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flporparrarraa Saryrrrarr,rBHoro Kypca 10 rnacca <Ougura B 3aAaqrx r{ recrax) n o6renae 34
qaca cocralneHa [pr,rMeH]rreJrbHo K rrporpaMMe rroA pe4arcquefi I- -f[. McrurrreBa, B .b. Byxonqena

B coorBercrBrrr{ c KoHrleruIvefi yrrry6neuHoro r npoQznuroro o6yvenns yqalqrxcr. flporparrarraa

(fa.rcynrrarnBHoro Kypca no Qnsure noMoxer o6yvarorqunacs 10 KJracca, srrftru Ha KatIecrBeHHo

nonrrft ypoBeHb o6yveuue: perreHlre 3a,qaq rBopqecKoro, rrccJreAoBareJrbcKoro xapaKTepa, Ha

BbrloJrneHue KoHcTpymopcKrrx gaAaur,rfi

[oscHnrerbHafl 3anrrcKa

C nouorqrrc perueHr{ff 34Aaq coo6uarorcr 3HaHr,lf, o KouKperHrx o6renrax u sBJIeHI,Isx,

co3Aarorcf, u peuarorcr upo6rentrrre cnTyaqulr, Qoprr,rupyrorcr rpaKTlrqecK[e u
r,rHTenneKryaJrbHbre yMeHr,rs, coo6rqarorcs 3HaH[r ras ucropufi HayK]r r,I TexH[rKI,I, Qoplaupyrorcx
TaKlIe Kar{ecrBa Jr}rrrHocrr,r, KaK rleneycrpeMJreHHocrb, Hacrofiu}rBocrb, aKKyparHocrb,
BHlrMaTeJIbHOCTb, AIICqLIIIJIIIHLIpOBaIIHOCTb, pa3BI{BaIOTCT 9CTeT}ItIeCKI{e rryBCTBa,

(foprranpyrorcr rBopqecrure cnoco6Hocrrr. Ha conpeueHHoM gTarre pa3Blrrlrfl HayKrr lr rexrrHKI,I

Ha Kax.uoM pa6overr,r Mecre neo6xoAuubr yMeHlrr crttBrrrb Ir peurarb 3aAaqu HayKlr, TexHI{Krr,

xrr3Hlr. floerorr,ry, saxffioft rlenbro Qusu.recroro o6paronaHus sBrrercr (fopIraI,IpoBaHlre yueuufi
pa6orarr c rrrKoJrbHofi yve6nofi $zsuuecrofi ga.qa.rei. flocreAosareJrbHo 9ro Mo)KHo cAenarb B

paMKax rrpeAJraraeruofi nporpaMMbr.
I{e.nnrun nporpaMMbr qBrfl roTcq :

. pff|Br,rrlre r,rHTepeca r Quar,rre, ir peruennro (frnsuuecKr,rx 3aAatr;
o coBeplreHcrBoBaHne, pacm[peHr,re n yrrry6nenue norryqeHHlrx B ocHoBHoM lrypce

gnanufi u yrraeHufi;
. ([oprr,rnpoBanr,re [peAcraBJreuufi o [ocrarroBKe, rrtaccuQlrKarllru, [p]reMax I{ MeroAax

perueHnr rrrKoJrbHbD( Sr,rsnuecrux 3a,qaq; ocyulecrBneHrre cBr3r,r [3yqeuus (fusnrur c
X}I3HbIO;

. ([opunpoBaHr,re y rrrKoJrbHr.rKon npo(feccr4oHaJrbHbre HaMepeHI4t Ans. nu6opa
npo(feccuu cB.f,3aHubre c (fusurofi u rexnrarofi; no4o6patr u perullrb 3aAarla,

cBr3arrHbre coBpeMeHHbrM [po]r3BoAcrBoM; rroAroroBKa r Ef 3.

O6qas xapaKTeprrcruKa

.{aHnuft Kypc sBnrercr Ao[onHeHr,reM rc 6agncnorvry yue6Horray nJrauy. @aryrrratneHrrfi
rcypc ans 10 rnacca <@r,rgura B 3a,qaqax r,r recrax)) paccq[TaH sa34 qaca B rog, I uac B HeAerIo.
Peruenlre Qnsnuecrux 3qAaq - oArrH [r3 ocHoBHbrx MeroAoB o6y.renux Qusnne.

flporpa^rrarraa yue6uoro Kypca couracoBarra c coAepxilrHeM [poFpaMMbI ocHoBHoro Kypca.

Ona opuenrrrpyer lr yqr,rrenr na Aansnefimee coBeprueHcrBoBarr[e yxe ycBoeHHbrx gnanraft u
yuenr,rfi, na (foprraupoBarrue yrrry6nennrx sHaHr,rfi ra yuenuft. ,{rr sroro Bctr uporpaMMa

Aenlrrcs Ha HecKoJrbKo pa3AenoB.

flepnufi pa3Aen Hoclrr reoperurrecrvfi xapamep. 34ecr IrrKoJIbHlrKH 3HaKoMtrct c

MlrHnMaJIbHbIMLr CBeAeHLr.f,Mlr O tIOH.f,TLrI,I (3a,Aaqa)), OCO3HtUOT 3HaqeHI{e 3aAaq B xI43Hn, HayKe,

TexHlIKe, 3HaKOM'TC.[ C pa3nI,IrIHbIMrr CTOpOnarrAn pa6oTbl c 34Aarlarrau. B qacTHocTI4, oHI{

AonxHbr 3Har6 ocHoBHbre upr{eMlr cocrutBJreHlrr 3a,Aarl, yMerb rnaccu$nqrlpoBarb 3aAatry rro

TpeM-qeTbrpeM ocHoBarr[tM.
B rrepBoM pa3Aene rtpIa perreHr{r,r 3aAaq oco6oe BHI,IMaHI{e yAensercfl

[ocJreAoBareJrbHocrrr 4eficrnr,rfi, iuraJrlr3y (fusu.recrofo tBJreHrIt, [poroBap]rBaHulo BcJryx

pertreHil.f,, ilranra3y noJryrreHHoro orBera. flpu nonropeHr{I{ o6o6ulaerct, crlcreMarl,I3l{pyerct
KaK Teoperra.recK[fi MarepI,IaJI, TaK u rrprreMbl perneHrrr 3a,Aaq, npuHl,IMarorct Bo BHrIMtuIue

ueJrlr noBTopenlrr nplr rroArorosre r Ef9. Boguoxno, rulrpe AoJIXHrI lrcrloJlb3oBarLct 3allaqvr,

cB.s3aHHbIe c upo(feccllonaJrbHbrMr{ }tHTepecaMl{ rrrKoJrbHrrKoB, 3a,AarII,I MexilIpeAMerHoro

coAeplKarrur. flpn pa6ore c 3aAaqaMr,r nocrorHHo o6paruaerct BHlrMarrne Ha nplrMepbl 3a,qatl

r{3 r,Icropr,r}r Qrnsmr,r, 3Haqenr,re MareMarr,rKvr rlra perrreHr,rs (fu:nvecrux 3aAarl, OsHaKoI\,IreHLre

c cr,rcreMHbrM aHaJIlr3oM (fIa:u.recrux snneuufi [pn perreHI,II,I34Aaq I,I T.A.

