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1. UEJII,I EHVtfl , AI,I C UI,III JII,IHbI

Ifemuu ocBoeHlrf, Ar4crlr4nnlrHbr
creqlraJir4cra nayruofi $nrzvecrofi
cTpor{Tcfl oorqer4HxeHepHa{ r{ cII
uupa6amrnaer cxequQuvecrufi
oK€BLIBaIOTC' BeCbMa IJTOAOTBOpHbIM 14 B Apylrzx HayKax. Cneqnurvcru, nolyirvrnurue
uprpoKoe Susuro-uareMaruqecKoe
TexHr4qecKpre HaIIpaIt IreHI4fl., ycIIeIIIHO

3aAar{ K .{pyfr4M, I,ICKaTb HeCTaHAapTH

llaqaJrbHbrx HaBbrKoB npoBeAeH
pirnr.rtrHbx S rasv.recrnx ss renuir u

loBaHLIe, N4OryT CaMOCTOSTeJIbHO OCBaI,IBaTb HOBbIe
iorarr B HLrx, JrerKo rrepexoAr4Tb or perrreHr4ri o4uux
I4 HerpaA?rrlr{oHHble rryru, .{ro oco6euuo na$uo 4lx

ufi xonrperHbrx sa4al u3 pit3nbx o6nacreft Suszrcz,
u perraTb r4HxeHepHbre 3a4al''u.

npo$eccuonalrsoft uo6ulruocrtr cre arll4croB B ycnoBr4fl x ycKOpeHH oro pa3Br,rrrz.a re{Hrzra.
3 a4a'au Ar.r cqnrr Jrr4H br :

TeopeTuqecKajr [oAroToBKa B

opr.reHTr{poBaTbc_[ B noToKe HayqH
BO3MOXHOCTb I,IOIOJIb3OBAHI,IS HOB

oHr4 crrerlr{rurr43r4pyrorcs ;

([ropmzponaure HayrrHoro M vfl., B TIacTHOCTH rrpaBplJrbHolo IIoHI,TMaHLIS rpaHI4rI
r pr4MeHr4Mocrtr pa3nr,ruHrrx Sus
cTeleHb AocroBepHocTr{ pe3yJrb

MareMaTI,IqecKI4X MeTO.4OB I,ICCJIe

nupa6orxa [pr4eMoB r4 HaBbrKoB

noMorarcurrx cTyAeHTaM B

o3HaKOMneHr..re cTyAeHToB C Hoft nayuuofi auuaparypoit u ntrpa6orxa y EMX

9KCTIEPI,IMEHTAJIbHbIX HAYI{HbIX
HKr4 norpeuuocrefi zsruepeHufi .

uccre{onan:ufi

2. MECTO AII

[ucqunluua
npo$eccnoualruofi
rpeTbeM ceMecTpe.

<KsaHroBas Su
o6pasonarellsofi

[nr ycneurHolo ocBoeHr.rt
pa3AeJrbr ssrcmeft MareMarr.rKr.r: luQ$e
AHannrpr.tecKar reoMerpur u tturreit
(Dyuxqun KoMrrJrerccHoro [epeMeHHoro
BeporrrHocrefi n ua:reuaru.recKoff

Ocnoenue ArrcrrrnJrr4Hrr neo6x
rrJraHa: <Teopux Bepoqruocrrr r{ M

<Hayuno -uccJreAoBareJrbcKafl pa6ora>,

3. KOMTIETEHUIIII OBYTIA
ocBo

B pesynrrare ocBoeHtrfl, 4Lrc\Lr

KOMneTeHrIuflMui

roToBHocTbro K p8paooTKe M

t3brKOB r,r rraKeToB [pr{KnaAHbrx npo
B pesylrrare ocBoeHr.rrr

pffi yJnTarbr o6pa:onarux:
1) 3narr:

)KLIX noHrrraft, sarouon, teopufi v yMeHprfl oq$nznrlrr
B, troryqeHl{blx c noMolr(bro gKcnepr4MeHTarbHBIX ilrl4
a.Hl/.fl;

$urraru cryAeHTaM ueo6xoAuno 3Harb cleAVronEe!pl,r3r..rKr4 cryAeHTaM ueoOxo4uno 3Harb cle4frcnpae
)HIII4 anbHoe ucqucJreHr4e, IzlHrerpalbHoe ucqr4pleu.ae,
r alre6pa, Px.qrr, 3leueuru BeKTopHoro attwtusa,
lu$Qepeurlr{anbHbre ypaBHeHu"rr, Sleveurbr lreopr4rr

II,IKI4.

