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II O.'ICHI,ITE JIb HA g 3 AIII4 C KA

llporpavvra ro Sra:rzxe Ha ypoBHe cpeAHero o6ulero o6pa:onaun_a
pa:pa6oraua Ha ocHoBe noloNeunfi u rpe6onaunrZ K pe3ynbraraM ocBoeHH,
ocnoeHofi o6pasoearelruofr nporpaMMbr, np€AcraeJreHHbrx B O|OC COO, a
TarcKe c yvdrovr Se4epa'rrluofi pa6ovefi nporpaMMbr Bocilr.{TaH r4fl vr Kouueuuau
lpelo,uaBa]Hufl yve6uoro [peAMera <<(Dzsaxa>> e o6pa:oBareJrbHr,rx opraH u3aq4flx
Poccuftcxofi (DeAepauau, peanl43yrorur4x ocHoBHbre o6pa:onareJrbHbre
lpofpaMMbr.

llporpauMa rlo dla:nxe onpeAenter o6ssareJrbHoe npe,4veruoe conepx aHpre,
ycraHaBnHBaer peKoMeHAyeMyrc [ocJreAoBareJrbHocrb r43yqeHhLreM r.r pa3AenoB
yre6Horo [perMera c yverov MexrrpeAMeTHbrx vr BlyrpunpeAMerHrrx cu:efr,
Jroft4Kr4 yue6noro llpouecca, Bo3pacrHbrx oco6euuocrefi o6yuarorq Lrxcfl.
llporpanaua ro Susnxe Aaer npe.acraeneHlre o ueJrrx, co.qep)r(aHwr4, o6ruefi
crparer,r, o6yveuan, Boc''r4TaHvfl 14 pa3BL4Tr4fl o6yuaroul HXcfl cpeAcrBaMr4
yve6noro nperMera <<ot4sr4Ka) Ha yrny6nesnona ypoBHe.

Lrzyueuue Kypca $uzuxu yrny6neuHoro ypoBHr rro3BoJrtrer peanu3oBarb
3a[aqu npo$eccrzoHalrsofi opl4eHTau hw, HarrpaBJreHo Ha co3raHge ycnoB vit l,tts
npof,BneHnf, CBOI4X pIHTeJIJIeKTyanbHbrx LI I'BopqecKax cnoco6socreft KDr(nbrM
o6yuarou1vrMcfl,, r(oropbre Heo6xoAzvr,r AilA rrpononx errLrfl o6pa:osaulu B
opraHl43aul4qx npoSeccaoHaJlbHoro o6paronanur tro pa3n[r{HbrM $raaaxo-
TexHIIqecKprM 14 r4 HXeH epH brM cneuhaJr blr oc.f , M.

B rlporpaMMe rlo Srzazr<e onpeAenrrorcfl nnaHupyeMbre pe3ynbrarbr
ocBoeHnr Kypca $uzuxw Ha ypoBHe cpeAHero o6rqero o6pa:oea Hufl: rrvqHocrHbre,
MeranpeAMerHbre, [peAMerHbre (na yrny6,reuHou yponue). Hayuuo_
MeroAoJloraqecxofi ocHoeoft nnfl pa:pa6orxa rpe6oeauufi K JiHr{HocrHbrM,
MeralpenMerHbrM u npeAMerHbrM pe3ynr,TaraM o6y.larorqwxcfl,, oc,BoI4BIIrr4x
npofpaMMy IIO susaxe Ha ypoBrre cpeA]refo o6rqero o6pa:oeauul Ha
yuy6neuHoM ypoBHe, q BJ.r t erct c 14 cr.e N,r H o-AerreJ,I bH ocrrl st fr tt oAxo;t.

llporpauMa rro Sra:uxe BKJtoqaer:
nnaHHpyeMble pe3ynbrarbl ocBoeHHr Kypca Srz:r.ixra Ha yrny6neHHov

ypoBHe, B TOM qr4cJre rrpeAMerHbre pe3ynbrarbr rro foraM o6yueuux;
conep)r(aHae yve6uofo npe/tMera <On:uKa)) no roAaM o6yueuua.
llporpavva no $u:urce HMeer rrpnuepHsrfi xapaKrep Lr Molr{er. 6srrn

rlcrroJrb3oBaHa yr{r4TenrMu $uzurcn An, cocraBJreHn, cBoHX pa6ovax ilpofpaMM.
flporpauMa rlo Qa:uxe He cKoBblBaer rBopqecKyro krHr4L\varuvy ytutelefi u

IIPCAOCTABJI{ET BO3MO)KHOCTI4 TJIfl PEANU3AL\KIVT PA3NHI{HbIX MCTOAUqCCKI,IX
noAXoAOB K nperloraBaHl4ro Qtuzuxr't Ha yr,ry6,reHuov ypoBHe fipH yeiloBul
coxpaHeHus o6szarersuofr qacrr4 coAepxaH r4fl Kypca.
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@a:Hxa KaK HayKa o sau6olee o6ulrax 3aKoHax npfipollbr, Bbrcryna, B
Kar{ecrBe y'le6uoro npeAMera B ulKoJ'Ie, BHocHT cyulecrBenuufi BKraA B cqcleMy
zlHalHurt o6 orcpyN?roruena N'{I'Ipe. LLIxo,rrurrfr xypc $n:rzrcH - cr4creMoo6pasyrculzfi
-l-lt ecrecrBeHHo-HayLrHbrx yve6Hnrx npeAMeroB, nocKoJTsrcy Sra:ralrecKae 3aKoHbr
-le/haT B OcHoBe [poUeCcOB u qeIeHI4rl, H3yLraeMbtx x4vwefi, oaO,rOraefi,
Su:auecxoft reorpa$uefi 14 acrpouonazefr. I4cno,rn:oBaHae Ll aKTHBHoe
rIpI4NIeHeHI4e $a:uuecxzx zuauufr o[peAenr{no xapaKTep u 6ypuoe pa3BHTr4e
pa:uoo6pa3Hbrx rexHororlrfi B C$epe 3HepferuKa, TpaHcrropra, ocBoeHp1q
KocMoca, [onyr{eHar HoBbIX MarepuanoB c 3aAaHHbrMr4 ceoficreavu. VzyteHr4e
$ra:rar<u BHocHT ocuonuoi.r BKnar n cf opvlzpoBaHr.re ec.recf.BeHHo_Hayq1161.-1
KaprI4HbI MHpa o6yvaroulefoct, n $opuupoBaHue ylrennli [puMeHgrs nayuHsrir
\IeroA rro3 HaHHr npr4 Bbr no nHelr 14 u uNttt y.te6H btx H ccJr eAo ea H ra fi .

B ocuoey Kypca Sa:axra Ha ypoBHe cpeAHero o6utero o6pa:oeaHa.s noroxeH
pnn ugefr' KOTopbIe Mo)l(Ho paccMaTpHBaTb KaK npl.IHUI4ttbt ero noc1poeHgq.

Llden qeitocmHocmu. B coorBercrBr4, c Hea rrypc flBrrflercfl J'ror,qecK'
:aeepureuH['1N4, oH coAepxuT Ma]'ep4a[ H3 BceX Ps3Ae"non {ln:rlxrz, BKJ,ttoLIaeT KaK
BorlpocbI KJ,'IaccHqecroli, TaK h coBpeNreHHorz (tr.r:urcn.

I'Idea zeHepo,ryu3aquu. B coorBercrBr4r,i c Hefi MarepaaJr r(ypca drasarcrao6re.{uHeu BoKpyr $r:uuecxrax reopnri. B.ayurr, ts r(ypce flBrrflercfl
$opr'rrzpoBaH'ue [Percrae tesuil o crpyKTypHbrx ypoBHqx Ma-r-epur4, Beu]ecrBe H
IIO-le.

Hden zy.rruHumupwaquu. Ee peailH3arrus npeAnonaraer ricroJTb3oBaHr{e
r\'\laHHTapHoro noreHuHa"rra $ll3tzuecxoil HayKH, ocMbrcJ'reHr4e ctsfl3u pa3Burr4fl
Qu:rzxu c pa3BI4THeM o6ulecrea, a TaKXe c MrlpoBo33peHlrecKrrx{r1,
HpaBcrBeHHbrM tr 14 3 KoJr o rH Lrec K H M r,r n po6,r ev atrur .

Hden npurctuduofi uunplrreHHocmu. Kypc sz:rarcu yr,ry6,reuHofo ypoBH'
npe.Ilnonafaer 3HaKOMCTBO C IXI4pOKHM KpVfOM TexHHqecKr4x 14 TeXHOJ'tOfUqecKHX
npnroNeHufi H3YLIeHHblx 'reoprafr 14 3aKorroB. llpn 3loN,r paccMa.fpr4Ba1orcfl Ha
VpoBHe o6ruvx r]PeAclae teuuit u coBpeMeHHbre rexHuLrecKr4e ycrpoficrea, u
TEXHOJOfH14.

I'Idea )Ko-TozttiuLIuu peaJrl,i3yercr nocpeAcrBoM BBeAeHr4r 3JIeMeHToB
co'lep] iaHHq. noce.quduFlstx 3KoJ'IotI4LIecKuM npo6,renaant coBpeMeHHocra,
NOTOpbIe cBq3aHbI c pa3BLlrHeN4 TeXHHKH H TeXHOJtOrVit, a raKxe OScy>xreHl.rx
npo6-rerr paulroHaTbHoro ilpapoAorroJ,rb3oBaH Hr H ?KoI orHL{ec Korl 6e:on ac Hocrr4.

OceoeHlte cofep/\al{Ht nporpaMMbr no cfr.r:rzrce Ao.r.rxHo 6u-rs ilocrpoeHo Ha
flprrHr]Irna\ crrcre\rHo-AerreJ,rbHocrHofo noAxon a. flln dlrz:arcu peanH3au r4fl )TVX
npliHull:loa 5a:ttprercq FIa I,IctloJ'ib3oBaHr4H caMocrotreJ,IbHoro 3KcrepAMeHTa KaK
fiou-ioflHHo -l.l-ICTB\ Fotuero rf ar<ropa yue6uoro [pouecca . !]ln yrny6neuHor.o
) poBHt lro cllcre\1a caMocrorreJlbHofo yqeHHqecKofo 3KCrrepr4MeHTa,
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BL-Iroqaroluefo QpoHTanbHbre vLreHr4qecKHe onbrrbr npH r.Bylce]HlHr4 HoBofo
\Iarepua-ta, na6oparopHble pa6ornr rz pa6orrr npaKrr4Kyrr'ra. flpu ?ToM Bo3Mo)KHbr

.lBa cnoco6a peanv3arJr4kr dtu:uvecroro [par(Tr4KyMa. B repBoM cnylrae
npaKTHKyNI rlpoBoAwtcs ttu6o B KoHue l0 u I I KJraccoB, lu6o [ocJTe [epBoro 14

BToporo no-rvroAufi B KaxAoM H3 3THX KJraccoB. Bropofi cnoco6 3To

IlHrerpauut pa6or fIpaKThKyMa B cr4creN{y ,ra6oparopHF,rx pa6or, Koropbre
npoBo-tqrct B npouecce v3yLloHufl pa3Aena (-reivr,r). Ilpu lloN.{ no,t pa6oraN,rn

[paKTHK\'\Ia nOHHMaeTCq CaMOCTO.f,TeJ'IbHOe I4CCIeAOBAHlffeI KOTOpOe npoBOAHTC'

no pvKoBo.tcrBy ceepHyroro, o6o6uleuuoro Bu1.a 6e: noruaroeofi r4HcrpyKr-u4r4.

B [porpaMMe IIo Sn:uxe cr4creMa yr,reHr4r]ecKoro 3Kcnepr{MeHTa,

-ra5oparopHblx pa6or H npaKTHKyMa npencraB,rreHa eAHHbrM [eper{HeM. Btr6op
Te\tarIIKI{ .t-rt 3THX BTJAoB ylretir4qecKHX npaKT'r.tqecKHX pa6o'r ocyuect'B,trcrct
\ qacrHuKa-rru o6pa3oBare,r bHoro tr pouecca r4c xo ]fg Lt3 ocoSeu rrocrefr n oypolrrroro
[--IaHHpoBarr4fl, 14 ocHarueHas xa6nHera $ra:raxn. llpra 3ToM o6ecne.rzBaerct
oB-lafeHl4e o6yuarctul{MHc{ yMeHHgMH rrpoBoAlrrb flprMbre 14 KocBeHHr,re

It3\tepeHI.tt. Hcc-:IeJoBatvrfl :agticauocrefr cfg:l.iuecrcyx BSJ'IHLIaH v nocraHoBKv
orrbrToB no npoBepKe [peAJ]oxeFrHbrx fHnoTe3.

Eo-rrmoe BHH\laHHe yAenqercr pellleHHlo pacLrerFrbrx Ll KaLrecrBeHHbIX

3a-tall. flprt :rort .f--It pacuerulrx 3aAalr npr4opr4TeroM rBJ'Irrorc-s 3arauv c rBHo
3a-taHHor'r n HerBHo sanaHHofi dtra:uuecxofi nro;1e,rbro, no3Borr*ourne [pzMeHsrb
II3\ qeHHble 3aNOHbl Lr 3aKOHOMepTTOCTH Kar{ Lr3 OAHOI-O pa:tAena K}/pCa, TaK r1

IIHTeTpIIp\'t [prl\teHeHne zuasuil r43 pa3Hbrx pa3Aenor. []ttt KaqecrBeHHF,rx 3aAaq

nprroprrrero\r rB-rrrorcr 3al.allafl Ha o6r,qcneHlle/npelcxa3aqr4e nporeKaHuq

Qlt:ltuecxrl\ tB-reHnit u ilpoueccoB B oKpyx(aroulefi >KV3HI4, rpe6yrouine nu6opa

$ l t : l t u ec xo r"I \r o-te-r n -f -r r cvry a\r4r4 rr paKTH Ko- op H e H T Hpo BaH Ho ro xapaKTepa.

B coorBercrBrlu c lpe6oBaHutrMLl O|OC COO K M&Tepha:rbrro-

TexHHLIecKo\Iv oSecneqeHulo yqeSuoro npouecca Kypc cpn:r.rrrz yllry6;reHrroro

)'poBHq Ha \ poBHe cpe-fHero o6uero o6pa:oeaHr4rr AoJi)KeH r43yqarbcq B ycnoBurx
[pe.]\IerHoro xaSltHera. B rca6uHere $u:nxrz AonxHo 6trrs Heo6xoAlt naoe

-raSoparopHoe o6opr -ronaHVe iurr nbrnorHeHriq )'Ka3aHrJbrx B nporpaMMe rro

$n:uxe vqeHrrqecNu\ onbrroB, la6opa'roprrbtx pa6or v pa6or npaK'rhKyMa, a

TaKi.e Je\10H crpar-tHoH Hoe o50pyaoe aHvre.

lerroHcrpauuoHHoe o6opyaoeaHue cpopvnpyerca B coorBercrBr414 c

IpI'IHuHno\I \tIIHII\la-Isuofr nocraroL{Hocrl4 u o6ecne.II4eaer rtocraHoBKy
nepeqnc-teHHbt\ B tporpa\r\re rto $urnrce K,TroqeBbrx reMoHcrpattui.t rns
Hccr'Ie,roBaHHfl H3\ qae\tbt\ qe,TeHafr v flpoueccoB. 3Mnt4pt4llecKI4x v

Q1,'UrarreHTal bH b; \ 33rr-r H o B. Il x ]'cxH H Lr ec Kr.1 x npn veneH nfr ,

,{a6oparopHoe o,5op1'roeaHVe Anr yqeH14qecKr,rx trpaKTr4LrecKHX pa6or

$oprurpl'erct B B;I:e re\rarllqecKrlx KoMrrJreKToB H o6ecne.{fiBaercr n pacuere



oJHoro KoMTIJIeKTa Ha AByx o6yuarou1vxcfl.. Tenaara.recKHe KoMrrJreKTbr

-ra5oparopHoro o6opyaoearufl AoJI)KHbr 6rrlr ttocrpoeHbr Ha KoMnJreKcHoM

IrcrIoJb3oBaHVr4 aHa^[oroBbrx L{ uu$poBbrx npra6opoB, a raKxe KoMrrbrorepHbrx

H3\repuTeJrbHbrx crrcreM B Br4Ae un $po n srx,r a6opar opui,r.

OcHonurIMH ueJrsMr.r r43yqeHnr Su:arcu e o6urev o6pasoBaHvrvr flBJrrrorcs:

SoprrrrzpoBaHHe 14HTepeca v crpeMi'reHr,u o6yuaioutr4xcfl K HayqHoMy

lI3\ qeHI,IrO fipnpoAbr, pa3BIdTIde vx uHTelJreKTyanbHbrx v\ TBopqecKr,rx

cnoco6Hocrefi;
pa3Bnrl4e npeAcraBresufr o HayqHoM MeroAe rro3HaHr4r ra $opuapoBarrue

HCC.Ie.IOBaTeJI F,CKO|O OTHOTX eHl4fl K OKpyI{arc [lr4M r BII er] A.sM ;

QopunpoBaHvre Hayr{Horo Mr4poBo33peHwfl KaK pe3ynbrara v3yuet:afl ocHoB

crpoeHzr Marepr4r4 H $yu4aveHTaJrbHF,rx 3aKoHon Qn:zxra;
SopvrapoBaHue yvewuit o6rscuqrb fl BJreHHr c 14cnoJrb3oBaHHeN,r $u:uuecxax

zlualauit H HayqHbIX Ao Ka3areJ'Ibcr B ;

QopvapoBaHue rrpeAcraBtesnfi o ponr4 tpu:r,rxr,r nrrfl pa3BvTwfl Apyrr4x
CCTCCTBCHHIIX HAVK. TCXHI4KI4 U TCXHO,qOTHfi:

pa3Br4Tr4e npeAcraBleuufr o Bo3N,roxHbrx c$epax 6yayruefr
npoQeccraoHa-lrr,sofr Aerre,'rbHocrn, cBq3aHHbrx c Qu:urcofr, noAroroBr(a K

Aa,rruefi ruelry o6yu e H 14 lo B 3ToM H anpaBneHr,l r4 .

f,ocrnxeHue ?THX uerefi o6ecrreqnBaercr perxeHr4eM cneAyrculfix 3aAar{ B

rpouecce H3yqeHr4fl Kypca $ra:raxra Ha ypoBHe cpeAHero o6uero o6pa:oeauvrr:

npao6pereHue cvcreMbr zuasuit, o6 o6urzx $n':uuecrcr4x 3aKoHoMepHocrrx,

3aKoHax, Teopu{x, BKJIrcqat MexaHHKy, MoJleKyn-spHyro dra:ilxy,
3JeKTpo.{HHa}rr4KV, KBaHTo Byro S H: ra rcy H 3n e MeHTbr acrpo$ raau xu ;

QopvrapoBaHr4e yn'reHrafi npr4MeHsrb reoperr4lrecKpre 3Hatr4fl Ar.s o6rqcHeHr4q

Sn:auecxux qejleFrr,rfr B npr.{pone v nilfl npv+flTt4r [paKTr4qecKr4x peureuufi B

rt oBce.f He eu oir /h I.I 3H Ir ;

ocBoeHne cnoco6oe pettreHltr pa3nhlrHbrx 3aAalr c rBHo saAaHuofi

QH:Huecxofi \ro.le-rbro, 3ailau, [oApa3yMeBaroulax caMocrotre,]'IbHoe co3AaHHe

Qltrn.recxol't \roJeJI4, aAexearHofi ycnoBI4IM 3arauv, B ToM LII4cJte 3aAaLI

rr H/I..eHepHor-o xapaKTepa;

noHIr\raHne (rrtrnuecrcnx ocl{oB t4 rIpLrHur4iloB neitclsug rexr-tuLIecKHX

)'cTpoI"rcTB II TeXHO-rOfHqeCKI4X npOUeCCOB, VrX BJtplflH4fl HA OKpyXarOUyrO CpeAy;

OL-I2.-1EHTIE \ICTOIAMH CAMOCTO,f,TCI6FIOfO IIJIAHHPOBAHVfl L'T NPOBCACHH'

Qltrrvecxrn 3Kc[epuMeHToB, anarv3a v p{HTepnpera\vrvr nuSopuaunu,
o[pe-]e--reHHc .tocToBep H ocTr4 nonyq eH Hof o pe3ynE TaTa ;

co3-laHlte r c-roeufr r,nfl pa3eaTt4l yveHrzfi npoer(THo-accJ'reAonarerscroa,

TBOpqeL- NOI"I -let Te-l b H O CTH ;
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pa3BHTHe HHTepeca K coepaM fipo$eccl4oHanbHoil AeqTeIbHocT]I, cBs3aHHou

c Srarnrofi.
B coorBercrB11i c rpe6onaHtfl.Mv O|OC COO yr:ry6leHHnfr ypoBeHb

H3)rqeHHs yue6Horo [peAMeTa <@nsraKa) Ha ypoBHe cpeAHefo o6utero

o6paronaHnr err6npaercr o6yuarourvruLlcfl, ilnaHl4pytorul4MI'1 [poAonxeHI4e

o6pa:oeaHl4t Iro cneUuaJlbHocTfl M dl ra: ra rco -rexHuq ec K oro npo$ ran a.

