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r. IIEJITI OCBOEHI4TI nI4C

((DrasvKa) .f,Brhercq o6ecne.lenze 6ygyqero crerluaryrcranay'Inofi ertcuefi rexrua{ecxofi mmore crpourcx o6ilIevH}r(eHerrHztfl LrO[euLaJIb oe Izs] {eHVe Susuxz nupa6a:rnmaer cneqrzQuqecxzii MeroA
T

( AOrBOpHbrMr,r 14 B Apy|nx llayKax.

. 
orlaHlre, MoryT caMocltor,feJlbHo

, JretKo IIepexoAr.ITb OT' peLIJ€)I{Z.rI
c)AHI,IX 3aAar{ K ,qpyruM, uaKarb HecraHAaprHbre r,r uerpagi,rqzoHHbre rryrr4, .rro oco6eHHo BiDKr{o ,AJltr
rtpoSeccnoualluofi lto6altnocru crelll{€urr4croB B ycJroBr,rrf ycKoper{Hor a pa3BarrulTexHr{Kpr.

IIIINJII,IHb]I.

o Teoperl4qecKat noAroroBKa s o6racrz Szsultu, no3BoJr.firr)rqar 6y4yrqnu r4rr(eHepaM
opl{eHTzpoBarbc.rl B rroroKe nayunofi I4 TexHur{ecroft uH$opl,rarJVLru o6ecnequnaroilIa, uM Bo:lMo)r(Hocrb
utcrIoJIb3oBaHI'It HoBbIX $u:uvecrurx npHHIII4IroB s rex o6racE x, B Koltopbrx oHV cnerluurnrasl4pyrorc;fl;

o $opn'rupoBaHue HayqHofo MbIIrIJIeHLrq, B rracrHocrn rrpaBrulbHoro rroHuMaHqjr r,parrr4rr
nphMeHliMocru pasnuqHrtx $n:zvecKl4x noul.rzft, saxou$r, reopzfi Lr yvreH:ytl orreHrrBarb crer]eHb
AocroBepHocrl'r pe3yJlbraroB, rIonyqeHHbIX c noMorrlrro ixclepzMeHTaJrbHr,rx vtrpr MareMa.T'rrecr(lrx
rvreToAoB prccJreAoBaHr4s 

;

t ellpa6orKa npneMoB r{ HaBbIKoe peureuuft rcouxpprutrx 3aAalr r43 pa3H;rx o6lacreli Surslzxu,
noMofarournx cryAeHTaM n 4altneftrueM pernarb uuxeHepudre 3a[aLru.

' o3HaKoMJIeHIre cryAeHroB c coBpeMeHuofi uay]usofi alnaparypoit u nupa6orra y r:r,rx
HaqzuLHbIX HaBbIKoB npoBeAeHHJI SKcnephMeHTaJILHbIX nayinrx I{ccJreAoBaHuitpasluuutlx $zsuur:cnnxssreHafr 14 orIeHKr{ nofpeuHocrefi nsrraepeHrafi ,

2. MECTO AI,ICIU{IIJII,rHbI B CTpyKTypB orlotl Bo
{ucquuuua $zszxa orHocr4rcr x 6asosofi qacrr4 nporipanrusr,

flHcqznrzHa onvpaerc , Ha 3HaHvIA npeAMeroB o""ourof o6pasonaremnofi nporpaMMbr cpeAsefo
(nonnoro) o6rqero o6pa:onaHur: Susrzxa r4 MareMaraKa.

Baxnaq IIeJIb Bblclrrero o6pasonaHl,La - noryqnrr uayufroe npeAcraB"rreHze o [papoAe H Mero"[[a)( ee
no3HaHHt. Ozsuxa KaK BeAyIIras HayKa o [pprpoAe Hrpaer fn?Bnyrc poJrb B AocrrDKeHr,rz erofi rlenn,

.4ucuauuua <@LrsuKa) orHocuTct x 6agoe lft .lacrf 6noxa E.l or;uosHofi upo$ecczoHa.nrnofi
o6pa:osarelrHofi uporpaMMbl. tr4syueHue [Hc\Hnnulbr [poIoAHT Bo []TopoM r.r rperbeM ceMecrpil(.

Z:yveHne AI4CIrI4IJII'IHbI npeAnonafaer Huulur{r4e y cryApHToB rrpor{Hbrx 6a:onrrx ut4auiturno.nruLofi
Qu:urcu a raK)Ke $yn4arr,reHruurbHbrx suaHzft no MaTeMaTAKe.

,{nr ycnemnoro ocBoeHl{f, Kypca Qzszrcrl cryAeHraM ue{6xo4urr.ro 3Harr, coorBercrByronlue pa3Aenbr

3agauu ArrcqnnJrrrHbr:

BI,ICUIEI4 MATEMATHKIZ :

1. !a$$epeFrrlr4rrJrbHoe r4cqr{cJreHue.
2. I4urerpattbHoe vcqucJreHr{e.
3, AnanurrzlrecKar reoMerpr4r u ruueitwas, anre6pa,
4. Psl.st,
5. 3reuenrbr BeKTopHofo aHaJrr43a.

6. Oyurquu KoMnJreKcHoro [epeMeHHoro.
7. lz$$epeHr-lr4anbHbre ypaBHeHu.fl .

8. 3leuesrbr reopuu nepolrHocrefi z MareMaraqecro{ crarucruru.

3. IIJIAHI4PYEMbIE PE3YJIbTATbI OEYTIEHTIfl fIO roICItr{TIJIIIHT]

lllauzpyerrrr,le
JIbTATAMU OCBOEHII'

pe3ynbrarbr o6yueHur rro 4ucqzirruue. coorHeceHHbre
oIIon

Yponenr
OCBO9HII'

KOMIETEHIII{H

llnanupyeurre pesyrprarrr o6yrenur rrorrJr@n4pJeryrDrs pesyJlbrifrbr ooy{eHuq IIo AI4CU,I{IL]IMIIO,
xapaKrepr'rsyrollr4e 3rar+r Qopuuponan r.ur KoMrrereHunfi (nora:ar.erra
ocBoeH14r xou neren qun)

c rrJraHflpyervrblMr4



vK-1 llonnoe
OCBOEFII4C

KOMIIETEHIII,III

3 uamu: npaBr4na cocrilueuu.a aHanr4Tr{rrecKr.x AoxlznrenroB; rnpaBuna
o Qoprulenur ccbrJroK n{ 6u6nzorpa$nuecrue ortIacaHr,r.,r.

oBble cocTallJr_fforque 3aAarru; c)ooTllocl4Tb
cr4creMarr43r{poBarb r4x B paMKax u:6panrn;lx
I gemenluocrz.

Bnademo'. rpaxrruec(uM orrbrroM pa6oru c uut[oprr,raqrroHrrbrMr4
I{CTO!IHIIKAMII.

OIIK_I llolnoe
ocBoeHr4e

KOMNETEHUI4I4

3ngmu', 3aKorlbr Lr n
MeTOAbI MaTeMaTI{rIeCK(

V.uemu: lrcnoJrb3oBarb
npoQeccuoualrHofi 4e:
3neKTp I,TTI€CKIIX B€JII/I(II/

3neKTpLrtIeCKIIX I4 3JIeKT

Bnademt: MareMarr{rr(
TeopeTl4rrecKoro u
MoAenr4poBaHua $usw
qpoueccoB, ucnoJrb3or
.ue.sTeIbHocTI4.

PI4HIIIZIIbI ECTECTBEHHOHAYAIHbIX AI,ICIII4IIIII4H,
)ro aHirJrv3a r{ MoAeJr4poBaHurr.

Qu:rauec.rrze 3aKorrbr lr rrpr,rHrllrru,r s c,Boefi
ITeJrbHOCTr4; qpoBoAr4Tb r4MepeHr{e ocHOBHr,rX
H, OrlpeAeJurrh napaMeTpbr 14 xapaKrep?{crr4K
loHHbrx ycrpoficrn
)cKI4M aflnapa:toM [nt otII4caHUs, AH';j.:rIVsa,

3KCIIepI4MeHTaJIbHOIO UCCJTeAOItaHIllfr pI

teCKIrrX lI XI{VII4IIeCKIID( Cr4CTeM, tB.]dielj.V.th U
nHr4^ n o6yueurn u npo$eccl{onaJrbHofi

OIIK-3 llolnoe
ocBoeHI4e

KOMIIET'EHIII4I,I

3 ru amo : lpr4Hrlrrnbr opianu:aulaz r{ r4roBeAelrru 3Kcnepr4MeHTarlr,rrEnx
r{ccJreAoBaHr{fi ; rpe4eni'nue ycJroBrrr npr{ 4ocraHonxe Qrasr,r.recr<oro

Bnademo: HaBbrraMr,r BbrnoJrHenr4r u,ruepeurafi, o6pa6orxr,r AIIETHrIX
rr3Mepr,rreJrbHbrx na6nroi4euuil, noryreuna pdrynmaron usueperu,rfi z
orIeHKr4 rrorperrrHocre4; coBpeMeHHbrrvrr.r rvrproaaur4 r{ cpeAc.r.r}aMr4
I43MepeHr,ur, noB epKr4 14 r(oHTp on.s c zcnolr:oaf nueu unsopuarrlr{oEtHbrx
cL{cTeM.