Mo AJIfl LI3) IeHIlt cJIeAyIoIIIHX AIIcqlIIIJIrau y{e6Horo
trlaqecKar cr urvrcrurKa)>, <<Ocnonbr HaHorexHof ornii>,
ilIloJrHeHrre nrrnycruofi xnaluQzraquoHnofi pafioru.

B PE3yJrblTAT'E

MoAenupoBaunr (lIK-3 ).



. @yHAaMeHTaJrbHbre 3aKoHbr rrp
KeaHroeofi Qusuxz (lIK-3).

2) Yuerr:
o npI{MeHtTb MaTeMaTI,IqeCKI4e M(

3) Bnagerr:
o HaBbrKaMrr r(oppeKrHo rpopuynl

4, CTPYKTYPA

O6rqa{ TpyAoeMrocrb Ar{cqrrnJrr4Hb

IpoAbI H MareMaruqecKr4(l 3aKoHoMeprrocrr4 s o6rar;rr4

roAbr Anr pettreur4r rpaKrr4qecKr4x 3aAaq (lIK-3).

poBaTb ecTecTBeHHoHarrr{bre 3a\aqu.

I4 C OAEPXAHpTE Ar,r Cqn[JII4r{r,I
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Jlb

n/n
Pa:4en (reva)
AHCUr,rOJll,rHbt

oa
o
O

N

o
o

I
D

tl.ut yue6uofi pa6orrr, BKnroqalr
rocrorrenbHylo pa6ory cry4euros

H TpyAoeMKocrb (e ,lacax)

O6r,ev

Y'te6ttoi
pa6orur

c nphMeHeH

lrHTepaKTHB

MeTOAOT

(B qacax /

i

treM

HbIX

'/o)

Oopvrr reryrlero
KOHTpOnt

ycneBaeMo0Tr4

(no uedennu
ceuecmpa),

Qopva
ilpoMexrroqHoft

aTTecTar{r4H

(no cenecmpa.v)

o

o

OF

'F=qgs
do

-

a

kl rX
FX

o

lEo

C)

O t-!

I
KnaHrosas npupoAa
H3JIVqEH[I'

a
J 1-3 A 2 l0 l0 8 / 50ot

2
3leueHrrr xsauronoft
MexaHI,IXI4 U arOUrrOfi
rbns14xr,r

a
J

5-
ll 8 l0 20 9 / 500,

Pefirnsp
rourporr.Nel

J
3aeuenrrr Qusuru
TBepAOTO TeJra

J
13-
15

I+ 2 8 l0 7 I 500,

Peftruur-
xourponrJtfe2

4

3leueHru Qusuxl.r
8\Pa u
SJleMeHTapHbrx
rtacTI4u

J l8 z 4 5 31509

Pefiu.rsr-
rourporr .Nfi3

Bcero 3 l8 18 18 18 45 27/50 6 3rcsandeH(,f 5q

pa3AeJroB ArrcqlrnJrr{Hb,r

Telru, pa3Aenbr Alrcuunnr4Hbr
Kor-so
qacoB JICKU14H

npaKrv
qecKu(

ra6opa-
TOpHbre

cpc

Pasqe.n 1. KBaHroeas rtprlpoAa n3JrvqeHrrt ,,26
4 2 l0 10

Jlenqu.r 1. 3arouu rerrJroBofo H3JrvqeHHt
8 z 2 4

JIeHqur 2. KsaHroarre csoficrsa csera 18 2 2 8 6
Pa:qe[ 2. S.nenaerrrrr rsarrronofi uexalrurcu u ar
6usuxs,r

