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l. UEJI?r OCBOEHI{fl nvIC

I-fe,unmu ocBoeHV r aLrarrr4n

c[el(r4 aJrrr cra ua;rvuofi cfusuvecxoft

crpor4 Tc.s o6ulean>xeHepHa.q lr cilerr4ur
BbrpaoarbrBaer cneuuduqecxafr

or(a3brBaroTcs BecbMa rrnoAoTBOpHbrM

tuI4poKoe rl143r.{Ko- MareMarr4 rrecKoe

TexHIIr{ecKIZe HanpaBneHaq, ycneulHo

3aAar{ K Ap}rruna, ucr{aTb HgCTaHAapTHb

trpoQeccuoualruoli lro6vllH ocrr.r cnerlr4

3agavu At4cuurrJr14 H br :

. TeopeTnqecKat [oAfoToBKa B

opr4enTupoBarrc.{ B rroroKe uayrHofi u

Bo3Mo)KHocrb r.lcloJrb3oBaHh.s uoaux cfu
c n erJtA aJrkr3 r4p )To r c.s ;

. QOpMr4poBaHHe Har{Horo Mbr

rrpr,rMeHr,rMocrr4 pa3nr4qHrrx cf asarJecKn

cTeneHb AOCTOBepHocrr4 pe3ynbraroB,

MaTe[4aTr4rrecKI4X M eTOAOB r4CCJIenoBaHrL

. esrpa6orKa rrpr4eMoB lr HaBbr

Er43HtiKkI, IloMoraroilIr4x cTyAeHTaM B ,{anb
. O3HAKOMIEHI,IE CTYAEHTOB C CO

HAI]AJ]bHbIX HABbIKOB NPOBEAEHH,q 3KCII

qrr43HrrecKrzx g,erreHwir n oueHKr,r norpeuH

2. MECTO AI4CIIIIIJII,rHbI B CT
IlaxHa.q qenb Bbrcruero o6pasoeauz

MeroAax ee rro3HaHl{.q, (Dugr4rca rcaK

Aocrt4:xeH14a srofi ueJ'rr,1.

flwcyuntuua <@n:uxa> orH

rpoQeccptoualssoir o6pa:onarelrnofi r
BTOpOlv{ a TpeTbeM CeMeCTpaX,

ZlsyreHze Arzcrlv lrnr.{Hbr [peAnonaf a

ruxoltuoil cpusurcn a raKxe cbynaanaeHra,rr

{;la ycneurHoro ocBoenza r<ypca cfra

pa3Aelsi eucrlteii MareMarr,lKfr :

'ITTN14HbI.

Hr,r <@n:uxa> rrBJr.f,erc.q o6ecne.Ieuue 6yayruero

, HA xoropoft e BrrcilJeil rexnuqecxofi rrrKoJre

a.fl rr oAroroexa. llo cr eAoB areJrb H oe kr 3 f{eHr,r e fiuzuxn
MbrrrrJreHr,rr, Qa:zvectcl.ro uHTWrJuro, Ko,ropbre

u B Apyrux HayKax, CteqzaJracrtr, noJrf{HBurr4e

BaHI4e, MOfyT CaMOCTO'TeJIbHO OCBaIIBaTb I{OBLre

oTaTb B HUX, JrefKo nepexo.4r4Tb oT peIUeHr4rI oAI{u\.
14 HerpaAr4r_lr4oHHbre rryrr,r, r{To oco6euuo Ba)KHo ]rr.rr
LtcToB B ycnoBurx ycKopeHHoro pzuBr4Tr.r.rr TexHuKZ.

acru Quzurcrz, rro3 B oJrrr ro u af, 6y l,ywnv u HIKeH epaM

TexHr,rqecKofr utHSopvrarryru u o6ecneqzearoulatr hM
qecKflx npr,rHur4rroB e rex o6racrrx, B Koropbl)( oH[1

wfl, B qaQTHOCTT4 npaBvrJrbHoto -rloHkrMaTI4fl fpaHhrl
nout-rttfr, 3aKoHoB, reopzfi vr WeHr4fl oueHI4Barb

onlnleHHLrx c ftoMoulblo 3KCnepaMeHTaJIbHbIX I4JIA

peueuvi,t KoHxperHbrx 3aAaq a3 pa:]Hbrx ol,nercteh
IUeM pe[rarb nHx(gHepHbre 3aAaqr4,

ivreHsofi Hay+rofi arnaparypofi z errpa6orr(a y Hr.rx

HMeHTarr b HLrx Ha yqHbIX 14 ccJreAo sauuia pa3Jlur{Hbrx

efi uzwepeuui,t.

YKTYPE OtIOtT BO

- nonrrnTb Ha) {Hoe [peAcraBJreHr4e o npupo4e
ulas HayKa o npzpoAe arpaer rnaBHyro ponr)

rc 6asoeoil Lracrr4 6loxa E.1 ocHosuoil
fpaMMr,r, Vlzyteuue Ar4crlufrJrr4Hbr rrpoxo.{rrr Bo

Harvrtwe y cryAeHToB npoqHbrx 6asoerrx zuauuit
r,tx sHaHnfi [o MareMarlrKe.

a cryAeHrau Heo6xoAuMo 3Harb coorBercrByro[rr4e

VI

B



l . [nQQepeHurraJrbHoe 14cr{ucreHae.

2, VlurerpatF,Hoe ucqucJleHHe.

3. AnallrrrqecKas feoMerpr4s 14 nr,r

4, P.s.(rr.

5. 3neueuu,r BeKropHofo aHanpr3a.

6, @ynxqrzra KoMrrJreKcHofo nepeMeH

7. la Q QepeHur4 aJrr,Hbre )?aBHeHr.rr.

8, SrelaeHrbr reopu14 eepoxruocrefi

3, KOMITETEHUIII4 OEyTTAIOIUE

O CBi OE HII'I NI,{CJTI,/JUII,IHI,I (MO

f].ocreAoeareJrbHoe L{3\ {eHr4e dn:nrc

Qutstlut3gxlas LIHTW gkrro, Koropbre oKa3bl

Cneqzarncrr,r, [on) ]IzBlxr4e u]IpoKoe

CAMOCI'O,'ITEJIbHO OCBAI,{BATb HOBbIC TCXHU

fiepexc]Ar,ITb oT pelueHI4s oAHtlx 3aAaq

Herpa!J4IIHoHHLre ilyrt4, rrro oco6eHs

cneulruL.rlrcroB B ycJroBHrx ycKopeHHoro

KoHKperHbrx y3Kocneur4aJrbHbrx ssasnfi n

B pesylrrare ocBoeHUfl Arrcrlzfirrr

K0MneTeHUIIflIMl["

cIrocooHocTbrc r( caMoopf aH H3arlkru

cnroco6nocrsro rrpeAcraBJrrrb a.qeK

I{apTIZEIy Mkrpa Ha ocHoBe 3HaHrz.q ocHoBH

Hayr( a MareMarr4Ku (OfIIt-l);
cflocooHocTbK) BbttBnflTb ecTecTBeH

xoAe npo$eccraosarrsoft AerreJrbHoc
MareMarr4 qecxufi annapar (OnK-3 ) ;

cn,ocodnocrs o6pa6arbrBarb r4 rrpe
(orrK-5);

cnoco6nocrs K npoBeAeHrrro n3Me
:aAauHofi MeroAhKe (nl{-3);

Ei pe3yJrbrare ocBoeHurr 0u:
cneAyH)uru e pe3ynhrarbr o6pa:oeaHnx :

l) 3rra'rs (OIIKl):

QyHaaueHraJTbH6re cf ri:zuecrue rr oH

Q L{3 H Kl,r ; qHCJTeHH bre n OprAr(H B eJrr4r{r4H, xa

ocHOBHbre 3aKor{br vI npr,lHrlr4nbt,

$vtsr,rvccxnx vo4elefi, a raKxe, BbrreKalo

frpr.{MeHeHHt Ha nparflnK9,

uar alre6pa,

M ATEM AT]4 II 
Q CK OI4 QT AT KIQTLLTrJI,

O C.'I. (D OPMI4PYEMbIE B PE3YJIbTATE
YJIq)

n r,tp a6arun aer cn equ dt t4\ecKuk MeroA MblrrJrerrr4 r,
rorcr BecbMa [J]oIoTBopHbrMr,r u B lpyrux Hayrrax,

frusaxo-naareMarr4 r{ecKoe o6pa:oeaHue, Moryr

rg4e HaflpaBlleHvrfl., ycneuHo paooTaTb B Hr4x, IIefKo

K perxeHl4ro Apyfllx, hcKaTb HecTaHAapTHbre A

BaxrHo [nfl npoQeccraoHalruoii uo6altHocru

BT4TII fl TeX H I4 I(14, r(OfAa aM OpTI{3aIIU g AOCTI4X9 H?t 14

cxoAr4r vpe:euuafi uo 6srcrpo.

rr o6yrarcrqui,tcx notxeu o6laAarb cneAyro[Ir4Mr.j

caira oo6p asoBaHr.{rc (OK-7) ;

ylo coBpeMeHHoMy ypoBHlo 3HaHr4v Ha)^{Hyro
X IIOJIOXgH}lI4. 3AI(OHOB ?I METO.4OB ECTECTBEHI]bIX

oHar{Hyro c},[IHocTb

, rrpr4BJrer(aTb Anfl

IlpooJIeM, B03HLII(aloU_II4X B

HX peueHu.[ $u:nxo-

rrrb Aa H H bre 3 Kc rr ep H MeFrraJIbFIbrx w ccne Aosanvil

nit vr vcclle4oBaHrrfl pa3JrrrrHbrx o6rexros ro

r4 o6yuarouluficl AoJrlKeH AeMoHcrplrpoBarr

3ar(oHbl, vI Teopl4u IgraccvqecKorz r4 coBpeMeHHoa

pHbre Anr pa3rr4r{Hbrx pa3AenoB Suzwt<n;
brM noAr{LrHtrercr troBoAeHae pasHoobpa:Frrrx

I4e 143 3TI4X 3aKOHOB CJIeICTBI4' H BO3MOXHOCTL ZX



reolleTur{ecr(ne MeTOAbr rrocTp oeHI4.[ pe

tlpr,rHur4nlr IIocTaHoBrfl4 3ncIIepr{MeHToB B

ocH OBHbre MeroALr KoMnbrorepuofi cf a:
ocHoBHbre npr4HUr{nbr cBf,314 qlr43r4Kr4 c

r.rcr(lpnro pa3Brr nfl $urnrn ;

Br(JritA orer{ecrBeHHbrx H :apy6exuux

2) Yrueru(OflK-3):
IIOHfrb nocTaBlreHHyro 3aAariy; opn

[ocraH oBKax QyHAaMeHTrUrbHErx 14 npvr

npoBoAprrb Su:nvecxn it a:eatvtz npaKrrl
npuo6perarb HoBr,re Ha)^{Hbre 14 npaKru
rrpoBoAr4Tb 3KcrreprrMeHr6r pr o6pa

rrHQopt\4arlh oHHbrx kr KoMrrbrorepHbrx

corrocTaBrreHU.s pe3ynbTaroB reopr4u H 3Kc

IXI,IFIOKO I,ICIIOJIb3OBATL HATIHY}O, CN

P A3N AqHbIX BIINAX AE,{TEJI LH OCTII ;

rrplr\4eHf,Tb HayKOeMKpre rexH orrorr.rH r,r

o6lacra Qtwzuxu r4 B Aplrtix o6lacrrx np

3 ) B,raners(OIIK-5 ;OK-7 ) :

reoperr4qecK14MH Meroaaun rcypca o6ute
MaTeMaTr4r{ecKr4M annapaToM cooTB

Sn:nxz;
MeTOAaMn AHU|U3A 14 perxeHr4.s 3alaq |Io
ailnapaToM 14HTefpaIrbHoto r4cqucIeHr.{

Qn:izre, TexHr,rr(e, Dr(oH ox,rr4r(e ;

MeTOAaMr4 14CIrOJlb3OBaHr,r'I IroMIIbroTep

rf u:une;

HaBbIKaMI{ pa6orr,t B coBpel{eHnoil Q
rrPoBoASHlZs QI43Ur{eCI(OfO 3I(CI]epI{MeHTa

onblTa I,t coITocTaBIreHvIg. nx c TeopeTI,Iqec

HaBbrKaMr4 caMocrorrelsHoil oa6orrr: H

Lr peuerHH[ OJIOXHbTX 14 HecTaHAapTHbtx

eHkr.s pa3Hoo6pasurrx 3aAar{ uo dlu:nxe r4 Mero!:br rz

3hr(e;

KI4;

wvrMu HayKaMvr;

B pa3Br4rr,re $wzvtxu.

HTL{pOBarbcg B I(JraCCI4r{eCKI4X rt coBpeMeHI{bIX

bIX q)L{3PrqecKl,tx 3aAart ax ;

ecKHX 3anaq;

ecKI4e 3HaHUfl,

Ky ,uaHHbrx

uororafi,
p14MeHTa;

BoqHyro nhrepar)?y, [rHrepHer-raucpopiraaqnrc B

KeTbI rrpofpaMM Anf, perueHrr.{ [pr4KnaAHbrx 3aAar{ B

n oHarruoil Ae.srerLHocln.

cpn:nxu;

ByroruHM reopeThqecKr4M MeroAaM Kypca obrLreii

Ans peueHr4fl, pa3nvrqHbrx 3aAaq, Bo3Hr4Karorur4x ts

, r4HTepHer-TexHorrorr.Jit npv peIxeHHlI 3aAar{ tto

n.{ecKoft na6oparopnr4, Me'roAlrKoft nocrauoBKr4 a

HaBbrr(aMr4 rpauorHofi o6pa6orrcv pe3ynbraroB

AAHHbIMI4;

brKaMH ocBoeHr4r 6oltulolo o6r€ivra nH@opvrauaz
LI

otrvpafl,cb Ha MeToAbr qvr3r4Ku;

c }IcnoJIb3oBaHI{9M COBpeMeHHbIX

AenaTb npaBr4JILHSre BbTBOI6I U3



4. CTPYKTYPA I4 COAEPXAH

O 6uas rpy.uodruxocrb Ar4 curzrrrr

crpy

lAr4cur4rrJrr4Hbr

r,I cocraBJrr er I 2 :aqdruux eAr4Hr.ru (432uaca).

Typa Ancur{rrJrr{}tbr

.],,1'9

nln
Pa:rAel

A14CUHnIr'rHbr

(revra)

q)

O

0)4
(.)

Brz4rr y
BKJITOLIA' I

nn 6nr
t/!'vvt

rpyAoer

e6noft pa6orsr,
rMocTorrreJrbHyro

cryAeHroB h

xocrr(n .racax)

O6terrr
yue6uofi
pa6oru. c

IIp14MeHeHlreM

HHTepaKTr4BHbr

x MeroAoB( B

uacaxl o/o)

@opurt reryruero
KoHrpoJrr, Sopitra
npouexyrouuoil
ATTECTAUH14

H

O

(..)

J.

Lrm

I

)i

)

:6
:F

(.)

