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CTEIICHI,

tpzsr.rxu,

HAqAJIbHbIX

MeTOAaX ee

2.

3.

4.

5.

l. rIEJrrr EHI,IU.4LIC{UII jTI,IHLI

I{emuu
cneqrIaJII4CTa Ha

.4IlCrIt4IrnI4Hbr (QI,I3rrKa) tBjrreTct
oft (bv3r4.recKoil 6azoit, na Koropoft B Bbrcuefi

crpoHrcr 06 epHar It cnel1r,raJlbHar rroAroroBKa. Iloc:regonareltHoe rEs

nupa6arunaer

oKa3brBaloTcq

Merol Mbrmnenu.s, $v3lrqecKlro
nJroIoTBopHbrMLI r.r B ,4pyfr4x HayKax.

Iur4poKoe lpusur<o- o6pa:onauue, Mofyr caMocrorreJrbHo
TexHIiqecKlie eHas, yclerIlHo pa6orarr B Hr4x, JrerKo nepexoll4Tr or
3aAaq K ApyfaM, HecTaHAapTHbre I.r HeTpa.4r4rlrioHHbre nyTH, rrTo

npoQecczona,rr,uo uo6ulruoc:rn crrequauzcroB B ycJroBurx ycKopeHHoro

3aAaqr.r Ar.r

rroAforoBKa e o6racru Srasuxu, no:nolrrcqax 6

IOB t4 CCIeAOBaHUt;

a npI4eMoB rz r{aBbrKoB pe renrzit KoHKperHbrx 3aAarr r.r3

cry,4enTaM B .qanrnefiureu peruar[, r4H)r(eHeprlbre 3aAarla.

O3HAI(OMJIEHI4E eHToB c coBpeMenHo[ HayqHoil annapar:ypoil ra

$usnvecnux xnn

rrpoBeleHrrr gKcrrepr4MeHTaJlbHbrx HayqHblx rzccneAo

It oueHKH nofpeuJHocrefi u:uepen rz fi .

2. MECTO Ar4
Barxnaa qelr,

B CTPYKTYPE OIIOII BO
o6pasonanux - lonyqlzrb Hayquoe

@ragura KaK Be.qyqar Hayra o rrpt4poAe rzrpaer

opr4eHTr.rpoBaTbct

BO3MOXHOCTL I{Cn

cIIeqr4anu3r4pyroTct

nplrMeHI,rMOCrr4

MATEMATI4qCCKI4X M

,4o cruxeHl4 rz 3Tofi

,{ucqunluua
npoSeccaona,rnuoft

rrgpBoM 14 BTOpOM

Llzyueuue

MATEMATIII]ECKI4X

3HaTb CJrelymque

1. AUS

PsArr.

noroKe Hayr{Horz r4 TexHr4rrecrofi uH1[oprraaqlru z
BaHfir HoBbrx Srzsu.recrux npr4HrlrznoB e rex o6racrrx.

HayrrHoro Mbl[IJreH {, B qacTHocTlr flpaaI4nEHOtO

QH311r{ecKvx noHsTrzfi, 3ar{oHoB, reopuft u yna

p$yJrbTaToB, noryr{eHHr,rx c rroMorrlbro 3KcrreplaM

t.

<(Dzgma> orHocr4Tcr K 6asosofi 'iacru 6roxa El1

o6paronarenuroft nporpaMMr,r. trlsyueune,qIzcrlr4lrJutHbt

recTpax.

r{rrrrJll4rrbr npeArroJrafaeT Hmprqve y cTyAeHToB

Anr ycnerxHoro ocBoeHur Klpca +r43r4Kr4 crygellrafi
srtcueft A,Iarei\4aruru :

oe l4cqucJleHze.

I4Aqt4CJIeHI4e.

reoMerprzr t4 rzHeiiHafl alre6pa.

3:reu BeKTOpr{OrO aIlAJrV3 A,

6yayulero

I{ IIII(OJIE

Qnsuru
KOrOpbre

oJlyrrvBlxr{e

HOBbIE

OAHI4X

.4nrr

TEXHVI(Il.

rpaErzrl

IIEHIIBATI,

o6lacrefi

.4e V

BpoJrb

xoAtlMo



6.

7.

(Dynrquz KCHOfO nepeMeHHOfO.

)paBHeHur.

-tro oco6eHHo BDr{Ho AJIq npoQeccuoHanrHoil naod

Slelrenrrr BEDO'THOCTEI{ II MATEMATI,IqECKOI4 CTATI{CTI,IKI4.

3.KO OFYIIAIOIUEIOC-fl . OOPMITPYEMbIE B P]D3Y,I]tbtrATE

flocne4o

OCBOEHII'I IICIII4IIJIIIHbI (MOAY,]Ifl )
oe r,r3yqgHr{e Snsuru enpa6arurnaer cnequqpu.recnuft rueroA Mr,lruJreHl{r,

$usrzuecrcyro

Cnequalrcrr'r, rr

car40cTo{TeJIbHo HoBr,re rexurrqecrr4e HanpaBJreHr{r, yclellrHo pa6o:rarr n

lepexoar4Tb oT perqeHat

I{ETPAAI4I{IIOHHEIE IIYTII,

oAHr.rx 3a.qaq K perrroHr4ro ,4plrrrx, 14 cKarb

onr4paircb Ha MeTOAT'I

C VCI]OJI63OBAHIZEM

cneqriaJrrrcToB B ycJIoBEsx ycKopeHHoro pa3Br/TIIfl, TexHrrKLI, KorAa aMopT 3allfiS

KoHKperHbrx y3Kocne[[arbubrx snauzft npoucxo4ur upesrrrraft no 6srcrpo.

B peay:mrare ocBoeHfit .qIrcuurIJrI'I HbI o6y'rarorquficx Aon)I(eH o6laAam

KOM[eTeEqUSMU:

cnocoonocrr,ro flpeAcraBr.f,Tb aAeKBarHyIo coBpeMeHHoMy ypoBHIo 3]{aHl4ii

KaprrrHy M:,/lpa Ha oqnose guaxu.f, ocHoBHbIx noroxeHfif, 3aKoHoB H MeroAoB

HayK n MareMarzxl't (PIIK-l) ;

cnoco6uocrrrc K caMoopraHlr3aquu u carraoo6pa:oBaHIrIo ( OK-7 )'

B pery,nrrare rpusurcr.r o6yuarorqufrcn,qoJrxeH AgMoucrpl4polBarl)

pesyrlrarn o6paso

1) 3narr(OIIK1):

o $usnuecr<ue rrolu.fr'trls., 3aKoHLI, I'I TeopI4I'T Kraccu'recKoil 14

op.,rAKlr BeIItqr4H, xapaKTeprbTe Ant pa3n uHblx pas4e,ron $$v:uruI; rlucrgHHbre

OCHOBHbIE u [pnEIIu[bI, KOTOpbIM rloAqliHflero.tr rIoBeAeHI{e

Sasu.recrux uo4 A TAKXE, B6IT9KAIOUII4E I,I3 9TI4X 3AKOHOB CIEACTBI4S U BO3M

Ilpr.rMeHeHlis Ha

TeopeTr4qecKLIe Abr nocrpoenl4s perleHl4t pa:Hoo6pa:nr,rx 3aAarl rlo Qusure u ETOAbI II

npr4Hllr.rrrbr rrocraHoB+$r SKcnepuMgHToB B EI{3I4K0;

OCHOBHLIe MeTO rolrnr,rorepnoft Qtnuru;
OCHOBHbIE cBr3u (pz3uKu c ApyrIlMI4 HayKaMIi;

r4cTopfirc qprzsuru;

BKnaA orer{ecrBenfrrx u :apy6exHbIx yrIgHbIX B pa3Blirue Qusuru.

2) Yruerr(OIIK-1):
rrout'rb IrocrallQnnyro saAar{y; opueHTlrpoBarbct B KJIaccuqecKIlK Ir

rrocranoBKax $ynAalvenralrnbrx I{ np K,laAHbrx (pt'tsuuecxzx sa4avax;

rrpoBoAt4Tb $r.rsra.recr<rEft aHaru3 [paKT[qecKIix 3a,4aq;

lplro6peram HoBEre Hayqul're 14 npafiTllqqcKl4e 3naHllt,

npoBoAr4T6 fKcnepuMenTbl u o6pa6orry AaHHblx

raHQopvrauuoHur,tx fi l(oMnblorepHbrx rexHororflfi,

conocTaBJleHlit pe3yJIbTaTOB TeOpUU n gKCnepI.IMeHTa;
AEJIATb IIPABIIJIbHINE AbI II3



lrrrpoKo ricnoJrrfoBaTb HayqHlTo, clpaBorrHyro

pa3IIirIHbIX Br.rAaX .4e{TeJIbHOCTI4 ;

IIpIIMeHTTb HayKOeMKrre TeXHOJrOfr4r{ U naKeT6r nporpaMM .{Jrr peueHr,lt

o6nacrr,r Srasrarcu n n ,qpyrux o6racrax npo$eccuoua.nruofi 4earemnocru.

3) Braserr(OK-7):
MareMaruqecK[M anlaparoM cooTBeTcTByIou]uM

o6rqefi (fusuru;
Mero,qaMI,I aLrurv3a pr perneur,rr 3a,4aq IIo $usrare;
a[[apaToM r4HTerpaJlbHoro vol'xclre}ll''fl, AJIq pelxeHut pa3rI4qHbIX 3aAarr,

$urnxe, TexHr,rKe, 3KoHoMl.IKei

MeroAaMrr ucIroJIB3oBaHIrt KoMubrorepa, ItHTepHer-Texuolornfi npu perreHzll

Qr43r{Ke;

HaBLrKaMr.r pa6orr,r n coBpeMeHHoft (pusuuecrcofi ta6oparopuu, MeroAlzrofi rt

npoBeAeurrtr $usnuecroro gKcneplrMel{ra, HaBbIKaMV rpavornoft o6pa6orKlI

OIIbITA I4 COIIOCTABJIEHV' I4X C TEOPETIZIIECKI,IMI4 AAITHbIMII;

HaBbIKar4I.I caMocrosreJrbHoft pa6oor; HaBbIKaMIT ocBoeHl4t 6onufioro o6ttirrta

14 pelrreHr.rr cJroxHbIX 14 HecTaHAapTHLIX 3aAaq.

3aAar-r B

TEODETI4IIECKUM METO



4. CTPYKTYPA I4 COAEPXAHI{E AI4CIITIJII4HbI
O6rUas rpyloeMKocrr, ArrcUurrJrrrHrr cocraBJrtrer 11 ga.{0rnrx eAuurzq (3

Crpyrrypa qucqurrJruurr

).

Il!
n/n

PasAer

AHCqnnJII.tH6I
(rerr,ra)

P
0) d

Brz4u yve6nofi pa6orrr,
Brurloqag CaMocTo.gTenbHyro

pa6ory crygeuroe u
rpy4oevnocrs(r uacax)

O6teM
yqe6Hoft
pa6orrr. c
rrpHMeHeHHeM

HHTepaKTHBHbI

x Mero,4oB( B
uacax/ Yo)

q.ropMb

KOHTpC

npoMe)
ATTECT'

TeKyl]lero
,rr, dlopva
()To!rHof

-

o

Etr

oi .u
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1 MEXAHAKA 1-

7
14 8 18 28 7/25 Pefirur

KOHTp0

tr-
:nNs

2 OCHOBbI
MOJIEKYJI-{X
HOfi
@t43r4l<nU
TEPMOAITHII
MHKII

I 8-
l5

16 6 14 t4 J.J/IJ PefiruH
KOHTIIO; r Ne2

3 SJIEKTPOCT
ATI,IKA

I 16-
t8

6 4 4 12 3/25 Pefirunr
KOHTpOJ Ne3

Bcero sal u't

ceMecTp
36 18 36 54 13/2s Srgauer

4 SJIEKTPOAI4
FIAMI4KA

2 10 6 8 30 6/2s Peftrun
KOHTpO rblM

5 KOJIEEAHI4

' 
i4 BOJIHbI

z 6-
IJ

16 6 4 30 6/2s Pefirusr
KOFTTpOJT , Ns2

6 ONTZKA 2 t+-
18

10 6 6 30 PefilaHri
rourpor! JYs3

Bcero ga 2ot 36 18 JO 90 17,5/25% 3n:auer

Hroro 1,2 72 36 144 30,5/25% 3r:an,te#lr:raueu



TeN.rarllqecxufi rrJraH ilrrcurr[,'rrrHr,r

I. Mexaur,rra

1. Bneaenue. IIpeAMer rbusuKra. Meronu $usuuecroro I4ccreAoBaHI4t: 0116IT,

grcrrepr4MeHT, Teoprlr. BaNueftlrr{e grarrlr rrcropuu $ttzuxu, Po:rl @ltsrzru B ptt3BI4TI{Ir

it BrI4sHue rexHr4Krr r{a pa3Brrrue $usurra. Polr (frsuru B craFoBJIeHIrIr I,IH}I(eHepa.

