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1. UEJII4 Arrcqfirr.IItrH6r.
IlerqMll ocBoeHprfl nncur,l]Ju4Hr,r <<(Dusu ser.flercjl o6ecle.reuue 6y4yrqero cfiequalHcra

HayuHofi Qusnuecxoft 6asofi, ua xoropoft n strcurefi uqecroft ilrKoJre crpor{rrcf, o6qeumceHepHas, v
cnerlr4irrrbHar nollroroBKa. flo crenosareJrb Hoe r{3 Suzuxu nr,rp a6atrrn aer cneqz$ u"recxzii l\4eroA
MbInrJIeHI,It, Qnsuuecxyro I,IHTylrrIr4ro, r(orollbre oKa3br B ecr,Ma IJTOAOTB OpHbrMH kr r! Apyrax Frzr)/Kax.
Cneqaarncrbr, noryrluBruue rxnpoKoe tf n:uxo-uare r{ecKog oopa3ol}aHne, Mory't catvrocrorl're.rrbHo
OCBAI4BATb HO BbIE TCXHI,IqEC KHE HANDABJIEH LI'. pa6oralr B Hr4x, JrerKo nepexol,alb or perusHnt

ocBoBHr4f

3aAaqu ArrcrIHrrJrr{Hbr:
. Teoperl4r{ecKaq noAforoBKa g o6racrH cpusunn, no3Bor.rrcrqar 6yayruav um(.eu(lpaM

opr4eHTupoBarbcrr B rroroKe Hayuuoil u rexsuqecxofi opMarlr4r.r H ooecnequBaitoularr ltM uo3MolnH ocTb
HcnoJrb3oBaFrli.rr H o Bbrx $ n:uu ec rcux npr.rHr_u4rroB B

oAHHX 3aAarr r( ApyfHM, r4cKaTb HecTaHAapTHbte H

np o $ ecc uoualt H ofi rr,ro 6nls socr u c ner\:aurncroB B

. QOpMTZpOBaHUe HayqHoto MbilrrJreHr4r,
nphMeHuMocrr4 pa3rHr.rHtx SusuvecKr4x nou.arufi,
AOCTOBepHOCTH pe3ynbTaToB, rronyqeHHblx c
MeTOAOB TZCCIeAOBaHHS;

. errpa6orKa [pHeMoB H HaBbrKon peureHzfi
rroMorarcrurrx cryAeHTaM s AartHefirxeM peurarb r.rH

. o3HaKOMJreHI4e CTyAeHTOB C C()BpeMeH
HaqUUIbHbIX HaBbIKOB npoBeAeHUq 3KCnepI{}v{eHTZul

ts reuuit r4 o rIeHKlr nof p erxH ocre fi ueurep erufi .

2. MECTO [rlc\rlnntr
,{ucquunHa <(DHaHKaD orHocr,rrct x 6asoeofi.l

flucqurluua onupaercr Ha 3HaHHq npeAMeroB

fllaHr,rpyevbre pe3yJrbraru o6yueunfl ro llucrrnnJr
ocBoeHr.rq OIIOII

ur.4qHl{bte [yrn, r{TO oco6ersno BaNJ{o AJII
ntx yc KopeHHof o pa3BuTVs TexHyrK.pr

ooJlacT.rrx, B KoTopblx oHlr olleqllta.JrH3hpylo'rcr ;
rlacTHocTH tlpaBHJrbHOfo rroHr4Ma.Ht4fl fpaHr4rl

B, T'eopr4t4 VI yMeHI'1,.fl O(eHltl]arb c'fellet{b
3I(CTEP AMCHTAJI6HbIX I4JIfi MA IEMATfi I-IE{]KIIX

rclnrperudrx 3aAaLr r4:l pa3Hbrx o6naclefi ltu;.zuxu,
)HepHbre 3a4aqu.

uayuHoqui anrapar,lpoft
HayqHr,IX ucclegonaHufi

z nsqtabou(a y Hrrx
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COOTHeCeHHLIe C IIIaHI4pyeMbIMfi pe:Jynb'Ia.T'aMu

flrtaHrapyelrue

Ar4CUr{IInr4He,

pe3yJrbralrbr ooyqeHr4r flo
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Vpoeenr, ocBoeunt
KOMTETEHUI4I,{

KOMI]eTeHr+r4lr)



yK-1 llolnoe ocBoeHue

KOMTIETEHUHI4

3namt: rr-rpaBuJra cocraBJreHr{l

AoKyMeHroB ; IJpaBrr ila ocpopM.

Su6nuorpa$uqecKr4e orvcaHw:
Vtwemo: BbrAerqrb 6agosrre
3A4arrn; oooTHocr4Tb pa3Hopo
cr,rcTeMaTIr3r.rpoBaTb r,rx B pal

Br4AoB npoQeccuoHalruoft 4el
Bnademu: [panrr,rqecKuM orr
uu$oprvrdriuoHHbrMtr racTor{Hrzx

AHilIHTI4qECKI4X

EHflg CCbIJIOK HA

cocTaBJrqroxlr4e

lrlble sBIIeHut tr
rNax us6pauHtrx
'EJIbI{OCTI,I,

,nou pa6orlr c

IMI4,

OIIK-1 lloruoe ocBoeHne

KOMIIETEHIII{I4

3namo: ocHOBHbre 3aKoHhr ecl
OCHOBHbIC 3AKOHb] H METO.IIbI O

Ar4Cqr4rurrdH,

Vuemt: ilpr4MeH.flTb ecrecrl
aHxeHepiHue sHaHvrs, Arrs

KoHcrpylirpoBaHus. u npor43B(

TOXHLIKI4T

Bnadem6: MeroAaMr,r

rrpoeKTr4poBaHur rexHo xtruit
Ha ocHoBe ecTecTBeHHoHayqHb

guauwit.

)cTBeHHbIX HiIyK;
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OIIK-3 flonHoe ocBoeHr4e

KOMTIETEHIII,iII

3 u amu'. qrpraHqransr opf aH[BarIr

excnepu{reurzrJrbHbrx
IlpeAeJrb}ilbre ycnoBufl rrp

Qusuvecltoro oKcnepHMeH:
xapaKrepHcTvrKlr w pacflpeAen
BEIVqI,IH]

Vnemu: pa6orars Ha ocHOBHbr)

onrr{qecRax npz6opax; cocrar
npoBeAerilrs sKCl

uccleAodau uia; o6pa6 arbrBarb.
npeAcraqJrqrb r.r oSoprvrru
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t/50

2 Kr,rnerraarrara

BpaqaTeJIbHOIO .@uXeHIlU

2 2 4 6 l/12,5

[rurauuxa
nocrynaTeJrEHoro

ABITDKeHIIIfl

a
J 2 6 l/50

4 ,{unauura BpatrIareJrlHor
,IIBI,DKEHIIII

4 2 2 4 6 l/12,5

) OurosHofi saroH

AI,IHAMUKLI BPAIIIATEJIbHOTI

,IIBIDKCHII.'I

J 2 6 t/50

6 3arou coxpauenra.r

IlMrryJrbca u MoMeIrTa

I{MIVJIbCA

6 2 2 4 6 ll12,5 Fefinunr-
rorrponr J',lbl

3aron coxpanenr,r.r

3Heprulr

7 2 o l/50

8 Sneuenrrr MexaHr{Kr{

xLLTIKOCTefi U ra30B

8 2 2 4 o I/12,5

9 3neuenrrr cuerlr{aJrEHofi

Teopnu oTHocr4TeJrbHocTrI

9 2 o t/50

II OCHOBbI
MOIEKYI.qPHOIZ
OT43Iil<VTT4

TEPMOIT4HAMIIKH

l8 IO 20 45 9/19

10 Monercynrpno-

KI,IHeTr,rlIeCKa{ TeOpUt

TA3OB

10 2 2 4 6 l/12,5

ll Sneuenrrr KJraccruecKofi

CTAT}ICTIIKI{

1l 2 5 u50 Pefirunr-
ronrponr J',1b2

t2 Peanrnsre rasu 12 2 az 4 f l/12,5

13 Csoficrsa xn(Kocreft 13 z f lls0

t4 Cnoftcrna rBepAbrx reJr t4 2 2 4 5 l/12,5

l5 @asosrre paBHoBecr,rf, r4

Qa:orue nepexo4u

l5 2 5 l/50

t6 Sneuenur Quou.recroft
KIIHETIIKI{

t6 2 2 4 I/12,5

t7 flepnoe Haqalo

repMoAr,rHirMrrKr.l

t7 2 Us0 Pefirralrr-
rorrponr Nl3

l8 Bropoe HaqaJro

TepMoAnrraMr{KI{

18 2 2 4 4 lll2,5

Bcero sa I ceuecrp 1-1E 36 18 36 99 L8t200h SrraueH(27)



III9JIEKTPI4TIECTBO
MA|HETI43M

22 l0 l0 66 11U26

I Sneuenrrr reopuu rrors 1 2 6 r/50

2 Hanprxeunocrr
3JIeKTp O CTaTI4TIeCKOTO

floJrr B BaK]5iMe

2 2 2 z 6 l/17

J llorenqzan
9JIeKTpO CTaTr4rreCKOrO

NOJI,'I

a
J 2 6 l/50

4 ,Qonerrpuxu o

SneKTpr4lrecKoM [oJre

4 2 2 2 6 l/17

l flpono4uuxz n

9JreKTpI{TIeCKOM rroJre

5 2 6 1/50

6 Ilocrortrnrrfi
gJreKTpl.MecKrafi ror

6 2 2 2 6 t/17 Pefirnnr-
xonrponn Nol

SnerrpoQusrvecrlre
uccnelloBaHr{f,

2 a 6 t/50

8 Manrr,rrnoe noJrg B

BaKlyMe

8 z 2 2 6 L/17

9 Marrurnoe noJle B

BEItrECTBE

9 2 6 us0

10 SnerrpouarnurHax
I{HAYKIIIfi

10 z 2 2 6 l/t7

11 flnuxenue sapxNennofi
qacTurFr B MarHI4THbrx rr

SIeKTpI{EIeCKLIX nOJIf X

ll 2 6 t/s0 Pefirunr-
ronrponr Jtlb2

IV KOJIEEAHIIII 14

BOJIHbI

2 6 2 2 18 3/30

12 Mexanprsecrr,re
rone6aruu r{ BoJIHbI

t2 2 2 2 5 Ur7

t3 SnerrpouarurrrHbre

rone6arilr.f,

13 2 o U50

I4 VpanHeuur Marcnelna,
3JIeKTpOMarHr{THbIe

BOJIHbI

t4 2 o U50

V OIITI,IKA 2 8 6 6 24 4/20

l5 f eouerpuvecKa{ onrr{Ka l5 2 2 2 6 t/17

t6 HHrepQepenqrul cBera 16 2 2 2 6 Ut7

t7 [u$parqur cnera l7 2 2 aL 6 l/17

18 Ilompuaaqur crera,

Arrcnepcur cBeTa

l8 2 6 l/50 Pefirmrr-
xourpom N3

Bcero ra 2 ceuecrp
,, 1-18 36 18 18 108 L8/250 SnsaueH(36)

Illroro rro Ar{cqrrrlJrIrHe l12 11 36 54 207 36l22Vo 9xraueu(63)



Cogepxanne JreKulr0H

PagAer I. MexaHr.rKa

TeNaa l KzFeNaaruKa noc1ynarelHrcrro AEiLDKeHu.t

Baegenne. flpe;1uer Querzrcn, MeroArr cpzsauecx

reopHr. BanHefiurue grarrbr Hcroputr Qusuxl.r, Polr
pa3Brdrr4e Qusuxu. Polr $u:uxu B craHoBrreHHV r4H

coBpeMeHHofi {lusurlr.
Hexoroprre cBeAeHr4.s [r3 MareMaraxrl. Polt na

rlpon3BoAHbre. I,lHrerpapoBaHue. O ctrtrcle [po]r3
3aAaqaM. 3leueurrr eercropuoil alrc6prr: oflpeAe

BeKropoB, arz$$epeHqupoBaH ue BeKr,opHbtx BeJrHqfi

cBeAeHLts r43 Teophr4 BepotTHocTr,t.

