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I. IIOflCIIIITEJIbHAfl 3AIIHCKA

flporpairarraa o6rqeo6pa:onare.nrHofi yue6noft ,{ucrlr{trnunrI <<@zsuKa))

IrpeAHa3HaqeHa Anf, rl31^rennfl. Qusnru n upo$eccr{oH€urbHrrx o6pasoBareJrbubrx

opraHI,BaIII4rx C[IO, peaJlla3yloqnx o6pasoBarenbnyro rpolpaMMy cpeAHero o6rqero

o6pa^:oaaHl,It B [peAeJlax ocBoeHIalf, o6pasoearenrnofi [porpaMMrr CIIO na 6ase

ocHoBHoro o6qero o6pasonanus.npn rloAroroBrce raannQnqupoBaHnrrx pa6o.rnx,

cJryxarqux.

llporparr,rMa pa3pa6orasa Ha ocHoBe rpe6onasufi @fOC cpegnero o6ulero
oopa3oBaHr[rl, npeAbflBJlteMbrx K crpyKType, coAepx(aHuro u pe3yJrbraraM ocBoeHurr

yre6nofi Al,Icqurrnnnrr <<@ugl{Ka), B coorBercrBvrnc PeroueHAarlurrMr.r uo opraHtr3ar\vLr

ronyqeHurl cpeAHero o6qero o6pasonan[g B rrpeAeJrax ocBoeHr,rr o6pasonareJrbHbrx

rpolpaMM cpeAHero upo$ecczoH€IrlbHoro o6pa^:onanvrfl,Ha6a^se ocnoBHoro o6rqero

o6pa:ona Hnfl c freroM rpe6onaHnfi S eaep€rrrbHbx rocyAapcrBeHHbrx o6pa:onareJrbHbrx

craHAaproB lI rloJr)ruaenaofi np o @ ec cn n Lrnrvr c [eqr4iurbHo crrir cpeAH e ro
npoQeccuoHaJlbHoro o6pa:oeanux (uucruo ,{enapraMeHTa locyAapcrseHHofi rroJrurr,rKlr

r c0epe noAroroBru pa6oulrx KaApoa n ,UIO Muno6pH aynu PoccrEn ot 17 .03.2015 J\b

06-2se).

Co4epxanue nporpaMMbl <<@zskIKD> HarrpaBJreHo Ha Aocrr{xeHr{e cneAyroulrdx

ue.nefi:

' ocBoeHrle silauuir o Qyn4anreHT€ulbHbrx Su:uuecxux 3aKoHax r{ npuHrlr.max, Jrer(arqnx

B ocHoBe coBpeMeHnofi QnsrYecrcofi Kaprr,rHbr Muea; nan6onee BaxHhrx orKpbrrlrrx B

o1lacru Sr,r:mn, oK€BaBIuI{x orrpeAeJurrculee BrwrflHvre Ha p€BBrrrue rexnlrKlr I{
TexHoJrorulr; MeToA€x Ha)nrHofo rro3HaHHs [pupoAbr;

' oBJIaAeHI{e )a,IeHI4f,MLI npoBoAltrb na6rro4eHn.fl, rIJIaHI,IpoBarb Ia BbI[oJIHrrb

SKClepI4MeHTbI, BhTABI{rarb rI4[OTe3hr M CTpOIdTb MOAeJIU, rIpHMernITb rlon)qeHHble

3HaHI{t no Qnsure AJI{ o6sscHeHl4rl pF3Hoo6pasurrx $usz.recrcux rBneHuirucnoficrs
BeulecrB; rIpaKTI{rIecKn ucnonb3oBarb Susn.recrue 3nanufl; orleHr{Barb AocroBepHocrb
ecrecrBeHHo HafrHofi unQop lrLarlr4u;

' pa3BlrTne rIo3HaBareJIbHbIX UHTepeCOB, I4HTeJrJreKTy€UIbHbIX U TBOpqeCKTX

cuoco6nocrefi e rrpoqecce lpzo6per eHvrfl s:rratruft u yveuuir no @uszr<e c

ucnonb3oBaHr.reM p€BruqHhrx t4 croqHHKoB nnsoprraa\un u coBpeMeHHhrx

nn$oprraaquoHHbrx rexnolorufi ;

' BocrII4TaHue y6exgeHHocrtr B Bo3Mo)KHocrra no3HaHlrrr 3aKoHoB rrpprpoAbr,

r[crloJlb3oBaJJvrfl' Aocrl{x(eHuit $usutot na 6laro pa3BuTtrrrleJloBeqecrofi L1uBunu3arlkrkr:

Heo6xoAIlMocrn corpyAHllrlecrBa B npoqecce coBMecrHoro BbrrroJrHeHvrfiga1aq)

yBaXLITenbHoIo OTHoIIIeHLITI K MHeHI{Io o[IIoHeHTa upIE O6CpKAeHr4r{ upo6neu
ecrecrBeHHo-Ha)ruHoro coAepx.alJnfl; roroBHocrr4 K Mop€urbHo-gruqecrcofi oqeHKe



LIcrroJIb3oBaHLrfl, Ha) rHbrx.qocruxeHuit,uyncrBa orBeTcrBeHHocrLr 3a 3arrlkrry

o4pyxarcqeft cpe4u;

' ucrIoJIb3oBaHLIe npuo6pereHHblx gnanufi u yrraeuufi AJrr perueHrr.f, rrpaKTlrqecKr{x sa1au

rloBceAHesHofi xflr3Hl4, o6ecueqenns 6esonacHocrr{ co6crnenHofi xnsuu,
palllroH€ulbHoro [pLIpoAorIoJIb3oBaHLrfluoxpaHbr oKpyxaroulefi cpeAbr r{ Bo3MoxHocrb

rIpuMeHeHI{f, 3HaHHfi npu peureHllu 3a4aq, Bo3H}rKaroultrx B uocnegyroqefi

upoQeccuonanruofi AerreJrbHocrlr.

B ocnose yre6nofi AllcqurrnuHrr <<@usr{Ka) Jre)KET ycraHoBKa ua QoprralrpoBaHlre y
o6yraeurtx cllcreMsr 6a"soerrx rIoHf,TLrfi Qnszxn u [peAcraBleHzfi o coBpeMennofi

Qnsrvecrofi rapruHe Mltpa, a raKx(e nrrpa6orra yrvreuufi rrpuMeHf,rr finsuvecKrre
3Ha]F'us, KaK B npo$eccuonarrrnofi AetreJlbHocrr,r, TaK r4 Airr peueHrarr )Kr{3HeHHbx 3aAaq.

MHorze rloJlox(eHvts,pa3BuBaeMble Qusuxofi, paccMarpr4Barorcr KaK ocHoBaco31aHkrflu

HcnoJlb3oBalnufl. uHQopuaqploHHblx II KoMMyHkrKarILroHHbrx rexHonornfi (I4I{T) - oAHoro

us uan6o.Ilee 3HaqHMbIX TexHoJlofkIrlecKux AocrlDKeHnfi conpeueHnofi r\krBtrnu3ar\ukr.
(Dusura Aaer KJIroq K noHuMaHI4Io MHoroqr4cJreHHbrx sBJre:nwit u ilpoqeccoB

oKpPl(iiloqero Mkrpa (n ecrecrBeHHo-Hafrnrrx o6nacrflx, coquonorrltr, eKoHoMlrKe,

.[3bIKe, Jll{Teparype Lr Ap.). B @u:ure Soprraupyrorcr MHorLre Br{Abr Aef,reJrbHocrrd,

Koropble kTMeIor MerarlpeAnaernrrfi xapaKTep. K nurra B [epByro oqepeAb orHocrrcf,:
MoAeJII,Ipo Bailvre o6lerros u [poqeccoB, rrprrMeHeH[e ocHoBHbrx MeroAoB rro3HaHn f, ,

cLIcreMHo r,rH$oprraaqzonurrfi aHaJrvtg, QoprraynupoBaHure fr.rrrore3, a:aaJrv3 a cr4HTe3,

cpaBHeHlte, o6o6u1eHlle, crlcreMaru3ar\u5,, BburBJIeHr4e nprul,rHHo-cJreAcrBegHhlx cy;izeit,
nol4cK aHaJIoroB, ynpaBnenze o6reKTaMu I,I npoqeccaMr4. I4uesno gTa Arrcqurrtr*a
[o3BoJlter rIo3HaKoMrITb o6yraroquxc.f, c HafrHblMlr MeroA€tMLI rro3HaHvIfl, Hafrurb trx
OTnuqaTb TLIIIOTe3y OT TeOpUI.I, TeOpLIrc OT gKCIIepLIMeHTa.

@ueura llMeer orleHb 6olrruoe LI BceBo3pacraroulee qktcro MexAucqrdnnr4HapHbrx

celseft, npuqeM Ha ypoBHe KaK noH.sflafiHoro an[apara, TaK u [HCTpyMe:rtTAp:afl.

CxasaHHoe [o3BoJlter paccMarpldBarb Qnsury KaK MeraAucrlulJrr{Hy, Korop€ur

rlpeAocraB[f,er Me)KAlIcquruII.IHapHrrft ssrm AJIf, orrrrcanvrfi. Hayrrrofi Kaprr{Hbr Mr,rpa.

@zsura tBJlterc;t cplcreMoo6p*y.tquu SarropoM Anr ecrecrBeHHo-HafrHrrx yre6nrrx
rlpeAMeroB, rlocKoJlrxy SusuqecKlle 3aKoHbr Jre)Kar B ocHoBe coAep)r(aH vrfl xn:ry1prn,

Ozolornu, reorpaQw4, acrpoHoMl{I{ u cnerlu€urbHbrx Arzcrllrrrirzn (rexnzuecKat

MexaHuKa, gJleKTporexHuKa, sJIeKTpoHVKau AP.). Y.Ie6Hafl, Atrcrlra[Jrr4na <<@Hsr4Ka>

co3Aaer yHI{Bepc€uIbHyIo 6azy AJUI rr3y^reHvrs. o6qeupofieccnoHanbHbrx Lr cleqlr€rJrbHbrx

AI{cqn[nI4H, 3aKJrar{blBat SyH4aueHT AJI{ nocJreAyroqero o6yreuna cryAeHroB.

06 :ralas' ronaqecKofi crpofi Hocrblo u ofiprp alrcb Ha gKcneprlMeHr€urbHhre 
S arru,

ytednax AIlcIIurIJII4na <<@zgraru Qopnrupyer y o6yraroultrxcf, rroAJrLrHHo HafrHoe
MLIpoBo33peH[e. @nsuxa.fiBJrsercf, ocnosofi WeHufl, o Mareprd€rJrbHoM Mnpe u peuaer
upo6reurr sroro Mupa.I,Isyrenue @nsurn n upo$eccraoH€lJrbHux o6pasoBareJrbHbx

opfaHr,r3arlkrflx,peaJrrr3yroqux o6pasoaareJrbHyro uporpaMMy cpeAHero o6qero



o6pasonanvrs.B npeAenax ocBoeHrf, IIIIKPC CilO na 6ase ocHoBHoro o6ruero

o6pa:onanvrfl,vrMeer cBou oco6ennocrlr B 3aBrrcrrMocrrr or npo0unx

upoQeccraoHilllbHoro o6pa:onannfl..3ro anpaxaercfl. B coAepx(a;nvrvr o6yreunx,

KOJIIrrtIecTBe qacoB, BbIAeJUIeMbIx Ha II3) IeHHe oTAeJIbHbIX TeM rrporpaMMrr, ruy6une ux

ocBoeHns cryAeHTaMra, o6leue u xapaKTepe [paKTr{qecKlrx santnruit, Bkr$ax

BHeayAr{TopHofi caMocrosrenruofi pa6oru o6yraroq r4xcfl,.

B co4epxaHuvryre6nofi AucI{rrInHHbr rro Susure rpr rroAroroBKe o6yraroqnxclr ro
npoQeccuaM rexHllqecKoro upoQnrx npoQeccuoH€urbHoro o6pa:onanzx upoQulrnofi
cocraBJultoqeft.f,BJlterc{ pa3AeJI <<SrerrpoAr.rHaMr{Ka), TaK rcax 6onuur{HcrBo

npo$eccnfi n cueqzarlbHocrefi, otnocrryrxcr K gToMy upoSumo, cB.f,3aHbr c
gJleKTporexnzrofi I,I sJreKTponrarofi. Teurr pa3Aena <<Kone6anufruBoJrHbD) BKJrroqeHrr B

pa3AeJr <<SrerrpoAr{HaMuKD).

TeopernuecKlre cBeAeHufl uo Susnre AoloJrH{K)Tc.f, AeMoHcrp a\uflMtr Lr

ra6oparopHhrMr{ pa6orauu.

ZsyreHue o6qeo6pzpoBareJrurofi yre6uofi Ar,rcrlr4rrnunrr <<@Esr{Ka)) 3aBeprxaerct

rIoABeAeHlIeM rlToron n Qopue g[QOepeHIII,IpoBaHHoro 3arrera r4Jr[ eK3aMeHa B paMKax

npoMex(yro'IHoft arrecrallllu o6yratoulr{xcr B rpoqecce ocBoeHrax IIIIKPC CIIO c

rolyqeHr4eM cpeAHero o6qero o6pa":o Ba:anfl .



2. COAEPXTAHIIE )rqEBHOfr AUCq n IIJrr4HbI (OI,I3I4KA >

B seAenue @zsura 
- $y"auMeHTulrrbH as, HayKa o upapoAe. Ecrecreenuo-naytrrrfi

MeTOA IIO3HaHLII, eIO BO3MOx(HOCTLI U IpaHLIIIhI UpLIMeHIIMOCTTT. SrCuepnUeHT rr

reopl{{ B rlpoqecce rIo3HaHI,I{ nprpoAu. MoAenr{poBaHrre SnsnuecKLTX ssneHufru

npoUeccon. Polr gKcrlepuMeHTa ureoptwr B npoqecce rro3HaHr4r nprlpoAbr.

@rasu'IecKal.Belrkrquna. llorpelrrHocrr{ r{3MepeHnfi $nsuuecKr.rx BeJrr{rrr.rH.

@rasuqecrl{e 3aKoHbI. fpaHuqu nprrMenr,rMocrr.r Qusuuecrux 3aKouoe. lloHrr}re o

Snsuvecxofi raprzHe Mrlpa.3Ha.reuue Susnrcu uplr ocBoenkrtrupoSeccufi CIIO ra

creqlr€rJrbnocrefi CnO.

1. Mexannrca

Ku n e*rarr Ka. Mexatrra.recKoe ABr.rxeHue. llepeueqeHue. flyrr. C rop o cm.
PannonaepHoe rlprMollanefinoe ABr4xeHne. YcropeHr{e. PannonepeMeHHoe

rIprMoJILIHefi noe ABVx(eHI4 e. C no6o4Hoe naAeur,re.,{nzxreHr{e reJra, 6porueuHoro

rroA yfJroM K fopr43oHTy. PannovrepHoe ABr{xeHr.re IIo oKpyx{Hocrr4.

3arcoHst MexaHIrKu HrroroHa. Ilepnsrfi saroH Hrrorona. Cuta. Macca.

I'Irranynrc. Bropofi 3aKoH Huoroua. OcnosHofi saKoH KJraccuqecrofi rruHaMkrKn.