*FF>

vi
Q
O

tr

I MEXAH14I{A 2 l-
7

T4 8 I 40 10125 Pefiruur-
roHrporuNrI

2 OCHOBbI
MOJIEKYJI,SI:
HOVT

QVI3]dKU14
TEPMOAT,lHl
MI4KI4

2 B-

15

l6 o 40 t0t2s Pefirrnr-
xoarpolr No2

3 3NEKTPOCT
ATI4KA

2

l8
o 4 4 r0 4t28 Pefirlrur-

rourporu Nr3

Bcero ga2on

ceMecTp

36 IB 3 90 24/26 3rsaveH

'4 3IIEKTPOAT4
HAM14KA

aJ L-J t0 6 8 40 6t2l Pefirusr-
roHrpolrNsl

\ KOIIEEAH14

'I 
I{ BOIIHb]

3 A

t3
l6 6 4 29 6123 PeirnHr-

xonrporr Ne2

6 OIITI,IKA 3 t4-
IB

10 6 6 30 5123 Pefirnur-
rourpolr Nl3

Bcero:a 3ni
ceMecl'P

36 IB 108 r8/25% 3Ic:ar.reH

ZIroro '72 36 5 r9B 42/29,syo 3 rrar'reu/: rt:aueH



)Kr4AKoc:Tf,x lr fa3ax, Teopeva X{vKoecxoro.
bHoe r4 Br4xpeBoe ABr,rxeHr,tr. [nnNeHne rel n

Temaruq I,I IIJIA H AIICUHTIJII,IH bI

Mexaulrma

I BsgaeHtre, Ilpe4rraer dxsurcu. M Q usnu ecrcoro 14ccneAo BaHr4fl; orLrr, rkr rrore3a,
DKcn gpt4MeHT, Teopr4.f, . B axHefi urue orarlbl
v B rrlrflHr4e rexH rrKr4 H a p a3 B r.rrr.t e S llrz ru.

vu $uznxv. Polr cpusur.a B pa3Br4Tvrn rexrrrr Kr4

olr Qusnrz B craHoBrreHr.rr4 trHxeHepa. Ceasr

Qusuxrz c ApyrlrMr4 HayKaMrr, Vcnexz cos uoft cpra:uxl.r,

N3 MATEM Polr uarenaurr4tr4 B L{3\ lgHHI,I 6nsnxn, @tunuztz2,H
r.{ r4x rrllorz3BoAHbre. TlHrerprzposauue. O c

$n:nuecrnM 3aAar{aM, 3leveurrr BertropH

MexannqecKoe ABI,rx(eHLIe KaK lpocrefiura
(qacrurra). Cacreva orcqera. tr4Hepur.talsH

brcJre [por.{3eoAnofr 14 r,rHTerpaJra B npr4JroxeHl4l4 K

fi anre6psr: oilpeAeneHr4e BeKropa, cnoxeHr4e

Qopua ABr4)r{oHr,rr Marepl.iu, MarepualrHa.a roqKa
Ie clrcreMbl orcqera, Pa4uyc-eertrop. flpaHqan

Ber{ropoB, yMHox(eHr,re Ber(ropoB, andlc|lepe LIPIpOBaHr4e BeKTOpHbrx Ber ql{lrH.

[n dl cp e:p eH rlr4 aJr b Hbr e yp aB H eH r.i rr. 3 I elr e pHbIe cBeAeHr(tr r43 Teoplrr4 BepoflTHocTr,r.

, KuueuaruKa KaK pa3Aerl MexaHuKr.

orH ocr4TetrbHocrr4 f a,rules. Tpaexroprer.
lnueiluoe ycKopeHr,re. TaHreuunalbHoe u

wyc Kpr4Br43Hr,r rpaeKropnu. IluueitHaf cKopocrb ]4

bHoe ycKopeuu.q, Ce.s:r, MexAy nnuei.tustt\rw n
ytn oBb.tMI4 KI4HeMaTI4 r{e CKUMI4 B9JIUqUHAMU llocryl arerr bHoe AB r4)r(eHr.re rB epAof o r grr a.

ATEIIbHOf aus, fluaavr r{Ka Kar( pa3ren MexaH}.rKr,r. flepesry'r
3aKoH I{rrcrosa 14 rrotflTzre uHepuualruoft
noHgrr4e er4Ilbr, Maccbr v r4vIrynbca. YpaeH

I,IcreMEI orcr{era, Bropofi 3aKoH Hrroroua n
14e ABLrxeHHx.Tpetvit 3aKoH Htrorona rz [peAeJrb]

ero ilpr{MgHr4Mocrn, HezuepuuaJrbHbre cr4 bI orcLrera. A6colrorgste il orr{ocureJrbHbre
cKopoclb 14 ycKopeHr,re, Culu raHepquz, IJ rpo6eNHar cvta. Cuna I{opnonuca, Cucreua
Marepr4anbHbrx roqeK. L{eurp zneprlnn ( rp rvracc). TeOpeva o ABl4)KeHr4r,r rleHrpa rzHeprluk,

5.8 HI4C TBCDNO| rera, flou.qtze a6colrorHolo rBepnoro rena.
Moueur cprrrbr. Movresr hMrrynbca. Monae r4Hepur414. Teopeva [lreftuepa. Ypaeueuue

HroM cr4rlbr). YpaeneHr4e BpaulareJrbHof or\4oMeHToB (cn_u:r MoMeHra HMnynbca c Mo

AB r,r x(eH r,r.s TB epAoro TeJr a oTH OCI4TeJTbH O oAehrKHor1 ocn. KuseruqecKar DHepfr4t

ecxuii r$rfrexr. Ceo6oAHsre ocn,ppa[IaFoxlefoctr rBepAoro rerra, fnpocxonn

6, 3axoHsr goxpaHeHvfl,, 3Ha.teur4e H c pxaHHe 3aKoHoB coxpaHeHu.[ B MexaHHKe. JaKoH
coxpaHeHnf, r4Mnynbca. Oguopo4Hocrr n paHcrBa. PeaKrueuoe ABHx(eHr4e. 3axos

npocrpaHcrua, Pa6ora, 3Hepfn.s, MorqHocrb,coxpaHeHr4.s MoMeHra r4Mrrynbca. IrI:orpon
(le.ssr uexAy rroreHrlr{anruofi aHeprueil, u ,lofi , floH.sru e cr4n oB ero n oJrrr, Koucepa ar vBHbre vr

3Freprhr{ B MexaHr4Ke, Oanopo4Hocrb BpeMeHr,r,HeKOHCepBaTHBHbre cr,rJILr. JaKoH coxpaHeH
l(ou c e p e aru BHafl. vr Ikrccr4il arprB H a.fl c r4 cre M

ocTel4 14 soe, O6uze ceoilcrea rrnAxocrefi 14 fa3oB.
l/paeue,Hne ABr{xeHHrr e (roprue 3frlepa. fl e cxopocrefr, rvrHrrvr u rpylxu roxa, YpanHeHr,re
l{epa3pbrBHocru, YpaeHeHr,re Eepuylln, Cn eM a yp aBH eunfr, razo rttHaMr,rKr{, Bs:r<ocru,
f eqeu n e e.ss xofi x(r.{Ar(ocrr4, @ op rrayn a llya fi ls,,[ aturnuap H trfi rz ryp 6y.rr eHrutrfi p exru l,rtr
req eHrrid. I-{rp rcyllqr fl cK op ocrr.r. florenqn



FIOI,I

3fiulrlefiHa. Polr cr(opocrr4 cBera, flocry
JIop en qa, Jlopenqer o c oxp alrleHr{e Anr,rHr,r

BgauNroce.n3b Maccbr I,r gHepfurz, [eQerr
oueprzefi n zMnyJrr,coM r{acrnubr, fpaHu
MEXAH]4KI4.

IInr Hunn orHocr.{TeJr bHo crr4

ar rr ocro.f, HcrB a cr(op ocrr4 cB era, llpeo 6p as o Batvr.fl.

3aMeAn eHr4 e Bp eMeHr4. P erlsruera crcxnil 14 Mny,'rbc.

cc, 3uepru fl. cBfl3r4. Cooruorueur4e MexAy noluofi
[pH MeHr4Mocrr.{ Kl accn qec rofr (H r roroH oscrcofi )

II , OcHoenr MoJreKyJrfl ofi dlaanrc,r u repMoAnHar\{r{Kr,l

t anezurbHofo ra3a, OcHoeHrre IroJrox(eHar
M OJI e I(./ JI t p H O- KI{ H eTU r{ e C r( O LI Te Op II I4 B rna. Murcpo- 14 MaKpococroflHlrr cr4creMbr.

MarcpocxonuqecKr.{e lrapaMerp br. flousrue aJr b H oro ra: a. M or er( yJrsp H o -r(uH err4qec K oe

ToIKoBaHue reMrreparyptr, 9ncno crgneH ceo6oAu MoneKylbr. BHyrpeHnxr 3Hopftit
hAeaJrbHof o ra3a, JaKoH paBHopac[peAene

TOqKrr 3peHr{r MoneKyntrpH o-KI,IHeT].{

Kr.IHerr,rlrecKofi reopna. VpaeHeuue cocrorl
MeH4eleeea).

3aKoHO'MepHocrr,r B dlusnxe, Crarncruqecx
rrpocrplaHcreo, cpasoeal roqr(a, $a:oear r.r
Crarnorn.recKoe ycpeAHeHUe. Pacnpe4ele

txn, [uHanal4r{ecKhe 14 crarvlcrrrllecl(kt e

fi veroA llccJreAoBaHvrfl, ahereM, @a:osoe
tca. IloHqrtre o dlyHrcunH pacnpeAerreHrfl.

ze Maxceenna (pacnpeAeJreHlre MoneKyn ro
a6corrornuM 3Har{eHr.Iln,t crcopocru), C r,re cKop ocrr,r Mon eKyJr, Eap oruerpraqecKar S opuyna.
Pacnpelelesue Eolruvasa, PacnpeAeneH M atcce enr a - Eo,'rrur\aalra.

I l. PeanrHue rzt:bl. Culu Mer{MorreK

4ep-Ba.alsca. I4:orepvbr peaJrbHoro ra3a.

cocrorHlre. BHyrpeun.afl 3Frepru-s peanbHo

LI [OnyqeHr4e Hr43rc[1x TeMneparyp,

ra:a, 3Q{ercr fl>royrur - Torrlcosa. CxHNeHue ra:os

l,Z. Ceoficrea ZcnArcocrefi . Xapanrepvt K a xr4AKof o c o cro.f, Hr4.f, . Crp oeuz e NuAr<ocrerZ

EltaNuufi nopflAoK. IloeepxuocrHoe H ue. Cttrtt, Bo3HnKarour4e Ha Kpr,rBofi nonepxuocru
xr4Aro,crr4. @opr,ryna Jlanlaca, Ycroehr
CN,raqHeaHhe. KanH:tlt.q DHbre rrBJreHr.{r.

HoBecHfl Ha rpaHnue AByx cpeA. Kpaeeoi yron,

I .3, Ceoftcrea TBepA6rx ren. AruropclH A Kprrcr an nhr{ec Ka e rel a, Kp ncraJrJrr4r{ec K afl

pelxerr(a. flanrHnfi iloprAoK. Vnpyrar rz

I(pt4crannax. Xrz4r<ue Kpr,rcraJrJrrr,

r{eoKa.q AeQopnrauan, 3axos fyxa. [eSeKrr,r B

1,1, @asoerre DaBHoBecr4r r4 exoAbr, Oa:rr BerqecrBa, Ycrosug paBHoBecr,rt

rrfl,3Heprvtu rro creneHrra ceo6oAn. laeleuue fa3a c
reoplzr4. OcHoeHoe ypaBHeHHe MoneKyrrrrpHo -
vrfl, I44earrbHoro ra3a (yp a e H eu ne Itnan efi pou a -

nrpHoro e:azrvroAeficrBrrr B fa3ax. vpanueHue BaH-

eracra6 zlrHLIe cocro.q gl'tx. KouruqecKoe

Qa:, IrI cnap eHr4e 14 r{oHAeHcaufi r.
Knayslryca. @a:osarr AHarpaMMa

e h Kpr,rcrtu'r rrk::arJnfl. VpaeHeuae KrraneftpoHa -
a cocrorHr4r), Tpofiuar rorrKa.

flraerreu
(4narpanr

I li. 3nervrenrbr reoolryr crorrcHoseFrufi flossrne croJrKHoBeHra.a. Ynppoe H Heyrpyroe
croJrKH oBeHur. flpuuelbHoe pa ccro.rrHr{e. aceflHue qacrvrl, Cpe4uru )JnLrHa ceo6oAHoro
npo6era. flpzHqun AeraJlbHot- o paBHoBecr.l

14qgCKO'I KI4HETI4KH lloHsrne o $u:nvecrofi rnHeraxe. HepaeHoBecHbre

cLIcreMbr. Bpervrx peraKcarlr4a, fsreHran uoca. flnQcpy:rzx, Koe$ cf nqneur l.nfi $yzvn r,



t ayaaa Anfl 3nelflpr.{rrecKoro rroJrs B Ar,r3ne p14Ke, 3neKTpr.{qecKoe cMeqeH14e (olexrprvecxar

TeuoupoeoAHocrb. KorcpdlrzuneHr rerrJl oAHocra. Bsgnocrr (enyrpeuHee rpenue),
Koo cpcN,auneHr Bt3l(ocr u. fiuuawuecKafl 11 Il9MaTI4r{ecl(at Bt3I(OCTb.

1'7, flepsoe Ha.raro repraoAr.r4aNanKrz,

Tepnao,quuaMHr{ecKa.[ cver eMa, Teprurolun

Tarr4crt4rlecxult u repMoAIIHaMu.lecxI4fi MeroAbL

wqecxufi rt poqecc, O cH os Fr rre re p MonraHaMr4qecKu e

rroH.{Tr,r,a : B Hyrp eHurl.f, SHeprr{.rr, pa 6ora, re
repMollaHaMvKvr, YpaeueHrae nepBoro Haq

ren,rodtrxocrl4 plAeanbHofo fa3a or BI4aa I

lora, @opuynupoBKr4 nepBoro LrarlaJra

a repMoArrHaMr4Kr4, Tenroeuxocrr. 3asucHM()crb

ecca, @opnyna Mafiepa, Pa6ora, coBeprxaeMafl

fa3oM rrpr4 r43orrpoueccax. 3uralrnur (ren
Tennoijnaxocrb rBepAbrx reJr.

oaan QyHrcq ut). Aryla6arn.l ecxurl rpoqecc.

I 13, Bropoe na,{ano repMoAnHaMr{Kr,r, aBHOBeCHbre 14 rJepaBHOBecFrble cocTorH]4t
czcreM:br, O6parnvrre a neo6paraMbre rr nr, I{pyroe ofi np oUecc (rrr,r xl). @ oprr.rynnp oern

Craruc:ttz.{ecxHfi eec (repnao4uu aMr4r{ec BepotrHocrr), 3axou Bo3pacraHprr 3HrponHr4.

Ctatac:tngecKoe roJrKoBaH14e BToDoro Haq a repMoAr4HaMHKr4.

IIL 3,rercrp qCCTBO I4 MAIHETTT3M

l!). 3:relreursr reopiau nols. CraupH e I,r Bgroopr{bre rroJrr s cfasuxe, lpa4neHr
nols, Porop BenropHofo flonfl. Oneparop
Jlanraca (<lanlacnau>). Heroroprre

cKanspHofo ilon.q. Ar4BepfeHur4 f, Ber{TopH

lar'arzJrr,rona (oneparop <ua6na>). On
14HTefpanbHbr0 TeopeMbr.

2Q, fo norlr B BaKyyMe. Snexrpnuecxuit3apfl.I,
perHocrb 3apflAa. 3anou Kynoua. floH.flrueuoxpaFreHrre Lr r{HBapr,raHrHocTb 3aprAa.