Qrz:lmn r: 4pyruMrr HayKaMr4, Ycuexu conpeueuuoil Qttslttu,

2. Eleicoropue cneleuns u . Po:n lrareuarxru n usyuenzu dtusnrra
fi ux npoI,I3BoAHrre. I4urerpuponarrue. O clrrrcle rpousoo4uoft u IrHTerpaJIa B

0ngrqecr<ur,.r gagaqala. 3reueurrr ner<roplroft arre6pu: onpeAeJleHrle BeKTopa, cJIo

BeKTopoB, yMnoxeulre Be(TopoB, 4uSSepenquponaHr{e BeKTopHr'IX BeJII4qr4H.

!u$Sepeuuua:rrHLle ypasuenlrx. Srelreurapnue cBeAeHIi.a Ir3 Tgopur{ Bepo.trrtocrl,

3. Klrnei\raruKa nocrynare:ruoro rsnxeull'f, . Ituueuarurca r<aK pa3.qeJl

Mexanlrrecroe ABrrxeHrre KaK npocreitruas {opua 4euNeuna Marepl{u.
(uacruqa). Czcrena orcqera. ?Iuep{uarlnr'ie cficreMrl orcqera. Pa4uyc-ner<rop.

orHocrrreJrrHocrr4llar.vlrefi, Tpaer<ropu.r. Pa4uyc r<punr*nbI TpaeKTopI4I4. JIulg.e:itrtas

rytneilnoe ycKopgHrre. Taureuquaryrnoe n HopMaJIbHoe ycKopeHlrt. Cesgr laexqy
yrJroBbrMrr KrrHeMarIrqecKItMI{ BsJII4qI4HaMIr. flocrynarerluoe ABIrxeHIre rBep,noro

4. @. ,{unaullrca rax pa:4el Ir,rexanuru, Il
garou Hlrorona u rloutrIie I{Hepqza-nluoft cucreMrl orcqera. Bropoit :axon Hslorona

rroutrrie cr4Jrbr, Maccbl 14 I4Mnynbca. Vpanueurae 4nuNeuzx. Tperrzii saxon Hrrcrtoua q

ero npr4MgHr{Moc'ra. Hennepuua,'rbHr,Ig cucreMll or:cqera. A6corlorHrte 14

cKopocrr, r4 ycropeH e. Cunrt znepquu. I{enrpo6exuax cula. Crala Kopuonuca.

MareprraJlbHrIx roueri. IJeurp IrHepqI4I4 (uenrp uacc). Teoperr'ta o ABIr?KeHI4II ueHTp4

5. BparlarerbHoe rBuxeHu . llousrze a6conrotroro rBepAoro

Morraeur cum'r, Movenr tluny:rr,ca. Moveu:r rEHepquu. Teopelraa lllrefiuepa. Ypaau

MoMsHToB (cnxsr, lro4.reHra LIMIIyJIbca c MoMenrou culrr). Ypannerme BpaulareJlbnolo

,qBl4xeHrir rBepAoro reJIa orHoclrreJlbno nenoAszNHofi ocu, KuuernqecKa, gHeprlu

Bpar4arouerocr rBepfiofo re:ra. filpocxonuqecxr'tft s{$err. cBo6oAnr,re ocu'

6. laronrr coxDarrenus. 3na'{eque I4 corepxanl{e 3axoHoB coxpauelll{t B

coxpaueHlrt IrM[ynroa. O,4nopoAHocrb rlpocrpar{crea. Peanrzsnoe 4eraNeHue. 3arou

coxpaxeHr,rr MoMoHTa vMrlyJlbca. I4sorponux npocrpaucrea. Pa6ora, 3Heprut, MoIqll

Cnxsr, uexr4y norellqualrnoit sneprueit z cunoi. flongrue clzJloBoro no:rs. KoH

HeKoHcepBarv BHbIe cHJIbI. 3atcon coxpaueulrs SHepflilz B MexaIrI4Ke. OAnopoAsoct

KoucepBarusHat rL l\accv aruBuas clicreM6l.

7. Sneuenrrr vexaaurv NuaKocreft r4 ra.:os. O6rque cBoftcrBa xuAKocre:ft 14 rl

YpasneHrze AszNeuur n Sopue 3finepa. flole cr<opocrefi , tuuuu w rpylrcu rora. Y
Hepa3p6rnnocrl4, Ypatneur.re Eepuynnu. Cucrena ypanneHVi4 ra3o4uuaMlrctr.

Teqeulre sqgKofi rciAKocrIl, @opnyla llya:eftm. Jlarraunapurdt u ryp6ylenrrn,fi
Tgqeul{s. I-{vptcylrqul cKopocrl'I. Ilorenquatrluoe I{ BI4xpeBoe ABaxeuur' ,{nuxceuue

)r(r4,qKocrrx u ra:ax. Teopeiraa Xyrconcroro.

. llanoq



8. 3leltenrrr cteuua,rlnoft reopnu otuocureltnocrr,t. llpunqun otnocurelruocria
3ftuurreftlra. Pors cnopocru cnera. lloc:ryaar rrocrotHcrBa cropocru cneta. Ilpeo6
Jlopenqa, Jlopeuqeeo coKparqeHrre .4II4H6I Ii 3aMeAJreHue BpoMeHu. Pert'rv suclcKllfi
Bgaurr,rocnsgr Maccbr Ir gHepfuli. ,{e$err rracc. Sneprur cssgu. CoorHoueHl4e lv{e}I(,4y

eueprueft u r4MnyJrr'coM qacrlrubl lparlltqa npulteHlrMocrlr KJlaccl4.recKoft (

MCXAHIIIfl'.

II . OcHosr,r no,rexyrrpuofi t[u:urcu rr repMoArrIraMI{KIt

9. More(yrrpHo-KfiHerlrqec(at re . Octtosnble noror(eHfis

MoneKynrrpHo-Krrneruqecxofi Teopurr BelrlecrBa. Murpo- I{ MaKpococrotHllt cl4creMbl.

MaxpocroulivecKr.re napaMerprl. llou.srue uAeq"rbnoro fa3a. Moner<ynrpno-r<un

ToJrKoBaHrze reMITeparypr,I. 9ucro creneneft ceo6oArt lr4oreKynrr. Bnyrpeuurr

i 1. Peanrr:r,re ragr,I. Czlrr lteNr,roleKyrspuofo nsazrrro,qeiictnua n ra:ax. Vpanu e Bas-

4ep-Baanrca. tr{sorepvrt pea,rrHoro ra3a. Meracra6ulrnrre cocrotHllfl. Kpurauecnoe

cocrorl{ue, Bnyrpeunm 3ueprut peaJllHoro rasa. 9$(ferr ,{Noyrta - Tolrcoua.

u ofiyr{eHlre HI{3KI4X TeMlepaT)p.

12. .epsEgrBa-x<taA4ggIglt Xapaxrepzcrrar<a xllAKoro cocrotHl{tr. Crpoeur're

FnuxHr,rfi nopqAor, l-IoeepxnocrHoe HartlKeHl4e. Culrt, no:nrararcuII'Je IIa KpI4Bofr

)Kr,rAKocrI{. (Dopuyla Jlanlraca. Yclonr'i.r panuoSecrrt Ha rpaHIzIIe AByx cpe4. Kpaenoft

Cuaqunasrae. Kanururxpnrre tBJIeHI4t.

13. eEllTE4-IBrgpAlrx-TqI. Arrrop$ulte Ir KpIrcraJIJrIrqecKI4e reJra.

perrrerKa. fiw:r.nuft ropt4oK. Vnpyrax u nnacrrz'recr<ax 4e$opuaqun' 3aron lyra'
KprrcraJrJrax. XuArcr,te KpIrcraJIirBI.

14. Oasonrre paBnosecu.f, u 6a3onrre nepexo.{br. (Da:r,r seqecrsa. Vc:rorua paano

Sas. tr4cnapeHIEe 14 Korr.4eucaI{lls. flra-sneHlie u Kpr4crun:asawfl. Ypannenue

K.naysuyca. @a,:onax 4uarpavua (Azarpairmta cocrorural). Tpoiilral rour<a'

15. 3nerraenrsr teoplItz clo:rnHoseHI,Iil. lIOnSrUe CTOJIKHOBeHIT'. vupyroe tl u

cTor(HoBeqr4r. llprzqe:Ibuoe paccrorHrre. PacceqH[e qactuq. cpeAnss,qJr na cno6o

rpo6era. llpunqun Aera,'rbuoro paBHoBecl4s.

16. 3neir,renrrr duguqecrcoft rrzneruru. llqnsr:ue o Qrzsrl'recroft KI'IHerIlKe'

cr4creM6r, Bpeilr.a pelarcarl uu. Azrreuut nepenoca. ,{uS$y:ua. Kos(f (fuqueut



Tennonpono4noc:rr. KosS$raqueHT TetrJronpoBoAuocril. B.rgKocrb inuyrpennee rpeHrEi).
Ko:rf Sraquenr nt3Kocrrz.,{uualruvecrar fi (HneMarr.rqecKu Br3Kocrb.

17, llepsoe Ha"rano repMorr4u . Crarucruqecruft 14 TepMo4nnaMuqecrurfi udroAu.
Teplro4uual,ruvecKaq crzcreMa, Tepuo4lrnaurzvecnlrft npoqecc. OcHonnr,re rep.u
loHtrl4rr: BHyrpeHHrr 3Heprr4r, pa6ora, Terrnora. (Doprr,ry:ruponrfi nepBoro HariaJa
TepMoAr.IHaMIzKI{. Vparnenue nepBoro Haqara repMoAnnaMrrKrr. Tenlo0tuxocrr.
refiroeMKocru rr,{earr,Horo ra3a or Br4Ia flpoqecca. (DopMyna Mariepa. Pa6ora,
ra3oM rrpr4 rfionpoqeccax. Snra,rrnn.s (rennonqx $yuxuzx). A4ua6aru.recruit npo
Tenroeurocrr rBeD.rllrx relr.

18. Bropoe na.raro replro.{uHaMzroi. Panuosecubre rz HepaBHoBecHr,ls cocrro.{rJr{t

crrcreMbr. O6paruir.rue u ueo6pa:runrre rrpoqoccbr. Kpyronoit npoqecc (qznl).
BToporo Haqa.rra repMoAriHaMrarr4. I]uxn Kapno a ero KlI,{ 4na rz4ea"rruoro rala. T
ABrrfareJrv Ir xo;ro.qrrJrbubre MarrrrzHrl. Maxculranrsr,rft I(lI,{ rennoeoro ABrzrareJrr.
Crarucr:nqecKuit Beo (TepMoar.rHaMurrecKar Beporrnocrr). 3arou Bo3pacraurut

Crarucrtlqecxoe roJrKoBaHIre BToporo Haqa!'ra repMoArrHaMrrKrr,

IIL S.rexrpuuecrBo r{ MarHerufM

19. 3nerr.reu'rrr reopurz 4o;rq. Cra.rrparre u neKTopHbre nora n (fusur<e. fparnonr
c(aiurpnoro nonx. ,{urepreuqur BexTopHofo nonr, Porop BerTopuoro noJlt.

faunlrrona (oneparop (Ha6ra)). Oneparop nantaca (<nannacuaa>). Heroropue
I4HTETDAJILHLIE TEODEMEI.