Ilpra H3ytreHrln flepBoro pa3Aena rporpaMMbr neo6xo4ulrlo ucnoJlb3oBarb
pasnoo6pasubre nplreMbr r{ MeroAbr: paccKa3 u 6eceAa yquTeJrr, BhrcrynJleHl{fl IxKoJIbHI{KoB,



noApo6Hoe o6rscHeHHe [p]rMepoB perrreH]It 3a,Aatl, KOJIJIeKTUBHa' nocTaHoBKa

gKclepl,IMegTilIbrrbrx 3a,Aarl, r4HArBnAyaJIbHafl lr KoJIJIeKTLIBHafl pa6ora Iro cocraBlleHrrlo 3aAaq,

KOHKypc Ha cocTaBJreHHe [yrrlrrei g4Aa.IU, 3HaKOMCTBO C pa3nnqHblMl',I34AaqII]IKaI\dI{ }I T'A'

flpn perreHlrr,r 34Aaq rro MexarrnKe, MoJreKyJltpnofi tfusuKe, gJreKTpoAI'IHtMI'IKe HIaBHoe

"""r*"i 
o6parqaerc.n na ifoprraupoBaHr'{ yueunfi peurarb 3a,AatilI, Ha HaKonneHI'Ie orlbrra

perrregafl 3a,qarr pasnuuuOfi TpyAHSCTI,I. Pagn[saeTgt caMas o6qa-fl TOtIKa 3peII]If, Ha pelneHl{e

3aAalM KaK Ha orr[cag]re roro ]rJr]r r,rHoro tfusuvecroro tBJreH]tr ([usuuecKl'rM]t 3aKoHaMI'I'

Cogepxaru{e reM no4o6pano rar, .rro6sr rfoprr,ruponarb npl{ perlreHlrl4 34Aaq ocHoBHbIe MeroAbI

A*"of (pusu.recroft reopnu. B uexannKe oro orrficaHl,Ie ABI{xeHI'Is Marepl{aJlbnofi roqxr'I

3aKoHaMr,r Hrrcrona u ofl]rcaHrre ABr,rxeH]rr Qu:uuecrofi cucrelrlrr 3aKoHaMI{ coxparreH[t"klaet

OTHOClrTeJrbHOcTr( MeXaIIHqecKOrO ABLIIK9HI4fl paCCMaTpLIBaeTCt IIpH peIIIeH[I{ ClICTeMbI3aAaq'

oflr{caH}It tBJIeH}It B pa3Hbx cl{cTeMtx oTcqeTa. B Iraolerympuofi (fusnre o111acaglle Tpex

COCTOf,HI,Ifi BeIIIecTBa OCyUIeCTBJIf,eTCx Ha OcHOBe nOnOxenraft MKT I ux Cle'qctnufi'

TepMOAI,IHaMlIqecK[ft MeTOA pacKpblBaeTos B IIpI'IMoHeH]II4 eIO AJIf, oII]IcaHus llpoqeCooB c

uAeaJrbrrbg ra3oM, B perrreHrrlr rou6unupoBarrubrx 3aAaq lra tBJIeHr{t upeBparr{eH}rfl BelqecrBa

r{3 OAHOTO arperaTrrofo cocTorHrrr B Apyfoe. B snexrpo4ullaMllKe IInoAoTBOpIIOCTb I{AoI(

o6rscHegns [3yqaeMbrx ifnsnuecrux qBJreH]Ifi Ha ocHoBe paccMoTpeHl'It cO4epxanue

npoFptiMMHbx TeM O6rrqHo cocToI,IT lr3 Tpex KoMnoHeHTOB:

o Bo-IIepBbIx, B neft Oupe4eJIeHbI34Aaqn nO cOAeplKaTeJIbHOMy IIplI3IIaKy;

. BO.BTOPrrX, BrI,qEJIEIIII XAPAJCTEPHbIE 3AAAtI}I LIII'I 34AAII[ HA OTAEJIbIIbIE [P[EMbI'

. B-Tperbrlx, Aarrbr yKa3aulrr rro opraHlrgarlupr onpeAeneHHofi AesreJlbHocrrl c 3aAaqaMI'I'

IIOl6Op 3a,qaq OCyuIecTBIf,eTcs yqItTeIeM HC;O4' lI3 KOHKpeTHbIX noguoXnoCtefi

yqaql{xcs. flpu no46ope 3aAaq 6onrruoe BHrrMarlfie yAenflercf 3AAaqa.N'{ TexH[rqecKoro

coAepxalluf,, 3arrr(MareJlbHblM rr gKcIreplrMeHTilIbHhIM 3aAaqaM. flonrrllrenr're no3HaBareJrbHoro

nHTepeca rrrKoJrbHLrKOB AOCT[raeTcfl KaK [OA6OpOM 3a,Aaq, TaK ]r MeTOAI',IKOfi pa6omI c HI{MI',I'

Ha gansmflx flpuMerurorcs KonreKr]rBnbre ]r I{HA}rBtrAytuIbHbIe tfoprrau pa6orbl: rlocrarloBKa,

perrleHlle ra O6CyXAeHlIe peilIeHll.f, sAAar{, IOATOToBKa K oJII'IMnI'IaAe, nOg6Op u CoCTaBJIeH]Ie

3aAarr Ha TeMy II T.A.

flpe4nonaraerc.f, TaKXe BbrnoJrrreHrre AoMarIrHI{x 3aAarrufi uo peureH}rlo 3aAaq. B urcre

TTTKOJI6HI{KII MoryT nsfrru Ha TeopeTl{qecr[ft ypOBeHb peueu]If, 3a'qaq: pelueHue rro

onpeAeneHHoMy IInaHy, BJIa.AeH}Ie ocHoBHbIMII np[eMaMII pe[IeHI4', oco3H€ulne Ae'Ten6HocTI{

no pertreHlrro 3aAarrlr, caMoKonTpoJrb r( caMooqeHKa, MoAeJrupoBaHI'Ie Qrasuvecrulx sgreu[fi It

T.A. ABlDKeHr,rr 3aptAoB r,r cyulecrBoBaHr.rr gJIeKrpoMarHIarHOrO TIOJI' AonxHa noAqepKlaBarbct

IIpII peureH]rn Bcex 3aAarr. Ko"*pat""* IIpotBneHHeNA SrOfi [Ae]I f,BJIteTct on]IcaHne sBIeHI{fi

TeMlr r,rJrrl ]rgbrMr,r 3ar(oqaMr{. B cnere HoBbrx rpe6oBanll}r KoHTponfl gHannfi peKoMeH.ryerct

pa36[paTb KoHKpeTHbIe TecTbI B KoHIIe I'r3yqeHI'I; Kax,qofi TeMbI H TeM ctMbrM roToBI'ITb pe6tT

* grg. Moxno [peAJroxr{TL pe6rraM BbrrroJrHflTb 3aAilII{t rBoprlecKofo xaparcrepa: cocraBl'ITb

rI peilIllTb T9CT 11o KoHKpeTHOfi revre uo46rapa-n 3aAaq1a II3 peKoMeHAyeMbIX yqI'ITeneM

3a.uaqHI,IKOB ll I{3 34AaqHuKoB IIO ycMoTpeHI',Irc caMoro yrreHuKa'

ooprvroft KOHTpOJTfl rrp[ upoBeAeHLII( AaIIHO|O Kypca tBJIseTct ctlMocTotTeJlbH'tf,

pa6ora IIo PeureHr{Io 34Aaq.

