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1. UEJITT OCBO

IIe.nsMn ocBoeHu.fl AplcqurJrplHu <@ .rrBJrf,ercrr obecueqenue 6;rnyuero aueulrunucra
nayuuofi $usuuecrofi 6azoit, na noropoft s srrcruefi H.{ecxofii ruKoJre orpoprros o6uleuurxenel)Ha.s u
crreurdrrrrbHa{ rroAroroBKa. flocreAosa reJlbI{oe Qusunu nr,rpa6arr,naer c;nequ$raqercxufr Me'roA

MbrrrrJreHr.rs, $rEsuuecryrc ITHTyHIII{rc, Koropble o BecbMa ruoAo:rBopHblMrr r{ B Apyrpx HayKax.

Cnequarncrbr, rroJryrIHBIrIHe IrlplpoKoe Sr.rs oolprBoBzlHt4e, MoryT caMocrotl'eJlbHo
ocBar.rBarb HoBbre rexHr{rlecKl,Ie HanpaBneHl4fl , ycllelx paoorarq B Frnx, nefKo nepexoAr4rf[, oT pe].uerHr4s

qllor]tHble rryTH, qTo ocooeH[Io Ba)KHo ,n[rs

3aAaqu AIrcqHrIJrI{HbI :

. Teoperl{qeoKa.f, lroAroroBKa e o6rac'ru KH, r O3BojrqroilIafl oryAyrruzM HH)KeHepaM

opueHTr{poB urbcfl B rroroKe Hay*rofi u rexHuqecroft a\uit u oSecne.rrasarculas HIvr rrro3MolcHocrb

rrcrroJrb3oBaHr{t HOB;IX $usauecrnx [pI,IHIrLmoB B Tex B KOTOpbIX OHpr Clre_rlr{anr4npynorD.rr;

r QopnrupoBaHl{e Ha) {Horo MbIITtJIeHI'I.tr, B qacrHocrlr trpaBr,rJrbHoro rol{1il\4aErr{t rpal{uq
KoHor!, rFlopuft v ywenvl:il oIIeFII{I}€rrb ct.'etfleHbnpr{MeHuMocrH piBrr4rrur,x $usrauecKl{x ttou'rtuit,

AOCTOBepHOCTT,T pe3ynbraroB, rronyqeHHblx c fIoM lo SKcnepr{MeHTtutbHbrx IUII,I MaTeMa'fHcteclKITx

MeroAoB vccneAoBalllJ,fl;
. BbIPA6OTKA IIPHEMOB II HABbIKON PETTTEHI{fi 3aAarr H3 pa3Hbrx od.nacr:efi tfu:lraru,

rloMoraroqlx cryAeHTaM B AZIJIbHeI{IIreM peurarl l,l HbIe 3a.ntaqz.

o3HaKOMJreHI{e CTyAeHTOB C COBpeMe .aayrnofi artnaparypoit u nttpadorKa :/ HI,IX

HayqHbrx i,rcoregonaruafi pasrnunblx ft LI3I{trectKHXHaqzInbHbIX HaBbrKoB npoBeAeHI4JI 9KCn:epHM eHT{uI

snrreHuir H orIeHKH rlorpeluHocrefi usnaepeuufi.

2. MECTO ru{C4rrrJrllHbl: B CTP}rKTyPE OTTOILBO

,{zcqnmuua Susuxa orHocLtrc.a K 6a:ronofi uacrll nporpaMhl4tbl.

,{ncqumuna or[paercs. Ha 3Harrur npe.n,MeroB o6pasonarerurofi uporpaN4Mrbl cpeAHero

(nonnoro) o6uqero o6palonanux: $nszNa rr MareMarl4

BaxHag rIeJIb Bblclxero o6pasoeanur -- HayqHoe nlpeAcTaBnerlze o npapoAe I]l MeToAa)( ee

[o3HaHr,rJr. Ougma KaK Be.ryulzul HayKa o npl4poAe rranuyii,r poJlb B AocrrDI{:eHI{u e'rcrfi qe:tu.

,4ucqprrraHa <Ougprno) orHocr.{Tc.s .r Sagosofi qacrrr 6rnor<a F.l ocnosHoii npocfer:cnona.lrtt:ofr

o6pasonarelrnofi nporpaMMbr. Hsyueuue Al,rcIIHrInIrHbl rIpoxoAI4T Bo Bropo,M H rperbeM ceMecrpal.

X4syuenne AucqprnJruHbr rrpeAnonrarael Hzulllque ] cry4eHron npoqHblx 6a"soBrrx gnanpiffi urro'm,uofi

$usuxr.r a raKx(e dlyugarraeHrarlbHblx suaHufi no

,{rx ycneruuoro ocBoeHlls Kypca Susunlr cry neo6xo4unro 3Halb coorllercrByrouue pa3llonbl

BbICITEU MATEMATIIKII:

5. Snenrerrubl BeKlopHoro aHarII{3a.

6. @ynrcqua KoMIrJIeKcHoro [epeMeHHoro.
7. .{uQ$epeHllrruulbHble ypaBHeFIHt.

8. SreuenruI leoplttu BepoflTHocrefi u uareuars

oAHnx 3aAarr K Apyfr{M, r4cKarb HecraHAaprHble H

uporf eccuon atrclaoit tuo6vrurocru cne tII{ilJII{croB B

3. .TIJIAIIUPYEMbIE PE3YJIbT'A

flnanupyeuue pe3yJlbrarbl o6yveuu.r ilo
JrbraraMr,r ocBoeHat OIOfI

rrrx ycKopeHHofo pa3BuT'r4rr TexHrxK:r{.

oByqEIrI{t IIo Iu,Ic I[illJIr4-HE

HHr3, COOTHeCeHHbTe C l]naHI,I]py€)MbIMI4

peefirrfri o6yte"u" n0 ,4ucqnnnntre, 
I

sraru,r rfqpr'rllpoBanmfi rouuerenqafi (norararexu 
I

runn) 
I

I
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4. OBbEM I,I CTPYKTY
O6qas rpyAoeMKocrb Ar.rcq[[Jrr.rHbr cocraBJlser 1
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I MEXAHI4KA I 18 8 t6 54 9t21

I KuHeuarnxa
nocTyrraTeJrbHoro

ABI,I)KCHI4'I

I z 6 l /50

2 Kuneuaruxa
BPAIIIATCJIbHOIO

,IIBI4XEHI4'I

z z A 6 U12,5

J ,{uuavruxa
IIocTyrraTeJrbHoro

ABI'IXeHI4t

5 2 6 l/50



46 ll12,5

5 OcnosHofi saKoH

ANHAMI{KI,I

BparrlaTenbHoro

]IB}I)I(EHII{

) 2 6 l/s0

6 3aron coxpanenr,ra
I4Mrrynbca II MoMeIITa
rrMflynbca

6 2 L 4 6 lll2,5 Fefirnnr-
rourpom Nll

3axon coxpanerur
9Hepruu

7 2 6 l/50

8 Sreuenrrr MexaHLIKI{

xranrocreft u ra3oB
8 2 2 4 6 l/12,5

9 Sleuenur cneqraalrnofi
Teopuu oTHocrrTeJrbHocTr

9 2 6 t/50

II OCHOBbI
MOJIEKYJI'PHOIZ
@KI3I/I<ULI
TEPMOII4HAMUKLI

I 18 10 20 45 9/19

10 Moreryrapno-
KI{HETIITIECKAfl TEOPU'

ra30B

l0 2 2 4 6 1112,5

ll Sneuerrur rnaccrasecxoi
CTATtrCTIIKII

1l a J t/s0 Pefirurn-
rorrrpom' Ns2

12 Peamnsre ra:rr 12 2 2 4 f ll12,5

t3 Csoficrsa xnuxocrefi t3 2 ) t/50

t4 Ceoftcrna rBepAbrx reJr l4 2 az 4 ) l/12,5

l5 (Dagosrre paBHoBecr,rt rI
r[arorue repexoAbr

l5 2 5 U50

l6 Sneuenrrr rlnaruecrofi
KI{HETI,IKI4

t6 2 2 4 5 ll12,5

T7 Ileproe Haqalro
repMoAuHaMrrKr{

17 2 5 Us0 Pef,rrunr-
rourpom Nl3

l8 Bropoe Haqilro
TepMoAr4HaMr,rKr,r

l8 2 2 4 4 l/12,5

Bcero ga 1 ceuecrp 1-18 36 18 36 99 t8t20v, Smraueu(27)

III SJIEKTPI{IIECTBO
I4MA|HETI43M

2 22 t0 l0 66 rU26

I Slenaenru reopuu noJIf, I 2 5 l/50

2 Hanpxxennocrr
SneKTp O CTaTIIIIIeCKOIO

rroJUr B BaKyyMe

2 ) 2 2 6 Ut7

J floteruuan
3JIeKTpOCTarrueCKOrO

TIOJI,'I

J 2 6 1/50

4 [uenerrplrru n
9JIeKlprueCKOM rIOJre

4 2 2 2 6 U17



5 lflposoaHnrus I lS I Z

Irnentp^e.rcoMnone | | |

6 r /50

6 llocrossHtrfi
3JreKTpr{lrecxufi rox

6 2 2
,2

6 1/17 Pefir'uur-
rou'rponr, .lfs I

7 3rerrpo{usrvecrue
IICCJIE]IOBAHI4'

z z 6 l\50

8 MarurrHoe rroJre B

BaKyyMe
8 2 z 6 t/17

9 Maruurgoe noJle B

BEIIIECTBE

9 z 6 t/50

l0 3lexrpouarHraruar
I,{HAYKII14'

