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I{eurrrau ocBoeHr,rtr Ar,rcur{rrJrrrHbr (
crerluanr{cr:a uayruoft (fnsu.recxoft $asoir.,

crpor,rrcfl o6rqeuuxeuepHar rz crreqazubHa.f, rro

nrrpa6arrrnaer cuequ(fzuecr<zfi MeroA Mbr

oKa3brBaloTof, Becr,Ma rrJroAoTBOpHbrMId r4 B Apyrr4x lrBrrr[e
IxupoKoe (luszrco-uareMaraqecKoe o6pa:oBaHr{e, Molt. HoBbre
TexHr,rqecKr4 e Ha[paBrreHtrfl,, yclerrruo pa6orat, B HIrX, o.rIHI4x

1. IIUJTT,I O CB OEHVrn I.I/iCIIUrrJrr4Hhr

3AIAq K Apyrr,rM, r4cKaTb HecTaHAapTHbre r4 HbIe rlyrrl, .rro oco6eHHo BaxHo AJII
upo S eccr.roualrnofi rrao6uuuro crr4 crrerlr4anrrcroB B ycnoB x ycKopeHHof o pa3Br.rTvr fl. T exHvrKn.

3 a4ar.ur Al{cqrrrl Jrr{Hbr :

o reoperLrqecKas [oAroroBKa s o6racru Szezrra ro3Bonsrcul ax 6y 4yu1uM zHXeHepaM

n(fopnaaquz z o6ecneqtrnarouar LrM
oprreHTr.rpoBarbcfl. B rroroKe nayuuofi z 'rexuuqecrofi

Bo3MoxHocrb rrcloJrb3oBaHr4s HoBbx Szsuvecxux [pr{H
cllequ anr{3r,rpyroTcs ;

oB B Tex oOnactxx, B KoTopbx oHtI

o SoprvrzpoBaHrae HayqHoro MbrrrlJreHl4.f,, B

rrplIMeHLIMocrIz pa3JruqHbx Qusrauecxux nonsrzfi, 3urr{

cTerleHb AooToBepHocTI4 pe3yJIbTaTOB, noIyLIeHHbIX C

rrpaBr4JrbHofo rroHr4MaH[{ rpaHr4q

n, reopzfi Lr yMennfl, oueHlrBarb

oMorrlbro SKcIIepI4MeHTarrbHbx rrJrlz

MaT.MaTI,I''CKI,IX Mero.4oB 
"aaoaAouu""i 

:

HarIaIbHbIX HaBbIKOB rrp0BeAeHr4r eXCnepUrrle

Susrz.recxux snneHr.rfi r4 oueHKLr norp enrrio creft

2. MECTO AI4CIIU[JIVHbr B CTpyKT
BaNuzur rleJrb Bbrcruero o6pasoBaHlr.f, - rr

HayKa o flpupoAe r.rrpaer rrraBHyro poJrb B

BTOpOM r{ TpoTbeM ceMecTpax.

I4sy.reuue Ar{crlr4nrJrr{Hbr upe4udrarae

HayKa o rrplrpoAe Lrrpaer rnaBHyro poJrb B

MareMarr4qecKr.rx suaHzfi. .{nx ycneurHdro oc

3Harb cJreAyr()uue pinAeJnbr errcruef MareMarr4K

1. /(uftSepeurlr4uurbHoevcqucrerxre.

2. I4.nrerpantnoerlcqurcreHlre.

3. AnwtururrecKafl reoMerpr4{ u iuneit
4. PxAu.

5. 3lenrenrrr BeKTopnoro auanvla.



o cB oE HrLfl I\VI(|JI r4rrJrr,rHbr (M oAyJrfl )
llocne4onareJrbHoe r,r3yqeHve Sz:zru nu cuequ(fr.ruecxzft uerol MhrrrrneHzr,

(pnsuuecnyro I{HryuIII4Io, Koropbre oKa3brBarorcfl Becbr\da rrJroAorBopHbrMu r.r B Apypux HayKax.
Cuequanuo:lr, [onfII,IBIxI4e IxupoKoe (fuszrco-uarpuatr,ruecrcoe o6pa:onauue, Moryr
CAMO CTO'TEJIbHO OCB AI4 BATb HOBbIE TEXHI,IqECKLIE HAI] I,I.f,, ycrtelrrHo pa6orarl E Hr4x, JrerKo

lepexoAl'ITb OT pellreHl{fl OAHLIX 3aI.Aq K perxeH]rro Apyrrrx, r4cKarb HecraHAaprHbre u
Herpa.4HIII4oHHbIe rIyrI'I, rITo oco6enuo BaxHo Anr npo0ecczouanruofi uo6unuroc,rz

3. KOMTIETEHIII4KI OEYqAIOIIIEIO C.f, , O OIIMI,IPYEMrIE B PE3YJIrTATE
O CB OEHVI fl TII./ I-II'ITT III{ITtr,I /]\/tr| IIV TT q\

ctrequuulllcroB B ycJIoBIrrIX ycKopeHHoro piuBr.rrr,rx rexnli,ru, KofAa aMoprr43arlut p,ocruxenui,t
KOHKperHbrxl y3KocrreqHarrbHbx zlg.a]f,uit Ilpoucxo,4r,rr upeslbrruaftuo 6rrcrpo.

B pesyllrare ocBoeH:lrs. Auclfunrr{Hbr o6yvaronr;1,fic.f, Aorxeu o6naAarb cneAyroqr{MkrB pesyllrare ocBoeH:lrs. Auclfunrr{Hbr o6yvaronul,fic.f, Aorxeu o6naAarb cneAyroqr{Mkr
KOMIIETEHUXI.I]ItrII:

cuocobnocrrro [peAcraBntrb aAeKBarHyro conpenar{nnovry ypoBHro snauufr;, HayqHyro

KapTr{Hy Mrrpa Ha ocHoBe 3HaHLrs. OCHOBHbIX

HayK!r MareMarrrKr,r (OlI(-1) ;

cno codnocrbro K caMoopraH v3ar\ilvr ra cauoo6

6. (DyHxtlvu KOMrrJreKcHorolepeMeHHoro.

7. /]u$SepeHr{ururbHbreypaBHeHr{r.

Slenrourtr reopu[ Bepo.f,THocrefi uMareMaruqecKo CTATI,ICTI4KI4.

B KJTaCCI,IqeCKUX H COr]peMeHHbrx

x3a4ar{.ax',

c IICrroJrb3oBaHIzeM coBpeMeHHbrx

qenaTb npaBl,IJrbHbre BbIBoAbI u3

B perylnrare ocBoeHur Queurcu oQy.rarouuucq AorrrlneH AeMoHcrpr4poBarb oneAyroque
pe3yJrbraTbr o opa3oB aHr,rr :

1) 3uarr(OIIKI):
$yu4air,rerrraJrbHbre Susn.recrcue nourlirax, 3aKoHbr, 14,rg

T -r----

pasrrauulrx pa3AenoB (f uslrrw ;
(puszrcu; qr4oJreHHbre [opr:AKr.r BeJrr4qr,rH,

ocHoBHbIe 3aKOHbr vI fIpI,IHIII,rrIbI, noBeAeHr4e pa3Hooopa3Hbx

CNETCTBI,I' I4 BO3MO}I(HOCTb LTXSzsrauecxzx uoAenefi, a'raKxe, Bbrre

rrpr4 MeHeHr.rs Ha np aKTr4r{e ;

TeopeTr.rqecKrze MeToAbr flocTpoeuua perueuur paruoob brx 3aAaq no $z:ure rr MeroAbr rz

[pI4 Hrlr,rrrbr rro craHoBKrr eKcnepr4MeHroB $ (f usrzxe ;

ocHoBnrre MeroAbr KoMlbrorepuofi Qzi:vrz;
ocHoBHrre nplrHrlLrnbr cBflsvr Sr,rsuxz c Apyrr4Mr4 Hay

lr cropurc lp a3BLrrvrfl (p rasznu ;

BKJTaA oreirecrBeHHbrx r4 sapy6eNHrrx yqeHbrx B e (fzszru.
2) Y*rerr(OIIK-1):

rroHrTb rrocTaBJreHHyro 3a4aqy; oplreHTr4poBaTbc.f,

tro craHoBKax Syn4arraeHTaJrbHbrx r{ [pr4K4arurrx $usz.rec
lpoBo.4llTlb{rASUUeCrVitananuslpaKTl,rqecKvrx3aAarl;

npzo6perlrb HoBbre HayrrHbre 14 [paKTr4qecnue sna*utr,
rrpoBoAr{Tlb gKcrreprrMeHTbr vr o6pa6orxy AaHHbD(

tzuQopvaq[oHHbrx v KoMnbrorepHbrx rexHoJrorufi,
corro cTaBJreHr4s pe3yJrbTaToB Teopr4 rz r,r gKcrrepr.rMeHTa;

pa.f,cb Ha MeroAbr ([usurra;



3) B.na4ern(OK-7):

MaT9MaTUTTeCKVM alrlapaToM
o6ueft (fusunra;

Mero4aMr,r amaJwlsa H lperreHr4s 3aAaq uo lpuezxe;
a[laparoM I{HTefpaJIbHOfo l,Icq}IcJleHr4fl Ans perueHr4fl pa3nr,rrrHbrx 3aAaq, BO3Hr,rKarOrVrX B

Susure, TexHI{Ke, gKoHoMuKe;

ur,rpoKo r{crroJrb3oBaTb HayqHyro, clpaBoqHyro
piBrI{qHbIX Bu4ax Ae.rrTeJrbHocTr4;

IIpI,IMeHT[b HayKoeMKr,Ie TexHoJrorI4I4 14 IraKeTbI

o6racrr,r Qursvrra r{ B Apyrr{x o6lacrsx npo$eccuo

MeTOAaMr4 r,rCIIOJrb3OBaHZt KOMIIbIOTepa,

$uszre;
HaBbrKaM:lr pa6oru B coBpeMenuoft lpusutqecxofi

rrpoBeAeHr4rr $zszvecnoro gKcrrepzMeHTa, HaBbrKaMr{

onblTa I4 corrocTaBJreHr,I.f, r,rx c TeopeTI{rIecKI4Mr4 AaHHbrMI4

y, I4HTepHer-r{nSopnraqraro B

rpo AJr.f, perrreHr,rt [pHKJraAHbx 3aAarr B

.IIE.STEJIbHOCTI4.

onorzft npIl peueHrzrl 3aAaq no

, MeroAr,IKofi uocranoBKl,I r4

rpauoruofi o6pa6orxu pe3yJrbraroB

nns Oortrrrroro o6l€ua zu$oprrnaqrarzHaBbIKaM r,t caMo crosrelrnofi pa6 orrr; HaBbrKaMI4

v pellreHr{.f, oJroxHbx 14 HecTaHAapTHbrx 3AnAq.
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4. CTtPyKTyPA I,I COAEPTTAHIIE n
O6rqas rpyAoeMKocrb lr{crlr{rrJrr4Hhr c

Crpyrcryp



TeMaur.recnufi u.rraH UIIIIJIIIHbI

I. Mexauuna

1.BneAggae. llpe4nrer (pzszxu. Mero4u $usu
gKcleplrMeHT, Teopu.fl. BaNueftur4e srarrbr ucropzu $usu
vrBrnrflHne lexHr4Kr,r Ha pa3Br4TLre $usuxu. Polt (pu:zrz n

I,ICCJIeAOBaHI,T' : OIIbIT, rI,IIIOTe3a,

Pom (pusuKrz B pa3Br.rrr,rr{ TexHrzKr4

Hlru aHlreHepa. Cnrsr
$usurz c .npyrrrMpr HayKaMr4. Vcuexu coBpeMeHHoft $vsl{cra

2. . Pom rraareniatur<t4 B r4syqeH un $uznwa. (Dyuriquu

14I4x np cJre lpor43noluofi t4 r4HTerpana B rrpr{JroxeHr.rr{ K

Qzsuuecr<uIM 3aAasaM. Srrervrenrrr nercropnofi arre6prr: ori,pe4eneulre BeKTopa, cJrolKeHrre

BeKTopoB, yMHoxeHr4e BeKTopoB,4zlpSepeurlripoBaHne neirropurx BeJrLrqr.rH.