4. OEbEM I,I CTpyKTypA AI4CUI,IIIJIIIHbI
c)6 noeMuat pyAoeMKocrb Ar4crlr4rrJrr.rHbr cocTaBnfl eT 2 savprnux eAr{Hrzrrl (432uaca).
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M9TOAOB
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(Dopurr
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I MEXAHI4KA l8 8 16 54 9t2l
Krzueuarura
nocrynaTeJrbHoro

ABI4XEHI{f

2 6 l/50

2 KuHevarzxa
BparlareJrbHofo
TBV)KEHI4fl

2 2 2 A 6 111) \

1
J {unarraraxa

IIOCTyrraTeJrbHoro

TBNx.EHT4'

J 2 6 r/50



4 fiuuarvurca
BpaulaTenbHofo

ABU)KEHIilI

/l 2 2 4 6 U12,5

5 OcHosHofi saHoH

AI4HAMI4KII

BparrlaTeJrbHofo

ABI,IXEHI{'

5 2 6 r/50

6 3axou coxpaneurax
r4M[yJrbca v MoMeHTa
r{Mlynbca

6 2 2 4 6 7112,5 Pefirunr-
rou'qronr J\! I

7 3axoH coxpanenna
3Heprr{Lr

7 2 6 l/50

8 3relrenru MexaHr4KII
xl4AKocrefi 14 rit3oB

8 2 2 4 6 l/12,5

o 3reveuru cneuzalrsofi
Teoput4 OTHOCI4TeJIbHOCTT

9 2 6 1/50

II OCHOBbI
MONEKYJUIPHOIZ
@u3LrKVrU
TEPMONZHAMI,IKI4

I l8 l0 20 36 9tr9

t0 Monexylapuo-
KlIHeTlIqecKan Teopv'
fa30B

l0 2 2 4 A 1/12,5

ll 3lerraeHrsr xraccruecroi
CTATIICTIIKH

ll 2 4 l/50 Pefirvrnr-
xourpoln J\s2

T2, Peamrrlre ragrr 12 2 2 A A+ v12,5
13 Csoftcrna Nu,[r<ocrefi 1a

IJ 2 4 1150

t4 Caoftcrsa rBepAbrx reJr t4 2 2 4 4 ll12,5

t5 Oasonrre paBHoBecr4rr r4

$a:oerre nepexoAbr
t5 2 4 l/s0

t6 3leueurrr Qusuuecxoil
KI4HETI,IKII

16 2 2 4 4 U12,5

17 flepnoe HaqaJro
TepMoAr,rHaMr{Kr4

t7 2 4 1/50 Peftrunr-
rcourpom,.lt[03

18 Bropoe Haq€rJro

TepMoArrHaMI4Kr4
18 2 2 4 A 172,5

Bcero sa I ceuecrp 1-r8 36 18 36 90 8/200 Snsanen(.16)
IiI 3NEKTPITTIECTBO
14 MAfHETLI3M

2 zz 10 l0 66 lU26

I 3leuenrtr reopr,ru nonf, I 2 6 1/50

2 HanpxNeHuocrr
3IeKTpOCTaT[qecKoro

noJrr B BaKlJMe

2 2 2 2 6 117

3 iloreHunan
3jreKTpocTaTr4rIecKof o
IIOJ]fl

3 2 6 /50

4 ,{us,rexrpuxra r
3neKTpruecKoM IIOJTe

/1 2 2 2 6 1t17



5 flpono4Hrarv n
3JTeKTpIFIeCKOM ITOJIe

5 2 6 t/50

o Ilocrosnnufi
3neKTp 14qecK nn 'I,oR

o 2 2 2 6 t/17 PerirzHr-
roHrporrc Jlill

7 3rerrpoQu:wuecxue
I,ICCJIE,IIOBAHII'

2 2 6 l\50

8 MarHrlruoe noJre B

BaKyyMe
8 2 2 2 6 Ur7

a MarurrHoe [oJre B

BeruecTBe
9 2 6 1/50

l0 3r e rcr'pov arHuruar
HHAYKUI4'

l0 2 2 2 6 1/t7

u ,{nuNeuIae :aprNenuofi
qACTI4IIbI B MATHI4THbIX I{
3neKTpI{lIeCKIrx IIOLIIX

ll 2 6 u50 Pefi'rr.rur.
ron'rponr, Nt2

IV KOJIEBAHVTflVI
BOJIHbI

2 6 2 2 l8 3/30

t2 Mexauuqecxue
KONE6AHI'Ifl II BOJ]HbI

t2 2 2 2 6 t/17

t-) 3rexrpouarurzrnue
xore6auus

1a
IJ 2 6 r/50

14 Ypaauenux Maxcnelna,
3JreKTpoMa|HI4THLIe

BOJIHbI

t4 z 6 l/50

V OIITI4KA 2 8 6 6 24 4t20
l5 leouerpnuecKar orrrr4Ka l5 2 2 2 6 IIIT
l6 I4urepQepenqnr cBera 16 2 2 2 6 Ut7
1-
lt [uQpaxqu.a cnera t7 2 2 2 6 Ut7
1E flolapn:aqux cnera,

Ar4Crrepcrur cBe,ra
t8 2 6 l/50 Peftruur-

xoHrpolr,'.1,,1!3

Bcero sa 2 cerrlecrp 2 l-18 36 18 18 n08 t8l25vo Snsarvreu(36)
ll'roro rro AtrcrlurrJrnHe l12 11 36 54 r98 36/22Vo Srcsaruenr(72)

uoA ]pxa IIE JIEX uLroHHbI) 3aH H TIO AI{CUHIIJIITIIE

Tr:Nla 1. KuHeMaruna roclvnaremnoro reuxeHuq
Ese'qe' 

4eAoBaHLIfl: orrblT, fl4rrorc3a, 3*crrepr,rMerlT,Teloput' Bpa3B,rrvprrexHrrKlt urlrvr*H^erexHllKrr Hapa3Br4rr.t 
Qnxsr Saszru c 4pyilzuu HayKaMz" Vcue;rpr

coBpeMeHHofi Qusuxu.
Heroroprte cBeAeHI'I.tI pI3 MareMarvKu. PoJrb uareoaatnr.{ B krs rLreHr4vr $ueurz. oynxqzul lr ux
npoH3BoAHbIe' znrerpupoBaHHe, o clmtcle [poll3BoAHofi | rzrrrerpa"rra B npr4no)KeHr4r{ rc $nsuuer:xana
3aAaqaM' 3levenrlt nexropuoft alre6prt: onpeAeJIeHHe rpmopa, cJrox(eHrre BeKTopoB, yMrr{or{(eHr{e
BeKropoB, aaQ$epeuqupoBaHHe BeKTopHbIX BeJIuqaH. {z$QppeHrruuurbHbre ypaBHeHr,rr, OreueuriapHr,re
cBeAeHH.rr u3 reopklll BeporTHocTH.

Kuseltaruxa KaK pBAeJI MexaHriKa. MexaHuqecKoe ABruqeHrre KaK npocrefrrua;r $oplra ABr,Dr(eHM,
Marepuv. MarepIEalrHaf, Tor{Ka (qacrzqa), Czcreua orcqera. ZHeouualtrHBle crrcreMr\T orclrer' pqnrnrn-pl'IanbHaf, Tor{Ka lvacrzqa)' Czcreua orcqera. Zuepquamuue cuoienrr orcqerar. pa.;1uyc-

Hrr orHoct4TeJrbHocrpr farure_f,. Tpaexropux. IlocrynareJrrHoe ABrlrxeHrre rBepAor.o tfeJra.



Pa4rayc KprrBr,r3Hbr rpaeKTopr4r,r. Iruuei.tuas cKopocrb ra rusefiuoe ycKopeHve.
I{opMaJIbHoe ycKopeHus, Cn.f,sr Me}KAy masefiurnaa 14 y JroBbrMr4 Kr{HeMarprr{ecKr4Mr{

Taurenu,zralbloe 11

BEIAiI14HAI\{PI.

-f enaa 3 . Aunarvruxa nocrvnareJrbHoro ABrD(er{u.[

fiuuavmxaKaK pa:lren MexaHI.'IKH. flepnufi 3aKoH Hrrorona a rroHrrrrae r4Hepqua.rrbHofr cucreurr o,fcr{era.
Ilropofi 3aKoH Hlrcrona u noHtrlre cI4JIbI, l4accu ra urrarryfirca. Vpanu"""" 4["*.Hz,r. Tpe.rzii srLrcoH

orcr{era. A6coruoruue u
Cuna Kopuoluca.. Craclelra
eHEpa vHepr\Lrkl-

flon'srue a6comorHoro rBepAoro rela. MorueHr crrJrbr. Mloii,renr r.rMrryJrbca. Moiueur r4Frepqr.{Br. Te,otrenaa
lllreriHepa. YpanueHze MoMeHToB (cnrsr MoMeHTa r4Mrrynbca c MoMer{ToM cu6i),

)/palue nue BparqauerrbHoro ABrzr(eHus TBepAofo rena orHopureJrbHo neroAsr,DrtH oit ocu. Kzseru,qe<:rcas
3Hepfu{ Bpauarcqeroor TBepAOfo TeJra. fup<lcxonzuecxzfi I Cno6oaHrrg ocu,

coxpaHeHv{ r4ylyJrbca. O4nopoTlHocrr
IlpocrpaFlcrea. Pear.Tl'{sHoe ABIrDKeHue. 3axon coxpaHeHr{Jr udueura uMrryJrbca. Z!orponzr ilpocrpi}r{crBa.
l'eNra 7. 3aKon coxpaHenaq eHeprzu
P'a6ora, 3Hepru;l' MourHocrb' Cs-fls[, Me)KAy noreHrlaaJrbnofi iHepru efiu cunofi.flo*r"tr" cr]JroBor(l [gJrr.
R'oucepnaruBHble 14 HeKoHcepBarHBHbIe curr,r. 3aroH coxpaHeHr4r 3Hepfnu B MpxaHr,rKe. o4uopo,rluocrr
B peMe H u . Koucepsarn BHafl, \4 AHccHnarrr B Hafl aucre rbr.