10 z 2 z 6 I ll7

lt ,{enNeuue :aprNeuuofi
qACTlIIIbI B MAFH}ITHI,IX I4

3neKTpr,rqecKtrx rroJr{x

il 2 6 1/50 Pefirznr-
rourpolr, Ns2

IV KONEBAHUflKI
BOJIHbI

2 6 2 L l8 3l'30

t2 MexaHnlecxue
xore6aHur 14 BoJIHrI

I2 2 2 2 6 t/17

1a
IJ 3rexrpolrarur,rrHbre

role6anus
IJ 2 6 t/50

l4 YpanHeum Maxcnella,
3JIeKTpOMafHI'ITHbte

BOJIHbJ

t4 2 6 l /50

V OIITI4KA 2 8 6 6 .A 4120

15 feonerprnecKarr olrlrKa 15 2 2 2 6 It17

16 I4nrepQepeuur4r cBera l6 2 2 2 6 Il17

17 [uQparcur.r.r cnera t7 z 2 2 6 I t17

l8 florrpu:aqun cnera,
ar4cflepcr{Jr cBeTa

l8 2 6 r/50 Pe:iirnur-
xourpoll Ns3

Bcero ra 2 cerrlecrp 2 l-18 36 l8 l8 108 n8t250h 3rcsaueu(36)

I,lroro tlo l]tu cur{ rrJt nHe l'2 11 36 54 207 36/220 SrcsarueH(63)

Cogepxanue JreKrIrroHHbr

PasAeJ I. MexaHfirca

@11oSryrAIgnErglqjE4)r(cH14t
Bne4eHue. llpe4uer $rasurcu. MeroAu $uszuecxorc
reopur, Baxuefiuue sranbr r4cropur4 $rasunn. Ponr Qr
pa3Br4THe Qzsurcu, Ponr Qusuxlt B crariroBJreHr4H r,rH)Kel

coBpeMeHHofi Sz:ranra.
Hexoroprre cBeAeHHrr lr3 MareMarHK.H. Polt ruarer

rIpoH3BoAHbre. I4HrerpupoBaHr4e. O cusrcre, [poH3BoI
3aAaqaM, 3lerraeHrsr aercropHofi alre6pur: onpeAene

BeKTopoB, gHSQepeH rrr4poBaH Lre BeKropH btx Ber aq r4H.

cBeAeHrzr n3 Teopvkr Bepofl THocTtr.

KuHeiuarurca KaK pa3Aen MexaHrzKrz. Mexauuqecxoe

M arep r4rr. Marepaalt na.rr roqKa (uacrr,rqa), Cl ncrelr a or
BeKTop. llp nuqan orHo cr.rreJrbHocrr{ f ' astute n. Tpaexro
TeN,ra 2. KhneNraT4ra ep auaremnoro A efl xeHra.fl

saHqrufi [r0 ArrcqHrIJrrrHe

HCCJIeAOBZLHUq: OIIbIT, fHIIOTe3a, SKQIIepHMeHT,

IZKI,I B pa3BrZTl|lI4 TeXHI{KU kr BJTUflHL'Ie TeXHLTKI4 Ha

:pa. Cnrs{ Qusuxu c ApyruMr4 uayKzu\irH. Ycrcxz

aTLIKH B a3,yqeHur,r Qn:uxu. OyHnu,nu u ux
tofi u anrf:rpana B npuJro)r(eHlirz x cpnsuur;cxanr

ue BeKTopa, cJlo)I(eHHe BeKTopoB, yMHo)r(elrHe

{aS$epen q}iaJr bH bre ypaB HreH}l{. 3l eueurap H ur e

ABr4)r(eHue KaK [pocreftuar dropivra ABU)KefrHt

uera. I,luetrlqruriurbHbre clrcreM br orcqera. P agw.y c -
,uq. llo crynareJrbHo e ABr4)KeH He rB e l),4o1-o re.[a.



Teua 2. KuueMaruKa BpauareJrbHoto nBrDrlieHrur

r,r cKopocTs vt luloaitHoe yclKopenue. Tttrrefi{{r,raJrbHoe }r

eft nrtuu u ymorunau lil4 I{eMaruqecKr4t\[Ll Be.nLIr{]t{ FIaMI{.

Tenaa 3 . Aunaltaxa nocr_ynarertnoro AsuNeHrat

,{uuanauna KaK pa3AeJr MexaHr4Kr{. flepnrrfi saKoH H
Bropofi 3aKoH Hrrorosa v rroHrrve cuJrbr, Maccbr

Hrrorona I,I [peAeJrbr erc rrpHMestttr,roc'nr. Heu
orHocureJlbHble cKopocrb I,I ycKopenlre. CIIJru ranepquil. n{eurpodex:Flafl cwra. Cuna Kopuoluca. C.acTeua
MarepHanbHblx ToqeK. Ilernp ITHepIII{H (qerrrp rvracc). feoperraa o llBrD(eHnr,r .qeHTpa r4uepqnn.
TeNra 4. Ar,ruaNa4Ka nparuaremnoro Agzxerrus
Ilon-srue a6colrotroro rBepAoro rela. Moueur

bHOH

Moueur l.rMrryJrbca. Mouenr HHepuura" Tr;clpreua
lllrefruepa. YpaureHae MoMeHToB (cn rsr MoMeHra Jrbca c MoMeHToM cr,uu).

Vpanueuae BparrlareJrbHoro ABmKeHV;{ TBepAoro orHocHTerbHo HenoABI{}KHOfi OCU" Ktngetr,rqer;naq

oHepI.ur Bparqarcueroc.rlrBepAoro rena. fnpoc fi eQSqrr. Cno6o4uue ocu.

3naqenr.re u coAep)KaHlre 3aKoHoB coxpaHerrr{r B

lynbca
nxe. 3arcon coxpaHeHprr HMlrynboa. Cl.4nopo,qnocrr

rlpocrpaHcrBa. PeaxuasHoe ABrDKeHr.re,, 3alco n
Teua 7. 3arcou cE<paseHlrs sseprnn

ktifl MoMeHTa rrMrrynr,ca. I4sorponnx rpocrparnrsrBa.

Pa6o'ra, gHeprr4rr, MorrlHocrl. Csssr MerrAy noreH rnoft eHeprlreit u cnnoit. flon.rrure culroBoro nr)Jrfl.

KoucepnaraBHbre r4 HeKoHcepBarr4BHbre culu. 3anoH paHeHr4,r gr-repil4r4 B Mex.aHrrKe. O,4uopo4nocrr
BpeMeHr.r. Koucepnaru Blr'as, v 4nccvflarvlr,Htrn
Tenra 8. Srelrenmr uexanur<a xu.urocrefi z fa3oB
O6qne csoficrsa xlrAxocrefi il ra3oB,, Vpaenenue 4n

u rpy6rlr roHa. 'VpanHeHHe 
Hepa3pbrBrrocru. VpanueH

n $oprnae 3filepa. flole cxopoareit,luauu
e Eepnyrna. Cucreua ypanueunfi ra3oAHH?tMrrKr{.

B.f,grocrr. Teqeuue nsgKofi )Kr,rAKocrr{. Oopuyna itsts.. Jlquwuapnufi u ryp6yle+nrrslfi pextrMbr
TeqeHHrI. I{uprcynxqnr cKopocrr,r. florenqurulbHoe H B ABIDr(eHr4s. ,{uuxeuze leJr B }Kr4lKoctl;rx rr
ra:ax. Teopeua Xyrconcroro.

Ipunqun orrrocareJrbHocrrr Sfisureiina. Pont c &"tu. flocrynar rrocror Hcrna cKolpocrn cBera.
flpeo6pa":onarur,r J{opeuqa. JlopeuqeBo coKpaulerlrr4e Hbr pr 3aMeAJreHlre BpeMeHLr" Perrrusurll'oKr,rfi
rrMrryJrbc. BgauMocsrgb Maccbr H gHeprr4r{. ,{e$erl 9Heprur cr]r3u. Coornoureru4e Me.KAy nolsofi
eneprueft u vMrryJlbcoM qacrr{rlbr. fpauuqa rxpuMeHr.rM KJraoolrqecKofi (Hrrorononcxofi) MexaHr,xKl{.

TeMa 1. MoreKynqpHo-x4ueru.recKa.f, leoplula3qB
Ocnosurle rroJro)KeHH.rI MoneKyJrrpHo-Kr4Hern.rec
crrcreMbr. Marpocronar{ecKne napaMerpbr.
ToJrKoBaHHe reMfleparypu. 9ucro crenenefi cso6oArr nynrr. JBnyrp eHHs s, gHeprr.rJr u/{eaJlbHoro ria3a.