SIeKTprcCTaTI4qecKoI-o nols. CuloBbIo JrLrH u (utnwr Hanpfl xeHHocrr,r). flprzuqan
clTIeprr0314 uL1 14 3rrer(rpocraTr,rqecKprx n oIer4

An.fl ?neKTpocTaTuqecKoto rroJr.s B BaKyyMe

$opua reopeMbl faycca. flpnveueuue

I4AJI ?IICKT Pa6 ora cr.{n 3neKrpocrarr,rqec Koro

nol.r. [{nprynflrryrs. HarrprxeHHocrrr 3rreKr qecr(oro nols, Potop HanprrxeHHocrr.t

3rIeICp(Jcrarh rrecK of o n ons. fI oreHur,ra Jrb (KOHCepBarr{BHOCrr, J 3neKTp OCrarr4qecKof o

noaa. floreHrIHan. Pa:uocrr rroreHrlr4aJroB, b MexAy IroreHrlpraJroM r,r HanprNdHsocrrro
3JIeKrp(lcrarar{ecKoro nolx. YpaeHesne JI la ca. 3lexrpuuecxnit Ar,rilonF,, 3lexrpnuecxn/r

Hlraan H FranpfixeHHocrb norrs Ar4rror'rs, Morrenrr\{oMeHr AHrronr (Anrrolsuufi rvrorvreur), f[

Bropofo Har{arta repMoAr,rHaMr,rK}.r. I_{au K
ABr,l rareJrr4 14 x onoAI4JI b H bte Maur4 Hr,r. Max

cl4r, Aeficrsyroxrnfi Ha Aunonb Bo BHeu

SneKTp14rlecKoM none.

Ho r{ efo KIII ans HAeaJrbHoro ra:a, Tenroebre
ir.ralrHrrfr K[T[ rennoBof o ABr4f arell, 3Hrponn.n.

floror< BeKropa Hanpfl)r(eHHocru, Teopenaa faycca
ed cergr c 3aKoHoM KynoHa. {u$Qepenqr{aJlr,Hat

nasr faycca AnE pacqera nolefi,

sneKTpr.{qecKoM none, 3uepru.a AHnoJLfl B

22!..3 x. Ceo6oAFrLIe H cBfl3aHHbre 3aptAbr B BeuIec)TBe.

e MoneKynbr. Tunsr Ar43nerflpr,rKon, I4oHHar,CropouHze 3apflAbr. ITonrpusre H Henonsp

3neropoHHaq r4 op14eHTar_ll4oHHarr nonf pt4 3a n n. ll ott tp u3ycr\{ ocrb M orrer(yn br,

lTorrprrsoeaHHocrb (eexrop nolrpn:a qr.ra) O4u op ogu a r 14 n eoAH op oAHafl noJr.fl p r43 ar-lr4r4, Ce.qs s

ocTLro ilonrpu3auHoHHof o 3apfr Aa,rroJrrrpr43oBaHHocrlr c noBepxHocrsoft n

IaolexrpzqecKar Bocnp].raMr{r4 Bocrl B ea n ee 3aBr,rcnMocrb or reMneparypbr, Teopclr.ra



n'lzJ.

2:;.

zta,

3cfdlercr Xo:rrra. Ycropnre.rul 3apffKeHHbrx rl

KT,

rrorrx. floHlrve o6 srexmoHgofr onme.

nn4yrqur) B Aa3rrer{rpuxe. [n:lexrprzqec r npoHl4rraeMocrb cpe.qbr, Elrtqzcreune
Hanpt)IeHHocrr.r 3rreKTpu qecKof o rr oJrr B SJlertrpr{ r(e. fpaHuuHrre ycJroBkrr Ant
sleKrpr.{qecKoro rroJrtr Ha fpaHr4rle pa3Aena AI4 3 Jr er(Tpr{ K - Ar4 3n eKTp pr r(", C erH er 03 Jr er(Tp I,r KI4.

hqocKoe n Pacnpe4eleFrr,re 3aprAoB B npoBoAHHKe,

3lerrpocrarr4qecKoe norre BHyrpvr 14 cHap rrp oB oAH rrKa. f p aH nuHbre ycr oB ur.s Ha fp aHr,rqe
o'rpoB0,4Hhx-eaxyyla", 3lexrpuuecKr4e cB crB a n poB o lsueh o6ol o qna. 3lexrp ocraruqecrat
3au-u4rcr, MeroA nro6parrceuuft . fpaHauulre oBrLfl Ha rpaHh ue "npoeo4Hrzx-gr.rorexrpnx",

S,rercrproevKocrb ye4nHeHuof o npoBoAHr4

3,lercrprnuecKafl 3Heprvrfl. evcr eMbr roqer{H

cr,rcTeMbl npoBoAHr,rKoB 14 t(oHAeucaropa. 3
IIJIOTH Cr CTb 3 H ep |HI'I ? I e I{Tp OCTaTI,I q eC It OrO

2zl, flocro.qsulrfi o,qenrpuqecxuil rqr,
IIJIOTHCTCTr TOKa, CLIJIa rOxa, VCIOBI4g Cy111e

aMrrepHar xapar{Tepr4crHKa fa3oBoro pa3pt

rKpaHI4poB agug, fhasnaeHHarr .racrora, Hu
B rrc or<,crerranep arypH arr nrr a3Ma. flp o6n erra

CI,IHTC3A,

, cucreMbr rrpoBoAHl,lKoB 14 l(oHAeHcaTopa.

3 ap.[A oB. 3 u epra.n 3aprr]KeuHoro rrp oB oAHrrKa,

epf Hr 3 JreKrp ocrarr4 qec Kof o n o"rrg, O 6r e irasas

OJI'.

apaKTepr4cTHKr4 3neKTpocTaThqecKof o ToKa :

BoBaHIzt SneKTpHqecKoro'roKa. CropoHune ()r{JrbI.

3psA, CavrocrosrerrbHbrfi rasonrrfi pa3pflA. Bolrr-
BaAu pa3pf,AoB,

MrrepaTypHar [rra3Ma u ee npuN,IeHeHI,I9,

ocyulecrBneHr4fl )TrpaBI.q e M of o repM orAepH oro

P asFI ocrb rr oreH LII4aJr oB, H a n p.f, x eH kr e, 3 Jr ABI4xylrtat cuna (3AC), Klaccnuecxaa
3neKrp,0HHa.s reopHr sner(rp otlpoBoA14M MeraJrnoB, 3axousl Oua n !,xoynn-,rleHqa e

lxroynr-IIeHua B rHrerpalruoii cfopve, 3arou4nQcpepeHuualrHofi Sopnae. 3axosrr Oua

Ortla Als HeoAHopoAHofo fracrrca qenu, fl nnra Knpxrorla. HeaocraroqHocrb xraccu.IOcxofi
'lneKrp,oHH oit reopuu 3JreKrponpoBolr4M

, Snerrpvuecxvi't ror( B Banyynae. 3,rexrpoFrHas

)Mr4ccr4fl. Pa6ora BLrxoAa 3nerffpoHoB r,r3 raJrJra. ?:rerrpuvecxnfr rox B ra3e, ITpoqeccrt

vIoHrBar\krvr lz pexovr6nH ar\krvr. Pa6ora nouz
r,roHH3auH.q, Hecauocrosrer rurrfi ra: osrtft

aqnn, floreHuuan uoHrgarfI4vr, YAapHa.q

76,lllusrr.a, floHqrue o uasnae. Cnoc co3 AaHI4 fl IIrra3Mbr. Kea3prFretZrpaJIbHocrl

[Jra3 Mb,r. SlerrponpoB oAHocrb rrJra3Mbr. aeecxnfi paAr4yc (Ae6aencxas lnzHa)

2,/. MarHaruoe nore s eaxyy\ae, 3aro Aunepa, MarHzrHa.q r,rHAyKr-u4r, 3axoH Etzo --

Canapa (:arcoH Euo -- Canapa - Jlannaca).

MarHr.{lHErx noleft. Cula IIooeHua r{ crl;ra

oH.{rrz e Maf H}rrH oro n oJIr, fl punuun cytr epn o:]nunl4

Mnepa, Buror c roKoM B MarHuIlHoM Ilolre.

Anfl pacrJera MarHurHbrx noreii. MaruurHoe nole
esanr\aoAeficrBr4e roKoB, EAvt Hnua cHnbr ToKa -

, VluyapuaarHocrb 3neKrpnr{ecKoro 3aptAa,

MarHuruufi MoMeHT. Monaeur cur, .qefr crs nit ua paMKy c roKoM Bo BHeurHeM MafHI,I'tHoM

uore. I4arsr4rHoe rrone rrprMoluuefiuoro
vTHAWL\vLr, 3arcou rroJrH oro roxa (reop eua

Kpyr oB oro r oK oB, I-lz p xynxura.rl B eKrop a iuarn nrs oli
rl r,r p Kyn lt qn v nH 46r\vrr4 M af Hr4rH oro n on.a ) n

BaK)T/Mte. flpunaeueHue 3aKoHa noJIHofo

AJll H H of o corr eHol,rAa r.r rop or.rAa. MarunrH
aMnep, Buxpeeoe ttoJre ABr4x(yureroc.r 3ap.s

MarHu'rnoe rloJre KaI( oeilsrvsuctcxuil

rI)r(eHHoI{ qa hE@.f{eraxenae
::aplNenHofr r{acrr4ubr B 3nel{Tpr{qecKoM 14 Ma



2!). MarHyrnoe rqne e nelqecree, ll
Mar(p olor(v. M olenyl.apHbr e ror(r4. Flal,rarH
Bocnpr,rHMqr4Bocrb BeurecrBa u ed :aezcuna
o uup KyJrsqr4v Harrp fl)KeH HocTtr Maf HlTrH

fiorrr B Beu]ecrBe, Marsnrnal npoHurlaeM

BeuleclBe. fpaHauHtre ycnoBur Arrr MarHLr

N{afHerr,rKoB, To.{na Kropu. [ori,renrr. Kpu

3 C), 3:rerrpouaruurnal nuayxqzs, O
OcHoeHofi 3aKoH 3JreKTpoMaruuruofi u

3JreKTpoMaruursofr rlHAWr\uH r43 3aKona c

srrexrpoHHofi teopuu. Ilpaaulo JIenua (:an
14Hl),nraeHocrr. tr IugyKTr.{BHocrr, Anr{HH
,f srr e H 14 e e s a r,r NaH o fi vrH rvrrcr\utr. B : av na H a.q

O6leMHa.q trJrorH ocrb 3Heprr.{r{ MatHr4THol

3 1, Mexauu.lecKne Kore6aHn.q, Ceo6o
fIou.qrue o6 arroxol e6asvnx. [zQcpepeuu
ero p elrr gH 14 e. X ap a xre pr4 crvrcrr t- ap M o ]{}r q

aHf a p MrlH rz r{ecKoM ocrlr.iJlntTop e. z: ox p on
rcore6auafi , CloxeHue oAr,rHaKoBo HanpaBn

Merol eexropHofi Ar4afpaMM6l, Eaeszg, Cn
I'apMoH r4r{ecrrx rore6 aauir, Onrypsr Incc
role6annfi r4 ero petrreHne. AnepaoAr4qecK

JI orapu Qvra.recKraia. A eKp eM eHr 3 aryx a H rz t
lludltpepeHrrrranbHoe yp aBHeHHe Br,rH pKAeH

npr,I BbrHyx(AeHHbIX MexaHIzLIecrnx xoleOa
r{paBbre, CoorHorueuue MexAy dtasavu nsrr
pe3oHar{ce, Cnexrp xone6auwit, rroHrrrze o

32. Mexasur{ecKr,re B orrH br. Mex aua:u
llpo4olsurre r4 [oneper{Hbre BorrHbl, Bolu
BoJlHbr r.r HX xaparrepr4cn4t<r4. Ynaputre oon

rrpr4MeHHMocru. Oa:oear cKopocrb r,1

lIou.qrue o r(ofepeHTHocrr4, IrlnrepQepeHqu
3Blr(oBr,rx eoru. Yrsrpa- u uuQpa3Byr(r4,

3 3. 3rexrpol4arnurHsre xore6auH.q.
xore6alelrHoM KoHrype H ero peurenne. I
3ner(Tpo,MafHr4THr,rx xole6aur.ifi Lr efo pe

3neKrpoMarHr,rrHof o nore6aHu.q. JlorapuSna
KoHrypa. [uQQepeH]_IZanr,Hoe ypaBHeHV e B

perueHr.re, AvrnnzryAa vt rlasa npr4 BbrH).DKAe

xore6aleltHoM KoHType. Pe:ouaHcHbre Kp14

TOI(.

rr{e MafHr4THofo MoMeHTa aroMa. Murcoo- a
tl eHH ocrb (e exrop H aMaf Hr4qr4 eauut) . M aru nrna.s

b or reMneparypbr. 3arou rorrHoro rorca (reoper,la

nonq) B BeqecrBe. HanpsNenHocrb MarHr4THoro

b cpeAbl. Vhtlyxuun MafHr4THoro noJrr B

Horo rroJrr Ha rpaHr4ue pa3Aena AByx cpeA, Tanu
HAMA|H14 qhBAHHfl.,

n @apa4ex, MarunrurrrZ norox, 3[C uHgyxqnrz,

az (sarcou Oapaaer), BrreoA ocHoBHoro 3ar(oHa

paHeHkr rr 3Hepft4r4, a TaKxte Ha OCHOBe

s Ilenua). -ferreHrze caMouHAyKrIHH.

colreHor4Aa. I or(r4 3aMblKaH'fifl. v pa3MbrKaHyrf, rlenz
.A)'I(Tr,r BH ocru, 3 u ep ru.[ MaI'HI,ITHoro I] orr,
tIor.s.

lV. Kon t{ufl r.t BoJrHbI

rte (co6creeHuore) r4 BbrHy)KneHHrre xone6alrnq.
aJIbH oe ypaB H eH u e f apM oH Hr{ecrux x ol e6 auvti,t t t

rnx xole6aHnfi. lloH.qrne o rapMoHtrqecKoM r,r

rore6auufi . 3ueprax rapMoHt4r{ecKr,rx

urx (cxalrpHux) rapM oHrzr{ecxux xole6 asuit,
HI4e B3 ar4MH o tt epneH.q]rKynrpHbrx (e erropHrr x)

y, In cf $ ep eH r-lr4 aJrb Ho e yp aB He H r4 e 3 ar)4( a Io ulr x
fi npoqecc, t{acrora r.i xoeQ$nqr4eHT 3ar6aHtfl,,
4o6poruocrr r<o:re6arelrsofi cucreMbr,

sIx rco.rrebannit n ero perueHlre. AvuuryAa n Sasa
xx. Mexauz.{ecKr,rfi pe3oHar{c, PesoHaucHrre

er,r cHJIbt 14 cr(opocTl4 npn MexaHI4qecKoM

JIoxeHr4r.r Oypte,

pa3oBaHr4.s tr4exaHrzrlecKr4x BoJrH B ),IlplTor4 ope.Ae.

ypaBHeHae 14 ero petrreuue, fapturoHurlecrlze

u. flpnHqun cyrepno3r4r1ur4 BoJrH u fpaHr,rqa ero
at BoJrH. Bonuosoft naKer r.r rpynnoBar cr(opocrr,

eorF{, Crosqr4e BorrHbr. 3{tferr [ouepa 4lr

Q(lepeHurzanbHoe ypaBHeHue xore6 aavk e

(r cf e peH quanbHoe ypaBHeHHe 3aryx arcrur4x

ne. r{acrora n r<o:rf rfauueHT 3ary(aHr4.s
.l ecxu I Aer(p e MeHr 3ar yxaHrrfl, ll 4o6p orH ocrr
Hyr(IeH Hbrx 3neKTpoMarHr,rrHr,rx ror e6 auufi a ero
HLIX 3neKTpoMarHI4THLIx xole6aua.sx, PegoHerHc e

ble An.s HanprxeHr4 fl u chnLt roxa, llepeueHsrtfi



3:i.