Ha ra:yreurae $rasrlrcu (yrrry6rreHurrfr ypoeeur) Ha ypoBHe cpeAHero o6rqero

o6pa:oeaHnq orBoAvrrcfl 340 qacoe: e l0 KJracce - 170 qacoB (5 uacoe e Flelefto).

e I I Kracce - 170 'Iacoe (5 uacon e He4enro).

llpeanaraeuufr B nporpaMMe no dtra:rzrce flepellerlb na6oparopHblx vr

rrparcrrauecKr4x pa6or flBlrfrercfl peKoMeHAoBaHHbIM, yquTerb Aenaer eu6op

rrpoBeAeHI,It la6oparopHblx pa6or vI orlrIToB c yuerov LiHg.uyanyaJIbHbIX

oco6ennocrefi o6y'r aro ut krx;fl'.
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COAE P)KAHI4E OEYqEHUS

IO KJACC

Par:er l. Hay'luslfr naeroA [o3HaHI{fl trplrpoAL'I'

@ltsgxa - Syu4artaeHTaJlbHas HayKa o [pLIpoAe. HayuHltfi ueroA IIo3HaHI4s 14

\r ero.lbl Ir c c J e.f o B aHVfr S n : ra u e c r wx s's r'e:nuir'

3xcnepnrreHT H Teopr4q B flpouecce IIo3HaHut npupoAbl. Ha6lroaeH4e v1

fxcflepl{\teHT B $ra:Hrce.

CuocoSu u3\IepeHI4r Su:uuecKI4X BeJIuq14H (aHaloronue u

H3\IepHTeJbHbIe npu6opU, KoMnb1oTepHble AaTLIHKOBue Cucre1ast)'

qn$ponue

llorperuHocTl4 u:uepeHuil $n:nuecrcnx BeJII4qI4H (aOconroTHat V

OTHOCHTCJIbHA'I ).

\lo:errEpoBaHr4e Su:raueuo{x rBJIeHwit u rrpoueccon (N'rarepuarbHafl ToqKa'

a5COfrOrUO TBepdOe TeIIO, aneanbHa1. XHAKOCT6, n4eallHrtfi f8, rO'{eqFIHfi

3apr-l). flrnoresa. @usu.{ecrcufi.3aKoH, rpaHnubl ero npnMeHplMocrl4. @nsH'recxaq

Teoplrt.
Po-rt It \tecro Qa:r,rru e $oplrrapoBaHur'l coBpeMeHuofi HayUuofr xaprnust

\rrrpa- B [pahrlrqecxofi JeqreJ'IbHocrl4 J'IrcAefr '

!,qeuuqecxu fr ?Kcnep hyteHm, nu^opumopHue pu6omu, npa4muKyM.

ll:rrepeHlre ctrJbr ToKa v HanpqxeHHs B I]eilH fiocTotHHofo ToKa [pI4

no\rorr rlt aHa-IofOBbI\ LI Ura $po er,rx pI3MepprTeJI F,H blx np rz6opOe'

3HaxorrcrBo c urrspoBofr la6oparopuera no (lra:rarce. flpllvepbl I43MepeHVfl

Qlt:lr.reCxrt\ BeJ Itt{lIH rlpu nOMOU tH KOM rlbloTepHbl X AaTqI4KOB.

Pat.rer 2. \IeraHIlKa.
Teua I. KuuevuntuKu,
\IexaHlF{ecKoe .tBHXeHr4e. OrsocureJlbHocrb MexaHl{qecKoro ABI4xeHHq.

Cncrerta orc'{dra.
flpxvax rr oSparuafl 3araqv MexaHHKI4'

pa:ltt'c-eeh-Top \rarepHanr-,Hofr ToqKI4, ero ilpoeKuuI4 Ha ocl4 cl4creMbl

rioopJ.trHar. TpaexroP I It.
fleperreufeHlte- cxopocTb (cpe4Hgr cKopocTb' MfHoBeHHafl cKopocTb) H

vcxopeHlre \rarepxatsuofi ToqKH, r4x trpoeKuul4 Ha ocH cl{creMbl KoopAI4Har'

C-roreHxe nepe\reueultfi 14 cJIolKeHI4e cKopocrefr '

paanovepHct lt paBHoycKopeFrHoe npsMonHIrefi uoe ABHXeHHe. 3aBZcl4Mocrb

tifi)p-llrHaT- cNop\I-Ttr. \cKopelnfl yr rrytv MaTepl4anlHofr ToqKH oT BpeMeHu L\ LlX

rpa{xNr-
CgoSo-rHoe na-feHr{e. YcrcopeHrae cBoSoAFIoro ttaAeHnq. leraNeHue rer'Ia'

6pomegoro nol \-FJo\r K fopr43oHTy. 3aeucLIN{OCrl KOOp.4nHaT, cKopocTl4 Lt

]cxopeHxr vaTepHa]sHori TorrKH oT BpeMeHV v vx rpasurcn.
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Kplteo-rltHel"rHoe f,BHr(eHHe. fleuxeHne Marepuant soit rorlKr4 rro

orp\xHocrH. Yr-roeaq u tuuefiaa.f, cKopocrb. flepno4 H r{acrora o6parueuna.
Ilenrpocrpe\rrrre-rbHoe (Hopnarruoe), KacareJrbHoe (raureHunaJrbHoe) u norHoe
\ CI\OF€HIIe \IaTepLIanrHOfi TOqKH.

Texurtqecxlre 1'crpoficrea v, TexHo,rrorr4r,recKue npoueccbr: cnr,rAoMerp,

-lBIDIieHIle CHapq.foB, ueIIHbre, urecrepeuLlaTble v peveHurte |IepeAar{I4,

cr(oFrocrHrre -r lrQr sr.

.Tevouctrrpa4uLt.
\Io:err cucrelrbr orcudra, r4nnrocrparlur KuHeMarr4qecKHX xapaKTepl4crl4K

.]BII/hCHIUI.

Cnoco5rr prccJe,loB aHr4fl neHNeH rafi .

I Lr-rrocrpaukrs npeAenbHoro nepex oila v H3MepeHr4e MrHoBeuHofi cKopocru.
flpeoSpa:oBaHr4e .&Br4)KeHHfi c llcno,rb3oBaFrHeM MexaHr43MoB.

flaleuue reJ B Bo3Ayxe H B pa3pelr{eFruoM npoc'rpaHCrBe.

Ha6loleHue .[Br4xeHr4r reJra, 6poureuHoro noA yrnoM K ropn3oHTy Lr

fopH3oHTa-rbHo.

HanpaureHue cKopocrr4 [pr4 ABr.rxeHVr4 no oKpy)KHocrr4.

flpeo6pa:oBaHHe yrnoeofi cKopoc'rr4 B peAyKrope.

CpaeHeuue n\'l'eri, TpaeKTopnir, crcopocreri ABrziKeHr4r oAHofo 14 Tor-o xe
Te--ra B pa3Hbrx cr4creN4ax orcqdra.

J'q e u u q e c x u it ) Kc n ep ulv e H n7, na 6 o p o ntop H br e p u 6 o mu, np a Km uKyM,

I4:1-reuue HepaBHor\4epHoro ABH)KeHr4.s c ueJrF,ro o[peAeneHr4t MfHoeeuHofi

cKopocTrr.

[ I:rrepenrle \ c Kope HVn ilpz.I n pqMonr4H efr Ho v paBH oyc KopeHHoM nBl'l^]Ketr4r4

rro HatcrosHofi rt-rocKocrr4.

I,lccre:oeaHue 3aBr4c14Moc'r'r4 rryl'u o'l' BpeMeHu npH paBHoycKopeHHoM

JBH/hCHHH.

Irl:rrepeuue vcKopeHHr ceo6oAHofo ilaneHr4fl (percouenAoBaHo

rrcnoJb3oBaHue unQpoeo i'r rra6 oparopvr z ).
I4:yueHue lBu/\eHufl TeJ'ra, 6poureuHoro fopH3oHTaJ'IlHo. llponepxa

rHrrore3br o nprrrofi npotropuaona.nrsofi 3aBHcuMocrr4 MexAy AarrbHocrbro
no-rera l.r HaLIa--IbHofi cxopocrbro reJ'Ia.

I4:y'ueulte .IBII/heHHt rela no oKpylxHoc'ru c locrorHuora no MoAyJro

cKopocTbro.

Irlcc:reloeaHrre 3aBHcHMocrn nepr4o4a o6pa[IeHr4r KoHprqecKoro MaqrHr{Ka

oT efo napa\reTpoB.

Te.vct 2. JunovuKu.
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llepnrrfi 3aKoH Hrrorosa. IrluepunaJrbHbre cucreMbr orc.rera. flpnHunn
orHocHTe--IbHocrH fanuleg. HeuHepuaa,rrbHbre cacreMbr orclrera (onpegeneHae,
upurrepu).

Macca re-:ra. Cuta. llpuHurzn cyleprro3 vrtvrLl cvril,

Bropofi 3aKoH HuoroHa AJIq MarepualrHofi ToLrKr4.

Tperufi 3aKoH Hrrorona .[ns MarepzanbHbrx rorreK.
3axon Bce\IplpHoro rtroreHHq. 3xeanareHTHocrb rpaBurauproHsofi vr

rHeprnofi \taccbr.

Crua rrr(ecrr.t. 3aeucuNaocrb ycr(opeHur ceo6oqHoro ilaAeHwfl or Bbrcorbr
Hal [oBepxHocrbrc rlJlaHerbr vr or reorpa$nqecrofi u]rporbr. lauxeuue
HeSecHrrx re--I H HX cnyrHI4KoB. 3axourr Kennepa. llepear KocMnrrecKa.s cKopocrb.

Cn-ra )'rp)'rocru. 3arou fyxa. Bec rerra. Bec rerra, ABr4xyruerocr c
vcKopeHHe\t.

Cnra rpeHnt. Cvxoe rpeHne. Cuta rpeHr4q cKoJrbxeHur v cura rpeHut
rloxor. Ko:Q$uuHeHT TpeHr4r. Cuta conporr4B rreltfl npu ABr,rxeHr4r.r reJra B

iliH-lriocrH H--IH I-a3e. ed sael4ct4MocrF, or cKopocrr4 oTHoct4TeJl[,[{ofo ABI4xeHI4t.

/[auenae. fra:pocrarnqecKoe raBJreHr4e. Cula ApxraveAa.
Texgnqecxne r.ctpoficrea v rexHoJrorr4qecKr4e npoqeccbr: rroAtur4rrHaKr4,

.IBtD'{ieHlte Hc KYccrBeH Hbrx c tryrH r4 Ko B.

Jeuoncmpou.uu.
Ha5-rro:eHlle -rBlr,t. eHuA TeJ'I B HI{epuuanbHbIX I4 }{eriHepul4air6Hbrx cucreN,{ax

orcqBra-

flpnHunn orHocureJbHocru.
Kacelilre JBlx uHnHHApoB wtr4 uapoB pasuofi Maccbr c oAr4HaKoBbrM

\ c[opeHHe\t orHocHTe-'I bHo Her,r Hepur4 altH o ft cr4 creMbr orc.I era.
CparHenne paeHolefrcreyroulefi npznolKeHHbrx K Teny cnil c

trpoH3Be.reHlte\I \taccbr reJa Ha er-o ycKopeHne B r4Hepur4alsHofr crcreMe orclrera.
PaneHcrno cn--r- Bo3HHKaloLrlr4x B pe3ynbrare B3afiMoAeficrenq rer.
H:veperure \racc rro B3ar,rMo4efi creurc.
Henecorrocrr.
Bec rera rrpH )'cKopeHHoM noAleue h ilaileHt4Lr.

lIeFrpoSerNH bre \rexaH r43M br .

CpanaeHlre cIL-I TpeHr,lr rloKo.q, Kar{eHur H cKoJrE,x eHvfl.
l'qan uq ccxu il t xc n ep tlv e H nu, ; t u 5 o p u nt op H u e p a 6 o m u, n p u Km uKyrw.

llrlepeHne paBHo:eticrayroutei crzir npu ABr4)K eHVv 6pycxa no HaKJrouuofi
ILXrr(rTn_

tlpooepxa rnnore3bl o He3aBncr,rMocrr4 BpeMeHr4 ABI4xeHr4-rr 6pycra uo
narHmofi tlx)c[ocrr Ha 3anaHHoe paccroflHue or ero Maccbr.



Hccre:oeaHue 3aBHcI4Mocrv cvrr ynpyrocru, Bo3Hr4Karourr,rx B npyxuHe r,r

pe'Jnr{oBorr o6pa:ue, or Hx ae$opMaur4r4.

Hrr-renue ,f,BHXeHHr cncreMbr rerT, cBr3aHHbrx HI4Tbro, flepeKr4Hyrofi qepe3

-rEnurfr 5-rox.

H:rtepeHne xoa$SuuueHTa rpeHr4r rro Berr4lrr4Fre yrnoBoro r<oe$$rauuelTa
raBncrl\rocrrr F*(N).

Hcqre:oeaHue IBI4)KeHus, 6pycxa ro HaKJroHnofi [JrocKocrr,r c [epeMeHHbrM

xoeQrfnuHeHro\r rpeH r4fl .

HrlreHne.tBH,l.eHHr rpy3a Ha Bany c rpeHHeM.

Teua 3. Cmumuxa metpdozo menu.

-{,5co-rrorHo reeploe reJro. llocrynarer'rbHoe v Bpa[larenbHoe rBr4xeHue
rnEp:oro re--Ia- \Iorreur cnJrbr orrrocuTeJrbHo ocL4 BparueHur. llleqo cu.]rbr.

C-roreHHe cH--r. nprl-ro)rieHHbrx x rrepAouy reny. [eHrp rrx(ecrr,r reJ]a.

)'eroeur paBHoBecur redploro reJrla.

Ygrot-t.tttsoe- Hevcro il u n noe, 6 e:pa:,r ur,rH oe paB HoBec r4e.

TerHrrqecxtte rcrpoficrea 14 TexHoJrorhqecKr4e flpoqeccbr: xpoHrureftH,
crpolrrerrurrfr h?aH - peru€rv arbr e Ko H clpy K rt l{ 14 .

Jcuoncmpou.uu.
)'crosH.l paBHoBecru.

Bx.r*.r paBHoBgcrrc.

l'tan uqecxu i t xc n ep uru e H m, n a 6 o p u m o p H u e p a 6 o m o q n p a Km uKyM,

Hccre:oeaHrte vc-tosr4fi paBHoBecHr rBepAoro rerra, xMerouero ocb

BpalueHrfi-

KoncrplrrpoBaHne npouurefrHoB 14 pacue'r cHn ynpyrocrr4.
HrlueHrte \ crol"r q rrBocrr4 reepAoro reJr a, HMe rc urero iln o ulaAb on opbr.

Tc:uo 1. hxonu co-ypaHeHun 6 r4exoHuKe.

Itvm-rnc vareprrarrsofi ToLrKr{, cucreMbr MarepuanbHbrx rorreK. I-{eHrp Macc

cxsre-\rhr varepxarbHbrx roqeK. Teopelaa o ABr4xeHr4H ueHTpa Macc.

Hrrnr-rrc crt.-Ibr lr lr3\reHeHue HMrryJrbca rera.
3axoH co\paHeHru rr-\r nvrbca.
PeaxrxsHoe -rRHr(eH tte.

\'Iortenr HvIT\--Ibca \rarepuarnsoil ToLrKH. llpe4craeJreHue o coxpaHeHr4u

ro}|eHTa H\{II\ JbCUI B UeHTpZL.rbHbrX IIOJI'X.

PaSora crt.tbt Ha \Ia-IoM vr Ha KoHeLrHoM nepeMe[teHur4. fpaduqecxoe
trtrBfcra&reHHe @oru c H-rbr.

\lourHocrb crl.lH-
KuHerltqecxar rHepruq Marepuaruuopr roqKr4. Teopel,ra o6 Lr3MeHeHur4

-Twrrqecxofr xeprH rr \rarep ra a,r s H o fi Tor"r K r4.
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lloreuur.raJlbHbre vr HerroreHrrnaJIbHbte cHJIbI. floreHqnarbHaq ?Hepruq'

florenuuarbHa.s 3Hepruq ynpyro aeSoprrrrapoeauuofi npy)t(HHbt. lloreuul4arbHaq

3Heprprfl TeJra B oAHopoAHoM rpaBhraut{oHHoM tIoJIe. lloresuHarbHa.s 3Hepr}If

Te11a B rpaBlrTaULroHHoM rroJre oAHopoAHoro tuapa (eHyrpra u BHe urapa). Bropaa

KocMLIr{ecKas cKopocrs. Tperbq KocMHLIecKat eKopocrb'

Cesgt pa6orn HerroleHuuaJrbHbrx cr.tJl c z3MeHeHHeM MexaHuqecroft

3HeprI4H cI4eTeMbI rel. 3axoH coxpaHeHufl MexaHhqecrofi 3FIeprI4l4.

Vupyrw e I4 Heynpyrl4e croJlKHoBeHI'Itr.

YpanHeuue BepHynnra Anq uAealrHofr x!{AKocruI KaK cJIeAcrBHe 3aKoHa

coxpaHeHl4q MexaHuqecxofr 3HeprI,lI4.

Texnu.recKne ycTpoficrea u rexHoJrofnr{eeKple [poueccbl: ABI4xeHI'Ie paKeT,

soAoN,r€r, xonep, npyxraHHufr rrLrcrorer, rupocKo[, $rarypuoe KaraHHe Ha

KOHbKAX.

f,euoucmpol4uu,
3aros coxpaHeHl4t HMnyJIbca.

PeaxrueHoe ABI4xeHi4e.

Irl:ntepeuue MoruHocrn c I4JIbI.

I4:ueseHl4e 3HeprI4I4 TeJia npl4 coBep[IeHI4I'I pa6omt.

B:auygge [peBpauetwfl KuHerr4lrecrcofi v noreHu]4altHofr euepruit npLI

Aeficrgnu Ha reJto ct4rbl Tflxecrll I'I cl4Jlbl ynpylocru.

CoxpaHeHl4e 3Hepf I4I4 npl4 cno6oAuoM n aAeH HI4.

Vqeu uq e c x u it I Kc n ep uJn e H m, na 6 o p amop H bt e p a6 o mu, np o Km uKyM.

Irlrruepeul4e I4Mrlynbca reJla rlo ropMo3HoMy nyrl4.

I4:vrepeHrae cr4Jrbr rrtu, cKopocrn MoAeJII4 3neKTpoMo6uts t4 MoIr{HocrI4

ctlJlbt TgfH.

CpanueHrae I43MeHeHHs pIMnylbca'teJIa c I4MnynbcoM cI4JIbI.

I4ccle4onaHr4e coxpaHeH[s HM[ynbca rIpH yflpyf oM B3aI4MoAeff crellu.

I4:rraepeHr4e KnHeru.{ecKoff 3Heprupr reJla tto ropMo3HoMy tlyrl4.

CpanueHrae !{3MeHeHt{r noreHrtuarbHofi :ueprur npyx{l4ttsl c pa6o'roi'r cla:rst

TpeH14q.

Onpe4e,reurae pa6ortr cr4Jrbr rpeHur flph ABK)KeHuLt reJla [o HaKnoHHoH

TIJIOCKOCTH.

