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r, uEJrr{ ocBoEHl.Ig AlrcurrnJrr{Hbl

Ile,rsvn octoeurlt rIrcqIinJIuHEI (<DIsIrKa) tB.lserct o6ecueT euue 6y{yuero
cleqtrzu{cra say.{Eofi ibtBu.recKoi 6a3ofi, Ea (oropof B BEIcItreii TexHl-Iqecl(ot IIlI(ore
crpourcr o6qenD(el{epH,ul u cfleqnanblr,u [oIroToBXa. IIocJreAoBareJrEEoe tl3yreHl,le lbrcrllii.Ir
or,pa6arrlraer cfieuribllqecklifi Mqroa MblIIIJreI{tIlIi @u:Izvecryo lillT]aljujrc, I<oropr,le

oka3brBarorcr Bec6Ma rlnoAorBopH6n4li I'I B .4pyrux ltayl(ax. Cfleul,'antrcrEl, rIoJIyrIaBIIlte

l[rporoe lltsaro-uareMmtaqecKoe oopa3oBaEne. Moryr c,MocrofiaerbHo ocBapIBmE EoBr'Ie

TexH]tqecKte tlarlpaBnerllirl, ycuelulio pa6orarE B HItx, neaKo rlepexoal'ITr, or peueHl'lt ogutx
3a,4aq ( rpyrltM. Irc(arb Irecras,4aprrrEle u HErpaarrqltoulrble rI)"TIr, rrro oco6esxo gaNro a,rs

upoibeccaoEailruoi Mo6lrJrlHocrn clIetllaarltcroB B ycroBricx ycropeuuoro pa?Btrt{,I TexullI<t

3aAa.rri Kypca Qa3l,(rt:
. Teoperriqec(au noaroroBKa o o6aacru ([u:ur<u, rlo3Bottlot[au 6yayrrlrtv nsxesepau

op!{eurtpoBarbcr B rroroKe Irarfioft u rexHnqec(oi ussopvauan li o6eclle']llBarorqat I'IM

BO3MOX!iOCTb ItCrIOJrr'3OBatII:It EOBETX tlUSnVeCrCrX UpUnqunoB B Tex o6jlacrtx, B ltoropED( oI ',I

cIIequa,"rrr3rip)'roTcr;
. @opMripoBanne qayquoto M6I[uI91tst, B qacrlrocrll npaB[nr'Horo nouliMautq fparrllu

rlpuMerrr.rMocrlr pa3nttqEr,rx Qu:lrrecxrx rosr:ri-Ifi, 3a(oEoB, Teoprit L yMesl-It oIIeHItBar!

creleEb .{ocToBepEocfll pe3yjr6TmoB, IIOryqeIIIIErX C TIOMOIqETO SItC[epIrMeI{TanEH6IX l'ljlll

MaTeMaTtqecKltx MeToAoB fccne,4oBarll{s;
. BEIpa6orKa rIp$eMoB lI HaBr,u(oB perqegldl rios(perlrr,D( 3a.qaq Ii3 pa3gErx o6racreii

ibr{3ri(Ir, fioMoralolqlIx cry,IIeHTaM B ,4,ulElreiillleM peltrarE nnxeEepEble 3aAaq[.

. o3Ea(oMJrer![e cryaerlToB c coBpeMeEEoi EayqHoi alnapar]poi I eupa60rr<a y uux

Harran6Hbx ITaBEI(oB rlpoBe,ueEltt 9(crIepItMeHTaJrLHLX HayIIIrux llccjre,uoBilHnfi pa:,ravlr'x
ibu:rvecrux roleuufi tt oqeII(Ir lrofpemllocreii l-t3Mepellui.

2. MECTO AI4CIITITIJII{HbI B CTP}'KTyPE OnOn BO

Baxua,q uerg eucnero o6pasooaur-tl - rIonyrII-ITr IralqlJoe rlpe.4cragileg[e o flplipoae Ir

Mero,{ax ee IIo3IIaIInt. Ou3EKa I{ztI( Be.{yuat Ha}'(a o llpupoAe Ilfpaer rnaBH]'Io ponb B

ilocruxeH[]i 3aoii Ileflt,
IIo cBoeMy coaepxaslF I'I sa) l6IM Mero,qaM ItccJIe{oBaIrEs (pll3ll(a lBrterct MoryqLM

cpeacTBoM o6pa3oBaTerl'qoro ll BocflI4TaTe.]t6t'Ioro Bo3,qetcTBtls, noMortu pal3BllTldo

yMcrBeEHbrx cfloco6Eocrei, oopMlipoBaElrc Ila}.llroro MlipoBo33pelfl'lt, Bocrlrlrtl![Ito Bojrll Il
\apaKlepa np .4ocTxxeHUrl flocTaBileHHot ue,lri

(DIBrr(a orHocr-rrc, K 6a3oBoii qacrl-I nporpaMM6l. B coBpeMeEEoM ecrecrBo3Hal rI-I

lrupoKo nplMel{tmrct MareMarlqecKle iaeroArr. ,qag ycleuHoro ocBoeElrt Kypca ibl-l3l-lklt

cry.{enTaM Ireo6xoarrMo 3uar6 cnea}arorque pa3aeIIEI Bblcueii MareMarlrrrr: alzQ$epeuluarb$oe
r, riETerpajr6Hoe [cqucreEae, AliQoepesqtanblllre ]?a3sel irl, aHajltrlrqecK]'Io reoMerplllo Il
irr{HeiiEylo anre6py, pa4r,1 3JIeMeHTU aemopHoro alH,lII[3a. $1ur<ulla r<ortnlrerctroro

lepeMeEHoro, sneMeETEt reopull Bepotrrlocrei ,I MareMarFrec(ot crarllcrll(Ir'



3. KOMIIETEIIUUIT OBYIIAIOIIIETOC{, OOPMIIPYEMbIE B

PE3YJII'TATE OCBOEHIIS AI'ICqUII'II'IHbI <OI{3IIKA)

flocJle.qoBarenbHoe lr3yqeElie Ou3li(Il Bblpa6arblBasr clleqx(buqec(Ilii Mero-[ MB[IIreElIt'

Orl3u.recqro llnrlr.tql,Ilo, Koropr,le oKa36lBarorct Bec6Ma [IIoaorBopIIbIMrl Il B 'Ilpyrllx Ha]'Ka'\'

Cfleqtla,Tlrcr6l, nonyiaBllrlie Elnpo(oe O[3riKo_MareMarlrqecKoe o6pa3oBaEue' Moryr

caMocTorTelbqo ocBattBaT!, noBble Texr iqecruIe llallpaBnellllt, ycIIelIIIIo pa6oTaT6 B 'lx, IeIl{O

neDexoallTb O! pelrleHltt oalrux 3a'4aq K peltreltlllo ,4pyfux, ucKaTb necTaE[apTllrie u

oJo-iu"on"ta' DTrl, rrro oco6eqgo Baxgo anr upoibeccaoua'rbgoii Mo6illrlgocrfi

"n"iar-t"tou 
t y"no"t"t yc(ope'lroro pa3Br'ITwI Tex'firri' Koraa aMoprr*aqfit Aocrlrxe'fi

nonnp""tur* yrno"n"qtar6Ebrx 3EaI ifi lpogcxoaar qpe3B6rqa[no 6uctpo'
^B 

opou"""" ocBoeHlrt aal{rIoi al'lcu{Ilnwl1'l cryaeHT aonx€B o6naaam ore{}rorllurc,

o64enpo(teccuonartHbLtt4u ko nemeH4utlMu'

"noio6no"tua 
IIpIlMeIl'Tr, coomercrByrouqt $u:uro_uareltanrrecnti a[[apar' Mero{bl

aHa,{lt3a tt Mo,[efflpoB€u zt, TeopeMilgcKoro li 9I(C[epI'IMeHTaJIbIroro uccjleAoBaHat npII

peuelrlru Ilpo(becc[ona:rum< :aaau ( OIIK - 2)

B pe3ynbrare ocBoeHut aucqllrljll,EEl o6ylarcuuict'{onxes qeMolrcrplpoBmr'

cnearorulte pe3yn6TaTr,l o6pa3oBaElt:
3uamr'. $uzu.+ecu.ue ocHoBbI, oclroBllrle 3al(orrr'I li roIlJITIlt ifu:n<r' rcoppercuue

IIOCTaIIOBI{rI (Jlaccllqec(t-Ix 3aaaq

Vnemo: I'3MeptrB lpusr'necrue Beraqlillbt, o[pe'{ejrtrE o6[Me $oplfEr'

3aKosoMepltocTtl, scnorr,3oBaTl lillcTplalegT'lnbHble cpeacTBa.ibli3lt(It' UOIrtTb [ocaaBJ]eHlrIo

3aaa.ry, o6pa6arbrBarl pe3yJILTarbI IBMepeHI-rii, crpol-IrE fpaolirui' Sopunposam pe3yJ]6aari

"o"nj"or*tu 
llII$opMaIIItlo ( a$aml3y' caMocrourellblro yBx'uerb cJIeAcrBlIt

c$opMyruponar:uoro p*yJlbrara, rejlarb B6IBoABI, rpaMofiro flonb3oBaTt'ct t36II(oM

rrpe.qMerHoi o6nacTlr.
Bnademo: rywrlpoii M6[]l,'IeHI-lt' clloco6nocrrlo r< o6o6rqeElilo' aEaJrIBy' Bocnpl.trlllo

r.rrQopvaquli, fiocralroB(e uerul u erl6opy llyrei ee aocrtIxeltl-It' ocEoBnbMll rlpzeMaMlt

o6oa6orra tr npeacrasreulrt 3KcrlepuMeETzuIl'HED( aaulIbrx'



4. CTPyKTI?A II COAEPXAHI4E AI,ICqIIfl"'IIHbI(MOIy"IS)

06 Iar rpyAoeMKocrb .{ncurlllnl-Isr,r cocraBJls€T 7 3aqeTE6rx eAlzr iq

(252,tacoe\.
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rI/n
Pa3,{er

AI'CqUIIJII'IIbI
(reMa)

Bu4u yre6noi pa6orr4
BKJrtOqtuI CaMOCTOFTeJTbII)'IO

pa6ory cryaearoo n
TpyaoeMKocTL(B qaczl\J

O6seM
yve6uofi
pa6or6r. c
ITPTIMEIIEITIEM
glrTepaxTuBlir,r
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vcaxl o/o)

OopMbr
TeRyrqero
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$opna
I1poMe)KyTOqso

i arrecrarrw,

O
(.)

,I MEXAHI4KA I

I KI,lHeMarl-IRa
nOCTYIIaTeILHOIO

,4BIIXCIIwI

I 2 2 2 2 1/r'7

2 KuEeMart(a
BpaljlaTenblroro
,{B&Xesut

2 2 2 2 1/25

3 ,[uualura
nocTynaTejrbHoro

aBl'xelllts

3 2 2 2 1/25

4 ,{EEaMn(a
BparqaTeJrEHoro

,UBI,IXCEII'