3arcou paBHopacnpeAereHr.r.s gHepn4r,r rc' cno6o4r1. n{annenue rilsa o ror{Kr{ :peruHlr
MoJreKyJr{pHo-Kr{Heruqecrofi reopun. OcnosHoe IIO tuq,1911y1spHo - KIlHeTHrteCKClfi teOFrur,r.

YpanHeune coclolrHarr HAeaJrbHofo ra:la (ypanueune
T ell.a 2. 9renaenrur KJraccpFrecKofi crarzcrlrru

nd- MenAeneena)

luuauuueorvre a crarrrcruqecKue 3aKoHorvrepHoorr,r $lrsune. Crarucru.recrufi nrero;t, r{ocJreA()BaHrr{rr

crrcreM. @asosoe npocrpaHcrno, $a:onar rosK&r xqefirca. flou-sru,e o Syrrrcqulr paorpeAe,[eHx,r{.
CrarucuEqecKoe ycpeAHeHr{e. Pacnpe4ereuue la (pacnpe.rleJreHpre Morr3Kyr no a6coanrnr,ru

Baponreirpuuecxar Qoprr,ryna. FacupeA()Jremr{e3HaqeHrurM cnopocru). (Jpegnne cKopocllr MoneKy
Bomrluana. Pacnpe4erenae MarcseJrJra - Eionrrluaua
Teua 3. Pean*rre ragu
Caru MexMoJrerKyJr.trpHoro naauuo4eficrnna n rqbax. VpaeneHue EaH-4ep-EaaJrbca, Zlgo'rep,nu

peanbHoro rasa. Mleracra6rutrnue cocro.rrH?rt. Kpura.r$crcoe cocrcrsH[4e. Brryrpennu.fl gHeprrrfl pearrbHoro
rasa. 3tp$ercr [proyrr - Toucoua. Cxraxenze ra3oB r{ n(lrryueuue Hr,r3Krrx re]\{neparyp.
Tervra 4. CeoficreAjrflaaKoc'refi

Teopvu BeqecrBa. Maxpo- H Maxpococro;tlvtr
I4rAearbHQro ra"sa. More(yrsprlro-KprHernrrecKoe



Xapax.repucruKa )rcuAr(oro cocro.rrna-r. Crpoeuue
HarslKeHue. Cunsl, Bo3Hr4KarouIHe Ha x.ptrnofr
paBHoBecnr Ha rpaHr{qe AByx cpel. Kpaenc,fi yrol.
TeMa 5. Csoficlsa rgeparrx rer

(nnyrpennee rpeurne). KoeQ $zqaeHr Bs3Ko,crpr.

Ieua-8Jleple9$sar9-r'epM o.rrr4HaMHKr.r

ABurarers. 3Hrpr:nu-a. Crarucruqecr.ufi nec (repnr
gHTpo[Hr,r. CrarlrcruqecKoe roJrKoB aHHe BTr)poro Ha

PagAeJr rII. SJrexro[qecrso H MarHer[gM
Telra l. ?nglreng,r reopul4 non.f,

CralrpHrre H BeKropHbre noJrr r $usraxe. I'pa4neur
Porop BeKropHofo nonx. ()ueparop farrrum'roua (one
Henoropue r{HTerpaJrbHbre reopeMbr.

reopeMbr faycca. flpuueueuue reopervrbr laycca atr,
Teua 3. Iloreurlgan greKTpocrarr,rqecKofo rrorq
Pa6ora cr{n oJreKTpocrarvqecKoro rroJrr. Idzpxynr

Bnra>xnraft noprAoK. Ilonepxnoc:uroe
)IeIAKocrIr. Oopnr5rna JTanaaca. Vcrosut

ulvrBar.vre. Kanr,unrpnbre s BreHr,rrl"

Arrrop$nue rr Kpr,rcrarurrzqecKr{e rena. R"pzcrzurn pegnerKa. [atrcuuit ropjul,ox:. V'lpynau u
rrJrac'rr{qecKar ge$opuaquu. 3axon lyrca. fljeSexrr,l r
TglaA_$.AAggEbIg pasHoeecuq a Oa3onbre n epexoAbr

pucranJrax. Xugxue Kpr.rcraJrJrrr.

(Dasu nerqecrsa. Ycrosr.rf, paBHoBecur Sal. I{cnapeH L KoHIeHcauH.s. IlrasreHrre u Kptlcrannrrcal{ulr.
Ypanueuue Klanefipona - Knayelryca. Oaaoear 4aa
TeMa 7. SneNrenrrr SusnqecKofi roaHeu,rKu

(Auatpanrua cocro.nuux). Tpofiuar ro,{K.a.

floH.f,rpre croJrKr{oBeHrar. Vupyroe r{ Heyrpyroe n4. flpuqerrbrroe paccroxHr,{e. Pacceqsue
rracrr4rl. Cpegnx-r Arrvna cno6o4uoro npo6e'ra. flpuu AeTaJrbHrJro paBH0Becr,rr.
floH-srze o Su:lzuecnofi xunerzxe. HeparuorecHbre urr" Bpeux peJraKcaqrrr4" .flBJeH[s [epeuoca.

Koe$rfnrlueHT rennonrpoBoArfroc'ru. Bsgnocrr,{uSSysr.rx. Koe$$nqaeur gz$$yauu, Teruro
II KI'IHEMATHqECKAfl B'3KOC]]b"

Crarzcrzqe crcvit ulepMoAr{HaMr.rqecKr{ft uero4u. T MoArrr{aMr{rlecKa{ cl{creua. Teptrr.l4pt HaMur'{erc KHfi
npoqecc. OcHosHHe repMoAnHaMr,rqecKr4e fl: BHyrpeHHrfl gHeprr{f,, pa6ora, T()rurora.

Ypannen4e nepBoro HarraJra leprt{oAr,rH,aMt{Krr.(Doprraynr,rpoBKu [epBo]ro Haq:ura repMollr,rHaMuKr{.
Teuodur<ocrr. 3asucu[4ocr6 TerrJroEuxoc'rr,r nraaJr riua pr rBHAa rpoqecoa. C)opMyJra Mlafiepa.
Pa6ora, coBepmaeMas rra3oM npr.r r.reonpoqeccirx. rnnx (prennooax Qymrlur). A4rradarrn'recxufi
lpoqecc. TenlodrvrxocTE'fBepAbrx TeJr.

Tenra9.BropoeH@
PannosecHrle r4 HepaBHoBecHbIe cocrorHlr.fl cvcreMbl. sr,o ll Heo6praruMbre npoqecolbr. JKp'ynonoft
npoqecc (qraKn). OoprrnynupoBKr,r Broporo Har{€ura

HAeaJrbHoro raga. TenroBrre ABrrrarelwr u xoJro,[Hn
unlr. I-lzr.rt Kapuo lx €f,o Kflfi AJrr

Maru4Hbr. MaKcnlranr,sufi RJIA rerrfiorioro
unqeckas BeporrrHocrr,). 3ax<lH Bo3pa(lraHvJr

TepMoA[HaMHKr4.

pHofo nolr. ,{uneprcHrlnr BeKTopHo[c] nonr.
<na6l:u)" Oneparop Jlauaca (<.naurac;raa.Hu>).

Slexrpuuect<ufi sapxp,. Coxpauenue v vrn 3aps,Aa" n{uomperuocrb sapflpll. 3aros Kyaona.
Ilonsrue gneKTpocrarnl\IecKoro rloJr.f,. Czrosrre ilvffrvrr (nuvuu HarrprxelrHoc:ru.). ilpuu.l1un
cy[epno3HIIHH gJleKTpoc'raruqecKrx nolefi. Ilolor BeKTopa Hanp.DKer{Hocru. Teopeua fayc<la grr
gireKrpoc'rarr.{trecKoro rroJr.rr B BaKyyr\{e n e€ csxss il saxonorra KyloHa. .{ra$drepenqmatr6Has. fo,prvra

Hanp.D{:eHFrocTrr gJreKTpocTaTr{qs}Koro IIoJr{.
Porop Hanprlr(eHHocru gneKTpoclaruqecKoro r5o:u. llo'reuqnalEHocrb (xo'noepnarrannclo'm)
gJleKTpocrarr{qecroro roJlt. floreuqIEar. Paguoc 16 noreHrlr,ranoB. Cs.rrgr Me.xAy rxoreHquzurorlr u
nanpxxrdunocrbro oJlerupocrarllqecmoro IroJIt. Vilaeueuue Jlan:raca. Srercrpurrecnld ArarroJrb.

3renrpauecrnfi naouenr Aunon;r (AunomHrrfi uo
Mouenr cwt, geiturnyroqufi Ha AnnoJrb Bo BH

3[eKTpHTIeCKOM IIOJIe.