PasAer 3. Mo.nercyJrflpHafl Surnrca I'l repMoAl'rHaMItKa.

Teua l. Ocnoeu "MoneKynnpHo-KuHemuvecKoit meopuu.

OcuoeHrre fioJroxeHufl MoneKynrpHo-Kl4HerHqecxofi reopLII4 (MKT), ux

orrbrrHoe o6ocHoeaFlIae. /[ra$$y:ur. Bpoyuoecroe ABI'IXeHue. Xapar<rep

.[BuxeHI{q v B3aI4MoAeftctsuf, r{acruu Be[lecrBa. MoAenu crpoeHuq fa3oB,

xr,rAKocrefr r,r rnepAbrx ren u o6t,scHeHue cBofrcrs BeulecrBa Ha ocHoBe 3THX
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MoAeneft' Macca H pa3Mepbl MoneKyn (aronroa). Ko,rprqecrso BeruecrBa.
flocrosHHar Aeoragpo.

Tenroeoe paBHoBecHe. Teuneparypa v cnoco6rr ee v3MepeH2r. LUxa,ra
reMneparyp I]enscua.

Morelr I4AeaJIbHofo ra3a B MoneKynqpHo-Kr.rHeruqecKofr reopua: qacr1arlbr
ra3a lBr4xyrc{ xaorr4qecxr4 14 He B3ar4naoAeftcrsyror Apyr c lpyronr.

fasoerte 3aKoHbI. VpanHeHue Meuaereeea-K,raneitpoua. 46coryorga-s
reM[eparypa (ulcana reMneparyp Ke,'rrnuua). 3axoH ta,rrroua. I4:onpoueccbr B
IaAeaJIbHoM ra3e c flocrotHHbrM KoJ]rdqecrBoM BeruecrBa. fpaSnqecKoe
rrpeAcraBJreHr{e pr3oilpoueccoB: r43orepMa, u3oxopa, uzo6apa.

cessr Melr(Ay AaBrTeHr4eM v cpe4'efr Ku Herr4qecxofi
nocrynareJlbHofo retrJloBoro ABI4)K9HI4! MoneKyn aAeaJ'rbHofo fa3a
ypaBHeHHe M On eKynr p Ho - Kr4 Herlrqe c Ko fr reop a vt 14 lre aJlb]Ho ro ra: a ).

Csqss a6colrorHofi reunepa.rypbr repN4oA14HaMr4r{ecKofr cucre1arr co cpeAuei
Kl4Hernr{ecxofi :ueprueti nocrynareJrbHofo TerlrroBoro ABr4xeH us eE qacrl4u.

TexHn.{ecxze ycrpofrcrea u rexuoJrorHLrecKHe rrpoueccbt: TepMoMeTp,
6aponaerp, nonyqeH14 e HaHoMarepnaJroB.

feuorucmpe4uu.
Molelu ABr4xeHr4r qacl.Hu Be[IecrBa.
Morenr 6poynoncKoro ABr4)K eHAr.
BnEeoponr4K c 3arrucbto peaJ]bHor.o 6poyHoncKoro ABr,lx euvfl.
lz$Sy:rar xu4rcocrefi.
MoAenr orrbrra LLIrepHa.

flpzrxxeHze MoneKyn.
Monelpr Kpl4crann r4r,recKr4x peruero x.
Ha6nroae Hae v HccneAoB aHVe H3ofl poLteccoB.

eHeprzefr

(ocuonHoe

vqe u uqe c x u it i Kc n ep Lat e H m, n a 6 op a mop H hr e p o 6 o mt t,
IrlccneAoeaH:ae npouecca ycraHoBrrIHaA .re[JroBoro

renlOo6UeHe MeXAy roprveff 14 XoJrroAHofi eo4ofr.
I4:y.reHue 143oTepMHr,recKoro npouecca (pexonaeHAoBaHo r.rcrroJtb3oBaH14e

ua$poeofi na6oparo puv).
Vlzyteune H3ox opHoro npo uecca.
Vlzyueuue uso6apuo ro n poqecca.
llponepr<a ypaBHeHr4r cocror Hr4r.

TeMu 2. Tepnoduuouuxa, Tennocue "uoMutrbt.
Tepvo4zHaMr4qecKar (TD cHcreMa. 3a,qaune

TepMoAr,rHaMr4qecKofi czcrevu. Bueruur4e H BHyrpeHHlre
TepMorHHaMzqecKofr cucreubr KaK CpenHr4e 3HaqeHr4,
ee cocrosHHe Ha MHKpOCT(Onr4qecKoM ypoBHe.

npaKmuKJ/M.

paBHoBecvs trpvr

BHe[rHurx ycttosuu il.n9
napaMerprr. llapauerpbr

BeJII4rtHH, OIII4CbIBarolulIx
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Cnoco6sr r43MeHeHHs BHyrpeHHefr aHepruu.
IrlccreAoeaHlre anua6atuoro ilpollecca.
KountrorepHbre MoAenH TelJroBbrx Aerararerefr .

vu eu uq e c x u it ? Kc n e p uJrt e H m, n u 6 o p u mop H b r e p u d o ntot, n p a Km uKyM.
ltlanepeHr4e yAenbHoff renloevxocrn.
I4ccreroeaHVe npoqecea ocrbrBar{L{r Be[tecrBa.
I4ccr eAoe aHV e a[v,a6 amtoro rr po uec c a.

l4:yueuue B3aHMocBr3r4 3HeprHH MexMoJ'reKynqpHoro B3ar4MoAefictsuq v
TeMneparypbr KlrtieHafl xr4AKocrei.

Teua 3. AzpezamHue cocmoflHun 6eu4ecm6a. @asoeote nepexodt t,
flapoo6pa3oBaHue v KoHAeHcarlr4r. Acnapeuue v KurreHr4e. VAerrriaq

TerrJroTa napooopa3oBaHr.r'.

Hacr,tuleunste 14 HeHacblilleHHbre ttapbr. KaqecreeHHar 3aBr4cnMocrb
TIJIOTHOCTLI W XaBileHUt HacbruleHHofo napa or reMneparypbr, r4x He3aBr4cHMOCTb

or o6r€ua HacbluleHHoro napa.3asllcrar\aocrb reMrreparypbr KnrreHr4fl or AaBJreHprt
B )KH,UKOCTT,I.

Blaxsocrb Bo3tryxa. A6conrorHar r4 orHocr,rrerbHaq
Tnep.uoe rerro. KpucranrrnLrecKr4e ra avop$Hbre rena.

Kpr4crannoB. lllanrleswe u Kpr4crannv3arrvl. V4elnual
Cy6rurvauws.

{eSopnaaunu rnepAoro rera. PacrqNeHr.le 14 cxarr4e.
flpe4el ynpyrr4x aeSopvaurafi .

Tenroeoe pacur4peHne xr4l{Koc.reit u rndpAlrx rel,
pacuapeHue. AurapMoHr,r3M TerrJr oBbrx rcole6asu it \actuu
TerJroBoro pacur4peHHA re,r (ua Kar{ecrBeHHona ypoeue).

llpeo6pasoBaHr4e 3Hepfar4 n $a:oerrx nepexoAax.
VpaeHeurze rerJroBoro 6a"uaHca.

lloeepxHocrHoe Hartx(eHl4e. Ko:$Qzur4eHT noBepxHocrHoro HarrxeHr4.s.
KantlruxpHble .f,BJIenun. f,awleHr4e tron HcKpraeresnofi noBepxHocrbro xr{AKocrn.
(Dopvy,ra Jlantaca.

TexHu.{ecxue ycrpoficrea v rexHoJrorHqecKhe
KpI4CTannbI, COBpeMeHHbre MaTepH anF,t.

fenoncmpaquu.
Tenrosoe pacuprpeHue.

Ceoft crea Hacbru1eHHbrx ilapoB.
KrzneHue. KuneHue npfi nouHXeHHoM AaBr eHr4Lt.

I4:uepeuue cHJrbr rroBepxHocrHoro Har'r)KeHhr.
Olrrrrr c MbrJrbHbrun nldsKaMr4.
CMa.{ueaHr,re.

BJIaIKHOCTF,.

Auu:orponuq ceoficre
TCNIIOTA I]JIABJICH14'.

Cleur. Moaynr IOHra.

o6renauoe u ,rznefruoe
BeuIecTBa KaK npr,llrHHa

trpoueccbr: X(HAKr4e

*{? -
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KanuruapHbre rBrreHur.

MoAerra HeHbloroHoncrcofi )r(HAKocrri.

Cnoco6u z3MepeHrzr BJraxHocrr.r.

I4c cr eAo e aHVe Harp eB aH vfl 14 rrlraBreHufl Kp a crann u rr ec Ko ro Beule crBa.

BraArr 4eSopnaauufi.
Ha6nroaeHr.re MaJrbrx ae$opu artui,t.

Vu e u uue c x u it ? Kc n ep uil e H m, na 6 o p a mo p H hr e p u 6 o mw, np a Km uKyM.

Wzyueuue 3aKoH oMepuocre fr ncnap eHVs N lzArcocre il.
I4suepeuhe yAenbHofi ren,rorbr [raBJr eHVA nbAa.

I4syveHue ceoficre HacbnueHHbrx napoB.

ZeuepeHue a6co,rroruofr BJraxHocrr4 Bo3Ayxa v oueHKa Maccbr napoB B

IoMelueHHu.

I4:rrepeHrze rcoaQ$H uHe HTa lloBepx HocrH oro Ha'rrxeH Hfl .

I,IsuepeHr4e MoAyns IOsra.
Irlccre4onaHr4e 3aBr.rcr{Mocrll 4e$oplaauraa pe3r4HoBoro o6pasua or

rrpr4no)KeHHor4 K HeMy cr4Jrbr.

Pasler 4. 3.nercrpoArHaMnKa.
Tena I. SnexmpuuecKoe none.

Snexrpn: arrr4fl TeJr v ee npoqBneHr4q. 3,'rexrpuv ecxuit 3apflA. Ana B:ana

3neKTpr4qecKr4x 3aprAoB. flpoeogHarn, Ar43nelcrpHKti 14 nonynpoBoAHr4Kr4.

3reneurapnrrfi 3reKTpr4Lrecrufi 3apsA. 3axon coxpaHeHnr 3neKTp14r{ecKoro

3apflAa.

BsaraNaoAeftcrene 3apsAoB. To.reqnrre 3aprAbr. 3axos Ky,roua.

3lexrpuuecKoe noJre. Ero aeficrBr4e Ha 3JreKTpHr{ecKr4e 3aprAbr.

HanprNeHHocrL, 3neKrpr4rlecKoro rroJrr. llpo6Hrrfi 3apr1. JLuruwu

HanpxxdHHocru 3neKTpr4L{ecKoro rroJrt. OaHopoaHoe 3treKTpHLrecKoe rroJle.

floreuuzaJrbHocrb 3neKTpocraruLrecKoro noirr. Pa:socrl rroreHul4aJroB u

Hanp{xeHr4e. lloresquarrbHar 3Heprr4r 3aprAa B 3neKTpocrarr.rqecKoM rroJre.

floreHqua-rl 3neKTpocraraqecKoro rroJrr. Cessr uanprNeuHocrr4 noJr.s r,t pa3Hocrur

noreHIII4aJroB [Irfl 3neKTpocrarl4qecKoro rroJrr (rar oAHopoAHoro, TaK vr

HeoAHopoauoro).

llpnu qun cy neprro3 uuvrv ?Jl e Krpr,r q ec Kr.r x n ol e fi .

flole ror{eqHoro 3apnLa. flone paBHoN,repHo raplNeHHoil c$epu. flo,re
paBHoMepHo 3aptlKeHHoro no o6levy uapa. Ilole paBHoMepHo saprxeuuofi
6ecxoHe.IHoft nJlocKocrn. Kaprnuu tugvtit HanptxeHHocru 3Tr4x no.,reff vr

3KBI4rroreHuI4 aJIbHbrx noBepx Hocreff .

fIpoeo4HI4KI4 B 3neKTpocrarnr.recKoM rroJre. Vcroeze paBHoBecvrfl.3apflnoB.

luenexrpurcu B 3neKTpocrarHr{ecKoM noJre. {HanexrpuqecKa-f,
rrpoHr4uaeMocTb BeuIecTBa.
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Kou4eHcarop. 3nexrpoetrxocrb KoHAeHcaropa. 3lerrpoetnoatu rlJlocKoro

KOHAeHCaTOpa.

flaparue.nbHoe coeAr4HeHue KoHAeHcaropoB. llocle,qoBareJlbHoe coeAuHeHue

KOHAeHCaTOpOB.

3Hepnaa 3apqxeHHoro KoHAeHcaropa.

,Il,euxeHue 3apqxeHuofi .racrr4rlbr B oAHopoAHoM 3JieKTpHqecKoM rloJie.

Texuuqecrue ycrpoftcrea v rexHoJIorl,{qecKI4e npoqeccbl: 3JIeKTpocKorr,

3JreKTpoMerp, 3neKTpocraruqecKar 3auIHTa, 3a3eMJIeH14e 3neKTpo[pu6opon,

KoHAeHcaropbl, reHeparop Ban ae fpaaQa.

Ieuoncmpoquu.
YcrpoficrBo H rlpllHtlun AefrcrBn.s 3nel(rpoMerpa.

3nerrpnuecKoe [oJIe 3apfixeHHblx uapuKoB.

3nenrpuuecKoe rIoJIe AByx 3apqxeHHblx rlJlacrllH.

MoAenr 3neKrpocrarl4qecKoro reHeparopa (BaH ae fpaaQa).

lIponogHLtKLI B 3neKTppILIecKoM rloJle.

3rexrpocrarnqecKaq 3aurnTa.

Ycrpoilcreo H AefrcrBue KoHAeHcaropa rocrosHHofi H nepeueuHofi eurocrH.

3anr,rcnuocrt elexrpoeMKocru rrJrocKoro KoHAeHcaropa or nnouaAH

[JIaCTr4H, paCCTOsHI4fl MeXAy HHMr4 14 AI43JIeKTpI4qeCKOI'I npOH14UaeMOCT?I.

3Hepgar 3neKTpl4rlecKoro rIoJIq 3apflXeHHoro KoHAeHcaTopa.

3apx4r<a u pa3pflAKa KoHAeHcaropa qepe3 pe3ucrop.

V q e H uq ec x u it ? Kc n ep Lwt e H nl, t u 6 o p o mo p H il e p u 6 o mu, n p a Km uKyJtl.

Oueuxa cIIJI B3al4MoAeftcreut 3apfl)KeHHbIX TeJI'

Ha6nrcleHr.re lpeBpau]eHHr 3Heprnn 3apq]KeHHoro KoHl[eHcaropa B 3Heprl4ro

r43ny{eHl4fl CBeTOAI{OAa.

I4:yueHrae flporeKaHrl.f, ToKa B uenu, co4epNaulefi

Pacnpe4eJleHue pa3Hocrl,l NOTCHUHAJIOB rpll
IIOCJICAOBATCJIbHOM COCAHHCH}{}] KOHACFICATOPOB.

IrlccreAosaHne pa3pflAa KoHAeHcaropa qepe3 pe3l4crop.

Teua 2. Ilocmonnuuit ereKmpuqecrcuil moK.

Cula roKa. llocroqnHrtfi ror.
Ycnosuq cyurecrBoBal:zrfl. fiocroqHHoro sJleKTpuqecKoro roKa. I'IcroqHHrIa

roKa. HanprNeHne lJ u ?AC 6j.

3ar<on Oua Als yqacrKa ueiin.

3nexrpuuecKoe cotlpoTr4BJIeHHe. 3aeucuN{ocrr, conporltBJIeHu{

oAHOpOAHO|O rrpoBoAHhKa oT efo AJrHHbr v{ IIJIOUIaAI{ [O[eper{Hofo cer{eHl4.s.

VAemHoe eo[porHBJIeHI4e BetuecrBa.

flocreAosareJrr bHoe, n apallerrbHoe, cMeulaHHoe coeAI4HeHue npoBoAHHKoB.

Pacqer pa3BeTBneHHstx 3n e KTpl4LIeC KI4X Uenefi . ilpaeran a K npxro$ a.

KOHAeHCarop.

(uanpnxeHrar)
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Pa6ora 3reKTpl4r{ecKoro roKa. 3axos [Noynx-JleHua.
Moulsocu 3reKTpr4r{ecKofo roKa. Tenloeag MorlrHocrb, BblAerqeMat Ha

pe3r,lcrope.

3AC 14 BHyrpeHHee conporxBJreHr4e Hcror{HHKa roKa. 3aros Otra nnfl

nolsofi (:arnlxHyroff) 3neKTpHrrecrcofi qerr14. MourHocrt I4crot'IHI,IKa roKa.

Koporxoe 3aMbrKaHr4e.

KouAeucarop B ue[I4 llocroflHHoro roKa.

TexnuqecKr,re ycrpofrcrna v rexHoJrorr4r{ecKHe npoqeccbl: aMnepMerp,

BoJrbrMerp, peocrat, cudtuu K 3n eKTptrqecrofi 3 Hep rI4I4.

f e.uoncmpsquu.
ltlalrepeHr4e cr4JI['I ToKa 14 HaflpsxeHlafl.

I4ccre4oeaHvre 3aBr.{cr4Moclr4 cr4Jrbr roKa or Harpq}KeHLIt Ms pe3ucropa,

JIAMIIbI HAKA.IIT,IBAH]d', V CBCTOAI4OAA.

3aeucIaNaocrt conpornBJleHur uunnHApr4qecKr4x npoBoAHHKoB or AJII{HbI,

nnouaAH no[eper{Holo cer{eHl/.fl v MaTepvana.

Zcc,'IeAoeaHne 3aBLrcHMocrr4 cHJ'rbI ToKa or conporl4BJIeHI4q flpu flocroqHHoM

HaflpqxeHr4r,r.

llp-avroe r43MepeHne 3AC. Koporxoe 3aMF,rKaHI4e raJIbBaHHLIecKoro 3leMeHTa

14 orIeHKa BHyrpeHHefo co[porllBJleHHt.

Cnoco6rt coeAI4HeHXt I4crotIHI,IKoB ToKa, 3AC 6atapefi.
I4ccreAoeaHWe pa3Hocru rroreHrlnarroB Mex(Ay nonlocat\,Iu HcrotIHI4Ka roKa

oT clIJIbr roKa B IIenlI.

VqeH uvecxuit iKcnepuDIeHnT, no6opuntopll il e pu6ontot, npuKmuKyM,

IrIc cr e A o e aHVe c M e tu aH H o ro c o e A I,I H e H 14 t p e 3 14 cro p o B.

14:vepeHI4e yAenbHofo conpo r wBreHus. rtpo BoAH H Ko B.

I4ccreaoeaHlae 3aB[rcl,rMocrr4 criJrbr roKa or HartptxeHllt ,-nfl JIaMItbI

HAKAJWTBAr]I,Ifl,

VeeraqeHl4e rpeAena n3MepeHaq aMnepMerpa (eollrverpa).
Irl:rraepeune 3AC 14 BHyrpeHHero conporHBJIeHL{fl ucroqHZKa roKa.

I4ccreAoeaHvre 3aBucuMocrrz 3AC raJrbBaHr4LrecKoro 3JIeN'IeHTa or BpeMeHH

npr4 KopoTKoM 3aMbIKaHHLI.

Irlcclegoeatqre pa3Hocrn noreHur4aJroB Me)KAy nonrocaMu I4crotIHHKa roKa

oT cr{Jrbr ToKa B ue[l{.
ZccreaoeaHl4e 3aBrrcr4Mocru noJre:nofr Mou,lHocll4 Hcror{HI4Ka roKa or cHJIbI

TOKA.

Teua 3. Toxu 6 pos.,TuttHtttx cpedux.

3nexrpuuecKar [poBoAr4Mocrb pa3J'rr4qHbrx Beu]ecrB. 3lerrpouHar
rrpoBoAr,lMocrr re€p,qbrx MerarrIJIoB. 3asvcuN{ocrb conporl4BneHl4fl MeTaJIJIoB or
reMfleparypbl. CeepxnpoBoAI4MocrF,.

-tt-



l
3nenrpvruecnrafi ToK B BaKyyMe. Ceoficrea 3[eKTpoHH!'rx nyr{KoB.