fl.rrarrupyeMblepe3yJIbTaTbIocBoeHnflyve6rroronpeAMeTa(rcypca)
JIH.rHOCrHbre, MeranpeAMerHbre n [peAMerHbre pe3yJrbrarbl ocBoelrun yve6Horo [peAMera:

Jlu.rnocrnbre pe3yJrbrarbl :

o Jrr,lrrHocrHafl 3rrarlrrMocrb Qrasrauecxoro 3HaHlrt, HayqHbrx gnanr'rfi lr MeroAoB rlo3Halrut'

TBopqecKoft COS[AaTenrnOft AesTeIbHOcT]I, [poqecca AI'IaJIor[qeCKOro' TOJIepaIITHOTO

o6rlenus, cMbrcJloBoro rrreHlrt ;

. CIIOPTT,TUPOBAIIIIOCTb IIO3HABATEJIbHbfX IIHTEPECOB, I{HTEJIJIEKTYTIJIbHbX I'I TBOPqECKHX

cnoco6noctefi;
. pa3BItTI,Ie ITHTeJIneKTyaJIbHbIX u TBOpqeCKI'IX cnocO6noCtefi Ha ocHoBe oIIbIra

ctlMoCTOsTeJIbHOro npuo6perenux HOBbIx snauuft, aHaJI[3a PI oqeHKII nOsofi

nn(foprr,raqun;
. y6exAerHocrb B Bo3Moxrrocrr[ tlo3uaHnf, npl{poAbl;



' co3HaTeJIbHOe CaMOOnpeAeJIeHr{e yqeHI{Ka orHocr,rreJrbHo npoabum ,4anbHefirxero
o6y.reunr unu npoQeccuoHaJlbnoft AexrenbHocrr,r; I Morusaqr,rr o6pasonarelrnofi
AetTeJIbHOCTU yqailI[xot KaK ocHoBbr caMopa3Br{Tlrs,Lr coBeprtreHcTBoBaHEs Jrr{rrHocTr4.

Meranpe,qMerHbre p$yJrbrarbr :

Peeynnmuonbre yH usepcanbubre yve6uorc deilcmeua
o IIeJIeloJraraHIre KaK [ocrturomayue6uoft ga,qa.rr,r Ha ocHoBe coorHeceH]rr roro, qro yxe

H3BeCTHO I{ yCBOeHO yrIarrII,IMHCg, I{ TOrO, qTO elqe HeH3BeCTHO;
o yI\,IeHI,Ie CaMOCTO'TeJIbHO IInaII[pOBaTb IIyTII AOCTI,IXeHUS qeneft, B TOM trHCJIe

aJlbrepuaruBHbre, oco3HaHHo nrr6nparr nan6onee eQQercrrnnnsre cuoco6br pelreHlrt
yve6urx E no3HaBareJrbHbrx 34Aaq;

o cocraBJreHl,Ie uJIaHa 14 [ocJleAoBareJrbnocrl,r Aeficrslrft [p]r peIIIeHr,rI{ 34Aaq;

' yMeHHe coorHocl,ITb cBor,r 4eficrnur c [naHr,rpyeMbMr,r pe3ynbraraMr.r, ocyulecrBJrrrb
KoHTpoJrb csoeft AesrerbHocrlr B rlpoqecce Aocrr{xeHr,rr pe3yJr6Tara, o[peAeJrrrb
cnoco6rr Aeftctnnfi B paMKil( npeAJroxeHHbrx ycJroBufi r,r rpe6onanrfi, KoppeKTupoBarb
csol,I AeficrBr{r B coorBsrcrB}r}r c r{3Mensroueftcs curyaqneft r4 B cJryrrae rroJryqeH}rfl
pe3ynbTaTa, oTJrr{rIHoFo oT o)KHAaeMOfO ;. yMeHI,Ie orleHr{Barb npaBr{JlbHocrb BblrroJrHeHr,rr y.re6nofi 3a,Aaqr{, co6crseuHrre

. Bo3Mo)KHocru ed peureHr,rff;

' BJraAeHI,Ie OCHOBaMT,T CaMOKOHTpOJTf,, CaMOOrIeHKr,r, [p]IHtTInfl pemennfi n
ocylqecrBneHnt oco3HaHHoro nrr6opa n yve6uofi lr no3HaBarenrnoft AerreJrbHocrlr.
ffo naeaneJtbHbre ytusepc&nbwbre yqednorc deilcmeun

' yMeHI,Ie ycralraBJrllBarb arlaJroruu, caMocrorreJrbHo nu6npart ocnoBaHlrfl r,r Kpr{Tepull
AJrt rnaccuQuraqnn, ycrilraBJll{Barb npI,IrII,rHHocneAcrBeHHbre cBt3I{, crpor,rrb
JrofEqecKoe paccyxAeHr{e, yMo3aKirrotreHr,re (nHAyKTr,rBHoe, AeAyrffr,rBHoe u no
arraJrofr,ru) ra AeJraTb BbrBoAbr;

' aH€url{3}rpoBarb Qnsuuecroe rBneHr,re; - arraJrr,r3lrpoBarb noJryqeHrrbrft orner;
o KJlacclrQnqnponatb npeAJloxeHHyro 34Aa.ry; - BJra,AeHr,re ocHoBHbrMr4 anropr,rrMaMr.r

pellreHas 3a,qaq, pa3rurrHbrMl,r MeToAaMI,r, IIpr{eMaMH perrreHr,rr 34Aaq;

' yMeHI,Ie co3AaBarb, rIpI,IMeHfrb r,r upeo6pa:oBbrBarb 3HaKr,r lr cr,rMBoJrbr, MoAeJrr,r I,r cxeMhr

Ant pe[IeHux yue6urx ]I no3HaBareJrbHbrx 34Aarr; - BJr4AeHr,re HaBbrKoM cMbrcJroBoro
qTeHLIS.

KutuwynuxamusHile yHusepcurbHote yveduue deilcmeun
' yMeHI{e oprarru3oBrlBarb y.re6noe corpyAn[qecrBo r,r coBMecrrryro AeffTenbHocrb c

yqr{TeJreM r,r cBepcTHrdKaMr,r;
o yMeHI,Ie pa6otarr I,IHAI,IBI{AyanbHo rr B rpymre: HaxoA}rrb o6qee perrreHue Ha ocnoBe

corJracoBaH[s no:nqufi ;
o yMeHr{e (foprrrynupoBarb, apryMeHTr,rpoBarb ri orcrrMBarr cno€ MHeH}re;
o yMeHEe oco3naHHo rrcuoJlb3oBarb perreBble cpeAcrBa B coorBercrBzr{ c gaAa.reft

rorrarraynzraqlrl,I AJIf, BbrpCIKeHll.ttr cBolrx rraucreft, nJranl,IpoBturlrr u peryJrflrlura cnoefi
AerTeJrbHocTr,r, nporoBapr,IBaTb BcJryx pertreHfie 3aAarM;

' BJIa,AeHne ycrnoft n fl]IcbMeHnoft Qusu.recxoft petrbro, MoHoJrofutrecrofi ronrercrnofi
perrblo.
Ilpe4nrernbre pe3yJrbrarbr :

' cQopMl,IpoBaHHocrb cr,rcreMhr snaHr,rft o Qusu.recKr,rx 3aKoHoMepHocrrx, 3aKoHEx,

Teopusx upeAcraBnennfi o Aeficrsr,rtl no Bcenennofi (fnsnuecKlrx 3ar(oHoB, orKpbrrbD( B

3eMHbrx ycJroBlatx, cBt3turHbx c MexaHI{qecKI{MI,I, TerIJroBbIMLl, 9JreKTp}rrIecK}rMI{

'BIEHESMI,I;' cQoprraupoBaHHocrb yr![eHr,rr HccneAoBarb u aHan]B]rpoBarb pasuoo6pasHrre

Qusr,rvecrne tBJreHI,Ir Lr cnoficrna o6rerron, o6lscHsrr [prrHrlrrflbr pa6orsr kr

xapaJcrepr{crraKr,r uplr6opon u ycrpoficra;
' c(fopuupoBarrHocrb yuenzfi nporno3lrpoBarb, arraJrr{3r,rpoBarb u orleHnBarb

nocJleAcrB[s 6rmonoft u nponsBoAcrBeHHofi Ae.f,renbHocr]r qeJroBeKa, cnsgauuofi c
tf usuvecruMr,r [poqecc€Mr{, c uosurlrafi grtororuqecxoft 6esonacHocrr.r.