Kaueuaruxa KaK pa3AeJr MexaHHKr{. MerxaHnq ABIDKeHyTe KaK npocrefturar (loprraa ABIaN(i3HHt
MarepHH. Marepuar sHar roqKa (uacr aqa). Cucrevra . I44epquanblr6t e cr{creMr,tr c'Tcqera . P a11vry c -
BeKTop, llpanqnu orHocureJrbHocrLr l-an ule;r. Tpae

IgUA2-naEglaA'uKa BparuarenbHoro ABr4xeHrrt

, llo crynareJrb Fr o e AB r4)KeHr4e rB epAo ro t-eJr a.

Pa4nyc KprrBH3Hbr rpaeKropr.rr4. ITu:erefi:uas, c u luuefiHoe ycKopeHrr:e. T'anrenqprar6Lt()e v
JIOBbIM14 KUFIEMATHqECKI4M}I BEJIAqIIAHaMU.HopManbHoe ycKopeHr4s. Css:s Me)KAy luuefiHuuu l.t

Te\aa 3. IanaMulra nocryrarertuoro Aer4N:eHzs

.{nuaunxa KaK pa3AeJr MexaHHKH. llepnlrfi saKoH H a a nolr.arue r.IHepqr4aJrbHoi clrc'ireurr orcrrera.
Bropofi 3aKoH Hrrcrona H rtoH.srue currbl, Maccbr H aurrylrcai Ypaeuenze ABt4)KeHHrr.'I'perrlii 3tlKoH

Hlrcrosa u npeAeJrrr ero npr,rMeHlrMocrrr. Hepr Hbre cucreMbl orcqera, A6oolrolHsle z
orHocnTeJrbHbre cKopocrb n ycKopeuue. Cultr uHep . (enrpo6elrrlas, evrra, Cnla Kopuolrzca. Czo'relra
MarepuiurbHbrx roqeK, I{eHrp HHeprlntr4 (qenrp ruacc).

Tgrurg_4.,IIhHaMnKa Bpauare rul
floH.srr4e a6colroruoro rBepAoro rela. M<tuesr c . MolteHr HMfiynbca. Movesr prHepr-{}.rn. Teclpeua
lllrefiHepa. VpaeHeuue MoMeHroB (cs.t:s MoMeHra Lr nyJlbca c N4oMeHToM culsr).

5 .Ocs

YpaeHeHue Bpaqaren bHof o ABa)r(eHr4f, TBepAof o OTHOCUTeJIbHO Henon.Br.lluofi or:2. Ku uerlt.le'c ras
3Hepras Bparqarouerocr rBepAoI-o reJra. fnpocxonu ufi e$Sgxr. Cro6o4Hrre ocn,

6.3
3HaqeHue H coAep)r(aHue 3aKoHoB coxpaHeltar B Mex I{Mrryrbca. C)gruopo4H,ccrr

14:orponur [pocrpaHcrBa.

eopeMa o ,4Brr)KeHZr.l r{eHTpa H}reprrIt4H,

ryJl-bua

urce.3arcon coxpaHeHut
[pocrpaH crsa. PeaKr],re Hoe ABrur(eHue. 3axoH co

T9UA 7.3aKoH coxpaHeHH

Pa6ora, 3Hepru{, MoulHocrb, Csqsr Mexly rroreH eHeprueft u cul]oit. flrcH.rrrr,re

KoncepoarzBHbre r,r HeKoHcepBarr,rBH[,re culrr. 3axoH 14[ SHepfAM B Me)iaHHK:e,

BpeMeHr4. KoucepnaruBHa.s u Ar,rccurraruBHiLrr crurcreM

ICua_8-1rclagHlb_LIexaHnxu xuAxocrefi u ra:oa
06rlue csoficrea rxu4rcocrefi 14 ra3oB. VpaaHeHue

r.r rpy6rca rorca, VpanHeHHe Hepa3pbrBl-rocrr4. VpaeH

Brsxocrl. Te.Ieuae egsKoft xnnKocrtr. Oopnavla

xeHl4t B Q,optvle 3finepa. flole crcopoQreit, nuuuu
Bepr-rynrt t. l3ucre ura ypanH eH a fi ruL3oA[FraM r.rKtr.

MOMeHI|a rrMlynbca.

CI,IJIOBOIO IIOJI'.

0t2lnopo4urrcrr

g. IlaLmnHapuurfi rz ryp6ynerrrnufi pr;nctavsl

reqeHr,ts, I{upr<ylrqra.q cKopocra. floreHquiut suoe u peBoe Aqr4)r(eHu.r. ,{nuxeldlle reJt B r(zuKocrfix l,t

ra:ax, Teopelra Xyxoncxoro,
'eua 9.

llpaHqnn orHocr4renbHocrr,r Sfiuurrejina. Po"nl cBera. Ilcrcrylar tlocrorrHcrr]a cKopocrn cB era.
flpeo6pa:onaHal Jlopeuqa. JlopeuqeBo coKpaueHae HHbr r'l gaMeAJIeHr.{e BpeMeHu. Itelrnluerzclcrcnfi

3ueprar cBg3ti. lSoorHoruenHe r\4e)xAy nolHoiL{MnyJrbc. BganNaoceqgb Maccbl t4 3Heprv}1.,[e$ercr n,t

sHepruefi H HMnynbcoM qacruubr. lpaHuqa trphMeH

II. Oc IT3XKII I,I

TeNra 1 . MorexylspHo-rflaHeruqecra.s :reopl{f, ra3oB

rlacduirecrcofi (strcroH o ec rcr fi ) r\4exanHKrz.



Vpanueuue cocrosnvts. r.{.qe{InbHoro rasa (y'panueuue neftpona -- Meu4eleena) .

Teua 2. Sleuen'rrr ruaccnqecnofi crarucruru
n Susurcei CrarraclrEqecrufi nrero4 r.rccJre2loBaHut,I{unauu.rec Kue u crarucruqecKue

cl{creM. Oarosoe npocrpaHcrno, Sa:orar roqKa, s.refiKa. Ilousrue o rf;iurqr,rz pacflpe/leJreHr{f, ,

Cra'rucrnqecKoe ycpeAHeHrre. Pacnlle4elenae'Ma la (paonpe4eJrel{He MoJreKyJr ruo adcolroruslu

OcuonHue noJro)r(eHrr;r MoneKynf,prr{o-Kr.{Herr{qec

cr{creMbr. Manpocnou{lrecKae napa.nrerpol. flo
ToJIKoBaHrre reMfleparypu. r{r,rcno cr,eneHefi

3aron paBHopac[peAereHns gHepr't4n rro

MoneKynspHo-KuHerr,rtrecroft reopr,ru. Oc,uosHoe

3HaqeHprrM crcopocrn). Cpe4uue cKopoorr.r

Eomquana. Pacupegeleuue Marccserla - Bon

Terr.ra 3. Pea-nrnrre la-grr

Cuuu MexMoneKynspHoro n:annro4eftcrnur B

peanbHoro rasa. Meracra6ulrnue cocrorrrvr.

Arraop$urre v KpurcrannnqecKrre rela. l(pucrailwl
rJlacrllqecKa-a 4e$oprvraqun. 3axon fyra. lle$erru n

Igla repexoAbr

Teopprri BenrlecrBil. Murpo- I{ MaKpoco{lroqHr.rf,

LlAeiurbHolo rasa. MoneKyJrrpHo-Kt lFleri.{rrecKoe

lrorexylri. Bnyrpeuurf, grrepflrs r{AeaJrb}rc}n o ra3a"

cno6o4Or. /laueuae fa3a o roqKH 3p,eHus

HEHI4E T/IO.IEKYNS]PTIO _ KI{HETH'IECXOfi TEOPHH"

n. EapoMerpuqecras Qoprr,ryla. Pacnpe;lelenue

x. Ypannenue Ban-4erp-Baiailbou!. I,Isorepuu
Koe cocllo fl r{ne. E uyrperrr{Jr{ gHep f L{r peaJrbHoro

ra:a. 3$$ercr lftcoylx --'Ioucona. CxrureHHe ra3oB rr

Telaa4,'Cgoft crBa:ltaA(aaTqfi

Hr4e [rr43Krfi TeMnepalyp.

XaparcepucrrrKa )Kr{AKofo cocro{Hr,ur. (lrpgg11us xu4r<ocrefi. IinHxHufi [o]r.rrAoK. Ilorepxuocrrroe
Har.rDKeHr4e. Canu, Bo3Hl{Karoque Ha rpurofi )Kr{Anocrr4. Ooprvryna Jlan:raca. }'orosuq
paBHoBecr4r Ha rpaHr.rqe AByx cpeA. Kpaerofi yron.

TqaaleEaEgrga-TqgpAblx ren
K.anurrxpHrle rrBJreFrr{rl.

ra.r peiruerrca. latrcuuia [oprs46K. Yr4ryrax u
. Xu4Hze KpuoliurJrril.

@asrt relqecrsa. Vcrosl,rfl paBHoBecn.r Sas. Iz KoHreHcaqn.s. ITnasreHpre [r Kpr.roraJrJla3aqur.

ua (4uarparuMa cocrorHr,rx). 1f p oitnar ro r{Ka.Yparnenue Kranrefipon a - Ktayzuyca. @alosas

Teua 7. Sreuestu Ozgprqecxofi xuneruxu
lloH.srue croJrKr{oBeHrax. Vnpyroe H Heyrrpyfoe KHoBeHr4,s. flpraqe.lsuoe paccrorrHue. Pa<lcerqHue

qacrnrl. Cpe4Hrr 4ril4taa cno6ognoro upo6rlra. AeT{InbI,r ol'() paBHoBecr,rfl .

flou.flrue o $asuuecrofi xunerure. HepanuonecrFrbre vcTeMbr. Ilpervu peJraKcaq [r,r . AtBJraIg.Hfl ne perroca.

.{r,r$Sysur. Koodr$aqnenr: 4r'r$rf ysrEra. Terronpo crr. Koerf rfuqr{eHl rennorrpoBoAHoc'rz. B;rsrocrr
I,IqecKatl Iit Kl4HeMaTur{ecK€tf, B.'I:]Koc'Ttb.(nuyrpeuuee rpeune). KoeQ t[uqrneHr Br3K()crrr.

Tela
Crarucruqe crcwii u repMoAr{HaMraqecxufi ueroAu. T KaiI cplcreMa. TepuoTt,uHallu.{er)Kr{fi

npoqecc. OcHoeHrre repMoAr{HaMuqecrue

OopuyrzpoBKu nepBoro HaqaJra repMoAr4HaMr4

'5.: BHyTpeHHrn 9Heprrr.fl, paooTa, T,gfrJroT&.

YparHeulle nepBoro Harrara reFrMolIHHaMuKlt.

Terurodnaxoct. ilannc[[.{ocrb rerrJro€nrnocrlr fa3a ,or BHAa npoqeclca. (lDopMyna h4aiiepa.

uux (rernonax $yHxqur,). ApualanaqeorufiPa6ora, coBeprlaeruas rzt3oM rrpu r,Bonpoqeccax. 3
npoqecc. Temodnrrcocrb rBepAbrx reJr.

