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l. UE"IIU OCBOEH AI,ICIIl4Ir.[I4HbI
$usvru> trBrrAeT(>A o6ecle.renze 6yayruero
s errcur:i T'exHr,IqecKofr rurole cr0ourcg

oBareJrbHoe lruyr{eHr.re cpu:axu nr,rp46arunaer
HT'yrdr.Ilrro, Kolrophre oKa3brBaroTcfl BecbMa

yr{r,rBrxr4e mlrp oKoe {r nsnro -n areM arr4qecKo e

oopa3oBaHHe, MofyT caMoclto.sTeJrbr{o ocBaprBaTb lFroBbre Hr{qecKrre frar[paBneHr4rr, ycnellrHo pagoraTb
B Hr4X, JIeTKO [epeXOAZTb O'r perueHprr OAHIiX K l(pyfr4r{, lrcKaTb HecTaHAap'rHFre u

aoualsnofi uro6l.uruor;ru crretluanuoToB BHeTpaAr4rlr4oHHbre rryTrr4, rrT0 ocooeHH() Ba)I(HO Ails
ycJIoBI{.sx ycKopeHHof 0 pzl3r}r4Tr4rr Te,xHrrKr4.

L{enrro ocBoer{r{r Ar{cq[rrJruFrrr <Ocnoebr
creqpraJrrrcra Hayvuoii $usuuecnofi 6aeofi, Ha

o6rqeuHrxenepHa.s H cnellniurbHas rro,4roroBKa.
crequSuuecnufi MeroA MbrrrrJrenrr{q, c}lrsu.recrcylo
ruroAorBopHbrMr{ r4 B ,Apyrtx HayKitx. Cnequarncru,

3a.uaqa:
. Teoperr4qecKaq noAroroBKa s o6racru

opr4eHTl4poBarb().rl B rroroKe uayvuofi u

AOCTOBepHOCTT4 pe3ynbTaToB, froJryqeHHbrx C rrOM

MeroAoB I4CCneIlO BaHHf ;

urtpa6orxa [pueMoB rd HaBbrKol:r peureuafi ron
rIoMoraIouIHX qfyAeHTaM e 4alurefimeM perxarb r,t

o3HaKOMJreHr4e CTyAeHTOB C CCIBpeMeHHOI4 HayqHO

HaBbrKoB npoBr3AeHlrs 3Kc[epprrlfeHTaJrbHblx Hay
.ssreHzft rr oqenKr{ norperxHoc'refi usuepeuuii.

nu$oprvraquu>.

3. UIATIIIPYEMbI]J, ['E3YJIbTATbI
fhauupyeurre pe3yJrbrarbr obyueuul no

JrbraraMr{ ocBoeHH{ OIIOI

nr, no3.BoJrJrroula{ 6yayrquha }rprelrepaM
fi raH$opuat-1tz,pl Lr cl6eouequsalou4r ul.r

rc gKCIre pI4{M eHTUIJIE HbIX LIJrr4 I4aTeMaTr4r{BCKKX

brx 3aAar; fl3 pa3Hbrx o6laclefi Q4:axn,
e 3flllaqz.

pHofo au:ar.uzQ, @yurqzu KoMqJrer1cHoro

Teopuu nrepo-rrlrrocrefi. u naarerr{rra.4ecxofi

OI; YIIEIII4fl TIq AI4 CUI4IIJII4HE
ooorHeceHHbre c rrJraHr4pyeMbrMH

ble pe3y.Irb,Tar;r o 6liveuur [o Ar4cu[rrrJr I4He

eranrr Q'opunpoBagxu xonanerenunft (noxaBarel u

99r!9-9111 Ko1"I!q'!!944)-
:,

QurocoQcrn() rroH4lrr.rr r4

ftc;rna orpyrxaroqer0 Mr.rpa,

Teopvrl, cBr3aHHbre c

a TaK)Ke nx 0Br3b c

Bo3Mo)KHocrb LircrroJrb3o BaHlrs. HoBbrx Qusuuecxux npr4Hlrr4nrlB B lex {l6raclxx, B Korepbrx oHH

cnequaJrr43rrpyrcTor;

Soprvruporauue HayqHoro MbrrrrJreHr4q, B ocTr{ rrpaBlrnbHpro iloHr4Ma}ru.fl r'paHr4rl

rIpLrMeHI{Mo cru p a3rt4 rlnux QuelruecKr.rx nonlrufi , leoplrfi u ltrcuus orleHriBarb c'leneHr

ailnaparypoi u nrlpa6olna y Hr4x Haqa4bHbrx

Qrl:z.4ecrnxHbr,K uccJrelo'saru\ p€BraqHbrx

2. MECTO ITUCUUIIJII,THbI C)TPYK]'}/PE OTIOI] BO
,{ucqanluna <C)cHoebr xsaH'roB,ofi $usuxu> rc o5fl:reLremfir,rur gucqnnnuuanf 6abosofi

qacru 6rorca 8.1 ocHoenofi npoSeccur)nalrnofi nsnofi npo rp artrrrirrr. IrlsyueHue 4udqu qlnnrr
npoxoArzr B TperbeM ceMecrpe. B y.re6nou rrJraHe H HoMep Bl.O.t09.

lrx ycneuHoro ocBoeHr4fl xypoa Qu:unu cry seodxoAuvro qrrarb cnegyrorqraQ pa3,qenrr
errortrefi MareMarrrKlr: r{uS$epeHrlnaJrbHoe vcqu{cJreHu LlHrerpalnrtoer uQqTslqrrue, Anarurr4yecKat
rcoMerpr4{ u tuueituas arrre6pa, Pr,4rr, 3:reuenru
nepeMeHHofo, [uS$epeHrl]aaJrbH6re ypanneHur, 3n
CTATIICTI{KI4.