IMHOII
:18 8 l0 20

Jlenqur 3. Crpoesue aloMa 8 2 z 4
Jlexqns 4. BolHonrre csoficrea Mr4Kpoqacru B 2 2 4
Ilexqn.a 5. VpasHeuLre I Tlrrelnnreoa 12

.,'
4 6

Jlexqaa 6, Aronr BoroDo.rla i0 2 2 6
Par4e;r 3. Sleruenrbr Slr3nKu rBeD.rloro re L )t4 4 2 8 rt0
Jlexqun 7. TenloenaKocrb rBep,rlbrx ren 8 2 2 4
Jlenqun 8. 3ouHaq reopur rBepnbrx reJr n6 Z I 6
Pa:ge.n 4. S.lerrleurrr Qu:nnu flApa rr oJreM
qacTr{u

)HTapHbIX
nl 2l 4 f,

Jlexqur 9. Arouuoe l4po l1 2 A+ 5

3rcsaMeu 45

Irlroro 144 1E 18 18 45



neKrlrroHHo'ceMr{HapcKat
na6oparopubte 3aHsrr{r);
o6yueuze B MaJrbrx rpynuax (
tpdx venoner<);

MacTep-Knaccbr (,4eMoHcTparl[t
lro pa3rr4rrHrru reuau);
IIpI{MeHeHIiIe MynbTI4MeAI4a

zanxtuit c [pr,rMeHeHr.reM KoMrr
c noMorrlbro npoeKTopa r4Jrr,r

n n (f oprra aqr4 oH H o - KoMMyHr,rKarIu
TexnoJroru fi. Im MoHr4 Topr,rHra

6. OIIEHOIIHbIECPENCTBA
TIPOME}I(YTOqHO

AI{CUI4IIJII,IHbI I{

Tercyruufi KoHTpoJrb ycn

1.

2.
a
J.

Pesyrurarrr pefitznr-
Brnonueune u 3ar\!rra
B rruonneuu e [paKTr4rrecKl4 x

1. T'erraneparypa a6conrorHo qe
yMeHtbrrrr.rrt n 2 paza, To gHeprer[qec

1) yrraenrrurrrctr B 4 paza
2)ynenuuurosn 16pa3

2. Ecnt [rruna BoJrHbr. coorBercr
To reMrreparypa a6conrorHo qepHoro

1)ynelzvzJracbB2paza
2) ylaenruvracb n 4 pasa

3. Ecnpr 3arreprreHHyro nnacrr{HKy
rofi xe llnoulaAr4, TO CBeTOBOe,{aBneH

1 ) ocrauerofl Frer43MeHHbrM;

2) yvreururvrcs B 2 paza;
3) ynenuuurcxu2paza.

4. SnerrpoH B aroMe rrepexoAr,rr 14

cocroflHr4e c sneprueft 86. Ilpra srorra
Er-Eo Eo-E,

1)c2Dc23)

5. Hactora rranarorrlero Ha
Hy)KHO r,r3MeHr,rTb 3aAepr$,rBarouee H

Marepr.raJra $orosleueHTa MoxHo npeH

l) ynenuuursn2paza; 3) ynen
^r" " 

J/ p*,

5" OEPA3 BATE JIbHbIE TEXHOJIOTUII

o6yueuur (rpaguqr,roHnbre u

VIJII|Ine na6oparopHbrx pa6or B rpymrax x3

3AtAaq

KI4X

KOB

AOHHbIX

L'ft).

TEKyrUl0rO KorrTPoJtt CIIEB OCTT,I,
ATTE CTAUPII4 tIO I,ITOIAIVI CBO

EHO-METOAITIECKOE O EqEH
CAMOCTO bHOIT PAEOTbI CTY

ocHoBaH Ha OUeHKe HecKoJrbKr.lx

tera T : 6000 K. Euru rrepary y Tena
cBerr,IMoorr a6courorHo rrepnoro

3) ynenu.ru'rcxn2pasa
4) yueHulurcs. B 16 pn

4 ptna,

uir.

bHyro

E,_

5)ocranurr 6e:l ugueneuufi .