20, HarprNdiruocm glerrpo . Srertpzueutuii
Coxpaneune u rnBapfiaHTHocrr 3apx4a. .{ncxpernocrb 3aptAa. 3arou Kynona, IIo
sreKTpocrarnqecroro rroJrr. Curoebre ruHzz (rranzz nanpxxennocru). flpraur(Ian

cynepno3rlur4r4 gnerTpocraruqecxzx noreft, Iloror nerropa nanptxeHHocrLI. lieopeua ayoca

Ar.s greKTpocrar[qecKoro flors B BaKyyMe I4 ee cBt36 c 3aKoHoM Ityroua. ,{il
Qopna reoperr,ru fayoca. llpulteuenue reopeurt f aycca ws, pac'rera ronefi.

21 florenufia"n onenrpoora'rfl.recKofo fio . Pa6ora cz:r

nom, Ifzpny:rxqr4r HafipsxeunocrlI greKTpocrarrlqec(oro nolr. Porop Harpsxeuu

sreKTpocrarltr{ecKoro noJlr. florelrquanlnocm (roucepnarnanoct)
norr. floreuuua;r, PasHocm rIoreHqI4aJIoB. Cnssr raexAy noreHIII{anoM lr
greKTDocrarr'rqecKoro no:t-tr. Ypasneuue nanr,aca, Srerrpuqecxuft Aunolr. 3
MoMeHT rufiort (aunonruufi naouenr). Ilotenqual Iz Hanpllxeuuocrb rIoJIt AIlnoJI{'

cur, Aeficrnyroqzfi ua 4unonr' Bo BHeIIIHoM 3Jre(TpI4qecKoM nore. SHepfilt ,qfirtoJlt B

9neKTpEqecKoM noIe.

22. Srer<roz.recKoe nore e .qllerel<rpl4xax. Cso6oAHrIe E cB.{3aHH6Ie 3apt{bl B

Croponnue sapx4rr. flonxpunre rz HenoJItpHbIe Morerynbl. Tr'rnrr gnsnercrp ro.g' I'1o

gJreKTpoHHat Ir opIreHTarIIroHHM noJrtplfiaul4ll. Ilolrpusyevocrb MoJreKyJrBI'

florrpzsonauuocru (nerrop nolxpusarluz). O.qHopo.qnas rl Heo,4HopoAHaJI I1

loJrsprcoBar{HocrIr c rroBepxuocr:uofi nlornocrr,rc IroJItpI'BaIII4orIHoro 3aptAa.

,{uerer<rpuuecnu Bocrrpul{MllllBocrb BeulecrBa u eg 3aBlicl4Mocrb or relrnepalypr,I, T

faycca 4m grerTpr{qecKoro rIoJItr B AI{gJIeKTprESe. 3lerrpuvecroe clteqesue (



un4yKrlt4s) B ,qugJreKTpr4Ke. ,{r,rererrpuuecnar npour4r{aeMocrb cpeAbr. Blr.rr4cr.eHr,rs

HarlpflKelrnocrr.r 3JrerTpl{qecKoro nonr B Ar43neKTpurce. fpauzvnrre ycroBr4s Arg
gJreKTpr{LrgcKofo rroJrr Ha rpa}rr4rle pasAera "Augrerrpurc - 4raolerrpur<".

23. 3:rerrBulqerce-q uere_upeB . Facnpegerenue 3apr.qoB B npoBoArrr44e.

JJreKTpocraTllqecKoe noJre BHyTprz rr cHapylKri [poBoAHrrKa. I paHr{qHbre yuroxtr4fl, H?

"npono4rlur-rar<yyira". 3rexrpzvecnze ceoiicrsa npono4.aqefi o6ono.rKu.

3aulr{Ta. Mero4 raso6paNeHzfi, lpaHnunr,re ycJroBrr.,r Ha rpa:iuqe "npono4ruar-
SlercrpoEir.mocrr yegundnuoro npoBoAufiKa, cucreMbl [poBoAHLIKoB 14 KoHlleHcaropa.

Srenrpu.recra.r sueprr4r crrcreMbr roqeqHbrx 3aprAon. Sneprur saprxeHHotro

cficTeMbr rrpoBo,qHriKoB Il KoH.4eHcaTopa, .rHeprut gneKTpocTaTltqecKoro rIoJI{,

lJroTHocTb 3Heptuu SJreKTpocrarr,IqecKofo noJrt.

24. llocro.rHHr,rft srercmuqecxufi roK. Xapaxrepucruxl4 SneKTpocraruqecroro ro
rlJrornocrb roKa, cIiJIa roKa, Vclonue cy IecrBoBaHI{t 3JleKTpuqecKoro roKzt.

Pasuocrr [oreHurraJroB, Halprxeu]re, eJreKrpoABrzxyqa.q cura (3,4C). KraccuqecKa.s

3neKTpoHHar reoplr{ gJleKTponpoBoAt4 Mocru Mera,uoe, 3aKoHsr Orraa rz ,{>noyln-
4ra SSepenqua,rrHoft Sopue. 3arcouu Orrta n ,{>i<oynx-Jlenqa r zurerpalluoft (}ropup.

Oma Ars HeoAuopoAnoro yqacr(a IIe[u. Ilpanrlna Klrpxrotfa. He4ocrarovnocru

srercrpounofi reopurr 3JrercponpoBoAr4Mocrlz.

25. SreMeHtrt dr4graqecroft greKrponlrnt4, Srercrpuvecr<ufi ror n rarylue. Snercrpoutrax

gMr.rccr4s. Pa6ora srxoAa gJIeIopoHoB I{3 MeraJIJIa. 3;rerrpuuecrnfi ToK B ra3e. flpouecfn
uorrrnaur,ru ra petcou6lruaqrzu. Pa6ora rzouusaqltu. Ilorenqua,r vrorvaatftfi'l, V4apua4

r4oHz3arl[r, Hecauocrogre,nr'uuit ra:onr,rfi pa:prA. Car\aocrolrellirr,rft rasonuii pa-:pfi. Bom'r-

aMrrepHarr xapaKTepl{crlrl(a ra3oBoro pa3ptqa, BIa4u pa:pa4on.

26,Ilmz.l'ra.floHsrl4e o [JIa3Me. Cnoco6lr co3Aafillt IIJIa3MbI. Kna:uuefi:rpa;rluocfl

nJra3Mbr. 3lerrponpono4Hoclb IIra3MbI. ,{e6aercnr,rfi pa,quyc (I.e6aencxat' gltuwa)

gKpaur4poBaHut, llra^sMeHnag qacrora. HtlgroretrleparypHat nra3Ma 14 ee rrp

Br,rcor<orerraneparypHarl nJra3Ma. llpo6neua ocyu{ecrBJIeHzt ylpaBJIteMoro repMot4{

cuHTe34.

27. Manrrlrnoe no:re n naxy)trae. 3axou Aunepa. Maruutras lru'qyrqus. Ilarotl

Ca"napa (::axou Euo - Carapa * Jlannaca). flonsrue rtarluruoro noJlt. llpuuuun cyg

Maxr{IrruBx noJrefi. Cuna Jlopeurla u cala Atrnepa. Burorc c roKoM B MafuvrlroM rI

Maruzrqrrfi MoMeHT. Moueu'r cn:r, aeitcreyrolqfifi ua paMKy c roKoM Bo BHoITII{eM

nore. Manrurnoe noJle rlptMo.;rllneftuoro v KpyroBoro ror<on. I-{zpxy:rallt4.{ Belcropa

r.rHAyKrII{rl, 3aron no:troro,rora (r:eopeua o uupl<yJl.ltqlrll I4HAyKIII'II4 Marnlrruoro nq,[:r

BaKyyMe. flpralr.reueuue saroHa [oJIHoro roKa art pacrrera uaruzn*'Ix nonefi.

AJrrrrrgoro coneHoli,4a It ropouga. Magrurnoe nsar'IIrao4eftcrBv e roltoB. E,{unuqa curlr'r

auuep, Buxpenoe [oJIe .4Blrxyueroct 3aptAa. I'lunapzalrnocrb gnsKTpuqecrofo

Maruurnoe rone KaK pensrllwtcrcrait e{Qerr.

28. .4sr.rNegue iap.txreHuoft qacruulr n grerrplggg6Ql4!-l4alggfggug8'

:apnxenuofi .racm$I B areKTpl4qecKoM 14 ManIr{THoM noJrx. Ilonxlre o6 slercrpomlofi

3$Sercr Xorua. YcKopIrreJM 3aptKeHI{r'D( qacrl{Il.

OM
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29. Maruzrnoe noJre B BerrrecrBe. Ilouqrue I\.1afi{r4THofo MoMeHTa aToMa.

MaKporonr4. Morer<yrxpnrre rottu. HauaruzqeHHocrb (nercrop naMaxHuuwauun).

BoonpurrMqr{Bocrb BeuJecTBa }r ee gasncr.rrr,toctl or TeMrleparypbl. 3arou nomroro rQna TeopeMa

o rlrrpKynrquu HarlptxeuHoclri MarHrrrHofo nom) n neuec'ree. Halpxrxdnrroc'rr oro

noJrr B BerrlecrBe, MarHzruar nponIrIlaeMocrb cpeart. ZuAyrqra{ MarHI4TEoro nont B I
Berr{ecrBe. fpaHr.r.Irrlre ycnoBrrr AJr.f, MarHI4THoro nons Ha rpaHl4ue pa3AeJIa AB),x cppA. [II4[bI
MarHerr4xoB. Toura Ktopu. [ouenrr. Kpunal naltanruwBartrfl.

30. 3;rerrpolraarnu:rHag unayruus. Onnr @apa4ex. Manrurnrrft no'roIc. 3rnC tttdyott"",
Ouronnoii saKoH gJleKrpoMarHlrrHofi tttt,4yrcqzra (:ar<oH Oapanel), Brrno4 ocnonuolo :ptcoHa

sJieKTpoMafHr4THoE zH.qyKrlHr,r fi3 3aKoHa coxpaHeHl,It 3Heprvl4, a raKxe Ha ogH.oBe

erexrpouuofi reopura. llpanuno Jienqa (salcott trIesqa). fnlesrie caMoIiHAyKuIzn.

?In4yr<rnnnoct,, I4n.qyrcrrzsHocrb ,4Jruunoro ceJrguoaAa. Toru gaurrrannfl 14 pat3M6IKaIlI4t qelll4.

{nrenze esarzN4Hoii nn4yrqrau. BsalzrlHat IzHAyKTEBHocrb. Suepru.r rrlarull'ruoro nplxl
O6rdruna-f, nroruocl'L gneprufl MarHI4THoro [oJIt.

IV, Ko.re6anug rr BoJrgr,r

31 . MexanuqecKrze rcore6aHfi.f,. Cno6oAuue (co6creeulllre) Ir Br,IHyxAeHIIbre

flousrue o6 anronore6asuax, !z(pQepeuul4allbuoe ypaBHeHI4e rapMoHl'IqecKl'rx ICoJI

9ro pe[reHLIe. Xaparrepucrltr<I4 rapMoHllqecKux role6anzft ' flonqrrae o

aHrapMour4r{ecKoM ocIIIrJrJIrrope. 14:oxponnoclr xo.ne6anufi . Sneprur

rcole6anufi. CloxeHIae o,4uHaKoBo HaflpaBrsHHbrx (cr<anxpurx) rapMoHl{qecKlrx

Mero4 ner<ropnof 4aarpaulrrr. Buesux. Cloxtesue B3avMHo nepnen,4lrl(yJlqpr]blx

rapMoHr.rqecKfix r<one6anuft. @lrrypn Jlaccaxy. [z(pQepeuqzaJlbHoe ypaBHeHx4e

rore6anuft r4 ero pelxeHI4e. Aneprzo4uvecr<ufi npoqecc. 9acrora n roeQ(puqueut

Jloraplrrpuuuecrrzfi 4erpeveHr sa'ryxanua rE 4o6porHocrb xole6arelr,not ct4creM6l.

