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Ile.nnruu ocBoeHzr ArlcqurlraHtr <OusHKa> ssn.derc.fl o6ercneqeuue
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. reoperr{lrecKa.fi no4roronK{ s o6racrz $zsz4z, no3BoJrrrctua, oyAyrur4M rrrD(eHepaM
oprreHrr4poBarbc.tr B rroroKe uayunoft 4 rexHar{ecKofi rzHsop4la\vv tr o6ecne ITIA{ I4M BO3MO)I{HOCTb
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npHMeHr4Mocrr4 pa3Jrr4qusrx suruvecicrx noHlrzii, saxon{n, reopufi u ylr

HJIH MATCMATHqL(]CKIIX
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z nupa6orKa y Ftrr4x
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2. MECTO NI4 IIJII,IHbI B CTPYKTYPE OfI
lucquuuua <Ougnxa>> rc 6a:osoft qacru nporpalruu.

li',uuTunwma onr4paercs, Ha sHaHul- npeAMeroB ocnosHoft o6pasoearen cpeAHero
(noruoro) o6rqero o6pa:oeanu_a: [I MATEMATI{KA.

BaxHa.s rIeJIb Bbrcrreto - ronyqr{Tb Hayqrjoe npeAcTaBneHr4e rrpr4poAe r{ Merol;ax ee
[o3HaHHr. OusHKa KaK BeAyruat o npprpoAe I4fpaer fJr?Brryrc poJrb B
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raeT HalfiIl{r4e y cTyABr{TOB npoqHbD(
.--.-"'-^

I4:yveuue Alrcrlvnnr4 Hbl
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.Ift.a ycneuHoro ocBoeHlr.r Kypca $asurcrz cryAeHTaM necj6xo4rarr,ro 3Harb

5. 3lenaesrbr BeKTopHoro ana-uuCa.
6. Oynr<qrarE KoMrrJreKcHoro nepQueHnoro.
7, {uQ$epeHtqziurbHbre ypanHeulrx.

sbrcrlrefi MareMarzKr4:
I . [u$SepeHrlrziulbHoe r,rc.{ucrdFrrae.
) I/]jrernqnl qnc rrnurrn fiasrra2. I4urerp alrb.Hoe I{crrHcJreHHe.

3 . Auan uruqecKa.s feoMerpur n lmueimat anre6pa.
4. Pnast.

/, Ar4QQepeHtqziurbHbre ypaBHeH

8. 3lerr,reursr reopurz Bepo.[THoc,
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I MEXAHI4KA 18 8 l6 \t I 9/21

Knueuarlr ra nocrynareJrbHoro
AB!IXEHI,I'I

2 5 l/50

2 Kr.rseruarurca BparqareJrbHoro

ABI{)KEHI{II
2 2 2 4 5 I/t2.5

3 fiuuattuxa [ocrynarenbHo ro AB rrxe H t\ 3 z 5 t/50

4 ArrHaMuKa BparuaTeJrbHoro .rIBVXeHVlr A 2 2 4 5 l/12,5

5 OcHonHofi 3aKoH .IIrrHaMvKr4

BpauaTenbHofo ABr4xeHr4t
5 2 6 l/50

6 3arou coxpauetr4fl wMrryrbca 14

MOMeHTa AMITynbca
6 2 2 4 6 I/12,5 Peftrunr-

Sonrpoll Nt 1

7 3axoH coxpanennr
3r{eprr4rr

7 z 6 r/50



3leueurrr MexaHr4Kr4 Na4r<ocreft u
fa30B

1112,

9 3lelraenrrt cneqlranrHoft Teopur{
OTHOCIITEJIbHOCTI4

9 2 6 l/50

II OCHOBbI MOJIEKYJUIPHOII
AI43l'lKU 14 TEP M O,4I4HAMI4KI4

l8 10 20 40 9/19

t0 Molerylrpuo-Kr4HerrrlrecKafl Teopr4rr

fut30B
10 2 2 AT /1 Ut2,:

lt 3leuenrrr K;raccrrecKo i.t cr arvctuxri ll 2 r/50 Pefirunr-
xourporu Jtl's2

I2 Peamrrte la3tr I2 2 2 4 5 I/12,:
l:) Csoficrsa rxrzgrocrefi ta

IJ 2 5 l/50

t4 uBoI4CTBa TBep[brX TeJr I4 2 2 4 5 l/72,5
IJ Oa:osrre paBHoBecr4lr ra $asonrre

nepexoAbr
l5 2 A l/50

t6 3leueurrr Qzsu,recnofi Kr4Herr4Kr4 l6 2 2 A 4 ll12,5
11 Ilepeoe HaqaJro lepMoAr4HaMrzKrr 17 2 4 l/50 Pefirrznrr

rourponr.l[s3
l8 Bropoe Haqaro repMoAr4HaM HKH 1B 2 2 A A+ Ilt2,5
Bcero :a I cerr.recrp 1-18 36 18 36 90 t8/20, 3rcsarvren(3t6)

III 3JIEKTPI,ITIECTBO 14

MAfHETI43M
2 22 l0 10 o4 It/26

I JJIeMeHTbT Teopzr4 rront 1 2 5 l/50
z HanprNeuuocrb 3neKTpocrarr4qecKoro

IIOJI'I B BAKWME
2 2 2 aa 5 1n7

3 Iorenrlual 3JreK'rpocrarlqecKoro rror.rr 3 2 6 u50
4 f{usrexrpuxra B gJreKrprrlrecKoM [oJre 4 2 2 2 6 I/17
5 flpono4unxu B 3JreKTpr4qecKoM rroJre 5 2 6 r/50

o flocrorsrtt'rfi 3JreKrplFrecKraft rox 6 2 a/- 2 6 Ut7 Pefirunr-
xonrponr J\'s l

7 3nexrpoQra:r.rvecKue flccneAoBaH ult 2 2 6 U50
8 Maruuruoe noJre B BaKyyMe 8 2 2 2 6 t/17
9 MatHurnoe IroJre B BeluecrBe 9 2 6 t/50
l0 JneKTp oMarHr{THar lrHAyKur4.tr 10 2 2 2 6 l/17
il [nzNenue :aprNeuuofi qacrr,rubl B

MarHv THbIX 14 3neKTpIFrecKrTX ITOJUIX

l1 2 6 I/50 Peftrrznr-
rcourpo.nr Nbll

IV KOJIEEAHVII VI B OJIHbI 2 6 2 z 15 3/30
l2 Mexanrqecrne xore6anu_s r4 BoJrrrbr 12 2 2 2 5 t/17
IJ 3nexrpouarur4Trrsre xone6aHr,r_f, 1a

IJ 2 5 1/50

t4 Vpanuenux Mancserra,
3neKTpoMatHI4THr,Ie BOJIHbI

14 2 5 l/50

V OIITI4KA 2 8 6 6 '20 4/20
l5 f eouerpnvecKarr orrrr4Ka l5 2 2 2 5 IltT
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tr4Hrep$epeHrlr4rr cBera 16222 s | 1/17

t'7 ALrQparcqrzs csera t1 2 2 2 5 | /17

18 llolrpu:aqnn cBera, Ar4crrepcr4r cBer t8 2 1/50 Peftrurrr-
Kor{rpoJrb i[s3

Bcero sa 2 cerr.recrn ) r-18 36 18 18 99 t8/25 ,o 3rcaueu(45i)
I4roro [o Ar,rct_{r,rrrJrrdr{e l12 11 36 54 189 36/22 o 3n:arr,ren(Bl)

pa3BHrHe Susunrr. Pom Qusuxu B craHoBJreHr4z t4rDKeHepa. CBftb $usuxa c 41
coBpeMeHHofi QusurrcrE.