2) yneHururrb B 2 paza; 4) yrr,re

6. llprz 3aMeHe oAHoro
rpaHr.rue $orosQ$enra, yMeHbrrr aercs,.
pa6o:rofi Bbrxo.qa An.fl rrepBoro

l) yneluvzlacr;

7, Onuru Cronerosa no
I) uosnonznu oilpe4enrirb
2) nogtnepALrnr{ KBauroByro rp
3) uo4rnepAr{nrr Hanr4qr4e BoJr

4) no4rnepAnnrl rr.rroresy o,4r{

8. B e$Sexre Itounroua (forou
1) nr,r6ranaer gneKTpoH c [oBepxH
2) nepegaer eJreKrpoHy qacrb O

3) nepe4aer eJreKrpoHy tracrb

9. Otrnlr (Dparrxa z fepua no
I ) no:nonrEnr4 orrpelenr4Tb
2) uo4rnepAriJrrr KBaHroByro rpu
3 ) no4rnep 4uillr Hurprqpre BoJrH
4) uo4rnepAwrr.r runore3y o

10. Ha prcyHKe raso6paxenlr
Eopa, a raKxe ycnoBrro zso6paNeulr
Apyfyrro, conpoBoxAaroqr4ecfl r.r3fiyrreH
creKrpa orn rrepexoAbr Aaror cepurc JIafi
- ceplrrc flaureHa. Hau6oluuefi
nepexoA

11. B reopzz Eopa pa4uyc n

Bbrpaxaercr qepe3 pa4ryc nepnofi
I{3MeHrIeTCr KVHeTLrqecKas SHepr}Ir gJre

1) ynenrauzBaerc.f, n 9 pas
2)yrrleHrruaerc{n9pas
3) ynelzul,rBaerc.f, n 3 pasa

12. Onuur flenuccoua z [Ne
l) uo:nonun[ oflpeAenr..rrb pa3Mepbr
2) no4rnepAr4Jrr.r KBaHToByro [pr4
3 ) no4rnep Arrnvr Hurrrqr4e BoJrHoBbI
4) no4rnep Avrrrn runore3y o Ar4c

Ha Kpr.rcTannax:

2) yrvrenlur

^r"t 
Ji pn:

Apyfr4M .{Jrr4rxa BoJrHbr,, rorrlafi xpacnofi
aooTa BbrxoAa Ans BTopofo MeTaJr IIo cpaBHeHrzro c

3) ue nsuenr.rJracb.

Io B3ar4Mo.rleitcrsus [:uryqeHfifl c
flAPa;

t43JlyrleHus;

csoficrs y gJreKTpoHoB;

oM cneKTpe gHeprr4r4 g,rreKTpOFrOB aToMax.

BEIIIECTBA;

v npu ylpyfoM cTOJrKHOBeHr4tr;

npr{ HeynpyroM cToJrKHOBeHUtr.

Lrro sneKTprzqecKof o pa3pil4A ilapax pry^rv:
flrPa;

I43nyqeHHf,;

csoffcrn y oJreKTpoHoB;

M CrreKTpe sHepfr4rr SJTeKTpOHOB ATOMAX.

oHapHr;re op6uru aroMa BoAopoAa 'JIACHO MO.IIENI4

sJreKTpoHa c olnoft crarlno op6zrtr na
KBaHTa gueprrrr{. B ynr BOI{ OOJIACTI4

auSparcpacuofi
cooTBeTcTByeT

*Lrq, D DyLAyrryLwyL - vgptlrt, DalJr.bMEIlil, lJ

KBaHTa n uz4r.rtr,rofi oolacru cnexrda

1)

2)
3)
4)

n:4
n:3
n:5

->n:3
'--+ n:2
--+ n:2
---+ n: 1-5

rcpyronoft opSumr oJreKrpoHa n 
fronae 

BoAopoAa

LITbr $opnrynofi: '4 'rr. ==n,n2
" Qupe4ellrre, KaKo vrrl/vAwJur I w,

Ha rrpt4 rrepexoAe c rperrefi op6rarn; Ha nepByro.
4) yrr,reururaercfl. n 3 pasa
5) He rvrelrsercs

no Au0paxqnn



13. Cpanurare AJrr,rHy BonHbr Ae
naacc<1fi m: I,67.!0-27 Kr, r{Meroulrx

r) 6,57'10-27 2) 8,35.1

Bonpocu pei,irrHr-Konrpom Ns2
1 . CrauuonapHbrM ypaBueHr,rei\d

f,BrseTcr ypaBHeHr.re

d2yt 2m ^*+lEY=Q
l) d'x h"

v2v + 4( ,n 1 ."'), ==o

2) h'[ 4nee r )'

