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1. IIEJrrr OCBOEHIIfl TTCUIIIIJIT4HbI
I{eaarr.ru ocBoeHr,rr Alrcrllrnlunu @ugura rBJrrrorcr:
- rroJryrreHr.re cryAeHTIlMr,r (pyr4arr,rerranrnoro o6patonalrur, cnoco6crrytorqero

AanbHefirxeMy pzrtBr,rrr.rro Jluqxocrrl.

- Qopullporanue Haf{Horo Mr,IpoBo$peHlrr u coBpeMeHuoro $usr,rvecxoro MbrrrrJreHr,rr.

- I{3yrreHue ocHoBHbrx tpz:mecrzx sueuui u uAeit; oBJraaeHr,re tpynAauerna:rrnrnar,r
rloHtrrlfrMr4, fipuHrlr,rnaMr.r, 3aKoHaMr.t I,r reoprrrMl,t conpeuennofi Qzsuru, a raKxe MeroAzrMr.r

tpusu'recroro uccJleAoBarrut, qro [o3BoJII,IT opl,reHT]rpoBarbct B floroKe nawnofi I{
rexnaqecrofi unQopuaqzu.

Ocuorrrre sagavlr rypca $ururu:
1 . I'I:yreuue ocHoBHEx tpr.rslt.recrux ssreHrfi u u4efi: oBJraaeHrre rfyn4auenranrnrnrau

rroHrrr.rrMu, [pr,rHrlr,r[aMr,r, 3aKoHaM[ r,r reopurMri conpeueuuofi (br.rsr,rxr,r, a raKxe MeroAaMr4
t[rrluvecxoro uccJreAoBarrur.

2' ooplrupoaanlte HaflHoro MllpoBo$perr,rr u coBpeMeHHoro tfr.rsuvecroro MbrrrrJreHur.
3. Onm.qerue rprcMarw.r r,r MeroaaM' pe[reur,rr Komfpsn+D( 3aAaq rB pasurfisD( o6nacrefi

$u:urr,r, rroMorarcrrryrx B aalurefimeu pemarb npaKTrqecKue 3aAaru.
4. Ognaxorrlneur,re c coBpeMennofi Hayvuofi annapaqpofi, ar-rpa6orxa HaBbrKoB

rrpoBe,ueHr,rr tlutrrecxoro 3Kc[epr,rMeHTa r.r aBToMarr.r3r,rponanuofi xounrrorepnofi o6pa60rru
pe3yJrbraroB uruepeur.rfi .

5. @opunponaru4e ),r{eHut Brrlenr,rrr KouKperuoe QrE:uvecroe coAepxaul4e B rrpuK;ra,qHbx
3aAaqax 6yayqeft cneq[anEHocrr,r.

2. MECTO Ar{CUIIIrJItIHhr B CTpyKTypE OTTOII BO
(Dugrlra orHocr,rrcr x 6agosoft qacrr.r npofpzrMMrr 6arararpzara, Kypc (busaru uBrrr,ercs,

qacrbro fioAroroBKr,r cfierlr4aJrrlcra uo HarrpaBJrenuro <KouctpyKTopcKo-TexHoJroruqecKoe
o6ecneqeHl,Ie Malul.IHocrpol4TenbHbrx rpol,I3Bo.{crB) B nyse. gro cBr3ano c reM, qro
cneqllaJr[cT AoIxeH, rrpr,rMeHrr 3aKoH6r flpllpoabr Ha rrpaKTr,rKe, yMeTb r.rc[oJrb3oBaT6,

o6064arr aHaJrE3r,rpoBarn nnrfoprrlaqurc, craBHTb rlena z HixoAr.rrE rryTrI rlx AocruxeHr.rr B
ycJroBr,rrx rlopuuponauue rI pa3B]rrr.rr un(f oprrraquouuoro o6ulecrna. ,{nr eroro neo6xo.4-ruo
BJIaAerb rymrypofi MLIIIIJIeHIi', cnoco6lrocrsto r o6o6rqenuro, aHa.JrI3y, Bocrlp[rrr,rro
uuQopuaquu, nocragoBKe qenu r,r rrr6opy nyrefi ee Aocrr,rxeHr.rr. I,Iryreuue Arcqlr[JrqHbr
tfusar<a nosnomrr o3HaroMfiT6cq c coapervenuofi uayrnofi aunapa,ypofi, nupa6orarr nanrrxu
rrpoBeaeHr.rr tpr.rsr,rvecroro 3KcrrepuMeHTa r,r aBToMarr.r3l,tponauuofi rounrrorepnoft o6pa6orrr,r
pe3ynbraroB r,rsuepeuufi ,

.fta ycnelrnoro ocBoeHr4r rcypca o6rqefi 1|ururr,r neo6xoa[M6r, B flepByrc oqepeab, 3HzrHn t
u y:n{e},{ut ux flpr.rMeHrrb IIo Ar.rcq[[Jr[HzlM: MareMarr.r(a, uulpoprraarura. Tpe6onannr K ypoBHK,
noAfoToBKr.r Alrr ocBoeHrar Aucqlrnrr,rHbr: BJraaeHr.re 3HaH[rMr,r, yr{eEurMr.r r.t H:lBbrKzrMrr B

o6nacrr.r xypca Qlr:uxlr cpe4uefi rxKon6r, K)?ca MareMaruxr.r (auQ$epeuqnarbHoe ta

I,IHTefpanrHoe r{cqrrclreur,rr, nerropnaa alre6pa, nexropurrfi analus).

3. KOMIIETEHIIUU OEyTIAIOIqEIOCfl, @OpMI{pyEMbIE B
pE3yJrbTATE OCBOEHIIS TICqUIIJII,IHbI.

flocreAosaremHoe r43yqeHxe $usuru nrrpa6arrrnaer cnequr[lr.recruft MeroA
MbIIrIneHr4t, tfzslrvecryo r.rHTyl.tquro, Koropble oKa3blBaIorcr BecbMa nJroaorBopHbrMll I4 B

ApyrlH HayKax. cneqnarucrrr, nonr{r.tBrrrne urr4poKoe $ururo-naareuarr4rrecKoe
o6pa3oBaHne, Mofyr caMocrorreJrbHo ocBar4Barb HoBbre rexHr,rqecrr-re HanpaBJreHr,rr,



ycnerrrHo paooTaTb B Hr,rx, JrefKo nepexoAr,rTb oT perxeHr,rr oAH[x 3a,qaq K perueHnro Apyntx,
IICKATb HCCTAHAAPTHbIE I,I HETPA,qUqIIOHHbIE NYTI,., IITO OCO6EHHO BTDKHO AN'.
flpo(beccuoHaJrbHofi Mo6r.urbHocTfi cfleqrraJrr,rcToB B ycnoBufi ycKopeHHoro pa3Bv"tLrt

TexHr,rKrr, KorAa aMopTr,r3arlur AocTr,rxeHr4fi KoHKpeTHbrx y3KocnequanbHbrx 3HaHr.rfi

rrpoucxoAlrr rrp*Brrrrafi Ho 6ucrpo.
BaxHa"r qenb BLrcuero o6pa3oBaHnr - noJryqr,rrb HafrHoe npeAcraBneflfie o flp]rpoAe

r.r MeroAax ee [o3HaHr,rr. (Dugraxa Kax Beiqyrqu HayKa o [pt{poae r]rpaer raBHyro ponL B
Aocrl{xeHl,rrr srofi rlenu.

flo croerrry coAepxaHr,rrc r,r Haf{H6rM MeroAiM uccJre,qoBauur $urr.rra uBnruercfr

Morf ,IM cpeacrBoM o6paronareluroro r.r BocrrnrareJrbHofo nosAeficrsfir, noMorarr
pa3BLrrHIo yMcrBeHHhrx cnoco6nocrefi, Qoprr,rnponanuro HayrrHoro Mr,rpoBo$peH[r,
BocnI,ITarIuIo BoJIIt u xapaKTepa npl4 locrllxeHr,rn nocraBJleHHofi Ilellt.

B pesymrare ocBoeHr,rr (plrsuru o6yuaroquicr ,qoJrxeH ,qeMoHcrpr,tpoBarb cneAyroune
p$ynbrarLr o6pa3oBaHr.rr:

l) 3narr:
$y+rAavelrra,rruue (fuauuecrue floHrrr,rr, 3aKoH6r, r.r reopfitr rcnaccr,lqecxoft r.r

corperr,renuofi (puslnn; qucneHHrre flopr.qKlr BeJr[quH, xapaKTepHbre Arr pa3nrirfirrrx
pa3AeJroB (prasuru;

ocHoBHbIe 3aKonbr r.r nplrHullttbl, KoropbrM rroAqtlHterct IloBe.qenr.re paruoo6pa:uux

$nsuvecrr,rx pro.qe.nefi, a rarxe, BbtreKzuoulue I,t3 grux 3aKoHoB cJreAcrBrrr r.r Bo3MoxHocrb

I,Ix npr-rMeHeHr.rr Ha npaKTr.rKe;

Teoper[qecrrre MeroAbr nocrpoennr perrreHr,rr pasHoo6parurx 3aAarr rto rfnsnre u
MeroAbr r{ npr,rHrlrinBr nocraHoBKu 3KcrrepHMeHToB n $u:nre;

ocHoBHbre Mero,4br rounuorepnofi $u:uru;
ocHoBHbre flpnHrlunbr cnrcu (pu:uru c .qpyrr-rMr.r HaynaMui

r,rcropr,rro prBBr.rrr.rr Quar,rrr.r ;

BKJIa.q oreqecrBeHHbrx r,r rapy6exnurx ),r{eHbrx B pa3Br.rrr.re Qr.rsuxr.r.
2) Vnrerr:

noHrTb rrocTaBneHHyro 3aAaqy; opr4eHTr4poBaTbcq B Kraccurrec(ux I,I coBpeMeHHbrx

nocraHoBKax (pyr4aueumlrnbrx r,r npr.rK;ra.qHrrx rpnsuvecxr,rx 3aAaqax;

fipoBogr.rrb rfrsnuecrufi aHarr,r3 flpaKTr,rrrecKr,rx 3a,qaq;

upuo6perarr HoBBre Ha)AHbre u [paKTr{qecKue 3Harrur, onuparrcl Ha Mero.qbr Qrasrarr,r;
npoBo,qr.rrb 3KcnepEMeHTbr r,r o6pa6orry .qaHHbrx c r4cnoJr63oBaHr.reM coBpeMeHHLrx

uH$oprraaqr.rouubrx r,r KoMnbrorepHbrx rexHolorr,rft, ,{eJrarb npaBr:rbHbre BbrBo,qbr r.t3

coIIocTaBJreHr.rr pe3yJrbTaToB Teopuu r,r 3Kc[ep[MeHTa;

mr.rpoKo r{crroJrb3oBarb Ha)n{Hyro, cnpaBorruyro Jrr,rreparypy, unrepHer-uurf opMaur,rro B

pa3JII,IqHbrX BI{,qaX IetTenbHOcTr4;

npr.rMeHrTL Ha)'KoeMKr.re TexHoJrorl[ lr [aKeTbr rlpofpzlMM AJrr peureHr,rr [pr.rKJralHbrx
sagav r o6nacru (pusuru r.r B rpyr[x o6lacrrx npoQeccuoHalrnofi .qeqremHocrfl.
3) Braaerr:

Teoper[rrecKr4Mr,r Mero.qaMrr rypca o6qefi Sr.rar,rrr.r;
MaTeMaTr,rqecKr,rM annapaToM cooTBeTcTByroq[M TeopeTr,rqecKr.rM MeTo.qaM rypca o6qefi

Qrasr.rru;
MeroItMI,I allarwrca fi petrreHltt 3aAarl no $r,Bnxe;

3



a[napaToM I'IHTerpaJIbHoro Lrc\uclre]Jlls, In-f, peueEl,It pa3nllqHbrx 3a,qail, Bo3lrl4Kruoqfix
B oIr3r,IKe, TexHI,IKe, 3KoHoMr,rKe;

MeroaaMr,r ltcrroJrb3OBaHr4t KoM[ErOTepa, rrHTepHer-TexHonofufi npu perueur.ru 3a.qaq no
Qlrsure;

HaBbrKaMr,r pa6oru r coBpeMeHHOfi QUSUUeCTOfi na6oparopfin, ueroguxoft rocrafioBKr,r E
npoBeaeHr,rr (pnsrauecroro gKcnepr,rMeHTa, HaBbrKaMr4 rparr,roruofi o6pa6orru pByJrbraroB
oflblTa I{ conocTzlBJIeHLIt UX C TeOpeTLIqecKI,IMI,I AaHHBIMu;

HaBbrKaMr,r caMocrorrerbHofi pa60Tbr; HaBBrKaMri ocBoeHrrr 60nrmoro o6r6va
ltr$oprraarlzu u perrreHr,rr cJroxnbrx n HecraH,qaprrrlrx 3aAarr,

1) 3narr ocnoBHbre floJroxeHr.rr, 3aKonbr r] rrotfl"trrt tpusuru (OIK-1);
2) Vuerr npeAcraBnrrb aAeKBarHyro coBpeMeHHoMy ypoBHro 3uaHr.rfi Ha)n{Hyro Kaprr,rHy

rralrpa (OIIK-l);
3) B.ra4err cuoco6Hocrrro BbrrBJrrrb ecrecrBeHHo'ayqH)'ro clrqHocrb [po6reM r.r

npr.rBneKarb Anr rax perxeHr.rr rpnsuro-uarelrau.recrufi afifiapar (OnK_ I ).