' c(popruupoBarrHocrb yMeHr,rs peurarb (fusuuecrne 3aAaqr;



' c(foprrtnpoBarrHocrb yMeHus uplrMeHffTb uo[yrreHHbre 3HaHrlr Ars o6rrcHeur,re ycnonni
IrporeKaHI,Ir (fusuuecKnx tBJleHr,rfi n npupo.qe r{ AJrr rrprlHrrus nparcruqecrrlx pemenuft
B noBcenHesHofi xugHz.

' cQoprrlupoBaHHocrb rlpeAcraBueuufi o poJrr{ Qusurn B rro3HaH}ru Mr,rpa, Qrasuuecrux n
MaTeMaTI,IqeCKLIX MeTO.UaX I4CCJIe,IIOBaHHf

IlnanupyeMbre npeAMerHbre pe3yJrbrarbr n3yrreHnfl r(ypc a
B pesynsrare I,I3yrreHI{t Kypca <Or,rsrKa B 3a,qaqax H Tecra:r> s 10 rracce yrreHr,rK

AODr(eH:
gnarr/nonrrMarb:

' cMbIcJI Qusuuecrnx BeJII,IqI,IH, Qusuuecrux (fopuyn rr yMerb rlx rrpr,rMeurrb rrpta
perrreHHr.r 34Aaq;

o cMhrcJr Slasnvecrnx 3aKoHoB I,I yMerb r{x IIpxMeH[rb rrpl,I peilreHr{r{ 34Aaq;
. yMerL orrlrchrBarb u o6sscHsrr-Qnsnuecxue rBlreHus;
o HcnoJlb3oBarb (fzsuuecrcne npn6opu r,r H3Mepr,rreJrbHbre lrHcrpyMeHTbr AJrfl Lr3MepeHr{fl

(f nsr,rvecrux Befirrrr,rH ;

' rlpeAcrzlBJltTb pe3yJIbTaTbI zslraepenr,rfi c [oMoIrIbIo ra6nuq, rpaQraron I{ BbrsBfi.f,Tb Ha
srofi ocHone gMnl,IpuqecKr4e 3aBr{cr,rMo crri ;

' BbrpDKaTb p$ynbraTbl Ll3Mepennft u pacqeToB B eArrHlrrla( MexgynapoAnofi cncreMbr;
' [pI4BoAI{Tb rlpl{Mepbr [paKT[qecKoro [c[oJrb3oBanur Qusuvecrux gnanr,rft o

MEXAH}IqE CKI,IX'BJIEHI,If, X ;

' ocyqecrBJrflTb caMocrof,Tenrnrrfi [or4cK un(fopuaqna ecrecrBeHnoHaywroro
coAepxaHl,It c llcnoJlb3oBarrueM pa3nnrrHbrx lrcrorrHrrKon (yue6urx reKcroB,
cupaBorlHbrx H HayqHo-flonyruipHrm ras4anuft , KoMrrbrorepurrx 6ag Aa]rHbD(, pecypcoB
llnrepnera), ee o6pa6orKy Lt npeAcraBneHrre B pa3Hbx Qoprrrar (cnonecno, c noMorrlBro
rpaQnrcon, MareMarrirqecKr,rx cr,rMBoJroB, pr,rcyHKoB rr crpyr(rypurx cxeu);

o I{crroJrb3oBarb upuo6pereHHbre 3HaH}rr }r yMeHr4f, B npaKT}rqecrofi AeflTenbHocrvr u
rloBceAHeBnofi xr,rsHu AIra paqr4oHaJrbHoro lrc[oJrb3oBaH]It [pocTbrx Mexturr,r3MoB,
o6ecue.reHras 6egouacHocrr,r B rrpoqecce I,rcrroJrb3oBanlls rpaucrroprHhD( cpeAcrB.

lqarr{uecr 10 ruacca o6o6uaror }I c]rcreMaT]r3EpyroT Teoperr4rrecrufi rvrarep]raJr, rrpr4eMbr
pelrreHl,It 3aAarl c IIenbIo rloAroroBKtr r utoronofi arrecralluu I,I Bcrynl4TeJrbHbrM r,rcrrbrraHl{tM.

Co.qepxanne Kypca
Ongnqecraff 3aAarra. K.rraccnQ nKarlrrfl 3 aAarr

r{ro raroe (fusu.recra-r 3a4arra. Cocrar Qusa.recrofi ga4avra. Oragu.recxaf, Teopnr u
perlreHr4e 34Aaq. 3naqenne 34Aarr n o6yuenun u xr{3Hr{. Knaccu(furaqnr (fnsu.recKux 34Aarr rro
tpe6oaanun, coAepxaHrrro, cnoco6y 3a,qaHr4s r,r peruenr,rff. flpuuepu 34Aaq Bcex Br,rAoB.

Cocra.arenue QnsuvecKr,Ix 3aAaq. OcnosHrre rpe6onau[r K cocraBJreHr.rro 34Aaq. Cnoco6sr u
TexHr,rKa cocrannenus 3aAaq. llpurr,repu 34Aaq Bcex Br,rAoB.

flpaauna E rrplreMbr peurenr{ff (fnsuvecrux 34Aarr. O6rque rpe6onanzx npn perreHrrr.r
(fusuuecrnx 3aAaq. 9ranrr perueHrrr Snsuvecroft saAa.ilr. Pa6om c reKcroM 3aAaqr,r. Auarng
Qusnvecroro rBrreHlls; (foprraynupoBKa HAerr peruenur (nran peurennn). Brrnonnenue rrJrarra

pelueHr{r 34Aaqr,r. I{ncnosoft pacrrer. I,IcuoursonaHr{e Bbrrrr,rcJrr.rreJrbHoft rexnnrr,r Anff pacqeroB.
Ananrns pelneHr,rr H ero 3Haqeu[e. OQoprranenne perrreHns. Tuuu.trrhre HeAocrarKu nprr
perueHr,ru u o(foprr,rnenr{H perrreHua Qnsuvecrofi gaAa.rr,r. I4ayuenue [p]rMepoB perrreHlrr 3aAaq.

Pagnuqurre rrpraeMbr r,r cnoco6rr peurenr,rr: anropr,rrMbr, €ur€uror]r]r, reoMerpr,rqecK[re [p]reMbr.
MetoA pa3MepHocrefi, rpa(pnqecKr.re perreHr,rr r.r r.A.