[onynpoBoA]lr K\ . Co6creeuHal rlp\4Meetlaq r\poBoA\ MoQ,Tb

uoJryrrpoBoAHlrKoB. Cnoircrea p-n-ilepexoAa. flonyupoBoAHl4KoBue npu6opri.
3nempnuecrcufi ToK B 3neKTponr4Tax. 3nercrponr4ruqecKaq Arlccouuaul,Ifl.

3nercrponus. 3axoHu Oapagefl. Ann 3neKrponn3a.

3lexrpuuecxufi ToK B ra3ax. Calaocroqrelrurrfi 14 HecaMocroqrertr{ttfi
pa3prA. PagrH.rH sre rnrrbr caMocroqrer bHof o pa3pfl Aa. MorHnq. llrasNaa.

TexHu.{ecrue ycrpoficrna v [paKTuqecKoe npr4MeHeHl4e: ra3opa3pf,AHble

JraMrrbr, 3neKTpoHHo-JryqeBas rpy6rca, nonynpoBoAHLrKoBbre nprz6opsr: AHoA,

TpaH3lrcrop, Qoro4uo4, cBeroAr4oA, faJrbBaHr,rKa, pa$rzHIapoBaH14e MeAI4,

BbITIJIaBKa aJrrOM r4 H 11{, 3JI e KTpOH H af, M HKpOC KOn At.

feuoncmpuL(uu.
3aeHclaNaocrb conporu Ble HI4t M eraJlnoB or reM rI eparypbl.

llpono4nMocrb 3neKTponu'f oB.

3axonu 3JleKTponnea @apa4er.

I4cxpoeofi pa3pqA r npoBoAlzMocrb Bo3Ayxa.

Cp aeHeHue IIpoBoAI4M ocrl4 M eraJl JIo B I4 [onyrlpoBoAH I,IKo B.

OlHocropoHHqs npoBoAI4Mocrb AHoAa.

VieHuqecxuit eKcnep wvleH m, na1opomopHu e pu6omot, npaKmuK),M.

Ha6nroaeH ue 3JIeKTpontl3a.

I4snaepeHlae 3ap flAa oAHoBaJI eHTHoro zoHa.

I4ccreAoeaHue 3aBr4cr4Mocrr4 corrporr4Bretvrr. TepMope3l4cropa

reMneparypbl.
CHguae BoJrbr-aMnepu ofi xapaKTep veru Ktl AI4 ona.

@n:nqecrcnfi n pa nrurcyM.

Cnoco6tr r,r3MepeHr4r $H:rauecKr4x BeJrr4LrHH c I,IcnoJ'Ib3oBaHI4eM aHaJIofoBbIX

ra uu$ponbrx r43MepaTeJrbHbrx npra6opon r4 KoMrlbrorepHblx Aarr{I,IKoBbIX cl4creM.

A6conrorHbre H orHocr4TeJrbHbre nofpetuHocrn LI3Mepeunit $u:uuecrcl4x Beruttl4H.

Oueura rpaHuq rorpetuHocrefi .

flpone4eHI,re KocBeHHbIX

Qu:uuecxax BeJIIIqI,IH, npoBepKa

OIII4CAHHbIX B TCMATULICCKHX

u:vepeuufi, ficcJIeAoBawuit sasl4cI,IN4octefi

npeAno)KeHHbIX rnilore3 (eu6op r43 pa6or,
pa3Aenax <VqeHH.'tecrcnfr rKcIIepHMeHT,

na6oparopHble pa6omt, nparcrraxyv>).

Mexu peAMerH bre cBfl 3tr.

Wzyteuue Kypca Sr,r:zrz yrly6neHHoro ypoBHt B l0 KJIacce

ocyqecrBlfl.erefl c yu€roira coAepxareJrbHF,rx MelI(npeIMerHbIX ceqsefi c KypcaMu

MareMarl4 xrz, 6 uor o lvw, xHMLiH, t. eo fpa Quw u rex HoJ'Io f H 14 .

M eucnp edn e mu w e n o H fl m utt, c Btt 3 o u H bt € c r,t J.1t 11 g, uu* "w e mod o e H oy tt H o ?o

no3HaHun. flBreHt,te, Hayunrtfr $axr, funore3a, Qu:uvecrar BerHL{I4Ha, 3aKoH,
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Teopu{' Ha6r}oAeHHe, 3Kc[epHMeHT, MoAenr4poBaH14e, MoreJrb, H3MepeHr4e,
lorpelxHocrpl H3Mepeuuit, H3Mepl4TeJrIbHble npx6oprr, rluspoe an la1oparopvrfl.

MumeMsmuKo: peureHne cucreMbr ypaunenwh. Ilwuefiuas syuruu.r,napa6ona' rnnep6o ra, ux rpa$rzxu l' ceofrcrea. Tpr.rroHoMerpr4qecKr4e Qynn.{r*culJyc' KocI4Hyc' TaHleHc, KoraHfeHc, ocHoBHoe rphfoHoMerpar{ecKoe roxAecrBo.
Bexroprr H r'rx lpoeKr]Hrr Ha ocz Koopn,Har, cJro)KeHr4e Ber(TopoB.

Euonozun. MexaHur{ecKoe lBr4xeHr4e B xr4Bofr nprapoge, azS$y3hr, ocMoc,
rennoo6ueH )Kr4Bbrx opfaHr.r3MoB, Te[,ToBOe 3arpr3HeHr4e oKpyxa]oqei cpeAbr,yrvnZ,3arlwr 6zooprarrnr{ecKoro TolJrHBa ilnfl errpa6orxz <renrtoeof)) w
3neKTpo3Heprwvr' rloBepxHocrHoe HartxeHH e 14 Kanwiln{pHbre flBrreHufl B np11poAe,
3neKTpr{qecKr4 e flBrreH:afl s Nasofi npnpone.

Xunun: rr4cKperHoe crpoeHr,re BerrlecrBa, crpoeHae aroMoB H MorreKyJr,
MoJIb Beu]ecrBa' Mor'gpHat Macca' ilonyqeHae HaHoMarepnaJ'IoB, TerIJIoB6Ie
ceofrcrea rndp4'x reJI' xt4Axocrefi I4 fa3oB, xlrAKHe Kp,crannbr, 3rreKTp,qecK,e
ceoftcrea MeTaJIJIoB' 3JIeKTpoiTDTHrIecKat Aurccou vrarl',. , faJIbBaHZKa, 3JIeKTpoHHaq
MHKpOCKOn14r.

f e o zp a (t utt : Brra)KHocrr Bo3Ayxa, Berpbr, 6apo rraerp, TepMo Merp.
Texnonozu'n: npeo6pasonaHl4e ABHX. uuit c HcnoJrb3oBaHr4 eM MexaHr43MoB,yr{er cyxoro n xI4AKoro TpeHufl B TexHHKe, crarprrlecKHe r(oHcrpyKulrh

(xpoururefiu, perueTqarble l(oHc'rpyK uuu), r4crroJrb3oBaH'e 3aKoHoB coxpaHeHu,
MexaH,nKt4 B TexHI4Ke (rapocrcol' BoAover u apyrue), nBhrareJ'Ib BHyrpeHHer-o
cfopaHl4t, rapoBat typ6uua,6trronofr xoJ,roAr4JIbHr.lK, KSHAHL{r4oHep, TexHoJrorgr4
nonyr{eHVt coBpeMeHHbIX MarepHalroB, B TOM r{14cre HaHOMarepr4aJtoB, H
HaHoTeXHoJIoflII4' 3neKTpocTaTHLIecKaq 3arf\vTa, 3a3eMJreHue 3ner(Tponpa6opoe,
ra3opa3psAHbre JraM nbr, nony[poBoAH r,IKoBbr e nprz6o pbr, fa,q bBan a Ka.

I I KJIACC

i

I

Pasler 4. SlercrpoAuHaMHKa.
Teus 4. MuznunrHoe no,qe.
BsaaMoreficrsae rocroqHHbrx MarHr.rroB yI

MaruarHoe [oJre. Beruop varuuruofi ]rHAyKrIHt4.
MarHHTHbrx n o,re fi . J\uguu M arHHTH o it utt Ay xuuu.

Margzrgoe froJre [poBoAHHKa c roKou (nprrvroro npoBo rHr4Ka,
r(pyroBoro earxa). Onrn 3pcre4a.

Cuta Aunepa, ed uanpaureHr4e r.r MoAynb.
Cuta fopeurla, ee HanpaBJreHHe 14 MoAynb. {naNeHae 3aprxeuuoli Lracrr4ubr

B OAHOPOAHOM MA.HI4THOM IIOJIE. PA6OTA CI4JI'I IIOPCHqA.
MarHzruoe [oJIe B Beurecree. cleppoMarHerr.rK 14, ilapa- vI nwa*arl{err4K'.

IIPOBOAHAKOB C TOKOM.

flpauqun cynepn03 Lrrtuu

KaTyixKr4 14
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TexHz.{ecrue ycrpofrcrna v TexHoJror[qecKr4e IIpoqeccbr: rrpHMeHeHue

TecTep_MyJrbTHMeTp,
qacTHU.

noJ'It tIoJIOCOBOfo u

IIOCTO'HHbIX Ma|HI{TOB, 3JIeKTpOMafHuToB,
3NEKTPOABH .ATCJI b flXO'U, YC KOPI4TCJT 14 3JICMC HTAPH bIX

feuoncmpa4uu.
KaprraHa nwuuit nH|yKuuu MarHHTHoro

tloAxoBoo6pasHoro rocTorHHbrx MarHaroB.
KaprraHa tuttuit' MarHHTHofi ranayrcu vH noilflAJrr4HHoro nprMoro npoBoAHHKa

14 3AMI(HYTO|O KOJIbqCBO|O NPOBOAHWKA, KATYIUKH C TOKOM.
B:azuoneficrsae .qByx npoBonHHKoB c ToKoM.
Cuta Annepa.
leitcrvue cr4Jrbr JlopeHqa Ha r4oHbr 3ner(Tponhra.
Ha6,rroaeHr4e ABux eHVfl flyr{Ka 3neKTpoHoB B MarHHTr{oM r]oJTe.flpz'uzu ileitc'.sus 3neKrpon3MepurenbHofo npu60paMarHHTooneKTpw qecxoff cr4cTeMbr.

vq e u uu e c x u tt ? Kc n ep trJvt e H m, n a 6 o p a mop H h rc p a 6 o m ot, np o Km u KyM.I4ccreAoe aHue MarHrITHofo rloJrr nocro q H H br x Ma f HHT. B.
ZccreAos aHr4e ceofr cre $eppovarHernKoB.
I'lccneroeaH,e Aeftcteus ,'ocrorHHofo MarHLr ra HapaMr(y c roKoM.
ll:naepen ue ou Jrbr Ananepa.
Lrzyleuue 3aBI4crIMocTa cI4J,I6r Avuepa or chrF,I ToKa.
onpeleneH,e MarHzrsofi vHAyKrJvru Ha ocHoBe r43MepeHr{ fl ehlrbrAunepa.
TeMo S, Stexntpotto?H trtnrt on uudyK4un.
-flereHae 3neropoMarnuruofr HHilyKrlul. fioror BeKTopa varHaruofrvrH4yKrrur. 3AC aHAyKunu. 3axou 3ner(rpoMaruurHofr uHAyKLruH (Dapa4ex.

Buxpenoe 3neKTpnqecKoe rroJre. Toxz @yro.
3AC LrH[yKrluvr B npoBoAHr.rKe, ABr4xyueMcs B oxHopoAHoM MarHr4THoM

IIOJIE.

ffpaerano Jlenua.
v'ryn'^BHocrb. Karyruxa r4HAyxrHeHocrH B ue,'14 rrocrorHHoro ToKa.-f,uenue caMoaHAyKrruz. 3AC caMorHAyr(uHH.
3ueprar MarHhrHoro rroJr{ Kary[rKr.i c ToKoM.
3nexrpouarHrrrHoe rroJre.
Texunqecrae ycrpoficrea u rexHoJrorar{ecKae npoqeccbr: r4HAyKrIr4oHHa,fleq6, COIeHOHA, 3aUlI4Ta oT 3neKTpU3arlltu Ten npr4 ABr4XeHr4Z B MaT.HHTHOM TIOJIe3eunH.

fenoucmpuquu.
Ha6nroleHpre .sBreHH.g 3ne KTpoMarH HTH o it ug ny rctluw.
I4ccneloBaHr4e 3aBr4cLrMocrr4 3trC HHilyKr\uu or cKopocrr{ lt3MeHeHngMAfHHTHO|O IIOTOKA.

l
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llpanulo JIeHua.

llaAeur,re MarHr4ra B aJrloMr4Hueeofi (vreaHofi) rpy6e.
-flereHHe caMor4HAyKuHr{.

I4ccle4oeaH:ae 3aBucuMocru 3{C caMoHHAyKuHH or cKopocrq r,r3MeHeHa-s
cI4JrbI TOKa B Uenr4.

vu e H uq e c x u it 3 Kc n ep urvt e H m t n a 6 o p u m o p H br e p o 6 o m ot, n p a Km uKyM.
I'Ic creAo n aH,e flBr eHV fl 3n e KTpoM a ru uru ofi vH Ay Krrur4.
onpe4ene Hr4e vH [yK u HH Br4xpeBoro MarH ut rHoro rroJrq.
I4c cn eAon aHue rBrreHtfl caM or4 HAyKrIr4H.

C6opxa MoAenr4 3neKrpoMarHuTHoro reHeparopa.
PalAel 5. Ko.ne6alg:afl H Bo.,'tHbr.

Teua I. MexanuqecKue xone1auun.
Kone6areJrbHar cr4creMa. Cso6oaHrre xole6 aHrrfl .
fapvoHur{ecKple xole6aHus. Kauenaarl4r,recKo e 14 AuHaMr{LrecKoe .o[HcaHpre.

3uepreruqecKoe oIrHcaHI4e (saxoH coxpaHeHhr MexaHr.r.{ecKofr oHeprzvr). Brreor
AHHaMuqecKofo onvrcale.vrfl fapMoHar{ecKl4x xole6auzit vtz ux 3Hepferl4r{ecKoto 14

Kr4HeMaTlrqecKof o o nuc alF.r4fl .

ArtnlaryAa 14 Sasa xole6anufr. Csr:l aMnnr4ry.{sr xore6auvlt ucxoanofi
nelw'inHu c aMnJ'IHTyAaMt4 rco,re6aunra ee cropocrh 14 ycr(opeHur.

lleprzo4 vr qacrora rcole6asatZ. llepr.ro4 MaJrbrx ceo6onubrx xo,re6auufi
MareMarur{ecKoro MarrHuKa. lleprao4 cno6oAulrx xole6auufr npyxrzHHoro
MA-'ITH14KA.

floHsrue o 3aryxaloulr{x Konelauusx. BrrnyxcAeHHF,re ro,re6auus. pesoHaHc.
Pe:ouaucna-s Kpr4Baf,. Blusuue 3aryxaHafl Ha tsnl, perouaucuoi xpunor7.
Aeroxore6auwn.

TexHH.{ecKHe ycrpofrcrea u rexHoJlorurrecKr,re npoueccbl: MerpoHoM, qacbr,
KarIeJItr, My3brK€LnbHbIe HHcrpyM eHTbr, c efi cv o rp a S.

fe.uoucmpsquu.
3anzcl xole6areJrbHoro nBulKelufl .
Ha6nroaeHne He3aBncnMocrpr nepr4ona MaJrbrx rore6asuii rpysa Ha HVTH or

aMfrnHTyAbr.

I4ccleronaHr4e 3aryxarculnx xole6 aunfi u 3aBlcuMocrr,i nepaoAa cBoooAHbrx
xoreOasufi or conporprBJreHr4r.

I4ccreAosaH:ae xone6aHrafr rpy3a Ha Naaccneuofr [pyxr4He c rreJ]bro
$opn'rupo BaHHfl rlpeAcraB neuurt o6 HAea,r rH ofi ruoAen n npyxuHHoro MarrHHKa.

3axon coxpaHeHr4r 3Heprr4H rrpu rore6aHzqx rpy3a Ha npy)r(HHe.
I4ccle4oe aHue Bbr HyxAeHH brx xol e6aHn fr .

Ha6nroleHr{e pe3oHaH ca.

vqeHuqecxuit IKcnepuMeHm, nafiopantopHil e po1omt t, npoKmuKyM,
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I,'I:uepeuae nepr4oAa
MA'THAKOB.

cso6orHrrx xote6anwfi HarlrHoro v [pyxaHHoro

I4lyueuue 3aKoHoB ABr4xeHr4, TeJra B xoAe xo,re6agu it na ynpyr-oM loABece.I4zyueuue nBrzxeH Lrfl HHTflHoro MarrHr4Ka.
llpeo6pa:oBaHrze 3Hepraa B npyxHHHoM MarrHaKe.
Zccreroe alue y6unaHa, aM[Jrarynbr 3aryxarour4x xo tre6 auurt.
I4ccreAoe aHWe BbrHyxAeHHbrx xo le6 anwit.
Teua 2, gnexmpoMozHumHril 

e Kone1au ua.
Kone6arelr'Hltli I(oHTyp. cso6or''e 3neKTpoMarHLrrHbre xore6aria.s BHAeaJIbHoM xole6areJlbHoM KoHType. <Doprrryna Toucoua. ceg:r aM[nr4Ty.{br3apflila KoHneHcaTopa c aMIIJlaryxoit cHJIbI ToKa e i(ore6areJrlHoM KoHType.3aron coxpaHeHlrr 3Heprz H B u1eanr,HoM xole6arenuno, nonrr'a.3aryxaroulne 3ner(TpoMarHarHbre rco,Te6aHa_f,. BrruyNAeHHbre3neKTpoMarHlrrHbre xore6aHuq.

llepenaeHurrfi ToK. Moruuocrr nepeMeHHoro roKa. Aunlary.&Hoe 144efrcreyrorqee 3HaqeHHe c,Jrbr TOKa u Hanprrlr(eHr4' ilpu pa:lzvuofr @opue3aBHCr4MOCTr4 nepeMeHHofo ToKa oT BpeMeHU.
CznycoraAalrusrfr nepeueuurrfr ToK. pe:ncrop, KoHneHcarop vr KaryuKaI4HIyKTI'IBHOQrH B UenI4 euTycovrlaJlbHoro rrepeMeHHoro ToKa. pesouaHc ToKoB.PesoHaHc uaupxxenufi.
Irlteatt nr,tir rpaHc$opMarop. llpou:eo4crBo,

3neKTpr,rqecxoft 3Heprr4lr.

SKororz'{ecK'e pr4cK, ttpu [po'3BoAcrBe 3neKTpo3Lrepruu. Ky,rrryparacrroJrb3o BaHHfl 3neKTp o3Heprr4 14 B [oBceAH esnofr >Ku3Hu.
TexHH.recKHe ycrpoficrea H TexHoJrorr4qecKr4e [poueccbr: 3neKTpr4r{ecxufr

3BOHOK, feHepaTop nepeMeHHOfO TOKa, ilHHUU3neKTpOIepeAaq.
fenoucmpu14uu.
c so6or Frbr e 3Jr eKTp oMarHr4THbre Korr e 6 auus.
3aeracHN,rocrb qacrorur ceo6oAHbrx role6anufr

KoHrypa.

Ocqunn ofpaMM br 3JreKTpoM arHZTHbrx xol e 6 auafr .
feueparop He3aryxeloruux 3neKTpoMarHr4THbrx xore6aHai.
Mo.qe,rr 3neKTpoM arH r4THoro reHeparopa.
BrrHyxleHHbre cr4HyconAaJrbHbre Kore6anaq.
Pesucrop, Kary[rKa aHAyr(THBHocrr4 H KoHgeHcarop B ue[r4 [epeMeHHoroTOKA.

PesoHaHc r'pH rrocJreAoBareJrbHoM coeA14HeHr4r4 pe3Hcropa, r(aTyru*HaHAyxrusHOCTr4 Lr KOHAeHcaTopa.
VcrpoficrBo H npr.rHUHn lelic rBlfrrpaHcQopMa.ropa.

nepeAaqa u norpe6leuae

oT aHIyKTHBHOCTIT n enrxocrz

I
!
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Molelr rvHvrv 3neKTponepe,{aqz.

vq eu uq e c x u it e Kc n ep unt e H m, n u6 o p u mop H hr e p a 6 o m ut,
VIzyueuue rpanc $opM aropa.

npoKmuKyM.

