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CoAepxaHue ,'reKunouHr,rx 3aHqrnii no OB3[Ke

Pa3ne,l I. MexaHrrKa

TeMa 1. KtHeMaru(a flocrvnarerlHoro .[BuxeEut

BBeAenIIe. flpeAMer Qu:rr<r.r. Merol5r (bx3,lqecl(oro rccreloBaEnr: oubrr, rrrllo.re3a,
9(clepaMerrr, Teop[r. BaxEeiiur.re 3Tatbr r-tcropzrz $tr:uxll. pom, 

!pr{:r.ma r pa:nrrau rexurxu
rl Blrr.rrsrre rexHr.tKl-l Ha pa3B[Tr]e abrcu$t. Pon6 (b,l3r-r(]r B craHoBJreHrrlt ,rl{xesepa. CBBE
$tz:ur<r c lpyruur uayraul. Vcnexz coepenretnofi (bn3r.Ka.

Heroroprre cBereHrt r.r3 MareMarl,rxr-r, Polt uarevaltra B x3IIeHIrIt $utrxlr, Oyur<qr.rt tt ttx
nporJ3BolHr,re. I4nrerpapoaanne. O cvr,tcle npou3Bo.qHoii rr [HTerpaJra B upluoxeH[r.r K

$utrvecruu 3aAa.{aM. 3JreMeHT6r Be(ropHoii alae6pbl: onpeAereE e BgKTopa! cJroxeEEe
BexropoB, yMnoxeHrie BexropoB, AtrQoepeHqrjpoBasre Be(TopHBrx BeJrlllrnH.
IllooepeHql{arbHbre ypaeueuu.r. 3:reven.rapHbre cBeleHrr r,t3 Teoprll Beporrrrocrrr.

Kusevarara rtar p,r3Aen Mexauufi.r. Mexauuqecxoe rBtxenre (arr npocreiuar Qoplra
ABl-rxerrlrr Marepr l. Marepr{an6Ear rovra (.racrlrqa). CrrcreMa orcqera. I4nepuuanortie
cfcreMbr o-rcrrera. Pafldyc-BeKTop. flpxEutn orEoc{Tejl6Hocra fa[nrer. Tpae(op[r.
llocryfia'Ien6Hoe aBl,txeElle TBeplofo TeIa.
TeMa 2. KnneMarr(a BDqqalenBnoro rBl,txerrr.tt
Pa4ryc rplrer:urr rpaeKropllu. JI]rHeiHar c(opocr! v nllHeiiHoe ycKopelrae. TaEreHqnan6Hoe
ri l{opMallBHoe ycKopeHltr. Cw:r nexgy rfiHeiiHEIMI,t lt yrJloBbIMI,t KaHe\4arl.rec(r{M'
BCJINqI,IHAM'l.



Ter,,ra 3. .Ilugavu(a nocrynarorrHoro lenNenui{
,qrHaMr-rKa KaI{ pa3Aen lrexamr<r. flepruil :a(oH HbroroEa r.r noHrr{e {Eepqra,'rbHot c'rcreMbr
orc.rera. Bropoi 3aKoII H6roroHa 

'r 
noE .rIIe cE,lLr, Maccbr u rrMnyn6ca. ypaBEeH[e lBrxeEur.

Tpeufi :aror Huororra I npeaerBr ero [plNrelr.rMocru. Helrrepuua,rrnore c[creMr,r orcqera.
A6comornue u orHoc[Tej]br.rbre cxopocrB Il yckopeHne. Cnr6r llHepurll. l]enrpo6exual ca:ra.
Cuna Koplonrca. Crcreua varep[arrr,n6rx rorre(. IleHrp rHepuur (ueHTp vacc). Teopeva o
,[Br]xeE rr uer{rpa fiHepulll .

Teva 4. nrEaMfi(a BDaruarenbHoro aBnxeFrt
llonmlie a6co:lornoro rBeproro re,[a. Moltent cu:tr,r, Monrerrr tn"rny:rr,ca, Momcu r uncpuau.
Teopeua lllreiinepa. Ypaoneute uor,rernos (collr MoMeHra nMfiyrbca c MoMeHroM ct jrbt).
ypaBgeElie BpaqareJlbilorc ABnxeHIlt rBep,qoro reJta orIJocI,ITejr6Ho HetrolBltxHotr oc[.
I(ilEerrrqec(ar 3Hepr]'lr Bpauaronlerocq rBep,qoro re,ra. f]{pocKo]lnqeckuil 3OOel(T. Coo6offrue
oclt,
Tenra 5. 3axogsr coxpaEgElg
3Ha.IeH[e u coAepxaHi{e 3aKoHoB coxpaHeHfit B MexaHUI.e, 3a(oH coxpaHeHtt liM]rynr,ca,
O.uopo,{uocl fipocrpaHcrBa. Pearcrnruoe gouNeurze. 3axou coxpaueuul MoM€ht.a xMnyJrbca.
I4:oTponlra npocrpaEcrBa. Pa6ora,:reprun, MorqEocr6. Cen:a vexry noreHq[aEIIoi
3llepflled la crrroii, Iloutrfie crrJloBoro rIoJIt, Koncepnarrnnue !r HexoticepB?rnlBHbre crltBr.
3arou coxpaxerue ?Eepfult B uexarur<e, Ocxopoqrocr6 BpeMeB!.r. I{onccprtrruaxzr-e u
II.ccrIIaT&BHat ctcTeMEr,
TeNra 6, 3:revegrr,I Mexanltxr.Naar<ocrei r.r ra:og
O6uue ceoiicrna xrtAKocreil u raloa. Vpaonetrae ABuxentlr r Qopne Silepa. Ilo:re
c(opocrei, ntrritrz u rpy6ml rorca. Ypanvenue Hepa3plrBHocru. ypaaueute Eepnyllr. Clcreua
ypaBreHuii ral3o,{IlHaMtr(rj. Bft(ocr6. Te.{eHI]e Br3Koft x'rnKocrt. OopMyra flya3eiinr.
JlaMIlEapHErii ri ryp6yneHrHbritr pexnMbt reqeHr,tr. L{lipxylluur c(opocr{. floreHqria,rBrroe u
Br.rxpeBoe lBuxeHl,lt. IBr{xeF[e Te]1 B xrJll(ocrn u ra:ax. Teopeva Xyrcoecroro,
Telra 7. 3;revegt l cneqrla,rtnoii teoptll ornocl]relbljocru
llpuxqnn oruocare:r6Hocr 3iiHUJTeiiHa. Port cxopocrn cBera. llocryrar fiocrorHcrBa
cKopocrfi cBera. llpeo6pa:oeanrr JlopeFrua. JlopeHueeo coKpauleHre ,]rarJ6t r.r 3aMeljleFrre
BpeNretu. Pe,,rrrrlBscrc(uii trMflym,c. B3auMocRr36 Macclt u 3xep]-uti. leQexr nacc. 3uepraa
cBt3li. CoorEoueHre MerKAy nonEoii 3Heprl,leii I, [MnyJlbcoM uacrraqu. fparuqa
rJprrMeHrrMocr! (Jraccuqecl{oi (H6B)ToHoBcroii) vexanrlxn.
Tena 8. Mexagtqecr{e Kore6aHaq
Ceo6ornlre (co6crBeHn6re) tr BsrryxxeHnlre (ore6auur. flourrrre 06 aBTo(oJre6aH{rx.

Alr0Qepenqualsnoe ypaBHeu[e rapMoHrqecrrx (one6an!fi ll ero peueHr,e. Xaparreplicraxt
rapMoBfilreck'rx (one6aEtit. lloHrTl,le o fapMoHrirrecKov ll aHfapMorJElrecr{oM ocunrnrTope.
l{soxpotnocrr (one6alni. 3ugpr{r rapMoHft.iecrurx l(olre6aurii. C,roxenrc oalxar<oro
EaripaBJreHH6rx (cra.nrpuux) rapMorr[rrecKr,rx (ojre6aE]rii. Meroa nerropaofi Ar{al-paMM6r.
Br{enrr. C:roxenue B3atrMEo nepnerJri{(ynrpE6rx (BeKTopH6rx) rapMoEE,rec(Irx (ore6aErrit.
Ourypu Jl.iccaxy. lnQQeperuuarsnoe ypaBHerIue 3ar)xarcuqx kore6auuii u ero peuren[e.
Afiepnomqec(rii fipoqecc. r{acrora I no.rQr}rquexr 3aryxaFrrr. JlorapnoMtqecKr,tii
aer(peMerrT 3aTlxaHxr ],l lo6pofHocr6 (one6aTenLBoii oicTeM6r. AtrooepeHufianbHoe
ypaBHeHfie Btrnyx.qeHHhrx Kone6anr-iii u ero peureHre. AMnnliryla u Oa3a npu BbrltyxletHLrx
MexaHliqecxtx (one6aHlttx. MexaHu.lecKtii pe3oHaHc, Pe3oHaHcH6re (Dl'BLIe. cOOTEOtlIeFUe
Me){(ry Oa3aMI] B6E{p.\narorqei cr4nLr v cKopocli npl{ MexaHrqecKu\r pe3oHaHce. Cne(Tp
Kone6a]{uii, noE Tne o pa3roxeEqrj (DypEe.

TeMa 9. MexaxuqecNre BonHbr

Mexauz:u o6pa3oBanrrr Mexalrriqecn.ix BonH B ynpyroi cpe.qe. llpolonln6rc x ollcperrHr,re
BOniIbL BOnfiOBOe ypaBHeHUe u efo peuteHrje. fapvollu.recr<ue BoJtIJbI It l{x xapa{ I €pxc.fur(ll,
Yrapnr,re solnrr. pnrqrrn cynepno:uqnl BoJtH r.r rpaufiua ero nprJMeurMocru. (Da3oBarr

c(opocrB ,r .{rJcnepcur BoJrH. BonnoBoii naKer ! rpy{noB,u cxopocrt. llorurne o



(orepeHTrrocTr. tr4r{Tep4epeHUrr BonH. Crorr{ue Bonr.rbr. 3OOe(r ,{onrepa ,qnr 3By(oB6rx Bortr.
Yrbrpa- Ia r-rHopa3By1(r.t.

Bl,I MO,leKY,rIcDHOt
TeMa 1 MoreKyr{pEe:x4lleru'{ec(ar reoprr ra3oB
OcEoBr$re rroroxellur Mone(ynepEo-(xEerr.rqec(oii reopur BeuecrBa. Mfi(po- ll

MaKpococrotHltr cncreMEl Mattpocl<ofirqecKlle napaMerpBr. floirtr[e lrAea,lrr,Horo ra3a.
Morexy:upro-raneusecKoe roJr(oBaHue reMteparlp6r. r{[cJ-ro creneEei cBo6oAEt Monexym,t.
Bnyrpeurlr gueprrd uAealBnoro ra3a. 3aKoE paBuopacflperenenr-tc 3{eparot Iro creneurM
cBoooAEr. AaBneE[e ra3a c roqKr 3peHlr MoneKyJtrprjo-Krr]erltqec(oii reopar. Ocuornoe
ypaBHerrce Molle()'ntpEo - $Eerli.tec(oi Teopufi. ypaBnentte cocrotlvrr fireanlnoro r,Ba
(ypaBHer{teKnaneitposa Mes,qe,reeaa).
TeMa 2. SiIeMeHTBr rc[acctqecKoi c-rarucr'tl(t
,{unavnecnne u crarucr[qecNre 3a{oHoMepEocrrl r t!n:rre. Crarrrcrx.rec(rfi MeroA
lrccJleAoBarrur cllcreM. (Da3oBoe fipocrpancrBo! Oa3oBar roqKa, iba3oBaffqei(a. floHrrrce o
$yr<qrzu pacnpeaejleHtr. Crarricrrqec(oe ycpenHeH{e. PaclpeaereHfie MaKcBerjra
(paclpeAeneHue MoreKyn no a6conlorHbrM 3HaqeH rM cKopocrfi). Cpearrze cxopocru vo:reryl.
Bapouerpz.recr<ar $oprtyla. Pacnpe,rencHfie Eo,,t6uMaHa. PacfipereneHue Marcee.rua -
Borr,uuana.
Tena 3. Pealrnrre ragu
C[nEr MexMoreKyrrpEoro B3axMo.qeficrBt r B ra3ax. ypaBHeE e Bau-gep-Baaarca. I&orepllr,r

peajrEHoro ra3a. Meracra6ulssste cocrorHr.rr. Kpuruvecroe cocrorEre. Bnyrpeun.rr eueprrlr
pea,rrroro ra:a. 3+$em lNoyru - Tor"rcona. Cxuxe}]I{e ra3og Il nony]eHqe Hr-r3Knx reMlepar]!.
TeMa 4. CBoiicrBa xr.Lqxoc'reii
Xaparreprcrura xrrl(oro cocrorH4r. Crpoeule xr{,uKocreri. B.nr.xHlii noprAoK.
flonepxnocrnoe Ea'r[xeEne. Cur6r, Bo3IltKatoLIIxe tla KpriBoi:i noBepxHocrfi xrrAKocru.
OopMyra Jlaflnaca. Vcnoe'll paruoeecrx Ha rpasrrle AB]'x cpel. KpaeBoii yrol. Cnavroarne.
Kanultrlpttlte leleutta.
TeMa 5. CBoIlcrBa rBeDnBrx rer
AMopOEEre u Kpuc'rarlnlr-recKl]e rera. KpficrarruqecK,ur pelrer(a. Aanbsuii ropr.to(. ynpyrat

D uracruqec(ar AerFopuaqar]. 3axox fyra. [ei!er<rr,r e xptcran]ra\. XxAI('le (prrcranr6r,
Teva 6. @a:osrre oaegooecrg u da3oeore ncpexoasr
(Da:sr seulecroa. Yc:roeru panlotecua Qa:. l{cnapenre (oHreHcarlur. IlraBreHue r

I{pficrajirrj3ailz r. ypaBHeB[e K[aneilpoHa Knay3fiyca. Oa3oBar ,4laapaMMa (.laarpauua
cocrorHr.rr). TpoiEar roq(a.
TeMa 7. 3neMeHrr,r ab4gIM!(qE Kr-rnernl{l.t
flottqrlle cror(Eogerur. Ynpyroe ll Heynpyroe cro,ltEoBeHltr. flpaIlenr,nus pa!,crorExe.
Paccerr{e -{acrtu. Cpegrxn ptua ceo6o.{noro npo6era. llpruulrrr leralrlnoro paBuoBecll r.
floErrne o (fu:rvecrcoit KuFerrrKe. HepaBHoBecHEle ctcreM6r. BpeMr penal{cauut,r. tBneErrt
lepeEoca. nnOQFrr. KoeQ$aqlem auSQy:uu. Ten.nonpoeoanocrl. Ko3oonureHr
ren:ronpoeonuocrrl. Bfi(oc.i6 (Bnyrpensee rpeure). Ko:$$r-rqNeHT Br3(ocr!. AutaMrjqecKar h
NiE9MAT'ITICCKAJI B'3KOCTE.