T9MA 9. lrcpaeggaJro rqpMeanHaMr{Ku

PasHosecHrre r.I HepaBr{oBecHble cocro.flHlr.f, cucreMbr. O6parurraqle uneo6paruMbre npoqecc;r. Kpyrorofi
rlpoqecc (qzu). (Doprr,ryrapoBKr{ Broporo Haqtua AaHaMr.rKn. I{lrxn KapHo rz ero KIlfl am
r.rAeaIrbHoto rasa. T'euloBbre ABr.IraTeJru V, xoJroA

ABurareJrf,. Snrponru. CrauEcrraqecxufi uec (rep
gHTponuu. CrarucrprqecKoe roJrKoBaHr{e BToporo xr

PagAeJr III. SJrercrDnqecrso rl rilarHerIlgu
TeNra 1. SreMenrrr reopuz non-fl

CranrpHue r4 BeKTopHbre rroJrr n Susure. .fpague

Porop BeKropHoro norx. Oneparop fauulnroua (ou

Heroropue r,rHTefpaJrbHrre reopeMbr.



Slerrpuuecrclrfi sapr4. Coxpaneuue vr Hm

floHqrr,re gJreKTpocrarr.rlrecKofo noJrr, CI,rrto

cynepno3r.{qr{H l)neKTpocraruqecKr{x nolefi.
SneKTpocTaTvqecKoro ilor.fl B nanyyue u e€

TeopeMbr faycca. flpurueueuze reopeMbr l'aycca ppt

TgUa:. noreHuuar sneKryo ) nor.fl

Pa6ora clrn oneKlpocrarr.rqecKoro nolr. I{up
Porop Hanp.xltteHHocrz 3neKTpocrartrrrecKoro
gnercTpocrarur{ecKoro floJlf,. florerqual.
nanpxxdnnocrbro gJreKTpocrarl,IqecKoro noJlg.

Srerrpuvecrufi uonrenr Ar,rnoJrfl (4nnon;Hufi
Mouenr cril, Aeficrsyrorqufi Ha AlrrroJlb Bo

SJreKTpr{qecKoM noJle.

BOCIIpUHMTIHBOCTb IB9III9CTBa IA ee gaSI4CL.II/IOCTB OT

rroJrfl B Ar,rgJneKTpr.rKe. Slenrpzuecxoe cMerqeH

,{uerexrpuuecKalr npoHurlaeMocrb cpe4sr. B

Ar{grreKTplrKe. fpauuvubre ycnoBrl.f, Anf,

4uererrpur". CeruerogrercrpaKr,r.

TeMa 5. flposoanuKu s gJreKTpr{qecKOM nonq

Pacupe4ereHr4e 3ap.flAoB B npoBoAnmre. 3ne
lpanuvurre ycJrroBrlfl Ha rpaHvqe "npono4uur-
o6ono.rrcH. Snerrpocra'ruqecrar 3arrlr,rra. Mero4

"up{rro4Hnx-4r.r9rertpur". Srertpo€tvtxocru

KoHlleHcaropa. 3rerrpuuecra.r gHeprrlfr ct4creM

tIpoIloAHHKa, cuoreMbr InpoBoAHr{KoB Lr

rrJroTHocrb SHeplr{r4 9neKTpocTaTr{qeoKoro rroJrr.

Tella6.[aarqqlEilrcnqry4sq rox
Xapanrepncrr,rKrd gJreKTpocraruqecKoro roKa:

SnexrpouarHaruoe nore 3eurrE. Snertpu.recxuft ro
DJreKTpoHoB r{3 MeruurJla. SnerrpuuecxIutfi ToK B

Hecalrocrosremnnfi rasosHfi pa3p{ll. Cabrocrosrer

saptad,. .{ucxpe'ruocrb 3apflAa. r}axon,Kyrroua.

JrvHr4vr (ttuuun HarrprDr(eHrrocla). flpunqnn
BeKTopa Halpl{}KeftrHoclu. Teopever f'aycca glr
c 3aKoHoM Ky"roua. flurlr$epeHqururbHaq rpoprr,ra

nqreft.

rllrr Harrp4xeHr{ocTtr SneKTpocTaT}rqecKoro HoJrt.

rorr.f,. Ioreuqua;rbHocrrr (nonceprauBHiocrb)

noreHrlr4aJroB. CB.rsr M:exAy [oreHrlr4aJnoM rr

paBHeHHe Jlar:utaca. Srrerrprr.l"recxufi ,AnlroJrb.

florelrqua-n a HanpffKeHHoc:rb lrroJrr,Ar,rlroJr{.

IneM gneK.TpuqecKoM nole. Sueprri,'r Ar.moJIs B

3aps4br, llolrpnsre u HenoJrrpnr,re fr4ofiexyJrbr.

HenrarluoHHas noJrfippr3arluu. llorupusyevrocru

). Ognotrro4 r:ias. u HeoAnropollH afl. narnpr4ititr\krn.

nonrppfi aqrzoHrroro gapn4a.,{uslexrplavecKafl

ireparyp+r. lleopeiua f aycca AJII eneKrpr4 i{ec;Kofo

(erexrpj.nuecrar unqyxqur) B AnenexTpr{Ke.

HaIIpTDKeHHOCTT4 S"rreKTpHlteCKOIO nO.[S B

fo nonfl Ha fpaHr{rle pa3AeJra ",n(HsJreKTpKK -

qecKoe noJle BHyTpII I{ cHalpy)KH [pOBicAIIuKa.

Q.nenrpuuercrcue,cBofierBa upor,opuqefi

fi. I-panr,rvnbre ycrrionr4ll Ha rpa.Hurle

rrpoBoAHr,rKa, cr{cTeMbr IrpoBoAHJaKoB r,r

roqeqnlrx 3ap.rrAoB. SHeprur 3ap.flx{eHHoro

Sueprrur 3neKrpocrarr.rqecKoro uon.s. O6,r€Mnas

'roKa. caJla roxa. VonoBx{e cvtuecrnoBaHu.fl
gner.TprrqecKoro ror(a. Croponune cr{Jrbr. Pa:noc'm HIII{UUrOE, flanpffmeHr{e, SJIeKTpCfArBliDKyIqaS Cplna

(3AA). Kraccu.recnar gneKTpoHHat leop?lfl oJIe irlrz ueranlos. 3aronrbr Oua pI ,n[xoym-
JIeHrIa n anQ$epeuquansHofi Sopnae. 3axonu Onaa u nx-Jlgnqa B uHTerpanr,nofi $opr,re. ilaxon Orrla

An.f, HeoAHopoAHoro yqacrKa qenn. Ilpanqna Ku
reopnH sneKrponpoBoAl,IMocrlr.

HeAocjlaroqHoc'rb KraccnqecKoii olexrpounofi

f eua-7. Bag5Ipq$r.rg4gscKr.re uccreaeBaHru

B BaKyyMq,, SrrercrpoHn as. o Mvrccvts. l'a6ora Br,I KoAa

ra:e. flpoqeccbr r4roHt4saL\uLr u perou6llna\vLr.
r,rfi rinosbri.i pa3psA. Bugu paip,rAoB. Ilonslue o

rrJrunMe. Cnoco6rr co3.traHr,rrr rrJrzI3MbL Kna:u HOCTb n[a3Ur,l. SlerrponpoetoAEtocrr, rrJrtr3Mbl

,{e6aencxufi paALry a (Ae6aencxar 4nuHa) 3KpaHHpo

rrJrzBMa H ee npr,rMeHeHrre. BucorcoreuneparypHat

TepMo.sAepHofo cHHTe3a.

TeMa 8. MarnarHoe nore s naxy-vl,re

nHs. Ilna3rvrer{Har rracrora. Hugxrcreunepzw plJlas

nra. Ilfo6neMa ocyqecrBJrenrr4f, ylpaBJrtrerrforo

3axon Aunepa. MarHpIrHas I.IHAyKIIrtu. 3atton Euo - (saxou Buo - Cayapta- Jllannaca). f]iousrue

Teua 4. Alrsnesrpurcu _E_gJreKrpggecl6eMlroJre

Cao6o4nrre H cr|-f,3aHHbre 3ap.rrAbr B BerrlecrBe.

Tr.ruu glreleKTplrKoB. I4onvax, gJreKTpoHHaf, u

MoneKynbr. IlorrprasonaHHocrb (aenrop rroJrrp

MarHurHoro nolr. [IpuHqr{n cynepno3r{qufi norefi. puna Jlopeu\au cktra, Auuepa. IJnlorc c



ToKoM B MarHI{lHoM rroJre. Marnutrtfi MoMeHT.

BHerrrHeM MarHu'rHoM nole. Marszrnroe [oJre rrprMo

uarsntrofi r{HAyKrIHrr. 3aron rroJrHoro rrtxa (reop

BaKyyMe. flpulreueurEe 3aKoHa rroJrHoro roKa Anfl pa

coneHouAa r,r ropoLrAa. Manrurnoe nsauuo4eficrnue

ABIDKyrrIero cs, sep s,na. kluuapuaurHocrb 9.[eKTpHqe

eSrperc.

Teua 9. Marnnrrroe noJre B BerrrecrBe

flonsrue MarHHTHoro MoMeHTa aroMa. Munpo- u naz roru. MorreKynrrpHbre r:orcr,r. HaviarHr.rqeHrrocrb

(nexrop HaMarrruqrrB anw,). MaruurHa.{ Bocilpt4r,rMqr,r BerrleoTBa Lr ee 3aBkrcllMocltb oT TeMrrepaq/pBr,

3axon rroJrHolo rora (reopeMa o qupKyrsqnu HHgcrH MalHr{THolto nolr) n Beu{ecrBe.

Hanp.rxrdnnocnr rv{arr{I4THoro noJlt B BeruecrBe. MarHrarnas [poHt{rraeMoorb opeAbr. Hlr4yrcqul
MarI{pITHoro rroJltr B BerllecrBe. fpanu.rusre ycnoBfiJr l1a uarnnrnorc) nor.s Ha aHunre pa3AeJra AB'/x opeA.

Tranrr nraruerr{KoB. ToqKa Kropu. ,{onrenu. Kpunar
Tenaa 1 0. SrerrpoMarnIarnas un.uyxunq

Onrrr Oapa.4er. Marurnrnrrfi noroK. 3.{C r,rnayx . Ocnonngfi 3aKoH gJreKrpoMarruaruoft r{HAylKrlrrr4

(sanou Oapa4e.r). Brmog ocHoBHoro 3aKoHa

sHeprHH, a TarcIte Ha ocHoBe elerrpoHuofi
uarHnrltofi I,IHA)/KqHIa II3 3aKol{a. coxpageHr{t

c aM or,rHAyKrl uu. Mu,4y xruB Ho crb. ZuAyrcrlm Hocrr, .e-r

n. Ilpanrano Jleuqa (sarou JIeHqa). ,Illuenrae

Horo co4eHor,rAa. f'orlr 3ai\4brKitHalr u pa3MbrKaHut

qern. -flueHr{e E3ar{MHofi un4yrquu. Bgalrunas

IJIOITHOCTb SHepr't4r,r Ma|I{TITHOTO rroJr][.

nocrd. Sueprnr MarHurHoro nors. O6;bel\.{Hat

{enxer*re saprxernrofi qacrursr B gJrercrpr4qecKoM H

3$Qercr Xorua. Ybmoprrenr,r 3aprxeHrrr,x qa()Tldr.

Pagrer IV. Kore6aHuq r eorurr
Terraa 1. Mexanaqecrrae rcole6aHr{rr rir BoJrHbr

Cro6ognrre (co6crrennue) v BbrH)DrqeHHbre

!n$rpepenqrraJrbHoe ypaBHeHr.re ftIpMorrrrecKlrx

rrroJrx. fXonrrure o6 slercrlxmrofi onun<e.

rone6aui,rs" flonslue o6 asroKorebaFrnrx.

rore6anufi pt ero perneHr.re. Xapaxrepno'ruxu

rraKer u fpynnroBas roKopoc'rb. flonnrtte o

3Q$er1r:,{onnepa Anfl 3ByKoribrx BOJrr{. I/nr,'rpa-

rapMoHurrecKnx rore6anufi. flonlrrue o UI{ECKOM I,I AHIAPMOHI4IIECKOM OCIII4NJIJIIIOPE.