Hexoroprre eBeAeFrr4fl v3 MareMarnKra. po,rr rareruttuni, a a:yueHua Ql
frpoH3BoAHbrc. vrarerpupoBaHHe. o cMrrcre npoH3BoAHOii r; aHrerpana B npHJ
3aaarraM, 3lenaeurr,r rexropHofi anre6pu: olpeAeneHrie rieKTopa, cJro)KeHr4e
BeKropoB, azs$epeuqr4poBaHr4e BeKropHbrx BeJrr{qrrH. [zcfrfepeHqninrbHbre ypa
cBeAeHu.fl lr3 TeopuH Bepo.rrTHocTlr.

xaHHKri. Mexauuqecxoe 4narkerure KaK npocrei
a (uacrzira). Czcreua orcuera; tr:InepqualsHbre cu
Hocrr4 |ir;runes. Tpaer<ropu.r, I ocrynareJrbHoe AB1

lgrra4 2 . Kuneivr arzrca ep aurarer r Horo .ds uxeFr gx
Paanryc KprrBLr3Hbr rpaeKropt4r4. Jruigiman cKopocrb u nnnefinoe ycKopeHl
HopM arl[,Hoe ycKop eHH-fl . Cefl sr Me]KAy llztrefi Hrruu 14 yrJroBBIMr,r Kr{HeMarilqecKri
fglqa :. nzHaMuKa nocryril
f[anarr,rr,rxa KaK pa3AeJr MexaHHKr{. llepbufi saKoH H vaJ
Bropofi 3aKoH Huorona u noffrrlre ciElrr, MaccF,r .trt
Hrroloua 14 rrpeAeJrbr efo npl4Meguruocrrz. Hez or(
orHocareJrbHbre cKopocrb a ycKopeHrae. czlH r,rHepqrrr4. I{eHdpo6eNuas cuta. cu
MarepuanbHbrx roqeK. I-{eurp uHepr\r4vr (ueHrp rvracc). Teopeua o ABTDKeHT{H rleHr
Trirvra 4 . Arasanauxa mpaularer r Horo Asuxeuut
lloHrrrue a6conrorHoro rBepAoro renai MoueHT clrJrbr. Morrai:ur zrrrryrmca. Mon
lllrefiHepa, YpanHerue MoMeHroB (cnxsr MoMeHTa r4Mrrynbcq c MoMer{roM cunu)
le.I4a 5 .OurosHofi saxoH AuuaMuKa eparuaremHoro Asrzl(eHrafl
VparneHue BpatuareJlbHofo ABrDIreHr4Jr rBepAofo reJra orHoclzreJrbHo HenoABrDKl
3Heprr4q Bpauarcuerocr rBepAofo'rela. fupocxonuvecxuit ss$ercr. cno6o4ntre
le14q 6. 3aKoHrr coxpaueHra.fl uilarlvrtca u NaoN.{eura zM[_vmg4
3Haqesue I4 coAepnmHr{e 3aKoHoB coxphneuux B MexaHr{r(e, 34xou coxpaHeHr,r-rr r4rv

npocrpaHcrea. PeaKru.{sHoe ABrDr(eHue. 3axon coxpaHeHrxr l,loMeHra zMrrymca. Zs
lHeHur 3HepIHH

ruHoarb, ce.ssr lrel({y rroreHrrr4anbnofi eheprraefi r,r cunofi. r
HeKOHCepBarI,rBHbre caftr. 3axou coxpaqeHur 3Hepfr4t4 B Me

BpeM eHH. Ko ucepear:a BHafl, Lt 1nccvtna rvBHa,a cA creMbl.

ku
O6urpre csoficrea rcr aBHeHrre ;1B4;1rcp1ufln Qopr're 3ftnepa. I
a rpy6rua rorca. Vpar v. YpanHenrze Eepriyrnu. Cucrena ypa
Bflsrcocrs. Teqenue (Doprr,ryna llya:eftnri Jlauunapnrrfi u t

HIrOTe3a, 3KC[ep.[MeHT,

T VI BJIVIflIlIdE TEXHI,I-KI4 HA

n4MH HayKauu. Vcnexa

3rIKu. @yurcqlru z vtx
o)KeHrzz n $z:lurtecr,.unr
BeKTOpOB, yMHo)r(eFrr4e

BHeHruI. Sleuenlapurte

rrrar Qopnra p,BvllteHkrfl

)TeMbr orcr{era. Pra4uyc-

DXeHr4e TBepAOfO TeJra.

re. Tanrenql4aJlbl.Ioe n
llI1IBETII?IqIdHAMKI.

rnofi cacrenabl orpr{era.

LDr(eHaJr, Tperrafi 3aKoH

qera, A6colmrnlre v
ra Kopuoluc a. Cucrer,ra

la aHeprlklH.

eHr vHeprluu. Teopeua

rofi ocu. KrzHerz.l€rcra-s

ocn.

nyJrboa. O4uopo4nor:ru

)TponHr npocTpaHrtTEla.

OH'THE CUIOBCIfO TIOI,S,

(aHur(e. O4nopognoc,rt

[ole cxopocreit, ttuuuu
gnenufi fa3oAr4HaMrzr(H.

/p6ylenrnrlft pextul'ru



Ter{eHr,r.fl. I{upnyn.rquq cKopocrH. florenqualbHoe r{ nuxpenoe ABTDKe}IUS.

ra3ax. Teoperraa Xyr<oncxoro.
I'IE TEJI B )KHIIKOCT'X I4

Ba cKopocTr4 oBeTa.

. Perqrueucrcnufi
Hr4e MexAy lolnofi

14 MaKpococToflHvnl

ynspHo-Kr,rHreTr4qecKoe

r4.4ea[LHOI'0 ta3a,

ra3a g TorIKr, 3,l)eHHJl

r<uneriaqecxofi reopnz.

UCCICIIOBAHI{.S

pacl]peAeJreHar.

no a6coruo'ull,lvr

Pacnpe.4erreHrae

Baa.{rca. ?Isorepurr

B.S3KOCTb.

rf.- - ^*,
qana TepMoI(HHAtlrAKH,
jca. OgpMyna Maiiepa.

lus). A,lua6ar:u.l:ocxufi

I fna. Polt cKopocru cnpra. flocrylar
f so coKparueHue AJrr{Hqr rz 3aMeAJreHr

lg4aj_ BrrgUgE15L cneqaalrsofi reopllu orHoczrenrnocru

HL'rrryrrru. DiilllMUUBr3b Maoobl 14 sHepfI4I4. [e$enr nracc. Orieprklr cBfl3tr.
sHeprnefr a r4Mrrynb,cou uac,ruqu. fpa I4rIa npnMeHprMocrr4 r@accuuecxoft ( HOBCKOI{ I MEXATIIKI4.

KH I{ TE

l_gl\4il_l- lvl OJI e KyJIfl p H O-KAH eTI4 qeoKafl TeOD [r r f a3OB

ocuosHHe rroJro)r(eHv.rr MoneKyn.spHo-Kr{Hervqecnofi reopar4 BeruecrBa.
cr'rcreMbr. MarcpocNouriqecKlre napailerprr. floHsrue r.r4ed"nrnoro r.a-:a,

roJrKoBaH14e reM[eparypsr, r{aclo crelreuefi cso6oAsr uolerylu. BnyrpeHnrr

KVJIflOHO-K

MoreKyn.spHo-Kr,rHe'rvqec coZ reopzl,r. Ocuossoe ypaBHeHr4e MoJreKyJr_r{pHo -
vpanHeuue cocrogrrrur r{AeaJrbHoro raia (yparruenne Krareftloua - Men4elee
IgUa Z. gleuesrut t<rlaccuqe

flunauuuecKue v orarr,rcruqecxue raionoMepr{ocrrz r Susime. crarucrraqec
cucreM, Oa:osoe qlocrpaHcrno, $a:onar roqKa, Qa:onal x.jefira. llon.flrue o
CraracrnqecKoe ycpeAHeHrre, Pacnper{erenue MaKceerua [pacnpeAeJreHze M KyJr

3HarreHu.rrM cr<opocrz). cpe4Hue cKopocrr,r MoneKyn, Eapouerpuuecra_r IvryJIa.

Eomquana. Pacnpe4eleHrae MaKcseua - Eolrqtraua,
Teua :. PearsHrte mgsl

peaJliHof o rasa. Meracra6z:rlurre

TeMa 4, Ceoftcrga xaanxocrefi

Xaparcrepr.rcrr4Ka xnAKofo cocrorHz-a. crpoeHue nfl,rAKoQrefi. Bnrur<nuft
Harr)KeHI4e. cut:|ot, Bo3HrzKaroqve Ha rpunofi rroBepxHocrl,r ){(r4AKocrLI.

paBHoBecr{.s Ha fpaHr{qe AB}x cpeA. Kp[enoft yrol. Cuauunafile, Kanrun.npHue

JaKOH paBHopac[peAeneH]fi 3Hepfuu IIo crefreHrM cno6o4rr. lanleruEe
MoreKyn.spHo-Kr,rHe'rvqec cofi reopzr,r. ocnosnoe ypaBHeHr4e MOJTeKyJI_r{pHo -

Igr'a4 5. Ceoficrea rBep.ubrx reJr

Ar'ropQurre !r KpncrarrnpFrecKue rera. KpucrzrrrJrrrqecKa.rr perrerKa. r{anru

qacrHrr. Cpe4Hm AJrrrHa cno6o4noro npo6era. flprzHqun Aer4JrbHoro paBHoBect
floH.qrae o $asu.recxoi nuserarce, HeipaaHoeecHbr ) cucrerril. Bpenrx penaKca

frJracrHqecKar 4eQopnaaquz. 3axou fyxa. leseKrbr B KpucranJrax. xu4xrae x

IeUq 6-A@SrlIgJtLsHoe e cur u 0 a3osire neperloAtr

14 KpncT an nu2t iu\Lts,.

lgrvr4 7. 3nenreumr rDuszqecKofi xuHerhKu
). Tqofiuar rorrrxa.

floHqrue croJrKHoBeHlr-r. vnpyroe r4 Heynpyroe croJrKHoBgHrxr, rlpuqemuoe nue. lPacoe,.snue

. flsneHus, rrepelFroca.