Terta 8. flepgoe rraqano repvon-rgaMrrxu
Crarrcr[.recKfiii u repuoaauavr.rvecrrii MeroAEr. Tepvoganar"mvecral ctcreMa.

TepMo,lrnaMn.{ecnri npouecc. Ocaoenue repMolr{aMurrecrute fior{rrltr: tsHy.rpeHHrt
gHepnir, pa6ora, renlora. OopMyIrzpoBK! ngpBoro Haqarra rgpMolt r{aMKu. ypaeneatre
IIepBofo Haqar'ra repMoItHaM],t(tJ. TennoeMKocrl. 3agucl.lvocro renroeM(ocr],t ,l!caJr6Horo
fa3a oT Br{Ia npouecca. (Dopvy:ra Maiiepa. Pa60Ta. coBepuagMuu fa30M nptr u30[pouecca\.
3rnanlnar (ren;roeax OyH(unr). AA{a6arnqec( ii fipouecc. TennoeMKocr6 TBcpAbrx 1.c]1.

Teva 9. Bropoe Ea.ra,ro reBue!!!!rMr.[{11
Paggogecnsre lt HepaBuooecrrBre cocrotnltr cficreMrl O6parnlmre z ueobparr.rorue rrpoqeccsr.
Kp)ToBofi npoqecc (uuror). @opvyJl,ipoeKll Broporo IIaq,Lla .repMo,[llHaMr(Ir. Urxr KapHo I,
9ro KIII Arr uAearrr,Horo ra3a. Ten-{oBUe .{Br,rrarerr x xoJrolr_[hHr,rc Ma[rrr{br.



Marcrvanr,nrrii KnA TelJloBoro,qBrJraTenr. 3urponnl. CraT[cTu,]ecKfifi Bec
(TepMo,w JaMr.recKar BeporrHocrl). 3axon oo:pacraurr :urpontu. Cranrcrrlvecxoe
TOr'IKOBaH'fe BTOpOf O Haq,LIla TepMoIfi r{aM]JI(It.
Pa:ae,r III. S.irerrpuqecreo u nrarHeru:nl
Tel.ra 1. 3revetrru reop44!g,rq
Cxa,rapuue n Be(TopriEre no,rrl o !fa:Nxe. fpallrexr cra,rxpuoro noll. ,[ueeprenqal
BeKTopnoro [or{. Porop Be(Topuoro no:u. Oneparop falrunr,rora (ofleparop (Ea6ra)).
Oneparop Jlanraca (<-nanlacran>). HeroropHe urJTerpanBHbte reopeMBr.
TeMa 2. Ha[DtxeHEocrb gnel(mllqecKor.o nonr B Ba(wMe
3renrpuvecnai lapn.q. Coxpauer:ze r r.HBaprratluocrl 3apeaa. A{c(pernocrl lap*aa. 3axou
Ky:lora. llorxure gret.rT)ocrarrqec(oao nor{. Ctl:toBBre :rznuu (-luo.rrztr Hafiprxeuuocrr).
flpfiHurfi c]'nep[o3[rlr]r gne(Tpocrarr.tqeckr{x noneii. lloror nerropa Halprr(eqHocrr,r.
TeopeMa faycca rrr gneKTpocrartqec(oro roltr B Ba(yyMe u ee cBr3B c :aronov Kylona.
,{lt$Sepenulranruaa $oprva reopeurr faycca. llpuMeueute reopel\rbt faycoa 4ru pacvera
nonell,
Teva 3. floresquaa o:rexrpellqluqec(or.o no;rq
Pa6ora clrr ore(rpocrartqecKoro noll. I{uprynlqrr HalprxeHrocrr ?reKrpocj.arulrec(oro
rlojrt, Porop HarrptxeHHocrt ?neKTpocraraq€c(oro noJrq. floreHuuarhHocrb
(ttoncepnarasxocrr) 3reKTpocrarr{rrecroao nolr. Iloreuuua,r. pa3nocrs noreHrtfianos. Cgs:]b
Mexly noTeHrtrranoM tI Hanp{xeHHocrr,rc, tieKrpocTaTr.rqec(oro no,u. vpaeuenne Jlauaca.
3neK'rpil.{ecMil ll.rlorh. 3neKTp[qecKr.tii i{oMeHT Arnonq (IrnonBl{brfi uoveur). floreuqra,r a
HanprxeEr{ocTr, nojrr nurrojlr. MoMeHT c'u, aeicTByrouxil Fra a[noJlb Bo BHerIrHgM
oretTpfiqec(oM rrore. 3uepral amo:rn e :rerrTpltqecr<oM noJle.
TeMa4. nugnel{TDllKtl B greKTpv.reckoM none
Coo6ognr,rer cBr3a'libre 3apqabr B BeqlecrBe. Cropourze :apagr,r. flo:r.rpirr,rc u Hefio'rrp''re

MoneKyJrbr. Tunu 4zolempaxoe. AoHHar, 3rexTpoHHaJr lr op[er{TaqfoHsa, EoJl4pr3aqnll.
llo,raprcyevocrt MoneKylrbr. IlorrptcoBaHrocrl (nexrop norrpu:aqrt). Onuopo,lnar n
EeoAqoporHals nontpl,rcauElt. Cu:l nolnpr:otaaHocrti c [oBepxHocrHotl rljtorHocr6to
[oJrrpr3aur.toEHoro 3aprAa. IusneKrpri.iec(aur Bocnp!fiMqllBocrr, BelllecrBa u ee 3aBnc[MocrE
or reMrreparypEr. TeopeMa faycca rnr 3_qerqprqeckoro lro.]r, B rrl3re(TpuKe. 3neKTpr_iqec(oe
cMerqeH{e (3neKTpr-tqecKar rrHAykqqr) B !!?reKapr{Ke. A!3re(Tp[.recKa, npoH[uaeMocrb
cpeA6r. Bbr.{creEfie ]Iallprxel]soqrh 3reKprqec(oro IIojI' B Arr3jre(Tpr,t(e. fpaH[.rHBre
ycnoB[r Inr 3re(TprFrecKofo norr Ha fpaH]rqe pa3aena !.flr?JreKTpuk 

fl.r9neKTplll{,,.
Cerneroe:rer<rpaxlt,

IeMa 5. flpoBo{Hr.Kr B 3xe(rpxlec(oM none
raclpeAejrer re 3apr.uoB B npoBolHql(e. 3neKTpocrarl,]ec(oe none BH],rpn u cHapyx|

npoBoAHlzKa. fpaqrqHEre ycjroBllr Ha rpatjuue .,]IpoBoAHui(-Ba(yyu". 3lexrprrecxue ceouc.Ba
npoBoArrqeii o6o:rovi<lr. 3:rerrpoqTaTyvecKar 3auaTa. MeroA rco6paNicuii. fpaut.ruue
ycnoB[r Ha rpaFurle "npoBoAqlrK-,ilrrgJreKTp]r(,i. 3reKTpoeM(ocr6 yelrirgHqoro trpoBolr{rfta,
cficTeMbl npoBoII{IIKOB Il (OHAeqCaTOpa. 3lerrpv lecrar grlepl'' c!{cTeM6I Tog€qHbrx 3aprAoB.
3Eeprnr 3aprxeHEoro flpoBoAFr.rr{al crrcreM6t trpoBolEl'(oB u (oH.qeEcaropa. 3neprlr
3reKtpocrarlzqecKoro nonq. O66eMqat nnorrjocr6 3Hepf{t ?JreKlocraraqeckoro IloJIr.
TgMa 6. nocrorFEEri sneKrpllgqckrii roK
iapaxrepncrlt KIz 3Jlekrpocrar[qecKofo ro(at nnorlJocr6 To(a, ctJla toxa, yc:roel]e

cyulecrBoBan[t 9JleKTp{qecRoro rol{a. cTopofiBre crtB]. Pa3ltocrb IloTeHqE,uIoB, rrallprxeHlle,
?JrexTpoABr.rxytq,u cuaa (3!C). Knaccrsec(ar 3re(TpoHnarr reop[, grerrpofipoBoalrMocrlt
r"rera,rlroe. 3ar<orrq Olra r ,{Noylr-Jlexqa r Ar00epenquanrnoii $opve. 3arcoru Oua z
,{Noytrx-Jlenqa B uHrerpalrlHoi $opve. 3aron Ovi ,4na Heog"oioj"o.o y"u"r*u q"n".
flparura KrpxroQa. Heaocraroquocrs xraccrqecroii elexrponuofi Teopllr
SneKTponpoBoIIiMocTr,t,
TeMa 7. 3ireMeHTbr 6r-i3r.lecl{ofi 3,remDoHU(q



3reKTpv.rec(rii 'roK B Ba(yyMe. 3:rexrpourax 3M[ccB{. pa6o.ra Blrxola 3nel(Tpor{oB n3
Meranra. 3ne(Tpr.recKr.tii To( B ra3e. flpoueccrr ltolrr.t:aqrilr ri pet<oM6]ruaualr. pa6ora
l'roElr3aqtl,r' florenura,r IIoArj3allIrJ,r. v5apxan lorrraoal. Hecanocrorre,rr,r]sIt ra3oBbli
pa:prn. Cantocrolrenlnbrii ra3oBBtfi p,L3pr!. BonET-aMnepHa, xapa(Tepucrl.t(a ra3oBoro
pa3pt,qa. 8ll.[6l pa3prroB.
IloHs'r]-re o n;ra:ve. Cnoco6rr qo3laHr.r, rtra]M6r. KBa3uHeiirpa[EHocrb nna3Mbr.
3rexrponpoeognocrr n:ra-:vu. .{e6aeecxuii parnyc (ae6aeBc(aa miaa:1 3xpaHhpoBaHrrr.
flta3MeuHar 

,qacrora. Ha3(oreMneparypHar rrlta3Ma lt ee fipfiMeEexre. Brrcoro.r.euneparypra_e
nna?Ma. llpo6reMa ocyuecrBlreu[r y]rpaBnreMorc TepMorreproro clrtTe3a.
Teva 8. Margltrnoe noJie e gaxywe
3a(oE AMnepa. Marnrtraa ttEynqnr. 3aKoH Bro CaBapa (3a{oH Bro _ Caoapa _ Jlanlaca).
Iloll{Dre NrarHfirHoro noiu. Ilplrqrm cynepno3r.rqr{ri Ma.Hr]THBrx nonei. Cfina Jlopeuqa lr ctra
Awepa. Burox c roroM B MarHr,trEoM nojre. MarH[THBtii MoMeFT. MoMer]T can, AglzcrBJ,arorq[i
Ea paM(y c ro(oM Bo BEeITHeM MafEn.rIJoM noJle. MarElfHoe llone fiprMonfiHeiEofo l,I
xpyroeoro roxoa. IJzp(yrsu[r BeK.ropa Marr lrtoii trrrAyrorrr-r. 3a(orr fiontro;o ro(a {reoDeMa o
qnpKynrqru Ilrl.qyulliu Ma rr.irHoro nom) n nar<yyMe. llpuveuenue :ar<ona nornoro.ror<a gn"
pacrreTa MarH[TH!,rx lloneii. MaIHJTTHOe none a;lnBHofo coneqo[,qa r_r Topotaaa. MarHqTgoe
B3anMoleilcrB[e ro(oB. ElldHnua ct,lJhr ro(a avnep. B|xpeeoe Ilone .qBrxyqeroc, 3apsna,
LlHBapuaE-rHocr6 3xexrpfi.iecKoro 3aprla. MarHrJTHoe none Ka( pelmurucrcxui :tpoem.
TgMa 9. MarHr-trHoe none B BeuecrBe
lloE T'le Mafr{rJTHolo vo]ueHTa aroua, Mrjxpo_ u MaKpoaoKlt. Molerynrpnr,re roxr,

Ha.rta ru.reHIIocrs (eexrop rallarnulataHfic). MarHurEM 
"o"np"r"uruo"r" BetlecrBa u eE

3aB[cnMocr6 or reMneparypEr. 3atos noluoro roxa (reopeva o i{ltpkyn{qrfl.] HanprxeHrocrti
Manrurlrofo [ort) B BeulecrBe. HanprxeHHocr6 MafHUTrroro lloJt, B BeulecrBe. MarHqrBaq
IIpOHttUaeMOCTb CpeaBr. tr4E'qyxqfit MarHItTLlofo flo_ilq B BeuIecTBe. fpanrivntre ycjtoBl,t, ajl'
Marr{raTrrofo none Ha rpaHnue pa3aeJla,qByx cpet. T{nbr }lafHeTuKoB. Tovxa Kropu. ,(onerrrr.(puBarr EaMaf Efirr{Btu]Ilt.
Teva 10. 3re(rporuarg rxaq ugavruul
Onnrr @apa-ue.r. Marszri$di fioroK. 3IC rdHnykllfir. OcEoBHoii 3aKoB 3neKrpoMarEr.rrrolr

l-rlr,{y(Uutl (3ar{oH OapaAer). B6rBoA ocHoBHoro 3a(olla greKTpoMarH{TEoii I{H,qyK(Iz'l,t3
3llt<otra coxpalreHr,te 9ueprrlr, a rarl(e ]ia ocroBe 3,leroponHoi reopta. llpaullo Jleqa (:axou
Jlenqa). lnJrerrae ca\ronrly(lillti. I4ngyrruenocrl. I,lt.qyrrunnocru An"nnu,.o 

"on"ooulu.Tor<t{ ga:llr,Iltauaq lJ pa3Mbl(aElr uent. tBneHne B3allMHoii rlHIyKlII-lIl. B3a{MHa,
IIHAyKTIiBHOCTb. 3Eepfltt MafH'tTIIofo noJll, o6,r6:ngal ntrornocTE 3lIepfi_in Mat.HfiTHOIO IIOJ,IT.