Tperufi 3aKoH Hrrorona. 3arou BceMupHoro rrroreuur. fpaer{Tarlr{oHHoe rroJre.

Cutarqx(ecrrt. Bec. Cuoco6u Lr3MepeHr{rr Maccbr rer. Cznrr B MexaHr.rKe.

3arcoHrt coxpaHeH fifl B MexaH[ Ke. 3aroH coxpaHeH wfl krvtrry nrca. PeaxruBHoe

ABTDKOHI{e. Pa6ora cLIJIII. Pa6ora rloreHrlualbHbrx cnn. MorqHocrb. Sneprur.
K[Hern'recKail 3Heprnx. floreHrlr{€rJrbHuur 3HeprLr{. 3 aron c oxpaHeHrlt

MexaHr4rrecroft gHepruru. llpuueneHr.re 3aKoHoB coxpaH eH:afr .

{e*roncrpaqr}r
3asuczN,rocrb rpaeKTopur or nu6opa cncreMbr orcqera.

BuAu MexaHuqecKoro ABr{x(eHr4rr.

3asucuN,Iocrb ycKopeHtrfl, TeJra or ero Maccbr vr cvrrrbr,4eficrryroqefi na reJro.

CnoxeHpre cuJr.

P an eH crso r{ rrp oruB o [oJror(Ho crb HaupaBJr e :c.ivrfl chrr geitcT]rJu'- u
rrporrrBoAeitcreufl.

3asucuMocrb cr,rJrbr ynpyrocrz or 4eQopMaquu.

Czrur rpeH!1f,.

Heeecolrocrb.

PearrueHoe ABr{xreHue.

llepexo4 noreHrlkTaJrrHofi gHeprr{r.r B Kr4HerlrqecKyro u o6parno.

2. ocnonrr MoJreKyJrnpHofi Qnsnrcn rr repMoArrHaMrrKrr Ocnosrr
MoJreKyJrrrpHo-K[Her[qecKofi reopu u. vlgeailbllbrfi rag. ocnoBHbre

noJIo)I(eHuiI MoJreKyilspHo-KuHerr4qecrcofi reoprEn. Pasuepbr r4 Macca MoneKyn Lr

aroMoB. EpoyHoacKoe ABrDKeHr4e. [uQ0ysus. crrrrrr rr oHeprut
M ex(Mone Kyntp Ho ro B3 anMoA eitcrriufl . Crp o e nu e rae o o 6p as H brx, :xvr AKux u



TBepAbrx ren. CKopocrn ABllrreHlrs MoneKyJr 14 ux u3MepeHue. LIAeatrcsstfi ras.

.{anrerune ra3a. OcHoeHoe ypaBHeHne MoJreKyJrf,pHo-Kr.rHerurrecKofi reopulr

rtt3oB" Telaueparypan ee l{3MepeHr{e. fa":osrre 3aKoHbr. A6coruornufi rryJrb

TeMneparypu. TeprvroAr4HaMr{rrecKaf, rrrKalra reMneparypu. YpanneHue

cocrorHr4r r{Ae€ulbHoro r€Ba. Molrpnar r€BoBar rlocrorHH€ur.

Ocnonnr repMoAHHaMIrKI{. OcHosHrre rloHrrr{r H o[peAeJreHr{{. Bnyrpennax
gHeprl{lr cLIcreMbI. Bnyrpenruul gHepruflnAealrblnoro ra3a. Pa6om Lr rerrJrora

xar Qoprrabl [epeAaql{ gHepruu. TeunoeMKocrb. YAenrnax rerrJroeMKocrb.

YpanHenze rerlJloBoro 6araHca. flepnoe Haq€rlro repMoAHHaMr4KLr. Agvta6aruwir

lpoqecc. fIpuHqI,Iu Aeitcrsurfl, rerronofi Marur.rHbr. KIIA rerrJroBoro ABlrrareJrf,.

Bropoe HarIEIrIo repMoAI,IHaMLIKu. Tepuo4nHaMr4rrecK€ur ruKaJra reMrreparyp.

Xolo4ulbHbre MarrrLtHbr. Tennosrre ABrrrareln. OxpaHa rrpr4poAbr.

Csoficrna [apoB.Irlcuaperu{e r{ KoHAeHcarlrrrr. Hacrrrqennufi nap u ero

csoficrsa. A6colrorHas, rI orHocl4TeJrbHarr BJror(Hocrb Bo3Ayxa. To.rrca pocbr.

KraueHue. 3asncnMocrb reMrleparypbr Kr4rreHlrr or AaBJreHrax. lleperperrrfi nap u

ero I{cnoJlb3oBaHue B TexH}IKe.

Cno fi crna xrIA Kocrefi . Xapaxtep LrcrkrKa )Kr{AKoro cocrorHr{rr BerrlecrBa.

floeepxnoctrrrfi crofi xc{AKocrr{. flsneuufl Ha lpaHr{rle )Kr4AKocrr4 c rBepAbrM

TeJroM. KanururpHbre rBJreHr,rrr.

Cnofi crna rBepA brx reJr. Xaparrep krcrvr:ra rBepAoro cocrorHurr BerrlecrBa.

Yupyrue csoficrsa rBepAbIX ren. 3aron fyra. Mexanr.recKlre csoficrsa

TBepAbIX rel. TennoBoe pacluupeHl{e rBepAbrx reJr H )Kr4AKocrefi. flnasrre]Hne u

KpucTaJrJrr43arlufl.

{ervroncrpaqlrlr

,{nuxenue 6poynoBcKrlrx qacrprrl.

.{ta$Sy:ux.

Irlguenen?Ie A aBJIeH LrA ra3a cr Lr3MeHeHr{ eM TeMlep aryp br rrpr{ rro crorHHoM

o6reue.

I4eorepuu.recKufi u uso6 apurrfi npoqeccbr.

Mogerur rerrJroBbrx Aeurarerefi .

Knnenne BoAbr npr4 noHr{xeHHoM AaBrenvrkr.

flcuxporvrerp lr rtrpoMerp.

flsrer^ur;. no B epxH o crH oro HarflKe HI,If, v cM aquB aHnfr .

3. S.nerrpo4uHaMrrKa

3;rercrpuqecKoe rtoJre. Slerrpu.recKr4e 3aprAbr. 3aron coxpaHeHnrfl,3aps,Aa.

3aroH KyloHa. 3lerrpuuecKoe rloJre. HanpxxeHHocrb sneKTpuqecKoro rroJr.lt.

flpunqun cyrepno3 Lrrruu uorefi . Pa6ora crrn gJreKTpocrarr{qecKoro rroJrr.

florenquan. Pasnocrb [oreHIInarIoB. Sreunoreurlrr€IJrbHbre noBepxuocrpr. Ce.f,sr

Mex(Ay Halp.[xeHHocTblo u pa3Hocrbro [oreHrlH€uroB sneKTpurrecKofo rroJr{.

7



,{uene rrplrKLt B gneKTp Lrrr e cKoM [oJre. llonxpns a rJvrs. Aug neKTpLrKo B.

llponogru,rKrd B oreKTpr{qecKoM rroJre. KonAescarophr. CoeAusenne

KoHAeHcaropoB e batapero. 3Heprnx 3apnKeHHoro KoH.{eHcaropa. Sneprzr
greKTp[qecKoro rroJur.

3arcoHrr rlocroflHuoro roKa. Vcrogttg, Heo6xo4r{Mble AJrfl Bo3HI{KHoBeHnf, rr

noAAepx(aHufl. sneKTpurrecKoro roKa. Cut:eroKa. 3aron Oua Ans )rqacrKa rlenu.

3asucul\,Iocrb gneKTpuqecKoro co[porl{BJreHrlf, or MarepvtaJra, AJrLrHbr Lr

lnouIaALI rrorrepeqHoro ceqeHut rIpoBoAHLrKa. 3asucuMocrb gJreKTplrrrecKoro

corrporrrBJreHlrrr [poBo.qHrrKoB or reMueparypu. 3nerrpoABlr]cyq afl, cvila

acrorIHLIKa roKa. 3atcon Onaa An.s uomroft qeuu. Coe4uueHr4e npoBoAHLrKoB.

CoeAzueu[e HcrorIHLIKoB oreKTpntlecrofi gHepruu a 6arapero. 3arou [xoyu-
Jleuqa. Pa6ora I{ MolrlHocrb eJreKTpr4qecKoro roKa. Teurosoe Aeficrsue roKa.

9.nercrpu.reclcnfi ToK B rloJrynpoBo4nrrKax. Co6creeHHar 14 rrpuMecHat

upoBoAr,rMocrb rroJry[poBoAHlrrcoa. florylpoBoAH]rKoBhre npra6oprr.

ManrurHoe rloJre. Berrop rIHAyKrIuu MarHlrrHoro rroJrfl. .{eficrrue MarHr{THoro

noJrr Ha uprMolunefinufi uponogHrrK c roKoM. 3axon Aunepa.

BsanraoAeficreue roKoB. Marnuurrrfi noror. Pa6ora no [epeMerrleHuro

npOBOAHLIKa C ToKoM B MaTHLITHoM rIOJIe. ,,{eftcreze MarHr.ITHoro noJlg Ha

ABllx(ylquitcx zapxp,. Cutru Jlopenqa. VcropureJrr{ 3apnreHHbrx rracrrlrl.

3le rrporvr aTlF^LrTlclas, nHAyKrIu{.

3;r enrpo Ma rH rrrHarr r{ HAyKrurfl . B uxpeaoe greKTp[qecKoe noJre.

CauousAyKrlus. 3ueprur MarHurHoro [oJrr.

{e*roucrpaqnn
Beauuo4efi crnue 3ap[x(eHHbrx reJr.

llponogrurKrr B greKTpnqecKoM rroJre.

,,{uenerrpuKr{ B greKTplrqecKoM rroJre.

KoHAencaropbr.

Tenrosoe 4eficrnue gneKTpr4qecKoro roKa.

Ouur 3pcre4a.

Beauuogeficrsue [poBoAHrrKoB c roKaMr{.

Ormonesue gJIeKTpoHHoro ufrKa MaIHT.ITHIIM rroJIeM.

SrerrpogBr{rareJrb.

3nerrpou3MeplrreJrbHhre upn6oprr.

3lerrp orvr atHuTmafl , lrHAyKrlr{r.

Ouurn (Dapagex.

3asucuN,Iocrs 3[C caMoI4HAyKIII{Ia or cKopocrr{ rlsMeHunna crrJrbr roKa Lr

LTHAyKTT,TBHOCTLT rrpOBOAHVKa.

Pa6ora oneKTporeHeparopa.

TpaHcQopMarop.



4. Ko;re6aHuq rr BoJrHbr

Mexanu.recKrre rcore6anuq. Kore6areJrbHoe ABux(eHue. fapuonuqecKue

rone6anur. Cno6ogHbre MexaHr{qecKrre rone6auns. llpenpaqeHr{e sHeprrarr flptr

rcone6areJrbHoM ABrDKeHlru. Cso6oAr{bre 3aryxaroque MexaHnqecKr4e

rore6auns. BrrnyxgeHHbre MexaHr{rrecKr{e role6anzx.

Vnpyrue BoJr HI'I. Ilouepe.rHble u [poAoJlbHbre BoJrHbr. XaparcrepucrlrKr4 BoJrHbr.

ZHrepQepeHrlr{f, BoJrH. lloHsrue o 4zSparqlrlr BonH. 3nyrconrre BoJrHbr.

YnrrpasnyK rr ero npr{MeHeH}re.

9.rerrpoMarHlrrnsre rco.ne6anrrfl. Ceo6o4nbre gJreKTpoMarHr{THrre rore6a:nun.

flpeapaqeHr{e oueprurr4 n rone6areJrbHoM KoHType. 3ary.r<aroulue

gneKTpoMarHLtrHble rone6anzs. feHeparop He3aryxaroulr{x oJreKTpoMarHlrrHbrx

role6anufi . BnnyxAeHHbIe gJreKTprrecKlre rcote6asvts. llepeuenHrrfi rox.

f euepatop [epeMeHHoro roKa. Eurocrnoe u rrHAyKTt4BHoe colporlrB rrenvrs

[epeMeHHoro roKa. 3aron Onaa Anx gJreKTpr/Hecxofi qenr4 nepeMeHHoro roKa.

Pa6om H MolrlHocrb rlepeMeHHoro roKa. feneparophr roKa. Tpanc$opMaropbr.

Torn srrcoxofi qacrorhr. florry.renue, nepeA aqa u pac[peAeJreHr4 e

sJreKTpO9HeprUU.

9.rrerrpoMarH[THble BoJrHbr. SnerrpoMarHuTHoe rroJre rax oco6u fi rlu1

Marepuu. SnercrpouarHr{rHbre BorrHbr. B u6parop f epua. Orrprmrrfi
rone6arelurrrfi KoHTyp. lIeo6perenne pa$lr'o A. C. llouoeHM. llonsrze o
paAlrocBf,su. flpurvreHeHlre gJreKTpoMarHr{THbrx BoJrH.

,{enroucrpaqrr
Cso6oAHbre r{ BbrrryxAeHHbre MexaHr{qecKrre role6anns.

PesoHaHc.

rlacrora role6anufi n errcora roHa 3ByKa.

Ceo6oAHbre gJreKTpoMarHlrrHbre rore6anu.f, .

OcqurrorpaMMa nepeMeHHolo roKa.

Kou4encarop B rlerur nepeMerlHoro roKa.

Karymra uHAyKTr,rBHocrrir B rlerrn rrepeMeHHoro roKa.

PesonaHc B rrocJreAoBareJrbHofi qenz [epeMeHHoro roKa.

5. Onrr.rrca

Ilpnpo,,qa cBera. Cropocu pac[pocrpaHentrr cBera. 3aronrr orpax(eHr4rr r{

rIpeJIoMeH u5 cBera. llonnoe orpoKeHlle. Jlunsrr. Ourz.{ecKr.re upz6opu.

Boflnoesre cnoficrBa cBera.Irlurep0epeHrlr{f, cBera. Korepenraocrb cBeroBbrx

nyrefi. I4urep(pepeHllutr B roHKrIX rIJIeHKax. Konrqa Hrrorona. I4cnomsoBaHlre

unrepQepeHrltll{ B HayKe I{ rexuplKe. flu$paKrlur cBera. .{u$parquflHarrlenu B

napaJrJIeJIbHbIX flyrlax. AufiparquoHHtur peruerKa.. flolrpu 3ar1ttrfl, roleperrHbrx

BoJrH. flonxpusaqurr cBera.



,{rofinoe JlfrelpeJloMJreHrre. florxpou4rr. ,{acuepcns. cBera. Bu4rr cueKTpoB.

Cnerrpu xcnycKaHnx. Cuerrphr rrorJrorq en?rs' Y.nrrpaSnoJreroBoe rr

nH0parpacHoe u3JD^IeHLIl. PeHrreHoBcKLre ny.ru. I4x upzpoAa u cnoficrBa.

[ervroncrpaqrrr
3aronu orpa)KeHlr.n r,r [peJroMnrcHvrfl. cBera.

flomroe BHyrpeHHee orpaxeHue.

Onrnqecrze upn6opu.

I4nrepQepeHrlrur cBera.

.{n$parqufl. cBera.

florxpusarlrirrr cBera.

flony.renne cueKTpa c floMorrlbrc rrpr{3Mbr.

flonyreHrre crreKTpa c noMorqrro,{nQpaxqr,roHHofi perxerKLT.