[a$$y:ar, Kos$$raqzeur 4uQQyszr'r. I euorpoBoAHocrb, I(oe$$uqraeHr rerrr] poBoAHocru. lBs3xocrt
(n nyrpeHHee rpeuner). Koe rf $ zquenr ngsrocrn . fltruavuteoriafl. u

le44 8. llepsoe Haqalo repnoAunalrztu
Crarucrnqe crcui.t u repMoAV HaMuqecxufi MeroAbr, Tepruo4ui . Tepryo4ranal.r'uqecrcnir

E, pqooTa, TerlloTa,
(Dopuynzponxu flepBofo Har{ara repMoAVFraMrzKH. vpanueHze rrepBofo
Teuodtr,rr<ocrr. 3asncr,ril4ocrb renJroeilxocrra uAeilrbHoro ra3a or BprAa

Pa6ola, coBepuaeMaq f€tsoM npu zsdlpoqeccax. 3nramnilr (rennonax $yH
npoqecc. Teuodvx<tcrb rBepAErx reJr.

Ie.14a 9. Bropoe naqalo replroAauauzru



PasHosecurre H HepaBHoBecHbre cocrg{Ht4.fl cr4creMbr. o6pa{rzurre u ueo6parru
rpoqecc (quKn). oopvynrzpornu ardporo Har{zura repMoarrHaMuxu. I]uxn
HAeilrrbHoro ra:a. lfemoBbre ABkrraroltur Lr xoJroAr.rJrbHbre Marrrnutr. Marc
ABHrareJrr. 3urpouur. crarucrzqecxufi sec (repuoAuuaui,ruecnar nepo
SHTpOnprv. crarucruqecKoe roJrKoBaHrae nroporo HaqaJra repMoAr4HaMHKr4.

crca-nrpHrre H BeKTOpHbre ror.q a Qr.rsdxe, fpa4ueHr cxanrpfto.o noru. luoepr
Porop BeKropHoro non, oreparop fanrzrbroHa (oneparop <fra6na>). oneparop
H exoropsle nHTerp^nbHbre reopeMbr,

TglaA2-HAUpIXgElrocrl eneKrpraqecxoro nonq s saKlJlMe
3lerrpzvecrczft sapr4, coxpanenu e f uuvapuaHTHocrb sapgna.,{ucxperuocrr
floHsrue oJreKTpocrarr4qecKofo rlor.fl. czroerre rtuut4u (ttuttuu
cyfrepno3Hrl}lLr 3Jrer(TpocrarlrqecKHx tlolefi. flororc BeKTOpa Hanps)KeHHocrr4
3JreKt-pocrarr4qecKotfo troJu B BaKyyMe a ee cs.sgr c :axc)uotr Kylosa.
TeopeMbr laycca. llpuuenenue reopeMBr faycca Ar.fl pacqe,rA nolefi.

Pa6ora czn 3neKTlpocrararrecKoro noJrq. Ifzpxymqrllr Harpfir(eHHocrr{
Porop Harrp'KeHHocrr4 gneKTpocrarprqecKofo [or.s. floreuquan
3JreKrpocrarr,rqecKofo rroJrr. florenqllal, PasHocrt rorefiuuaroe. cesst
HanpRlreHuocrsrc SJreKT ocrarnqecxbro llorr. Yparnefire Jlanlaca. 3
3,ren'rpnlecrcufi noneur AxnoJrr (4r,rilo,rrHtrfi naoveur). ll$reHqaan rz u
N4olreur cul, 4eficreyrorqufi Ha ArarroJrb Bo BHerrrHeM olreKTprrqecKoM n
3JreKTpHqecKoM noJre.

Cro6o4uue z cB.rr3a.HHbre 3aprAbr n nerilgslss. Cropouuue 3ap.rrAbr. Iorxputre z
Tunrr 4asrertrpr4KoB. vouuag 3Jrer(TpoHHar v opueHTauaoHHa.rr noJrsp
MoJreKyJrbr. IolrpzsonaHHocrb (ner<rop rlonqpz3arlau), O4Hopo;iHafl Lr

/-^-^, -^-^^ce.ss s norfl pH3oBaHHocr c noBepxHocrsofi frJ'rorHocrbro no,[rprasaqaoHHoro
Boc[p]rr4Mr{r4Bocrb Berqec Ba A ee :asucr4N,{ocltb or reMileparD/pu. Teopeua fr
noJI' B ArZ3neKTptaKe. SnerrprEuec4oe cMerleHr4e (ele6rpzuecxa.a url
.{usrexrprivecKa.f, rrpoHr.rqaeMocrb cpeAbr. Brrqlrcrenue Hanp-rDKerrHocrr4

Ar{3neKTplrKe. fpauaunbre ycJroBrzjr AIr 3neKTpr{qecKoro riola Ha fpaHr4rle

Ar43neKTpHK", Cef Hero3JreKTpHKn,

fe,rua S, npoeoAHHKH B

PacnpegeleHue 3apqAoB B [poBoAHnre. Olercrpocraruqec(oe none BHyrpH 14

fpaHzuuue ycnoBlur Ha fpaHr,rqe'inpono4Hrax-nar<yyu,,. . 3lerrpuuecKr4e
odoloqrcu. 3lexrpocrau4qecKa-s sarllizra. Mero4 zso6pa4leHzft, fpaHz.ruue
"npoeo4grErc-4lzgrerrpux", 3rexrpoenrrcocrb yeAzHenuoro [poBoArrl4Ka,
KOHAeHCaropa. Slexrpzuecrax 3Heprz.q cHcre br roqdqnrrx 3ap.rrAoB.

lpoBoAHHKa, cUCTeMbr npoBoAHHKOB H KOHAeHcarOpa. 3Hepfur 3JreKTpocraru
I]"r toTF]ocTb 3HeprI{H 3neKTpOCTaTLIr{eCKOtO IIOJI'.
Telra 6. llocro.snHlrfi
X.aparrepucruKr4 sJreKTpocrarr{qec ToKa: rrJlorHocrt tbra, cula roxa. V

SreKTpuqecKoro roKa. Croponnze culsr. Pagsocrr noreHIII4anoB, Harrpf)fteHlle,
(3AC). Kraccuqecra.s 3reKTpoHHa{ reoppn 3JreKrponpoBo,44Mocrrr MeraJrJroB,

Jleuqa s ard$0epeuquamnofi Sopue. 3dxonu oua u [xroyrrriJleHrla B HHrer,parr

AJ rr HgoAHopoAHoro yqacrKa qenn. flpanula IftzpxroQa. He4ocraroqr{ocrb

TCUA_|_949U€EIbt_reo p ur4 n on t

T eop y|4 3n eKTpo IIpoBoAuMocTl4,
uqecrofi elercpouHofi

rpoqeccbr. l{p'yroeofi

o v efo I{fI"II Arq
rsnfi KfIn ren.roBoro

). 3anou Bo3paclmrxn;r

IIA' BeKTopr{ofo rroJlr.

uraca (<rarr;racllau>>).

sapflA1. 3arou Ky.nc,ua.

:ennobru). flpunqun
Teopeua layccta. Els
peHuuirnbna-r Sopnaa

qecKolo lroJI.rI.

BFroc'[b)

)KAy noTeHlIH€UtOM L7

xlpnvecxufi AHtronb.

tIOIf, -[I;,I]IOJI,fl.

3ueprlu nyffroiltr B

enor_spHbre M0JIe KyJr6r.

w. florrpzsyeuocrt

1q 
ron.spu:l€rqnH.