TeMa 4. Augrerffpnxu e oreKrpprqecKoM none
Cno6oguue pr cBf3aHHbre 3ap.flAbr n nerqecrne. Crop
Tzusr 4ueleKTpr.rKoB. I4ouuax, gneKTpoFxHa{ u
MoJreKynbr. florrpu:onaHHocrb (rexrop roJrrpv3a
Cs.flsn nonspu3oBaHHoclr{ c noBepxHoorsoii rrJrorH

Bocnpul{MqrrBocrb BeIIIec'rBa u ed gasucrar\,rocrr or
rroJr{ B Ar{gneKTpHKe. 3rerrpavec.roe cMerrleH

,{uererrpuuecKurc ilpoHr4rlaeMocrb cpeAbr. Buqu



ALIgneKTpr{Ke. l-panuunbre yciroBt4r AJr{ l)JrexTpr{qe

.4r,rerexlpur". CergetoglleKTplrKl{.
Ten4a 5. flpoeorHzrtz s ereKrpuqecrer,r no:re
Pacnpegeneur,re 3apsAoB B [poBoAnrzxe. l)
fpaun.ruue ycnoBus Ha rpaHzqe "npclro4nrarc-
o6oroqxpr. SlerrpocrarzqecKafl 3arqr4Ta. Merog
"npono4uur-,qugrexrplrn"" Slerrpoiiuxocrr
KoHAeHcaropa. Srerrpuvecrcar oHeprur ctrcreM
rrpoBoAHHKa, cuc'reMbr rrpoBoAHr4KoB r{ KorrAe

.{nmrerue sapaxerurofi qacrrxsr B gneKrpuirecKoM H

3S$err Xoua. Vcxoparerr4 3apffKeHrIbIX qacfl4ll.

ParneJr IV. KoJrebanrq H eorHrr
Teua 1. Mexauu.{gctsag Konelar.usrr r}oJrHbI

Cso6oAHsre (co6crneuHue) u BbIrryiK,AeHHhIe

!u$$epenquaJrbHoe ypaBHeHr,re rapMoHlilqecKlix

Koro rroJr4 Ha npaHurle pa3Aena ";1aelenrplrx -

rroJre BHyTpr..r tr cHapyxr4 rnpoBoAHr,rKa.

)yM". Srrerrpuvecxr,re onofic'rsa npooogarqeft
unrft. fpaHaqHbre ycnoBx,u Ha rparrurle
rrpoEtoAr{HKa, cHcTeMbr rrpoBoAHrrKoB r.t

roue.+rB1x 3apsAoB. 3)ueprnr. 3apnKeFrr{oro
3ueprzr gJneKrpocraruqecKoro noJrs. ()6:s0Nftras

B BaKyyMel SnexrpoHuas. suvrccutr. Fa6o:ra rlbDioAa

MafHr.rTHQrc, fror.s Ha IpaH]4rIe pa3,rleJa.qByK clleA.
MA,

noJ{sx. [IoH.[Tlre o6 srenporurofi onrprce.

KOJICOAHIIq. florrrrae o6 arl:rclrore6anrtsx.
ero perueHpre. X.aparreplrclarcz
aHfapMoHnr{ecKoM ocql,rJln{Tope.

wit u

o

ruroTHocTb SHepnIH gneKTpocTaTr4qecrKolo noJlq.

Telra 6. flocrosunufi elercrpuqecrufi 'ron
Xaparrepucrt4Kr.rr gJreKTpocrarr4qecKoro roKa: cuJra roKa. Ycrosu,e cyuecrB,OEtEtHus

Halprx(eHr{e, g,rreKTpoAEx0Kynlas oprJra3neK'rpuqecKoro roKa. Cropouuve cuJrbr. Pasuocrr
(3A(). Knaccuqecxar sJreKTpoHHa.rr leopr4r poBoAr{N{ocrTr,r MerarrJroB. 3aronu ()rr,ra u ,(xoylr-
Jlerua n guQ$epeHquanrHofi $opue. 3axouu Oua u nr-Jlerrqa B HHrerparrb.nofi { oprrne. 3arou rOua

AJr{ HeoAHopoAHoro yqacrKa qenu. flpanu.na
Teopr4u 3neKTponpoBoAt4 MocTrr.
Tervra 7. Snerrpodn:lr,rqecxrae uccreAosaHng

. HegoclaroqHoclb Krtacor{qecKoft olexrllonulofi

SrerrpolrarHr{THoe rore 3eurpr. SlercrprE.lecxrEft rox
gJreKTpoHoB r,I3 Me'rzIrIJIa. 3nerrpz.recxlz.it roK B flpo;reccu vauu3arluv u per<ouduHaurl,r.
HecaMocrosrelrnufi ra:oerrft pa3pf,A. ft rasoerrfi pa3p{ll. BplAr,r pa3p.fl,Aon, florrs:rue o
IrJIa3Me. Cnoco6r,r oo3raHu.f, rtrtasl,trr. Kea3 bHocrb rrflra3Mbn, 3lenrponpoEoAHocrb tl,na3iMbl

tug. fltaztteHHar qacrora. Hu3 rore;Mneparypnatle6aencxaft pa4pry c (Ae6aencrax 4lnua) :rKpaHrrpo
rrJra3Ma H ee [pr.rMeHeHue. BucorcoreuneparypHafl
TepMo.rrAepHoro cHHTe3a.

Teua 8. MarnnTgoe noJre B BaK)ryMe

lra. Ilpp6.ner\{a ooyqecTBJreHHrx ynpaBJrjretvrofo

3aron Aunepa. Malnutra.s rzHAyKrlr{.fl. 3anon Euo -
MafHrrrHoro norx. llpurulr4rr cyrrepno:luqurr MaTHHTH

pa (saroH EIao - Canapa - Jlamaca). Ilsr{rrrr.r€
norefi. Onna Jlopeurla H crrna ^Anarrepa. Bizrox c

ToKoM B MafHurHoM rroJre. Marnurnrrfi M.oMeHT. cur, p,eficrnFoutlrfi Ha pah Ky c ror(orvr Bo
BHerIrHeM MarHI4T[roM nore. Marnr4THoe [oJIe np.sMon serftsoro u rKpyfoBofo roKon. I{zpxynrulrE.rr Bentopa

a o rlupKyrrfln,uv laer4ynrlr{rlr MarHr{ruoro nrorn) nuarnuruofi HHAyKqr4n. 3aron rroJrHolro ro.ra (
BaK)ryMe. IlpraueueHae 3aKoHa noJrHolo ror{:a Anr pac MarHI4TrHbIX nolefi " MarnurH oe rroJre .trJl.IFrrFroro

conerroHAa H Topor,rAa. Marnprrnoe nsauivro4eficrnue EAunlula cr{Jrbr roKa - aMrrep. Brxpenoe rrole
ABronyqerccs,saps,Aa.l4unapuaurHoc'rrgneKTpH gapflAal Marnrarrroe noJrre KaI( peJTtrllBuorcKufi
erfQerr.
TeMa 9. Marnllrl1oe none s neurecrse
floH.srue MarHr{Tuolo MOMeHTa aroMa. Muxpo- H u. MorerynqpHbre roru. flanrarHnqeraHoorb
(nerrop HaMarHuqr{B auun). Maruarua.s Bocflpu BeilIecrBa u eE 3avucuMocrr, o'r'I'eMrrepal)'pbr.
3aron noJrHoro roxa (reopeMa o qr{pK'fJrflrlr{[ H

HanpxxdHnocrr MafHr4THoro rrors B BrotuecrBe.

r,I MarlIHTHoro uoffr) Il BexlecrBe.

fl rrpoHrrr{aeMosfb cpeAb,r. klstxyxtlus
MarHI4THoro nor.s B BeIIIecrBe. fpanuunsre )/croBufl
Tunu naarnerprKor]. Toqra Kropu. ,{orrensr. Kpunar
TeMa I 0. Srexrpotvrarnnlnaq prH.trvxuus

Onrrr (Dapa4es. MarHursuft norox. 3,{C uu4yrqu OurosHoii 3aKoH oneKTpoMarn ur:srlii r{H.rtyK qr{r.

(sarou Oapa4ex). BrBoA ocHoBHoro 3aKoHa
gHepI'I{I{, a raK}I(e Ha OCHOBe elenrpounoft

HTHOH nr-rAyrflIHr.r B3 3aKolra OOXpAHeHr,rt

flpanu.no JXeHqa (saxon .lleurta). flittelaue
caMor{H.qyKrluu. klugyxruBHocrb. Uu4 yxrunHocrb,4nH noro cordnou4a. Toru 3aMbrKaHl{lr r.I pa3MbrmaHuJr

qenu" -flsreHr{e B3ar.rMHofi uu.qyrquu. BsaurvrHa.s

IJIOTHOCTb SHeprI,II,I MarHr,rrHOrO nOJrfl ,

Sueprur MarHri'rHoro, rroJr,tr. Odr,dMHas

rapMoHr4qecKux rore6anraft. flons:rze o KOM VT



I4soxponuocrr xole6annfi. 3neprrax rapMoHl4qecnux none6aHzft. CloxreHr{e oAr.rrHaKoBc} FrarrpaBJresHbrx
(cxalxpHrx) rapMol{[qecxrEx rore6auufi. Mero4 nlrtropHofi Ar,rafpaMMbr. Br,reulrs. Cloxesne B:sarrMHo
nepneHAI{KyrItrpHbIX (nexropurx) rapuounuecKax rcolre6aHrafi. Qlurypu Jluccaxy. ft,r$$epeHlu rrrrr;Hoe
ypaBHeHI4e 3arJxaro4nx role6anufi.uero prerxeHne. Aprepzo4uuagttufi4npoqecc. gacrora ra mos1pQaqueur
3aryxa}Jjls' JlorapzQrvruqecxufr AeKpeMeHr serryxayus H go6pclruocr:l rore6areflbuoft cucrc)Mbr.