,{u$ S epenn:kr aJrbHbre ypaBHeHr4r. 3leueurapH

3. Kugerraarura uog
Mexanra.recr{oe ABr4xer{rre KaK npocrefi ruaa Q o

(uacrzqa). Cucreua orctrera. ZnepqzzurtHbre c
orHocrrreJrbnrocrr.r f a-rrprneg. Tpaexropu * P aguy
ru.ruefigoe yoKopeHrae. TanreuqzaJrbHoe r4 HopM

yrJroBbr TyrraTeJrbFroe ABr.rxeHr4e TBepAoro TeJra.

4. 4"tu*r,Ju KaK pa3AeJr MexaHr4Kr4. llepnufi
3aKoH Hrrorona rr rroHsrrre r4neprluanbuofi czcreurr orcqora. Bropofi 3aKoH Hrrorosa n
tIoHflTIze ctrJrbr, Maccbr rr r.rMrryJrbca. VpapueHr{e ABvxeHrzrd. Tperzfi 3aKoH Hrrorona a [peAenbr

HezuepquaJlbHbre cl4creMbr orcr{era. e

pre. Clurr r4Heprlr4lt. tfeurpo6eNnax c a

r. I-{eurp r4Heprluu (geurp rraacc). Teo rlr4r{.

S.BpqarerbHoe AnlrxeHu . flonsr aoconroTHofo TBepAoro TeJra.

pelra Illreft uepa. Ypanne Hr,reMoruenr cl,rJrbr. Monaes:r r{Mrrynbca. MoM,eur uuepurzz. lf
MOMEHTOB (OBfl3b MOMEHTA LIMTIYJIbCA C MOMEHTOM CI4JIbI). Vp anneurze Bp arrlarenbHoro

ABlDKeHr,Ir rBepAoro reJra orHocprreJrbHo ueno4uzNuoft c

Bparrlaro[Iero c.f, TB epAof o reJra, f up o crdnz-recrfl4ft e S 0 e

. KuHeru.recKaf, gHeprils

. Ceo6o,4Hrre ocv.

6. 3gxguu coxpauprqa. 3Ha'reHVe li co4epNanne HoB coxpaH enkrs. B MexaHr4Ke. 3aron
coxpaHeHprr t4MrryJrbca. OruropolHocrb r{BHoe aBr4xeHlre. 3arou

a. P a6ota, gHeprlrr, MorrlHocrb.

Cnssr Mex.qy floreHrlr.raJrsuofi euepruefi.u crarofi. IIon crrJroBof o rroJrt. KoncepnaruBHble : I,I

HeKoHcepBarr.rBHbre cI{JIbr. 3axou coxpaHeHzt gHepf I4z B

KoucepnaruBna.fl 14 rvtccvlnarvtBnafl. clrcreMbl
exaHilKe. O4uopo4Hocrb rlpeMeHl4.

7. Snelyrenrbr MexaHr,IKr,r xpr.4Kocreft lE rasos. O6ruze crBa ngr.rlKocreft r4 ra3oB.

Vpanueuue,qBr.r)KeHr,rfl n rpopnae 3ftrepa. llone crcopocreii rrvr:unLr u rpy6ru rora. YpanHeHI{e

wfi . r az o rvp.auuKn. B ss ro crr.Hepa3pbrBHocru. VpanHerrue Bepnynnz, Cucrelra y
Te.reHze essKofi xr4AKocrr.r. @opivryna llyasefina, Ilalr.u ft u ryp6y lenrHuft pe)KI4 MbI

TerreHpr.f, . I-{urprynrqu.f, cKopocrr4. florenqzarbHoe rir Br4x

xr{AKocr.f,x 14 | a3ax. Teopenra Xyxoncroro.
ABr,riKeHLIt. ,{nuNeuue rer n



?::T-r"rT!_T_l::*pocrr4 
cBera. no.tvn* rrl.r*-ri'r[ cKopocrpr cBera. rlpeo6paso BaHnn

Jlopenqa. Jlopenqeno colKparlleHr4e AnzHrr z sa aeAreHrr$ iBpeMeHr4. Pelsrunracrcxufi: rlMrrvJrbc.
BgazMocn.f,:ib Maccbr 14 oHepfru4. [eSexr Macc. 3Heprzr c

8. V

MEXAHI,IKI,I.

II . Ouronbr MoJreKy.nnpuofi {nurrc,lir

9.

MoJreKyJr.{pHo-Kr4 Herrrqecrcofi Teopu n B errlecrBa. Mrarcpo _

Marpocrconr4 qecKr4e flapaMerpbr. llonstue r,rAeaJrbHoro r

co cro-rrHrre. B Hyrpennrr olreprr4 s p eaJrbHoro ras a, 3$ $ erc:
I,I flonrreH]re Hr43KrfX TeM.[epaTyp.

1 2. .Qagljicrna Nr,raKqorefi . XaparrepucrvKa )Kr4AKof cr

llpznqran orHocr4TeJrbHocrrr

TepMoArrHaMV Kr.r

Ocuoeurre [onoxeHrrt
MaKpo co cT o flHIds cr4 cTeMbr.

peAeJreHr4e MOneKyJr no

a.

rs - Toucona. CNuNeHrze ruBoB

zx. Crpoeuue NuAnocrefi.

BgazMocns:ib Maccbr 14 oHepfru'. ,{esexr Macc. 3Heprzr.[".". cooruoure"".,.*or;;;;
suepruefi 14I4MrIyJIbcoM qacrLIIIu. fpaunqa [pvMeHr{Mocrz KJraccilqecnofi (Hrrorononcr<oft)

. MonenynrpHo-Kt4Herr4qecroe
ToJrKoBaHrre reMrreparypu. rlzcno crener eft cuodoarr ra mr. Bnyrp e:aHfl.s. eHeprtat
lrleanbuoro fitsa. 3axou paBHopacfipeAeJreH]rfl gHeprrrrl u crerreH.[M ono6o4rr.,{aueuue ra3a c
ToqKr4 3peHrzfl Mo JreKynfl pHo _Kr4 Herr.r.recKoft Teopr4rr. Ocso ypaBHeHr{e MoJreKyJrrpHo _
KrzHeru qecxoft reopzz. ypannenrz e co cr o flHLrfl. un
MeH4eneena).

rasa (ypanneHze Kraueftpona -

1 0. 3leueumr xnaQcr4.recroft crarzgrzru . fiunarvu KI4e u cTaTr4CTkI qecKllle
3aKoHoMepHocrr4 n $usnxe. Crarucrvqecxzfi Mero.u lI r.rfl ct4creM. @asoeoe
rrpocrpaHcrno, Sasorar rorrKa, (pasonax gqefira. floHgrze
cratucru'recKoe ycpeAHerrr{e. pacnpe4eJreHr4e Maxceerilrr

Q yHrrluz pacrpeAeJreHr4fl .

aoconrorHhrM 3HaqeHr{rM cKopo crr,r). Cpe4uue cKopocrt4 a{
Pacnpe4eneuue EonlqMar{a. pacnpe4enenze MarcBenJra __

n. E apou erp r4.tecnafl, f, oprrayna.

I l. legJtrHrre ra3rr. Cznu MexMoJreKyJtrrpnoro B3au .4etcrszs B ra3ax. Vpanueuve Ban-
4ep-Baaruca. Tlsorepubr peanbuoro ra3a. Meracra6zlt cocro.sHr.rs. Kpnruuecroe

xrr,qKocru. (Doprvryna Ilannaca. Vcnonzx panH
Claa.rnsaHue. KanunnspHbre flBrrelux.

13' H
perrreTKa r
Kpr.rcranJrax. )Ku4r<ve Kpr.rcraJrnbr.

14.

$az, Vlcnapeuwe rr KoHAeHcarIz.s. llrasreupre Lr

Knayszyca. Oasoeas Ar4arpaMMa (4uarpaul,ra c

15, 9rcUeHrbr reoprl4qronKHo .no
croJrKHoBeuur.. IlpuqeJrbHoe paccrorHrae. pacc

upo6era. llpzuqran AeranbHoro paBHoBec[r.

16. 3neMenrrr Olrgn.reclcoft KzHerzrla. llo
clrcreMbr. Bperua penaKcaqv u. f.erenus rrepeHo



TeunouponoAHocrb. Kos0SuqzeHr rerJrorrpoBoAHocrr. li"rno.tr (nuyrpeuuee rpeuue).
KosSQuquoHT Br3Kocru. fluuaruuqecKar r{ Kr.rHeMar"r..",a Br3Kocrb.

17. llsrpnoe saqa-no repuoauuarrrlaxu. Crarvcrure,xfnft n repMoAr,rHaMuqecKl4fr ueroArr.
Tepu o4unana Lrqe cKas. ctr creM a. Tepu o4uu airazv
loHrrr.rr : BrryrpeHHr.f, gHeprr4r, pa6 ora, TerrJror
TepMoAr{HaMraru. VpanHeHr4 e rrepBoro Haqiura r
ten.no€uroorr4u4eurbuoro ra3a or Br{Aa npoqe
f a3 oM rrpr4 lrc onpoqeccax. 3uranlnras (:renlon
Tenro€urcooTb rBepAbrx rerr.

I8.Bfopoe Ha.ranq TepMoALrH . panu

ABr,rrarenI4 rI xoJroAI4JIbHr,re Malrlt4nu. Maxcrzruanlnrrft TerrJroBofo ABr{rareJrs. Surpouur.
Craructnqecrprfi nec (r'epuoAl4HaMrzrrecKarr Beporrnocrr)f 3axou Bo3pacraHr.rr sHrporrprr4.
craruc:rlr.recKo e ro JIKoB€IHI4 e BToporo Harrara repMoALI l{alur{Krz.

III. Sler<rprrrrecrBo rr Ma

19, 3nr:Nrenrtr reopull nonq. Crcal.rpHue r4 BeKTopr{ rronf, B (puszxe. fpa4ueur
cKaJrrpHoro rro Jrf, . [rznep reuqr{r BeKropHoro rror.fl . porc4r

faruullrona (oneparop <ua6na>)" Oueparop Jlanlaca (<,n

14 HTerpanbHbre TeopeMbr.

BeKTopuoro [oJUr. Oueparop
unaczau>). Hercoropue

20" KO|O flOnfl 3lercrpnue cxuit sap r.a.
C oxp au enz et v prHBaplraHTH o crb 3 ap fl Aa. [n crp eru o crl 3axou Kynoua. llouqrze
s JIeKTp o gralr4 qe cKo ro rr o Jr.f, . Craro elle rrkrHLrtr (ttuuuu ua:lt NeHHocrrz). llpranqzn
cyneprro3r4 rllltr gJreKTp o crarr.rqecKux noneff . llorox HarrprxeHHocru. Teopeua f aycca
nns 9Jrer(TpocTarr.rqecKoro floJrf, B BaKyy\4e I,I ee cesgr c
(popua reopoMbr laycca. flpuueueur{e reopeMbr faycca

KynoHa. !v S S epeH r\lz^anbHafl

21. Pa6ora cr4n gJreKTpocrarr4qecKoro

rIoJI.rr. I{upxynrqur Hanprx(eHHocrlr sJre uecr<olQ rroJr.rr, Porop HanprxeHHocrr.r

pacr{era noleft,

gneKrpocrarl4qecKoro fIoJLfl. lloreuquar{uocrr (xoucepnainnuocrr) sneKTpocrarr.rqecKoro
nont. lloreuqual. Pasuocrr noreHlll{anon. Csssr MexAy rforenqrzanoM 14 HarrprN€nrrocruo
gJleKTpocrarl{qecKoro rIoJIt. Vpanuenrze ilaunaca, 3nercqrrauecxrafi Aunonr. 3nerrpusecxu1l
MoMeHT Ar4 nons (Arauonrnrrft iraouenr). llorenq
cul, geitclnyroqzft Ha AI4[oJrb Bo BHerxHeM gJr

sreKTpr4qecKoM [oJre.

22. 3rgKTpLr.recKoe rrane B nkrg

Croponnue -?,aprAbr. lloLr pHrre Iz HerronflpHbre

sJreKTpOHHAn V OpLT9IITATILTOHHAfl. rroJrsprr3arllrr4.