KoopAunaru'ft rraero.q o.-."#:ilHffi i:lffiX pe'renne 3aAarr Ha ocHoBHbre
3tu(oHbl AHHaMlrKlr: Hrrorona, 3axoHbr Ars cun rflroreHr{r, yupyrocrl,I, TpeHr{r, conporuBneuus..
Peruenne 3aAaq Ha ABHXeHr.re Marepr{anrnofi rouril, c]rcreMbr roqeK, TBepAoro reJra ttoA
geficrnuerra HecKonbKltx cr,rJr. 3aAa.ilr Ha orrpeAeJrenr.re xapaKTepucrlrK paBHoBecr,rx $usu.recrr,rx
cl{creM. 344a.uE Ha npnHrlr,rn orHocuTeJrbHocrr,r: KuHeMarnqecKrre v Ar,rHaMHqecKHe
xapaJcreplrcrlrKlr ABTDKeHT{I rena B pa3Hbx r,ruepq}raJrbHbrx c}rcreMax orcqera. llo46op,
cocTaBJIeHI{e 14 perueHl{e IIO r,IHTepeCaM pa3nplrlHbrx cIoxeTHbD( 34Aaq: 3aH]IMaTeJIbHbx,



gKcnepI'IMeHTuuIbHbIX c 6rlTosrnl coAepxaHHeM, c rexHr,rqecKr,rM vr KpaeBeAqecKr.rM
coAepxaHlleM, BOeHHO-TeXHLrqeCKr{M COAep)KaHI,reM.

9rcrypcnu c rleJrbro or6opa AaHHbrx Anr cocraBJreHr,rr 3aAarr.

3arconrr coxpaHenus
KnaccnQnKaIIHt 3a,qaq no Mexanr,rKe: peureHr{e 3qAatr cpeAcrBaM}r Kr,rHeMarr,rKr,r,

AI,IHaMI{Kr,I, c [oMoIrIbIo 3aKoHoB, coxpaHenlrs. 3aAaql{ Ira 3aKoH coxpiureHns uMrrynbca u
peaICI,IBHoe ABlrxeHLIe. 3a,Aaqz Ha o[peAeJreHr{e pa6oru rr MorrlHocra. 34Aaqu Ha 3aKoH
coxparreHl{f, u npeBparrleHllt uexanuqecrofi gHeprHH. Peruenne 3aAaq HecKonbKr{Mr.r
cnoco6arrau. Cocrauenlre 3a,qaq Ha 34AaHHrre o6rerrbr r,rJrlr sBreH[r. BrazuonpoBepKa
peulaeMbD( 34AatI. 3naroucrno c [pl,IMepaMr,r perreunr 3aAaq rro Mexaur{re pecny6nr{KaHcKr,rx
I'I MexAyHapoAHbx oJrI{MnI44A. KoncrpyrropcKr4e 34Aaqr,r H 3aAaqr,r Ha npoeKTbr: MoAeJrb
ar(ceJrepoMerpa, MoAenb MasrHr,IKa, Oyro, MoAeJrb KpourlrrgfiH4, MoAeJrb nyrrrKr,r c
rIporI{BoorKarHbIM ycrpofictnoM, rlpoeKThr caMoABr,rx(ylllnxcr reJrexeK, rlpoembr ycrpoficrn
Ars Ha6nroAeHaf, HeBecoMocrr,r, MoAeJrb astorore6arenrnofi cI,rcreMbr.

Crpoenne n csofrcrna ra3oB, )rcrrAKocrefi u rn6pqrrx reJr
. KaqecrneHHbre 34AarM Ha ocHoBHbre rroJroxenr,rr u ocnoBHoe ypaBHeHr,re

MoJreI(yJItpHoKI,IHerI,ItIecrofi Teopllll (MKT). 34Aaqu Ha ouucaHr4e rroBeAeHr{s r,rAeanbHoro ra3a:
ocHoBHoe ypaBHeHlre MKI onpeAeJIeHI{e cKopocrr{ Moner(yJr, xapaKTep}rcrr.rK}r cocrorHr,rfl ra3a
B }r3onpoqeccax. 3AUaqr,r na csoficrBa fiapoB: r,rcrroJrB3oBaHr,re ypaBHeH]rq MenAeneena 

-Klaneftpona, xapamreplicrllKa Kplrrr,rqecKofo cocrorHllf,. 3aAaqn Ha onprcanrae sBnenr,rfi
IroBepxHocrHoro clor; pa6ora cI,IJI '[oBepxHocrHoFo HarrxeHr,rr, KarrHJrJrrpHbre rBJreHr,rr,
r'Ig6rrro'rnoe AaBJIeHI{e B MbIJIbHbrx ny3brpf,x. 34Aa.rn Ha o[peAeJreHr,re xapaKTepncrr,rK
BJIDKHocTI{ Bo3Ayxa. 34la.rPl Ha o[peAeJreHue xapaKTepr{crr,rK TBepAoro reJra: a6co.nrornoe u
orHocltreJlbHoe yAJrlrHeHI{e, Te[JroBoe pacmupeHue, 3anac [porrHocrr,r, crrJra ylpynocrlr.
Ka'recrneHHble I{ KoJII,IqecrBeHHbre 3aAaqr,r. Ycrnrni Al{anor rrpta pertreH]r]r KaqecrBeHHbrx 34Aarr.
lpa0nvecrue 14 gKcneplrMeHTilrbuhre 3aAarrn, 34Aarm 6rrronoro coAepxaHr,rr.

Ocnonu repMoArrHaMrrKr.r
Korra6unupoBaHHble 3aAatIH ua nepnuft 3aKoH TepMoAraHaMurur. 34Aa.rr,r Ha renJroBhre

ABI,IrareJII,L Srcr<ypczt c qenblo c6opa AaHHbrx AJrf, cocralJrenr{r 3a,qaq. KoncrpyrropcKr,re
3aAaqI,I I,I 34AarII{ Ha UpOeKTbI: MOAeJrb fa3OBOro TepMoMeTpa; MoAeJrb rrpeAoxprHr,rreJrbHor0
KJIanaHa Ha o[peAeJIeHHoe AaBneH]re; [poeKTbr r(cnoJrb3oBaHr4f, ra3oBbrx upoqeccoB AJrff
uoAarryI crIrHaJIoB; MoAeJIb rennosofi Mamr,rubr; npoeKTbr upaKTr,rqecKoro olpeAeJreHr{r paAlryca
TOHKT4X Kan[JrJIf,pOB.

S.rrenrpnvecKoe rr MarHr.rrHoe noJrfl
XaparctepzcrlrKa pelneHl{fl 3aAaq pa3AeJra: o6qee n pa3Hoe, [pr,rMepbr r,r [p]reMhr

pelueHl{f;. 34AaqI,r pa3Hbx B}rAoB Ha o[]rcaH]re gleKTp[qecKoro rroJrr pa3Jrr{rrHbrMr{ cpeAcrBaMr,r:
3tucoHttMl,I coxpaHeHl,Ifl gaps4a u gdronou Kynona, crrJroBbrMlr Jrlrur4rMlr, HanprxeHHocrbro,
pa3HocTbro rroTeHrlr,rzuron, snepruefi .