OceoeHze AuolxrrrlJruHrr r:reo6xoAr4r\4o An.r r.r3yr-l rr cJreAyrouax A4orlurrrraH yveeiHoro rllaua:
<YpaoueHur MareMal'uqecrcoii $zsuxu>, <MeroArl '!t34 A KOErTpOn4 HarrocTpyKTypapoBaHHbrx
Marcpr{aJroB z cucreM), <MarepuaroBeAeHne Ha KTypHporlalrHbrx rvraT'epHajroB)), <Mexauura
HaHocucreM u rprE6olrrrul>, <KnaHroBar MexaHulKa u 14 crlrqecKar dr n:u1ru, <<KeaHroBar o6p{6orxa

I!pI,IHIII4IIaML[ p4:|BI4rI4fl:, QopMyJIHp),ieMbIMLI
aHr4TapHbrMr4, gcTeqltBeHLrbtrMr4 u TeXHI,IqB0KUMU

6a:oBrre cocraBqrtrou{r4e 3aAarrr,r; coofirocr.rrt
Hl,tt 14 cvcreMarnsu$onarl px B paMKax u:6panuux

ccuouaruuoZ AeflTenbHocrrr; {ropHlylrTpoaarl
flo,{xoabr K pelreHr4}p 3aAarr B paMr(ax BbropaHHbrx

tuzlntttofi Ae.rrrerbHocrll. B ToM rtI4cJIe Ha ocHoBe

HOr| 14 MeTOIIOB pa3JrrrqHr,rx HayK, pe3yJrbrEToB a3

I,ICTOIIHIIKOB.

[I I4CIrOnE,3OBttHr4fl r4EWy t(n4 BHOIO 14 AeAyKTrrBHOf O

I,ilO 3aAaq.

3€rKoHbl trpr4poAbr l.r ocHoBHbIe

xnauronofi, alovurofi rz r4epuoft Qrasunu.

Koa t[opurzpyeMbrx
xounereuqlrfi

Vporeur ocBooHr4r
KOMTIETCHIIZTU

vK-1
Cnoco6en

ocyulecTBJlrrTb [or4cK,
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LI CI,IHTE3
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cncrerr,trlrfi rroAXoA

Anf, perrreHHt

IIOCTABJIEHHbIX 3AAAq
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OCBOEHI,IE

3nael ocH

onr4caHI{eM
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ez4on npoSecc
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IOAXOAOB K
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Knanrosas rrpupoAar u3ryqeHu{
8110,8,6%0

3relreursr xsaHtonroii MexaHHKI,I 14

arorraHofi tbrzsraxrz t6144,4%

3renrenrrr Qu:luru flApa rI

3rcar.rerl (27 v)
Bcero sa 3 ceuecrp:

Haar.lne B ArrcuprrrJrrTHe ltll/Kp
Zroro no Ar4currrurr4He

brjroii Ae{ToJrbHoc]'}r.

4. OET,EM I4 CTPI/ PA Arrcur4rrJrr4trrbt
AOeMKOCTb Ar,ror{,I[nI4HbI COOTaItJrf,er 6 saqerHtx 21(i ,+acon.

yre6uoii
, BKJIIOqA'Iv rPr, sr\Jlv ru/r

oclto.rlTenbHyf{f,

cryAeHrOB
goeurocrr (e
9:ACAX

Her'

Co4epxaune JreKrIHoH Hbrx H IIO AIICqUIJ{JIIIHE

t4 fipaxrr4q0cro]fo flpr4MeHer{rrf, 3aKoHoB $asaxz 4m
1434, reope'rn,recxoqo rr 3KcnepmuOnraliuroro

opraHr43aqnr4 td rrpoueAeHar 3KcrreplrMenrajltuux
3AeirbHbre ycJroBr4r nlpu noc.rauosxe dasnqeicxoro

(xeMbr AJrfl rrpoBe,4eHHr{ sxcrepmrQu,ralbHbrx
aoarbrBa'rb, ananr{3r4poBar}, rpegcr[nnrpr a

rarbr 3r(crelluMeHTan4lrrx tzcclenonauuft .

lr ;BbrrroJrHerrnrr u:u0peHuit, o6pa6orrd 4dnHrrx
Hfi, no.nyqesr.{,{ pe3yJrbraron zsilepegufi u

3xsanren (27 v)

r{epHoe relo. 3laros Kzpxro$a" 3ardon
B cneKTpe us:lyueltux a60omorHo .ldpHgro

I-lrnoreCa lllauna o KBaHroBoM

99

Pasge.l l. KsaHroeaq rrpfipoAa rr3ryrreHrrq
Tenaa l. Temosoe u3ryireHr4e.
CogepNanze rei!{br: paBnosecuoe zslyueuue, A

Cre$ana-BoJrbrlMaHa. lla.ron Eluua. pacnpe4eleHue 3Hl
rera. (Doprr,ryla Psler - [xuuca. <V.ntr.padruoJreroBa,
xapaKrepe v3nyqeHus. Ooprvryna lllanra,

Teva2. KsaHroBa.s npupoAa cBera.

_ ColepxaHze r()Mbr: Ilneruuufi Soros$$emr,
3ueprz.r, HMrryJrbc, Macca SoroHa. 'VpanueHue OiaH
lannenae cBera. 3$$ercl Kounrona.

3ar(oHbr {ioroe$$ercra. Oorousr.
cboros$Qeica. Onurrr Jle6e4epa.

HOIII{bIE

Teva 2. 3leueH.rrr xearnosofi tr,rexaHuKu.

Par4e.n 2. 9.rcnre,rrn r xsarroBofi MexaHrrnrr rr ammnofr

Arrfl

paccet cr - qac'rurl BerlegrBoM. faepuax MoAellb
BoltopoAa Teopzr no4opo4ori,oAo6Froro arovra liopa.



