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1. IIEII4 OC BOEHI4fl AI{CIIT4II"TII4HLI
Iferurrnz ocBoeHlrt,4l,rcuunnrznn tfvsuna tBJrrrorcq:
- nonyqenue cryltcHTaMr.r SyHnaueura,rtsoro

Aarr,Hefr[reMy pa3Br.rrr.rro JlI, rHocrr.r.

- Qoplruponauue Hayqnoto Mr4poBo33penr.rr 14 coBpeMeHHoro 1|lr:uvecro
- I43yrreHlie ocHoBHlIX QrBnqecKrri: tBreHr4ii u u4eirL; oBJraAeHI4e

rroHrrluqMu, [prrHrIr][aMLI, 3aKoHaMri r{ Teopr4rMu conperteunoft {ru:uru,
QU3UTIeCKOTO ICCJIeAOBaHLI', qTO [O:]BOJII4T OpIZeHTI4pOBaTLCT. B

rexuuqecxofi uuSoprraaquu.

Ouronuue sa,4aqrr Kypca (brrrrKr.i:

i. I{syreuue ocHoBHbrx (fn:rzvecrz.x ssreur.rfi rr v4eir; onn44enue rfo

rroHrTr,rrMr4, rrprrHrlr4rraMl4, 3aKoHar\4r.r u :rcoprrrMrr conpeuennoil {rr.r:uru,
drzsuqecKoro fi ccre.roBaHI,Ir.

2. Oopnauponanue Hayquoro Mr4poBo$peHns 14 coBpeMeHHofo

3. Onra,{eruze [prreMaMrr v Mero,4aMrr peureHr4.{ Korri(perHbD( 3altaq v3

{usuru, floMofarorqrrx B,4a;rrnefiruena pelrarr, nparTnrrecKue s4a\x.
4. OsHaKoa.{reuue c conperrreuuoit nayunofi anuapatypoft,

npoBsAgnur Suslr.recr<oro srcrreprrMeHTa r4 aBToMarr 3r4ponannoft xoiunlrorepHoft
pe3ynbraroB uslrepenuft .

5. @oputzponauue yMeHr4s B6rAeJrI4rr; KoHr(perHoe $usuuecnoe co,qeplKaur4e

3alaqax 6y4yrqeft crreq aJrr,Hocrrr.

2. MECTO ArrCqI4nrJII4HbI B CTPyKTyPE 0ltIOII
@ugura oruocnrcs K 6asosoii qacru OlIOlI.
Kypc suelrxu r.Brrsercr. qacrbro rroAroroBrc{ 6ar<ananpa no

<@yr4aveuram,Ha{ Itn(bopMarrrxa u nnrlopuaqrioHurre rexuoJronrlr) B .By3e.

TeM, qTO Br,rIIycKHIlK AOJDKSH, rrpr{MeH{.rr 3aKOHbr npr4polbr Ha rrpar{TrrKe, yMeT6

o6o6uarb 14 aHzuILI3LIpoBarr HlbopMar{uto, craBr.{T6 rleJrrz r.r HaxoAr4TL rry'tu vxoooouaTb 14 aHzuILI3LIpoBaTb r4H!popMar{r4.ro, cTaBr.{T6 rleJrrz r.r HaxoAr4TL rry'tu vx I
ycJIoBH.r'x (fopntuponannr Lr pa3BLrrLrfl. un$opuarluouuoro o6rqecrra. Anr groro
BJralerr KyJrbrypofi MrrureHris, cnocoOuocrlm K o6o6qeHi{ro,
antf opnaaquu, rocraHoBKe qenr.r n srr6opy nyreft ee .4ocrr4xenrrrr.

$lrrurca nornolur o3HaKoMr4Tbcq c coepenteuuoii nayuuofi annaparlpoft,
rrpoBeAenrzr Qlrsuvecr<oro gKcneprlMenTa 14 aBToMarrz3r4ponaHnoft x
p$yJrbraroB usuepenraft .

,{nr ycneunroro ocBoeuras nypca o6rqeii $uszrn neo6xo,q[Mbr, B

rr yMeHrrr r4x nprrMeHrTb rro Ar{cqulnrrHar\4: MaTeMaTr4Ka, r4HQopMaTI4Ka.

noAroToBKI,I A.nt ocBoeHI,It AIICqIInIIIHbI: BnaIeHIIe 3HaHUSMLI,

o6racrrz Klpca (bIz3r.IKn cpe4neii u!:onbr, Kypca uareiraarzr<r'r (42

irHTerpanbHoe rrcqrrcJreHrrr, BeKTopHar ute6pa, nexropHrrft auarus).

3. KOMIIETEHIII{I4 OE]TIAIOIqEIOCq, OOP
PE3YIbTATE OCBOEHI{fl NN4

B pesy:rurare ocBoeHrrr At4crlfinnrrHbr <Dusvra $opuzpyercx
KoMIrereHIII4t OIIK-1: cnoco6uocrb uorroJrb3osam 6a.gosne sHaHnx

MareMarr4ru u uuqpopua'ruxra, ocuoBurre tbaN'rr,r, nonrlenqurr, nprrnrlrrrrr,r

$yu4arteura:rr,uoii uuSopnarzroil u l*r$opuaquonur,rMrr rexuoirofrrrMr4.

o6pa3orlaHnr,



B pe:ymrare ocBoeHrl.fi $usuru c'6yrarouluiic.r Aorxen,qeMoncrpr4ponarl
pe3ynbrarbr o6pasonarux:
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.L/ Jnnr'b $ryHAaLL\49ttIi1J1.bH.bIp (I)r1Jl1r,1r'U]l.tt(, IIUtlXt]1X, Jilltullbt, A L|,uPjll1

conpeuennoft Qusur<u.
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/.) J l|lrcr'rr IlpsAUIi JJrnrb aAgr(BarHy}o

MI{NA. TIOHCTT' NOCTABITCITHVIO 3a,IIAqV.

uu.tspgaagHHuMy yp0BHru 3HAHZrr{

dtontranona'rr- ne3vlTr-Tar- caMotl

:t

cJreAcrBr,rr cOopMyr[poBanHoro pe3yJlbrara.

3) BJragerr cfioco6nocrbro r4cnoJrb3QBarb ocrroBnbre 3anoHr,r .rr(JHaJ

A.ucUr4nJrr1tl B rlpoq)gsull()tlaJrbHull AgtlI9JlbfIUUIr4, IJuMUHxlt, M€IUI]J)I n4itl

aHaJri43a v sKcnepLIMeHTaJIbHOtO I4CCJreACrBaHIrt.

4. CTPyKTyPA rr COAEPXAHT{E Ar4crlr4nrnurrbr (M

O6rqas rpyao6MKocrb ArrcrlrrrrJrr4Hbr cocraBJrrer 6 3aqeTHbrx enulr,Lril\ (276 \
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I MEXAHI4KA 2

1. Pom Naa'reMat:lrKra e

nsy'reHuu $usurz.
Hexoropue cnegeHr.rx

U3 MATEMATI4KI,I

1 2 1/s0

2 Kr,rneuarnra
nocryflaTerlHofo lI
BparqaTenbHoro

.4Bbr(eHH9

1 )1 TIJ.)

3 ,{nnauuxa
nocTy[aTeJr6Horo

ABI4)I{CHI4S

2 2 1 2 1/20

4 Bpaqare:l,noe
ABT.DKeHHe TBepAOTO

TEJ]A

3 2 2 3 ll25

5 3aronrt coxpalrenu.a 3 z I )\ 1/33

6 3leuegrsl uexanrar<u

)rr4AKocrefi u ra3oB
4 2 1 2 1tzj



7 3;reueHru
cnerlr4anr,Hot TeopHri
OTHOCI-JTEIbHOCTH

5 2 2 t\ 1125

II OCHOBbI
MOJIEKYJUIPHOIZ
OId.3LIKU14
TEPMOAI4HAMI4KIz

2

8 Mo:rexynrpao-
KLIHeTUqeCKM TeOpI4{
ra30B

5 2 l 3 1t33

9 3leueuru
K-lIaccnqecKof
CTATI,ICTHKH

6 2 1 2 1/20 Pefirnr
KOrJ.Tp(

If-
rrs Ns 1

10 Pealsune ra:sr 7 2 2 1t25

ll Ceoficrna xu4r<ocrefi
u TBepAbrx TeJI

7 2 I )\ 1/33

t2 S,teueursI

$u:rEuecxofi xunerarr
8 2 I 2 3 1/20

13 Haqa:ra
TEPMOAHHAMI{KH

9 2 2 1/25

III
3J]EKTPNTIECTBO
V MAIHETI{3M

2

14 3leveHru reopr.rz
NOJI'

9 2 3 r/33

15 Snenrpuuecxoe no,te.
Hanpxncduuocrr,.
floreuquaa

10 2 2 t/20

16 3rerrpr.rvecxoe nole
B npoBoaHllKax ra

AUSIeKTpr.rKax

11 2 2 3 1125

17 llocroqHHrrfi
3reKTplzqecKafr ToK

ll 2 I l/33

18 llnasr\aa 12 2 I 2 3 1/20 lefurH
(oH fpo

f"
nr, Il!12

19 MarHI4rHoe nore s
BaK)T/Me u B

BeI!ecTBe

13 2 2 1/2s

20 MarHnrHoe no,te s
BetllecTBe

l3 2 I 3 lt) t

71 3ler<rpovatuurnal
I,IHAYXTII'JI

t4 2 I 2 l/20

IV KONEEAHI4'
T{ BOJIHbI

2



22 Mexanuqecnue
no: re6arlr.s

15 2 z )\ uzJ

23 3,rexrpouarnuruue
Ko,'re6aHax

15 2 1 ,s 1t33

a^ Bornr,r to 2 1 2 3 1t20

25 3rerrpouarHarnoe
no;re. Cucreir,ra
ypaBHeHHfi

Maxcserna.