IlonxpusonalrHocrb (nexrop ronrprrcauuu). Og 3b

noJr{pLrs oB aHHo crr4 c rroB epxHo crHoft rrJrorHocr

[uenexrpuqecKa.rr B o cnpr4 I4Mqr4 B o crb B ellecrBa
faycca Ans grreKTpllqecroro rloJrf, B AugneKTprzxe. Snexrp*.{ecxoe cMenleHr{e (erexrpuuecrar



LIHAyKrIr4r) B Ar4 gneKTprzKe. Ar,rs[eKTpr4qecKa, rrpoHr4rlae
HarrpflKeHHOCTr4 gnexTpr4:qecKoro rroJu B 4ne enrpure. I
SreKTpuqecKoro rIoJIt Ha rpaHlrue pi*Aena,.4,T3remnr,rn

23. 3.rcxfpgggcKqq rone rpoBoaHr4KoB.
3 lexrp o crarr4 rre cKo e rr o Jre B Hyrp Lr u cHapy ]Kr4
66*-^^_^__"npoBollHl'In-naryyM". 3lexrpzvecKrle cnoftcrsa nponoaxlefi o6oro.rru. Orerrpoc,rarr'qecKas
3arrII4Ta' MeTol zso6paNeuuft. fpauuvHble ycJroB vlfl. Harpluuue "flpono4Hrar-4zsflergpnr,,.
Slercrpoenax:ocrb ye4vu0unoro rpoBoAHr4Ka, cacreM"r rrli,f"oanr.rKoB r.r Ko'AeHcaropia.
SlexrpzuecKafl s'eprLIs crlcreMbl ToqeqHbx 3aprAoB. elr{prua 3apsxeHHofo rpoBoAHr4Ka,
cr{creMbr npoBoAHrrKoB r4 KoHAeHcaropa. 3Heprur
TTJIOTHO CTb SHeprLrI4 SneKTpocTaTr,rrrecKoro lro Jrf .

24. lloorosnnrrfi erer<rpz.recKrafi ToK. Xaparrepucr sJreKTpOCTaTr4 IlecKoro ToKa :

cunbr,

Onra 4nr HeoAHopoAHoro yqacrKa rlerrr4. llpanuna Kup
gJrerTpoHnoii reopzz gJreKTpolpoBo,qrrMocrr.r.

HeAocraroqHocrb rlacczqecrofi

25. _3_ngNreHmr dzsz.reci(oft sreKrpoHzr<z. 3 rcurZ rox B BaKyyMe. 3lexrpouHar
gv.nccvs.. Pa6ora Bbrxola sneKTpoHon zs raerarra. O .{ecKfiff ToK B ra3e. flpoqe,ccrr
r40 HJz3 A\VV rZ p ercou 6raHanlrur. P a6 0 ra lr oHprf, aLrvrvr. flo ren vouursa\uv. Ygapnax
r4oHurs a\u s.. I{e c arra o cro.qrem Hrrfi ras o e rrft p a3prA. snrrff rasonHfi pa3prrA. Bolrr-

27..@.3anpuAnanepa. r4Tmas, prn4yKrJr4fl.3arou Elzo -
Canapa (sarou Buo - Cavapa- Ilantaca). Ilousrze MarHr4,
MarHr4THbrx uoneft. CurrallopeHqa v. cvraAnruepa. Bzrorc

fo noJrr. Ilpznqnn cyne prro3r,rrlr4rz

I4HAyKrIr4r,r. 3axon rroJrHofo roxa (reopeMa o ur{pKynrqr4rz tr
BaKyyMe. llpnrraeueur{e saKoHa froJrHoro ToKa Ans pacqeTa I

AJrrzHHoro coneHoprAa u ropouI;a. Marnuruoe ssazr\aoneft
aMnep. Buxp en o e rone ABuxyqero cr sap s.gia. I4yyapuanura
V{arnurnoe [one KaK perrfllLrBprcrcrzfi eS$er<r.

28.
SAPNTCT*TOfi qACTItrIbI B SJIEK IPI4IIECKOM I,I MUITTII/ITHOM IIOJIID("

3$$ercr Xonna. Ycr<opzrerul 3aprlreHHbD( qacrrrrl.

qecKofo rroJrr. O6r€uuas

TOKOM B MATHIITHOM fIOJIC.

z MarHvrHoro nonr:) n

r4THbrx noleft. Maruu:rnoe nole
r.re roKoB. E4uuzqa crrJrbr roKa -
cTb sneKTpr4rrecKoro 3apfl.Aa.

I,I MAIH . [nuxreruze

MarHzrntrft uovreHr. Mov:eur cut, geirc.rpyror4ufi Ha paM C TOKOM BO BHEIIIHEM MAFHI,ITHOM
uole. MaruzrHoe none npifiMonznefiuoro rr KpyroBoro e. I]zpriynxqr,rfl BeKTopa varHzruoft

fiJlorHocrb roKa, OHJI oBannflene{rpzuecKoro roxa. CroponHr.re cl
FasHocrr [o'reHrlr{an ABrzxyrqar; gvrra(OAc). Knaccpr.recxalrgJIeKTpoHHaflTeopus' 

:MeraJIJIoB. 3akourr oua u,{Noynr-JleHrfa B
4uQSepeuquatrartoir $opr',re. 3aronrr onra u,.{Noynx-Jl.*r{u 

" 
rrHrefpanbuoft Qoprrre. 3arcon

aMrrepuilr xap aKTeplrcrrzKa rrr o B o ro p a3pi sla

26.fu42tta. llonsrze o rrJra3Me. Cnoco
r Jra3Mbr. 3nercnpoupoBollHocrb llasurr. [e6
gKp aHr,rp o B anr4fl .. llr as M enH a.a qacro ra. Hus K
Errcoxoreunr3parypHar [Jra3Ma. llpo6nen4a o
CI,IHTC3A.

o6 enercrporuroft onryme.



29. MarHI{rHoe nore n eetuecrse. flonsrIl
MaKpororc4. Molerylrpu bre roKr.r, HaMarnra.reu
Bocrtpl4t4 MrrHB o crb BerrlecrBa n eE gasucnMo crb
o rllrpKyflsul.rrr HarrpsxeHHOCTr4 MarHr,rTHoro IIo
IIOJI'I B BCIIIECTB MAI,HI4THOIO IIOI,f, ]B

nerqecrne. fpaH e pa3AenaAByx cpe4, Tuuu
naarneruron' To

30. 9rrl:KrporvlarHzrHas ranlyxurz.{. Onur
OcuouHoft 3aKoH gJreKTpoMafHzruofi r4HAyKrIr{[
gneKTpoManrztroft uH.4ytflIr,rr4 r{3 3 aKoHa coxp
oneKTpoHHoii reopvru. llpanuno Jlenqa (saron JI
LIu4yxraeHo crr. I4u4yrrr4BHocrb,4nLrHHof o co

"f, sreHue e g amaHoft r.rHAyr(ur4r..r. Bs aurranax ungy
061 Orrana.s rrJroruo crb gtreprr{r{ MarHrrrHof o ro

IV. Koledan

xore6aunft r{ ero perfleuue. Auepzo4uveexuft npoqecc. u ros(f (f uqrreHr 3aryx aHvrfl,.

Jlorapu{rnapr.lecKzft AeKpeMeHr 3arryaHnfl l,r 4o6pourocrn bHoll ct4cTeMbl.

,{u$tpepenqaanbHoe ypaBHeHI{e BbrHyxAeHuux rore6auuftu ero perreHue. Alrnrury1au $aza
fi pesonauc. PesoHaucurre

cvrJrbr 14 cKopocTr,r npr.r MexaHuqecKoM
pe3ouaHce. Cnextp role6aHuft, rroHrrrre o pa3JroxeHr4lr

3 2. Mexaru{ qe cKr4 e B o JrHbr. Mex aurzgru o 6p a^: o n auux I,IqecKr,rx BoJrH B yrrpyrol,{ cpeAe.
llpo2;oururre u norrepeqHble BoJrHbr. Bonuonoe ypaBHeHpre u ero pemeuue. fapuoHuqecKr4e
BoJrHbr r,r rlx xapaKTepr4crr4Krr. VAapnrre BoJrHbr.

Irpr.rMeHLrMo c ru. O as oBas cKopo c rb u Atrcnepcr4
llonsrue o KorepeHTHocrtr. Zurep$epeHrlrrfl Bo

3ByKoBbrx BoJrH. Vlrrpa- u un$paseyrvr.

33.3re@.n:u6
rore6arentHoM KoHType u efo peureuze. ,{u$
gneKTpoMarHarHbrx role6anufi r4 efo peilreHr.re.

oneKrpoMafH.r,rrHoro r<ole6auus. Jlorapz$vrraue
KoHrypa. [zS { epeuqranE Hoe ypaBHeHr.re BbrH

peIIreHVe. Ana:nrrzry4 a u $aza rrprd BbrHyxAeHH

rcore6areltHoM KoHType. PegonancHbre KprrBbr



3a' fuercrportra*rarnue eoo'",. (Dapa4eee cKafl. vrMi+cBenJroBcKa.f, TpaKToBKr' flBrre'Lrfl.
sJleKTpoMaruuruoft I'IHAyKIII4I'I. Tor< cverqeurax. Snerrponla.rr"rnoe rroJre. Cracreva vpanuenufi
Marcnenna' Boffrosoe ypaBH Ant eJIeKTpoMafHr{THOrfo uon.r r4 ero pelreHze. cnopocrr
l.lqnrnn^m^4paclpocTpaHeHr4f, sneKTpoMarHl{,t.Hbrx BonH B CpeAax. eHlre cnoft crBa gneKTpoMarHilTHbrx
eorH' BeKrop flofinrzura. Zir,tuylbc gneKTpoMarHr4THofo 

ironr. Izlsryreuue Ar.r[onf,,

V. Oururca

35. 3nexrponlarHLrrnafl. rrpta poAa
cBera. flpunqun fioftreHca. 3ar<ouu orpaxeHr4{ 14 Upenord zs. A6comorHrrfi u
orHocrrreJrrulrft rroKa3areJrr{ [penoMJreHzg. flonnoe s Hee orpaxeuue. CneroBo.4br.
f eouerpr.rveoKair orrrr4Ka KaK rrpeAeJrlnsrfi cnyuafi eolu ft onrzxz. Outr,r.recxue
r{HcTpyMeHTbr,

{narpalanra HalpaBJreur{ocrr4. 3 S fr exr [onnep a 4nx
gJreKTpOMaf rrrzTHbrx B o JrH.

3 6. Znf9p0gpgHgax_gE9I@. MouoxpoMarr,rqecKr.re r{
llpznqzu cyrreprrosr4rlrzrr M rrHTeHcrrBHocrb nprz cJroxeHr4

KofepeHTHocrv. Onrra.recKar IJII,THa rryrr4. Ourz.{ecxas
nurep$epeuruzosuofi Kap'tfr4Hbr or ABp( KorepeHTHbrx rz

paBHoro HaKJroHa. MnorolyueBalr r{Hrep(pepenry. C
IrlnrepSepoMerpbr.

MarHr,rrHbrx BoJrH. lUxana

MOHOXpOMaTI,IqeCKT,Ie BO JIHbI.

cBeroBrIX BoJrH. Bperr,renndr

ocrb xo.Ila.. Pac.rer

Koe. llorocrr panuofi T,oJrrrlrrHbr a
[onfreHrzf, KorepeHTHrx lyuefi .

KorepeHTHocm. Bpeua u ArrLrHa KorepeHTHo cru. flpo crpa Har KorepeHTHocrb. P aauyc

3 7. Agd,!@a1_glera. llpzuqun fioftresca - Mero4 sou (Dpenenx.
llpxuom'rueft uoe pacrpo ctfp aHeHLle cB era, [z sp axqux Opduenx. {uQpaxqrzr @peneru or
KpyDloro orBepcrl4s I{ Kpyrnoro AI,IcKa. lrzQparqza @pen{nr or Kpa.r ronyrJrocKocrrr.
Cnzpalr Koprnro. .{ra$paxqzx (Dpaynro$epa or 6ecxoHe.rn! anznnofi npauoft qenr.
.{tz(ppar<qv oHHafl pacxoAtrMocrr.,{u(f p ax{Irzr or o fi 4uQparqrzosuofi peruelrKrz.
Paspeuaroula"s cnoco6uocrb orrrrrrecKr,rx 14 flTue o ronorpa(puu.