I-iTHOM IIO'9X
ABAXeHrre 3apD(el{Hoii qaqrflIBt B 3neKrptiqecxoM L MaTH4THOM nOIr{, lIOHf,I'le 06 ?JlemponHoa
ormme. 3rlQerrr Xonna. yc(opme-.M 3apcxeHHbrx qacTIIU.

Pa3re"r IV. Ko,re6aHuq u Bo",rg6r
Tena 1. 3,rerrpolranrursue ro:re6astl
Ano+epeHufiarrbEoe ypaBrreEne (ojre6aHr{ii B Kojie6arerbHoM xoHType L] ero perlleHte.
,{uQSeperquarrnoe ypaBueHr.re 3ar)r<arouux 3rlerTpoMarHxrnbrx (olre6aHtzii u el.o peuerre.qacrora tr ro:Q$tqrleur 3ar}t(aurrr lrerTpoMarulrr{oro Kone6arur. JloraplrQurlvecrzi
.qe(peMeHT 3aryxaH{r Ll lo6porEocrE (oErtpa. lu$$epeuuranErroe ypaBlreHlte Br,rEyX_4eHHBrx
9Jle(rpoMarHr.Trrbtx Kone6aF[ii Ji ero peureEue. AMnnrrry,qa rl Oa3a [pr4 tsbrHyxneHHbrx
3,rre(TpoMafr{r.rTrr6rx Kone6aHurx, Pe:osaxc e (one6aTen6HoM I{OH.rype. pe3onaEcHbre kp[B6re
arrr HarrprxeH[r Il cIInEr To(a. llepgMeHHB]ii TOI{.
TeMa 2. 3re(TDoMarFarH 6re BoiIHEr
@apageencral r{ Ma(cBerJloBcKaf, Tpal{-roB(u tBneHr, 3reKTpoMatHrITIroi IJHIyKutI!. ToK

cMeqeHr.rs. 3reropoMarsurHoe nole. Crcreua ypaBHeHui Maxcsefia. Bo:nouoc yparnenue
al]r 9le(TpoMafHaTHofo DoIt n efo pemeHlle. cKopocT6 pacflpocTpaHelIrl 3JrekTpoMarII[TE6rX
BonH B cpelax. Ocsoersre cBoiicrBa 3re(rpoMarH[TH6rx BonH. Be(rop noilFTflHra. ]4Mlynbc

l0



SJrempoMarHlrrJoro fionr. l43ryreHrie a]-rnonr. AxarpaMMa BanpaB.rrerJHocrr. 3r!$er.r lonlepa
,qnr 3lrekrpoMarullruBrx Bo.[E_ LU(a,'ta 9re(TpoMarultruBrx Bo_]rH.

Pa3re,'r V. OnrrrKa
TeMa L feoMerpulQ!(ar orlTlrr{a
3re(TpoMarsrrtar [p4poAa cBera. IIpnFu{n fiofirenca. 3arourr orpaNeaz_r lr npeJloM;retrrr.

A6conlorxBrii lr orrocarelrrBrii fio(a3arerr flpenoMren[r. llolnoJ nryrpetaee orpaxerue.
Ceerooofft. feouerprvecral onruKa Ka( npele-rr,Hr,ril cnyrJafi BorHoBoii onTfiKr. Ofirfi.Jecrute
rEcT?)n(eHTLr.
TeMa 2. I4HTeDOepeHuur cBera
MoHoxpoMaru'IecK[e L HeMoHoxpoMar[qecKue BoJIHbr. llpt_tHrlrJrl cyneprro3fiurll rJ

uHTeHcI,IBIlocrE IIpl,I cnoxeHllll cBeroBblx BonH, Bpenaenn6r KorepeH.Dlocrr,. BpeM, H ArI_iEa
(orcpeqrEocrr-r. flpocrparcrnennarr (orepeETr{ocr6. pan[yc l{oreper.rrEocrri. Onr!.recxas
Inld{a II]Tu. OmEec(as pa3r{ocT6 xona. Pacqer [HTep+epeHUuo;Hoii xap.ruHbl oT IB)rx
(ofepelTl{Brx I,IcTorrFtt(oB. floJlocLt pasHok loju{yqbl u paBHoIo HaIc{oEa. MHofoJly.IeBa,
uurep$epenqza. Cnoco6u nolyvenal (oreperJTr{Brx rlrefi . tr4rrepQepoverpu.
Teua 3. nrldBq{qulceera
llptrnqan fioiireuca - @peue:ra. Merol soH (DpeHene. llprMonnEeisoe pacllpocrparreH[e

cBera. AnQparqrr @penenr. ,{u$paqur (Dpeterr or (pyrlroro orBepcrr.r, ; Kpy.Jtoro Ancna.
,{uQpar<qlrr Openou or Kp,ur nolrylnoc(ocru. Cnupaat Koprro. ,[aQpa*qus @pa]orro$epa or
6ec(oFe.rEo AnriqHoi fiprMoii rqer]r. nuibpal{utloH}i,u pacxoArJMocrE. ftspaxura or
oAEoMepEoi Ar.QpaKInoHHoi peurerKfi. Pa:pemarorqar cnoco6socrt onrlqec(llx
r.rHcrpyNleH loB.IloHr fre o tonorpaorM.
TeMa 4. norrDrl3aql.r cBera
EcrecrBeHHr,tii u norrpu3oBaHHbril cBer. CTeneHb nonrpfi3auxr. Ilo:upu::aqrr cBera npl,

np€JroMreHrii,t ll orpaxeEn!. 3aKoH Ep()crepa. llorrpu3aqn, Ilpl, ABoiHoM ,yr{cupeJloMreHr[.
O66rKFoBeriHBrfi ,l Eeo6ErNroBeHEErii nfrn. Onr!.{ecKa, o"" nprcr-ni. llo:rrpoaau u
lojrrpu3arllroEr{r,re nplr:r,,l6r. llollpllsaroprr u aHara3aropr,r. 3axon Maatoca. floryBorHoBEre u
qerBepr6BorEoBEle rrJlacrlrHfia, llcl{yccrBel{Faq orlTtlrec(a, arlr{3orponur. Onruqec(a,
a(TuBHocTB Ber.qec'rBa. 3QQexr <Dapalea.
TeMa 5. nucfiepcllr cBera
3arpyllreuiu B gnempoMarur,THoii reopurz Maxcgefia. HopMarLHa, rr arroMiulbuarr

.aucnepcH'1. Veroau ua6roaeuns !rjcflepolH. flpr,vatx,{ecKxi.t nuopaxuroHHblu cneKTp6r.
3lerrporral .reoptr ,qltcnepcru cBera. llorrollerrlre crera. 3anox__Bpepa. I-lrera ren u
cIleKm6t nof JtolIeEllr.

CoAepr{aHtre npaKTu.recKBx Saqqrr.rii no Ou]rr(e
2 ceMecrp

Patle.r III. 3,renro[qecrgo lr ]uargeru:rNr
Te a L Hanprxc:arocrl 3re(Tptrrec(ol.o noJlr B BaKylwe
Kyrona, llorurze grexrpocrarl,FlecKoro nont, C[noBLIe tuuuu (nuuuu HalrprxeHxocrl,I.J,
flpttnqrn, cynepno:tq{u 3jre(Tpocra'rtqec(ux roneil. flo.ror eer<ropa hulpr)KeHtocrr.
Teopeva faycca AJrr gJreKTpocrarrFrecKoro flor, B Bar(yyMe u ee cB{36 c aa(oFoM KynoHa.
AIrtlQepetrluanrlar Qopua reopenrr faycca. llpnnenetlre reopeMtr faycca An, pac,rera
IIoneli.
Terfia 2. IIore\\r\va,r SneKTpocrarrzqecKoro [ojrt
Pa6ora cu.n grexTpocraruqeckoro no:u. Ilrzprylrqna Halprxeurrocrr SreKrpocrarrrqecxoro
Iiorr. Porop Ha]rp{xeE}rocrf 9re(Tpocrarrqec(oro [orr. IlorcE[riarBHocrb
(xouceprarrnaocG) 3re(Tpocrartrrec(oro nonr. noreF{rdar. pa3Eocr6 noreHufianoB. CBBr,
Mexry rroreiruranoM lr Eanprxerrocrltll gJleKTpocrarrrqec(oro norr. ypaBneHr]e Jla[raca.
3neKTprqecK{ii rfino.nr. 3lenrptvecxai uoMeET ,qurrolr, (,4lrnon nr,ri lrouenr). Ilorerrqta,,r u
Ha[ptxeHEocrE rrojtt Arnort, MoMeHT ct lt, ,qeicrBytourii Ha lurroJtL Bo BHelIJ]reM
3reKTp[qgcKOM rone. 3Uepral gznoll o :rexTrqec(oM rone.



Tetwa 3. npoBonrvKtr B s.rrerTp{qec(oM nore
Cgo6o,qg!,re lt cBr3ar{rrBre 3aprAEr B BerqecrBe. Cropogtue sapngu. flollpur,re u Ferrolrrpr{lre
MoneKynrr. Tlrnnr aaslerrpanor. Teopelra faycca rJrr 3:reKrpfiqec(oro nolu B Alr3Jrer{TprKe.
:,]IeK',rpllrreci(oe cMeueH{e (3ne(rptaqec(ar EIIlyKuur) B lr3reKrp]{(e. llr:ner<.rpu-recrar
lporriqaeMocr6 cpe.{tr. Buvuclenue uanptxeHBocrlt 3re(TptqecKofo noJlrr B llr,r::Jrexrpure.
Pacnpereneu[e 3apr,{oB B rrpoBoAruKe. 3,'le(rpocrartqecKoe [one Brry.lpx u cuapyxl

npoeo,qurlxa. fparaurrbre ycnoB[r r{a rpaxuue "npoeorulrr-earyyv". 3:rerrplrvecxue cBoicrBa
lpoBolrrqefi o6o-no.kra. 3lerrpocrarrirrecKar 3aull,lTa. Merog r:o6paNewri. 3neKloeMkocrB
yeAr-rHerrEoro npoBolr{lKa, c{creMEt npoBolHIlI(oB 

