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Pa6oqa-[ [porpaMMa AI4cIIunnI{Hrr o}rsu.recKa.f, xrrMr{x ouy6ruroBaHa na cafrre Troufy:lsnerrpouuuft pecypc] / perxr,ru Aocryna:

@ Troueucrcafi rocy4apcrseuHrrft yHr{Bepcr.rr er, 2022
@ Mouusa II.H., AH4peen O.B., ZOZZ.



J

1. Ile,rn H 3aA qu ocBoeHr{rr ArrcqulJrr{urr (mogy.rrn)
@usu'recxatl xI'IMI4s - pa3Aen xIrMl4rrecKofr uayru o6 o6rqrax 3aKoHax, o[peAengrorrl'X

cTpoeHrre BeuIecTB' HafIpaBneHI4e I4 cKopocTb XITMIIqeOKLIX flpeBpailIeHuitnpupa3nr4rIgbrx BHerIrHrrXycnoBl{sx; o Ko'lrI4LIecrBeHHbIX nsauuo4eficrBld.qx Me}I(Ay xr{Mr{qecKnM cocraBona, crpyxrypofr
Be[IecrBa a ero csofrcrBaMl4.

B $ r.r:nuec xoit xvttuu BbrAeJr{ron cne.qyrorrlr4e o6racra nc cJreAoBagr{fl :
1' 3r<cnepzMeHTaJlbHoe onpeAeneHae v pacrrer napaMerpoB crpoeHr4-s MoneKyn lrrrpocrpaucrneHnofi crpyKTypbr BerlecrB.
2'3rcnepvMeHTaJlbHoe oilpeAeneHlIe repMoAr{HaMr4qecKHX csoficre Berr{ecrB, pacqer

TepMoAI'rHaMIItIecKI{x $yHxllufi npocrblx I4 cJIo}ItHbIX cr4creM, B ToM ril4cre Ha ocHoBe MeroAoBcrarlrcrl4qecxofr repuoAl'IHaMI{KI{' Iz3yLIeHHe repMoAHHaMHxlz cila:onbrx rrpeBpauleugfr rz $a:onsrx[epexoAoB.

Teoperuuecxoft ocHoeoft rpu:uuecrofi xzlru' .f,B"[src.rc,
Oua BKrroqaer f{eHr{e o crpoeHr4r{ MoJreKyn Berrlecr"Ba,
xuMr4qecKyro Kr{HeTr4Ky.

3. Onpe4eneHrze TepMoAr4HaMHqecKr4x xapaKTepr{cruK
ycraHoBneHr4e 3aKoHoMepuocreil a4cop6qrzH Ha fpaHr.qe pa3Aena
I]CHTPOB HA TAKI,IX IIOBEPXHOCT'X,

o6qrae 3aKoHbr Su:rzuecxofi nayxra.
xr4Mr4r{ecK}T0 TepMoIHHaMr.rKy Lr

IIpoqeccoB HA rroBepxHocTrr,

Sa: n (foplruponaurr aKrrrBHbrx

4' Teopul pacrBopoB, MelI(MoJIeKyn{pHEre r4 Me}r{qacrr.rrru6re n:aalro4efrcrBr4rr.
5' I4:yueuze $nsurco-xlzMl4tleclo4x cnoficrn cr{creM rrprz Bo3Aei4.creuta BHerrrHr4x ilorefr, aTAIOKC B SKCTPEMANbHbIX YCNOBIZ'X BbICOKIIX TCMIIEPATYP rZ 4ANIEHZfi.
6' HepanHoBecHr,Ie flpoqeccbl, rIoroKI{ Maccbr, oHepfrrl4 rr gHTpo,,au [pocrpa'crBeHHblx rrBpeMeHHbrx cTpyr(Typ B HepaBHoBecHr,rx cr4cTeMax.
7. MarpoxrrHerr4Ka, MexaHr43Mbr cJrolr(H'rx xr4Mr4rreoK'X

f r4Ap oAr4H aMI4Ka, p acTB Op eHrz e H Kpr4 cTann rr3 ar\ufl .

lpoqeccoB, rBu:uno-xrdMrrqecKa,

8. [vnauzr(a sneMeHTapHoro aKTa np,n xr{M'qecKr4x rrpeBparleHv{x.
9. 3:renresrapH'Ie peaKrlr4rr c yqacrr4eM aKTI4BH'IX lracrl4rl.
10' cn'qgr pearqIaoHHofi cnoco6HocrH pearer{ToB c ux crpoeHr4eM Lr ycnoBrrrMrr

o cyue crBn euv tr xtrMr4.IecKoft p eaKilr,rv.
1 1 . (Dn:uro-xHMI4rIecKI{e ocHoBbr rrpoqeccoB xr4Mr4qecKofr rexgonoruu.

Ile'nHo usyqeHLrfl' AI4cIlI4nnI4HbI <ousu.recKar xnMvfl>> rBnrerc-rr SopnauponaHrae yacnvpaHToB' Ha ocHoBe [oryqaeMblx 3HaHIrfi, qelocruoft xaprzHbr rposBneHr4r 3aKoHorr,repnocrefi
XI4MI{qecKI'Ix sereul{fr, IpoTeKaHI'Iq XI'IMIzqecKIzX npoqeccoB c ToqKIz speHrlf, 3aKoHoB Quzuxu, aTaKXe lpeAcraBneuufr o coBpeMeHHrx Su:uxo-xI4MI4r{ecKHX MeroAax [ccneAoBaHr4s xr4MrdqecKr4x
cr4cTeM.

3a4auu LlByHeHLrfl' AI4cIIrIrinIrHbI 3aKrloqarcTc.f, B QopnrvponaHLrH n yrny6reuun crrcreMbrznauufr. y acilnp aH-ro B rro o cHo BHbrM pa3AenaM lr4crlu,,nr,Hbr :

- xrlMr{rrecKar TepMoAr{HaMrzKa

-[oBepxHocrHbre flBrreeLrs. u agcop64ux;
- $a-sontre paBHoBecr4{;

-MeroAr,I Su:uxo-xuMllqecKoro a:aurr4ga;

- S asuKo -xr4Mr.rqe cxufr. auatu: ue$rxntx KonneKTopoB ;
-sneKTpOXHMr.rqecKHe rrpoqeccbr;
_ KI4HCTHKA lT KUI UILI3.

2' KouuereHIII{n o6yvamrqerocn, sopMl{pyeMbre B pe3yJrbrare ocBoenur 4annofiAlrcuurrJruurr (uogynn)
KounereHqura, $ oplrupyeMbre B rrpoqecce ocBoeHp' ArrcuulnrrHbr :IIK-10 - cnoco6'ocrb K caMocrotrenbHoMy rrpoBereHuro HarrHo-r.rccneAoBare*cxofrpa6o*t u nonyrleHl4lo HayqHbIX pe3ynlTaroB, yroBnerBop.f,rorrl,ux ycraHoBneHHbrM rpe6onaHzxrra xcoAeplKaHIrro 4uccepraryuit Ha coI{cKaHI{e yuenofi crerreHrr KaHAr.,rAara HayK rlo HayvnofrclerluirnbHocrrz 1 .4. 4 . euzu,lecKa.f, xr,rMu, ;
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IIK-1l - crroco6nocrb r.rcrroJrb3oBarb coBpeMeHHyro Hayrrnyro anlap arypy rr MeroAbr,ncllonb3yeM'Ie rIpH BbIrIoJIHeHI4u HayrrHbx I{ccneAoBan nia s o6rucr" 6"rtoacr<ofr xttrrrEra (ra:ona.rv xsrAKocrHa'f, xpoMarorpalux, I4K-, yo-, -flMP-cnerrpocKonr4-f, Lr Macc-cfieKrpoMerp]rr,sneKTpoH'a'f, MIrKpocKorI[{, peurreuoSasoerrfi alaJrurs, $ra:arco-xu*"r"ao"r a*uor*3; MeroAbrMareMarrrlrecKofo MoAenr.rpoBa1%s.v crarHcrurrecnoft o6pa6tro" ourr*i. 
--'

B pe:ynrrare ocBoeHrz.r{ Ar{cutznnuHu o dyvaroqnfi cn golxen :3narr' Bce ocHoBHbIe rIoH{TI4.{ rlo TeMaM Arrt.;tlvturr4Hr,r, Mecro SvsHuecro it xptwuuB pgryxuMl4rrecKux AHcIIunnI4H; BaxHoc* $asuueclcofi x^rMrrvI, ee aKTyanbHocrb I4 MeroAoJrorzqecr<rzfiamlapar; Merorbl rr reopLrLr Srz:zvecitoit xuwtuu; Teoperur{ecKr4e ocHoBbr MeroAoB Quszuecr<ofixI4MI'Ir; ocHoBHbIe r.^paBLrna npeAcraBneuux rpa@"oaaooao Marepkrura. ra6na.rHr,x, pacqerHbrx r4Teoperl4qecKlrx AaHHbrx B coorBercrBr4kr c nplzH-f,TblMrz n Sil:auecxofi xprMLrLr HopMaMr4 rzrrpaBr4naMz.