38. llorlrpzsauus cggta. Ecrecrsenuntft.u pusa{irlu.
flompusaqr4fl cBera [pn [peJroMJreHr4r4 14 orp , np,
Anofinou nyqelpenoMJreHur{. O6rrKnoeeutmrft ocb
Kpr,rcriurna. Ilonxpora4br rz :[oJrrpr43arlr4oHHbre rr r. 3axou
Mamoca. llolynomroBbre r{ qerBeprbBoJrHoBbre

arrr43 orponzfi. Onru.recKar aKTr4 BHocrb B errlec

3 9. AgqUgpcaS_qEgIA, 3arpy4lreHr{r B one
Hoprranruax r.r aHoMaJrbHar{ Ar4clepcvl,r. Mero
4ra(fparcquounuft c[eKTpbI. SrrexrpoHnafl.Teopvrfl.4zcnepclrh cBera. Iornorqeuue cBer,a. 3arou
Eyrepa. L{nera reJr r{ c[eKTpbr flourorleHrzs.

5. OBPA3OBATEJIbH

o JlexquoHHo-ceMr4HapcKas, cr{creMa o
ra6oparopnsre sauxrux) c krcrroJrb3

AeMoHcrpau uit u y crpofi crn Susuuecr



lpaKTI4rIecI$,IX 3AHflTnrt c vcIroJIb3oBaHLI

IrInS opllaq.aoHHo-KoMMyHLrKarIr4 oHHbre rex
14 orleHKrr reryrqeft yue6noft ,qesrenbHocru

: npoBeAeHr4e neKIIr{oHHbX u
eM KoM[brorepHbrx npesenraqzfi,

Lr Alrfl. MOHI4TOpr,IHra, KoHTpOJrfl

AeMOHCTpalqr4oHHbX Br4AeOpoJrprKoB C rroM orrlbro KoMrrbroTepHoro npoeKTopa,
3BM rr reJreoKpaHa.

1.

2.

MeroAlrqecrcrEft r<ouunerc Bnfy na
IeHroB (ranrepuer, Skype, yue6uo-
Moodle 14 Ap.).

Jlexqzonubre r4 npaKTr4rrecKr,re 3aHrrlls KaK
pe3ynbTaTaM AOKIaAOBCTyAeHToB

P as 6op KoHKperHbr x cury aqnir

yqHbre xoHQepeuqr4r,r r0

-L 

", 
uopwmnuoe W i, TaHreHur4an wtoe W u

ocb Bp.

rHofi nlocKocrr,r XY (crrl. plzc")
F - 1.3 stn{t)Q t- (4 cos4t)fi,MaccaroqKr{ m ,5 rr. OupeAeJrlrrb Kr,rueruqecKyro

gHeprrzro rorrKtr u pa6ory crrJrbr rrxecrrr uepes nl4 KyHA rro cJI e Harrilra ABI,r)ICeHI{f, .



4.Mouenr r4Hepuralr olHopoAHoro Ar4cKa (cnnoltroro 1uH!.pa) (c nrrno4ol,r).
5.O4nopo4nrufi 4zcx Bparqaerc_f, c 3aMeAneur4eM BoKpyr lr, rrpoxoAtrqeft uepes qer{Tp Ar,rcKa

cKopocrLr #, uorrreHra rzMlryJrbca {, y.oo"oro ycKopeHr4fl s, MoMeHTa cramr iMs.

6.MarepuanbHafl roqKa ABrrxercs no oKpyxHocrr{ paAr4 rvr R. E€ TaHreHrlr,raJrbHoe ycKopeHr{e
rr3MeHflercfl rto 3aKoHy Wr:kt. rle k>0. B raxoft MoMeHT VT C IJAqa'JIA ABVI}KETII1I',.
Molynr HopMttrrbHofo 14 TaHreHrlrranbHoro ycropeuux 6y panuu?

T.YvuoNenr.re BeKTopon. Elerropnoe [por43Be.4euze (on eHI{e, cnoco6rr errqucrerHlz.f,).

8.r{eloner cror4T Ha Bpauarorqeftca cKaMbe XyroscKoro crepxHeM B pyKax,
pacnoJroxgHHbrM ropr.r3oHTanruo. Eclu crepxeHb rroBeplr B BepTI,IKilnbHoe rroJloxeHr4e, To :

a) yMeHbrrrr,rTcf, MoMeHT r4Heprlkrr4 bI;
b) yMerrbrrrr4Tcr yrnoBafl cKopocrb;
c) MoMeHT LrMnynbca cucreMbr He r43Me

d) yMeHbrrrrzrcfi Kr4HernqecKar DHeprrrrr

I

[]u6part rpaBr4nbHblft orner. Iloqcunrt.

9.11s curoruHoro o.4HopoAHoro rltnr{HApa pa4uycorra R

[eprreHAr4KyJ]rpHo rrJrocKocrr4 Aerga. Vxasam Ha pucyHKe

qacrb paArdycoM R/2 or ocu cr{MMerptrkr. Bo cxolrxo pa:

orHocr{TeJrbHo yKa3aHnofi ocu?

10.3ar<ou coxpaHeHLrs MoMeHTa r{Mrrynbca (c nuno4ona).
1 1 .flo'reuq vraJrbuas. gHepr,r{fl qacrurlbr orrraobrBaercf, Bbrpax
3HaqeHr.rr4 x yoKopeHkre qac,rurlbr 6yaer paBHo uynro?
72. uparyaercr{ BoKpyr HerroABr{xnoft ocz 1alc,

rrpaBJreHr{f, BeKTopoB yuonofi

LICTeMbI.

nolrrfi , y Aurr4B BHyrpeHHroro
.3

r-rTcr MOMeHT r,rHeprlllu; Tera:

U:3x*-12x. llpu KaKoM

1.. bpar\.avrux lruKpyr HcrroAtsIt)KHoll ocv TaK,

or BpeMeHrl t uo sarouy $ : Zrri o" - qn 
), r.ue

rrr{cno o6oporon N 4o oc:raxroBKrr.

l3.Csrrsr MexAy rroreuurraJrruofi eueprz efiu c
1 4. Vro Ha3brBrlerc.s MoMeHToM r,rMnyJrbca? yn
oru^^rireJlbno roqKLI O, a rar<xe efo npoeKurlrc



l5.Ilnar(popMa B Br.r,qe,ArlcKa Bparqaercr rro r4Heprlurr ol
n1:14 M"H-t. Ha xpalo u.rrar(poprurr cror.rr.reroeeK. Kol

Beprr.rKanbHoft ocra c .racrorofi
qeroBeK rreperreJr B rIeHTtr)

oBeKa 70 r<r. Oupe4enurb Maccy

AJrs Marepr,ranruoft ToqKr4,,

unar$oprr,rur, sacrora BbrpocJra ro nz:2 Stvtau- 
1.. Macca

urar@opiuu. Morrlenr r{Heprlr4r,r rreJroBeKa paccqlrrarb

16.3arcoH c0,xpaHeHr4s r.rMryrbca (c nrmo4onr). llpn xaxu
gTor 3ar(oH lra 3eule?
I 7.9ro Ha3b,rBaercr MoMeHToM

CI,IJIrI OTHOCI,ITEJIrHO rOqtU O.

6
F

1 8. 3aeucuMo crb Ko opAr4Frar .4Br,DK enufl. qacrvrlbr or BpeMe

z=0, tge a,b, Lr o - KoHcraHTrI.

a) orpeAeJrprrb pa1pryc- BeKrop .I, cxopocrr # rz

b) uairru ypaBHeHr,re rpaeKTopr{u qaerurlbr.

1 9.Heuuepq[anbHbre crdqreMbr orcqera. A6comorulre z
r.rHeprlnu (c rlrrno4ovr).

2 0. YxaNure HarrpaBJreHr4 e yruroB oft crcopocru npeqeccI,ru

yrnoBar cKopocrb rrrpocKona il. llo.scuurb perrreHkre.

2l .MarepuurbHafl, roqKa (.racreua) vaccoft m6poureua
cKopocrrrro F[. Tpaercropr4s rroJreTa Jrexr.rT B Beprr{

HarrpaBJreH a <i(Ha nac>. Ilpeue6perar colporr,rBJreHr.reM

BpeMeHr,r MoMeHTa crrJrbr rfixecrr{ l'{6, ,4eficreyroqero Ha

ycnoBr4rx peaJrbHo BbrrroJtHf eTct

cunu? Vxasarl HapucyH HarrpaBneHr.re BeKTOpa MOMeHTa

Vxasarl raKxe MoMeHT c bI OTHOCIITEJIbHO OCIj Z,

I{ I,IMeer uE4 x:bsincDt, y==acos{0t,

l,{J uaeruqrr;

bHbre cKopocru. Culu

pocKolla du ", ecJII4 I{3BeCT,HO

yrJroM 0, K roptr3oury c uaualrHofi
rrJrocKocrr4 XY (cu. puc,), Ocr z

0)

Z2.Teopetvta o lBr4xeHr4r{ rIeHTpa r{HeprILrH (c nrrno4orra).

laaircu 3aB[cr{Mocrb or



23.Kaxne [yHKTbr cJre.4yrouero yrBepxAeHr,rr crrpaBeAJr
OTHOCI4TeJIbHO OCV BpaIIIeHI4t SaBr4cr4T OT:

a) or nonoxeHrrs ocu BparrleHr4r;

tD or MoMeHTa cprrrbr:

c) or Maccblrena;

d) or yrnoBoro ycKopeHr4 s. Telra.
24.Terc vaccoft m:0,1 xr 6poureno c HeKoropoft n

cKopocrbro'20 r'/'l c. Hainu MoAyJrb rrpr4parrleHll' MoMeHril

TOqKr{ opocaHl4r 3a nepBr,re 5,0 c. Conporr.IBJreHr{eM

2 5 .Cxampuo e rrpor43B eAeHr4 e (oupe4eneHrze, cnoco6
26.Hatucan, ypaBueHlre ABr4)KeHpr fl. ;.ns.tela vaccoft m,
conpoTr,rBnetrvrfl,, rrpollopntkr oHuurbHa, cKopocTr4.
27.Bpycox ABrrxerc.fl BAoJrb ropr43oHTanrHofi nonepx
BeJrr4qr'rHe cu:Jrbr, HarrpaBJreHuofi no4 yuroM o K ropr,r3oHuy
bpycrorr,r u rroBepxHocrbro paBeu O,2S.fIpuKaKoM 3HaqeH
noBepxHocrrz 6y4er Maxcx.rMarrbHlrna?

2 8. Vpanneuue MoMeHron. YpanueHrr e ArzHaMr4Kr4

HerroABr{r(Hoft ocu (c nuno4olr).
29.C$opuyrrr.rpoBarb reopeMy IIIrefi nepa.

30.Tonr<zft oAHopo,qHbrft crepNeul4lznr ofi L iraoNer
[poxoA.rrqeff .repe: KoHerI crepxHs nep[oHAr4Kynf,pHo eM

rroJroxeHrr.fl paBnoBecvr 14 ornycrr{lrz. Onpe4eJrr.rrb c
MOMeHT rrpoxoxleHkrs. paBlJoBe9krfl .

3 1 .rlro Ha3rrrlaerc.f, MoMeHToM r.rMnyJrbca? yrcasarr Ha puc
oru^^r.ITeJIbHo roqKl4 O, a taxxe ero ttpoeKurllo Ha ocb z.

F

Moueur r,rHeprllrr.r reJra

B ropl{3oHTarrbHoM HarrpaBJreHLrv co
y lrbcare"a lai I orHocr.rreJrbHo

upeHe6peur.

).