4. CTpyKTypA r{ coAEp)KArrrrE Ar.rcrlr4rurlrHbr (MoAynfl)
O6qa" oeMKocr6AoeMKocrr At4crlururr.rHbr cocraBJrrer 5 3aqgTHbre e.qr,rHr4ubr (Ig0 vacoa).

I/!
nln

Paagen

4lrcquuunn (reua)

F

o

Br.r4rr yue6nofi pa6oru,
BRIIIOqIUI CaMOCTOtTeJIbt{ytO

pa6ory cryAerrron u
TpyAoeMKocTb

(r vacax)

O6reu
yre6uofi
pa6orn c
nprrMeHeHfieM

IlHTepaKTHBHbr
X METOAOB

( Y uacu<l %o)

(Dopt'ru

TeKyqero
KOHTpOIt,

Qoprraa
npoMex$/ToirHo
fi arrecratlHH

a)

@

()
:E

(D

^-
(-)

O
t-

IMEXAHI,IKA

I KrHeuarr-rxa
nocrynaTenbHoro u
BparqaTenBHoro

ABT'I(EHI''

I 2 I 4 1/33

2 .{unaurlxa
nocTynaTeJIbHoto

aBrr(eHHt

2 2 2 n t/20

3 .{r-rnaur.rxa
Bpar{aTeJrbHoro

ABIDT(EHI,I'

) 2 I 4 t/33

A JAKOHbI SOXDAHEHH' A 2 2 I 4 tD0

II OCHOBbI
MOIEKYT.MHOT

I



OII3trKIIN
TEPMO.4tr
v

J Moreryrrpuo-
KUHeTFqeCK:If, TeOpUt
TA3OB

5 2 I U33

6 Pea.rrnue ragrr o 2 z I 1120 PefirsHr-
ronrponr Nol

7 .f,uenr,u nepeHoca 7 2 1 t/33

8 Haqara
TepMoaHHaMlrKu

8 2 2 I 1D0

III
3JmKTPIIIIECTBO
IIMAFHETII3M

9 Srerrprqecr<oe nore.
Hanprr(eHHocrb.
floreHquan

9 2 I 4 1/33

l0 3rerrpnqecroe nore
B npoBoaHuKax u
augneKrpraKax

l0 2 2 I i r/20

1l flocrosnsufi
enerrpr.rvecrufi ror

1l 2 I r/33

t2 MarnrrHoe nore s
BakyyMe u B

BerqecTBe

t2 2 2 I tD0 Pefi'rusr-
rornpom J\!2

IJ 9nerrpouartrrrHar
I.IHIYKqU-{

IJ 2 I + 1t33

IvKOJMEAHI.Ifl
U BOJIIIbI

l4 Mexanr.rqecrr-re
rore6anlit

14 2 2 I 1/20

l) 3lexrpolrarnurnue
xore6anr.r-fl

15 2 I 1/33

l6 BorHrI 16 2 2 I + 1/20

v onfl.Ir(A

l7 leoMgrpu.recxat
ONTHKA

t7 2 I I t/33

18 Boruogac onura 18 2 2 I 1/20 Pefirusr-
xorrponr J\!3

Bcero 36 18 l8 72 t8125 SxsaMeH
(36u.)



TeMarn.recKlfi n;ran AucqnnJrllHbl
I. Mexasrna

1. Bneaenne. flpeguer tlusunn. Meroarr Srlsrlvecxoro HccreaoBaHns: onbrr, rnrrore3a,
3Kcnepr.rMeHT, reopnr. Ba:rcuefiurHe gTanbr ucropnlr Susurn. Pols rplrszxn B pa3Br,rrr,rfi TexHHKl,r ]r
BJIIIJIHHe rexHLKH Ha pa3BHTHe <[nsuxn. Porr rpuslru r craHoBJreHhH nrur(eHepa. Crmr rfusuxn c
ApyruMn HayKaMr,r. Vcnexr.r corpeuenxofi $rcnru.

2. Kunelratura uocr.vnareruHoro ,ugl,IxeHl,lg. Kxneuaruxa KaK pa3Aen MexaHraKH.

Mexannvecxoe gaHrI(eHI,Ie KaK npocrefiura.e $oprraa gst.rlr(eHnr MarepHH. MarepualrHar rouxa (vacruqa).
Cucreua orcvera. llnepuuaJrbHble cucreMbr orcuera. Pagryc-rerrop. flpunqun orHocureJrbHocrn
farrirec. Tpaerropur. Pa4uyc xpransnx rpaeKropHn. IIusefi:aax cKopocrb n lnnefinoe ycKopeHne.

TaureHuualrnoe H HopMaJIbHoe ycKopeHns. Caror uexqgy lr.ruefinnun H yrJroBbrMr.r Kr-rHeMarrlqecKrnMq

BeJruqHHaMu. flocrynare.nrxoe gBH(eHHe rBep,qoro reJra.

3. .IIuuaN,rrEKa nocrynaremnoro .uguxeHr.rs. luuauuna KaK pa3aen MexaHr.rKH. fleposlfi raxox
Hrrcrona u noH{TIte nHepulraJrlgofi cnctevu orcvera, Bropoft :aroH HrrcroHa u lroHtrlle cl.tnbr, Maccbl

Il HMrrynbca. Ypaenenne ABHxeHHs. Tperrfi aaxoH Hrrorona x npeAeJrbr ero npuMeHr.rMocru. Cr.rcreua
MarepuanbH;rx ro.reK. IIeHTp nHepqran (qeHrp ruacc). Teopeua o ABrur(eHuH rreHTpa nHepuHH.

4. Bpauaremnoe agzxeHlre reepaoro rera. flonsrHe a6co.nrcrnoro rBepaoro rela. Mouerrr
ct'tlsI. MoueHt HMrryJlbca. Mouenr unep[uu. Teopeua lllrefixepa. VpaoneHr-re MoMer{roB (oBr3b
MoMeHTa HM[ynbca c MoMeHToM cralu). VparHeuue BpaulareJrbHoro ABT,DKeHHT rBepAoro rena
orHocnTeJrbHo Henogauxnofi ocu. Kuueruvecrae sneprrlr Bpar{arouerocr rBepAoro rena.
frpocnonu'recrufi or|$err. Cno6o.quue ocr.

6. 3aroHrr coxDanenr,Lt. 3naqeHse r.r coAepxaHr.re 3aKoHoB coxpaHeHfis g [4exaHr4xe. 3aroH
coxpaHeHrr.{ HM[ynbca. PearrHsHoe ABr.DKeHr.re. 3arou coxpanennr MoMeHTa tunylrca. Pa6ora,
gHeprHt, MolqHocrb. Cg.nsr MexAy noreHqnalrnofi sHepruefi u custofi. IloHrrue cHJtoBoro noJrr.
Koucepear:ueHrre H HeKoHcepBarxBHbIe cI,IJIbt. 3axon coxpaHeHnt gHeprllu B MexaHxKe.
Koucepearuanar v Avccvnarvnlaas cHcreMbl.

IL Ouronu MoneKyrspHofi Qusurn rr repMoArrHaMrrKrr
6. Monexyn.rDHo-ruHerfi.{ecxar reopIag r4.[eamuoro ra3a. OorosHHe noroxeHul

MoJIeKyJItpHo-KrnHgrHqecKofi Teopnu BellecrBa, Mr,rrpo- r,r MaKpococrotHr.rr cncreMbt.
Maxpocronuvecxfie napaMerpbl. flonqrue HAeanbHoro ra-:a. MorexylrpHo-K[Hernqeexoe roJrKoBaHHe
TeMneparypbl. quclo crenesefi cso6oAH MoneKyJrbr. Brgrrpennrr oHepr[r HAeanr,Horo raga.3axon
paBHopac[peAeJreH[s 3neprriH no creneHcM cgo6oAlr. .{aa:renue ra3a c roqKu 3peHnr MoneKynrpHo-
xr'rugrnqecxofi reopur.l. ocnoruoe ypaBHeHr.re MoJreKynrpHo - nlrnerr.rqecrofi reopur,r. vpaanenue
cocrorHrrr HAeanbHoro ra-ea (ypaeneune Knanefipona - MeHgeleena).

7. Pea:rrnr,re ragH. Culu uexuoleKynrpHoro asauuogeficreur n rasax. Yparuenae Ban-gep-
Baalrca. Hsorepuu peallbHoro raga. Meracra6u,rbHrre cocrorHur. Kpnrnvecroe cocrorHr,re.
BnyrpenHrr eueprHt peaJlbHoro rara. 3$Serr [:xoym - Tolrcona. CxrxeHue ra3oB H nolryqeHxe Hr,r3Krr(
reMnepaTyp.

8. SneMegrlr tbr.rguqecrofi ruHerlrru. Ilongrne o rfuruuecrofi KnHert,tKe. HeparnorecHrre
cr,rcreMbr. Bper',Ir penaKcarlnr,r. flsnoaus nepeHoca. .{ntftpysr,rr. KosQ$nquenr ,qu$QysuH.
Ternonpoeolnocrr. Koer|<[uqraeHr rerrJronpoBoaHocrn. Brsrocru (rrryrpeuHee rpeuue). Kosr[$rlquoar
Bt3Kocrr.r.,I[HnaN{Hqecxac u Kr.IHeMarlrqecKaut Bt3xocrb.

9. llepgoe Ha.Iaro reDI\.to,uuHaMLIKr,I. Crarncrnqecruft H TepMoAr,rHavuvecrufi uero4u.
Tepuognuaur.rvecK:t r cucreMa. Tepuogr-rHaunuecrcufi npoqecc. OcnosHrre repMoAr4HaMr,rqecKHe
noHrrr,rr: BrryrpeHHrr 3Heprr4r, pa6ora, rerurora. Ypannenr.re nepBoro HaqaJra repMoAl,rHaMHKH.
Terno€urocrr. 3asucHMocrt renroeMKocrn HlqrflbHoro ra3a or Br,r,qa npouecca. @opuyna Mafiepa.
Pa6ora, cosepnraeMtur ra3oM nplr r,Bonpoqeccix. Agr.ra6aruvecrufi npoqecc. Tenro€uxocm rBepabrx
TEJI.

10. BToDoe Haqaro repl{o,qruaMllrfi. PaeHosecHHe r{ HepaBHoBecHbre cocrorHHr cucreMbr.
o6paruune u xeo6pauuue npoueccbr. Kpyrooofi npoqecc (qur.n). @opuyrupomu Broporo Haqalra
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repMoAI'IHaMI'lKH. I{nx.n KapHo I ero KII{ g4r HleaJr;Horo rala. Temosue ABrirareJru }r xoJroAr,rnbHbre
Marrrr,rHbr. Maxcprtualrnrrfi KIIA reruIoBoro aBHrarerc. 3rrrpong.r. crarucuqecxnfi Bec
(TepMorHHaMHqecKau BepotrHoct). 3axoH Bo3pacranu{ gHTponr,ru. Crarncrnqecroe roJrKoBaHne
BTOpOTO HaqaJIa TepMoa[HaMUKu,

III. 9.nenrpuvecrBo u MarHer[3M
11. Srelren,trr reoplru norq. crarrpnrre r,r BeKropHbre norr a Quslrxe. fpa.uuenr cKa;rf,pHoro

norr. lureprenqH{ BeKropHoro none. Porop BeKropHoro nolr. oneparop faulrrrrona (oneparop
<Ha6ro). Oneparop Jlaruraca (<lauacuax>). Heroroprre nnrerpiurbHbre reopeMbr.