Cnerrpocrou.

6. SreueHrbr KBaHTonofi Snrnrcu
KnaHrosafl orITI{Ka. KsaHroB€ur mrroresa lllaHrca. (Doronrr. Bneurrzfi

Soroelerrpr recKufi s$Serr. BnyrpeHHzfi QoroeSQexr. Tuuu

SorosnervreHToB.

OnsuKa aroMa. Pagsurue B3rJItAoB Ha crpoeHLre Berrlecrea. 3aKoHoMepHocru B

aroMHbrx crleKTpax BoAopoAa. flgepuas MoAeJrb aroMa. Onrrrrr 3. Pesep$opAa.

MoAelr aroMa BoAopoAa no H. Bopy.KeaHroerre reHeparopbr.

@uslrrca aroMuoro rilApa. EcrecrseHH€ur paAlroaKTr{BHocrb. 3aron

paAHoaKTlIBHoro pacrraAa. Cuoco6u Ha6mo4eHkrs. u perr.rcrpar\r4vr 3apnKeHHbrx

qacrlrrl. 3Qrferr Baerrrosa 
- 

gepenKoBa. Crpoenue aroMHoro s,Apa. {eSerr
Maccbl, gHeprl4.f, cBflsu u ycroftvl{Bocrb aroMHbrx rAep.-f,Aepnrre peaKrlr{u.

ZcryccrneHHaf, paAuoaKTl4BHocrb. .{erenue rsxerbrx f,Aep. I{eunax flAepHafl

peaKrlur. vupan.uxeMar rlefrH a5. peaKrlvrfl. .f,gepuuft pearcrop. crpoeHze a
gBoJrrorlr{r B ce;rennofi .

7. Seorrouus Bce.nennofi

Crpoeuue rl pa3Blrrne Bcenenuofi. Haua 3Be3AHar cr{creMa 
- 

falarrLrKa.

{pyrze raJIaKTuKIa. EecroneqHocrb BcereHnofi . flonsrue o KocMoJroruu.

PacruuprrcIrl€ucr Bceneunas. MoAeru ropxuefi Bcereunofi. Crpoeuue z

[poucxo)KAeHkr e f alarrur.
3no.rr roqlrq 3Be3A. Iuuoresa rrpoucxoxAeHnfl Co.n HeqHofi cucrepr rr.
Teprr,rorgepHufi crrHTe3. llpo6rervra repMorgepHofi oHeprerlrra. 3neprzr
Connqa u 3Be3A. Snonroqux 3Be3A. flpoucxoxAeHue ConHe.rHofi cucreuu.

,{euoucrpaqrn
@ororpaS nu l^narrer, cAeJraHHbre c KocMr{qecK[x 3oHAoB.

Kapra Jlynu u rrJraner.
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4. TIEPEIIEHb TIPAKTIAqECKIIX I4 JIABOPATOPHbIX PAEOT fIO
yIIEEHOII AI{CIIIIIJIIIHE (OI43IIKA>

Terrrr .na6oparopHblx pa6or

1 . IrleyteHl{e paBHoycKopeHHoro ABLDK eHus, TeJIa.

2 . l4zyuem{ e ABTDKe lnLtfl , T e Jra, 6po ueHH o ro ropll3 o HTaJIrH o .

3. ,{ruxeHlre reJra noA AeftcrBueM cI,IJIbI TffI(ecrl{ u culrbr ynpyrocrll.

4. Oupe4eJreuue rosQ Q uqpleHra rpeHLIt cKoirbx{eHnfl .

5. Olpe.qeneHlre ycKopeHzr cso6oAHoro rIaAeHHt rlpu rIoMoIqLI M€uITHlIKa.

6. l/syteuue uzodapHoro npoqecca.

7. Oupe4eJreHze BJra)KHocrrI Bo34yxa.

8. Onpe4eJreHkre MoAyJrs ylpyrocru pe3lrHbr z rosQ$nqrrenTa x6crrcocrn.

9. Oupe4eneHl{e conporrlBJleHut rIpoBoAHLIKa.

1 0. I4ccreAoBaHue nocneAoBareJrbHoro coeAlrHeHr4r rrpoBoAHr{KoB.

I t . I4cc neAoBaHlre uapalnenbHoro coeAl4 HeHrIl np oBoAHrrKoB.

1 2. OupeaeJreHue MorrlHocrrr roKa JraMrrbr la;aKaJrvrBaHrz.fl.

13. I4syreHr{e 3aKoHa Orvra Anr roJrHofi rleuu.

14. Oupe.qeJreHlre yAeJrbHoro conporrrBJreHl{.f, Marepu€ua,vr3 Koropofo cAenaH

npoBoAHHK.

15. OnpeaeJreHr{e rroKa3areJrs npeJroMJreHut creKJra c noMorrlbro

nirocKorrapaJlJleJrbHofi uracrunu.

16. Oupe4eJreHlre AJrLrHbr cserosofi BoJrHbI c rroMorqrro 4nQpaKrlLroHHofi peruerrz.

17 . IdsyrcHrae rpeKoB 3ap.f,xeHHbrx qacrlrrl.

Teuu rparffrqecKrrx pa6or

J\! pa:4era HassaHue pa3AeJra Nr n/p Tenaa [paKTuqecKoro 3aHflTLTs.

(peurenue gaAa't, kT3freHue nosofi

TeMbr, cocraBJrenze o6o6qaroqux
ra6luq, sa6ruoAe HLre 3a Qusruecrrauu

'BJIEHII'IMVI 
V LIX OTLICAHLIE Z,UP. )

I Knneuarrara 1 PaenouepHoe ABrlDKeHrie reJra rro

OKPY)KHOCTLI.

2 P ac.{erHrr e galla'qn rlo KLIHeMaTI{Ke

2 ,{vnauuxa
a
J llepnufi 3aKoH Flrrorona.

l4ueptluartbHar crrcreM a orcrrera.

4 B:anuo4eficrsue rel. Cula. flpnnqun
cy[eprro3LrrJlru cun

a
J Cznrr B rrpupo4e 5 Cuna yrpyrocru. 3axoH fyrca.

6 Cuna rpeHu.q.

4 3aronrr coxpaHeHr4.f, 7 MexaHz.recKar pa6ora

8 Pa6ora cuJr rrxre cru, ynpyrocrr4

vTpeHLrs..
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Mexann.IecKue

KONCOAHH'I II BOJIHbI

9 MexaHnqecKrre xone6anus.

C eo6oAurre rore6 aHkrs..

Mareuatpr.recrllfi M€UITHLIK.

flpyxusnrrfi Naa.f,rHur.

l0 Mexann.recKlle BoJIHbI.

6 Ouroerr MKT 11 XaparrepucrlrKrr crpoeHl,It Belr{ecrBa

(uacca, pa3Mepbr MoJreKyJI, Korl{qecrBo

seqecrsa).

L2 Crpoenue ra:oo6pa:Hbrx, xI4AKIIX rI

TBepAbIX TeiI.

7 llaprr, x{LrAKocrb r{

TBepAOe TeJrO

13 flosepxHocrHoe Har{}KeHr{e.

T4 KpucmrulrqecKrre u auopdnbre rena

8 Tepuo4zHaMr4Ka 15 Anua6arHufi npoqecc.

L6 Teurosrre ABr{rarenn u oxpaHa

oKpyxarculefi cpeAu.

9 3nerrpocrarllKa t7 llpono4nprKlr B sneKTpocrarr{trecKoM

TIOJIE

18 ,{nenerrprrKlr B gneKTpocrarurrecKoM

noJre.

10 llocroxnnrrfi ror t9 CoeAnneHufl rrpoBoAHLrKoB.

20 Pa6om H MorrlHocrb roKa. 3axon

Axoyns - Jlenqa.

2l SreKrpn.recrufi ToK B r€Bax.

22 llonynpoBoAHr4KoBrre upn6oprr.

11 Marnzrsoe rroJre 23 Marnutrroe [oJre.

24 Marnurnrrfi noror.
T2 3rexrpouarur4THoe

IIOJIE

25 HanpaueHlre LrHAyKr{noHHoro roKa.

llpaslrro JIeHrIa.

26 @oprr,ryna Toucona. r{acrora g/M

rcore6anufi.

27 lleperuennufi srerrpuqecKufi rorc.

28 llponsnoAcrBo, repeAaqa Lr

uorpe6reHl{e 3neKTpu.recrofi gHepruu.

29 flonsrne o reneBr{A envrv.

13 Ourur<a 30 Ouru.recxue nplr6oprr.

31 Pa^srz.rHHe BI{Abr

gneKTpoMarHlrrHbrx nslyrenzfi
u ux csoircrBa. lflxara

3JIeKTpoMarHr{THbrx uaryrenufi .

I4 Crpoeuue aroMa.

KnaHrosas Qusura.

32 llpuueuenue Soroe$$erra n

TEXHI{KE.
4.,
JJ Sneprus cBfl3r4 flApa.

34 I{enHax s.AepHafl. peaKrlr4r.

,I[enesue f,Aep ypaHa.
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35 flgepnat gHepl'eruKa, ee

SKOJrOfr.IqeCKI4e npo6neurr.

15 9sorrouu.fl
Bcerennoft.

36 ConHe.rHag. cucre:lr.a.

37 Teplao.sAepnufi cI{HTe3.

Llroro: 37 .racos

s. BrdAbr cAMocroflTEJrbHofr PAEOTbT IIO vtrEEHOfr WICIJII/iTIJII4HE
(OI{3I{KA>

i\b
pa3.ueJIa

HagsaHue pa3AeJIa Teua caMocrof,renrnofi pa6orrr

I KraHeuarrErca -6 q. OupeAeneHr{e npoerrlufi LI MoAyJIt BeKTopa

Pacqernrre 3anaqu Ha orHocLITeJIbHocrb ABLIXeHUS

Pac.rer cpeAHefi cKopocrn

Peruenue 3a4aq Ha [ptMorunefiHoe
paBHoYcKopeHHoe ABIDKeHLIe

Peruenue 3aAarr Ha paBHoMepHoe ABIax(eH?Ie rena

TIO OKPYXHOCTII.

Peruenue 3aAarr sa 6atnucrurlecKoe ABuxteHLIe

2 ,{uuarrama-4.t. Peruenue 3aAaq

TEJI

na oco6eHHocru B3aLrMo.IIe itcrs.ufl

Peurenrae 3aAaq Ha rrpl{MeHeHl{e 3aKoHoB FfuroroHa
a
J Currr B rlpllpoAe -4 \. Peruenue 3aAaq Ha ABrrxeHr{e reJra noA AeftcrBkIeM

HeCKOJIbKLIX CIIJI

Peruenne 3aAaq Ha 3aKoH BceMLTpHoro rgroreHllt
Peruenpre 3aAaq Ha orrpeAeJreHLIe Beca reJla,

.rlBHxyrUefoc.n c ycKopeHl{eM

Pac.rer clrirbr rpeHl{t

4 3aronrr coxpaHeHus. 4'r. Coo6ulenue-peQepar <<VcuexLI crpaHbl B ocBoeHI4lI

KOCMI{qeCKO|O npOCTpaHCTBD)

Peurenne 3alLaq Ha 3aKoH coxpaHeHnfl.vv'rrynbaa

Peruenrae 3aAaq Ha 3aKoH coxpaHeHkrs.oHepfutr

Peruenne 3aAaq Ha pacqer MorrlHocrrr z pa6omr n

MEXAHI{KC

5 MexaHnqecKue

rone6anraf, I{ BoJIHII q.
Coo6ulenue: <<florfreHlre u rpuMeHeHr{e

YJIbTPU}3BYKA)

C oo 6utenue : <XapaKTepucrlrKn 3ByKoBbrx BoJrH>)

Peurenne 3a&a'q^ Ha rapMoHraqecKlre r<ore6auus

Coo6rueuze: <<Ceoficrsa MexaHurrecKkrx BoJrH)

llpesenraqus <<3syKoBbre BoJrHbr))

6 Oqrosrr MKT -7 q. Peruenpre 3aAarr Ha pacqer BeJrlrqrrH,

xapaKTepn3yroulux MoJreKyJry

Cocrasrenne ra6nrrrlbr rro cpaBHeHlrro arperarHbrx

cocrorHr,rfi seuecrsa
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Peruenue 3aAaq Ha ocHoBHoe ypaBHeHue MKT

Coo6qenue o6 r{cropl{u ueo6pereHl{.f, repMoMerpa

llpegenrarllrf, ro reMe : <.{n$$ysur>
Peruenue 3aAaq Ha nplrMeHeHue ypaBHeHuf,

COCTOSHI4'I I,I.IIEAIIbHOIO TA3 A

Peurenue rpa$uuecKlrx 3aAarr

7 llaprr, xorAKocrb Lr

TBepAoereJlo-5.r.

Coo6qen kre urrkr rrpe3eHrarlus : ((BuAbr

.qe$oprraaqufi reepAbrx reJD)

Coo6qenue <<Y.rer Lr [plrMeHeHue cuaLrrrBantrs. kr

KarrunJurpHocrlr e 6rrry r4 TexHrrKe)

Coo6rqeHne <<I4sMepeHue BnaxHocrrr

frlfpoMeTpoM)>

Peuenue 3a,uaq Ha 3aKoH fyra
CocraereHne ra6rurlbr: <CsoficrBa

KpprcTannuqecKlrx n arraopsHbrx TeJr))

8 TeprvrogunaMnra -5 .r. Coo6qenvre vru [pe3eHTarlufl rro ucropvwr

OTKpbITII{ IIepBOIO 3aKOHa TepMOAI4HaMLIKLI

Coo6qenue <<flpznqnn gefi c rBvrfl pe€LnbHbrx

TerrJroBbrx ABr{rareJrefi (uaponofi , rap6roparopnrrft ,

Au3enbHbrfi , pearcruenrrfi )>>

Peruenne 3aAarl Ha rrpuMeHeHr4e rrepBoro 3aKoHa

TCPMO.{LIHAMLIKH

CocrasneHue ra6nrnqrr <<TenJroBbre ABr{rareJru Lr r4x

xapaKTepI{cT}rKrD)

Coo6qenne <<TennoBbre ABr.rrareJrkT lr oxpaHa

oKpyx(anqefi cpeAro>

9 3lexrpocrarurca-6 q. C oo6qeruEe <<I4croplr{ orKp brrvrfl 3aKoHa Kylos a>

Coo6qenue <<Crarr{qecKoe greKTpr/FrecrBo Ha

crryx6e rreJroBeKD)

Perueurae 3aAaq Ha 3aKoH Kylona llpeseuraqur
<<KonAencaropbr H Hx rrprrMeHeHlre)

Pac.refirrre 3ap.a'c'uHa

SneKTpI4rIeCKOfO IIOJIT

Harrprlr(eHHocTb

PerueHze 3aAaq Ha pacrrer pa6orrr r4 oHeprLrr4

SleKTpr{qecKoro rroJlf,

10 flocro.f,HHufi rox- 11 .r. Coo6ulesue <<OcsoBHbre rroJroxeHr{{

Kraccuqecrcofi oJreKTpoHnofi rcopzu (ourrru
ManAenuuraMa n flanalercu, Crro apra vr