Koropoe 4eficteyer crala

noA Aeficrer4eM rrocrogunoft uo
Koe$ SzqzeHr rpeHr.rr MelKAy

14yrna CI, ycKopeHr{e 6pycrca BAoJrb

bHofo ABrrxeHl4f, OTHOCI,TTeJIbHO

Tbcfl BoKpyr ropr43oHTalbuofi ocu,
CrepNeur orKJroHr.rJrr,r ua 90il: or

vHr.rxHero KoHrIa cTepxHs B

Ke BeKTOp MoMeHTa r4Mnynbca



32.Terc Bparuaercf, BoKpyr HerloABt4xHoft ocu raK, qro y:dr ero rroBopora MeHrercr B
ht:

3aBkIcI4MocrI4 or BpeMeHr{ t uo saxouy p : Sirt at - -), r{e D0, b>0. Haftru MoMeHr BpeMeHr.r

T, a raKxe qucJro o6oporon N Ao ocrauoBKpr.

33.Movreur HHepIII4kt roHnoro oAHopoAHoro crepxHfl oruQcurenbHo ocu, rrpoxoAsIrlerft uepes

KoHeII crepNHfl (c errno4oivr).

34.rlacrrEua nraccoft m.IlBuxerct 3aMeAJIeHHo rro oKpyxHDprlr c rleHTpola n roqre O co
! rr 

-cKopocrblo ?.. yKa3arb Ha pvcyHKe HarIpaBJIeHr4fl BeKTopoa yrnonoft cKopocrt4 eu, uonrenra

- _____ -aMnynbca { oruocureJlbrlo roqKrl O, upoercqrzro MoMeHTi} ,rMnyJrbca Ha ocb , J,r, 
"op*-unoa

Efr,,u"..rrulranbHoe I'lot' o,,ronrro, Fy"nop.""".

ocb Bp.

35.Cum c KoMrroHeHraMr (3, 4, 5) H upuloNeHa K roqKe KoopAlrHaraMu (4,2,3) M. Haftrn:

a) MoMeHT clrJrbr # otnoc"reJrbHo Haqala K

b) Mo4ynb eexropa l,f l;

c) rrpoeKllt4lo ]Ha ocb z MoMeHTa cunu i]dr.

TIAT;

3 6. B m.rracreFrr4e MoM eHTa r4HeprIpII4 crepllffi .f, orHo crITeJIb ocr4, npoxo4flrleu qepe3 ero KoHeII,

37.fiucx Bparuaercr paBuoMepHo c HeKorppoft yuonoft pocrbro a.Ha'auuas. c MoMeHTa

BpeMeHr,r t:0, Ha nero AeficrByer MoMeHT cprJr, rpaQzrc eHHOr4 3aBIICI4MOCTI,I KOTO pOrO

rrp eAcraB JreH Ha plrcyHr<e. Hapucyft re rp a$rax, rpaBr4JrbHo

r,rMnyJrbca oT BpeMeHn

M

t

I sanuczNrocrb MoMeHTa

t2t1



O

40.3asucuMocrb KoopAIrHar ABuxeHIls r{acrr,rrlbr or BpeMefrr,r r{Meer nra4 x:bsincDt, y='acoscDt,

puc. 1 puc.2

43.I{eurp rraacc ( unepuuu)" Teoperraa o.qBr,rxeHr.ru rleHrpa

Bonpocnr r pefiruur- ro J\b2

Mo.nercylnpHo-KuHeruqecnafl

vHaq ra TepMoA

P

z:0, t4e a,b, 14 o - KoHcraHTbI.

a) onrpeAeJrr4Tb paTr4yc- BeKrop f, :xopocu ^,l u yc,ilope H.,e fr qacrr4rlbr;

b) ua.firu ypaBHeHr,re rpaeKTopr4r qacrrzrlbr.

41'KorranoneFlTbl cxopocrl,I qacrl{Ilbr l43MeHf,rorc.g co BpeMeHeM rro 3aKoHaM v":acosol--
vr:asincDt, vr==0, t4e au a - KoHcraHTbL Hait
yron 0, MexA)/ tl n lF.

42.MarepuilrbHas. TorrKa M 4nzNetcf, rro oKpy

rpa(pur 3aBr4ctrMocrr{ [poeKrlr,rlr cKopocrtr r.! o

rroJroxr{TgJrbHof o Hanp aBJreH Vrfl' 1\ - [p o eKur4t

rroJrHof o HanpaBJreH vrfl. Ha puc. 2 r4Meer HarrpaB

vr

Bapuaum 7

1, 3atracarr ocHoBHoe ypaBHeHHe
MoneKynrpHo-Kr4Herr,rqecrofi reopua.

2, Kanos cMbrcJr QyHrquz
pacnpegenerrza?

u,rleaJrbHoro ra3a
KII

HiBblBaerc.f, qHcJIoM crenenefi
CBOOOIbI ME nuqecnofi cncreurt?

2.Ka cMbrcJr y cnoBvfl, HopMr,rpoBKkl

Qyuxqzn npegeleHur?



3 . Ilanuc ars Sopvryly onpeAeneHu.s
cpeAHero 3HageHr4.rr uenoropofi BeruirrrHbr J,
sua.a $yuxqazro pacnpe 1eneu:zx f(x).

4. lleno [epexoAr,rr trs cocroqHzs I s
cocrorHr{r} 3 o4zH pa3 nocpeAcrBoM
rpoqecca l-2-3, a apyroft pas l-4-3. B naxov
ilpoqecce LBMeHeHue nHyrpeuuefi gHeprrzrl
6olrrue: AU1-24vrrv LUl_a3?
lag u,{eanrsufi.

9. ({ervry paBHo qrroJro crenenefi
cno6o4u,u,nfl MoJrexynrr CO2 c yrreroM
rcole6areltHoro ABLDI(euzl lr,loleryl?

10. E gelx cocyAax uplz xorrruaruofi
reM[eparype xpaHr4Tc.fl nro I uolro rasa. B
IIepBOM COAyAe ra3 cocTorlT Ir3 OAHOaTOMHbIX
MOJIeKyJT, a Bo BTOpOM.- lr,r3 AByxaToMHbrx.
Onpe4eluu orHorrreHue BHyTpeHHHX
sHepruft errrx ra3oB UlU2?

Bonpocrr n pefirnH
9lenrpocrarrrna rr flocrofi

Bapuaum 7

l, C{lopuyn}rpoBarb reopeMy f aycca

4n" u"ntopu E.
2. Hanucars fpaHzqHbre y c noBprfl. Ans,

HOpMaJrbHbrx cocTaBJr.rrmulr4x BeKTOpOB
HanpflKeHHOCTr4 t4 sreKTpzrrecKoro
cMeqeHr4r Ha rpaHr,rqe AB:rx AI€JreKTprzKoB.

3. B qdrvr cMbrcJr gJr€,KTpocraruqeclcofi

saulnrrr?
4. 9elly paBeH noreHulraJr B r{eHTpe

3apsXeHHOI'o KoJIb(a {ps?

5. flonar 3ap_Dr(eHHir.rr c$epa
oKpyxeFra cQepz.recruMlr cJrorMr,r

Ar,roJreK rpr4Koa (cu. pncyuon)

a
J. pa3rzTb BeporrHocTb r{epe3

SyHrcqzr<t Vfl.

9. tr a KaKrzx ycnoBulrx (no p u T) ras
MO)KHO zaealruuru?

10. ABp( cocyAax rrpu xousarsoft
xparrTcfl no I uomo rasa. B

rrepBoM Ae fa3 cocTor4T A3 OIHOaTOMHbTX
MOJreKyn, BO BTOpOM - 143 TpexaToMHbrx.
On oTHOUreHrre MoJlrpHbrx
TENJT fi srux ra3oB rlpu [ocrosHtHoM
o6reve?

ro Jlb3

bII{ TOK

V

r.c
f
2.LIa

m2
pMyn14poBaTb TeopeMy

4lr nercropaD.
vcuTb rpaHvrqHbre ycnoBufl, I\nfl

rle pa3AeJra AByx AkreneKrpr.rKoB.

TAHTEHIII,IZUI QOCTaBJTTToTIHX BeKTOpOB

^br'u
3. Ha HCaT6 BbrpaxeHnfl Nm nJroTI{ocTH

3Heprnr4 9ne TIECKOTO IIOJI'.
4.q y paBHa Hanp.slr(eHHocrb B rleHrpe

3apt rcorlqa Eo?

cQepuvecrcra

pzcyuox)

3aprlKeHHar cQepa oKpyxeHa
cJIofl Mt4 AH3JreKTptrKoe (cir,r.

e=rl

Ex

t= 2



IIo crpozrl 3 aBr,rcr4 M ocrb
Hanp.rDr(eHHocrrr or paluy oa E(r).

6. @asnqecKufr cMbrqfi 4aelercrpuvecxofi
npoHr,trlaeMocrfi cpeAbr

7, 9ro raKoe gneKTpoABr.rlKyrrlafl cwta?
8, C<lloprr,rylzpoBarb l-fi saKoH

9. 3anucat 3aKoH OMa s loxa.tluofi
Qopue.

10, Cyrs KltaccuqecKofi elercrpounoft
Teopr,rH sJreKTponpoBOAHMOCTr4 MeTarrJrOB.

I 1 Pacc.{zrarb rlr4pKyJrrquro BeKropa
;E no sai\aKHyToMy KoHrpy ABCDA u

cAenaTb BbrBoAbI o noTeFIIIllMbHOCTn rroJrr.

12. tlct ussecrHoft 3aBvcaMocrr,r

noreHrluaJra q(r) nocrporzrb KarrecrBeHHo

3aBucrzMocrE, MoAynfl Harrp{)r(eHH ocru E(r).

IocrpQrart 3aBu cr4 Mocrb [ore Hrlr.{aJra or

8. C$gpvylr4poBarb 2-fi saKoH KallxroQa.
9. 3au4cart 3aKoH,{Noyla-Jleuqa e

rorcarruofi rfopnre.

10. B qervr cocroHT HeAocraroqHocrb

ll.
3aMKHyroMy

o lloTeHllll€ut

uerallon?
r-uipKyJrflrlr4ro nentop' .E no

aryy ABCDA pr cAeJrarb BErBoAbr

HOCTI4 IIOrq.

E
A

D

Ceruecrp 3

Bonpocsr n peftrunr-KoHTp
Maruurnoe rroJle I{ 3JreKTpoMarH

Bapuaum 7

L Pacxprnr noHrrze, MarHurHas
I4HAyKUr,rS, ee CUlrCl,

2. C$opirlyrLlpoBaHTb 3aKoH noJlHoro

TOKa AJrfl BerCOpa l' .

CMbICJI.

D.-.'
t

c ---

eecrHofi 3aBhcnMocrta MoAynfl

E(r) nocrponrb K aqecrBerHHo

q(r).

ro Nel
afl [HrAyKqLIfr

H Buo w Casapa, ero Snsuuercrufi

H

--lEo V

12. Ikr
Hanp{x(eHH

3aBLICHMOCTIb

2.3ax H IOJTHO|O TOKa AJlfl BeKTOpa



3, CSopnaylHpoBaHrb rpaHl4r{Hble

ycnoBHr Anrr raHfeHIII4€uI bHbIX

cocraBJr.flrorqaxBeKropos B u H.

4. r{euy paBeH uaruurultft MoMeHT

p, uvlnrca c'roKoM I? Kyaa oH HanpaBneH

(crr,r. pracynor:)?

5. B qtivt 3aKJlrcr{aerct tBJIeHI,Ie

oJreKTpo Maf H:nruofi I,t HAyKIIII u, r{eMy p aBHa

3AC? CQoprulynupoBarb IIpaBIzlo JIeHqa,

6.llporoqrrqas ilepeMbIqKa ABI4xerc,

BAoJrb rrpoBoAf,Irlefi pauru co cttopocruro \)
;

B MarHnrHoM noJle lJ. Yrcasarl
HanpaBneHI,I$ I{HAyKquoI{HOro ToK4,

7. [at+ rpa$un I,I3MeHeHI'II

Matl{rrrl{oro rIoToKa oT BpeMeHLI.

3.f HbIe yCnOBt'I' .qJI.'I HOpM€UIbHblX

cocraBJltto KBeKropoB B u H

paBeH op6rzranbHblfi tuaruulHrtil

MOMeHT pr?

cKopocTblo

c 3apflAoM e vl

o

ero HarpaBJleune (cv. pr,rc.),

5, .flsneu caMo14HAyKUI4LI

83AI'IMOII u,vrx3[C.