4 2 2 2 r/25

5 3ar<oHsr

coxpaEeHI-It
5 2 2 2 2 t/t"l

o 3reueumr
MCXAHIlKI,I

XI',IKOCT€tr I'
ta30B

6 2 2 I /50 PeintEr-
(oETpor6 Ne1

7 3relrenru
, icnequanEnoi

.Teopul
' OTHOCIITEJILTIOCTII

7 2 2 2 t/25

8 MexaE[-recK[e
(ore6allrl'

8 2 2 2 1/25



9 Mexag!I.recKr-Ie
BOJlH6I

9 2 2 2 1/25

II OCHOBbI
MO.]IEKYIISPH
ol4 @u3r4Km
TEPMO,UI]HAM
UK]d

I

10 More(TrrpEo-
KV HEflIqCC1(EUI

Teop[r ra3oB

10 2 2 2 t/25 PeiTrrllr-
(ollrpo.nr Ne2

11 SreMeETLr
ftJ',raccllqecltoil

CTATI,ICTIIl(Il

1l 2 2 2 1/25

I2 Peanluge ragsl t2 2 2 2 1/25

1l CBoilcrBa
xli.{(ocTeu

13 2 2 2 U25

I4 CBoicrBa
TBepabrx TeIr

14 2 2 2 t/25

15 Oa3oBr,re
paBHoBecr.rr x
Qa3oB6le
IIepexoabr

15 2 2 2 1/25

16 3reMeHT6r
(brr3r.r.recRofi

(I:Il{ETIII{II

16 2 2 t/50

l'7 nepBoe naqano
TepMo,4nEaMllKrt

t7 2 2 2 2 l/17 PedTriEr-
rourponr Ne3

l8 BTopoe Eaqaro
TepMo.uElraMllKll

18 2 2 1/50

I{Toro 1-18 18 l8 18Ds"A 3aqer

III
3JIEKTPUqECT
BO 14

MAfHET143M

2

I HanprxeqEocr6
9le(TpuqecKoro
lojrr B BaK)D4\4e

1 2 2 2 t /25

2 noreHllu&l
9IreKTpooTarr-rqec
(oro [oJIt

2 2 2 2 rD5



l AIlgreKTpriI{I] B

3JIe(TplIqeC(OM

uoJre

l 2 2 2 ll25

4 llpoBo,{IluKn B

SJtempl'qec(oM
IIOJIE

4 2 2 2 1/25 PefiTftHr-
ronrporl Ns1

5 flocrorH1l6lii
?ne(TpI-IqecI(Irii
TOK

5 2 2 2 2 r/1'1

6 MarullTEoe [oire
B BaKyyMe

6 2 2 2 t/25

8 Maflll,rlloe [ore
B BEU]ECTBC

8 2 2 2 |25

9 3:rerrpouarurra
.uI llE.{y(q1lt

9 2 2 2 rD5

l0 3leuesru
ipr.t3uqec(ofi
3neKTpoI iI{I:I

10 2 2 2 r/25

ll flaagua 11 2 2 1/50 Peitrullr-
xourporl No2

IV
KOJIEBAHI4' I4
BO]IHbI

2

12 3rempoMarllr-tr-
HEte (ore6a it

l2 2 2 2 tD5

13 3neKTpoMarErir-
HEIE BOJIIIbI

l3 2 2 2 tD5

V OI]Ttr4KA 2

I4 feoMerp[qec(at
oIITI:II{a

t4 2 2 2 2 v17

15 I4nrepOeperlqru
CBETA

l5 2 2 2 t/25

16 Alropa(Ilrr cBer€ t6 2 2 2 2 1/17

t7 florrpn3a{[t
CBCTA

t'7 2 2 1/50 PeiirlrIIr-
KorrrpoD Ne3

18 ,4llcDepcur cBera l8 2 2 2 1D5

I{Toro t 1-18 18 18 36 18ns.h 3rcaMes(36)
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TeMartlq€cKni n,raH nncunnrnllBl

I. MexalruKa

1. BBe.qeE[e. flpe.qaer tfz:I]rur. Meroau ibusmecr<oro accJleaoBaH[!: orlblr, rl{rlore3a'

3(crep[MeET, Teop4 . BaxEeii[Ite 9Tarl6l ucroplxr lbrI3IrI(Ii. Polc abli3l-rrul B pa3BETIt{ TexEI'I(Il

I Blrrurrrle TexHr.IKtI Ha pa:eurne $rcanu. Polr $rcr,trr B cTalIoBIeI trl lluxenepa. CB.r:lL

Ofi3rirur c Ap]TnMri HayrzuI,. yclexu coBpeMeHEoi OIi3{KIi.

2. HenoroDare cge-uenEq l-Is MateMaTli(lr. Ponr, llareMafllr(Il s Il3]"reII llr OI-BItkrr. O},IIl(unIr

fi ux llpon3Bo,qHBre. tr4ETerpupoBalue. O ci'arrcle npolreogEoii l-l tllTerpara B flprrnoxeHt'Il, I{

lfn:ruecxult 3aAaqaM. 3.[eMeETbI Be(Topsofi anre6p6l: otpeAeneHue Be(Topa, cjroxeElre

Be(TopoB, y\(Iloxerllre Be(TopoB, AI'tOQepeEu{poBaHI-re BeKTopIlt'Dt BerIjrIIlH'

,{u$$epenuualrnrre ypaBreu[t. SneMeuTapnbre cBeaelrllt Ils Teopt-ll-r Bepotrlrocrlr.

3. KtllteMarli(a fiocrYnarerlgoro nBnxeqtlt. KtlIteMartlra KaI( pa3aeJl MexauqK,l'

MexaslqecKoe ,{BnxeH[e KaK npocreftlnat $oplta aeuxenua Marepr i. MarepltaJ$nM Toq(a
(qacauua). CncreMa orcqera. I4EepuuaJIrIrEIe c[creMBl orcqera. Pa,4tyc-Be(rop. flpunqan
orEoc[Ten6Eocr[ fa,Ifinet. TpaeKrop]tt. Paa[yc (pI-IBTIrBI Tpae(Toplr[. JlaEeifuIat c(opocr6 ]'I

rnllefiEoe ycKopeErie, TanreE[Iia,rbnoe lI EopMaJIr,Hoe ycKopel {t. CB'3B MexJy nrx{efiLtr''r{ r,

yrjroBbrM[ r{firreMaraqec(rM[ BeJIItqIlHaMri. flocr)'narenBHoe .4BrixeH{e rBeploro rena.

4. ,Ilrinalr <a nocrt'nareasnoro .qsltNegltq. AuEaMu(a (ak prBAeJI uexaulru. flepolri
gaxos Hglotosa rl Iroutlre @epufiaJllsoit cucreMbl orcqera Bropofi 3a(ou Hstorona t,l

rroHsrrre crrJrbrj Maccbr u aMnynr,ca. YpaateH[e aBExeEEr. Tperlli 3aros HbloroHa !-I npe.{erEl

ero rpiMegrNrocru. HerEepqllarbHlte cl4creMbl orcqera. A6co.rrornble It orHoct'ITeJIbHr,Ie

cKopocr6 LI ycKopeElre. Cun6r Ifiepqall. I{enrpo6exnaa c:1,ta. Cvra I{opuolrca. Clcreva
Marep[,uhr$rx roire(. IJerrp nuepuut (ueETp Macc). TeopeMa o ,{Blrxe1tltl' uelrrpa llHepul,It

5. BDaruarenbnoe .{Buxeg[e rBeD.uoro rera flonqrze a6corlorgoro rBepaoro rera'
Mortesr cr:rlr. MoMeEt liMnyrEca. MoMeET ligepqri[. TeopeMa lllrefiIrepa. Ypanaerue

vouenroo (cerar MoMelrra {Mlly.nbca c MoMeIrroM ctrnrl). ypalueurle BpaIIIareJIbIIoro

rBr-rxeurrrrBepaoro relra orHocurelrr,Ho rlerroa3ltxsofi ocu. Kunerntecrar sueprur

Bparqatouerocr rBepaoro reJla. rEpoc(oll?I recKlrft 3ooe(T. cBoooaEble oct-i.

6. 3a(osH coxpaqelrlls. 3uavenre rz co.4epxanne 3aKoEoB coxpaqeuuq s MexaHKe. 3axon

coxpa{eEx{ r.rMflyilEca. OanopoAsoco flpocrpalrcrBa. Pea(TaBHoe ABltxertlle 3aKoH

coxpauerru MoMesra [MrIyJI6ca. I43orpo[ut lpocrpaucrBa. Pa6ora, 3nepf*ls, Morq$ocrr

CBr3b Mex.qy [oreE[IrarEnoi gllep|Ilei u ctlroii. IloHsrne crroBoao [ort. KoEcepBaaEBEEIe I'l

seKoscepBarrrBEbre clusI. 3aros coxpaHelruJl gEeprrrrl B MexaEq(e o.{gopoaEocTb BpeMeru'

Kouceprantenaa u AacctrnarliBlrau ctcreMrl

7. 3neMemlr MexanKu xr.{Kocreii Iz ra3oB. O6uue cBoicrBa ,(4{Kocreii ll fa3oB

ypaBEeHte ,uBrixeHlUr r Qoprue 3i:repa. none c(opocret, nurua ll rp16ru rora. Ypaeneute

oJpn:pt"oo"tn. Ypasnerure Fepuyrrx. C[creMa ypaBEenlrfi tagorusavurr' Bqsrocts'

TeqesEe B'3(oi x[A(ocTIi, @opvyna flyaseiin-* JJaulnapunfr li r]?6yneErHHfi pexEMbI



Terrer r. I]tlpliynt[Il{ c(opocall. IloreHuuarr,Hoe ra BtrxpeBoe AB[xeHIlt. ABt'xeIIIle reJr B

xE.{(ocrrx u r,!3ax. TeopeMa X}'KoBc(oro.

8. 3reMenru cnelllia-nruoi reooari otHocrirertuocra. fJpuHulr[ orEocllreJlbuocrll
3iiHETeiiHa. PonB c(opocr[ cBEra. Ilocryjrar rlocrotllcrBa c(opocrt cnera. flpeo6pa.:orarua
Jlopeuqa. Jlopeuqeso coKparqeq[e amrllbl u 3aMeaneE[e BpeMeq4. Pelaraercrcmlil uunylrc.
B3auMocBr3b Maccbl t4 3lreprull. AeQerc Macc. 3neprar cnr:u. Coorlioltreslig MexIy nojlHoii
ollep refi rr uMrlynbcoM qacrlrqbt. fpal{ulla [pIzMeHI-lMocrI4 Kraccuqecftoii (HbloroHoBckofi)

Mexag{Kli.

II . OcHoBr,r Mo.'rehTnspHoi tbrr3sKs u repMoA[HaMtK[

9. More(ya*Dtlo-rugerrrecxa! teoorllr r.qearggoro ra3a. Ocnoenrre lrolroxeElu
MoJre(ynrpEo-KrrHEru-recftoi TeopxII BerqecrBa. Ml{xpo- Ii MaKpococrotEwl cllcreMbl.

Ma{poc(olmecrure fiapzrMerpbl flouerre tAea,rtnoro ra:a. Molerylrpno-rutrErlrgec(oe
TOJr(OBaHle reMneparypH. q[cro cregeEeii ceo6o.qu volerynrr. BEyTpeHE t gEeprlt

r.raearbnoro ra3a. 3aKoH ptrBHopaclpeaeneE[t glreprull rlo cTerleEx{ cso6o,qu. ,{agrellt,le f€L3a c

Toq(u 3peErrr Mone(yJrrpEo-xnleDiqecKofi Teopl-lli. Ocuoouoe ypasneulre More(yntplro -
xrdrerrrec(ofi Teopnrl. ypaBEeElie cocrotEtrt llaear'IlEoro ra3a ()?aBEeE Ie KraleiipoEa -
Men,4ereeea) .

10. 3,reMeET6I $Iacc&qec(oi crarqcran4. AEEaMU'recKI'Ie Ii crmllcruqecKlie
3aKorroMeprrocrri a $usur<e. CTarncrnqecrurft Meroa ttcclleaoBarrbl cllcreM. Oa3oBoe

rrpocrpaHcrBo, Oagosat ro{(a, Qa:ooaa ruefira. floHsrlle o $yrr<uun pacnpe,ueaenua.

Crarucrnqecr<oe ycperqeHEe. PaclpeaereHl-Ie MaKcBerra (paclpeaeresue MoJIeKyJr rlo

aocofforEErM 3Ea.resrma cnopocru). Cpe,4HIre c(opocrli MojteKyn. BapoMerpl-rqec(a, SopMyna
Pacnpe,4e:reuue EonluMaEa. Pacllpe,uereElle Ma(cBefia Boloquatra.

11. Pean6r6re ra3br. Culu ueroronexylxpEoro B3atMoAeicrBI'Il r ra:ax Vpaareute Bau-

,qep-Baanrca. tr43orepMbr pean6Foro ra3a. Meracra6lrfibllble cocrotE[q. Kptrliqec(oe
cocroaure. Bul.rpenurt Slreprttt peajlbgoro rasa. 3oQer.r fixoylr - ToMcoHa. Ct(trxesue ia3oB

ri noJlyqeltlie r ,3KrIx TeM[epaT]p.

12. CBoficrBa xlr.[Kocreft. Xapamepltcrl'I(a xlla(oro cocaotrll4f,. Crpoevle Nntrocreii.
Erl{xr -rii [opr.{oK. noBepxEocrl{oe Irartxemre. CnI6r, nosr*rratotque IIa Kp[Boii loBepxsocrrr

xllqr{ocali. @oplty.na Jlauaca. Vorooux parnorecur Ha lpallt qe AB]x cpeA. Kpaeaoi }Tol.
Clraqtisaulre. KanururgpuLre tBJIeIrtt.