Peruenne 3aAaq Ha orl[caHr,re cr{creM KoHAeHcaropon. 344aur,r pa3uhD( Br,rAoB Ha on}rcaHr,re
MarIrrITHoro noJlt roKa rI ero Aeficrnus: MarHrrrHarr r,rnAyKrllrr rr MarH[rrHtui uororc, cula
Aunepa n cHJIa Jlopenqa. Peurenue KarrecrBeHHbrx gKcrrepr,rMeHTaJrbHbrx 3aAaq c
IrcnoJrb3oBaHlreM gJreKTpoMerpa,,MarHr,rrHoro 3oH,qa r,r Apyroro o6opy4onanur.

fiocrosHHrrfi enercrpnqecrcuft ToK B pa3rnqHbrx cpeAax
3ala.rlr Ha pa3n[qHble np]reMbr pacqera conpornBJreunr cJroxHbrx gnerffp[qecKr,rx

qeneft. 34Aa.r[ pa3Hbx BHAoB (Ha on[caur,re gneKTpr,rqecKux rlenefi [ocro.f,HHorc)
gneKTpl,IqecKoro roKa c noMolrlbro 3ruoHa Orr,ra Ans saurcnyrofi qerr[, sarona,{xoylx 

- 
Jlenqa,

3aKoHoB [ocJleAoBarenEHoro u napanneJlbHoro coeAI,rHeHI{ft. Ognarorvurenrre c [paB]rnaMrr
KrnpxroQa IrpH pellreurn 34Aaq. flocrasonra lr perreHlre (fpoHranrnbrx eKcneplrMeHraJrbHbx
34AarI Ha o[peAeJIeHI,Ie noraranufi upu6opoa rrpIn r,r3MeHeHr{r,r co[porr4BJreHr,rr rex r.rJrr,r ]tHbrx
yqacrKoB qerrlr, Ha onpeAeJreHr,re couporrrBJreuuft yuacrKoB rlefl]r rr r. A. Peurenrne 34Aarr Ha
pacqeT yqacrKa IIe[]r, Iarraeloqeft 9AC. 3a'qaqn Ha ollucaHlre uocrorHHoro gneKTpnqecKofo
TOKa B SJIeKTpOJTHTaX, BaI(yyMe, FUL3aX, rroJryrrpoBo.qHr{Ka(: xapaxTep}rcTuKa nocnrefiefi,
xaparcrepl,IcrrlKa KouKperHhrx gsreHufi rr Ap. Kavecrnennrre, gKcnepr{MenTaJrbHbre,



3turI'IMareJIbHbIe 34Aaqu, 3aAaqu c rexHr,rqecKr,rM coAepxaHr.reM, KoM6nHHpoBaHHbre 34Aaqr4.
KoncrpyrcropcKue 34Aaqn Ha rlpoeKTbr: ycrturoBKa Anr HarpeBaHr{r )Kr,rAKocrr{ Ha 3aAa}rHyro
TeMneparypy' MoAenb aBToMarl,IqecKoro ycrpoficrna c gJrer(TpoMarHr{THhrM pene, [poeKTbr r,r
MOAeJIH OCBeIqeHI'It, BbIrIptrMI4TeJrb 14 ycl,Inr,rrenb Ha noJryiIpoBoIHHKaX, MOAeJrr.r
ltMepr,rrenbHbD( npu6opon, MoAeJrlr ( qepHoro rrqr,rKa) .

Ka;reHgapHo-TeMarrrrrecKoe rrJrannp oBaHr.re

Ilb

rlraH.
AaTa

@arcr.

AaTa
Teua ypoKa

Kolno
IIACOB

XaparcrepncrrrKa
AEflTEJIbHOCTIT

o6yvaroulnxcn

.(onram
Hee

3a.qaHrr

e

1

B

Olrsnqecra-f,

34Aaqa.

eAeHrre

1

qae)

Ognaxomurrcs c
lpasraJlaMr{, flp]reMaMr,r n
rpe6onanuxMr,r perueHr{t

Qr,r:r,r.re crvr x 34Aarr.

Pa6ora c reKcroM 3araqu.
Ananus Qusr,ruecxoro

rBJreHlrr ; Qoprraynnponra
r{Ae}r peruenur (nlaH

peruenur). Brruonneuue
rrJraHa perueHr{r 3aAa!M.

9ncronofi pacqer. Ananng
pelIeHI,It E eto 3HarIeH[e.

OQoprranenue perneHlrr.
Tr,rnu.urrre HeAo crarrr,r

IIpE perueHr,r]r ]r
o(f oprr,rrenalr perxenrrt

Qnsnuecrofi s44a.ryr.

I4syvenue npr{MepoB

perrreHlrr 3aAaq.

Paann.rHrre [p]reMbr r,r

cnoco6rr peureHr{r:

aJIK)pI'ITMbI, €UI€UIO|I{I{,

rcoMeTpr,rqe cKlre upraeMbr.

MeroA parrraepnocrefi,

rpa$uue crrie perrreHr4fl r{

T..U.

Knneuarnrca (4.raca)

az OcnosHrre
3AKOHhI

T4

IIOH'TI{'
KI,IHEMATI,IK}1.

I flonropzrt ocHoBHbre

3aKOHhI U ilOHgTptS,

KI,IHEMATI,IKI{.

Peurenue pacqerHhD( r{

rpa$n.recrlrx 3a,Aaq Ha

paBHoMepHoe ABrDKeHr,re.

a
J Peruenne

pacqeTHbrx I{

rpa(fu.recrux
3aaaq Ha

pasHoMepHoe

.IIBI,DI(EHI{C.

I



4 Pelrenue 3a,[arl Ha

paBHoycKopeHHoe

.UBI,I}I(EHI,IE.

I Feruenue 34Aaq Ha

paBHoycKopeHHoe

,uBrDKeHr{e.

,{nuxenne rro oKpyxHocrr{.
Penrenne 3aAaq.

5 flnr,rxenue rro

oKpyxHocrr,r.

Peruenr,re 3a.uaq.

I

,(nnanrnrca rr crarnKa (6 vacon)

6 Koop4lrHarrruft

MeTOA pertreH[t

3allaq IIo
MEXAHI,IKE.

Peruenue 3araq Ha

OCHOBHbIE 3AI(OHbI

Ar,rHaMr{Krir:

Hrrotona, 3aKoHbI

nnc, oI{JI

T'TOTEHI,I',

ynpyfocrr.r,
TpeHr,rr,

COIIPOTI,IBJIEHI,I'

1 flonropzrr
roop4nnarnrrft
MeTOA peureHr,rs

3AIAII NO MEXAIII,IKE.

Pemenne 3aJlatr Ha

OCHOBHbIE 3AKOHbI

Ar{HaMr{K}r: Huorona,
3tucoHbr Anr cHn TrroTeHHt,
yrrpyfocTn, TpeHrirs,

conpoTr,rBneHnr.

Peruenne 3a,uaq Ha

ABlrxeHrle rr,rarepr,ranrnoft

TOTIKII, CtICTeMbI TOqeK,

TBepAOTO TeJra nOA

AeftcrsPleN,r HecKoJIbKrrx

C}IJI.

Peurarr 3aJlaqu Ha

orrpeAeneHr,re

xapaKTepr,rcTr,rK paBHoBecru

7 Pemenr,re 3aAarl Ha

ABr,rxeHr{e

naarepnalrnoi
TOIIKTI, CpICTeMhI

TOrreK, TBepAOTO

TEJIA [O,II

Aeicrnr,reu
HECKOJIbKI{X CHN.