!ra${epenuua,rr,Hoe ypaBHeHlre BbIHyxAeHHbIX I(orle6auuit u efo perreHlte.

lplr BbrHyx.qeHHbIX MexaHI,IqecKr'Ix r<one6aHu.sx..Mexaszqecruft pe3ouaHc.

u. Qa:a.

rcprler,re. Coornourenue IueNgy (fa.:aMu srm)Dqaroqeii cxJIbI n cKopoclr4 npl4

p*oHarlce. Cnerr-p rcole6anuft, nonnrue o pasloxeuuu @ypr'e,

32. Mexanu.recKze sorHlr. Mexauzgir.r o6pa:onantlx tttexaHlzqecKl4x BoIH B

Ilpogomnrre Ii rrofleperlnble sornlt. Bornosoe ypaBHeHv e u ero penreuue. I
BoJrHrr r4 ux xapaKTepI4 crl,Ir<u. Y4apulre nolurr. llpltuqurr cylleprlo3liqrll{ BonI] u

npvMeHI,IMocrIr. (Dasonas cKopocrl, I{ Avcnepclit BoJIr. Bolnonoft flaKer 14 llpyflnoqa'I

flouxrue o KofepeHrHocru, tr4utepSepeuufis BorH. Closque noluu. 3$Serr llonlrppa

3ByKoBr,lx nonu. Vnrnpa- u uu(ppa:nyrn.

33. SneKrpgMqlEfi$rug (qrg6angu. flu$SepenuuanbHoe ypaBueHue role6aup'tft

rore6arem,uorrr roHType u ero ps eHI4e. ,{ltipQepenuualbHoe ypaBHeulie

gneKTpoMafHI.ITHr'x xone6anuil u ero pelIeHI'Ie. llacrora u noerpQuqueur :aryxaHl4t

gJreKTpoMarulzrl{oro r<o:re6aun.s, Jlorapusltau'recruii 4erpeueur s aryxatrlfr r'r ao6p9tt
KoHrypa, ,{rz$$epeHIIIzarLHoe ypaBHeHIre BI,IHy)I{AeHHEIX oJIeKTpoMaTHHTHrIX

perrreHue. AnanlzryAa U $a:a npn BIIHyXAoHHLIX sJIeKTpOMarHI4THrrx rcO1te6agzsx, P

role6arelr,sou rourype. Pesonancuble KpIiBble alrt l;anp \<er:lar I'I cIrJIbI ToKa'

14 efo
HAHC B

TOK.



3JreKTpoMarHr{THofi uHAyKI{I4u. Totc cMerqeHlz.fi. 3:rerrpouarnnruoe rIoJIe. Ctlcreua

Maxcseffra. Bo,rnonoe ypaBHeH[e ,qrs SJreKTpoMafHI4THoro noJlt I'I efo pelneul{e.

pacnpocrpaHgHl4t gJIeKTpoMaxHLITHbx BoJII{ B cpeAax, Ocuonnr,re croft crea

nomr. Berrop floftnrurnra. ?Irranyltc gJIeKTpoMarHLITHoro rIoJIs. Izlonyuenr'le ,4unolrl

,{uarparraua nanpaBJIeHHocrrr, 3$$eIcr ,{onlrepa Art gJleKTpoMafHarlrr,rx no.nu' Llkqla
SJIEKTDOMATHI{THEIX tsOJIH.

V, Onruna

35, Pacnpoc:rpaHenue csera .reBel@. 3:rercrpouarHrzruar npl4poFa

cnera. flprznqzn froilreuca. 3aronr,r orpaNeHlls I4 fiperoMreufl.f,. A6corlornrtft u

orsocutemstlft rloKa3areJrl4 fipeJloMrel{ut, llolnoe nuyrpeHHee orpaxeHl{e.

leoiraerpzuecrca.a onrl{(a KaK Irpegellulrfi cnyvaft eonuonoft onrznu. OnT z'lecrue

I,IIICTDVMEHTbI.

36. tr4nrepdspsqg4I-gBera' Moiroxponaaruqecrl'Ie I4 HeMonoxpoMa.Turrecrue

Ilprauqun cyuepno3l,Iqlrl4 I4 I4HreHcIiBHocrb rIpI{ cJIoxeHI{Il cneroerrx nolr. Bpeu

KorepeHTuocrb, Bpelr.r u 4lzna norcpeHTHocrl'I. llpocrpancrneuHzut KorcperrrHocrq'

KofepenTltocrl4. Onruuecra"l 4lI,tHa [yrz' On'ruuecraa pa":nocm xoga. Pacuet

uurepsepeuuzouuoii r<apruutr oT ABlx KorepeHTHrIX rrcToqHrrKoB. llonocr,l panuoft

paBuofo I{aKJIoHa. Muoronyvenal unrep$epeirqlur. Cnoco6u floJryqeHl'I.tr

tr4vrepSeponerpu.

37 . nubpaxuus csera. flplruqnn fioftrenca - (Dpeuels. MeroA soH Openelr'

llpruonlrueftnoe pacrpocrparreHl4e cnera. ,{u$paxqn.r (Dpeuenr. ,{u@patcqur

KpyrJroro orBepcrus F KpyrJloro 4ucIca. ,[uSparqux @penelr or Kpat [oJry[JI

Cnupanr Kopnn. .{lr$paKllua @paynro$epa or 6ecroHequo Anuusofi npxrr'loft qe:rg'

.{rzSpanqraouuar pacxo,ql4Mocrb,,{u$par<qfia or oAnolt'tepsofi Au$par<quonuoft pem

pa,:peuaroqar cnoco6noclr orrTr4qecKr4x rzHcTpyMeHToB. flOnsrl.e o rolorpatlura,

33. nsUp43@g48-S!9IA' Ectecrneuuuft u nontp]l3oBaunltfi cner' CreneHr no;rr1

flolxpusaqlu cBeTa rrpu [peJro Mrre url lt orpDKeHrrrr. 3axou Eprocrepa. llollpuraqnr

ABOEHoM nyqenpeJloMJleHnI4. O6r,xnoseEublfi n Heo6HrHoseHuuii lyutl' OnruqecK'tfl

r(pt4craJrJla. flolxpouglr u [ontpI'I3aIII4oHHbre rIpI43MLI' flolxpusaroprr r'r

Malroca. floryeomronue u qerBeprbBoJrHoBL,Ie nJIacrI4HKIt. tr4cryccrneullaa

auv3orporlrl.x. Onruqecr<a.{ aICI'IBHocrL BelqecrBa. 3rf $em @apaget '

39. .Il[cnepcus cnera, 3arpyAnenzx n grelopoMarHl'ITHoii reopurz Man:cserra'

Hoorr.ra,rr,Hag Ia aHoMallbnat Alrcnepclill. MgroAr,r na6lro reutrfl' Ar4cnepcr4u'

auspaxquonnuft cnexrprr. 3,rerctponuax reopllt AI'IcnepcI{Iz csera' Ilorro IeH tle

Byrepa. IJnera reJI I4 clrerTpr't rIorJIoIrIeHI{t.

5. OEPA3OBATEJTbHbIE TEXHOJIO|I4II

(rpa4uquonrmre

,4

3axon

r Jlerquongo-csMuHapcKa.t clrcreMa o6yueHr'rn

la6oparopnrre 3aufl"t!lg.) c [cIIoJ]b3oBaHveM npeAMeToB My3efi

AelroHcrpaqrzfi ra ycrpoftcrn iplrs4uecroro [paKrlrKyMa.



. fIpuMeHeHI4e MyJrbrr,rMe.4r.ra rexHoJiorrrit: [poBeAeHlre JIeKIII4o

flpaKTuqecKrix 3a-dfl"tufr c t4crlollb3oBaHHeM KoMnbloTepHr'rx

AeMOHCTpaIIHOHI{I'IX Br4AeOpOJrrrKOB C IIOMOITIbIO KOMnbIOTepHOfO

3BM u rerieerpaua.
r I{u$opuaquoHHo-KoMMyHI4KaIIItoHHbIe rexuoJlorl4t4 AJII MoHI.ITopIrHfa,

rz orIeHKr4 renyuleft yve6uofi AesrerbHocru cryAenroB (uurepHe"r,

uero4uuecrufi nonu:rer<c BrfV ua nlatSopue Moodle n ap.).

o Jlexquonnrre n lpar{Tl{qecKIre 3aI{trLI[ KaK Hayr]Hble ronSepoHqnn uo

1.

2.

OEECTIEqEHI4E CAMOCTOflTE,'IT'HOfr PAEOTbI CTYIIEHTOI!.

o Bonpocr,r A;rs rIoA[oroBKI.t rc peftruur-rconrponlo Nel

KfiHerr.recKar gHoprlrt Bpaqamuleroct rBep,4oro rena (c nrmo4ou).

ocb Bp.

llacrlrua ltaccoft m ,qBlzr(ercs 3aMe,4JIeHHo IIo oKpyxHocrl'l c qeHTpoM n ro'pce p co

cKopocrrro l. Yragarr Ha pI4cyHKe HarrpaBJlenvt BeKropoB yuoBofi cxopocrlr fl,
MoMsHTa [IMrlyJruau fr otto"ttaJlbgo roqKu o, npoerquro MoMelrra I4M[yJI bca Ha ocb z

l], rroptarrunoe Wi, run "t\ ^t'to"fr,v rloruoe fry"nop"n 
^,

HTpOJrfl

yqe6r"ro-



6.Mareplranruar roqKa ABr4xercr rro oKpy)Kuocrrz paAnycoM R, Ed ranrenuut
r43Meu.sercr no 3axolry Wr=kt. rle k>0, B raxofi MoMsHT BpeMen:r.t c lnaqaJra

MO,qyJrr{ rropMaJrr,Eofo u rarreHur4ajrbHoro ycKgpeHr4r 6ygyr paeun?

T.Ynnoxenne neKTopoB. Bentopnoe [porr3BoAeHr4e (onpegenenue, cnoco6n nrrvno4er]ua),

8.r{enoeeK crour rla spaqarorqeftcx crcarrare XyroBgKoro co crepxneM B pyrax,
pacrloJlox(enHbrM ropr,r3oHTa,lbHo. Eclu crepNers TroBepHyrb B Beprl4KaJrbHoe noloNeriae, ro:

a) yuenruurcx MoMeHT l4Hppquu cllcreMbl;

b) yneurruurca yrJIoBM cKopocrb;

c) rraorrreur rarr.rnyJrEca cucre1arl He llsMenlrrc.s;

d) yilreurnrmca KlrHer\4qecKu glleprl4s cLIcreMbI.

. Bu6parr npaamrnr,tfi orser. flotcHl4rr,

9.Zs cnrorunoro oArlppo,quoro \wrul1papa1r4ycolr R crelanu nolrril, ygalrzn unytpf"tr"to.
I.

qacrb paAuycoM R/2 or ocu cI4MMerpI,IIa. Bo cr<oltxo pa3 lr3MeHl-rrct MoMeHr HHeprluu ]rem I
orHocareJrrHo yr<arannofi ocu?

10.3axon coxpaHeHl4f MoMeura uunynrca (c nr,rno4oIr.r).

1 l,Iloresqzamnat sIIeprE qacrl4ll6r orrlrcblBaerct BbIpaxeHI4eM IJ=3x4 -L2x.Ilpu 4ax{r,,t

3Haqenrrr{ x ycropeHl4e rIacrIzIIbI 6yger palHo 4yllo?
12. npaqaercx noKpyr HerIoABI4)Knoft ocu tax, lITo yrolI ero [oBopoTa MeHterct B 3ABI,IPIIMo0TI'

or BpeMeHI4 t ro 3axoHy { : 21r{ 
"t - f f, rae a>0' b>0. Hafiru MoMeHr BpeMeH" 

", 
u tfnu,.

uuc:ro o6oporon N 4o ocrauonr<z.

l3.Cnssr, raexAy no'reHqIzalruoft euepnzef u oI,r:roft ( c nrrno4oru).