I,Isoxpounocrr rone6auufi . SneprrEJr rapMoHr4qecK

(cr<a.lrrpHrx) rapMoHuqecxux rore6aHufi . MeroA

repileHAr4KynspErbrx (nerropHux) rapuouu.lecKr,rx

rcole6anuii. cnorcenne oAHHaK0rBo Ha[paB.[errfrbrx

AuarpaMMbr, Euenns. Cnoxenue B3arrMHo

ypaBHeHHe 3aryxarcu1ux xore6aHufi pt ero pelxeHl4e.

. fDulypu JluccaNy. .{udr$epeHqr{arrbHoe
qercnufi npoqecc. rlacrora u rcloQQuqaenr

3uryxalns.. Jlorapu$uuqecrufi AeKpeMeHr u 4o6pornoc'rr rore6areruuoft crirc'rr9Mbr.

fi u pro perreHrae. A.nrmuryl,a u $zua npu[u$<p epeuqrra:rbHoe ypaBHeHHe Bbrny)r(AeHHbrx

BbIHyX,qeHHbIX MeXaHHr{eCKLrX X.Ore6atrplf,X. lrqecxurfi pe3onraHc. Pegouaucnr,re Kprtsbre.

Coorrroruerule Mex.q/ Qararr.r.r Bbrr{Dr(Aaroltefi clr:mr cKopocrr.r rrpu MexaHr.rlrecKoM pegoHaHce. Cnercrp

r<ore6auufi, [oHrITLIe o pzruro](eHuu (Dypr'e. M OopzuqBaHr{Jir MexaHr{qr9cKax BoJrH B yrrpyrou

cpeAe. Ilpo4onsnrre u norrepeqnrre sorHrr. Bon ypaBHeHkr@ r4 ero perxeHrae. fapuouuqecrKl,Ic) ECIJIHII

H r{x xapaKrepr,rcrr,rKu. V4apuue BoJInbL llp*rrrqun ql&r lloJrH v rpaHurJa e|o rp.r,rMeHrrrdocrH.

Oasosa.f, cKopoorb u AncrrepcLrs BoJrH. Bor
KorepeHTHocru. IIHrep $epeHIIId sorH. Cro.f, ql{e B oJI

rE un$paeryrn.

TeMa2- 3IgETprMAllg4I1rEIe rore6anrfi LI BoJIHII

[u$tfepeHrluzurr,Hoe ypaBHeHHe xore(iasufi B KOJreoaTenbHoM rKOHType h efo peII]eHrIe.

.{u$Seperqr4rurbHoe ypaBHeHI{e 3aryxalotr1lrx rHnrHbr.K rore6anufi H ero penenue. r{acto'ra u
ros$SuqueHT 3aryxaHlrlr gneKTpoMarrHr4Tnoro au-a. Jlorapurpnauuercxufi pleHpenaeu r na'ryl.auar u

4o6pornoct Komrypa. .{nrf $epenqllztrlbHoe BbrHyn(ApHHrrx gJreKTpoMarHzTnrbrx xate(i awalt u

efo peureHr{e. Aunru.rryAa u Qaza [pr{ BEI gJreKTpoMarHzrr{brx xo,ne6aHa-sx. Peso,uaHc s

rore6arersHoM KoHType. PesoHaHcHbre KpHBbre AJrt antp.rlKeHur u aLrnbr rora. flepeueHHrbriir roK,



Teua 3. V fHHTHbI

Parael V. On'runa
Tervra l. feouerpuqecxaf, orrrnKa

reHca. 3arcousr orpaKeHr,rq 14 rpenoMJIeHHr.

A6comorsrrfi a orHocurelrnufi rroKa3areJrn rrpeJroM ur, J[Ionlroe Br{yrpeHHee orpoKeHr.re, CseronoAtr.
leourerpuuecKa{ onraKa KaK rrpeAeJrsurrft clyvaii
IeMa Z la4gp$gLerqr4r_gEgra

Hosofi onTl4KH. Onluqecnlre uHcrpyMeFrrbl ,

MoHoxpouarr4rtecKHe Lr HeMoHoxpoMarHqecKHe BoJr

cJro)r(eHI{H clleroBblx BoJrH, Bpeueuu6r Kote

u. flpruqzn cy[epilo3uullvt Ll t4HTeHar4BHoc'f]; [pl4
Tb. Bperr,rr v rnaHat Koreper-tlflocrr4.

llpocrpaHcrBeHHas KorepeHTHocru, Pa4uyc rco ocrn. (JnruuecKar AnrAHa rryru, OnrnqocKat
pa3Hocrb xo4a. Pacuer aurep$epenqzonuofi rca

KorcpeHrHbrx lyveii. I,Iurep$epoMerpbr,

Teva 3. IuSpa$llUn_gEe'IA
llpraHqun frcftrenca - (Dpeuel.r. MeroA sou O

[raQpaxqNr (DpeHerr. .{r.rQparcqrar @peHelr or fJroro oTqr3pQTus w Kpyfnofo llxcKa. {zq5paxqul
OpeHela or Kpafl rronynnocKocru. Cuupart Kopuro, zr$paxrlrzrr @payu roSepa or 6ecxoH err Ho 4run uo il
nprlrofi rleJrlr. {uQparcrluoHHa.s pacxo4zruo cru. n{u Kul4.rr or oAHo M epr{o fi 4 ar}p axrlrzormofi p{) tl],3TKr4.

Paspeurarorqa.s cnoco6nocrb orrrr4lrecKr4x r{ . Ilorunue o lonorpaSnu.

paruol roJrrqrrHbr vt paBHofo HaruroHa. Muo

Ig14aa-ngqzpa3auug_cuera Lr nr4cnepcr4r cB

EctecrsenHrrfi n nolrpugoaaFrHrrfi ceer. Crenens
H orporeHuu. 3arcoH Bprocrepa. fltlrpu:aqur n

Heo6rrKHoseuuufi lyvrz. OnrH.{ecrcar ocb

florrpnsaropbr n aHanr43aropbr, 3arcoH Malroca.

(ueHrp rvracc). Teopelra o ABr4)KeHr.rH ueHrpa AHepr\t4u

lpap_j,IuH anaAg!_gp a4amerbH o ? o d auuc e u un
Monesr cuJrbr. Movesr HMnyJrbca. Moivern HHepupr

MoMeHTa uMrryJrbca c MoMeHToM culu). y
orHochreJrbHo HeroaBHtrgoft ocu. KuHernqecraq
Teua 4. 3arcouut coxpaueuun
3axoH coxpaHeHr4r HMnynboa. 3arcoH collpaHeHht

br or Aqyx KofepelrrHbtx acror{HuKoe. florocrr
qeBas {nrep$epenqru. Cnoco6sr noJryqLeHut

. llprrrvronuHeiiHoe pacrtpocrpar-reHae cBera.

flprzaarp4v. flol xpn:aqur cB era rrlpl4 rt peno M.]r e H nH

Aeofi HoNa ryllenpenoM reHhr4. OSur Kr-roee H ru,tit u

. llor4por,r4r,r H nompu3al(LroHHbte rrpl3Mbr

yBoJrHoBbre u qeTBepTbBoJrFroBsle nJracl'nHKH

Hafl, ovra. Curra Kopuonr.rca. L[eurp HHepunu

. T'eopena [IrefiHepa. VpanHeHae MoMeHrotB (csr:s
Hr{e BparrlaT'enbHofo ABH:fKeHaq TBepAofo TeJta

f I4s Bpaul?rrctueloctl TBepA oro TeJIa.

MeHTa Lr+4[ynbca.. Pa6ora, griepful, MorqHocrb.

I4cnyccrneuHa.rr o[TuqecKas aHrr3orponnr. a.tl aKrliBHocrb Ber-t1eclBa. 3$(rerr C,apaAes.

3arpyAHeunfl B gJrenrpouarsnrsofi reopuu Marcc . HopvaltHas A anoMarbFlar Alrcnepcurz. lv,le'ro4sr

ua6nrc4euue 1lrcilepclzu. flpasvralzvecrcufi v paxquouur,rfi cneKrpbr. 3lexlponuax reopnt
p'ucilepcr4rl cBera. llorlorqeHue cBera. 3arcon E I{nera reJr r4 cneKTpbr rrornoqer{r4fi.

Coqepxauue trpaKTrrqec X 3AHflTII.ftI IIO AHCIIHIIJII'HC
I MecTp

PasAer I. MexaH[Ka
uHeMamuKa nocn't oGu)tceHun

flocrynarelbHoe ABlrxeHlre rBepAolro reJra. KpHBt43Hbr TpaeKT'OpHr4, Iln:aeilr:e'as cropocrb
Me)KAy JruHeftHbruurusefinoe ycKopeHrre. TanreuqualbHoe 14 HopM

yfJIoBblMH KHHeMaTT{qeOKHMI'I BeJrHqr4HaMI,l.

bHoe ycKQrpenns. (lnqer

Tena 2. nuuauuxa nocm)tnamenuuoao dau:>rceuun

Vpau HeHue AB r4)KeH r4r. Tperu fi sarcoH HuroroHa.

PI

V

cpeAax. OcHosHDle csoficrsa oJrerffpoMafHurlnrx Boqrr, Bexrop lllofirnlnrra. lllllyntc

Csqsr MexAy noreHqnaJrbuoil sHepruek u cntoit. coxpaHeHr4f 3Hepra14 B MeKaHr4t(e..



fea Qunza3os
9ucro creueuefi cno6o4rr MoJreKy,rrbr. B

paBHopacnpe,4eJreHr{.rr sHeprul4 rro cTerreHrrra cno6
Kr.rHerr{qecKofi reopul.r. Ocnosnoe ypaBueHr{e M

cocro.rrHur r{AeiurbHoro rasa (ypanneuze Klanefipo
Tena 2. 3neuerylnat rcnaccuqecxoil cmamuc:,muKa
Pacnpe4eneuue MarcseJura (pacnpe4en:enze M

Eapouerpuuecucax (ropuyna. PacnpeAeJreHae Bolnq
Teua 3. Peatwnte easat

3axon coxpaHeHr{fl r,rMrrynbca. 3arou colKpaHeFrat
Csggr MelKAy rroreHrluarrbuofi sueprl,r efi u cuttoit.
ZCUq!, SreUqflU uexauurcu ctcudxocmei:t_UZ aspg
Ypanueuue ABv)KeHr{q r rfopnre 3filepa,V

ypanueuufi ra3oAtrr{aMuxrE. r{nlrxenue reJr B

II. Ocuonu

VpanHenue Barn-gep-B a alrbca. I4sorepnarr peanbHoro
fena + nepeoe unano m

Kyrona. floron BeKropa HarpqxeHHocru. Teopeua
ed cB.f,gr c 3aKoHoM Kynoua. Ilpuueneuue reopeMbr
Tena 2 " Iloreuqual sneKTpocraruqeoKorcr noJr{
Pa6ora clrn eneKlpocraruqecKoro rroJr.rr. I-\lrprylxqar
rrrex{Y noTeHqvalroM vr nanprxEnHoc)Tbro 9ne

[u$t[epenqr{zlrrbr{oe ypaBHeHHe BbrHyxAeFrHbIx

Pagaer V. Onruna

MeHTa l4Mr4/nbca." Pa6o1a, gHep3a.fl, MotqflocTb.
COXPAH9HI,I{ SHEPII4H B MCXAFI}TKE."

Erepa3pbrBHocru, Vparneuue Eepuyllu. Oucreua
H rasaxl T'eopeuaL )Kynoncroro.

HAMI{KII

. Meraora6unbHble coctfo.rrHllu["

An.f, 9leKTpooTarr{qeoKoro rroJlrs B BarT,TMe r,r

AJrrr paoqera nolefi.

x(eHr ocrr4 3JrerKTpocrilrl,Iqecmol'o ro:rfl . C g.fl sr

nore. Ivfarnurnrrfi MOMeHI. Moueur cur,
norer. .ManrurHoe IroJIe [prMo.fluuefinoro r.I

arHprrHjsrx rcore6anufi H ero perrreHlle.