IrlccrenoeaH:ae nepeMeHHofo ToKa qepe3 nocJreAoBare.,TbHo coenHnduHtre
KOHAeHCaTOp, KaTyrilKy 14 pe3HcTOp.

Ha6nroaeHr4 e 3Jre KTpoM arH r4THo ro p e3o H aH c a.
I'Iccle4onaHHe pa6ortr acrot{Hr4KoB cBera B uenr4 nepeMeHHoro roKa.
Te",vtu 3. MexaHuuecKue u alrcKmpoJrto?numHile sonHbt.
MexaHzqecKl'Ie BOJIHbI, ycJToBL'tr ux pacnpocrpaHeHHq. llonepe.rHrre vr

npoAonbHbre BoJrHbr. repno4, cKopoc.Tb pacnpocrpaHeHr4q vr AnwHa BoJrHbr.
Ceoficrna MexaHl4r{ecKax BoJIH: orpa)KeHue, npeJroMJleHr4e, vHrepQepeHqu.s u
4H$paxqzx.

3nyx. cxopocrr 3ByKa. fpovxocrb 3ByKa. B'cora roHa. Tev6p 3ByKa.
lllyvoeoe 3arpr3HeHHe oKpyxarou]efi cpeAbr.
3lexrponaarH,THble BortHbI. vcroeas H3JTyqeHr4r 3neKTpoMarHr4THbrx BoJrH.

BsauNanas opueHTaur4r BeKTopoB B 3JreKTpoMarHHruofr BoJrHe.
Ceoficrea 3neKTpoMarHHTHbIX BoJrH: orpa)r(eHr{e, [peJroMJreHr.re,

nonflpr43arrLtfl , uHTepSepeHura s u m6p aK:|.vrfl .

Illrcana 3JIeKTpoMarHI4THbIX BoJIH. llprzvreneHue 3JreKTpoMafHr{THbrx BoJrH B
TexHr4Ke z 6rrry.

flp'H qa nbr panu oc Bfl3,r u reJreBZAe uus. p a ilvtonoKauar.
3lexrpouarHarHoe 3arpr3HeHne oKpyxarouefi cpenbr.
TexuH'{ecKue ycrpofrcrna vt Irpar(Tr4qecKoe npnMeHer*re: My3brKaJrbHbre

I4HcrpyMeHTbI' paAap, parl{ollpt4dtr,tHlllt, TerIeBH3op, aHTeHHa, rele$ou, CBr{-neur,,
YNbTPA3BYKO BA.'I A I,IA| H OCTI4 KA B TCXH H KC VI MC ilUIII4HC .

feuoncmpa4uu.
o6pa:oea Hvre H pacrlpocrpaHe H He [o[eper{ H brx r.r npoAonbHbrx BoJrH.
Kone6lroueect reJro KaK ucrorrnaK 3ByKa.
3aeacHNaocrb AnI4HbI BoJ'IHbr or qacrorlr rco,re6auufr.
Ha6nroreHr4e orpaxeH'r H npeJroM rre'us MexaHr4r{ecKHX BoJrH..
Ha6nroleH He I4HTepS epeH uz w w lu$p eKr1ytu M exaHur{ecKr4x Borr H.
Axycruvecxuil pe3oHaHc.

Ceoficrea ynbrpa3ByKa u ero npr4MeHeHr4e.

Ha6*oneu'e cBfl3vr rpoMKocrr4 3ByKa v Br,rcorbr roHa c
qacrorofi r<ole6aHvfr.

avlllarylofr H

I'IccreAonaH,e csoficre 3neKTpoMarrr4THbrx BoJrH: orpaxeHkre,
rrp eno Mn e H H e, rr o Jr r pu3 arrv fl , 4 ra {l p ax q r,u, a H rep $ ep e H u r4, .

o6HapyxeH'e znspar<pacHoro ra ynrrpa$u oJreroBoro z:ryveHr.ri,
vv e u uv e c x u it e Kc n e p turt e H n7, n a 6 o p o ntop H b t e p u 6 o m at, np o Km uKyM.

i
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I4zyuenwe napaMerpoB 3ByKoBori eorHrr.
r4zyueuue pac[pocrpaH eHI'I t 3Byr(oB brx Borr H B 3aMKHyToM npocrpaHcrBe.Tena 4. Onmurco. J ---"\

,"r..T?l#;:ffff:'.#'Jt" crp aHeHHe c Bera B oAHopor' ofi c p eAe. rryv cnera.
orpaNeHae cBera' 3arco'lt orpaxeHar cBera. fiocrpoeu ue uzo6pa.Neuzfi errJrocKoM 3epKane. CQepavecKr4e 3epKaJra.

"0."#1"'.XJ:"Jff":rJ#::::l:rloMJreHu'cBera,A6co,rroru',iuoxa3arelrb
cBera r4 coorHorreHpre onrr.t1T.:alarenb 

rpenoMneHa.s. llocrorHcrBo r{acrorbr
r{epe3 rpaH,qy pa3Aera AByx """r"#ff ff&:""ot 

MoHoxpoMarar{ecKoro cBera
Xoa ry'{efi e ,,pu3Me' lacnepcra" .u.ru. cnoNnrrfr cocraB 6enoro cBera.I{ner.

lloluoe BHyrpeHHee orpaxeHl4e. flpeaenrur'rfi yrol ronHoro BHyrpeHHerooTpa)KeHr4.{.

Co6aparoruae H paccer4 Baroulue rrr4H3br. fouKaq Jrpaccro,rrHt4e vt orrrr4r{ecKa, curra roHrofr rr,H3br. ,r"r.r#ii. *:ffil::;paccrorHa, ToHKofr c$epauecxorZ rraH36r or r ..

rloKa3areJl.f, npenoM IreHV,^ . 
r'\vrL JtvtrTrbl ol ee ,-eoMerpuu a orHockITeJTbHofo

@opvyna roHroti J'IAH3bi. veera.{ ea He, AaBaenaoe,rHru:o fi .Xoa ny.ia, rrporuerruero
onraqecxofr oca. tlocrpoeu 

"li^lrl"uili.:n^BoJrbHblM 
yrnoM x ee r,raeuoi

TorrKr4 u oTpe3Ka np.anaor7 Bco6zparculHX u paccei4Baloqax naH3ax 14 wx cLrcreMax.onra'IecKue npuloplr' Pa:peuarcurar cnoco6Hoc*. fras KaK orrraqecKa,cacTeMa.

rpe4elrr [paMeHaMocTr4 reoMeTpa.{ecxofr onTr4Ka.BorHoea-s o,,TaKa' I4HrepsepeH'zq cBera. Korepeururre HcroqHr4 KH.Ycroaz.s ua6,rroAeriu.s MaKcr4MyMoB H MHHurI(aprI4He or nBvx "^":^^::-,1-:-:" 
vL lvrr4HllMyMoB B zHrepSepeuqzouHori

aurep@ep""ur"i:l; .J""J:teHrHbIX 
14cro'rHt4KoB. flpanaeprr Knaccr4LrecKZx

fiu$paxuua cBera' lrz0paxq HoHHat perxerKa. vcroeae ua,nroileunxfJIABHbIX MAK(

az@par<q"on"r-"|ffiu. 
no' rra*eHu. MoHoxpoMarr4qecKoro cBera Ha

llolxpz:aua, cBera.
Texuu.recxae ycrpoficrna u TexHoJroraqecKr4e lpoqeccbr: or{KH, ryna,neplzcKo'', @oroan[apar, MaKpocKo',, npoeKur4ouurrfi a[rapaT, lpocBerneHr.leOrITAKA, BOJIOKOTj

f, e n o u c m| :;: :' " 
rc a' nn 4t p aK II 14 o H H at p e ru e r rca'

3arourr orpaxeHa.f, cBera.



Zccle4on atue npenoMneHa, cBera.
Ha6nroleHr4e rroJrHoro BHyrpeHHero
tr{ccleroe aHae XoAa cBeroBbrx

rnacTr4Hy H rrpt43My.

orpa)r(eHuq. MoAerb cBeroBona.
[yr{KoB qepe3 

. fiJ,rocKorlapannenbHylo

or BeruecrBa (sa

IrlccleAo n aHue c no ft cre a: o6p aNe snrt B JTH H3ax.
Mo.4e,ru MuKpocKona, TeJrecKorla.
Ha6nroaeHae LrHTepSepeHr_tfi t4 cBera.
Ha6nroaeHue rIBeroB ToHKr4x n,qeHox.
Ha6nroaenue 4uSp aKr\HLr cBera.
klzyueuue azspaxquoHuofr peruerrH.
Ha6nro.qenu e 4u@paKqrzoHHoro cner(Tpa.
Ha6nroaeHr4 e Aucrr epeuv cBera.
Ha6nroleHr4e n oJrr pt3arlul cB era.
flpnueueHr4e [orrpor4AoB Ans v3y.,,eHHr MexaHhqecKHX HanprNeuurZ.
vq e u uq e c x u it ? Kc n ep uJryt e H m, n o 6 op a mop H r, t e p a 6 o m ot, np a Km uKyM.
l{svrepeur4e rroKa3 areJr, [pen oMJr eH H.a creKJIa.
I4ccreAosaHvre 3aBlrc,Mocrr4 sorycuoro paccrorHufl

rrpr4Mepe xHAKr4x rnn:).
14: uep eu ra e so rcyc H o ro pac cror H r4n p ac c e uBaro lur4 x Jr 14 H3.
flonyueHrae nao6pan*e'vs B c,creMe r43 nrocKoro 3epK€L[ a u rfirH3br.
flonyveHue uzolpaxeHa, B cr4creMe H3 AByx JurH3.
KoncrpynpoBaHr4 e TeJr e cKo[Hr{ e cKr4 x cu creM.
Ha6nroa e na e a r,r $ p aKuvrvr, ra Hrep S ep e HU u pr H no nrp u3 aur4Lr c B era.
wzyuewue nonqpa3aul4' cBera, orpaNdHHoro oT noBepxHocrr4 AH3neKTpHKa.
krzyueuue ranrepsepeHrlua na3epHoro r43nyqeH r4fl HaAByx ruenqx.
Ha6nroae H:ae ELrcn ep c vt4.
Ha6nroaeHue H HccJreAoB anze aaspaxquoHHoro cleKTpa.
I,lanaepeuze AJrr4Hbr ceeroeofr BoJrHbr.

I-Iocrylarur

IIopeHrla.

3auerleHze

flonyvenHe c[eKTpa u3nyq elva cBerorr4o r,a rrpu noMourr4 auspaxuuoHuofipeur€rxv.

Pauer 6' ocrroebr cfleuHaruuoii Teoprl,r orHocaTeJrbrocrr.
fpaHraqrr [paMeHr4MocTH KJraccH.recxolz MexaHr4Kr4.

cnequturbuofi reoprzz orHocr4TeJr bHocru.
llpocrpaHcrBeHHo-epeueHHofr 14HrepBan. flpeo6pasonauu_r

Ycronae np14r{HHHocrr4. orHocrareJrbHocrb oAHoBpeMeHHocrlr.
BPCMCHI4 14 COKPAUCHI4C AJII{HbI.

SHeprar H lrMrrynbc penf,Tr4BncrcxolZ qacrr4rrbr.
cersr Maccbr c 3Hepfr4 e fi u nmnynbcoM perrsruB*crcrofi qacr,rlbr. 3Heprnr[oKoq.
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TexHzqecxue ycrpoficrea v TexHoJrort4rrecKae
npraeuHraKr4, ycKop LrT e IU 3ap{xe H Hbrx qacTHU.

v'reuu'recrufi sxcuepuMeHT, ra'oparopHbre pa6orrr, npaKTr4KyM.
onpenereune HMnynbca u 3HeprHH pensrvrBvrcrcKrrx qacrr4rl

QororpaSr4rM TpeKoB 3aprxeHHbrx qacruu B MarHr4ruov none).
ParAe.n 7. KnanroBas eu:ura.
Teua I. Rop nyc KyJt,flp H o_B orHono it dyat wu.
PasHosecHoe rer]JloBoe I43nyqeHl4e (u:nyveHae a6coJrrorHo .repuoro rena).3axoH cMerueHu s Buua. fanorera fhaHra o KBaHTax.
@oroHlr. 3uepru.a u HMnynbc $oroua.
@oroe$sexr. onlrrrr A. f. croneroBa. 3aroHu soroesseKra. vpanHeHae3fiHrurefi Hd 

^ns 
soroesQeKra. <Kpacuaa rpaH'rla) Qoroe@QeKra.laereuue cBera (n qacrHocrz, AaBrreHVe cBera

nornourarouylo u a6colrorHo orpaxarouyro troBepxHocrr).
JIe6elesa.

BorHoelte ceolTcrea LIacrI4u' Borulr ae Epofrn n. lrnuuaBoJrHbr 4e Epofir-a zpa3Mepbl o6lacru JroKann3arlr4r4 4euxyrqelZcx Lracrr4rlbr. Kopnycr<ynrpHo_no*ronofr Ay€urH3M. lraspaxqr4r 3Jrer(TpoHoB Ha KpHCTaJrJ,rax.
cnequduKa H3Mepeuuit B Ml4KpoMr,rpe. coorHorueHr4r HeonpeAereuuocrefi

fefisen6epra.
TexHu.{ecxae ycrpoftcrea 14 TexHoJrorr{qecKr4e [poueccbr: creKTpoMeTp,

Soroeleuenr, Sorogarvax, ryHHelrulrfi M14KpocKorr, coJrHerrHa, 1atapen,
cBeToAr4on.

flenoncmpaquu.
<Doroe$seKr Ha ycraHoBKe c rIr4HKoeofi .,racr wnort.
ZccrenoeaHr4e 3aKoHoB BHerrrHero $oroe$SeKra.
I4ccrenoea*vre 3aBHcHMoc'r4 corporr4BrreHvrfl

ocBetueHHOCTr.r.

CeeroraoA.
CorHe.{Han 6atapen.
vq e u uq e c x u fi ? Kc n ep ut, e Hm, n u 6 op amop H b rc p a 6 o m ot, np o Rm uKyrw.Irlcclenon aHHe Sorope:racropa.
Irl:vepenae nocrornuofr llrasxa H a ocHoBe r4ccneAoB aHuflSoroe$ QeKra.I4ccreAoeaHne 3aBncr4Mocrr{ cr4Jrbr roKa qepe3 cBeronr4on or Ha[p fl)KeHufl.
TeMa 2. Qusuxs umowo.
Onrrru rro r4ccJrenoBaHr4ro

Pesep$opaa.
crpoeHtrfl aroMa. flrauerapHa, MoAeJrb aroMa

I

I

I

[poueccbr: cnyTHHKOBbre

(ro

Ha a6comoruo
Onlrrr,l lI. H.

IIonyIIpoBo.4Hr4r(oB OT

1

flocryrarur Eopa. Llztyueuue a rorJroureHr,re Sorouoe rpfi nepeXo.4e aroMac o.qHoro ypoBHr 3HeprHH na apynofr.



BuArr cneKrpoB. Cnerrp yponuefr 3Heprr4r,r aroMa BoAopoAa.
Cnonrausoe H BbrHyxAeHHoe r.r3nyqeHr4e cBera. Jla:ep.
TexHu'-Iecxue ycrpoficrna u rexHoJrorur{ecKae [poqeccbr: c[eKTpa6urrfr

aHaJrLr3 (cnexrpoc xon), Jra3ep, KBaHToBbrfi xovnlrorep.
fe.uoncmpuquu.
Morelr orbrra PesepSopaa.

Ha6nroAeHHe JrHHefrqarsrx cneKTpoB.

vcrpofi creo H Aefi crBz e cq err{ 14 Ka vroHvr3vrpyrorqax q acrn, u.
OnpeleneHr,re trJrr{Hbr BoJrHbr rra3epHoro r43nyqeHn{.
vu e H uq e c rc u /t ? Kc n e p uJw e H m, n u d o p o mo p H br e p a 6 o m ut, np o Km uKyrw.
Ha6nroaeHne Jrr4Heff qaroro c[eKTpa.
I4ccreroe aH:ae crreKTpa pa3pelr{eHHoro aroMapHoro BoAop ola u r43MepeHae

rrocrorHHoft Pu46epra.

TeMu 3. @usuxa amowHozo adpa u zneMeHmupHbrx qacmutq.
HyxloHuat MoAenb s"rpa feirseH6epra-I4naueHKo. 3apu, stpa. Maccoeoe

rrncJro n npa. tr4sorontr.

paena& f a1a N,ta- Hsnyrl e HI4 e.

3an6n paIHoaKTuBHoro pacr,ana. paAzoaxrzBHbre r43oronbr B

cnoftcrsa voHu34pyroulefo H3ryr{eHr4q. B,.rhsu ve paAl4oaKTHBHOCTr4

opfaHr43MU. ECreCreeuHrrff Sou u:ny!.e$fi'^ . lo:ranaerpraa.
3Heprur cBr3t4 HyKnoHoB B rApe. -fl4epHsre cr4J,rbr. {eSexr Maccbr
flAepHrre peaKIlHI4. {eneHue H cr,rHre3 slep. fl.qepnsre pear(ropbr.

yrlpaBnteMoro repMo{nepHoro c14HTe3a. Sxorortz.]ecKue acrreKTbr
r4epuofr 3Heprerr4Kr4.

MeroArr per[rcrpa \wvt Lr nccneAoB aHr4fl3JreMeHTapHsrx qacrnu.
@yn4alreHTaJlbHbIe 83aI4MoAei,rctaug. Bapaouu, Me3oHbr u JrerrroHbr.

llpe4craeJreHrae o CrauAapruofi MoAenr4. Keaprc-rnrooHHarr MoAeJrb aApoHoB.
Quzwr<a 3a npeneJlaMl,t Craulapruofi voAenra. TenaHafl Marepvrfl u rdMHa.q

3Hepfar.

EAHHcrso $H:zuecxofi rapruHbr Mupa.
TexHnqecKple ycrpoficrea 14 TexHoJrofr4r{ecKr4e [poueccbr: Ao3r4Merp, KaMepa

BHlrcoua, qAepHrtfi peaKTop, TepMoflnepHuil peaKTop, aroMHar 6ou6a,
MaTHHTHo-pe3oHaHcHa.s roMorpacpur.

vqe u uu e c x u it ? Kc n ep uJvt e H m, n u 6 o p a mop H il e p u 6 o m u, n p a Km uKyM.
hccreAos aHu e rpeKoB r{acrr4 u ( no roro enrv $oro rpa$rar na).

I''Ic cr eAo eaHI4 e paAI4 oaKTlI BH o ro Q o ua c t,rc tr oJ,I b3 oBaHr,reM Ao3r4 M erpa.
Vlzyueuue rI o rno rqe ruw s 6 et a-rr acrr4 u aJr lo M t4 H fi e M .

:

I

PaAuoaxrr4BHocrb. Anr$a-pacnaA. 3lerrpoHusrfr u no:urpoHutrfr 6era_

npHpone.

HA XI4BbIC

stpa.
llpo6,revrcr

pa3BIlTI/'fl

PasAer 8. 3nenreHTbr acrpoHoMHr.r n acrpoeu3uKr.r.
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3ranu pa3BrTufl acrpoHoMr.ru. flpr.tcrraAr{oe H MHpoBo33peHqecKoe 3HaqeHI,Ie

acrpoHoMlru{. llpur',reHraMoclb 3aKoHoB cfu:axrz r.nA o6r'ncsesus rIpI4poAbI

KocMHrIecxnx o6t,eKToB.

MeroAsr acrpoHoMr4r{ecKr4x HccJ'reAoBanuit. ConpeueuHnte ortrl4qecKHe

TeJIecKo[br, paAl4orerlecKorIbI, BHearMoc $eprrar acrpoHoM I4q.

BHa gee:Auoro ne6a. Co:eegAr4s, tpKr4e gedgAnr, [JIaHerF,I, vrx BHAI4Moe

NBH)KCH14C.

C o,'Iu eqHa-g cr.4 c'feMa.

ColHqe. Corue.rnar aKTr4nHocrb. l4croquurc 3HeprnH Co,rHua H :ee:A.

