, 11HTerpaTopb1, ,ll,Hcj:JcpepeHuttaTOpbI, 

cyMMaTOpb1), rrorpeIIIHOCTH rrpeo6pa3oBaHH51 CiffHaJJOB OY. 

10. <DyHKUMOHaJJbHbie HMITYJJbCHbie I1 umppoBbie ycTpoticrna: TpHrrepbI, MYJJbTHBH6paTopbI, 

cqeTq11K11, MY JJbTHrr11eKcopb1, IIIHcj:JpaTOpbI, ,ll,eIII11cj:JpaTOpbI, per11cTpb1, :rneMeHTbI rraM51TI1. 

1 J. f eHepaTOpbl J111HeHHO-I13MeH51IOll(eroc51 Hanpm1<eH115I (f fl11H) ,ll,1151 3J1eKTpOHHO-JJyqeBbIX 

11H,ll,I1KaTOpOB rrp116opoB: rrp11HUI1Ilbl noJJylfeHI151 fll1H, rrpa1<T11qecKHe cxeMbl, Ka'-!eCTBeHHbie 

rr o Ka3aTeJJI1. 

12. MeTO,ll,bl rrpeo6pa30BaHI151 aHaJJOfOBbIX CHfHaJJOB B u11cJ:>poBOH KO)],: CTpyKTypHbie cxeMbl 

rrpeo6pa30BaTe11ei1, KalfeCTBeHHb1e rroKa3aTem1 rrorpeIIIHOCTH rrpeo6pa30BaH115I. 

I1p11Mepb1 TeCTOBbIX BOIIpOCOB: 

1. KaKa51 qacTb aTOMa BHOCHT ocHOBHOH BKJJa,ll, B pacce51Htte aJJbcj:Ja-qacn1u B onbITax 

Pe3epcj:Jop,ll,a? 

2. CKOJJbKO Bcero HYKJJOHOB co,ll,ep)KHTC51 B 51,ll,pe aTOMOB moTona ypaHa 2 ~~U? 
3. B Haqane 3KcrrepHMeHTa 6hrno ,ll,eC51Tb M11111111ap,ll,OB aTOMOB pa,ll,HOaKTHBHoro H30Torra. 

CKOJJbKO aToMHbIX 51,ll,ep 3Toro H3oTorra pacna,ll,eTC51 3a speM51, paBHoe TpeM rrep110,ll,aM 

rronypacrra,ll,a? 

4. I1pH 6oM6ap,ll,lipOBKe HeKOToporo 3J1eMeHTa a-qaCTHUaMH, BbI6paCbIBaeTC5l HetiTpOH I1 

o6pa3yeTC51 3J1eMeHT, KOTOpbIH nocne II03HTpOHHOro pacna,ll,a npeBpamaeTC51 B H30TOn 1~C. 
KaKoti 3JJeMeHT no,ll,Beprc51 0611yqeH1110? 

5. KaKa51 qacTHUa BbIJieTaeT 113 51,ll,pa B c11e,ll,y10mei1 51,ll,epHoti peaKu1111 

gAl + Y~i~Mg + X? 
6. Ec1111 corrpoTHBJTeHH51 Bcex pe3HCTopoB O,ll,HHaKOBbI 11 paBHbI 15 OM, TO 3KBMBaJJeHTHoe 

corrpOTHBJJeHHe naCCI1BHOH pe311CTI1BHOH uerrtt, H306pa)l<eHHOH Ha pHCYHI<e, paBHO ... 
N 

7. Ec1111 Hanpm1<em1e U3= 10 B, TO Harrp5D1<em1e U Ha BXO,ll,e uerr11 paBHO ... 

R R 

R R 

8. Ha p11cyHKe rrpHBe,ll,eHo yc110BHo-rpacj:J11"'-IecKoe o6o3Haqemrn ... 

9. I1pouecc o6pa30BaHH51 CB060L(HblX 3J1eKTpOHOB B ITOJTyrrpOBOL(HJ1Ke, Ha3bIBaIOT ... 

10. KaKoti c11oi1 B 611rroJT5!pHOM TpaH3HCTope HMeeT HaHMeHbIIIYIO To11m11Hy? 
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JI umepamypa 
1. Pa.nlfeHKO BarrepHl1 11saHOBHlf. 5foeptta5I cpH3HKa : ylfe6ttoe rroco611e. 4. 1 I B. 11. Pa.nlfeHKO, 0. 

B. P5l6yx1rn; ttaylf. pe.n. B. Jl. ITeTpos; Yparr. roe. TexH. ytt-T-YI111- EKaTep1rn6ypr: YfTY
YI111, 2007 .- 106 c. 

2. P516yxHH O.B. 5I.neptta51 cpH3HKa: ylfe6ttoe rroco6He. B 2 lf. 4. 2. EKaTepHtt6ypr: YfTY-YI111, 
2008. 72 c. 

3. EapcyKoB O.A. OcHOBbI cpH3HKH aTOMHOro 5!,ll,pa. 5I.nepHbie TeXHOIIOrnH. M.<!>113Marnrn,2011, 
560c. 

4. C11syx11H ,D,.B. 06rn:11H: Kypc cp11311K11. ToM 5. ATOMHa5I H 5I,ll,epHa51 cp11311Ka. <l>113Marn11T, 2006 r. 
- 784 c. 

5. Myx11H K.H. 3Kcrrep11MeHTMbHa5I 5I,ll,epHa5I cp11311Ka: Ylfe6H11K B 3 TT. T. 1: <!>113HKa aTOMHoro 
51,ll,pa. 6 113,ll,., 11crrp. 11 .norr. - CI16.: 113.naTeJibCTBO JlaHb, 2008. - 384 c. 

6. Myx11H K.H. 3Kcrrep11MeHTMbHa5I 51,ll,epHa5I cp11311Ka: Y'-l.e6H11K B 3 TT. T. 2: <!>113MKa 51,ll,epHbIX 
peaKUHH. 6 113,ll,., 11crrp. 11 .norr. - CI16.: 113.naTeJibCTBo Jlattb, 2008. - 336 c. 

7. Myx11H K.H. 3Kcrrep11MeHTMbHa5I 5!,ll,epHM cp11311Ka: Ylfe6tt11K B 3 TT. T. 3: <l>11311Ka 
:rneMeHrnpHbIX qacT11u. 6 113,ll,., 11crrp. 11 .norr. - CI16.: 113.naTeJibCTBO JlaHb, 2008. - 432 c. 

8. K11rrenb 4. Bse.nemte B cp11311Ky rnep.noro TeIIa, M.: AIIb51HC, 2013, - 792 c. 
9. Hos11Kos IO.B. OcHOBbI u11cpposoi1 cxeM0TexH11K11. M.: M11p, 2001. 379c. 
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