4a. r{ue:rerfpuqecnat
,4Jrrr SJIeKTpIIqecrKoro

) B AHgJreKrpr4Ke,

KTpuqeCKOlO IICrIq B

cHapyxsr npoBollrraKa.

upono4nqeft
ycnoBr4s Ha fpultFrilue

br IpoBolIr{t4KOB v
Heprur 3aprxerrHofo
Koro noJr.rr. O6rerwHaq

we CyIIIeCTBOIIiaHI,ITI

ABr.DKynqaJr ctrJra

uI Oua u !2rtoyrr-
ii $opue. 3aror+ Oua



IJaxoH Arr,rnepa. Marnzrua.s riu4yrcqrri, 3arou Buo - casapa,(saxon 6no - cae
MarHHrHoro nonr, llpunqull cynepno{uqrau MafHr{rHbrx noiefi. cnna Jlopenqa
TOKOM B MafHT4THOM rroJre. Marnnrntrfi MoMeHT. MOnreHr cuJr, 4eficrryrour4
BHeITIHeM MarHhrHcrM nole. MaruI4THoe nore [p.rrMolraHefiHQro rd KpyfoBoro ro
uarHurnofr HHAyKqHH. 3axOs roJrHofo ror<a (reopeMa o rl?rpKy[rflr\uu. u:F.ry
BaK)TMe. llpnlreneune 3aKoHa [oJrHofo roKa AJr.[ pacqera Mau{rzrHbrx nonefi. _

coneHoHAa 14TOqOkTAA. Marnarnoe n:ar.ruo4elicrBr4e roKoB. Hl.unn]f-aaJrbr roKa

Tcua-LL QlqIpgMarnurua.q ruu),Kuuff

ABuxyuler-oae.3apfl.lra. I4uzapuautsoctr, greKrpvqecKoro 3apflAa. Mar.ruErnoe
e$$er<r,

Tglqa 9.Varuursoe nole e

Iromrae MaTHHTHOTo MoMeHTa aroua. Murcpo- I4 MaKporor(ra. MorexyrrpHlle
(netcrop HaMarHpIquBauut). MaruzrHas Bocnpr4r4MrrrzBocrb BgruecrBa ra ed sasuc
3aros noJrHoro roxa (reopeMa o iruprynrquu Ha[p-f,x(gHHocrr{ MafHrrrH
HlarprxduHocrs MafHprrHofo rror.s B Ber(ecrBe. Marnilrna{ [poHurraeM
MafHHTHOfO rrOJIt B BerlecrBe. fpauuuHrre ycJloBu.s Ar.fl MarHr{THOfO IOJLTI Ha fpa
Tunu uraruerlrKoB. Toqxa Kropra. .{onreuu. Kpue a.a HaMarFrr{Err B aHv:l.

3rexrponrarHurHoe nore 3enru. 3rempzuecrufi rox e nany'ynre. orexrpoHnaa
SJreKTpoHoB r4g MeranJra. Sner<rprauecxnfi rox B ra3e. flpoqeccsr
IJ^^^",^^-^- ..}.t -^^^'--,-Y ^-- -- -

f'el4a 8. Maruznroe nore s saxyvr,re

3Heprr4a, a rau(e Ha ocHoBe sJreKTpOHHOft reOpUu. rlpanzlo JIeuqa (

cpeAe, llpo4olrutre H [onepeqHEre BoJnHbr. Boruosoe ypaane;rrze u ero perreH

us.Pa6<>'raBr,rx0ra

a pexou6uuaw4pl.

B pa3prAoB. flou.srue o

BO,IIHOCTb IIJIII3MbI.

Hzs rorervrrrepaltypHat

eHHs ynpaBrr8eMoro

- Jlauraca). fl,onqnue

cuna $rranepa. Enrox c

Ha p4MKy C rOr(OM Bo

r. I{zpxymqtr,rr BeKropa

a MaII{}ITHOIO ilO,Iq) B

TIOJIE ]:IJII{I{HOIO

aMnep, Bnxpenoe nole
re KaK pelsTrawrcrrcrufr

u. HarrarnzqetntHocrb

MOCTb pT TeMrreparypbr.

'o ro{r) B BerrlecTBe.

)rb cpe4rr. llnAylcquq
MUe p3sAenaAByx. cpeA,

uarupruofi ?rHAy Krlr{r4

l 3aKgHa COXptrEreHr4.s

rH JIeHqa). fl,stenue

o6
lnroxore6a.ulurx,

KTepfloTHKr4

ocqr.rrnn{Tope.

HanpaBneHHbrx

Croxeuue B3arzMHo

peHrIHzL[br{oe

u rosrf$ul;raeHr

onur oapa4eq. MarHrlrnufi noron, eflc uu4yrquu. ocupnnofi garon srexr
(saron @apa4er), Buno4 ocHoBHofo 3aKoHa oneKTpoMafnrarnofi rrrHAyKrIHt4

cirMor4HAyKrruu.LlttlyrcIl.{BHocrb. zHgyxrunHocrb AJrprHHofo goJreHo}rAa. Toxn brKaHr{rr II pa3Mbr llaHuir
Llenu. -fsreuze B3aLlMHofi rzHgyrcquu. EsaHN,{Ha.s aHAyKrHBHocrr,. 3ueprur MafH fo rroJrfl , C)6b0n,rna-fl

n.[oTHocTb 3HeprHH MafHr.rTHOfO rloJlr.
Terr,ra 1 l.

l[naNenue :apnNer*roft qacrr4tlbr e ereKmlr.{ecKoM r{ iuarrurrqou noJux. llonrrze
qaaTI{I.

lenra 1. Mexanuqecxue ltore6aHra.f, u sbrFmr

ceo6o4Hsle (co6orneHurre) u nirnyxAeuurre role6asus. llou.rrr{e

Br,rHy)r(AeHHbrx MexaHr,rqecKrzx nore6anusx. Mexauuqeprvil pe3oHaHc.

CoorHorueruae Mexqy $a-:auu erury44drorqeil cumt z clcopodrz npr4 MexaHritr
nore6annft, rroHrrrrre o pa3Jro)KeHnrz Qypre. Mex nugvr o6fla:oranru MexaH

bHOI4 CIIC'TEMbI.

)cKux poJrH u ynqry'ofi
lapuohuuecKue BOJTHrI

ero npr{Mer{r{M0cTr4.

rrepneHAr4KyrspHbrx (nexropurx) rapntouauecKr4x r<one6au{fi. ourypH rlvcca
ypaBHeHne 3aryxarcrr{r4x xole6aszfi u ero perxeHrze. Anepuoazuecxzfi Ilpoqecc.
3aryxaH[fl. Ilorapa$N,rnqecrnfi AeKpeMeHr 3aryxaHrzfl Lr 4o6pornocrt I
lH$QepeHuaulrr bHoe ypaBHeHue BbrHyxAeHHnx rco,re6aH uit u ero pemeHr4e.

H HX XAPAKTEPHCT}IF:I{. V4APHUC BOJIHBf. IIPAHqUN CYNCPIO]ZqI4U BOJIH I4



PasAeJ V. OnrnKa
TglrA t, feoMerperqecr<aq orrc

Tevra 2. ZHrep0epeHurr.rr cBera

feUA|[AQpgtslE{ cBera

Ar4cnepcuu cBera. llouorueuue cBera,

Pag4er I. MexaHuKe
I celrecrp

Iro AIrcq[rrJrrr

oa:oean cKopocrb v Ar4cilepavt ponH, Boruosofi ttuf."t u rpynnoBa.s
KofepeHrHocru, zrrrep$epeHrlar sorrx. croqqrre BoJrHbr. 3$drexr {oruepa glr
rE uHQpasnyrot,

,{uQQepeuqaaJrbHoe ypaBHeHrre xone6auufi s xorebareJrbHoM

/{rzS0epenquaJrbHoe ypaBHeHrie 3aryxaroqr4x 3neKrpoMarH4THbrx t<orclar,"it u
roe$$aqraeHr 3aryxaHzt oJleKrpoMarnuruoro rcore6aHu.rr. lllorapurfnruqecxzfi
4o6porHocrb KoHrypa. lriQ $epeuqua.irruoe ypaBHeHr4 e B'rHy)r(AeHHbrx 3n
efo perxeHr{e. Auurnryga u Qaza npa BbrHy)rqeHHbrx erierrporraar,HrrrHbrx
r.ole6arelrHoM Korrrype. PesoHaHcHbIe Kpr,rBbre 4n" runpnni e1prfl, vcr,rJrbr roKa.

oapa4eeecrar r4 MaKcBeJrJroBcKar rp?KToBKH,{BreHr4rr onerfrpoMarnvrnofi
3lerrpouarHarHoe roJre. cucrelaa ypazueuuit MaKcserra. Bom
3,neKTpoMafHHTHOrO norrfl Lr ero perireHne. crcopocrb paonpocrpaHeHu, 3J1

cpeAax' ocHosHr,re ceoficrea sIreKTpoMarHarHbrx BonH, Bexrop
S.rreKrpoMarHurHoro nona. I4sryqeHr{p Ar.rflor.s. ,{uarparr,rrr4a HanpaBJreHHocra
3.[eKTpoMarHurHErx sorH. ITTxala sleilrpouarHuTHbrx BoJlr.