T7 2 2 )a 1t25

V OIITI4KA 2

26 feolrerpuuecxaa
OIITI4KA

17 2 1 2 1D0

21 BorHoga.{ on'rl-tna 18 2 1 2 3 1/20 Peiill
KOr'rTp

II'-
rnr N8

Bcero 54 18 36 72 27/26 3rc:al, eu (36)

5. OBPA:SOBATEJIbHbIE TEXHOJIOIIMI
1. Iler<quoHno-ceMr.rHapcrrur cr4cre[4a o6yreHr,rr (rpa4nquouurre

ra6oparopurre :arurur) c rlcrroJrb3oBar{ueM rrpeAMeroB My3e{ nerrlr{otrHbrx
u ycrpoficrn (frasrauecr<oro fipaxrur yMa.

2. llpralreuenlre MynLTr4MeIr{a rexnonoruft: npoBeAeHr,re Jrerrlr4our.t.brx r4

3arfrTt4i4 c I{c[oJI63oBar{I4eM .KoMrlblorepH},rx npeseuraqrafi,
Brr.ueopotr4KoB c noMotrlbro l(oMrrbnrepHoro npoeKTopa, 3BM t releerpa:ra.

3. tr4u$opuaquoHHo-KoMMyHr4r(aqrroHrrbre rexHoJrorutr ,ryrr MoHzroprrnra, KoHTpoJrt 14

'rer<yrueit fre6noii AerrerrbHocrrr cryAeHroB (nnrepner, Skype,
rounnenc B:rfY ua nnardroplre Moodle r-r 4p.).

6. OTIEHOqHbTE CPEIICTBA Anfl TEKyTTIETO JI'[.
yCIIEBAEMOCTII, IIPOMEX:yTOTIHOfr ATTECTAUTII U AM
ocBoEHuq AIICUIIIII4]HbI rr yTIEEHO-METO olD
OEECilEIIEHI4E CAMOCTO'ITEJIbHOIT PAEOTbI

.II,rx r<ourponx pa6ortl cryAerrroB, a raxxe AJrr crllMyJtrzpoBaurzrr crrcr$Marl,rileqKofo

rypca Sizsraru B reqeur're ceMecrpa rrpeAycMorpeubr pefirnmxon'rporu.r. Olrra

uzcrnaeuuoit $oprr,re



4. 3axoHrr Hrrorona 14 rronrrr.re unepqrza,rlnofi cucreMbr orcr{era. fIoR rue cltltt, tvt4ot:u u
I4M[ynbca. Ypannenrae 4nzNenur.

5. i{eurp clrMMerpr4r.r (uenrp rr.racc). Teopgva o gnuxeHrrr.r ueHrpa r.rHepqrdrz.

6. Morteut fiHepqrrr4 Tera. lleopetvra lllrefiuepa. Mouenr crznu. Moueirr urtlujrroca..

10. Cucreua lpanneruai raso4luama<ra. ,{nraxerue ren n )rfl4J6ocrn( r.r ra3ali.
11. llpanquu orHocI4TeJIbHocrI,I 3iiumrefisa. llocry:rar rrocrorHcrna cr(qpocr]a prera.

Jlopeuqeno coKparrleurre AJrrrur,i rr 3aMeAtreul4e BpeMeHrr. Pemr srzcrcrnfi r4MlyJr+c.
12. llousrue uAearbHoro rasa. OcHosuoe )?aBueHrre MoJreKyJrrpno-Kulreruvricrofi. reiopuli.

Ypanueuue cocrotHrrr r4Aeairruoro ra-:a (yppueuze Klaneftpona - Men4e;reena).
P eiirlrur-rcoHrp o;rr J\ir2

Vpanneuue uoltenton.
7. firpocronuvecrufi e$1per:r. Cso6oAntre ocu.
B. Pa6ora u eneprur B MexarrrKe, 3ar<onrr ooxpaneuna.
9. llonsrue cl,IJroBoro noJrr, KoHcepsarfisHrre 14 HeKoHceDBaruBl{bre c[,rrbr.

5. Ocnonnue repMoAr.IHal\.Il4qecKr,re [oHtrI,Is: BHyrpeHH.[t 3Heprur,
v paBHeHv e rrepBofo Harrara TepMoAr.rHaNIriKr4.

6. O6paraurre rz ueo6parzrr,mre npoqeccFr. Kpyronofi npoqecc (qurn).
Kfln Ars rraearbHoro ra3a.

7. 3nrponrl. 3axon nospacrarrr4r gHTporII4r4.

8. 3arion Ky:rona. Hanprxeuuocrr 3nexTpocrarlirrecKoro

1. Yparueuue Bar-4ep-Baa.ntca. I4so:repusr peal6Hr,D< ra3oB.
2. Meraqa6um,Hoe cocrorHr4e. Kpar.avecxoe cocrorr{r4e.
3. 3$$err {xoynr - Toucoua. Cxuxeu4e rasoB r.r non}nreHrae Hzsrux .reunefaryp.

4. -f,nneuur nepeuoca: 4rzSSy:z-r, TelJrorrpoBoAuocrr, Bs3Kocrb.

r{rrKJll Kapt{o H ero

roJl$. .tI

10. lloreuqual. Pa:uocrl rroreuUl,IarroB. Cnrsr lrex<4y rroreHlllralToM Lr HanpqxeHn
3IeKTpOCTaTI4qeCKOTO IIOIS.

i1. flolxplrsonanuocru. ,{us:renrpfiqecKar BoclpurzMqr.rBocrb BerlgcrBa rz ee] aarllcu
oT reMnep aTypbr.

12. Pacnpe4eneurre gaprAoB B lrpoBoAHt4r(e. 3:rex,rpocraruvecKoe flore nnyr$u a
rIpoBoAHr,rKa, Srer<rpocrarrzuecKtur 3arrlura.
Peiiruur-r<ourpo.nr}{b3Pefi ruur-r<ourpo.nr.)\[b3

1. XapamepucruKri sneKTprrqecKono roKa u ycroBr4.fi ero cyqeqtBoBarfut. Ila:uoor.l
[oTeHi{r.ranoB, 3neKTp o.qB1l)r(ylllaf cvJla, HallprxeHrre.

2. Manrrzrna-s lrr{AyKrlur. 3axoll Buo - Canapa. Ilonsrze MarHr4Trloro n!nx. Ilpr.in:qllu
cyleprro3r4rlr.Irz Marnrarurrx norefi . Marnururtft uorraesr.

3. flousrrae rltarur4THol'o MoMeHTa aroMa. Molerynrpune roxn.
4. Tunri naanreruroa. Kpnna-r uaMarHn qr,rBaHV s. Tourca Kropu. ,4ouesut.
5. Onur @apa4ea. Manrrnnrrrh noroK. 3IC r4uAynqurz. Ocuclnnoit 3rrKoll

sneKTpoMarurirHoft un4yrcquv. llpasz:ro Jlenqa.

7. Mexauzsl,r o6pa:onanrzx MexafihqeqKr,rx BoJrH B ynpyroft cpe4e. fl1bo4oru
flo[epeqHbre no:rurr. Bonuosoe ypaBHoHr4e I{ gro perueHlle. faplrouuuecnr4e BoJrHbI

u

6. Cso6o4Hrre H Bbruyx,{enurre xone6aur4s. fapnaonu'recrr.re Mexasuq$cKze
xapaKTeprzcrr.iKrz. 3neprr,u rapmoHr4qecKax MexaHuqecr<rax xone6aHrzji.

xapaKTeprlcTI4Krz.