6.II t nepeMblt{Ka ABXeTC' BAOJIb

rrpoBoAtuIeH co cKopocrbto U s

B. Vrcasaru HanpaBneHl4e

TOKA.

MAIHIZTHOM

14HAYKqHOH

rpa$rarc I,BMeHeHLII MarHPITHoro



Kax ris\,IeHgerct BeJrlrqprsa 3nC
gJleKTpoMarszrsofi r4HAynr{r,rr4 co rpeueueu ?

flocrpouru rpaSun e1(r).

8. Ilpruoyromurrfi nponolouuurft
BI,ITOK JI(]T(IIT B NJIOCKC,CTU C NNI{HHbIM

rrprMbrM rrpoBoAoM, no KOTopoMy rrpoTeKaer

rorc I.

Bnron rrHyr BrrpaBo. Ilona:arr
HanpaBneHr{r ToKa, r,rHAyu,r4poBaHHoro B

BI4TKe, v ctrl\ 4eficrnyrorqpD( Ha ero JreByrc rr

npaByrc cTopoHbl

9. rlel,ry paBHa r{Lrpnynflr{r4r BeKropa

TT
Hanprlr(eHHacrv Ia IIo 3aMKHyroMy

xonrypy? Ha pzcyurce rroKa3aHbr: I - rorcu

npoBoAr4Mo ctu, i - MoJIeK'yn.[pHbIe roK]r.

npoBol(oryl, rro KoropoMy lporenaer r<1rc l.

paBHa III4pKyJlfl IIat BgKTOpt&

HAyKr{r{n rro 3aMKHyroMy l(oHrypy

I

uarsurHofi
l()Li

Koumyp

10. Ilprzpo4a QeppouarHerl43Ma. | 10, t llpupoaa AI'IaMafHerl'l3Ma.

Bonpocrt tc pefi runr-xonrpti.nrcNb2
Mexanuqecnne nole6arrrlq d BoJrHbI

Bapuaumt 
I 

nanuaulz

1. 9ro Ha3blBaeTct $asoft | 1 . Hlo Sasuoaercl AJII4 Hofi oolHu,



3. Toqrca yalacrByer B AByx B3avMHo

nepneHAr4Ky.r.rtpHbIX Itole6aHu.qx, Itanas

$urypa Jluccax<y y(x) nolyuaercfl, ec!7v

rE I 2).
ly = 2"osnt ,

f, = 4cos (nt +

4. Cro:xure rpa$zuecnra 4oa

f apMoHHqecKlIX oAI,IHaKOBO HaTIpaBJIeHHbIX

rcore6aHrag paBHbIX [eptdoAoB, Ho cMeIrIeHHblx

no Qase orHcrchreJlbHo Apyr Apyra Ha fi,

aMnJrLrryAbI ooorHoctrcg rarc 3 : 1. Byaer lu
xore6auue f apMoHlaqecxulr? tleruy paBHa

qacrora cJlot{Horo Kore6aHuq?

5, ,{auo HanpaBJIeHVe cMeureHlzt
r{acruu. Ky4a 4eruxercfl Bo,IIHa (eleeo,

enpaeo)?/u
rrndDuAsrrA o'T\/yqnrrruy vane.6eswfr u gro I flogcHuD erc

MaqrHHKa paBeH Z. Maccy MIUITHI4Ka

t--Hra 
I

I

I L CrvretueHpre qacrHII cpeAbl e nrocrcoft
J r----------- - -- | 7 ' Crr'le{ueHue qacrHII cpeAbl B tl'

y: A . sin2n(tlT-x11,), rle A, T, L - | 6eryurefi seyfoeofi BorIHe BblpoKaercfl

rroJro)ICHreJIbHbIe BeJIHsl4IlbI, KoTopbI" I coorHoIIIeHI4gNr € = \,,,' cos(at - W)' Hain'u

orrl4cbrBalor tBoJrHy, I{evry paoua cKopocrb I crcOpocru cMdqeuuq qaoTIrII s erofi BoJIHe.OIII4CIIBaIOT IBOJIHy, HeUy paoUa CKOpOCTI I CKOpOCTb CMeUIeH[tl LlAelnq b rLvn b

eorull?
8. r{ro.raroe Qasonafl cKopocrb, | 8. Kax o6pa:yercl croffras' sorHa?U, L{TO TaKOe qa3otsatr OKOPUUTb: I Q' r\cu\ vvyaJvLv'\

fpymoBaq cKopocTb eoflu? | Onracarl ee I'apaxrepslte oco6eHHocrl4'
L yJ trLrvue

9. r{ro Ha3blBaerct raHrep$epeHquefi

EOIH?

I 0. Ileplroa role6auufi npy)IuHHoro

MaqrHHKa paBeH Z. Maccy MIUITHI4Ka

yBenvrryrnvn 4 paza. KaK Izsvleuurct nepfloA

rore6arurfi?

BonPocrr rc

1. 3rrexrpoMarHurHuts rpl4poAa cBera'

rrpeJIoMneHI4.[. 46 conrcTHblfi I'I orHoclzTelruuft

orpaxeHl4e. CseroeoArr.

2. KorepeurHocrF, I4 MoHoxpoMar[qHocr

Bpeur vr AIrvHa KorePeHlHocrll.

lcore6aHur, y Koropblx r'Iacrorbl coorHocgllct KaK

7 :3, a arrannrlryaul rcan 2 : 1. Ey4er ru
xole6aHue ralruouu.recrcrana? r{enIy paBHa

qacrora cJIo)I{Hof o Kor e6aHuq?

5.,{aud HarrpaBneHl4e cMeuleHl4fl q aoTuu'

fl BoJrHa (oleso, nnpaeo)Kyaa

6. Hanilcars BoJIHoBoe6. Hanucars az$$epeuUuzulbHoe | 6. Hantrcars BoJIHoBoe ypaBHeHue'

lloscHut efo cMblcJI

I 0. Ileplroa role6auufi npy)IuHHoro



3 . Onruuec Kafl. p.nilHet rryrr{. Olruqecrca.s p a3Ho crb xo[a. Pac.rer HHrep(f epeuqzoHHofi

KapTI4HbI OT AByX KOf epeHTHbrX r{CTOTTHTZKOB.

4. florocrr pannofi ToJrrrlr,rHbr r,r paBHoro HaKJroHa.

pacnpocrpaHerrrre cBera. lluSpaxqux (Dpeuer.rr Ha KpyrnoM qrBepcrkrr4Lr rr4cKe,

5 . IIpo clpaHcrB eHH art KorepeHrHo crr. P aAuyc rorep efirHo crr,r.

6. llpurHqran fioftreuca (Dpeuenr. MeroA 3oH OpeHeur. llpruoruuefinoe

7. ,{uQparqux @payuro$epa or 6ecxoue

8. ,{uQparcqux @payurolpepa Ha oAHoMep

9. florrrt:rze o ronorpaQnv.

10. Ecrecreeunrrfi r4 rroJrrpr43osaHHHft cse

rrpenoMJrerruu. 3aron Eprocrepa.

11. flonxpu3ar\vrfl. npv 4noftuoM nyrrenper

,[yrrr4. Onru.reoras ocb Kpr.rcraua. llorrpus aqra

12. 3arpygHeHlrfl B eJleKTpoMarnuruoft r
Arrc[epcuu. Mero4rr na6ruoAeuu fl rvrcrrepcuv.

13. 3nexrpoHHa.s reoput Al{crrepcl4t4 cBera

14. llornouteHr.re cBera. Ifnera reJI I,I cre

Boupo cnr rrp oMex(yro.rHofi arrecrarluu [o rrrorafu ocn o enufl AI{cqurIJrrIHbI

Boupocrt K sK3aMeHy rlo ceMec'irpy nb2

Mex

1. MexanuqecKoe ABLIXeHI4e rax npocreft

orcrrera. flpuuquu orHocI4TeJIbHo crLI f atules.

2. MarepwanbHafl ror{Ka (qacrrqa). Tpaer

Ilvrteilrttax cKolpocrb I,r lznefinoe ycropenue. lI

3. TauresqllaJlbHoe I,I HopManbHoe ycKope

KIIHEMATI,IqECKI'IMI,I B EII4qLIHAMU.

4. llepnnrft 3aKoH HlroroHa I,I rIoHflTI'Ie lIHe

Hrroroua I4 rIoH.flTI,Ie cI4JIbI, Maccbl I'I IrMnynbca.

H npeAeJrbl ero npLIMeHI4MOCTII.

5. Herzuepul4aJlbHble crlcreMbl o:rc'{era. ,4'6

ycKopeH[e. Cultr I{HepIIIlu.

6. Cllcrevra MarepI,IanbHbIX rorleK' I-{eurp

rIeHTpa pIHepIIWI.



7 . flonsrwe a6conroluo rBepAoro rena. MoMenr zHepuuv rerra.

8. Teopen,ra Illrefinepa

9. MorraeHr cr4Jrbr. Morueur r4Mlynbca. Ypannenue uoirenron. Vpanuenue

BparrlarenbHoro ABr.rlKeHr{fl TBep.qoro reJra orHocr4TeJrrno ne{ro4nuNuoft ocz.

1 0. f upor;ronu.recrfldft eS$err. Cno6oAurre ocr{.

1 1 . 3aronr coxpaHeHprr rrMnynbc a u rperui,r 3aKoH Hrrrtona.

12. 3arconr coxpaHeHkrr MoMeHTa r4MrryJlbca.

14.llossrrEe cLLnoBoro ilonq. Cersr MexAy

1 5 . 3anou coxp aHeHulr MexaHr4 rrecxofi gHepil4kt.

16. KoucepBarlaBHble lI HeKoHcepBarIlBHbIs curu. Kort
cucTeMbl.

eueprzefi rz cunoft.

BHAfl. Vr nl4CClInArIlEtHAfl

I'7 ,3ala'cu MexaHr.rKr.r NzArcocteft lI fa3oB.

18. Vpanrreuue 3finepa.

1 9. VpanueHl{e HepzupblBHocrl,I. Ypanueuue BepHynnn

20. Cncrenta ypaBHeH[ft ragoAlanauurrz.

2 I . Ilupryrtqut cKopocru. florenquaJlbHoe II BLIX

Xyroncroro.
rBur<eHvrfl, Teopeua

22. Ilawu:r.apurrft u ryp6yueuruuft pexI4MbI rerIeHI,It.

23 . T e,rerve e.flsxoft xI,IAKocrrI. Oopuyna llyasefi m,

2 .fIputtW{II oTHocI,IreiIbHocrI{ 3ftnUreftna. Poll cKopocru cBeTa. rlocrylar24. fIputtW,III oTHocl{reilbHo crl{ 3fsIuretrsa. Ponb cKOp o cru cBeTa. I lo c

flocroflHcrBa cKopocrl4 cBera. Ilpeo6p

25. JlopeuqeBo coKpatqeHtle AJII4

26. P errrnueucrcxnft uunyrrrc. B

27 . Cron;tnoBeHl4e u pacrlar, 'uac'[

28. CoorrroureHl,Ie Me)rAy rIoJIHo

II. Ocnosrl MoJre

1" florurue I4AeaJIbHoI'o ra3a. Molexyla
Maxpocnou[qecKl,Ie [apaMorpbl cl{creMbl'

2. BuyrpeuHflt oHepFI4s rAeiulbuofo ra3

paBHopac[peAeneHlls eHe prarl



. 3. flanneru4e ra3a c roqKpr speHtrfl.MoneKynrpHo-Kr4
ypaBHeHr4e MoneKyJr{pHo-rs4Herrz.recxoft Teopur4.

4. Vpannenue cocroru Lrfl, vgleaJrbHoro f a3a (ypanueu

5 . fiuuit'untqe cKrr e Lr ar urncruqe cKr4o 3 aKo Ho

rrccneAoB aHr4Jr cLr creMbr. lloHsrue o (f yunquu paclpelenenr

6. (Dasonoe rpocrpaHcrno. @agonas roqKa, Saronax
ycpeAHeHue.