14,rlTo ua:rrsaerct MoMeHToM ur,tlnym'ca? Vrcagarr Ha plrcyHKe BeKTop MoMeHTa I'Il\4ny+bca

o'frr^^r,rreJl6uo rouru O, a raKlre ero rrpoeKql4lo sa ocs zl
zl

rn\-./ P -



15.fhar$opna n Br4Ae AHcKa Bpatqaercr rro rarrepqr{}r oKoJro Beprr4Kar.rrnoft ocu e

nt=14 turzn-r. Ha rparo n:rar@optmr cror4T qerqBeK. Kor4a ueloner nepeuen B

firar$opMbr, qacrora Bbrpocr a Ao n2=25:llrtnt-1 1 Macca veronexa 70 Kr,

IIJIaToopMbr, MoueHr ranepUur4 qeJroBeKa paccEr{Tarb KaK ,qJr.rr Marepna;rrnoft

16.3axon coxpanenr{fl rannynrca (c nlrro4orra), llpvt rarux ycroBusx peaJrbuo

oror :aros na 3evne?

i7.9ro Haslmaercr MoMeHToM cv,nr,r? Vr<a:am Ha pr,rcyuKe Ha[paBJreurre BeKTopa

oI,IJIII oruocr4TerrHo roqKl4 O. Yrca:a:rr raxxe MoMeHT cIlJIbt orHoclrreJlbHo ocu z.

18.3asucta Naocrr KoopAr4Har ABrarnenuq qacrfiubl or BpeMeHIr I4Meer orzq x=bsincot,

z=0,rre a,b, u o - KoHcraHTr'L

a) olpeAerr,rrb pa4rryc- nerrop i, cKopocr5 fr rz ycnopenue M .racrullbr;

b) uaftru ypanuoul,Ie rpaeKropliu qacrt4IILI.

l9.HeuuepuuanrHbre cI,IcreMbI orcqera, A6conrotnrre 14 orHooI4TeJI6HLIe cKopocrl{.

rrHepr{rr[ (c nrmogou).

6
F

2O.Vraxur:e uanpaBJleHlie yrnonofi cKopocrli fipeqeccun r]IpocKofia d o, eclu

yrJroBarl cKopocrb rrlpocKona -. floxcnuru pelreuue.
.d
I

llAlrnl/t/
|/ v
Wmdr-7-T

22.Teopeva o gsl4xenfirl IIeHTpa l{Hepqurl (c BFIBoaoM).



23.Karue nytmT u cneAyroqero yrBepxAenr4t qnpaBeArlaru? Monenr rzuepuar rela
oTHOCT4TeJTF,HO OCU BparqeHr{r 3aBI,ICHT OT:

a) or noloNeul4t ocl4 Bpar{eHfit;

b) or uonaenra uurr;
c) or vacclt rela;
d) or yfJloBoro ycKopeHl{t reJla.

24.Telo naccofi m=0,1 nr 6poureno c nero:ropoii Bbrcorrr B fopn3onraJlbl{gljl Ha[paBJFeHI{tr co

cropocrbro 20 wlc. Haftru vrogyJlb rlpvpaqeHllf MoMeHra I4MryrIbca reJra lAl I oruoczr$:tuo

rovrcr 6pocanua 3a rrepBbre 5,0 c, ConporuuleHlreM Bo3Ayxa npeue6peur.

corrporl4BjreHrrt, npollopul{oHaJlbHajl cKopocrl4i

27.Bpycox 4nuxrerct BAoJIb ropusonra:t'noft nbBepxHocrl4 noA Aeftcrnraelt locro
Berr.rqvHe cr.rJrbr, HaflpaBJler*rofi noA yuolr o. K ropI.I3oHTy. KoeQQlluueHt rpenux

6pycrcou t4 rroBepxHocrbro paveu 0,25, flpr'r rca4olr 3HaqeHI4z yfna o yc(opeul'Ie 6pycra

noBepxHocrlr 6yAer lrarcr,Iir.ranrur'nr?

MOMeHT npOXOiI(AeHLrfi paBHOBeCUt.

31.Vro nasrrnaerct MoMeIrroM rzunynrca? Vrarar:r Ha pI4cyHKe BeKTop MoMeHTa

OTIT^'IT{TEJIbHO TOTIKI' O, A TAKXC ETO NPOEKIIIIIQ HA OCb Z.

P



32.Teno Bparqaercr Borpyr Heno,qBr4rrnoft ocrz rax, rrro yror ero fioBopora MerrreTcr B

3aBI4cIrMocrI4 or BpeMeHLI t no 3aKoHy ,F : Zri{ at - 
gt.), rle a>0, b>0. Hafttt tofon, ipenaeuru- z" '

T, a rar(xe quc;ro o6oporon N 4o ocrarroBKrr.

33.Moir.reur unepuul4 ToHKoro oAHopoAnoro crepntrrt orHocI,ITeJII'Ho ocu, npoxoaiqe{ uepes

KoHeq crepxHr (c nmo4on).

b.o

Yo*'[*
HODM?JIbHOO

KOHeq CrepxHr (c BbrBoAoM).

34.9acruiqa rr,raccoft m ,4nuxercs 3aMeAJrer{Ho +q orpyxgocrr.r c ueHTpoM B Tottn" b ao

cKopocrBro #. Yraga:rr Ha prrcyHKe HarpaBJrenr{s Be(TopoB yrronoft cxopocru.F, l]tpne

r,lrr.tnynrca { oTHocrrTeJrbHo Touxu o, npoexq4ro MoMeHTa ItMrlynbca Ha ocb z ,tr, lroprv

[4rrl, TaHreHrlrzarbHoe 14 a IIoJrHoe trfyct<opeugr.

ocb Bp.

M

m\/ rrr

n

3S.CrEna c r<ounoHeHraMrz (3, 4, 5) H npurolreHa K roqKe c KoopALIIraraMI'I (4,2,3) M.lfai:nu:

a) lrouent cr,u", ff orno"^anruo HarraJia KoopAlzHar;

b) rr.rogym nercropa l,F l;

c) npoer<qr.rro Ha ocb z MoMeHTa cunlr i'fu.

36.Brr.{r.rcreHze MoMeHTa LIHepuIlu crepxHs orHocI4TeJIbHo ocv, npoxoAtlqeu qepp3 elo (oueu.

37.!racrc npaqaerc.r paBgoMepgo c neroropoft yuonoi cKopocrbro o. Haqunas c laor',r{nra
npenenlr t:0, na nero 4eficrnyer MoMeHT oI'IJI, rpatfzx npeueuuofi gasl'Icl4luloc'ru KpToppro

npe.4cTaBJreH Ha pr4 cyHKe. Hapucyi,ne rpaol4 , [paBriJrr,Ho orpaxaro ll4ii 3aBI.ICLIMPcrb 
[4ON4eHTa

r,rMnyJrbca oT BpeMeHIi

L__
+ r2



3 8. C$oprrryrupoBarb reopeMy lllreftnepa. Blrqucrenne uoMeHTa llHepllall

orHocrrreJrbHo oca, fipoxoAtlqetr qepe3 ero UeHTp Macc.

39.rlro ua:rnaerc{ MoMeHToM urirnynr,ca? Vnaparu Ha plrcyHKe BeKTop MoMeHlla

orHocI,ITeJIbHo rourrz O, a raxxe ero [poeKI{I{Io- Ha ocb z.

40, 3aevcuNaocrr KoopAlrHar aBIixgHIrrI qacrI,IIIbI or BpeMeHI{ llNreer sIaA x:bsino
z=0, rae a,b, ra co - xouc'rartrr.

P

a) onpe4ennrr, pa.I.vryc- BeKTop r, cKoppcrr, 
" 

u ycKopeHl4e l4r' 'racrI4IIl,I;

b) nafirz ypaBHeHlre rpaeKropl.Il4 qacrI,IIIbI.

4l.Kounonenru cKopocrl4 rracrlIqLl L{3Meu.flIorpt co BpeMeHeM rro

vr:asincot, v,=0, r4e a Iz c0 - KoHcrafirn. Hafir4 MoAyJIIz c(opocrl4

yron 0 Mexly i: u fy.

42,Marcpuan tar roura M 4nz)Kerc.n no oKpylKHocrlr co cKopocrblo fr. Ha pllc. I n

rpa(pzr :anucuuocrlr npoeKllllu c(opocrl{ lrr or BpeMeHIr ( i -e4unuuuuft ner<rop

rroJroxv renbnoro HarpaBroHrzs, rrr - npoeKqfit t'i Ha sro naupaueuue). llpz vrou

norHoto HarpaBronl4.q Ha puc. 2 umeel nanpalJleHue a)4 b)3 c)2 d)l

MT

pvrc, 2

43.I{eurp uacc ( unepuulr). Teopena o 4nuxeHI.II4 uenrpa Macc.

Bonpocu n Peftrunr-nonrPo,'lro Ne2

Mo,nery.nnpno-nl|llerurrecKafl Teopuq uAeafl buoro ra3a

H UATIATA 1TEPMOAIIIIAMIiKI'

Bapuaum 2

y=apo$ot,

3aKoHaM vx='acosot,
'iil, y"uop""'" fffil,

Bapuanm I

1. 3anracarr' ocHoBHoe ypaBHeHI'Ie

MoJIeKyJIf, pHo-KlrHerH.recKofr TeopI4I'I.

2. KaKoe crrartcn SYHrrytu
pacnpe.4ereuna?

1. 9ro Ha:rteaerc.s qncroM

cso6o,qrr [4exaHl4qecrofi cucteult?
2. KaKos cMbIcJI YcJIoBr4t

$ynnqrzr.r pacnpeae,nenar?

^32*l
o



3. Hanucarr $oplryny onpe4e:reHa.r
cpeAHero 3Har{eHl]t HeKoropofi B€JII4rII,tHbr x,
sHar $ynrcquraro p acnpegenenux f(x).

4. Telo nepexoaur ug cocroqHllt I s
cocrogurze 3 oAHH pa3 nocpeAcrBoM

pouecca I-2-3, a gpyrofr, pa: 1-4-3. B rarolr
npoUecce r.r3MeHeHr4e BHyrpeHHeR 3Heprnx

6orbue: AUt-2-3 nru
fas uAearlHrrfi.

LUu-22

9. 9elay paBHo qacro creneHef
ceo6oArr Ar{ L{oreKyrbl CO2 c yqgroM
Kore6are,'nHoro aeuNenlu naoleryl?

10. B ,4n).r( cocyaax npu KoMHarHofi
TeMneparype xpaHltrc.f, no 1 lro:rro ra:a. B
nepBoM cocyAe ra3 cocToHT 143 oAHOaroMHbIX

MOIeKyn, a BO BTOpOM - LI3 AByXaTOMHbIX.

Onpe4elurr orHoueHLre BHyrpgHHIlx

sneprufi srux ras os UllUz?

3. Bupasuru Bepo.,rrHocrr, qepe3

$yHxquro pacnpeaelreHr.rr.

4. Te,ro nepexognr us cocroqHr.rr 1 s

cocroqHhe 3 oAr4H pa3 nocpeacrrloM npouecca
1-2-3, a gpyroit paz l-4-3. B xarou npou$cce
H3MeHgHr{e BHyrpeuuefi eueprun 6onruel A Ur-

24 krltlr L Ur-+-:? fa: raAeanrnuit.

rl 1 4

I t--lI L-+-r

9. [Ipu xaxax ycroerarx (no p n fl r
MO)I(HO CqIzTaTI) l.l,qealr,Usna ?

10. B Aeyx cocyaax npu
TeMleparype xpaHHTcs no I MoJIIo fa3a.

nepBoM cocyae fa3 cocrol{r H3

MOJreKyn, a Bo BTOpOM - H3

Onpe4orurr otroureHue Mo;Ispubtx
TenroeMKocre[ grux ra:]oB npl,l

o6r,eue?

Bonpocr,r r peftrunr-rconrpo,rro J\!3

3.lenrpocrarura u rtocroqHHbIii ToK

Bapuaum 1,

1. C$opnyruponarr reopenay faycca

4n" 
""*"opu 

.E.
2. Hanucatr fpaHxqHI'Ie ycroBl4s Art

HopMaJILHblX 0ocTaBJIrlloIqHx BeKTopoB

Hanptll(eHHocTl,t H SJIeKTpLIq9CKO|O

cMeuleHr.r{ Ha fpaHlal{e aByx /4I4oJIeKTpI4KOB.

3. B q0rvr cut'tcl 3fleKTpocrarhqecKon
galrluru?

4, tleiray pareu [oreHIIHan B ueHrps
3apDreHHorO KoII'qa Q0?