3,1. 3,rexrnoMarHLrrHLre BoJrHbL eeB cl(at v M aKcBeIrJr oBcKa'I TpaI(TOB KI4 flBIIeH];tt|

nx, Slexrp oMarHr,rrHoe rr oJre, Cucrenaa yp avneuuit3JIeICTpOMaTHLTTHOI4 I"l}l4y(r\r4!r. I Or( CM

MaKceerra, BorHosoe ypaBHeHHe Anf, 3ne

p ac np cr crp aH eHr4 fl, 3n e KTp o M arH r,rrH br x B oIr

sorH, Ilexrop flofturanra, Irlunynbc 3Jrerc

oMarHr4rHoro rroJrrr 14 ero perrroHue, Cxopocrt
B cpeAax. OcHoeHrre ceoicrsa 3JreKrpoMafHlrrHbrx

fHr4THoro norn. Zsr}"{eHHe AHnor.s,

[aarparrava HanpaBJreHHocrr4. 3tpcferr [o
3Jrel(Tp o Maf Hr4THbIX B OrTH,

epa Arrt ?neKTpoMarHr.rrHr,rx eorH. LLIxara

. Onrlrrca

JneKrpoMaf HurHar nplrpoAa
cBera, [IpzHqnn frcilreHca. 3arcoulr orpax Hr4fl vr [perroMneHra.q, 4,6corrcrutrfi rz

orHocu rerbuurfi noxasarenh npenoMreHr4t

feonaer:pu uecKat onrr.{Ka KaK npe4ellHuril
hHCTP\MEHTbI.

flol uoe B H),rp eH Hee orpax(eur4e, CserosoArr,
yuail aoluosoil onrr4xJ4, Onrh,{ecKre

3(i, Znrepchepenunfl ceera. Mouoxpo A'II4 qE C KI4 C I,I H EMOH OXD O M ATUI{ECKI,I E B OJIH I,I.

flpuHur,Iu cytreptr o3rru krkr rr vHT eHcaBH ocr IIpt4 cJro)KeHr{r.{ cB eroBbrx B oJIH, B p enaeuu6r

KofepeHTHocrr. Bperu.a v nrrvHa KorepeHrFl llpocrpaucrBeHHa.q KorepeHrHocrr. PaAnyc
qecKat pa3Hocrb xoAa, PacqerKofcpeHTHocru. Onrn.{ecKa.{ AJI}IH a ilytLr.

nHrepQepenqzoHnofr KaprnHbr or AByx Ko peHTHbrx ucrorrHr4xoe. ITorocst paeuofi ToJtutrr Hbr 14

paBHofo HaKJroHa. MuorolyreBar 14HTep

I,Iureprf epoMerpEr.
unt. Ciloco6rt noryr eHr4r r(orepeHrFr bix tyteit,

3,/, .IIH0paKua.q ceera. flpuHrlrzn frofi nca - (lpene:r.s. MeroA:on @peuel.a.

llprnoluuefiuoe pacnpocrpaHeHHe cBera. paKur4r cDpeHerx, .{ntppaKrlrir @peHelr or
Kpyrnoro orBepcrr4r ?r Kpyrnofo [r4ar<a. ilr4 )paKrrr4[ @peHen.t or r(pa[ floflynnocKocrr4.
Cnnpam KopHro, flncpparqur @payHro or 6ecxoser{Ho Arr4HHofi nparraoi urgJrr4.

,4ucbpaKqraoHHar pacx olux{ocrb. Aa0pa s or oAHoMepuofi 4ncfpaxqr,rouuofi pettrerru,
Pa:peuaroulas cnoco6s ocrb o[TIzLIecKr4x 14 crp) ,reHroB, flossrue o rolorpacfnu.

3 [], flonqpugar{48 ceera. EcrecreeHFr H no'|Irpr43oBaHHbIH CBer. L-reneHb IIonrpu3arJr4n.

flol.npu:auur cBera flpr4 [penoMreHtvl t4 pa)KeHhr4, 3axou Eprocrepa, fIollpu:aqnfl npr4

AsoIZuoxa n1nrenpen oMJreHr4ri, O6slxuoe euH l'r z ueo6rtxHoseF{Hrtfi ,r}"lll, OurzlrecKar ocb

KpI4 crarrna. llol.ap ongu u norrrpr43arln oHH npn3Mbr, fl orxpn: arop;r n aHanvsar oprr, 3 a x ou

Marroca. flolyeoluoBbre r{ qerBeprbBoJrH ble tt Jracrr4Hxz . IulcrvccrB eFIHa.f, orlTrJqecKat

aHI43orporlpt.q. OrruqecKat aKTr4BHocrb B ecrBa, 3cf Sexr @apaaer.

3l), il^"n"r" , 
"u"ro, 

3arpylueuar e

Hopva.nrHafl 14 aHoManbHafi Ar4crrepcura, M
eKrpoMarHlrruoil reopnH lVIarccserIJla,

Ha6lroAesa n rr4cn ep cwr4. rIpasv aruqect<uit u

,4a$parqraosnrrfi cneKrpbr. 3lexrpoHHan wfl rvraTrepcrrv cBera. flornouleHze cBera, 3aroH
Eyrepa, I{eera reJr r,i crrer(Tpbr nornouleHr4s

5. OEPA3OB EJ'IbHbIE TE XHOJI Of [II4

Ilemuuonuo-ceMr,rHapcKafl crt
la6oparopHrre zauntut) c

Ma ooyrleHr4r (TpaAlrqrioHHble JrgKrILloHFILre L'l

cnoJIr,3oBaH14eM npeAMeToB My3et JIeKIIT4OHHbTX

3l4tIecKofo [DaKTpIKVMa.AeM OH cTp arlyrr4 rr ycrp or,rcTB



1L

2.

flpunreueuue Mynbrr4MeAl4

npaKTr4rrecKr,rx saustui't c

AEMOHCTPAIII,IOHHbIX

3BM r,r rerreoKpaHa.

I4n tf opnr aquo HHo -KoMMyHHK

lr orleHKr.r rexyuefi yue6uofi
Meroar.rqecr<2fi tcounrexc Bn

JlexquosHbre lr [paKTr.rqecK

pe3yJrbTaTaM AoKJraAoB

e Pas6op KoHKperHbx cl4ry

6. OUEHOTIHbIE CP

YCTIEBAEMOCTPI. IIPO
ocBoEHpl.fl ArrcqLIrIJI
OEECIIETIEHLIE C

.Kuuern.recKas oHepru{ Bpau{alorl{
t{acruua uaccofi m ABr.r}Kercs 3aMe

cKopocrbro l. Vxagarr Ha pr{cynKe

MoMeHTa r.rMrrynbca 4' ornocuren
+ +
Lz, HOpMAJTbHOe VVn, TaHreHUI4an

ocb Bp.

3.Paazyb -BeKrop roqKrl,

I = (3 stn|t)Q + (4 cos{t)$.
gHerpr4ro ror{Kr,I u pa6ory cartt

o Boupocbl AJIq

TeXHoJIOTUU: npoBeAeHl4e JIoKIII4OHtTbfx V

LrcrroJrb3oBaHHeM KoMrIE,rorepHbIX upesenraquft,
I4KOB C nOMOrrlbro KOMTIbIOTSpHOTO ilpOeKTOpa,

oHHbre rexHoJrofr4v l,nfl MoI{I4TOpLIHfa, I(OH',rpOJIs

renbHocrr.r cryAeHroB (uurepuer, Skype, yue6uo-
ua nnar(poprrae Moodle I,I Ap.).

3aHflTvrfl KaK HayrrHbre routfepeuqul{ rro
B

crBA l\nfl, TEKyIIIE|O KOHTPOJIfl
OIIHOIZ ATTEC']IAIIVIVI fIO I,ITO|AM

HbI VT YIIEEI]IO -MET OAI,IIIE C] K OE

bHOIZ PAEOTbI C'TYAEHTOB.

Ceruecrp 2

oAroroBKr{ rc pefirunr-nourpo.rrro Nb1

TBepAoro rena (c srBoAoN{).

HHo rro oKpyxHocrr,r c IIeHTpoNl n ro.{re O co

paBJreHLr{ BeKTopoB yrlonoil cxopocru d,
TOTIKI1I o, npOeXqnro MoMeHTa [IMlynbca Ha ocb z

+
oeW r4 rroJrHoe Wyct<opeuux.

HHofi e Beprl4Kanbnofi uocxocrz XY (cu, puc.)

TorrKI4 m:0, 5 xr. Onpe4eJILITb Kl{Herl4rrecKyro

rr qepe3 nl4 cexyup, rocJle HaqaJIa ABITxeHI4JL



4,Mouesr r4HeprJLrn oAHopoAHoro 4acxa (

J,Q4urcpoAnufi 4tr cx Bpaulaerc.q c 3aMeAn

fleptteH Ar.] KynrpH o nJrocKocTH 4l.rcna. Yx
cKopocru d, uonaeHra r4Mnynbca L6, [noB

S.MarepaanbHar ror{Ka ABr4xercr no oKp

Ll3MeHr:erc.f, no 3ar(oHy Wr:kt, rae k>0, B
MOAynrr HopManbHoro 14 TaHfeHur4aJrbHoro

T.Ynnclxesr{e BeKropoe. BerropHoe trporl

S.tlelosex crolrr Ha BpaurarcurgrZcr cKaMbe

pacnoJroxeHHbrM ropr43 oHTarl ru o. Ecau

a) vnaeurur4Tcr MoMeH

b) yvreurruvrcl rrn
c) MoMeHT VlMrryrrbca cv1

O ) VMCHbIIII4TC' KI4HETI4

B116parr, ttpaBHnbHblfi orser,

9,Zg crtrIourHoro
tracTb paAriycoM

oAFr op oAH of o r{r4nr,rHAp a

R/2 or oca cuMMerDr4r.r,

oTHOCHTeJTbHO yr(a3aHHOyr OCI,d !

I 0, 3axoH coxpaHeHr,r.rr MoMeHra aMnynbca

I l,floreHuuanbHa.s DHeprhr qacrr4ubr orrlrc

3Har{eHHH x ycKopeHr,re qacrr4ubr 6yaer pae

12, epauraercfl Bol(pyr He[oABHxHofi ocz

or BpervreHlr t no 3aKoHy F = 2n{,, ni - 4),
r{r4cro o6oporon N Ao ocraHoexla,

I 3.Ce.s:r Melr(Ay rroreHur4aJrsnoii :uepru
l4,tlro Ha3brBaercr MoMeHToM umnylrca?
orrr^^r4Ter6Ho ror{I(I4 O, a raxrxe efo ftpoeK

7

r

ttrl oruHof o urznranapa) (c erreogovr),

r,reM Bonpyr ocr.r, trpoxoa.suefi r{epe3 r{eHTp Ar{oKa

rb Ha pr4cyHKe HanpaBJreHr4rr BeKropoe yuonofr
ycKopeHnr Ee, MoMOHTa c;lurct Mo.

Hocrr4 paAA ycoM R. Ee raHroHIIHarrbHoe ycr(opeHI,Ie

r<oft vorrreur BpeMeHr,r t c uaqara ABrrlxer{Lrt

mtn 6ytyr paeuu?

eneHne (onpeaeneHne, cnoco6rr nuuzcleHur).

Xyxoncxoro co crepxHeM B pyKax,

)KeHb noBepHyTb B BepThKaJr.bHoe rroJlo)r{eHvIe, Ta:

AHep\YItll CHCTeMbI;

cKopocrb;

bI HC I,I3MEH[TC';

ecKa.s 3Hepf r4.s c t{creMbt.

otcHI4Tb.

ycorvr R orenanlr. lorr,rfi, yrailvrB BHyrpeHHlolo

cKorrLKo pa3 I,r3MeHHTCr MOMTeHT r,tHeprllru TeJra ;

sueo4ov).
Baercr Bblpa)t(eHI4eM IJ:3xa - 12x. llpa rcaronr

n urrnn?

K, qTO yron efo noBopoTa MeHsercrr B 3aBI4cI.{MocrI4

Hainvt MoMeHl BpeMeHlI T, a raKxeAe a>0, b>0

n ctutoit ( c eueo4orra).

r{a3arb Ha pl4cyHKe BeKTop MoMeHra r4M[ynbca

r4lo Ha oca zl



l5,flnarcfopMa B Br4,4e Aucr<a Bparuaercr n AHeprruu oxorro Beprr4KaJrbHofi ecu c qacrorofr
nFI4 Muu-r. Ha rparo lnarcpoprvru cror{T rr

tr.narcpcrpnu, qacrora Bblpocna Ao nz:25tvwt

uarQcrpusr, Morrresr hHep\r4r4 q€noBeKa p

oeer, Kor4a r{eJroBer( nepeuJen B rIeHTp
-l 

. Macca qeJroBer(a 70 xr, Onpe4elnrb Maccy

l6.3axou coxpaHeHr4 fl r4urryrrbaa (c auao4
3Tor 3at(oH na 3ettle'/

). flpr r(al(r{x ycnoBr,rflx peaJrbHo BbrrrorrHrrerct

I 7,9ro Ha3brBaercr MoMeHToM

cr.{JIbI o'rHocurenbHo roqru O.

cnmr? Yra: Ha pzclTrr(e HanpaBJreHu e BeKropa MoMeHra

6
;

I 8,3asn:cunaocrr, r(oopAr4Har ABr,rx( eHHs, qa

z=0, l1r), a,b, v $ - KoHcraHTLI.

a) onpeleJrrlrb pa4r4yA- BeKTop r, cKop i. n ycKopeFrne i1,/ vacrnqrr;
b) rrafira )paBHeHr4e rpaer(Topr{[ qacrr4

I 9, I{eurrepur4aJrbHbre cLrcreMbr orcqera. A
nHeprfrrw (c erreo4orvr ).

oJIrorH bre 14 orH ocl4TeJrbHbre c KoD ocrr4, Cnl rr

20,Yxarrcprre HanpaBneHue yfnoBofi cropocrtz trpeqecczu rr4pocKona is, , ecnt r,r3BecrHo

yrJloBat cKopocrb rr4pocKona it nosc;tturb perueHr{e,

2l.MarepuaJrr,Har roqKA (vacrr,rua) naccoii m6porueua noA yr-JroM o, r( ropr3oHry c uaualrnoii
cKopocrbro t5. Tpaexropttfl ilonera JIe)KI4r B Beprr,rKanruofi uocxocru XY (clr. pnc,). Og. z

HanpaBneHa (Ha Hac)), flpeHe6perat,conpor1BneHaeM Bo3Ayxa, sai,ttu 3aBHcr4Mocrb or
BpeMeHLr MoMeHTa cnJrbr rrxecru I',lrl, aeficr$yrourefo Ha qacrr,ruy,

22,Teopewa o ABr{)r(eFrr4r{ rIeHTpa ulepr\r4u (C ermoaovr).

qnrarb KaK Infl Marepr4aJrEHoil roqrn.

Yrcagars ra C MOMEHT CI4JIb] OTHOCI4TEJIbHO OAT4 Z.

ubr or BpeMeHr,r rzMeer eug x:bsincot, 5acos{Dt,



23,Kav::.te nlrll(rbl crleAyroulero yrBep)r(AeHl4s clrpaBeAlnnrr? Mouresr HHepur4r,r reJra

oTH OCI,[TeJIbHO OCI4 BpatqeHr4r 3aBr4Cr4T OT'

a) or rroJrolKeHas ocr,r BpaulgHnrr;

b) or MoMeHTa cr,rnbr;

c) or Maccbr reJra;

d) or )'rnoBoro ycxopeHr4fl rena,

24.Teto naccoii m:0, 1 rr 6poureuo c HeKoropofi eF,rcorrr B I pr43oHr-iI.:y HarpaBrrer{rr4 co

cKopoc:Tllo 20 wtlc.Hafitvr MoAynb rrpr4pauleHr4fl MoMeHra r4M[ynbca rena lAIl orHocnrelsHb

ToqKH 6pocaunl3a rrepBr,re 5,0 c. Couporr4BJreHaeM Bo3Ayxa npeue6peur.