'{aQ0epenquaJlbl{oe 
yp BHeHLre BbIHyx(AeHHux ron{6anufi u ero petuerFrue. Aunnzryga u $aea npu

BbIIryxAeHHbIX MexaHI4qecKLIx xolreOauusx. Meirauuvecr<nii pe3oHaHc. llesonarrcHbre rpmBbre.
coornorueruae MqxAy $aralru BblHJD(Aaroqeft cuttt rr cKopocrr.r ilprr ldexaHutrecKoM pmoHaHce. dnrlrcrp
xole6annfi, rorulrHe o pa3JlolKeHzn rDypre. Mexa rupu o6pa-:onauar MexaHr.rqercKzx B,oJTn n yupyn6fi
cpeAe. Ilpo4olnuue u nolepeqHble BorHbL Boruonoe !puu"a""" r4 ero pe[reHze. .fapnaoru.rrrecnue Bo,rrHbl
u prx xapaKrepl'Icrl'IKH. Y4apHue BoJIlIbI. flpuutqur cylnepnosnuar4 BoJrH H rpaHr4lrla ero fiplMeHqMocrr,r.
(Dasosas cKopocrb vt Atrcrrepcva rBoJrH. Boruonoft naKer ]4 rpynnoBar c,Kopoclrb. ]lonsru,s o
KorepeHTHocru. l4HlepQepeHIII{t sorH. Crrt.f,qIae nolilrt. 3$Sen1 ,{onnepaL Ars 3BynoBlbrx r}oJtH. V'n5rpa-
u unr[pasnyxu.

IqaA2. 3agtsTpAMaIHHlHbre KoJre6aHrir Lt EioJrHbr

.(rQ$epeuqr{aJrbHoe ypaBHeHr4e xole6ianufi B KoneoaTei:br{oM l:o.rrType u e['o, pel[eHI{e.
MarHI{THbrx xole6aurafi u efo petrleuue. t{aoro.ra ra

Irus. Jloratludtuu.rer:xafr nr:rnerure nt qnr.vyia Hr'rq z
,{u$$epenqr{.LrrbHoe ypaBHeHr.re 3ar)D(arcil$rx
xos$@lrqzeHT 3alyxaHn{ gneKTpoMafHlrruoro ur. Jlorapu{rnrraver:xufi ArJKpeMeHr' 3aryxirnru r.r

rrbrrryx(AetFrHr,rx gJIeKTpoMe[rHI4TH[,rx KoJre6iaHrrfi u4o6poruocrb KoH'rypa. l{u$rlepenqr{a"rbHoe
ero peureHue. Anrnazryla u $aza npu oJxeKTppMafHurHbrx rcorre6anusx,, PesoHaHc s
Hole6arelrHoM KoHType. PesouancHbr e KpllBbre AJtrt Irp.rxeHr4r u cwtbr rora. IlepeuerHnuii rox.
Te
Oapa4eencrcar r{ MaKcBeJrnoBcKar rpurKToBKr.[ .fiBreH

cpeAax. Ocnoenrre csoficrsa gJreKTpoMar,H BoJrH. Bexrop flcfinrnnra. I4lmylrc

SrexrpouarnrrrHoe noJre. Cucreua ypaBHeHr4
SneKTpOMafHI{TIIOfO IIOJIfl LI eIO peUIeHHe.

gJlelflpoMarHarrroro nolx. I,IsrryzveHue AulroJrx. flua
gneKTpoMaf Hr{THLIX sorn. T T TKara gJreKTpoM arHHTHbrx

parnoft ToJrrrlatqbr vt paBHoro HaKJroHa. Msoron
KorepeHrHbrx lyveft . I4HrepSepoMorprr,
Teua 3. Arl0paruvir cBeTA
flpurqun fiofirenca - @peHelx. Mero4 soH

::lex.:rpoMalrulrnoit vHAy Krlkrra''fon cuerqerux.
Marccseura. Blonnosoe yp'arlrreHr4e I\Irs

paA[pOO'tpaHeHI{q SneKTpOMa.fIIIrt t'I{bIX ETOJIFI B

H.

HalrpaBneHHocrr.r. 3$$exl',flprrnepa Alr

PasAer V. Onruxa
TeMa 1. feollerpuqecraq orrruKa
SlerrpouarHvn:aafl, npprpoAa cBera. flp.aHqun firenca. 3anonr,r crTp{D(eHIxI itl HpeJroM.[ertur.

A6coruoruufi u otrocr-rrelrnufi rroKa3areJnr rr flomrgre BrryrpeHHee otpoxeHr,re. Cnerono4u.
feouerpzuecKarr orrrr{Ka KaK npeAenbuufi crryvafr nol
Terrra 2. I4nrep0epeHqlrr[ rEera

orrrr{Ku. Onru.{ecrr,re Hfrcrpyl4rer{T]blr.

MonoxpouaruqeoKr4e a FleMoHoxpoMarriqecKrre BoJr Ilpunqan oyrrepflo3 r-rqvrvt kr vrwtener,rBHoc:rr, rrpu
cJIo)KeHr{H cBeroBbrx BoJrH. Bpeueund.r
flpocrpaHcrneHHuur KorepeHrHocrr. Pagny'c
piBHocrb xoAa. Pac.rer aHrepSepenquoHHofi

" Bperr,rr u NrurHa KorepeHTtr{oortr.
. Our'u.recras. Nrkrrra rryru" Ourt+recnat

OT ABY]{: KOFEPEIITHbIX IIcToI{HI{I,I,os. fI'OJIoobI
uHlep$epenqar. rCnocodu roJryrreHr,rs

1err. Ilpalrolplsefisoe pacnpocrpaFretur{e cnora.
fluQparqux OpeHell. .{rEtfparqux @penelr or m orBepcrt4-rr H KpyrJrolo Ardcr:a. /]uQpamqzr
@peuelr or Kpar rroJry[Jrocrocru. Cnupalr Kopuxr. paKrIHr ppaynro{lepa or 6ecxoHenlao 4lraullofi
np.auofi ulenu. !{uSparcquoHHas pacxoAtrMocrb. KIIt4s or o,4HoMepHofi 4raQpaxqtroHsofi pexrerKlr.
Paspeuanrqa.f, cnoco6nocrb ortrprrrecKn4x , flosqrue, o rolorlla$un.
TeMa 4. florqpu:laqus csera r,r arlcneplrz.q crreT@

I{ orpiD(eHr4u. 3axon Eprocrepa. flonrpusilqzx n
neo6rlnHoeeuHufi .ny.ru. Onrr.rqecruu ocr, Kpt4cr
flolrpr.rsaropbr r,r aE{aJrrrcaropbr. 3arcon Ma-nroca.
I4cryccrnenHas orruqecr<afl annsorponrar. Onrn
?^-^,,-,.^-...3arpylnenur B oJleKTpoMarururuofi Teopan l\4axcselrra. nopMaJrbu.i.ta n aloMaJrbHa,r Arrcflepc]r]r. ryroroltbl
ma6mo4euux Ancflepcvrn. flpusuarn.recxlrfi H sr,rfi cneKrpbr. IherrpouHrar reopnt

Ten H c[eKTpbr norJrorqeHr..lur"4ncnepcur4 cBera. florrtorqeHr,re cBera. 3arou Eyrepa.



Cogepxanne
I ce*recrp

Pas,ler I. Mexanuna

flocrynarelbHoe ABr4)r(eHr.Ie rBepAofo reJta.
luuefisoe ycKopeHne, TasresuualbHoe 14

yfJIoBbtMH KHHeMaTHTIeCKHMH BeJII4TIA HaMH

Te u a 2.,n uH aMurc a n o c mJ) n am enuu o a o. d e u ac e u un
YpanHeuue ABr,rxeHH{. Tperrlfi 3aKoH Htrclona,
(ueurp ltacc). Teopeua o ABrDKeHr,rH r{eHrpa r4Heprlr4r,r,

Teua 3. ,nuuamurca apawamerbHozo dcucrceryun
Molresr ctzJtbr. MonaeHr r4Mnynbca. Molresr 14Hepur.ru

MoMeHTa r.rMrrynbca c MoMeHToM calsr). Vpanue

rlucro creneHei cno6ogsr MoireKyJrbr.

paBHopacnpeAeJreHur 9HepfHl4 rro cTerreHrM

gaHqrlifi rro ArrcrlHrrJrrrx{e

oBuaceHun
Pala r(pHBH3Hbr TpaeKTOpUU. .lluHefiHaq cnopoolb r4

I{ex{Ay ilnHeirHt tww uycKqpeHnr, Clssss

Cana Kopuoluca. I{enrp HueprIaH

Teopeva llJlefiuepa. Ypanuenue MoMeH'roB, (cnrst
ve BparqpTeJrbFrofo ABV)TeHVtr TBep,UOfO'feJra
LIfl Bpalqalolqerocr TBepAOfo TeJra.

uepaspuaAocru. YpanHeuze Eepuyrlu. C.acleva
x tz ra3ax. ifeoperraa Xyrcoe,oxoro.