Tonuena)>>

Peruenue 3a,{aq Ha 3aKoH Orua Ans yqacrKa rlenfl
Peruenne 3aAaq Ha 3aKoH Oua ans uonuofi uerrr4

Coo6qenue <<CnepnrpoBoAr4Mocrb>

Peuenue 3aAaq Ha pacurupeHlre [peAeJroB

LI3MepeHUr aMrlepMeTpa r4 BonbTMeTpa

Peruesue 3aAarr Ha 3aKoHbr Kzpxro$a
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llpeseHrauras (( 3neKTpLIqecKufi ror B MerarlJlax)

llpegeHrarlIEs <SreKTpuqecKufi rox B BaKyyMe)

flpesenraqus <3neKTprrqecKnfi rorc s

IIoJrynpoBoAHuKaD

lloeseHrauns <<3reKTpuqecKnfi ror B ra3ax)>

llpesenraqnx <<3reKTpuqecKzfi ror s
SJIEKTDOJII{TAX)

1l Marnuuroe noJle - 4.r. C oo6 qenue <<Marru{THbre csoft crsa BerrlecrBa)

Peurenze 3aAaq Ha rrpkrMeHeHlre ilpaBnlra

6ypas.rur a 14 rrr,aBura renofi pyKr{

t2 SrerrporvrarHlrrHoe rrone

-9.r.
Coo6rqeHue <<I,Icropprr orKpbr rufl, flBrreHun
gneKTpoMarnnrnofi uHAyKrILr rr)
Peurenue 3aAaq Ha 3aKoH gneKTpoMarHraurofi

IIHAYKIII{LI

Peurenze 3aAaq Ha pacqer 3AC caMor4HAyKr\hLr,

I4HAyKTI4BHOCTI4 rr gHeprHr4 MaTHLTTHO|O UOJrf,

Peurenne 3aAaq Ha pactrer xapaKTeprrcrtrK
gneKTpoMarHurHbrx role6anufi

Peruenue 3aAaq Ha nepeMenurrfi greKTpuqecrufi

TOK

Coo6uleHue <<Tpanc@opuaropu

rrpuMeHeHr{e)

LI r4x

Coo6rqeHue <IlpzrraeHeHre roKoB nrrcorofi
tIaCTOTbI B TeXHLIKe LI MeAUqUHe)

Coo6uleHue <<Orxpbrrlre gJreKTpoMarHurHbrx

BOJIH)

Peruesue 3aAaq Ha paALronoKarlr{ro

13 Ourura -7.r. Coo6rqenue <<I4sMepeHkTe cKopocrr4 cBera)

llpes eHraqux <<Jluu:rr>>

Peueuue 3aAaq na,rydpaKuuro cBera

Peruenue 3aAaq Ha nocrpoeHur B JruH3ax

Peuenue 3aAaq na fiopuyny roHrofi JruH3br

Coo6rqenne <<OnruqecKne npu6oprr>>

3auolnen ne r a6 tuqu <<Lflrala 3neKTpoMarHHTHbrx

usrrreHr,rfi)

T4 Crpoenue aroMa.

KeaHrosasSz:urca-9.r.
PerueHue 3aAaq Ha ypaBHeHrre 3finurrefiHa Anfl

6oros66erra
Peruesze 3aAaq Ha orrpeAeJreHr{e cocraBa r^qpa

aToMao 3Hepfl,[4 cBfl3n

llpeaeuraqux <Jla:epbr 14 r,rx rpLrMeHeHr{e)

3arolnen ue ra6tuqrr <EcrecrBeHnat
paAI,roaKTr{BHocTb))

Perueuue 3aAaq Ha 3aKoH paAlroaKTkrBHoro pacflara

Peruenne 3aAaq Ha flAepHbre peaKulru
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Coo6qenne <dlpuueHeHue p a4vo aKTvrBHbrx

I{3OTOIIOB B HAYKE I4 TCXHI{KC)

flpesenrallius. <<flAeplc.afi. oHeprnr B MlrpHbrx rlenrp)
flpesenra\us <6.AepHa.f, sHepreruKa H

oKppKarouaf, cpeAD)

15 SsorrorlkTr Bcerennofi -

4\.
llpeseHraqlr.f, ( JIyHa))

llpes eHrauus <<flnanerrr Comre.rnofi cucreMbr>)

Coo6qenne <<rlepubre Abrpbr))

Coo6uenue <<Marue reJra CorureqHofi cucreurr>>

Ifroro: 90.racoe

Teu rr peQeparon (Aorcla4on), rrHArr BuAyaJr bnbrx r poeKToB

. Alexcan4p fpuropbeBuq Croleron 
- 

pyccKr.rfi @u:ux.
. AnercaHAp CreuanoBllq llouon 

- 
pyccKlrfi yrenrrfi, zso6perareJrb paAlro.

. Alrrepn uwrBnafl. gHeprerlrKa.

. Arycru.recKLre csofi crea uony[poBoAHlrKoB.

. Augpe Mapu Anauep 
- 

ocHoBorroJroxHr{K gJreKTpoAr{HaMLrKr4.

. Acunxponnrrfi ABr.rrareJrb.

. Acrepou4rr.

. AcrponoMrlf, Haruux 4nefi.

. AroN,rHa.s Qu:ura" I,Isoronrr. llpnrraeHeHkTe paArroaKTr.rBHbrx r{3ororroB.

. EecrouraKTHhre MeroAbr KoHTponr reMrreparypbr.

. EunorrpHbre rpaH3ucrophr.

. Eopuc CeMeHosu\ f,:rco6u- Qzsur< u rEao6perareJrb.

. Beila.rafi uue orKp brrkrfl, Qn:uxll.

'Bu4rr sneKTpLIqecKI4x puBp.rAoB. 3rerrpuqecKr4e pa3pf,Ahr na cnyN6e qenoBeKa.

. Bxnxlrtue 4e@erroB Ha QnsuvecrrEe ceoficrBa Kprircr€urJroB.

. BceleHu€ur n reMHas,MarepLrfl,.

. faluneo faru.nefi 
- 

ocHoBareJrb roqHoro ecrecrBo3HaHnfl.

. ,{anxerude reJra nepeMeHHofi rraaccu.

.,{uQpaxrlns B naruefi )Kr43Hr.r.

. XrE4r<ne {pucraJrnbr.

.3aroHu coxpaHeHl4t B MexaHI{Ke.

. 3ua.reHlre orKpbrruit I attutrcs.

'?Iropr Bacuruesnu Kypuar Qusux, opraHlr3arop aroMHofi nayrrE Lr rexHuKtr.
.I4caarc Hrrorou 

- 
co3AareJrb KJraccv.recKofi Sz:nru.

. I4cnom3oBaHr{e sneKTpogHeprrar{ B TpaHcrropre.

. Kn ac cuS r4Kar\krfl , 14 xap aKTep ncrvrKr sJr eM e HTap Hbrx q acrr4 rI.

. KoucrpyKrlr4oHH€ur [poqHocrb MareprraJrav ee cBr3b co crpyrrypofi.

. JleonapAo Aa Busqu- yueuufi u u:o6perareJrb.
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. Maftru @apa4efi 
- 

co3AaTenb fleHur o6 snerrpoMaIHIaTHoM [oJIe.

. Marc flnanr.

. MeroArr na6nroAenvrfl. vr perrrcrpaquvr paAuoaKTlIBHbIX tl3Jlf{eHutrt u qactur\.

. Mnxaur Bacnnrernq JlouoHocoB 
- )rreHblfi suquKrorleAl{cr.

. MoAeru aroMa. Onut Pesepfopaa.

. Mornus 
- 

r€t:oBblit pazpry, B rIptIpoAHbIX ycJloBatx.

. HanorexHoJrorrru 
- 

MexAr{crlulruHapsas o6tacru SynAaMeHT€IJIbHofi u npLIKJIaA

nofi uayxu u TexHLIKI{.

. Hzrcora Tecna: )KLt3Hb r.r neo6rr.rafinrre orKpblTl{f,.

. Huronafi KonepnnK 
- 

co3AareJrb reJrr{olleHTpuqecKofi czcreubl Mupa.

. Huruc Eop 
- 

oAI4H I{3 co3Aarelefi coBpeMeHnofi @n:urra.
. O6sscHeHrre Qorocnnre3a c rolIKlI3peHuf, Qzer,mu.

. OnruqecKrre flBrrentrfl. B IrprlpoAe.

.IepeueHnrrfi gJreKTpl{tlecrurfi ToK rr ero npI{MeHeHI{e.

. llnagua 
- 

qerBeproe cocrof,Hue BelrlecrBa.

. flnaserrr Conneqnofi cncreMbl.

. IIorrynpoBoAHI{KoBbIe AarquIKI{ TeMneparypbl.

. fIprEueHeHI{e lIoIAKux KpLIcr€rnJIoB B rIpoMbIIrrJIeHHocrLI.

. flprEueneHr{e rAepHbIX peaKropoB.

. flpnpo4a QepporraarHerl43Ma.

. flpo6neMbl gKonorlru, cBr3aHHbIe c r{crroJrb3oBaHlleM TennoBbIX MaIuuH.

. flpoussoAcrBo, [epeAaqa H ldcrloJrb3oBaHue gJleKTposuepfl{l4.

. flpoucxo)KAeHl4e Conneqnofi cucreurr.

. flregoereKTpnqecrnfi stf$eKr ero npuMeHeHre.

. Pagsurue cpeAcrB cB.lt3n vpa4no.

. PearrusHble ABlrarenvu ocHoBbI pa6oru reunosofi MaIrrlIHhI.

. PeHrresoBcKlle rysu. Vlcropux orICpbITHt. flpuueneHrle.

. Pox,{eHue rr gBoJIIoqLIf, snes4.'

. Ponr {uonroncKoro e pa^:nIEr*rl{ KocMoHaBT}rKI4.

. Cser 
- 

gneKTpoMarHlITH€uI BoJIHa.

. Ceprefi flasronuu KoponeB 
- 

KoHcrpyKTop I,I opraHu3arop rpoI,I3BoAcrBa paKerHo

KocMllqecnofi rexuurn.
. CospeMeHH€tf, crryTHrlKoBttfl cBt3b.

. CospeMeHHbIe cpeAcrBa cBfl3vl.

. Connue 
- 

ncrorrHtlK xI{3HrE na 3errane.

. TpancQopMaropbr.

. Ymrpa:nyr (nolyregue, csofi crsa, rprrMeHeuue).

. Yupasnfleurrfi TepMosAepHuft clIHTe3.

. YcxopureJrl,I 3ap.flxeHHbrx qacrl,tq.

. @ngur<a rr My3bIKa.
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. Okr3uqecKue cBoftcrBa arMoc$epbl.

. @otoereMeHTbl.

. @oroeQ{ert. llpuueneHlle tBJIeHux SoroeQ$erra.

. Xauc Kpnctuan 3pcre4 
- 

ocHoBorIoJIoXHrIK gneKTpoMarHeTI{3Ma.

. 9epnrre AbIpbI.

. lllxara sireKTpoMarHrITHbIx BoJrH.

. SronoruqecKlae upo6nerrau rI Bo3Mo)KHbIe rlyrrl I'Ix perxeHllt.

. SrerrpoHH€ul [poBoAI,IMocrb MeraJIJIon. CnepxnpoBoA]IMo crb.

. 3uurufi XpucruanoBllq JIeHq 
- 

pyccKtlfi Qusvr.

6. TPEBOBAHAfl K PE3YJIbTATAM OEYTIEHI4q IIO YIIEBHOII

roICq UIIJIIIHE (OI43I,IKA)

OcsoeHze coAepxaHnx yre6Hoft AucqunJII{HbI <<@zsI,IKa>) o6ecnequBaer AocrlDKeHLIe

cryAeHTaMlr cJIeAyIoqI4x p$yJrbraroB :

O JIIIIIHOCTHbIX:

-rryBcTBo fopAocrr{ }r yBa}KeHr,rs K rrcTopvvrvr AocTTDKeHI{;IM oTerlecrseHHoft

Qu:uuecrcofi uayrn; QnsuuecKl,I rpaMorHoe noBeAeHI,Ie n upoQeccuonalrnofi

Ae.f,TeJrbHocru u 6ury npu o6palrleHurt c npu6opaMvr n ycrpoficrBaMl4;

- roroBHocrb K rrpoAonKeHuro o6pasonanr4s. u noBbIIIreH vIA KBarruQuxaquu n

u:6pauHofi upoSeccuoH€rJrbHofi AesrenbHocrrl ra o6reru.IBHoe oco3HaHLIe ponu

Susruecrrx KoMrIereHIIufi s gToM;

- yMeHLre rrcnoJrb3oBarb Aocru)Kenlzlr coBpeMeHnofi Qurnvecrcofi lrrayKn kr

(pnsruecrurx rexHonorufi Ans, rroBbrrrreHr'rs co6crneHHoro I{HTenneKTy€trlbHoro

pa3Burr4s, e nu6paunofi npoQeccuoHaJlrHofi Ae.f,TenbHocrl,I;

- yMeHLre caMocrorreJrbHo Ao6rrsarr HoBbIe aw, ce6x $usnrecxr4e 3HaHr4A..