2 5 .Cxatnpao e ilp or,r3B eAeH rr e (onp e4en erlu e, cu oc o 6 p acuera).

26.Harmcarb ypaBHeHlie ABr.rx(eHr4r AJrrr reJra ruaccofi ur, Ha r(oropoe geitcryyer a.tta
c on p oTLI B Jr eH l4.rr, IIp on op ur{ oH aJr L H afl c r{ op o cTr.{,

27.Epycox ABLI)KercE BAonb ropl43oHraJIsnofi noeepxHocrl4 noA AeficreHeM lrocrotsnofi no

BeJII4r{rrHe cprJrbr, HanpaBneHHoi noA yrnoM cr, K foprz3oHry, Koocf cfnqr4eHr rpeHhr Me)rqy

6pycrccrrra 14 noBepxHocrbro paBeH 0,25.17ptr Kar(oM 3Har{eHr.{r4 yrna o ycropeHr{e 6pycra nlo;ir
rroB epllH ocrtt 6y ler \,raK cur MaJr bu urra'/

28.YpauHeHrze MoMeHTou. VpanueH:ae LuHawvrKli BpaulareJrbHoro ABHx<eHI4TT orHocr{TeJrbHo

HerroAnr4xrHofi oct't (c nue o4ort,t).

29 .Ccfiopr,rynu p oBarb reop eMy LUrefi uepa.

30,Tonrcnfi oAHopoAHblfi crepNeur Arussofi L uoxter Bpaularbcr BoKpyr ropl'r3oHranruofi ectz,

lpoxollflrrlefi uepe: r(oHeu crepxH.fl [epneHAr4Kyn.[pHo euy. CrepNeHb orKJIoHvrIlu Ha 9Qr: dr
rroJroxeHr4r paBHoBecns H ornycrann. Orpe4elr4rb cKopocrb vHfixHero KoHIIa crepx(Htl B

MOMEHT TIPOXO}KAEI]Hg PABHOBCCI4.S.

3l,9ro Ha3brBaercr MoMeHToM uunylsca? Yxa:arr Ha pr,rcyHr(e BeKTop MoMeHTa I4Mnynbca

or-^^'{TeIL,HO TOr{KI4 0. a raXNe efo ftDOeKUI4rO Ha OAb Z.

raF



32,Teto Bparuaerc.s Bor(pyr HerroABr,r)nHoit ocuraK, r{ro yron ero
3aBr4Cr4MOCrH Or BpeMesn t no 3aKoHy v = Zni ot - 

=), 
rAe a>0

T, a raxxe qr4cJro o6oporon N Ao ocraHosxr4,

3 3 . Morvreur vrH epr\rrvr roHKoro oAH op o.qH oro crep)KH r orH ocr4reJr
KoHerI crepxHr (c esreolor\a).

34,HacT uua naaccoil m ABr,rxercr 3aMeAneHHo no orp)Dr(Hocrr4 c rleHrpona s rosre O co
cKopocrbro i' Yragarl Ha pI4 cyHKe Ha[paBJIeHr.{r Ber{TopoB }rrtoeofi cKopocrr,r d, lrouenril
I4Mnynbca Il. otHocnteJrbHo rorlr(H o, upoercqnrc MoMeHra r4Mnynbca Ha ocb , f, nopr-onge
I,'tln, raHreuqvaJrLHoe @ z .torr"o " fr y"nop"rrr.

n

35,Cnna c KoMrloHeH'rauu (3, 4,5)H [pnnoxeHa K rorrKe c KoopA]rHaravlr (4,2,3) M, Hafi.ral
a) naonaenr awrlbt :V orHoclireJllHo HaqaJra KoopAhHar:

b) naoaynr eextopa l,rT l;

c.) npoer(quro Ha ocb z MoMeHra cnlrr r\,/,.

36'BrFIncreHl4e MoMeHTa hHepIrpII4 crepxHt orHochreJlbHo oca, npoxoArlrlefi uepe: sfo l(oHeq,

37.!ucx: Bpatuaerct paBHoMepHo c Hel(oropofi yrnoeori cKopocrbro c.,:. FlaqzHa.s c MoMeHTa
BpeMeHlI t:0, Ha Hero AericrByer Mot\{eHT cvrr, rpacfrar nperraeuuofi 3aBr,rclzMocrr,r Koroporo
rrpeAcraBneH Ha pl4cyHre, HaprtcyrZre rpacpurc, [paBaJ]bHo orpa)Karo u\nit zasncuMocrb MoMeH.ra
r4MrrynbOa oT BpeMeHr4

M

noBopor

, b>0. Ha perurpHa

bHo ocr4, ucpd:l



3 8 . C $ oprvrynl4p oBarl reop eMy lLIrerZH epa. B rrqncr euu e MoMeHra r,r H epuuu crep)rut
orHoc?rrerrbHo oclr, npoxoArxrerZ uepes efo rreHTp Macc,

39,tlro Ha3bIBaeros MoMeHToM unanyrrca? Yxasarr Ha p14cyHr(g Ber{Top MoMeHTa r4Mnyrrboa

orHoclztreJlbHo ror{rg4 O, a raxrxe efo rrpoeKunrc Ha oeb z,

40.3avucttMocrF, r(oopAlrHar rBu>r<eHr4fl, rlacrl,rubr or BpeMeHI4 r4Meer ezA x:bsincDt, 5acoscr:t,
z:0, rpi,,e a,b, 14 tD - KoHcraHTbL

a) oflpeAeJrr{rb pa1nya- Bertrop r:, cr<opocrr r: n ycropeuze Iol.' qacruurr;

b) u ainv yp a Bn eHrz I rp aeKTop r4r4 r{acrr,rrrbr.

4l.I{ovruoueHTbI cKopocru r{acrLIqLI H3MeHtrorcrl co BpeMeHeM IIo 3aKoHaM vx:acosot,

vr:asino:t,vr:O,rAea14o-KoHcraHrbr.HaftrwMoAynr4 cr(opocrr4 l.i,y.nop"nr"llttl,alaKx(e
ffon0MexAy inllt.

42,Mat-epvraJlbHa{ ror{Ita M Asr,Irxerc.sr [o oKpy)KHocrr] co cxopocrrro ii, Ha pnc. l, [orca3ar]

rpaSrzrr: 3aBnclTMocrr4 npoeKur4r4 cr(opocrli r:', or BpeMeHz ( i -eAuHr4r{H6tfi aenrop

IIOJIoxl4TeJlbHofo HaIIpaBneHvItI, t^r - [poeKUI4t I] Ha :to HanpaBneHr4e), llpu 3ToM BeKrop

lortHoro HanpaBneHl4t Ha puc. 2 utq,ee'r HanpaBneHue a) 4 b)3 c)2 d)l Oreer ro.scur4rb.

pnc. I pvtc.2

43.I{enrp vacc ( uuepurzu). Teoperua o ABr.r)r{eHr.rlr ueHrpa Macc,

Bonpocu n pei-rruur-nourpolrc J\!2
Mo,rexylrpHo-rorrrernqecKafl Teopua rrAeaJrbuoro ra3a

' H HaqaJla TepMoArtrraMI,f to,t

Bapnannt I

l. 3anncarr ocHoBHoe ypaBHeHne
MoreKyr.rrpHo-KHHerr4rrecxofr reopun.

2. Kaxos cMbrcJr dlynr<uun
pacnpenereuux?

Bapuaum 2

1, 9ro Ha3bIBaerct rrI4eJIoM creneueft
cno$o4rr MexaHn qecKofi cucrerulr'7

. 2, Kaxos cMbrcr ycrroBr4fl. rropMl4poBKr4

Qyurcqn n pacnpeAer eunr?



3. Halucart rpoprr,ryly oilpeAereHr4.q
cpeirH ero 3HaqeHr.Ifl uercoropo[ B eJrr4rrr4Hbr .tr,

:Ha:r $yrrxuur4ro pacnpeA ercuw /(x).
4, Teno nepexoAr4r rzs coQrorrrrr4.q I s

coc'forHUe 3 oAr,ru pa3 nocpeAcrBoM
npoqecca | -2-3, a lpyroi pa's 1-4-3, B xaxov
npoqecce r43MeHeH14e eHyrpet ueli 3HepfrJrj

6olorue: AUr.z-tvrlu
fa.i rAeallstril,

LUr-q-t?

9. tlerury paBHo rrr4cJro creneueri
cso6oAlt An.rr MoneKylu coz c yrleToM
r<ol r:6arelrsofo AB axen ilr volercy:r?

I 0. B anyx cocyAax lpN xovHaruofi
TeMr.reparype xpaHr.rrcr no I uo:rro ra:a. B
nepBoM cocyAe fa3 cocTor,rr r43 oAFroaroMHbrx
MOJreKy[, a Bo BTOpOM - r.r3 AB]XaTOMHbrx,
Onp,gggn r-f r orHoLU eFrLr e BnyrpeHr rr.ix

:ueprni 3rr4x ra3oB Ut/ Uz?

3, Blrpa:urr BeporrHocrb rrepe3

cf yHxquro pacttpeAeJ] eHr4r.

4. Telo nepexolr4r t43 cocrorHtrr I B

cocrorHlre 3 oAnH pa3 nQcpeAcruoM npouecca
1-2-3, a Apyrofi pa: 1-4-3, B xar<eira rpouecce
I43r\,reHeHl4e eHy"rpeHueft ?Heprr4r.I 6olrue: A Ur-

z-t t4rl4 L Ut-+-t'l far uAealrsuril.

9, flprz KaKHX ycnoBnxx (no p

V

n I) ra:
MOXH O Cql,lTaTL Unea,tln;rU?

10. B aeyx cocyAax npr xomnaruoi
TeMngparype xpaHr4rcrr no I rraolro fa3a. B
nepBoI\{ cocyAe fa3 cocToplT II3 oIHOaTOMHbIX
MOJIeKyJI, a BO BTOpOM - r.I3 TpeXaTOMHbIX.

Onpegelnrl orHorueHr4e MonrrpFrbrx

TernoeMKocreil :rnx fa3oB not4 nocrorHl-toM
o6reue?

Boupocu r( pei-{'ru Hr-trou'rpo,t lo J\}3
3.nercrpocrarr{r(a r{ nocroqrrrlrlft lolc

Bapuaum I
L CcpopuylupoBarb reopeMy faycca

4n" u.ntopa .d.
2. Hanncars rpaHur{Hbre ycnoBr4r .qnt

HO pManbHblx cocTaBJlalour.{x BeKTOpoR

HaIpfl xeHHocTl4 14 ?Jtel(Tl]l4LrecKofo

CM ETqEHH' H A fPAH?I I.IC,[BYX AI,I3J]EKTPhKOB,

3, B qeM cMbrcJr :)Jrel(Tpocrarl4(Iecxotl
saulrrrl?

4. 9euy paBeH roreHrlr4aJr B rler{rpe
3aptxeHHoro KOnblla Qrr'7

5, flonag :aprx<eHual ccfepa

oKp)'xeHa cQepuvecxnMlr c,'rofl \{r{

Ar.{3neKTprrxoe (cll. plzcy'nox)

Bapuuunt 2
l. C$opuynnpoBarb reopeMy

| '^.,^^^r qJvlq AJrz Dv^ r Opa D .

2. Harrucau, fparrrzr{Hbre ycnoBhrr Anr 
r

Ta H f eH rlr4alrb HIIX cocTa BJI fl Io[II,tx e exropon E,
I

u D, aa rpaHl{qe pa3Aerra.{Byx AH3JreKrpr4K()B,

3. Hanu carr BbrpaxeHn{ An.q nrorHocr't4
3Hepf r414 3neKTpH qecl(of o roI,'I,

4, 9ernry paBHa Ha[prxeHHocrb B ueHrpe
3aptxeHHofo Xollqa Eo?

5. llolas 3apfl)r(eFrHas ccpepa orppxeua
cQepn.lecKllMr4 cJroflMH Ar.r3rreKrpr4Koe (cu.
pncyuor)

23
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Bapuanm I

1. Pacxprrrr' rroHrrrze. MaruurHa.q
r4H.q'yKrIHr, ed cuuclr.

2. Crboprr,rynnpoBaHTb 3aKoH rroJrHofo-t)
ToKzr AJrfl nexropa .B .

llocrpourr 3aBlrcHMocrb rroreHunaJra or
paruyca q(r).

6. Onsu.{ecrcail cvmrclr BeKTopa
li

rroJrrpu3oBauHocru I .

7. r{ro raKoe Harrpsxreune?
8. C$opnayrupoBarb 2-fi saKoH KrzpxroQa.

9. 3anucarr 3aKou,{Noyna-JleHqa n

rorcalrHofi $oprtre,
10. B qev cocrozT He,[ocraroqHocrb

ruraecr4r{ecKoft slenrponHofi reopnn
sneKTponpoBoAr,rMocTrz Nrerarloe?

H
1 1. Pacc.rnrarb rlupKynlrrluro BeKTopa ,b no

3aMKHyroMy rcourpy ABCDA H cAeJrarb BF,rBoArr

O TIOTEHIIHAJIbHOCTH TIOJI'.

U
E

12, tIo Hssecruofi 3aBHcrrMocrn MoAyJrs

Harrpsx(eHHocru E(r) rrocrponrb K aqecrBeHHc)

3aBr4 caMocrb noreHur{a:ra e(r),

Bapuaum2
CQopuynupo6qmb:

1.3arcoH Eno n Canapa, ero Qusnuecrnfi
cMbIcJI. 

u
2. 3arcou rroJrHofo roKaAnr eercropa 11.

a

Cemecrp 3
Boupocul m pefirnHr-mourpo.nro J\b 1

Marn urnoe [oJIe Lr gJreKTpoMarHHTHaq H HAyKTI rrfl

D ,,-.

t



3. CQopuynupoBaHrb rpaHuqHbre
ycJroB'1r ar_rr raHfeHur4aJrbHbrx

coclaBJrrloulaxBer(TopoB E " a.

4. tlevry paBeH MafHr4tHr,li r,rovleHt p,,,

BrzrKa c roKoM I? I(yaa on uanpanneu (cru,

przcyHox)?

5, B qerta 3aKnloLraercA flBrelve
3JreI(TpoMa rsr,lru oft r.r HIyKITr4Lr, rreMy paBHa

3{C? CS opMyrurpoBarb rpaBr4rro llenua,

6. fl poaoanrlat nepeM br q r(a ABhxerc,

BAorb npoBoaruteil paMrgi co cr<opocruro U

B MarHr4rHoM nona E . Yxasarr
HafrpaBtr9Hr,re I4HAyr{uI4oHHof o ToKt/,

'7 lln:.r rnadrurc rJ3MeHeHHtl|/g!yrll|.

MaI'HI4THO|O frOTOr(a OT BpeMeH14,

3. fpaun.ruue ycJroBr4r Anr HopMarlbHbtx

cocraBJrrrroulrxBer$opoB B u H

4,Hernry pareH op6rrarssurfi lraruurnsrfi
MoMeHr /,,, :lenrpora c 3apfliloM e 14

crnnnerrrn i ?

Yxa::au efo HanpaBJreHr4e (cM. pr4c,),

5. flereune caMor4HAyr(ur414 14

B3ar4 M orlHAyxrtlur, r,rx 3AC.