5. Iloraa saprxeuHaf, c+epa

oxpyNena c$epuuepKI'IMtI cJIosMI4

AHoreKrpuKoB (cM. plioyHoK)

Bapuaum 2
1. CQopuyruponarb reopeMy

faycca 4nr Beloopat.
2 . Hanucatr rpaHnqHr,Ie YcJIoBHt

TaHrgHUqarbHbIx cocTaBrsloulux

" 
D, ru .punru" pa3Aera .qoyx

3. Hanucarr nr,rpo(euut .4lrs

sHepf uH sneKTplluecKoro noJIf, .

4. lleuy paeua uanptxeHHocrb B

sap.xNeuuoro xo.rlqa E6?

5. llorar saprxeuHat c+gpa

cSepa.recnnuu cro{MI,I,AugreKTpI{KoB (

pucynox)

?, p

tlttL-_--_-*'



flocrporam saoucr.rrraocrs

HanprlKeHHocru or paauyca E(r).

6. (Dasn recKr-rfi cMbrc.r

npoHHLIAgMOCr],I CpeAbl

7. 9ro raxoe CI4TA?

8. C$opvynupona'm 1-[ saxoH
9. 3anucarr saKoH OMa s ,'ro Hot

Sopirle.
10. Cyrr x,raccuvecxoii :re

TeopH14 gJIeKTpOnpOBOAHMOCTH

1 1. Pacc.llrrarb u]rpKyJrellhro

E no rairaxnyrony r<oarpy ABCDA u
c,4eJIaTr) BbIBO.4bI O llOTeHqI4aJrbHOCTr.r

12. flo enecrHofi 3aBuclrMocrll

noTeHrlHana Q(,,) [ocTpoHTb KaqecrBeHHo

3aBr4cHMocrb MoAyJrrr HanptxenHocru -E(r).

8. C$opuylupooars 2-fi sanoH KupfroQa.
9. Janrcars raxos flTnoynr-Jlenqa o

rora.nruofi Sopve.
10, B qdv cocrour HeaocraroqHocrb

xracu.rqecKofi 3rer(TpoHHofi Teopuu
oJreKTponpoBo,qHMocrn nerzur,roir'l

I 1. Paccqnrars qr4pKyJrqrrr4a u"ntopa -E no
3aMKHyroMy t<owrpy ABCDA" 

"ornutu 
uo,uor,o,

o noTeHIIuaJIbHocTu noJIt.

no.n.rpusosaHnocru P .

7. r{ro raxoe Harrp.f,}KeHue?

J\!4
uH,qyKur.rrr

Bapuaum 2

CQopnynupoeamu:
1 . 3arcon Elro u Cazapa,

E
A

n
F_D EC

aercopd 11 .

D .-

2. 3anos nonuoro rona



3. CQopvyruponaurr rpaHuuf ue
ycjroBrat AJIt TaHreHuHaJIbHbrx

cocraBJrrrorqux Bexropou F , F.
4. {evy paseu nraruuruui uo{eHr

1,,, eurra c roxoru I? Kyqa oH Hanpaln,relr

(cu. pucyHon)?

I

--lt=-)\.._.-*7
lr
I

5. B qdM saK,rroqaercr ra,reHrzQ

3,!eKTpoMarHr.rrHolr nHAyKL\uLI,.reMy paBHa
3{C? C$opruryruponam npanuro Jlelqa.

6.flposoasuar nepeMbrqKa .qBli)r(ercs

B.qoJrr, flpoBoArulet paMKrj co cKopocFb}o U

B MarHr4THoM non" .E . Yn*ot"
HanpaBJreHHe aH.qy(qnoHHoro roKa.

7. ,{aH rpa$ux zsMeHeHnt

MaTHI,ITHOTO rrOTOKa OT BpeMeHI4.

3. fpaHrauHue ycJroBH{ AIs nopvlzuiu*,rx

cocraBJrrrorqrix Benropoe B r,r fI

4.rlevy panen op6uranlnprfi lrarnunuufi
uoveur p,,, gJreKTpoHa c 3ap{AoM e u

cnopoc'rlro D ?

Yra:arr ero Hanpas,reHue (.cr\a. plrc.

5. Rs,TeHre caNlouHAyKrll{r.r L{

83ar4Mor4HAyKuHlz, ux 3!C.

6.flposoasqa, nepeMr,rqKa apj'(ercr BAP,I6

npono4.nqefi paMKr.r co cKopocrFio U B

MaTHHTH.M non" .E . yn*-" nu,opuun"nJ"
r.rHAyKrlHoHHof o ToKa.

7. ,{aH rpa$lrn ueMeHeHufi

noToKa oT BpeMgHr,r,



Kax rigrraenqercs nenrluuna 3,{C
3neKTpoMaf HlrrHoi r.rHAyKqlrH co

flocrpourl rpa$un al(r).

8. flprvoyro,rrHrrft
BITTOK IE)KT4T B IUOCKOCTI4 C

nprMbrM rrpoBoAoM, no KoTopoMy

ron L

Burox uHyr enpano.

HanpaBneHLIt ToKa,

BurKe, u cHr, aefrcrBylotqlTx Ha ero
npaByro cropoHbr

9. 9emy paana qHpKyJrtuHs

lr
HanptxeHHocTx fz no
nourypy? Ha pncyHxe notasaHu: I
IIpOBOAT.IMOCTH, r - MOJIeKyJITIpHT'I9

I0. pupogaSeppoMarHert43Ma,

Bonpocnr n pefirunr-rconrpo.lrc.l&5
MexaNuqecnne rcore6aHrlq Ir BoJtHbI

Bapuaum 1

1. tl'ro na:rmaercr Qasofi
rapMoHHqecttoro Kore6aHlu?

?-. Kanona pasnoctr tpas 4nYx
MarrHrdKoB (eropolo orHoct4TerbHo nepnoro)
(cu. przcylr orc)?

Kpafiuee nonoctcuue

flocrporzrs rpa$rar

sJreKTpOMaf HlrrHOt r.rHAyKrIr4r.r

8. flprrr,royrorrunft
IE)I(HT B NJIOCKOCTH C

,tomu 
],4C..

BpeMeH! ej(/).

o.rHbrfi BuroK

M rrprMFrM

rel r'{n I.

t
I

l/
I
I

b

ro B 
thrKe,

a npqByrc

KoIrvpv

npoBo4oM. no KoropoMy

Buror rrHyr snpaao.

HanpaBJreHrir ToKa,

u oHJr, .4etcrByroqHx Ha efo
cTopoHr,r.

9. {elry paena BeKTOpra

MarHr,rrHofi r4HAyKqHH no
t?

Bapuaum 2

1. 9ro ua,:rIsaerc.f, ,qnuHotr BoJIHEI,

BOJIHOBbIM qUC:TONA?

2. Karona pa:Hocrr $a: 4pyx
(rroporo orHocHreJrbHo nepeorg) (cv.

,272t

r)
KpddHee

nonoHeHue

/
')



3. Tovra yuacroyer B AByx B3MMHo

nepneHArrKyJr{pHux role6anasx. Kaxas

Qurypa JlnccaNy y(x) no,ry.raercr, eclu

fv - 2cosnt .J'
fx=4cos(nl+nl2).
4. CroNu're rpa$Hqecxu aBa

fapMoHHrlecKl-tx o.4LlHaKoBo HanpaBJIeHHbtx

nore6anur paeHsrx reprloAoB, Ho cMerleHHr,rx

no Qase oruocureJTbHo Apyr Apyra Ha rr,

aMnJ'IHTyAr,r coorHoc.f,rcr xaK 3 : 1. Eyaer ru
xo,re6auue rapvouuqecrcnu? 9eir,ry panua
qagrora cJron<rroro nole6auzr?

5. ,{auo nanpamreHr4e cMeqeHr4rr

uacrnq. Kyga geuxerca eorna (oneno,

rnpano)?

6. Hanracarr 4ur[Qepeuaraa,rrHoe
ypaBHeHue 3aryxaloutux rore6aHnfi r ero
pe[eHr.re. Kanos cr\4ucr Kog$QuqneHTa

3aryxaHHr, Ao6porHocrr.r?
7. .{ano ypanueHue nornu

Y = A ' sin2tr.(tlT-x17"), rp A, T, ?," -
noJlor{tlTeJrbHbre BeJIHql4Hbl, KoTopble

onr,robrBaJor BoJrHy. {euy panua cnopocrr
gonnrr?

8. 9ro ranoe tPa:oBas cKopocrf,
rpynnoBa;r cxopoc'rl rolu?

9. r{ro Hagns4erc.a aHrep$epeuqr.iefi

EOIH?

10. Ilepao4 xore6anl.rfi npyxunnoro
MarrHrrKa paBeH Z Maccy lrarruura
yzell,uuu;r,u y 4 pa3a: KaK rcMeHLITc.s

rcone6anufi?

1. SrexrporuarHr.rrHu npupo

rrpeJroMJreHrr. A6comotnuft u or:ll

oTpaxeHne. cseronoArr,

2. Korepenruocrr r.I MoHoxpo

Bperrrr r.r 4lana rcorepeHTHocrll.

nepneHA14KyrqpHbrx

(

cBeToBbIx BoJrH, Bpenaeugas

3. Toura yuacreye'r a

Jlwccaxy y(x) noJryqaercr, ecrn

- 2cosnt ,

= +cos(nr+n).

4. Caoxure rpaSuuecxu
rapMoHuqecKr.lx o,Il14HaKoBo

rore6anu.n, y xoropbrx rracrorr,r

I : 3, aanrnnuryAsr xar2 : 1.

xole6aHlae rapvoHuuecruu? t{
qacrora cnor(Horo nole6aHrg?

paBHa

flur qaprHu.5. ,{auo uanpaereHue

KyAa 4nuxercl nolua (ueno, )

6. Hanr.rcarr BoJrHoBoe

florcnrarr, ero cMrrcJr

7. ClrerqeHue uacruq
6oryulefi snyronofi rorHe
coo'rHoureHraeu d = 1,.cos(at
cKopocT6 cMer{eHHt qacTHI-l B

8. Kar o6pa:yerc.n
Onucarb ee xaoa(TeDHbre

Hanucaru voasHeHue cro.sqefi

9. Kan o6pa:yrcrcr

10. 9ro Ha-:rrsaercq

pe3oHaHcoM, p€oHaHcHoi

r,rHuufi f rofi rcHca. 3aKoHbr

rroKa3arenl,I [peJroMJIeHI4t.

ri s nroc(oft
:aeTc{

nc).Haittr"r
cfi BorHe.

t so,'IHa?

I[iocTl,l,

JIHIi.

t?

HTIECK!IM

roft?

B

.N!6

repeHT+rocrb.



4. florocrr panuoii romqrznrr

5. llpocrpaucmeHHafl Ko

6. flpuuqnn fiotirenca
pac pocrparreHr.re cBeTa,

7 . lur$paxrryt Opaynro$epa

8. nu$paruus @payriro$epa

9. floHsrae o ro:rorpadruu,

paBHoro HaxJroHa.

fa4zyc rorepenruocrz.

@pene,nr. MeroA son @penena.
(Dpenen4 na xpynroM orBepcrr4r4 14 Auc

oecKoHgr{Ho anuunofi npxuoft u1elu.

oaHovgpuofi 4urppaxqrounoft

10. EcrecrnenHr,rft ra c!er:. Ilonapusaqza npu
lperoMreuvrr. 3arou Bprocrepa.

1 1. llompusarlvx nprz 4nofin ryqenpqJroMJreHuz. O6lrrsonessuii rz

nyuu. Onrzuecra.r oct npracrarua. fI r43aulrouHbre npusvrr. 3aron
Eloil teopr4a MaKceerra, Hci2. 3arpy4ueuvx n sl

Errclaep cLrrl, Mero4u na6mogenrzx

13. )lempouua.r reopar rr4 cn r4I4 CBeTa..

nprr B3pbrBax B

r.r aHfMaJrbHat

14. flouourenue cnera. I-{nera rBn rz cleK,Tp rroffrorqeHrzr.

TEMbI CAMOCTO.'ITEJIbHOIZ PAEOTI,I CTY

1. (Dasura - uayna rro3Haur.rr Mrzpa.

2. flpocrpancrBo 14 BpeMr B Ou3uKe.
3. 9epHue 4rrprr ro Bcelemloit.
4. y.renr.re K.3. iJraonroncroro.
5. Mo4e:rrzporaufie flpoqecca paclpocrpaHeHr.r{ y.qapHoft

pa3nuqEr,rx cpeAax.