Yue* a*an'BtrpoBarb Teoperl4q.ecKl4e 14 gKcrrepl{MeHTanbHr,Ie pe3ynbrarr,r Ha coorBercrBlrelaclopry uay'*rofi cnequanlHocrz 1 .4'4' Qusw{ecK*s xr4M''; [pr4BJleKarb oc'oBHhre [o'srr,LSzsnvecrofi. xnwruu u ee pa3renon x o6cy)r(AeHr4ro nonyrreHHbrx pe3ynbraroB; Kpr4T,nqecK,ncl'IcreMarl43l{poBarb nlrreparypHble AaHHbIe IIo TeMaM ArzcqurrJrr4nbr, Hau6onee 6nzsKoorHoctr{nect B reMarl4Ke Hayr{Ho-I'IccneAoBarenrcr<ofi pa6orrr; O";;;6;"arb reM6r npoeKrHo-I{ccJIeAoBareJIbcK}rx' HayrrHo-uccJlenoBareJlbcKllx pa6or cryAeHToB u orrna'r,IpoBar' I{xBLITIOJIHeHI4e' ocyqecrBn{Tb reKyllee copyKoBoAcrBo; TpaMOTHO [peAcraBffTb pe3ynbrarbrHayrrHbIX vccrleAoBaHufi (xax reoperl'IqecKlIx, TaK 14 3KcrrepuMeHTaJrb'brx) n coornercrBr4r4 crrpIzH{TE rM rr n S as uue crc oit xnwrnu H o pM aMI4 u rtp aBrt rraMv.B,ra4err rrpotpeccraonanbHbrM xaMuqecKaM
IzcrIorIb3oBaHI'LI rIoH.tl'ztiHoro arnapara S'suvecxor *"*"ltltl$'O"rliffiH:ffi."Ji:""":il;
reopnefi I4 MeroraMIa cfaszvecxofi xauxra; HaBbrKaMr{ aHan'3a ry6n"r.uu"ft no rerr,raruxe gausrr.rfr.

3. Crpyrcrypa ll o6reu ArrcqurrJrrrHbr

Ta6nraqa I

Blrt yqe6sofi paborrr Bcero qacoB
(axa4enazvecKr{e

vacrr)

. 
rfacon B ceMecrpe

(aKaAeMr.rqecKrre sacbr

O6qufi o6reu 3aq. etr.

tr'Is urzx:
rfacrr ayAr{To

flparruuecxre sauuu,
Jla6oparopntu,. / npaKrrzqecKr{e sarrsrra; no

rla crr B H e ayArrro pn o rffi
caMocTOflTeJIr,HyIO qarculefocs
Bu4 npouen yto.rnroE amecrffi,
KaHlzAarcxrzfi er<:aueir

KauAuAar:crclrfi exsaMeu

4. Cucreua orIeHr{Baur{rr
flo oronqauvLr Lr3yrrelas.

sBJlserc.f, o6gsaremHr,IM,4n-g Bcex.
Kypca o6y.rarorqufr.cs cnaet KanAr4Aarcxufr sxsaAaeu, roroprrfi



5. Cogepxaur{e AU cqurrJrr{Hbr
5.1. Teuaruqecrcufi rrJraH Ar{cuurrJrr{Hbr

Ta1tuua2
J\t
n/n

HauMeuosaHr{e reM n/nttt
pa3AeJroB

06reirr /Iucrrurr.ruHr-r
Bcero Bur{u ayAuTopHofi padorsl

(aKaneMrzqecKr{e qacrr)
llurre BrrAbr
rcourarcruofi

pa6orr,rJIercquu lfpanrr.rvecrcue
3AHflTI{g

JIa6oparopHlr€
/ upalcrn.lecrcrre

3aHqTufl tro
IIO/ITNVTTrIqM

2 a
J AT 5 6I n.r1Mn eecKaf, TepM onlaH aMVKa 6 4 2 02. rrulJt'lrxHos.l.Hble flBIIeHIIg. ,t

a4cop6qzx A 2 2 0 0

0
3. va3oBbte paBHOBecHrr 4 2 2 0AT. rvrEruA.bl QTI3LIKO_XI4MI4qecKofo

AHAIII.T3A
A 2 2 0 0

5. @usuxo-xuMa.recrafi aHanr{3
He0rqHrrx xoJrJreKTopoB 4

;
+
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2 z 0 0
6. 3lerrpoxlrno nuecxa. n poueccbl z z 0 il7. Kuuerrzxa rr KaraJrlr3 z AT 08. Koscyl srarlufl lepeA 3K3aM eHoM 2 0 0 0 2

?4
9. KauAaAarcxufi sxsaraeH 34 0 0 0Llroro (qacon) 68 I6 16 0 36

5.2. CoqepxaHr.re ArrcrlnrrJrr{nu (modynn) rro reMaM

Temamuxu ileK4uoHHt tx saHnmufi:l. XumuqecKarr repMoAr.rHaMrrKa
ocHoeHrre 

''oH'sru{ 
TepMoAHHaMLrKr4: rr3olrnpoBaHHbre I{ orKpblTbre cr4creMbl, paBHoBecHbIerr HepaBHoBecHbIe cucreMbl, TepMoAIrHaMI'IqecKIze [epeMeHHr,Ie, TeMfrep ffiypa, r4HTeHcr4BH 5;e nsKcreHcI4BHbIe nepeMeHHble' vpanHeuux cocro.rrHr.r.f,. llepnsrfi' .u*;; ;;Monr.rHaMr4Kr.r v erorIpI,MeHeHI4e' 3uralrnrzs' Bropoi 3aKoH TepMorr{HaMrrKr4. 3Hrponux. 3ueprrau lu66ca ufelsurolrqa' Ycnowlf, paBHoB ecns' v Kplrrepr{[ caMolpor{3BoJrb'oro [poTeKaHr{r npoqeccoB.P a6 ora rr relrrora xuMr.rqecKo ro ,,po qecca. XauuqecKrre rroreHrlr{anbr.

Xui'lz'recxoe paBHoBecHe. l'I:orepua Baur-fo0$a. vpanueuzx rzsooaprr lr r.r3oxopbrxunau'recxofr peaKIII,I4' llpane4euHax 3Heprl4fl lu66ca v ee r'cfroJrr,3oBaH'e Ans pacrreroBxr.rMrzqecKr{x p anHon ecrafi .

2. IlonepxHocrubre _flBreHu_fl u a4cop6qnn
A4cop6qrax' A4cop6tttt, u4top6ar' Bz4rr agcop6qzra. z:orepnrr rz uso6apri a4cop6qrzz.vpanneHue feHpu' KoHcianra u4.op6qtoHHoro paBHoBecr{-a. vpanueHrze Jlsur^,rrcpa. A4cop6qraxr'r3 pacrBopon. Teoprav agcop6rluu: JlsHruropa, [o",rxuu, Epyuayspa_3uera_Teftrnepa (B3T).llonepxuoc* pa3Aena Sa:. cno6o4nax aro"aprno"trru" oHepru{, rroBepxHocr'oeHar-sr(eHl4e, u:6rrtouurre TepMoAl4HaMr4rrecKrze Syurquv [oBepxHocrHoro cJror. -[,Israeueur4erloBepxHocrHoro Har-sx(eHl4-f, Ha rpaHI{IIe )KI4AKocrb - rlap or reMrreparyprr. 3SQer<r pe6zH4epa.
Kanzlnxpuble 'sBreHu fl" 3a'ucraNrocrb raBne Hufl napaor Kpr4Br43H6r noBepxHocrr4 )KrrAKocrr4.KanlrnlxpHa_f, KoHAeHc arJrrfl..