I
( 

Bu>xe:at'ls.n $opnae 3filepa. [Io.o. 
"nopo 

ctreir, .nr,ftiu1
Ll

B

TeqeHH-s. I{rapxynrqra_r cKopocrrz. IlorenqualbHoe rr
rir:ax. Teoperraa Xyroecrcoro,

lluaqeuze n coAep)KaHrze 3aKoHoB coxpaHeHus B MexaHrzKe.

Teva HTbI b

HOII

Iloryll orHocl4rerbHoc * "-p"";;fra. llocrynar rocrQ.aucrBa cKopoorr.r oBora.
lJlpeo6pasoeanu.a Jlopeuqa. JlopenqeBo coKpaqeH e AruHbl " .ur"rr."". 

"pJr""". 
penqrusnolcxrlfi

r4MrryJrbc. BsazrdocB-flsb Maccbr z 3Hepn4lr. leserr lracc. 3leprprs csqsra. c
eueprzefi u HMrD{rbcoM qacrnqbr. fpanaqa npr{MeHrrMocrr4

ocHosHste IIoJIo)KeHI4.a MoneKyJlrpHo-Kl4Herrar{ecxoft 'reophr,r BeqecrBa, Mzxlo- r4 MaKpococl6-rr11rz-rr
cl4creMbl. Maxpoctcouuqecl(He [apaMerpbr. lloH.srue u4ea.irnoro rasa. MordxyJrqpHo-KaHe,rur,recroe
ruJrKOBaHHe reMfleparypsr. t{uclo creneuefi cso6oa
3aroH paBHopacnpeAeJreHH{ 3Hepfr4rr rro crerre
MoJreKynrpHo-KuHeraqecxoii reopau. Ocuoenoe y
YpanHeHue cocro-rrHt4_rr rrAeaJrbHof o ra: a (ypaeueuue
^ .vrrrs !. v Jrvrvrwn r pr rur4vv{rasultuzl Li I ill l4u l.l4Kl4

f [anarr,rzuec Klae v crar]rcruqecKue 3aKoHoMe pHocr
cucreM. (Dagoeoe [pocrpaHcrno, $a-:onar roux
C'rarzcrzqecKoe ycpeAHeHr,re. pacnpe4eleuze
3Ftar{eHuqM cxopocru). CpegHae cKopocrpr MoJre
BolrquaHa. Pacnpegelenue MaKcsella - Eonruua
Tr:naa 3. Pealrusre raslr



.fenaa 5. Csoftcrea,rBep.4brx ren
AvopSHrre a KpprcrannulrecKae reJra.

IrJracrzLrecKan 4eQopnrautn. 3arcos lyrca.
a6.

Kpzcralluvecrai peurerxa. [alru4fi nopr4ox. Vnpr.yra.x u
fle$ercrsr n xpncrArrax. Xn4rcue Kpr4eraJrJrbr,

(Dassr eetLlecrsa. Vcroer.u paBHoBecus 0a3. ZcnapeHze u ionqencaqua. llrlanri enze r4Kpr{crrurJr?r3arlar,
VpanHerue Knaneiipoua - Knaysuyca, @asoBa.s Ar{arpaMMa (lzarparravra cocroxuax). Tpofinaa rorrKa.

floHqrl{e croJIKHoBeHur' Vupyroe H Heynpyfoe croJrKHoBeHH{. rlpuqelrnoe paccrosHze. llaccerrHue
rrn AeTanbHofo lpaBHoBecru.
cvcrelhu, Bpenax penaKcalllzrr . flsneHus nepeHoca.

Hocrb. {osS$zq raeHr renJrqrrpoBoAHocrpr. Bfl sKocrr
aMrzr{ecKaq v KVH9MUTVqeCKa.TI B.rr3KOCTb.

(lrarncrnqe cxuit u repMoAHHaMu'recrcuft. MeroAbr. Tepnaoa{HarnrurrecKas cr{creMa, 'fepruoguHaMglr(ocKr.rfi
ilpouecc' ocHosFlrIe repMoAuHaMur{ecKl{e rorurrar: pHyrpeHH.sfl oHeprlIllr, pa6ora, TerrJrora.
oopn'rynupoBKl'I [epBoro HalIaJIa repMoAIzHaMVKr4. vpai*re""" nepBofo Haqara TepMoAHHurMrzKr4.
Teuodrurcocrt. 3aszcalrocrE, TenJroeuxocrz zAe€urrHoro na3a or nuga npoqecca. (Dopuyla lVtalfiepa.
P'a6ora, coBep[aeMas fa3oM npa I43onpoqeccax, 3nransnzs (rerlonax SyH{qur), Aaua1aruqtecwuir
rsvvr4, vwDwpu.eLvr4)r ri15uM ilpl4 l43onpoqeccax, JHTanbnzr (renlonag dvHkuz.fl
Ipoqecc, Ten,toeunocrb rBepAbrx ren.
I'epra 9. Bropoe sa.rzrrro repMoAr..iHaMUKr4
PasuoeecHrle u HepaBHoBecHbIe cocro-aHlrt cacreMbr. O6palnnalre u neo6parzMbre npoqecclr, Kpyronofirpoqecc (uuru). Oopn'rynzpoBKll BToporo Haquura rept,tofruHanauxz. I{axl tfapuo u ero t11tl( Anq

rssr. Mar<*ruarsuufi Knt t";;rr;r;;
[RltnqraIa att-^^-"- /a-^---^-----^ ^------- /

i:::i::il :HTponHs. 
CrarrEcrz.recxufi sec (reprr,ro4r.rHaMur{ecKa.f, Bepo.nrHoct). 3arou Bc,3paoraHr4rr

3tFrrponHz. crarzcrH.{ecKoe TOJIKOBaHT{e BTopofo Harrzrna repMoAr{HaMI{KH.

Teonuu

3rexrpu'recrcufi zapxl. coxpaueuu. 
" """up**oii" , apq,Aa..{ucrcperHocrb 3aprAa. 3ar<on KynoHa.

3-:y:",.,:::.:T::::T::I:i: ""1" curoerre n^i4^ (nuuuu .u,,p"*"r"ocru). lrrpuuqan
lllJlg,lllJlg,

opMa

IOJI,I.

3JleKTpocrarprr{ec*or.o rroJrr. rlorenqnar. pasHoc )cllb)

HanplxeHuocrbro gJreKTpocrar'qecKoro [or_s. 
rM H

o.nercrpzvecruft nonreHr AH.,o,,q (4zrolrHurz volr 
roJlb'

Molrenr cur, 4eli.reyroulzfr Ha A,rronb Bo BHe 
IoJIs'
II' B

cxalrpurre H BeKTcipHbIe IIoJLt n $usuxe. fpa4ueur anarlopiro.o rorn. {znepr{uqr,rr BcKTopgofg .[c),[r.

lt:^o_".:Il"lHofo 
norlt. oneparop fauunrroua (oneparop i<ga6ro). oneparop Jlanraca 1<raruracuaH>).

H exoroprre uHTefpuubHbre reopeMbr.

3Jt.cK [pl4LIeCKOM nOJIe.