6.rlporo4r urafl ilepeMbrirKa ABXercr BAonb

rponoAxruerZ paMKH co cKopocrl'to U e

MarHLrrHoM nona d , Yxasarb l{a[paBJIeHrIe
r,rH.qyKrI r{oHHof o ToKa.

'7 . Ilas rnarbux r,I3t\,reHeHtrfi N4afH].trHolo

NOTOKA OT BDCMCHII,



Katr agueH.serct BeJII4qI,Ina 3nC
sneKrpoMafuuruofi uHAyKrJuvr co apeueHeu?
flocrponrt rpa$zrc ei(/).

8. llparvroyrolruuft npoeonovur,rfi
BHTOK JIE)KI,IT B NJIOCKOCTId C AJIHHHbIM

npflMbrM npoBoAoM, rro KoropoMy rrporeKaer
ror I.

Baror rsrryrf BnpaBo. lloxasarr
HAnpaBJreHUr TOKa, r,rHAyrIHpoBaHHOfO B
Blrrne, pr cvtr,4eficrnyrorqnx Ha ero JreBylo H

npaElylo cropoHbr
9. rlenry paBHa rlrrpKynflrlrd;r BeKropa

HanpDr(yHHocru IJ no 3aMKHyroMy
rcourypy? Ha pzcynxe noKa3aHbr: I - rorcu
npoEloAlrMo cru, i - MoJreKyJrspHbre roKr4,

I 0. llpnpoaa $epporuarHeru3Ma.

llocrpozu rpaQar 3aeacalrocra O,

3JIeKrpoMarHnrHoil HH,4yKTIHH or BpeMeHr.{

8. flprnroyrolsH srfi npooolo.rurrfi
JIe)r(rrT B TTJIOCKOCTIT O AnHHHbTM rrpsM

rrpoBoAoM, IIo KOTOI]OMy npoTeKaeT TOK

Bnron rsHyr BnpaBo, floKasarr
HarrpaBneHr4.rr To Ka, I4HAyrlprp o BaHHo f o B B LrT

w cvIr, geftcrnyroulnx Ha ero JreByro H

CTODOHbI.

9, r{ervry paBHa rIHpKyJrruHr BeKropa
n arsarHofi uHAy Krtuu rro 3aMKlryro N.{y

t?
irvs

II

irvr

I, i

t 0. llpapoaa ArzaMafHeru3Ma.

Ittz

Bonpocsl m pefiruur-rcoHrpo.nroJ\b 2
MexaHn.recnue rco.neda Hnfl H BoJrHbr

Bapuaum 7

1. I{ro Ha3brBaercfl Qarofi
rapMoHarrecxoro role6aHus?

2. KaKosa pa3Hocrb Qa: anyx
Ma{THr,rKoB (aroporo orHocaTeJrbHo nepnoro)
(crvr. pracyuon)?

Bapuaum2

1. 9ro Ha3brBaercs arruuoit BoJrHbr,

Rpailuee nonoctcHlte

nonoweHue



3. Toqxa yqacrByer B AByx B3alrMHo
ilefrleHArrKyJr.{pHbrx xole6anzxx. KaKas

$zrypa Jluccaxy y(x) nolyvaerc fl, ecrrkl

4. Ctoxure rpaQuvecrn 4na
fapMoHHrIecKVX OAAHaKOBO HanpaBneHHbrx
Kore6aHufl paBHbrx nepuoAoB, Ho cMerleHHbrx
no $ase orHocr4TeJrbHo Apyr npyranarE,
aM[Jrr{TyAbr coorHoc.rrrcs r€rc 3 : 1. By4er mz
tcolte6anze rapMoHkrqecrzrvr? rlervry paBHa
qacrora cJror(Horo rco te6 asus?

5. ,{ano HanpaBJreHr4e cMeilIeHajr
qaclr4rr. Ky4a 4nax<erc.tr BoJrHa (ereso.
nnpano)?

6 . Harmcars 4u$ $ epeHrIV uurbHo e
ypaBHeHr4e 3aryxarcr{vx rore6anufi u ero
peilreHr4e. Kanos cMbrcJr noessuqzeHra
3 artD<aHkrs, go 6p oru o cru ?

7. flauo ypaBHeHHe BoJrHbr

Y: zt . sin2n(tlT-xlX), rse A, T, 
^. 

_
IIOJIO)KIITCJIbHbIC BEJIIIIII4HbI, KOTOPbIE

onucbrBaror Bonrry. r{erray parua cKopocrb
soIH.St?

8. rlro raroe $a.soea.fl cKopocrb,
IpyrtnoBar cKopocTb sorH?

9. Yro Ha3brBaercfl raHrep$epeuqueft
eorHl/

I0. Ilepao4 nole6auvfi rpynuHHofo
Maqrrrr4 Ka paBeH Z. Maccy MarrHnKa
yBerrurqvrrkr n 4 pasa. Kax vsl4eHzrc;r neprzoA
xone6iauuft?

orpaxeHr4 e. CeeronoArr.

2' KorepeurHocrb rr MoHoxpoMarlzqHocrb cBeroBbrx BoJrH. Bpenreun6x KorepeHTHocrb.
Bperux L1 Anvrna KorepeuTHocrr4.

[t - 2cosnt,

[x=4cos(n/+nl2).

3. Toqra yqacrByer B AByx B3ar4MHo
nepneHArrKyJr{pHbrx lrore6anz.sx. Kanaq
Ilnccat<y y(x) loryqaercr, eeryr

- 2cosTEt ,

-  cos(m + n).

4. Cnoxzre rpacpuuecxa 4na
rapMoHur{ecKllx oAvHaKoBo HarrpaBJreHHbIX
xole6auux, y Koropbrx qacrorbt
1 :3, a aMnnrrryArr rcax:.2 :1. ByAer nz
rcore6anue rapMoHr4r{ecxunra? geruy paBHa
rracrora cJlolltHoro xone6anus?

5. .{aHo HanpaBJleHr{e cMeqeHr4.rr
Ky4a 4nzNrerc.rr BoJrHa (enero, nlpano)

(
tv
)
LJT

/^\r/^\
6. Hanucars BoJrHoBoe ypaBHeHrre.

Ilo.flcHurr ero cMbrcJt

7. Ciraerqeuue qacrrrq cpeAbr e nrocxofi
6eryqeft snyr<onofi BoJrHe Bbrpoxaerc,
coorHorrreHueM € : \,,. cos(at _ m). Hafrru
cKopocrb cMeqeHr4-r rraarr4rl e sroti BoJrHe.

B, Kar o6pa:yercl crorrras.eorua?
Onucarr ed xapaxrepnrre oco6enHocrr{.
Halzcars ypaBHeHr{e cro.flqeft BoJrHbr.

9. Kan o6pa:yrorcl 6ueHus2

I 0. r{ro Hn3brBaercr MexaHkrqecKzM
pe3oHaHcoM, pe3oHaHcHofi qacrorofi ?

Bonpocrr n peftrr.tr-nonrponro j\b 3

1' 3nercrpoMarHlzrHat rlprlpoAa cBera. llpuuqzu fioftrenca. 3axourr orpaxeHr4, rn
rIpeJIoMJreHz's' A6corlornr,rft I4 orHocl4TenrHrrft [oKa3areJrr4 npenoMneHzs. llorHoe BHyrrueHHee



3' omzqecl(all AnLIHa rlyrl{. onrzqecxa.s pa3Hocr6 xoAa. Pac.rer uurcp$epenqr,rognofi
KapTrrHbr oT AByX nofepeHTHbx t4cToqHkrKoB.

4. llolocrr pannoff Tonnlr.rHbr 14 paBHofo HaKJroHa.

5 . rlpo crpancrB eHHa.fl KorepeHTHo crr. p a4uyc KorepeHTHocrr4.

6. flpnuqzn fiofirenca (Dpeuenr. Mero4 3oH @perielx. flpxuonnnefinoe
pacnpocrpaHeHve cBera. {z$paxq[x openenr Ha KpyfJroM orBepcrr.rr4 14 Ar{cKe.

7. [u$paryzx opaynro(pepa or 6ecroneqHo Anr.rHHofi npruofi uenrr.

8. [z@paxqrEx opayuro(pepa Ha oAHoMepnoft az@paxqzonnoft peirrerKe.

9. flonsrze o ronorpa$uz.

J'0' EcrecrseuHrrfi 14 rloJltprl3oeaHuHft cne:r. llonxpvsarJvrfl.rrpr4 orppr( e1vrr4v
rrpeJroMneHprz. 3aron Bprocrepa.

11' llonxpzsa\r|fl. npz 4nofiuoM nr{elpeJroMJreHr4r.r. O6rrxnoseHHrrfi v neoor,rx.noneHnrrfi
nyqt4. Onrr'r'recKag ocb Kpr4craJlna. llolxpz3aulroHHbre rrpr43M6r. 3ar<on Manroca.

12' 3aryygHeHllf, B sneKTpoMarnzruoft Teopr4r{ Maxcnenna. rlopuanrHas. v aHOMaJrbHa.f,
Ar{crre p crzr4. Mero4sr ua6lro4eun s. 1iprcnep ckrrr.

13. 3ner<:rpour{af, Teopr4s ilvcnepcvkr cBera

14. llornorqeHr'e cBera. Ifnera rer 14 crreKrp .,orro,,leHr's.

BOTIPOCbI I,I TEMbI AJI'I CAMOCTO.STETbHOIZ PAEOTbI (CPC)

2 ceuecrp

l' B udn'r paslvlque MexAy vHepIILIaJIbHbrMrr r4 Her4Heprlr4aJrbHhrMr4 cr,rcreMaMlr
orc.Igra?

2 . c Q op naynr,rpyfi re 
''p 

r4Hur4rr orHo cr4TeJrbHocrrz f arrne.s.
3 ' CSopuynrapyftre reopeuy [lrefiHepa. Brr.rracrr4re MoMeHr r41epr\Lrkr Ar4cKa,

rJurrLrH:Apa.

4,' C0opnayrrupyftre 3aKoHBI coxpaHeHr4.rr B MexaHrrKe. Kaxue cnoficrna
[pocT])aHcTBAVr BpeMeHkr cBf3aHhr c 9Tr4Mr4 SaXOHaraz?

5 . B qena 3 aKrfioqaerc.g npI4HIII4rr orHocr,rreJrbHocrr4 3fi nrurefina?
6. B qdn'r pa3rtl4qI4e MoJreKyr.spHo-Kl4Herr4qecKoro r4 TepMoAr4HaMr4qecKoro nreroAa?
7' 3armml4Te ypaBHenze Bau-4ep-Baanbca rrrfl peaJrbHoro ra:a. B .rela orlruqr4e

pealrbrtoro ra3a oT raAealruoro?
8. rlro raKoe [oBepxHocrHoe Har.rrxeHze xrzlxocrz?
9 ' (Dasosrre paBHoBecl4.l kr Sasoeue nepexoAbr. @asrr EerrlecrBa. )[c;roszs

pannorrecua Sa^:.

| (l . I4ctap elrtvle n Ko HA eH c aI1ux. lln ae Jr eHr4 e rr Kp 14 crzrrr rrr43 ar\nfl .
11. YparHenr're Knanefipona-Knay3vyca. (Dasosa-f, ArzalpaMMa (4uarpavrrvra

cocro.rrHr4rr). Tpofinax roqKa.



)12. 3neueurrr Su:zuecroft Kr4Herr4Kr4. llonsrue o Qusrauecnofi Kr4HerrrKe.

Hep anuon ecHbre clrcreMbr. Bp ena.r p eJraKcarlr4r4.

lL3. -f,sreHl4q rlepeHoca. flu$Sysur. KosS$zqraeHr arassysuu. TennouporloAHocrr;.
Koo@SLrqIreHT lerlJlonpoBoAHocrl4. lB.sgKocrr (ouyrpeHHee rpenvre). Koe{cpnqzenr
Bl 3Ko crlr. fluuaunue cKafl. pr Kr4 HeMarr4 qecKafl B_f, 3Kocrb.

114. llepeuplorrl4re BI{ArI 4eSopuaquft rnOpgux rerr. Csopuynrapyfire 3aKoH f'yra.
rlro ssrxerct nrepofi 4e$opnraqrafi?

I5. rlro raKoe rroJrr{Tpolurrfi upoqecc?

16. B qdu cocrol4T crarl,Icrl4qecKoe roJrKoBaHrre BToporo HaqaJra repMoAr{Havuxu?
14. Kaxue l\rareMarl,IqecKze oneparophr r,rcrroJrb3yror npr4 orrvrea:anzr cKuurrpHhrx r{

BeKTopHbrx nolei.i n $zszre?
15. llepeuucnure xapaKTepl4crl4Kl,r gJreKTpocrarr4qecKo,ro froJr.fi v raine plv_

oIIpel(eJreHr4e.

16. Kar<rae fIOJI-I Ha3blBaror rroreHur,ranrnrruz? Kar<osa cBr36 Me)KAy clrJroBsrMrr ]r4

sHepf eTI4qecK[Mr4 xap aKTep 14 cTr4 KaMIz Ct4 JrOB OrO UOng ?

I 7. Kanze BerqecrBa Ha3brBaror cerHerogJrer<rpnxauu?
18. {afire o[I4caHI4e rpaHlrqHblx ycronzfi AJrfl oJreKTpr4qecKoro noJrr Ha ]rpaFrr4rle

pa3leIIa (IIpoBoAHkIK-BaKyyM)), (flpOBOAHt'rK-Ar4gJreKTpr4K), (Ar4sJreKTpr4K-Ar43JreK.Tpr40).

3 cevrecrp

1. 3levenrsr Suszuecroft snexrpoHr4Kr4. 3nerrprauecxzfi cnofi B BaKyyMe. 3ne'xrpounas
gMr{cc.r{s. Pa6ora Bhrxo,4a gJreKTpoHoB r.r3 MeraJrJra.

2. 3nerrprzuecxr,Ift ToK B r€Be. llpoqeccu r4onprcar\r4r4 vr. perou6rzuaqvu. Pa6ora
r4onr43ittJvrrL[..floreHrlrzanproHr43aur{r{.Y4apuaxrronqgarJus'

3. Hecarrlocro-flTeflbHblfi ragosrrft pa3psr. Calaocrosrenrurrfi rasonrrfi pa3prll. .Bonrr-
aMnep Ha{ xapaKTep[crr4Ka ra3 oB of o pa3p fl[a. BuAu pa3psAoB.

4. llla-glrla. floHsrue o rIJIa3Me. Cnoco6r,l co3AaHr{f, rrJril3Mbr. HusKorer4neparypHiur rrJrinMil
u ed nprErr,reHeHr4 e. lSrrcororelrleparypHar nna3Ma.

5. ,{nzxeHLIe 3apf,xeHnofi .racrI4IIbI B o[eKTpLrqecKoM 14 MarHr,rrr{oM rroJrr]x. 3$frercr
Xorna. Ycr<opurenkr 3aprxeHHbrx qacrlrrl.

6. Tuntr MarHerI,IKoe. ToqKa Kropz. ,{orueunr. Kpunax HaMarur.rrrr4Baltrs..

7. [uSQepeuq[anbHoe ypaBHeHI{e fapMoHr4qecKux rone6anzft v ero perrreHLre.

flepewrcllrrexapar{TepurcryrKvrf apMoHr{qecruxrone6a:auir.
8. CnoNenl4e oAuHaKoBo HarlpaBJreHHbrx (cranrpnrrx) rapvroHzrrecx[x t<orre6arruit MeroA

nemopnofi ArrarpaMMbr.

9. Bnenux. Cnoxeurae B3aI4MHo [eprreuAr4KynspHbrx (nenropnr,x) rapuour.rqecK]D(
rone6auufi . Ozrypr,r JluccaNy.

10. Cuerrp rone6anzfi. llonsrue o pa3noxeHran (Dypre.

1 1. 3anurunre BoJrHoBoe ypaBHeHr{e u ero perreHr4e.