3. Oasosrre paBHoBecr{s
Ycnosre paBHoBecl{s Qa3' llpanuro Sa: fu66ca, crpefiueMaKepca, flzurarnvxa. (DasonHf,lepexoA )Ifl4AKocrb -rlap' Kprarrauecxl4e napaMerprr. KpracralJrr'qecKoe u avrop$uoe cocrorHr4e S's.Teplto4zHauzqecKkle 3aKoHoMepHocrrz paBHOBecHft ntH4XOCTb-[ap n 6rauapurx 4nyx(fa^:urrxcllcreMax' llpaxru'recKoe [paMeHeHI4e paBHoBecrrft naext4y )rorAKocrbro r{ lapoM. pan'onecae
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r(I4rKocrb-)Ifi4AKocrb' TBepAoe TeJIo-)KI4AKocrb, TBepAat Sa^ra-pacnnan. 'Iznrr rpexSasurxpanHoneczfr.

Koop4rzHarrr AaafpaMMbl orHoKoMrroueH*ro[ cr{creMbr. [zarpanaubr cocro.,rHr{.fl BoAbr,cepbl' @a:onlre 
''epexorbl nepBoro, BToporo pora. Tepuo4vnurrti"oo. orrr4caHae Kpr4BbrxIrcnapeHl4-tr' Bo3roHKLI' nJraBJIeHI4x' Tpofinax 

"otou. 
llonuuopor'3M, gHa'Tr4orporlrl.f,, MoHorpofll{s.[rzarpananaa AByxKoMuoueuruoft czcreMbr. KoHqeurparlr4o'Ha{ ocr. Bz4rr xoHqenrpaqufi.Tznrr sa:onlx AI'IarpaMM' {nlxrouno'e'T'r,re cr4creM'r c o6pasonaHr4eM fipoMe]Kyrovurx fra:.Pac'rer noJIolI(eHI4it' ttuuwit nn.Bu.yca v con'ryca, Koop^r{Har gBTeKTuqecKux ToqeK, TerIJIorIIJIABJIEHIZ'I.

TpexrcounoHeHTHble cl{creMr'I' Mero4 nso6paxcenn-{ cocraBa: TpeyfonruuK pose6oua,orHolrreHl{e Bblcor' Tpofinal rl'arpaMMa cocro-f,Hl4s gBTeKTr{qecKoro rrrrra. rlpocrpaucrBeH'bre r4rlJrocKocrHble AI{arpaMMbI crlcreMlt. ?IsorepMlzqecKl4e pa3pe3r,r qepe3 oBTeKTr.rKy, Mexny AByMsmo6snaz rotIKaMI{' llocrpoeH'e norefi op"ai*nr3arlrr' MeroAoM r43orepMurrec*r.rx ce.reHzfi. rlonfinepnra'rirofi Kpl.crannu3alJkrkr n',.krBunyanbHr,Ix KoMrroHeHToB, coBMecrnofi xprzcrannr43arlr4rr nByxKoMloHeHToB' fI'IIocKoc* rpofiuofr ssrexrzxr'. lI:ueHeH kre BvrEaoJreMeHToB 4nofiHrrx crrcreM rpr{nepexoAe n rpofiuyo cl{creMy' llpaueueuve npaBr4Ira6a: fv66cu n tporrr"r, crzcreMaM rpofiurrecr'rcreMbr c o6pa:yorqlrMct xr4Mr4rrec*rzM coeArrHeHrleM. TpraaHryn.{rlus. culrnnercurreTpeyronbHl{r<rz' Knas'6I4HapHhre pa3pe3bl. cacreurr al6p*ouurrr{eM coeAr.rueuaft r{ sBTeKTrrqecKofoTI,INA.

MHoronou[oHerHble cacreMbl. feouerpuuecKoe H:o6par<eHue rrerhrpexKoMrroHeHTHbrxcI4CTeM.

",oorrfllffff#t 
npaB'rla Qa: fv66ca r @ason'na rlrarpaMMaM onHoKoMrroHeHrHbrx,4noftu'x

4. MeroAnr Su:urco-xr{MnqecKoro auaJrr{3a
@ra:zlco-xuMt'I'recxuft rIoAXoA K I43rreHIzIo xrzMr4lrecKl4x crzcreld. 3aeacuMocrr4 ((cocraB -cnoficrno>' Bu4u cnoficre' Ilpzuqanrt $v:zno-xuMr4qecKofo a*anr4sa: cno6o4ri nrr6opa,coorBercrBa's' Helpepr'IBHocrlz rI3MeHeHI4'f, csoftcrn' Pasnarue Qz:zxo-xnMldrrecKofo aHaJrI{3a, efo3HAI{EHI4E IN,f, NPAKTI{KIZ I{ COBPEMEHHOE COCTO,HI,IC.
MeroAlr srz:rzxo-xuMl'IqecKofo aHalrn3anpupoAHbrx r{ TexHr{qecKr{x rrauoro@asuhx cr{creM.Tepua'recruft w gu$sepeuria*n'ur,rfi ,.pr"r"&"t'r.toor 

,aHaJr*sa. rlpzHqanz aJrbHas.cxeMaycraHoBKH' Tepuauecxax 3aBl4cl{Mocrb' Tepnau-recxufi ss@exr-nzx. Coco6rr olpeAeJreHLrsxapaKTepHbrx ToqeK rII4Ka' Bua TepMorpaMM nnfl cr4creNrbr 3BTeKTr,rqecKoro Tr{rra.MvxpocrpyxrypHrfi aHaJIa3' [op"ilx Kprzcrannra 3ar\vrrsas us pacrnaBa 4nr o.pasqoB cr{creMbr3BTeI(TI4qecKoro TIz[a' llopa4ox 
''puroroBneHzr rnnusa. A'anras runrz@a noA Mr4KpocKonoM.Tpaelenze" Peurrenosa:onrrfi ui*rr. Lrgeurn$uouq"n peHTreHorpaMM u'rrrBLrnyanbH.,*BeqecrB I'I cMecl{ $a:' z:rrae'eHl{e napaMerpoB g.rreMe'TapHofi s.refiKz n o6racrH TBepAoropacrBopa' 3axoH Berap4a' Bu4rt TepMorpaMu, gz@paxrorpaMM, Mr4*pocrpyKTyphr An, cr4creM9BTEKTI4TIECKOf O

HeorpaHr',reHH'rxS:lr,;ffiH;r"y"il,".ilr#"ff;:iT""."J:"T."H?**f ,T"HHT#
pacrBopaMl4 sBTeKTI4qecKoro H [epI4TeKT'r{ecKoro Tr.rrroB. lroporraerp*{ecKraft aHaJrrr3.MznpornepAocrb sep'a' {ocrnNeHa-f, cocrorHr's paBHoBec[.s. oT]Kraf rz 3aKaJrKa.5. Ou:lrrco-xrrMr{qecrcnfi ana.rn: ue$rnurrx KoJrJreKTop oBHesrxHoft KonneKTop H 

""o xapaKTepr{crrr*r{. feonoro-fth3r4qecKrre xapaKTepr4crrzKrzfi'rlacra' llpouaqaen'tocrb, rlopl4crocrb.opnofi ropoAbr, BHyrpeHHee AaBneH[e. rlpzvzHu cHt4]r(eHr4.f,rIpoHI,I{aeMocrI4 n o6nacra rlJlacra oKoJIo 4o6rrnarorqux Lr HarHeraTeJlbHbrx cKBaxIzH.PenrreHooasonrtfi a1arrr43 xap6oHarubrx lE Teppr4reHribrx nopoA. llpo6ouo4roroBKa rJrr4'r4crbrxMlzHepanoB AIrs' a*aJrpr3a' onsI4Ko-xI4MI'rqecKI4e MeroAbr no:4eftcrnz fl HanpLrca6ofiuyto 3oHy nnacra.XrzMa'{ecKI4e MeroALr no:4eficrn us. xuvuz* uau"roo-#TBr4r KrrcJror'brx pacrBopoB c ropHoftnopo4ofi.
6. 3"rrercrpoxrrMrrrrecKr{e rrpoqeccr,r