'l Kor{IeHca.opa. 3:rercrpnrecrar oreprra
ctcreMBr roqerlH6rx :aplgor, 3xepml 3aprr(eEHoro npoBoAH[Ka, ct{creM6r llpoBoaHltxoB ],t
xoHAel{caTopa. 3neprur :letrpocraTrrrtecKofo no,lt. o66eMHat nJloTHoo.fh ?Heprlfl{
9Jler(TpocTaTtqecKolo noJIr.
Te a 4. llocroq{:P.:.J:d 3JreKTpElrec(rrii ror(
,lapaKTepEcTIrKI,I 3Ie(TpOCTaT'lqeCI(Ofo To(a: nloTl{ocT6 To(a, ctlla Toka. ycJroB[g
cyuecTBoBalll,It 3ne('Ipllqec(ofo To(a, cropountle cusr, Pa_:EocTB fioTeHulra].roB, EanprxeHlte,
3rel{TpoaB,lx}'Ill,u c'tna (3,4C). Kracczqec(ar 3neKTpoirHa,s Teopu{ 3jre(TporrpoBol[Mocrl_i
MEr,rJrJroB. 3aKon6r OMa r-r Axoynr-JleEqa r qu$$eperqr.ranBHoi +opMe.3a(oH6t OMaI,
,{xoylr-Jleuqa B qiJTerpanr,Hoii Qopve. 3arou OMa .{nr Heoauoporroro yeaurKa qen{.
Ilpanula Knpxro$a. HelocraroqHocrb (naccr{qec(ot 9ne(TpoHHoii Teoplll-{
3jre(TpoIIpoBolr.rMocrr..
TeMa 5. MarEl1'r:P.oe nojre B Ba(]TMe
3aron Avnepa. Marurrruar rrEAyKrI[q. 3a(ox Elto CaBapa (3a(or Btlo Casapa - Jlanlaca).
flotrsrlre Mamlrrrroro no:re. llpuuuan cyrtepno3i.rqllll MarlrrrFrBrx rronefi. Crra JlopeHqa lr ctz-rra
Avnepa. Buror c ronoM B MarH[THoM noJle. MarHrlr]itri LroveHT. MoMeHT cur, reficrByrotlitiit
Ea paMKy c rol(oM Bo BHerrJHeM MaaHr,rrHoM no",re. MaaHltrHoe nore nprMo,,IrHeitHoro fi
(pyfoBoro ToKoB. uupKynrrlur BeKropa MafHrrHoii r,tH;lyKuun. 3axot nolnoro ror<a (reopeua o
qlrpxyrrllfiu rjHAy(ufiIl MafH'lT]toro norr) B eaxyyne. flprzueneEae 3a(oHa flor.rHoro roKa a,.r,
pacqeTa Mafl{lz-rl{brx fionefi. MafEuTHoe ]Iorrle llnuHHoro coneHoula u TopofiIa, MafEr,rTHoe
BauMoaeiicTBue ToKoB. EIUEr.rqa c'tlrr,r ToKa aMnep. BuxpeBog fioJre lBrrxyuefoc, 3apraa.
Znnapuautrocrl s.ne(TpuqecKoro 3apq!a. Marrrlruoe [ore (ar( penrariBltcrcxt fi 3!blbem.
7e.ua 6. 3:rerrpouarurrrtar rary(uut
Onrn Oapaler. Manrursr,ri noroK. 3AC lrtrAyKrlrzlr. OcBoBEoii 3a(ou alexrpoManirrgoi
IIEIy(IIIIi (3a(oH @apaler). Brrnoa ocHoBr{oro 3a(oHa 3re(TpoMarr{trHoi l{Hl1yl{Ilr_ia ,l3
3a(oHa coxpaEeErrr 9HepfIIr{, a -raKxe r]a ocrore :jrexrponnoii reopuri. llpaBtno JleEr]a (3a(oH
Jlenqa). 9r:reure caMotzt{ay(ur.tu. I4ngyxrueuocrr,. I4H,uyxrlrsnocrr lnrqnol.o coregorra.
Toxri :aulraur.rs u pa3MBrKatnrr qet . tBneHre B3auMrroi rrHAy(uar. B3at MEa,
tHAyKT[BEocTB, SIIepflIt MarHrITIIofo !O]tr. O66eM1ia{ nIoTHocTE oEeprllu MarHnTHorO nOIr,
Pa3re,l IV. Ko.'re6asuq u Bo.'rHhr
Tena 1. 3.nexrpor.larwrrnr,re role6axss
Au$Qepenq{aruroe ypaBneHue (ore6aHrrfi B (ore6a-relr6uoM (oxrype n ero pemeslre.
lu$$epeuqranrrroe ypaBHenlre 3aryxarcuux 3ne(TpoMafHr.rrH6rx rore6anfii x cro peu]en[e.
llacrora r xo:Q$uquexr 3aryxaHr.rr gre(TpoMarqlrrHoro KoJre6aHrr. Jlorapr$urvecrri
IexpeMerJT 3aTyxaH{r ll ao6porHocT6 (oBTypa. AuooepeHu[a_lbHoe ypaBneHrre tsuHyxaeHH6]x
sJre(TpoMafErrTrr!,x Kone6aHDii u efo peueFue. AMnrtTyaa lr Qa3a fipu BbtHy)r(qeEEbrx
3J',Ie(TpoMarllltrrrlrx (oJle6a1lrltx. Pe:onanc g (one6aTen6EoM (ouTlTe. pe3oBaHCHHe KpUBEIe
Ir]r HanprxeFi r rj cun6l Tolra. IlepeveHHhtt loK.
Pa3ne,l V. OnrIlKa
Tetra 1. [vfpaKuvtr aBera
Monoxpouara.recnre n EeMoxoxpoMariqec$re BoJrHBr. flputqlln cylepnoraquz u
IlETeIIcI,tBHocaE rlpu croxeFr,Ifi cBeroBr,]x Bo.[t{, Bperuennri_r Korepe}ITltocrB, Bper"ra u glrna
(orepellTHocTrr. llpOcTpaucreexral KoreperrTHocT6. PaAqyc (orepeH.u{ocTn. O[T[rrec{a,
aJrtHa rr),Tn. Onrll.Iecras pa3Eocr6 xora. Pacver aurepoepeuur4oHHoil KaprlEEr or rByx



xoaeperrfiErx r.rcroqHrrKoB. flonocH paBHoi:i TojrurriHbr r paBHor_o BarcrroHa. Mnorolytenan
uurepSepenui.rx.
flpusuan fioiirenca - OpeEenr. MeroA 3oH (DpeEenr. IlprMonrri{eiEoe pacnpocrpaEente
cnera. ,{rQpaxurr @penena. ,{raQpanqtar (DpeEeJ'It or (p}'rnoro orBepcr!.It !r KpyrJroro aucKa.

Ili+paKqur @penena or'(parr nonyfinoc(ocrlr. Atl$paI<rur @pa1'nroQepa or 6ecxoEe'.IHo

AnfiHr{oii nprMofi ruerllr. AuoparuronHar pacxoAfiMocr6. Inopa(qtrt or oAHoMepHoii

,quQpaKIv oEnoi pelllerl(r.
Tetaa 2, Avcnepcu, cBera
EcrecrBeEFBrii E [or{pr3oBaEHBrii cser. CreneHr, nontpu3arrrn. llontpv3aqE cBera rlprr
flpe.rroMreHltr, r orpar(exrir.r. 3ar<os Bprccrepa. 3aron Ma,rloca. flo:ryeo.nnonue u
qerBepT6BorHoB6le [JIacTItHM, l4C(yCCTBeHiIat OrITr+reC(Ulg aHr,r3oTpont,It. ollTllqec(at
€IKTTTBEOCTE Berqeo'rBa. 3Q$er<r @apa,ler.
3arpy,4neurn r ::renrpoMarnr.lrnoii Teoprri Marcoerla. Hopnanr,Hat a aHoMarJIlH,ur .{Ircrrepctrlr.

Coaepxasue.'ra6oparopHbrx saHcruii rIo (hx3riKe

1 ceMecrp

Pa:ae,'r I. Mexanuta

Jla6oparopxax pa6ora Nll-0 I43yqelue reopllrl nofpeuruocrefi. Onpegelexae o6r,6ua
qnnrHApa.

JlaooparopHar paoora Ns 1-5 I43y.reHr{e ,uJHaMr!(]l BpaurareJrBsoro aBrrxeHlrt rBep,{oro rera
Jla6oparopnal pa6ora Nl 1-9 Oupeaeleuue Moaynt caB[ra Mer,uIJroB Mero.uoM Kpyrlllrr,H6x
(one6aEIIi

Pa3ae,'r II . OcHoBrr Mo,reKy,rqDllofi dn3uKu II TeDMo.qurIaMrKu
Jla6oparoprae pa6ora N9 2-2 Onpe,4eteule rosQ$zureura Bt3(ocrl,r xllaKocrll Lr lrlrcJla

Peihron6.{ca Me'ro.uoM narauuero B xlraKocrr4 rnaprKa
Jfa6oparoptar pa6ora N9 2-3 Onpeaerexue cKopocrr, 3By(a B Bo3alxe t [oKa3arenrl arlta6arll
BO3I}I(A METO,IOM CTO'IJEi1 BOJIHI,I

Jla6oparopnaa pa6ora Nl 2-7 Onpeae:renne noKa3are,'rq a,alra6arbl Bo3ayxa Mero,{o\4 KJleMaHa-

,{eroplra

2 ceMecrp
Parae,'r III. 3,'reKrprlqecrgo rl Margertnlr
Jla6oparopEar pa6ora N9 3-l l4?y.{eHne 3ne(Tplrqec(oro uort
,r'Ja6oparopnar po6ora No l-l MocroBori Mero! 3NlepeHLrii

Jla6oparopHar pa6ora N9 3-8 143y'reE e rBneErre SJreKrponpoBoaHocrl Ir ofipe.{eneH{e
y'Ilenr'Eofo COIpOTIIBJIeI'It MeTa"rIJIa

Pa3.[e,r IV, KoreoaHrrq n Bo,'rsBr

Jla6oparopnar pa6ora Ns 4-2 T4zuepeuue ulray(Tl-IBr{ocrli KaTyIIIKIi uo ee aKTIrBIroMy !r

pea!I(Tr.rBnoMy conpoTl{Bjrefi ,irM
Jla6oparopnae pa6ora N9 4-4 I4ccre,{oBaH[r 3re(rpu.recKxx l{ote6aHrlft 3ByKoBoi Llacror6l c
rIoMoltl6rc 3ne(TpoHHoro ocur{nJrof paiba

Parqe,r V. Ol|rul(a
Jla6oparoprar pa6ora N! 5-3 Onpe.{engHIre airrJHbr cBeroBoii BoJrHBr c noMouttlo l(oreu
Hr,rcrosa
Jla6oparopnar pa6ora Ns 5-5 Onpe.qenenr.re Anx8br cBeroBoi BoJrHbI c rloMotqBro

AnOpar(utroHEoii pelller(t{
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5. OBPA3OBATEJ'II,HI,IE TEXHOJ'IOTUI{
B flpertolaBarrrfl Ar{cqltrrrtt{6] ((bt-r3tr(a> rcrroJrr,3yrorcr pa3roo6pa3lrbre

o6pa3oBaren6E6re rexlroJlofltu r(aK Tpa.qrilll,toHH6te, Tar( u c [pItMeHeHrreM aKTllBltbx It
,rmepaKTrrBr{Blx Mgro.qoB obyqeElr.
AKt x BHbte ,i tHlepaKTtlBHhre Meto,q6l o6ygeHrc:

-r {epaxTuBHarr rreKUlrr ( TeMaN!8 pa3Aen 1, reua Ne2 pa:,qel 4, TeMaNg2 pa3Aen 5,
reMaNe3 pa3Aer 5).

6. OIIEHOTIHbIE CPEACTBA AJIfr TEKYUIETO KOHTPO,IqyCIEBAEMOCTI4, rrpOMEXyTOqHOil ATTECTATIT{r{ UO IITOTAM
OCBOEHU.S 4,ICqIIIIJ'II4HbI II YqEBHO.METOAIITIECKOE OBECIIETIEHIIE
CAMOCTO,STEJ'II,HOfi PABOTBI CTYNEHTOB

TeKyIIIrii KoHTpo,rL ycneBaeMocru
BOrrpocbr AJ'I' rpoBEAEHIts pEi{TUHr-KOHTpOJ'rq

r ceMecTp
Peiuunz-KoHmponb ,V91

1. MexarM.iecKoe IBvxeEIle KaK flpocreiinar lfoplra aetxeual Marep]{fi. CrcreMa
oTcqeTa. flpuEqrjn oTrrocn TenLsoc'rtr fajrr.urer. flpeo6pa:roeanrlr fa:ru:rel. Pa4-ryo-tcxrop.

2. Marep[alEEar ro.rra (vacruqa). Tpaemopur. PaAayc rprzn'-I:nu rpae(Toprtr.
Jllrneiraa cropocrs r Jrrrueiroe yckopelxe. flocrynarorlroe galixen re rBepAoro .rena.

3. Tanreu[rla,rruoe rr ]ropMa.rrluoe ycrcopeutlr. Cn-s:r vex,cy Jrrxreit{rrMtr r, }rjroBr,rMu
(V HCMAT'FIgCKI-IMI,I BE.]IIFIITIIAM'l.

4. IlepB6rii 3ar{o}r HEroroHa r fiollrrae rrHep[uaflr,Hoii c[creMEr orcqera. BTopoil 3aKon
HttotoEa z nonsn e cItJlbI! Macc6l u 

'rMIIyJIbca. 
ypaBHeHne IBtxeHIIt, Tperrai 3aKoE H6roroEa

lt IIpeIenbI ero fipIrMeHfiMocTI,L

5. Heuuepuralrrr,re clrcreMr,r orcqera. A6conrorulre x orrrocureJrln e cKopocrr t
yc(opeu[e. cruEr I:tEepqun.

6. Cr{creua Marep[a,rr6HLrx rorre(. UeH1! nHepulzlr (ueETp uacc). Teopeva o ABHxeHrl,t
qeHrpa xrJepuuu.

7. flossrae a6co:'lorso rBeprorc rena. MoMeHT fiHepqrrJ rera.
8. Teopelra lllreixepa.
9. MoMeHT clt-rr6r. MoMeHr rJMnyn6ca. ypaBHeH{g MoMeHroB. ypaBEeHtle

BparIIaTe.rIEIIOrO ABllXeH[t TBepIOTO Tena OTHOCUTeJIEI{O HeTIOABIXEOi OCU,

10. fi-rpocxonuuecrufi 3+Oer<r. CBo6oaHBre ocu.
I 1. 3axou coxpaueurr r.tMnynBca rz rper[fi 3aroF Hr,roroEa.
12. 3a(oE coxpaneEr.tr MoMeHra rrMrryJrr,ca.