Vpannenue neprloro HatraJra repMoAtr{HaM,r.rrr,l. T MKocr6. 3 ariucuuoclr reuoeuroc'Iu{ I{.rIetLJrb Froro
ra3a or Br,rAa flpouecca. PaSora, coBeprlaeNra{ ra3oM
Agua5aruuecrufi npoqecc. TeuodnaKocrb rBepAbrx

H3onpo!(ecoax. 3ura-nrnnx (relloear $ynxrlur).

I
Teua l. Haupxxeunocrb gJreKTpuqecKofo .rroJrr B

rroJr.f,. Ypanuenue Jlaruaca.
3renrprruecrcufi guuorl. Mouenr cun, 4eficrn
SuepuEx AunoJllt B gneKTp[qecKoM none.
Tena 3. flpono4uIanu B gneKTpr.{qecKoM no.[e

Ha AUTICUTb BO BTTeIIIHeM SneKTpr4qecKolil IOne.

Teopeua faycca AJr-r gneropuqecKoro nors B Ar,rcne
ran4yrqur) B ArmneKrpuxe.,{ueleKTpr,rqecxa.f, npo

ane. Srexrputrecnoe cMerqeHpre (olerrplruecraa
qaeMocrB cpeAbr. Brrqr,rclenne HanprxeHH,ocrlr

sneKTpHqecKoro ror.fl B AprgneKTpHKe,, MKOCTb 'yeAI,IHeHIIOTO IpOBCTAHIIKa, C]IC'I'eMb]

eprurr oprc'leMbr roqeqHl;rx 3aprAoB. 3'nepruqnpoBoAHr{KoB rr KoHAeHcaropa. Slerrpuuecrar
3ap.rrlKeHHoro rpoBOAHHKa, cHcTeMbr npoBOAHt4KoB r{ KoHAeHgaropa. 3Heprrlfl gneKTpoc'uarurfeo.Koro

nons. O6rEMHaq rrJrorHocrb sHeprnr4 gJre

Teua 4. flocro;lHHrrfi erexrpnuecrcufi ron
XaparrepncruKu gJreKTpocrarrrlrecKoro r()Ka: rr clrJra roKa. Vcrosue cyrr1ecrBon:rHut

Hanp.DKeHpre, SneKTpoABrDKyr{a.fl or,rJlagneKTpuqecKoro'roKa. C'roponuue cr{Jrbr. P'agsocm
(3AC). 3aros ONra /urs HeoAHopoAHoro yqacrKa rlen
Teua 5. Marnarnoe rroJre B BaKwMe

. Ilpanzna pxro$a.

3axon Aunepa. MarHurnag LrHAyKrdlrr. 3axon Euo Canapa (iamon Euo - Canapa-- Ilalnaca',|. Owta
Jlopenqa v cwn Auuepa. Brarorc c roKcrM B Ma
qeftcrnyroquit sa paMKy c roKoM Bo BHerrrHeM

KpyroBoro roKOB. Marnutroe rsarauo4efic'rnze
Teua 6. SrerrpouarHvrrmas. r,rHAyKrlmfl

OuroeHofi 3aKoFr gJreKTpoMarHurnoii anlqyxquu ( @apa4er). flpanuro .lleHqa (saxon Jlerrqa).
.f,ereHue caMorrHAyKrluu. I'Iupyrcu sHocrr, I4 Hocrb .{raHHoro coJreHoara. Tonu :iaMbrxaHhs u
pa3MbrKaHwr qenu. fsreHr4e B3araMr{oft rEr.qyxquu. Mr{ar r,rHAyKTr4r}Hocrb. Sneprur MarHlrlfr{oro
nonq. O6tdMHzuI rrJrorHocrb gHeprar{ MarHr,rrHoro
PasAer IV. Kore6aHns n eorHrr
Tea,ta I . SrenrpouarHr4THbre xore6anns

,{zrpr}epeuquaJrbr{oe ypaBHeHVe nore6asufr B KOJreOaTerbHOM rrloHType u el'c) peflr,eHr.re.

KTpoMarHr4Trrr,rx rrue6anufi vt etr,o peflreHr4e..{ur[$epenqvaJrbrroe ypaBHeHHe 3aryxarorrIHX



Onrnqecnag AJrr4Ha nyra. OnruqecKar pur3Hocrb x
KorcpeHrHbrx HcroqHuKoB. lloloctr panuofi
nHrepQepeuqrEr. luQparcqur OpeHeJrr or KpylJloro
or Kpar n oirynJr ocKo cru. lu$parqnl @payn ro Qep a

or oAHoMepHofi gHSparcquoHuofi perlerKpr.
Teua 2..{ucnepcur ctera
3axos Eprocrepa. 3axos Malrcca. l{cxyccrneHnar
BelrlecrBa. 3$rpexr @.apage* Hopualtuafl r,r aHoM

I cervrecrp
Pasaer I. Mexanuxa
Jla6oparopH ax pa6ora Nsl-0 I4syveuae reopr.{H
Jla6oparopuat pa6ora Ns l-5 I4syveHae Ar.rHaN4r4KH rqaTeJr b HOf o ABvDKeHnfl TBiepAOfO Te,I a
Ila6oparopnax pa6ora }lb l-9 Onpe4elenr.re MoAyns urfa Mer[urJxoB MeroAoM KpyrHnbFrbrx xote6aunit

Jla6oparopHax pa1ora Ns 2-2 Onpe2lereHue B'I3KOCTI,I )I{UNKOCI]H I]

Cogepxaune la6oparop

MeTOAOM rraAarctlefo B )r(r4AKocTn uapI,IKa
Jla6oparopHax pa6ora J\b 2-3 Onpeqelenne
MeroAoM crosqefi BoJrHbr

Jla6oparopnat palora J\b 2-7 Onpe4eleuze

2 ce*recrp

cKopocrl4

IIoKa3aTe]

rannrllfi rro AHcrlurrJrrrHe

ruHocrefi ,,Onpe4elenue o6r,enra L(HJrMHApa.

3ByKa B qo3Ayxe H noKa3aTers

s alua6arat Bo3Ayxa MeroAoM

rqucra PeftnormAca

al\madars Bc):rAyxa

KrenaaHa-{e3opMa

conpoTuBJIeHH' MeTaJrJra

Jla6oparopnat pa6ora Ns 4-2 I4:ruepeHue aHgy

COIIOOTI,IBJIEHU,'IM

Jla6oparopHat pa1ora l,Jb 4-4 Illccrreslovauwn

3JrerrpoHHoro ocrrr4nnorpa$a

Pa:ler V. Onruna
Jla6oparopHar pa6ora lle 5-3 OnpegereHae AJrHHbr

Ila6oparopnar. pa6ora Ns 5-5 Onpe4eleuue 4l
perxeTKH

5. OBPA3OBA
B trperroAaBaHnu 1ncr\ur]lunu <rDv3rdKa))

TexHoJTOtUr4 KaK'IpaAHUHOHHbIe, TaK h C III]I{MeHeH
A rctz sHue H Ii HTepaKTprBHbre MeroAsr o6y.l eulrl :

-r4HTepaKTr4BHar reKunr ( relra Nt8 pas4en
pa:4en 5).

Jlercquouuo-ceMr4 HapcKalr cnc'reMa o6y,reHu.a
3aHflTr1A) C rrCnOIrb3OBaHneM [peAMe'roB rvry3eq Ie
rpaKrHKyMa.

HcrroJrb3oBaHHeM KoMnbrorepHbIX lpeseHraqufi,
Ko M rrbrorep Horo flpoeKTopa, 3BM H'rcJle3 KpaH a.

tr4uQopvaqraoHHo-KoM MyHHKardr.toHH bre rexH
rercyuefi yve6uofi AerreJrbHocru cry4eHron (
ua nnar$opne Moodle n Ap.).

Jler<qnossue n rrpaKTrrqecKlle ataHflTws. KaK Ha

cryAeHToB.

KaTyruKr r-ro ee aKrHBHoMy 14 peaKrLlrllroMy

qecKLIX rcole5asufi :ayronofi qaOToT[,r c noMorrlbro

sofi sorHrr c [o]\{orrlbto Koneq Hlrcroua
cnerono{ BoJIHr,t c rroM()rqr,rc 4zrppaxqaomuofi

HbIE TDXHOJIO|III4
florb3yro:rc.rr pa:uoo6pasHrre o6llzuoBaleJl])Hbre
aKTlrBHbrx [I HHTepaKTI4B]rbrx MeroAcln o6'y.re:uu.a.

, TeMa J\b2 pa:r4en 4,retvta Jtlo2 pas4e.n 5, renaa J\b3

(rpa4uquouFlbre JteKuhoFtHble z ^laSoparopHbre
urx Aoruoscrpaqnfi u ycrpoilcrn rpusu,recroro

llpuvesesne MVJI brnMenna rexnolrolttfi : UC JIQKUHOFIHbIX I4 IJTIAKTHLIECX:fiX zagsrwh c

rroMou,lblooHcTpauHoHHbrx Br4Aeoponr4KoB c

u !Jt4 t\4oHHTOpAHfa, KOHTpOJI' tt OUrlHKr.l

Skype, yz.redHo-veroAuqecrnfi KoMrlJreKo BnfV

e xoHcfr:peuuuu rro pe3ynbraraM AoKJtaAoB



4. flepnufi 3aKoH HrroroHa u rrrf,HflTtre nofi oracreurbr orcrrera. B:ropoii 3aKOH l{uo'lona z
noH-rrrue cvrlrbr, Maccbr n LrMrryJrbca. Vparueuue g lperufi 3aKoH ll;torona u tfrpeAeJrbr ero
npuMeHHMocTr,r.

5. HeanepuatulbHbre crrcreMbl orc.Ir:ra. A
Crarur unepquu.

6. Cucreua Marepr{irnbHbrx roqeK. I{enrp
HHepquu.

cKopocrb r,r lplrefi noe ycKopeHue. IJlocrynarenruoe LllKeI{Ue TBep,AOfO Tena.
3" Tanreuqualrnoe H HopMrurbHoe yc

KHHEMATI,IqECKTIMI{ BEJIV qI4HAMH.

6. OTIEHOqHbTE CPEACTBA ,[Jffr
IIPOMEXYTOIilIOfr ATTECTAUI4II IIO
yTIEEHO-METOroIqECKOE O
CTY,IIEHTOB

Temyrqnfi
BOIIPOCbI NJI'I

Pe ilm uruz-xoumlt ono llb I
1. MexanlrqecKoe ABr,DKeHr{e ran npocrefi

Ilpunqnn orHoclrreJrbHocrr,r f arureq.
2. MarepualrbHafl roqKa (vaoruqa).

I 6. Koucepnarr{BHr,re r{ HeKoHcepBaraBHbre

17 .3alarm MexaHr.rKr.r xpr.[rocrefi rr ln3oB.
I 8. Vpannenue Hepa3pbrBHocrr.r, Ypaeneuue

Peilmuuz-xoampont lfb2
1. flonrrrne r.rAeaJrbHoro rasa. Moreryn

Maxpocronaqecrs4e lapaMerpbr cacreMbr.
2. Bry"rpenHrq oHepn.rf, r{AeanbHoro fa3a.

3HeprHrr.

3. ,{annenr,re ra3a c roqKu 3peHr{r MoneKyJrt
MoreKyr.f, pHo-KuHerutrecroft reopua.