Pacrnoprr sJIeKTponI'IToB' zo'-,4unonruoe nsanuo4eftcrBrze. cpe4urx aKTr{B}rocrb ucpe4uufr Kos06nqueHT aKTI{BHocru. ocHoBHbre rroJro)r(eHrzr reop'rz !e6ax- XloxKer.s. ycroeras3rleKTpox[M[qecKofo paBHoBecl's Ha rpaHl{qe pa3Aena $a: 14 B 3neKTpoxr.rMr.rqecKor u".r"]Tepuo4UUanal4Ka raJrbBaHl4r{ecKoro 3-rreMeHTa. Snexrpo4n v>KynJafl cana. vpanHeHH.S HepHcra ulu66ca - lelrnaronr'qa AJUI paB'oBecHoft erercrpo*rr""aanofi qenu. floHruze 3neKTpoAHoro
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rloreHlil4ana' 3nexrpolpoBoA'ocr' pacrBopoB 3neKTpoJrrrroB. Hucna rrepeHoca, [orBrr]K'oc1.brdonoB r.r 3aKoH Konrpayma.
7. KuneruKa rr KaTaJrrr3

ocnon'rre rloHsrlz'fl xI{MI'IqecKoft xzneruxu. ocnonsofi uocryrar xuMr,rqecrofr xznerrrKrr.cnoco6rr olpeAeneHlr{ cKopocrlr peaKIIVn' KnneraqecKrre Kpr4Bbie. Kuuerz.{ecKrze ypaBH e*Lrfl.KoucraHta cKopocrI4 u t'op"4on peaKrlr4r.r. Kznerzqecr<He ypaBHeHr4-{ rrrfl o6parzurix,
'apanneJlbHbix 

n [ocneAoBareJi'Hblx pear<qrzfi. Kzllerzxa roMoreHIIbIX KaraJ'rrvqecKax lr$epnaeurarr4BHbrx peaxquft.
I{enuue peaKIII'II4' Peaxilrau B rloroKe. Peaxqzz krAeaJrb'ofo Bbrrec'e H.rfl. r4l4AeilIbHofocMeIIIeHI,'fl' Kole6arelbHr'Ie peaKIII'II4. Pom 4r,rsoysHvt B KuHerr.{Ke rereporeHHr,rx peaxqrafi.Kunernr<a ferepofeHHblx KaraJIIrrIrqecKI'IX peaxq'ft. pa:riu-Iurre pexrrM'r npore*aHrzx peaxqufi(xzuera'rec*as' 14 BHeIITH-fl'I Kl,Heruqecou" o6oucru, o6nacrunueruHeft r.r BHyrpeHHefr 4Ussysarz).3anuczn'rocrb cKopocrl'I peaKrlrru or reMneparypu. YpanHeHr4e AppeHrzyca. 3ueprux aKTrzBarlrrrr ucnoco6rr ee onpeAeJle'I.fl' 3ueprar I'I gHTporra.s aKTr4BarI uu, Lrcnottb3oBaHr.re MoJreKynspHbrxrrocTo.slrHr,rx npl{ pacqeTe KOHCTaHTbT cKOpOCTIT.
KnacczsuxaqrLfl KaraJII'ITI4qecKI4x pear<qrzfi rr Karanr{3aropoB. Teopux npoMexyroqHhrxCO CAIZH CHII iI. S rcAT AJI.U3 C, IIP IIHIII4II 3H EP ICTI4qC CK O f O C O OTB ETCTBA,.

n"o"r"ilT"J:H#1rr:lt*^ Kuc:ro*ro-ocHos'ofi Kariurr43. Merarrorconunex**rfi KaraJrr43:

@epueHrarzsnrrft Karanr{3.
AxrunuocrB v cyluparnax
Q epneurau4BHoro KaraJrr43 a.

A4cop6qzoHHbre n Kararr4Tr,rqecrze rleHrprr QepnaeHron.ceJreKTrzBnocrb QeprraeHron. KoSepueHTr,r. Mexauprsl{rr

fereporenHlrfi rara-uzs' cerexr'B'ocrb KaraJrrz3aropon. ponr a4cop6qan B Kr4'err4KerereporeHHbIX KaraJll'ITlrr{ecKr.rx peaxquft. Heo4uopo4Hocrb rroBepxHocrrz KaraJrrr3aropoB,HaHeceHHbIe I(araJlrr3aroprr' 3ueprr'fl. aKTuBaIrrII4 rerepofeHHblx Karanr'Tr4rrecKrzx peaxqufr.conpeueHnlre TeopI4Ir syuxqzouzpoBaHrlr fereporeHHbrx Karanrz3aropoB. ocuosurrenpoMbIIrIneHHbIe KaTaJIATIIqecKr4e ripoueccbl.

reprrao4auana,,""*r:'#:#i:""{::X::::;uxsaan.mun:
flonepxuocrurre cnofi crBa Ha .purrrq. pa:4ena Sa:.@a:oelle paBHoBecHr.
@rzsaro -xaMn-{ecxr4fi aHaJIrz3.
QH3axo-xuMl4rrecKl{e u xI'IMI{qecKI{e MeroAbr nos4eficreu flHanpu3a6oftuyro 3oHy rrnacra.3nercrpoxraMr4 rrecKoe paBHoBecr4 e.
KnHeru.recKrze npoqeccbl
Kararurra-{ecKrre ttpoqeccbl.

6' vqeono-MeroAurrecrcoe o6ecrreqe'l{e 
'n 

rrd'ra'rrpoBaHr{e caMocroqre.nr,uofi pa6orrro6yvaroulr.rxcn

Ta6tnqa3

Oopuu CPC, nttrtrcou",p.6*urrH, o
froAfoToBKe K 3aHrTIrfM

X uun qecrar taptroo4rauano otrca Ilpopa6orrca nex
Aorro JrHr4TenrHofi nrzrep arypbr, [oAroroBKa K
lpaKTl4qecKoMy 3aHrrTr4IO.
Pa5ora n 6ra6naorpa$ra.recxzx 6asax AaHHbrx,
no46op K ceMruap axr 2-3 crarefi ,ro,.r*n.
3AHflTUfl

Cocrannenile fnoccapu_{ rro TeMarI{KaM nexuuft

floeepxnoc.rHtre rBn eHufl. 14 a1co
Oasoerre pauuo"acr"
M eroAsr 0 r.l :rz r<o -x nMr4 qecKo ro aHaJtH3a

bIX KOJIJIEKTODOB

SrercrpoxtzMz.I"cx, 
" 

npoqecc6I
Kuueruxa ta xataaral



KoHcynrraqrls flepel oK3aMeHoM llo4roronra K gK3aMeHy, [oArorouna uorrpocou,
x AorroJlHr4TeJrbHoro IlotcHeHl,rfl

Kaugu4arcKzfi gxsalaeH YcrHrre ote errr ua srg al,reHarlrzoHHrra u oarpo*,

Kaqecrso ocBoeHl,t yve6uoro Marepr.rana oqeHr4Baercs ,,o yMeHr4ro aanupa.TaIrcrIoJIb3OBarb Teoperl4rrecKHe 3HAHrrs, [pI4 BbITIOJIHeHI4IT [paKTI4qecKI4X garaq, JIo crerleHl4lpopa6ora'Hocrlr Bcex acIIeKToB 3araHl4", o0oprna'r4ro Marep vaJra,co6mo4eHrnro ycraHoBneH'brx
cpoKoB rlpercraBneHI4t pa6orlt Ha npoBepKy, creneurr caMocrosreJllHocr14, rnopuecrofiaKTI4BHocrIr' HzIJII{qIrro SJIeMeHToB HOBI43HbI I4 opl{fl4HanbHocrlz [oAXoIa ttprl BIITI6JIHSHITTI sanauuit.

7. IIponrerxyrorrnafl arrecrarluq
7.1 Oqenounrre MareprraJrbr

ArrcqurrJrrrue (uo4yaro)

rro Ar{cqurJrr{He (uoay.nro)
Arq [poBeAeHrrfl flpoMe]rcyroquofi arrecrarluu rro

KanAuAarcxzfi gx:arueH claercr IIo 3aBepneHl4ro v3yrreHkrg. AIrcIII4nnI{Hbr ,,@Iz3HqecKa,
xuMlrn" e cfopnaare ycrHofo co6ece4oealrrzx. Kaxr4rrfi eKgaN4eHarlrroHnrrfi 6uner co4eprxrar 5BolpocoB' B T'q' OAIIH Borlpoc [o coAep)I(aHklro (reoperaqecru4M pa3AenaM 14 sKcrreprrMenra-uruofi.racrr) qacrr{rrH o Bbrn o rrH eHH o fi r<an4r,t 4arcn o ft g^ 

" " 
ip, u.,1^r.