7 . P acnpegeJreHr.re Marcserra. Cpe4uue cKopocrt4 M

8 . li ap onrerp vuecKat;. $ o pnayl a. Pacnpe4enenue E olr

9, Pacnpe4eJreHlre Maxcnella - Bollquaua.

I 0. Ypanuenze Bau-Aep-Baaltca. Izlsorepnarr peanbH

12. Bnyr:peHHrr gHepfr4r peaJrbHoro ra3a,

13. 3$$err.{Noynx-- Toiracona. CNzxenrae ra3oB r4

I 4. Xapanrep[crrzKa xkrAKof o cocrorH]rr. BlraNuzfi

I 5. IlonepxHocrHoe HarrxeHr.re. Culrr, Bo3Hrz

O o pnryna llar.lac a. Ctv'a'aun anue r,r Ka[r4 Jr JrrpHbre flB lrenr4tr 
"

1 6. Kpuoran rvqecKafl, perrerKa. fiarcuuir uopr4orc. Y
rBepAbrx rel. 3aron fyrca.

17. cDa3rr BerqecrBa. Irlcuapeuue rz KoHAeHcaqr.rfl.

Ar4arpaMMa.

18. llousrue croJrKHoBeHufl. Ynpyroo r4 Heyrrpyroe

1 9. flpzqenbHoe paccrosHr,re. 3(p$erranHoe cerreHr.re

cuo6oAnoro npo6era.

20. flnrcuue ropeHoca - gu$Syzus..

21. flwrc:uue nepeHoca - TennonpoBoAHocrb.

22. fleneHue rrepeHoca - B.f,3Kocrb"

23. OcuoeHbre repMolpIHaMLIqecKLIe rIoHflTLIs: BH

Vp anHenze [epBoro HaqaJra repMoAr4HaMr.rxrr.

24. 3asuetrMocrb rerrJxoeMKo crv ureurbHoro ra3a or I]
coBeprlaeMar ra3oM rrplr rr3onpoqeccax.

25 . Alua6 aruqecxuir rpoqecc 
"

qecxoft Teopuu. Ocronn0e

Knareftpoua - MeHAeleeina).

n $usrzre. Craructu'recxlafi MeroA

.Ieft Ka. Ct atuctu'recKoe

JI.

aHa.

yqeHl4e Hr43Kr4x TeMnepilTyp.

prAoK.

ua rpunofi noBepxHocru r(u4r<ocrn,

py nfl vr rracrvr.rrecxax 4e{ op Mar\ufl.

pre r.r Kpr{cr zulrrvsarJufl. (Da3osat

KHOBEHI4',

uur" Cpe4nfl.fl. nnvHa

Hsx gHepu4 x, pa6 ora, :renriora.

lpoqecca. Pa6ora,



3 0. crarucrrz.{e cxuff n ec (repivroAr.rHaM[qecKar B ep o ). Crarucuqecroe
TO JrKOB aHr4e BTOpOTO HaqaJra TepMolr.rHaMr.rKr4.

Bonpocu K 3K3aMeHy rro Irb3

2. lloron Harrp.f,xeHHocru. Teopeua faycca AJrfl sJre qecKolo [oJrr B BetKyyMe.

3. llpr.rnlreneHr.re reopenarr faycca Anr pacqera noleft.

4 . P a6 or a cr{Jr g JreKTpo crarr4qecKoro rro Jrr. Ilzprcy s HanpsxeHHocTr4

9JTeKTpOCTaTI{rIeCKOrO rIOJr.rr.

5. florerrquar. Pa^gnocrb rroreHrluanon. Csssb MexAy

SneKTpo crarr,rqecKof o rro Jr.rr.

6. Cso6olubre r.r cBs3aHHbre 3aprAbr B BerrlecrBe. Turr

SneKTpoHHAfl, U OpneHTarIr4OHHa{ rroJrtrpr,I3aIIHH.

r4qecKoe none BHyrpu Lr cHapy)KV

7. [IorupusoBaHuo0T.b. [uenerrpr4rrecKafl Bocnpvprldrrinocrr BerrlecrBa v ee 3aBucLrMocrb

oT reMnepaTypbr.

Ar{sJreKTpr4xon. Irlouu a.a,

cMerrleHr4e. ,{uelexrpnqeoKafl npoHr4rlaeMocrb cpelbr. HanpgNeHHocrb gneKTpuqecKolo tIoJI.a B

Ar,r9JreKTp[Ke.

9. fpauuuubre ycJloBrrfl, rIrfl. oreKTpl4qecKoro noJls Ha Hr{ue pa3AeJra "ALISJIeKTpaK -
4uoreKtplaK ".

10. PacnpeAeJIeHI,Ie saptAoB n uponofuure. 3
npoBoAHr4Ka. Snercrpocrarl4qecKail sanJura.

1 1 . Snercrpo eMKo crb yeAlIHeHHoro [poBoAH r4Ka, cLref e br rrpoBoAHr,rKoB r4 KoHAeI{Caropa.

1 2. Sneprur 3 aptxeHnblx yeAI'I HeHHoro [p oBoAHI,IKa, br npoBoAHr4KoB I4

26. O6pamMbre r4 ueo6paruvrbre rpoqeccrr. Kpyronoii

27 .I-luxt Kapuo n ero KIII Anr r.rAeaJrbHoro ra3a.

28. llpuHurau 4eftcrnz:f, TerrJroBoro ABr.rrareJrr r,r

2 9. Snrponus. 3 aron B o3pacraHr4tr oHTporl4r.r.

rpoqecc (qzrl).

JIbHOII MAIIII,IHbI.

oTeHrII'raJroM r{ HarrpsxreH HocTbro

HO CTb 3HepfI4I4 sneKTpl{qecKof oKoHAeHcarop a, Sneprlrfl oneKTpl4qecKoro rro JIt. O6reNaHa.s

TIOJI',

1 3 . Xap arr epurcrkrKu sreKTpl4r{ecKof o rronfl I,I ycnoBl4rl

[OTeHIIkIirnoB, 9JIeKTpOABI'Ix(yIqai{ CVIA, HarIp.[XeHLIe.

ro cyxlecrB oaaur4fl . PasHclcrl



14. RtaccuqecKa_f, eJreKTpoHH afl. Teopufl. sJreKrporrpo
HeAOCTaTOqH0cTb.

15. Brrno4 3axoHoB Ourau[xoyna - Jleuqa zs

' 7 6. Ilouyrca .us. MoJrer(yJr rz aroMoB, perou6uua rJufl. u
r4oHr43ArJprfl,

2 5 . I4un apvaHTH o crr; 3 r eKTpr4 rr e cK o f o 3 ap fl , 2la, B raxp e

AI4MOCTIT M9TilIJIOB I4 ee

upe4craueuuft.

Pa6ora noHvlaarJvrvt. Y gapnan

eHr{r ynpaBrseMoro

bD(

oB.

1 7. HecarraocroflTeJrbrrbrft u cavocrosrellnufi pa3pflAbr.

18. llonqrze o nJra3Me. Cnoco6rr co3.{aHr{tr rrJra3Mbr. a asuHeft rpaJrbHocrb rrJra3Mbr.

,{e6aencxuir papuy c oKpaHr,rpoB alnfl., IlrastrreHuax qacror,a

1 9. If ias noreMleparyp :aas. ilrra3Ma r.r ee npr4 MeHeHrze.

2 0. BucoxoreMneparypH afl rrJra3Ma. llp o6nel,ra o cyrr1e
TepMosAepHolto clrHTe3a.

21. 3axon Avrlepa. Marnrzrna.s r,rHAyKur{{. 3aron Euo Cavapa. flougrze MarHr4THof o
IroJrfl . flpuuqzrn cyrr epno3r{rlr4r4 MarHr,rrHbrx rro Jrefi . Marn rrfi uorr,reHr.

22. MaruturH o e no Jre [psMonr4 Hefi noro rz KpyroB o ro B,

23. I{rapnyrurlr{r BeKropa MarHHrHo[ zH4yrqvu. 3amo rloJrHof o rorca. Marru{THOe lroJre

IJTT4HHOfO COJTeHOLTAa Lr TApOrrAA,

24,MarnrurHoe B3ar4Moleficrnrze roKoB rr elitrHvrrfa c TOKa - aMnep.

noJre ABr.rxyllef o cr 3ap t{Aa.
Manrerzsld KaK peJr{Tr{er4c'rcxzfi sdl $ercr.

26. f\nuxeHr4e sapflxeHHbrx tracr[rl B greKrp[qecKkrx r,i uarnzrubx rroJr.f,x.

27. SSSerr Xoua. llpuuqzn Aeficrsrs ycKopr{reJrefi sqlpgxtenHbrx rracrurl.

28. flonsrue MafHl,rrHoro MoMeHTa aroMa.

29.Muxpo- 14 MaKporoKr4. aflBocrrpuuMsr4Bocrb EeulecrBa.

30. 3ar<orr flonrrofo ror(a A . HanpxNeHHocrb Marr{r4THoro

rloJrfl. Mailrurnas npoHtrllaeMo fo rroJr.fl B BgrqecrBe.

31. fpanz.nrbre ycnoBr..rlr AJUr MarHr.rrHoro rroJur na rpauzrlp pa3AeJra AByx cpel.

3 2 . T um,t MarH err4 Ko n. Kp rz n aa HaMarHLr.uuB aHus.. T o u { a Krop 2.,{orrl eu u.

33. Onur Qapa2.e* Mars cnonnoft 3aKoH
gJleKTpoMarururnoft r4HIyKrIr4 r{.

34. caruornuryKr\us. r,r B3ar4 B3auMHafl.r,rHAyKTr{BHc)crb.

Tot<u pasrvl brKalvrs. rz 3 aMbIKaHrz

35. 3uepru.fl MarHI4THoro noJlf,. O6reruHas [JrorHocrb lueprzn MarHr,rrHoro rroJ]fl.



Ko.rre6agus u BoJrHbr

1. Cno6oluble 14 BbIHylI(AeHHbIe rcore6auvs. fapuonu.iecKr,re MexaHr4rrecrcue Koner6anz.s r

ux xapaKTepzoT[Kkr.

2.9ueprnx rapMoHuqecKLIX MexaHr4qecKr4x xone6arrr,r[2. flonsrue o rapMoHr4qecKoM H

aHrapMoHlzrreQKOM oclll,urnrrTope.

3. CloxeHIae o44HaKOBo HarIpaBJIeHHbD( rapMoH[qecrur* Hone6 anufi . EueHuq.

4. Cnoxeul{e B3arIMIro [eprreHAr4KyJrrpHbrx rapnronu.rlecrux xone6annit. Ourypr,l
Iluccaxy.

5. 3aryxaroulr{e Mexa Hr.rqecKrre xone6aH

norapu(f vuqecxufi AeKpeNreHT 3aryxaHr.rs Mex

5. BsIHyNIeHHbIe MexaHl4rlecxue xore6auug. Arrrnultlygau (pasa npra BbrHyx.4errHbrx

MexaHzrlecxux rone6aHpr.trx.

7. Mexauuqecxr4fi pe3oHaHc. Pesouaucu

BblHyxAaroulefi cumr rr cKopocrlr [p]r MexaHr,r

8. Mexanusu o6pa.:osanufl, MexaHvqecK

lonepeqHbre BoJrHbr. Boruronoe ypaBHeHr{e u e
xapaKTeplrcTr4r0r.

9. @agonas. cKopocrb r{ Ar4cnepcrrlr BoJrH.

10. floHsrue o KorepenrHocrr4. I4nrepQe

1 1. Kone(5aremHuft KOHryp. faplrourEuec

xapaKTepr4crkilflr.

I 2 . 3 atyx;, atourr e o Jr eKTp oM af Hr,rrH bre Ko Jr

norapu(prrara.recxufi AeKpeMeHT 3aryxaHr,rr gneK

rore6aremHolo KoHTypa.

1 3. BrruyNAeHHbre gJreKTpoMarHr.rrHbre K

gneKTpoM arHr4'rHbrx rone6 anuft .

14. QapaneeBcKalr LI MaICcBeJIJIoBcKaJI Tpa

Tox clrerqeurz.n.

15. Cucreua ypaBHelluft MaKcserla. 3le

16. BonHosoe ypaBHeE:kre 4rs. sneKrpoMar

p acnpo cTp aH)Ijvrfl sneKTp oMaf HI{THbx B o JII B cpeAax.