13. CBoiicrBa rBepnbx rer. Artop$nrre ti (pr'Icrarntlqecrule rola. Kpucta-nnurecralr

perrerKa. Aa,rBnutr noptroK. yupyrat rl n:racruvecrar aeQopuaunu. 3arou flxa fle@exru o

rpacran:rar. Xu.{xue Kpllcrannrl.

14. Oa3oBble paBHoBec[t E O4!q!!Ig-!gpgIgA!I. (DagH seruecrBa. Vcaonaa panrrooecur

$a:. I4cnapenue !I Kolr,{eucarrlrg. IInaBreI e 14 Kpt crunnl:,attr1l. ypaBlreulre Knaneiipona -
K,'raysuyca. @aroeaa 4iarpaMMa (a[afpaMMa cocrotglrt) Tpofutat roq(a.

15.3reMesrBl TeoDtrli cror(HoBeEuii. llorurrze croJlKroBe{ltt. Vnpyroe r Ee}Epyroe

cro.[(HoBeIIIig. llpl'Ilen6lloe paccrotll[e. Pacceql te qacr,I(. CpeAust AII[rra cBoboAlroro

npo6era. flpl'Ilurfi ,{era'IBtroro p,rBlroBeclit.

16. 3reMenrrr tbu:u.tecroi rutgerliru. florurue o $uauuec(oi Kruerrlr<e. HepaBEoBecEEIe

clrcreMhr. BpeMr peJraKcaqm. -{oreuur nepeuoca. ,{a$$y:tr. Kos$Quulenr arr$Qrull



Te[rolpoBoAEocr6. Kog+SrqneET TerrnolpoBoAHocra. Ba:xocrr (euFpeanee rpeHrre).
Ko3oolluneHT Br3Kocr[.,4{EaMrFrecKrr ri (ItHeMmrrqecKam Br3(ocrB.

17. flepBoe Eaqaro reBuelE!@lxq. CrarqcrEqecKr-ri r{ repMo.urraM[.recK1.rfi MeroA6r.
TepMo.qrrEaMrqecKar clrcreMa. TepMo.qrsaMrr.recKrt llpoqecc- OcEoBr$re repMoAr-rEaMrrqecKre

lorurTur: BrrylpeErrrrr srreprrr, pa6oTa, TerrnoTa. OopMyJMpoBrui rrepBoro Ilaqara
TepMo.u{rraM{Krr. ypaBEedrie nepBoro rlaqa".Ia TepMoa[rrarMriK[. Te[roeM(ocTr,. 3aBric[MocT6
TenJroeMr{ocrr-r r,qearr6rioro ra3a or Bt,Aa npoqecca. OopMyna Maiepa. Pa6ora, coBeplraeMzur

ra3oM npr [3onpoqecca\. 3HTarE[rs (rennoraa $yurqur). A,4[a6arr-rqec(!ri npouecc.
TelnoeMKocrb rBepAErx ren.

18. BToDoe rraqaro repMo.uuqaMnn.r. Pa.Bqosecuue ri qepaBqoBecnEre cocrossr.tt
c{creMbr. O6par{MEre rr Eeo6parqMbre Epoueccbr. KpyroBot lrpoqecc (qurcn). oopMyirnpoBKu
BTOpOTO Haqa[a repMo,{IjllaMurdr. II!,IC]I KapEo ri ero KIIA ,4JUr rueaJrbEoro ra3a. TerljloBr,re

aBnrarer[ u xoro,qnrBs6le Malrrrrbr. MaKc[MalJrbE6fr Kn,4 TellroBoro '{Bllrare.rrs. 3rrponr.u.
CTar[crrrqecrudi Bec (TepMo.{uuaMrqec(air Beporrrrocrr,). 3axou oo:pacranlu enrpomlll.
CTarlrcrlqecKoe ror(oBau le BToporo Eaqaila repMoalllraMu(t.

III. 3,'reKTpn.recrBo rI MarHerrr3M

19. 3ler,lesrlr reopun nons. C(artpulle q BeKTopElIe nola r $rlsure. fpa,uneur
cKairrpEoro uorr. ,quoepreuuux BeKropgoro llort. Porop Be(TopForo no.n'. Oueparop
falf'rllr,roua (oueparop <ua6ao). Oneparop Jlannaca ((nallrac[aro). Heroroplre
rxrTerpajrbHr,re TeopeMEr.

20. HanDrxeErocr6 gne(Tpocraruqec(oro Ilorr B BaK!1'1\.te. 3rerrpuvecrrzii :aprg.
Coxpaueune u riuBapuaqruocrb 3apraa. Arzcrpersocrr sapcaa. 3aKoH Ky:roua. flonrrue
:re(Tpocrmrqecror'o nonr. C[noB6re rlu:r.urr (trututr nanpaxenuocru). flprlnqun
cyfieprro3rruu 3]re(TpocrarnqecK[x nonei. floror< Be(Topa Harrprx€rrnocrt. TeopeMa faycca
,[Jrr gjre(Tpocrarrrrec(orc Ilo.]ur B Barn'r/re ri ee cBr3r, c 3axoHoM KynoEa. A[ooepeEuuarbHas
$oplta reopeurr faycca. flpulreueure reopeMEr faycca anr pac.{Era norefi.

21. floresuiar gJrekrDocrarrrecKoro [om B BaKvta.re. Pa6ora clir greKTpocrar]rrrec(oao

Ilonr. IIup(ynrq[r EalprxerrHocrn sre(TpocraDrlrec(oro no:ra. Porop HarrprxeEllocrt
g:rer{Tpocrar[qecroro nonr. florenurarrloct (r<oncepoarranoco) eaerrpocrartvecroro
norq. norenufiaq. Pa:nocr noreuquanoo. Crasr ueN,{y rrorerrularroM q EarrptxeHloct'to
greKTpocrarrjrrec(oro flors. ypaBEeHte Jlanaaca. 3nerrpu.recR[fi Arinon6. 3rercpr.necrllii
MoMeET .4r.rnojrr (,qrrlo]16EBrii MoMenr). floreriqnan u qalprxeHEocrb nojlr A[norr. MoMeET
cun, AeicrB)'ro!4rfi Ita A[rronE Bo BEemEeM 9.[eI{IplI rec(oM [ore. 3uepnrt Altnort B

Ite(Tplrqec(oM rlo]Ie.

22. 3irercrpa.rec(oe nore s .4rsrercrllra\. Cso6oaglre rl csg:asgr,re 3aptaBl B BelqecrBe.
Croponuue :apx,{or. flonrpuue fi gefioJt{purle MoIIeI(y;rEI. Tt-rrrBI ,ErgreKTptl(oB. I4osrat,
greKTporrHar n opEerrraqnoEsat lrontpv3alllllt. flontpr8yeMocrE MoneKyJI6I.

floJrgpr.r3oBaHEocr6 (Bemop llonrpt8aqrilr). Oasopoaua-r Il ueoaHoporrrar rlorurpl'3arlllll. CBBI)
rlojrrprr3oB,lFEocrrr c loBepxrocfiroi rrjrorrrocrlro rroJr4pt3aqlloHlrorc 3ap\a.
,{uorer<rpuvecra-r Boc[p[riMquBocrb BerqecrBa n ee 3aBI-IcEMocr6 or revneparyprr. Teopeva
faycca g;r-r gremp[rrecKoro rolrr B ,ryDJrexTprrKe. 3nerTpnqecKoe cMerqeurle (9re(Tplt.recrct
llrl.uycutrs) B arlslrerTpx(e. ,{norer<rpuvecraa flpotrrllaeMocrB cpea6l. Bbl.&rc,1erue
Eafiprxer rocrri gJre(Tprrqec(oro [oJUr B a{?nekrp[Ke. fpaHx'rHbre ycnoBtt'1 NIt
9.Jrer{Tprrqec(oro rroJrr sa rpaiurle pa3aera "ausrerrpux -,{tele(Tptll<". Ceruero3relcrpnrlr.



23. 3neI(TDIIqec(oe nore nDoBo.[E rKoB. Pacnpegorenne 3apt,{oB B [poBo.{HqKe.

3ne(Tpoc'raru-recKoe fione Blryrpli tl cnapyxfi npoBoaHliKa. fpanrlvxrre ycnoB[t sa rp€tullqe

"npoBo.uH{K-Ba(yyM". 3:rerrpltvecrte ceoiicrBa fipoBo,qtueft ooolourcu. 3lertpocrarlvecxa:
:aniura. Meroa rao6paNeuui. fpaurr*rue yclroB[t $a rpanuqe "npono,{uuk-,4rre(Tpll(".
3rercrpodwocrr yer[EeHHoro lpoBoall[(a, cEcreMLI [poBoaulrKoB Il (oE.{eEca:ropa.

3Jre(TpriqecKar orrepDl! cltcreMbl Toqeqsblx 3aptloB. 3ueprru :apaxeunoro IlpoBoAE (a,

crrcreMEr rlpoBoarrriKoB ri (oE.{eHcaropa. 3Eeprst gJle(TpocrartqecKoro nott. o6beMHat

IIJIOTHOCTI' 3EeprIIIi 9IempOCTmItqeC(OrO IIOJUI

24. flocrorstr6li sneKmll-IecKlifi To(. Xaparcep!'Icrfilci 3nempocraaltqec(oro ro(a:
Il.troTHOCTr, TO(a, CIIJIa rOra, vcloetie cyrqecTBoBaHlrt gjleKTp[qecKoro ToKa. cTopoql ie cllnbl.

Pa3Hocr6 roreE[fiaroB, Eallptxelltle, SJrekrpo,qB[xyuru cuna (3AC). Klaccnqecra*
greKrposEarr Teoplirr gjrenpolpoBoaliMocTlj MeTaJLrIoB. 3axogu Orla Il ,uxoynt-Jleuqa s
ax++eperunarbHoii $opve. 3ar<ourr OMa u Axoyrt-JleHlra B ItErefpaJIEHoi $opue. 3aror
OMa Anr Eeo,4Hopo.{Eoro yqacrKa IIerIu. Ilpasn:ra Kupxro$a. HeAocraro'fiocrB Knaccuqec(oi

3JreKTpOElrOii TeOpUU 3JreKrpOlpOBOAUMOCTIr.

25. 3ne\reHrlI ibtBlqecroii grexrpoglrrur. Srerrpuvecrlii ToK B Ba(yyMe Snerrponual
?Ml{ccur. Pa6ora B6rxo,qa SJre(TpoIroB LI3 MEra,'Ina. 3ne(Tpuqecl(,lil To( B ra3e. Ilpouecc6r
ltor{s3arlau u pexoM6nsatlnr. Pa60ra norusaquu. florcnqrm:r uolrl,t:ailall. ylapEat

troHrr3au[e. Hecauocroqrenlnrri ra:oerd pa:pra. CaMocrotrenbsElii ra3oBblfi pa3psn. Bon6T_

al\lnepHau xapaKrepvcT'|Ka ra3oEoro pa3ptula. Brtru pa3pt4oB.

26. flna3Ma. lIoE TIte o [Jra3Me. Cltoco66t co3Aalrlrt [IIa3MbI KBa3l-lHeiiTpa,lEsocr6

nJ1a3M6r. SjreKTpolpoBoAEocrb [ra3Mbl. ne6aeBc(I-ri pa,4tryc (.ue6aeBc(at .&'llrHa)

9(paErrpoBarrrr. fIIa3MeEEat qacToTa. HlsKoTeMflepaTyplrat rIJIa3Ma Il ee llplrMeEelrne.

Bbrco(oreM[epatypsu rlra3Ma. flpo6:relta ocyqecrererurl FrpaBllteMoro repMotqepnoro
cliETe3a.