Hnrfl sHepfu.s uAeaJrbHoro ra3a. 3axoH

]FIA A'{IIOJIb I]O BHEIIIHEM 3JIEKIPALTECKOM TrcJIE.

rce. Snekrp rzqecKoe cM elqe HHe (e:rr:nrp H'rec ra.a

HOpMiur

orHocureJrbHo HenoABltxnofi ocu. Kuneurqeorax ss
Teua 4. 3arcouut ce4paHeHln
3axos coxpaHeHnr rrMrryJrbca, 3axou coxpaHeHut MeHTa HM[ynbca,. Pa6ora, 3Hepf]rj{, MOII(HOCTb.

Cs.sss Me)KAy rroreHrlrrarrbuofi sneprneit u c>uloit. H COXpaFreI{VA 3Hep|VtLl B MeXaHl4Ke..
Teua 5. Sneueumwl,texaHuKtr ucudrcocmeil u zaso6
YpaeHeuue ABUxeHaq e $oprure 3finepa.!'paBHeHue

ypaeHeHnfi fa3oAr{HaMurcn, .{nuxeHue reJr tl
P II3HKH II
T e u a I . Mo n e rcynnp u a: xurlgllwwg r an :m e op un e.a 3 o s

. laeleuue ra3a c roqKu 3peHtf.rr tvroJte)Ky,llpHo-
KuHeruqecKofi reopaa, Ocnosuoe ypaBHeHae M

cocro{HHr rrAeurrrbHoro rasa (ypaeHeHue KlanefipoH
Teua 2. SneneuAbJl4gecu4g cgeilugnlueryuKu
Pacnpe4eleHae Marcceerra (pacnpegenenue Mo
Baporraerpnvecxal r[opvyr a. Pac npeAeJreHhe Fol u u
Teua 3. Peanauule ecgut
YpanueHrae BaH-4ep-Barurbca. llsorepuu p(JnJrbHor

Teua4.IfepeoeH@
VpaeHeHae nepBoro Haqara repMoAr,rHaMnxu. Ten

ra3a or Br4Aa npollecca. Pa6ora, coBepuraeMar ra3oM
Aaza6 aruuec xn fi n p o qec c. Te nl o€rr,rKo crb uB e pAbrx

2 ceruecrp

Tena I. onl s aarcyytre
Kynoua. 'eopeMa falrcca AJls greKlpocrarlrqeclloro noJrrr B BaKyyr\,re 14

ee cetlsb eopeMbr faircca Ans pf1cqera nolefi.
Teua 2. floJrt
Pa6ora cHJr 3neKrpocraruqecKofo rroJrr. I{npxynaqur alxp.s)KeHHpcrrr 3JreKrpocrarur{ecKofo ltoJrr, ClBqss
Me)rqy rroreHUtlaJroM Lr Hanpu<duuoct'bro
3lexrpuuecrnft gunolr. Movesr cul, 1eiitcryy

qeoxoro rroJr.rr.'Vpanueulre JIan.rrilca.

3Heprnr AzrroJrr B gneKTpHqecKoM t-roJTe.

Teua 3. llpono4uarcH B oneKTpnqecKoM rtore
Teopelra faycca Ar.r 3reKTpuqecKofo noJrf, B

un4yxqur) B Ar.r3neKrpuxe. [ueleKrpr{qeoKat rraeMocrb cpeAr,r. Ilrl.{ucreFrr,re Llarrpfl}I(eFrHocru
MKocrb Sle4uHdHHoro qloBol(HI4I(a, cHcT'€)MbtgneKTpnqecKoro rroJrr B AHgneKTpHKe. 3ne

npoBoAHI,IKOB I,I KoHAeHcaropa. 3lexrpv uecxar oHeprl,I.rr cHcrTeMbr roqeqHbtx 3aDr[noB. 3rleorus
3aptxeHHoro rrpoBoAHr4Ka, cucTeMbt trpoBoAHr4Ko
n onq. O6T,eN,{Har IlJl orH ocrb 3 H e prHH gJre KTpocrarr4
Teua 4, IocrotuHsrfi slexrpnvecrcHfi rorc
XapanrepucrHKn 3JreKTpocraruqecKolo roKa: nJro
gneKTpHqecKoro roKa. CropoHHne chJlbr. Pa:Hocrs
(3AC). 3arcoH Oua Als HeoAHopoAHoro yqacrKa ue
Tena 5. MarHuruoe [oJre B BaKVVMe



3axou Ananepa. MarHHrHaq HHAyKur4fl. 3arcou Bno
JlopeHqa 14 cvra Alrnepa. Buror c roKoM B Mar
gefic'rnyrcrqvit aa paMxy c roKoM Bo BHeuHeM Mar
KpyroBofo roKoB, MarHurgoe r:auuogeficrBkre roK
Teua 6. 3nerrpouafHrlrHafl HHAyKrIr.{j{

OcuosHofi 3aKOH 3JreKTpoMarsuruofi nHlyrcqnu (
fs reHue c aMonHAyKrI uu. Vy gy xr rlBHocrb, I4u4yrcr

rzHAyKqlzr4. psaultrar HFrAyKTHrlHocrr. 3Hepr,fi.rr MarHfllu{ofo
HI1THOIO IIOJ]g,

Teuq l . 3lexrpouarHurHbre rcole6asus

{uQ$epeHuuillbHoe ypaBHeHr{e l:ore6auufi B

!uQdlepeHqlrzurbHoe ypaBHeHr.re 3arlxaroql4x e

[uSSepenqHaJrbHoe ypaBHeHHe BbrHyxAeHHbrx 3Jre

PagAer V. Onrnrca
Teua l. [nSparcrlrar cnera
Onrffqecxaq ArnHa nyrn. OnruqecKas pznHocrb xo . Pacqer urH'repSepeuquonHofi KarpT'HHE,r or l(Byx

IqHHbt l.r paBHofo HaKJloHa. MHofo,r1y.11lsgsI(ofepeHTHIIX tzcrorIHI,rKoB. flolocr,t paenofi
nHrepQepeHuur. .{u$panqar @peHenr or Kpyrrroro
or Kpar nonyrnocKocrrz. lur[paxqna OpayuroQepa

Bepcrt4r H KpyfJroro Ar4cKa. {Lr$pamqrar cDpeuel.r
6ecxoneqrro 4luuHofi nprlroft uleJrr,r, fluQpanqnl

or oAHoMepHofi ga$paxqaoHHofi perrerKu.
Teua 2.,{acnepczr cnera
3arcos Eprocrepa. 3axoH Ma-trcca. I4crcyccreeuuar
BerqecrBa, 3$$enr @apa4el. Hopnraluuaq .t.t aHoMrur

1 cenrecrp
PagAer I. MexaHrKa

Jla6oparopHar pa6ora Ns 2-2 Onpe4ereHne
MeTOAOM rraAarouefo B )KljAKocTH rIapr4Ka
Jla6oparopua.r pa6ora l\b 2-3 Onpe4eleuue cKopocrrl
MeroAoM crogqeil BoJrHbI

Jla6oparopu ax pa1ora Ne 2-7 Onpe4eleuue no

2 cerrrecrp

Ila6oparopn at pa6or a Ns 3 - I tr4syueHue oJr eKrpu

qecKat aHn3orponl4q. OnruqecKa.g at:Tr4Br()crb
4HCnepcrau.

uocrefi . Onpe4elenue o6r,dua iq?rnHHApa.

rcorr:6anafi

HTa Brr3r(ocrtl )Kr,lAKocru H Lrucra PefiHo.rruca

3ByKa B Bo;|Ayxe ll noKa3areJr s a4nabalu Bo3p:yxa

a1ua6 {Bt B o3A}xa MeroAr)M K:rervra.Ha-,{e3 op Ma

NOJI,9

KTpOnpoBoAHOCTrir 14 OrrpeAeJreHHe yAeJrbHofo

KaTyUJKH nO ee aKTHBHOMy i{,r pear.il'}]BH0My

rcrx rcole6auufi snyronoii qac-rorr,r c ilovrorrlbro

CoqepxaHue ladoparopH :anrrruii [ro Ar{cU[rrJrrrHe

Jla6oparopHar pa6ora Nb1-0 I,Isyveuue reopnu
Jla6oparopHar pa6ora J\b 1-5 I,Isyveune Aur{aMr.rKH bHol'o ABH)r(et{Hr TBepAOfO TeJra
Jla6oparopH at pa6ora }re 1-9 Onpe4e.leHue MoAyrq c HIA METAJIJ]OB METONOM KDVTHJI bHI,IX