Co4epxaaue reMbr: YpasH,eHue TT,TFeAunrepa
op6zraltuoe u MarHl.rrHoe KlBaHToBbre ql{cJra. Cr
Op6urantuufi naolreul r{MnyJrbca sJrerTpoHa. Op6zmn
Illrepna n leplaxa. CnuH s;rexrpona. ClanoBoe x:BaHTo

ypaBHeHrie TIlpe4r,rnrepa. Vpannernae Illpe4urrrepa
ypaBHeHr{[ Illpe4unrepa Infl qacr,r4rlbr B (noreHrlt4,lJ]

Co4epNaHue reMbr: funore,ga 4e Bpofilt. Or
csoftcrs MlrKpoqac'rfirl. .lpauuq;r nprdMeHr4rvrocrt4

nonynpoBoAHuKoB. .Kouraxr AB)D( noJrynpoBoAHr4r
llolynpoeoAHr,rKoBrre AHoAbr, .{efi c.rnue cB era Ha rroJrvn

HeorrpeAenenuocreft feftsen6epra. Boilrosa.fl

noreHrluiurbHufi 6aplep. Tyrtrrelr,urrfi s$$exr. Jft.ruefi
Terrla 3. ConpeueHnbre rrpeAc,ranreHprq o

gJrexTpoHa, Marnzrnoe cnrrHoBoe KBaHToBoe qzclo. fl
aroMe no cocro.rrHr4rv. .llepaogrrirecnar cvcreMa gJI

Terr,ra 4. Ocnonu Sa:uxa Jra3epoB.
Co4epNauue TeMbr: Ilomoruenne.

Koe$Qaqraenru 3finrurefiua. Onru.recrcrae KBaHrotBbre
Par4e;r 3. 3neueurrr Qururcu rBepAoro TeJra
Terr,la l, Teopzr rerrJroeMKocla r,r gneKTponpoBoAH
Co4epxauze reMbr: IJpunquu ro)KAecrBeHHocrr4

KBaFrroBbrx crarrrcrr4na)< Bose - OfiHurlefina a Oeplrz _
3axon {lonoura v llrr.r. KeaHTOBafi Teopr4.s renJ
TerrJroeMKocru fie6ax. (Dononrr. pacnpe4e:renue
3lenrponurrfi rag. 3Heprur (Deprvru. Vponeur @epnnu. i

T etv'a 2. 3onnaq reopur rBepAbrx reJr.
Co4epxauue reMbr: 3HeprurzuecKue 3oHbr B

Ar{gleKTpHKr{. Co6crBeHua.f, npoBo,qaMocrb

Pa:Ae.n 4. Sleuenrrr Queurur qApa u 3JreMeHTa
Tenra 1 Atottroe r4po. SlenaeHTapHbre qacrr{rlbr.
Co4epNauue rerubr: Cocrae {Apa: lporoHbr ]r H

Lr flAep. I4goroutr. MoAelv x4ep, flon.rrr,re o .sAeprrbrx c
Cpe4uxr oHeprur HyKJroHoB .a ee 3aBiucr4Mocrb or Macco
IIo oTHorrleHilro K HeKO:fOpbIM Tr{IIaM pacrlaAa.
BsaurronperparqeHrur 3JreMeHTapHbrx qacruu. pa4uoaxrnn

Co4epxauue [paKlnqecxrrx
Pa:4el 1. Knaulonas [pupoAa H3lyqeHufl
Tenra l,Tenltos,ce rtnyqeHr4e.
Co4eplcaHue npaKruqecxrx gaHsrufi : npaKr
Tema2 KsaHroBas npupoAa cBera.
Co4epxauue npaKTHqecKlD( 3arr.,rrufr: npa

npaKTuqecKoe 3aHrrpre 3 <Oo,roeQ$exr. O$$ex.r Koulro
Par4e.n 2. S.rrenaerrru xnarrronoii MexaHrrKrr rr
Teua I " Crpoeuue arorv{a. Teopur Eopa.
Co4epxauue [parKTrzr{ecKrrx 3aHJrrzii: npar:rz.rec

Eopu.
T et.r'a 2. 9letrernu xsaurosofi MeKaHrrKu.
CogepNanne lrpaKTr{r{ecKr.{x gauxrufr:

Mr.rKporracrurp ; [paKTurrecKoe 3 aH.STUe 6 <<vpaoueuue IIJ[1
Terr,ra 3. ConpeueuHbre npeAcr€rBJreHr4.f, o crpoeHuv
Co4epxaHrao trp,g61t,tt"axnx sarlf,rrafi : npaKTH
Pae4el 3. S.lerrreHrnr tlnsnrcn rBepAoro reJra
Teua 1. Teopax reruroeMKocrz a DjreKTporrporloAH
Co4epxanze flpariTuqeoKlrx sau.sr,zft :

rer. CrouoHbr)); npaKTar{ecKoe 3aH.f,Tue 9 <OlexrpuqecKrre
Coqepxanue la6oparopHbrx 3a

PasAeJ l. Keanroeafl rrp[poAa r{3JryqeHrrrr
Teua l.TennoBoe H3Jryr{eHrze.

Co4epxauue l:r6oparopHbrx gavxruir: talo1a
CreQaHa - EoltqlraHar.

nepr.rMeHTarrbrroe rroATBep)r(AeHr4e BOJTHOBbTX

rsraccuqecrcoft MgxaHtrKrr. CoorHoubuze
r w ee c'ralncru,recxuii cMbt0Jr. O6uree
Arl,q, crarltroHapHbrx coc'rosuufi, Ferubuue
,Hofi f,Me)). IlpoxolcAesue qacrzrrlbl crbosl

) aroMa BOAopr)Aa. llpanzlo or6opa.
fi uaruurur,rfi qoueur ererrpond. Onsrr

ftIpMoHr4qec rcufi ooqal:rn,rop.
ATOMOB.

Anfl BoAopo.n;onro4q(5uoro aroMa. Iilaquoe,

rrr4 cJro. Cor5c'rseHHtrfi uanrpnnsrfi uoMeur
uqzn flay.rru, F,acripe4eJroHrre 3JreKrporrpB B

l ldeu4eleernin.

v HHllyuprpoBarlHoe h3nyqeHHe crlera.

]Trr TBep.D,brx TeJL
qarlrrar{. liosoHr,r r.i Seplraourr. lloi.qr}ie o

. I(rraccuqecKa.fl Teopr4-s renroenxclbra,
r(ocrr.r 3ilnrurefirra. KsaHroea.s reoDil.s

oBi [poBoArzrl{ooTr,r B MeT,aJrJre [o 3Hgpr4.flM.
poBoAr4MOCTb.

AHTIKOB"

Irlera-nfiu, noJrynpoBoAHnKrr 14

piBnHqrlr,nll

IIHHKH.

bIX IIACTI{U

rt. OcHoerrr,re

Ilpfuecnal npoBoAr4Mqcrb
rr{r[(oB (p-n - nqpexb4).