I 3 . Pa6ora r-r ?HepMr B MexaHfi(e. 3seprrr KtHerqqec(ar l,l ]roreEuu,LlBHat
14. fIoHr:II,Ie crlroBoro rrolrr. CB'36 MeXI/ noreFu{&.r6Hoii sHepnrei fi cr.uoi.
15. 3a(oH coxpaHeEllr MexaErrqec(oi gHeprEll.

16, Koncepraruenrre lt EeKoqcepBarr,rBxo]e cltnll KorrcepBarltBu,ut t Attccunar{BHaJl
CI,ICTCMEL

17. 3alaqll MexaH]{Kll n<rr{Kocreil rr ra3oB.
1 8. Vpaeueuue repa-:pbrBnocrrr. ypaBrreHae BepHyrnn,

P e ilm u n z- ro u mp o tt o JYt 2
l. lloncrfie uleajrr,Hot o ra3a. Mone(ynrpHo-KUHerr]rrecKoe rotrlxoBaH{e reMneparypr,r.

MaKpocl{onxqecK'le napaMerp6r crrcreM6r.
2. BEyrpeHHrr 3Heprur tAeairLHoro ra3a. qtcJto cre[eHeii cBo6oAB]. 3akoH

paBr{opacfipeleneElrr 3fi epf un.
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3. AaBneHte aa3a c rotll(tr 3peHl{t Mone(yntpEo-dlHeruqecKofi TeopfiE. OcHoBHoe

ypalllerlue Mone(yncpHo-KlIHeTl{qecI(oii TeopEtl.

4. Ypaeuenne cocrorHr.it fiaeaJIBHoro ra3a (ypaBHeHI-ie KraneiipoHa MenrexeeBa).

5.,IIunavlivecrlre u crarrcrnr{ec(lre 3a(onoMepHocrl'l B q)Ia3!Ke. Crarucrl-tqec(fiii Mero,{

'tccJreAoBar{Er 
cr;rcreMrr. llourrre o r]:ynrrtuu pacflpe,qeneHr.It.

6. @a3oBoe npocrpaHcrBo. (Da3oaal touxa, tla:oeal n'refina. CTarficrlgecKoe
ycpe,IlEerrue.

7. Pacnpe,qoren[e Ma(cBenna. Cpenxlre cKopocrfi Mone(yn

8. BapoMerpu'IecKas Oopuyla. Pacnpe,4e-irente BonbqMara
Q. Pacnpele,renre N4a(cBer rd - Eo.,bul\4aHa.

Pertmu z-Ko1mporb ,V93

10. Ypansenr.re Bas-.uep_Baanrca. l4:orepvrl peallrlll'rx aa3oB

I l. Metacla6unbtoe cocrog'rhe, KplllHqec(oe cocfoqHie
12. BEyrpeHstt 3Heprll' peajlbltoro ra3a.

I 3. Xapa(Teptc'ruKa xlt,q(oro cocrotHlrt. EnltxHljitr noptaoK.
14. floeepxnocrnoe na'rtxentte. Cr4rrhr! BolHllKaoulre Ha KptrBo, noBepxHocrll xtl{{ocrll

OopMyna Jlalnaca. CMarliJBaltfie u KantJi]lrIpHLIg tBreEI"t
15. floslrue crofttroBeHl-rt. ynp)Toe I'r Heynpyroe croncloBeEus
16. Ilprqenruoe paccrotl{le. ?QQenlrBHoe ceqeHlie pacceturt. Cpeaxrr Druua

cBo6orHofo npo6eta.
17. Ocuonl+,re repMorl{HaMuqec(te floucrllti BH}'rpeHE t 9neprut, paoora' TenJlora

ypaBEeEr-re fiepBoro Haqara repMoArisaMltKu.
18. 3aBficttMocrt rentoeM(ocrl'I ti,qeanbHoro aa3a or

coBeprlaeMar aa3oM irptl u3onpo{eccax
I 9. Aana6arl-IqecKxfi flpouecc.
20. O6par,rl1Ere a aeo6parr'ntue npoueccsl. KpyroBoii npo[ecc (u{(n)
2 1 . I-lI,lKr KapEo I,l ero KII,U .qnt ri,uearbsoro ra3a.

22. fIprrHIIIrn .{eftcrBllrl TeII.IIoBoro aBt{rarert E xorol]r.[bHorl Mallll]t{bl.

23. 3srpontlt. 3axon Bo3pacraHl-It SlITpofl rilr.
z ceMecrp

Pe im uH?-KoH m pon b.l\fs I
1. 3aros Kyloua. HalpsxexHocrb 3reKTpocrarrqecKoro llorlt. llolrtr,te

lIeKrpocla.r.lecKolo no.lt, flplHUHl clnepnorlur aneKTplr'lecK \ noret
2. IIoroK r{afiprt(eFEoc't[. TeopeMa faycca nnt 3reKlpocrar{rlec(oro flont B BaKyyMe.

3. flpzvereutte reopeM6l faycca,qnt pac'Jera noretl
4. Pa6ora c JI srerrpocrarrqecxoro norq UupKyntuut Hanprlxenlrocrl'l

3re(TpocraTlirlecKoro nol'lt.
5. Iloresqlraq. Pa3nocrb no'aeHuranoe Csrlu rlex{y noreHu[a-loM ,] HanpsxeHtocr6lo

?re(TpocTaTurlecKoro llojlt.
6. Cno6olnue tr cBt3aliH6le 3aptffl B BellrecrBe Tanr'l .qu:.nerrpl,r<oB I4oHEat,

SneKTpoEHat u opueETaur{oHlla' noJitplJ3alltll,I

7. 3lexrpoeurocrr, ye,qlrEeilnoro [poBo.{El{Ka, c]'IcreM6I rlpoBoarlll(oB Ij rouAeucaropa.

8. 3Heprn{ 3aptxeElrErx ye.qlrHel{Horo npoBo,{HtKa, c[creMEI npoBorEll](oB I't

Koq,4eEcaropa. 3lleprllg 3re(Tp[qecKoro noJtt. O66eMHat nrorHocrb 3Hepr[Ll 3rel{Tpl-tqec(oro

noJI{.
9. Xaparrepucrut<r SJle(TprqecKoro noi'Il It yciroBl'tt ero cyulecrBoBaHuq. Pallocrb

noTeEuriaroB, 3ne(TpoaBr'Ixyqat cllna, Hanptxeilue
10. 3aKoE AMnepa. Marsurnas unayxull 3axoa Euo CaBapa IIoE Ttie Ma lllrlloro

norr. flpllr{rrill c)'Ilepno3lrqllt Marl{r]THbrx [oneitr. MaaHqrEI'Iitr MoMeHT

11. Marnt'rEoe fiore nptMonl{Eei:iBoro t (pyroBoro roxoB.

12, AtuNeutle :aprNeHHlrx qacr I B ]rexrpuqecKl-ix n MarExrHblx nolrtx.

Bhqa npoqecca. Pa6ora.
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13, 3axog no:rsoro roKa,ult Marnl,rrllofo roJls B BerrecrBe. Halptxengocrr MafH[THofo
nonr. MaIHIITHa' nponz[aevocrr, cpeau. I4H.[yKutt MaTHIJT]toro nort B BellrecrBe.

14. 0116rr (Daparel. Marxrjrtrhrt noroK. 3AC rnlyrqau. OcEoBEoi 3aKoH

3reKTpoMarHrnEoft {H,[yKrI[!r. llpaBuro JleEua.
15. CaMonnAyKult ll BaIlMoIrE,[yKq].rt. I4HnyKTfiBHocrb l,r B3aI{MHat uHAyKTIiBIlocrb.

Torr pasur,rxarur u :aMbI(aHI,tt.
Peimunz-xoampoao ,Vt2

l. CBo6o.qE6Ie Il BBrHyx,qeHH6re KoreSaHIlt. fapN{oHU.iec}iue NrexaHUqec(ue tole6asus r'r

I,Ix xapa(TepficTfiKr{.
2. 3ueprr{n rapMoHurlecKl]x MexaE lLIecKJ,rx Kone6aH{i. lloEtrlte o fapMoHriqecxoM L

aEf apMoEllqeckoM ocurinjrfrope.
3. CroxeFrie o,ErHaKoBo iralpaBJreEH6x mpMoEuqecKrx l{ore6alnrft. BI-IeE IrL

4. CroNenue B3anMlro l1ep]Iel],qu(yntpsElx rapMoFtrr{ecKlrx (one6aHldi. Ol,lrypbl

Jlr-Iccaxy.
5. 3arlxarorque MexaurirecKre Kore6aHtit. qacrora, Ko3Q+IruueHT 3arrxault,

norapE{bM[qecmrii Ae(peMesr 3ar]xamt MexaHl,lilecKttx (one6astii.
6. Bbrfiyx.qeEEbre Mexal{,rqec(Ire Ko,te6anltt. AMnrETy,qa rz $a:a npll BbIHyxreEH6rx

MexaHltqec(tx KoJle6aEr,rgx.

7. Mexal{u.iecl(r,ri pe3oEar{c. Pe3oHaHcHhre RpIrBBIe. Coorso[rerus Mexay Oa3aMIr
Br,rHyxaaroqen c[n6r u cxopocT{ npr{ MexaH/qecKoM pe3o}IaHce.

8. Mexanu:v o6pa3oBaHnr MexaHu.rec(fix BonH B ynpyroii cpeae. llpo,qor'IbHble x
nofleperrHEre Bo-rIE6L BonEoBoe ypaBHeHxe t eio pe[IeHIJe. fapltotuvecnle BoJ]Hbl 1{ tx
xapaKTeprrcTr.r(I].

9, Oa3oBat cKopocrB u aucnepcttt BonH. BonHoBoi llaKer u rpynnoBat c(opocrL.
10. lloHrrrre o (oreperJTrroc'M. l4Hrepq)epeHqr.rr Borr{. Crorque BoJlHEr.

11. Kole6arenr,nr,rfr KoH'ryp. fapMoHt{,recKIre ?neKrpoMarHHTHbte KoJIe6aHxt rj llx
xapaKTeptlcrrjKLl.

12. 3ar)xa@uue ojre(TpoMaruurusle Kore6allt. qac'rora, (o?+QmtrleHT 3ar)xaurit,
norapsibMxqecK[i JIel(peMeET 3aryxaHxr i-ler(TpoMarBl]rulfi (oJre6aHlrii. ,{o6pornocrr
I{oJre6arejrEHof o (oETypa.

13. BLrHyr(AesEEre 3.[eKTpoMarHrfiH6]e (one6aH]rt. AMnntry,ua x !ba3a BbIEyx,{eiIEErx

3neKTpoManiIITEbrx Kore6aHni.
14, Oapa,ueeBcKar n Ma(cBeJUIoBcKat rpa(ToBt(tr sBreHr,It 3ne(TpoMaxHttrHoi allAlxutllt

ToK cMeIIIes&r.
15. Cr,creMa ypaBEeHnfi Ma(cBenna. 3aextpoMatumtoe no.ne.

16. BorHoeoe ypaBHer{re arrr SneKapoMa rllrHoro roJlq I. eao peuJeHHe. CKopocrb
pac[pocrpaseHIlt 3neKIpoMafItrTHLIx BoJrH B cpelax.

17. OcEoBHbre cBoicrBa greKTpoMarHIJTH6rx BonH. 3Hepr{t I't rlorol( 3Hepnta
3reKTpoMarHqrEErx BonE. Be(Top floiETrJnra. l'hlny:rr'c :lerrpoMarHl]rttofo fiont.
P e fr th uH ? - K o H mp o.,t b,\! 3

1. Srerrpolaarnarnac flplrpoaa cBera. flpttnutm foiresca. 3a(oHbl orpaxeBut t-l

rrpenoMneEllt, A6coJrrorHr,ri u orHocfiTerblJblii lloKa3arenu npeJIoMneHI{t, florHoe BH)'rpeHHee

OTPA'(CIIIIE, CBETOBOAEI.

2. Korepenrr:ocrr ti MoHoxpoMaar-iqriocrl cBeroBBIx Bo.rH. BpevenHiit (orepeuTHocrh

BpeMc l,l aruHa (orepeETEocrll.
3. O[Tr].recKar riraEa rryrn. Onall'lecKat pa3lrocrr, xoAa. Pacqer t ETepibepeHq[oHltoi

(apTlIi6I oT.uB)'x l{orepel{TE6lx ]rcTorl}ttl(oB-
4. norocEr paBHofi To.lltunErri r paBHoro l{a(jroHa.
5. flpocrpaucrsenual KorepeHrHocrL. Pa$Iyc Korepefi THocrtr.
6. flprrqlrn fiofiresca - Openerr. Meroa 3oH OpeEers. flptMonlrEeiiHoe

paclpocTpaHeEue cBera. ,{t-iQpar<ullr @pexer{ Ha (pyanoM oTBepcTIlIt t'l Alrcke.
7. ,{u$parutlt @paynroibepa or 6ecKone'rlo anliHnoi flpsMoi rleJlll.
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8. AtlQparcufit Opa]a{roOepa fia oaHoMepuoii alrQparqronaofi peuerKe.

flpoinexyrovnan arrecraq q no [ToraM ocBoenfis Aucuun"ItlHrr (?KaMeH)
Bonpocr'r x:)rcaueny ( I ceMecrp)

1. MexaEi.r.recKoe ABuxemre (al( npocreii att @opva .unrxennr Marepu],l CucreMa

orcr{era. llpuErllln orrrocrrreJrhnocrl] farlrnes. fipeo6pa3oBaEl-rt fa;rrlee. Pagayc-nexrop.