V2,y+!By,=g
h'

Ecrrn y - $yHrcitzr rrMeer Br4.4,

LL
-(X(-

3neKrlpoH ,ru yrurtr.* 6 2 pu"tu

4,)

2"

L
?

3. B xaxolr crryqae gHeprerr,rqecxzfi

i) enexrpoH B rroleHqutalluoft sue
2) snenrpoH B aroMe
3) erexrpoH B MOJreKyne BoAopoAa
4) cno6o4utrfi elerrpon.

4. MarccuuaJrbHoe 3HaqeHue n
cocTotHI,IU, Ha HaIIpaBJIeHI,Ie BHeIIIHe

l)k; D2ht ,3fi; q4h.

5" Cxolrxo pasluuuBx cocrosHraft
n== 4?
1) 15; \a8; 3)32; 4)s4.

HaKOBbre cKopocrr{,
3) 6,57.10-24 4) 9,35.10-24,

Hrepa AJrr gneKTpoHer B BoAopoAplo,4o6nou aroMe

raganuufi Ha przcyHKe, To BeporrHgcrr o6uapyrxrznr

2/
D/3

r/
)\/ 2

3)/ o
.t/

q /3

3reKTpoHa cllorusoft?
punofi 10-lorrr

MoMeHTa uMuynbca DJreKTpoHa, H4xoAslllerocr B I-
MarHr4THOrO rroJr.fl paBHo

I,IMeTb 9JIeKTpOH C |JIaBHbrM KBaHTOBbTM qLICJTOM



2) rroJrHocrbro pacoer.rBaer n

3) o6ecneur4Tb BbrcoKyro Ko

1) panno rrrzcny arog,ron y'/z c en
2) nreHrnre, .reNa N2;
3) 6ontrne, qeru Nz.

1) ronrxo HraBr{brM KBaHToBbIM

12. 3asucuMocrb uonrpuofi
TeMnepaTypbr rrpeAoTaBJreHa Ha

l)

Ii].Tennoerr,rKocrr, crrcreMbr,
He3 aBr.rcr4Mbrx rapMoHrrr{ecKr{x ocqr.rJrnr:

r) 4r4 AN/K; 2) 1,14 ANiK; 3)

14. [e6afi. noryqfir reoperr{
TeMrrepaTypbr, paccMaTpr4Bair Kpr{cTannu porxeTKy KaK

TETIJIOEMKOCTI4

6. Oupe4enrlrb areM, y Koroporo B

- cnoe pacnoJror(euu 7 elertpoHoB.
1) Cl; 2) Ge; 3) Br; 4) Ti.

7" Cpe4a Ha3brBaero.a arrunuoft, ecl
1) noJrHocrbro norloulaer naAa

3) ycutmeaer naAarorqee Ha Hee

8. Cucreua narcarrKl,r Jrzuepa no3
l) cos4art unnepcrryro HaceJreH

2) rusnarr BbrHylKAeHHoe rr3ryr{eH

9. Paccrr,rorpr4M .4qa KBaHToBbrx
sHeplI4tMIz Et u Ez, fiprirreM Ez> Et.
HaCeJlleHH O CTbIO, e CnnI qIICJIO arOirlO n .Ay't

OM COCTO'HI,II 3ANOJIHCHU K

r43iryqeHne;

I,I3nyrleHkIe;

M - crog reN

oHa

HA HEC

HA HEE

ve,

s arrr4sHoft cpeAe;
(forouon;

eueprueft Er6yter
Ez)

n€BepHoro r,r3flyqeHr.rrr.