3nd:41r, Lrx ocHoBHbre xapaKTepr4crhrcu. /{zarpaMMa (c[eKTpalrsufi KJIacc -
cBerl{Mocrb)). 3ed:lrr rltaeHora nocneAoBarer'IbHocr14. 3aeI4c14N{ocrt ((Macca

cBer[Mocrb)) p,nfl :eesl rltaeHofi nocneAoBareJlbHocrl4. BuyrpeHHee crpoeHl4e

:ed:A. CoepelreHHbre npeAcraBJrer{Hr o npo14cxoxAerlr{14 }4 3Bo,TK)IruI4 ColHua u
ge€sA. 3ranrr xH3Hr4 ssesA.

Mne.rHrrfi llyrl - Harua fararruxa. flo,roxcenve t4 ABHII(eFiue Co,rHua e

falaruHxe. Tunn raJraKTuK. PaAraoraJraKTr4KH H KBa3apbr. t{eputre AbIpbI B qApax

|AJTAKTI4K.

BceleuHaq. Pacruhper{r4e Bce-rrerrnor.r. 3aroH Xa66sta. Pa:6elatthe faraKTtlK.

Teopur Boruuono B3pbrBa. PelurroBoe I43J'IyLIeHI4e.

Macrura6Har crpyt(Typa BcelenHoil. Merara,rlaKTrJKa.

HeperueHHrre npo6JIeMbI acrpoHoMHI4.

Vq e u uq ec K ue u u6.rt ru d e u utt.

Ha6nrolenns sed:AHoro ue6a HeBoopyxeHHrtHa r,'Ia3oM c zcnor'Ib3oBaHl4eM

KoMrrbrorepHF,rx ilpr4noxeuui,t ilts onpeAeneHHt noJToxeHHt He6ecnrtx o6'nexroe

Ha KoHKperHyro Aary: ocHoBnbre co3Be3Ar4.fl Ceeepuoro nonyuaput u qpKae

seesAH.

Ha6nrc.qeurag B Te,qecKon IIyuu, n.iraHer', ryltaHnocreir v :sdg,IHttx

cxonrennfr.
@usuqecnnfi nparruKyM.
Cnoco6rr H3MepeHnr Qu:uuecKilx BeJrr{qr4H c acnoJIb3oBaHI4eM aHaJIofoBbIX

r.r uuSpoebrx r43MeplrreJrbHbrx npra6opon 14 KoMnbrcTepHbIX AarqI4KoBbIX cl4creM.

A6co,rrorHF,te H orHocr4'feJrbtrrrrc nolpeulnoclt4 h3NlepeuHn clnznLlecKHX lle";tti,ruilr.

Oqenxa rpaHr4u norperuHocrefi .

llpone4eHne KocBeHHbrx a:vepeHxfi, r,lcciTeAoBa:nuit saeucI4Nlocrefi

$H:u.iecrux BeJrr,rqHH, npoBepr(a [peAroNeHHbrx rr4nore3 (err6op v3 pa6or,

onr4caHHbrx B TeMarHLIecKI4x pa3Aenax <<V.reHI4.recxrafi SKcIIepI'IMeHT,

na6oparopHbre pa6oru, nparcrurcyv>).

O6o6ura mrtee noBTopeH He.
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o6o6urenve w cLlcreMarv3arlur coAepxaH Hfl pa3nenoB r(ypca <<Mexan LrKa>>,<MonexynflpHar Szsaxa 14 TepMoA[HaMuKa)>, <<3,rexrpoAHHaMHKa)), <Kore6aHa-sv B0JIH'I))' <<ocHosF'I cneuaarrt'ofr TeopHH orHochreJrbHocr')), <KeaHToBa,
Qz:ura>>, <<3leveurbr acrpoHoMur4 ra acrporf Lt:.lvtokr>>.

Ponr $rzsur<n v acrpoHoMl4a B 3KoHoMr4r{ecrofi, TexHoJlofuuecxofr,
coullanbHoit vt 3TLIqecKofi c{iepax Ae{TenbHocrl4 LreJ,IoBeKa, ponb 14 Mecro $wzuxu14 acrpoHoMuLr B coBpeMeriuofi Hayvuofr KaprzHe Mr4pa,3Har{eHr4e o[acareJrrHofr,cr4creMara:upyrorqefi, o6lscuare,rrHofi 14 npofHocraqecxoft oyrixqurusr'r:z'recxofr reop'H, poJrb $u:ra.recrofr reop'u e sopna LrpoBaHuvr,,peAcra' ttertwrto $u:zuecxofr Kapr[He Mupa, Mecro dru:u.ie*cofi rcaprrzHbr Mapa e o6qeNa pflAy
coBpeMeHHbrx ecrecrBeHHo-HayqHbrx npeACras neuuho npupoAe.

MexcnpeAMerH bre cBfl 3 u.
Itrsyueuwe i(ypca $uzuxu yruy6rrenHoro ypoBH.s B r rocyx]ecTBJltercr c yqeroM coAepxareJ,rbHblx Me)K[penMeTHbrx ceqserz cMareMar,r,, 6aolorvvt, xr4MvrH, feofpa $uu u rexHoJrofr4r4.
Meucnpednemnorc noHnmun' c6fl3(tHtt bte c u^yueH ue,,vtemodoe H oyvHozono3HaHutL' tBJIeHHe' uayvHrtfr Sarr, flltlore3a, Su:avecra-r Benr4r{I4Ha, 3aKoH,Teopufl, ua6*o4eHue, 3K'rrepr4MeHT, MOAenapoBaHae, MOreJIb, t43MepeHl4e,

norperxHocia H3MepeHpr ir, uzwepnreJrbHbre npz6oprr, uuspon an tta6opa-topufl.
MameuctmuKo: peueHI're ct4cTeMbr ypaeHeuarz. Tparouoverp4r{ecKr4e

synxuzn cr4Hyc, Kocp{Hyc' TaHfeHc, KoraHreHc, ocHoBHoe TpvroHoMerpr4r{ecKoe
ToxAecrBo' Bexropbl H I4x ilpoeKuuv Ha ocl4 Koop ilL,Ha'r) cJ,roxeHr4e BeKTopoB.llpozsnorHrte 3JIeMeHrapHbIX Syuxuufi. llpn:Haxu noro6ns rpeyronbHllKoB,
oIIpeAeIIeHHe [nouaAr,r rnocxnx $aryp a o6:ueva reJr.

Euonozun: 3neKTpr4r{ecKr4e flBJreHVrI B xasofr nplrpoAe, xole6arej,IbHbre
ABII)I(.HI4' B Nueofi npl4poAe, 3KoJ'IorHt'ecK,e pucKr4 npvr npo'3BoAcrBe
SneKTpo3HeprHLr' ?neKTpoMarHr4THoe 3arpr3rreHHe oxpyNaroruefi cpeAbr,ynbrpa3ByKoBat Ar{afHoc'rllKa B MenHur4He, onrr4qecKr4e flBJreHHfl B NAeofi
rpr4pone.

KJIACCC

KypcaMu

Xumua: crpoeHlre aroMoB 14

TeJr, MexaHr43MbI o6pa:oeauu.r
AHATIH3.

M OJT eKyJr, Kpr4 cTann vr.clec Ka' cTpyKTypa TB epAbrx
r(pacranna.{ecxoI perudrxa, cneKTpaJrrHrifi

I-eozparpun: MafHHTHbre ,,orroca 3eurr.r, 3anexr4 MarHlrrHbrx pyA,
$orocreuKa 3eMFrofr noeepxrlocrr4, ceficvorparf .

Texruonozufl: np'MeHeH14 e nocrorHrJbrx MarHHToB, 3rreKTpoMafHr4ToB,
3neKTpoABr4rareJrb flxo6u, reHeparop [epeMeHHoro ToKa, hHAyr(ut4oHHa, treqb,
IruHLru 3neKTponepeAa'I' 3nel(TponBl4fareJlb' paAap, pa/ilonpwdntHrar, Te,TeBr,r3op,
aHTeHHa, rele$ou, CBr{_neqn, ynbrpa3ByKoBafl AuarHocruKa B TexHr4Ke.

-a 9^



[poeKIInoHHbIfr allrapar, BoJIoKoHHar o[TI4Ka, coJIHeqHaA 6arapet, crryrHl4KoBble

[pI4eMHHKVl, fl,^eplts^Afl 3HepfeTI4Ka Lr 3KOJIOfr4qeCKr,le aCIIeKTbI ee pa3Br4TH.f,.
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IIJIAHI4PYEMbIE P E 3 Y JIb TATbI OC B OE HI,ffI NP Of P AMMbI NO OI43I,IKE
HA yPOBHE CPEAHE|O OBil_lEfO OBPA3OBAHT,ITT'ILILIHOCTHbIE
PE3YJIbTATbI

JIIIqHOCTHbIE PE3YJIbTA TbI

JlnquocrHsre
AOn)KHbr OTpa)Karb

cSopvruposaHHofi

opueuraqufr, IIo3HTrrBHbrx BHyrpeHHr4x y6exgewui,t, coorBercrByrotr1r4x

TpaAHuHoHHbIM IreHHocrf,M pocclrftcxoro o6rqecrea, paciur4peHne xr{3HeHHoro

orIbITa H orrbrra AerreJrbHocrr4 B npouecce peanr43aryh ocHoBHbrx HanpaeleHnfr
Boclll4Tarelruofr negreJlbHocrl,I. B ToM r-II4cJ.Ie B Ltacrtl:

fpalr(AaHcKofo BocIIr{Ta H ufl :

. c0oprral4poBaHHocrb rpa>x4aHcrofi

aKTI4BHofo H orBercrBeHHofo r{JIeHa poccafrcxoro
. [PI,IH'TI4E TPAAI4I.II4OHHbIX O6II]C'{CIOBCI{ECKI4X

AeMOKpaTr4qecKr4x ueHHocTer4 ;

. 'foToBHocTb BeCTa COtsMeCTHyto

oorqecTBa, /q&cTBoBaTb B

opfaHr{34\Hr4;
o )/MeHH€ 83ar4M0AefiCreOeaTb

coorBercrBzu c rax $yHxrrvflMr4
. loToBHocTb K fvMaHl4Taoq.oit u

rraTpHoTr.r qecKoro BocI| HTa H Hff :

. c$oprrl[poBaHHocrb poccuficxofi
rraTpr4oTr{3Ma;

o IJEHHOCTHOC OTHOIUEHI{C K |OCYAAPCTBCHHbIM CI,IMBOJIAM, AOCTI4XCHI4qM

poccutftcxzx yveurtx e o6racru $rz:aKH 14 TexHHKe.

AyxoBHo-HpaBcTBeHHOrO BOCn HTaHI'q :

c$opnaupoBaH Hocrb HpaBcrBeHHoro co3HaHI4t, 3Tnr{ecKofo rroBeA eHkrfl;

cnoco6uocrb oUeHI{Barb cprryaur4ro a npHHr4Marb oco3HaHHbre perueHufl,

opr4eHTHpyscb Ha MopanbHo-HpaBcTBeHHbre HopMbr 14 ueHHocTr4, B ToM
rrI4cJIe B netTeJIbHocTI4 V.{erioro:

O OCO3HSHHE JIVI{HOfO BKJIAAA B NOCTPOCHHC YCTOI4TII,IBOfO OYAYUIE|O.

3CTeTUqecKOfO BOCII r.tTa H Uq :

. 3CTCTHqCCKOC OTHOII]CHHC K MHPY, BKJIIOqA' 3CTCTHKY HAYqHO|O

TBopqecrBa, rpr4cyurero Sn:nuecxofr Hayr<e.

TpyAoBoro Bocrr nTaH|Ifl a

pe3yrbrarbt ocBoeHr.rs yue6uoro npeAMera <@HsuKa)

roroBHocrb 14 cfloco6uocrl o6yuarouwxc,fl pyKoBoAcrBoBarbc.t

eHyrpeHHeft uornquefi JrHrrHocrn, cucrenaofi ueHHocrHbrx

llo3r4uvtu o6yuaroulerocs KaK

o6rqecrea;

fyMaHr4cTtrr{ecKux 14

AerTeIrbHocTb B r4HTepecax fpaxAaHcKofo
caMoynpaBJteHuu B o6pa:oearelruoff

c couHaJrbHbrMr4

14 HA3HALICHHCM;

14HCTI4TYTAM14

BOJTOHTepCKOH AerTeJrbHOCTlr.

npaxAaHcKor.l I4,4eHTHr{HOCTI{,

a

a

-J/^



*-

. xHTepec K pa3nI4qHbIM c$epav lpo$ecuaoHaltnofi nerrerrbHocTa, B ToM
r{r4cre cBr3aHHr,rM c $n:urcofr v rexunrofr, yue:Hue coBep[rarb
oco3HaHHrtfi elr6op 6yayuefr npoSeccrz vr w peailu3oBbrBarb co6creeFrHrte
XH3HCHHbIC N'IAHbI:

foroBHocrb u cnoco6uocrt K o6pa:oeaHuro v cavoo6pa3oBaHHro B

o6lacrz $uzvtrcu Ha nporflxeHL4v ecefr xfi:Hr4.
3KOJIOI LIqeCKOt-O BOCI| r.ITa H nq :

. c$opMnpoBaHHocrb 3KoJIon4qecKofi r<y,rnrypbr, oco3HaHue uo6altuoro
xapaKTepa 3KoJrorr4qecKHX npo6nev;

. [J]aHr4poBaHr4e A ocyu_lecTBJreHl4e Leitctsufi B orcpyNaroutefi cpeAe Ha

ocHoBe 3Ha]F]'/.fl Uelefr yCrofrunnofo pa3Bvrr,Ir L{eJloBer{ecrBa;

o p?ctulrpeHl,Ie orIbITa Ae.srerbHocrr4 3Korofr4rrecxofi HanpaBneHHocrr4 Ha

ocHoBe HMeroult4xcs suauuir no da:uxe.
ueHHocTH HayqHo[o rro3HaHufl :

. c$oprral4poBaHHocrb N{t4poBo33peH14r, coo'rBercrByroulero coBpeMeHHoMy
ypoBHro pa3Bvrrvn Su:z.recxofr uayrcu;

. oco3HaHue ueHHocrl4 Hayvuofi AerreJrbn ocrvr, foroBHocrb B tlpouecce
v3yg,eHr4n $ra:raxu ocyilrecrBJrrrb npoeKTHyro u r4ccJreAoBarenbcKyro

reqrbrrHocrb HHAT,IBHAyaJIF,Ho H B r.DVrIne.

METATIPETMETHbIE PE3YIbTATbI

flosHa eareJr b H F,r e yH u Bepca.,'r b H br e yv e6 u sr e Aefi cre H q

Fasosure rorHqecKue aefi crBus :

. caMocTotTeJrbHo QopMynHpoBaTb L1 aKTyan14314poBarb npo6levy,
paccMaTpHBaTb ee ececroporJHe;

r onPeAeJrrrb uenr4 AeqrerbHocrt4, 3a[aBarb rrapaMerpbr H Kpurepvu wx

AOCTr,r)KeHllr;
. BbI'BI'Tb 3AKOHOMCDHOCTI,I u frpoTr4Bopel{vfl B paccMaTpr4BaeMbrx

Snrzuecxtlx qBJ'IeHH-f, x ;

. pa:pa6arblBarb nJIaH peIUeHI4t npo6nevrr c yueroM alaru3a lrMeroulprxcfl
MaTepr,ranbHbr x 14 HeMaTepH arr bHbI x pecypco B ;

BHocI4Tb KoppeKTI4BbI B netTeJrlbHocTb, oUeHLIBaTb cooTBeTcTBZe
pe3ynbraroB {entM, oueHlrBarb pr4cKu nocneAcreuit nextenbHocrr4;
KOOpAtrHr4pOBarb r4 BbrrloJrHrrt pa6ory B ycnoBr4flx pearbHofo,
Bnpryan b H o ro rz xo nr6 ras upo BaHH oro 83 ar4 M o geitct unx;

o po3BHBaTb KpeaTLIBHoe MbIIIIJIeHI4e npl4 pelxeHr4r4 Xr43HeHHbrx npo6neu.
Earossre uccJreAoBareJr bcKr.re aefr cretlq :

. BraAerb Hayllflofi TepvuHoltotneli, KitloqeBblN,u4 ItoIIrrvflMLr h MeroAaN,tH

Sr.rsHueucofi Hayrcra;



. BJIareTb HaBbrKaMr.r yqe6Ho-r4ccneAoBarenbcKofi vt npoeKTHofi
,4e.f,TeJlbHocrl4 B o6lacru Suzvtrcu, ctoco6nocrblo v roroBHocrbro K

caMocrorrenbHoMy floacKy Mero/{oB peueHr,rr 3dilaq- Sz:nvecxoro
coAepxaH vfl , fipuMeHe H I4 to pa3n H LI HF,IX M eTOnO B nO3 HaHLr' ;

o BJI?neTb BI4traMr4 AetTeIbHocTH IIO ilOnyLreHr4ro HoBOro 3HaHLIfl,, efo
HHTepnperarJr4v, npeo6pa:oBaHurc H npuMeHeHr4ro B pa3nr4lrHlrx yue6uux
eprryar\r4flx, B TOM rrr,rcre [pr4 co3tra+r4r4 yue6urrx [poeKToB e o6,'racru

Sa:Hrcrz;
. BbIf,BJItTb IpI4r{I4HHO-CJIeACTBeHHbTe CBfl3VI V aKTyanv3HpoBaTb 3aAaqy,

BbrrBr4farb fHnore3y ee pemeHr4r, HaxoAr4Tb apfyMeHTbl Anfl
troKa3areJrbcrBa cBor4x yrBepx(Aeuuh, zaEaBar[, flapaMerpbr 14 Kpvrrepvu
perueHHf ;

. aHaJrr43HpoBaTb nonyrreHHbre B xoAe perueHHr 3AilaLru pe3yJrbTaTbr,
KpHTHT{eCK}I OUeHHBarb I4X AOCTOBepHOCTb, npofHo3r,rpoBarb r43MeHeHr4e B

HOBbTX ycnOBAflX;

' craBI'ITb u SoprvrynnpoBarb co6crseHFrsre 3anar.v B o6pa:oeare,rsgoi4
AetreJlbHocrr4, B ToM rlt4cre npu H3yqeuuu Suzuxvt;

o [aB&Tb OrIeHKy HOBbTM CUTya]JVrflM, OueHr.tBarr, npuooperduutrfi onbrT;
o /M€Tb nepeHocuTb 3qa:glas rro Sra:rarce B upaKTur{ecKv}o o6lacrt

)KI4 3 H eAetrTeJ'I L' H OC TI4 ;

o /MeTb r4HTefpHpoBaTb 3HaHI/.fl H3 pa3rrbrx npe/IMeTHsrx o6nacrefr;
o B6InBr4faTb HOBbte L'rnev, npeltlaraTb opHfHHaJrbHbre noAXoAbr H perueHHq;
. cTaBr4Tr npo6leMbl H 3aAAq^Vl, AO[yCKarOlUr4e aJrbTepHaTr.lBHbre peueHrrr.

Pa6ora c uu$opnraurrefr :

o BJI?Aerb HaBbIKaMI4 nonyr{eHLrr raH$opva\wu $wzurrecKoro eoAepxaHr4t
pI3 IICTOTTHHKOB pa3HbIX TI4lrOB, CaMOCTOq',teJIbHO OCyTUeCTBJI'Tb [IOI4CK,

aHaIrLl3, cl4creMarlnarJnLo Lr 14HTepnperauuro rau$opvaqrau pa3J'tfiLtgbtx
BI4Aoe z $opv npeAcras ne]Hvfl;

oueHH Barb Aoc'ro BepHocrb rau$opir,raUnn;

I4crIoJIb3oBarb cpelcrBa uHSopvaUI4oHHbIX u noMMyHHKarlr4oHHbrx
rexuolorufr B peIUeHHI4 KorI{I4'rHBrrbrx, r(oMMyHLrKarr4BHbrx vr

opraHr43aur,roHHbrx 3aAar{ c co6,rroAeHueM rpe6oeaur.rfr sproHoMlrKr4,
TexHr4KU 6eSOnacHocrH, tr4fHeHbt, pecypcoc6epexeuul, npaBoBbrx u
3THr{eCKr4X FrOpM, HOpM raH$OpNaaqlroHHoi.r 6esonacHocrH,

' co3AaBarb reKcGr $rz:uvecKoro coAeplKarrvrfl B pa3nr4r,rHbrx $opvarax c
yuerov Ha3HaLIeHIzt aurpopl,raqrall v Ue,reeoia ayilL4'fopvr4, et;6wpan
orrrr4M€lJrbHyrc S o pMy rrpeAcraBJ'r e H r4r 14 Bu3y anv3auuu.