2. Marepr{a-.rBxat ro'rka (qacruqa). Tpaerropzr. PaAIlyc KpllBI-r:riLI T?aeK-ropllrr.

JlrueiEar cKopocr6 u nuqeiEoe yc(opeHrc. flocrynare:rtnoe asyxeElte rBepaoro reJla

3. TaHreEuranbHoe r FopMa,'rBHoe ycKopeHlrt. CBq3r, vexay Jrt EeiAIrBrMx lr ,'rnoBbIMIi
KIlEEMATI{qECKI,IM14 BCJIIIq'HA\4II,

4. flepeui 3a(oH HbmroHa u noHrfue HepuraqLHoii cxcreMbl orcqe'ra. Bropofi saron

Hltoto}la u nonqtte cItJIbIr MaccBI u uNinyr'tbca. ypaBHeHue !BI4xeEqt, fperfiii 3a(oH HbrcToHa
q flpeAerbr ero npqMeHliMocrl4,

5. HeuEepqz anlrll,Ie cucreM6l orcqera. A6colrcrgue u orEocfiTeJrl'lrEle cl(opocrD u
yc(opefi lle. cr-rnEr rrEepqfi I,l,

6. Cucreua Marepllall6ubrx ro.rer. IJenrp unepurt (uenrp Macc) TeopeMa o aBt4xeEIrL

ueETpa fiHepqnr.
7. llosrrrle a6corrorHo rBeproro rejra. MoMeHr rHepult'I rera.
8. TeopeMa lllrefiHepa.
9. MoMeET cIrjrEI. MoMeHr ltM[ynbca. ypaBHell e MoMeH'roB. ypaBEeE e

BpaiudterbHofo.0B14)KeHIitlBep,IlololelaolHocl1leJlbHoHenorBr-lxrlotoclr'
10. 3axon coxpauenut EMnynbca It Tperi'ti 3a(oE Hr'IoroEa.
11. 3al<ot{ coxpaEeHur MoMeHTa IrMllyrbca.
12, Pa6ora r oueprul e MexaHtKe, 3Hepfuc KtrHerxqec(att li noreHullarhHan,

13. ypaBHeHue Hepa3pblBHocrtt. ypaBHeH e Bepnyrnr.
14, floHqrue xAe&'t!,Hofo fa3a. Mojle(yirqpHo-K,IHerlrqec(oe rojl(oBaEFe reMneparyp6l

Maxpocxonlrvecxte napaMerp6I oucreM6r.
15. Bnyrpernrr 3Eep rrl Ir.{earj6Horo ra3a. q}icno crefleHei cBo6o,46] 3a(oH

paBt{opacflpe'rleneElrr SHepr[II.
16. ,{ao:reuue ra3a c rorrn, 3peunt Mone(yntpuo-loiueruqecxok Teoputl. OcHoBHoe

)paBHeHhe voneKyjltpHo-l(rHeI qecKoii reoprti.
17. ypaBHeHrre cocrorHr{r r{aea-rl6Horo ra3a (ypaBEeHl-ie Knaneiipona - MeuAeleeea)
18. ,4uqaMrrqec(Ee E crarucrfiqecKre 3ar(oFoMepHocrt-I e Qu:ure. Crarlrcrrqec(uii

MeTO.rl rccJre.qoBaHurr cucTeMEL lloHt'rEe o ibyH$Iun pacllpe.{eneHLt.

19. Pacnpe4oreuue MarcBenna. Cpe,qnue cl(opocru Monexy.Jr.

20. BapoMerpn.recxar Qopvy:ra. PacnpeaeleHl{e Boff IlMaEa.

2 1 ypaBneFrie BaH-Aep-Baanbca. I43orepMBI pe,LrtLl{blx ra3oB.

Ocnostr,re 'repMoal laMfigectrue nou TIrt: BnyrpexHtq 3Heprllt, pa6ora, 'reflnora.
ypaBEeEte flepBoro rlaqarIa repMoatrl]aMr(fi ,

22. 3aBrcrrMocr!, TenJroeM(ocrn lrleajlbrloro ra3a o-r Blt,qa fipoqecca. Pa6ora,

coBeplfiaeMat f a3oM rrp],r rr3onpoueccax.
23. Arra6ar!.1ecKuii fi pouecc.

24. O6parrllrr,re u ueo6partMr,Ie npoqeccr,L Kpyroooii npouecc (uur<tl).

25. IJrr.n Kapro r.r ero KflA ant trea.'I6Eoro ra3a.

26. IIpEEqfirI ,qeic'rBlit reruoBoro rBlJrarert fi xoJtoaliJtbEoii MaInfiHbI

Bonpocr,r r :n:aveny ( 2 ceMecrp)

21. 3a(os Ky:rora. Hanprxeunocrl gJreKTpocrariqecKoro noJlf,. lloltrulte
a,reK.pocTartqecKot o non9. nphHuhn cynepno'rLruHl.r rneKTpxqecKLix norei,

28. floror }ianprxenfiocrll TeopeMa faycca aiu sreKTpoc'rar[qec(oro flont B BaKyyMe

2q. flpHveHeHne reopevH fa)ccaait pac'{efa noneii.

T7



30. Pa6ora crir 3r-reKrpocralxr{ecKoro nor,rr. Urpkyjtrt1trr narpr)KeHlocru
9tel{TpocTaTllqec(oro [oIr,

31. Ilorenqrla,r. Parsocrb fioreuq[aroB. CBI::B Mexly noreHr]xarroM tr HarrprxeanocrBro
3_lle(TpocTaTIrqec(of o [oJIt.

32. Cso6olsrre Ir cBr3aHHBre 3aprlhr B BerlecrBe. TvrrEr Ar.!9re(TprKoB. I4oEEaq.
SJreI{TpOHH,lrr r OpI{eHTa[IEOHEat noJrrpruaqu!,

33. Ilorrpr]3oBaHHocrr,. An3.ire(TprrqecKar BocnpB]-rMrrliBocrr, Beueo.lBa fi €e
3aBtcrrMocT6 oT TeMrlepaTypBr.

34. Teopena faycca gll 3re(Tpuqec(oro trojts B lrrgneKTpli(e. 3neK,tptrqecrtde
cMeqeHxe. A{gne(Tpriqec(ar [poHr]uaeMocr6 cpel6r. Ha[pqxeFEocrB 3re(Tprrqeckoro fioff B

nr€nel{TpIlKe.
35. Pacnpegelerrile :apraoB B npoBoaH{Ke. 3ne(rpoc.rarrrqecxoe tro.]re Brylph x crrapy)rclr

npoBol]]llKa. SngKrpOCTaT]tqec(ar 3arltra.
36. 3:rexrpoevxocrr yeIIrHeHHofo npoBolHu(a, ctcreMtl npoBoaxu(oB It K(JhacHca,ropa.
37. 3Hepf[{ 3apsxeHl-I6]x yeJIfiHeHHoro npoBoaHr4xa! ctcreM6l llpoBorH,lKoB I,l

(oEIeECaTOpa. 3Eeprt:lr 3rel(Tpll,tgcxoro ]rojlr. o6tevHaq n,rorHocr6 3Hepf{u 3lleKrprFrecKoro
noI{,

38. Xaparrepucrrz ror 3ner{Tpuqec(oro norr r.i ycJtoBrrr erc cyuecrBoBanur. p,L3HocrE

noTeHquanoB! 3.tle(TpoaBuxyuar c4JIa, Eanpr)Kellue,
39. Knacc{qec(ar 3Jre(TpoHHar reoprrr 3jreKTpolpoBonrrMoc.ru Me.rarrroB l-r ee

HeaocTaToqI{ocTE,

40. 3ar<ou Altnepa. Marilxrnar fiHnyr([xr. 3aKoE 6r.io - CaeaDa. floncrrc 
^4arnursoronont. npxHurn clnepnotuur varHitrHDtx toreit. \4<l hItHbtit voveql.

41. MarEnrHoe Ilone np{Monz HefiHoro ]r KpyroBoro ro(oB.
42. UfipRyr{urlr Be(ropa Mar}rr.rruoi lrHAyfiIfin. 3anos nolsoro ro(a. Mafitr.truoe nolre

.&rrl{HEoI o coneHoulla I lopo na.
43, Marlrl.rrHoe B3altMoAeiicrB{e roKoB n elllr{rdqa cuJI6I To(a aMnep,
44. IBrxeH I e 3aprxeHfi hr\ qacr u s.rre(rprqecK/\ u varHr rqhx n;nr)
45. Onrn (Dapaaer. MarHrrH6ti uoroK. 3.4C nHlyxutr . OcrjosHofi gaxoH

9Jre(TpoMarHr.tTHofi t]Hl]yKufi r. flpaBrj,lo JleHqa.
46. Canounlyx4rr B3auMoriHny(urr_ I4nlyrrHruocru l B3arMHa, uHAyxrr.rBr:ocrs.

Torr parlrlrxanrln t :aM6I(aH[t,
47 . 3ueprlrn uarutruorc rrort, O6,LeMHat fljroruocr6 gnepflrt MarlrItrHofo rrolrr,
48. CBo6oIHBle rd BErrryxIeErrEre Kone6aH[r. lapMoEn{ecKr.re MexaFr{qecKre KoJre6aE[, r.t

ux xapa(Tept cT[Kr],
49. 3neprrr rapMorraqecK[x MexaHurrecKBx (orre6aH]li. floF Tue o rapNror rqecKoM fi

a{rapMoIII'qecl(oM ocqfinnrTope.
50. C,loxelJne oAriEaKoBo HalpaerreHH6x rapMoE[qecKux (one6aHrii. ElleEl,lr.

_ 51. C:roxetrlre B3ar{MHo leprieHll(yJrrprrbrx rapMonrrqec(ux l<onebaHrrii. Olrr]p6r
,lrv ccaxy.

52. 3a'rlxaroique MexaEuqec$re (one6aHr]r. qacrora, I(o9ibor.rq'teH.r 3ar),xaHrirj
norap{abMuqecKaii le(peMerrT 3aTl,xaErrr MexaHuqecKr.tx Kore6aHrdi.

53. Brnyx,{erutle Mexaxftqec(ue KoJle6aH]lr. AMnnvry,qa r Qa:a npl tsbrHyxaeHHr,rx
MexaHtIqecKux t<ore6aHlrrx.

54. MexaHlqec(uii pe3oHaHc. Pe3oHaHcHLre Kpr.iBLre. CoorHouenuq Mer..!y +a3aMn
BbIIIyXIarcqei CI{n6t lI CKOpOCTfi npJ{ MeXaHIiqecKov pe3oHaHce.

55. MexaHrr3M o6pa3oBaH[r MexaHnqecKrrx BoJIE B ynpyroii cpeAe. flpolonbHHe n
nonepeqEbre Bo.[sLr. BoJrEoBoe ]?aBEeHrde ll ero pelneufie. fapMoH[qecnre Bojrribr Il rx
xapal(TepncTuKrr.

56. Kone6arerbr.r6rfi KoIITyp. fapMoH[rrecKne 3jreKTpoMarH].trHbre Kone6aHr.r, r.t l,lx
XADAI(TEDECTUKII.
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57. 3aqr<arorqne 3reKTpoMaftlrrH;re Ko-qe6aHrlr. 9acrora, roo$Qr.n1lienT 3arlxarrrr,
ror_apEQM[qeaNrii ,qeKpeMeHr 3ar)'xaHur iJ]e(TpoMarHr.rrH6rx xo,!e6aHrii. .(o6polrocrs
(one6areJrBr{oro KoHTypa.

58. BrmyNgeunrie 9re(TpoMarHrrrH6re (oreoaHxf,. AMnrnry,ca r{ iba3a Br,lHyxleEHr,rx
3ne(TpoMaf qrrTHhrx Kone6aHni.

59. Oapa,[eeBc(ar r.r Ma(cBenroBcKac rpaKToBK{ rBjreHr.t{ 3jre(TpoMarHurEoi llE,qyl{uutl.
Tor cveueHu-{.

60. CucreMa ypaBHeu[fi MaxcBenna. 3nempoMarurruoe r1ore.
61. 3reKTpoMarE T}Iar np[po.qa cBera. flpxfiql,rn floiireHca. 3axour,r orpaNeurl ll

rporor'rneuux. A6coaloTHr, i ,' oTlrocriTejrbHbrii no(a3aTenr, lpenoMneHv r. florfioe BH].rpeFHee
orpaxeE[e. CBe'roBolbr.

62. KorepeETEocr6 r, MonoxpoMarr,rrrHocrE cBeroBbrx Bonn. BpeMeHEar (oreperrrEocrh.
BpeMr Il InrrHa (orepeHTFocrra.

63. OnT[.{ec(at l-rlv Ea nyTIl. OnTfiqecKa]a pa3HocrE xoAa. Pac.IeT ]tHTepoepeH[uoEHoii
KapTIlIrbI oT,{B}X KOrepeETItErX IrClOqHli(OB.