12. 3:rerrpuvecxuft saprg.
coxpaneHue H HBapHaHTHocrb 3apcAa. .{ucxpernocrr aaprga. 3anoH KyloHa. flonrrr.re
sJrekrpocrarHqecKoro noJrr. curosHe nnuj1iu (nunuu nanprxennocrn). flpuHqun cynepno3rrquH
sneKTpocrarnqecKHx nolefi. rlorox BeKropa HanprxeHHocrH. Teopeua faycca rrr'-
sneKrpocrarHqecKoro noJrr B Bar(yyMe H ee cBr3b c 3aKoHoM KyloHa. .{r<[<[epeHrrr,riLlbHar oopMa
reopeuu faycca. flprlueHenue reopeurr faycca glr pacvera noaefi.

13. florenulrar grerrpocrarqqecroro norg g nary.yMe. Pa6ora crJr gJrercrpocrarrqecKoro
nolr. I-{t'tpxylrqltt HalrpexeHHocrH oreKTpocrarlqecKoro nonr. floreHqr.ra:rurocrr (xonceprarunnocrr)
3Jrercpocrarr,rqecKoro noJrt, floreuqua.n. Pa-sHocrt noreHquanoB. cssgt vexay noreHlrHanoM It
HanptxeHHocrblo 3neKrpocrarHqecKoro noJtr. 3lerrpnqecxnft gunolr. 3.nerrpHqecKrafi MoMern
gnno.rr (gnnolsHrrfi uoueHr). florexqnal lr Hanpr)teHHocrb nonr ,qHnoJrr. Mouenr cul, geficrnyroulufi
Ha AHnoJIb Bo BHeUIHeM greKTpuqecKoM nore. 3neprlr gnnolr r gJreKTpHqecKoM noJle.

14. 3rexrpuqecroe nore g augreKmurax. cro6o4Hue r.r cBr3aHHbre 3aprabr B Ber{ecrBe.
Ctopouuue aapxau. Iloarpnste H Heflor{pHbre MorerynEr. Tunu 4r.relerrpzxon. I4onnaa, gJreKrpoHHarr

I{ opHeHraIIHoHHat nor.splr3allltH. flo.nrpnayeuoc$ MoJreKyJrbr. flonrpusosaHHocrr (eerrop
norrpuraquu)' ogHopoAHar ra HeoAHopoaHarr nonrpr€aqnH. cssgr noJrrpH3oBaHHocru c
noBepxHocrHor rurorHocrbro nonrpH3aqtroHHoro 3apcaa. .{ueaerrpnuecxa.r Bocnpt HMqHBocrb
BerqecrBa ri ed 3aBHcr.rMocrb or reMneparypu. Teopeua faycca g,rr greKrpfirrecKoro norq B

Au3neKTpHKe. Slerrpnqecxoe cMeuIeHHe (slerrpu.recxar uH,IyKrlrrr) B AlrgreKrpHKe. .{uelerrpu.recrar
npoHl{IlaeMocrb cpeqrt. BuuncaeHl-Ie HanprlxeHHocrn greKTpt,tqecKoro noJr{ B AggJrercrpr.rKe.
fpannvHue yclroRr,rt ny'r greKrpgqecKoro noJrr Ha rpaHlrre pae4e.na "glrs.nerrpur - 4ns.nerrpnx".
Cerneroslexrpuxtt,

15. Slerrpvqecroe nole nDono.unr.rron. pacnpege.reHue 3aprAoB B npoBoaHuKe.
3rerrpocraruveckoe noJre BHyrpH H cHapyxg npoBoaHHr€. fpaHuuurre ycJroB'r Ha rpaHr,rqe
"nposoaulrn-aatgryu". 3lexrpuvecxHe ceoficrsa npooogrqefi o6oroqnn. S,rerrpocrarlrqecgarr 3aur[Ta.
fpaunvHrre yc:rorr'rr Ha rpaxuqe "nporo4nur-gnsrexrpur". orerrpo€uxocrr yeguH€uuoro
npoBoaHrr(a, crrcreMbl npoBoaHnKoB I-I KoHneHCarOpa. 3rerrpH.{ecrar 9Hepnfi cHcreMbr roqeqHErx
:apr400. Sueprnr 3aprxeHHolo [poBoaHHKa, cHCTeMbr rrpoBoaHLl(oB r KOHAeHCarOpa. Sneprur
3reKrpocrarr,rqecKofo nont. o6r€uHar mornocrr, SHeprHH gJreKrpocraruqecKofo noJlt.

16. Ilocroqnguft grelopaqecxufi ror. Xapaxrepncrunh 3nerffpuqecKoro rora: rrlrorHocrb roKa.
cHJIa roKa. Vcnogue cyulecrBoBaHHt gneKrpnqecKoro rora. Cropounue cu,ru. Pagnocrr noreg1tuanoB,
Hanp.{xeHre' snercrpoaBHrKyrqarr cura (3AC). Kraccuqecra.s 3JrercrpoHHar reop[,
sreKrpo[poBoAuMocrH MeraJrJroB. 3aroHu Olra u .{xoynr-Jlenqa e gu{rfepeHqnalrHofi Qopue. 3axouu
orua r'r [.xoyrr-JleHrra B hHTerpzurbuofi $oprr.re. 3axon oua grr HeoaHopoaHoro ) racrKa uenfi. flparula
Kupxro$a. HeAocraroqHocrr MaccuqecKofi grexrpoxuofi reopr.u.r snercponpoBoAr.rMocrH.

17. Marnurnoe none g gaKvyl{e. 3aroH Aunepa. MarHHrnaq nH.e/KuHr. 3aron Euo - caaapa-
JlaruIaca. flosxrue MarHI,ITHoro norr. flpunqun cynepno3r.runH MarHrrrHbrx norefi. Marnnruoe nore
npruorr.rHefiHoro r.r KpyroBoro roKoa. cura Arunepa. MarnurHufi uoueHr. Burox c roxoM B MaTHHTHoM
nore. Mor'rerrr u.u, 4eficreyou1ufi Ha panry c roKoM Bo BHeu.rHeM MarHr-rrHoM nole. Ilrprynrqnr
Beroopa MaIHHTHOfi [HAyKLtHH. 3aron nolHoro rora (reopeua o q[rpKyJrruHH UHAyKTTHH MafHHTHOfO
nolr) r aaxyyve. flptlt'lenenue 3anoHa nollHoro roKa ,qrr pacqera MarHrrrHbrx nonet. MarHr.rrnoe nole
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IJlIrHHoro coJreHora,qa H TopoHAa. Manrrnsoe nsauuogeficroue roroo. Buxperoe none ABr.Dlg/rqerost
3apcAa.

18. .IIguxeHLIe gaDqxeHHoft .racrrlrlrr s grerrpuqecroN,r u r{arHurnoM norn<. Cula Jlopenqa.

,Ilprorewre :apnnenHoft qasm-Fr B greKrpuqecKoM r-r MaTHHTHoM nolni. 9tb$ercr Xorua- Vcroprre,m,r

3zrp')KeHHbx qafiuq.

19. Marnurnoe nore r neurecrge. floH-flflre MarHrrrHoro r\.roMeHTa aroMa. Murpo- r.l MaKporoKr.r.

Mo,lexynapurre roru. HauaruraqeHuocrr (rerrop HaMarHnrrrrBaHrrr). MarHmnar BocnpuriMquBocrb
BerqecTBa H ee 3aBucraMocTb oT TeMnepaTypu. 3aroH norHoro ToKa (reoperrla o rlHpKyJrrqriH
Hanp.sxeHHocrn MarHI.ITHoro no,rr) r eerqecrre. HanprxEnHocrb MarHHTHoro noJlt B BellecrBe.
MarnurHaq npoHul1aeMocrb cpeau, Hu4yrcqur MarHrrHoro noJrr B BerqecrBe. fpanuvxue ycnoBur AJrt
MarHmHoro flonr Ha rpaHuqe pa3AeJra AByx cpeg. Tunu MarHerHKoB. Tovrca Kropn. ,{oveHsr. Kpnsa.r
HAMATHHqHBAHI,I'.

20. SrermoMarnzrHas IrHayKulas. Onrn @apaAes. MarHrrHrrfi norox. 3.{C r.rH.qyKqur,r.

OurosHofi 3aKoH gJreKTpoMarnnrnofi r,rHAyxrlr{u (saxon Oapagea). Brrsoa ocHoBHoro 3aKoHa
gneKrpoMarHHTHofi HHAyKur.rH r,ta 3aKoHa coxpaHeH[r gHeprHH. flparulo Jlenqa (eaxou Jlenqa).
.flsreHr,re caMorHAyKuuH. Hnayrrnauocrr. HnAyrrr.rsHocrl r,'rnHHoro coJreHoHla. TorH savtrraHl,rs fi
pa3M6rxaH[r qenu. .flolenue ggaulrnofi rrHAyKrl]ls. Bgauuuar HHAyKrHBHocrb. 3ueprraa MarHHTHoro
norg. O6t€t"lHat nJlorHocrl gHeDrHH MarH[THoro nonr.

IV. Kore6anuq l,r BoJurbr
21. MexaHl.I.{ecrue rore6aHlls. Cao6ognue (co6croeuHue) H BbrHyxAeHHlre r<ote6asus,.

.{ur[$epeuquarsuoe ypaBHeHxe rapMoHHqecrnx Kone6aHr.rfi n ero peureHne. Xaparrepncrnxr.r
rapMoH[qecKnx rore6aHnfi. Sneprnx rapMoHHqecKHX ro:re6asnfi. Cloxenue oAr-rHaKoBo

HanpaBJIeHHbIx (cxa.nrpHux) rapMoHrqecKr,rx xole6aHufi. Merog rerropHoi anarpavurr. Br.renr.lr.

Croxenne B3ar,rMHo nepneHlr.rKynrpHux (eerropHux) rapMoHnqecKr{x xole6anzft. Ourypu Jlr.rccaxy.

.{raQQepeHqnanruoe ypaBHeHr,re 3at)rxaroqrx role6anrafi n ero peueHr.le. Anepuogr,uecxnfi flpoqecc.
9acrora n rooSQnqraeur 3arylriatll.fl. Jlorapn$ll.rvecnnfi 4expeuenr 3a'D/xaHHr n ,qo6porHocr6
role6are$noi cHcreMbr. ,{r.r$QepeuqHaaruoe ypaBHeHrle BbrHyr(AeHHbrx r<o:re6asufi u ero peuIeHHe.

Aumuryaa n Qa:a npn Blrr{Dr(aeHHbrx MexaHHqecKHx xone6asusx. Mexanuqecxr.rfi pe3oHaHc.

Peaonancrnre xpueue.

22. Mexanr.rqecrne nomrrr. MexaHngu o6parorauur MexaHHqecKUX romr s ynpyroi cpege.
llpogolrnue u nonepeqHble sorHrt. BorHogoe ypaBHeHrne H ero peueHHe. fapuonnvecxr.re BoJrHbr H rx
xapaxrepr,rcrr,rKH. flplrnqan cynepno3urlnu BoJrH H rpaHr.rqa ero rrpuMeHuMocrn. @atorar cxopocrb r.t

AucnepcHr gorH. floncrue o KorepeHTHocrr.t. llurepQepenqr.lr gomr. Crosque ronnu. 3<[Qerr,{onlepa
AJrr 3ByKoBbrx BonH. Ynrrpa- u r,rHQpa:eyxn.

23. 3JlerrDorr,rarHr,rTllEre role6aHr.r.r. .{n$$epenqraalrnoe ypaBHeHue Kone6aHr.rfi B

rore6arerssou KoHType fi ero perueHne. .{nQ{epenuxa:ruroe ypaBHeHHe 3aryxirorq[x
gJreKrpoMarHnrHbrx xole6aHnfi H ero peueHue. r{acrora r.r xoo$$r,rqrlenr 3alryrya*:as

3neKTpoMarHHTHoro rore6anr.rc. Jlorapnrfuuvecrufi gexpeuenr 3atryxanvl lr go6pornoc'rr Kolrrypa.

,{r,rQr[epeuqua;rsgoe ypaBHeHr-re BbrgyxreHH;rx gJreKrpoMarHHTHbrx xole6anufi H ero pe[eHr4e.
AMTUIHTyAa u Qasa npu B;IITJDKIeHH;IX gJreKrpoMarHr,rrHlrx roae6aHu.tx. PegoHanc e xore6aterlHot*.r
KoHType. Pe:onancurre xpuBbre AJrr HanpnreHr,rr H cHJrbr roKa. flepeueHnufi ror.