4. VpanneHne cocrosHvrr r{AeaJrbHoro ra3a
5.,{anauuvecKvre v crarucrr{qe0Kr{e

HccneAoBaHrarr cr,roreMbr. flonsrze o $ yHrcqun

6. (Dagosoe npocrpaHcrBo. (Dalosar roqKa,

9. PacnpeTleJreHrre MarcseJura - BormqnraHa.

Pertmuuz-xoumpont llb3

I 1. Meracra6urrrroe cocrosHr,re" Kpzruuecmoe
12. Bnyrpeururr gHeprr{Jr peaJrbr{ofo rasa.
I 3. Xapaxrepr4rcrr4na xs.rAKoro cocToqHz.f, . Er
14. flonepxHocrHoe Har.rDKeHHe. C'.L[rbr,

rrIErQ KOHT'pOJrr: yCnEIBAEMOCTI4,
AM OCBOIIHI4fl AIICWIIIJMHLI U

Ci\MoCTo.flTEJIbHOIZ P.A"BOTbI

PEI;ITIITff.KOHTPOTq

Qopnaa I\Bv)KeHVtr Marepun. Cracreua orcqera.
f'arunep. Pa4nyc-nerrop.
. Paguyc KpuBz3HblrpaeKToptrr+. Jlllue,finas

vrA. Ces3r Me)KAy luneftnrrrr,lta u;. yt[or]brMu

[I OTIIOCIITeJIbHbI€,CKOpOCTIT I,I yCKOpeHI{e.

(qeurp uacc). Teopetr,ra o Arln x(eHr.tla il€HTpa

rrHeprlr4r,I Tena.

VpauHenae BparrlarenbHoro

BATIdBHAq, )W nIdCCItnATViBId.Ag, OITCT€)MbI.

TOJrKOBaHr.jre',reMrrepaTypbr.

creneHefl cnro6o4r,r. 3aron paEHrlpacnpe,B,eJrilHtrJr

nofi reopuu. OcHosHoe ypaBH(]HHe

sue K-nanei.ipoHa - Men2leleena).
n Qusuxe. Crarnolpr,recrtlrfi uuro4

sqefiKa. Craruoruqecr(oe ycpelrreHlre.

7. flonsrue a6colrcrno rBepAor-o reJra.
8. Teopevra lllrefiuepa.

9. Monrenr cr{Jrbr. Monrenr znanyltca. Y HEHI4E MOMEHTOB.

ABLIIKeHI,Ifl TBepAOTO TeJIa OTHOCI{TeJILHO ocu.
1 0. fi.rpocronprqecrufi sQrfexr. Cno6ro4uue oc!.
I 1. 3aron coxpaHeHr{f, r,rMrynbca rl rperuft oarojn Hrro'roug.

13. Pa6ora u grFreprrx{ B MexaHrrKe. Suepnz.r KZUI I4 IIOTEHUId.AJIE.HAq.

14" flonrrue cruroBoro nons. Cs.rsl Mor(ro/ euepraefi uculoit.
I 5. 3aron coxpaHeHr{fl MexaHr{qecKofi oueprr.ru.

7. PacnpeTleJreHue Maxcserra. Cpe4nue c MOJreKyJrr.

8. Eapoue'rpr4lrecKa{ tfopuyna, Eomquaria.

. KoHcep

1 0. Ypauneuue Ban-4ep-Baa.nrca. Z:orepnau bHbIX TA3OB.

@oprrryna JIantaca. Clraqunanue H KanuJrJrfipHrre .fi

HUTE.

rpunofi fioBepxHocrrr xcr{JlKocrpr.



15. flonsrue croJrKHoBeHzr. Vnpyroe r,r Heyrr CTOJIKI{OBEHI4II.

16. flpuqerbHoe paccroflHne. 3$r[rerrunuoe ceqeHr,Ie p,itccexuut. Cpegna.a )r1prna cno{5cr,4uoro
IIpooefa.

1 7. OcHosHlIe repMoAt'rHaMrrqecKue rroHflTr{f, :

[ep]Boro Har{zura TepMoAr.rHaMHKr,I.

1 8. 3asuclnl{ocrb rerrJroeMKoerrr u/IeanbHolo
tIpI,I r,r3oflpoqeccax.

19 . Alua6aruqecr.ufi npoqecc.
20. O6pnuMbre u Heo6parr.ur.rue npoqeccbr.
21. Ilurun Kapno u ero KfI.{ AJrr r.rAeaJrbHofo

22.fTpurrqunAeitcrsvrreruroBoroABnrareJrt
23. Snrpounq. 3arcon Bo3pacraHr.r{ gHrponuu.

Pefimwne-xonmpont llbl
1. 3arcon Kynona. Hanp-rxennocrl

norr. flpunrlr4rr oyrIepno3nrlr{H gneKTpr{qecKax

2. floror Hanp.rDKeHHocru. Te,opeua laycca
3. flpuueHeHr,re reopeMu fayt:ca AJrr pacqera
4. Pa5ora cuJr gJreKTpocraraqecKoro rroJr"f,.

noJl.fl.

5. floresquaa. PasHocrr noreHur4anoB.
SneKTpocTaTl{qecKoro [ons.

6. Cso6oAHbre H cB.f,3aHHbre :rapflA.br B

opr.reHTarluoHHarr nonfl p u3arJvrv.

1. Cso6olHble I4 BbIHyx,qeHHbIe KrcJIe6aHI{t.

xapaKTepHcTHKr{.

2. Sneprur fapMoHHqecKHX MerxaHLIqecK

aHrapMoHr,rqecKoM ocqLIJIJLrITOpe.

oHeprrur, pa6ora, TerrJro'rz]. YpianHeune

or BprA? npoqecca. Pa6ora, c,oBepillaeMrm la3oM

nofi npoqecc (quru).

xoJIo.4I{JIbIIOil trtarUUH.U.

nors. l:IoHsrr.rre gnerflrpoorarrdqe(rKoro

SJXeKTpOCTATHqeCKOTO no,rrfl B rlaKyyMe.

Ha[p.DKeHHOCTr,r SJIeKTpOCTATH\reOKOrO

uexqtY floTelruuano]\,r vt r{ailp.mr(eEHocTbr0

Tunrr,4I,I:)JreKTprHKos. lZoHHas, greKTprrHrrar H

EIEo -- Oasapau. llorurue MarHr,rrHoro ]ror.:l.

7. 3nerrpoeMKocrs yeAr{HeHHoro rrp,oBoAHr{Ka, cllcTeMbl ITpCTBoAHITI(oB I{ Krf, HAeIIcaTOp a.

8. Sneprux 3ap.DKeHHbrx yeAr4HeHrroro il Ka, c4cTeMbr [poBoAE[4KoB H KOHAeF[CArOpa.

Sneprur gneKrpprqecKoro noJr.rr" O6rentrar nn SHeprrru erleKTpr{qecKofo floJlfl ,,

9. Xapaxrepucrvrnu gneKTprdrrecKoro rroJrq H

SneKTpoABpDKyrlas. cuJra, Hanp.rD(eHrde.

10. 3aron Aunepa. Marnurna.f, HHAyKqr.r{.

ero gryuecrBoBaHllfl . Pagnocrr, noreHur,rilJroB,

flpunqun cynep[o3rdrrvrv v'arluvrrHux uorefi . H MOMEHT.

I 1. MarnnrHoe loJre np.sMorr4Hefinoro r,I fo ToKoB,

12. lauxeupre 3apffKeHHbx qaorr,rq 1] I{ MATHHTHbIX [IOI,IX.
13. 3amou rroJrHoro roKa ,urs h4arH?ITHoro B Berr1ec1Be. Hanp.rxeuHocrb Marur{.THoro rrors.

Marlrurna.f, npoHr.rr{aeMocrb cpeAbl. Hn4yrcqua uarrt TIOJI'I B BEIUECTBE,

14. Onrrr @apaspx. Marlruursfi norox. 3 HHAyKTIT{F. Ocnoeruofi 3aKoH orex:rpoMalnarnofi
HHIyKrIHlr. flpanuro Jleuqa.

15. CATT,TOZH4YKLII4S I4 B3AI{MOI,IHA}TKIIH'.

p a3 MbIKaH H.rI U 3A]il.{h.rKAHr4A.

P e ilnturuz- xo nmp ono .Ni 2

V BIAVIIar'AA I'IHAyKTIIBIIOCTL"'I'Oxu

fapuonuvS:cKae Me,xaHarlecKrle rKoJre6aHr4r rz ux

nore6airufi. floHsrze o rapMorrl4qeonoM v

3. CnoNcesue o4maKoBo HanpaBneHHbD(

4. CroxeHue B3ar{MHo rrepneHALrKyJI{pHbIX ra 4r.rx xore6anr.rfi . OuryFbI JIr4cczDK:/"

5. 3aryxarcurue MexaHuqecxue rore6anz.f, . rcos$$nqueHr 3ar)Dmnu-f, , .noraprSurrqecrprfi

Arrarurury4a u ibaga npH rl6,rlryxAerrHbrx
AeKpeMeHT 3uryxalllds. MexaHrrqecKr4x KoreoaHI,IE,

6. Bunyx4ennrte MexaHl{r{ecKr{rl

MexaHr{qecKux rone6anu-fl x.
7 . Mexaqu'recrzfi pe3oHaHc. PegoneLncHue

currbr vr cKopocTrr npr,r MexaHV qecKoM pe3oHaHce.

CoorHonerurf, MexAy Sa:anrn nr,tnyNl{axlulefi

8. MexaHusru o6pasonanvls. v,exanpr,r'ecKl{x nr B ynpyrofi cpe4e. flpoAomHrte H lroneper{Hrle
BoJrHbr. Bonnonoe ypaBHeHI{e r,r ero peureHlae. f llecKpre BoJrnbr r{ prx xapaKTepr4oTHx:rr.

9. @a:osas cKopocrb u AprclrcpcLts sonn. Bor rraKeT' n rpynrroBafl cx:opoc'm.
10. Ilon.f,rue o KofepeHTHocru. I4nrep$epe sorH. Crog.{I4e BoJIHrL

KTpoMarHlrrnrre xole6anlv-fl, vI ux xap aKTep aorrdKlt.1 1. Kone6arerusuft KoHTyp. fapuonnuecxne



12. 3a'ryxarorque gnercpoMarHr.,rrHbre

rorapnQnruqecrurfi AeKpeMeHT 3ar)axaHrrr DJr

KoHrypa.

13. Brrny>4llenuue 3JreKTpoMafHarHrre
oneKTpoMarHrlil{brx rone6auufi .

74. @apaneeBcKar r{ MaKcBeJrJroBcna.rr

cMeilIeHr{s.

pacrpocTpaHeHr,rJr SJreKTpoMarHvTHbrx BoJtH B

1 7. Ocnoenrre csoficrsa gJreKTpoMarHHTHbrx

sorH. Bexrop flofi nruura. I4rr,rrrynrc oneK,rpoMarH
Peilmuuz-xoampona Jlb3

l. SnercrpouarHfiTHar nplrpoAa cBera.
A6conrornufi r.r ornoczre.ntsrrfi [oKa3areJrr{ n

2. KorepeurHocrb rr MoHoxpoMarr{rrHocrb c
Anr4l{a Koreper{THocTu.

3 . Onrraqecr afl. AJrrrHa nyrz. O:uruqecKat
AByX KOIepeHTHLIX I4CTOr{HuKOB.

4. florocu pannofi rorluluHbr r{ paBt{ofo Ha
5. flpoc rpancrBeHHuur KorepeHrHocm. Paguyc
6. flpunqlrn fioftrenca - Openenr. MeloA

15. Cucrenra ypanueuuft MarcseJura. Slerrpo aI'HTITHOe tIO.)Ie.
16. BorHoeoe ypaBHeHr4e Anfl

. 9aclora, noerf,rfuqueg'r 3atyxaHuy.,
x KonebaHrrfi . .{o6pornocrt role6areJlr)Horo

AumaryAa u $au

l\ivt gBJIeHr4g. gneKT'poMarHztrc,fi

rirHoro rroJrf, 14 ero peilreHae. Cmopocrr

Sueprur 14 rroroK oHeprprrr sneKqpoMarHlnHbx
NOJIfl.

n fiofrrenca. 3arouu orpeuxeHils r,r [peJro]\{Jr0Ht4_r{.

us. floff roe Brryrper{Hee r)Tptu(eHrre, Cse'ro,BoArr.
no4n, Bperueusils Korep€)HTHocm. Ilpeur n

xo4a. fl ac.re:r unrep$epeuquoHnoii Kap.[r4rrbr or

@penelx. flpmlonraHefinoe pacrpocrpal{eHze

Cs.flgs MexAy ru.rsr;finlrl,ll,r LJ ynronr,rMr{

Hrroroua.