64. flolocrr paouoii roJur1r.rHBr u paBHoro Harnoxa.
65.,{nSpaxura OpayxroQepa ra oqnovepHoi:i IrdJpa(qroE}roi pernerKe.
66. EcrecrBennldi u nojrrpu3oBaHH6rii cBer. flo:rnpu?aur.u npri orpaxeHr { x npejroMrerlrrr.

3a(oH Bprocrepa.
6'J, nortpv3a]]]1.t npu aBoiHoM nyqenpenovneHr.rr. O6r,l(HoBeHHbrii u Heo6ErKHoBeHH6iii

lyrrr. OrlTrrqecltar ocr rpncranna. Ilo.naplt3auEoEHbre llpr.t3Mr,t. 3aKori Mafioca.

CAMOCTO'TEJ'IbIIdfl PAEOTA CTYAEHTOB
r pa6ora c Jre(qtloHultM MarepqaloM rtar IIo KoEcneKTaM, nnreparype, Tax ,i
3ire(TpoHltrM rrcroqE XoM l-lHibopMaqux
. BEmoJrIreIJile loMaurEefo 3a,qaEtt It llolfoToB(a K petTxr]r-Korrrpojr{M
. B6rnoirfieHfie pac.{erno -fpa$]{qec(lfi pa6or:

I ceMecrp
PfP Ns I Mexatr}Il€
PfP N92 MonerynrpHarr $r::nxa u repuolwraunxa
2 ceMecrp

Pf P Ns3 3rerrpovarxerl.r:v.
PfP Nq4Ko:re6anriq r eoJlrrr,r. OnrtrKa

. IM KOr.ITpOJtt pa6oT6r Cry,{eHTOB, a TaXXe lf.flr CfiMynI{pOBaEItt CItCTeMaItqeC(OrO
n3y{eHr{r Kypca llr.nrnru e re.rewie ceMeclpa npelycMoTpeHbl pefiTr.Hf-xor{lpojna. oHu
flpoBoarTcr B ni-rc6MeHnoii Qopne

. IruI (oIrTpoJIrI 3HaHuft c'ry,qeHroB trpoBoAr.rrcr 9rcaMeH (1 r-i 2 ceMecrpbr)

IIPIIMEPHbIE 3MAHIIfl K PACqETHO-TPAOI{TIECKI4M PABOTAM
I ceM€crp

PIP lYql Mexanuna

ABe Marepr-ran6q6re roq(rj .qBuxyrcr rlo oKpyxHocr[ panEycoM 1,2 M coDracEo
ypaBneHll{M: Ei=Al+B1t+Crt2 lI 

^E]=A.2+B2t+Crt2, 
rAei El t-i E2 - RlI-iBoJrI{IIeiiHBre lcoopAtrlrmBr,

Ar=8M, Bl=l.8M/c, Cr:-0,5nr,c-', A::-lnt, Bz=lv/c, Cz=1,21t-c-'. OlpeAentr6 ntHetHylo It
yrnoByto c(opocTlr, TaHaeHrluanbHBre) HopMar]EHBre! ]rojrrjlle I{ yrJloBble ycKopeEllt B MoMeHT

coBMerIIeHI,Ie TorreK.

Toqka ABuxercr no oKpyxuocrrJ pa.{nyc.oM R=4 Nr. 3al<ol ee aBuxeHur Bhrpaxaerct
ypaBHelrfieM S=l+Bf, fle A=8 M, B=-2 M/c' OnpeAennrB MoMerrr BpeMer{r /, (orAa
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nopMarrbrroe yc(opeEue WnToqKv paB9o 9 M/c'. HaiiTr MoAynr cKopocT[ V, TaEreHrIt &'r6Horo
,t/r[ fiorrroro ,i/ycr<opetnil Toqr{l B Tor xe MoMe]lr BpeMeH[ t.

Totra ltaNercn no (pBBont HeilHoii TpaeKToptit c nocrorrHHbtM TaltfeHuuan6HbiM ysKopeHneM
=0,5 u/c2. OrlpeAenrrt ]ronHoe ycKopeH{e ror{(r4 B MoMeHT BpeMeHr{ t=5 c or Haqajra
aB]-rxeHrr, ecrr palll,lyc (p]{Bll3H6t rpaeKropur.t B 3Tor MoMeHT BpgMeHr R=2 M.

IltrnfiHAp, paclonoxeHt6rfi rop{3oHTanlHo, Moxer BparqarLcr Bol(pyr ocu, coBflaaabuet c
ocbro uznvHApa. Macca qun{E.qpa ml=12 I(r. Ha qn.rrrnap HaMoTas rxHyp, t{ r{oropoMy
rrpriB8arrr rupro Maccofi m2=1 I(r. C KaxfiM ycKopeHueM 6yAe.r onycxarrcl rupr? KaxoBa
lLrna HaftxeHut Lxir)pa Bo BpeMt lBIrxexrr . rpal

B cnrouuolt oAHopo.qHoM rvc(e paAuycoM ,R npocoep:ru.iru c(Bo3xoe orBepcrrre
pa4nycou R/2 or ocrr cr.rMMerprrt. Bo cItonlko pa3 rBMeE Tcr MoMeHr urepurzlr relra
ornocrrotlao yra-:axnoii oc'l?

lllap crarueaercx c Hal(noEHoii nrocKocrl{ B6rco.roi ,:90 cM. KaNyl{) nr{HeiiH}ro
c(opocT6 6yAer fiMe'fb lllap B "ror r4o\4erjT, (ot'qa oH cKarurct c Ha(noHHoi:i n:rocroctt?
Mor"rerr rnepuur rrapa J:0,4 m.R'.

flnardopMa B BrIe lllcl{a Bparlaercr no xHepufirl o(oro Beprlll{a,qbHoi ocu c qacro.roi
l?t=14 MIiE_'. Ha xparo nlar$oplrLr cror.tr .rreroBe(. KorAa reloeex nepelxen B qeETp
ntarlbopMbr, rracrora Bo3pocra no n2=25 MilH-' . Macca qeroeera m=70 I<r. O[peaemrrr Maccy
nlat{oprurr. Moveur 

'll{epqtll 
qenoBeKa paccqurBrBaTb (ar{ IJtr Marepr.tMr,Hoi .roqKr.

PfP No2 Mo"rera.rapHaq 0rt3tlr(a lI TepMoIuHaMuKa
Oupe.4en-irr $IlierrrrecK)'to 3$epr:,1,]o ltrkp rocryllarejr6Horo AB{xeErd Bcex MoJre(yjr r,Ba,
EitxoAtrqeroc{ B cocyAe o66eMoM I/=5 n no.q AaBneHneM p=500 xfla. Onpe,qennt uo:rrptr,re
TerrJroeMKocTtr C, n C, 3Toro ra3a, ecjl't cq[TaTb, qTo noJrHat MrreTllqeq(at oBeprl,It
MoJre(yJr 3Toro ra3a B 1,666 pt npeeujrdaet Wlcp.

Kaxoso aagrexue cMecr ra?oB s Kor6e o6sevoM 2,5 r. ecJltz B Eei Haxoaxrcr l0l5
Mone(yn Kncropora,4.1Ols uo:rexy:r agora r 3,3.10-7 r aprona? Te:,rfieparypa cueca l=150 oC.

HaiiT[ MonrpHyro Maccy cMec[ ra?a.

HeKoropbdii r,B nprl HopMarrbHrrx ycnoBrqx fiMeer nrorrJocrl p=0.089 rcr/vl.
Onpelemrs ero yrenbnbre rennoeMxocrr c,, r.r c,.. Onpeqelrrg r3MeHegae Br)"rpegHefi

3rieprl,l'l AUgToro ra3a npu u:o6apa'recrou yBerl-lireHrJll ero nnorHocrD B IBa pa3a.

flrrruurur, o:netreuurle B Bo3a)t(e! IrMelor vaccy z:10 3 r. Bo cxonBKo pa3 yrr{EHbrlu-l.cr ux
(oH(euTpaqr-relr fipfi yBerrrqenul Br,rcorEr na Aft-10 v? TevnepaTypa Bo3l)aia Z:300 K.

Ha xaxoitr esrcore laBneHre Bo3lyxa coc.raBJrrer 60 7o or .{aelenrl rra yporre vopt?
Teweparypy eo::gyxa cqr.Tarb nocrorsHofi u paBsoii 0 " C.

MoneKynepFbrft ([cnopoA Maccofi z=250 r, rveenui reMneparypy 11=200 K, 6tr,r
a.qua6aruo cxar. Ilpli srolr 6mra coBeprxeHa pa'ora A=-25 x.{N. Onpelelart roue,rryo
reMneparypy Z2 ra3a.
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A3or lnorHocrbro p]=1,4 rr/v3::anruaer o6reM Zl=5 n ]Ip'l TeMneparype l1=27'C. fa:
aar.ra6m{.recrur [epeBe.[en B cocrorrune c njro'aHocrllo p=3,5 xr/nd. OlpeaenlrB TeMleparypy
ra3a 72 B (orue fiepexoaa ri rBMeEeHlIe ero BEyTpelfieii 3llepf]- i.

2 celrecrp
PIP lfs3 3.'reI(TpoMarHern3M.

lllap paauycoM -R 3aptxeH o-uHopoJtHo c o66e:tHoi:i niorHocrl!) p. HaiiTx

EanprxeHfiocT6 nojrr F .IInl rouex 
"r1.p" 

n BHe uapa-

fhocKrail Bo3ayflrH6li Ko[,qeEcarop no.{KjrloquJ1r{ ( 6arapee! a 3areM orl(rlloqllrlt o'r Hee

flocne gToro c.[Burryj]u rrJracr'rEr,r (oHAeHcaropa yMeEbuJuB paccrotHlre MexJIy rIJIacrIxraMI'r B

2 pa3a. Kar{ rBMeErircq:
a) 3Eeprrr, 3alaceHFa{ (oHAeHcaropoN,,

6) :aps.q Ha o6Kaa.{xax koH.Ilercaropa:
B.J n,lOtHOCfS)kepr r4'Iexlp qecKolo no,19 KoPn<'rcaropa:

3a:op uexgy o6Kna.{KaME rlJrocroro xogreEcaropa 3anoJrgeg BeIrlecrBoM c

npoquuaeMoc'rEro €:7 ri yAerBIr6IM conporlrBnel IeM p=100 fOria.v. Eurocrl rougexcaropa
C:3000 n<D. Hatrli cr].ry ro(a ).req(u rrepB KoEleHcarop IIpII llo.{aqe Ha Eeao EanptxeEut
{/ 20008.

Cura ro(a B npoBo.urr(e corrporr.rBreHrev 20 (JM Fapacraer B TeqeHue BpeMeHfl Al=2 c

no nuHefiHoMy 3a(oHy or lo:0 i\a Imax=6 A. Onpe.qe.nurr, KojtfiqecrBo rennorll 9,
B6rleJrlrBrrreecr B 3ToM npoBoaHx(e 3a nepByBl ceKyE.{y.

Ilo Bnr(y pa.ryycoM ,R:i0 cv reqer rol( 1=50 A. Brro( roMetlleE B o,[Hopo.{Eoe
MarE Trroe fiojre B:0,2 Tn. Ollpe,{enl,lTr, MoMeFT cttJtI'I M, .{eilcrBylouefi Ha B]{roK, ecnrj

[JIocKocrB Bur(a cocrarnter yfon e=60o c .flI,rxnf,MI,r xxAy(trltl.

B orEoii nroc(ocrfi c 6ecKoHe.]Ho .{TEHHLIM rpsMEIM npoBoAoM, IIo (oropoMy rer{er
ror< 1=50 A, pacnoJroxeHa [prMoyronEE,ur pavr{a rar(, qro ABe 6on61llr,e cropo]rbl ee.uffiHofi
/=65 crt uapa,nne:rlrbl npoBo,4y, a paccrotulie or fpoBoaa ,qo 6n[xaiiueft a3 sTux cropon
paBEo ee uprrEe. Ka(oB MarErnH6rii fioro( Q, npoHll3blBaloutlri:i paMKy?

PfP Ns4 Ko,re6aHut lt so,tnr'r. Onruna

IIoa I(a(uM yrnoM K roprJ3oriry .rloJrxHo HaxolrrrLct coJIHIIe, 11.1066l ero nyqr,l, orpaxeHH6te or

cTaul 6bI Hauboree noJrHo rrontpr3oBaHEl, ecrl,l c(opocTr, cBera B BoAe

perrJer(y rropM,r,'rBHo nalaer nyqoK cBera. KpacHar luuur (1,:630 Hv)
nopr.{xa [o,q yfrroM q=60o. ofipelenuTb;

a) KaKar cnekrpan6Hu JnttTut Rur:P.a nor 3TuM xe yrnoM B cne(Tpe 4-ro nops,qra;6) xaroe
Ii]-ICJIO IIITPIIXOB IIA 1 MM ,[.]UIIIEI T'MEET AX+PAXqIIOEEa,I PEIIICTI(A.

Ha Mbrrbnyro nneHxy c Irorca3arejreM rrperoMJleHrit rl=1,33 [a.{aer rlo }ropMal]u

MOI]OXpOMarxqeCKr{ft CBeT C ,{nmoii eOrHH 7,=0,6 MKN{. oTpaxgHEbri CBeT B pe3yjlbTaTe

rroBepxHocrx o3epa,

2,26.!08 ulc2

Ha ,quSpaxutounyro
BriaHa B cleKTpe 3-ro
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rrETepibepeEu![ uMeeT nalr6ojrbltrylo tpl<ocT6. Ka(oBa ualtMellblllat Bo3MoxIraJI ToJrilIIrHa

IIneH(I, dmir?