JqDHOU AMITtKI{

Jla6oparopnar pabora J\rs 3-3 Mocroeofi Me,roA HTIL'I

Jla6oparopnat pa6ora ll'e 3-8 Idzyu<>uue rBJreHHe
conpoTHBJreHu.rr MeTrlrrJra

Pagaer IV. Kore6aHnq u BoJrHbr
Jla6oparopHat pa1ora l,{b 4-2 ZslrepeHne taHAyKrHB
corrpoTr,tBJreHHflM

JIa6o paropr-r al pa6ola l,,lb 4-4 I4ccr e4osaH 14 r on eKlpn
3neKrpoHHoro ocuHJrJrorpa$a
Pa:Aer V. Onrnna
Jla6oparopHaa pa6ora
Jla6oparopHax pa6ora
DEIxETKIJ

Ns 5-3 Onpe4enenue AJraHbr BOH BOJlFtbt 0 nOMOUILT K:Oneq

5. OBIIA3OBATEJIbHbIE TEXHOJIOII4I4
B trperroAaBaHan ArrcunrrJrprHh,r <Saszro udn<xrsyrorl,l pa-:uoo6pa:Hrre

TeXHOJIOfHH KaK TpaAHIll'IOHHLte, TaK u C flp14MeHeHHelY aKTHBHbIX H I,IHTepa.KTHBHL,IX

Ns 5-5 Onpe4eleuue AJrlrHbl CBETOBOI{ BOJIHbI C NOMOIIIbTO

Hurcroua
4ncppanquonnofi

o6pa:oeilrerlrrtre
MeroAOB o6yueHrul.

AxrH sH sr e v AHTepaKTVB Frbt e MeroAu o6yver un.n :



-uHrepanrr,rBHaf, neKrIH{ ( TeMa J,,ibl3 pas4en I
pa:4en 5).

Jlexqzouuo-ceMr{HapcKas, cvrcrewa o6yreH
3arnffkrs.) c HclroJrb3oBaHr{eM npeAMe'roB Nry3es re
npaKrrrKyMa.

flpraueHeuue Mynbrr.rMeAraa rexnolorufi:
r{crloJrl3oBaHrleM KoM[]brorepHbrx npeseHraqufi,
KoMrrbrorepHoro npoeKropa, 3BM rr reJregKpaHa.

I,InS oprraaquoHH o -KoMMyHr.rKar{LroHHbre

rery{efi yre6nofi ,ntesrenbHocrz crygeuroa (
Ha rurarSopnre Moodle H Ap.).

JlerqnoHnue u npaKTnrrecKne 3aHrr.r.rt KaK
cTyAeHroB.

6. OIIE.HOTIHbIE CPEICTBA nJItI
TIPOMDITYTOIIHOIZ ATTECTAUII]N ilO
yIrEEHo-METOIUIITECKOE O
cTyAEHTOB

BOTIPOCbT AJII IIPO

Pefimuue-xoumponu MI
1. MexasuqecKoe .rIBr,DKeHr{e KaK rr

flpunqvn orHocraTeJrbHocrr4 fanvnes. II
2. MarepuurbHafr ToqKa (vac.rzqa)"

cKopocrr pr manefiuoe ycKopeHr{e. floorynarelrHoe
3. Tanrenqua-trHoe v HopMzlnbHoe

KI{HEMATVqECKHMI4 BEJIIIqHHAMI,I,

4. llepnrrii 3aKoH Htrorona u rorurrr{e r4

noH-s'rue cr4JIbI, Maccbr H r.IMrD{rbca. Vparueulre
[pEMeHUMOCTpr,

5. HeuuepuaaJrbHbre cucreMbr orcqe'ra,
Curu unepuuu.

6. Cucretra Marepr4arrrHbx rolreK. IJ,eurp u
r4Hepquu.

7. IloH-srue a6comorno rBepAoro rel:1. Mouenr
8. Teoperr,ra lllrefiuepa.

9. Moueur currbr. Mouenr prurrylrca. V
ABTDK9HI.dfi, TBepAOTO TeJra OTHOCT{TeJrbr{O

10. frzpocnonuqecxrafi e<fQexr. Cno6o4uue ocu.
I l. 3axon coxpaHeHLrr prMrynbca u rperuit
12. 3axon coxpaHeHr4s MoMeHTa HMlynbca.
13.Pa6orav gHeprr4rr B MexaHr{Ke,, 3neprrar
14. flonrrure cr4rroBoro nors. Csssr Melrgry
1 5. 3aron ooxpaHeHr4r MexaHr{r{ecKofi eueprnu.
1 6. KoncepnaruBHbre H HeKoHcepBarrrBHbre
17 .3alaraw MexaHHKrr xu.uxocreifi u fa3oB.
1 8. Vpannenue Hepa3pbrBHocrt4. Ypanuenue

Pefrmuruz-xonmpona lVo2

L flonsrve prle,rJrbHofo ra3a. Monercyn
MaxpocxonuqecKae rflapaMerpbr cr{creMbr.

2. BuyrpenHlfl leeprur r{AeaJrbHoro la3a.
9Hepruu.

3. ,{aueuue ra3a c roqKu 3peHrrfl n[onexyJrt
MoJreKynfl pHo-KprHerur{ecnofi reopr,rz.

reMa Ns2 pabAen 4, retvta J\ir2 pa:4en 5, rcuil j\t3

(rpaglrquouubre neKrlr4oFrHbre u :ra6oparcryHbre
AeMor{crpaquit u ycrpofficrn <flrsa,recKoro

nEKrIt4OHHbrX u upaKTr,rlrecxnx garr_fl,rafi c
bIX BLI.{eOpOnI,IK0rB C IIOMOUIIbIO

u Ans. MoHr{TopaHfa, KoHTpOJr,fl r{ orI(9HKtr

, Skype, yue6Ho-uero4r.ruecxuii KOMTTJeK(I tsnfV

rconSr4eHqr4u no pe3)arbraraM AorsranoB

KOIITPOJTfl YCIIEI}AEMOC'II{,
AM OCBOEITI4fl AI4CTU,IITJII{IrbIr Vl

CAMOCTOflTUGHOTI PA]BOTbI

Teryrqr.riii xour ycrreBaeMocTll
PEI,ITI4IT| -KOHTP O.JIfl

$opnra ABHrtteHVs Marepam. Cracteua o,rcqrera.
f arpuresi Pa4liyc-ner<rop.

Pa4n5ts KpI,IBrn3Hbr rpaeKropr4r4r" .llur+eiinaq
TBtlpAOrO TeJra.

. Csqgr, MeXAy lrvtsefiurruu ra j/irnoBr;rMr,r

rsoft cncreubl orcqera. Bropofi 3an0r{ Hrrc,rona u
Hrrorona H rrpeAe:rbr eror.rr. lfpelufi 3aKoH

r{ ojrHoczTeJilbHbre cKopo0Tr,r M yoKopeHve.

a (ueurpr vracc). 'feopeva o .npm(er{r4ru lqerrrpa

HeHI{e MpI\,XeHTOB.

ocll.
Ypanrrenue, Bpa,ilIarTeJrbnroro

I{rrcroHa,

I4 NOTEHIIUUUIbHTUI.

euep:uefi ucwtofr..

. KoHc ep r ar vn.Hafl u 4vc cptrruruuHa.f, cuc ret{bl.

JIJIVI.

O-KI,IHETI4.qECKOE

cTeneHeH cEtc)ooAbl,

TOJrKOBaHr.re TeMrlepaTYpbr.

3aros paBrropao[pr3A€iJre]flr{t

ueru.lecxofi Teopuz. Ocnonuoe ypaBHeuue



4. Vpanueuue cocrotHl4s I{AezurrHoro rasa (ypaiueHue KnAneiipona - Mengeleena).
5. ,{unauu'ltecxue I{ crarl,Icruqer}Klre :axoholrepuocrra B Sr,rsrane. (lraruc.lr+recxufi METOA

rrccneAoBaHn.f, cucreMrr. flonflrue o $yunqnu
6. Oasonoe ilpocrpaHcrno. Oa:osag rorrKa, q.{efika" rCrarllcruqecKoe ycpeAr{enrrde"
7. Pacnpe4eJreHr4e MaKcserra,, Cpe4uue c MOJreKyJr.

8. EapouerpuqecKa{ rf oprvryna. Pacnpe4eleuu$ Sonrquan a.
9. PacnpegeJreHne Marcseara - Eo:ruluana.

Pefimuuz-xoampont ll!3
I 0" VpaorreHue Bau-4ep-Baalrca. Ll:rorepurr

flpooera.
1 7. OcHosnrbre repMoAuHaMr,rqeoKr{e rroHrrrtrru

nepBofo Hatrzua TepMol{r,rHaMr,rKr{.

I 8. 3asucuN{oorb renJroeMKocrpr rr.rleiurbHofo
IIpa BBonpoqeccax.

19 . Alua6 a'trz.recKrafi rrpoqecc.

22 . llpur:.tlun 71efi crrr.rr rerrJroBo f o Autvlra r e rs, u
23. 3urponu.fl" 3arcoH Bo3pacraHz;r eHrponnr4.