[nn npone*eHufl KaHAHAarcKoro 3K3aMeHa yrBepr(Aaerc.f, cocraB r(oMr4ccrzu ,,o [przeMySK3aMeHa <Qz:uqecras' xrrMr4fl>. Hopuarvnbr BpeMenr.r: Ha rrorroroBKy orBera - He 6oriee 60 nauu;Ha orBer acnLrpa,'Ta- se 6o:ree 60 n'ruu. flpz ornere o6yuarorqrafic,s N4oxer rronb3oBarb crr3anr4eflMn,cAeJIaHrIbIMa Ha 3K3aMeI{e [pI4 rloAroroBKe orBeroB. I{auAnAarcxufi srsaMeg npoBoAHTc, BcoorBercrBHrl c ycraHoBJIeHHbIMu rpe6onanr4flMr4tr no 3apaHee yrBep)r(AeHHoMy pacrwrca1r4ro.
flpoqe4ypa [poBeAeHI'tI sK3aMeHa [perycMarpr4Baer Aolon'r.TeJrbHbre Borrpoc'r rro TeM xevnkr I.pyrLrM pa3nenaM IIporpaMMr'I, He BoIueIlII4M B 3l€aMenalluonurrfi 6vler. Kaxr4rrft Bonpoc6ute'ta oueHl4Baerc-{ B MaKcrluynt 1 6ant,r4Tofo 3a Becb orBer acrrnpaHT Mo}r(er na6pa6 5 6annos.

Kpurepuu oqerKr{ pe3yJrbraroB KaHAr.rAarcKoro sK3aMeHa
oqenxa (orJrHtIHo)> (5 6annon) cranzrcx npv co6nro AeHrrr4cne.qyroqux ycnonufr:- fpaMorHoe I4 [paBanbHoe I4crIoJIb3oBaHI,Ie B orBerax xr4MrlqecKofi u o6qeHay.rHofiTepMr4HOnofr4H;

- 6esom'6orrHoe BnaAeHr4e Karefopr4anbHbrM anrlaparoM HavKH:
- yMeHHe o6o:uaqarb ocHoBHbte upo6renrr c$opnaynrpo"unnri* n 6ulerax BorrpocoB;- 6esoruv6or{Hoe 3HaHHe rpar<rrauecKoro Marep uana^
- Hcropr4orpaQuuecrze 3HaHHs B paMKax BonpocoB 6ulera;
- yMeHI're cB'I3arE' orBer Ha BoIIpoc c reuofi AlzccepralllioHHofo rzccnenoBaHrr{;
- JIOfI4LIHOCTb, cB.S3HOCTb oTBeTa.
ouestca ((xopollro>> (4 6anna) craBl4Tc-fl upri co6rrc )JeHuucnery]o[u4x ycnonufi:
- fpaMorHoe HcIroJIb3oBaHI4e B orBerax sKoHoMl4qecxofi u o6qeHayvnofi repuuHonoru{r4;- np o onenauo e r{3 Jr_o }KeHue c s opnynr4p oB aH'r,rx n 6nne:rax B orrpo coB ;- orAenbHble orun6rn Ilplz I4sno ]r(enrarz cf axu4r{ecKof o M arepl{ana:
- HeIIoJIHora I43no)I(eHI4q I'Icropuorpacprauecrcax cBereHr.{fi n panmax BorrpocoB 6r4rera;- yMeHI4e cB-{3arb orBer Ha Borlpoc c reuofi AI{ccepraIII{oHHoro ilccne1oBa1trq;
- JIOfHqHocTb, cBq3HOCTb oTBeTa.
oqeHxa (yAoBJrerBoprrreJrrHo> (3 6anna) craBrrrafl 3a..
- HeAocrarollHoe Hc[oJI63oBaHI4e B orBerax xl4Ml4rrecKofi n o6rqeuayunofi TepMI4HononlI{;- H.AO CTaroqH o e BnaneHr4 e Kareropr4anbHbrM arr[ap aroM HayKr4 ;- yMeHI{e ooosHa'I'rb roJIbI(o oAHy I'r3 npo6reu, 

"$op*ynrpoBaHHr,rx e 6urerax BorrpocoB;- orun6ra rrpu rr3nor(eHza $axrzqecKoro Marep[ana:
- rloBepxHocrHhre I4croplzorparpuvecxue rnur iB paMKax BorrpocoB 6unera;
- HapyllleHl4e IOfHrrHocTH 14 CBfl3HOCTI{ OTBeTa.
oqenr<a (<HeyAorlJrerB oprrreJr['uo> (2 6 a.rua) craB'Tcr sa:
- orcyrcrBl4e B orBerax Heo6xo4unaofi xutrz.lecr<oft z o6rqenay.*rofi repvuHonorurr;- on[carenbHoe I43JIo]I(eHI4e ccfopuynrapoBaHHblx e 6r.rrerax uo.rpoaou, He]MeHr{eo6o:ua-{vm v n3Jro}r(HTr, npo6lett l;
- rpy6sre oruv6xu rrprz rr3nor(enaa SarruqecKoro MaTepr4aJra:
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- He3HaHrre r{cropr4 orpacpua noupocon 6nnera;
- HeyMeHI4e cBt3arb orBer Ha Borlpoc c rerr,rofi Arrcceprarlr4oHHoro uccJIeAoBaHI,rq:
- HapyrreHrre Jrofr{qHocTu, 0Bq3HOCTLI OTBeTa.

Bonpocr'r AJrtI KaHAHAarcKoro 3K3aMeHa (Sopurpyror 1-4 Borrpocbr 6u.rrera):1' cunrerzKo-lpefiaparrasHrtfi Meror. onslrxo-xunruqecxlrfi a*aJrvr3.3anrzcurraocrr.r cocraB- csofr cre o. llpnuqauu (f u:uxo - xr4Mr4rrecKof o aHaJrr43a.
2' cxo4crBa rr pa3n,rqr4fl B cI4HTeruKo- rrpe[apa'rBHoM u Susuxo-xr,rMr4rrecKoM MeroAaxrIsrIeHI4t xI4MI4qecKrIX cl4creM' rlpovnmocrpupyftre [pI{HIIanbr Susttxo-xuMraqecKoro aHaJrrr3a Harrpr4Mepe ArrarpaMMbr oo crorHrzr KoHKp erHofi cucreurr.
2' [uarpatuMa cocro-f,Hl4fl oAHoKoMrIoHeHTHofi czcrevrr. llpoqeccrr krcnapeH1fl, Bo3roHKr4,cy6ntr'aquu, rIJIaBJIeHI.t. TpoftHar roq*a. flonuuop6usvr, ,rrurrr"orpola.f,, MoHorporrr{r.flororreuu e 

''wuft s a: onrx p aBHoBecr{ ft n nnuuw r"ru"*0"";;"r; ;;;o".."r.3' 3nrexraxa, 3BT.KT.I4A. Yxaxure Sa:onrie paBHoBecr4r npor{oxo.4-{rque B Tor{KaxSBTeKTI4KH Ir sBTeKTotrAa, vx cxolcrBo u pa3nurilre. Ocuosnura n"n"" @asonrx pa"uonecufi6unapnoi't cl{creMr'r: nI{KBIrAyc, conklAyc' conbByc. PanHonecnbre I{ ueracra6uJlbHble wr'r4kr
Sa:onrrx paBHoBecr4ft n 6nuapuofi czcreue.

4' crenesr cno6o4rr, KoMnoHeHT, BHerrrHHe rrapaMerpbr. llonalrop@rasu. cr<opocrrnolnnaop$nux nepexQ.4oB. Karc I43MeHterc.f, crzMMerpr4{ Kpr.rcrannnqecrofi crpyKTypbr np'rnonnuopfrHrx IlepexoAax, rpol4cxoAsulnx c noBbrrrreHrreM TeMrreparypbr. Kpucranna 3arJLrs..vraNure creneHb cno6o4rr Anfl Bcex reoMerpuqecK'X gJreMeHToB Ar,arpaMMbl cocrosH'{SBTEKTI4qECKOTO TI,ITA.