24 3rerrDor,rarnllrHrle eorgH. Oapa4eescxar u MaKcBeJrJroBcKarr rpaKroBKH rBJreHut
oJleKrpoMarHr,rrHofi nugyxqnn. Tox cueqenur. 3,'reKrpol{arHrrHoe noJre. Ctcreua yparuennft
MarceeJra. BonHoBoe ypaBHeHHe Anr gJreKTpoMarHr,rrHofo norr u ero perxeHHe. Cropocrr
pacnpocrpaHeHHJt 3neICrpoMarHHTHbrx BoJIH B cpegax. OcHoeHue csoficrsa 3neKrpoMarHnTHbtx BoJrH.

Berrop flofirrranra. I4r,lrrylrc slexrpoMarHHTuoro nors. lllrcara sreKTpoMarHr.rrHr,rx BonH.

V. Onrurca
25. Pacnpoctpanenr.re csera.{epeg rpau uy ag}x coea. 3lerrpouarHrlrHar nprpoAa cBera.

flpr.ruqrn fiofirenca. 3axoHu orpaxerur u npenoMneHr.rq. A6corrorHHfi u oruocurelurufi noKa3areJru
npenoMJleHut. flo.nHoe ax5rrpeuHee orpa)|(eHne. Caerorogu. feoMgrpHqecKas orrrr.rKa KaK npeAenr,Hr,lft
c.nyuafi roruonofi onrnxn. OnmqecKue HHcrpyMeHTr,r.
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26. l4rrepbepeauus csera. MoHoxpouarr.rvecKne r,r HeMoHoxpoMarnqecKr,re ronru. flpr.ruqun
cyneplro3HuHl'I H HIIIeHcuBHocrE npH ctoxeHHH cBeroBblx sorx. OnrHqeckar N[rHa ny t. OmHqecra.s
pa3Hocrb xoAa. Pac'rer nurep$epeHunouHofi xaprr. ru or AByx KorepeHTHlrx Hcroqnr.rxos. florocrl
paBHofi Tor[I[rH6r H paBHOfO HaKrrOHa. MHOrOrryVeOar r,rHrepQepeHqnr. cnoco6rr noJDAeHut
(oreperrHbrx rr)Aei. I4Hrep{eporrlerpu.

27. nuboaxuus csera. flpxnqun fiofireHca - OpeHelr. Merog soH Opeuelr. Ilpruolr.lrefinoe
pacnpocrpaHeHrre ceera. .{uQparqzr OpeHerr. .{r,ropaKllru opeuerr or Kpyr-noro orBepcrsr H
KpyrJroro gracxa. ,{n$parqr.rr OpaynroQepa or 6ecroseqHo Alnnnofi nprrr,rofi qeln. .{u$parqux m
ognouepuofi gu$paxquounofi peurgrxu. floHsrrae o ro.norparlr.l.r.

28. flongpugauvg cgera. EcrecrseHHufi x rroJrrpH3oBaHHrrfi csgr. Crenenr rroJrrprcaqur,r.
florrpuoaqnr cBera npu npeJroMJreHr.r[ H orpa:r(eHun. 3arou Epncrepa. florrpusaqur npu 4nofiHou
JIJAenpenoMteHI,Iu. flolrpongu H nontpu3allHoHH6re npH3Mbr. flolrpnaaroprr r.r aHa:rusaropu. 3axon
Mamoca. llcxyccrrennar onrr,Hecxarr aHrr3o'rponns. OmHqecrcar aKrHBHocrL BerrlecrBa.

29, nucneoclas. csera, Hoplranrua.r tr aHoMaJrbHuur ar,rcrrepcurl. Merogrr Ea6rroAer,u
ar.rclepcru. flpusuarzvecrrnfi r,r 4u$parquonurrft cnexrprr. flouorqenue caera. 3axon Byrepa.

5. OEPA3OBATEJIbHbIE TEXHOJIOTUN
I . Jlexqzonnar cucreMa o6yqeHnr (rpaguqr.rounrre JreKrIr.roHHEre r,r Jra6oparopHbre

galf,tffAfr) c IcrroJlb3oBaHr,reM npeIMeToB My3et JreKrluoHHbrx .ueMoHcTpauufi u
ycrpoficrB (plrsrvecroro npaKrnKyMa.
flpzueueHue MyJIbrraMe.qI,Ia rextollorufi: npoBeAeHlre JTeKTIuoHHBIX r,r upaKTl,rqecKnx
3awnvi4 c r,rcloJlb3oBaHr,IeM KoMnbrorepHElx npe3eHTaqufi, ,qerraoncrpalll4oHHbrx
Br.rAeopoJrr.rKoB c rroMorubro KoMrrbroTepHofo npoeKTopa, 3BM u TeJregKpaHa.
lllrQoprraaqv ouHo-KoMMyHxKarlrroHHbre rexHoJrorufi AJUr MoHr,rroprlHra, KoHTpoJrr r.r

orleHKr,r reKyrrlefi yqe6Hofi AerTeJrbHocTr,r cryAeHroB (r.rnrepuer, Skype, yue6uo-
MeroAr.tqecKl,rft KoM[JreKc BnfV na nnarQopMe Moodle r.r Ap.).

6. OIIEHOqHbTE CPEACTBA Anr TEKyTTIEIO KOHTPOJIfl
yCITEBAEMOCTII, [pOMEXyTOrrHOfr ATTECTAUIIn IIO IITOIAM
OCBOEHI4{ NI{CUUIIJIIIHbI u yqEEHO-METOAUTIECKOE
OEECIIEIIEHI,IE CAMOCTOflTEJIbHOfr PAEOTbI CTYNEHTOB

.II;n xorrpona pa6cnbr cry.qerroB, a raroKe rrr flr,rMynupoBnHr.rr cr4creMarr.rqecKoro
r.B)rreHr4r rrypca oli:lr.rKr.r B TerreHr.re ceMecrpa npe,rycMc[peEr pefrMnr-KorilpoJrr.r. oHr,r
npoBo,(rTcr B rrr.rcbMeHHofi (bopMe

Bollpochl AJrr npoBEAEHr4r pEfiTrrHr_KOHTpOJTEfr
Peft runn-rconrpo.nr.lM

1. JlIrrrefinas cropocrr u nzueftnoe ycRopenr.re. Tanrenqua:rruoe v HopMiIJrrHoe ycxopeHl{r.
Crrsr uexgy nrznefinmau r,r yflroBrrMr.r Kr.tueMarrrrrecrltMlr BeJIIlqr,rHaMr,r.

2' 3arosrr HrroroHa u [oHsrLIe r,rnepqzanrnofi cflcreMbr orcqera. flonsrue ctJr6r, Maccbr t4

r,rMnyJr6ca. Ypannenlre gar.rxenu.r.
3. Mouenr r,rHepqufi rera. Teoperraa Illrefinepa. Morr,renr crarur. Mouenr r.rMrryJrbca.

Vpanueur,re rrlouenron.
4. Pa6ora rE suepnrJr B MexaHrrKe. 3aronrr coxpanenux.
5. Cucrenra ypanueru-d raaolunarwna,r. .IlIla(eHlre reJr B xr4&ocrp< r,r ftBax,



6. Ilogxrue r,rAeuurBroro ra3a. OcHosnoe ypaBueHr,re MoJreKyJrrpno-K.rseruqecrofi Teopuu.
Vpannenue cocrorunr EAeaJrbnoro rata (ypannenue Knaneftpona - Meu4eleera).

7. Ypanuenue Bau-4ep-Baa;rrca. llsorepvrr pealbuhD( ra3oB.
8, Meracra6umHoe cocrorHr.re. Kputnvecxoe cocrotHl,Ie.
9. Bnyrpeuurx gnepr'l,rr peaJrbHofo ra3a,
10. 9$Qerr [xoyrr - ToMcoHa. Cxr.rxenue ra3oB r,r rroJr) reHr.re Hr.r3Kr.rx reMfleparyp.

Peftrunr-ronrpo.nrNe2
1. flwrelr.us flepenoca: 4lQ![y:nr, renlofipoBoAHocrb, Br3Kocrb,
2. Ocsonnne repMoAr{HaMl{qecKr,re noHtrur: BHyrpeuuqt gneprfir, pa6or4 rennora.

Yparueuue flepBoro Haqaula repMoAr.rHtultKu.
3. O6paruuue u neo6paruuue rpoueccbr. Kpyroroft rpoqecc (qurur). I{nxl Kapno lr ero

KfIf[ am r,rAearLHoro ra3a.
4. 3nrponrlr. 3axon nospacrauur gHTponfifi.

5. 3axou Kynona. HanprxeNuocrr gJrercpocrarr.rqecKoro noJrr. flonrn.re
gJreKTpocrarr.rqecKoro rroJrr. flpunqr.rn cynep[o3r.{qr[,r 3Jrerrpuuecrrx nolefi.

7. Teoperraa faycca 4;rr greKTpocrarnqec(oro rrolrr B BaxyyMe. flpuueHenve reopeMlr
faycca g.irr pacvera noleft.

8. florenqrar. Pagnocrr [oreHIItaJroB. Crrer ruex4y rroreurlr.raJroM ]r HalprxeHHocrbro
3JIe(TpOCTaTI{qeCKOfO IIOJI'.

9. flonrpr.rsonanuocrr. ,{uenercrpuqecKiur BocflpurrMql,rBocrr BerrlecrBa n ee 3aBr,rcr,rMocrb or
TeMrreparypBr.

10. Pacnpegelenrre 3aprloB B [poBoAHr,rKe. 3lexrpocrarr,rvecKoe rroJre Bnyrp[ u cHapyxa
rrpoBo4Hr,rKa. 3lexrpocraruvecra-r aaqrra.

11. XaparrepncruKr,r greKTpuqecKoro roxa v ycrroBlrr ero cfqecrBoBaHux. Pa3HocrE
noTeHqra:lJroB, sneKTpo,uBr{xyqat cr4rra, HanprxeHle.

12. Marnr,nnag r.rHIyKrlr4s. 3aron Euo - Canapa. flonsrr,re Marur,rrHoro nolr. flpunqun
cyneprro3t4llr.rra MarHr,rrurx uolefi . Marnurnrrfi ruolrenr,

13. ,{nuxeuue 3aprxeHH6rx qacrr,rrl B gneKTpl{qecKux n MaxHurHbx rroJUrx.
Pefi runr-rconrpo.nrj\&3

1. floxsrr.re rrrarnl,rrHofo MoMeHTa aroMa. Monerylrpuue roru.
2. Tr,rnrr rrlargeruxoa. Kpunar uarr,r ar:r.r4ttnBar.us' Tovxa Krcpu. ,{ouenrr.
3. Onrrr Oapanee. Marnursuft rroroK. 3AC r,rHA)'KqHr,r. Ocnonuofi 3ar(ox

gJreKTpoMafHr,rruofi nHAyKrIqu. flparr.rno Jlenqa.
4. Cso6oAHHe I,I BlIHyxAeHHbIe xore6agax. faprrronr,r'recxue MexagnqecKr,re rone6aHus r.r t,rx

xapaKTepr,rcrr,rKr,r. Sueprur rapuoHuqecKr{x MexaunqecKr{x Kole6anufi .

5. 3aryxalorque Mexanr.{qecKr.re rone6aHr.lr. 9acrora, xoe{t$raqr.reur garyxaH fl.,

roraprn$uuvecxufi 4erpeueur sarJ,r(aHur MexaHr.rqecrr.rx rone6anat,
6. Brnryxgenrrte Mexaur.rqecKfie rcore6anr.l.s. Mexanr.rvecrraft pe3ouaHc.
7. Mexanusl{ o6pasoranur MexaHtrqecKr,rx BoJrH B yupyrofi cpe4e. flpo4onbHbre u

fiofiepeqr{bre sorHrr. BorHosoe ypaBHeHr,re u efo pelreHue. fapuonuvecrlle BoJrHBr r,t ux
xapaKTepHcTxKr,r

8. Ko-ne6arelrxrrft ronryp. fapuonuvecrr.re gJreKTpoMarHr.ITHtre role6anus z nx
xapaKTepr.rcTr,rKr.r.

9. 3arlxarorque 3JreKTpoMarnr.rrune role6anur. rlacrora, roet[(f nqraenr 3?rryxauul,
roraplrqpuu'recruft gerpeuenr 3dryxa*ur^ gJreKTpoMafur.rrHrx roae6au[fi. .{o6pornocrr
role6aremnoro KoHT)?a.

10. BHHyxgeHHbre ore(TpoMarsprrrlre role6anza. AuuluryAa ra tpasa rrnryx4ennrx
3JreKTpoMarHr.rfi rrx rone6anlrfi .

I 1. Cucreua yparnenuft Marcserra. 3lexrpouaru[Tuoe rroJre.
12. 3lercrpouarHr,rrHarr npfipoAa cBera. flpllnqun fiofirenca. 3arouu orpaxeuur z

[penoMJreHLIt. A6conrornufi u ornocutenrnrni [oKa3areJru apeJroMJreH,rr. flornroe nulnpenuee
orpaxeHr.re. Cneroro4rr.