H TOTEHIII{tTJIbH'UI.

TOrKo,BaHHe'reMrrep,aq/pbr.

creneueli cno6oAr,r. 3aron paBHopaonpeAeJn€)Hr{t

KnHerr{qecKofi leopuu. Ocnonnoe ypaBnr€)Hue

nne l(rianefipoHa - Merqeleena).

Br;rHyxnetHHbrx

nrrgyxqan. Tox

cBera. .{uQpaxqux <DpeHenr Ha KpyrnoM orBepcrrdr,r AHCKe.
7. .{uQparqur Opayuro$epa or 6ecxoseqno anuoft npmroft uleJrpt.
8. ,{uQparqrar (DpaynroSepa na ognouepuofi HOr,r peuIeTKe.

IlpouexyroqHafl arrec'Tarlrr:fl rro n ocBoeHufl ArrcrIHrrJrr{Hrr (ercsaruen)
Boupocsr rc ( I ceqeclp)

1. Mexanx,rqecKoe ABTDKeHHe KaK upocrefi Sopnra I1npDKeHT{fl Marepr4r,r.,Cucreua oror{era.
llpurqun orHocr{reJrbHocrlr f arure.f, . BaHlag, I'rurralel. Pa4nyc-nexcl opr.

2. MareplransHarr roqKa (.racruqa). T . Faguyc; KpuBltr3Hbr lpaeKropuu. JluHefinas
cKopoc'rB r,r nunefinoe ycKopeHr,re. bHoe ABIIlKeHr,re TtBepAoro TeJIit.

3. Taureuqaalrnoe u HopM,lrrbHoe

KI,IHOMaTuq9CKHMLI BOJII/FII{FIaMu.

4. flepnufr 3aKon{ Hrrorona rr noruntrrre rrHe soii cucreubr orcqera. Bropofi 3aKorr [Isrrclona

10.

11,

12.
13.

14.

15.

16.

17.

3axon coxpaHeHr4{ r{Mrrynbca u rpetui't
3axon coxpaHeHur MoMeHTa vMrrvJrbca.

Pa6ora H grreprnJr B MexaHrrxe. 3ueprur
VpanneHue Hepa3pbrBHocru,, Vpa.aueuue
flonflfl.re r{AeurJrbHoro ,ra3a. Monemv
MarpocronuqecK[e napaMerpbr oprcreMbr.
Bnyrpennxx gHeprz rrAeuulbHoro ra3a.
gHeprHH.

lanteuz.e ra3a c roqKr4 3peHur MoJreKynt
MoJreKynrpHo-KuHernqecroii reopuu.
VpanueHue cocro.sHur HAezurbHoro ra3a



lS.,IJunarrar.rqecKr4e u crarucrr{qeoKue 3aKo
r/rccJreaoBaHr.rr cr{cTeMbr. fllonf,rze o pacnpeAejreHr,u.

I 9. Pacupe4eJreHue Marcserrzr. Cpe4ur.re Mone+yn.
20. BaponaerpurrecKa.rr Soprrayla. Pacn Foruunaaua.
21. Y panueuue Bau-4ep-Baalr,ca. Zsorepnru HbIX IA3C,B,

22. Ocnosrrbre repMoAr.rHaMr{qecKlce iloH.rrrtlr:
rrepBoro rlarlaJla TepMoAI,IHaMHKrI.

]FI

23. 3asucuvtocrb rerrJroeMKocrr{ r.r,ueaJrbHoro

nplr r8onpoqeccax.
24. Alua6arzqecxufi npoqecc.

rosofi rrpgrlecc (qunn).25. O6paruMbre H ueo6paruuue [poqeccbr.
26. I]uwt Kapuo u ero KfI,{ Arr vAerirrrbHolro

xoJro.rIr.IJIbI{ofi tr,taruurist.27. lTpuutlun Aeficrsur reruroBoro !,Bufarers

Bonpocu rc ( 2 ceruecrp)
1. 3aron Kyrona. FlanpxxeuHocrt no.rr.g. IloHsrae gJrerK'IpoorarHqecrKoro

nolx. flpunrlarr cynep[o3uq[pr noJleu.
Iloror HanpflKeuHocru. Teopeua .faycca 4n SJTeKTpOCT:tTr4qeCKOfCf IIOJTJT B BaK\ryMe.
flpulrenenue reopeMbr faycca Arr pacqera
Pa6ora cr4n gneKTpocrarr{qecKoro noJrn.
tIOJI,fl.

IloreHqna-n. PasHocrl floleHrlr{aJroB. C
gneKTpocTaTl{r{ecKof o rroJrf, .

6. Cno6ogurre pr cB{3aHHbre 3ap.flAbr B Be

opr,re HTauaoHHarr [oJrfl pu3 awrld.
7. IlotrpusonauHocrb. r{uelexrpuvr;cxax

reMrrepaTypbr.
L Teopeua f'aycca Ans oner.rprrqr3cKoro

,{uererrpzuecra.r npoHr{LlaeMocrb cpe

AH9neKTpr4Ke.

9. lPacnpe4eneHue 3apr.4oB B npotaoAHr,rxe.

npoBoAHr{Ka. 3lerrpocraraqecKar 3arrlulu.
I 0. SnerrpoeMKocrb yeAr4HeHHoro npoBoAHr{Ka,

12. Xaparrepucrnnvt gJreKTpr{qecKoro rnoJrr 14

9JreKTpOABr{?KyUAs. CkrIrA, HanlpffKefrue.

15. Maruurnoe rore npsMonrlHeilnoro H Kpyro

20. Calrounqyruu.s v B3ar{Mor.rHAyKrlt4fl.

pa3MbIKaHHfl H 3aMbIKaHVS.

2.
.).
A'T.

oMepHocrl,r n Su:lzne. tSrarnc:ruqecrufi lrero4

HH;IJI gr{eprnx, pa6ora, TerrJro'ra. Vpilnnrenue

or nagd npoqecca. Pa6ora, coBepr[aeMafl r'a3oM

HanprxeHHocTrI 9neKrpocTa.T'I{'{ecKoro

MexAy rroTer{qprzuroM u Frailp.fl)KeHH0(lTbro

TpInu pprsrerrpuxos. lIoHHzu, sreKrporuHas H

pnt4MquBooTs BerrlecTBa u ee :}alBr4cr{Mc)cTli oT

B AH9+lreKrprrKe,
lFlanprxeunocrr

rrpoBoAHr,rKoB r,r KOHAeHca.Topa.

ero oyllecrBorlaaas. lPagHcrcrr roreHr[xaJroB,

5.

11. SHeprrr 3aprxeHHbrx yeAr.rHeHHr)ro LIKA, CLtCTTeMbX npOBOAHIAKOB lI KOHAeHCaTOpa.

Sneprur gneKTpuqecKoro noJrfl . O6teMnas 3F{epfnnr 9neKTpr4qecKoro nor'I"

KTIIBHOCTb YI B3AHMIIA'

SlexrpuveoK0e cM€rr{€)HHe.

SneKTpuqecK0ro noJIJI B

IIoJIe BHyTpH v crraFry)KH

r{HAyrKTr.{r}Hoclb. f'oxr.r

13. KnaccuqecKa.s oreKTpoHHaJr reopr,rifi gne MCTAJIJIOB I{ EE HE.N:OCTT]:TOqIHOC1},.

14. 3anon Auuepa. Marnurnas raHAyKqr.rlr. Euo - Canapa. llons'rue MarHr.trrHoro tnoJr.s.

llpuHqan cynepno3rdqr4r4 Marrrr4THr'lx nolefi . rnumruii MoMeHT,

TOKOB.

I 6. I{zpnylrqr{fl BeKropa MarHuntHofi .an4ynqza.
coJreHor.rAa r,r TopovAa.

3anos norinolo roxa. Manar4THOe rroJre ,rlJrnrlroro

17. MarururHoe B3anMoAeficrsr.re roKor] u eAn aHJI6I TOI(|1 - aMrrep.
18. .{uuxeurjre 3ap.rDr(eHHbrx qacrHrl B gJre I4 MA]|HHTIIbIX IIOI,trX.
19. Onrrr @apagex. MarruarHuii nolon. 3,{C

t4 HIyKrIHn4. Ilpanuno Jlerua.
uH.{}Krlfirr1 ocHosHofi 3aKoH s.rreKTpoMarrrnTsofi

21.
22.

24.

25.

Sueprux MarHHTHoro nors. Cf dter\auar 3HepfIH MarHnTr{oro ftoJrr.
Cro6o4Hsre r{ BbrHy)KAeHHbre Ko.re6asus.
xapaKTepr{crr.rKr4.

23. Sneprur rapMoHlrirecKux MexaHnqecKprx xore6auprii. flonqrne o rapMoerlrqecnour pl

aHrapMoHr4r{ecKoM ocIILIJIngTc'pe.

Croxerrre oAHHaKoBo HarrpanrreHHbn(

apMOEtt4tIeOKHe MeXaHLIqeOKLIe KOJIe0aI{Htt I4 ITX

CloxeHlre B3azMHo nepneHAuKynrpr{brx fa xone6au afi . Ozryptr Jftaccaxy.



30.

31.

26. 3uryxawqpre MexaHurrecKr{e r<ore6anus" xosQSuqraeHT 3aryxarHus, loraplr$uuqercxufi
AeKpeMeHT 3Uf yx,aHns. MeXaH UqeCKlrX

27 . Bstty>x1[errHbre MexaHurrecKue KoJreSaHnr.
rore6anHsx.

28. Mexanuqecrlrft pe3oHaHc. Pegouauurue Cooruoruenur Me)K.ry/ Qasanrra BbrHylqlat)uefi
currbr u cKopocTr,r npkr MexaHuqecr(oM

29 . Mexasusru o6pasonaHlr.f, MexaHv,{ecKrrx
BoJrHbr. Ilorrnosoe ypaBHeHr,re u ero perrre

Kole6alemnufi xoHryp. faplronluecKr{e fHnrHbre ro:re6aHu.s r,r m( xapiaKTep.afl uKr,r.
3aryxaroulue gneKTpoMarHr,rrHl;re

norapu$ua.recrufi AeKpeMeHr 3aqrxaHr,rt
rcore6aremHoro KoHTypa"
Brmyx4ennsre gJIeKTpoMarHl4Tlrbre

gneKTpoMaf Hr{THbrx role6as aft .

Hs,. Avrnrlury.lta u Sasa BbrHyxleHHbrx

@apa4eencrcas, v MaKcBerJroBcKa.s

CMEIUEHI,I'I,

KI,I rBJreHur gJreKTpoMarnarsoii ur4lyrqruE. Tox

Cucreua ypanneHufi Marccserra.
frcfireupra. 3aronsl orpaxeHr4x tr [peJ]roMJreHur,
rrpeJroMnigHru. florHoe BrryrpeltrHee oTpa)r(eHue.

rx sorilr. Bperr,rennila KorepeHT'Hocrr. Ilperrar rl

xo4a. f;acuer urrep$epeHquoHHofi Kap:u{nrbr or

rr B yrrpyfoft cpege. I-Ipo.4olrHue u norepeqHbre
fapuoHuvecKpre BoJrHbr r,r .r{x xapa.rcttepucrnKrr"

uir.
nruny Aa la $ara lpu ubrr{y)KAeHHbrx MexaHt[ltocKrD(

Hvts,. rJac'rora, rcoe(rQrEqrEerar sarpiuHvrs,,
sneKrpoMarnr,rrHbrx xole6aHait. {o6pornocrr

ylapnoft BoJrHr,I nprl B3pbrBax B pa3Jrr{rrHbrx

32.