{br. ucr{oBFrbre x4paKT,ep

x. {e$enl uaLcc lar snep
) qr4cJra. BleycrQiiuuno<

Kraccu$nnarlul g.rreMeHrapHbrx Hac,1raq.
;rr. .fl4epnr,le peakurau.
ii no gucqu:n;luub

3au.srr4e [ <'Iennoloe v3Jr'lqeHue).

3aHsrr4e 2 <tDoroHrr. _1.{auenue
)),

Qusuxll

4 <,{rQru Bc'l{opoAa rro

K()e 3arlfllvre 5 <Bo"rrnoabre ceoficiea
Ar.rl{repa)).

3ataflTae 7 <C'rpoeHlze arot\4a),

TBepAblX'I'e,I.

3AHATI'IE

cBe'na):

TCOPHH

3irH.rrrue E <,:Ternr0etre ceoficrsa r{ep4rrx
Ma.rHHTHE,re c eofi crBa rBepAbrx ren).

I,l. rro Arrcr{HrrJruHe

pa6ola I <OnpeAeJreHr4e nocro.surpfi



Tetvn2 KsaHroBa.s npnpona cBera.
Cogepxauue la6oparopHblt sa*sruir:

QoroeQQexra n BaKyyMHrx SoroelreueHron>; la6o
Pargel 2. S.neuerrru Knarrronrofi MexaHr{Kn n
Telra 1. Crpoeune aroMa. Teopua Eopa.
Coqepxauue na6oparopHr,rx saumzfi:

rloreHrlr,r{rJra nos6yxgeHnr aroMa t\{eroloM OpaHr<a
H3[VqeHH.s aroMapHofo BoAOpOAO)

Pasgel 3. 9le,ueursr Qurunu TBepAoro reJra
T etv,a 2. 3ossaq reopu;r rBepAlbrx ren,
Co4epxraHue .na6oparopHrrrx 3aHrrufi: l

3aBVCHMOCrr,r conpoTr.{BJreHHlr rroJrynpoBoAHr,tKoB) ;
xapaKrepr.rcrrrK TeprvrorryBclBzTenbr{brx conpoTr4rBn
BonbraMrrepHbrx xapaxitepuc'raK $otoconporvBJrenr{.f, U
sneKrpoHHo-AbrpoqHono [epexoAa).

Pae4e.n 4" S.neueHru Qusurctn rApa H gJreMeHTa
Terr,ra I A'rOunoe rApo. 3lerr,reHrapHr,re qacTr,ru6r.

Co4epxaHze lia6,oparopHbrK 3aHJ{T}rii: la6oparo
Mrollepa>

5. OBPA3OBA
B npeno4ar aHvr4 1prc\LrrrJrr{Frbr <Ocnonu

o6pa:onarelbHble rexlrrculoru.a KaK TpaAaIIr4oHHbre, TaK u
MeroAoB o6yqenu.s.

AxrusHrre u uH'repaKTuBHbre Me'roAbr o6yveHzt:
JreKrlploHHo-cet\4lrHapcKar cHOTeMa o6yueHnr (
3aHsrus.);

- o6yueuze B Miurbrx fpyntrax (er,rnolueuae
r{enoBeK):

Macrep-Krraccbr (AeMoHcrpar.pu Ha neKrIr{oHH
pa3nI.IqHbIM TeN,IaM);

nprzMeHeHr4e ruy.flbruMeAaa rexn oJroruft (npone4e
npr{MeHeHr4eM FloMnErorepHbrx lpeseHraqufi u
npoeKTopa HJrr..l x:oMrrbrorepa);
unQopnraquoHHo-KoMMyHr.rKauHOHHbre

rexnolorzfi AJtr MoHr4ropr4Hfa renyqeft ycne
6. OIIEHOTIHb'[E CPEACI|BA Anfl TItKy

IIPOIMEXYTOTIHOft NrrNCr
AIICU I4IIJII,IHbI I4 yrIEE HO_

CAMOCTO.STEJIbIIOfi
3agamun n pefirunr-nonrpo;lro J\bl
1. Teiuneparypa a6comolHo r{(lpHoro rela T : 6000 K.
gHepreruqecKa_s cBervMo,c.rr a6colrorlro qepHoro rena
l)yrvreurnrzrct v4par:;a
2)ysetuuurcx n 16 pa:
3)yrenzvzrcxn2paza
4)yrraeHtrurarcr n 16 pas
2. Ecln 4lzua BoJIHrI, coorBercrBiyrcura{ MaKcaMyM
TeMneparypa a6comorHo r{epHofo reni}
1)yeelu.rzlacsy2pasa
2) yrr,reHruruJracb B 4 paza
3)yaenuuulacsn4pasa
4) ynenrruun acs n 2 paza
3. Ecnrl 3aqepHeHrryro lrrJracraHKy, Ha Kolopyrc rraAaer
rIJroIIIaAI,r, TO CBe'IOBOe,TIABJIeH]Ae

1) ocraHercr HeH3MeHHbrA,{

2) yrvrentnrrarct n 2 pasit
3)yneruuurcxu2pasa

BHEIII EIOpHas, pa6o"tar f <<V:t'.yueaue

pa6ora .3<SSSexr Kounrosa;,>.

{n:ulcr.r

rarr pa6or:a zl <Ogpre4eJreHr4e pe:olauuroro
fe:puoi ra6oparoprHat palora 5 <Crrbxrp

pa6ora 6 <{syueuue reuuepary$Hofi
ax p a6 <t't it 7 <<klzyuenue B oJrbrLaMlepiutrx

. ra6o6ralopHar pa6<>.ra 8 <I4gyvduze
a6,oparopr{ir.rr pa6orra 9 <(klzyueuwe csc,hcrs

brx qacTlrrl

r pa6ora l0 <Zsyvpur4e cx{erquKa

TEXTIO.TO|IZII4
$uszrcmi HcrroJilb3yroTot pa-:noo6pasHrre

I4HTCPAKTUBHI,IX[pr]MeHer{voM aKTuBHbrx rt

rlrroHr{bre lercqp}clHHnre n la6op4ropgbre

x patro'r n rpynnax Hs grBy)( ra4a 1p0x

3aHrTr.rj{xrrJ)HHrla!oa pacqeTa 3aAaq rro

zaqxruit c

n0Mor+bro

(rrpzn,reueHpe nn$opuaqflossrrx
cryAeHTOlB zr xoErpollr snanufi),
O KOIIIIPOJIg YC:IIEBA EMO CTI,I.