10.



Bapuaum I

l. 9acrnqa uaccoi m ,qBrrr(ercr 3aMeAJreHHo
no oKpJDKHocrn c qeHTpoM s ro.{re O co
cxopocrbro D. Vxagars Ha pHcyHKe

HanpaBJreHHr BeKTopoB yruroBofi cKopocrn
(D , MoMerrra lrMrryJrbca Z6 orHocl,rrelruo
rovxr,r Q npoeKqrxo MoMeHTa raMrryJrbca Ha

cs z L,, nopuatsto" lVr, TaHreHUIanLHoe

,Vt H flonHoe fr y"*op"rrr.

ocb epauleHun

2. Kar onpegen.rercr MoMerrr HHepqnu rena?
3. Kar onpegelrercr uouenr u,urr? Yra:arr
Ha ptfcyHKe BeKrop MoMeHTa .rnt ilg
ornocri're.flsHo ro.xH O.

7o1
Fl

of
4. florenqlra,rsuar gHeprur qacrHrlbr

onxcblBaerct BErparr(eHHeM Eo = 2x - 3*.
IIpu raronr 3HaqeHnr,r -x vacruqa 6yger
HaxoanTbct n paanorecurr?
5. CtlopuyrnpoBarb 3aKoH coxpaHeHnt
IrMrD{rbca. flpr.t xarux ycnoBHcx peiubHo
BblnorH.serct gror ganon ua 3eule?
6, Hanr.rcarr ypaBHenxe aBtlr(eHnl atrr reJra
Maccofi m B noJle cu:rbt tnxecru 3euln
(cuofi conporuueHnr npene6pevl).

13. Ourr,rqecra.f, AJrnHa []"Tu. Onuqecra.f, pa3Hocrb xoAa. Pacqer nuTepQepesq]rouHoft
I(apTHlrbr oT AByx KofepeHTHbD( r,rcToqHIlKoB.

14. flplruqr.rn fiofirenca - <Dpenenx. MeroA 3oH Openen.*. flpruonuneftnoe
paclpocTpaHeHr,re cBEra. Alr(bpaKqrar (Dpene.nr na KpyrnoM oTBepcTrrr,r r4 .qlrcKe.

KAIIECTBEHHbIE BOTIPOCbI AJI' IIOFOTOBKII K PEfrTUIIT-KOHTPOJIIO

Ocnonrr r.naccusecmoft MexaHlK[

Bapuaum 2

l. O4xopognufi Ar.rcK Bparqaercr c
3aMeAJreHr,reM BoKpyr ocu, npoxoArrqefi qepe3
qelrrp aucKa nepneHAHKyJrrpHo rurocKocrrr
.qr.rcra. Vxararr Ha plcyHKe 

rHanpaBJreHut
BeKropoB ymonofi crcopocrH (0, MoMeFra

-lHMnynbca ,0, yuoBoro ycKopeHHr eg,

MoMeHTa cltrbt M0 .

2. Ctfoplryllrporars reopelry lllrefiHepa.
3. Kar onpe4enercr MoMeHT lrrunylrca? Yxa:arr
Ha phcyHKe BeKrop MoMeHTa n"nyn""" Z6

oruocnlemno rovru O.

o '"l
FI

?
ol

4. florenqnalrHar gHeprur qacrlrlbr
onncbrBaercr BbrpoKeHheM Ep: 3xa - l2x. fTpu
KaKoM 3HarreHHH .r ycKopeHr.re uacrnqu 6yAer
panno nyro?
5. Crfopuyalrponarr 3aKoH coxpaHeHrrr
uexanlrqecxofi gHeprnu. flpu rarnx ycJroBr.rrx
peaJrEHo BbrnonHrercr oror 3aKoH Ha 3eu_ne?

6. Hanqcarr ypaBHeHr,re ABHTKeHHT Mr rena
uaccofr m, Ha Koropoe geftcroyer roJrlKo cnna
conpoTHBneHrrr, nponopq[oHaJrbHarr cKopocTu

1l



7. 3asucur'rocrr noreHqr.ralsnofi sHeprr,rn or
KOOpAr.rHaTsr npHBeAeHa Ha pr-rcyHKe.

Hapr,rcyfire rpaQurc rcavecrneHnofi
3aBI.ICHMOCTIT CHJTbI nOJIt OT KOOpAHHaTbL

napa6ona

8. Karcrae nonoxeHr.r.fl cJreAyroqero

),TBepxAeHr,rr cnpare4nnnrr? Mouerrr
HMIIyJlbCa TeJIa OTHOCHTeIbHO OCH 3aBUCrfl:

al oT Maccbl TeJIa;

6) vor'rerra culu;
r) noroxennr ocu;
r) cxopocru rela.
O6ocHosaru orneru.

9. r{erosex crour Ha Bparqarolrefic{ cKaMbe
Xyxoucxoro c r.DKerbrM crepxHeM B pyKax,
pacnono)KeHHbrM roplt3oHTaurbHo. Eclu
cTepxeHb noBepH),Tr, B BepTHKaJrbHoe

noJloxeHHe, To:

a) yMeHb[rETCt MOMeHT HHepIInH
CHCTEMbI;

6) ylrenrururcr yrnoBarr cKopocrb;
B.' MOMeHT HMnynboa CHCTeMbt He

H3MEHHTC';

r'., yMeHbulI-ITcr KHHeTHqecKat gHepfl,It
CHCTEMbI.

Bu6pars flpaBnJlbHlre yrBepr(4eHnr H

o6ocnosarr.

Bapuaum 7

l. 3anucars ocHoBHoe ypaBHeHne

MoJreKynrpHo-Kr.tHsrH.{ecKofi TeopHH.
2. Kaxoa cuuc,'r.tfyHr<quu pacnpe.qeneurar?

3. Hanucarr $op,"tyny onpe.qeneHut
cpe,{Hefo 3HaqeHr,rs HeKoropoi BeJrHrtIlHbI },
sHar Qynnquro pac npeaenenun f(x).
4. Tero nepexoAr-lr ag cocrosHHq I I
cocrorHHe 3 oAnH pa3 nocpeAcrBoM
npoqecca l-2-3, a gpyroir pa: l-4-3. B narou
npoUecce lr3MeHeHHe BH)ffpeHHe[ 3HeprHH
6onbure: LUr-2-3 nJfla
fat ugea.nrHsrfi.

(x : 0 - Bepuuua napa6onut)

LUta-t?

12,

7. 3asucl,Ilr,Iocrr cr IBr rroreHunaJrbHoro rroJr{ or
KOOpAHHaTbT npHBe/qeHa Ha pHcyHKe.
Haprcyfire rpaQnr rauecraeHsofi :asuclrvocrn
[or€HrIHarbHoE gHeprrrH or KoopAHHarbr.

8. Kaxne nyHKTbr cJreAyrouero yrBepr(.qeHHt
cnpase4rnnu? MoMeHT HHepuur,r reJra 3aBHcHT:

al oT nonoxeHHr ocH BpauleH[r;
6) rr.rOuenra culrt;
e) vaccu re.la;
fJ yfnoBoro ycKopeHur Tena.

O6ocnosaru orsETH.

9. B rarnx c[creMax orcqsra AeficrByror
qenrpo6exHar cn ta u cnna Kopnotuc{?

Morercy.napno-KnueruqecKaq reopus HAearbHoro ra3a H Haqara repMoAnHaMuxr!
Bapuanm 2

l. I{ro ualHaasrcr qHcJloM creneHefi cso6oarr
vexaHnqecxoi cucreuu?
2. Kaxoa cuucr yclroBr.rs HopMupoBrra Qyuxqlrn
pacnpe4e,reHtr?
3. Bupa-rurr BeporrHoqrb veper {ynrqraro
pacnpeaereHv.s.

4. Telo nepexoAur H3 cocrorHur I s cocro.f,Hxe
3 ognH pa3 nocpeAcrBoM npoqecca l-2-3, a
Apyrofi pa3 1-4-3. B xanolr npoqecce
H3MeHeHHe sHyrpeHHefi eHeprur.r 6olrure: A U1-

24 wra L Uu"t? laz H.[eanbHbrfi.
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9. 9ertry pauno qncro crenenefi cgo6o,qu ars
MoneKyJrbr coz c yrerortr rore6a]]eftHoto
aBI,rt(eHHt lrlolercyn?
10. B aslx cocyAax npr KoMHarHofi
TeMrrepar)pe xpaHr'rrcr no I uolrc raga. B
nepBoM cocyAe ra3 cocTolfr It3 oaHoaToMHbIx
MOJreKyJr, a BO BTOpOM - H3 AB)nGTOMHbrX.

Onpegearnr ornoueHHe BHJ,'rpeHHrx

eHeprr-rft srlrx rasos UllUz?

3.nerrpocrarnxa
Bapuaum 1

1. Cr[opuylnpoearb reopeMy faycca att
BeKTOpa l' .

2. Hanucart rpaHnqHbre ycroBufl Nv
HOpMaJrEHbrX COCTaBJI'IOUIUX BeKTOpOB

HanpD(eHHocTI,t I,I 9JleKrpr.{qecKoro
cMerleHrrr Ha fpaHHrle aBlx ar.r9JrercTpr.rKoB.

3. B qillr cMbrcn 3nercrpocrarr.rqecrofi
saurrrt?
4. {elry paBeH noreHrrnaJr B rreuTpe

3aprKeHHofo Konbrla qo? o6rrcHurr.(cr'.r.
pucynon)

5. Ilonac 3aprxeHHar ctfepa oxpyxeua
cdepuvecxuur,r cnoqMH aHgneKrplrxou (crr.r.

pr,rcyuox)

e=1.5 E

e=2

Ilocrpourr 3aBncr.rMocrb HanprrxeHHocrl{ or
paryryca E(r).

6. Orcnqeqoal cMbrcrr ,uorerrpraqecxofi

rl 'l 4I r+---rt+ +
l+W,

9. flpu xaxrx ycnoBr,r.{x (no p u 7) ra3 MoxHo
cvurat ugea.lrHuu?

10. B aByx cocyaa( npfi xounarHofi
TeMrreparype xpaHr,rrcr no 1 uo.nro raga. B
nepBoM cocyae ra3 cocror4r ra3 oAHoaToMHbtx

MOJreKyJr, a BO BTOpOM - r.{3 TpeXaTOMHbIX.

Onpe4elnrs orHorrreHne MoJltpHblx
TenroeMKocrefi gTHx ra3oB npr.r flocrorHHoM
o6rertre?

r.r nocrosunHft rox
Baouaum 2

l. CQoprrryrupoBarb reopeMy faycca 4rr

""oopu 
D .

2, Hanucars rpaHuqHble ycnoBl,It ry
TaHfeHrl[aJrbHbrx cocTaBltlounx BeKropoB .&T

^ 
b. ,u rpuu"pa3aeJla aByx alrgnelcrpxKoB.

3. Hanucarr aupaxennt aJnt mrorHocrlr 3HeprHLI

SJleKrpHqecxof o noJlt.
4. tlelry paBria HanprDr(eHHocrb B qelrrpe
3aprxeHHoro norrqa Eo (crtr. pracynox)?

\o
5. Ilorac 3apr(eHHat
cQepnvecrcuuu c.norur.r
pucyuox)

c$epa orpy)KeHa

ar,r9neKrpr.{KoB (cM.

flocrpolrru sarucnMocrb noreHlrl,IaJra or paal{yca

9(r).
6. (Dng[,recxufi cMbrcJI

t3

BeKropa



npoHldlaeMocrfi cpe&r.

7. f,Iro raxoe elexrpo,qsH)ryqac crrra?
8. Crfopuynuposars l-fi saroH Kr.rpxro<[a.
9. 3anricarr saroH Oua e loxa,rrHofi r[opnre.
10. Cy." uaco.rqecnofi slerrpoHnofi
TeopHH 3neKrponpoBoanMocTH MeftIJrJrOB.

I l. Paccqurarl urrpKyJrrrluro aerropa E no
3aMKr{yroMy KoHTypy ABCDA u clenars
BbtBoabl o noTeHII[anbHocTH nojl.s.

II
Bapuanm I

l. Pacxpurr rroHrrr,re. MarnHrnac
LIHIyKqx{, ee cMbrcr.
2. C{oprray.nraponarb 3aKoH noJrHoro roka
g-tt" 

"erropa 
-B .

3. Cr[opr'rynupoBarb rpaHnqHbre ycJroBxs

Mt TaHfeHuHaJrbHbrx cocTaBJltlotuHx

r"oopo" .8 r .F .