T
cso6oAHbte u cB.s3aHHLIe 3ap-tIAbI B BelrlecrBe. croponuze safx4sr. rlolxpurre u i enollpubre vroJreKyJrbr.T'nrr 4uereKTpHKOB' Lrounax, gJreKTpoHHa fl, H opueHrul"orrrru" rroJr^ '\'\u\ A^JJLv^rP'^vDr rLvnrT(l)r' rJrErtrPoHHatl I{ OpLIOHTaIII4OHHaS nOJItpI,I3aUI{U. lIOlXpUeyeUOC'ff

Xi]iljtj'j"j,:l:tl.:::::1":1 q:ITf norl'Ipltaur{z), oalropo AHas, H 
""oa*,bpoo'af, 

rrorrrrp'laq'r4,
,, u u"o,r" oro ;;;; ;;. i|;r".*'i;ffi ;;Boc[pHHMr{fiBocrl BeurecrBa v ed sasuclll\4ocrb or reMr pa AJlf, 3neKTpaqeoKC)FCnoJlr B AH3JreKTpHKe. 3lexrpuuecroe cMeule rr4e ii"") ts Alr3.[eKTFrHKe,

{uslexrpuuecrca.a [poHr{r]aeMocrb cpeAbr. Brrq rcreH 3rgKTpr4rrecKoro rtorrrr B

AJrr 3neKTpaqe0K()Fo

luslexrpuuecrca.a rrpoHr{r]aeMocrb cpeAbr. Btrq rcleH - 3JrgKTpr{qecKolo IIoJrt B
Ar43JreKTpr4Ke. fpanzuHbre ycJroBrzrr AJrf sJreKTpHqecKofo nons ua rpaunqe pl 'ALr9neKTpr4K -AI4.oneKTpr{K". CeruerooJreKTpt4Kl,I.
Te,Ma 5. llposo.qHraxa e srexrpzqecKovr nore

Ter',ra 1. Slenerntr

f3Aera 
"



Pacnpe4eleHl'Ie 3ap.tAoB B rlpoBoAnzxe, 3:rerrpocrarilqecKoe rroJre Brryrprz y aHapyxlr npoBoAHnrKa.
llpauuvHlte ycJlollut Ha rpaHIzIIe "npono4Hur-BaKyyM", 3rrerrprave"xu csoftcrea upouo4aqefr
o6oloqrz. 3lenrpocraruuecKa.f, 3aurl4ra. MeroA 

".o6pE 
n"""fi. i-paurzun{e ycnonu-a Ha r,paHr,rqet'nnnR

"y"" HHorp npoB n
KOHAE TOIICqHbIX TOIrPoBo Sueprur el afl.
IIJIOTH

-leNra 6. llocroqHHr,rft srexrpu.{ecKafi rox
Xapanrepucrr4Kt4 oJrenTpocrarr,rqecKoro ror{a: rrJro

SreKTpl4r{ecKofo roKa. Cropounze czlu, pagnocu
(3nC). Klaccaqecrcar eneKrpoHHa.s reopr4r oreK
Jlenqa e ar4QdepeHrlaartHofi $opue. 3axonrr Ovr
Ajrq HeoAHopoAHofo yqacrKa qenu. Ilpaenla Kzpx

cr<zft rorc n naxylrrrae. 3lercrponHax frrauccllx, pa6ora Br,rxoAa
ToK B ra:e. llpoqeccbr t4oHtrsafuura u perolr6urra\Lrvt.

Ilecauocro.srelrnrrfi ragosrrfi pa3pf,A. CaMocro.flremuuft rhsonbrfi pa3prA. nralsl pa3pflAoB. florurne o

Cno6o4usre (co6crreuurre) h BbrlryN(AeHHbr

{zQ$epeHuriiurbHoe ypaBHeHue rapMoHHrrecKHX
'arpMoHr4r{ecKux nole6asufi. llou.f,rue o fap
4soxpouHocrt xole6anufi . 3 ueprrz_a rapMoHzr{ecK

IltiIzBMe. Cloco6u co3AaHH.l IrJrzl3MbI. Kna:nnefirpaJrbHocrb rrJra3MBr. OlexrdonpoBoAHocrb rrJra3Mbr.
l-{eoaencxuil paltryc (Ae6aeacxat 4lrzua) oKpaHr4poBaHzs. llna3r.{eHFrar uu"tot!. H"rnot"rn oprlryprfa1
llula3Ma n ee rIpHMeHeHpIe. Bltcoxorerranepal'ypHas nra-sN{ai llpo6nenra o"ytrleft"neHr4-rr ylpaBJrrftlMoro
'lopMoqAepHofo currTe3a.
f'eMa 8. Marurzrnoe nore e eaK)ryN{e
ilaxoH An'rnepa' Maruurnas LIHAyKIrt4rI. 3axon Eno - Canapd (saron [izo - Candpa- Jlantrrca).llgurrue

IvtarHHrHoro lol.t. flpauqvll cyneprrosnIJnvI MarHIrrHbD( noriefi. Czra Jlopeuua fr curraArranepa. Bznolc c
ToKoM B MarHarHoM noJle. Marururnufi MoMeHT, Moueur crar, 4eficrn5noruu{ Ha paMKy c ror(oM Bo
BHeIIIHeM MarHI4rHCfM nole, MaruvrHoe none np.sMorlauefindro r{ KpyfoBofo rox$a. I{lrpnyr.rqnf, BeKropa
varsurHofr nHgyKn\Hv.3axoH lonHoro rorca (reop
BaKyyMe. llpzveHeuze 3aKoHa [oJrHoro roKa An, pa
coJteHotaAa h ropoHAa. MaruurHoe egauN4oAeficreze
ABHXyulefocfl 3aprAa, ZHeapuaHrHocrb 3neK,rpuqe
sQ$ercr.
I'eNra 9. Maruztroel uore n setuecrse
Ilorryrze MafHr{THOfo MoMeHTa aroMa. Murcpo-
(nenrop HaMarHr4lurB auus). MarHrzrna.s Boc[prrr4
3ar<on nonHoro roxa (reopeMa o r.IrlpKynsquu
FJ[anplxdnuocrr MafHHTHoro rroJrr B BeuecrBe
MarHr4THofo [orrr B BeLrIecrBe. fpaHnvnrre ycroBHq
Tanu uraruerr.lKoB. Toqxa Kropra. {orr.reHtr. Kpunar
Tenaa I 0. S,rercrpouafHurHa-rr HHnyKru4t
Onur Oapa4e-s. MaruurHrrfi norox. 3{C za4yxq
(:raron Oapa4er). Brmo4 ocHoBHofo 3aKoHa 3Jre
3r{epra}l, a TaruKe Ha ocHoBe slexrpoHuofi re
c aM o a HAyKTI uu. I,Inlry rcrt{B H o crb . I4u4yxrran uo crr, A
IIranH, -fsreHue B3aprMHofi uu4yxquz . Bzaurvfiiaq un
nJroTr{ocTb 3Hepf aH Maf HHTH OrO froJltr.

Hr-roI

o6 erercrpor*rofi onruar<e.

BasAeJ IV.Ko.lte6agrq rl Borubr
fcua-t-Uexauagrs.^;r.6"r"" r4 BoJrHbr

TeopaH 3JIeKTpoIIpoBoALrMocTH.

!zS$epeHuriiurbHoe ypaBHeHue rapMoHHrrecKHX
farpMoHI4r{ecKHX nole6anufi. llou.f,rue o fap
klsoxpouHocrt xole6anufi . 3 ueprrz_a rapMoHzr{ecK
(cxalapultx) rapnaouauecKux role6asufi, MeroA rerropHofi Ar,rarpaMMbr. Buer{n.a. CloxeHr.te B3sr.rMHo
nepneHAI4Kyn.tIpHbIX (nexropultx) rapuonauecKl{x ore6auffi. Ozrypu Jftacca:rfy. [a$Qepeuq]raflbHoe



ypaBHeHr4e 3ar).xarorrlilx KoJre6aHr4fi rz ero perxeHr4e, Anepa{au.recxui? n 9acrora n roe$$nqrzeur

Pegouaucnrre lqlHnbre.
KoM p*oHauce. Clnexrp

more6aHaft, rroHrr[e o pa3JroxeHuu @ypre. Mexanugn oqpuao"ur* MexaHv KIrx BoJrH n yupyrofr
opeAe. llpo4olrutre u nouepeqHbre BoJrHbr, Boruosoe f aprraoulrvecKrre rloJIHbI

3taryxaHufl,. Jlorapzorr,rvqecxzfi AeKpeMeHr 3urwaHr4fl y go6po,rHocE x
,{uQQepeuqr4zurr,Hoe ypaBHeHr.re BbrHy)KAeHr{rrx nore6asti, 

^ "ro 
perxeHrze.

rlbrlryxAeHH6rX MexaHilrrecKLrx rcore6aHz.[x. MexaHuqgcnuft pe3OHaHC,
coorHorueruae Menqy $nar,m BbrHlDrqarcueli currr u cxopdcrz np' MoXaHlrrrr

(Dasonaq cKopocrb v r^anepcvfl BoJrH. BorHoeofi 
^rruf.rt 

n fpynrroBa,
k:ofeneH'I'Hatoru lrtrurenrhahaurrrrd D^-,, rr-^-....^ ^^*---- ^-tl ,

/{uQ0epeuqr4aJrbHoe ypaBHeHae 3aryxaroruzx oJreKrpoMafHrlrHbrx xore6anuft z
xosQ$rzqaeHT 3aryxaHu.f, gjreKTpoMarHrrrHoro xore6anvrr. ]rlorapz$rr.ruqecxufi-^A-^---^^_p,o6porHocrb KoHrypa. [u$$epenqr4zurEHoe ypaBHeHVe rrrnirxaeunbrx oneKrl
efo peueHne. AuruuryAa u $asa npr4 Bbrr{yx(AeHHbrx sJIeKTpOMar,Hr4THbrx
KoJleoarenbHoM I(oI{Type. PegonancHble KprzBble Arr Harpsn(eHkrs kr cHJrbr roKa.
]'enra 3. YDaeFIgFII4.tt Maxcge nla ?rekrnorrqrHur'Lrc Dn ruL r

AB).r( KorepeHTHbr

zurep$epenqar.

uroft cucreMbr.
MrururyAa n Qzna npu

HUa efo npr4MeHil[4OCrA,

cKopocrb. Ilorrqruel o

efo pelxeHrze, r{ar;tor,a v
KpeMeHT 3tn\D{AHvs. Lr

fHnrHbrx xcsle6a:g'uitu
z-sx. PegoHarrc r
gnrrft'r,ox.

xqzz, Tox cMetltlt,eHu.fi.

ypaBHeHue Ant
IHIITHI,IX BOJII{ B

ra. Zl,lnrylnc
3$$exr ,{omepra 4lr

pr rrpeJroMJrerrHr.

ue. Cnetrlsorrr,

uHa KoIepeHTTIOOTH.