I{ TIO IITOIAM OC:BOEI]M'I
III4IIECKO E Q EECIIEIIEIII{E

AFOTbt CTYNEHTOB

v reMreparypy rel{ yMeHL,rrr.{rb a 2 qa:at ro

r4itlryqeHr4tr yueugnulacr s 4 p1za,

feftre a -

)KeCB|3T. 3aMeI{LtTb SepxaJlstryI'l lofi



4. 3rex'rpou B aroMe nepexolr{r rae nos6yNgeHHoro
eneprnefi Eo,IIpu groM r4crrycKaelcr Qolou. Macca

Eo'- E,

2) c'2

Er- Eo

3) 'hc
5. 9acrora rraAarouero ua dorogleMeHT n3JrvqeHnr v
rBMeHr4T6 3aAepxuBarcrluee Hanp.rrxeH I{e, ecJra pa6o'rofi
MoxHo npeHe6peur?
l)yaennvrarsn2pasa
2) yrr,reurrur.rtt n 2 paza

I 
3) yrenuvurbB "l z pa3

t;
4) ylreHsruurs e "v 

t paz
5)ocranu'rr 6eg uguene,nufi
6. Ilper 3aMeHe oAHolo MeriurJra Apyrr4M

$oro:Q$ercra, yMeHbrrraercs. Pa6ora BbrxoAa

Anr nepBofo
l) ynela.rulacr
2) yuenrualacn
3) ne usilaeHlrrracb

7. Onsnu Croreroea ilo LrccJrenoBaHu ro e3arlN{oreficreuq
1) no:nonuru onpeAenr4'r'b pa3Mepbr {Apa
2) no4reep4uJrr.r KBaHroByro rperpoAy v3r11'rclanr
3 ) nogrn epa urtur Harwtqvte BoJrHoBbrx c e oitcrs y 3JreKTpoHo

4) nogrnep.ur,rJrr{ rr4norr}3y o Ar.rcKperHoM cneKrpe 3Heprur4
8.B stfQexre Konrnrosa rfororr
1) eu6unaer 3neKTpoH c rroBepxHocrlr BerrlecrBa
2) nepegaer sJreKrpoHy qacrb eHeprr4u;.trpv yrpyror\d croJr
3) nepegaer gJreKrpolry qacrb 3Heprr4u npv HeyilpyroM
9,Oru,nu Opaura u fepqa no rlccJreAOBaHHK) 3Jl

1) nosnonunil orpeAenr.rlb pa3Mepbn rApa
2) nog'rnepgr,rJrrd KBaHToByro npupoAy r43JryqeHu.fl

3) nogrnep4vrulaururtve BoJrrroBbrx c.soficrn y 3neKtpoHo
4) no4rnepar,rJru rr{rrore3y o Ar{cKperHoM crreKTpe gHepruu

10. Haprzcyfire crarllroHirpnue op6ulbr aroMa BoAopoAa
lepexoAbr 3neKrpoHa o oAuofi crzrrrr.ioHapHofi op6rEru
KBaHra 3Heprua. B ynrrpaSaoleroniofi o6lacru c
zuguv,oit - cepuro Eiumuepa, n nn$parcpacuoi - cep
uau6omruefi qacrore KBrrlrra n nu4uuofi o6lacru clexrpa?
3aAaHuq rc pefirunr-norrrpo.nro J\b2
1 . CraquouapHbrM ypaBHeuuelr lllpegtaHrepa Ant
ypaBHeHr{e

+.4ur=o
\d'x h"

v'v* '4( t*+ 4)* =o
2) h'[ 4nee r )

V2v* +f '-eill*=o3) h'l ' )

V'V*4u*=o
4) h'

2. Eqm

yqacTKe

V - QyHxrIHr r4Meer BuA, yKa3aHntd na p

LL
-<.r<-6)

parBHa

Eio-E

Hrr.rr c gHeprnefr, Er s
qror0Ha paBHa

s)
bIIIAETC'I I]JIBOE.

o.[ta 3neKrpoHul H3

Hbr, cooTBeT'cTByrqula_f,

M(3TAJIJIA N.C} CPABHEHI4}O

OCFIOBHOE COCTOtrHI4C C

Ilo cromro pin Hpltrro
rirarepuara QoroerlerraQura

xpacuoir qpaHl.rqe

o pa6orofi Br,r4oAa

4) hc

AnHrr{a

AIrfl

C MOTALrIJIaIyIIZ:

eKTpoHoB B aTOMaE

EIEHVIPI

.OBEHHI{

pa3prAa B

eKTpoHoB B aroMax.

Ho Mo/-te,rrxl Eopa. VcnonHo usodpa:pre
Apylyrc, conpoBo4{Aarorlr4ec.s t43JryHeHueM

rEpax pryrur:

grrl repe,KoAbr AAFor ceprrro Jlafivran4, a

r Flaureua."K.aroft rrepe>oA coorBercrll5/er

B BoAopoAonoAo6lilrctr,t aroMe sBri[erct

To Bepoj[T]Lroclr o$uapyxHTb oneKlpoH Ha



V

)/
/J

r/
/z

7e
t/
/J

2)

3)

4)

r)

Dh
zlztt
,ttt
0 +tt

5.Cxolrro pa3JrrzqHbrx Cocro.fl Hr,rfi Moxer HMerb
1) ls
2) 48
3) 32
4) s4

9JIeKTpOFIa, H.aX

C IJIABHbIM KBA

a f-oocrofuuf, aa

6. Onpe4erzT6 aroM, y Koroporo B ocHoBHoM cocrolr U 3AIIOJIHEHbI

1) Cl
2) Ge

3) Br
4) ri

7. Cpega Ha3brBaercs adrunuofi, ecJrrl oHa
1) nonuocruo nouoqqbr naAarouee Ha Hee r,r3Jr) reHue
2) nomroctrro pacceue{er rraqarcqee Ha Hee u3]ryqeHr,re
3) ycranunaer nagarou4ep Ha Hee rrcJryrreHue

1) cos4arr r{HBepcHyro fiacenennocrb B aKrLrBHofi cpe4e
2) nrrsnars BbrrryxAeHHpe rasrryueune $orouoe

cnou ra e {

3 ) o6ecnevrarr nrrcoryr$ KorepeHTHoorb Jra3epHoro

- gJroe



aroMoB 1Vr c oHepruelt h 6yler
1) panuo qacJry aroMor! y'/z t eHepru e,fi Ez;
2) ueurrue, qenr -l/z;
3 ) 6olsure, .rer\a .1y'2.