4. 9euy paBeH MarHr.rrHbrfi uor*reHrp_

Bmka c roroM I? Kyaa ou Hanpaa.neu (cu.
pucyHon)?

O
5. B .{€M 3aKlrroqagrcr raJreHr{e
gleKrpoMarHHTHo[ HH.qyKrlr.ru, qeMy paBHa
9,,{C? Crpopuyluporaru npanr.r,ro Jlenqa.
6.flpoao4rqax nepeMbrqKa ABD(ercr BAonE

npoBoArrqefi paMKH co cKopogrblo U B

MarHr4THoM ator" E. vxa.aatr nannag.nexxe
t HA/KTIHOHHO|O TOK4.

A

D

-D E.

Marnnrnoe noJre rr SJreKTpoMarnr.trnas rrHryKrIHt

.ronrpusouarrocru F .

7. tlro raroe uanpaxenrle?
8. Crpopruy.lnpoaaru 2-fi saron Klrpxrorfa.

9. 3anncarr sanon .{xoyn-e-JleHua g loralurofi
Sopue.
10. B q€u cocrot He.rlocraroqHocrb
KraccnqecKofi greKrpoHHof reop[H
snetcTponpoBoalrMocrn Iaera.rulog?

I | . Pacc.lffarr uHpr(ynfluuro 
""*.opu 

E no
3aMKHyroMy KoHTypy ABCDA H cAenarb BbrBoAbr
o noTeHrIr,IaJI bHocT[ noJlt.

Bapuaum 2
l. Ctfopr"ryluporarb 3aKoH Euo n Carap4 ero
tfuruuecxuft cuucl.
2. 3aroH norxoro roKa anr 

""*rop, 
,? .

3. fpauuuuue ycnroRvr nrr. HopMaJrbHr,rx

cocraBJrrrorur{x B"*topo" .D " ,.?

4.9erlry paBeH op6nralruufi MarHHTHbrfi

uouenr f, gneKrpoHa c 3aplaor e rl

cropocrrrc t) ?

Vxa:am ero nanpaolenue (cv. puc.).

b^o
e

5. -flrrenlre caMoI.IHA/KTIHH rt
BauMouHAyKrIHr,r, r,rx 3.{C.

6.Ilpoaogrqar nepeMblqKa ABrurtsrcr BAorb

npoBoA{rqefi paMKH co 
"*opo"tuo 

il u

MarHr,rrHoM none .F, Yraaatl nanpaareHue
T,IHAyKLUTOHHOIO TOKa.

14,



7. ,{au rpa<$nrc usMeHeHur MarHHTHoro
noToKa oT BpeMeHr,r.

Kar n3MeHrercr BeJrHqHHa 3.UC
onercrpoMarHuTHofi [H,ryKrll.tfi co npeueHeu?
Ilocrponrr rpa<f rx e(r).
8, flpauoyroarxrrfi npononovnufi slr.ror
IexI{T B rurocKocTll c AIIIHHbIM nptMbIM
npoBoAoM, rro KoropoMy nporexaer ror I.

,l ft
Burox r*ryr BnpaBo. florasarl
HanpaBneHr,rr ToKa, HH.ryqnpoBaHHoro B

BrrKe, r{ cujr, AeficrByroqr.rx Ha ero JreByro Ir
npaByro cTopoHbr
9. 9euy paBHa rll,tpKynrqur BeKropa

HanprxeHHocTl4 n no 3aMl(qrroMy
rorrrypy? Ha prcyure nor(a3aHbr: I - roxll
npoBoAuMocrH, i - MoreKyrrpHbre roKlr.

7. ,{aH rpar}nx nsMeHeHr.rr MafHr{rHoro noroKa
OT BDEMEHI'.

Ilocrpormr ryaOnK 3aBucnMocrr,r 3AC
3nercrpoMafHrrHoi rrH,e/KTIHH or BpeMeHr.r e(r).

8. flpruoyro.nsuufi npoaolouuufi or{Tor Jrexr{r
B rurocKocTH c AJILHHbIM nptMbrM IIpOBOAOM, nO
roropolry nporexaer rox I.

Blrror rcuyr anpaso. Iloraearb HanpaBJreHut
TOKa, I'HA/IIHpOBaHHOTO B BITIke, I{ CltJI,

AeficrByro[IHx Ha erc JreByro Il npaByro
cTopoH6r.

9. {euy paBHa unpKynru[r BeKropa
MarHrrHoE r,rH.qyKrlnr no 3aMKHyroMy KoFrypy
l?

l5



Il

I 0. flpupo4a <[eppoMarHerrr3Ma.

t3

1 0. Ilpupo4a gualrarHerH3Ma.

KOIE6AHHS I{ BOJIHbI

Bapuaum 2

l. 9ro Hagrrsagtcr alunofi BoJIHbl, BoJIHoBbtM
quClOt',t?

2. Kaxoga pa3Hocrb Sas asyx MarrrHr,rKoB

(eroporo orxou.rrorslro neploro) (cu. prcynon)?

Bapuaum I

1. r{ro narHeaercr $asofi
rore6ansq?
2. Karosa pa-auocru Qa:
(aroporo orHocuTeJrbHo
pr,rcyuon)?

Mexanuqecrcne

rapMoHrrqecKofo

aB).x MaTTHHKOB

neproro) (cr"r.

Rpafrnee norocrceHue

3. Toqra yqacrByer B nByx B3ar,rMHo

nepneHAnKyJrspHbrx role6anuqx. Kaxac

Qnrypa Jlnccax<y y(.;r) noryvaercr, ecru

I y -- 2cosnt ,
| . / ,^\
lx = 4cos\nt +fi t z).

4. C:roxrlre rparluvecr.u ABa rapMoH[r{ecKn(
oAuHaKoBo HanpaBneHHbrx xo.ne6aunr paeHrrx
nepnoaoB, Ho cMeuleHHbrx no Qase
oTHOCHTeJTbHO Apyr Apyra Ha 7r, aMrurHryabr
coorHoc.f,Tcr xar 3 : l. Byaer nra rore6aHue
rapuonuvecxuu? 9er'ry paBHa qacrora

croxnoro xore6aHH.f,?
5. ,{auo uanpaueHHe cMerueHHr qacrHr1.

KyAa ,qeuxcercr aolHa (areeo, nnpaeo)?

Kpa uee noroc{eHue

3. Toqra yqacrByer s anyx BsalrMHo

nepneHAaKynrpHrrx xore6ann.rx. Karcar Qrrypa
Jluccat<y fx) noJryqaercr, ecrlr

fy = 2cosnt ,

[.r =4cos(nl+n).

4. Cnoxrre rpa<|uqecKu aBa rapMoHr{qecKr{x
oAr,rHaKoBo HanpanreHnux xole6aHur, y
Koropblx qacrorbr coorHoc.srcs xan 1 : 3, a
aMrurHTyAbr rax 2 : l. ByAer rIta Kone6aHne
rapuoHuvecrnu? 9euy paena vacrora cJroxHoro
rore6anns?

5. .{ano HanpaueHHe cMer{eH[r vacrnq. KyAa
aBr.rr(ercr nolHa (u:reeo, enpaao)

6. Hanncarr grtf rfepeuqua.rruoe ypaBHeHHe

3aryr(aroufix ro:re6aHufi H ero perrreHHe.

Kaxos cMrrcr xosrltlraqr,reHra saryxawrr,
,ao6poruocru?
7. .{ano ypanneune rorxx
Y = A sin2n(t/T-x/)"), rrc A,
NO.IOXHTEJIT,HbIE BEJIHqIIHbI,

onucbrBaror norxy. 9elry paeHa
SOITIII?
8. I{ro raroe SasoBar cKopocrb, rpynnoBal
cropocrs rolH?

9. 9ro nagugaercr lrnrepQepenqnefi ronu?
10. Ilepuoa rcore6aHnfi npyxuHHoro
MarrHr{Ka paBeH T. Maccy MarnHHKa
yBerHrrnru s 4 paza. Kan nsueun'rcr nepuog
nore6aHufi?

6. Hanlrcarb sorrroBoe ypaBHeHue. floscHrrr ero
CMbICJI

7. Cueqeuue qacrurl cpeAbr e mocnofi 6eryuefi
:ryroeofi BoJrHe BbrpDr€ercr coorHorudHueu

\=En".cos(at-rct). Hafiru cropocrr cMer{eHHt

'{acrl,|tl B gro[ BorHe.

8. Kar o6pa:yercr crorr{arr sorHa? OnHcarr e€

xapaKrepHbre oco6ennocrn. Hanxcarr ypannexue
crorqefi BonHbr.

9. Kar o6pa:yrorc s, 6uenus?
10. 9ro HagHeaercr MexaHuqecxrnM De3oHaHcoM.
pe3oHaHcHofi .racrorofi?

T,X-
KOTOpbre

cKopocTs
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Bapuanm I
l.Ct[opuyruponaru npunqrln froftreHca'

2. Onr[qecxa.t arLIHa rryrx.
3. florocsr pannofi roluusrt.

4.,{r.rtf parunr OpeHelr.
5. EcrecreeHHufi H norflph3oBaHHbl[ cBsr.

6. Ha rryru ecrecrBeHHoro cBera noMeureHbl

ABe nJracrIrHKLt rypMaJIHHa. floue
npoxox(AeHr.rt IrracrHHKH I cBsr nonHocrblo

noJrflpH3oBaH. ECIU Jt U J2 - nHTeHCUBHOCTU

cBgra, npoueAuefo IUIACTI-IHKI,I

Onrnxa
Bapuanm 2

L CrfopuyrltpoBarb 3aKoHbI orpart<eHn.s I'I

npeJroMreHI,It.
2. Omri.{ecxat pa3Hocrb xoAa.

3. florocu pannoro HaKIIoHa.

4. .{nr[paxuru @paynrodePa.
5. flolrpuaaquu nplt orpalKeHun L

npeJIoMJIeHI,lH,

6 . Vrol Met(e/ tJIaBHbtMI,I IUIocKocrtMI'I

nonrprcaropa H aHaJIIEaropa paBeH 300.

Onpe4elure H3MeHeHI'Ie HHTeHcI-IBHocrli

nporxeArxero qepe3 HInx cBeTa, ecJIH yron Mexay
TJIaBH;TMH mocxocrrlru 6yagr cocraBncrr 45u.

coorBercrBeHHo I u2, u Jz:3Jr/4, qeMy roraa
6yaer paeen yroJl Mex,4/ nanpaelenr'rxuu OO

n O'O'?

BOIPOCbI K SK3AMEHY
I. Mexannxa

1. Mexanu.recroe ABraxegr,re KaK fipocrefirrraJr t[opva 4rr,lxenrry Marepl{fi. Cucreua orcqera.

Pa4ryc-rerrop.
2. 

-Marepualrnar 
rorrKa (rracrr,rua). Tpaerroprm. PaArayc rpunusHbl TpaeKTopI'M' Jh'rnefinar

cKopocrb lr mnefiuoe ycxopenlre. flocrynareJlruoe ABI'rxeHI'Ie rBepAoro reJla'

3. TanrenqualrHoe II HopManbHoe ycKopeHr.rr. ce.rsr MexAy JII4HefiHBIMII I{ yInoBbIMI.I

KUHEMATI,IqECKI,IMI4 BEJII{IMHZIMI,I.

4. flepnufi 3aKOH HbTOTOHa r,r rroHrTr.re uuepunalrnofi cficTeMBI OTCqeTa. Bropoft earou

Hrro, Ona u 11OHtTHe CItJI6I, MaCcLI I,I uMIIyJIbCa. Vpaanenue ABI'I1eHI'II. Tperr'rft :arOn HlrmOna

fi flpeAenbl ero [p[MeH[MOCTT'1.

5. Cu"t""a Marepnanbgbrx rouer. I-len1p r4gepquu (uenrp rr,racc). Teopelra o ABI'I1SHI4II

rIeHTpa r,rHepqllrl
6, flossrue a6coJIIoTIIo TBepAoro rela. Movenr raHepUuI'I TeJIa. Teopeua lllrefiuepa.

7. Mouenr cr,rJrbl. MoMeHT uMrryJrbca. Ypaaneulte MoMeHToB. Vpaauenue BpalrlareilbHofo

ABr,rxeHr,rr rBebAoro TeJIa orHocltreJlbHo HenoABI'IXHOfi OCfi .