HLIfl., B KOTOpbIX HaXOAI,ITCtr C[CTeMa
6y4er HaxoAr.rrbcr B cocro-f,Hvrr4 c

aTgMoB, c

uunbpcuofi

1 1. [eneune qaclr,rq na 6osoHrr u I4OHbr onpeAenseTct
n;

ClOfrrf /;2) tonrro op6nra-nruhrM KBaHToBbTM

3) cnuuonrtM KBaHToBbrMqvcItoM m
4) op6uranbHbrM / rz ruarnzrubrM m R BbIMI4 qI,ICJIAMI,I,

I0. llpuuqran llaynu crpaBeArrr{u
l) arg Bcex roxAectseHHrrx qacrr,u
2) mx cr{creMbr roxtAecrBeHHbrx:
3) lrs crrcreMbr ro4AecrBeHHbrx:

2)

\.M

HToBoMexaH.aqecrofi cacreMbl:
OB;

I,IOHOB,

t<ocru Cu xr,rMlrqecKv npocrbx TBepAbrx
KE

Ten 
or

4)3)

Crr'r

3R

Cvr

3R

tqefi r43 N : 102s KJraccuqecKr4x rpexMepHbrx
B npr4 reMneparype T== 300 K, panHa

24,2xffxlK; 4) 41,4 r!:x/K.

3aBr4CIIMOCTb tUOnlp:UOfi lv or



1) cr{creMy }reB3ardMoAeftcrnyroq
pa3nr.rqHbrMr,I qacToTaMu ;

2) cuneuty cBs3aHHbrx qacrr4rl
qACTOTAMH;

3) cr{creMy cBfl3agHbrx rracrrru,
qACTOTAMI,I;

4) crzcreMy HeB3al{MoAeficrny
OAT,IHaKOBbIMI4 TIaCTOTaMI{.

15, Baneurnaf, 3oHa co6creeuHbrx n
1 ) uacrravno 3anrra gJreKTpoHaMr{;

2) nonuocrbro 3arlflTa gJreKTpoHa.Mr{;

3) nepexpuBaercs cp cno6o4nofi so

16. C yeenraqeHpreM reMrreparyptbr
1) ynenuuuBaercrr;
2) ynreuulaerc.rr;
3) ne ueurercx.

17. B o6nacrrz nragrlzx reMneparyp y
1 ) 4upouuar npotso,{r4Mocrb ;

2) enexrpoHHar npoBoAr4Mocrb ;
3 ) co6crneHHas rpoBoAlrMocrb;
4) npralreuras [poBoAr,rMocrb.

B onpocH peft rr,trti-Konrpons }lb3
1. [ttx HyKJroHoB BepHbrMlr rBJrt

l) nporou o6laAaer 3aprAoM, paBHbI
2) cnuu uefirpona MpHbrrre cnr4Ha n
3) rr,tacctr HyKJroHoB 5rpaKTr4rrecKr4 oA

2. Herrl MeHbrrre srrepfr{r cB.f,3r4 flnpa,
1) 6onrlre y Hero ge(fer<r Macc;
2) uensuryro pa6o1y HylKHo oo
HyKnoHbr;

3) 6ontrue oHeprr4r{ pbrAeJrrrrcr npu
4) naenrue ero gueprlEr rroKor;
5) ueHnlre oHeprlru BbrAeJrr4rc.f, B

s4paMu.

3. .tlpz o-pacnaAe
l) sapr4 frp1paHe ra3Menr.rrcr , Macca
2) zapry,trApa yMeHblrraerc.r ua2e,
3) sapx4 rApa yiraeHblxaercfl ua2e,
4) zaptgrlpa yMeHrilaercx ua4e,

4. Karcas 4onrr pa[r.roaKTr4BHbrx

BpeMer{u, panuuft AByM frepr{oAaM noJry
t) s0% 2) 57%

5. Cronrxo o- ll B- pacrraAoB AoJrxH

'l] d* 
rpeBparr{nc.f, n cra6r.ur'rufi B'tcMyra '!ltli ,

r{acTI4II, COtsepIIIarcIIIl4x TenJIOBbIe

Beprxarorlr4x lerrJroBbre Kore6aHuq c

Lg, c

bIM14
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