1 0.flpr.trqun llay tu cnpaBeArrr4B
I ) 4nr B cex ro)KAecrEler{Hbx qacrr4ll KBaHToBoMexaHr4qec
2) ntx cprcreMbr roxr,eorBeHnrrx 6osouos
J ) AJtfl Mr{oHOB
3aaau
I. ltx cJreAyrcque

I) nporou o6la4aer 3aprAoM, pansuu ,?*
2) cnuu Hefirpona Met{brue crrrHa nprJroHa
3 ) rraacc u HyKJroHoB npaKTr,rqecKrr oAl4HaKoBbr

2. Het..r' MeHrrxe oHeprkrrr cB.,r3rz .flApa.,reM
I ) 6onsure y Herc 4e$exr lracc
2) nrenrmyro pa6ory rry)rmo coBeprrrr4:Tb, qro6rr pinAeJrr.
3) 6omrue oHeprrlr4 BbrAerr4rc.f, npn4 pacrraAe 3rofo JrApa
4) rr,reurrte ero gHepfas rroKoq
5) ueutrue oHeprr4r4 Bb,r.u,eJrrrrcr B peatKrlrlu re

3. IIpu o-pacrraAe
1) sapr4 tApa He H3MeHrrrc.s, rvracca rApa yMeHbruaerc.f, Ha

/)- 
sapxl rApa yMeHblraercs ua2e,,ua.n 

"apu 
yMeHbrrrae!

3) :apr4 .rrApa yMeHrrraerc.s sa2e, .vacca.,rApa 
He Me

4) sapg sApa yMeHbrrraerc-r sa 4e, vaccasApa yMeHl

9.PaccnrorpuM ABa KBaHToBbIX cocrrl.arlu.q, B Koropbrx
npuqeM Ez >Er. Czcreua 6y4er Haxo,4r41bc, B cocro,

4, Kanas AoJrr paAzoaKTlrBHbrx aroMoB
AByM rrepuoAaM nonypacna1a,T
1) s0%
2) 67%
3) 33%
4) 7s%
s)2s%

5, Cxonrrco a- 14 g- pac[aloB AortrrHo npozsoira,

rrpeBpar'nc.s s cra6z*Hbrfr Lr3oror Bt4cMyra TBi I
1)8ou4B
2) 9 uu3B
3)6au5B
4)7au3B

6.frpo *oru'f ff ,u*rur-ro 0-.racrr
o6pa-:onanocr? 

3axBarrrrlto o -uacruqy U '")

,'l'
,;l o

16-
, s,

^i3 
0

,'l *

oAurcs cl4c,rerM€t aroMoB, c gHepryIjIMp,t Et u Ez,
14 c krHBepaHoii uaoeleHrrocrbro, ectnz iiluono

CPICTEIUbI

3TO 
'APO 

HA OTAEJIbFII6IE HYKJIOHBI
orAeJrrHEre nyrcnolr,l

cr4rHTe3a sTol-o _tr4pa 0 Apyrt4Mra s.I'paMv

BpeMer{u, pagfirfi

na4 a.e.m.

ua2 a.elrt.

ocTaHeTo.rr He pac sfleficq

qto6

rrep$ uHFepBar

)4r ,
Hecra6ulr+rlpi pr3oron aMepurr4n gs 17m

o rrporoH, "f,4po xanoro oJreMeHTa
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7. fllpo kepwntun ,t'B€ , nornoran 1efirp or? O
nprl groM rrr6pacrrnaercx?
1)p
2)n
,d

qe
5) acnycxaer"^ T -n"an,

8,Pearurys F -)e +ve+vl 
n"

l) cnzuonoro MoMeH'ra vMrrynbca
2) nenroHuoro 3ap.rrAa

3 ) enercrpu.recroro 3ap.rAa

9. 3arouoti,{ coxpaHeHaj{ gneKTpr{qectKolo 3ap.fl Aa

,., ft -+ e- + vo 1- \/ lt1)" c

n,/7*b-+e- +v
z)Le

n,hIv -) D+e*
)) € r

nrvr,*n-)p+Ll-+)

1 0. l4s [pr.rBeAeHHbrx oxeM B3ar.rMonpeBpauleur,ri
0

g7r" -+y+y

Dpln+e *vu
r.O + -3)1li"+77'+lr

nre* re- -)y+y
+) t t

1 Tenlonoe n3ryr{eHue. PasHosecnoe H3nyqeHue,
2. A6conrorrro qepHoe relo. 3axon Kzpxro$a. 3al
3. Pacnpe4eleHue oHepfur4r B c[eKTpe a6col

VnrrpaSaoleroBa.f, rcaracrpo$a.
4. KeaHrosas fznore3a n Soprr,ryla fllanxa
5. Bueuuufi $oroslexrpzqecnuft sS$err z ero
6. 3<fQerr Koun.rona rn ero reopur.
7. Mogelr aroMa PesepQop4a. flocrylaru Fopa. A
8. funoresa Ae Epofiu. OrccuepzueHrilrbH(

I 1. HecraqnoHapHoe ypaBHeHr4€) Il-lpe4znrepa,
12 CraquoHapnoe ypaBHeHrre lJJpe4nHrepa.
l3. 9acrnqa B rroreHurra-[rHofi .sr,re"

14. llpoxoNgeHlre qacrr4rlbr r{epe3 noreHqvalurrfi
I 5. Ksauroeuft rapuouuqecrafi ocupur.srop.
16. VpanueHrze [Ipe4r4]Frrcpa I(Jrr 3JreKrpoHit B

MAIHIITHOE KBAHTOBbIE qI4CJIA.