8. Kole6aremnuft r<onryp. fapl,ronu.recrue 3neKTpoMarHrzrHrre nole$auu*
xapaKTepr,rcTr.rKrr.

9, Cucrerr.ta ypannenuft Maxcnelna. SlenlpouarHr.rruoe rroJre.

14 LI'(



orpDreHrre. Cnerono4tr.

KapTrzHbr oT,qBlx KofepeHTHLIX ucToqHr.tKOBi
12. llpunqnn frctrenca * @pengnx. Mero.{ 3oH (Dpenenx.

pacnpocrpar{eHr.re cnera. ,{u(ppaxUus Opeuerr Ha KpyrnoM orBepc:frrr4 r,r ,qrrcKe.

1 L Onruqecr<as .Urr4Ha [yrI,I. Ourlr.recSax pa3Hocr6 xoAa. Pacqer

Bapuanm 1

l. r{acrnqa rtacco n ABIdKercr sa[4e4reHHo
rro oKpyxHocrr.r c rIeHTpoM r roqxe (J co
cKopocrbro t) . Vrasarr Ha pr.rcyHKq

HanpaBjreHr-r{ BeKTopoB yrroBot cKopocrl4

0), MoMeHTa uM[yJrbca Z6 orHocrarelrHo

rounrz O, npoeKulrrc MoMeHTa lIM[ynbca Ha

cs z L", uopvant to" l,n, TaHreHuHrurbHoe

wT v norrJoe w ycRopeHVA.

ocb epou.tteHuf,

2. Kax onpegelxerca lroveHr rauep{rau r:na?
3. Kan onpe4enrercr rvroveur culrr? Vxenarr

Ha pHcyHKe BeKTop MoMeHTa " nt flg
orHocu'relrgo toqnu O.

zol
_lFI

I

OQ-l
4. floreuquallHar gueprur qacll4Ubr

onucbrBaerc.{ Bbrpor(eHr4eM Ep = 2x - 3xz.
flpu naxou 3HaqeHr4r4 .x uacrrlqa 6y.4el

KAIIECTBEHHbIE BOIIPOCb,I .[JJ' NO|OTOBK'I K PEfrTI4FI|-KO

HaxoAnTr,ct B paBnosecuu?
5. CQopr'aynupoBarr 3aKoH coxpaxeHu{
[iMrD4rr,ca. IIpu xalcax ycJroBt4sx peaJrr,Ho

BbrnoJrHfierct gror gaxon Ha 3eMne?
6. Hanlrcars ypaBHeHue ABrD(eHHr Arq rer4
Maccofr m B nore cIrJIbI uxecru 3elrnq
(curofi conporuoneHzr npeHe6peur).

10. 9rexrponarur4Tnar nprlpoAa onera. flpranqrzn fmfireHca. 3axonr,r orpatre4ra.a
rlperoMreHlrt. A6comornrrfi u orHocI4TenbIILIii nor<a3arera npeJror\4renr4 Jr. flo:rn$e nnyrpc.ut

Ocnonu r.naccr.rqecKofi MexaHLtKrl

Bapuaum 2

1. O4nopogHufr Auclr
3aMe,4JreHrreM BoKpyr ocu,
qeHTp ar.rcKa nep[eHAr4KyJrrpHo

4ucxa. Yna,:arr, Ha p[cyHKe

BeKTOpOB

HMrryJrbca

uoueHra culrr Mg .

"I
4 , floreHqr,rallnar sHeprr.rJr qao

onl4cbrBaercr BbrpiDl(eHtfeM En: 3xn - 12x,

2. C$opuynuponarr reopeuy lllrefi frepa.
3. Kar onpe4elrercr MoMeHr r.rMrryJtbca? yxf arb

Ha pncyHKe BeKTop MOMeHTa r4l,rnyrbca L0
ornocu{e:uHo ro,trcu O. 

I'(a ,.,|

Fl
^i

KaKOM SHaqeHLIIl r ycKopeHl,te
pasuo ny:rrc?
5. Ctlopuy:ruporarr 3aKoH
MexaHuqecrofi sneorr.ru. flor.r
peaJILHO BbITIOJIH.{eTC.S 9TOT 3aKOH 3eune?
6. Hanncars yp{tBHeHHe TJI'.
vaccoit m, Ha Koropoe geicrryer
coIrpoTI4BJIeHLlr,



7. 3asHcr4vocrl noreHqua.nrnofi sueprulr or
KOOpAr4HaTr,r rrpHBeAeHa Ha pHcyHKe.

Haprzcyire rpa$ar ralecrseHuofi
3aBI4CI4MOCT[4 CITJIbI ItOJIt OT KOOpAI,IHaTbL

nopo6ono

8. Kaxue rroroxeHrl{ cneAyro {ero
yrBepxqeHu.{ cnpale4rrdorr? Monrenl
rzMrryJlbca TeIa oTHocr,rTeJrbHo ocI,I 3aBl.rclaT:

a\ ar rrqnnrr rano.

6) volreHra curu;
n) noroxeurzr ocrz;

r) cKopocrn reJ.ra.

O6ocHosarr orse:rrr.
9.9eroeeK crollT Ha apauraroqeficr cravsg
Xyxoecxoro c rffr{eJrbrM crep)KHeM B p:r'Kaxt
pacnoJloxeHHbrM ropH3oHTaJIr,Ho, Ec:rr,t

cTep)KeHb noBepHyTb B BepTr,rKanr,Hog

noJIo)I(eHlIe, To:

a) yMeHblrrriTct MoMeHT r4Hepqnlj
CIICTEMbI;

6) yueHrlrrErcx yuoBar cxopocrb;
n) vouem uMnyJrbca cucreMbr H9

H3MEHI.ITC{;

r) yMeHb rnrcl KuHsrnqecrat BH€:prulI
CI,ICTEMbI.

Bu6paru npaBr.rJrLHbre yrBepr(4eH H-,r u
o6ocHoBarb.

Morery.nnpno-Kuneruqecrarl Teop4fl
Bapuaum I

1. 3anucarr ocHoBHoe ypaBaleHr4g

MoneKyJr{pHo-Kl,IHernvecroi reoplru.
2. Kanos crrarrc,r $yuxquu pacnpegelenul?

3. Hanucars Sopruyny onpeAeJreHat
cpeAHefo 3HarIeHI4.f Heroropoff BenI-IqHllbI Jri

anar $yHnqurc pacnpegereaux f(x). .

4. Te:ro nepexoAuT ras cocrom*m 1 4
cocrorHue 3 o,4l*r pa3 uocpe,4crBo[4
npoqecca 1,-2-3, a tpyrofi pas 1-4-3. B Kanor\a

npoqecce r8MeHeHrre BnyrpeHHefi oHeprx4
6ox.s]]]le: A,U1-y uttu
fas ulea,rrurrfi.

AUr,r-t?

8

(x : 0 - Bepwund napq6onu)

r) yrrororo ycr<opeHraf, TeJra.

rrAeaJbuoro ra3a H HarraJra repM[Ar.ruaqhrnu
Bapuanm 2

l. qTo Ha3brBaeTcr ritrcJroM cT---,r-l, ^-^^i-"
MexaHr,.recKo'cr4creMbr? 

€rleqeucBoot'461

2. Karos cMr,rcJr ycJroBr{r 
"oprroouf,* 4y*nrlrrt

^^^--^ - ^ - ^.,,.-oPawi,PwAwJrwnfl, i

3. Bupa:urs BeporrHocrr uepe{ Syr,rnrluro
pacIIpeAereHxq.

4. Tero nepexo4rar u3 cocrorHr.s 1 il cocrolrue
3 ogun pal nocpe,qcrBoM npoqecla 1-2-31 a
Apyrofi pa3 1-43. B nanou npoqepc,e
lnMeHeHrle nnyrpenHefi eneprnu 6o,rrrure: A U!_

24 uI A U1-a-3? las ugeaarnrrfi,

O6ocHogarr orserH.

9. B nannx cr4creMax orcuer:a 4eilcreyrcr
qeHrpo6exnax cula n cula I(opuo:riaca?



9. tlerrly panno qacro creneseft cso6oabl ,4rr
MoJreKyJrEI CO2 c yueroru ro:re6arenrnorq
4nraxenur uo:rery:r?
I0. B aeyx cocy.aax npu rcouHarHoft
TeMneparype xpanHTcr no 1 vono ra,sa. B
nepBOM COCyAe ra3 COCTOI{T I,I3 OA}IOaTOIVIHI'I4

MoneKyn, a Bo BTopoM - Ir3 AByxaTOMHLIx.
Onpege.nurr orHo[reHne Brr].,TpeHnux

eneprnfi srux rasos UlU? | ren,roenmoc'reri 9Tr4x ra3oB nplr

HanpflKeHHocTu H SJleKTpl.lqecrKoro I i

-- 1 c E

,;0""1#".i'".*"# ;,'"ffi #,#iil: | =';o"lJ#".i"iJf,"i?,ililiiii*lpiprcynor) 
I

| /--\f/^.\) | {/-;\)
\p

5. floras 3ap.f,)KeHH{ls cQepa onpyrreHa
cQepuuecrnuu cnor{Mt4 ArrcreKTpuron (cu.
pllcyuor)

E

llocrpol.rrr 3aBlrcuMocrb HarlprxeHnoclu or
papryca E(r).