17. OcHorsHrre cnoficura eJreKTpoMarHurHbrx BoJr :. SnQprur u noroK sHepfrll4

gJreKTpoMafH['rHbrx BoJrH. Eer<rop lloftnrunra. LIrrrnyruc gilqKTpoMarHI'ITHoro rIoJIt,



Onrurca

1 . SnercrpoMafHklTnatr rlpl4poAa cBera. llprzHquu fiofi:resca. 3axoHrr orpaxeHrrrr r4

lpeJroMJleuus, A6conroruttft I4 orHocllTerlnufi noKa3areJra npeJroMnenvrfl..llomroe BnyrpeHHee

orpaxeHr4e. CeerosoArr.

2. KorepeurHocrb I4 MoHoxpoMaruqHocrb cBeroBbrx rionn. BpeineHu6r KorepeHTHocrb.

Bpervrr v lJrryrHa KorepeHTuocrr,r,

3 . OurH.Iec :ras, p.nuna [yrl4. Onruqecxa.fl pa3Ho crb xdaa. P ac.rer rzurep Q epeHqu ouuoft
KapTrrHbr oT AByx KorepeHrHbrx r{cToqHr4KQB.

4. florocu pannofi ToJrrrlr4Hbr r.r paBHoro HaKJroHa.

5 . llp ocrp ancrBeHHa.fl Ko repeHTHo crl. P a4rayc xore p enrHo crr,r.

6. Ilpunqun frcfirenca (DpeHenr. MeroA 3oH Openem. llpauonunefinoe
pacrpocrpaHeHLre cBera. flu(pparcqzx @peHenx Ha KpyrJroM prBepcrr4r{ r,r AlrcKe.

7. [uSpar<qzr Opayrro(fepa or 6ecronerrHo AJrrlHrroil npanroft rlenv.

8. /[uStrraxqlra (Dpayurofrepa Ha oAHoMepuofi 4u$padquouuofi perxerKe.

9. Ilossrue o rororpa(puu.

10. EcreorBeunrrft u rroJurpkr3oeaHusrfi cner.llorapusqrfurfl rrpr4 orpaxeHr4uru

npenoMneHuu. 3axon Bprocrepa.

11. llonrrpn3ar\rrr, npu 4noftnoM ryrrerrpeJroMJreHprr4. O6rrxHosesnrrft u ueo6uxrroseHurtft

ryrrr,r. Onruqeoras ocb Kpr,rcraua. llorapu3allproHHble npzsMu. 3arou Malroca.

12. 3urpylHenllf, B oneKTpoMarrrrzruoft Teopur4 Maltcneua. Hopivralrnar 14 aHoMaJIbHalI

Aucrrepcuu. M.eroAu ua6:uoAenufl AlIcnepcI4I,L

13. 3nercrpoHHa.f, Teoprt rvcnepcvrvr cBera.

14. llornorqeHl4e cBera, I]eera reJI I4 crIeKTp norilorqeHlz.fl.

TEMbI CAMO CTOfl TEJIbHOIZ PAE O'[bI CTYAEHTOB

2o'cenrecrp

1. Ouguxa -Hayna rIo3HaHL.I.fl MI{pa.

2. llpocrpaucrBo It BpeMfl n (pusvrce.

3. I{epnrte Abrpbl so BcereHuoft.

4, Y-reHze K.3. IluolKoBcKoro.

9. Uaponax MoJIHt4.r z e€ nptlpo4a.

10. Malnprrnoe rroJle 3entlra.

11. Mo;IHz.f, z e€ npupo4a.

5. MoZtenrzpoBaHure ilpoqecca pac[pocrpanenLrfl yAapuofi BoJIHII npv B:tpblBax B

pa3rlrqHbx cpeAax.

6. KuuernKa kI TepMo rvnaMvrKa 6zoror['recKplx [pollecco B.

7. llopsaorc u 6ecuop.f,AoK B ulape 6olrurl4x MoneKy{I.

8. grcuepzMeHTarrbHbre r4ccneAoBalrrfl errextpovaiHl4THoro nols 3elrlu s o6racru

CBEOXHII3I(I4X qACTOT,



3'fi ceuecrp
12. 3rercrpzvecrBo B )KI{BbIX opraHl{3Max.

13. 3nercrpuvecrBo B aruoc$epe,
| 4 . Jlasr:pno -uHAyqupoBaHHble rI4ApoAI,IHaMLIr{ecKI,Ie u o JIHrI.

IIperroAaBaTeJIeM.

15. Orasn.{ecKlae MeroAbI perl{crpallllrl 3eMnerpsceumfi.

16, llpuueueure ynbrpa3ByKa B I4HrpocKorII4I4.

Cnucor< Moxer 6trrr sHa.rnreJrbHo pacnlrpeH. Terr.ry pe(pepara cryAeHTbI corJlacylor

1, Kyrueqon, Aprelrnfi Apreurenrau. (Dzsvxa: M$xaHI,Ixa. Monenyrflpnas, Susnra.

SlexrpnuecrBo r4 MarHerIr3M. Sler<r:pol,tarHl{THble role6aHng I,I BoiIHbI. Onrura : y're6noe

uoco6rze I lf. A. Kysueqon ; BnaAurr,rnpcruft rocydapcrnenHrrft yHl4Bepcl{rer I'IMeHII

Anercau4pa 1pnropteB:r..ra v Hurolas fpraroptenuua CrorieroBblx (BlfY) .- l4zl,."2-e, ucnp'

r{ Aorr. - BrraAnruup : Bla4untupcxuit rocyAapcrBeuur'I{ yHI,IBepcI4Ter I4MOHI'I Artercau4pa

fpuroprenilqa v Hur<olas fpuroprenz.ra CroreroBblx (BlfY), 2013 .- 160 c. : urlr' -
LI:rleercs. oJIeI$poHH afl. Bepoufl..- Eu6rruorp. : c. 1 5 5 - 1 5 6.

UI,IOHHOE OEE CTIETIEIIrI{E7. yqEBHO-METOAI4TIECKOE I'I I'IH@OPMA

AITCqII[Jrr4lHbr ( MoAyJrfl ) oI,I3I,IKA

JIIITEPATYPA

a) ocHoBHas JII4TeparYPa:

U BOJI

Alerca

Zlreercs oJreKTpoIrH afl Bepcr4fl .- Eu6nraorp' : c' 2I | -2I2'

LIsilanue sa AP. uocPrrene: Oug

HbII,I

-8,
2013 .- ISBN 97 I - 5 -9984-03 3 7-8.

2. Kynuur, A..ner<caHgp A.[enceeBrrrr. @rasura : rueroAra.iecKl4e yKa3aHu.s K Teoperl4qecKoMy

Marepl{aJly, ilpaKTutIecKLIM 3aHflTarflM 14 3a1alvrflM, recral,l, KoMnneKcy na6oparopHux pa6or

Iirrfl cry,4eHroB Azcranquounoft (popurr o6

Bna4uruupcrczfi rocy4apcrBeHHbtfi yuunepcure

fpuroprenu.ra CroreroBblx (BlfY), Ita$eapa

Kynurua .__ llnaAurr,rup : JBnaAravrupcruft rocyAapcrBenrrifi yHldBepcllTer I4MeHu AlercaH4pa

fpuropren vrilL v Hzronas fpzroplennqa croleroBblx (IhfY), 2013 .- 214 c. : ut,, ra6t' -

Wsplar.ua ua Ap. HocI4reJIe:

Hur<or

u 3aAaHI4qM. TecraM" x:oMrlneKcy

ra6onaropHblx p pMrI o6)t'reuzs / A' A' Kyruru' JI' B'



3. @zsmca : MeroluqecKr.re yKa3alkrfr An{ rro.4roroBKr4r
farxuu [u Ap.] ; BraAuvrupcrcuir rocyAapcrBeHHr,r
I puroplenuqaLr Hrzxonas fpuroprenuqa Crorerosrrx (l
$usrzru .-- Bta1uMr4p : Bna4zrrazpcxr.rft rocyAapcrBeH

cryAeHroB K recrr4poBaHtarc I A. @.
yHr{Bepcr4Ter r.rMeur4 Alerccaulpa

fV), Ka$eapa o6qerl z rrpnxra4noft
fr yuznepcr4Ter HMeHu A"rrerccaH4pa

(BnfV), 2013 .- 243 o.
fpzroplennqa v Harona_q fprzroprenraqa CroneroBbrx
I,Ilreerc.f, eJreKTpoHH afl. Bepczrfl..- Bz6nzo rp.: c. 242.

Llsnauwe na Ap, HocrlTeJre:

6),{ouonn Ln e rr:s*aq. nr4 reparyp a (uo nrr6opy r{ ppKoMenr alrru^a neKropa)

2. Ilporcoruena, Haqe)ftAa CepreeBHa. C6opuzr< sa;ia\

1. IanrcuH, Aprca4uft (DeAopourq. Jlexrluu
falrzu ; Bna4uvupcxnfi rocylapcrBeHH
Bla4auupcrc.afi rocy4apcrBeHnbrfi yunnepczre

9. 2: Monex:ynspHar Susraxa z repMoAnHaM
reKcroBbre AaHHbre (1 Safil : 5,37 M6) ._ 200

blu

Bragznaupcxnfi rocyAapc'rBennlrft yHr4Bepcrrrer (BnfV
Bna4zrurap : Bna4uwupct<tttit rocy.{apcrBeuHrrft yHuBe
Llweercs gneK.TponH afl. Bepcr4fl. .- En6mzo rp; c. .64 

.

no $usurce I H. C. flp<lroureea ;

.- VIsl. 2-e, rdcrrp. u Aon,
(BrfV), 2010 .- 65 c. --

I4s4auue na Ap. tH.II
-BrsBN 97 8-5 -9984-0043 _ 8.

3.rlepron A.ll.3alaqHrzK rro ftuszne:
Bopo6ten. - 8-e rzs4., uepepa6. 14 gon.
94052-098-7.

4. [uurptreaa,, E.neHa Ea.neprenua. Vqe6uoe noco6 no Suszlce : MexaHurca. I E.
[urzrpueea, B. C, Ilneurvnrlen ; Blaguruupcrui rocv urrfi yuznepcr4rer (BlfV)
B :raAurvruyt : Elna4zuzpcrcu:ft rocy4apcrBeHHbr it yuu (BnfV), 2009 .- 143 c, :

ra6n. 
- WtvrceT]cs. oJreKTpoHHafl. Bepcr4s..- Ez6mzorp.: c. 1

LIsAaHue rra Ap. HocnreJre: uufi : MEXAH
E.

.,- Bra.uzir,rup, 2009 .- ISIIN 97 B-5 -9984-0005-6.

S.CABerrben_lI.B.Kypc o 6 qe fi Qwznxn : yv e6 H o e n oco 6 n e fl Bry3oB: B 3 r. / h. B. CaeenbeB, -'7-e nsg., crepeorhn. - Cl'ld.: l1aHa, 2OO7 - (,flyvurrae Knacc ue yue6nnxr,r) (KnacchqecKan
yve6Han nhreparypa no Qra:rnxe) (Vve6Hra Kn Ann eysoa. Cn
5-81L4-0629-6

bI14

V.re6uoe noco6ze .,tna nryson /
- M. :(Drsrdarrrvtr,)OOl. - 640 c.

A. f. 9epron, A.
: ul.,ra6r -- ISBN

B

anbHafl nhreparypa), - |SBN 978-



6'xapeHolla' cner'rraua BulcropoBHa. 
_oz:vra r"epa{.o reJra : MeroALrqecKr4e yKa3aH* Kra6oparopnrru pa6oraM rro Szsrar<e / C. B. Xanr

Bna4uuzpcxzfi rocy4apcrBeHHbr ir ynunepcur
MareMarr4Krr ; rroA peA. C. B. )Kapeuonoft ._
yHr4Bepcr{rer (Bnfy), 2010 ._ 39 c. : urr.^
Elt6nu^.^ . ^ 2Q I/r,.-^-,--^ ---Bra6rrrzorp.:c'38.L1slaHkIeHaAp.HocI{TeIe:Merrpouurrft

MI{
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