I".2. B qel4 3aKnroqaerc-fl npIaHIII{[ cyfleprro3r{rlr4rl BoJrH Lr KaKoBa rpaHr,rqa efc)

npr,rMerrrrM o cru? [aftr e olpeAeneHrze (f as onoft r,r rpyrrrroBofi cxopo cru.
1:3. 3QSerr [onnepa AJr-rr 3ByKoBbrx BoJrH. Ylrrpa- z uu(fparnyxvr.
1,4. 3anrzruure 4ra$(fepeHrlklilnbnoe ypaBHeHze rcone6anzfi n none6arensuou KoHType r.t

ero perxeHr{e. PegoHanc y r<one6areJrbHoM KoHType.



15. SQfercr f{onnepa Ans sneKTpoMafHlaTHbrx BoJrH. Ilkana gnexrpoMarHr{THbx BoJrH.
[6. Cserono4rr. feonrerp[qecKa-f, orlTlrKa KaK npeAenrnrrft utytafi nonnosoft orrrr.rKr.r.

Onrz qecxze r{HcrpyMeHTbr.

17. MHorony'renax znrep(fepeHllus. Cnoco6u ronyqeHr.rr KofepeHrgbrx nyrerz.
IrlurepSepoMerpbr.

18. Meroa aou Openeux. Cuupalr Kopnro.
ll 9. Paspeurarcqa-a cnoco 6uocrb orrl4qecxr{x r4HcrpyMeHToB. llonsrze o ronorpa$un.
2l'0.fIonxpwa\us' cBera. EcrecrseHuuft n loflspr,r3oBannuft cser. CreneHb rronrpfisar\vu.
21.I. [IotxpusarJprfl cBera rlpkl npeJIoMJIeHHr{ r{ orpaxeHzu. 3aron Bprocrepa. llourpzsaqr.rx

npz 4:aofinoM JI)rye[peJIoMJIeHIrrI. O6rKHosenurrft z neo6rrxnoseuHrrft ny.rr4.
2\2. onrl.I.recra-s ocb Kpl,Icranna. rlo:rxpov4rr v fioJr.f,prrcaqrzoHHrre [pLr3Mbr.

flonrpzsaroprr rr aHaJlpl3aropbl. 3arcon Manroca. Ilonynonnonrre kr qerBeprbBoJrHoBbre
IIJIACT]AHKI,I.

2:"3. ZcnyccrneHnax olrl4qecKa"s aHl{3orporrrar. ourz.recra-s aKTr4BHocrb BeruecrBul.
3Q$ercr (Dapa4e.a.

24' [ucnepcnx cBera. 3arpy4Heuua B onexTporvrarnurrrofi Teopr4rr MarcnenneL.
Hoprratrrrruax kr aHoMaJrbHiur At4crrepcuz. Mero4rr Ha6mogeH!rs. rr4cnepckrkr.

2 5. llpusuarz.recxr4fi ra 4z$paxqr4oHHbre crreKrpbr.
2 6. 3ner<rpoHHar Ar4crrep curfl cBera.
27. llornorqeuze cBera. 3axon Byrepa. L{nera ren 14 crreKrpbr [ornoqeHkrs.

IIPIIMEPHbIE TEMbI PEOEPATI,IBHbIX PAEOT

1. (DIasrzKa -- HayKa [o3HaHrlrtr Mrrpa.

2. llpocrpaucrBo Lr BpeMs n Susure.
3. r{epuue Abrpbr so BcereHuoft.
4. Y.reHze K.3. I{uonKoBcKoro,
5. Mo4enIzpoBaHlre rlpoqecca pacnpocrpalelvrs. y4apuofi BoJrHbr rrpr B3pbrBax r|

pa3nr4r{Hbrx cpelax.
6. KuuerzKa r4 TepMoIrrHaMr4Ka 6zonorrz.recKrzx [poqeccoB.
7. llopx4or ra 6ecnop.rrlox B urape 6olrrrr4x MoJreKyJr.

8' SrcuepraMeHTaJlbHble vccJreAoBaHvrs. gJreKTpoMarHr4THofo nors 3el,rru e o6nacrr4
cBepHIr3Kr4X qaCTOT.

9. Illaponar MorrHlrr u ee npupo4a.
10. Marnzrnoe rrone 3ervrnv.

11. Monuzs u ee npzpo4a.
ltl.. 3nexrpzuecrBo B xr4Bbrx opraHr{3Max.
13. 3nelcrpz.recrBo B aruoc(fepe.
ul . Jlasepno -uHAyrlr4poBaHHbre il{ApoArzHilMr4qecKr4 e BonHhr.
1 i;. @rzgrzqecxze MeroAbr perr{crparlr4r{ 3eMJrrrpecenzfi .

l(;. flpunaenenfle ynbrpa3ByKa B rrHTpocKorrr4rz.

Cru'Icor Moxter 6rrrr sHa.rLITeJIbHo pacrrrI,rpeH. Teuy pe$epara cryAeHTbr corJracyror c
lperroAaBaTeJreM.



Bonpocrt [poMe]Kyroqnoft arrecrarlu[ uo r{Tora ocBoeHrrfl ArrcqurrJrrrHbl
Bonpocu K oK3aMeHy rro ceMecrpy Nb 2

I. Mexasnna

1. MexaHurrecKoe.4BI{xeHI{e Kar( npocrefinaa $opuarBr4x(eHr{fl Marepuvr, Cucreua
orcrlerel. llpuuquu orHocllTeJlbHocrr,r farures. llpeo6pasoBaHLrfl.faluleg. Pa4zyc-nemop.

2'MarepuaJrbHafl. TorrKa (.racruua). Tpaer<roprzx.Paluyc Kpr.rBr43rrbr rpaeKropr4rz.
JIuueftnas cKopocrb z rusefiuoe ycKopeHrde. flocrynareJrbHoe ABrzxeHlre rBepAofo reJr3.

3. TaurenrllraJlr'Hoe I,I HopManbHoe ycKopeHus. Cesgr MelKAy mrnefiHrnrlu Lr yrJroBbrMur
KI{HEMATI,IqECKI4M I,( BEJII,ITII4H AMII.

4. llepnrrfi 3aKoH Hrrorona Ir rroHrrue uHeprlrznnbuofi cucrelrbr orcrrera. Bropoft 3aKoH
Hrro:rorra u [oH-srrae cI4JIbI, Maccbl Iz r4M[yJrbca. Ypanueurre ABI{)KeHux, Tperuit3aKoH Hrrorona
U npeAe,Ibl ero npI,IMeHlIMOcTr4.

5' HeuuepqnaJlbHble cl4creMbl orcqera. A6comorubre 14 orHoc[Tenbubre oKopocrlr r{
ycKopeHr{e. Czlrr Lrlnepr\vrkr,

6. Cucrerr,ra MalrepI4anbublx ToqeK. {eHrp vHeprJkrtr (qeurp rvracc). Teopeua o ABrzxoHr.rrl
IIeHTpa r{Heprlrur.

7. llonrnue a6colroruo rBepAoro rela. MoiraeHr r4Heprlr4r4 TeJra.

8.'Ieopenaa lllrefinepa.

9. Moueur cu.rrbr. Morr,reur r.rMflynbca. vpanueuue MoMeHroB. vpaaneuue
BpalrlareJlbHofo ABI,IxeHI4t rBepAofo reJra orHocr4TeJrbHo HenolsurKuofi oclr.r.

10, fnpocrcouuqecKzfi e$$ercr. Cno6ogHrre ocu.

1 1 . 3arcou coxpaHeHr4{ r4MrryJrbc a u rperuft 3aKoH Hrroroua.

12. 3arou coxpaHeHr4.f, MoMeHTa r4Mrrynbca.

13. Pa6ora Iz gHeprruI B MexaHI,IKe. 3ueprura KrrHerr.rsecKaf, r{ rroreH{krailbHar,.

14. flonmze czuIoBoro nors. Cs.f,sr Melr(Ay rrorerilIpraJrbnofi suepm efiu qgrcfi,.

1 5. 3axon coxpaHeHur Mexaur.rqecrofi gHepfr4r.r,

16. Koucepnau4BHbIe LI HeKoHcepBarr{BHbre cr.rJrbr. KoncepnaruB*asLr AlrccvilarprBHat
cucTeMbI.

17 .3aaa';;a MexaHr.rKr{ xu4rocrefi 14 ra3oB.

18. Ypanuenne 3finepa.

1 9. YpanueHr{e Hepa3pbrBHocrr4. Ypanueune BepHylnu.

20 . Cucr ewa ypaBHeHr4 fi ras o4rauauv xn.



*.,"31:-YoKyrrflrJr4tr 
cr(opocrrr, rlorenquarbHoe r4 Br.rxpeBoe AB'rlKeHr4s..Teopenaa

,7I\yr(oBcI(ofo.

22. Ilavuuapuuit u rypOylenrurrfi pelruuu rerleHn,

23, Te'teuue e.sgxofi xr4.4Kocrrr, Ooptryla tlyasekw.

24'llpuuuvtn orHoc[rreJlbHocrr.I 3frsurrerzua, Polr c(opocrr4 cBera, flocrynar
roclorH crB a c K oll ocrr4 cB era, llpe o 6p as o B aHt4 rr JIop e H ua,

25, IlopenueBo coKpaueHue AnHHbr H 3aMeAneHr4e BpeMeHra.

26 ' Pemtve,crcrcwir r4M[ynbc. B:ahvloce.q3b Maccbr 14 3Heprurr4,

27. CronxsoBeHr.re r.r pacnaA r{acrr.rq. le$exr vacc, 3Hep -:.lrrr cBs.3yr.

28, CoornoureH'e MexAy uoluofi sHeprnefi u r.{MrryJrbcoM qacrrzubr,

trI. OcHouur MoJreKyJrrpnoli Qz:ntcr{ H TepMo AVHaMnKrl

1' floHlrae hAeaJJbHofo rasa' Moflel{yJrrrpHo-Kr.HernllecKoe ronKoBaHlre reMneparypbr.
Maxpocr<ona qecKae napaMerpbl crrcreMbr,

2' BnyrpexH.ss 3Hepfr4s hAeaJrbHoro fa3a, r{nclo creneuefi ceo6oArr. 3axou
paBHOpaclrpeAeJreHa, SHepf 14H,

3' flaeneuue ra3a c rotlI(H 3peHrrn MoneKyJr.spHo-r(r4HerHsecroil reopur4. ocHoeuoe
ypaB FreHHe M on erynrpH o _ KH H err4rt ecnofi Te opHL1,

4' vpaeueul4e cocrotlHufl HneanbHofo fa3a (ypanHeHr.re I(ranei;ipoHa - MeHAereeeil),

5' lanauuvecKl4e I'I crarucrl4gecKhe 3aKoHoMepHocrr{ B 4lasare, Cr.aracraqecxzli ueroAHccl eAoB aH r4 fl avr cr eM br, floH.qra e o Oynxqz iz p acnp enen eHrzs,

6' @asoeoe fipocrpaHcrso. @a3oear ror]Ka, cfa:onar .sqeira. crarucru,recKoe
ycpel{HeHr4e.

7. PacnpeaeJreH14 e Marcceerra, Cpe4Hr.re cKopocrr.{ Monexyn.

8, Eaporvrerpnlrecr(as S oprr,ryla. pacnpeAe.rr 
eH ae Eol Ir]naaHa.

9. Pacupe4eJreHr4e MaHcserra _ Eolruuaua.

I 0. YpaeHeHae Bau-Aep_Baanrca, Z:orepnarr peanbHbrx ra3oB.

I I' Meracra6alrrroe cocrosHr4e. Kpnrnvecr<oe cocroflHze.

12, BHyrpeHHtr 3r{eprr4.q pgarsHoro ra3a.

13, 3{$exr lNoynn - TonacoHa. CNzNesne ra3oB 14 non) {eHr4e Hr.r3KHX reMneparyp.

I 4, XaparcrepHcrHKa xLrAKoro cocrorHr4s, ElnxHzfi nopr1or(.

15, flonepxHocrHoe Harrr)neHr4e. Carrr, Bo3Hr4Karour ue Ltar<prr.BorZ noBepxHocrr4 xrutKocrr{.
@oprury; g Jlanl aca, Cv a.{a eaH he Li Ka[r4Jlrrfl pHb] e 

'BreHn',



115. KpucranrllqecKat peulerra, flmt uuit nopf,AoK. Yupyrar vr rrrracrvrqecr<aa 4eQopwar\Lrfl
'rBepAbx rel. 3axon fyxa.

17. Oasrr BeIIIecrBa, Llcnapeuue I,I KoHAeHcarIus. llrasreHLre v Kpr{cranJrr{sa\vs.. rDasoeag

Ar4afpaMMa.

1 lJ. llousrue croJrKHoB eHvrfl. Vupyroe 14 Heynpyroe croJrKHoB eHLrfl .

19. llpraqenbuoe paccro.rHlze, 3(f$ercruaHoe cer{eHue pacce{Hr.ra. Cpe4urr rnuHa
ceo6oruoro npo6era.

20. f{:snenue rrepeHoca - arzQ$ysur.

21. flsrerrwe nepeHoca - TerrnonpoBoAHocrb.

221.. flsilenue nepeuoca - Br3Kocrb.

23. Ocuosuble repMo.4l4HaMl{qecKr4e rroHsrr4fl: BHyrpeHH{s gHepfns , pa6ota, TerrJrora.

Vpanuenue rrepBoro Harrana repMoAr4HaMr4Kr{.

24 . 3 asucuMo crb rerIJIo eMKo ertr vreurbHo ro ra3 a or Br,IAa np ouecca, P a6 ora,
coBeprlaeMas ra3oM rrpr4 r43orrpoqeccax.

2 5i . Al.ua6 auzqecrrzft rpoqecc.

2(i. o6paruMbre rz ueo6paruubre rrpoueccrr. Kpyronoft npoqecc (uuxn).

2'/.Ilurct Kapno ra ero KIII rrrfl.krneurbHoro fa3a.

2E. llpunqzn geficraus rerlrloBoro ABr.rfarenr z xoJroAr{mnofi Marrrr,rHbr.

2 9, Snrponug. 3 arcou Bo3p acraHr.rs oHTp orrr4r,r.

30. Crarracru.recrufi nec (repiraoAuHaMr.rqecKas Beposrnocrr). CrarucruqecKoe
TO JrKOB ilHr,re BTOp Of O HaqaJIa TepM oAV HaMHKr.r.

Boupocrr K oK3aMeHy rro ceMecrpy J\b 3

III. 3.rrercrpuqecrBo r{ MarHeru3M

1 . 3anou Kynona, HanparxenHocrb gJreKTpocrarr4r{ecKoro rrons, flousrae
gJleKTpocrarlrqecroro rIoJIs. llpzHqun cynepno3r{rlrar.r gJreKTpr.rqecKr.rx nouefi.

2. floror HanptlKeHHocru, Teopenra faycca rns gJreKrpocrarr.rqecKofo rroJrr B BaKyyMe.

3. llpurrr,reneHkre reopenarr faycca Anr pacqera nolefi,

4, Pa6ora cuJI gJleKTpocrarl4rrecKofo rroJrr. I{zpxynxqvrs.:narrpfl>r(eHHocrr.r

SneKTp o cTaTr,rqecKof o rroJl,f,.