17. KsaHroBaHHe :)Hepnrur gnenrpoHa B aroMe
o16opa.

18. Op6aralrssd.i u uaruarurrfi McrMeHr eneKrpoHa.
19. Co6crseuHtlii trexasuqecxprft MoMeHT r4MrryJrb(

Mr4KpOqacTr4rI.

9. Coornorueur4e HeorrpeAelensocrefi,
10, BorHoeax Qyurcqul, ee caofi.crua u

MoMeHT gneKTpoHa. CnnHosoe I{ MarHtarHoe crrraHoBoe
20. Ipuuqprn 3arlpera llayrru.Ilerpuo4uvecKafl c
21 , florlorqeHrre, cnoHTuLHHoe H r4HllyrlapoBaHr{oe

)HT'oB .LVleHAOleesa.

, X.oodrd;rnqr4enru 3fiHrurefiHa.

1/)rV R.' \i" poopa , , KaKaflB flApo

rroArBepxAeHHp

I4 TCMbICL

I,IACTI4UA

MOXET H,IITTI HatpyrxeHr4rr,eraKoH4 coxpaHeHr.rt

peaKrlr4rr

qacTurl HHrIf rrJrrqHH c oo rBel'crBye'r

nr,r. Oorclnnr

BoAOpoAa.

BOJ]HOBbIX

BoAopoAa. f7anuoe., op6uranruod z

4a. Cnexrp ar{r,ra BO,4opoAa. IXpanT:ro

oJreKrpoHa (r:nrau)] Cnuuonuft naarHurriufi
)Bbre qacJra. Ornn JLIIrepua u feplala.
slreMeHl'oB MenAgleesa.



22.
aaL).
",ALa.

25.
26,

fruparca.
27. 3Hepreruueor(He :ioHbr B r{ptrcranJrax.
28. PacnpeAereFrr4e DJreKrpoEroB rro gHe

MeTaJrJrbr, rroJrynpoB()AHVKVT V Ar43JroKTpr4KH.

30. SlexrponpoBoAHocrb rBepAbrx reJr, Teun
MerzurJroB r, [onylpoBoAHr4l(oB. Vponeur @epnra.

3 1. P-n nepexoA. llolynponoAHr4KoBbre Auoltrbr.

l.
JraoopaTopHbrx 14 rrpa.K:f ltlrecKrrx 3 aH trTtrqx npu pexreHr4H

OcHoeuofi $opuofi oaMocrorrelrsofi pa6oru cry
peKoMeHAoBaunoft Jrr4r'eparypbr.

ocyulecTBn{Tbcr Ha JreKr_Ir{lrx, ceMMHapax, ulpaKTr4

Kor{cynbrarla.sx. Kanl {oprua opfaHrr3arlzu yue6uoro

ocyulecTBrqeMyro BHe ay Arl-t oplru.
KoHrpolr Bbr.troJrHeHrrr caMoclfo.rrrelluofi

3arrluTbr la6oparopHr,rx pa6clr rro Arrcqr{nJrr.rHe, [pl4 Bbr

1. Kaxoe v3ryqeHl4e Ha3blBaercr rcrrJroBblMr u
naxrx) BVAoB uzlyteumx?

2. flafire onpeAeJreHr4r ocHoBHbrx xapaKTeprzcr]rK
a6coruorHo vepHuu?

3. C$opnrynupyfire saxoH KupxnoQa.

KprzBbre pacnpeAeJreHutr B 3aBvcr{Mooru or AJtr{Hbr (utM'a

9. B qeu cocrol,IT flBreHr4e, ua:rmaerrroe Q
10. C$oprvrylzpyftre :raxonsr $oroeQ$erra. B qe

ruraccr4qecKofi $usuxll?

qacroru? qro sruser Ha rroJrolreHue npacuofi rpaHr{qbr

16. B qdna rporr.rlopeqr4-rr npe!,Jrox(esnofi
11. B qelr cyulHocrb reopar4 aroMa,

Kaxosrr HeAocrarKu leopuu Eopa?
lB. Cnexrprr aroMoB. Cuexrpa-nu{bre cepuh itroMa

Jlasepu. flpuHqzu 4eficrrua.r nznepoB.
I{raccuqec;ra.s reoprlt renrJro eMKocru. 3 aroH ra u [lru.
Ksanrosag reoprirr reruroeMKocrla 3finurrefiH
lleopur rerJroeMKocrv [e'6an. @onosu,

x crarlrcrprKax Eese-3i.iururefiua u @eprr,rz-
EosoHsr la t$epnauoHsr. llouqrne o KBa

29. Co6crseHHalr H npuMecHarr [poBollrMocru

35. Peaxqus ctrHre3a ztroMHbD( r4ep, IIpo6JreMa yn
36, Buau e:azuo4eficrsuir u rclaccu$unaqr{r 3JreN

I l. Kax xaqecrBeHHo, cne1ys,.sorrHosofi Kaprr{He
12. O6:srrcuure 3aKoHE,r $oroerfsexra, r{cxol[{ r{3

IrM: 3oHaN{. R.reLcc4tpuxaqu.a

rrFroBoAH14r(OB.

rBepAbtx len Ha

sneKTpoflpoBoArHocrr4,I 3AE|I4C,I4MOCTb

32. Xapaxrepprcltr,rxr.r aroMHoro r1pa. Mo4elu Hofo qApa. Macr;a d sueprn-a
l- lI raMMa-?I3.rIylIeHLi.e.33. 3axosu paAr4oaKrr,rBHoro pacnaAa. Alt$a-,

34. fl4epuue peamur.rr4 r4 3aKolrbr coxpaHeuru. pea t AeneHar{ agep. I]{enHal
B.IIfl eMbIX TeJlMorAelpHbrx

cBs3r4 flApa"

pearcqus Aerreqlis,.
peaNquft.

3 7. Me'roabr perr{crparlur4 3JreMeuTapHbrx rracrr.rq.