6. Ou:aqecru.al cMb'cfl Arolerrpuqrtrofi

i:l
9. IIpu xarcrx yclonrux (no p u
cuararr ra4ealr,Hr,Iv?

10. B AB)rx cocyAax [pI4
TeMnepaType xpaHrrTcfl no I
nepBoM cocyAe ra3 cocrol4T H3

MOJreKyJr. a BO BTOpOM - {r3

Onpe4eluru CTTHOIIIEHI{E

ra3 r{o}KHo

--'l

o6r,eve?

3.nercrpocralurca u nocrogsur,rft rorcSreKTpocraTuKa n nocrosHHr,r[ ToK
Bapuaum 1 I Bapuaum 2

1. CQoprraynuponarb reopeMy faycca 4ff | t . CSopr.ay,rrapoBarb reopeMy liaycca tA:rr

nenropa E. I eexropa D .

2. Hanucart, rpaHuqHr,re yclourzr 4ln | 2. Hanncarr fpaHrilrHbre yc,fosur A1t
HoDMarbHblx cocraBJlglom,lx BeKToDoB | ;'' I TaHreHulranbHbrx cocraBJ,rrrcu.(Hx B$KTopoB I'.HObMaJrbHblX COCTaBJI.f,IOIIIHX BeKTODOB | 

'r'' I TaHreHullanbHblx cocraBJ,ItrcIqHx BeKTopoB I'"Hanpfl)I(eHHocTx H SIeKTpI.tqec Koro I I
cMelrreHu{ Ha rpaHHrle aByx Ar't gJreKTpHKoB. | 

^ 
D- ,u 

"our 
ue pa3reJra r.Byx .trr"ir*nmrnou.

3. B qdv cMbrcn oneKTpocrarn'recxoft | 3. Hanucars nuponeHr,rfl Anr nrrorH<]otr erreprlnr
salquru? | snerrpnuecxoro norr.
4. lleuy paBeH noreHrrr4an B r-(enrps | 4. lleuy paBHa HanpffKenHocrr, B rled'rl)e

\o
5. flonas 3ap,DKeHHar c$epa
cQeplruecrnun cJroflMH
pircynox)

e=3

flocrpourr, sanuulvocrr,
q(/).
6. (Drclrqecruaii

noTeHIIIraJrp or pa,qp[yca

cMbrcJr rreKTopa

KOMfl:aTIlrOfi



npoHl.trlaeMocru cpelFr.

7. llro raxoe s:rer<rpo4uuryrqar cula?
8. Ctpopruynlzponat l-ii sarou Krapxror[a.
9. 3auucat, sarcoH Ova r lonalruoft $opue.
10. Cyrl xnacczqecKofi elerrpolHofi
Teopuli SJreKTponpoBoAI4MOCTI{ MeTaJIJIOB.

11. Paccqurarr LlupxyJrrqurc reLropu E no
3aMKHyroMy ronrypy ABCDA H cAelarr)
BbIBOA6T O nOTeHIII{aI6HOCTL nOJLI,

A

D

Eo E.

Maruurnoe no.te u gl
Bapuaum I

l. Pacnprn:r noH.,rrr{e. Marl*nnas
r4HAyKIlru, ee cM6rcr.
2. C$opuyluponarb 3aKoH norHoro rox4
gn" 

""r.topu 
F .

3. CQoprrly:l-rpoBarb rpaHurrHbre ycroBuq
AJI{ TaHreHlMirJrbHbtX COCTaBJT'TOUIUX

BenropoB B " fi.4. r{elry paBeH MarHlrrHbrfi naolrerrf'
BLrrKa c roKoM I? Kyaa ou Haupanneu (cu,
pucynor)?

(

5. B qeM 3aKnrcqagTct rBJreHr,re
3neKTpoMaxHrzrHot r4HlyrolHr,r, qeMy paBHa
3,{C? C$oprvrylnponarr npanuno Jlenqa.
6.Ilporo4rrqa.r [epeMbrqKa ABr4xerct BAonb

nposo4.arqefi paMKa co coopocrs'o i) u

MafHr4THoM non" -8. Vxaga* Ha[nasroHue
HHAyKTIZOHHOfO TOK(7.

R

10. B qdrvr cocroar
rraccr.rqecroi 9JI€KTpoHHofi
sJreKTpOnpoBoAHMocrra Meraruos?

1 l. Paccqurarr qrrpKyJr.'ut{n
3aMKHyroMy KoHTypy ABCDA u
o noTeHuHarbHocTI,I nor.s.

t7

ERTPOMAI HI,ITHA'I IIHAYKIIIIfi
Bapuaum 2

1. CSopruynupoearb 3ar(oH Euo r.r {hnapa, {ro
$u:uuecxufi cvsrcl.
2. 3axon nonnoro rora llr lemopi 11.z. J.r^urr rruJrnur u rurr.a aJrx ggl(tupa] ,l ,

3. fpamauuue ycnoBur AJrr- qoprtraltnirx

cocraBJrrrorrr'X B"ntopo" F r -F

4.!Ienry paB€H op6ara,rrnufi !.aallrr.nr$Ifi
rtroir,renr f, sneKrpoHa c saplilov e u

cnopocruo D ?

Vrca:arr ero nanpaureHue (cna. puc.).

b^e)
5 . flereHr4e caMor.rHAyqllrH

Bar4Mor.rHItyKqua, ux 3!C.

6.Ilponoglrqa.r flepeMbrqna

npoBoArr{efr paMKH co

MarHr,rrHoM nole .B . Vxa:arr
nH,{yKrlr4oFrHoro ToKa.

10



E=rlls' llrdtl

7. ,{au rpaQux usMeHeHus MarHr.trHoro
noToKa oT BpeMeHr4,

Kax I.I3MeH.rrerc.g BeJrr4qI4Ha 3AC
oJreKTpoMarHr4THoi r.{HAyrrlrrr4 co npeveuevf,
flocrpoum rpa$ur e(/).
8. Ipruoyroltuuii npononounufi nuro4
JIeXflrT B IIJIOCKOCTI4 C IUIITHHbIM nptMbI[,I
npoBoAoM, rro KoropoMy nporexaer ron [.

lft
Bnror r{H}'r BrrpaBo. Iorrr:aru
HanpaBneHn.s Tor€, r.rH.qyqupoBaHHof o B

Br4TKe, I.I cI4Jr, AeficrByrorqr4x Ha ero reB,ylo H
[paByro cTopoH6r
9. r{euy paBHa rlnpxyJuqur Bexrop4

;-
Hanpr)KeHHocTlz n no 3aMKHyt-oMy
nourypy? Ha pracyune noKiBaHbr: I * loxu
npoBoArzMocTI,I, r - MOJIeKyJtrpHbIe TOKI.i.

8. flprnaoyro:rrusrfi nponolovusrfi
B mIOCKOCTH C AJII,iHHbIM nptMbIM
KoropoMy nporeraer rox I.

l-lo
L_l--

Bnrox rqH1,"r anpaao. florlsars
TOKa, r,rHAyqHpoBaHHoro B

AeHCTByTOTqHX Ha efo JreByro
cTopoHbr.

9. rleuy paBHa

MarHl.rrHofi I,IHAyKrIr4r4 no
t?

11



I1

1 0. llpzpoaa $eppoMarHerr.BMa.

Bapuanm I

l, 9ro Ha:brsaercr Sa:ofi
ro.ne6auul?
2. Kanona pa:nocm $as
(BTopofo orHocareJrr,Ho
przcyHon)?

t3

I 0. flprapoga gnarr.rarHerr.BMa.

Bapuaum 2

l. ilro nagbrsaerct 4llzuoft
qraclov?

2. Kaxosa pa3Hocrb t[as 4nyx
(nroporo otrocurenrHo nepnoro) (

// t

5. ,{aHo nanpan.neHrre cMeuleHrlt
ABlr(erc.rr BoJrHa (ueno, rnpano)

aB)ix MarTrrr.rKoB

nepnoro) (crur.