6, Kunernr<a u repuo4uuavnxa 6rzo:rorr4qecKzx flpoqeccoB.
7. Ilopx4on u 6ecnop.r4or n uvpe 6olrylux MoJreKyJr.

8. 3r<cneprar,.renrallbnbre rrccJreAoBaurrr gneKTpoMafnzrHofo

cBeprrE3rc{x qacToT.

9. Illaponax rr.rolrufr fi ee nprrpo4a.
10. Maruzruoe fioJre 3eMJr4.

1 1. Morn[q ]r ed uprapo4a.

12. 3rexrpuvecrBo B xlrBlrx opmfir.r3Max.

13. Snexrprzuecrno n amroc$epe.
1 4. Jlasepno-nuAyrlripoBaHHbre ru,{poAllHaM14qecKrre BoJrHbr.

15. (Drzsu.recxue Merolbr perr4crpa{uu :qnanrrpecenzfi .

16. llpuueueuue y:rbrpa3Byr(a B,rHTpoc4olr4rr,

Cnncon uoNer 6trrr gna. .rrer6Ho pag4r{peH. Teuy peSepara
npenoAasaTsreM.

onHbr npfi urtuuru* 
"

T

ro:rr Qeru:rz s o6rairu

cryaelg*r ,o.!urrr, .



Bonpocu flpoMer(yrorrHoft arrecraquu rro ,rroraM ocBoeurlq

Boupocrr K 3R3aMeHy no cerrrecrpy J\!1

I. Msxanuxa

1. Mexanuqecxoe ABI4)KeHLIe KaK npocrefi,urax (fopua 4nuxcenur vate
orcqera. flpuuqun ornocr4TeJIbHocru I anur'eti llpeo6pasonaulrt fa:rulex.

2. Marcpnwsuas rovxa (uacruqa). Tpaerropux. Pa4nyc rpuau:uu'
JlfiHefi Hag cKopocrr rz rusefiuoe ycKopeHfi e. Ilocrynarelrnoe ABII)I(eHIie

3. Tanrenr{za"nruoe Ii HopMaJIr,Hoe ycropptrua. Cnr:r uelc4y lznefit
KI]HEMATIIqECKIIMU BEJIIiqI{HAMI,I.

14 npeAeJrbr ero [pI4MeHLIMocTr{.

5. FleuueouuansHble arlcreMrl orcqera. A6comornble 14 orgocr{TeJrrqr,Ie

ycKopeHHe. uunbl IrHeprIItH.

6. Cuc'reua uareplzarbublx roqer. UeHrp Ilnepquu (uenrp vacc). Teo

rlerrTpa uHepIIa[.

7. llousrze a6conlorno rrepAoro rera. Mouein r'trepulzn tela.

B. Teopel'aa lllrefinepa.

9. MoMeHr cuntr, Molren:r zir.rnylrca, Ypannenue MoNtentoe. Y
BpaurareJlbuoro ABIzxeHlIt rBepAoro reJra orHocI'ITeJIr,Ho Heno.4Bt4xuoft ocu.

10. llrpocronuuecruft s(pSerr. Cso6oAHI,re ocu.

1 1. 3aros coxpaHeul4t IrMrlyrlca I4 Tper:4ft :axon Huorona.

12. 3axon coxpaueHl4t MoMeHTa Mnynbca.

I 3 . Pa6ora IE onoprus B MexasuKP. 3lreprul ruuentqecKat I'I

Crzcre{,ta

-Ber0op.

rToprlr4.

.qoro Teqa.

r rr yrJroqblMl4

Bropoft parou
i saxon ffu'roroua

14, floHt:rue curoBoro flors' cnr:p uex<Ay uoreluuanruofi snepnteii u

15. 3aros coxpanenl4t M ft:nepruu.

16. KoneepearuBnr'Ie u He e culrr. Koncep Ba"ruBnafr vI

CI,ICTEMbI,

l7 . 3ana\u MexaHIlKI{

18. Vpanuente 3finepa.

19, VpanHeulre Hepa3pbIBH

r,I fa30B.

20. Cucrenaa ypanHeuufi ra3o

Vpanne4rae Eepuynlu.



24. Ilpuugun otuocurerbHocrl4 Potrl cxopocta cnera.

flocrotHcrBa cKopocTI4 cBera, JIopeuqa.

25. Jlopeuqeno corparueHl4e rr 3aMgAJIeH[e BpeMeHI4.

26.Pe s'rnsuc tcKI.Iii I,IM[yr6c. ocB+3r, Macc6l Ir sHeprlllt.

27. CronKnoseHl4 e Ir pacflaa [e$pr<r rraacc. 3nepuax cnxsu.

28. Coo'rnoureslle MexAy nolnlfi enepruefi n raltnylr,cou vacrlrurl.

IL OcHosr,r ruo;re$y,rrpuo.fi t[lrsurcu n repMoAnHaMnxu

1 , llouqrr.re l4.ueaJlbgofo ra3a.

21. If,uprcyrrqza cKopocrlz.

Xyr<oncroro.

22. Ilaxunapuuft u rypbyle

23, Teqenue B{3Koft xl4aKocrl{.

Marpocronu.recKl4e napaMerpbl

Z. tsHyrpeHHtt ?HePrHt IrA

paBHopacnpeAeJreHl,Ifi 3HepfI{I4'

ypaBHeHfie MoneKyntpHo-

(Dopnly:ra Jlamraca, CMaqusaHue u

r.r BuxpeBoe gnuxeuur. T

pexlrMbl TeqeHIa.'I.

pirayra llyaseft;rr.

ra3al

ra:a. r{ucno creneueft csoboAri.

3. .IlaereHue ra3a g roqKfi MOIeKyi[tpHo-K[netIHecKo[ Teopuu'

fi Teop4lz.

4. Vpanuenue cocrotl{ut orc ra3A (ypaBHenue Knaneftpona -

6. Oasonoe npocrpaHcrso. (Da3osat rouna, tfa.:onaa lueftxa'

ycpelHeHI,Ie.

7. Pacnpegeneuze Maxceerra. Cpegnue cKopocrl4 MoJIeKyJI'

8, Baporraerpu.qecrax Sopnyna. Pacnpe4elenue Eoft'IIMaHa'

9. Pacnpe4e;renue Maxcnerua - EoJIr,uMaIra.

1 0. Ypa.nneuze Bau-4ep-Baa,rrca. tr4sorepuu pealbHbrx ra3oB'

1 1 . Meracra6ralr'noe Kpuruugcroe cocrotHI4e.

12. Buyrpeuurr suepftu

13. 3Sftexr.{xoynr - Tonco CNuxeirue ra:oB 14 norf{eHue

1 4, Xaparrepucu4(a )KIt,4Kof o

1 5. llonepxuocrnoe Hartx{eulr

Eruxtnufl nopr4or'

5. ,{uuavuuecr<r'ra t ,tur".ttnptKl'Ie 3a\oHoMepHocru n (fusure'

r,rccJre.qoBarlv t cl4oroMbr, flouruze o tbyurqurl pacnpeAeneHr4t'

Culu,
.,IBIEHI,IS.

Ha KpuBofi )rfr.rAKocrl.



1 6. Kpucra"uuuecralr peurerxa.

TBep.qrrx reJr. 3aron fyra.

17. Oa.:rr se {ecrna. llcnapeuu{ I4 KoHAeHcaqut. flrasreuue u KpzcraJl4tmaultt,

A14arpaMMa.

18. lloHsrae crorxHoseHus. Y

19. llpuqemnoe paccrorr .Ie.

cso6o.qHoro npo6era.

23. Ocuoenne repuo e noHtrl4r: BuyrpgHHst sHeprur, pa6pra,

Vpanneuue nepnoro Harrara rgpMo

24,3aeucrruocts r4AeaJrrHoro ra3a or BIzAa rlpoqecca. Pa6ora,

coBeprlaeMaJr fa3oM npl n3ollpoq

25, Al.ua6atwfecrufi npoqecc.

rpoqecobr. Kpyronoii npoqecc (uurr).

r4AoaJIbHOfO m3a.

ro ABrrfareJlt It xorolIirbHofr MaIrrI4HbI.

26. Odparuvl.le u

27 .I\uxtr Kapuo u ero Kfl.{

28. llpusuzn 4eficrena renrto

29. 9nrponur. 3a;<oH 3HTpOI]I4Il.

30. Crarucruqecnuft nec ( Ar,rHaMr4qecKM BepomuocT r). Cratucrutiqecroe

TOJTKOBaHIIe BTOpOTO Haqara repMo

3,r

K gr3aMerry uo cenrecrpy J\b2

ITqECTBO I{ MATHCTII3M

1, 3axon Kylona, Hanpxxenn
sreKTpocrarl4qecKoro noJlf .

2. lloror nanprxenuoctz. T

3. llpaneuenre reopenn fa

4. P a6ora cun nora, I-{uprytraqfitr HarIPtxeHHoc' t
9re(TpocTaTurlecKoro [oJIg.

5. lloreuqua,r. Paguoclr' nore

3JIeKTpOCTaTI4qSCKOf O IIOJrt.

Cnggl uexAy noreHqlra"loM I{

6, Cno6o.lnue u cBt3aHHLIe n nQuiecree. Tr'Inr'r 4zslerrpuroo. tr{ouuzt"l,

tl3ajfllr4,

20. Inreuue nepeuoca * 4n(P$y'pur.

2L Asrelrae nepeuoca - TenJroriponoAnoctr.

22. Asrierue [epeHoca * Bt3Kocjrb.

sneKTpoHHat I{ opII9HTaI{I4OHHM



7. florxpusoraruocrr.
or TeMrrepaTypbr.

8. Teopeua faycca 4lx
cMeuleHr,re. .{uenexrpuuecxar
AI{SJIEKTPIIKE.

9. fpanravurre ycJroBrrr AJrr gJr

10. Pacnpegereur{e 3aprAoB B

npoBoArrIal<a, 3rerrpocraruuecra.n

1 1 . ),rercrpoertrocrl ye.rr4HeHH

i 2. 3uepru.a 3aprlr(eHHr,rx

Kon,{eHcaropa. Sueprux
IIOJI',

13. Xaparrepucruru
noTeHurraJroB, l.[eKrpoABIr)KyIutuI

14. Kraccuqecxat sJIeKTpoHHat

HeAOCTaTOqHOCTb.

15, Brreoa saKonon Oua r.r

16. tr4ouusa\us. woJreKyJr 14 aro

l.toHH3arlrrr.

17. Hecarraocrosrrelrsrrft u carra

18. Ilonsrue o nna:ue. Cnoco6

,{e6aeecrufi paauyc sKpaHI.rpoBaHI'It.

1 9. HrzsKore\anqparyplrat

20. BncororeuneparypHa{
repMor.4epHoro cr,rHTg3a.

21. 3axon Aunopa. Maruuruax
no:rx. Ilpuurlun cyfiepno3lrq],t14

22. Marsrrnoe none

23. Lluprymqux BeKropa

AJrr,rrrHofo coJIeHoI4Aa I,I TOpOIrAa.

24. Marsuruoe mal4Mo,qer

25. tr lneaprzair:rnocrr r,r

Maruetl.Igtlt KaK pertrl,rBl'IcrcKn I

BOClpUr,rMqrrBocTb BeulecTBa E ee 3a3Il9LIMocr6

oJrf B ,ur4gJreKTprrrce. 3nexrprdEecro enorf B .qr4gJreKTpur<e. Snexrpuftecro e

cpe4rr. HanpxxceHnocrr s:rer<:rpuuecrcorp nona ncpe4u. HanprxceHHocrr, ueKrpdqecrorp nor

ioro florr Ha rpaHrrue pa3Aena l:4rlsremPuK -

B. 3nerrpocrar:rz.recroe nore n[ryrpu u

caTopn.

r4f, SqeKTponpoBo,4I.IMocTIr MeTaJIJIOP It ee

- Jleuqa r,c ererrpoHH;D( [peAcraBreH!+,

ee npl.rMeHeHlro.

llpo6neri.ra ocyr{ecrBreHlrt ylpaBJlt€Moro

noqrefi . Marnrzrnuft uomest.