27. Ma rurHoe nore B Ba(wMe. 3axou Avnepa. MarEalras I-IIIA]aKqns. 3a(oE BIao -
CaBapa (3aI(oII Eno CaBapa - Jlallnaca). IloHtrlre Marlrllrlroro llort. flplrEql4fi c).rleprlo3rlql.I'I

Mardnrr{r,x [oreii. Crrra JIopeHIIa u clira AMlepa. Buror c ror<olr B MarH[Tl{oM rlore.
Mamr-rrEbrfi MoMegr. MoMeET cllr, .{eficrB}'Iol4rfi IIa paMKy c roKoM Bo BHetIrHeM MarHurlloM

none. MarHlrrrroe [oJ]e nptMoJr[Heiisoro Ii (p]ToBoro roKoB. Illlp(y.]ltlllte Be(Topa Mars[TEofi
IlHAy(UlI,I.3aXOn nOmOrO TOKa (T€OpeMa O qlipl(yntlllrl' liIIII}'!(IIfiIi Mt!fir]iTHoro nojrt) B

BaKyyMe, flp[MerreEue 3aKoHa flotlloro ro(a nrq pacqera MargIrrHED( noneft. MarF TEoe no[e

Arl,tEt{oro coreEolt,qa I,I aopolt4a. Ma ranqoe B3auMoneftcTB[e ToKoB. Eat-IEIlIla c[nl'l To(a -
zunep. Buxperoe aore ,qBlixyrueroct 3aptAa. I4HBap[anrEocrr' greKrpusec(oro 3apt.ua.

Marnr-rrEoe irore KaK pentrltBlicrcru.Ift ?S(!er<r.

28..I[B]txer te 3aptxeqgoii qacrlubl B ererrpgggg4q!4--I!--!4 slrrrroltnllI8 ,{Brxerole
3apE(eEHoii qacrIiIFI B sreKrplFlec(oM tl ManffrHoM rloJra( nolulrrle 06 sreKtpoEroi oflTtx(e.

3$Qercr Xonna- Ycroprrem 3apnlKerutl,lt qacrrdr.

29. MarnllrEoe no:re e geuecrge. floHtrse MarE[TI{oro MoMelrra aroMa. Mfi(po- I-I

Ma(poroKr.r. MorekyntpEble roKlr. HaMarEliqeEHocrr (eer<rop HalvIarI{ullI'IBaIII.It). MarE{TEat
BOCrrp[]rMq{BocTB BelIecTBa u e€ 3aBr'IcIlMocTr' oT TeMnepaT}pbl. 3aKoE florHoro ToKa (TeopeMa

O UIIPKYJI'qUI{ fiANP'XCIIEOCTII MAH:ITIIOTO IIOJI') B BEIIICCTBE. HANP'XEfiEOCTb MATH'ITEOTO

fionr B Ber{ec'rBe. Ma II:lTHat [poIIEIIaeMOCT6 CpeAr'I. I',lII4yl(IIUt MarEmHOrO IlOJrt B

BeulecTBe. fparrr,rqH6le ycnoBlit allrl MarlrliTlroro flonjl Ha fpaBulle pa3.{ena aByt cpeg. Iltnu
MarHerE(oB. Toq(a Klopz.,{oMeurr. Kplraaa IraMarIt'IIII'IBalIlllt.
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30. 3ne(moMaErrrHar nHA\KIItt. Onrrr tDap44er. MaEqrErti norox. 3,{C !11{,4y(quri.

OcEoBHoii 3a(os 3jlempoMarEnrHoi ITIIAy(IIIiI' (3a(oH OapaAet). BEIBoa ocHoBEoro 3al(or{a

sJreKTpOMarHriTHOft IlEA]arulull E3 3a(OIIa COXpaseEIt l SEeprIrI4, a TaKXe IIa OCEOBe

3jre(rpoEEoi reopru-r. flpaotno Jleu[a (saroE Jlenua). flsreu{e caMoulrayKqlru

I4EA](TriBqocr6. I4IIA](TIjBuocrB ArIlBEoro co,leuoraa Torl rausNaE rl Ii pa3M6fian[t qe i.
tBner {e B3auMEoii lllray(Ill,lr. B:ariranaa uuayxutBnocrr. 3uepnra Marlrl]Tsoro rlojrt.

O6b€MHar flnorEocrr' 3llepalll MaxHlrrgoro roJlt.

IV. Ko,re6aHns tl Bo,rEr'r

31. Mexagrr.recKue kone6ag*r5. Cgo6o.{ur,re (co6crBeHHLIe) I-I BrrlryxAelrgrre Kore6ag[t.

flonxrne o6 aB'ro(ote6alll,tx. ,{a$Sepeuuuamaoe ypalBEel{ve rapMoq[qecrurx Kore6aEli 4
ero pe[eErie. Xaparrepucruxu rapMolll-Iqec(Ilx I(ore6alll-Ii. floustlle o rapMoE[qecKoM tl

aErapMoErrqec(oM oc[qrrsrope. I4:oxponaocm role6asufi. gEeprtlt rapMoEl'Icecklix

rore6anri. CroNerue o,qliH€lKoBo HalpaBneEqbrx (cra:rrpulx) rapMoHljqec(ltx r<o.ne6arlllii'

Mero.{ Be(Topsoi Ar'IarpaMMEL ElleEri'. CloNeste g3auuuo uepneEAlr(yrspHbrx (BeKopHbrx)

rapMoHuqecl(ux Ko.[e6aErii. @&r]?6I il[ccaxy. AlrQoepesqua,'IbEoe ypaBl{eHlre 3ar}x.uoul[x
xore6ar.uii u ero pe[eElte. Aflepnoal-rqecK-Ii lpouecc. qacrora n (o3Qoriu]reHT 3ar]xaE]-It

JforapriQMrr'{ecl{lrii AeKpeMesr 3aryxaE[t I{ Ao6porsocr6 Kore6areilBFoi crlcreMll'

,4rQ$eperqlranbuoe )paBEeE[e Br, {yxrelfiux rone6alruft a ero peueHfie AMlrl'ITyaa L +a3a

rrpri BE[IyxreEIrbx MexauuqecKux r<ore6aullo(. Mexanrsecruii pe:ouanc Pe3oualrclille

rgllBEre. CoorHolllellrle vexqry $a:alol BbtrI),t(Ealoqei CI-!I6I Ii c(opocrli [pr{ MexaEItrIecKoM

peroHaHce. CneK,lp Ko,1e6aFxfi. noHt t{e o pauoxerrr <Dyple

32. MexaHqqeckxe BorItBI. Mexanagu o6pa3oBaE[t MexafiuqecKllx BonE B yrip]Totr

cpe4e. llpo,4olrnrre lz tlorrepeur ,Ie golrulr. Boilnosoe ypaBl{en[e Il erc pemeutte'

fapMoEl,I.rec(ire BonEbI x Ld xapamepacrttru Vaapnr,re aolurr. flpuu(un cynepuo:uquu oola
tl fpaxlrqa ero nptlMeurlMocrn. Oa3oBat cKopocrb t lll'cr'epcrrt BoJlt. BonuoBofi na(er E

rpynfloBa{ cropocrr. flourrue o KorepgqrEocrri l4nrep$epeuunr BoJIlI cTotqlie BoJiltbl'

3QOe(T Aolrepa ant :e}I{oorrx no:rn. Vnlrpa- li IrIIopa3By(Ir.

33. SrerrpolrarrurHue r<ore6an[q. Atooepeqqttarbsoe ypaBlreA[e kone6aEldi B

nore6aremlloM Kolrr)?e Ii ero pellrelllie. ,{aQQepeuuua.lruoe }paBEeHqe 3ar}xaloqtx
3JreKTpoMarE[TIrl'x Kotre6an rii a ero peue t-re. llacrota rl KogQOIx[teET 3aqxasut
3neKTpoMarEldHoro t<ore6aqus. Jlorapll$Mliqec(Irii aeKpeMeET 3arlx,lHlit ll Ao6porEocrE

r<ourypa. ,{uQrfepeuufl€LnbEoe )?aBEelrle BblltyxleEqr'Ix gneKTpouanmsltx xone6anui Ii eto

pellrerlue. AvurnyAa tr Oa3a npu B6tryx,4eHlrErx gJreKrpoMarlttn*x nore6anrrx- Pe3orIaIIc B

xole6arerlsonr Kogr]?e. P€or{aIIcIILIe Kp[BbIe ,{IIt E qptxell jl tl cIlJrBI ToKa IIepeMeHFrBlfr

TOK.

34. 3rerrpoNrargurgrre gorsbl oapa,qeeBcl€, rl MaKcBeJrJIoBcI(al rpa(ToBKIi sBJlenut

3neKTpoMan rrqofi llB.{yftql'Il. Tor cuerqeual- 3:rerrpouarnnruoe none CucreMa ypaBEeHI'Ii

Manceeraa. BonEoBoe )rpaBEeI e Ant gJle(TpoMtlrEltr[Ioro rIoJIt u ero perxeH}le CKopocrb

paclpocrpaHeEuq 3re(TpoMafirltrEbrx BorI{ B cpe,ua.\. OcIIoBIIr,re cBoiicrBa 9reKTpoMarHllrEbx

eoru. Ber<rop flofiETlisra. l4vuynsc :lexrpouarHllrnoro nont I43llfteurle rurort'
,UrrarpaMMa "-puun"rrno"tt. 

SQQer<r,{onnepa .qju 3nempoManrDTtr}'rx BonH Lll(ara

3jre(lpoMarHurl{Brx BoJIH,

V. OnrnKa

35. Paclpoc@. 3.leKrpoMaru{rsat [pupora

coera. Ilprlrr[uu fioirenca. 3aronu orpaNer:ur u [peIIoMIIeHwI A6coitrorullfi 1'l



orrroc!.rreir6Ebrii rroKa3melru rperoMneEur. IIorEoe Buyrper ree orpaxeEne. CBeroBo,qBl.

feoMerpr.Frec(ar o[TuKa I{zrr( [pe,4eJMIId cn]draE BonEoBofi onrlr(I{. Ollrllqeclil e

IlHCTpI\reHTbr.

36. I4ETeDdeDeFuEq cBera, MosoxpoMarltqecKlie t{ HeMouoxpoMm[itec(rre BoJIE6I.

Ilpauqlrrr c]rep[o3uusa r] EgrelrcllBlrocrb rlpn - cJIoxeHIo.I cBeroBBIx Boirn. BpeMesndt
KorepenTHocrl. BpeMt !,t ,qntllra KorepellTlrocrlr. flpocrpancrneunaa (orepeeTtocrt. Pa.4liyc

r<orcpetTnocm. Orrrrrqecr<ar alruua rlyrl-r. Omrlsecrat pa3uocal xoaa. Pac'rer
unrepQepeuqronnoii (aprr.rsEr or ABy( I{orepeETIILIx trcroqHrrKoB. IIorocEI paBEoi TorIq{sEI l'I

palEofo IIa(JroIIa. Msoron, reBat IrETepQepeuulr. Cnoco6rr nonyrenua KorepeETH6x ,T y'ler.
I4HrepOepoMerp6l.

37.,lludoarutrr ceera. Ilpunuun ftoftrenca - Opetrelt. Meroa 3oE (Dpeqent

llprMoruHeiiEoe pacnpocrpauenfie coera. ,{u$par<qr-rr <Dpenena. ,{u$parqut @pe$ent or
(pyrnoro orBepcrat !I Kp)'rnoro aucxa. ,{u$parunr @peuera or Kpat florryrlJlocrocrrr'
Cnapanr Kopuro. [n$parur,ta @payro$epa or 6ecr<oueslro arrlisnofi rrp-rMoi rqeru.

,{uQparcuaoanar pacxoAriMocrb. .{nQpaxuua or oAHoMepEoi aLIopaKII-roEEoi pe erKt.
Pa3peuarorqar cloco6socr6 orrrt-rqec(tix uqcrp)'raeuToB. IloE nre o rororpa$ua.

38. floagongaHzq cgera. EcrecrBeuur'Ifi E flortpllloBanrlbtrl coer. Crener* nolapa:aqru.
flolrprraqur cBera npn rpeJroMJreHtt t orpa,iKerrrut. 3axou Eplocrepa. Iloirrplr3allt-It rlpl'I

nBoiisoM rfrelpenoNtjleHur'r. O6Blruroeer+$di n ueo6ffinogeunuii nywt. Orrrttqec(at ocb

xplicraJula. florrporiar,r x uorrpa3aquoElrble [prr3M6l. IloJ'Irp[3aropu r aaant:aropu 3arou
Ma,rroca. florloo.nuoBEre l-l uerBeprbBoJIEoBEIe rlJracfllrlI<rl. I4cr<yccreenraa orutuecratl
aumorponar. OnrrvecKlur aKTt4BEocr6 BerqecrBa. 3QQeKT Oapaaet.

39. ,Ilacuepca-t cgera. 3arpyauelrlu B 3nelcTpoMarrrrnruoft Teopwr MaxcBeua.
I_lopM&16sar lI arroManErrru ,{ficllepc&a. MeroAEr lla6moAe:d a n$c|repcvrl npn3Marl'Iec(ri l'I

,qa$parcqrouulrii cneKrprr. 3nertponna' Teoplrt Alrcllepcsff cBEra. florjlolreEre ceera. 3aroH

Eyrepa. I lBera ren ll clle(Ipbr llofnou]eEt's.