Kpa uee nonocrceHue

3. Toqna ) racrByer B ,qByr BaaMHo
[epfleHlr.tKyrqpHbrx none6aHmx.
$urypa Jluccaxy y(-x) no.ryuaercx, cc,rn

ll = 2cosnt ,

lx =4cos(nt+nl2).
4. Croxure rpa{uuecru ABa fapMoHuq€'crerx
oAHHaKoBo HanpaBJreHHr,tx Kole6aur.rr paeur,x
nepr4oAoB, Ho cMeuleHubrx ro Qagp
oTHOCr4TeJrr,HO Apyf Apyfa Ha 7c, aMrrJrr.rryAbl
coorHoc.rrrc.s r<ax 3 : 1. ByAer lu xo.ne6asne
rapuonrzuecnulr? ileuy paBHa rraorora
cJro)t(Horo no,re6allr.rg?
5. ,{ano Hanpan.neHue cMeuleHv.{ qacrr4rl.

Kyaa 4er,rrercl tolHa (nneno, lnparo)?

Kana.E

Ky,q?

\

6. Hanucarr gat[SepeHqaarrbHoe ypaBHeHue
3a'q,xarontrux KoJre6aunfi u ero peurer:r,re.
I{aKos cN{r,lcr xo:t|$uqraeHra :aryxaHr.rr,
.4o6porHocru?
7. ,{ano yparHeune no;rnu
Y: A sin2n(tlT-x/).,), rye A,
NOJIO)KHTEJII,H6IE B€JII,FII.iHbI,

onlrc;rBarcT nolny. r{euy panna
soIHtr?
8. Yro ranoe $aroBar cropocrr, rpynrroBa:t
cxopocrs nolu?

9. r{ro nasrrsaercs aHrepQepeuquefi aolH?
10. llepuo4 xo,:re6arufi npyxr4Htrroro
Ma.f,THHr(a paBeH Z. Maccy Marllnt4
yBeJruqurq u 4 pasa. Kan uaueHr.rrcx nepr.ro4
nole6annfi?

6. Hanucarr nonuoBoe ypaBneulre.
CMI,ICJ]

7. Cueqenue qacrrrr-{ cpeAr,r B
3ByKoBoi BoJrHe Bbrpaxaerct
(=[,,.cos(or-rx). Haiira cropocu
.racfl.Irl B grofr BorHe.

8. Kax o6pa:yerc.a crosqaf, gorHa?
xapaxrepHr,re oco6ennocru.
ctoqqefi sorHrt.
9 . Kax o6pa:yorc s 6uesus?
10. tlro Ha:rrsaercr MexaHrrqecxnM
pesonancuofi vacrorofi?

T,V"-
KOTOpBTe

cKopocTb

Mexanu.recrcue rcoledanun u ronnsr

rapMoHI,IrIeCKOrO

12v-
Rpa nee noroaceHue

3. Toqna yqacrrlyer B AByri Blall+zrro
fl epneghKynrpHsrx role6aua.sx. KArtax Qnrypa
Jluccaxry y@) rrorryqaercr, ecirr.t

fu = 2cosnt:'

lx = 4cos(n/+.n).

4. C:roxrare rpaQ\4qecKr.r ABa r.apMorr]nn"aa,*
oAHHaKoBo Hanpasleunrx xone6auuf , y
4. C:roxrare rpaQ\4qecKr.r ABa r.apMorr]nn"aa,*
oAHHaKoBo Hanpasleunrx xone6auuN, y
Koropbrx qacrorr,r coornoc.rrclr nar 1 : 3, a
aMflnuryabrxax2: l. Eyaer nH role$arltae
rapnaouzuecnav? rlevy paeHa Lracrora cjrolnHqro
rone6asns?

12



Bapuanm 7

1.C$opvynuponarr npnuqun fioftreuca.

2. Onruuecra-r 4luHa [yrra.
3. florocu parHofi rolrqunu.

4.,{uSpaxqu.n (Dpenem.

5. Ecrecrgeuur,lfi u nolrpu:otauusrfi ceer.

6. Ha nyru ecrecrBeHHoro cBera floMerrleHbr
ABe nrlacruHxr,r rypMiurnHa. Iloclp
npoxon(4er,IHt nracrI.IHKL l crer nonHoctuo
non{pr1l3oBaH. Ecstu J1 u -/2 * HHTeHcr.rBrrOcTr.r

cBeTa, rrpoueAuero TTJTaoTHHKL

coorBercrBeHHo 1 u 2, w I2=3J114, qeMy rorAa
6y,uer panen yror Menl4y HanpaBJrenuqr\rn OO
w O'O'?

h ll i) rr \\ l/ 12

0urura
I Bapuaum2

I t. c4op"yn"poBa'b 3aKorbr olparre'kt
] IIPEJIOMJIEHT4-{.

| 2. ontr"""*uo pixlHocrb xoaa.

| 3. llorocur paBHoi-o rraruroHa.

| +. 4"6punur" opayHro{epa.

I 
5. Iloirrpusauuu npli orpalKeHzr,t H
rrpenoMJreHH 14 .

6. Vro:r MexAy rJraBHbrMlt
flonqpu3aropa rr aHMn3aropa
Onpegenure a3lvteHeHlre
nporrreArxefo qepe3 }lr4x cBera, eclla

raBHbIMI4 rlJrocKocrxuu 6yge'r

-'i 't /l ;\ | : l1 i J 1,<{-1 J2*.hli I//p'/, I-J.G b-n-l ffi/.'i-ff | ",{ tlllI//,,;/ ; 
I^ l-)t '>{

ilpouexcyrovHafl arrecraquq rro LtroraM ocBoeHrrfl AHcrIun.ErrHr,I

BOI]POCbI K SK3AMEHY

1. MexaHraqecxoe ABr'(eHHe -". ro".l#;;T:;; o""**vn Marepxr'.c'dreMa (

flpuuqun oruocure:rrnocrn fa.nv:rex. flpeo6pasonaHu nlanunes, pagnyc-nerrop.

l, lvlexaHr{Ka
1. MexaHrdqecKoe ABra(eHHe xalc npocrefiura.r Soplra gnuxenxr Mareprar,r. cudreva o1c.rera.

flpuuqun oruocure:rrnocrn fa.nv:rex. flpeo6pasonaHu nlanunes, pagnyc-nerrop.
2. Marepualrua.r roura (uacrvqa). Tpaerroprar. Pagryc rpurusnu rpaexropr4r4. Jftane|ftna-a oKqpocrb

H flr.rHefiHoe ycKopeHr.re. IocrynarenbHoe .4BruIteHve rBepAoro reJra.
3. TaHrenqualrHoe r,r HopMaJrbHoe ycKqpeHr{e. Csq:r yerqy ruHeftnHvra n }rnlnslurr

KHHEMATNqCCKI4MII BEJIHIII{HAMI4.

4. Ilepnufi sanos Huoroua !I noHrlr e nrrepqza,rrHofi cncreMbr orcvera. Bropofi sar]on Hr,roloHa u
noHqrue cr4rbr, Maccbt t4 r4Mnynbca. Ypanoenue aBrDKeHr4r. Tperuft ear<ou Hlrorosa 11 npo;te4u erq
npHMeHHMOCTLI.

5. HenHepqualrnble crrcreMrl orcqera. A6collorHbre H ornocr{TeJrbHbre cKopoc'ru ll yc{openrae. Cunrl
14HEPIIHI,I.

6. cl,Icrer\aa Marepr4airbHr,rx rouer. IdeHrp r.rHepqnu (qenrp ruacc). Teopenaa o 4uufneHuH ,1o,rtpu
HHepquu.

J . noHqrve a6co:rrorno rrepAoro rera. Mouenn unepuuu rena
8. Teopeua lllrefiuepa.
9. Monaesr cunu. Mouesr I,MrryJrbca. VpanueHlre MoMeHToB. Vpannenue npaqarem{oro ,uBr4fcH,t

TBepAoro rera orHocr,rreJlbHo HeroABl.i)I(Hofi ocu.
I 0. fiapocronnvecxrzfi e$tperr. Ceo6o4nue ocr.r.

1 1. 3axoH coxpaueHlr.fi r4MrryJrr,ca 14 rperufi :aroH Hrrorona.
12. 3anou coxpaneHr.r.s MoMeqra rlMflyrbca"
I 3 . Pa6ora ra sueprrr n uexanure. Sneprr4r lrr{Helr4qecnar u nor€HrluaJlbHar.
14. flonmr.re cu,rosoro nonr. Cnlst uon4' ncrreHr{hajurofi gHepruefi u cnrofi.

h ll ',) rr \x- l/ I2

o'

I 5. 3anoH coxpaneHr,r{ MexaHrlqecKofi sneprnu:

12



16. KoucepparzeHsle v HeKoHcepBarHBHrte cuJrBI. Koncepnarranuax L4 Ar4ccn ar:aR*al
17.3a4auu MexaH r..t K [t xr4AKocre I n ragor,
18. VpanHeurae Siinepa.
I9. VparHeHue Hepaspunuocr:z. Vpanuenxe Eepnylnr.
20. Cucreiraa ypanHeHr4fi fa3oAr.rHaMrrKr.t.