Lrc[oJrb3yr AJrr groro AocryrlHble ucroqHurcn unQopMar\uvr;

- yMeHr,Ie BbIcTpaI{BaTb KoHcTpyKTpIBHbre B3aI{MOOTHOTTIeHI{,I B KOMaHAe nO peUeHkTIO

o6qnx 3a1a.r;

- yr\{eHue ynpaBJrf,Tr csoefi uo3fiasarelruofi AetreJrbHocrbro, [poBoAurb

caMoorleHKy ypoBHf, co6crseHHoro rIHreJIJIeKTyaJIbHoro pa3Burufl;

O PTETAIIPEAMETHbIX:

- ucrroJrb3oBaHr4e pa3rHqHbrx Br.rAoB rro3HaBaTeDnofi AetTeJIbHocTrI AJIf, peIIIeHIATI

Qnsuvecrux 3aAarr, [p[MeHeHne ocHoBHbrx MeroAoB rIo3H aHvfl, (Ha6mo4eu nr,

onucaHut, I{3MepeHLIt, sKcuepunaenm) AJII E3rr elokrfl. pa3nI,FIHbIX cTopoH

o4pyxarcutefi ,qefi crBlrreJlbHocrll;

- lrcnoJrb3oBaHr4e ocHoBHbrx r,rHTeJrJreKTyarlbHbrx olepaqufi: rocraHoBKkrsaAa'v.vr,

Q oprvrylup oBaHus. n{tl ore3, aHaJfir3a }I cIrHTe3 a, cp aBHeHnx, o 6 o 6 q envts, )

cucreMarla3arlvtur, BbTflBJIeHI{.f, npuquHHo-cneAcrBeHHblx cnrseft, noucKa aH€ulofoB,

{oprraylupoBalus. BbrBoAoB AJrr r{3frennfl.pa3rl{qHblx cropoH Susn.recxux o6terton,
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flBneHuir u [poqeccoB, c KoropbrMl,I Bo3HI,IKaer HeO6XOAIIMOCTb CTaTIKI{BarbCt B

rpoQeccuoHaJlbHoft cQepe;

- yr!{eHr,re reHepupoBarb rrAeu }r o[peAeJrtrb cpeAcrBa, neo6xo4LtMble Nrr.vx

pealLI3aIIuH;

- yl![eH]re I{crroJrb3oBarb pat:nuqHbre }rcrotlHrlKkr NIr non}ruIeHrlx Qnsu.recrofi

uHQoplaaquu, oIIeHrIBarb ee AocroBepHocrb;

yMeHr{e a*aJrr43upoBarb }r rrpeAcraBJrrrb unQopvraql{Io B p€BrI{qHbIx BI{Aax;

yr\{eHr{e rry6lu.rHo rrpeAcraBJrrrb pe3yJlbrarrr co6crseHHoro uccJleAoBaHvtse Becrrl

ArrcKyccuu, AocrynHo u I'apMoHuqHo coqerat coAepx(aHne n Qopurr

rrpeAcraBrseuofi uHQopuaquu ;

.IIPCAMETHbIX:

- cQoprrarEpoBaHHocrb npeAcrasneHufi o poJrrd u Mecre Qzsrarz B coBpeMennofi

uayruofi Kaprr{He Mupa; noHr{MaHue Qusnvecrofi cylrlHocru Ha6ruoAaeMbrx Bo

BceleHnofi.suenufi, ponu Sururu n QoprraupoBaHl{u Kpyro3opa u SynrIlzoHamHofi

fpaMoTHocTI{ rIeJIoBeKa AJrf, peIIIeHIIt npaKTnqecKllx 3aAaq ;

- BJIaAeHrre ocHoBorroJrafaroqututu $uzuqecKHMr{ [orrflTrrrMrr, 3aKoHoMepHocT{MLI,

3aKoHaMlr r,r reopurMr.r; yBepeHHoe ric[oJrb3oBaHl4e Qnsnyecxofi repuIEHoJIonrI,I I4

CI{MBOJII{KII;

- BJraAeHr{e ocHoBHbrMrr MeroA€tMr,r HafrHoro tIo3HaHI{t, I4cnoJrb3yeMbIMI{ a @usure:

na6moAeHr{eM, orrvcanueM, }I3Mep eHLI eM, g Kcnep uM eHTo M ;

-yMeHr,rr o6pa6aruBarb peynbrarbr H3MepeHufi, o6napyxorBarb 3aBlrclrMocrb Me)KAy

SnsnvecruMlr BeJrr{rrvrnaMvr, o6Lf,cH.nrb noJrfreHHble pe3yJlbrarhr I{ Aenarb BbIBoAbI;

- c Q oprranpoBaH Ho crb yMe H I,It peur arb Q nsnrecrc ne 3a.plaqkr;

-cSoprr,rnpoBaHuocrb yMeHlrrr [pr,rMeHrlTb rroJrfreHHble 3laa-rttrs, Ans, o6rscnenvrs

ycnonufi nporeKaHun $usvnecKr{x ssneHllfi B [pupoAe, npoQecclroHzurbHofi cQepe z

AJIf, IIp I{H flTVIfl , [paKTIArI e CKI/IX peIXeHuI{ B IIOBC eAH OBHOI{ }KH3HI4 ;

-cQoprrarapoBaHHocrr co6crseusofi rro3rrrluu ro orHorueHuro x Qusnuecrcofi

r,rHQoprr,raqnr4, [or)rqaeuofi I{3 p€l3HbIX LIcroqHpIKoB.

7. Kpr4TEpr,ru ouEHKrI 3HAIrr4rI, yMEHrIrr, HABbIKOB

OEyIIAIOIIIUXCfl fIO yIIEEHOII TICIIUIIJIIIHE (OII3IIKA> Oqenrca

ycrH brx orBeroB o6y.raroulnxcfl .

Oqenra 5 crasnrc.f, B ToM cn) rae, ecJII,I o6yraroquitcs, noKa3brBaer BepHoe

rroHuMaHue Queuvecrofi cyrrlHocrra paccMarpuBaeMbrx ssreuuf4 u 3aKoHoMepnocrefi,

3aKoHoB u reopufi, Aaer rorrHoe o[peAeJrenr4e 14 LrcroJrKoBaHHe ocHoBHbrx r-or^sruitu

3aKoHoB, reopufi, a rarcKe rrpaBrdJrbHoe o[peAeJIeHLIe Qu:uuecrlrx BeJrlrqvrn)vrx

eAr.rHr{rl u cuoco6oB }r3MepeHuA; rrpaBr,IJrbHo BbInoJIHf,er qeprexu, cxeMu u rpaQzrn;

crporlT orBer no co6crBeHHoMy rrJrarry, colpoBoxAaer paccKur3 HoBhrMr{ [pr.rMepaMrir,

yMeer npr{Menrrb 3HaHI4.fl e Hoeofi cnryar\un rrp]r BbInoJrHeHLIrr upaKTruecKlrx

sa4anuir; Mo)r(er ycraHaBnuBarb cBr3b Mex(Ay Lr3fraeMbrM Lr paHee Lr3freHHbrM



Mareplr€rJroM rro Kypcy $nszrcu, a ranKe c MarepualloM, ycBoeHHbIM rlplr vl:yqeHnu

Apyrux rpeAMeroB.

OrIeHna 4 crarlnrcr B ToM cJDnrae, ecJrr,r orBer o6yraroqeroc.f, yAoBnerBopter

ocHoBHbrM rpe6onauutM K orBery Ha oIIeHKy 5, no 6eg ucuorb3oBaHl{fl

co6crBeHHoro rrJraHa, HoBbrx lpr,rMepoB, 6es npuueHeHl{tr 3Hauvir s Hoeofi crTya\uLr,

6es ucnorb3oBaHlrr csxseft c paHee r{3freHHbIM Marepu€uloM, ycBoeHHbIM rlptl

r.r3freHlrr4 Apyrlrx npeAMeroB; ecnu o6yraroquircs, Ao[ycrLIJI oAHy ouru6ry Lrlru:ae

6olee AByx HeAorreroB r{ Moxer }rclpaBrrrb lax caMocrotreJlbuo IIJITI c ne6olrruofi

noMorrlblo [penoAaBaTe[fl..

OqeHrca 3 crasurcr B ToM cn) rae, ecJru o6yraroquitcs upaBlrJlbHo IroHLIMaer

Qusuuecryro cyrrlHocrb paccMarpr4BaeMblx sr'relauir LI 3aKoHoMepHocrefi , uo e

orBere r.rMerorcr orAenbHbre npo6erbr B ycBoeHI{I4 BonpocoB Kypca Quauru; ne

rperurrcrByer AaJrbHefitueuy ycBoeHl,Irc rporpaMMHoro Marepu€ula, )rMeer

upl{MeHf,Tb noJryqeHHbre 3HaHaf, npl{ pelueHHr{ npocTbrx 3aAaq c ucronb3oBaHueM

roroBbrx Qop,rryn, Ho 3arpyAHterct rIpI{ peruennu3aAav., rpe6yroqux

npeo6pasoBaHvrs. HeKoropbrx Qopuyn; Aorrycrur He 6oree oAuoft rpy6ofi u oAnofi

nerpy6ofi orttu6tan, ne 6olee AByx-Tpex nerpy6ux HeAoqeroB.

Oqeura 2 crar;lacr B ToM c.lr5 rae, ecJru o6yrarorqufics, He oBJIaAeJI ocHoBHbIMI{

gnanuflMpr B coorBercrBnu c rpe6onanunuu r,r Aorrycrun 6omme oruz6or vt

HeAoqeroB, qeM neo6xoAtEMo AJIS oqenxu 3.

Oqenrca [rrcbMeHnblx KoHTpoJrbHbIx pa6or.

Oqenrca 5 crasurcx:a pa6ory, BbrnoJrHeHHyn rroJrHocrbro 6e: oruu6ox u HeAorleroB.

Oqenrca 4 crasurcx:a pa6ory, BbrrroJrHeHnyro noJlHocrblo, Ho npvloaJrkrqnu He

6onee oAsofi orupr6xn Ii o.{Horo HeAorlera, ne 6olee rpex HeAoqeroB.

Oqenra 3 crasurct zapa6ory, BbrrroJrHeHnylo na2/3 scefi pa6oru rpaBklnbHo vfipr

rplr AonyrqeHvrkr ne 6olee oAsofi rpy6ofi oruu6ru, ne 6onee rpex Herpy6rrx otun6or,

oAuofi nerpy6ofi orulr6ru r.r rpex HeAotleroB, tlpu laaJwrqvrvr qerblpex-rrflTkr

HeAoqeroB.

Oqenrca 2 crasnrct zapa6ory,b rcoropofi qrrcro oruu6or Ir HeAorreroB [peBbIcrIJIo

HopMy AJUI orleHwt3 unu [paB]rJIbHo BbIrIoJIHeHo MeHee2l3 pa6oru.

Oqenrca .na6oparopHbrx pa6or.

Oqenrca 5 crasI,rrcr B ToM cJrfrae, ecJIrI o6yrarorqnitcx BbItIoJIHLIn pa6ory B TIoJIHoM

o6reue c co6moAeHueM neo6xoAnuofi uocreAoBareJrbHocrLt rrpoBeAeHrarr orrbrroB r4

Lr3MepeHn fi ; cannocrorreJrbHo r{ paqr{oH€rJrbHo MoHTlrpyer neo6xoAlrMoe

o6opy.uoaanvre; Bce orrbrrbr rrpoBoAr,rr B ycJroBvrflx !r pe)rorMax, o6ecneul,IBarorllirx

[oJryqeHpre [paBr{nbHbrx pe3yJrbraroB rr BbrBoAoB; co6moAaer rpe6on a:rtvs, npaBI,IJI

6egouacsoro rpyAa; B orqere rrpaBr4nbHo r,r aKKyparHo BbrrroJrHrer Bce 3ar:vrcpr,

ra6lraqrr, pucyHKr,r, qeprexn, rpaQuru, Bbrq[creHLrn, npaBvtJrbHo BlrnonHter aHaJIIl3

[orperrrHocreu.
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OrIeHxa 4 crasnrc{ B ToM cJD rae, ecJrrr o6yraroquitcx BblrroJrHun pa6ory n

coorBercrBnu c rpe6onautrflMr K orIeHKe 5, no Aorlycrl{Jr ABa-Tptt HeAoqera, He

6oree oAnofi nerpy6ofi oruu6ru rr oAuoro HeAoqera.

Oqenrca 3 craeurcf, B ToM crfrae, ecJII{ o6yraroquitcs, BbIrroJIHIrtn pa6ory He

rroJrHocrbro, Ho o6reu BbrrroJrHengofi qacrl{ TaKoB, qro rlo3BoJlter rIoJIfrHTb

rrpaBranbHbre pe3yJrbTaTbr r4 BbrBoAbr, ecrv B xoAe [poBeAeHI,It oIIbITa u raeuepenufi

6:';utu AorryrlleHrr o lru6ru.

OqeHra 2 crarlurcr B ToM cJr) rae, ecJrr{ o6yraroquitcs, BrITIoJIHI{JI pa6ory ne

noJrHocrbro n o6reM BbrrroJrHennofi pa6oru He no3BoJlser cAeJlarb npaBuJIbHbIe

BbrBoAbr, BbrqncreHut; na6ntoAenufl, rrpoBoAl,Inucb HenpaBuJIbHo. Bo ecex cnfr€utx

oqeHKa cHlrxaercfl., ecrvt o6yraroquitcs, He co6rro4an rpe6orianuir upaBlan

6esonacHoro rpyAa.

[epe.reutr oruu6on.

[. Ipy6ue oruu6rcn.

1 . HesHaHrle orrpeAenenuft ocHoBHbrx nonnruit, 3aKoHoB, rrpaBuJr, noroxeHufi

Teopun, $opttnyr, o6qeupuHrrbrx crIMBoJIoB, o6ouraveluus. @usIEvecrux BeJILIquH,

eAuHr{r{y r,r3MepeHl4t.

2. HeyueHr,re BbrAeJltrb B orBere rJIaBHoe.

3. HeyrraeHr{e npuMeH.f,Tb slnanurfl. AJr.f, perueHns,3aAaq u o6rscuenus, Susuvecrrx
xntrcnuit; H errpaBlrnrno c S opMyJrr{p oBaHHbre Borrp o c br, 3aryaHvs. r4Jr Lr H e B ep Hbr e

o6rscHeHus.xo4a r{x perueHvrs,laegnaHue [pueMoB perueHurl3aAarl rro aHaIIoTLILI;

otuu6ru, rroKa3brBaloulr4e HenpaBHJIbHoe rIoHHMaHI,re ycJloBug.3a4aqur4rvr

HenpaBr{JrbHoe LIcToJIKoBaHve peureHu.f, .

4. HeyueHr{e qurarb r,r crpor{ru rpa$uKLI u [pI,IHIII{[rI€rJIbHbIe cxeMbl.

5. HeynaeHne noAroroBr{Tb x pa6ore ycraHoBKy unu ta6oparopHoe o6opy.uonanvte)

[poBecrrr orrbrr, neo6xoAlrMbre pacqerbr HJrr{ r{cloJrb3oBarb [onyrreHHhre AaHHbre AJrt

BbrBoAoB.

6. He6pexHoe orHorueHue r .na6oparopHor"ry o6opy4onaHlrro lr rrcMepkrrenbHbrM

npu6oparr,r.

7. HeyueHrie onpeAenlrrb rroK€BaHlrr Lr3MepureJrrHoro upn6opa.

8. HapyureHlre rpe6oaau uir rlipanz.:r. 6egonauroro rpyAa rrpu BbrrroJrHeHur{

SKCrrepr.rMeHTa.

II. Herpy6rre oruu6rcn.

1 .Hero.rHocr[ QopuyrnpoBoK, onpeAeJlenrafi , sarcoHoB, Teopufi , nusnaHHux

HerroJrHorofi orsera ocHoBHhrx npr{3HaKoB orrpeAeJureMoro noHrrr{r. Ouru6rur,

Bbr3BaHHbre neco6.nroAeHrleM ycronufi [poBeAeHHr orrbrra rdJrrrr r{3Mepeuufi.

2.Oruu6rr{ B ycJroBnrrx o6osHaqeHlr.f,x Ha np}rHll}Inl4arrbHbrx cxeMax, HerorrHocrz

.reprexefi, rpa$uroB, cxeM.

3.flponycK LtJrr{ HeroqHoe HanI,IcaHpIe HaLIMeHonaHufi eAI4HI4rI Snsn.recrlrx BeJrutruH.

4.HepaquoH€rJrbHbrfi nu6op xoAa perueHl{t.
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III. Ile.qorrerbl.

1 . HepaquoHaJrbHbre 3arrucv rtpu Bbrqr4cJreHrrf,x, Hepaq?IoHaIIbHbIe npHeMbI

Bbrqlrcr eunfi , up eo6pa3 oBaHrIfi n peure rtvrfl . 3a4arl.

2. Apz{rraerrrrrecKrae ourn6rcrE B BbrqucreHaf,x, ecJILI sru orun6rn rpy6o He I{cKax(aror

pealrbHocrb noJrrreHHoro pe3yJlbTara.

3. OrAersHbre uo{pelrrHocrlt n $opuyltupoBKe Borlpoca LIJII{ orBera.

4. He6pexHoe BbrnoJIHeHI{e zalnuceit, ueprexefi, cxeM, rpaSnron.

5. Op$orpaSu.recrne u rryHKryaIIIrtoHHbIe oruu6xu.

Oqenna ycrHbrx orBeroB yrraul[xcfl .