Ha rryTn. Outunrtecnaq
IrcroqHr{KoB. floloct r

Cuoco6sr [oJr)/qreuzt

riofepeHTHocrra. I4Hrep$epeHrlr4.s sorH. cro.flqr4e BoJrHbr. 3$$enr {olnepa 4m ByKoBbrx noln. Vtmrpa-
nH$paseyrcu,

,{u$QepeHq,arrbHoe ypaBHeHr{e xole6auzft e Kore6arerbHoM n ero pe[reFrr4e,

, v[\q J, J pqpnwpyLrf lvr4AubsJrJri1'. JJrgKlpuMal Hl4I.HbIe BOJIHbI
d)apa4eeecrca.fl r.{ MaKcBeJrJIoBcKafl TpaKToBt(r.l flBreHVl 3reKTpoMafHzrHoI u
-,reKrpoMarHurHoe noJre. cncrelra ypaeHeHrafi l\rlalccnerla. BorH
sJICKTPOMATHIITHOIO IlOTIfl, VT EIO PEUIEHI{E, CXOPOCTT PAQTTPOCTPAFIEHI4f, 3JII
cpeAax. ocuosHr,re ceoficrsa gJreKTpoMarHr4THbrx ponu. 

- 
Ilerrop

3.IreKrpoMarHVrHOfO lorr. I4slyr{eHr,re rr4tro[r'.. .{Uarpanrnia HanpaBJreHHocrr4
3.IEKTPOMAIHHTHbIX EOIH. LLIKAIA SJIEKTPOMAI'HI4THbIX BOJI]I.

EagAer V.Ortrna
I'enra 1. feorr,rerpaqecKar orrrr4Ka
-Jner(rpoMafHldTHafl npHpoAa QBera. rlpznqun fiofireuga. 3axoHrr orpzDr
A.6colrcrnltfi u ornocurenrHrtfi rloKuBareJrr{ ilpeJroM enux, IfonHoe BFryTper{Hee

CJIIO)KEHHH CBCTOBbIX BOJIH, BPETTICUU6I KOICPEHTHOCTb, BPENA,T H
lJ-pocrpa'crBeHHar KorepeHrHocrr. pa4rzy" no..pi"rnorrlu. onrlrqecxaq ar

feoverpuuecKar orrrr4Ka KaK npeAeJrbnsrfi cryvafi sorHosofi oartrr,r. oarru
Twa2-I4urep@pe Huurr cB qra

HHCTpyMeHTbr.

ldoHoxponaruqecK're v HeMoHoxpoMar'qec*he BoJrHbr. flpr,tuqun cyrep 14 vI vtHTeHcvrBlltocllb llpH

pa3Hocrb xo4a. Pacuer riurepQepeuquounofi KaprrzHbr or
pilnuoi ToJIrrII,IHbr v paBHoro HaKJIoHa. MHororn qenai
Kof epeHrrlbrx lyuefi . Zurep$epoMerpbr.
Telae 3. nudpaKqnr cBera
rlprzHqvn frofireuca - (Dpenerr. Mero4 :ou opeuela. flpnuoruneftnoe
lu$paxqrzr (Dpenera. lz$parcqur openenr or Kpyrnoro grBepcrrr-,r rr Kp!

HeF{pIe cBgra.
AucKa. fller$paxqra.r

OecKoHeqHO aluHsofi
quoHuofi peilerrfl4.

L/v r vw rDvnnDrL n rrwJ r^pr4Ju-tJaHflbll1 ctse.t. \_TeIIeHb
I,I orpoxeHrra. 3aKou Eprocrepa.
Heo6rrrcuoeeHHtdi ly.rz. Onraq
llorapuaaropbr r.r a.Hanu3aropbr.
ZcryccrneuHar o[rr4qecxarr aHu3orponur,
3eLrpyAHeuzr B sner(TpolrarHurHofi reopurz M
Ha6mo4eHur Ar.rclepcr4ra, Ipu:nraruuecxufi vl
Ll4CIIefrCHu cRera TTornalrrre.Lrrlc npcrq ?av^u Il-.-^^^

FlcrecrgeHHslft u nolxpagosaHurrfi ceer. CrerreHr

ALIc[epcI4I4 cBera. flomorqeuue cBera. 3axou Iiyrepa. q'ero' l$Jr 
',r 

u'eKrpbl lorJrprleHl{rr.



FasAer I. MexaHUKa

Co4epxaune flpaKT[qecnux salrnruft no Ar{curl[I cetrecrp

MonreHr cr,rlu. Mouenr rrM[yJrbca. Mo^aeHr r,rHepqr{r4. Teopbrvra [Ireiinepa, v
OTHocHTeJIbno HenoAelzxHofi cz, KunerzqecKa.s 3Heprm nfaularorqerocr rnepr[oro reJra.
feua q. 3a"oHw coxp l
llaroH coxpaHeHrrr HM[yJrbca. 3axon coxpaHeHrur MoMeHTa zlruylrca.. pa(

f;"::" .r.#I ::::]rl1-ruofi euepru eft u culoit.3anon coxlpaHeurax sHepn{ri

1/8

l]:::y:::'1"^:."^"-j:.1*"li:_l:_:lroro rerra. pa4avc Kpr.rFv3Hbmp*n'op ru. rru.uefirra-r or(opocrb 14-------^ "^-"-r'luHefisoe ycKopelFll{e. TaHreuqualbHoe a nopt-"noa ycKopeHr4r. Cs.ssr MexAy ttuueitstturu u
)/ f Jr o B br M H Kr4 He M a*f llqe oKv M H B eJr I4q]rH aM r{
[cus2Azuswtorocmyname nbH o eo d eutc e uun
Iy'panHeHne ABH)KeI{}I[. Tperuii 3aKoH Hrrorona- qeurpo6exlua fl cvrrra.Cvra K r$"on""u, I-{eHnp r.ru,ep]rlt4r{(qenrp rraacc). Teopelra o ABr4xeHHrz rleHrpa vHeprlrrkt. ] 

-
lCASl,Zw aillgep aulamenuu o eo d eucrc e uw

'rrr rrrvrrrJJrDUa. rvlrrvlvnr nHvp\Art r copeMa [ITeHHepa, ypa]RHeHhe MoMelIToI] (icnast
MoMeHra I'IMrryJIboa c MoMeHroM culrr). YparueHae lpatuatersuoro autr*"n"" rBep.qorc, rena

I{HE

3Heprur, MOXIHOCTb.

I4Ke..

ue Eepuylnu, Cu,ctelta
ofo.

bHoro r€Ba. llarcou
3peHr4Jr MoneKyJrrrpHo-

Teopr4u, Vpalruenue

M crcopocla).
ra - Folrqlraua.

noJr.rl B tBaKyyMe r.1

Koro roJr{. L,Bn3b

YpaeHeHr.re .Tlatnaoa.
SJIeKTpVqecKOM rroJre.

f-eua 5. Sneueumut uexauurcu cruarcocmen u i
ivpaeuenae ABa)KeHH-s e Qop're 3ftnepa.vpaBHeHr{e Hepa3pbrBHocrz. vpae

I{zc.no creneuefi cao6o4tr rorr"*yn"r. BHyrpeun_rg 3Hepr.kt,
paBHopacnpeAeJreHr4r gHeprupr ro crefreHirrr,r cno604rt. ,{anleHrae ra3a c roq
Kr4Her'qecKoft reopuu. ocuosHoe ypaBHeHrre MoneKyrflpHo - K'Herr{qec
cocro'rHLr, I.rAeaJrbHofo ra-:a (ypannesze Knanefipoua - MeHlleneena) .

!'eua 2. Sneueumu Knoccl[tecKo?) cmamucmurcu
Pacnpe4eleuue Maxceerra (pacnpe4elenne MoJreKyJr rro a6comorrrurv
Eaponerpuvecrcar {loprvryra. pacnperereHae Eonsqr,,raHa, pabupeqenenze Max
I'enta 3. Pea,tuuue zasut
V'panneuae B an-gep-Baarrbca. I4soreptru
Teua 4 nepeoe HaHqnl

perurbHoro ra-:a. N{eracra6u,nsuue

vparHeurae nepBoro HalraJra repMoAr4HaMraxra. Tennoerr,rxocdr. 3asuculaocrr re KOCTI4 IZ,IEAJII,HOIO
fiBa or BlrAa npoqecca. Pa6ora, coBeprxaeMa.,r ra3oM rrpu r{3oqpoqeccax. (remoral Qyurcqrax),A 4ua6 atuuecnufi np oqecc. Teuo duKocrb .r,BepAbrx reJr.