5' KnacczcpLrKarrvfl (pa^:onrx AHarpaMM no Pose6ovy. llprznaeHr{re npaBlrno Sas fu66caxKDKAOMy Trlrty AI{arpaMM' o6r-{cuure, rloqeMy cyrqecrBoBaHrre Ar,rarpaMM 6es ssaHl'uofpacTBOpI4MOCTr.I KOMnoHeHTOB MaJIOBepo_rrTHo.
6' Kaxosbr Bo3MoxHr,Ie [pIrr{uHLI o6pasonauusn olttacrz rndp4oro paorBopa MrrHr,rM}MoB r4MaKcIzMyMoB B rlono)Keuuu ttuuuit'nl4KBl{Ayc I{ conuAyc. rIeM xzNr[.recKr4e coeAr4HeHr4r orJrr4qarorc,or rn€p4rrx pacrBopoB.
7 ' xnMuqecKoe coeAI4HeHI{e. llpu:uaxz xr,MrzqecKoro coeArzHeuus. oa3onbre Ar4arpaMMbr co6pasonauzeu xIrMarrecKI'IX coe4uneHIafi. Xaparrep rrnaBJreHz.tr xnMr4qec6r.{x coe4uneHnft:KoHrpysHTurrfr, neprzreKTl{qecKHfi. Maxcun'ryM [naBneHrzx. 3u4orepMr.rqecKue, oK3orepMr,rqecK[ecoerl,HeHl{x' Kar<yio zu$opuaqrlro Mo)KHo ,,onyq,uTb r43 rroJroxe uus. ttuuuit oonr{Ayc t4 ,rr{KBr4Ayce6rusu MaKcIzMyMa rlnaBtreHux. llpouHocrb KaKr4x coeAr4HeHrz fi yne;1uuuBaerc-f, c rroBbrrueHr{eMTCMIICPATYP'I ,HAOTCPMI4I{ECKAX IIJII, 9K3 OTCPMI' qECKUX ,n ,,OqCMY.
8' [zuirroHia4rr, 6epronnHAbl rBeprble pacrBopbr. 3arou KparHr,rx oruoruenufi {xtoua

'{a'rrroHa' cunrylxpHble ror{Ku' Xapaxrep 3aBr{cuMocrr ceoficre or r-oaraua. pealrurre r4 MHr4Mbrecoerl{HeHl.x' Moryr JII, MHI{M'I' coeAI'HeHIr.fl crarb peanbHbrM'. yr<axure Bo3Mo}r(H6re rryrr4Bo3HI4KHoBeHzx 6epronnIrAoB B cl4creMax. Kaxue 
"aan"4r 

orcrarrBan Eeprolre B crrope c llpycronr.B -reN,{ orpaHarreHHocrb 3aKoHa flocrorHcrBa cocraBa.
9' llponecrn rocrpoeuze Sa:onoli 4uarpauMbr KBa3rz 6uuapnoft crzcreMbr rro raHHbrMMeToAa repMHr{ecKoro aHaJII{3a c yuerolr pe3ynlTaToB MI4KpocTpyKTypHoro I{ peHTr.eHoQasonoroaHanI43oB (repuzuecxze 3aBI{cHMocrI4, orrucaHrze Mr.rKpocrpyKTypbr Lr 4raQparrorpaMMbrnpulararorcx).
10' Brr6op cocraBoB Ant 3Kcrlepl{Me'TanbHoro r4ccreAoBanu-s $asonrx panunoecizfr.onpe4eneHue yclonzfi IIpoBeAeHH.s olrbrroB. o6pa6orxa oKc[eprrMeHraJ]bHbrx AaHHbrx.conocrasre'l4e naHHbIX MIlKpocrpyKTypHoro, TepMr{qecKofo, peurreiro@a3oBoro a'iurr.r3oB.flocrpoeHze tpa^:onori 4ru.put*ui B coorBercrBr4u c rpaBrznoM Sa: ltt66ca. l4ssKCrIepI4MeHTaJILHr'IX AaHHbIX OlpeAenl4Tb coorHorrreHr4e B nepBurlHbrx Kprzcrannon Ha IIUZsaxo6pasqon 14 rrr4na rzx rrJraBJreH r4s. HarepMofpaMMax.
1 1' Tporinas cncreMa. llo.nnrepMu'recxuit pa3pe3, r43orepMaqecraft pa3pe3. flpoercqvxIruErrv nI{KBIznyc' tr4:oreplGr' llons Kpucrannn3ar\uv. lloaquueuHr,re c}rcreMu. cxo*ro @as rraoNerHaxoAl4Tbc'f, B paBHoBecI4I'I B rpofiuoit cl4creMe. B 'r€Na cyruHocrb Tpr4aHryns rJkr., 3aqeM rrpoBoAsrTpl{aHrynflrlIEro' Kaxue pa3pe3bl Ha3bIBaIor xnasu6uuapHbrMr4. c nouorquo KaKr4x MeroAoB y3HarorIIoJIoII(eHae nlocrocrefi nepnuuHoil Kpl{crannnsa|iuv Sa:. C raxofi qenbro ocyrqecrBnrrorrrocTpoeHr,re r43OTepMr,rqecKr.rx pa3pe3oB.
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l2' PeH'euo0a:onrrft a*aJru3, cyllHocrb MeroAa, ero npr{MeHeHr.re K H3rreHr.rro Qa:onrxpaB'oBecl{fi' 3anucuuocrrl cocraB - [apaMerp gneMeHTapnofi .s.refixu Sa-: 4nx pa3nur{Hbx Tr,rrroB6IaHapuofi crrcreM.'I' YcraHoereHl.e rpaHuq pacrBopr{Mocrrr Ha Sa^:oerx arlarpaMMax. flocrpoeuueIr[''krn conbByca' Pacqer [apaMerpa gneMeHTapHoft.s.reftxz. Karcae Qaxropu Bbr3brBaror r43MeHe'r4errapaMerpoB 3neMeHTapuofi s'Ieftxu s o6racrH rnep4oro pacrBopa. B qevr [purrr4'br orpr4rrarenbHbrxr4 rroJroxszreJrbubrx orKJroneHrrft or saxoHa BerapAa.
13' Teprrluqec*Lle MeroAbI aHaJrLr3a. Teprrazvecrue gaBuc^Mocrr4. 3a.rer.{ B TepMhqecKoMaHanI'I3e BBeAeHa ruQQepeHIII4anbHat repMorlapa. Karru o6pasoru ns npruor TepMr,r{ecKofi sanucn,Molr(Ho [onyqzrb au$ $epeHrlr4anbHyro.
14' KonuqecrBeHHble xapaKTepl{crlrKlr npoqecca ruraBJreHrz{. Tennora [raBreHr4.s.Tepuoxul,rr4qecKl4e ypaB HeHVfl .

15' MuxpocrpyKTyp'Hftauattus.cyuinoc* MeroAa, ero rrpr4MeHeHrze Krr3rreHr{ro sasonux
il"H:;ffi;*"f,to". 

Kplrcrannnsallnn sas u: pacnrraBa Ha npr4Mepe ArrafpaMM pa3nnq'oro rr4na

76' fiai.'e cHJIoBoe I'r 3'eprerl{qecKoe olpeAene'rze ,,oBepx'ocrHoro Harr]r(eHr4r. Kar osoBo3HI4Kaer' or qero 3aBLraLrr efo BerI4qI4Ha? Kar iapnoo4"*rutr4rrecKr4 Bbrpilr(aercr rroBepx'ocr'oeHar{xeHl4e? Kaxae MeroAbI rlcflonb3ylorct nnfl olpe.4eneH[q loBepx'ocrHofo .,arfiKe'ufl.rxu4rocrefi Iz rBeprblx ren? [arr Teoperr'qecxoe o6ocHoBaHrze 3Tr4x Mero4on. Kax 14 ilor{eMynoB epxHo cTHOe HaTs)KeHAe 3 aBr4 Crr T OT reunep aryprr ?
17' .{ro raKoe KarllrnJltpHoe.4aBJIeHI're? oi qero 3aBr4cr.rr efo neffz.{nHa? Karosrr npr4quHbrnonHflTas' u onycKaHu.s XIAKOCTI'I B KarrI{JI nxpe? Karcoe 3HarreHr4e l4Meror 9Tr{ .f,BJIeHr4x? llouerray nKanl{nn-f,pax IIap KoHAeHcapyerc{ rrprl AaBneHn-ax, 6oree HI43KI{X, qeM Ha nnocrofi rroBepxHocrrl.18' r{ro Ha3llBaercn u4top6qnei'fl B rIeM 3aKJrroqaerc.s ABrDKyrrIa-f, ctrna a*cop6qun? KaxKoJII{qecrBeHHo xapaKTeprr3ylor aAcop6qraro? B qeM orJrr4rrrr-rr xelrocop6quu 14 $rz:uvecxofiaacop6qun?

o rno #'H""::H":X1H"J ffiAH: "t 
6 ryn x, B qeM e e M ex aHrr3u ? 3 anuurrzre r.r o x ap aKrepus yfi re