OrIeHna 5 crasnrcf, B ToM cJrfrae, ecJrl4 o6yraroquitcs noKa3brBaer BepHoe

noHuMaHue Snsnrecxofi cyrrlHocru paccMarpl{BaeMbrx sr.renuir }r 3aKoHoMepnocrefi,

3aKoHoB n reopnfi, Aaer roqHoe onpeAeJleHue u I4croJIKoBaHue ocHoBHbrx uonsrufi z

3aKoHoB, reopnfi, a rarcI(e npaBrrJrbHoe onpeAeJIeHI{e Qusnvecxux BeJrurrvrH) krx

eAr4Hr,rq u cuocodoB lr3MepeHvfl; npaBr,rJrbHo BbrrroJrHser qepre)Kpr, cxeMu u rpaQurcu;

crporrr orBer no co6crBeHHoMy rrJraHy, colpoBo)KAaer paccKa3 HoBbrMr{ [plrMepaMrr,

yr!{eeT rrpr4MerrtTb 3HaHr.rr e Hoeoft cvTyarrywr [prr Bbr[oJIHeHrru upaKTlrqecKax

zaganufi; Mox(er ycraHaBJrnBarb cBr3b Melr(Ay H3) raeMbrM r{ paHee u3freHHbrM

Marepr,raJroM rro Kypcy Qzsuru, a raKxe c Marepu€lJroM ycBoeHHbrM npra r{3}nreHr,ru

Apyrux rpeAMeroB.

Oqenrca 4 crasurc.f, B ToM cJryqae, ecru orBer o6yrarorqeroctr yAoBnerBoprer

ocHoBHbrM rpe6onauurrM K orBery Ha orIeHKy 5, uo 6es ucnorb3oBaHlrt

co6creeHHoro IrJIaHa, HoBbrx [puMepoB, 6es upHnreHeHllfl snaHuir s Honofi ckrryarlvrkr,

6eg ncnonb3oBaHrds cnrgefi c pauee rd3freHHbrM Marepu€rrroM, ycBoeHHbrM nplr

lr3)n{eHur{ Apyrnx npeAMeroB; ecJrr{ o6yraroqnitcx AorrycrtrJr oAHy oruu6ry r.rJrr{ He

6onee IByx HeAoqeroB u Moxer r4crrpaBrarb I,Ix caMocrorreJrbHo wrur c ne6omruofi

rroMorqbro nperroAaBareJrr.

OrIeHrca 3 cranurcfl B ToM cJrfrae, ecJrlr o6yraroqnitcs npaBranbHo rroHnMaer

S usnve c ryro cyrrlHo cr s p ac cuatprrBaeMbrx sr'nenuir rr 3 aKoH oMepno crefi , uo r
orBere nMeK)Tcr orAeJrbHbre up66enbr B ycBoeHr,rr{ BonpocoB rrypca Suezxu; ue

nperurTcTByeT AuurbHeLI[eMy ycBoeHuro [porpaMMHoro MaTepuaJra, yMeeT

IIpI{MeHtTb nOJI}nIeHHbIe 3HaHLt I npn peueHI{I{ npOCTbIx 3aAarl c I{c[oJIb3oBaHueM

roroBbrx Soprnryrr, Ho 3arpyAHrrercs rrpu perueHufi4sa4arr, rpe6yroqzx

npeo6pasoBanufl, HeKoropbrx Qoprrayr; Aorrycrr.rr He 6onee oAuofi rpy6ofi rE oAuofi

uerpy6ofi ouz6ru, se 6onee AByx-Tpex nerpy6ux HeAoqeroB.

Oqenrca 2 craslaTof, B ToM cJD lae, ecJII4 o6yraroquitcs, He oBJraAeJr ocHoBHbrMLr

3HaHr{JrM[ B coorBercrBvru c rpe6oraHusurr rr Aorrycrun 6omrue oruu6or u

HeAoqeroB, qeM Heo6xoAnMo AJrr orleHrr,r 3.

Oqeurca [rrcbMeuHbrx KoHTpoJrbHbrx pa6or,
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Oqeuna 5 craenrcnzapa6ory, BbrrroJrHeHHyro noJlHocrbto 6eg ouru6or I{ HeAoqeroB.

Oqenra 4 crar;nrct sapa6ory, BbrrroJrHeHHyrc uoJlHocrblo, Ho rlplr HaJILIquuHe

6onee oAnoft orun6ru u oAHOIo HeAOrIeTa, ne 6olee TpeX HeAorIeToB.

Oqenna 3 craeurcs.sapa1ory, BbrrroJrHeHrryp sa2l3 scefi pa6omI rpaBI,IJIbHo ulrkr

nplr AonyuleHrrrr ne 6olee o.qHofi rpy6oft ouru6rn, ue 6olee rpex nerpy6rrx otuz6ox,

o4Hoft uerpy6ofi oupr6ru u rpex HeAorleroB, rlpu llLaruqr4Lr rlerblpex-l;.flTLr

HCAOIIETOB.

Oqenrca 2 crasurcnzapa6ory, B roropofi qucro ouru6or I4 HeAoqeroB [peBbIcI{JIo

HopMy Am oqeHrcu3 unn npaBunbHo BbIrIoJIHeHo MeHee 2/3 pa6otrr.

Oqenrca .na6oparopHblx pa6or.

OqeHrca 5 crasurcr B ToM cJD rae, ecJrrr o6yraroquitcs. BrITIoJIHLII pa6ory B TIoJIHoM

o6teue c co6moAeHLreM Heo6xoAuuofi uocneAoBareJlbHocrl{ npoBeAeHl{t oIrbIToB I4

r{3MepeHr,rfi ; cauocrotreJlbHo I{ paql{oHaJlbHo MoHTI4pyet neo6xoArlMoe

o6opy.uoraHr{e; Bce orrbrrbr npoBoAr{T B ycJloBtrflx LI pexllMax, o6ecueullBaloqlrrx

noJryrreHlre [paBlrnbHbrx pe3yJrbraroB r{ BbrBo4on ; co6nroAaer rpe 6onaH ufl, \p aBr4n

6esouacHoro rpyAa; B orqere npaBr{JrbHo rr aKKyparHo BbIrIoJIHter Bce 3arrvrcr4,

ta6lraqrr, pucyHKlt, qeprelrl{, rpaQunu, BbrErrrcJleHvIg, npaBvrJlbHo BblrloJlrrter aHarII{3

IIorperuHocTen.

OqeHxa 4 crarrnrcs. B ToM cJD rae, ecJru o6yvaroquitcs, BIITIoJIHI{I pa6ory n

coorBercrBvru c rpe6onaHnslrtu K orIeHKe 5, uo AorrycrrlJl ABa-TprI HeAorlera, He

6onee oAnofi uerpy6ofi oruu6ru rI oAHoro HeAoqera.

Oqeulca 3 crasurc.rr B ToM cJD rae, ecrrr4 o6yraroquitcs, BrITIoJIHI{I pa6ory He

tIoJIHocrbIo, Ho o6reu BblrroJrHennofi qacrvr raKoB, rrro rro3BoJl[er noJlflurb

npaBlrJrbHbre pe3yJrbTaTbr r{ BbrBoAbr, ecryr B xoAe npoBeAeHl{t oIIbITa u u:uepeHufi

6unu Ao[yuleHrr ourn6rn.

Oqenrca 2 crasnTofl B ToM cJD rae, ecJrl{ o6yralorquitcs, BbIrroJIHI4r pa6ory ne

noJruocrbro n o6reu BbrrroJrHeuuoft pa6oru He no3BoJrser cAeJrarb npaBlrnbHble

BbrBoAbr, BbrqLrcreHux; na6nol4nus npoBoA[Jrrrcb HenpaBVJIbHo. Bo scex cflyqa.f,x

orIeHKa cHLDKaerc fl., ecrv o6yralour,rfi cs He co6moAan rpe6onau uit npavntr

6esouacHoro rpyAa.

Ilepeueutr ourn6on.

I. Ipy6ue oruu6rcn.

1. HesHaHLre onpeAerenufi ocHoBHbD( uotutufi, 3aKoHoB, rrpaBwr, nonoxennft

Teopn[, Qoprrayn, o6qeupuHrrbrx clrMBoJroB, o6o:nau elrtus, Qu:nvecrr{x BeJrI{qnH,

eAuHr4qy r43MepeHI,It.

2. Heyrr,reHrre BbIAeJLf,Tb B orBere HIaBHoe.

3 . Heyrr,reHrre npr.rMerrrrb g]Fralcikrfl, Aiur pelue lc.krfl, gaAaq u o6rscneHr{f, Qusuuecrnx

ralennfi; HenpaBrrJnno cQopMyJrr,rpoBaHHble Bonpocbl, 3aAartLrr I4JIu HeBepHbIe

o 6rscueH ug. xo Aa I{x peureH krfl , He3r;.aHr{e npu eM o B p eltle Hug, 3apta1 aH arl o rlatl H bIX

32



paHee peureHHblM B KJracce; orur46Kr,r, froKa3brBulroulue HelpaBuJrbHoe rroHr4MaHLre

ycn o Br4r 3al.aqv r,rJrr,r Herrp aBI4JrbH o e HcTo JrKo B alJue p e rxe Hr4s.

4. HeyrraeHue qllTarb LI crpouru rpa$nKlr u [p]rHrlrrrrrr€llrbHbre cxeMbr

5. HeyrraeHue noAroroBI,ITb r pa6ore ycraHoBKy ulu ta6oparopHoe o6opy4onaHvre,

rlpoBecrll orIbIT, Heo6xo4uMble pacqerbr LrJIr{ I{crroJrb3oBarb noJryqeHHbre AaHHbre Ant
BbIBOAOB.

6. He6pexHoe orHoIIreHrIe r na6oparopHoMy o6opy4onaHrrro u u3MepureJrbHhrM

npn6oparra.

7. HeyrraeHr{e onpeAeJr}rrb rroKa3aHr,rrr r43Mepr,rreJrbHoro npu6opa.

8. HapyrueHlle rpe6onan ufi npazvm 6esonacHoro rpyAa rrprr BbrrroJrHeHlu4

sKCrrepuMeHTa.

II. Herpy6ue orulrdxu.

l.Hero.rHocrr4 QoplrynnpoBoK, orrpeAeJreuufi, saroHoB, Teopzfi, nrrsnaHHbrx

HeIroJIHoroI{ orBera ocHoBHhIX rrpr{3HaKoB olpeAeJrreMoro rtontrrufl. Ourz6rrE,

BbI3BaHHbIe neco6.nroAeHkreM yclonufi npoBeAeHrrrr orrbrra r{nlr n3Mepenufi.

2.Otlu6rctl B ycnoBnrrx o6osHaqeHu{x Ha rrplrurlztrv€urbHbrx cxeMax, HeroqHocrrr

ueprexefi, rpaQuxoB, cxeM.

3.flponycK LIJIn HeroqHoe lnaillrcanne HauMeHosaHnfi eAr{Hrarl $n:rvecrcr4x BeJrr4rrr4H.

4.HepaqnoH€lrrbHhrfi nu6op xoAa perxeHr4rr.

III. Heaorrerbr.

l. HepaqzoH€ulbHble 3anucu npl4 Bblq[cJreHlrrx, HeparlrroH€rrrbHbre [p]reMbr

BbrrrlrcJreHufi , npeo6pa3oBaHrrfi u peureHr4rr 3aAarr.

2. ApuQuerl{ltecKl{e oruu6rn B BblqncJreHrurx, ecJrr{ srz ourn6r<z rpy6o He r,rcKa}KarcT

peaJrbHocTb [oJrrreHHofo pe3yJrbTaTa.

3. orrenrHbre rolperuHocrkr n $oprraynupoBKe Borrpoca unr4 orBera.

4. He6pexHoe Bbr[onHeHr4e zanncefq ueprexefi, cxeM, rpa$nrcon.

5 . OpQorpaQz.recrrne r{ ryHKTyarlr4oHHbre orun6xu.
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8. XAPAKTE pI,I C Tr,rKA O CH OBHbIX BTTAOB yrIEBHOlL AE.flTE JIbH O C TII
cTyAErrroB IIo vrrEFHofr AI4CIUITIJIITHE (OII3IIKA>

Co4epxanue o6y'reurlfl XaparcreprrcrrrKa ocHoBH blx BUAoB Aefl TeJrbHocrlr

cryAeHTos (Ha ypoBHe yqe6nrtx aeficrnufi)
BneneHne VNaerrt,rs rlocrauoBru qeneft AerreJIbHocrLI,

rrJraHupoB artufl. co6ctseHnofi AesreJIbHocrLI AJII

AocrruKeHrrf, rrocraBJIeHHbIX qerefi , npeABLIAeHLIf,

Bo3MolKHbrx pe3yJrbraroB sTrrx Aeficrnufi , opraHl43 arJvrvr

caMoKoHTp o rs. vr orIeHKLr [onrreHHbrx pe3ynbTaToB.

Paspurue cuoco6Hocrr{.scHo r4 ToqHo Lr3Jrararb cBor4

MbrcJur, Jlon4qecKu o6ocnoBblBarb cBolo rorlKy 3peH[r,

BOCnpUHr4MaTb rr AHa.JrI1'3npOBaTb MHeHr{.f,

co6eceAurrKoB, [pr{3HaB€ur npaBo Apyroro qeJroBeKa Ha

I{HOE MHEHI{E.

llpousne4eHlre Lr3MepeHlrr S uszuecKax BeJrr{rrprH rir

orIeHKa lpaHlrr{br rrorperuH o cre fi u:naepeHuft .

flpe4craureHrre lpaHurlbr rrorp errrHo crefi u:uep enzfi
rpn rocrpoeHlru rpaQuron.

Yuenue BbrcKrBbrBarb rlrrrore3br Anf, o6'sscnenus,

s a6lto,u aeMbrx ss ileuuir.

YueHue npeAnararb MoAeJru ssreHufi .

Vrasanne TpaHLIII [pLrMeHr4Mo crLr S u:uvecrzx
3aKOHOB.

I4sroxeHkr e ocHoBHbrx rroJroxenufi conpeueHnofi

uayruofi Kaprr{Hbr Mvpa.

flpnne4eul{e rrplrMepoB BJrr{rHrrr orKp:rtruir n Sueurce
Ha nporpecc B TexHuKe I{ TexHoJrofLrH npoLr3BoAcTBa.

l{cuomgoBaHlre l{urepHer a Arrfl, rrotrcKa uu Qopuaquz

1. MEXAHHKA

KuHeruarura llpe4cranrrenne MexaHnqe cKoro ABtrx(eHlrrr reJra

ypaBHeHI{.tMLI 3aBkI CI4Mo cTLI KoopAIlHaT u upOerquefi

cKopocTrr oT BpeMeHu.

flp e4cranJr eHr{ e M exaH prrre c Ko ro ABkr}KeHlzfi , TeJra

rp aS urarr,r u 3aBncurv'o cru KoopAuHar z np o ercqu e fi
cKopocTr{ oT BpeMeHu.

Oupe4ereHr4e KoopAlrHar npofi4ennoro rryrLr,

cKopocrl,t lI ycKopeHr{r reJra no rpaSurarra

3aBr{cr4Mocrr{ KoopAvrHar r{ rrpoeKrlnfi cropocrlr or
BpeMeHLr.