I

8 3a4avu

oIIpeAeneH

ne xapaI0eplICTLIK

paBHoBecr,r

a Qnsr,r.recrr,rx
CI,ICTEM.

1 Qusnuecrzx crrcreM.

Pelrarr 3a,[aqlr Ha

TIPHHIII4II

OTHOCI{TEJIbHOCTI4:

KI,IHEMATIqECKHE VI

II.IHAM}IIIECKI,IE

xaparCIepI{cTrrKlr

ABLIXeHIIfl TeJIa B pa3Hbrx

rrHepqlranbHBD( cr,rcreMQ(

orc.rera.

9

10

1l

3alaqu

, npr,rHrlr{[

OTHOC}ITEJIbHOCTH:

KI{HEMATI{qECKI{E

H ,ZII,IHAMIIqECK}IE

xapaKTepr,rcTt4 Klr

,UB}IXCHI4.fl TEJIA B

pa3Hblx

lrHepqlranbHbD(

cncreMrx orcqEra.

a
J

3arconrr coxpaHerrrr (7 .racon)



Kraccn(furaqnr
34Aaq no

MEXAHI,IKE:

perxeHHe

34Aaq

cpeAcrBaMlr

KEHEMATHK

H, AI{H{IM}IKI,I, C

rroMoIIIbro

3AKOHOB

Peruenue 3a,uaq Ha

3arcoH coxpaHeH}Is

r4Mrrynbca v peaKTr,rBHoe

ABI4xeHr,re. 3aAa.ru Ha

orlpeAeneHr,re pa6oru vr

MorqHocrr{. 3aaaqll Ha

3aKOH COXpaIIeHnr VI

IIpeBparTIeHr4t

naexanuqecroft gHeprwr.

Pemenue 34Aarr

l3 3anaqlr Ha 3aKoH

coxpaHeHr,r.ff

r,rMnynbca u
pear(Tr,rBHoe

ABrrxeHI{e.

I HecKoJrBKI,rMr{ cnoco6airar,r.

Cocrasreu[e 3aAaq Ha
3a.uaHHbre o6terctrr lalru

'BJIEHI4'.BsauuoupoBepKa
peuraeMbrx 3aAarr.

3naxoN,rcrso c [prrMepaMr{
perneHlrr 34Aaq IIo
MEXAIIHKE

pecny6nr,rrancxlrx 14

MexAyHapoAHbrx

OJILIMNI{A.II.

KoncrpyrropcKlre 3aAaqtl H

34AaqH Ha npoeKrhr: MoAeJrb

aKceJrepoMeTpa, MoAeJrb

MarrHr,rKa @yro, MoAeJrb

xponrurefina, MO,IIENb

rryrnKlr c npoTr,rBooTKarHbrM

ycrpoftcrnorra, upoeKTbr

caMoABDKyrq[xcr TeJre)KeK,

npoercrbr ycrpoficrn Anr,
na6mo4euur HeBecoMocrr,r,

Mo.IIeJrb aerorore6arelrnofi
CIACTEMbI.

I4 3qAaqn ua
orrpeAeneHlre

pa6oru n
MOIIIHOCTI,I.

I

15 3a.uaqn Ha saxoH

COXpaHeHLIS U

lpeBparrleHr,rs

nrexanr,rqecrofi
gHeprlrn. Peurenr,re

3aIaq
HECKOJIbKHMI,I

cnoco6arrara.

I

I6 Cocrauenrae

3aAaq Ha 3aAarrHbre

o6rertrr urrn

'BJIEHI{'.
BsaurvroupoBepKa
peulaeMbx 3aAa.I.

I

I7

18

3naxorracrso c
rrpr{MepaMr,r

perrreHlrtr 34Aaq no
MEXAIIHKE }l3

oirp"ooro 6anra
Ef9

2

Crpoenue n cnoftcrna ra3oB, )KrrAKocrefi n rn0pqrrx reJr (5 vacon)

19 KaqecrseuHrre
3anaqlr Ha

OCHOBHbIE

TIOJIOXEHH' LT

ocHoBHoe

ypasHeHr4e

MOJreKynrpHoKr{He

I Ka.recrseHurre
3a,uaql,I Ha ocHoBHhre

IOJIOXEHI{' U OCHOBHOE

ypaBH0rrne

M OneKynspHoKl4HeTr,rqe cKo

fi reopur.r (MKT). 3aAa.rr Ha

o[]rcaHl,re noBe.[eHr,rs



TIIIECKOfi

(MKr).
Teoplru [.IIeaJIbHOtO ra3a: OCHOBHOe

onpeAeJreHr,re cKopocTr,r

MOJrerg/Jr, xapuuffepr,rcTlrKr,r

cocTorHltf, ra3a B

r43orrpoqecca(. 34Aaqr.r Ha

rrcloJrB3oBaHr,re ypaBHeH[t
MeH.qeneesa

Kranefipona,
xaparcTeplrcTLrKa

Kpr,rTErrocKolo cocTosHl{s.

3aAa.ru Ha orrucaHr,re

ssreuufi rroBepxHocrHoro
cnor; pa6ora cr{Jr

rroBepxHocTHoro

HaTf,XeHI{t, KafIUIJISpHbIe

AABNEH}IE B MbIJIbIIbIX

rry3r-lprx. 34naqn Ha

oIIpeAeJreHr,re

3ala.ru Ha

OTII{CAHI,IE

noBeAeHlrt

ll,[eaJrbrroro ra3a:

ocHoBHoe

ypalHeHr.re MKI
orrpeAeneHr,re

cKopocrr{
MOJreKyJr,

xapaKTepHcTHKrr

COCTOflHI,I' TA3A B

3alaqu Ha

csoficrna napoB:

IICIIOJIb3OBAH}IE

ypasHeHr4f,

Men4eneena-

xaparcTepr,rcTHKa

Kpr,rTI,IqecKoro

cocTosHl4r.
BJITDKHOCTI,I

3a,qaqu Ha

xapar(Teplrcl

TeJra: a6c
OTHOCI,ITEJIbI

yAnlrHeHI{e,

paclulrpeHr,r€

npoqHocTu,

ynpyrocrr.r.

KaqecrseHHr

KOJII{qECTBET

Ycrnuft I
perrreHr{u r

3aAatr. lpa
9KCneprrMeH'

3AAarilr, 34A{

coAepxaHEs

22 3a,uaqlr HA

oIIpeAeneHr,re

xapaKTepr{cTr,rK

TBepAOTO TeJra:

a6comornoe vr

OTHOCHTEJIbHOE

yAJrI,IHeHr,re,

TEIINOBOE

pacrlrllpeHl{e, 3anac

upoqHocTr{) cI?'JIa

ylpyrocTr,r.

I

z) KaqecrseHHrre u
KOJII,IIIECTBEHHbIE

3allaqu.

r paQr,rqecKHe u
gKCIIepr{MeHTaJIbHbIe

3aAaqr,r, 34Aarrlr

6rrronoro
nfl.

Ocnoerr repMoArrHaMrrrcrr (4 vaca)

24

BJTtDKHOCTT,T BO3AyXa.

3a,qaqu Ha o[peAeneHr,re

xapar(TeplrcTHK TBepAor0

TeJIa: a6conrornoe u
OTHOCI,ITEJIbHOE

paclulrpeHr,re,

TEIIJIOBOE

3alrac

C}IJIA

KAIIECTBCHHbIE LI

KOJrI{qeCTBeHHbre 34Aarru.