2 ceruecrp
PagAer III. 3,reKrnruqecreo H MarHerrr3M

Pit6 ora carr sneKTpo crarr{qecKoro [oJrf, . If aprcynxqu_r ua

Teua 3.llponoguznrz B 3neKTpnrrecKoM none
Teopeva faycca AJrj{ gJreKTpar{ecKoro IroJr.rr B Alrgn rpalr€)crca,
ztt4yxqu-a) B Ar4gJreKTprzxe. .{usleKTpuqecKa.fl np )KeH}{o()Tt4gJreKTpuqecKoro rtor.fi B Ar,I3JreKTpI4Ke. Onex sr.ro]tetvlbr
npoBoAHr{KoB r.r KoHAeHcaropa. Sler<rpuuecxax Onrep1u_a
3ap.rr)KeHHoro npoBoAHrlKa, crrcTeMbr IrpoBoIHr{KO tilqexlKofo
ncuq. O6reNaHar flJrorHocrb 3Hepfn]t gJreKTpocrarr{
Te'uct 4. flocrosHHrrfi alexrpwvecrcufi rox
XapaxrepncruKr4 3JreKTpocraruqecKofo roKa: [Jro
3neKTp t4 LlecKoro roKa. Cropouuue czllr. pa:Hocrr



llarcos Aunepa. MaruurHas r4Hlyrcqdq. 3arr:u Buo
JlopeHqa A cnra Arr,rlepa. Barorc c roKoM B Mar
4efrcrnyrouluir, ua p"TlI- 

: roKoM Bo BHerlHeM oM rroJre. MarHuruoe irone nprnrornaneiiqoro u
]:pyf 

ololo ro KoB. Maruru :uoe ns azrrad4efi crnze

3axou Eprocrepa, 3axos Ma-rroca. z{ryccrneHHa.s orrr4i{egKar aHrz3orpon'.,r.
BeurecrBa. 3$$exr Oapa4el. Hoprvran{nar H aHoMiurbH at aulprrcpcuu.

Cogepxauile ;ra6oparopHbrx sadsrflft [o nucrr rrrl

ero pelref{rze.
v ero pe[reFrve.
perrreHrre.

AKT}II}]FIO(]Tb
BeurecrBa. 3$$exr Oapa4el. Hoprvran{nar H aHoMiurbH at aulprrcpcuu.

1 ceuecrp
Cogepxauile .na6oparopHbrx earimuft rro Ar{cq

Jla6oparopnaxpa6ota*f9 r4zyteuzEreopl4rr rofperxHocrpfi. onpegerenze o$rerr,ra r{Hnr.rHApa.
,Y^9^"^1:"*ax pa6.ora {: t:t^Tn"""r! a""ur"n" upurr1ur"n"no.o'our*;;;; ;J"p;ffi;;
Jla6oparopuax paloraNe l-9 onpe4e,lreHrae MoAyn.,r cABHra MerannoB ,"r"o;; [fi;;rsrx rcorecianufiil.

Jla6oparopnax pa1ctra Np 2-2 o"p@ Pefiuo:rAca
MeToAolvr fiaAarouefo B )r(rrAKoCTH rrraDrrKa

aAIdAoaTEiI Bo:tAyxa

Jla6oparopu ax pa6ora Ng 2-j Onpe4en

IIa6 op arop H at p a6 or a i\ie 3 - 1 I4syueHue 3reKrpr4qecKoro norg
Jla6oparopuan pa6oraJ\b 3-3 Mocrosofi MeroA r.rsuepeuufi
Jla6oparopnax pa6<tra i\b 3-B I4syueuue flBrrelvr ^r^r,m{A-.^
CC)IIp OTI4BJIeHLLfl MeT[UIJIacc)Ilp oTI4BJIeHILfl MeT[UIJIa

PzBler V. Ouruxa
Jla6oparopHat pa6otal'lb 5-3 onpe4eleuae ArriHrr ceerosofi BoJrHbr c rrroMonlbro ftoneq Flgoroua
'Ila6oparopuan pa6ora Ns 5-5 onpeafren'e AJrrrH'r ceeroiofi 

"oorru, 
;;fi;; 4n$parqurlnrnfi



-rdHTepaKTvBHa.rr neKrlr4l ( revr,a Ns8 pas4el l,
pa:4en 5).pa3Aen )).

.,un,,#iITHH;::TffffiH";#:T:Til,'JT:ff""(fl-,:trffi.,:ffiJ.'#11J:';T:,:,Jb,,,'#:iJ,l:'.:
npaKTr4KyMa

flpaueueHae Myrrbrr.rMegza refuonorufi: npoeeAeH4e neKrlaoHHbrx r{

hH$opruauuoHHo-K^- -- -- oJrorrdv nJr.rr
leryrqeri yue6uoft4esrer ner, Sklrpe, yue6uo

TTpITMeHAMOCTH.

qufi monrporb ycfldnaeMocrrr
rrp o rIEAE Hr.rrr pErIrrrHr_KoHTp

1 ce*recrp

pMa ABrDr(eHHlr MaT

rrEre.fl. Pa4nyc-aexr<
R,awryc KpvBa3Hbr

ynareJrbHoe 4nuxeH{e rBepAoro reJra.
bHoe ycKopeHr4{. Qnms MexAy rrkl

T_rrrue 
rzHeprlza-ttsoii qr{creMbr orcqera. I

rroHrrHe cr,rJrbr, Maocbr a vMtryrrbca. fpanHenue AsuxeHH.d. Tperr.rfi saxou r

I{ECKI,IX

PIKOB C

:lanttafr c
IIOMOIUbTo

rrnqrupruix_rlrl{JHfiu-K oJIOtI4l{ ALf, MOHLITOpI{H|
leryrueri yue6uoft4esrer ner, Sklrpe, yue6uo_rraero4l
rra nrarQopnae Moodle z .r

Jlexquouuue 14 rrpat yqH're xoH$epenqrzkt rro pe
cTyAeHToB.

6. OrIEHOrrHbr cpEACtBA [,nA TEKyrrIFro KCfHTpOJr.,
IIPOME)ITYTOIilIOfi TTECTAUUU fIO I,ITOI-AM OCI}OEHI,I,I

KOHTpOJT.tr U o.tIeHKLl

KoMn.rreKc B.nfY

yJrbTaTaM lIorura..rloB

YCfIEBAIIMOC'rI4,
Ar4CrU4ruMHlbr v
HOIZ PAEOIbI

Cacreua o'f0qeTa.

KTopr4rr. )Iunt<titrtas

brMlt u yuIC)BbtMLr

3aKoH I{troroua u
a 14 npeAeJrr,r efo

5. HeunepunaurbHbre cucreMbr oircqera. A6comornrre 14 orHoczreJrr,Hbre 14 ycKopeFrr{e.
cursr nHepqnu. -r -

6' Cacreva Marepl4aJlbHtrx rovln, I{enrp nHepqu}r (qeurp rraacc). Teopef.la o ABrDr(eHrr{rz lpHrpa

Hr4e TeMrrepurrypbr.



oro fa3a (ypanHeuue Knaneilpoua __ Me
cKr4e 3aKoHoMepl_rocru n Qurzxe,
vr4 paanpeAeJreHr4[,

Ba,n roqKa, Sasonar nueitrca. Crarrzcrzqe
MONEKYJI,

nbllMaHa,

Pefim

Ba).

Crarncruqecruft vgro,u

ycpeAHeHr,re.

AJII4HA

)Kr,rllr(o0Tr4,

coo6ogHoro

Ypa.eueuze

[pH r,r3onpoqeccax.
1 9 . A lua6 aru'ae cxuiT, rrpoqecc.

coBeprlaeMa{ fa3oM

3JIe KTpOCTaTHL| e()KOf o

f, B BaKlyMe.

3neKTpocTaTrrqeOKofo

u HanprxeHHocTblo

, 3JreKrponLr{afl

HAeHCaropa.

aKoB 14 KOHAeHCZrrOpa.

oJI-s.

a3HOCTb noTeHI{tn[IJI0B,

MAIHUTHOIO IIOI,'I.

Ma|HIITHO|O IIOflr.

oJreKTpoMarnn'ruofi

aHAyKTr,rBHocr. lloxr.r

ollHeHTarIV OHHa.S ilOIrp u3arfnu.

flpzHqrn cyreprro3r{qar{ M arHHTHux nlreft . Marnr'rnufi uolueHr.
I 1, MarnvrHoe noJre np.anaolune{Horo r4 KpyroBoro ro4oB.I l, MafHlrrHoe noJre uprnaolune{Horo r4 KpyroBoro ro4oB.
12, flerlxeur4e 3ap-DKeHHrx qacrlul B 3neKTpar{ecKrrx u MarHr,rrHblx rroJrrx,
13. 3anou - -- 

)HH
I J, JiIKOH

Maruuruar npo
14. Onsrr

HrrAyKrrulz. Ilpannlo JIeHqa.
15, CauonHA)/Krrrax v B3anMontraynq"". ZHlyxrznHocrb rr B3a.aM.rrafl,

pa3MbrKaHr,r.s H 3aMbrKaHI{t.
P et fi m uuz- xo nmp o n t Jfb 2

20. O6pnuME,re a neo6paruusre rpoqeccEr. Kpyronofi lpoqecc (qHKn).
21 . Ilraxn Kapno rE ero KlI,{ Ar.r taAeantHoro ra3a.
22.lrpuil\un Aefic'nu.a rerrJroBo fo 4nr.aren-fl u xoroAr4nruofr Ma,uuurr.
23. 3urponu-fl. 3axoH nospacran{_a oHrponvu.