OupegeneHrre KoopAuHar upofi4ennoro [yrlr,
cKopocTr4 H ycKopeHldflTerra IIo ypaBHeHaf,M

3aBr,rclrMocrr{ KoopAkrnar r4 rrpoeKrlzfi cropocrtr or
BpeMeHu.

flp oe eAe Hr4 e cp aBHLrre Jr b H o ro ananvr3 a p aBH o M epH oro
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r{ paBHonepeMeHHofo ABV }KeHLru.

VrasaHue ricnoJrb3 o BaHils, [ocrynareJrbHoro r{

BparrlareJrbHoro ABLDr(eHr{fi n rexnzre.
flprno6pereHue onbrra pa6orsr B rpyurre c

BbrrroJrHeHHeM pa3nr{qHbrx coq}r€rJrbHbrx polefi .

Pa:pa6orra Bo3Mox(nofi cncreurr 4eficrr;uir u
KOHCTpyKrlLrVr Anfl, sKcrreplrMeHT€urbHofo orrpeAeJreHprrr

KEHCMATUqECKLIX BEJII{qUH.

llpe4craureHr,re nnQoprraaquu o Br.rAax ABLDKeHTTf, B

BLrAe ra6nuqrr
3aronu coxpaueHlrt

MEXAH}IKE

flpuueneHlre 3aKoHa coxpaHeHr{.s LrM[yn bca Arrfl.

Bbrqr4cneHr{f, rr3MeHenufi cKopocrefi ren rrpu ux
83ar{MoAeitcrsusx.

I,Isnrepeuue pa6oru cvrlr H u3MeHeHLre KnHerurrecxofi

9Hepflru TeJra.

B rr.Iucrenne pa6orbl cLIJI Lt I{3MeHeHLIrI KllHeru.recxofi
SHeprI{Irt TeJIa.

BrrqzcleHlre rroreHrluaJrbHofi eneprnu reJr B

rpaBrrTarILroHHoM rroJre.

Onpe4eleHr{e rroreHrlu€rrrbHofi sneprnu yrpyro
.{e@opl,rrapoBaHHoro reJra rro r43BecrHofi 4e$ op vrarl:rra vr

)KecTKOCTr4 Tena.

flpzueneHr4e 3 aKoHa c oxpaHeHr4rr Mexanu.recrofi
gHeprun npu pacqerax pe3yJrbraroB B3ar4MoAe ficrr,uir
TeJr rpaBlrTarlr4 oHHhrMr4 CtrJraMV U CI.,,JJaMkr yrrpyfocTrr.

Vr<a.s aH r,re rp aH r4rl rrpr4M eHr4 Mo crr{ 3 aKoHoB MexaHu Kr4.

Vragasz e yre 6nrrx Ar4 c rlrdrur nH, rrpu r.r3f { eHr,rra

KOTOpbTX r4CnoJrb3yrcTct 3aKoHbr coxpaH eHLIfl,

2. O CHO BhI MOJIEKYJTflPH OII OI43I4KTI UT TE PM O,IIIHAMIIKI4
OcHoerr MoJreKynrpnofi

KlrHeruqecrofi Teopuu.

I4.ueanrHufi ras

B rruomreHlre gKcrrepl{MeHToB, cJlyx{arq ux AIrfl,

o6ocnosaHrrf, MoJreKyJr.f,pHo-Kr4Herlrqecrofi Teopr4r4

(ruKr).
Peruenne 3aAaq c nplrMeHeHZeM ocHoBHoro ypaBHeHrdt

MoJreKyJrf,pHo-KuHerr{.recrofi Teopr4 r.r Fa3oB.

Oup e4eleHr.re lapaMerpoB BerrlecrBa n rasoo6pa3HoM

c o cTo.rlHlrr{ H a o cH o BaH'vII.d yp aBH e HI4 r c o cTo.rIH I{t
prAe€ulbHofo r€Ba.

Onpe4eleHr{e [apaMerpoB BerrlecrBa B ra^:oo6pasnorvr

co crorur{ tr kr rrp oucxoArrqux rrp o qe c coB rro rp aS urcarra

3aBr4clrMocrup (T), V (T), p (V).
3rcnepuueHTulJrbHoe nccneAoBaHue 3aBncl{Mocr?r p
(T),V(T),p(V).
flpe4craeJreHue B BkTAe rpaQuroa r43oxopHoro,

veo6apnoro r4 r{3orepMprqecKoro [poqeccoB.
Brr.rncreHne cpeAnefi rnneru.recrofi gHeprlrr4

TerrnoBoro ABr4)KeHrat MoJIeKyJr no zssecrHofi
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reMneparype BelrlecrBa.

Bucr<a:uBaHue rllrlore3 rtts, o6rscHelelkrfl.

na6nroAaeMbrx ssreHufi .

VrasaHI,Ie rpaHI4II npuMeHI{MocrLI MoAeJIId

(r{AeaJrbHrrfi ra.s)) rI 3aKoHos MKT

OcnosH TepMoALIHaMI{KI{ I4suepeur4 e KoJII/HecrBa rerlJlorbl B npoqeccax

TenJro[epeAaqu.

Pac.rer KoJrlrqecrBa rerlJrorrr, Heo6xoAlaMoro AJIf,

ocyuIecTBJreHLIt 3aAaHHofo rlpoqecca c

Te[no[epeAa.Iefi.

Pac.rer v3MeHeHr{f, BHyrpeHHeft snepr}rr4 TeJr, pa6oru

u nepeAaHHofo KoII4qecTBa TelJIoTbI c

ucnoJrb3oBaHueM nepBoro 3aKoHa TepMoALIHaMI4KI4.

Pac.rer pa6orrr, coBeplueHnofi rasol\,t, uo rpaSnry
3aBr{cr{Mocrn p (V).

BH.rracreuue pa6orbr ra3a, coBeprrreHnofi npu

u3MeHeHULr COCTOTHIdfl. HO 3aMKrryroMy rILrKJry.

Brr.rucneurae KfI[ rrpn coBeplreHr.rr{ r€tsoM paooru n
lpoqeccax r{3MeHeHr{.fl cocTorHHs no 3aMKHyToMy

quKJry.

O6rscneuue npr.rHrlnrroB Aeftcrr;us, TerrJroBbrx MaruLrH.

,{err,roncrp a\vfl, ponn S u:urcz B co3AaHr4r4 r4

coBeplrreHcrBoBaHulr rerrJroBbrx ABrrrarerefi .

I4snoxeHvre cyru gKoJroruqecKr.rx upo6reu,

o6ycronneHHbrx pa6orofi TenJroBbrx 4nurarerefi n
rrpeAno)KeHne nyru rrx pelreHLrr.

YKa"saHue rpaHlrrl nplrMeHr{Mocrr,r 3aKoHoB

TepMOALIHaMI'IKLI.

Yuenue Becrr4 Ar{€uror, BbrcnylrrdBarb MHeHr{e

orruoHeHTa, rracTBoBaTb B AI{cKyccr{I{, orKpblTo

BbrpaxaTb r{ oTcTauBaTb cBoro ToqKy 3peHr{{.

Yras aHz e yre 6 urrx ALr c qu rr Jr H H, rrpu la3ytrclnr4ur

KoTopbx I{crronb3yror yue6urrfi lrarepua-n << OcHosbr

TepMoAr{HaMr{K}D)

Csoficrea rapoB,

xr,rAKocrefi, rnep4rrx

I4suepeulre BJrDKHocrr{ Bo3Ayxa.

Pac.rer KoJII{rIecrBa rettJlomr, Heo6xoArrMoro AJrt

ocyulecTB lrellr4s. npoqecca nep exoAa Berr{ecTBa r{3

OAHOTO alpefaTHofo cocTorllr4s. B Apyfoe.
SrcuepunaeHT€LrrbHoe v ccJIeAo Banue rerrJroBbrx

csoftcrs BerrlecrBa.

flpzne4eHl{e [pI{M epoB Karr}r JrJrrpHbrx sntrcHuir s

6ury, [plrpoAe, TexHLrKe.

nccreAosanue MexaHnrrecKlrx ceoficre rBepAbrx ren.

llpuueuenue QnsuqecKr.rx uongrufi r{ 3aKoHoB B

yre6Horvr MarepuaJre upo QecclroH€rrrbHoro xap aKTep a.

I4c n on rs oB aHpre l4nrep ner a Arrfl , rrolrc Ka uu S opuarlrnn

35



o pa3pa6orKax u upuMeHeHutx coBpeMeHHbIX TBepAbIX

I{ AMOP6HbIX MATEPU€UIOB

3. SJIEKTPONIIHAMI4KA
9rerrpocrarl{Ka B rr.{ucre H}r e c}IJI B3 auM oAe itctr,trfl , Toq eqHbrx

greKTpurrecKl{x 3apsAoB.

B rr.rucreHlre HanpffKeHHocrkl gJleKTpl{qecKoro rIoJIt

o.4HOrO H HeCKOJIbKIIX TOqeqHbIX SneKTpHrI eC KI4X

3apf,AoB.

B H.rucneHue rroreHrlrr€ula gJleKTpurlecKoro noJI{

OAHO|O kT HeCKOJIbKLIX TOqeqHbIX 3neKTpI{qeCKuX

3apr.{oB.

I4srrrepeuue p€BHocrrr rroreHllu€rnoB.

I4srraepenue gHeprulr sneKTprrqecKoro rroJLI

3apDKeHHOrO KOHAeHCarOpa.

Brr.rricreHr,re 3Heprur.r sJreKTpr{rrecKoro noJrt

3apDKeHHOrO KOHAeHCaTOpa.

Parpa6orKa rrJraHa Lr Bo3Mo)Knofi cxeusr Aeficreufi
SKCrrepr{MeHT€trrbHofo orrpeAeJreHur SneKTpoeMKocrr4

KoHAeHc aropa r4 Ar{3neKTpz.re cKofi rrpoHrdrlaeMo cru
BeIIIeCTBa.

flpone4en ve WaBHUTeJrbHoro aHaJru3a

TpaBLITaIILIOHHOTO E gneKTpo cTaTllqecKoro uolefi
flocrosnnrtfi rox I4ruepeHue MorrlHocrlr 3neKTpurrecKoro roKa.

I4srvrepeHne 3.{C u BHyrpeHHero conporLrBJreHr4fl

HCTOqHUKA TOKA.

BunomreHl4e pacqeroB cI,IJIrI ToKa LI Harlp.f,xtennfi na

f{aCTKaX gneKTpuqecKLIX qenefi .

O6r.f,cHeHrre Ha npuMepe greKTpnqecKofi rlenu c

AByM.r prcroqHr.rKaMrlr roKa (3AC), B KaKoM cnr{ae
LrcroqHuK gneKTpurrecrofi gHepruu pa6oraer B pexzMe

reHeparopd, &B KaKoM 
- 

B pexr{Me rrorp e6uretx.
Oup e4 eneHu e reMrrep arypbr Hr{Tr{ HaKaururianurs.

I4sna ep e nlr e gneKTpuq e cKoro 3ap s.Aa en eKTp oH a.

C usru e BoJrbraMrr epn o fi xap aKTep rrcrvrKLr ALro Aa.

flpone4eH[e cpaBHrtreJrbHoro amuftT3a

IIOJIyIIpOBOAHIIKOBbIX ALIoAOB LI TpLIoAoB.

ZcuomgoBaHlle I4nrepne ra Arrfl, rroucKa ran Sopvraquu
o [epcneKTLr Bax pa3Br{Tr{s nonylp oBoAHr{roeofi

TEXHLIKIT.

Ycranosna [pLrquHHo-cJreAcrBeHHbrx csssefi

Marnnrnbre rBJreHl{t Irlruepenlle I4HAyKIILILI MaTHLITHoTo rIoJIt. B rr.rzcreHue

cul, geitcrByrolqux Ha npoBoAHr4K c roKoM B

MA|HLITHOM TIOJIE.

B rr.rlrcreHue clrJr, 4efi crnyrou1rrx Ha sneKTpr{rrecrnfi

3apflA, ABrDKyrrIEfic.s s MarHr{THoM [oJre.

IrIc creAos anue ssreHuia 3 Jr e KTp oMarnurH ofi
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r,rHAyKrluu, caMorIHAyKIIlIu.

Brr.rucneHue gHepn{I{ MarHLITHoro IroJIs.

O6lscneHlre rrp]rHlluna AeitcrBnfl. gneKTpoABLIrareJI.[.

O6rscnenue rpr{Hllnna Aefi c rBus, reHeparopa

SreKTpuqecKolo ToKa LI SJIeKTpOrI3MepI'ITeJIbHbIX

uprE6opon.

O6rs cneuue rp r{HrI nna AeficrBvrfl , Macc - cn enrp o rp aQ a,

ycKopr,rrerefi sapxxeHHbrx qacrlrrl.

O6rxcnenue poJrl4 MarHurHoro rroJr.rr 3eunpr B x{LI3HrI

pacreuufi , )KLIBorHIIX, qeJIoBeKa.

flpuee4eur{e rpr{MepoB rrpaKruqecKoro rpr{MeHeHr4rr

L€f{eHHbx xnreHufi, 3aKoHoB, uput6opon, ycrpoficra.
flp o ne4 eu ue cp aBHLrreJrbH oro anaurvr3 a ce ofi crs
SneKTpocTaTllqecKof o, MafHLrTHoro r4 Br{xp eBof o
gneKTpuqecKux uorefi.
O6lscnenve Ha [pr{Mepe MarHkrrHbrx rueuufi,
[oqeMy Quszry Mox(Ho paccMarprrBarb KaK

MeTaAr,rcqr4I]JrHHy

4. KOJIEBAHIIfl I,I BOJIHbI
Mexanu.recKrle rore6anug I4c cr eA o s anue 3 aBucrrMo crr.r n epr4 o4a ron e 6 aluir

MATEMATHqCCKOTO M€UITHI'IKA OT EfO AJIIIHbI, MACCbI LI

aMnJrr{TyAu rore6aHufi .

?Ic cneAo eaHr.re 3 aBucrlM o crr4 rrepuoAa role 6 auuft
fpFa Ha [py)Kr4He oT efo Maccbr r{ )KecTKocTr{

upyxr{Hbr.

B rrqucreHlle [ep]ro.qa KoJr e 6 alauit MareMarlrqecKoro

MAflTIIVTKA rro LT3BeCTHOMy 3HaqeHr4ro efo AJrLrHbr.

Brr.r[creHl{e nepuoAa rcone6alauir rpFa Ha rrpy}Kr4He

IIO LI3BECTHbIM 3HAqEHTilTM EfO MACCbI }I )KECTKOCTLI

rrpyxsHbr.

B upa6 orKa H aBbr K o B B o c trpu H r{ M arb, a*anu3trpo B arb,

nepepa6arbrBarb v npe A'bfrBJrrrb uH$opvraqvro B

COOTBeTCTBVIH C IIO CTaBneHHbIMLI 3A/J.AqAMVI.

llpune4eurle rrpr4MepoB aBToKole6arelbHbrx

MEXAHI{qECKI{X CIICTCM.

llpone4eru4e KJraccr{Suraquz role6aHufi
Ynpyrue BoJrHbr I4ruepenue Anr{Hbr snyronofi BoJrHbr no pe3yJrbraraM

ua6nro,qennfi HnrepQepeHqlrlr 3ByKoBbrx BoJrH.