5. OBPA3OBATEJIbHI,IE TEXHOJIOTIIU

. IreKulroHlro-ceMliHapcl(,u cqcreMa o6yqelllrt ( TpaalIuEo$Hble nefiIltoHEble,

Dpa.r(TllqecKr-re, r-ra6oparopEbre)
. npuMeEel{[e Myjr6rtMe,{lla rexFonoDlii ( upoBe.{eH4e ne(q[oEHl'D( 3aFrlTlrii c

rrp[MeHe{rreM KoMrr6rcTepH6rx rexsoroflii)
. re(Iltrormbre u flpaKrnqecKne 3:lHtrltt KaK Ha)"tn6le (oHoepeHull'l IIo pe3y.]I6TmaM

AOI{JI AOB CTY,4CIITOB
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6. OIIEHOqHLIE CPEACTBA AJIfl TEKYIIIEIO (OHTPO,'Iq

YCIIEBAEMOCTI{, flPOME}fiYTOIIHOT ATTECTATuAU TTO I'TOTAM
OCBOEHI4S AI4CUIIN.]'IIIHI'I I{ YqEEHO.METOAI{IIECKOE OEECIIEqEHI4E
CAMOCTOqTE,'IbHOT PAFOTbI CTY,IIEHTOB

. pa6ora c ne(IlrrolIrlbrM MaTepra.rroM I(a( rlo KoHcrIeKTaM, IItTepaT)?e, TaI( rj
gJre(TpoHrr6rM ricToirErr(oM r.rHQopMaq[u

. BHnorHeHI4e AOMaUtrHefO lalaHltt I, no,qfolOBKa ( pel'lTxHr-KoHTpo,'ltM

. BErrloJrHeEUepacqerso-fpaabFrecKrixpa60T:

PfP Ne 1 MexaFnI@

PfP M2 Monercynrpaat ibIBEKa tl repMo.{t{EaMtl€

Pf P Ne3 3ne(TpoMarHerrj3M.

PfP Ns4KoiIe6aEIit u BoJTHBL OnTEKa

. a.rn Kolrrpojrr pa6orr,r gryreEroB, ara${e,4rt c]lil{yJxrpoBalflit clicreMartqecxoro

lnyrenur rlpca rfll:rlcn B Teqenxe ceMecrpa np€,rycuorper+r peii'mur-rorrpoul. oura

fipoBoar]rcr B rMcLMerfioii oopMe
. a,'ur Korrpojrr 3rrartrIft cryAeFroB fipoBo,urrcr sauer ( I cerlecrp) I eraarteu (2 cevecrp)

TeKyu[fi KonTpo,rb YcrleBaeMocrrl
BOIPOCbI AJI-S flPOBEAEHII' PETTI4HI-KOHTPOJI'I

I ceMecrp

Peimu6?-koHmporb J\i1

l. Mexau[qecroe rBllxeulre KaK lpocreiuar t[opua gnrlNeuua Marepu[. CtcreMa
orcqera. Ilprrrlqrrl orEoc[TerbHocrt fa, det. flpeo6pa3oBaEvt fa"runea. Paguyc_eerrop.

2. Marep{arrbEar rovra (vacruqa). TpaeKropr'u. PaAuyc t<puru:ulr rpae(roplxl.
Jll]EeilEar cKopocrb r-r nxHefiuoe ycKopeHlie. flocrynatelrnoe 4ouxeHue rBepAoro rena

3. TameHu[a,rlEoe u HopMtrnElroe yc(opeElt. Ca-r:s uexgy nmreiilll,rMl, Ir ]arrloBr,IM1,I
(!II]CMATIiqECI{I'MI,I BCTEqI]lIIAMl]l.

4. flepBbrf :aros Hr,rotosa Il IloE Tre rlEepqrarEllofi crrcreM6l orcqera. BTopoi 3a(oE

HLroroEa rl IIoII Trie cr lBL Maccbl Il llMllyrbca. ypaBIIerII,e.{Bl-rxenna Tperufi lanou Hlroroua
s rrpeaenH ero fiprrMerrriMoca[.

5. He@epuiarr,r*re ct creMbl orcqera. A6coJtrorEEIe a orI{ocI{TeJIblGIe c(opocrl-I u

ycKopeHde. C[nbr rxrepqxli.

6. Clrcreua MareptaJlblrErx roqeK. Uesrp Ixrepqw, (qeIITp Macc). TeopeMa o llBuxeHrllll
qerrTpa uHepqru.

7. IIoE Trie a6cofiro'rEo rBepAoro reJla. MoMerrr ltlIepu{a rena.

8. TeopeMa lllreiEepa.

9. MoMeHT cu,16l. MoMeHT tMlynbca ypaBEeu[e MoMeIrroB. ypaBneHtte

BpatlaTenbrloro ,IIBtIxeHEs TBepaoro Tera oTEoclTeJIEHo EelloaBltxEot oclt.



10. fupocKo[[qecdlil eooe(r. CBo6oafi6le ocII.

1 l. 3aKoE coxparesEs aMllynbca Ii rpsrtii 3a(oE HLIoroIIa.

12. 3axos coxpaseEltt MoMesra lrMnyjtEca.

1 3 . Pa6ora ri gHeprnq B Mexzutl(e. 3qepnr{ I{xEer[rtecKajl I-I rloreqlli€llDlllu.

14. noE{rue clllrosoro [ont. CB.ab Me)(qI [oreltruarr'Hoi gEepn eii tl clfiofi.

15. 3a(oH coxpaHeE[r MexaExqec(oil ?u€prrrtr.

16. Koncepearuenue u se(oncepBarlnBnble ct-.ttrll KoucepBar[Bllzul lI rltccr4IrarllBllaul

CI,IICTEMbI.

17. 3aaa.rt MexaE[rui xfia(ocrefi t' ra3oB.

18. ypaBEeE[e Hepa3pr,rBHocrrr. ypaBIIeIIue EepEymu.

P e iim u a z - ko H mp on b Jl! 2

l. fIoE TIle uaear6Eoro ra:a. Morery:rrpuo-Krlrerl]qecl(oe ror(oBaElre reMrleparyp6l.

Ma(poc(onr.recKrie uapzuerp6l c[creMr,I.

2. Bul.rpeuuar ggeprlul Irrear6goro ra3a. tll{cro crerreqefi cBo6o.qbl. 3a(og
paBHopac[peaejreHrir 3!I€prni.

3..{aoreuue ra3a c roqKll 3peEris MoneKyntpHo-Kliser4'rec(oii Teopult. OcEoBIroe

) paBHeHIe voneKynrpHo-KuHel tFlecKott Teopnr.t.

4. ypaBEeHue cocroslltrt rAellJlblroro ra3a (lpanueune K:raneiipoua Mengeleeoa).

5. ,{lrnar"ravecnue a crarlzcrtqecrue 3aKoltoMepl{ocrll B abll:tlre. CTarlicru'{ecruri Meroa

[ccJreAoBarr rrr clrcreM6r. IIoHtrIie o o]'EKII[' paclpe,qeJleHlrl.

6. Oa3oBoe [pocrpunrcrBo. Oa:oeaa rovxa, Oa3oBat t'reftKa. Ctautctuqec(oe
ycpe,4Herr[e.

7. Pacnpe.qeJregue M,!(cBeJIJra. Cpe.qE e c(opocrl-I Mone(yt.

8. Eapouerpn,recraa QopMyna. Paclpe,[erelue BonEI]Mara.

9. PacfipeaeneEne Ma(cBenna - BorEuMaEa.

Peimuaz-xoumpona.M3

10. ypaBEeEue Baq-rep-Baamca. I4aorepv6l pezlJtl,t,x ra3oB.

1 1. Meracra6nnBEoe cocrotErle. KpliTrIqec(oe cocrotlue.

12. Buyrpeauea snepnln peallLnoro ra3a.

1 3 . Xapatreptcur ra x{al{oro cocrotnrt. Enutcrlrft [optror

14. IloBepxrocruoe Hartr{enlie. CuJlEt, Bo3uuralouue sa (pllBo[ loBepxuocr[ xl-r'4ftocrll'

@oplryra Jlan:raca. CMaqIrBaI re n (arlrlrlrtpu6le tBnelut
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15. Ilorrxrue crolrcroBesllr. yflp)Toe s Eeynpyaoe cronxEoBen[t.

16. flpnlerbEoe paccrocrMe. 3$$er<runuoe ceqeHlre paccetsbt. Cpe.{Htt An[Ea
cBo6oaEofo IIpo6era.

17. OcnosEr,re repMo.{uEaMuqecKte ItoH{TIr{: Bu).TpeIIE fl ?Heprr4t, pa6ora, ren:rora
ypaBfier re lepBoro Ilairar".ra repMoAuEaM[rui.

18. 3aBricrrMocrE TeluoeMl(ocrr4 uAeaft,qoro ra3a or BI'Ia [poqecca. Pa6ora,

coBepuaevau f a3oM nph r30npouecc?La.

1 9. A.{fi a6aTrrqecl(Irft llpoqecc.

20. O6parnMbre n Eeo6parI-IMEIe npo{eccbl. KpyroBoi lpouecc (uurn).

2 1 . IJuxlr Kapno u ero Kfl,{ aar uaeanrnoro rasa.

2J. flprnuun aeficraHt r eftnoBoro .IIBLIrarem h xoJ'Ioal'rlltrroi v,uul'lHbl.

23. SETporIur. 3a(oII Bo3pacran[t gETpoIIuE.

2 ceuecrp

PeiuuHz-koqmponb JlZl

l. 3axon KyroHa. HalptxeEEocrr, gJre(Tpocrarriqecl(oro rlojlt. floEsrue
3jreKTpocraflrqec(oro noax. Ilpuuqrn c;'nepuo3Eqrfl-r ?re(TpttqecKl{x floren.

2. floror< nanpaxenuocr[. TeopeMa faycca .IIJITI 3reKTpocrarlsec(oro rloJttl B Bl!()lrMe.

i. npHMeHeHxe leopeMu faycca &'rt pacaem nonefr.

4. Pa6ora c Ir glle(?pocrarlrqec(oro [ors. IInp(TJrturIt Earlptxellaocrll
snempocrarr9ecKoro [oJrr.

5. floresqual. Pa3nocrb fioresuaaroB. CBfi6 Mex4a aorelrrylllloM III sanptxenuocr6lo
3re(TpocTaTu.rec(ofo rIoJIt.

6. CBo6o.qEbre rr cBr3aHq6le 3aptabl B BeulecrBe. Tuuu algler<rpur<oB. tr4oEEar,

9ne(TpoEHaul ti oplteHTau[oEnar [ontp[3aulix.

7. 3rerrpoevxocrr, ye,qfiuelrnoro lpoBoarrlr<a, ctlqreMll rIpoBoaIrIlKoB Il rtolr,4elrcmopa.

8. 3lleprrr 3aprxeHE6rx yealiEeEqoro [poBoalrfiKa, cllcreMr'r [poBoaEI'lKoB t'I

(oEAeEcaropa. 3neprnr alerrprnecl{oro llort. O6reMHa.{ flrorqocrL 3IIeprI-In 3neKpl*IecKoro

ro"lq.

9. Xaparrepncrr.rrur 3rempuqecKoro floJUI I'I ycroBfs ero cyuecrtsoB,ll t Pa3HocrE

noTeHqrr,uroB, 3jrercpoaBnxytrlzu crda, safiptxeEue.

10.3arou Aunepa. Marurirnas rrnAycut.3a.(on Bxo - CaBapa. IIoE rlie Marnlnuoro
no:r-r. flpruuan cyneprlo3tll[r MarHlirHr,rx lonefi . MarEfiTIILtil MoMeHT.

1 1. Marn{Trloe nore nptMolllzseiiEoro x (p}aroBoro ro(oB

12. f[enxeaae :apaNeEnbrx qacr!-Ill B grerTpriqec(tx rl MarrrIzTllBD( norrx.



13. 3aI{oII florsoro ro(a AII' MarIrIITIroro IoJUI B BesrecrBe. Hanpaxeunocm ltarnnraoro
[onr. Marnnruas rlporl IaeMocrl cpe,qbr. l4E,4FqIit MarnurEoro nott B Bel[ecrBe.