5. Iloreuquar. PasHocrb rloreHllr,raron. Csssb Me)rq4y rroreHrlr4aJroM r,r Hanp{xeHFrocrbro
3JTeKTpOCTaTU qeCKO|O nOJrg.

6. Ceo6oaHble I4 cBfl3aHHble 3apqAbr B BerrlecrBe. Tunrr,4uoneKTpr,rron. ZoHHaa,
srreKTpo HH as u opueHTarlrroHH aq n on{pr.r3 arllrr4.



7 'lrottpt'tzoBaHHocrb' fiuenercpnsecKar Bocnprzr.rMqr4Bocrb BerrlecrBa 14 ee 3aBr4cr4 Mocrr,
or TeMrrepaTypbr,

8' Teopenaa faycca An.[ sneiffpl4qecKoro rror.s B A],r9ner(Tpr,rrce, 3rerrp2lrecKoe
cMerlqeHI4g' {z:lerrpuqecKatt npoHl4uaeMocrb cpeArr. HanpaNeuHocrb DneKTpr4qecKoro noJL B
Ar43ner(Tp14Ke.

9' fpannvHble ycroBH.q Ans sJlelop,rlecKoro ronrr Ha rpaHr,rue pa3Aena '.A,3JrerflpilK -Au3[eKTpnK ".

l0' PacnpegeJlgHl4e 3ap.qAoB B [poBoAHI4re, 3lerrpocrarhqecr(oe r'one tsHwpvr h a*apy)Kt4
np o B oAH r4r(a. Slerrp ocrarzrl ecK af, 3 aurr,rra,

1 1' 3lexrpoeMKocrb yeAI'IHeHHofo rlpoBoAHrrr(a, cucreMbr rrpoBonH r4KoB uKoHneHcaropa.

l2' SHeprnt 3aptxeHHbtx yenlrHeHHofo rpoBorHrrKa, cacreMr,r rrpoBoAHr.rr(oB 14

KoHrleHcaropa' 3Heprut 3neKTpl'Iqecl(ofo nols. o6reMHar [norr{ocrb gHepf]4r,r 3JIexrpl4rrecKofo
r]oJ]J{.

13, Xapanreprcrutil4 oner(rpr4qecxoro rroJr.s u ycnoBr4n ero cyu_lecrBoBaHrfl, pa:Hocrs
loToHi{r.raJroB, 3JrermpoAB r,rxyuas avla, HA[IpnxeHr,re,

l4' Klaccrzqoc*at ?tteKrpoHHarl reopr4.q 3neKrponpoBoAr4Mocrr{ MeraJrJroB n ee
HeAOCTaTOqHOCTb.

15' Br*oa 3aKoHoB onaa a lxcoyru - rleuqa h3 3neKrpouHbrx npercrasreHrzfi.

16'Llonuzauat MoJreI(yJI ?I aroMoB, perov6uuarrhrr r4oHoB, pa6ora voH111ar\r4r1,yLapuan
vtQHVt3AUUfl.

I 7. HecarvrocroflrerrbHbrri u cauocroflrerrubrfr ra3oBb]e pa3prAbr,

I8' floHsrae o IIJIa3Me, cnoco6rt co3AaFrr{r nna3Mbr. I(sa:nHefirpanbHocrb rrJra3Mbr.
{e6aen crcu il p aluy c 3 r(p a H rz p oB auus,, lltazMe H H a, q a crora,

19. HasxoreMfleparypHa, nJra3Ma 14 ee np]4MeHeHr,re.

20. BrrcororeMneparypHa.s rtra3l{a, llpo6nervra ocyruecrBn eHufl wpaBr.seMofo
TepMoqAepHot-o cHHTe3a,

21' 3arcou Ar'anepa' Maruurua.q l'lHAyKr-u'lr. 3axou Eno - Canapa.floH.qrne MafHgrHoro
nolr. llpzHrrrin cynepfi o3vrr\r4t4 MarHr.rrHr,rx norefi, Maruurusrfi vorqeHr,

22'MaruvtrHoe fione [prMonr4Her7uoro H r{pyfoBofo roKoB.

123' {npnynf,Illltl Beltropa MarHurH oft uugyxgura, 3arcoH norrHofo rora. Marur,rrHoe rroJre
Anl4HHOrO colreFroHna r,r Topot4Aa.

,L4. MarsurHoe B3ar.rl,roAeftcreae ronoB u e/tvHur\a ctJJrbr roKa _ aMnep.

1?'5 ' vranapvaFlrHocrb 3neKrpaqecKofo 3aprAa. Buxpeeoe ,,oJ]e ABr4 x(yuref o cfl 3apflAa,
M aru eru: tr K aK p eJr.srr,r svcr cr<uft o cb rb e xr.



26. AewKeyu,re 3apf,)r(eHubrx qacrr.ru B 3relffpkrr{ecKr,Ix n MarHnrHbrx rroJrrx.

27' 3cp$exr Xol'ra, flpuHqnn AehcrBI4fl ycr(opareneri :apnxeunbrx qacrpru.

28. IIoHsrue N,rarHvrrHofo MoMeHTa aroMa.

29 ' Murcpo- II Ma*poroxz' Mo:rettyn.spHble rolca. Maru nrHas,Bocrp[r4Mr{r4Bocrb BeuJecrBa.

30. 3axoH rrolHoro ToKa An.[ MarHr4THofo fiorrfl B BeulecrBe. Hanp.axeHHocrb MafH]4THofonou' Maru urHafl npoHhuaeMocrb cpeAbr, I4ugyx,,nMafHarHofo n oJ' B BeruecrBe,

3l . fpaHavHbre ycnoBlJ, Alfl MarHr.rrFrofo nor.q Ha rpaHkrue pa3Aena AByx cpeA.

32 . T vtn.' Maf H erhr(on. Kpnn a.r HaMarHr4qr4 B aHv fl ,'f oqx a Krop rz. florr enrr.

33. Onur (tapa4ea. MarunrulrrZ norox, 3!C r,tHayr<ufir.r. OcuoBuofi saxou
3nerr:rpo Mar sur so h aHAyKUlr n. llp a s ralo JIen qa.

34' ca'onuAyK'n's krBsarrMou'AyKtlus.vnryxrn,uocrb a B3auMHaflaHAyKTr.BHocrL.
Toxu pasnaurKaHufl 14 3aMbil<aHr4n,

35' 3Heprut MarHHTHoro IIoJltt, o6tevruas [rrorHocrb DHepfr4r,r Ma.HHTHoro ronr,

IV. Itole6aH:l.fl rr r]oJrH[,r

I ' ceo6oaHLle 14 BLIHPKAeHHbIe xore6aHax, faplrounuecKlre MexaH vrrecKuerrore6aHa.q zt{x x itp a KTe pr4 cTkrKrt.

2' Sneprux fapMoFIhqecKI4x MexaHuqecrvrx xole6aunlt, floulrre o rapMoHurrecKoM rz
aHf apMoHrzr{ecr(oM ocrlunn.{rope.

3' CloxeHze oAI.lHaI(oBo HanpaBJreHHbrx rapMoH r4qeawlxnole6aHufi, Enewrs.

4' CloNesue B3alIMI{o [epneHAI'iKyn.[pHbrx rapMoHr4qecxnx xole6 amuft,@zryprr
Jluccaxy,

5. 3arp<arourhe MexaHvrqgar(ue xole6auus, r{acrora, rrooQ0rzune HT 3ary<aHr4rr,
loraprz6!v7'tecxvtit AeKpeMeHr 3aryxaHr4fl MexaHprqecrax role6asnfi .

6' BsrHprcgeHHbl e MexaHI4 tlecrne rcole6asnx. Aunrr rry*a 14 Qa:a nprz BbrHyxAeHrrr,rx
Mex aH I,t qectrux rcol e6a Hr4rrx.

7' Mexauuqecxuit pe3oHaHc, Pe:osaucsr,re Kpr,rBbre. Coornoruenfit MexAy cpasanan
BbrH).4'r{na}ouleft culr,r rz cKop ocrr4 llpa Mex a'r,qecKoM pe3 OHaHce.

8, MexaHnsnr o6pa:oeaHufl. Mexalr4r{ecr(nx BoJrH B ynpyrolZ cpele, llpoAolrHrre r
noneper{Hble BoJIHbI' BorHoeoe ypaBHeFrue Lr efo peueHne, lapnoHaqecKl,re BoJrHbr r{ r4x
xapaKTepucTVKV|,

9' @asoear cKopocrb 14 Ar4aIrepcr4.q BorH. BorHoeofi rat{er 14 rpynnoBa.f, cKopocrb.

10. flonqrne o KofepeHrHocrr4. tr4Hrepcf epeHua.q BoJrH. Crosqze BoJrHbr.



I I ' Kone6arelrsrtfi I(oHryp. fapn,touauecKlre 3rreropoMafHnTr{rre nole6a Hr4fl, u ux
xapaKTepu c"tlrKr4.

12' 3arytarouple 3nel(rpoMafHllTHbte xore6asul. r{acrora, xos${iuqueHr 3aryxa'r,fl.,
lorapncpnanqecxztft AeKpeMeHr 3arFaHkrrr 3JreKrpoMafHr,rrHbrx nore6aunii, [o6porHoc,,xole6arerirHoro KoHTVDa.

I 3, BrrHprAeHHbre DneKrpoMafH'rHr,re role6anus, AvrnluryAa v Qasa
3JrexrpoMaf Hr4rHbrx rone6a unfi .

BbrHyxAeHHbrx

l4' @apa4eeBcl(at 14 MaI(cBeJIrIoBcl(at rpaKToBr{r4 rBJreHr,rr 3ner(TpoMaruarsori uH,qwr\ut4.
ToK crt4euIeHHq.

I 5. Cucrerraa ypaBHeHilil MaKceenra, OnerrpoMarHr4rHoe nore,

l6' Bornoeoe )?aBHeHI4a Anx 3Jle*TpoMafHprrHofo nolr 14 ero pe,,'eHlre. cropocrr
pacilpocTpaHeHr4fl 3JTeKTpoMafHr4THbrx BOJTH B CpeAax.

l7' ocnoeHrte ceoficrea DJIeI{rpoMafHr4rHbrx nolH, OHeprns u rroroK 3Hepfr4?r
3neKrpoMafHr4rHbrx eorFr. B eKrop flofr Hrn nra, I4rvn y.r rt:,r anrpoM1rHHTHof o n oJrB.

V, Onrurca

l' 3lerrporraafHl'TTHafl npl'lpoAa cBera. flpnnqzn frcfireHca, 3aroHrr orpaxeHr4s !r
npeJloMneHns' A6colroru]ilitu orHocI{TeJILurtfi nora:arenr{ npenoMneHarr, flolsoe BHyfpeHHee
orpax(eHHe. Cseroe onrr,

2, KorepeurHocrb a MoHoxpor\{arnqHocrb cBeroBr,IX
Bpenm v ArrrrHa KofepeHTHocrz,

eolu, BpeueuH6.s r(orepeHTHocrb.

3' onrl{'{ecKafl' AIILTHa lyra' onrzqecKar pasHocrb xoAa. Pacqer r.rnrepdlepeuuuouuoft
KapThHr,I oT AByt( KofepeHTHbrx acToqHI4KOB,

4, lloloctr paenorZ rorrullrHbr 14 paBHoro HaKnoHa,

5' ll pocrpaHcrBeHua.q r(of ep eHrr{ocrr, pa4uyc r(of ep eHTHocrr4,

6. flpauqran frofiresca @peuelr. Merol 3olt cDpeHena. llpxtroluHeriHoe
pacnpocrpaHeHae cBera. lacfparqrax @peuelr Ha r(pyrJjoM orBepcrr4r,r vr A.acr(e,

7. flnt|lpaxqrax @payHrorf epa or 6ecnouesHo AJrrrl{Hoii nplruofi uefiu.

8' [udlparcuz;r @paynroc!epa Ha oAHoMepnofi azclpaxuuousofr peurerKe,

9. floH.srze o rolorpacluz.

l0' Ecrecreesur,tii h nontpll3osaHFIrtfi ceer. llor.s praa\r4fl npr,r orpaxe HVkr tlr
rrpeJr oMneHnn. 3aroH Bprocrepa.

I I ' flonlpu3aL\t4fl' npu 4eoiHoM ryqenperoMJleHk14, o6urHor:eH ur,i.t u ueo6rrnHoeenurrfi
lyurz. OnrzqecKar ocb Kpuaranla. flolapr3aqr4oHHbre npr43Mbr. 3aros Malroca.

12' 3arpylHeHa's B 3JlelffpoMaruzrHofr reopurz Marcceerra. HopvalrH afl, )4 aHoMaJrbHaA
Auc n ep ckrtr. M eroA tr u a 6l ro4 e H n fl Au c n e p cr4r4 .



13. 3nexrpoHHar reopu fl, Auanepavrr.r cBera,

14. flornolteHrre cBera. I]nera reJr n cner(rp ttornou.leHnrr,

7' ytIEE I{O -ME T OAI4qECKOE trr rrHo o pMA III4 OHHOE OEE C rlErt E HI.rE
AI{CIII4IIJII{H bI ( MOAYJIq ) OI43I4 KA

JI14TEPATYPA

a) ocuonuax nr4reparypa:

I , la,rxnH, Aprcaqnfi (re4oponuv, Jlcrquu no Qn:une. KeaHroear 14 flreprtaflcf nrarca I A, A.falxltu' H' c' flpor<ol'eBa ; Bttawwupcxuir rocyAapcrBeHH6r i,t yauvepcurer r4r\.{eH'r
Ane rcau4pa fparops e BI4qA 14 Hnrrolar fpnropnen n.ra crofi eroa slx ( Br f y ),- B naanvnp :Blaiqltvapcmafi rocyAapcreeHHrtfi yI{I4BepcT.rrer hMeHvr Anercan4pa fpnropre Br4rravrF{nronarfpnropreezqa croreronux (Blfv),20r6.- g6 e. ., rur.)ra6l, -_ vTweercsoneKrpoHHas
Bepcas.- Ea6nnorp,: c. g5.

VIsl.a:c.ue na Ap. nocnrele: JIerc U IO tl
T AJIK H.

t\,1 l.l t4 CT
IILI f beB

G,'r|Y) .- tlnarrLir.rzp. 2016 ,.- ISBN glg_5_99g4_0654_6.
aCr OBbI.{

2' Kynr'rul, AleKcauAp AlercceeBt{rr. Y'{e6Hoe noco6ne Arr caMocro.qre6Hofr pa6o'sr no
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flpo'rorol 3acelalvrfl ra{te4p rr },lu

JILTCT [E PE YTB E PXAE H I,I.
PAE OrrErz rrp of pAMMbr AIIC qvrxnr{br ( Monynrr )

yre6Hrrfi ro4
foAa

3ae eayroqulZ xa cpeap ofi

Pa6oqa.s rpofpaMMa o4o6peHa Ha

llpor:oror 3ace1aHr4fl radle4plr Jft
yre6nrrfi ro4

foAa
3ase,qyrcqzri xaclieapoi

Pa6oqal nporpaMMa oAo6peHa ua
flpororol 3aaelaHHfl rcacfe4pu J\e

yre6Hrrfi ro4
roAa

3aeeAyioutzfi xac!e4pofi

Pa6oqas nporpaMMa oAo6pesa sa yre6urrfr ro4
flpor,cror 3ace/'aHufl KaOelptr Ns foAa
3aeeayrournfi r<a $ elp ofi

Pa6oqa.s npofpaMMa o4o6peua ua yre6uufi ro21
flpororol 3acer,aHzfl rcacfe4prr J\b or rorra
3ae el Frorur4li r<a0eapoft

Pa6oqa-q nporpaMMa oAo6peua sa yre6uruZ ro4
I-lporoxor 3aoelaHvrfl xacfeaptr J\l or fora
3aseA),roruufi xa cb eap ofi