Kourrlyua Karr.r BH br e yH lt Bepca.jt b H bre yv e6H u e Aefi crB uq :

a

a
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ocyurecrBJrrrb o6rqeuae Ha

AegTenbHocTLr;

pacrI03HaBaTb npeAnocbrnKH
xonSnuxru;

o pa3BepHyTo H JrorHqHo Z3naraTb
r3brKoBbrx cpeAcTB;

cBolo Tor{Ky 3peHH{ C I4CIrOJrb3OBaHr4eM

. IOHr4MaTb u ucrroJrb3oBaTb nper4MyrrlecTBa rovasAHofi u
vH ilHBI/l Ayal rH ofr pa6 oru ;

. err6apaTb reMarr4Ky n MeroAbr coBMecrnlrx Aefic rsuir c yverov o6rUnx
HHTepecoB r,1 Bo3MoxHocrefi Kaxnofo qJIeFra KorneKTHBa;

' tIpHHI4Marb IIeJII4 coeN4ectFloil AeqrenbHocrr4, opraHg3oBbrBarb vr
I(oopALi HHpoBarb il,eitcreus rto ee rocrr4)KeHaro: cocraB,rrrrb rtJraH
lefi'cf,swir, pacnpereJltrb ponl4 c yuerov vueuzfi yqacrHuKon, o6cyN.4arb
pe3ynbrarbr coBMecrnofi pa6oru;

' oueHl4Barb KaqecrBo cBoel-o BKnaAa H Ka){AO|O yqacrHr,{Ka KoMaHIbr B
o6uryfi pe3ynbrar no pa3pa6oraHuuM Kparep usM;

. npe,4nafaTb HoBbIe IpoeKTbI, OrleHHBaTb LrAeu c rlo3HUtlr4 HOBr43Hbr,
opufr4HaJIbHocru, npaKTH qecxofi 3Haqr4Mocrr.r ;

o ocYUIecrBJItrF, II03Hf'I4BHoe crparefHr{ecKoe roBeAeHu e B pa3nI4r{HbIX
cvryaul4flx) nporBnrrb TBopqecrBo 14 eoo6paNeuue, 6blrl
r4HVrUVraTwBHbrM.

Pery.nnrr.r BH bte yH H Bepcafl b rr bre y.re6usle Aefi creHq
CanaoopraHH3aur{fl:

o coMocroqreJ'IbHo ocyruecrBnt'I'b fr03HaBarenbHyro AetreJ]hHocrb B
o1lacru Sra:urH u acrpoHoMuu, B;rrBrrrrb npo6revq, craBr4Tb kr

QopuynapoBarb co6creeHHbre 3aAarlr4 ;

o cSMOCTOtreJIbHo cocraBn-f,Tb TIJIaH perueHzr pacuerulrx z Kar{ecrBeHHbrx
3a.4aq' IJIaH BbIfIoJIHeHHfl npalCuqecxoi pa6orrr c yuerou r4Me]oqr4xct
pecypcoB, co6creeHHbrx Bo3NrolKHo creh u [pe.qno.{r euui,t;

o [oB?Tb oIIeHKy HOBbIM CATyaur4rM;
o pEIClUUptTb paMKr.{ yve6noro npeAMeTa Ha ocHoBe lr.rrrHbrx

npeAnoqreuuit:
o leJr€rrb ocogsaHsrrfr elr60p, apfyMeHTHpOBarb efo, 6parr Ha ce6s

OTBeTQTBeHHOCTb 3a perueHr4e;
. oueHlrBaTbnpHo6pereuHtrri onrrr;

' c[oco6crsoears SopnrupoBaHato H r]porBneHz]o 3pyAr4r\Hu B o6racrz
$wzwxu, IIocTotHHo lloBbltuarn ceofi o6pa:onarerrHrril rr Kynbrypurrrl
ypoBeHb.

CauorcourpoJr b, 3Mo rlr{o Ha.n r H ur fr n HTeJrr eKT :

ypoKax er43ur(r4 t4 Bo eHe_ypovHofi

KoHeJrr4KTHbrx curya\uit u cMrrqarb
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. AaBaTb oueHKy HOBbIM CnTyauntM' BHOCI4Tb KOppeKTnBbI B AefiTeJIbHOCTb'

oueHllBarb CoorBerQTBI4e pe3ynL,TaroB uentlM;

. BJraAeTb HaBbIKaMll no3HaBaTenbHofi peoneKCuI4 KaK oCo3HaHnq

eoBepuaeMblx AeiIcTBHfi U MblcJuITeJIbHblx rlpoueccoB, I4x pe3ynbTaToB 14

ocHoBaHufi;

IIII

. HcfroJrb3oBaTb ItpI4eMbI pesneKcul4 Anq oueHKll CIrTyaunl4' Bbl6opa Io
F

BepHofo pe[IeHufl;
. yMeTb oueHl{BaTb p}{cKll v\

CHU)KCHUFO;

cBoeBpeMelJHO npHHLIMarF, perueHHq no HX

. IIPI,IHI4MATb MOTI,IBbI V AP|YMEHTbI APY|T{X

ACflTCJIbHOCTT.I;

frpr4Hl4Marb ce6q, tIorlI4Maq cBoI4 HeAOCTaTKI4 14

rrpt{HHMaTb NIOTI4BbI V apfyMeHrbl Apy|HX

ACf,TCIbHOCT14;

. rlpn3HaBarb cBoe flpaBo 11 [paBo Apyfl4x Ha oul4oKl4'

B upouecce Aocrr4xeHr4q JrHrlHOCTlrbrx pe3yrbraroB ocBoeHHfl flporpaMMbl rIO

Qu:ure Anr ypoBHfl cpeAHefo o6ulero o6pa:oeaHvr y o6yuanutvxc'.
noeAnoJIafaloulHH

a

a

Ilpr,l aHaJIi43e pe3ynbTaToB

AOCTOI,IHCTBa;

frpr4 aHaJIU3e pe3ynbTaToB

coBep[IeHcrByercfl 3MouHoHaJIsHliil

cSoplarapoeaHHocrl:
O CSMOCO3HAHLIfl. BKII-OLIATOIUCfO

I,lHTeJIJIeKT,

cnoco6Hocrs fIoHI4Marb ceoO

3MoUI{oHaIIbHoe cocTofl HHe, BI4Ael b FIallpaBIeHl'1fl pa3Bu'ruq co6creeHHofr

3MOUllOHallHofi cseplr, 6srrl yBepeHHbtu n ce6e;

. eaMopefynupoBAH]/.fl., BKJIIOqaTOUIeTO caMOKoHTpoJIb' yMeHI4e [pl4HI4MaTb

OTBSTCTBSHH9CTb 3a CBO$ IIOB9ASHHS, CnOCO6HOCTT aAanTUpOBaTbCt K

3MOUHoHaJIbHbIM H3MeIIeHH AM vr [potBntTl ru6rOctl, 6lttl OTKpbITbIM

HOBOMy;

o BHlTpeHHefi MOTI4Balll4H, BKJI}OLIarcrqeli

14 ycflexy, oflrl'IMI43M, HH14UI4aTHBHOCTb,

cBol4x Bo3MoxHocrefi;

3MrraTI4H. BKnrcqarouteil cnOCO6HOcTb IIOHhMaTb 3MOUpIOHaJibHOe

cocTosHple Apyrl4X, ytl14T6IBaTb ero np11 ocyqeqTBIIeH14H o6rUeuu-fl,

cnoco6Hocrb K cotlyBcrBt4to t4 conepeiliHBaHI'4tO;

coU14aJIbHbtx HaBbtKoB, BKIroqaroUlhX cnoco6HocTb BbIcTpaI4BaTb

oTHoIIIeHHt c ApyrHM14 JIloAbMI,l, 3a6o'rt{Tbcq, ttpogBnqTb 14HTepec u

pa3peuarb KoH4)nuKrbl.

C'IpeMneHUe K AOCTI4XCHUIO U9J'IH

yMeHHe AefrCTBOBarb, Hcxo4fl' r43

tu

IPENMETHbIE PE 3YIb'IATbI
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K KoHIIy o6yuenwx B I0 rctacce [peAMerHbre pe3ynbrarbr Ha yrny6reHHou
ypoBHe AoJrXHbr orpax(arb c$opllupoBaHHocrr y o6yualorur4xc, ymeHufi :

o rroHI{M4Tb ponb Qra:Hxa B 3KoHoMl4r{ecrcofi, TexHoJroflr.{ecxoft.
3Korofr4r{ecxofi, couuallHofr v truqecKofi cdlepax Aesrenr,Hocrr.t
rreJroBeKa, poJrb H Mecro Qn:raxn B coBpeMeuuofr uayunofr KaprHHe M]?ipA,
3HaqeHI4e OnHCareJItHofi, cHcreMaru:zpyrou_1efr, o6t scuwreltnofr u
lpofHocrraqecxofr QyHrcuzfr $aruuecrofi reopplr4 MexaHlrKr4,
MoneKyJr{puofi sn:uxur 14 repMoAHHaMHKvr, poJrb @z:uueclcofi reopnu n

QopnlapoBaHuvr rtpe.Acrae tesui,r o Sra:nuecxofr KaprHHe MHpa;
pa3nr4qarb ycnoBaq [puMeHr4MOCTt4 VOAelefr sz:uuecxax rer v
IlpoqeccoB (leneHr,rft): 14HepuHanbHaq cr4creMa orcudra, a6colrorHo
reepAoe reJro, Marepr4rurbHa{ rovxa, paBHoycKopeHHoe rBr4)KeHr4e,
ceo6oruoe raneHr,te, a6colrorHo ynpyrar Ae$oprr,raunx, a6colrcrso
ynpyfoe u a6colrorHo Heyfipyfoe croJrKHoBeH4q, MoneJril ra3a, )KHAKOCT]r
u reeploro (rcpracrarrl,IqecKoro) re,ra, HAeaJrbHtrfi ra:, ro.{eqHr,rfi 3apflA,
oAHOpOAHOe 3neKTpHr{ecKoe rIoJre;

pa3nr,rr{arb ycJroBHfl (rpaHaqsr, o6lacru) npr{MeHHMOCTH $rzauvecxux
3aKoHoB, noHl{Marb eceo6rllui xapaKTep Qyn4uraHTaJrbHbrx 3aKoHoB t4

'o f p aH I,rq eH H O CTb 14 C rI O Jr b3 O BAHWfl q aC TH br x 3 a K o H o B ;

aHa|Itr3vrpoBarb H o6lrcHsrr MexaHI4qecKI4e npoqeccbr 14 11BIIeHLrfl,,

I4crlonb3yt ocHoBHbIe noJloxeHl4r H 3aKoHbr MexaHpIKt4 (orHocHreJlbHocrb
MexaHHr{ecKoro ABr4}r(eHkr, $oprraytrrr Kr4HeMaruKr4 paBHoycKopeHHoro
ABr4xeHr4q, tpeo6pa^: oBaHvrfl farules Arrfl cKopocrr4 yr nepeMeu eHnA,
3aKOHbr HtroroHa, nptrHuprr orHocr4TeJIbHOCTI4 f aluten, 3aKoH
BCeMHpHOfO TtfOTeHI4t, 3aKOHbr COXpaHeHvrfl zMnyJ'rbca I'I MexaHl4qecxofi
3Hepfr.rl4, cBr3b pa6ortr cr.tJrbr c r43MeHeHheM MexaHr4qecxofr 3Hepfl4a,
ycnoBLlr paBHoBecr4r reepAoro re,ra), fipfi 3TOM HCnOJrb3OBarb
MareMarnr{ecKoe BbrpaxeHr,re 3aKOHOB, yKa3brBarb ycnoBrl
IIpHMOHHMOCTT4 srA:HVeCXr4X 3aKOHOe: npeo6p azoaauwit f atuten, BTopofo
u rperbefo 3aKoHoB Hlrorosa, 3aKoHOB COXpaHeHaf, l4MnyJrbca LI

MexaHl4rrecxofr 3HepfHH, 3aKOHa BCeMi{pHOfo rtforeHr4g;
aHanl43npoBarb u o6lgcnflTb re[JIoBbIe rrpoueccbr vr flBileHr4r, HcIroJlb3yt
ocHoBHbre [oJ]o)r(eHar MKT 14 3aKOHbt MoneKynrpuofr sa:nxa v
TepMoAr4HaMlr'Ku (cer:s AaBIteHufl HAealbHoro ra3a co cpeaneil
Kr4Herur{ecxofr euepnaeff TenJroBofo ABH)KeHAT U KOHTIeHTp aquefi efo
MoJIeKyJI' cBt3b TeMnepaTypbI BeUIecTBa co cpe4Hefr Kr{HeTr4r{ecrofi
eHeprnefi TerIJIoBofo trBI4xeHI4t efo r{acrurl, cBq3b AaBlreH:afr r,IneaJrbHoro
ra3a c KoHueHrpa]]Jefr MoneKyn v efo reMneparypofi, ypaBHeHr4e
MeHAereeea-KranefipoHa, nepesrfi 3aKoH TepMoruH aMr4Kvr, 3aKoH
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coxpaHeHl4t 3Hepruu B TenJToBbrx npoueccax), npa sToM r4crroJrb3oBarb
MareMarplr{ecKoe BF,IpaxeHUe 3aKoHoB, yKa3blBarb ycnoBltq
npr4MeHr4Mocra ypaBHeHHq MeuAereeea_Kranefr poua;
aHanu3LlpoBarb u o6lqcHqrb 3JTeKTpr4qecKr4e 

'lBlreH]v,r., 
HC[Onb3y,

ocHoBHbre rtonoxenufl 14 3aKoHbr 3neKTpoAula.ry.r.Kt4 (:axou coxpaHeHn,
3neKTpHr.recKofo 3ApflAa, 3aKOr j Kyloua, ItoreHufiaJ'Ibltocrb
3neKTpocTaTr4r,recKofo rroIr, np14HuHn cynep|Io3H:JL1U 3neKTpuLrecKHX
nolerz, |Ipu 3ToM yKa3brBar ycnoBHr npHMeHr4MOCTr4 3aKOHa Kyroua, a
TaK)r(e npaKTr4rrecKl{ BaXHbre coorHorueHr{r: 3aKoHbr onaa Ars yqacrKa
uena u D,nfl :avxHyrorZ 3neKTpulrecrofi qeila, 3aKoH {Noynr_IleHua,
npaBr4na Kr.rpxroSa, 3aKoHbr cDapales nJr, 3J.reKTpo,rn:a);
orlacblBart dru:lrvecKHe rtpoueccbr H flBileHr4fl) HcnoJ.Tb3y, BSJ,IHLr4Hbr:
nepeMeuleHl'Ie, CKOpOCTb, yCKOpeHUe, I4MlIyJ'IbC TeIIa 14 CIICT9M6I TeJt, Ct4ilA,
MOMeHT CHIIbI, AaBJ'IeHI'Ie, IIOTeHUUAIIbHafl 3Hepfl4r, KI4HeTI4qeCKa,
3Hepfl4g, MexaHHLIecKat 3llepft4fl, pa6or.a cuJ,Ibt, ueltrpocr.peMnrenbHoe
ycKopeHl'Ie, cr4IIa TqxecrH' c4na yfipyrocrH, cura TpeHvrfl, MolqHocrb,
3Hepfar B3aHMOAei4CTeun reJra c 3evrefr e6iluzv ee [oBepxHocrH,
3Heprl4t ynpyrofr Ae4lopnaaqnu npylKI4Hbr, KoruqecrBo rerrJrorbr,
a6colrorrrafl TeM[eparypa TeJra, pa6ora B TepMoA r4HaMr4Ke, BHyrpeHHg
3Hepfl4q HAeanLHofo oAHOaTOMFIOfO fa3a, pa60ra I4Aear'rbHor.0 I.a3a,
oTHocprreJlbHar BJTaxHocrb Bo3Ayxa, I{nA HreanbHoro TerrJroBoro
ABHfareJIt; 3neKTpHr{ecKoe fiore, uanplNeHHOCTb 3neKTpl,lqecKofo troJ,Ir,
nanpaNdnHocrb rroJrt ror{er{Hofo 3apl.1a ultu 3aprxeHHofo ruapa B
BaI(yyMe U B Al{3reKTpHKe, fIOTeFIU14a,,'I 3JreKTpocrarl4r-IecKofo rroJIr,
pa3HocTb rroTeHuHaJIOB, 3JreKTpoABr4XyUla, cuila, cuila TOKa,
HaIpqXeHAe, MOTIIHOCTb TOKa) 3IeKTpHr-IeCKat ex4XOCrt 1JIOCKOfO
KOHIeHCaTOpa, COIpOTHBJ'IeHI4e yqaCTKa Uenr4 C nOCnenOBaTeJ,IbHbIM LI
flapannenbHblM COeAI4HeHHeM pe3HcropoB, 3HepfHq 3neKTpI4r{ecKofo roJ,rq
KOHneHCaTOpa;

o6rqcu.srr oco6esuocrn rporeKaH,r $a:uvecrcux sereuuir:
MCXAHHITCCKOC ABH)KCHHC, TCNJ,IOBOC AI]AXCHHC qACTHU BCU]CCTBA,
TerrJToBoe paBHoBecae, 6poyHoBcKoe ABr.rlKeHr4e, au OSy 3r4fl., r4cnapeHae,
KHtreHVe H KOHXeHCaUI4fl' lIr'IaBJIeHHe U KpHCTAIII.i|r3aI]Vn, HafIpaBJIeHHOCTb
Tenno[epeAaqIT, 3neKTpl43AIJUL TeJ], 3KBI4IIOTeHIII4aJ.IIHOCTb IIOBeDXT{OCTH
3aprxeHHOfO rrpoBOAH H Ka;

npoBoAHTb HccJreAoBaHHe 3aBHc14Moc.rr4 oAHoit (1tuznuecxofr BeJrr4r{r4Hbr oT
apyrofr c acroJrb3oBaHHeM nprMbrx z:vepeuufi, npH sTOM
KoHcrpyHpoBarb ycraHoBKy, QtuxcHpoaarr, pe3ynbrarbr noly.leuuofi
3aBr4cnMocrr4 dtu:nuecxux BerurruH B Br4Ae rpa$rarcoe c yuerola



aOcoJIrorHbIX norpelllHocrefr H3MepeHHfi, 4elarl BbrBoAbr no pe3ynbraraM
14ccneAoBaHufl:

npoBoAr,rrb KocBeHHIIe A3MepeHI4n $UZUUeCKT4X BeJrHrr14H, frpl,1 3TOM
nrr6uparl o[Tr4MaJrburrff nleron r,r3Mep eHnfl.) oueHr4Barr a6colrorHble H

oTHocI4TeJI bHbI e no rpe uHocTI4 npq MF,IX I,I Ko c BeH HbI X r43 M ep euuit;
rrpoBoAnTb orrbrrbr no npoBepKe [peAJro)KeHHofi ranore3br: nJraHr4poBarb
3KcrIepHMeHr, co6 zparb 3I(c nepl4M eHTaJr bHyro ycraHoBK y, aHarzr3r4poBarb
nonyr{eHHbre pe3ynbTaTbr u AenaTb BbrBoA o cTaTyce npe,4JroxeHHofi
fHnoTe3bl:

co6nrorarb npaBl4la 6e:otacHoro rpyAa rtpn trpoB e1el:rr,lr r4ccneAoB auwit
B paMKax yue6Horo 3Kcnepr4MeHTa, rrpaKTr,rKyMa w yve6Ho-
HccJreAoBarelrcxofi u npoerrHofi AerreJrbHocrr,r c HctroJrb3oBaHr4eM
pr3Mepr,rreJrbHbrx ycrpofrcre ra na6oparopHofo o6opyaon aHvn;
peuarb pacverHue 3aila9^v c flBHo zailas:Hoir H HerBHo saAaHuofi