Ha6nroAeHue u o6rscseHlre f,BJreHzfi HnrepSepeuqnu

u 4uQpaxrlkrr.r MexaHlrqecKLrx BoJrH.

flpe4craureHue o6racrefi rpraMeHeHr{rr ynbrpa3ByKa Lr

lepcIIeKTI4BbI ero I4CtroJrb3oBaHLIfl, B p€BIUTTHbIX

o6nactgx HayKH, TexHuKI{, B MeAI{III,IHe.

nsroxeH ve cyrtt 3KonorLr qe cKrrx upo6leu, cBf, 3aHHbrx

c eoe4eficrBueM 3ByKoBhrx BoJrH Ha opraHr{3M
qEJIOBEKA
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3nerrpouarHI4THbIe

rore6anus

Ha6nro.qeHlle ocllunnolpaMM rapMoHI,IqecKI4x

role6anufi cunst roKa B uerll{.

I4sr"repeurle sneKTpoeMKocrll KoHAeHcaropa.

I4suepeHue LIHAyKTtIBHocTb KaryIuKI{.

ZccleAonaHl{e flBlrelanfl, gneKTprlqecKoro pe3 oHaHca B

nocJre,{oBaremnofi qerlkl.

llpone4eHlre aHaJIorLI LI Me)KAy Qusz.recruuu
B eJI l,rqnH aMI4, Xap aKTep rl3ylo qLIMTI M eXaHI4tI e cKylo I4

gJreKTpoMarHr,rrHyro ro.ne6areJlbHble cl4creMbl.

Pac.ret sHa.reHuft cunbl ToKa It HanpffKeHLTg, Ha

SJIeMeHTaX rlenz [epeMeHHOfO TOKa.

I4c cr eA o s aHkre rpLI HIIu r a Aeitc'tsux rp aHc S opM arop a.

IrIc cl eAo n aHvre rplr Hrlurr a Ae fi creur reH ep arop a

rrepeMeHHoro ToKa.

I4cuorusoBaHlre I4nrepHer a AM nol{cKa nn$opvraqura

o coBpeMeHHbrx cuoco6ax [epe,{aqu gJIeKTpogHeprLIkI

9rerrpouarHllTHble BoJIHII Ocyrle crBJre Hrre p aAr.I or ep e Aaqv H p aAI4onpI{ e M a.

IrIc cr eAo s ankre cn o fi cre 9n eKTp o MarHLrrH brx B o JI H c

rroMorrlbro ruo6prnrnoro reneQona.

Pagenrue rleHHocrHoro orHorueHlrr K u3yqaeMblM Ha

ypoKax $r,rsnru o6rexrau rI ocBaLIBaeMbIM BI{AaM

AetTenbHocTI{.

O6rscuenue rrpuHrlnrrn €rrrbHoro pa3nrar{uq [pzpoAbl
ylpymx r{ gneKTpoMarHI4THbIX BoJIH.

I4sroxeH ue cyru gKoJloruqecKl4x npo6reu, cBt3aHHhx

c g Jre KTpoM aTHI,ITH blu u ror e 6 aHkrlrMkr kr B oJIH aMI4.

O6rscneuue poJrrr gJreKTpoMarHLITHbIx BoJIH B

coBpeMeHHbrx LrccJreAoBaHrrrx BcerenHoft

5. OIITI{KA
Ilpupo4a cBera flpurraenenkre Ha rrpaKTuKe 3aKoHoB orpaxeHr{t H

rrpeJroMJreHr{.n cBera IIpr4 peIIIeHuv 3allal'..

OnpegeneHkr e cneKTp€LrrbHbrx rpaHHrI

qyBcTBr{TeJrbHocrlr qeroBeqecKofo fJr€}3a.

Yuenue crpolrrb uso6paxeHurr npeAMeroB, AaBaeMbre

NI4H3AMI{.

Pac.rer paccro{HLrr or JrHH3br ,4o nso6paxeHr{lr

npeAMera.

Pac.{er olrlrqecKofi currr JrLIH3rI.

Z:rraepenrEe QoxycHoro pac crorHrrr JrprH3br.

I4currranue Mo,ueJrefi uurcpocKorra z renecKorla

BorHosHe ceoficrsa cBera Ha6nroAeHlre f,BJreHlrrr uHTep$epenqzu

sJreKTpOMarHr{THbrX BOJTH.

Ha6nroAeHr{e sBJre H un au$paKrlr{r{ one KTp oMarH?rrHbrx

BOJIH.

HablroAeHr{e f, BJreH}r.f, nonsp u3aL\nu

gneKTpOMafHLITHbIX BOJIH.
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I4suepeHl,Ie AnuHbI ceeroeofi BoJIHrI rro pe3yJlbraraM

ua6.unAeHl{rl sBJIeH ue. uHTepQ epeHqr,ru.

Ha6mo,qeHue tBJIeHux gu$paKIII{u cBera.

Ha6nroAeHLIetBJIeHwIrloJulpvrca\uvvAncnepcuv

cBera.

floucr pazntlnrtuir u cxoAcrBa MexAy 4uQparqI{oHHbIM

r{ ArrclepcuoHHblM cneKTpaMu.

flpune4eHlre npuMepoB rlotBnenr4fl. B npl{poAe }I

ucnoJrb3o Barttrfl. B TexHuKe tBJIeHLIfi IEHTpQ epeHI{rIV,

4zQparqvLr,rroJntpu3ar\uvtl{Arlclepcl{I{cBera.
flepe.rucreHr{e MeroAoB [o3HaHLIf, , Koropble

IdcrloJrb3oBaHbr rrp]r ]r3ytr erruvr yKa3aHHbIx snlenufi

6. 9JIEMEHTbI KBAHTOBOff @I,I3I4KI,I

KsaHrosag oIrrI{Ka Ha6nro,qenue SoroereKTpurlecKoro e$Sercra.

O6rscHeHrre 3aKoHoe CroreroBa Ha ocHoBe

KBaHToBbrx [peAcrasreHufi .

Pac.rer MaKcr.rMaJrrnofi KuHerl{qecrofi gHeprl,Irr

eJreKTpoHoB rrpu QorosnerrpuqecKoM eQQerre.

Onpe4eneHlre pa6oru BbIXoAa sneKTpoHa no rpaQuxy

3aBrIcI4 Mocrrr MaKcrltr,ramnofi KLIHerLIaIecxofi gHeprv u

QoroenerrpoHoB or qacrorbl cBera.

?lsuepenze pa6otu BbIXoAa eJIeKTpoHa.

IlepeuucneHlle upra6opon ycraHoBKLI, B Koropblx

npuMeH.f,ercs 6esuHepqlroHHoctr SoroeQ$erra.
O6rscueHue KopnycKyJItpHo-BoJIHoBoro AyarILI3Ma

ceoficrs Qoronoa.
O6rs cHeHr,re p oJII{ KBaHToBofi onrmu B p a3BLrrkrkr

coBpeMeHsofi Sugnxn

@ugura aroMa Ha6mo.qeHlre JllaHefi.rarrrx c[eKTpoB.

Pacqer qacrorbr I{ AJruHbr BoJIHII ucnycKaeMoro cBera

IIpu nepexoAe aroMa BoAopo.{a rr3 oAHofo

cTarlrroHapHoFo cocTotHllt B Apyfoe.
O6rscHenr{e rrpoucxox,{eHl{s nunefi.raroro crleKTpa

aroMa BoAopoAa Lr pa3ruqul. nnrteirqarblx crIeKTpoB

pa3JILIqHbIX ra3OB.

I4cc.neAon aHue nunefi .Iaroro cneKTpa.

I4c c.n eA o e a:nvre rrpld HIII,II a p a6oru JIIoM H H e c q enuro fi
JIAMTIbI.

Ha6lroAe laue u o 6rscnenu e [prIHII una AeficrBur.

Jr€l3epa.

flpure4eHrae npraMepoB ricrroJrb3oBaHl{t na3epa B

coBpeMeHnofi Hayre I4 TexHHKe.

I4cuonrsoBaHlre lrlHrepner a Anfl, rroLl cKa Izn0opvraqnu

o rIepcIIeKTuBrD( rrpr{MeHeHvrs, ra3epa

Ha6nro,qeHne rpeKon arlrQa-qacrull B KaMepe

Burscona.
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PerucrpupoBaHlle {AepHbIX I{3JIf{eHufi c nouoqrro

cqerqr4Ka fefirepa.
Pac.rer 3Heprurl cB.g3rr aroMHbIX f,Aep.

Oupe4ereHue 3apflAa I{ MaccoBoro tILtcJIa aroMHoro

flAPe, BO3HUK€IrOUIerO B pe3ynbrare paAuoaKTuBHofo

paana4a.

B rr.rucr eHr{e ggeprrrn, o cBo 6oxAatoq eitcx. rtpu

paAr4oaKTI,IBHOM pacnaAe.

Onpe4ereHue rlpoAyKroB x4epnofi peaKrILIu.

B rr.rn cn eHr,re 9H eprr{Lr, ocBo 6ox4aroq efic n npu

rAepHbrx peaKllurrx.

flonurvranue rrpeuMylrlecrB ]I HeAocrarKoB

lrcrroJrb3oBanufl .arounofi gHeprlrl4vIuoleur3upyloqux

n3JrfreHl{fi n nponablruJleHHocrll, MeArIqrIHe.

?lsroxeH vre cyrn gKoJloruqecKlrx npo6lerrt, cB{3aHHbIX

c 6nonornqecKllM Aefi creueM paALIoaKTlIBHbIX

usnyrennfi.
flpoaegenlre KJraccu$uraqnz oJleMeHrapHbx qacrLIII

no nx Qusuuecrl,IM xapaKTepl,IcrrrKaM (ruacce, 3apfl.Ay,

BpeMeHrr )KI{3Hu, cnuHy u r.a.).
flonrauanue rleHHocreft Ha) rHoro rIo3HaHrIt Mllpa He

eoo6qe Art qeroBerlecrBa B IIeJIoM, a AnA Ka)KAoro

o6yraroqeroct JII{.IHo, IleHHocrefi osraAeHut

MeTOAOM HarrHOrO rro3HaHnf, .4n-f, AOCTVDKe}II/IS. yCnexa

s nro6oM BHAe rrpaKTllqecrofi AesreJIbHocrLI

7. SBOJIIOUI,Ifl BCEJIEHHOI4

Crpoeuue v pa3Burvre

Bceresnofi

Ha6nroAeHlre 3a 3Be:AaMu, Jlynofi rI nJIaHeraMLI B

TEJIECKON.

Ha6rro.qettl,Ie coJIHerrHbIX Itf,TeH c [oMoIrIbIo

TeJIeCKOna I{ COJTHeqHOTO gKpaHa.

I4cuomsoBaHr{e Hnrepne ra Nrfl, nol4cKa uso6paxeHufi

r6cr""ecrux o6reKroB r,r un$opu a\vv o6 ux
oco6enHocrrx

UOCyIKAeHHe BO3MO)KHbIX CIIeHapueB 9BOIIOIII4LI

Bcerennofi.

IrlcnomsoBaHlre I4nrepner a Aila rrolrcKa conpeuennoft

nnsoprrlaqnn o pa3Bnrnvr Bcereuuofi .

Oqesxa unQoprraaqrru c no3r{r{nu ee ceoficrn:

AocroBepHocrrr, o6rercrrnsHocrl{, rroJlHorbl,

aKTyaJrbHocrl{ rI T.A.

Seorroqut 3Be3A. fllnorega
lrporcxo)KAelIvfl.

Coffre.rHofi cncreurr

B rr.rncr eHr,r e gHepruIa, o c Bo 6 oxAaroul etrrc n npu

TepMorAepHblx peaKrll,Inx.

@opuyrupoBKa upo6reu repMotAepnoft oHeprerI4KLI.

O6rscneuue BJrHrHr{f, coJrHe.rHofi aKTLrBHocru Ha

3eumo.

flo nuuaru{e poJu4 KocM lrqec Krrx u c cJr e gorlauuit o ux
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9.

Har{Hofo I,I 9KoHoMLIqeCKOfO 3HaqeHE .

O6cyx4eHl{e coBpeMeHHbIX runore3 o

xoxAeHr{Ia CorureqHoft cracrevru

TIEPETIEHb JII4TEPATYPbI IT CPEACTB OE Tq ErIvIfl, IIO YTIEEHOfr

AIICqIIJIIIHE (@I/I3I4KA>

Cpegcrna o6y.renun:

Ocaoesue npolpaMMrr yre6nofi Auc;r\urrJrlrHbl <<@usLIKa> rpe6yer luaJrvrLrtrfl. yre6noro

ra6unera fu:zru:
ra6lnqrr no Suszr<e Su:nvecKr{e MoAeJII,I AeMoHcrpaIII{oHHo e o 6opy4onaHue

MyJrbTr.rMeAnft nue MaTepLI€uIbI,

MeTOAT/trIecKue noco6ul,

pa3AaronHrrfi uatepnan.

.na6oparopHoe o6opy.uo naHrle :

aMrrepMerp - 12 lllr.
BonbrMerp - 12 ulr.

rurarr{Bbr - 5 rur.

rpys - 2 rouurer<ra.

KoMrrbrorep rpeno AaBarenfl, - 1 ur.
KoMrrbrorep Anr o6rrarorquxcfl - 12 wr.

cKaHep - 1 rur.

AocKa I{HTepaKTI{sHa.f,- I rur.

Br,rAeolpoeKTop- I rur.

eKpaH- I urr.

AocKa f{eHlrqecrag 3-x ceKIII4oHHas - 1 ur.
croJrbr r4 crynbt c KoJII{qecrBoM nocaAorlHux uecr - 28

[epeuenb Jrrrreparypbl :

1. (Drsura: Y.re6. I A. A.llnncrcnfi, f. IO.fparoncxufi; llo.q o6q.pea. upo0., A.3.H.

lO.V. [urca, H. C. flypnruesofi - 3-e us4., ucnp. - M.: @opyrr,r: Iil4II I4HOPA-M,

2013. - 560 c.: r{ir. - (IlpoQeccxoHnlrbnoe o6pasonauue) ISBN 978-5-91134-616-4

[ 3r e rrp o nn nfi p e cyp c] P e xuu Aocryrla http : I I znanium

. com/bookread2.php?book:3 7 5 867

IIHrepner-pecypcbl

1. focyaapcTBeHHas uusoprvrarlraoHHarr clrcreMa <<HarluonairbHa{ sJreKrpoHHas

6u6tuoreru Hs6.pQ

2. I{eurp eJreKTpoHuofi AocraBKr{ AoKyMeHros Poccufi crcofi rocyAapcrseHuofi

6u6wtoreKll www.edd.ru

3. Hayruar SrerrpoHH€ul Eu6ruroter<a - elibrary.ru

4. flonnoreKcroB€ul 6aza Aattnux CMI4 www.polpred.com

42



5. YnnnepcurercKar nnQopruaqnorruafl clrcreMa POCCI4TI (I{merpnpoBtlrrHtt"x

KoJrJreKrIux pecypcoB AJrr tryMarrr{TapHbrx l{ccJreAoBasvituisrussia.msu.ru

6. 3FC "ZNANIUM.COM" www.znanium.com

7. 3EC'IOPAIZI" www.biblio-online.ru

8. BSEC Y.re6Ho-I\,IeroAHqecKLIe roco6ux lib.ugtu.net
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