Ilpulrepur're reur'r peQeparaanrrx pa6or
r ceMecTp

l. On3tKa Hay(a rIo3EaEIit M[pa.
2. flpocrpaucrro r npeMt B (bt'3liKe.

3. r{epr ,re Abrpbr Bo BceneHEoi
4. YqeErre K.3. UaoJIKoBc(oro.
5. Mo.[eJrllpoBaHue flpoqecca pacnpocrpasesnt ynapEot BoJIITEI npl' B3pLIBax B

pa3nriqEbrx cpeaax.

6. Kurlerll(a 
'l 

TepMoAnnalruxa 6noloru.recKlix fipoqeccoB

7. IloprroK rj oec[optloK B Mlrpe 6ot6ltrttx MoJre(yn.

8. 3xcneprt"renra,rluble tccjleaoBauut 3rel<rpoMatrrrl]trqoro nont 3eMr[ B o6racr[
cBepxEli3Klrx qacToT.

9. lllapoBar MorErrt Ir ee flpupoAa,

10. MarHnrHoe llone 3eMrll.
11. Monrur Ii ee rlplipoAa.

12. 3re(TpuqecrBo B )(IiBr,rx oprallli3M,x.
I i. l,rerrprvecreo e arr,,roc$epe.

14. JIa3epEo-[EAyunpoBaHEr,Ie n po,ufiIraMllqecrcle BoJIHII.

15. (DrBriqecKrre MeaoALI perlicrpaq[t-I 3erilnerptceE tl.

16. Ilp[MeEeHue yn6rpa3ByKa B uETpoc(o 'tll.
17. E orpa$kr A.C. IIonoBa.

18. BoroKoHFo-onrtlqecK[e rl-rpocKoltbl.

19. Cons[e.
20. KocMonora.recKoe I{paclloe cMeuleElie.

Cnrcor< uoNer 66IT6 3EaqLITerbIto pacmtlped. Teuy peQepara cry,4eETLI corjracyror c

rlpenoaalaTejteM.
(Don.{ oqenoqnlrx cpe.qcrB arlt npoBe{er tt a:rrecraultll ypoBut coopM[poBaEuocru

KoMrrererrulrii o6yq,uolllrxc! no al'currljll,lHe oQopMnte'rct oraenBEEIM ,qo(TMeHToM.

7. YTIEEHO-METO,IIIIIECKOE I{ IIHOOPMAIIIIOHHOE OEECNEqEHI{E
AI4CIIIIIL]IIIHbI OI,I3I4KA

7.1, Kn[roo6ecneqegHocrt'

HauMe HoBaHxe Jrureparypbl: aBrop,
Ha3AaHXe. BliA lJ3,IlaHUr,

IBNATENBC'IBO

KHI4|OOEECNEqEHHOCTb

Konfi qecrBo 3IBeMr,']tPoB
t,3AaH{ii B 6n6r ore(e BnfY B

coorBe-rcrBtu c O|OC BO

Hannque B 3neKTpoHfiot
6x6nuoreKe BrfY

I 2 3 4

OcHoBHar nrreparypa

L I{FHeuo8, Apr€Mnfi
ApreMheBn'{. (Drr3xKa: MexaHnKa.
MonerynrpHar OIr3UXa.
3rexrpr.recTBo x MaTHeTIl3M-

3,'rexrpoMarHu, HLIe rone6aH t li
BonHbr. Onrlxa : yqe6Hoe noco6ue /
A. A. Ky3reuoB ; BnanHMnpct{di
rocy&pcrBeHHLril yHxBepcnrer
rMeHn A,reKcaH.4pa fpnfop6eBFra u
Huxonar f DuroDbeBr'r.ra CroreroBhlx

2013

http://e.lib.vlsu.ru:80ft an

dle/123156789t32l, 1
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(Brry) . l'13r. 2-e, rcnp. a !on. -BraafiMrip : BnaruMrIpcfini
rocyaapcTBeHHlra yHnBepcn,er
fiMeBs AlekcaHrpa fprirop;eBrqa u
Ht (orar fpnrop*Bx.{a CroneroBBrx
(BnfY), 2013 160 c. : m. -I4Meercr gneKrporiHar Bepcfir .-
Brl6nrorp.: c. 155-156. ISBN 978-5-
9984-0337-8.
2. ttynnln,

Orcuxa i

MerorFrecrure y(a3aHut
Marepuany,

npal(rxqecl{r6.r 3aHrrrrrM
3aaagIUIM, (OMnnekcy

na6opaTopHbrx pa6or nnr cryreHroB
[rcraHu oHHoi OopMH o6y,{eHut I
A. A. Kynnu, ,rl. B. fpyHc(ar :

BrarlMupc$ri focympcrBeHH6rn
yHuBepcHrer nMeH, Anel(caqlpa
fpffopleBrj.la fi Hrl(orat
f pnropreBr.na CroneroBbrx (Bnry),
KaQelpa o6!.len n rpKnaAHoii
Orj3nxu ; rlo! pe!. A. A. Kynxua .

BnaluMr.{p : Bna$rMnpcru{n
rocylapcrBellHEri1 yHrBepcllTer
rMeHn ArexcaHlpa fpnropbeBrt{a n
HKorat fpHropbeBnqa CroneroBErx
(BnfY),2013 . 214 c. : I{n., ra6n.

I4Meercr 3neKrpoHxar Bepcur .

Enbnnorp.: c.211-212.

20r 3

http://e.lib.vlsu.ru:8o,&an
d\ett23456789/2624

3- (D,r3uxa : MeToAUrIecKre yKa3aHrt
anr noaroToBl(t cTyleHToB x
'r€c'r{poBaHr}o / A. O. fa,rK H lx
-qp.l ; B,lalliMnpcl(r1ii
rocyrapcrBeHHbri yHlrBepcrrer
nMeHn AneficaHApa fpuropLeBnrra u
HuRora, fpuropbeBf.ra CroneroB6rx
(BfY), Kaoeapa o6rqet u
np{x"Ia,qHofi Omsl(rr ,- BraAlnrIrjp I

BnaAlrMnpcKxfi rocyaapcrBeH$ril
yHrDepcr{rer uMeHr AneKcaHnpa
fpxfopEeBrrqa u HnKonat
f pxrcpLeBrqa CroneroBbx (Brf Y),
2013 . 243 c. : r','r. - AMe€rc{
rrrexrpoHHar Bepcm .- 6u6rnorp.:
c.242.

2013

http://e.lib.vlsu.ru:8oAan
dle/123456789/3390

4. AnroHoBa! M.A. OI{3hKA.
MexaHtxa More(ympHar QrcuKa-
TepMoanHaMrrr€, 3nexrpl ec-rBo.

Ma rer[3M. MexaH]r.lecxxe
(on€6aHrr u BorHhr. BonHoBat
onrnKa: y'{e6Hoe noco6re/ M.A.
AgroHoBa. IO.(. (oKypuHa;
BraarrM. roc. yH-r M. A.f. u H.f.
CroneroBHx. - BrarfiMrip: I,l3r-Bo
BnrY, 2017 ISBN 978-5-9984-0?76-
5

2A t',1 250

[ononHrren
l. fa, tnH, ApKan[il OeaopoBr.r
IeKuux no dr{3rKe: B 4 q-

http://e.iib.v1su.ru:8oAan
dle/ 123456 7 891469
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[]"re6Hoe noco6uel ,/ A. o. fa"1K,{H i
BnannMupckr.j ! rocyjrapcrBe H H6r i
yHxBepcxrer (Bllfy) . BnaruMnp
: BnaArrMnpcxfii rocylapcrBeHlrbri
yHrcepcnrer (Bnf Y), 2004-2007.

2004 - 200?

2- qepToB A.I. 3a.qaqHU( no

O}l3uxe: Yqe6Hoe noco6He nrt
Bry3oB / A. f. rleproB, A. A.
Bopo6heB. 8-e rca., nepepa6. 14

Aon. - M. : @fiMarnrr, 2007. - 640
c. i nr'r., ra6n. - ISBN 5-94052,098-
'7.

2AO1

3. AMtrrpHeBa, EneBa Ba,tepbeBHa.
Yqe6Hoe noco6[e no Omrlre :

MexaHrxa / E. B. AMurpneBa. B. C.
Ilne(xBqe! ; B"qa[uMnpcrnt
rocylapcrB€HHhrtr yHuBepcmer
(BnfY) B"lalrMlrp
B"larxMrpcKlrt rocyaapcrBeHHbri

YHt{Bepcnrer (BnfY), 2009 . I43
c. : ld., m6r. nMeerct
3rreKpoHHar Bepcnr .- Bu6tuofp,:
c. 143. ISBN 978-5-9984-0005-6.

2009

htF//e.lib.vlsu.ru:80,han
et t23456189 /1304

4. CaB€nr,eB I{.B. Kypc o6uelt
On3r.rl(lr : }^re6Hoe noco6ne Ant
Bry3oB: B 3 r. / l.L B. CaBenb€B. - 7-
e m.u.r c-repeorrjn. cfl6.: IaHL,
2001 (-rlyrule nraccu.recxue
y,re6HnKj) (K,racculrecl{ar yqe6Hat
nrreparypa no Qmuke) (Y.re6Hrjkn
un By3oB. cfleuua,rhHat
nrreparypa). - ISBN 978-5-8114-
0629-6.

200'7 20

8. MATEPI{A,lbHO-TEXHIITIECKOE OEECIIEqEHUE AI,ICUI4IJ'IIIHbI
,{lr;r peanusaquu .{lzcullnff,rur,r Qu:lina nrtetorcl cneqrrafi,Irble ItoMcnleutlt IJtt

IIpOBeAerrE 3aIItTLltI IeI{IIIIOEI{O|O T'lna! 3au{tTl,Iii [paKTVqeCKOtO TI,I[a, IpJ/nIIOBLIX l,l
llElllBruyar6rrBrx I{ollcyn6Taq]{il, TeR)arqefo Kor]rpojrr rr rrpoMex)4orrEoft aTrecTaullllj a TaKXe
rroMer(eEvr ajtr c,lMoc,roFrejrbrroi pa6or6r. Jla6opaTopHr,te pa6oTBr fipoBoarTc, B
ra6oparoprrrx MexaHIr(I, rr Mojre(ynrpsoii +r/3r.Ktl( 428, 429), 3reKrpoMarner!3Ma ( 425, 426),
olrrvKt4 (422, 424).
llepeveur acnorr,ayeMoro illrrleu3lloHlloro nporpaMMHoro o6ecfle-reEfir: na(er oorrcH6rx
nporpaMM Microsoff Office, Microsoft Open Licenca - 61248656
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Pa6ouyo nporpauuy cocrarun
crapllrEfi [pe[oAaBarenE KaOe,4pEr Or4nO

Peqenserrr

M.A. Atlrososa

([peAcraBnrenE pa6oro.qare.na) ctleura,rrrcr no cepu.rQmaqur.r AO (KaMeukoBcRui
MexaHE.recKrifi 3aBoA), BraAriMtrpcM, o6racrl, r. Kar'reuroeo,a.r.{. -MCXaHrqecKIig 3aBo,[>, t'naJlr-rMnpcl(.ul oonac fb. f, KaMerfto_Bo7a'T.{. 7.

K Ma 
A.P. KynlqltuKai

Ilporpauua paccuorpeua u ogo6pera na raceAarxr r€Qeapsr o6r{a.r f npnr<.na,quar {lr:rxa
Ilpororoa Ne I or JQ t3. ,12/9 roaa
3aBe,qyroqfi r<a$eapot lopoxror

Pa6ovar nporpalrarraa paacMorpeua r oao6pena rra 3aceaaunq M9TO.IU{qeCKO[ (OMr-ICCI'E

IIaIpaB.,reEI'r
13,03.03 9ueprer[qecroe MaltrurrocrDocxue
llporoxor Js y' o, JO. /47? tolr
Ilpe,{ce,4arorr6 (oMlrcclfr B.O. fycrroa
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,'II4CT TIEPEYTBEPXNEHI4-S
PAEOIIEtr NPOTPAMMbI NIICUIIIUII4HbI

Pa6o.Ias uporpaMMa oAo6peua Ea yve6unft roa

flpotoxol :acegarun xaQeapu Nt _ or _ rora

3aneay,rounir raQelpofi

Pa6ovar uporpauua o,qo6peua Ea yve6uni ro4

flporoKon 3aceAasrq rcaQe4prr Nl _ or _ roAa

flporor<ol :ace4aur.r raSegprr Nt _ or _ rola

3aBer),lourzfr xaQeApofi

Pa6ovaa rporpar.aua oAo6pena rra y.re6E6rii ro.4

flporoKor 3ace,{aE r Kaoe.qpEr Ns _ or _ roAa

3aBeA)'rourii Kaoeapofi

Pa6o.{a{ [porpaMMa ogo6peua ra yre6nHii rog

flpororon race4anu.r raQeapu Nl _ or _ ro,4a

3aBe,4yroqnfi r<aQeapoi

Pa6ovaa nporpauua ogo6peua na yve6ulrfi ro4

Ilpororo.n :ace,qannr Ka+eAp6r N9 _ or _ ro,4a

3aeeayrourni r<a$elpofi

Pa6ovaa nporpauua o4o6peua ra yve6nnf ro4

3aBe.[},}our, k l{aQeApofi
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