3lerrpouarH'rHarr npr4poAa cBera. rlpuuqar ftofirenoa. 3axosrr
A'6colrcru'i u orHocurelrs'fi noxashreru npenoMneH,a. {onHoe BHyrpeHHee
|- enrra-^,"r rofeotterpnuecKar olrrr4Ka KaK [peAeJrb rrstit cly,,aaiasoruosoft onrunz, Onru

MoHoxponaaraqecKrre r,r HeMoHoxpoudruqecxue B oJrHbr, Ilp4uqv n cyrepno3

KorepeHrHbrx nyvefi , I4Hrep$epoverprr.

cJl'xeHr.r' CBeroBLrx BoJrH, Bperraeuu6' xorepeHruootr. Bpenrr u
llpocrpaHcrBeHHa.s KorcpeHTHocrr. la4rayc KorepeHTHocrlr. onrn.recxaq
pa3Hocrb xo4a. Pacver uHrepQepenquouHofi r(aprvHbr or AByx KorepeHTHbr
pasuofi ronul'uHbl ri paBHoro HaKJroHa. Mnoronyveaa! raurepQepeuqrz.a.

cKopocrb. Iforrqrrrer o

ByKoBfrx nonu. Vlnrpa-

v efo pe[reFxr{e.

perxeHr4e. 9acrol'a u
)KperYeHr stLlyXAHIdfl, i4

rHHTHbrx xole6anafi u

u-sx. PegoHaHc s

Hnsrft rox.

IIpeJroMJreFIr4Jr.

sze. CneronoAu.

HTI,I.

IIE OBC)TA.

{uSpaxqru
AJIpIt{FrOH

nofi perur:rHn.

npe.rroM,rreHHIr

rnonenurrfi z
HHbIe npr43Mbr.

IJIAC]IAIHKI{.

flprauqrzn froftreuoa - opeuena. Merol son (Dpeuen.a. flp.auorunefinoe
]ra$panqrzr @pene:r-r. [zspaxqur ofeHem or KpyfJroro orBepcrr.rr r4 Kp]{u$panqrzr @pene:r_r. [zspaxqur OfeHen.r or Kpyfrroro Kpyf

(Dpenelr or Kpa-fl rronyrrJrocKo cru. crwipatr Kopuro. Azspa\uur @paynro$epa
np.alrofi rueJrkt. lzslparquoHHar pacxoAr4Mocrb. ln$parqur or o4nouepHofi
Pa:peruaroulas cnoco6uocrb orrraqecxl,rx r,HcrpyMeHroB. rlolrrrue o rororpaSa

EcrecreeHHrrft u nolrpugosaHurrft cn{r. creneHb noJrflpu3allvu. rlon,rpz 3ar\Lrrl
H orpoxeHr.ru, 3axou Bprocrepa. llolrpusaqrlrt npu 4rofiEoM nyqer
ueo6rrKnoseunrrfi .rryuz. onruqecxa.d ocl Kpr4crailra. florsporaArr
llolrpn:aropbr H aHaJra3aropbr. 3axou Marrcca. rlolyno4uoBbre n
hcxyccreeHHafl onruqecKafl aHa3orpo[H.s. onra.recxas atrr's'ocrr
3arpy4neHzr B 3neK'rpouaruuruofi reop'l.r Maxceerra, I{op{anrnafl rz aHoMaJrb
ua6nrogeunl r."rcilepcLfir. llpzsnaaru.recxufi 14 4rz$par<q*oHHrrfi cneKrp'r.

H IIOJ]

qer



lJlocrynarenbHoe ABnKeHrze rBepAord rela. P agvryc Kpr.rBr{3Hbr rpaeKropr4r,r.
luuefiuoe ycKopeHr4e. TaureuqzalbFroe 14 HopM bHoe ycKopeHr4s. cs.f,sr
yfnoBbIMff KnHeMaTHqecKI4Mt4 BeJrrlqrrHaMII.

IleMg 2. nuHaMuKa nocmynameflbH

Jlutteitwas ctKopoorb 14

Mexly luueilr'nt*rw u

If, eHrpo6ex itafl. cura. Cura
prIHr4.

lvroMeHr cr.irbr. MoMeHr r4MrryJrbca. Morvrenr uHeprlr4r{. Teopeua lllrefiuepa. vpz
MOMeHTa rzMrlyJrbca c MOMeHTOM CZnsr). vpaeueuue BpaurareJrbHofo AB
o'tHocI4TeJIbHO HenOABtDKnOfi OCU. KZnera.lecrar 3Heprl4s Bparqarcuefoc.rr rBep
leug 4. 3arcouut coxnaueuun
3axos coxpaHeHn.s HMrD/nbca. 3axoH coxpar{eHrzrr MoMeHTa uurryrnca.. p

Cessb Me)KAy noreHlll4iulbuoft eHeprue'ituculoit.3axoH coxfanettr.a sHeprr4lr B

Teua 5. Sneueumat A.texauuxu acudrcoc'meil u eqsoe
)/panneHae ABrDrer{urr n $oplre Sfinepa.vpaBHeHr{e Hepa3prrBHocru. vpa

ypanueuui.i r€r3oAr{HaMr,Ilcu, .{nnxenple irel B }fl4AKOCTSX 14 fa3ax. Teooeua }ypaBHeHr.rH r€r3oAr{HaMr,Ilcu, /{nnxenue rreJr B }orAKocrsx 14 fagax. Teopenra xy
PagAer II . Ocnonr,r Mo.leny.lqpnofi dlllsuKfi H repn{on[Hdrduxr
lp uq I . Mo n e ryt nnp r! o - xuu e muu e c rc aq lh e op utt e cn o e

YparHe Hae Ban-Aep-B aaJrr,ca. zsorepusr pealbFroro ra sa. Mbracra6z;rsnrre
lguct 4. Ifepeoe uaumo mep^aoduua.^aufu
vpanHeuue nepBoro Har{aJra repuo4zriaunrcu. lfemoeunocrr. 3asucr4ruocm
'a3a or Br,rAa npoqecca, Pa6ora, conepruaevla.fl railoM lpra usonpoqeccax. Oura

r4e MoMeHlon (cusr
Hr.ur TBepAoIo TeJra

TEJIA

SHepIHrr, M{f, Illtnoo'tb.
XAHI4KE..

bHofo ra3a. l3arcon

3peHr4[ Mone]KyJrrrpHo-

i 'reot'rzu. Vpannerruereol

odnxocrz I4aeulrr h Horo
railoM rpra usonpoqeccax. Snran (ren,roear $yHm.qr,ra).

3JIEK

pacqela noleft.

I{eurp uHepl\pru

oro ror.q B BaKyyMe r4

paBHopacfipeAeJreHr{f, 3He o6o4tr. ,{anjlenne ra:}a c roq
KlrHeraqecKoft reopuz. ruonenyn.apio - Kr{Heraqec
cocrorHn.s HAeaJrbHOfo r poua - Men4eleena) .

llucro creneseft cno6o4rr lrolbxylsr. BHyrpeHru4 gHeprr4tr

lgug 2. 3neueumu KraccwtecKoil cmainucmurcu

lpuq 3. Pearuuure ea3ut

ra3a or Br,rAa npoqecca, Pa6ora,
Agna6aruvecxzii nproqecc. Telloeurcobrt reepllbrx reJr,

2 ceruecrp
en II II MAIH

KynoHa, florox BeKtfopa HarpffKeHHocru. Teopeua faycca 4rl.a
ee1 csssb c 3aKoHoM JKynoua. llpuueneriue reopeMBr faycca 4hr

Tenta L Hanp-rxeHuocrb 3neKTpuqecrcciro ror.fl B BaKyyMe

3ueprar AhtroJtr B 3neKTprzqecKoM rroJle,
Tena 3 . llpoao4Hrzr<nr B 3rreKTpr4qecKo[4 rroJre

Me)l(Ay noreHuHaJroM H Hanp.sr(eHnocrsro slelcrpocratuqecKof0 roJr_s.
3lenrpuuecrcrfi 4unols, MolreHr cul, AeilcrryroIrlrzfi Ha lznorl Bo BHerrrHe

qecKofo nors. (lslr:t
VparueHue .Ilan.naca.
3fleKTpuqecr(oM rroJre.