8. 3axon coxpanenlrt I,IMnyJIbca, 3aKoH coxparreHl'It MoMeHTa uMrlyJrrca'

9. Pa6ora r,r sHepntJl B MexaH[Ke. Sneprnr xuuerrvecKaJl It rIoreIrIIHaJIbHaJI'

10. flonrrlle cluosoto IIoJUt. CBBr MeX4/ uoreru[rarnnofi gneprvef4 u cr4lroi4'

I 1. 3aron coxpauenl,n MexaHl'I'recKoi gHeprl{u.

II. Ouronu MoreKyrspnofi r[u:urn u repMoaltHaMrlrrr
1. floucrfie nAeanbHoro ra:a. MolerylrpHo-K,rHeTltqecKoe ToJIKOBaHI'Ie TeMIIepaTypLI.

MarpocronuvecK[e rlapaMerpbl cficreMbl'
2. nasJrcuue fa3a c ToqK[ 3peHr,rr MoneKyJItpHo-KI,IHeTI'IqeCKOfi reopur,r. ocHosHoe

]?aBHeHHe MoneKyn-f, pHo-Kr'IHerx'{ecKofi TeopI,tl't.

3. Vparuenue cocrotnl,It I,IAeaJIrHoro ra3a (yptlBueuue KlaneftpoHa - MeuAereesa)'

4. Vpaaneuue Bau-4ep-Baalrca' I'lsorepurr peaJlbHbx ra3oB.

5. Meracra6r.rmuoe cocro.eHl{e. Kpr'rruuecroe cocrosnl'Ie.
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6. Bnytpeuuxr sHeprru peaJrbHoro ra3a.
7. 900err ANoynx - Torrrcoua. Cxuxenze rasoB r,r fionyreHr,re Hr.r3KEX TeMneparyp.
8. -f,srenue uepenoca - au$(fysur.
9. .f,nnenlre flepeuoca - TelJronpoBoAHocrE.
10. -f,arenue nepeHoca - Br3(ocrb.
I 1 . Ocnongrre repMo.qr,rHaM[qecxr,re floHrrur: BuyrpeHHrr gHeprbr, pa6or4 TelrJrora.

Ypaluerure flepBoro HaqaJra repMoAr,rHrMurrl.
12. 3asficuraocrr TerrJroeMKocru u.uezlJrbxoro ra3a or Br,rAa npoqecca, Pa6ora, conepuaeua.r

ra3oM npH r,r3ofipoqeccax.
1 3. A.ryra6aruqecKr{fi npoqecc.
14. O6parrarr.rue u neo6parr,ur.rue npoqeccBr. Kpyronoft npoqecc (qEKr).
15. Ilnx.n Kdpno r.r ero KfI! Inq uAeaJrbnoro ra3a.
16. flpuuqlln 4eicrn[s renrosoro ABr,rfareJrr r4 xoJroAr,IJrbuofi MaIr[,IHbI.
17. 9nrponlrr. 3aron aospacranrrr gHTponr{rl.

18. Crarncrfi.recxr,rfi gec (repuo4nnauruuecKalr Beporrrrocrr). Crarxcruvecr<oe roJrKoBaHr.re

BTOpO|O Haqaira TepMoAr{HurMuKr.r.

III. S.nerrpnvecrBo tr MarHer[3M
1. 3axou Kyloua. HanprNennocm 3Jrercrpocrar[qecKofo floJrr. flonrrr,re

gneKTpocrarl{qecroro noJrr. Ilpuuqun cynepno3r.rquu ererrprvecxux nolefi .

2. floror naupxxennocrr,r. Teopeva faycca Anr gJreropocrarr.rqecroro rroJrr B BaKyyr\le.
3. flpnueuenue reoperr,tr laycca AJrr pacqera [oJrefi.
4. Pa6ora crur greKTpocrarr,rqecKoro rroJrr. I-{uprynrqur Haflprxeunocrr,r

gneKTpocTaTrqecKof o floJrr.
5. florenqrar. PasHocrr rroreurlualJroB. Cnasr ue:r4y [oreHrlr.raJroM r.r HarrprxeuHocrlro

SreKTpocTaTltqecKof o nollt.
6. Cso6oAHHe LI cBt3aHHbre 3apr.ubr B BerrlecrBe. Tunu 4aslerrpuxor. Zonnaa, gJreKTporrHa:r

r.r opr4eHTallror{Hiur IloJrrpll3auuu.
7. florrprtoeanuocrs. ,{uenerrpuqecKiur Bocrrpu[MqlrBocrr BerrlecrBa r.r ee 3aBr.rcnMocrl or

TeMrreparypBr.

8. Teoperr.ra laycca pyt gJreKTpl,IqecKoro rroJrr B AugJreKTpuxe. SlexrpuvecKoe cMeIqeHI,Ie,

.{lrsnerrpuvecrar npoHuqaeMocrr cpeA6r. Hanprxennocrr gneKTpl{qecKoro rroJrr B

AI,I3JIEKTPI,IKC.

9. fpauuwrre ycnoBr,r;r Arr greKTp[qecKoro noJrr Ha rpaHr.rqe pa3.qena "4r.renerrpur -
4lrsrerrpur ".

10, Pacnpe4ereur.re 3aprAoB B npoBoAHr{Ke. SaerrpocraruvecKoe fioJre BHyrplr u cHapyxl
rrpoBoaHr,rKa. 3rerrpocraruvecKair 3aruura.

1 l. 3nexrpoerr,rrocrl yeAuHennoro [poBoAHrKa, cucreMbr npoBoAHr.rKoB r.r Koulencaropa.
12. 9neprzr 3aprxeuubx yeAr.rueHHoro rpoBoanr{Ka, clcreMbr rrpoBoAHuKoB u

KoHAeHcaTopa. Sneprnx gneKTpl,IqecKoro norr. O6reMfia-f, nJroTHocTb 3HeprI,II,I 9ne(Tpr{qecKoro
IIoJIt.

13. XaparrepucrlrKu 3reKTpuqecroro ror(a l,t ycJroBr,rr ero cyrqecrBoBauu-r. Pa3uocr6
loTeHuuaJroB, sneKTpoABr,rxyqiu cuJra, HaflprxeH[e.

14. Knaccrlqecxag gJreKTpoHHrur reopur glreKTpo[poBoar,rMocrr.r MeranJroB v ee
He.{ocTaToqHocrb.

I 5 . BrnoA saKoHon Orraa u .{xoynr - Jlenqa u: srerrpom+x npe4craalemai.
16. Marnurnag r,ru.uyruIru. 3axon Buo - Canapa. flonsrue Maruaruoro nolr. Ilpunqm

cynepno3r.rqlrr,r MarHvrHbD( noreft. Marruttrft uolrenr,
17. Marnr,rrsoe nore npnr,rolr,rnefiHoro r,r KpyfoBoro roKoB.
18. I-lupxymqus Bel<ropa uanrursofi r,ru4y(q[fi. 3aros nonnoro rora. Manrurroe none

anr4HHoro coJreHor{Aa r.I Topolr.qa.
19. .{ruxeHue saprxennbrx qacrurl B sreKTpnqecKnx r.r MarHr,rrH6D< rrornx.
20. SQQerr Xoma. flplrnqr.rn 4eftcrBr.rr ycKopurerefi saprxeuurx vacruq.
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21 . flonrrue MargurHoro MoMeHTa aroMa.
22. Muxpo- I,r MaKporoKI,I. Monerynrpnrre rorr.r. Marnfirnas Bocnpur,rMru4 Bocr6 BerqecrBa,
23. 3aroH rroJrHoro roKa Atrt Marrrr,rrHoro noJrr B BerrlecrBe. HanprxeHHocrr MarH[THoro

nons. Marn[ruar npoHr.rqaeMocrb cpe4rr. I,IH4yrqr,rr Marur.trnoro floJrr B BerrlecrBe,
24. fpar*r.rore yc.noBr,Ir{ .rrr'rr Martr{ruoro floJrr Ha rp {pqe pa3aeJra,ryyx cpel.
25. Tr,rnrr MarHeruron. Kpuaar HaMarxr,rqfiBaur,rr. To.xa Kropr.r. .{ouenrr.
26. Onrrr Oapaner. Marnursrnl noror. 3AC nHAyKrlr,ru. OcHosHoi 3aKoH

gJreKTpoMarHr,rrnofi uugyxquu. Ilpanu.iro Jlenqa.
27. Callouulyxrlur r,r B3arrMor.rHA)'rqlu. Llngyrrurnocrr r.r B3rMMHar r-rHA1mrr,rsHocrr. Torut

pa3MbIKaI {r r,r 3aMErKaHr4r,

28, 9ueprlrr ltarru.rrrroro rroJrr. O6lelrHar nrornocrb gueprnn Marnr,rrHoro nolu.
IV. Kore6anuq rr BoJrHr,r

1 . Cno6ogurre v BbIHyxAeHHrIe xone6anu.r. faprraonuvecrue Mexanrqecr<ue KoJre$aHHr u ux
xaparcTepncTI.IKrr .

2. Sueprut rapMoHrrqecKr{x MexauurrecKrx role6anlrft. floncrl,Ie o rapMoHr,rqecxoM ri
aHmpMoHraqecKoM ocrlnJlJrrTope.

3. Cnoxemle o,qnrar(oBo HarrpaBJrenHbD( rapMoHr,FrecKID( xonedamd. Erleruar.
4. Croxesue B3rMMHo [epneHAxKyJrrpHrrx rapMoHltvecrr,rx rone6anuft. @zryprr Jft,rccaxy.
5. 3aryxaroqr,re MexaHr.rqecKr,te role6anr,rs, 9acrora, xoe$i[uqlrenr 3aryxa*uu,

norapu<[rr,rrauecruft 4erperr,renr earJD(ar ts MexaHnqecrnx rcone6anufi .

6. Brrnyx4euuble Mexaur.rqecKrae rone6agrg. AMlnnryAa u $a:a npu BbrHyxAeHHhD(
MexaHI,IqecKI,Ix rore6anu-f, x.

7. MexanIa.recxuft pe3onaHc. PegonancHrre Kp[B6re. Cootrtorueal,ls rr,rexgy 1[aaarrau
rrnryx4aroulefi cnirbr r,r cKopocrr4 [pr,r MexaHr,rqecKoM peoHarrce.

8. Mexanvsl,r o6pa3oBaHr.rr Mexaur,rqecKr.rx BoJrH B ylpyrofi cpe4e. IlpogonlHrre r,r

[oneperrHbre sorHrr. BorHonoe ypaBHeHxe ri ero pelreHr.re. faprrlornvecxue BoJrHbI r,r tlx
xapa(Tepr.rcTl4Kr,r.

9. @a:oear cKopocrb r,r Ar4clepcrrr BonH. Bonnosofi naKer r,t fplrrrroBrur cKopocrb.
10. floHsrlre o KorepeHTuocrr,r. I,Iurep$epenqrrr BoJrH, Cros.nre sornrr.
I 1 Kone6arenrurui xouryp. fapuonr,rvecrr,re gner(TpoMaxnr,rrurre xore6aHm u l,lx

xapa.KTepr,rcTr.rKu.

12. 3aryxaroque 3JreKTpoMarHrarune rone6asur. r{acror4 roo(frftquenr 3alryxanvr,
norapr,rrlrrauvecrr.rfi gerpevenr 3aryxaHnjr gJreKTpoMaxHr.rrHrx xone6anr,rft. ,{o6pornocrr
rore6arerusoro KoHTypa.

13. BunyN4ennbre greKTpoMarHr.rrnrre role6anzr. Avnnrary4a ra tf ara nruryNgeuurx
gJreKTpoMafnr,rrHux role6anufi .

14. (Dapa4eercr:ul Ii MaKcBeJIJIoBcKurt rpaKToBKr.r rBJreHIlr gJrercrpoMarHl,rruofi ungyrqr.rr.r.
Tox crr,rerqenur.

15. Cucreua ypansenr,rfi Maxcnerna. 3nerrpouarufiruoe rroJre.
16. Bonuosoe ypaBHeHue AJrr gneKTpoMarHr.rrHoro orr9. tr ero perrreHr.re. Cropocrr

paclpocTpaHeHl,tr 3JreKTpoMarH[THbX BOJrH B CpeAirx.
17. Ocgonurre csotcrBa one(TpoMarur.rrrrbx BoJrH. Sneprlu u rroroK gHeprlu

snerTpoMarHr,rrHlrx BoJrrr. Berrop lloftlruura. I,Iunylrc gJrerTpoMafHr,rrHoro floJrr.
V. Onrura

1. 9nerrporvrarHrarnar rrpupoaa cBera. flpunqnn fiofirenca. 3axonu orpaxenr,u ra

npeJIoMneHHt. A6conrorguft r,r orsocutenrnrni floxirareJrr{ [peJroMJIeHIlr. florHoe BIrvrDeHHee
orpiD(eHue. Crerono4rr.