Saen'lecrcofi lto4elblo: Ha ocHoBaHr4u alailv3a ycnoBus o6ocHoBbrBarb
nrr6op Sz:H.recxofi MoAeJur, oreevaroqefi rpe6onaHurv 3a&a9iu,
|IpHMeHflTb $opvy,ru, 3aKOHbr, 3aKOHOMepHOCTT4 Lr nocrynarbr
Sz:r'rvecxnx reopuff npLI LlctroJrb3oBaHl^u MareMarr4qecKr4x MeroAoB
peueHplt 3an.a.q', npoBoAI4Tr pacuelrr Ha ocHoBaHvru HMeroull4xct AaHHbrx,
aHanh3vrpoBaTb pe3ynbTaTbr 14 KOppeKTr4poBaTb MeToAbr perxeHr4, c
yqeToM [onyr{eHHbrx pe3ynr,TaToB;

peruarb KaqecrBeHHbre 3an.aqla, rpe6yrorurae npr4MeHeHus zuauwit u3
pa3HbIX pa3AenoB Kypca $uzuxu, a raKxe aHrefpauuvr 3HaHkrfi uz ilpyrux
[peAMeToB eCTeCTBeHHO-Hayr{HOfo rIaKJra: BbrcTpar.rBaTb Iofr4qecKyro
Ue[or{Ky paccyxAenwfi c onopofi Ha I43yr{eHHbre 3aKoHbr, 3aKoHoMepHocr}r
rz SusauecK[e flBileHul;
I4CfIOJIb3OBarb reoperr4rlecKze 3]F.aH]afl Anfl o6rgcuewwg ocHoBHbrx
npHHur4rroe pa6orbr r.r3MepaTeJrbHF,rx npu6opoe, TexHaqecKVX ycrpofrcre
Ir TexHoJrof I4r{ecKI4x rrpoqeccoB ;

rrpprBoAnTb npnMepbr BKJraAa poccnficrHx u :apy6eNulrx yueuux_
Qu:zxoe B pa3BHTr4e HayKvr, B o6rqcneurae npoqeccoB oKpyxarouero
MHpa, B pa3BI{THe rexHr4KH u rexHolorufr;
aHanu3krpoBarb a orreH r4Barb ilocJreAcrBllr 6 unoeo il H rrpor43BoAcreenHofr
AerreJrbHocrr.r qeJIoBeKa, cel:auHofi c suruvecruvu rpoqeccaMrr, c
nosv uHfi 3KoJlorl4rlecxofi 6esoracH ocrvr, npeAcraB teuuit o pauuoHaJrbHoM
npl4poAonoJlb3oBaHrvl, a raKxe pa3yMHoM acnoJrb3o BaHr4Lt AocrHxeu uiE
HayKH vl rexnolorufi nils Aa,rluefiurero pa3B4Tufl LreroBer{ecKofo

o6ruecrea:
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. rrpnMeHrrb pa3naqHbre cnoco6br pa6orbr c HH(bopMarluefi $u:uuecxoro
coAepxaHl,Iq c I4ctIoJIb3oBaHr{eM coBpeMeHHbrx uHQopnaarlr4oHr{brx
rexHoJtorufr, IIpH 3ToM HCnO.]'rb3OBarb coBpeMeHHbre aH$opvauzoHHbre
TexHoJrorr4r.r Anfl rroncKa, nepepa6orrcra u [peAbrBn eHVfl yve6uofr 14

Hayr{ H o- n o [ynqp H o fi z u S opv arJvrv, crpy KTyp Hp oBaHV s r,r H HTepn p er arJvrvr

HuQopuar-izn, nolyveHHofr u3 pa3nr4r{Hbrx r.rcror{Hr4KoB, KpHTI4qecKu
aHanv3vrpoBarb nonylraeMyro r,rusopvauuro H oueHr,rBarl ee

AocroBepHocrb KaK Ha ocHoBe HMerorqt{xcr 3HaHafi, rax u Ha ocHoBe
auarw3a Hcror{H r,r Ka zu Sopv arrr4r4.

. rlporBJitTb opfaHl43al]I{Orlrrbre 14 no3HaBaTerbHbre yMeHHt
caMocrotreJlbHoro npn o6pereHur HoBbrx zuanuit B rrpoqecce
BbrnoJrHeHHr npoeKTHbrx z yve6Ho-r4ccJreAoBareJrbcKrzx pa6or;

' pa6orarb B rpynne c ncloJIHeHr4eM pa3nr.rqHbrx cour4aJrbHbrx polefr,
rrJraHupoBarr pa6ory rpy[nbr, pauuoHaJ'rbHo pacnpeAeJrsrb nerreJrbHocrb
B HCCTAHAAPTHbIX CUTYAITVflX, AACKBA'THO OUCHI4tsAl'b BKJ]AA KAXIOI'O II3
yqacrHr4KoB fpynnbr B petI]eHhe paccMarpHBaeMofr npo6leMbr;

. rrporBJrrrb MornBaur,rro r 6yayueff npo$eccr4oHaJrlHofi AeqrerbHocrr4 no
cnerlr4aJrbHocrrM Q r't :Hxo -rex Hr4r-r ec Koro np o$ nla .

KoHuy o6yueHul B I I re,tucce npeAMerHr,re pe3ynbrarbr Ha yr,ry6JreHHoM
BHe AonlKHbr orpaxarn c$opnrupoBaHrrocrb y o6yvarorrluXcr yveHufi:
. rloHr4Marb ponb dtr,r:uxn B 3KoHOMLILTeCXOfi, TeXHOJrOfUqeCXOfr,

coql{anbHoit u 3Tl4qecKofi c$epax AerrerrbHocru qeroBeKa, poJrb u Mecro

Sasurz B coBpeMessoft HayuHofr KaprHHe Mupa, ponb acrpoHoMr{r4 B

flpaKTr4qecxoft Aef,TeJIbHOCTr.r r{eJ'roBeKa v Aaltsefruteu HayLrHo-
TexHI,tLIecKoM pa3BztrvIvt, 3Har{eHI4e ortacareJlrHofi, cucreMarn:llpyrou{efr,
o6rqcHarersuofr H nporHocrx.recxofi Oynrurzfi Sa:uuecxofr reopuz -
3neKTpoAuHaMhRV, cneuHarrrtofi TeopHH olHocl4Ter'IbHocrl4, xeaHronofi

fiuzvtxu, ponb cpra:uuecxofr reopuz n $opr'rvpoBaHuvt rpeAc.raB"rreuufr o

Qusuuecrcofi xapruFle MHpa, Mecro $rz:raveucofi xaprrzubr Mr4pa n o6uteHa
pflAy coBpeMeHHbrx ecrecrBeHHo-HayLrHbrx npeAcraB neuurt o npHpoAe;

o p€l3Jrr4e€rrb ycnoBr4r npHMeHprMocrr.l voAeleft Qn:avecxnx reJr u
ripoueccoB (rnneHafi): oAHopoAHoe lneKrpHLrecKoe v oAHopoAHoe
Maf HI4THoe rIoJIt, f apMo HI4rt ec KH e rol e6aHzr, M areMa tu'recxuir M atrHLiK,
IlAealrultil npyNltuurrfr MatrHHK, rapMoHulrecKr4e tsorrHbr, nAeallur,rfi
role6arelrnufi KoHTyp, ToHKas rvt3a, naoAelefr aroMa, aroMHoro flilpau
KBaHToBofi rvronena cBera;

o po3JIllesrb ycJ'IoBHq (rpaHnttlt, o6lacru) rrp14 MeH14Mocru $u:uvecrcnx
3aKoHoB, tIoHI4Marb eceo6ullrfi xapaKTep SynauraHTaJ.rbHbrx 3aKoHoB H

ofpaH14qeH HOCTb H C nOJ't b3O BAHH fl qaC,fH brx 3aKoHoB;
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. AHATIH3UIPOBATb KI O'.oflC.'..gTb 3JICKTPOMA.HUTH'IC
r4cnonb3yq ocHoBHbre [oJIOXeHpI' v 3aKOHbr
cnerlr4aJrbHofr TeopHH OTHOCHTeJrbHocTtr

lpoqeccbr vr flBreHlafl.
3NCKTPOAIdHAMVTKH VI

(aaxou coxpaHeHrlt
3neKTpr,rqecKoro 3apflna, evra Aunepa,
3neKTpoMaruarnofr vHAyKLrukr, rrpaBr4Jro
caMoaHryKtfvrv B 3JreMeHTe 3neKTp14Lrecxofi
H3MCHEHI4' EI/IIILI TOKA, IIOCTYJIATbI
orHocnreJrbHocrrr 3fr Hrurefr Ha);

cuila fopeHqa, 3aKoH

Jleuua, cB.rr3b 3IC
uenr4 co cKopocTblo

cneqaa,rssor.i Teopau

aHurn3LrpoBarb H o6r_scHqrb KBaHToBbre rlpoueccbl u flBIreHur, HcrroJlb3y-groroxeH'q KeaHroeoft sra:zru (ypanueHae 3fiururefiHa nns
QoroesseKra' nepe'fr u eropoil rrocryrrarbr Eopa, npnHrl'n
coorHorueH'rs HeorrpeAereHuocrefi feft:eu6epra, 3aKOHbr coxpaHeHu,
3aptAoBofo r4 MaccoBofo rlr4ceJr I,r 3Hepfr4H B {AepHbrx peaKr]r4flX,3aKOH
paAr4oaKTHBHoro pacnaaa) ;

o[I'IcblBarb SH:avecrue npoueccbl a flBIre'r4fl, rrcnonb3yr BeJrr4rrI4HbI:
uanpaxeHHocTb 3neKTpr4r{ecKofo froJrfl , noTeHUI4an ?neKTpocTaTHqecKofo
IIOJI{, p€BHOCTb IIOTeHr]I4a,'roB, 3neI(TpOABHXyua, c |Ila, uHnyKrIufl
MafHHTHoro [oJrr, uarHntu",fr noroK, evila Avnepa, HHAyxrzeHocrb,
SneKTpOABH)r(yqar eura caMoHHAyKUHr4, 3Hepfr4, MafHr4THOfo rroJu
TIPOBOAHHKA C TOKOM, PC,'I'THF,UCTCXUfi HMTIYJII,C, tIOJIHA. 3HCP|H,,
3HepfHr floKor ceo60luorT qacrur-rbr, 3Hepfr4, 14 HMnynbc $oroHa,
MaccoBoe qHcJro u 3apn[ flIipA,3Hepfr4, cBfl3| enpa;
o6lscHqrr oco6euHocru flporeKaH,, $usuuecrux ssrrcuur4:
3neKTpoMamHTHas I4HIyKII I4t, QaMovrH AyKtIHt, pe3oHaH c, a Hrep $ epeH Uu.s
BOJrH' ,aHspaxuuq, ilr4enepcvn, ,,orrHoe BHyrpeHHee orpa)KeHr4e,
soroanexrpnvecxaft e$ser<r (soroes$err), anrsa- u 6era-pacnan",
.[Aep, raMMa-u3nyqeHr,re rAep, Su:Huecxue npr4Hrltrnbr crreKTpaJrbHoro
aHaJrH3a n pa6orrr na3epa;
ollpeneJltTb HaIIpaBneHHe uHTyxttuu Mafrrr4THofo rloJrt, [poBoIHr4Ka c
ToKoM, cuJrbr Aunepa v carlbt Jlopeul1a;
crpol'rrb trco6paxeHXe, Co3AaBaeMoe nJ,rocKr4M 3epKanoM, tOUlCOri rqusofi .
14 paccqHTbrBaTb efo xapaKTepr4cTr4Kr.l ;
npl4MeHtrb ocHoBOtIOJIafalorII4e acrpoHoMr4qecKHe rIoH-rIT:[1fl, Teopilu 14
3aKOHbr iln'. a'arv3a u o6lqcHeuraq Qz:r,rvecxHx [poueccoB,
TIPOI4CXOI'UII4X B :Ed:AAX, B 3BC3AHbIX CHCTCMAX, B MCXfANAKTU'ICCXOA
cpeAe;,rIBHx(eHr4s ue6ecHtrx reJr, 3BoJrrour4H see:A u Bce,reuHofr;
TIPOBOAI,ITb I{CCJICAOBAHUC 3ABI,ICI,{MOCICft $USHUCCTAX BCJIHT{KIH C
HCrroJrb3OBaHr4eM [psMbrx u:ruepeHafi, IIplI 3TOM r(oHcrpyr4poBarb
ycraHoBKy' SHr<crpoearr pe3yrlbrarbl noryueHHofi 3aBprcaMocrpr
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Su:uuecxux Bervr{nH B BuAe rpaQr,rxoe c yu€rov a6colrorHux
norperxHocTe14

14ccJIeAoBaHnfl.:

H3MepeHHr4, AeJraTb BbrBoAbr no pe3ynbTaTaM

npoBoAl4Tb KocBeHHbIe I43MepeHr4r Qr.r3l4r{ecKlrx BeJrHr{t4H, npr4 3ToM

ert6upart o[TI4MaJIbuufi nreroA r43Mep eHvrfl,, oueHnBarr a6colrorHbre 14

oTHOCr4TeJrbHbre norpeurHocTr4 [pqMbrx 14 KocBeHHbrx a:vepeuufi;
rIpoBoAHTb oIIbITbI rlo rlpoBepKe npeAJroxeHHoi runore36r: rrJraHupoBarb

3Kcnepr4Meur, co6nparb 3Kc[epuMeHTanbHy]o ycraHoBK y, a*arulapoBarb
nolyqeHHbre pe3yJrbrarbr u Aenarb BbrBoA o craryce rp€AloxeHHoft
THTIOTC3bI;

onr4cbrBarb MeroAbr n ory Lr e H u f Hay.c/Hbrx acrpoH oM L{r-I e cK ux znauuit;
co6nroAarb flpaBura 6esonacHoro rpyAa npr4 npoBeAeHnr4 LrccJreAoBauuit

B paMKax yue6Horo 3Kcnepr,rMerrra, npar(TrrKyMa v yve6Ho-
I4ccJle.4oBarellcxofi v npoexruofi IerreJIbHocrn c 14cIroJI630BaHueM

r43Mepr,rreJrbHbrx ycrpo fi crn u la6 op aropHo ro o6 opyaoe aHur;
o peru?Tb pacverutre 3aI.aY^u c rBHo saAa.HHofi u HeTBHO saAaHHOft

$arn.recxofi MoneJrbro: Ha ocHoBaHHr4 alarwaa ycJroBr4r nu6r,rparr

Sn:uvecrue MoAeJIpt, orBeqarcurr4e rpe6oeaHnrv 3ailaqv, npr4MeHrrb

Soplayntl, 3aKoHbr, 3aKoHoMepHocra 14 nocrynaru cpH:uqecKr4x reopafi
npr4 r4cfroJIb3oBaHVV MareMarr4qecKr4x MeroAoB pelxeHpl' 3ara.q',
rIpoBoAI4Tr pacudrlt Ha o cHoB aHvrvr HM eroulHxc{ AaI{H b rx, aHaIrH3 r4p o BaTb

pe3ynbTaTbr tl KoppeKT[poBaTb MeToAbr perueHr4r c yueronr nonyr{eHHbrx
pe3ynbTaToB;

o pe[I€trb Kar{ecrBeHHble 3aqaqvr, rpe6yroulae npr,rMeHeHnt zsauuit vr3

pa3Hbrx pa3AenoB Kypca {ru:nxH, a raK)Ke r4Hrerpauvu 3HaH:/^fi nz gpyrwx
rrpeAMeToB ecTecTBeHHo-HayqHOfO UHKJTa: BbrCTpar4BaTb nofaqecKyro
Uenor{Ky paccyxAeuuit c olopofi Ha l43yqeHHbre 3aKoHbr, 3aKorjoNreprrocrH

u Su:uuecKr4e rBneHn{;
. HcfloJlb3oBarb reoperzqecKl4e 3HaHI4q gnfl o6rrcHeHH-f, ocHoBHbIX

rrpr4Hrln[oe pa6orbl H3Mepr4TerrbHbrx npz6opon, TexHHr{ecKr4x ycrpofi crn
LI TeXHOJIOfr4r{eCKr4X rrpo ueccoB ;

. rrpHBOrIdTb npHMepbr BKJraAa poccufrftclrx t4 :apySexutrx yudHtrx-

$Hsraxoe B pa3Burue HayKu, B o6:r,scueHue rrpoueccoB oKpyxarcurero
MHpa, B pzBBHTr4e TexHHKH U reXHO,rOrnfr;

. aHaJrvI3I4poBaTb H oIIeHI4BaTb [ocJ]eAcTBHfl 6tnosofi u [por43BoAcreeHuofi
AetrenbHocrl4 LIeroBeKa, ces:aHHofi c Qra:n.recK14N414 rrpoqeccaM14, c

nosHulafr 3KoJlornr{ecrofr 6egonacuocrr4, npeAcraB neuuit o parIHoHaJrbHoM

[p]IpoAorroJrb3oBaHvrv, a raKxe pa3yMHoM r4crroJtb3oBaHuu AocrnNeHufr

*?r *



HayKPI kr TexHonorufr n'ilfl AaJIbuefiuero pa3Burt4fl LreJloBeqecKoro
o6ruecrea;

npr4MeHrrb pa3nr4LrHbre croco6rr pa6orbt c utHoopvauuefr sra:auecroro
COACP)I(AHI4f, C ACIIOJIb3OBAHI4CM COBPEMCHHbIX NHSOPVAIIZOHHbIX
TexHoJloruit, npu 3ToM I4crloJlb3oBarb coBpeMeHHbre HH$opvaur4oHHbre
TexHoJIort'Iu DIrfl noacKa, nepepa6orrcrz 14 npeAbrBn eruuA yue6Hoir n
Hayr{Ho-no[yn.rrpHofr ranSopnrarJnr4, crpyKrypupoBaHr.r, Lr [Hrepnperawpr
zH0opvauzz, nolyueHuofr H3 pa3JTl4tlHbrx r4clor{HuKoB, KpHTL{qecKH
aHanpl:upoBarb flonyqaeMy]o aH$opNaarruro h orreHr4Barb ee
AocroBepHocrb KaK Ha ocHoBe r4Merorut4xc, zuauvtit, TaK H Ha ocHoBe
anaJru3a Hcror{Hrr Ka HH $optr arJr4u;

rrpo{BJrrTb opfaHH3aUHOHHbre 14 TIO3HABATCJIbHT,IC

caMocrorreJrbHofo npuo6pereHHfl HOBbTX zuauuit B
BbIIOJIHCHH' IIPOCKTH bIX II YU C6 H O- H C CJI CAOBATCII bC KUX PA6OT;
paoorarb B rpynne c LlcrIoJTHeHI4eM pa3nuLIHbIX eouaarbHbrx polefi,
rrnaHr,rpoBarr pa6ory rpynrrbr, p?[lroHaJrbHo pacnpeAerrrb Ae{TeJrbHocrb
B HeCTaHAapTHbrx eLrTyaLILlflX, aAeKBaTHO OrIeHI4BaTb BKJIaA Kaxnofo H3
yrracrHr4KoB fpyn[br B perueHne paccMarpnBaeMofi npo6neMbr;
npotBJlflTb Morl4Baul4ro K 6yayurefi npo$eccaosa,rrHofr AerreJrbHocrlr rro
crreuuaJrbHocrrM en:uxo_rexHHqecKoro npoSnnn.
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EHO-METOAI,IqE CKOE OEE CIIETIEHI,IE
A3OBATEJIbHOTO IIPOUE CCA

ATEJIbHbIE )^IE F HbIE MA TE PI{AJIbI [Nfl YqBHI4KA

Ka. I I KJracc: yqe6. Anq o6uleo6pa:onar. opraHr4 3arfuir:6a:ossrfi

Hr/ f.-f,.MrKnrrreB, F.F. ByxoBueB- M. : flpocBeureHr4e

rca. 1 0 KJracc: yve6.,qrq o6qeo6pa:oear. opraH' z.uuir:6a^soerrfi

Hr/ f.-f.M{Kr4rrreB, E.E. FyxoB(ee- M. : flpocBerueHne

AI,IIIE CKI4B MATE PI,IAJTbI trJTN YqI,IT E JIfl

POBbIE OFPA3OBATEJIbHbIE PECYPCbI I,I PECYPCbI CETI,I
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