14. Orr6rr @apaler. Maruurnblft [oroK. 3AC aruyrqal,. OcHoeEoi ga(oE

3re(rpoMarrufiroii finqyrqal'. Ilpaslrro J]eEIIa.

15. CaMorlrl[]'rqst I B3auMoxE{yKuut. I4Ira$T{BHocrt, Il B3zlliMlrlu rrliAylcrliBlrocrl.
To(rr pa3MbrKaHrir ra 3aM6I(aEDt.

Peim Hz-koqmponb lb2

1. CBoooAEr,re s Br,rnyxAelrEr,Ie Kone6aE[t. lapMolIuqecKtte MexaHltqeckte (one6asar II

ux xapaKTep[cTltrur.

2. Sueprna rapMoExqecKtx MeiaHltqecKlix (one6aH[i1. IIoE TIie o tapMolrlJqec(oM I'l

aHrapMoHnqecKoM ocqaJ!ltTope.

3. Cjroxenue o,4cral(oBo Irafl paBneErrbD( mpMoHrlqecloD< I(ore6artrd Elreltrrt.

4. CnoNeuue BanMIro uepleH,q[KyJltpEbrx rapMoEltqec(Ilx (one6al rii. Ollrypbl

Jluccaxy.

5. 3arlxarruue Mexau'Iqec(rie Kone6auit Hacrora, nosQQzutlenT 3aalxanllt'
rorapulpvavecraii,4e(TeMelrr 3mlxaulrt Mexaullvecr<td (one6auIli.

6. Buuyx,uellnue Mexdrltqec$le kone6aHlrt. AMrlJlliryaa Ir Qa3a llpli BEIHy>r.aeEEbrx

vexagrqecxrx rore6aqugx.

7. MexaEri.recKnii peaonauc. PeonancEble (pIiBBle. CoorIIoI]IeEltt Metq{y iba3aMll
BBrHyxlarouet cllrEr rI cKopocrx rIpE MexaEuqec(oM pe3oHaEce

8. MexaE[3M o6pa:oaarur Mexarrltqecr<rlx BoJrE B ynp]Toi cpe,qe. flpo,qot!6urle !I
nolepeqllbre BoJrHr,t. BonlroBoe ypaBEeHne I,I ero peueHlre. faplronavecrte BoJII{bI ll IIx

xapa(TepxcTri(u.

9. <Da:oeaa cropocrr r 4rcnepcr'u eo:rn. BoillroBoi na(er Ii rpyrrnoB,ul cropocrb.

10. notslje o (orepentrocrv. l4trepQepeu{z-t eorlr. Crosqte sorubr.

11. Kone6are;rr,nrrii KoIIryp. fapMoEq'recKlre sjrempoMarl trEEIe Kore6aHat }I ,x
xapa(TepucT[(r.

12. 3ar]'xaou{e gneKTpoMarHnrEEIe Kore6aE[s. 9acrora, roeoorquellT 3ar]xan It,
lorapu$urrecruii aeKpeMelrr 3arra<aHld 3jle(TpoMalnrtrtlbDa Kone6alll-ril. ,{o6pornoco
Kore6arenEEoro KoETypa.

13. BHsyxreEtrrle 3ne(TpoMalrrlrrlrr,re ro:re6anas AMn rryna a !!a:a rluyNgeeulx
3reKTpoNrarqlirH6lx Ko:re6anrii.

14. OapaneeBcKM li MaKcBeJIJloBc(auI Tpa(ToB(lr tBJreI lt sneKTpoMamllTltoti ttH.4]'Kurla'

ToK cMeueEl-Ir.

15. CricreMa ypaBHelllli MaKcBenna. SreKTpoMarII[THoe Ilore.



16. BorEoBoe ]paBlreErre Ant greKTpoMarsl,ITqoto [o]ul lr ero peIIIeIt{e. uKopocrr,
pacnpocTpaHerrrir gJre(TpoMarl{IrTlrbrx BoJrIt B cpe,4ax.

17. OcEoBEbre cBoiicrBa 3nel(TpoMllrllllrrrr,rx BoJrIt. SHepnit u IloaoK gHeprEll

9re(rpoMafEriTtrbrx BorE. BeKTop fIofiETIiIIIa. I4M[yJILC 3]reICpOMaDIIlTIrOrO IlOjIt.

PertmuHz-tto mponb Jlb3

1. 3lexrpoMarutrnaa [p[po/Ia cBEra. flplilrqtm floiresca. 3arourr orpaxenua a
npeloruenul. A6comorul,ri ti ortrocttrenbu6d rIo(a3arenn flpenovaenlrr. flonnoe rn;"rpeunee
orpaxeErre. cBeroBo,rtbr.

2. Korepeurnocrr Ir MouoxpoMarnqEocrb cBeroBr'Ix BorH BpeMeEs6! r<orepelrrlrocrr,.

BpeMr II ,tr{usa t(or€peltTllocrll.

3. onr['rec(ar .{JrnEa nyrlr. Onruqecxag pa3Eocrb xoAa. Pacqer I-rETepOepeHIIrioEHo[

Kaprnl{6l oT aB}x (orepeltrll6rl< licToqH,lKoB-

4. Ilo.nocrr paauoii romqIiIIEI ]I paSHoro IIaI{noIIa.

5. flpocrpaEcrBenEar KorepeHTlrocrb. PaAuyc KorepeETltocrlr.

6. flpauqun fiofirenca - @pesens. Meroa 3oE OpeEent. flprvoluneiiuoe
pacflpocTpaHerr[e cBera. ,{a$parqua @pelrejrt sa xpyrnoM oTBepcTIlI'I E axclte

7. IlrOparqar Opaysroibepa or 6ec(oEeqso Anlislloi qptMoi nlen[.

8. AiIOpaK{nr Opa}'Ilro+epa sa oaEoMepEofi al4QpalqlroEsoii pertrer(e

3A.LA.HIIfl K PACIIETHO-TPAOI{qECKIIM PABOTAM

PIP J\!1 Mexasnrca

,{ee uarepua,rrnrre roqKlr .{B&x'Jrrct tro oKpyxlrocrlt paauycoM 1,2 M corlracEo

ypaBHequrM: (r-Ar+Brt+Crt2 u \rAz+Bzt+Cz?, r4e: {r a (z - I(pltBojl'rueiillble (ooplismbr'
Ar:8n, Br=1.8 c, Cr=-0,5u,c-2, Az=-lrur, Bz=lru/c, Cf1,2vr.c'2. OlpeAenrrrb miEeiiE)'Io u
yfnoByro cKopocTli, TalJrelrul,a'I6ltblei IropM,uIr,HbIe, norllEle Il ]TJIoBEre yc(opeElit B MoMeHT

coBMelllelIlle Toqel{.

Toq(a aBo(ercr rro otcpyxrrocrri pa4rycolr R=4 M. 3aKoE ee aBlrxeuut Br,Ipaxaerct
ypaBlerrneM S=I+BP, rae A=8 M, B=-2 u/c2 Onpege.nurs MoMeIrr BpeMet{a l, (or'ua

sopMalrrEEoe ycKopeE e ltrn To.qvJr paBfio 9 M/c2. Haira vo,uyns ct<opocrli v, TatIrellquzullHoro

Irlr ri [oJrEoro Il/ ycroperuit rorlr{n B Tor xe MoMeET BpeMenri t.

Toq(a.{Brxerct llo kptBonldeiiHoil TpaeKTopnu c Ilocro{lrltblM TaHreI IliaJtbEEIM yc(opeHlieM

=0,5 n/c2. Onpegem-rrr noJIHoe ycKopeElie roqKE B MoMeHT Bp€MeIr[ t=5 c or Eaqara

IBUXeEnr, eCn[ paa[yc (prrBrz3rlBl Tpaemop[ll B 9TOT MOMeIrr BpeMeHtr R=2 M

Ilunun.qp, pacno:roNelrulli ropl,I3ollrarlrlto, MoxET Bpal(arEct Bol(pyr ocu, coBnaqarcuen c

ocrrro qrll1lls,qpa. Macca unft.rnapa m1=12 nr. Ha qurtrEAp HllMoTallr ulHyp, ( KoTopoMy

IIplrB'3arII f{pro Maccoi m2=1 (r. C I{alKI]M ycKopelMeM 6yler onycrmscr rrzpr? Kanona

cura HaTt)l{eHl'It ulH]?a Bo Bpevt ,IlBl,lxeHul fvpr?
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B clnousoM o,4rropoAEoM Anc(e paArycoM -R npocBepnrrnn c(Bo3Hoe orBepcrrre
pa,qrycoM R/2 or ocr c[MMerpr[. Bo cxorlxo pa3 r3Merrr{Tcr MoMeHT rinepusrr rena
oTEOCI,ITeTEHO ]'Ka3aIIIIofi OCU?

Lllap cKar6rBaercr c HaroloHrroil rrJrocl(ocrrI eErcoroi l=90 q..r. Kar<)ro frfieiE]'ro
cr<opoco 6yger uMeTr, Illap B ToT MoMeuT, Kor,{a oII cKaTriTct c IraKnoElroft n,qoc(ocTll?

Mor,.tem uuepuuu ruapa J:0,4 m.R2,

fharoopMa g grAe ,4rc(a Bparqaercr llo [EepuriE oKono Beprr.rK&'r6Eoit ocr c qacroroi
7?l=14 Mr.rH_r. Ha rparo unar@opubr crollr qeroBek. KorAa.re:roaer [epeureJl B qellTp

firaroopMBr, r{acrora Bo3pocra Ao ,2=25 Mlitt-r. Macca senoBeKa n=70 Kr. Onpe,I(eII[T6 Maccy

fljraroopMBr. MoMesr {IIep{IlIi qenoBeKa paccrrnbrBarb KllK .{Irr Marepr{arblroii Toq(l,.

PfP Ib2 Mo"'reKyrspuat t}rl3rlna s repMoarrHaM[Ka

Onpe,4er[T6 N:ruerrqec(]aro suepruso llkp fiocr]'rrarelrluoro aBt{xellrt Bcex MoJIeKyr ra3a,

EaxoArrqeroc{ B cocyAe o66eMoM V:5 n fion IaBreHEeM p-500 KfIa. O[peAe[Iirr, MortpfiHe
TenjroeMKocrli C, u C" 3Toro ra3a, ecrlt cgtrarB, trro rlojlltzut I{IlIlerLFIecI{arI Slleprtl'
MoJre(yr 3roro ra3a B I,666 paz npeer,tll,aer Wkp.

Ka(oBo AaBnenne cMecu ra3oB B (o;r6e o6T,eMoM 2,5 \ ecriu B Eeii Haxoaljrc{ 10lt
Molre(yn KircnopoAa, 4.1015 uo:rexyr a:ora a 3,3 10'7 r aproua? TeMnepar]?a cMecll Fl50 oC.

HaiT{ NrorrpE}Io Maccy cMecn ra3a.

Henoroprrii ra3 rrpu uopMallrnhrx ycnoBmx rMeer lJlolloclb p=0.089 xrhi.
Onpegemnr ero yAenErrr,re rerrlroeM(ocrn cp u cv, Ollperenurr' ri3MeHeHEe Bryrpe!fiefi

3HeprEr{ AU sToro ra3a rrp[ r$o6apnqec(oM yBeJl,lqeEtll, ero IlJlorlrocrn B ,{Ba pa3a.

llrlrrnrrur, B3Berrreurr6re B Bo3,qlxe, tlMetor Maccy m:10 3r. Bo c(on6ro pa3 ]ateublrlnrct llx
KoHrIeHTpa.qru, npla yBer{qeEr-rr B6rcor6r sa Aft=10 u? Tevneparypa 8o3,4}rya 1=300 K.

Ha r<ar<oi grrcore IaBIreHne Bo3,it)r(a cocTaBnl]e'r 60 yo oT aaBjlesut na ypoene uopr?
TeMleparypy Bo3,ryxa cqr.rrar! IlocrotHr{oft n paBHofi 0 ' C.

MoneKynrpEbrii (t.rcjropo.[ Maccoii z:250 r, I-.lvesllll-rii reMnepar]py ?'r=200 K, 6nr
aAlla6muo cNar. flpr eroM 6srJra coBepueta pa6op A=-25 rc!N. Oupegelrnr rouevnyo
reuneparypy Zz ra:a.