2,1 . L\upt<yls\un cxopocrr.r. floreuquaJrrHoe r,r BuxpeBoe ABHlKeHu.s. Teopeua
22. Jlavnuapusrk n ryp6y,leHrurrfi pexnMbt reqeHr,rr.
?.3.TeveHrae n.rsnofi xrlgxocru. Ooprray:ra llya3efirs.
2.4. flpuwlun orHocuTeJrbHocru gfinurrefisa. po:t cxopocru caera, Ilocrylar

ceera. flpeo6pa:onanul Jlopeuqa.
25. Jlopenqpoo coKpaqgHue AJruubr u 3aMoAJregr,re BpsMeHH.

26. Pelrrnqucrcnuir r4Mnyrbc. B:anMocsrgr Maccbl 14 guepffiu.

IL Ocnonu MoJreny,fiflpgofi r[usurcn z repuoArrrraMnmr{
Lllourrlre HAeaJlrHofo ra3a. Moneryl.rpHo-nuHernqecnoe

Manpocnonuuecr<r.re napaMerplr cucreMbr.
2.Brry'rpeunx.r sHeprnq r.rAearbHoro ra3a.. ll4cno creneuefi cno6ogrr.

3Hepfr.r14.

3..{aeleuue ra3a c rorrnu 3peHur Mo.[enyJrrpHo-Kr{HerrrrrecKofi reopuu.
MoJreKyJrrpgoi.KIIHerrauecxofi reopuH.

4.VpanHenue cocrorHr.rr riAeaJrbHoro rara (ypanneuue K.nanefipoua - MeHge:reeua).
5.,{r,nauavocxue u crarr4crr,rqec(rze saroHoMepHocru B $usrane. Crarucrr,ruecnufi

cucreiuu. flonqrue o tlyurquu pacnpeAeneHrur.

6. Oasonoe npocrpaHcrBo. @agoea.f, roqxa, $asona-x luefina. Crarncruqecxoe
7. Pacnpe,4e.neune Maxceerra. CpeAHr.re cr(opopTra MoJreKyJr.
8. Eapouerpuuecxar Soprvry:ra. Pacnpegelenuq EoJrrqMaHa.
9. Pacnpe4e4euue MaKcne,'ura - Eo,'mqr\4ana.
10. Vpanuenne BaH-gep-Baanrca. Zsoreplarr pea,rru;rx ra3oB.
1 1. Meracra6ulruoe cocro;rHrze. Kpr,trurrecKoe cocrorHr{e.
12. Bnyrpennrr sHepm.{ pearr,Horo ra3a.

TOJIKOBAHAE

3axou

IrccJreaqBaHr].{

1 3. 3$Senr ftroyl.s - Tonacona. Cxuxeuue rasos H noJryqeHr,re Hu3Kux reMneparyp.
14. XapanropracruKa xuAr(ofo cocrorHrz.a. Eluxnufi noplgor.

crr4. @opr4yna

unr rBfpablx

.fl AIrrrpAIiIMa.

L cno6d4rroro

l, Vpanireuze

ra{ ril3or npa

15. IoeepxHocruoe Har$KeHr,re. Cunrr, nosuraKaroqrie na r<prisofi rroBeDxHocrr.t
Jlatrrlaca. CuaqusaHze u nanr.rJrJr.,rpHbre .sBJretrlr{.

16. KpncralluuecKar pe[rerKa. .{a.nlurafi nopg,4ox, Vnpyra.r u nracrr.rqecna.s
rer. 3anoH fyxa.

17. Oa:rr eeuecrna. I4cuapenne u roHAeHoaqut. fl,ranleHae ra rpucrzurJru3arlr4q,
18. flourrue cro:rKHoBeur4.s. Vnpyroe u neynpyroe cro:rKHoBeHr4e.
19. flpraqelruoe paccro.{Hue. 3$Qenrrauuoe ceqeHr,re pacceruui.. Cpeaunn

npo6era.

20. fnneHae nepeHoca - 4u$Sysux.
2l . -flrneHue nepeHoca - TennonpoBoAHocl.b.
22. flsnenue nepeHoca - Br3Kocrb.
23. OcuosHrre repMoAr4HaMr.tqecKrre noHj{Trdft BrryrpeHHrr 3ueprr4r, pa6ora, rerur

nepBoro HaqaJIa TepMoAr4HaMHKI,I.

24. 3anrzcrElrocrr, renroeMKocTr.t r4Aearr,Houo rA3a oT Bu4a npoqecca. pa6ora,
rI3onpoqeccax.

2 5. AAua6 arraqectuft npoqecc,
26. O6paruuue u neo6parautre npoqeccu. Kp1'roaofi npoqecc (qml).
2'7. I{nrc:r Kapno u ero KI,{ 4nr u4earr6Hor.o raga.
28. flprlnqun geicrBrlr remroBoro alr4rareJr{ r.r xoJroAr4Jrr,Hoff Marrrr,rHbr.
29. Sttrponux. 3anoH nospacrauul gHTponrrr4.
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30. Crarucrraqecxzfi eec (repvo4uHaMr.iqecx4r repo.rruocrr). Crarucrnqecnoe
HAI'IAJIA TEPMONT,IHAMI,IKII.

III. 3,rexrpuuecrBo r,r MaruerrrsM
1. 3axou Kylona. HanprxenHocrr greKTpocraruqecKoro noff. Ionqrue

rrpIrHIIun cynepl]o3urluH 3JeKTpHrrecKI,Ix no.flei.
2. floror ualp.axeHHocru. Teopeua faycca,4lE sJreKTpocrarriqecKoro rrors B
3. flpuueHeulre reopevrr faycca g.nx pacuera uo:refi.
4. Pa6ora cul eleKTpocraruqecKofo nolr. I_lrzptrylaqn{ HanpfffteHHocrr4
5. florenqHal. Pa:nocrr, rroreHrluaJroB. Corsr uex,4y roreHqr4alroM r.r

tjleKTpoc faTHqecKofo floJlt,
6. Cso6oAnue u cBr3aHHBle 3aprA6r B lBer{ecrBe. Tunn 4uslexrpreroe. tr4onnal,

opHeHTarluoHHas nonrpr4arlus.
7. flolapr,rorauuoctr. fluenerrpr4r{ecxa-f, Bocrrprdr,rMr{r4Bocr}, BertrecrBa r{

TeMIlepaTypbr.

8. Teoperraa faycca 4lr gJreKTpurIecKoro rlor.s B Ar4greKr.pr4Kc.

AHoreKTpHqecKa{ npoHllrlaeMocrr cpe.4r,r. Hanp4xeuHocrb gJleKTpvqecKoto rroJr.r B
9. fpaHuvHue ycloBfi.f, Aflr oreKTpur{eaKor! no:r-s Ha rpaHnr{e pa3AeJra -Ar4sJreKTpr,rK _
10. Pacnpe4eleuue 3aprAoB r nporo4nu(e. OlexrpocrarlruecKoe rroJre

npoBoAHrrKa. SnempocraruuecKa.rr 3a Ir.rra.
I l. Slenrpoevnocrr y€AuHeHHoro rrpoBoAHrlxa, cucreMbr npoBoAHznon 14

12. SHeprr4r 3aprneHHbrx yeAr{HeHHoro nppro4nrzxa, cucreMbr npoBoAHur(oB u
SHepruq 3renTpocraraqecKoro noJrr. O6r,evHas n:rornocrb gHeprnz

13. XaparreplrcruKr,r 3rerTpr,rrecroro noJlr 14 ycJroBr.rr ero cynlecrBoBaHlrr.
9JIeKTpOABIDITXtraT CI,IIa, Hanp.gnteHHe.

14. K.naccu.lecxar gJreKTpoHHa.{ Teoprxr 3Jr$KTppnpoBoArrMocrr.r MeralrJroB r,r ee
I 5 . Bueoq saxouon Ova u f{xoynr - JIeHqa }ts orerrpoHHbx npe4cra.nneHufi.
16. HoHusaqux voJreKyJr v aroMoB, penovfiunagu_r zoHos. pa6ora uoHrzsauuu. y
17. Hecalrocro.sremur,lfi u caMocrosrelrnuft rr,a:onrre pa:pr4rr.
18. floH.Erze o mra3Me. Cnoco6u co3AaHr4r maguH. Knasusefirpa:unocrr,

paAayc gxpaHnposaHr.trr. [[a3r\4enHaq qacrora.
19. Hu:roreuneparypua{ Era3Ma r4 ee npuMeHgHHe.
20. Bucor<orevneparypHa, nna:ua. Ilpro6,neMa ocyIr1ecrBJrcHrll yrlpaBJrreMoro

cr4HTe3a.