2. Korepeuruocrb r.r MoHoxpoMaruquocrb cBeroBrD( BoJrH.
Bpeur u 4-nuua r<orepeHTuocru.

3. Onrr.rqecxac AJrr.rHa nyrlr. Onrri.{ecrar pa3rrocrb xoga.
KapTr,rHbr oT aB)r( KorcpeHTHbD( r,rcToqHnKoB,

4. flonocrr paanofi romquuu u paBuoro HaKJroHa.

Bperraeuuiir KorepeHTHocrr.

Pacver anrep(f epeuqr.ronnoft
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5. flpocrpancrreHHar KorepeHrnoct. Pagzyc rorepeHruocrr,r.
6. flpr'rltqun fiofirenca - @penerr. Mero.q soH @penerr. flpruonunefiuoe pacnpocrpauenne

crera. .{lrtppaxqr.rr (Dpenenr na rpynroM orBepcrr.ru r,r ar,rcKe.
7. .{uQparuur <Dpaynro$epa or 6ecronevno gllruuofi npruofi rqelu.
8. .{uQparqru @payrro(fepa na o4uorrlepnoft gurf parur.ronnofi perxerKe.
9. flonsrue o ronorpa(fuu.
10. EcrectneuHrrft r,r nonxpr,rsosaHnrfr cssr. florspfisaqus rrptr orpal(eHr,M n [penoMnenr,M.

3aron Eprocrepa.
1 l. flonapu:aqur npr,r 4nofiuotrt JryrleflpenoMiregr.rr.r. O6rrrcroseHsrri u neo6rrrnosegHrtri

rryqfi. Onru.recxar ocb Kpr.rcrzrffra, flornpusarlaouHbre rrpu3M6r. 3arou Marroca.
12. Hopuanrnaa r,r aHoMaJrrHaJr Aucflepcuu. MeroAlr na6lroAeHr,rr Aucnepcprl.

CAMOCTOflTEJIbH.{fl PABOTA CTY,IIEHTOB
rrpfiMepHbre TeMbr peoepaTlBHbrx pa6oT

1 . <Dusrxa - uayra rro3H{lnn r Mr,rpa.

2. flpocrpancrBo n BpeMq n ![usure.
3. Anrouarucaqur rfr,rsr.ruecroro gxcnepr,rMeHTa.

4. Anrorr,rarr.rqecKue r,BMepr,rreJrruEre ycrpoficrBa B gKcflepr.rMeH.ra:rrnofi $r,rsure.
5. Mo4elr.rponaHr4e rrpoqecca pacnpofipaueHr.rr yaapnoft BonHbr npfi B3pbrBrx B

pa3nurrHbD( cpeAax.

6. Penornoqv.r a guepreruKe.

7. floprgor r 6ecnopr,qoK B ullpe 6olsurnx MoJreKyn.

8. SxcnepuueuraJrrnble r,rccJreaoBaHr.rr gJIeKTpoMa.rHI{THoro noJlt 3eNr.ltr,r s o6racrlr
cBepr ,r3Kr.rx qacToT.

9. Illapona.r MoJrHrrr ta eg np]rpoAa.
10. Marsr.rrnoe nole 3eulu.
I l. @r,rgura nonylpoBoAHr.rKoBrx npu6opon.
12. Snexrpu.recrBo B xl,tBbrx opfanr.r3Max.
13. 3nexrpravecrlo n aruocrfepe,
14. Jlasepuo-l,lu4yqr,rpoBaHHbre rtrlpoAr.ruaMr,rqecKr.re BoJrHbr,

1 5. (DI.tsfiqecrue MeroABI pertrcrpaqulr 3eMnerprceHr,rft .

I 6. I,lcroqnr,rru Morrluoro yJrbrpa3B).Ka.

17. (Dr,rsuqecrlre MeroArr Bo3Aefictnux na netqecrro.
18. Bonoroxno-orrrnqecKr,re rupocKoflLr.
19. flpurr,reuenue 3aKoHoB $uruxr,r r co3.qa'rrrr lpnHqr{n}raJrbno HoBED( MeroAoB

o6pa6orxr,r BerqecrBa.

20. onrraro-gneKrpoHHbre npz6opu arr aBToMaruqecKoro KoHrponr rroAJr[HHocru
3ar{t{THbD( ronorpaMM.

Cnucor Moxer 6lrrb 3uaqr{TeJrbHo pacrutrpeH. Terrly peQepara cry.qerrrr
conracyloT c rrpeno.qaBaTeneM.

7. yTIEBHO-METOAI,ITIECKOE I4 IIHOOPMAIII,IOIIHOE
oEE CIIETIEHI4E II4CIIUIIJIT4HbI

a) OcHoBHar rr.rreparypa.
1. TpoQuuoaa T.I,1. O[sura: yre6nur rJrr Bbrcrlero npo$eccuona:rrnoro o6pasoranr,1r uo

rexHIrrrecKr,rM HarrpaBJreHnjrM / T. 14. Tpo(Durraona.- Mocrna : Ara4euur, 2012 .-316 a.: uI.,
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ra6r. - (Buctree nporleccuoua:rrnoe o6pa:onanue) (Eara,ranpr.rar) .- Ilpenur. yxaz.: c.302-
310 .- ISBN 978-5-769s-7967-7.

3. Kytneqon A.A. @ngzrca: Mexauura. Molerylrpuar Quaura. Snerrpuvecrro n
MarHerI{3M. 3rexrpouaruuruue role6anus r.r BoJrHbr. Onryrxa: )'.{e6xoe noco6te /A.A.
Kygneqos; Bnaguuzpcxlrfi rocyAapcrBeHHBrfi ynunepcurvr r.rrrlenu AlexcauApa fpxroprenuva
u HuKoras fpraropleerva Croleronrx (BlfY).- LIzp,.2-e, ucrp. u .qor. 2013-160 c.: r4rr. -
Bu6azorp.: c. I 55- 1 56. ISBN 978-5-998 4-0337 -8.

4. @ug:z,ra MeroAr,rqecKr4e yKa3a*vs. Alrr uoAroroBrr.r cryAeHToB x recraponauuro / A. O.
fanrlru [u ap.]; Bna,qurrarapcrlrfi rocy.4apcrreuuufi ynznepcr,rrer uMeHr,r Alercan4pa
fpuropreruva Lr Hfixoras fpr.rroprenuva Cro,neroarx (BlfV), KaQe4pa o6qefi r npuxnaguoft

$uzuwr 2013 .- 243 c. :- Eu6tuorp.: c. 242.

6) ,{onolnurenbHiur nrreparypa (no nn6opy u peKoMeHAarInrM nercropa).
l. Kypc $r.r:uxu: Vqe6uoe uoco6ue arrr By3oB / A. A. ,.{erna<f, B. M. .{nopcrurft. - 6-e uzs.,

crepeorun. - M. : AxaAerrlus, 2007. - 719c. : ra6l., un. - (Brrcuree o6pa-ronanue). - flpegr\,r.
yKa3.: c. 693-713. - ISBN 978-5-7695-3801-8.

2. Tpolpuuona, T.I{. C6opnlrx 3a.qaq rro xypcy <fusuru c peueHr,rqMu: Vqe6Hoe noco6]re Alc
ryaon / T. lI. Tpo$uuona,3. f. flasrona. -7- e ugr., crepeorrrn. - M.: Bucruar nron4 2006. -
589 c.: ur. - ISBN 5-06-004164-6.

3. Carerues H.B. Kypc o6u1efi $r.rsuru: yre6noe noco6ue Aru Bry3oB: B 3 r. / I,I. B.
Carenreg. - 7-e usA., crepeorun. - CII6.: Jlar,y,2007 - (Jlynme (JracctrqecKr.re yqe6ur,rKr.r)

(Knaccuvecxae yre6nax nr.rreparypa no (f uslrxe) (Yue6uuxr.r ,qnr By3oB. Cnequaarnaa
mreparypa). - ISBN 978-5-81 1 4-0629-6.

4. Bonrrenrurefis B.C. C6opaur< 3aAaq no o6qeuy rypcy rfr.r:uxz:.{n_r cry4euron
TexHr,rqecKr.rx ny:oa / B. C. Bonrxeslrrefin. - 3-e r,r3A., r{c[p. r.r 4on. - CfI6. : flporfeccur, 2003;
CfI6. : Kuuxnnir uup,2003. - 328 c.: u.n, ra6n. - (Cneqna;rxcr). - ISBN 5-86457 -2357-7 .

5. I4po4on V. E. 3ala'au no o6rqefi rf usr.rre : Vqe6soe noco6ue arrr By3oB I V. E. l/Lpolon. -
7-e usa, crepeorr.rn. - M. : EI4HOM. Jla6oparopnr snanufi, 2007. - 431c.: un. - (O6rqat

1|usura). - ISBN 5-94774-614-X.
6. 9epron A.f. 3aAaqnrzx no $r.rsuxe: Vqe6noe noco6ue .qJrs BTy3oB / A. f, Vepror, A. A.

Bopo6rer. - 8-e usA., nepepa6. r{ Aor. - M. : @r.rsr,rarrur,2007. - 640 c. : r.rn., ra6rr. - ISBN 5-
940s2-098-7.

BJ r.rrrTepHeT-pecypcBr.

1) XTO (XypHan Texsuqecroft tfu:uru). 3rexrponnar nepcur http://ioumals.ioffe.nr/itf/.
2) Xypnan <@lrslrKa r.r rexHxKa rroJrylpoBoaHr,rKoB). Snexrponuar Bepc s,

http ://j oumals. ioffe.ru/j oumals/2.
3) Xypual <(Dr.r:ura rnepaofo reJra)). Srexrponnar nepcur htto://joumals.ioffe.n/joumals/1.

I,Icnoltgosanrae pa3Hoo6pirHux yre6urx Marepr{anoB rroJryqeuHbrx r.r3 cafiToB
nrrrepHera nocpe.ucrBoM nporpaMMbr winDjVie 14 .qpyfr{x nporpaMM.
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8. MATEPIIAJIbHO-TEXHI,IqECKOE OEECTIEqEHIIE
AIICqIINJII,IHbI

l. Jlerquonnar norotrHrls ay rvrropvr (B), o6opyAorannar ay$u-, tsuAeo-,
MyrbrrrMe.qnfi HhrMr.r cp e.ucrBaMr.r.

2. Myzefi JreKrlr.roHHbrx genaoHcrpaqlrfi ayA. <B>, c ua6oporr.r AeMoHcrparlr4oHHbrx
npu6opoa.

3. Ha6op crafiAos u nzgeoQrurruon.
4. (Dnsr4.recxnfi nparruryu c na6opou ycraHoBoK u Bc[oMorareJrbHoro

o6opylonannr : ay t^.428-3, 429 -3, 426-3, 425 -3, 424 -3, 422 -3.
5. Ayau:ropur AJrr la6oparopurrx zauxruit, ocuarrleHHtur coBpeMeHHbrMr,r

[epcoHtUIEHBrMLI KoMlbroTepauu, o6regltnenHblMll B JroKtUIbHyro Bblrlr,rcJrr4TenbHyK)
CCTr I,I YKOMNJIEKTOBAHHrIMI,I rrCO6XOgNrUrTIr CTTCTCMHbIM I,I IIDI,TruI{UIHrIM
nporpaMMHBrM 6fig9usqsHy9rr{- ay l^.421 -3.

Pa6o.rar [porpaMMa cocraBJreHa B coorBercrBr,ra c rpe6onanuql'rr,r @fOC BO no
HalpaBJreHr.rrc 27 .03.05 <<Hxnosarr,rKa> (flpraxas Muno6pnayxu poccuu
or_ll anrycra J,{! 1006)

Pa6ovyro nporpaMMy cocraBr4rr npoQeccop xa(!e4pu OilIA SJ ,. / @ypon ll.B.'sIl

, - ),//-/2 Ky.reprar A.o.

PeqenaeHr

(upe4cranurenr pa6oro4arenx)

Ilporpanarrra o4o6pena Ha 3aceAaHr,rr{ xaqpe4prr <O6rqas u fiptrKra1rras. Qr.rsura>
rporoKoJr Ns_l_ or 30.08 2017 roga

3aoe4yroqufi xaQegpoft .{opoxror B.B.

Pa6oqas [porpaMMa paccMorpeHa u o4o6pena Ha 3aceqa:auLr yre6no-
uero4ravecroi.KoMzccrur HalpaBreHrirr 27 .03,05 <<Zxnosarr,rxa>>.

flpororon Nq I 29.08 2017 rorc

Ilpe4cegarelr KoMr.rcclr[ Moposos B.B.
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