Feilmuruz-xonmpono lvil 
2 ceruecrp

1. 3alcos Kynoua. Hanp.axeuu
nora. llpzHrrr{n cyn epno3r4rdr,u4 3JreKTp

2, florolc Harrprx(eHHocru. Teo
3. llpuueuenr.re reopeMu faycc
4. Pa60ra clrn sJreKrpocrarHqepKofo ronr, r-lupKyr4rrur HanpD(eH

TIOJI'.

5. floreuqnal. pa.Hocrr noieHqrzzuror. cs.flsr r\4el*Ay rroreHrll
3JreKTpocTaTHrrecKotf o roil.s.

6. ceo6ogubre u cB.fl3aHHbre 3ap-rrAbr B BerqecrBe. T'ur;rr Ar43JreKTprrKoB.

1. ceo6oaHbre u BblHyxaenurr! rcoredaHz.fl. faprraofr'veciKr4e MexaHH
xapaKTepacTaKH.

KI4C KOJIEOAHMfl, II, VX



MexaHrrqecKlrx t<oie6asuit. flourrzd o rapMoHr{r{ecKoM
aHmp

eHHbrx rapM( Hrrqecnr4 xole6arufi. Evennd.

Jrvr oy'(p,vrnasvruazr,AsKpeMcH'r 3aryxaqlzJl gJIeKTpoMatHIrrHrrX role6auzfi. {o6p{ruocrr xole6uLre,l.bH()ro
KUHrypa.

13' Bunyx4ennu I elerrpoviarHllTHble rc re6aHn.fl. Ann.rrury4a u 6asa BbrHyngleHHbrx
3.IIeKTpOMafHHTHbIX mOleuaUUfi. - - -^'--r''rrJAs Yaa DDTnJA!\Enflbrr

14' @apa4eerlcKa{ I4 MaKcBeJIJIfncxa.a rpaKToBKr{ .sslleHu-f, gneKTpoMarrpzrnofi un4y6qzu, Tox

+' LJro)r(eHrze B3arrMHO nepneHflaKyJrrpHbrx fapMoH'I{ecxux xone6aszft .

5 3aryx*orq"",..";;:1";ff###";:ii3[","T,"[:[ffiil""1,i#ffi#5:Jffi:f,ilx;",,."0
/le Kpe MeHr 3arryaHtfl Mexa H arl ec Kux rcole6aH aft .

9:^^9.::f:i:lT]: MexaHuqecKrre Kore6aHu.f,. {rnn"rysu vr 04. npu BbrFr),xAeHHbx
ildexaHaqecKzx Kore6anu.sx.

7, MexaHzqecxufi pe3oHaHc. p{s onaHcurre Kpr4 Br,re. Coornoruenz_q QttsaMz SrlHy:x(AaroflIefi
cr4Jrbr r{ cKopocTr{ nprr MexaHr4qecKoM pesouauce,

8' Mexatr'sru o6pa:onauur rnlefauullec,.]rx B JrH B ynpyrofi cpeAe. rpofaoirru"re u noneperrFrbrenolu',-BorHoBoe )/paBHeHae r,r ero pdureuue. faprraou""""niu. 
"orrrr", 

, 
"r *ul

9. Oa:oea.fl cKopocr6 u 
'ucnepfus 

uor". Bonr,ogofi rlaxer r.pyrrro"ui
10, flos.srze o KorepeHrHocrra. 

{nrepQepenqus sor'. crorq"" uon"ur.

l] *"j*il":1"""f xlHrvn fan!'roHz're"*r" 
"n"*tpo^,fafHr{rH'r" 

non.ou",fu" LI 
",( 

xapaKrepprorr,rKH.12, 3aryxaroque orreKrpou{ruurHrre rore6aual. .Iu"roru,'--."rbfi;;;i" 
=*.r.urr ",lorapuQnuqecrufi ,AeKpeMeHr:aryxariux orreKrpoMarHrrrHrrx 

"orr"ouri"r. A;;dH;r xore6uLre1bHoro

cMerIeHHs.

pacllpocTpaHeHrrfl 3.

AJIIIHA KOf EPEHTHOCTH,

5. Heauepur4aJrr,Hbre
Culrr unepunu.

1 5 . cucrer'la yp asueuuiz Marcn efrna. orercrpouarHarHge none.
16. BorrHoecr v. DUJTIrUIJ( UTHdI,O l
ocTpaHeHr4fl 3.

17, OcHosHrle
D^-.-^- r^----- ' 3npprzx

floJlrl kl

II IIOTOK

perrreHr{e. Cxopocrr

14 3neKTpoMarHVTFIbrX

nue. Cneronoau.
repeHTHocrr. Bperux r,r

HquouHofi Kaprnrrbr or

Hoe pacnpocTpar{eHae

(ercauen)

a. Cuc'reua orcr{e'r'a.

3aKoH Hrrorrtna u
a 14 npe,4eJl;r ero

u ycKopeHr4e,

Peilruuuz-xoumponu llb3
1, 3,rercrporr,r arHLrrHafl fipllpoAa cBera. llpuurlzr noffreHca. 3anoHsr H-s a flpeiloM.freF,u5.

nomr. B errop flofi H'rzur a. ytMrry nb c gqeKTpo MarHr,rrHoro ilor.s.
Pe il n t uu z- xo u mponu llb 3

i ' JneKTpoMarHLlTHafl fipllpoAa cBera. rlpuurlzr noffreHca. 3anousr orp
A6cofforsrrfi u orHrrczreffiurrft noKasareru npenoMneH[.s. florHoe BHyrpeHHee

2. KorepenrHocrb rz MoHoxpoMprr.rqHocrb cBeroBbrx IponH. BpevreH:a|fl.

3, Onrzqecrc as, A,vrHa nyrz. OnlaqecKa, pasHocrr, xo4a. pacver
AByX KOfepeHTHbrx HCTOqHIZKOB.

4. llolocn panuofi TonillrrHbr rr paBHoro Hax;roHa.
5, Ilpocrp aHOrB eHHar KorepeHTHocrr. pa4wyc no."p"ir"rro"r",
6. flpunqran fiofireuca - @peuela. Mero4 sou Opeuel.a. llp_a

cnera. {uSpanqzr OpeHena Ha KpyfJroM orBepcr}rr4 r.r Ar.rcKe.
7. AuSparcqnr OpayHroSepa or 6ecxoHe.{Ho 4lzuuofi np.ruoft ilIenu.
8. la$panqnr @paynrosepa na o4nolrepHofi auQpaxqutuuoft perue*e.

rrpouexyroq Has arrecraq[q 
''o 

rrroraM ocBo gHr{fl ArrcqurrJrrrH},'
Bonpocsr K 3K3aMeHy ( I Oenaecrp)

1. MexauaqecKoe ABr.xeHue KaK npocrefi'ra.a 0oprp lu^."*,"" ,ur"
flpunqun orHocureJlbHocrpr farzre-{. llpeo6pason auuxlatm[rer. pa4uyc-""n op'2' MarepuaJrbHafl' ror{Ka ('racruqa). Tpaexropu.u . pqwryc Kpr.rBLt3HL,r

rcrs u nuneitHoe ycKopeHue. rocrylareJrbHoe a"^anr6 TBepAoro reJra.

4' flepnsrfi 3aKOH H*oroHa vil'"flT.,e HHepqlranr,Hofi cucrel*r orcqera.
troH.srr4e cHJrbr, Mac0bl vr prMrrynr>ca. vpanHeuue ABIDKeHI4q. Tperufi 3aKOH
ITpI4MeHI4MOCTH.

cr4creMbl orclrera. A6colrorntre i.r oruoctz,reJlBHbre

cKopocrb u nuneituoe ycKopeHue. IocrylarelbHoe ABr4)KeH
u. Jluseffiuax

3. TaHresrluanruoe u HopMirJrbHoe ycKopeHr{{. Cb.sss- Me)KAy rrll bIMI,I V VIJIOBbIMI4
KHHEMA'I'l4 L{OCKIIMII BEJIIZIII4HAMV.

6. Cucrerua Marepr4€rnbHblx roqeK. L{errrp HHepquu (Ueurp
aHepqHa,

naacc), Teo o ABrDr(eHr4rr uer{Tpa



7, floHsrue a6colroruo rBepAofo rela. Moueur
8. Teopervra Lllrefiuepa.

14Hepllprr4 TeJra.

9. rryJrbca. Vpannenhe MoMerFrroB. y
ABVx(eHv HenoABr,DKHofi oczl10. urperufr3aKoH Hudrona.