Ycrnuft Alrailor upn
peIIIeHI{U KaqeCTBeHHbX

3aAatr. lpaQnvecrr,re H

9KCneprrMeHTturbHbIe

3aAarilr, 34AaqI,r 6rrrosoro

H}IE

ilIHbrx 3aAarr.

}AIIHbIE



26

27

3a,qaqrl Ha renJroBbre

.UBI,IIATEJII{

Pernenne 3anaq r,r3

orKpbrroro 6anra
Ef3

3aAa.ru pa3Hbx

BrrAoB Ha o[ucarrne
g[eKTpr,rqecKofo

rroJrfl pa3JluqHhrMu

cpeAcrBaMlr:

pa3HocTbro

9.rrercrpnuecKoe nole (4 uaca)

TepMoArrHaMr4Krr. 3aAaqn

HA TENJIOBbIE,IIBilIATEN}I.

Srcxypcur c rleJrbro c6opa

AarrHbrx AiI' cocTaBneHr,rt

3aAaq. KoncrpyrropcKrre
34AarIlI U 3a,Aatil4 Ha

npoeKTbr: MoAeJrb

fa3oBoro repMoMerpa;
MO]IEJIb

npeAoxpaHHTeJrbHoro

KJra[aHa Ha onpeAeJreHHoe

AaBJreHI4e; npoeKTbl

llclloJrb3oBalrr4r ra3oBbrx

npoqeccoB Nre rroAarII,I

clrrHanoB; MoAenb

rennonofi MamHHbr;

upoercTbr upaKTuqecKoro

orpeAeneHr,rr p4Ar,ryca

TOHKITX KarrlrJrJrtpoB.

Kynona, crrJroBbrMu

JI}IHHSM}I,

HarpsxeHHocrbro,
pa3HocTbro

rrorenrluafion, eHeprraefi.

Pelrenue 34Aarr Ha

ollficaH]re cucTeM

KonAeHcaropoB. 3aAa.ru

pa3Hbrx BI{AOB Ha

ON}ICAHHE MATHIITHOTO

tloJls ToKa Lt eFo

Aeficrsfis: MarHurHas

r{HAyKrI}rt r,I rraarnrarnsui

[oroK, cnna Avnepa v
cnra Jlopenqa. PeureuI,re

KAqECTBEHHbf,X

9KCrrepHMeHTaJIbHbrX

XaparrepucrlrKa
pe[reHr,rs 3aAaq

pa3Aena: o6rqee v
pa3Hoe, [p]rMepbr n

XapamepncrI,IKa
perrreHlrfl 34Aarr pa3Aena:

o6qee u pa3Hoe,

rrpllMepbr n np]reMhr

pertreHrur. Peurenne 34Aatr

pa3HhD( BrrAoB Ha

onIIcaHne
gner(Tp}IqecKofo floJrfl

pa3rurrHblMH cpeAcTBaMlr :

3aKOHaMlr coxparreHr4t

344a.ilr pa3HBD(

BH,IIOB HA OIIUCAIINE

SneKTpuqecKoro

noJlt pa3JII,IIIHbIMH

cpeAcrBaMr4:

3AKOHZIMLI

coxpaHeHrs 3apqa
VT

3AKOHOM

Kynona,

CHJIOBbIM}I

JITIHI1If,MII,

I NOTEHUTIAJIOB.



31 Peruenue 3aAatr Ha

OIIT4CIHI{E CHCTEM

KOHAeHCaTOpOB.

II 3zuIAq C HCIIOJIb3OBAHUEM

9reKTpoMeTpa,

MarHlrTrroro 3oHAa U

Apyroro o6opy4onaHr.rr.
rlocronnnrrft elercrpnqecrcnft ToK B pa3JrnrrHbrx cpeAax (3 uaca)

32 3aaaqr Ha

pa3nr4rrHbre [p]reMbr
pacrreTa

conpoTI,IBJreHr4t

cnoxHbtx
9neKTpr,rqecKux

ueuefi.

1 3a.uaqra Ha

pa3Jrr,rrrHhre upEeMbr

pacqeTa coupoTr,rBJreHr,rJr

cJroxHbrx gneKTpl1lqe cKr,rx

qeueft. 3aAa.ru pa3Hbx
BI,TAOB (Ha OrruoaHr4e
g.tteKTpnqecKlrx qenefi

IIOCTO.flHHOFO

gJlelffpnqecKoro ToKa c
noMonlbro 3aKoHa Orraa

AJUr sauHnyroi qenn,

3axoHa ,{xoym
JIenrIa, 3aKoHoB

[ocne.uoBaTeJlbHoro u
napalnenbHofo
coe.uznennft.

OsuaKorvrreH[e c

npaBr,rJraMr,r Kupxro(fa
IIpr peureH]r]r 3aAarr.

Ilocranoma lr pertreHr,re

Qpoumnrnrx
SKCnepllMeHTaJIbHbrx

3aAaq Ha orrpeAeJreHr,re

norasanuft npra6opoa

Ilplr r,BMeHeHr,rlr

conpoTlrBJreHI,IrI Tex EJrlr

IIHbD( yqacTKoB IIeIIu, Ha

onpeAeJreHr,re

coupornnnennft
yrracTKoB rlenlr n r. A.

Peurenr,re 3aAaq Ha pacrrer
yuacTKa lleflu, uuerorqeft
3AC. 3aAa.ru Ha

on?IcaHlle rlocTosHHoro
grel(TpuqecKoro roKa B

gJreKTpOJrr.rTAL BaKyyMe,

rzL3ax,

[oJrynpoBoAH[rKax:

xapar(TepficTr{Ka

nocurerefi,
xapaJcreplrcru Ka

KoHKperHlrx sBreHnfi u
Ap. KauecrneHnrre,
SKonepr,rMeHTaJrbHbre,

3aHlIMaTeJIbHbIe 3aAaqz,

3a.uaqH c TexHI{qecKI{M

33 Peruenne 3aAaq Ha

pacqeT yrracTKa rlellu,
urraercrqeft gAC.

flocrauosra n
pemeHr{e

(fponralrnrx
gKCnepr,rMeHTaJrbHbD(

3anaq Ha

onpeAeneHHe

norasaHHft

npn6opon.

I

34 3aaaqu Ha orrlrcaHr,re

tlocTo.f,HHoro
gneKTpuqecKofo

TOKA B

9JreKTpOJrr{TaX,

BaJCyyMe, ra3ax,
rroJrynpoBoAHlrKax.

I



coAepxaHueM,

roIr,t6unnpoBallHhle

3a[aw[.
KoncrpyrropcKlre 34AarIlI

Ha [poeKlbr: ycTarroBKa

Ant IrarpeBarru.f,

xr{AKocrrl Ira S4AarIHyIO

reMlepaTypy, MOAeJIb

ABTOMATIIIIECKOTO

ycrpoftmra c
gnel(IpoMarHuTHbIM

P9I9, flpoel(Tbr rr MoAenrl

ocBelqeHlrf,
BBIIIp'MITTeJIb n
ycI{JrrITeJrb Ha

rroJrynpoBoArII{KAq

MOAeJIII lI3I\,repIITeJIbIIbD(

npu6opoa, MoAenI{

(qepHoro sql[Ka)).