34.
35.

no[re.
SnerrpouarHr{THa{ rrpt4poAa cBela.
A6conrornr,rft u ornocurelr,utrfi rroKa3areJr
CseroBo.uH.

36. KorepenrHocrr H MoHoxpoMarlrrrHocrb
Arrvrl{a KOf epeHTHo cTlI.

37. OnrrlqecKafl lrrrl,alg.a nvru. Ourr.rse(lKat
AByX KOlepeHTHbrX r{CTOTTHHKOB.

38. Ilonocu parnofi ToJrrrluHbr r,r paBHor-o

39, .{urfparcqux Opaynro<pepa Ha o4nonaepnrlfi rHor4 peIIIeTKe.
40. Ecrecrnesnufi H non{pu3osaHHtlii cser. pn3aiJprr rrpu orpirxeHvrvt vt rrpeJroMJreHura. 3aroH

Eprocrepa.
41. Ilonrprasa\Ml upra 1nofinoM nyri npru. O6rrxnoseHHrrfr u seo6rrxuoseHHr,rii irvqu.

Onruqecrafl ocb Kpr,rcranJra. rrpL{3MbI. 3axon Malrocur.

SJreKq)oHHbrM

PfP Ns3 S.nerrpouarrrerr{3M.
PfP l\b4Kcu e6asug. t4 BoJrHbr. C)nruna

. Arrrr KOHTpoff pa6orrr cryAeHroB, a

rcypca $x.r:moE B TeireHve ceMecrpa

rucrnrermofi Qopnre
. NtAKorilponf, 3HtIIII{I,I O',ryAeI{TOB sK3aMeH (l v.r2 ceMecrpbr)

Ilpuuepnue reMr,r prrlrBHr,rx pa6or

1.

2.
a

4.
5.

cpeAax.

@rEsHKa -- HayKa no3HaHHr Mt4pil.

flpocrpaHcrBo Lr BpeM.f, e $rasurce.
rlepHr,re Abrpbr so BcereHHofi.
Yqenue K.3. I{uomoBcKolo.
Mo4eru,rponaHr4e npoqecca pacn



KrEnerarca r,r repMoAr{HaMr{Ka 6uolo x rpoqepcoB.
flop.r4or u 6ecnopr^gor B Mt4pe 6olrurnx
SrcnepurvreHTarrbHbre vccneAoBaHvL }re norq 3erralu s oSracru cBep;KHrI3Kax

19. Cormqe.
20. Kocnrolou{qecKoe Kpac

Cuncon Moxrer 6url 3H $epara qyAeHT[,r corJror]yrr)T c
npeXIOAaBaTenel\4.

@on4 oqeuorrHblx cpeAcrB c$oprraupon&HHocrrd norrlnerenqufi
o6y"raroulrExcl{ no Arlcrlunlaue o$ M.

6.

8.

7. y[IEEHO-METOAIITIECKOE .A

Arrcrpru"rru
7.1. Kuuroo6ecneqeHHocrr

IOPMAIII4OIIIIOE OEECfI.Eq EIII4E
OI{3I,IKA

Hanrenosanve nurepuryprr: aBTop, laa3Batlzre, BvtA

v3 AaHpIA, ITI3AaTeJIbCTB O

fou
W'ITAHTI

fl

KI{H| OOEECf tF:qBFIHOCTb

Kolraqecrno
3K3eMrurrpoB

usAaHaE n

Qlrdruorere EnlV n

COOTBETCTBI'II{ C

ofoc Bo

Hana.rue n eirerrponnofi
dubrnorere BrfY

1 2 A

{OcHoBHat pa

l. Kyrueqon, Apreuuil Apremreauv. (Dr,rsrra: Ivfexauura.
Moneryrr,tpnaa tfu:ura. 3lerrpnvecrBo r{ MarHerr{3M.

SrerrpouarHr.rrHbre xone6anrzr r{ BoJrHbr. Olruxa : yue6uoe
noco6lre / A. A. Kyureqon ; Bna4mrupcrnfi
rocyAapcrneunui yHr4Bepcr{rer r{Meuu Arexcau4pa
fpuroprenuva u Hlrxonar fpuroprernva C:rruerosHx
(BJrfy) .- I4zt. 2-e, ucnp. r.r Aorr. - BreL4uurap :

Blaguuupcrufi rocyAapcrnennufi yHuBepcr.rre'r r.rMelru

Arexcaurpa fpuroprenu.ra u Huronax fpuroprenuua
CronerosHx (BafV), 2013 -- 160 c. : I4ilreercs
3rreKrpoHHa{ Bepcurr .-- En6nuorp.: c. 155- t56. II}BN 978-
5-9984-0337-8.

2013

htttrt://e.lib,vlsu,,ru: 80/han
<Ilell23456789l32ll

2. Kylluur, Arexcaugp A.nexceenfl.r. Oaguxa :

MeToAI{tIecKIlIe yKzEaIII{.{ K TeopeTl{tlegKoMy MaTepl{zuy,
npaKT[tIeCKITIM 3aHtTI{{M VI 3A!.AHVflM, T€CTAM, KOMnJIeKCy

na6oparopurx pa6or Anfl cryAeHroB .u,ucrasqronsofi
Qopuu o6yrenua / A. A. Kyruur, JI. B. fpyHcKaf, ;

Bragnurzpcxufi rocyAapcreenrrrft yHrrBepcnre'f HMer{r4

Arexcan4pa fpuroprernua r.r Huronar fpuroprenuua
Croreronux (BnfV), Kar[eupa o6rueft u npuxna4uofi

Qnrmu ; noA peA. A. A. Kyrlrua .- Bra4mraup :

Bra4nuupcrufi rocyAapcrreuurrfi yHr{Bepcr{Ter r{MeHr{

Anercau4pa fpuroprerrva u Huroras lpuroprennva
Crorerosnx (BJrfy), 2013 ,- 214 c. : ul., ra6n --
LIueetcs.3JrerTDoHHa.rr BeDcrr{ .- En6ruoro .: c. 2l l-212.

2013

httl r ://e.lib.vlsiu.ru: 80/han
dle/12345678 t12624



3. Ougrzr<a : MeroAr{qecrr{e yKa3aHr.r{ grtf, rroAroroBKr{
cryAeHroB K recrrrpoBastrrc I A, O. fa-rrrun [n ry.] ;
Bna4ntIrpcrr.rfi rocyAapcreeunnfi yHr{Bepcr.rrer r.rMe[r]r

Anercan4pa fpuroprenuva r,r Hrarola.a fpr.rr:opreeuva
Croreroslrx (BlfY), Ka$eapa o6utefi u npuxla4uoft
Qusuxra .- Bla4urrlup : Bla4maupcruft rocyAapcrnensr,rft
yHr.rBepcr,rrer rrMeHr{ Anercau4pa fpuroprenuva u Hllrora.s
fpnroprenuva CroJreroBbrx (BilY), 2013 .--243 c. : r{rr..-
Zneercs 3JreKmoHHaf, r,er,crrr .- Bu6luorp .: c. 242.

'2013

http ://e. lib.vlsu.ru: 80/han
cl\e|123451578913390

4. AHroHosa, M.A. OII3I4KA. Mexanr.rra. Molerylapuar
Srarura. Tepuoguuauura. 3nexrpuvecrao. MarHeru:lr.
Mexaguqecrrze xole6asrzx r4 BoJrHbr. Bonnosarr onrr{Ka:
yue6noe uoco6ue/ M.A. dnronosa. IO.K. KorypuHa;
BraArau. roc. yH-r ru. A.f. u H.f, (lroleronux. -
Bra.[raraup: Hs.(-so BrfV. 2017 ISBN 978-5-998t1-0776-5

2017 2s0

.IlorronsuremH fl,NLfiEDA ry '.la

l. Ia.nnun, Aprcaguft (De4oponuv. Jlerquu no Qusrare : e 4
v. : [yve6noe uoco6r,re] / A. @. lamltr ; Bna4zurapcruft
rocyAapcrBeHnuft yumepcurer (BnfV) .- Bna4raraup :

Bragrauupcxufi rocyAapcrseurnrfi yHrrBepcr{rer (BnfV),
2004-2007.

2004 -
2007

http://e.llib.vlsu.ru: 80Ararn

dle/12345671i912169

2. rlepron A.f. 3aAaqsur uo Qusme: Vqe6noe roco6ue Ant
Bry3oB / A. f. {epron, A" A. Bopo6ren. - 8-e u14.., nepepa6.
Z nou. - M. : @r.rsr,rarJelr.2007. - 640 c, : ut..ra6,n. - ISBN
s-94052-098-7. 2007 2
3..{unrpuena, EreHa Banepsenna. Yqe6uoe noco6ue rro

Quauxe : MexaHr{Ka lE.B",{uurpraena, B. C. flneruranqen ;

BraAnanpcrcufi rocyAapcraennnft yunBepclrrer (IhfY) .--
Bra4mraup : BraAuMrapcrufi rocyAaproroeum,rfi
yHr.rBepcrrrer (BrfV), 2,009 .- 143 c. : ul., ra6t. --
I'Iueercs 3JreKTpoHHarr Bepcurr .- Eu6ruorp.: c. 143. ISIIN
978-5-9984-0005-6.

2009

http ://e. lib.vlsu.r'u: 8 0/han
cllle I | 23 4 5 61 i8'.) / 13 0 4

4. Caeeruen Il.B. Kypc o6ulefi Quslrxu: yle6noe roco6ne
AJrf, Bry3oB: B 3 r. /lI. B. Casemen. - 7-e rr3A., c'repeorlrn.

- CII6.: JIaun,2007 .- (Jlyrruue Kraccr{irecKr.re yue6nr.rxu)
(Knaccruecxafl yus6t^r,rr.Ireparypa no Sueure) (Vue6nuru
AJUI By3oB. Cnequanrna,r nr.rreparypa). - ISIIN 978-5-8114-
0629-6.

2007 20

8. MATEPPIAJT6IIO- E OBEC IEIIEHI{E 44ICIVIITJIHHbI

ftx peanurtsa\w AlrcqurrJrl{Hu $utsura uue cnerlHarrbHbre noMerrleHEfl AJIfl. nporre,qeHlrt

gaggrvfi, JIeKIILIoHI{OIO TI{[a, gan;s"tuit rtpa T4rra, rpyflrroBbrx. v uH4kxBkr4yuil;Hblx

aTrrec'TaIIHH, a TaKxe ]|IoMeln[eHt1[f Nrrconcymaqufi, TeKyrrlerc KoHTpoJrr Lr

caMocrosrertHofi pa6orr. Jla6oparopHue

MoneKyrrrpHofi $usuxr.r( 428, 429), oneKrpoMa

ilpoBoA.f,Tc.f, B Jraoop,aToprnx MexarrraKr4 u

flepe.renr HcrroJrmyeMoro nHIIeH3HoHHoro

Microsoft Office, Microsoft Open Licence - 6724865

( 425, 4?6), onrrlKlr (422, 4241.

noro o6bcue\reHvLfl.i naKer odlncnr,rx nporpaMM



Pa6ouyro rporpaMMy cocraBrrJr

npo(f eccop xa$e4pu OTIIIO

Peuengenr

//

IIpo accMorpeHa u o4o6peHa r{a

flpororon J\b I or 30.08.2019 roaa
3ane4yrorqnft na$e4poft

Pa6o.ras [porpaMMa paccMorpena z o4o6peua
HanpaBJreHr.rt

12.03.05 Jlasepuax rexHr,rKa r.r Jra3epHbre

Ilpororon J,{b 1 or 02"09.2019 rorc
flp e.qce4areJrb KoMrr c cr{r4

ra(felpu o6rqax u

[.pyncrar

ax ([usr.rxa

'{opoxron

KOMUCCI{I{

ApaKerrH



Pa6o.rafl nporpaMMa ogo6pena

flp ororon sace AaHLr n xa(f egpu
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