A3or [rornocrEro pl=l,4 rr/u3 :analtaer o66eM ,/1=5 r rrpli reMfieparype /l=27 oC. fa3
a.ua6arrflecKri [epeBe.{eu B cocrotlr[e c nlortrocrbro p=3,5 xr/u3. Onperenrrrb reMneparypy
ra3a 72 B KoHqe [epexo.qa a ri3MeEerlrle ero Brr]TpeEueii 3Eeprn[.

PfP M 3,reKTpoMarHerr8M, KoJre6ar rs tt BoJtH6I. OIrTIrKa

IIIap paatycoM R sap.aNeu o,{Hopo.{Ho c o66eMEoii rlJlorlrocr6lo p. Haiirlt
EarrprxeErrocT6 rrojur E 4ra rover ourpu a oue firapa.

flnocKrrii Bo3,q',uEErfi KoH,{ellcmop flo,qrullowlntt K 6arapee, a 3meM orxjttontlrll or nee

llocre gToro c,qBliHy.mr rrJracrrrrrbr Kosaelrcaropa ]adelrbltrIlB paccrotl te Mexry IlJIacr{IlaMIl B

2 pa3a. Ka( [3MeEnrcr:
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a) ?EeprIIr, 3alaceEE Ur (orraeHcmopoM;

6) 3aprr IIa o6$ra,{Kax KoHAerrcaropa;
B) [rorsocr6 gHeprull sjrer(Tpn recKoro noflt (oqAescaropa?

3a:op uex,uy o6RmaKaMIt IrlrocKoro (ourelrcaropa 3arIoJIIreE BeI[ecrBoM c

npoErrqaeMocrbro s=7 { yAen6EbIr\,I co[por].IBIIeHueM p=100 fOu u. EMKocrI' KoH,{eHcaropa

C:3000 n(D. HaiTu cr-rly roKa ).TeqKr qepe3 (oEAeEcarop IIpIl no,{aqe IIa nero EarptxeHltt
u:20008.

Cura rora e npoooAulrke colporlrBJlelr{eM 20 Ou uapacraer r reqeElie BpeMeEIt AF2 c
rro JrnEeiiHoMy 3a(oHy or Io:0 to Imar6 A. Onpeaertm KoJrl{qecrBo rerlJlorbl 9i
Br,ueJnBlreecr B 3ToM npoBoarrgKe 3a [epB]'Io ceKIIAy.

IIo ourrq palaycor'r,R=10 cM reqer rox F50 A. B[roK [oMeIqeH B oAEopoAEoe

MarE[Trroe uoae B:0,2 Tn. OnpeAejurE MoMeIrr cItJ'I6I M, AeicrBylolllef ga Bllro(, eciII'I

rrjroc(ocrr, Blirrfta cocraBnrer )Tor e=60" c nEl{rjtMl, ItIrA}'(uM.

B o,qHoii flrocl<ocrl-I c 6ecKoEeqEo ,qrEqHEn! IlptMLlM qpoBo,{oM, rlo koropoMy reqer
ror< 1:50 A, pacflonoxeEa rrprMoyroffira{ paMKa raK, qro aBe 6oJrLII]Ee cropoEBl ee aruEoi
/=65 cM rtapa]I]Ien6ll6r rrpoBoay, a paccrorrrEe or rlpoBoaa ao 6rltxajiueft Ii3 3TIix cropoE

paBHo ee Lllr-rpfiHe. Ka(oB MarE[TrrErii rroroK q, IlpoHli36lBaloquil paMKy?

PfP i\i!4 Koile6anrrr q BoJ'IHLL Onrltr<a

llo.q xar<uM yuoM r ropv3olrry .IIoJIxBo Haxo,{nr6ct co.rrHqe, qro66] ero ry.ru, orpaxeHsr,re or

noBepxHocTr.I o3epa, cTaJI[ 6r'r qat6oree rloJrfio [o.]!tpIi3oB,!IrEI, ecilx cKopocT6 cBeTa B Bo,4e

2,26.108 \r/c?

Ha ,qa@paxqaouufo peruerry EopM.lnblro rra,[aer nyqox cBera. Kpacua.a rus{q (i,=630 HM)

Briasa B cne(Tpe 3-fo noprll(a rroa yrnoM Q=60o. onpeaerliTr':

a) (aKar c[€KTpa,r6nat I|/'Hr4t Bu,,Ha no,{ gTuM xe yrnoM B crle(Tpe 4-ro noptrKa;6) t{a(oe

IJUCNO ITPIIXOB HA 1 MM AJIIIIIbI IMEET A]'(bPA(IIIIOIIII'uI PEIUETKA.

Ha rturruyro rrJr€HKy c [o(a3arelleM IIpeIIoMneEDI n=1,33 nag.aer no HopMaJIrt

MoEoxpoMaruqec$tft cBer c Ajlrxrofi BonEbI l-=0,6 M(M. Orpaxe{H6lfi cBer B pqynbrare

firrrepsepeEqrM uMeer rr,ur6oJrr,[r)4o tpKocrb. KaI(oBa HaaMeHb[rzu Bo3MoxEa' ToJTIIIUEa

ru€urr dnin?

Ilpouexarounan arrecrau*lfl no [ToraM ocBoen[q a[cq[nr'Iuubl
Bo[pocbr r< 3a'rery ( I ceMecrp)

1. Mexau[qecKoe aBuxeu]te xal< npocreiuraul $opva aetNeuur Marepllrl Ct-IcreMa

orcqera. flpr]Hrllin orqoc]rrerEEocrr.t fallltnet. npeo6pa3oBas[t farruner. PaAnyc_nercrop.
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2. Marepaa*,uar rovrca (vacrrua). Tpaerropua. Paaltyc I<pliBlr:rrr'l Tpae(Topv[.
JlnEeiiEar cKopocr6 Il n[EeiiHoe ycKopeHEe. Ilocr]Earet6Eoe .qBaxeElte rBep,qoro rejla.

3. TaEreEqriarbEoe I1 HopMtulLsoe ycl(opelItit. CBl36 Mex,4y nt'IleiiHr,rMlt I-I ]TnoBbIMlj
I{I,IHCMATI,IqCC(IiMU BE'IIIqIIII'MII.

4. fleperri 3axoq HEIoroEa li [olrtrue Iifiepq[arbEoii cficreMbl orcqera. Bropoi :arox
Hbroroqa s floHrrrre crrjrbr, Maccbr u nMrIyJIEca. ypaBHeuue aBrrxerut. Tper[fi 3a(oII HLIoroEa

u npe'{enr,r eao np[MeIrlMocTE.

5. HenEepulram,qbre cncreMbl orcqEra. A6colrornrre Ii orHocltrerEltble cKopocrlt Il
ycl<opelttle. Cnrbr lilIepu r.

6. CncreMa MareplrzrJlblrl,rx roqer<. IIeHTp nuepuua (uenrp uacc). Teopeua o aBlixes{f
uerrTpa r{IIepqxI,I.

7. flougrue a6coflorno rBep.{oro rera. MoMeIrr unepurr{ Tera.

8. TeopeMa lllrefiIlepa.

9. MoMenr cz:rrr. Mouesr EMlytrca. ypaBuegl'Ie MoMeIlroB. ypaBrrerrle

BpalllalerbHot o IlBllxeHHr TBep,[oro fera oLHocrTerbHo HenoaBll)ajoi ocH

10. 3aron coxpanenru E\fiIyrr,ca lt Tperuil3aKoE HI'IoroEa.

I l. 3aKoE coxpaEeEat MoMgETa [Mnyjrr,ca.

I2. Pa6ora r-r 3uepmt B MexaIMKe. 3uepn t xriueruqecras u [oreulJlttl"'rEuat.

13. ypaBHeE[e nepa3pr,rBHocrt. ypaBIIeEIIe Eepsynmr.

14. Ilougrae r.IAeat6Eoro ra3a. MorekyntpEo-Kueufiecroe ToJIKoBaII[e reMneparypll.
Ma(pocKonri.recKr.re napaMerp6r cricreMr'I.

15. Buyrperrua glrepnrt Ilqearrqoro ra:a. 9uc,to creneueii ceo6o,ulr. 3ar<ou

paBrropacnpe/IeJreHrr ?Ileprlllt.

16. AaBrer ie ra3a c roqKlt 3pel .It MoJleKyn4plro_rufierll. eaKoi TeoputI. OcEoBEoe

) paBHeHre MoneKynrpHo-KtrHerfi qecKofi TeoprH.

1 7. ypaBneg{e coarotrrrrrl Ir.qealrbuoro ra3a (}?aBEeH[e Kna[eiipoua - Meu4eleeoa)

18. ,{usauzqecrue lr crarllcrllqecxlle 3aKonoMeplrocru o @a:tre. CrarlzcfllqecKlzii

Meroa rrcclreaoBau{c cucrelrlr. flourme o t}yuriqtlt-r pacnpeaenenxjl

19. PacnpeAe:renne MarcBerra. CpeaIMe cropocr!-I Mone(yJI.

20. Eapouerpu.recrar OopMyra. Pacflpeaenenue Borluuana

2 I . ypaBneHrie Ba$-Aep-Baan6ca. I'borepM6t pea"'Iblrbax ra3oB.

Ocuoer$re repMo4rln:u"tlrqecKlre [oE r!It: Buyrpelfitt gueprtlt, pa6ora' Tenrora.
ypaBEeHrie nepBoro tlaqaula repMo.{fi1laMlftIi.

22.3aBuc[Mocrr, TerlJroeM(ocrlr taezrnblrorc ra3a or BI'IAa [pouecca. Pa6ora,

coBepr[aeMat ra3oM Irpli ll3ollpoqeccalx -
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23. A,{ra6aflrqeccri flpoqecc.

24. O6paIrvHe u ueo6parnMBre lpoqecc6r. KpyroBoii npoqecc (rlaKn).

25. Ullrcrr Kapgo tr ero KfI,4 ,u,rs raeamuoro ra3a.

26. flpinurn aeicrefirr rel1noBoro nBfirareju fi xo,ro.rtr,rjThHofi Marr|-,lH6r.

Bolpocbr ( 3K3aMeHy ( 2 ceuecrp)
2'7. 3ar<ou Kyroua. Hanprxennoct gJre(Tpocrafliqeckoro [oJIt. llontrue

)JreKTpocTarHqecKofo norr. IIpuHuun c;,nepno3xuul1 )nefi p,iqecklN nonefi .

28. floro( EalprxesEocru. TeopeMa faycca .rlJrr g.rreKTpocrartqec(oro rIoJIt B BaKDMe.

29. flprveuesae reopeusr fa;cca a,rl pacqera nonefi.

30. Pa6ora c![n sjrempocraru.rec(oro rroJr!. LluprynflIl! IrafiptxesEocrlr
3Jre(TpocTaTllqecKoro [ojUI.

31. floresura"'r. Pa:socr! fioreuquanoB. CBa:r Mexay norelrquaroM t Eanptxenlrocrllo
3ire(TpocTaTltqec(oro IroJrt.

32. CBo6oAEHe Il cBr3ar{rrEre 3apr,{br B Ber[ecrBe. Tl4nr,r AagnercrpxKoo. I4our]ar,
3Jre(Tpol{Ir€UI t1 OprrerrTarlloErrau Ilonrpl,3aql'rl.

33. flo:rnprsooanuocm.,{uererrpavecral BocrlplrnMlMBocrb BellrecrBa lltt e

3aBr.rclrMocTE oT TeMrrepaTypLl

34. Teopelra faycca ,qas gllerTpnqec(oto rIoJIt B aligrerrptl(e. 3ne(TpllrecKoe
cMeIIleHlIe. At-rgnemprrqecKur npollrIqaeMocr! cpear,r. Ha[prxeEHocrL greK'IpllqecKoro nont B

al-I9neKTpn(e.

35. Pacnpe.ueneu[e sapraoB B rrpoBoalruke. 3lerrpocrarrnecr<oe rlol]e Brryrpr, rl cuapyxlr
[poBo.[ErrKa. 3reKTpocrarriqec(aur 3au[rra.

36. 3rercrpoerrcocrr yeariuerrroro qpoBo.{En(q crlcreMrl npoBo,{IrIrKoB ]t Korr,4e1{caropa.

37. 3repfl.rn 3apsxeEEBD< ye,qrEerrHoro [poBo,qrruKa, cllcreM6l qpoBo,[Etr(oB Ii
ronqencaropa. 3nepMr sJreKTpriqecKoro floJrt. O66eMEat [norEocrb glreprEl Sjrel(rpllqecl(oro
Ilors.