21. 3aros Aunepa. Marnnrnas r.rH,qyKurrr. 3axos Ezo - Carrapa, floHsrpre
llpuuqnn cynepno3r.rrtrr4r,r MarHrzrHbrx uonefi . Marsrarnuft uolreul.

22. MarHvrnoe none nprvo:ruHefinoro r4 KlpyroBoro roKoB.
23. L\upxy:tx\ur. BeKTopa MarHnrHofi nup,yrqna. 3anos noluoro roxa. MarnurHoe

coneHoHAa r4 TOpOHAa.

24. Marrurnoe sgaralro4eiicrnree roKoB r{ e,4nHurla c}iJlbr roKa * aMrlep.
25, Husapuauruocrb gJrerTprlqecKofo 3aprrAa. Br.txpeeoe rIoJIe ABr4?Kyulero cx, 3apflAa.

perxrusucrcxufi s$$er<r.
26. {u,rNeHlre saprxeHHblx rlacrr.rl( B orerupllqecKux ri MarHlirHbrx fio:rrx,
27. 3Q$exr Xo:ua. flpr,rHqun geficrnrax ycnopurelefi saprr(eHHbrx qacrzrl.
28, flonsrue MarHlzrHofo MoMeHTa aroMa.
29. Muxpo- u varcpororn. MoJleKyJrrpHbre ,ronr4. MarHnrHas Bocnplrr4MquBocrr, Be
30.3axoH rroJrHoto roKa AJrq MarHurHoro loJrrl B Bel{ecrBe. Hanplxeunoc.tt

Malnnruaa nponnrlaeMocrr, cpeAr,r. Hngyxqlu M?rHr4THofo rroJr.f, B Ber{ecrBe.
3 l. lpanuurrsre ycloBrlJr ,4rrrr MarHr4THoro nonfl Ha rpaHrdle pa3.{ena AB}x cpeA.
32,. Tunu MaxHerr.rtoB. Itpnlar nauarm,ruuBanuq. Toqxa Krcpu. [oneuu.
33. Onsn (Dapater. Marnrarrufi norolr, O.{C nHAyKquH. OurosHofi saroH

i5

r4HAyKrrr4n. Ilpanralo JIeHqa.

BTopofo

K'rpr4Ke.



34. Cauouulyxqvs. H B3avMouH1yrqur. HngyrrunHocrb r.r B3aJ,rMHaJr

PA3MbIKAHH' I,I 3AMbIKAHI,I{.

35. Sneprru MarHr,trHoro norq. O6rerdHar nJrqrHocrr, sHepruu MarHlrrHoro noJrrr.

IV. I(o.ne6anr.rs rr BoJtHbr
1. Cno6o4nue u Br,rHyxleHHbre no:re6aHag. fapuoHlluecrue

XAPAKTEDI,ICTHKH.

2. Sneprul rapMoHr,Irlecrrrx MexaHnqec4lrx xone6aHrafi. flonqrae o
aHf apMoHr4qecKoM ocrII4JrJUrTope.

3. CroxeHne o4uHaKoBo HaIrpaBJreHHr,x raplronivecrur:r role6an.rii. Euer {s.
4. C,'roxenrze n:auMHo nepneHAr.rKyJrqpHbx rapMoHr.rr{ecrux nole6auuii. Ouryprr
5. 3arlxarorque MexaHr.rqecKlle KoJre6aHtut, tlacrora, KogSOHqHeHT suryx Hr4t,

AeKpeMeHT 3aryxaHar MexaHurrecrr.rx xole6anufi .

6. BunyxgeuHue MexaHr,rqecKne Ko,re6aFrr4q. 14mruuryAa u $asa npu BbrHyxleHHr,rx
Ko e6anasx,

7. Mexannqecxr.rfi pe:onarrc. PegoHancuue Kpr4Bbre. CoorHoueuzr ueNgy t|la-:avll
cI4JIbI H CKOpOCTLi [pI4 MeXaHI,IqeCKOM peSOHaHCeJ

8. Mexauusu o6pa3oBaHfis Mexanr4qecKr.ix BonH B ynpyrofi cpege. flpo4ollHr,re ra

BolHonoe ypaeneHrre H ero perrler-rne. fapuoul+rpcxrae BoJrHr,r H qx xapa(Tepr.rcruKH.
9. Oagoeas cKopocrb 14 Ar.tcrepcr#r BonH. Bonnpnofi narer u rpynfloBaq cxopocrt.
10. florurrae o norepeHTHocru. I{Hrep0epeHqm norH. Cro.sque eoJlHrI.
1 1. Ko:re6areltHnfi KoHTyp. fapuouuvecnue s4eKTpoMarHrzrHbre none6anur ra rz:x

12. 3aryxatoque oJrerTpoMarHr,rrHbr€r Kore6aHur. gacrora, roa$$rat
rorapu$urauecr<nfi .4er<peueHr 3arlxaHnr gJreKTpoMafHI,trHrIx none6anrzfi.
ro:re6are,rrnoro xonqzpa.

13. BunyxleuHsre gJrerTpoMarur4THbre kone6aHlrs. Arranlury4a u cfa_:a
gJIeItrpoMaf HarHLIx xo;re6arrufi .

14. @apageencxar H MarcBeJrJroBcna{ TpaK,roBnI4 rBJreHr.iq

cMerqeHHt.

1 5. Clrcreirla ypannenufi Malccseffra. SnelcrpouarHrErHoe rroJre

16. BorHoeoe ypaBHeHve AJrr 3JlexTpoMarHr.trHoro floJlrr 14 €ro peureHr4e. Cxopocm
3JreropoMafHnTHbrx BoJrH B cpeAax.

17. OcuoslrHe csoficrea gJrenTpoMarHr,tttrJx eolH. 3Heprr.rr u nmoK sHeprrrv
soln. Ber<rop flofi uruura. Hvrq,nsc elerrpouariruruoro no:rr.

V. Onrurca
l. 3.nex'rpouaruzrHa.s npupoAa crera. Ilplrnqun ftofireuca.

A6co:rrcrsrrfi rl orHocr{TeJrbHbtfi nonagarelu nDerroMJreHur.
3anoHrr orpanteHr.u

Cne;ronogsr.
2. KorepernHoct, u MouoxpoMarr.{qHocrl cBeroBLIX BoJrH.

AJrr{Ha KOIepeHTHOCTIT.
Bpenaeuu6r

3. Onrnqeoxar AnI,IHa nj/Tn. Onrraqecna-s: pa3Hocrb xoga. Pacuer
AByX Kor-epeHTflSlx trcToqHHKoB.

4. flolocu paruofi ronrqnur,r u panHoro HaKJreHa.
5. flpocrpaHcroeHHa.{ KorepeHTHocrr,. Pa;rylyc norepenruocrra.
6. llpnnqun fiofirenca * (Dpeuenx. Mero4 sriu (Dpeuen.r. flpxrr.lonauefiHoe

lu$par<uux OpeHelr Ha KpyrJroM orBepcruu H Al.icKe.
7. {n$parurar @payuro$epa or 6ecronevuo 4luHHofi npluofi qelu.
8. [Ht[parr$.u Opaynro$epa na oAHoMepaofi Au$paxquounofi peruerne.
9. Ions'rue o rororpa$uu.

Me)@H14{eCKUe

greKTpoMaxHr4THo[

IonHoe
r no"o""j""r""
t"f otRrf,""r".

u{crr. BpTrvrr n

/-loo

Kal )rr,rFr,r o1'

reHrze pBeTa,

_ 10. EcrecrseHHnfi u non.rpusonaHHufi cuer. Io:rlpHeaqrur [prr orpoKeHrr.r ltr

bDIOCTEDA.

11. flonrpusaqux nprz 4rofinou ryrlenpenoMreHrzu. O6r,rKHoBeHHr,rE 14

OnrnqecKa.s ocb Kpt4craurJra. florrpn:aquonnue npr43Mbr. 3anon Malroca.
12. Hopualrnar z aHoMa[bHarr nucnepcnu. Mero4u na6nro4enraa 4acnepcurl.
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CAMOCTOSTEJII;HM PAEOTA CTYIIEHTO]B
Ilputrepune lerrau peQeparznnux pa6or

1. @rzsrarca - uayxa rio3HaHLIr Mr4pa.

2. llpoo'rpaucrno rr BpeMr B qpusirre.