20' Kaxze BeulecrBa Ha3bIBaIOTc.rr [oBepxHocrHo-aKTr4BHbrMrr (IIABX Karono r{xcrpoeuze? rlro raroe noBepxHocr'as aKTI4BHocrb, KaK ee MoxrHo o[peAenr{Tr? or qero 3aBr4cr{TBerrzqrz'a noBepxHo.ruofi axrunuocru? B qeu cyrb npaBr'na Tpay6e?21' tro KaI{4M rIpI4HIlI{rIaM xnaccu$aqrpy.t nagz geM ornz.rarorc.f, KonnorzrH're IIAB orI'Icrl4HHo-pacrnopzrrarrx? 9ro TaKoe KKM, xax ee MoxHo onpe4elzrr? B qeM ocHotsar{cfro Jrb3 0B aua-s |IAB B KarrecrB e cr a6 urug aropa .4HC[ep cHrrx cucreu ?22' Kaxosbl 
''pvqfiHbl 

u oco6esHocrl4 aAcop ltiltu sa rnep4oft rroBepxHocrz? Karono eenpaKTIZrIecKo e suaqeHze?
23 ' trpu I(aKI{x ycnoBl4sx Ant o,,ucaH ux a4cop6qr4r.r Mo)r(Ho [pr,rMe'srb ypaBHeHr4, fenpH r.ropeftH4nuxa? Kax onpeAen'f,Iorc.s KoHcraHTBr B grr{x ypaBHeHarx? Kaxonrr ooHoBHbre rroJroxeHrz.f,Teopu,n Jleurn'tropa? Karcoe sa:z'recxnfi currcr noritunt, BxoA.f,r{ux B ypaBHeHr4e r.r3orepM6ra4cop6qza Jleururopa,I(aK I4x Mox*o olpeAenrzr'? Kaxrze repMoAr4'aMr4qecKr4e r4 reoMerpr{qecK'exapaKTepl4 crI{KIz M o )KH o p accrrl4Tarb, 3Har grfi xoHcraurrr./
24' trpu KaKIrx ycnoBI{-tIX BblrloJru-f,ercr ypaBHeHrre H3orepurr a4cop6qrzrz B3T? B .re^aSusauecrufi curtcn KoHcraHT B ypaBHeHI4rz B3T, oun 

"* Mo)KHo onpeAenr{Tr? B .rera [per4MyurecrBayp aBHeHr4{ 63T uep e4,4pyf rzMH yp aBHeHr{rMH r{3 orepM a4cop 6qran?25' K KaKI4M agcop6euraM npI4MeHI4Ma reopu s frowmu? B .reM ee cyrr{Hocrb r{ KaKoBbrocHoBHbIe fIoJIo)I(eHI'I-{? Yro TaKoe xapaKTepI4crl4qecKze Kpr{Bbre, KaK I{x Mox(Ho r4crroJlb3oBarb Hanp arrnxe? {nx vero rpr.rMe'_{ro, uo, $ 6rq""rrru, a$ ft uuro cru ?26' Kanuttrrflp*afl'KoHAeHcaqnxu oco6errrroa- ee [poreKa HLrflBrroprrcrr,rx a4cop6eurax. BKaKr4x cnyqa.sx neo6xoA[nro yq[TbrBarb 3TO rBneHue npr4aacop6unoHHbx rpoqaaau"?27' B'reaa oco6eHHocrl. MoreKyn.spuofr n rEonuofi agcop6quwrr3 pacrBopoe? KaKono zxilpaKTurrecKoe lrpr4Megenue?
28' KlaHerprxa' crcopocrb x'Ml'Iqecroft peanrlrzu ra cnoco6br ee o[peAeJreHr.rr. KuuerzqecxueKpIrBbIe v' ypaBHeHlr-f,' KoHcraHra cKopocrl4 rr [op-rrnoK peaKrlr{r4. KaHerrzxa roMoreH'brxKaTaJ'II4TUrrecKIIX tz Q eprr,reuraTllBHbx peaxqufi .

29' foiuoreHHble 14 rerepofeHHble peaKIIIru. flu$syzux, ee poJrb B Kr.r*err'Ke rerepore'Hbrxpeaxqufi' I(uuerura ferepofeHHblx KaranI{TI4rrecKVX pearquii. pasruqHrre pe)Kr.rMbr nporeKaHr,rfl
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peaKql'ift (rzHeruuecQafl' 14 BHe[]Hsf, Kl4nerr4rrecxa-s o6racru, o6nacrn eHexruefr u nnyrpeuHefiauo0y:rau)' 3an'crzrr'rocrb cKopocrl, peaKIII{Iz or reMrreparypbr. Koncranra cKopocrr.r xrzMz.{ecrofipeaKulru' Ypanuenne Appeuuyca. 3neprux aKTr{Barluu u cnoco6rr ee ollpeAen eill,s..30" Knaccrasuxaqux nutut"ttoecKl4x pearcqrEfi uKaraJrr43uropoB. Teopr,rx ilpoMex(yrorrHbrxcoe4uneHufr B KaraJII'I3e. forraore'urrft Karilrrr{3. Kuinorso-ocnonuofr KaraJrrr3.Mera-unoxoltnlercci$rfi Karanl43: Kr4Herr,rKa ri MexaHV3Mbr. (Depr'reurarungufr KaraJrr.r3, eroMexaHI43M' A4cop6rizoHHble tr Karururr.qecKlle IIeHTpbr Seplrenron. Ar<rrannocrb rr cy6crparuas.ceJreKrrrBHocrr rpepueHron. KoSepMeHTbr.
31' fereporeHHrrfi KariuII'I3. cereKrzs'ocrb Karanr43aropoB. polr a4cop6qzlr n Kr.r'err4KefereporeHHblx KaraIrvrr*qecKl{x pearquft' Heo4Hopo4Hocrb rIoBepxHoc,r14 KaraJrr.3aropoB,HaHeceHHbIe KaraJII43aropbl' 3Heprzr aKTI'IBaIIrIt4 ferepofe'Hbrx Kararr4TnqecKr.rx peaxquft.conpenaeuurre Teopw SynxqrzourapoBaHr.{r rerepore'Hbrx Kariurr{3aropoB. ocnonnsreIIpOMbIIrrneHHbre KaTaJIITTI{rIecKI{e IIpoqeccbr.
32' 3nercrponlrrbl v HesJIeKTponLITbL Pacrnoprr gneKTpoJrr4ToB. llou-4nno*noee:arauo4efrcrBIre' Arcrunuocrb I4oHoB. Koe00aqueHr aKTrrBHocrr{. Teoprzr {e6ar-XroKKeJrr.Wounan aruoc$epa.
33. Ycnonzs gneKTpoxnMurrecKoro paBHoBecnq

sneKTpoxr4nau'Iecrcofi qeIIlI. faDSaHu.recxzfi sJreMeHT.
Ha rpaHr{rle pa3Aena $a: v B

34' 3nerrporBl4)I(yqat cxna (3[c) ra*nauuqecxofo sneMeura. vpanneunx HepHcra ufz66ca-feJILMfoJIbIIa An.{ paBHoBecuotz 3neKTpoxuMu.recxoft qe[u. 3nempo4Hufr norenquan.35' 3nercrponpoBoAHocrb pacrBopoB gneKTponrrroB; yAenbHtur u gKBr4BareHTHa.s3neKTpolpoBoAHocrb' rlucla 
''epe'oca, TIoABIDT(Hocrb rro'oB n 3aKoH Konrpay'ra.3nexrpo 

@ operr4 r{ecKr4fi ra peraxcuq"L"rr"r. e $ @ erc:rrr.
36' llopzcrocrb ropuorz roponbr; ooi64"tlrenrrr nomrofi vr orxprrrofi roprrcrocrrr.flpoHraqaenaocrb rop'ofi nopo4sr; a6comoruas, 6*ouun, r{ orHocrzre rrb*afl.npoHr.rrlaeMocrrr.37' 3axon $unrrpaqzu flapcn. fopnoe'z nHyrprrnopoBoe raBJreHrre.38' (DusuqecKl{e MeroAbI nos4eficrnzx nu neSrxHoft [Jracr: nz6poo6pa6orxa,sneKTporl{'4paBn[qecK'fi uero4, TerIJIoBa{ o6pa6o*a. oasuKo-xr4MuqecK'e MeroA'r nosgefrcrnrzxHa ueornuofi nlacr: TepMoxI4MI4rrecKI'Ie o6pi6orxz. Xurr,rz.rec*r{e Merorrr ua HeSrauofi nracr:coJr.[Hoxr4cJrorHar o6pa6orxa, fJrrrHoxr4cJrorHa, o6pa6orna.