Hue (slexrpzq€)cr(a-rr
Hr4e Hanp_ffIdeHHocTl

gjreKTp OCTaTIrqe cKo f o

KTpOABTDT(yUAfl cvrJra

3[eKrpzqecKofo IIoJr.'I B ArDneKTpvKe. 3lerrpodulcocrr ye4uuenuoro
npoBoAHlrKOB r,r KOHAeHCarOpa. SleKrpu.recxal 3Hepfr.{Jr cr{creMbr roqeq

BOAHIZKa, CI{O'lteMbI

3aprAoB. 3uepru.a
3apr)KeHHoro npoBoAHrrKa, crrcreMbr rrpoBoAHr{KoB tr KoH4eHoaropa.. 3nep
ncur. O6t,enrH ar nnorHocrr, 3Heptuu grreKTpocraruqecrcoro nbr.s.
Tena 4. flocroqHHsrfi elexrpnqecrnfi rorc
Xapaxrepzcrr4Krr 3JleKTpocrarlzqecKofg roKa: rJrorHocrb rol(a, cuJra rora. v cyueclBorlaHr4t
3neKTpuqecKoro roKa. cropouuue curtr. PasHocrb rroreHr{l4alon, ualprKeHze,
(3AC). 3arcon OMa,rtrs HeoAHopoAHord yqacrna qenu. Ipanuna Kupxrotfa.
Teua 5. MarHurnoe rroJre B BaKwMe
3axoH Arrlnepa. Marurursas un4yxqurf| 3anon llzo - Canaph (saroH Brao - C pa - Jlannaca). Cnna

Pacnpe4eaeuue Maxcserra (pacnpe4enelr,re MoneKyJr rro a6colrrornrrv
Eapolrerpuvecxar $opuyna. Pacnpe4eieuue Boruqnraua. paqnpeAereuze Max

JlopeHqa u cvra Arrarepa. Bzrox c ioxorra g MarHzrHoM rroJre. Marsarnsrfi oMeHT. Molrenn cul.



KpyfoBoro roKoB. Marsutroe esauNao,[eftcTBr4e roKoB.

@apa4er). llpanulo Jlenqa (sarorr Jlenqa).
TB AJrrdHHor.o coJreHonla. Toxa 3aMlbIKatHI{lI r{

BgaraN.tuafl HHAyKTT{BHocrr,, SHeprnr MarH.?rrHofo
Jtg..

T'ena L 3lenrpolrarHr4THbre xone6aHu.s

![u0Sepeuql{tulbHoe ypaBHeHI{e xore6aHuii " troredareJrbHoM KoHType u ero peil]eHae.
.l[uQSepeHIIHtuIbHoe ypaBHeHHe 3ar]?(aroqux oleKrpoilaruurnsx rcone6#ufi A ero pemeHr4e.
fln$$epeHqllaJlbHoe ypaBHeHLIe nrruyir4ennbrx 3Jre lrpolrar4uruux rore6auzfi fi ero perxeHr{e.

4etlcrsyrorqufr, sa paMKy c roKoM Bo BHeIrrHeM MafHurHoM nore. Marnlrrr{oe none nprMorzsefiuoro lr

PagAer V. Ourrna
T'eua l. {ra$paxqur cnera
OnrzqecKaq AIruHa nyru. Onrnqecxa.q pa3Hocl-b x
KofepeHTHbrx Hcror{HHKoB. llolocti parHofi
unrep$epeuqrar. lu$parqu-a (DpeHerd or rpyrnor
o'r Kpas ronyuocKocrz.,{uQparqux Opaynro$epa
or oAHoMepuofi 4uQlparqaoHHoft peurdrxz.
Tenta 2. fluclepcu.a cnera
3aror Eprocrepa. 3atcon Marrcca. LlixyccraerrHa.s olrr4qeqKa.s aHr43orponz . ()nrzqecK€ur aKTprpr{ocrb
BeulecrBa, 3rf$ercr @apaAer, Hopva.nlnax a aHoMzurbHax gubnepcuu.

1 cemecrp
PagAer I. MexaHuxi_A

eunocrpfi . Onpe4enerrae o6ir drr,ra qznr4HApa.
parlaTeqbHoro ABT4KeHH{ TBepAOTO TeJra

cABHra MerzrrrJroB MeroAoM t(pyrr.rJrbHbrx xone6asufi
MONUIIAMUKT{

noKa3 arenf, agua6 arw BO3rA)ixa

conpoTr.IBJreHHr MeT[Urna

PagAer IV. KoJe6aHHs H nolHrr
Jla6oparopuax pa6ora Ne 4-2 Zsnaepeirue r,rHAyKTHBHocrr4 KaryrxKz no ee ptBHoMy rr peaKrurB,r{oMy
c0npOTI{BIeHLISM

Jla6oparopHat pa6ota }lb 4-4 tr4ccle4ofaHl4rr oneKrpr{qecKrrx nore6asufi sryxoroft qaarorbr c rroMorrlb}o

Coqepxauue la6oparopHbrx gaHsruft rro Arrcq urrJrlrHe

IIa6oparopuarpa6crraJ\bcTV)KIzIKoc1'^,^"nuPeiiuonuca
MeTOAOM naAaror{ero B )KHAKOCTI{ rXapr4Ka
Jla6oparopuax pa6ora }lb 2-3 onpe4eleHr4e cKopocrr4 3llyKa B Bo3Alxe Lr

MeroAoM cro_sqeiA BoJrHbr

JIa6 oparopn ax p a6 o'r a Ng 2 -7 O np e4enbHv e noKa3 arerr aguafiarsr

2 cenecrp

Bo3Alxa MeroAoM K-teuana-lle3o,pN4a

Jla6oparopuax pa6<tra Ns 3-8 HsyueFrle .rrBreHue oJreKrponpoBoAHocrr{ 14 orpeAeJreHr{e yAerrbHofo

gfl eKTpoHHoro ocUr,rJrJrorpaea

PasAer V. Onr[Ka
Jla6oparopuax palora i\b 5-3 Onpe4ereupre AJrprHbr cseroeofi BoJrHbr c rroMonlbro KoJrerI Hrroroua
Jla6oparopuan pa6ora Ns 5-5 olpeAblenue AnHHrr cnelolofi BoJrHbr c rroMorrlbro gn$parcqu,:ruHofi
perl]eTKr.i

5. OEPA3OBA:TEJIbHbIE ]TEXHOJIOTIII4
B npenoAaBaHlrv .qIacqunnuHbl <Oprgurca> Hcrronr,3yrorcr paanoo6piBHbre o6pa:onaren;Hrte
IoIl{U kqla Tnq [Trrrrrn uELra rar yr 

^ 16r'r '^rnTexHorlofHH KaI( TpaAI4III{oHHbIe, TaK Lr I npr4MeHeH enr anu.rrfnr,Ix pr rrHTeparrurrlux MeroAoB o6y.16,Hrzq.
Arcrnnsr,re u r.rHTepaKTr{BHbre MeroAu o6yueunl:



-rrHTepaKTvBHafl neKrlr{r ( rel.ra ltlb8 puBAen 1, reua Ns2 pa":4el 4,reva Ns2 pas4e"u 5,'relra Nl3

r{zcro crenquefi cno6o4r,r. 3aron paBHopaolpeAeJrerrurr

Jlexuuouso-oeMuHapeKax cucr)gtur' o6yueuur (rpadllqzouHbre JreKrluoHHrre u la6oparopHbre
zaanun) c ucrIoJIb3oBaHVeM rlpeAMeroB Myser neKrrrroHHbrl 4eruoHcrparyufi u ycrpoftcre $n-,lruecxoro
rrpaKrHKyMa.

Ilpurueuenue MyJIbruMeAI4a rexHoJrorrafi: npone4enup JreKqr4oHHbrx r4 lpaxTuqecxnx :iaHrrzit c
I4cIroJIL3oBaHI4eM KoMnbIorepHbIX npeseuraqufi, AeMor{cppaqvoHr{Bx Br4Aeoponr4KoB c tror\4toxlbro
KoMrrbroTepHoro np

I'IuSopnaaqIE( lorurr Nrfl MoHr4Topr4Hra, KoHTpor-f, ?r oqeHKH
rer<yruefi yue6nofi I er, Skyjpe, yve6uo-nero4zuecxzfi KoMrureKc BlfY
Ha n:rar$oprnre Moodle Ir Ap.),

pa:ger 5).

c'ryAeHTOB.