38. r{acrrzqbr vr dlrrvrqacrvrlbr. Hefirpuno. Knaplul.
I{qecKHe.[y']u.

CaMocrorrreJ pa6o'ra
AyAulopnar{ caMooroflTeJrbHar pa6ora cTyAeHTa IIO llr4CuunJrr{rre Bl,rrorH.rreT'0.s Ha

2. BHeay/IuropHar caMocrorrenbHat
v3y.reH a Ar,rcrlr4nJrlirHbr rro reMe rrpofi4euuofi JreKrlltr4

rBrserc.s tr3yyeHr4e KoHcrreKTa neKqzfi,

CaNrocrosreJrbHuur pabora 3ar}ep[aer 3aAarrr{ Bce ApyrHX BHlIoB yuQ(5uoro rpoqecca r4 Mo)Ker
Kr{x 3arr.fiTlz-$rx, rra6oparopHrx Caufruxx,

oaMoclotrletrbHas, pa6ora clryAgHros
rlpeAcraBnrer co6ofi rdeJreHanpaBJreHHyro cr4creMarr4qec Ae.rrroJrbHoc'rb 1ro flprdo6pe'reuuro zuauui1

ocyruec'r'BirfleTc{ B XOAE I]bIIIOJIFIEHW U

Ht4H rrpal(Taqecxizx zagauuil, na sxsal{bne.

fr nadorrr
oHo o'Drr{r{rrercq or,qpryfrD( (nepeqr4prrzre

fo H3JtyrreHrl,r.r. Kaxoe reJro HacbrBaercr

4. Kaxofi BuA rrMeer pacnpeAeneHze gHepfur{ B

ErbrrroJrHseJTor cr),iAeHTot\{ npH yuryonqHHoM
flpu rroAroronre ft ladoparopHr,lu pa6orau.

exrpe a6co.ilorHo qepHolo rela? Hapugyfire
,romr) Borrlrsn 4.n.a frnyx reMreparyp (T2+T1).

5, CSopvrylupyfire sarouu Clrerfana - Bolrqua H cMel[er{Hfl Bzrra.
c;z'rr "ylrlpa+tnongroBofr xaracrpocl2u"6. 3anzruare $oplryny Peleq - f{xzuca pr roscH

7. 3anunu're $oplayly llnaulla rur rrorcHare cyrb e KBAFITOBOH IPIIIOTE3bI.
8. Kaxoe H3 TeJI, qepHoe Hna HeqepHoe, AMeer B e T'eMrrepa.Tyy'py, eclrr zx ,rpKoc'l'H oAuHaxosrr?

o'tutl 3aKOHLI rporll.Boper{ar npeAcraBreHlz.gM

y\eHvrr, o6's.xcrrurb $omo$$err'/
sl 3ilr-ullefisd.

13. llro rarcoe KpacHarr rpaHnnta $oros$Qelcra. onpeAenrelcr{ qrrc4oBoe 3HalreHue rpauuguofi
?

14. rlro raroe cpc,roeleveHT H Kar(oBa ero BoJrbraM t xapal('r(3p1ncrilxa?
15. llo,revy 6srla oreeprHyra MoAeJrb aroua T

rrnaHerapFroft MoAelu aroua?
Iiopou? Cdroprny4upyftre nocryrafu Sopa

opoAa,



19. Kaxue rrlrlbr coyAapeuuit Bo3Mo)KHbr
noJIeM. U arOv'ay'u?

20. B qdna 3aKrroqaerc{ orrbrr Opaura u

IVrexAy

f'epua, I
ocHoBaHI4I,I Onrna?

2L Kaxue KBaHTOBbTe rlrucJra ollt4cbrBaror cocrof,Hrr(
22. r{eu onpe4errrercs gneKTpoHrroe cocroflr{He r.rsc

23 . O1rscur,rre tflpoqecc o6pasclnanu.f, gHeprernqecr<

24. Or qero 3aBtrcflT trrupvHapra3perueHHofi souu lr
25. Kaxosa 3oHuar crpyKrypa rpoBoAHnKa, rroJrynp
26. O6rqcHure MexaHr{3M co6clrseuHofi lr npuuecu,
27. Karos $u:z.recnuii crurrcl rroHtrrrrr.fl ypoeur Oel
28. 9eM o6r.scHrercr pa3Jrr4qr.re reMneparypuofi gar

nonynpoBoAHurcos?

29. O6rscuzre 3aBr{cr4Mocrb rroJro}KeHrrf, yp
nocureleft 3ap fl Aa B rr,olynpoBoAHr4 Kilx or r,eMneparypbr.

30. O6rscuure $asuuecrze nproqeccbr, [por4oxoArr
3 l. Hapucyfire gHeprerur{ecxrre 3oHbr s o6flacru

4eftcrnue BHeIrIHefo gJreKTpl4r{ecKoro rror.s Ha p-n nepexol
32. 9ro Hagtnaelcr paAr4oaKTtrBHocrbro? I(arue np
33. Ha qeu ocHoBaH ilpaHrlr{n perucrpaquu a r43r,

npu6opu npHMeHrrorcs Als, erux qelefi?
34. O6rscuure ycrpoficrno H rrpr{Hqnn Aeficrsu.s cr
35. Onumzre rpoqeccbr, nponoxoA{rrlze B ra3opa3tr
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BeruecTBoM.
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nnpoBaHH(lro aroua?
lrx :loH B TBepAOM TqJre.
quoro yponuefi n udii?
cBoAHVKa Z U:lOl.rrQpa?
rft npono4unrocru l$lynpoBoAHr.rKoB.
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KaKIre ocHtctBIILIe BbIBOAbI MOX(HO CAeJraTb
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p-n nepexol\a u;, o6l scFrr{Te, B qeM cocporl

)Il€rCCbI OTIFIOCJIT'C9 K TILICJry pa4IaO aKnnur,lx?
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err{uKa fefrrepa.
gAEtbIX CqeTr{I4KaX.

Irr[4e flppr r]3urr4Mo4Pirct:Bmu p-uzlyuegvtx
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creqvzurbrrbre noMeilIeFrr4tfl, Arrfr nposedeuz
(ans MeJra a:ru rvlapx.epa), 3l(panoM An
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