,rrv rPvflED lPwAvr@Jrwrurfr,

.aqlrr t4 oHoB. Pa6ora Itonugauuu. Y \apuan

fa3oBble pasptAbr,

ragun. Kra:uneft rpamuoctr nlaenf .

qacroTa,

n, percou6unaqr.rt voHoB. Pa6ora uonudauura. V{aPnar

I ee np 4MeHeHIro.

aa. llpo6neri.ra ocy {ecrBreHlzt ylpaBJlt€Moro

HA)rqrIt. 3axou Euo - Canapa. flourrue ir.rarHuTnoro

urrx noqrefi. Marnrzruuft uomest.

.lHoro n KpyroBoro roKoB.

noil zn.{yuuu. 3arcou uo,nsoro ronu. M*""rtof noo"

TOKOB I4 E,4IIHIiIIA CI,IJIbI TOKA - AMIEP.

Koro 3apr,qa. Bnxpenoe none 4nuxyuepocr :aplaa'

)KT.

3arolr Elto - Canapa. llouxr4e iraafHlzlHoro

r.i KpyfoBofo roKoB.



2 6, [Yn:l,<elnue zapr]r(eHHbrx B SJIEKTPI4qECKVX 14 MAIHI4THbIX IIOJIflX,

27. 3$rperr Xorna. llpurqun crBa.rl ycKoprrreJreft sapxxeunr,x vacrupl.

28. flons'rue i\aafHr4THofo MoM

29. Mrarcpo- r,r uanpororcu. Mor

30, 3arou noJrqoro rora rJrt ro rroJrr B BeruecrBe. Hanprrxenupcrl
no[s. Marnr,nnaq IrDoHI4IraeMocrb

31 . fpaurawue ygnoBrrr Anf,

32. Tznrr rraarneruron. Kpnnax

33. Onnr (Dapa4ea.

rreKTpoMarHr,rrHoft uH4yr11r.u.r.

34. Cauoulr4yrcuur rz B3rMMo

Torcu pa,:rrllrranru rz 3 ar4rlKari{s.

35. 3ueprua uarHurnoro nors.

1. Cso6oAHr're 14 BbIHyr(AeHHbIe

ux xapaKTeprrcrr,rKr.i.

2. Sneprtu rapMoHvqecKux

aHrapMoH H LIecKoM ocul{JlJr{Tope.

3. Croxerure o4zuaxono

4. Croxtenue E3aIzMHo

JIuccaNy.

5. 3ar;a<atorque lt
:rorapuqpuuvecnnfi Agrcpeuenr

IIoJUr Ha lpaHrzqe pa3Ae]ra AByx cpPA.

?lngynrraruocrr B3nr,rMuan lrHlqyrr:r,trnQctr'.

nJroTHocTb SHepf IiIr MarHIrTHpf o

IV. Ko,re6au[s rr BorHbr

f api\roHnqecKue MexaHIzqeoKue

gr.rx rcone6annii. flousrue o rapyo

fapMoHr4qecKl4x Kore6arnzft . Euerqat.

f aDMoI{r4qecK[x KoJIeoaHIlI4.

KoJre6afiIrr. r{acrora, xoe@lpuqnenr saryxaHl,IJl,

Hut MexaHHqecKux lco:re6au a fi,

6. Br,rnyncgenur,re NtexauuqecKhe xole64unl. Arrannury4a u $a:a npz qunyx4e

MEXAHI,IIIECK X KOIEOAHIi'X.

7. MexanzqecKfift pe:ouanc. Pp:onauculle rcpusrte. CoorHoureulz.fl Meq(.qy

nsrnyx,qruoqeft oI4JI6I Ii cKopocrl.{ npl.r MexaHIrTIecKoM pe3oHaHce.

8. MexaHHslnr o6pa:oeauur uexaHlrrlecKltx solu e ynpyroft cpe4e. flpo4o,'lullte

flonepeqHbre sorHrr. Borgonoe ypaBHeHI4e Ir ero pel]leglre. faplrouuuecrze BPJTEbI I'I

xapaKTepr,rcTr4Kr.{.

9. Oa:osa-s cKopocrb I,I .qucflepbnt BoJIHi BoJrHoBoft naKer 14 rpyllfloBai

tor<z, Marnaruas BocrrpuuMlluBocrs

10. llousrlre o KorepeuTuocrl4. |4urepSepeuqrza ao,rn. Crogqno sorubI.



1 1. Kore6aremuuft rouryp.
xapaKTeprzcTzKrr.

nore6are:rluoro KoHT)?a.

13. BuuyNgennrre snercrpouardurur,re r<gre6aunx. AnanlzryAa Il (pasa

gJreKTpOMaf Hr4THr,X rOne6anuft ,

1 4. @apa.qeeecKarr rz MaKcBeJrJIodcxaa tparctoerr.r trBJIeHI{t gneKTpoMarHll.tnoit

Tor crraerqenua.

15, Cucreua ypaaueuuft Marccngnra. 3reitrpoltarulirHoe noJre.

16. Bomronoe ypanreurze Arx edeKTpoMaqHlrrnoro rroJlt Ii ero pelrreuue.

pacflpocrpaHeHr4.f, gJrgKTpoMar{I4THbIX BorH B qpeAax.

glreKTpoMarHnrnblx BoJIH. Berrop llqiturunra. tr4lruylrc 3nelc'rpoMalHlzTHoro rroJlfi.

V, Qnruxa

3. Ourraqecr<aq AJIITHa IIyrIr. Oriruqecra"d pa3Hocrb xona. Pacqe:l

KapTvHbr oT AByx KolepeHTHbrx IicToYHIrKoB.

4. flolocu pauuofi ro,rululllt 14 paBHoro HaKroua.

5. IlpocrpancrneHHa.fi KorepoaTnocrr'. Pa,{uyc KorepeurHocrll.

6. Iprauqun fioftresca - @peuertr. MeroA soH @peuelr' flpxira

pacnpocrparreHl4e cnora. ,{rl$panqux @peuela na KpyrnoM orBepcrllll lI ,4l4c(e.

7 . JJu$pax4na @payuroSepa oa 6ecr<ong'IHo .qruHnofi npslaoil uleru'

B. ln$parcqur Opayuro$epa ug oguouepuofi gu$paxqltouuoft pe[rerKg.

9. llousrn e o rororpa$uu.

10. EcrecrseHHrrft u no,:rxpuaonanurrfi cngr, llompltsaqur nplt orpar(el{rll4 14

etHoe

1. 3nercrpouarHuruaa nplrpo4{ cneta. ltrpunqun frofirenca. 3axoulr orpatreuzl

nperoMJreHur. A6colrorsr i Ir oruocI.rreJlbHblfi nora,sa'renu npeJroMJIeHIrt. llrplnoe nn

orpaxeHrre. CseronogH.

2. Korepenrnocru u Iraonoxpov]aruqHocrb cBeroBblx norul. Bpevrerln6a 1o

Bpenr u grutua KorepeHTHocrtt.

11. llorspusaqfir npr,r 4nofino nyqenpenoMneHuIa. O6nKnoeennuft u ueo6

ryvu. Onuvecxarl ocb KpficranJla. llqnrpusaqpoulrble npI43MbI. 3anos Maruopa.

npeJroMreHl4lz. 3alcou Eplocrepa.



13. 3:rexrponuar reoplrr Allcnepc prv cBera.

14. Ilornorqenue cnera. Idnera Cpl E cne4rp fiofJro IeHrrs.

. YIIEEHO.METOAruECKPE I,I IIHOOPMAIII{OII{HOE

AI,ICqU[",Tr4HbI ( MOAy,TD OI,I3I,IKA

JIIITEPATYPA

a) ocHoBHar Jrr4Teparypa:

1. Ityaueqor, Apre*rufi @ugura: Mexasuna. Monexvff,puat
Snerrplrqecrso rz Matuerv3M. 3 ro:re6auna I{ BoJII-IrI. Onruxa
Ilocoove / A. A. Kysneqon ; rocyaapcrneuui,rft

Alexcau4pa fpuropleeuva z fpuroprenuua Croreronr,Ix (BnfV) .- I,Isa. -e, ucnp.

Qusu.ra.
yqe6Broe

I{MEHII

KCaHAparr Aon. - BnaAuuup :

fpuropr,enuva u Huro:rar fpuro
rocyAapcrBeEHbrfr yHr.rBepcvrer .IlMeHI4 A.

a Croreroerrx (BrfY), 2013 .-- 160 c. '.vn.-
.lrlnaeerc.n elerrponnax eepcrar .- B

Lls&arrue na [p. Hoc[reJle:

20 1 3.- ISBN 97 B-s -9984-0337 -8.

2, Ky,'ruurn A,rexcaugp @zsu4a : Mero,ryiqecKlze yKa3arut Is reo

MarepI.IaJIy, rlpar(TuqecKuM ,I 3AIlAHvTfrM, TECTAM, KOMNJIEKCY

Ar.f, cryIeHToB arrcraHqIroHHofi
Bna4uvupcrcufi rocyaapcrueHnutfi

o6y'renzx / A. A. Kyluut, Jtr. B.

r4MeHr4 AneKcaHApa fpl4ropbeBl4qa I,t

fpirroplenava Ctoreronr,Ix (B;rfv), KaOeApa o6rqefi a uprarclagnoil $uslmr ; noA pPA. A. A.

Ky:rurra .- Braaur,.tup : Bla4uvupcr<uft rocyAapcrnenurrit ynunepcurer rlMel{u Alpxcanupa

fpuropr,eeuua ra Huroras fpzroprenuva Croleronrrx (BlfV), 2013 '-214 c. : utt., ta6t' -
Zueercr oJreKrpounat nepcua .- Eufll4orp.: c. 2II-212.

tr4sratue Ha Ap,

3. @rzsuKa : Meroal4qecKlie .4ns [o.4foroBKfi cryAeHToB K

fa.,rnuu [u ap.l I rocy,qapcrBeHHr'Ifi yuueepcuTer uMeuu caHI\pa



lls4aur.re Ha Ap. rrocrireJre:

6) .{onornureru:uar. nr4repdrypa (no au6opy u peKoMeHraurlru rerropa)

1. fa,rrun, Aprcaqlrft (De4oponuu. iller{quu no {n:une : e 4 .r. : [yue6uoe nocodra /A.@.
farxun ; Bm4nrupcrufi rccyA4pcrBenHb1ft ynunepczrer (BnfV)
Bra,4zruzpcr<ufi rocyAapcrBeuHbrfi yurznepcurer (BilY), 2004-2007.

HHbIE

I

9. 2: Monerynxpnas $uzvxa r.r repMoAliHaMlrra [3rerrpounuft pecypc] .- 3:I
reKcroBr;re .uaHuue ( 1 $afin : 5,37 M6) .- 2005 .- 77 c. : tzr. - 3arnasue c trItryila
3rexrpoHHar Bepcull neqarnofi. ny6quxarJuu.- Eu6nuorp.: c.76 ,- Cno$o4uuft
sJreKrpouubrx rrrrr&'rbHbrx sa"rax 6IE6rivorerz .; Adobe Acrobat Reader 4.0 .- ISBN 9368-

B

543-1 .- <URL :http:l / e.lib,vls.ru:8Qhandle/L234567 89 I 469>.

AOfl.

c.

/H,
.-M

1.
iE.B.

beE. -
ecHa,1

2. Ilponourena, Hagex4a C.p"".J"u. C6opHrix 3a.4aq ro <fuerarce / FI. C.

Bra4uuupcxuil rocyAapcrBeHHblft ynunepcurer (BlfY) .- Wn 2'e, vcnp' i
Bla4uir.rup : Bra4uuupcruft rocy.4apcrneHupfi yuunepcr.rrer (BlfY), ?"010 '--
?Imeerc:r srerrpounat Bepcut .- Bu6nv orp,: c. 64.

tr4grauue sa Ap.

rsBN 978-s-9984-0043-8.

3.qepros A. f ,3a.ua.rHr4r no Qz=urce: V.le6uoe noco6vre ,EJIE BTy3o

l. qeproB, A. A, Bopo6len. - 8-e s.q., nepepa6. 14 Eon
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