JlerquouHule H [paKruqecKue zausrws, KulK HayqHbre (oHSepeHr1r,rrz rro p*yirrraraM AoKJr6,{o]B

Tercyuufi KolrrpoJrb ycfleBaeMocrrr
Botrpocbr AIfl rporrEtAEHlrrr pErITI4Hr_KoHTpOJrfl

I ceuecrp
Pe itm uu e- xo rump ont lt& I

1. MexauuqecKoe ABHxeHHe KaK npocrefi ttu. CucreMa oror{era.
),

rpaeKropr{r4 . Jlutxtit sas
BmI(eHI{e TBepAOTO TeJIa.

eHr4fl. Oesst Me)KAy lunefisrrupr kr yrJroubrMH
KIdHEMATZqECKIZMH I]EJII{q}IHAMU.

4' flepnrri 3aKoH Hlroroua u rtoH.srue ]rHepllzanbr{ofi cjucrevmr orcr{era. B:ropofi 3aKoH l{rror:rrHa u
noHrl'rHe caJIbI' MaQcbI Lr vIMtry|rbca. fpanHeulze 4enteHud. Tperufr 3aKoH F{r,roroua H npeAerr6r ero
lprzMeHHMocTr4.

5. HenHepuhaJlbHble clrcreMbl orcqera. A6coruotrue v orHocureJrbHbre oKopocrr{ H ycKoproH7e.
Czlul aHepunn.

6. Cucretvta MarepuzlJlbHrtx rosex. I{eHrp aHepur{r4 (rienrp rraacc). Teoperraa o ABTDKeH},rr4 rlempa
uHepuur4.

7. flou.flrue a6comorno rBepAorq rela, Mouenr nuepqian rela.
8. TeopeuaIllrefinepa.

9, Moruesr cHJIbL Movresr IrMIryJIbca, Ypanuenr.rp MoMeHToB. Vpanueulre BpaqareJrE,Horo
AnDKeHurr rBepAoro rena orHocuTeJrbHo HenoABr.DKHofi ocz.

1 0. f ap ocxo nw'recrcui4 s Q $exr. Cao6o4utre ocu.
1 1, 3axon coxpaHeHar HMrryJrbca utperuir 3aKoH Hrrodona.
I2, 3axou coxpaHeHr4-rr MoMeHTa ranruynrca.
13. Pa6ora n3rreprul^ B MexaHrrKe. r{ rrorerrrlr{zurbHa.,{.
14. llonsrae czJroBofo nols. Cgf,sr neprueft z calofi.
1 5. 3axoH coxpaHeHr{r uexaHrzueircofi eHepruz.
l6' ItoncepealaBHble z HeKoHcepbarusHrre cvJrbr. KonlepnaruB:nas. v rvrccvnaruBHas cuc-reMbr,
17 .3ala\u MexaHUKrz xrzAr<ocrefi H rzrsoB.
1 8. VpaaHeuue Hepa3pblBHocru, Vpanueurre Eopnyrura.

P e ilm. unz- xo ump on a }lb 2
1. llouqrae I'IAe€uIbHofo ra:a. Mo,rexynxpuo-nrlneruuecxoe roJrKoBaHr4o reMlepajrypbr.

MarpocxonuqecKlre napaMerpr,r cucreMsr.
2. BuyrpenHJrrr sHeprrzlr r4AeanbHpfo ra3a.

3r{eprHr4.
aJ.

MOneKy

4.o

Mo:reKyn-rrpHo-KuHeruqecroft reoprzv. OcuoeHoe ypaBrreHr4e

ra:a (ypaeHeHue $laneftpoua - Menfieleena).



npeAeJrer{u+.

. C'rarucru.{ecKoe ycpeAHer{ae.

5. luualru'recrue u crarucluqecxrle saxo"orrn"plrocrrr B Qrzsure. Crarucrl1qecKufi

9, Pacupe4eJreHr{e Maxcserra -; Bolrquaua.
I' e itm unz- xo nmp on o lfb 3

P e fim uuz- xo nmp on u Jttlb I

HI{AyrcIr4r{. llpanrulo Jleuqa.

xapaKrepr4cTr4KH.

2. 3Heprz.a rapMoHr4qecKux
aHr-apM o HurrecKoM ocrII4JrJUrTOpe.

2 ceuecrp

ecKlrx nole6anufi. llon_srue

MeiroA

TenJrora. Ypanneuue

coBeplnaeMar uut3oM

I 0. VpaeueHrae Bar-4ep-Baantcir. I4sorepvur peanr,Frbrx ra3oB.
I l Meracra6ultuoe cocrorHue.l Kpuruuecxoe cocro.rrHrre.
12, BnyrpeuHr.rr gHepflrr peantnoro ra:a.
1 3. Xapanrepr{craKa }Kr4AKoro cocro.sHnr" Eluxnzfi noprgox,
14. llonepxuocrHoe Har.slKenue. Culr,I, Bo3Hriraroque ua xpurofi rroBepxHocrr{ xcul[K:ocrr4,

Ooprr,ryna JIantaca. Cl{aqzeaHr,r e u xaiulltpHbre _rrBreHr.rrr.

15, rlon-srue oroJrKHoBeHux. vnflyroe rr Heylpyfoe crdrnHoseuus.
16, llpuqenbHoe paccrotHue. Q$SexlranHoe ceqeHup pacceflr{r4;r. Cpe4rux rnr4Ha cro6rl2lnoro

npo6era.
17. ocuosnr,re repMoAr{HaMr4r{ecKr{e rroHqrr,ur: BnyrpetrH.s.{ 3Hepfvrr, pa6o,ra,

rrepBoro HaqaJIa TepMoAr4HaMr.IKt4.

18.3asuczl{ocrb rerrJroeMKocru vAezurE,Horo ra3a or BuAa npordecca. pa6cra,
IIpz r.r3onpoqeccax.

1 9. Aaua6aruqecxufi npollecc.
20. o6parnMbre n ueo6parrzvrlre npoqeccr,r. Kpyronofi 

''poqecc 
(qraKn).

21, I{uxn KapHo z ero KIII An_s prAeanbHofo rina.
22. [Ipuuuun ,4eftcre's rennosoilo ABr4]-arenq H xoJroA'Jrbnofi naaurunrr.
23 . 3urpolzq. 3axoH nospacrauilr 3Hrporrr4r,r.

1. 3aron Ky,noua. Hanpxxteunocrb 3JleKTpocrarrdr{ec[oro rroJr-rr. flousrze oneKTpocraruqeoKoro
n onr. llp uHqzrr cyflepno3zrlrla 3JreKTpuqecKux rroJrer4.

2' floror Hartp-{)KeHHocru. Teopieua faycca.qr.s sreKTpocraruqecKofo ro.rrfl B BaKyyMe.
3. llpuvreHeHue reopeMu fayccp Arr pacr{era noleft.
4. Pa6ora cl4n gJleKTpocrarrrqecKoro IIoJIr. I{upxynrprur Hanp.rDreHHocrr4 oJreKTpocrarr4qeoKoro

Ilonq.
5' rlorenqzal. Pa:Hocrr, lorenquaron. Cs-{sr MexAy noreHrlrzaJroM pr Harrps)KeHHoc1bro

3JreKTpocTaTHr{ecKof o noJlq.
6. Ceo6oluble Iz cBf,3aHHble 3ap.sAbl B BelrlecrBe. Tuhr,r Ar,rcJrexTpr4Kos. Houuas, oJreKTpor{rrarr u

opHeHTarllio HHar rroJlrrp r43 aIII1I]/l.

1. MFr rrpoBoAHrzKoB z KoHAeHcaropa.
B.ouepru 

'" r".0?#in"#;ilJ.:."""STffi 
I{ KoHAeHcirropa'

9. Xapaxreplac,'tlaKu sneKTpuqeclcpro noru uycJroBkrreio cyruecrBoBaHz;r. pa:uocrs rroreHrlp,ranoB,
3JreKTpoABDKyilIar cHJra, Harrpr)KeHze.

10' 3ar<ou Avnepa. Marnzrna.s I{HAyKIII{q. 3arcou Buo - Canapa. floHrrze MafHr4THoro rroJrs.
llpuHqun cynepno3r.rqprrr MafHurHux ubrefi . MarnurHuft MoMeHT.

11, Maruru
12. nsvlKe
13. 3axon ocrb MarHIrrHOro rroJlr.