3. Arcr:yantnrre HanorexnoJronrrrecKaM 3aaarraM.

4. Conpeuennue rexHoJror[[ aroMHofi q6opK]a.

5. Mo4enr.rponanfie npoqecca pac;nps.ttafiarrx ygaplrofi BonHLr [pu B3p.6rBaJ: B

r o6iracrlr

p a3Jrr4qHLrd cpeAax.

6. Peno:loqur B 3Heprerr.rre.
7. llopx4or r.r 6ecnopx4or< n uupe 6olrrunx uolexyl.
8. SrcnoprarraeuraJrlHrre uccreAoBaHllg gJIeKTpoMartr4,r.Horo IroJL

oBepHI,I3KI4X qACTOT.

9. Illapona: nonnr.rr Iz ee fipfipoAa.
1 0. Mo4ellurre rzccne.qoBaurr.rr ynrepoAH4rx HarrocrpyrTyp.
1 1. (Du:r.irya nolyrpoBoAut4 KoBbrx npu6opon.
12. 3nerlpnvecrBo B )r<rtBbrx opforrr3MoX.
13. Sner<lpu.recrro n arurocQepe.
14. Jla,:epuo-uu4yqr,rpoBaHHrre 4,qpo,qt4Hgr\.r[qecxrre BoJrH6r.

I 5. @r.rsaqecKue MeroAbr pen4crpaqun se4anerprceuaii.
1 6. tr4croqHr.rKr.r Motquoro yJrbrpa3ByKit.

17. @ugrzqecxue uero4rr nos4eftcrBlzt Ha FerrdecrBo.
I 8. Bonorosso-onrrrqecKrze rupocKorrbr.
19. flpunaeueuue 3aKoHoB $rzsraru n co3lpurrr4 npr.rnrlrrru.raJrbno

BerrlecTBa,

20. Honue yrnepoAnrre Harrocrpyrrypbr.

3eu:rui

r{oBbrx MeToAqB o6paQo'rxr.r

Cnr.rcox Mor(er 6brrb 3HaqrrreJrblto pacumpeH.
corJracyloT c IIpenoAaBaTeJreM,

Teuv pedepara

7. yIIEEHO-METOAT4HECKOE rr r4H(DOPMATITIOHHOII
OEE CTI]EqE TII,IE AIICqIIIIJIIIIIbI

1.

a) Ocuornax Jrr{reparypa.
Tpo{vuona T.lL (Dugur<a: yre6Hzr .qrs Brrcrlero npolpeccr.roHa,rruoro

TexHr4qecKr.rM HarrpaBneH rM / T. tr{. Tpo{lurrapna .- Mocnsa : Axanevux,2}l2 . 316 c.
ra6n - (Blrcrree npo$eccr.ronalriroe o6pa:onaurae) (Ear<ananpuar) .- npe.qaa.
3 10 .- rsBN 97 8-s-7 695-7967 -7.

2. luurpuena E.B. Y.re6Hoe noco6he rlo 1|usur<e: MexaHuKa
B.C,flneuunrlen; Bla,qrzrvrrapcr<zfi rocy4apclneHurrft yuurepcurer (Blfy)
Braglzrraupcruii rocy,qapcrBeHHLrft ynunepcdrer (BrfV), 2009 .- 143 c.
Bu6nuorp.: c. 143. ISBN 978-5-9984-000:t-6.

Kysueqon; Blagzrr,rupcrr.rfi rocyAapcrBeHHbrfi yuznepcurer r,rruenz Aner<ca:r4pa
u Hzronaq fpzroprenn.ra Cro:rerontx (Blfv).- I4sn.2-e, ucnp. u ton.2.01
Brz6mrorp. : c. 1 55- 1 56. ISBN 978-5-998 4-.033i7 -9.
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3. Kysueqon A.A. @ueur€: Mexarrara. Monercynxpuar Slrsura, Snel
MarHerr43M. SlerrpovatnrzruHe rcone6u*lIzq 14 BoJrHbI. Onrnr<a: 1,qe6uoe n

t60



4. (DuszKa Mero,quqecKr.re Wa3alvfr Ans [oAroroBKr.r cry.4eHToB x recrraponf.uuro / ]A, @,

la,rrran [u ap.]; Bna4r,rurapcrufi rocy4apcrseuurrft yH[Bepcr{Ter r,nr,renr,r Alenc4u4pa
fpvroprenuva r,l Hrarconax fpraropreeuvit Cloneronux (BnfV), Ka$eApa obrqei {a nprir:rfu1Hoii

$uzuxn 2013 .- 243 c. :- Btr6tuorp; c.242.
6) [ouonru,rrenBuas rrdtepa]rypa (no nrr6opy t,r peKoMeu,{artrrzffM rer:(Tqpa).

1, Kypc @usuru: Y.re6Hoe noco6ue !,rr qy3oB / A. A. fleua$, E. M. ,{nopcr{fi . - 6-Q uw,.,
crepeorr4rr. - M. : Ana4erraux, 2007. -'/79c. : ra6n, urL. - (Bucuree o6pasonau|.re). - l{Fegu.
yxas.: c. 693-713. * ISBN 978-5-7695-3801-8.

2. lmxun A.O. Jlerquu no $usune: B 4-x q. : [yle6uoe noco6ue] / A. $, I'armrlu ;
Bragulrupcrnft rocy.qapcrBeHHbrfi y*runepcrarer (BnfV).- Bta4unnp : Bflrazulrvrrafcxuir

rocy.qapcrBeHHbrft yuunepcrzrer (B ilY), 2004-2007 .

3. Canenres Z.B. Kypc o6rqefi Sr.rsaru : yle6uoe noco6rze Arrr Bry3oB: B 3 r. / [4. B.
Caserr,en. t 7-e ugl,, crepeorr4rr. - Cft6.: [Ianr,2007 - (Jlyrrulre rcraccr,r.recriae 1-r.e6iurcr)
(Knaccu.recraa yue6nal Jrr,rreparypa no Srzsurce) (Yue6uurcz ,qJrs By3oB.

ttlareparypa). - ISBN 978-5-8 1 14-0629-6.

n) uurepner-pecypcn.

I4cnonrgoeauue punHoo6prBHbrx yqe6ubrx Marepr4rurou r,I3 c4flTOB

I4HrepHera nocpe.qcrBoM nporpaMMbr WinDjVie 14 ,{pyrrx rporpaMM.

8. MATEPIIAJIbHO..TEXHI4qECKOE O
AI4CUIIIIJII4HbI

1. Jleruryrouuaa norotrua(r ay.qri{Topr4fl (B), o6opyAoBaHuar ay
MyllbTr,rMeAr4u Hr,rMIt cpencTBaMI,I.

2. Myseft rrerur,roHHbrx ,qeMoHcrllaq4ii ay,4. <13r, c na6oporra 4euon
npz6opor.

3. Ha6op crafi4on 14 Br,rAeo(br.rJrbMoB.

4. (Dusz'recKlrfi npar<rr.rnyrr,r c Ha6opoM ycraHoBor v
o6opy1oBaHrir: ayp,.428-3, 429-3, 426-3, 425-3, 424-3, 422-3.

5. Ayguropzx p.:i,s. Jia6oparopHbr5 zauxruit, ocuarqennaLrr
rrepcoHaJlbHblMr4 KoMIIrIorepatru, o6pe4uueuHBlMlr B jIoKa,IIBHyIo

cerb 14 yKoMnJIeKToBaHHbrMu ueo6xo4Ltnlrru cI,IcreMHBIM
rporpaMMHBrM o6ecneqemaena 

- 
ay n.421 -3.

t 
ItP
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Pa6o.rax [porpaMMa cocraBJreua B coorBercrBr4u c rpe6onannxun
HalpaBneulrro 02.03.02 <@yn4alreuralruar un$opnrarvKa v rrn
TCXHOJIOIVIID

Pa6ouyro rpofpaMMy cocraBrdrra,qoU. Ka$. OrzfIO

PeqenreHr

(npe4cranzrem pa6oro4a'rerr

flporpavl,ra o4o6pena lea3ace4atvtv rqa$e4pu <O6rqax u np
nporoKorr Ns y'a or*-21 2y'

3ane4yrorquil ra1|e4poft

0"t

Pa6o'ra.r [pofpaMMa paccMorpeua rt

vero4uvecrofi KoMI4ccIru Ha[paBJreHIrt

ttn$oprraaqr'r ouHbre rexuoJIorurl{)).

flpororon Ne d o"____l\j7tl,ZOt

llpe4ce4areru KoMr{ccu[

s B.B.

oAobpeHa Ha 3aceJJ\aH-flw ,li'r HO-

<@yu4aueuranbnafl nH ,14
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