1 1. 3axoH coxpaHeHu.s MoMeHTar rrMrryJrbca.
12. Pa5ota H oHeprlrr B i\4exaHaKe. 3Heprar KhHerHqecKas H
I 3 Vpaaueuue Hepa3pbter+ocru.tVpaBHeHue Bepuynn4.
14. floHqrne r.rAeaJrbHofo fa3a, MolercylrpHo_KuHerhqecKoe

ldarpocronlrqecKae napaMerpl,r crrcroMbr,
15. BnyrpenH.ss sHepH{tI I{AeaJIbHoro raga. r{racro crereneft cso6oarr.

sHeprrzt4.

16. fianrcnue ra3a c roqKrr 3peHH{ MoJreKynrpHo_x4Herzuecxofi
MoneKyJrrpHo-KHHerpIr{ecxoft reopulz.

17. vpanHeHne cocro.rrH'r a4ezuiruoro ra3a (ypanHeHfe Klaueftpoua - i\18. lraHanazqecKue n craruipvtrrecKne 3aKoHoMepHocru B dusuKe.
r{ccJreAoBaHuJr crzcreMbr. lloH,srue o

I 9. Pacupe4eJreHrre Maxcser
20. Eapouerpzuecra.a Qopu
2 1. Vpanneuue Bau-4ep-Ba

Ocnonurre repMoAzHaMrzqecKr4e rroHr.rr4rr: nuyrpeurJrr gHepflrr,
n epBoro IJaqara TepMoAr.rHaMU Kz.

22.3asnclrMocr
,pH a3onpoqecQax. 

b TenJIoeMKOCTH VAeanbHofo fa3a or Br4Aa Ilpoqecca.

23 . Alua6aruqecxafi npouecc,
'24, tJ6paruMhre r{ neo6paruusle rpoqeccbr. Kpyronofi [poqecc (quKn).
25. I{nru Kapno u ero KfI! Ar.s HAeiurbHo.o 

"u.u.26.lrputt:];wr Aeftcrru.a remroBolo ABlrrareJltr a xoJroArrrJrbnoft vralrzrmr.

Bonpocu r{ 3K3aMeHy ( 2 ceuecrp)l. 3aros Kyloua. Hanp.uxeunoerb gJreKTpocraruqecrforo noJr_rr,

2.

3.

4,

norl. IIpnnuun cyfiepno3rduur1 sneKTpuqecnux noleft.
flororc HarrprxeHHocrz. Teoperraa faycca Anr oJreKTpocrar'qecKoro [oJr
flpunaeueuze reopeMbr laycca Arr pacqera nolefi.
Pa6ora cun gneKrpocrarrllrecKofo roJr_s. Iduplcyrlrqra-r
TIOJI'.

5. lloreuqual. Pa:Hocrt rroreHrlrlzrJroB. Cs.sss
SneKTpOCTaUH!IeCKO[,O rloJrt.

6. Cro6o4urre pr cB.rr3aHHbre 3ap_rrAbr B BerrlecrBe.
o p r.i e HTaTIHO H H a.g IIo.Irsp H3 arfr4vL

1. rlon.rpusonaHHocrb. [Hslerrpuuecra;r Bocnpzr4Mrrr4Bocrb BeluecrBa
reMreparypbr.

8. Teopeua faycca 4lr oJreKTprrqecKoro noJu
{zslerrpuuecra.r npoHlrrlaeMocrB cpeAbr.
AII3JIeKTDHKe.

9. Paclpe4elenue 3apqAoB B rrpoBoAr{uKe. 3nexrp{crarilqecKoe
upoBoAHr4Ka. 3lenrpocrarr{qecKar 3arur{Ta.

I 0. SnexrpoeMKocrb yeArrHeHHoro npoBorHl4Ka, cr4creMqr rrpoBoAr{r4KoB t4
I1. 3Heprur 3ap'KeHHbrx yeAVHeHHoro npoBoAHr{Ka, c,creMbr rrpoBoAH

JHepfu.q 3reKTplzqecKofo IroJIr, O6r,eMHa.S nnOTITOCT| 3Heprun sneKTpr4
12. XapanrepvqlrKtrgJrerrpvqecKoro rroJr.,r 14ycnoBrrseio cyrtecrBoBaHprq.

3neKTpoABrDKynIas cHJra, Harrp'rxeHHe.
13' KnaccprqecKa.rr gneKTpoHHiur reopv-s sJreKTponpono4rMocrz Mer€urJroB rr
14.3anoH Arvruepa, MarHrarHa.f, ingyxr\kra.3axon Erzci - casapa.

llpzHqzn cy[epno3ur1rrv MarHr4THtrx toleft . Maruururrfi 1aorarrr.
^ 

t^--,-----^ ^ __ _ -15 MarHzrnoe iloJre rrprMon"n"OJ ofo 14 Kpyrosoro roxols.

Ma|HT4THOI'O UOI_S.

loTeltuHzulbHaq

B Ar.rsneKTpr4Ke.
Harlpxxennocm

3
SJIE

MePr,qy noTeHrlr4aJro

Tunu Ar4oJreKTpr4KoB.

BHeHr4e BparllaTeJrbFloto

BaHHe TeMl[repaTypbr,

paBHopacry)eAeJreHr{Jr

OcHosuoe yparlHelJHe

Craruc'rurqecnrafi rue.ro,[

,IEIIJIOTA. Vpanueuue

coBeprxaeMarr Fa3oM

3neKTpOCTaTnqeOKofo

B BaKyyMe.

SneKTpocTarr4qeoKofo

H IIanp.TDKeHHOCTbIO

, SJIeKTpOEIHa.II

3aBIZCHMOCItb

BIryTpr4 u

cMelr{eHrre.

NO,ffI B

cHafiyn<u

caropa.
KOB H KOHAeHCaltOpa.

noJls.
NOTCIIUPIAUIOB.

HeAOCTaTOT{FIOC!tr,.

OT



16' tlaprcynrqar Be*ropa MarHr.rrHofi rzu4yxqua. 3axolr rroJrHofo roKa.
coneHoaAa vropoI4IA.

11.
18.

19.

20.

21.
22.

Maruursoe nsazuo4eftcrBr4e lroKoB H eAlHkn\acr4nqr roKa _ €tMncp.
lruxeuue 3ap.{}(eHHbrx qacrrrl B 3neKTpLIqecKI4x Ir MarHlzrHbrx nonqx.
Onrrr Oapa4er. MarHvrsuft rroroK. O{C uu4ytrqnv. Ouronnofi

TT.^^-,--^ r^-----vH Iy lr.r\ur4. IIp ae un o JIeHqa,
Cauouugyrqnr u Bar.rMor4HAyKr{prfl. Zu4yrcvnuocrt
pa3MbIKaHH.fl I{ 3aMbrKaHur.
Sueprr.l.r MarHr,rrHofo nonx. Q6reMHa.rr rrJrorHocrb oHepfvrr MarH
cno6o4Hrre u BbrHy)r(AeHHbre KoJre6anus. fapnroprrauecKue MexaHr4

Cucretra ypanneurzfi Maxcserra. 3lexrpouarHurHoe noJre.
S,rercrpouar-HHrHas ilpapoAa oBera. flpuHqran nofi1eHca, 3ar<oHlr
A6corrorurtE n oruocnrelrguft [oKa3arer' rrpenoMneHr4s. fionuoe

xapaKTeprr cTr{Kt4,

23. SHepra.rr rapMoHr4qecKl.rx MexaHr{irecKr,rx rcore$aHufi. lloH_f,rrae
aHf apMoHt4 r{ecKoM ocIIr4IJr.flTOpe.

24. CroxeqLre oALrHaKoBo HanpaBJreHr{brx lapMoHr,rqecxrx kole6 awrit.Buesvs.
2 5 . cnoxenze B3ar.rMHo rrepneHA4KyJr-rrpHbx rapMoH'qecxnx nore6anzft . d
26. 3aryxarorrlr4e MexaH'lrecK'e ione6anu-s. r{acrora, nosQ$zqzeHr

AeKpeMeHT 3a.ryxaHnfl. MexaHuqecKzx r<ole6anzfi .

27. Batuyi<geHHbre Mexa*r.rqecKr.rel rcone6auHl. Arr,rnlnry4a a Qasa ,,pH BbrHy
rcole6aHasx.

2.8. Mexaur'r'{ecxufi pe3oHaHc. pegosaHc'rre Kpr4Bbre. c$oruorueuu.r v
cvrlrbr 14 cKopocTrr npr{ MexaHH]rrecKoM pe3oHaHce.

29. Mexasusu o6pa:onaHlrr MexaHlrr{ecKrrx BoJrH B y4pyrofi cpe4e. flpo
BOJrHbr. Bonnosoe ypaBHeHr4e Ir efo perreHue. fapnrqnu\recKHe BOJrHbr H

30Kone6are*Huft ;JJ#T"*d;"ff .-":T";i,?t"TiTffi:1J."""J#jJ
31' 3aryxarorque gneKTpoMarHHTHbre xole6aua.s. gacrora, Kogl

lorapu$nraqecxzfi AeKpeMeHT 3ATyXAHr4fl rner<{porraarHa.rHbrx
xole6arelrHoro KoHTypa.

32. BrrHyxgeHrbre 3JreKTpoMafHr.rrHbre nore6anz-fl. ArrllraryAa
gneKTpoMafHHTHbrx rcole6aHuft .
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