M arHuruas [poHrdrlaeMocrb cpeAbr . LIngyrcqut MafHrz
14. omrr @apagex' Marnarurtii IroroK, 3[C r,rH4yxguu. ocuonnoft gaNon oJreKrpoMarrHrErHofr

15' CalrounAyKql4-s I4 B3aI4MoI4IjAyKIIr{r, I4nqyxrunrlocrb 14 Bsavl,;lHas. uHAyKTHBHoclr. 'lgrcu
pa3MbtKaHl,r.s r{ 3aMbrKaH}r.fl .

P e fim.uuz- xo nmp on u lt& 2
I ' Cso6oluble 14 BbIIryxAeHHbIe xore6anuq. fapuouuuecKr,re MexaHr4qecKue Kore6aua.s u p111

MEXAHUq o IapMoHprLrecKot\4 v



3. cloxeune oAHHaKoBo HanpaBrreHHr,rx ftrpMoHr'r{ecnui< xole6 at+nfr.Bue',ug,
4. C,roxenue B3aHMHo nepneutarcyrrltHbrx raprr,loHrziecxux role6auraft, @zrypu Jlncca.xy.
5, 3aryxarcrqlle MexaHnqecrne xole6aur.s. gacrora, iloeQ$zqueHr 3aryxp"r", no.up"$rnuarrecxzfi

AeKpeMeHT 3ur1.r'aerns MexaHprqecKux kole6asufi .

6. MexaHrrlrecKr4e xore6auv.s. Arrannzry4a
MEXAHHq

7. soHaHc. pdsouaHcHbre Kpr{Bbre. Qoor"o-eu",a

8' Mexanngu o6pa:onaHl4t MexaHllqecl(I4x BoJrH B yfpyrofi cpeAe. llpogomrrne r4 nonelleqHbre
BoJIHbr, BorHoeoe ypaBHeHrze a ero pe[reuue, f' t4 r4xxapaKTepr.rcrr.rKt4.

9, @asosaq cKopocrb n 
'uctepQu.rr 

BoJrH. ynfioBa.q c^opocrb.
10. lloHqrrze o KorepeHrHocru. I4nrepSepeHq BoJrHbr. ,

1 1, Kone6areruurrfi KoHryp. lapMoHnuecK'e oJreKrpoMarHrrrHbre Ko
12. 3aryxarorqae sJreKrpouzirsurHtre Kore6anns. gacrora,

lorapnsvruqecxufi ,AeKpeMeHT 3 aryxatlut 3rleKrpoMarHnrHbrx xore6arrvfi ,

KoHrypa. 
:

13' Brtnyx.rqenHsre 3JIeKTpoMafHarHbIe rcone6aHdg, AunrruryAa u 4u:u BbrHyx(AeHr{F,lx
3.n eKTpo MarH LrrHbrx nole6auzff .

14. oapa4eeBcKa.q u MaKcBeJlJtbecrca.q rpaKTf,BKH ssheHra.fl 3JreKTpoMafirzruoft uu4yrcr1aa' 'I'orc
cMerleHHr.

I 5. cucreua ypannenuit Marcnelua. 3rei<rpouarHzrHge floJre.
16' Boruroscle ypaBHeHHe rifl sJIeI(TpoMarHZT'Horo rroJrfl H efo perneHze. cxopocrr

lH, SHpprur a [oroK 3Heprur4 oJreKTpoMarHr4Trrbrx
ofo [or.s.

un fiofiresca. 3axourr orporeHr4r H rperoMJreHu.q.
rreHvrfl.. llonnoe BnyrpeHHee orpDr(eHrze. CneronoArr.

2. KorepemHocrb Iz MoHoxpoMaruqHocTb cBeroBbrx poirn. Bperr.ri:rrnhs n".Lp"n trrocrr. Bperur u
AITI,iHA KOf epeHTHOC'rI4.

3. onruqecxas, rnhrHanyru. onluqecKa.s pa3Hocrb xoria. Pac.rel unrep$epeuqzouuoft Kaprr{rrbr or

cvrrEJ v cKopocTH rrpr,r MexaHaqecKoM pe3oHaHce.

L.

u Qa3a npu BbrHtylqleHHbrx

MexAy Sa:anrz nuny:xgarorqefi

HOe pacnpocTpatHeHr{e

oT0qeTa.

2

3' Taureuqualsnoe v uopvr#rHoe ycKopeHv.fi. Qnxsr MexAy ru.rnefiHrrnara v y]rJro3,brMrl
r(HHeMarrzqecKI4MI,I seruquHaMu.

4' flepalrfi 3aKoH Hlrorosa u nciHmrae lrHepqlranbHofi cucreurr orcr{era. Bropofi:axou Hrnroua
H rIoHflTHe cHJIbI' Maccbl H I'IMrynbca. VparHeuze 4nfzxeuu.a. Tperufi saxon HtroroHa r{ nprllleJrl,r
ef o [pr4MeHr,IMOCTr].

5' HeauepqzalbHble clrcreMbl o cqera. A6col orHbre r4 orHocr4TeJrbr{Ere cKopocrr{ r{ ycKope,Hr,re,
Culrr uHeprlt4n,

Jli,uueimax
cKopocrb a naueitsoe ycKopeHr4e. llocrvnarelbHoe ABH)KeHr.re rBepAofo reJra.T^---^--,

6' Cucreua MarepuaJIbHbIX roqeK. I{eHr12 vHepquu (genrp vracc). Teopeua o ABtDKeHT{rr qeHlpa
HHeprlrzH,

7. rloH.srue abcolr.rHo rBepAoro rera. Mone"" 
""aprt"","rru.8, TeoperraaLIJreilnepa.



9.

10.

11.

12.
13.

14,

15.

16.

11.
18.

t9.
20.
2t.
22.

zJ.

24.
25.
26.
27,

MoueHr cI{rIbI. Monteur ianarrylrca. YpanneHrae MoMeHroB. Vparneurle BpaulareJrbHoro
ABIDKeHHTTI TBepAofo reJra orHocI4TeJr[,Ho ueno.4slaxHofi ocz.
3 axou coxpaHeHr4q HMrryJrbca u rperufi 3aKoH Hudrona.

c\as, v noTeHrlr4aJrbHar.

TII4.

-Kl,rHeTr4rrecKoe TOJTKOBaHHe TeMrrepaTypbr.

M oPI,It'y ofo ra3a (ypanHenae Knaneiipoua - Men4eleena).
A cKne earcoHonreprjocrn n Su:ulce. Craticruqecrcufr r\4eroA

ocnosurre repMoAlrHaMuqecrrae rroHJrrrlrr: BHyrpeHH,r.s SHepfrr{, pa6d,7a, TenJrora. YpanHerrue
nepBofo EtaqulJra TepMoArzHaIvlt4KLL 

]
rrvpbur v rLdlr..;r;e rrrpMUAuHaIVlr4Ku, 

l

3aezcul\aocrb reIIJIoeMKocrI,I HAeaJrbHoro fa3a or BI{Aa npollecca. Pa6qra, coBepllaeMas ra3oM
rrpH H3onpoqeccax,
Anua6 aturaecxufi np oqecc.

,",3:=y::1,T"-"^6lsf Ti::rr::i:J(pyrononnpoqecc(qzxn)'I{zrcn Kapuo r{ efo KIIA lns HAeanbHoro f€Ba.
flpunqzn geitcrnux re[JroBoro ABulareJrr ra xolo,qhlrnoft nraruunrr,

Boupocur K 3K3aMeHy ( 2 ceuecrp)
[, 3arorr KynoHa, Hanpnneuuoiu olercrpocraruqecKoro nor.q,

-KHHETI4IIECKOE TOJIKOBAHI
Maxpocronr4qecKue rrapaMeTpbr crrcreMbr.
Bnyrpeurrrr sHeprrIJI vAeaJIBHoro ra3a, r{ucro creuesefi cno6o4u. 3anou pabnopacnpeAe.[er{AJr
3Hepr14r.r.

{anlenuer ra3a c roqKu 3peHl{t MoneKyJr.{pHo-xpineruqecnofi reopuz. OcnosHoe ypaBrieHr,re

IIoHsrue 3JTeKTpOCTaTV !IexlKOrO

B BaKyyMe.

3JreKTpOCTaTr.Iqe0KOto

CTATIIqECKOTO TIOJI'

noru. I_{upnyl xuut uartpm(eHHocrr4
noJI_rI.

3Jr eKTpOCTa'[nqecKo ro rroJrr.
6. ceo6oAurre LI cB.rr3aHHbre 3apqAbr B BeilIecrBe. Tprrlu AH3JreKTprzKoB.

opr,reHTarIr4ciHHa.rr noJrfl pu3ar\kr4.
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