Pe fimuuz- xo ump onu Jtlb I
l. 3aron Kyrrona" tlanpxxennocrr

12. ,{nnxenrde 3apr}I(eHHbrx qacrr,rq B

20. O6pnwr\{bre E neo6parrulre npoqeccbr. nofi npoqecc (qzrcn).
21. I{uru Kapuo ra ero KfI.{ Anr uleanbHoro

bHbIX ffltioB.

HyrpeHHqs oHeprvlr, pa6ora, TerrJrora. )rpannenrae

or BaAa npoqecca. Pa6o'ra, coBepilaeMar r.il3oM

bHrCkI MailIUlHbL

uons. fllorurpre gneKTpocrurtuqecl(ofo
nonr. Ilpuuqan cyleplo3urlrzr,r gJreKrpuqecKrrx

2. florox HarrpffKeHHocra. Teopeua faycca sneKTpocTaTHqecKof o IIoJrt
3. Ilpu*reueHpre reopeMrr faycca Anifl pacrrera
4. Pa6ora cun gneKTpocrarr{rrecKoro norq. pKynrqHr HaupsxeHHocTxr

noJrr.
5. Ilorenquar. Pagnocrr roreHrlaaJroB. C

sJreKTpOCTaTr.r\recKoIo rroJr.s.

6. Cno6ognbre u oBf,3aHHbre 3urprAbt B

op HeHTarIuoHHaf, norspv3 arILrH.

H MOMEHT.

7. 3renrpoeMKoclb yeAr.rHeHHoro npoBo,qHr{Ka, br npoBoArnuKOE r4 KoHAeHcaTOpa.

8. Snepru-r 3apffKeHHbrx yeAr{HeHH()ro HKa, Cx.IOTeMbl npOB,O4HIIKOB Il KC,HAeHOATOpa.

Suepru-r gneKTpu.recKoro rors. O6reptras SrrepfzH gJreKrpr4qecKoro rroJrr.
9. Xapanreprrcrr,rKu gneKTparrecKoro tflors H

SneKTpoABDKyn\AA CIJ.ilA, Hanpff{ceHr,re.

10. 3aros Atrrnepa. Marularnar r{HIg/KqnJr.

flpuuqlrn cynepno3r4rlvrv MarHvrrHrrx noleii. MarH

ero cyqecrBoBaHl{f, . f'agnoom roreHqu&rroB,

Brao - Carapa. flonsrue r\danrrrzrHoro IIrOJI,'I.

11. MarnnrHoe noJre [prMonnHefinoro z x TOKOB.

B BaKyyMe.

SJIeKrpO CTaTHrt e0r(oro

b Mel(A:/ noTeHupranoM u Haq)rrx(eHrroclbro

. Tuuu A,rDJreKTpr,rKos. HouHa.s, gJl€)Ktpolr{Hils r{

TTX I4 MATI}II,trT'HbIX IIIOJIqX,

ngauunafl raHAyKTMBHogrr.'Ioxu

MexaHar{eoKze xoredarrvlg, r vx

13. 3anon uoJrHoro roKa .u[fl M&rHr.n'Hofo riroJr B BeilIecrpe. HanprxeuHocrb MafHlrfH(cro rrlJLrI.

Marnutras lpoHr.rqaeMoorb cpeAbr. Zn4ynqu-r NOJIf, B BEIUECTBE.

14. Ounr @apa4e.n. Marnurnufi loror. 3flC uu4yxquzl OouosHofi 3oK,oH SJIeKTpoMarHrmsoi
HHAyKrIHr.r. flpaluro Jlesqa.

15. Carvrour{AyxqrE r v Bsaul.rroprHAynqur.
pa3MbrKaHl{.fl pI 3aMbIKaHH.f, .

Peilmunz-xoumpona Jfb2

1. Cno6oanbre H BbrHyx,qeHHbre Ho.ne6anrz.f,.

xapaKTepr.rcTr4Kr{.

apN{oHr,rqepKue



lfx2. SHeprzx rapMoHurrecKrrx Me,KaHr.rqecK

aHfapMoHr.rqecKoM ocrlHrurrTope.
3. Croxerure oAaHaKoBo HanpaBJreHHr,D(

4. Croxeuue B3ar4MHo rrepneHAr{KyJrspHbrx
5. 3aryxamrqae MexaHr{qecxze rore6aHus.

AeKpeMeHT 3aryxaHrrfl MexaHuqecKrx xolerbanufi .

6. Bruryx4euuue MexaHraqecKuer xole6a
MexaHuqecKux Kone6auu-fl x.

7. Mexanr.rqecrufi pe3oHaHc. PesouaHcHrre
cuJrbn r{ cKopocTu npu MexaHr.rqecKoM pBOHaHCe.

3. 'IanreHqzarmHoe H HopM:urbHoe ycxope
KUHEMATI{qECKI{MI{ BEII4qAHAMU,

IIpLIMeHZMOCTA.

5. HezHepuuaJrbHbre cr4creMbr orcqera,
Curu HHeprIHH.

5. Cucrenaa Marepr{anbHbx roqeK. I{eHrp
HHeprIr{H.

rco"re6anzfi. llousrpre o r,apMor{HqecKotd u

rcole6arufi. Buewts..

xore6aHafi . @,urypu Jlaccancy.
roetf <puqueHT 3aryxauu.fl , rro rapuQuu.reclKafi

Anarn.aryAa ui Qa.u upu B[,rFry)ru[eHrrbrx

ue. C oornotueHar Mex(Ay rlasanru nr,r uy:N4arorqefi

nHrr.THbIe KoJreoaHr{rr r4 r{x xapaKTepltc.ul4Kr4.

It{acrora, ros$SuqueHr 3iaryxallrr{r,
xole6anzft .,{r:6porlrocru xole6ar,e,nr,rroro

. Tperrzfi 3aKoH Hr,xrrona ta upeAenbr ero

r.r oTrFrc,cr{TeJrbHbre cK.opocTxr r4 yc Kol)eHr.re.

8. Mexanugrrl o6patonaHrrr MexaHHqecKHX n yrpynrcfi cpeAe. Ipo4,onrrule H nonel)eqrrbre
)oKI{e BOJIHbT U I,Ix xapaKrepHcTr.rKz.BonHbr. Bonnosoe ypaBHeHr.re u ero pelureulle. I

9. (Dasosa{ cKopocrb kr Akrcnepcus, sorH. Bor [aKeT r{ rpyrnoBiur cK()pocT,b.
I0. flourrue o KorepeHrHocru. I4nrep$epenqur scurH. Ctoqque IloJrHbr.
I l. Kole6arelrsufi KoHryp. fapuoHnvecrue
12. 3aryxalorque gJreKTpoMarHrlrHbre

rorapuQuaqecxufi AeKpeMeHT 3arJaxal{r{Jr sJreKTpoMa
KoHrypa.

13. Bunyrx4enHsre gneKTporuafHurHrre
gneKTpoMarHuTlrbrx HoaeSanufi .

kr Qa3a BbrHy)]{(I,eH.Hbrx

14. Oapa4eeBcKa{ rr MaKcBeJrJloBcKil.rr vl fiBrer:la.fl oneKTpoMarulltroft un4ynquu.'J[ox
cMelqeHr{fl.

1 5. Cucrerr,ra ypasueuuit Marctelna.
16. Bomrosoe ypaBHeHr{e Anfr H ero perler-rue, Cno;loorr

h4^nh^nr o

u, SHeprztr H noror gHeprau gnexTpoMiltrHr.r'lfrbx

IO TOIS.

A6corrcrnufi u olnoczrelrnrrfi rroKa3areJrrr npeno
2. Korepenrnocrb LI MoHoxpoMarr{rrHocrb c

I.nvrHa KorepeHTHOcTH.

3. Onru.recKas, IrrvrHarryrn. OrrruqecKas pa3
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srfi

_l



JII4CT PETI4CTP AI{J,III I43MEHEHI4IZ
B pa6oqyrc npofpaMMy Ancur4[nrzHbr

@Hsllrca
o6paso narelsso fi npo rpaMMbr HarrpaBneHn.s rroAroroBKr4
28.03, 0 I Hanorexuoloruu rz uzxpocracrevuas rexnraxa

3an

Honnep
n3MeHeHUq

BHecenu r{3MeHeHHs n uacru/pa3AeJrbr
pa6ouefi trporpaMMF,r

?Icno.rHurels
oI40

Ocnoeanue
(HoMep uA "ra [poroKora

3aceAaHnfl madeapsr)
I B PasAer 4 <O6r,err.,r u crpyKrypa

AlICUI,IrrJrHHbr)):

I{3MEHEHO:

yMeHbrlleHlre KoluqecTBa qacoB

CPC e 1 cevecrpe ao 90 q.;

yBeJrHqeHue KoILrqecTBa r{acoB Ha
3K3aM eMecrpe ao 36.i.

llpoSeccop
rca$. OulI@

fpyucnax JLB,

Ns1 or 31,08,2020r.

rcaSeapofi .M. Apaxelrur
lTodnuca aL|0