38. Xaparoepucruxu 3reKTpuqecKoro tront ll ycnoBltt ero cyurectrorannr. Pa:uocrl
IroTe[q[aroB, 3nempoaBrlrqlqaur cujra, HarrprxeElre.

39. Klaccrqecxas gJreI<Tpol ltu reoprl glleKTpoflpoBoa]rMocrrl METaJTIIoB ll ee

ECIOCTATOI'IHOCTE.

40. 3a(oE AMIIepa. Marnnrnas nEqyKrIE . 3aRoE BIIo - Canapa. Ilonrrre MarHljrEoro

Ilorr. flpuHql-In cyfieprlo3nquri M,!rE TrrbD{ [oreft. MaxHItrEbIfi MoMeET.

4 1 . MarHmEoe none [prMorrfieiEoro g KpyfoBoro roKoB.

42. Ilupr.arrqru Be(Topa MarsttrEoii tIIlI''((uu. 3aron noanoro rora. Mannnnoe nole
,qJIITEEOTO COJIeHOIAa Ii TOpOU,{4.
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43. Mamrrrrioe B3arrMo,{eiicrBrae ro(oB rj eAslr'lqa crn6l ToRa - zlMlep.

44. IBlrxe1tl,Ie 3aptxellEbtx qacrttll B gJleKTplqecKl]tx Ii MarE rrHED< IloJItx.

45. Ounr @apalex. Manrrlruufi [oroK. 3IC trgr)Tuult. Ocnognoii garou

3ne(TpoMarExrEoi:i sE,u).rutu. Ilpaa[ro J1esqa.

46. CaMoriE'4}lqli li B3,urMorlltr)'rup1'. I4H,q]'I(TlBliocrb Ir B3,rlIMIrau uIrAyRTnBEocrb.
To(Il pa3Mhl(aElrt Il 3aM6IK,!I lt.

47 . 3ueprul ltarrunuoro nont. OoaeMEat lJlorlrocrr' 3sepr*Is MafliLITHoro rIoJIt.

48. Ceo6o,{urre rl sbrrlyxrenlrble (one6aHu.r. fapuonrvecxue uexas[qecK[e Itore6aruc !i
IIx xaparTepr.rcTriKi.

49. 3Eeprirr rapMorrurrecKrix MexaHrzqecKux Kore6asl'i. fIoII TIie o rapMoHiqec(oM I-t

aErapMoHr,r.rec(oM ocqqnmTope.

50. Croxel]ne o,qI,IrIaI<oBo EdrpaBjreHrrED( mpMornr.rec$!( roae6artrd. Bliewu.

51. CJroxesne e:allMlro nepneuAuKyJltpqlx rapMoguqec([x Kone6aEI'Ii. Oury?rt
JlIlccaxy.

52.3aryxaroqqe Mexrllrllqec(rie (ore6aqEs. 9acrora, rootfQuuuesr 3ar]xzurltti
rorapnoMnqecKii Ae(peMer{T 3ar}xauxr MexaHqqecruN l{one6allri.

53. B6trryx,{eHEEre Mexar4r{ecl{lre Kone6aH[t. AMlrriry.{a r Qa:a npu BbIIryx.{esEBD(

uexarulqecrnx rore6agugx.

54. MexaEn'recNri pe:ouauc. PeoxarcHble Kp[B6re. CoofirosreF[s lrexgy Qasartrj
B6rHyx4arorqet crr6r Il c(opocrx rrpri Mexag{qecKoM pe3oEaHce.

55. MexaErcM o6paeoranru MexllHLirIecKITx Bons B ylpyrofi cpeae. flpo,4oarnue u
fiollepeqHbr€ BorEBr. BornoBoe ypaBrreHne I:I ero pe[leH4e. fapMoEltqecKie BorIrEI It I'x
xapa(Tep!.rcTr.rKrI.

56. Kore6arejrrnsrfi ronryp. fapuouurecKlie greRTpoMaFEIrrEbIe l<ore6altllt u tfi
xapal(TepucTlrl<u.

57. 3arlxaprque gJre("poMarE[Trlble nore6anns. qacror4 rto3oonql,Ie1lT 3ar]'xalll'It,
romp[ibMnqec(uii aeKpeMeET 3aryxaev, gJIe(TpoMa rurrGD( Kore6ar[i. ,{o6poctocrr
xole6arelrr:oro rourypa.

58. Bluyx,{eEn6re gre(rpoMarquTnrre Kone6annt. AMlrnryaa l,t (ba3a BEIEyrcaeHEr,D(

3reKTpoMarH[TH6rx I(one6aHIli.

59. OapaAeeBcKar ri MaKcBeJrIIoBcKuI Tpa(ToBKn tBreEWt SIIeKTpoMaxI -tr1loi r'lIA)'KuEn.

ToI{ cMeIlIeHIlt.

60. C[creMa ypaBuenqii MaKcBeIUIa. 3reKTpoMarElrrrloe rIoIIe.

61. 3:rerrpouarnrnuat rrprlpo.ua ctera. Ilpau[rm fioirenca. 3a(or*,I orpaxenut l'l

rpelovreutr. A6colrorHbli lr orHoclirerr,Hlrit no(a3aren{ npeJloMreHttt llom:oe aayrpeuuee

orpaNeuue. Cneronoftr.
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62. KorepeETEocrb rr MorroxpoMariqEocr6 cBeroBbrx Bojru. BpeMeHEat (orepeETEocrb.

BpeMe 1, A,rrrsa (orepesrEocru.

63. Onrt-recKar .qnlrEa llyrtl. O[TnqecKat pa3lrocr6 xoaa. Pac.rgr uETepoepellquoHuoii
(apTI,[tbI oT,qB]x (orepel{TllbD( IicTorlH[(oB.

64. Ilonocbr paBHoft Torrqlrlr6l Ir paBlroro llalQllosa.

65 . ,ql-I$paKrllr opaFrooepa Ea o.rtroMepEofi alropaKulroEsoi pemer(e.

66. EcrecrBeEHr,ri r, Ilontplr3oB,ullrbrft cBer. Ilo:rapusaqrr upu orpaxerMl-l tt flperoMreHl]Il.
3aI(oII Eprocrepa.

67. llonrprBauur IIpE ABoiiHoM Jr}^lerlpejroM.]rell Ii. O6blrcuoBengufi Il Eeo6bIKroBeI rbd
ryvr. Onravecran ocr, Kpllcra'Ira. fIoJrtpE3aIIqoHI$Ie IIpt3M6I. 3aI(oII Martoca

CAMOCTO-STE,IbHA' PAEOTA CTy,4EHTOB
Ilpuuepurre reurr peQeparnanrrx pa6or

l. O[3uKa Eayca rlo3HaEut Mlrpa.

2. flpocrpaucmo r epeMt B Olt3tt(e.
3. qep$bre ,q6rpEr Bo BcereHEoi.
4. Y.refilre K.3. UtoJrr{oBcKoro.
5. MoaerupoBaq4e fipoqecca pacupocTpaEeHlit yaaplloi BonEr'I IIpIz B3p6IBa,\ B

pa3nlrqHbrx cpeaax.

6. KuserKa li TepMo.{IiriaMllKa 6[onofltqecKlrx fipoqeccoB.

7. Ilopr,uoK n 6ecnoptAo( B Mltpe 6ojrr'rllux MoJIeI(yr.

8. 3(cnepriMeuTanruEre xccJle.{oBarElrt 3JIeKTpoMarEIirIIoro [oJLq 3eMml B o6J'Iacrtl

cBepxlll,r3(litx ltacToT.

9. Lllapoean uonutx Ir ee [pl'poAa.
10. Maruurrroe nore 3eMra.

1 1. Morvlu v ed nprpo4a.
12. Sner<rprlqecrro o xxBr,rx opraEt8Max.

lJ. 3neKrphqecrBo B arvoc$epe.
14. J1a:epno-nu,a1'qnpoBaul*te rll,4po,4trrrarMuqecxl'Ie BoJIIIEI

I 5. Or4?u'recKue Meroabr perrcrpauxr reMterptceHxfi .

16. llpriMeEeEne yrr,Tpa3By(a B IiIITpocKorIIllI.

17. Buorpa$rzr A.C. flonoaa.
18. Boroxourro-orrrllqecrute rlrpoarorrrl.
19. Coffrqe.
20. KocMonondecKoe (pacfloe cMerqeEqe.

CnIlcoK Moxer 6rr-rs gnaqzrenrno pacml-Ipen. Teuy pe{epara cry,{enT|I corjracylor c

npeno.{aBaTeJreM.
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7. YIIEBHO-METOAI{TIECKOE II IIHOOPMAIII{OHHOE OBECIIEqEHI{E

AI4CIII4II,'IIIHLI OII3I{KA

a) ocEoBEar rqrepmypa:

1. (y3HerIoB, ApreMtifi ApreMLeBllq. OI,3IlIta: Mexauura. Moaer<y,rrpuan $mrxa.
3re(TplqecrBo Il Marrrerr3M. 3reKTpoMarstrr$Ie xo:re6auwt u ooaur,r. Onrana:1"re6uoe
noco6ue / A. A. Ky3EeqoB ; Bra.{xMnpcrurfi rocy,qapcrBenubrfi }-IrtBepclrer lrMeEIt

Ane(caEApa fp[ropbeBriqa r Hli!(onat fproopreeuua CroleroB61-x (Bnfy) . Vzt, 2-e, ucnp

a Aon. - Bra,urMup : Braguvupcruii rocyAapcrBeEqr,Ifi yEaBepc[Ter uMeHIi Ane(ca[Apa

fplropbeBriqa u Hlrl{orar fprrrop6eBtrqa Cronerogbrx (BdV), 2013 .- 160 c. : ul. -
I4Meercs ?reKrponuar Bepcur .- Bt6n[orp.: c. 155-156.

I43AaE e IIa Ap. i{oc[rene: aDr3tr(a: MexaEKa. IvloreKyrlrpEar{ !b4i4:!\!-3l9Efp4fqqlEQ 4
yarncrr:ly. 3.rercr;ovatnltttle xo:rc6aszl u go.ltttt*. OnrIlKa l?,rcntDtrlttlttii occ.]'rlcl :

!.te5Hoc roco6nc,/A. A. K\3HerroB i iJranllvEpcJ{{it roc! jrapqTrBgE!!L\U!;lllj:!I9!!l!94{
A.rc(caHrpa I pr{ropLeBx.la I ilfiK

20u. ISBN978-5-9984-0337-8.

2. Ky.nnru, A,reKcarup A,'reKceeB[q. @u:nra ; ueroaruecKlie }'I(a3aHIIs I{ Teoperl'Iq€c(oMy

MaTeprr,lny, [paKruqecKrM 3aFsTI-rtM !.I 3aaarllltlM, TecTaM, (OMlneKCy la6oparopnrrx pa6or

ailr cryAerrroB ,4rrcraEufioHHoft t]opuu o61"remor / A. A. Ky:rum, JI. B. fpyt]ctcar;
BraanMr.rpcl(Iri rocyAapcrBeHrrEri ].IInBepct-jTer IrMeI , AneKcallqpa fpirop6eBlrla I{ H{(onaJI

fprropr,errlva CroleroBErx (Brfy), KaQeapa o6uei z nprrKra.[Eoi +I,I3I-irri ; not pet. A. A.

Kymrtlra .- B:ragnvt-rp : Bna.4]rMltpcKliii rocyAapcrBeHl{btii yE[Bepc[Ter {Mellu Ar]eKcaHApa

fprrop6eBuqa lI Hmonar fp{ropbeBu.ra C'roleroerrx (BrfV),2013 .- 214 c. : ttjt.,'ra6r. -
l4Mee'rcr 3-qe(rpoulat repcra . Eu6.tuorp.: a.211-212.

Ilb.qaE{e Ea rp. Hocr'rrene: O{3l]I(a l:)neK'|pourn' ; tecvpcl : Mero-Iliqecxxe ll€3afi{t li
IecJpeuLIecKoMJ \f,uep1,]al:lr'" rlpal(rulrecl(liM 3alllT

-1aSoparoDilr,fi pa6or ]1,'n cr'\.jreH]oB jtnc'|anul1o}i1loii ibopM|l o6).{eflu / 4.. A. Kv-rltit!. Jl. B.

L_n!rcNar : BJa![ult
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