3 9' Tepnao.4r4HaMr,qecKas cficreMa. Knaccu@rrKar{ur crzcreM.
40' llepnrrft sarou TepMoAIzHaMLrKLr v ero [pr{MeHeHr4e. 3aron fecca. cran4aprHrrecocro'sHz'tl n craH[aprHbre TenJIorLI xI'IMI4qecKI.'IX peaxqzft. 3anucr.ruocrb TerrJloBoro eQserrapeaKrlur{ or reMrreparyprr. Oopuyna KrEpxro@a.
41' B:ropofi 3aKoH T.pM.AI4HaMI4KI{. 3Hrponux v ee r43Me'eHr4r n o6parunarrx uHeo6paruvblx rlpoqeccax' Teopeiraa K-apuo-Ktayzuyca. @yH4anaeHTaJrbHbre ypaBHeHr{{ ln66ca.3ueprau fu66ca H fenruronrqa' f/cnos"" 

-puurou.."" 
h Kpr{Teprzr4 caMorrpor{3BoJrb'ororlpore*aHl4-f, fipoqeccon' Ypanueuue fu66ca - felrMronbrla. Pa6ora-n TefrJrora xr4Mr{qecKoronpouecca.

42' xutuu'.'ecKoe paBHoBecl4e. 3axos 4eftcrnytorqux Macc. Ko'c.raurr,r paBHoBecrds.I4sorepua Baur-foSfra' vpanHeuux nzo6apu, 
" "ro*opbr 

xr{Mr4rrecr<ofi peaKrlr{r4. llpzne4eunaxSHeplI4'{ lu66ca I4 ee I'rcrIoJIb3oBaHLIe Ans pacrreroB xrlMlzqecKlix paBHo necuit.

8' Y're6Ho-MeroAI'IqecKoe I{ uusopuaqrroHHoe o6ecneqeurre ArrcqunJrr.rHbr (Mogyrr)8.1 OcuoeHas Jrnreparypa:
1.3apy6rzu, A. rI. ousr4.{ecxa-s xHMLrfl.: yue6. noco6ze r r,.n.3apy6un. _ Mocxsa:I{H@PA-M'2079' 

--!7!y f3nexrpoHH'fi pecypc; Pextu,na qocryrra http:llnew.znanium.com]. 
-www'dx'doi'org/10.1273712089+. - tsgN gig-i4a-0rc067-g. - Texc:r : 3ne*rpoHs'fr. - uRL:https:llznanium.com/catalog/productl1009295 (namo6parqeHax: 19.03.2022)2' llonosa, A' A. (Dusl4.recxat xuMvrs.: yre6noi noco6ue I A. A.ilonona, T. E. llonocaHrcr-flerep6ypr : Jlaur, 2022. - 496 c. - ISBN g7g-5-g 114-1796-4. 

- Tercr : enexrpoHuHfr //Jlatrr : sneKrpoHHo-6u6.nzorerrHa{ cr{creMa. 
- uRL: https://e.lanbook.com/boow2ll9gg (4arao6paqeuua: 19.03.2022). 

- 
pexrnlr nocryrra: An{ aBropr4s. rro'rb3oBarenefi.

8.2. flonolnureJrbHafl Jrrrreparypa:



^ 1. Baxtuu, H. M. Teprr,ro4unaMr.rKalJm
Caurr-Ilerep6ypr: Jlaur, 20Ig. _ 612 c. _
JIaHr : gJreKTpoHHo-6a6nzoreqHarr 

cvoreMa.
o6pan{euux : 19 .03 .2022\.
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xrzMrrKoB: yre6uux/ H. M. Baxtuu, B. H. llapuoH. _
ISBN 978-5-8lI4-3917-L _ Texcr : orreKrpoH wsrft ll
- URL: https: / / e.lanbook.com/booV I2l 45 4 (mra

2' (Dasonrte paBHoBecllt B cl'Icrerr,rax cynrsra4on 3d-, 4f-ereueuroB : MoHorp aSun lo. B.An4peen, B. f. Bana6ypoB, JI. H. Mouuua fuAp ] -. Trolrenr : TrorrafV, 2015. _ 3I2c. _ ISBN978-5-769r-2429-7'- Tercr: orleKrpoHvuirll Jlanr : oneKrpo'Ho-6z6nuo:reqHa, crrcreMa. -URL : https ://e. lanbook. com/book/ 1 0 967 g (tnao6parreH'" : 1 9 .03,2022).3' fapxy'r'H I'I'K' ozs^o-xuturzqecxufi a*aJrtr3 B Marepr{anoBeAeHrdr4. B 2 ro^,rax. T.1f3nerrpounrrfi pecypc]: y're6uoe noco6r.rel fapxyruurr-tt.x., clxapeur<o M.A., flenauira M.A,_3lexrpou' reKcroBble na'Hrre'-- auy:p3i ca^rapgzr rocyAapcrBeuurrfi rexnnqecxafrYHIIBCPCIITCT' 3EC ACB, 2015,- -370 
C. PENVIT AOCTYNA:http://www.iprbooksho plu/9lS05.html._ 3EC dpRbooks> (namo6parqeuzx 19.03.2022).4' fapr<yruuu w'K' ozsaro-xuuzqecrrafi a'aJrr43 B Marepr4iuroBeAeHar4. B 2 rovax. T.2[3:reicrpoHHufi pecypc]: yve6uoe uoco6ze/ faprcyuruu u.r., cp<apenxo M.A., {drrauHa M.A._3lexrpon' reKcroB'Ie ,4,Hnrre'- auy:pli canrapcSufi rocyAapcrBeunrrfi rexnn.recxufiyHrrBepcrrrer, 3EC ACB, ZOIs._ '373 
"." 

- pexruu 
Aocryrra:http://www'iprbookshop-tul97132.html.-3Bc dpRbooks> (tnao6par{envrx 19.03.2022).5' Bepesonuyx A.B. oasuqecxas xuMrrfl.: yre6noero co6ue/ bepesonvyx A.B.. _ caparon: Hayunax KHI{ra, 20lg' 

- i59 c. -. ISBN g78-5-g7sl-rg16-4.- r.n., , oneKrpoHH'fr // IpR
lHH-f;l$;;,,t;Hffin#ru;*1,:**"-'u7srosz l"-r ra"* 

"oparrreHr4': 
rs.03.2022).

6' Eo6xona H'M' (Dfisu'recKas xHMIr.f, TyrolnaBKrdx HeMeraJrJrrzqeoK[x r.r cr4Jrr4KarHbrxMarepl4anon : yue6lr'x / 6o6xona H'M.. 
- Mnucx : Bs'refitra.f, rrrKoJra, 2007.- 301 c. 

- ISBN978-985-06-1389-9. Texc:r : oneKrpounuft il IpR sMARi : [cafir]. uRL:
lffi1iil.-;Ti:ff}j1"#'/20160'htmt Giu oopu,u.,,"n: le.03.2022). 

-peN'u rocryra: An.,r

7' @IEsu'rec.KatrxnMzrx. Teoprzx ,r 3aka.cln: yve6uoe noco6ue rn{ By3OB / Io. Il. Axyrona, C.f . Irl:orona, O. B. llpocxypzH a,14. A..{epenxona. _ Z-e nzt, crep. _ Canr<r_flerep6ypr : Jlaut,2022' 
- 228 ISBN 978-5-8114-s947-3. -.- Terccr: oneKrpo' ,uafi lrJlaur : oneKrpoHHo-6u6rrore'rHas crlcreMa' uRL: https://e.lanbook.com/book/1g5gg3 (Aara o6parqeHr.ra:19'03 '2022)' -.- pexraM Aocryrra: Ans aBropr'3. rroJrb3oearerefr.
8' casououa, Jr" fI' (Drzsz-{ecKat xr4Mu.fl rac,,epcHr'x cr4creM : yveoHo-rueroAr4rrecKoenoco6ue / IL il. Ca$oHoea, B. B. Kopo.nen, B. tr4. Caneli llnaHono : ZfXTV, 2007. _ 40Texcr : oneKTpotustfi, Jlaur : sneKrpouuo-6a6nuoreqHa_s 

'*"".*u. 
uRL:https://e'lanbook'com/b'oow4465 (aara o6parr{eHNa tig.oz.zoz2). -_pexrrara oo"ryrru, nn{ aBropr43.nonsgoearereii.

9' ASalraclen, E' H' (Drasz'{ecKa.rr xr4Mux : yve6Hoe noco6ze / B. H. AQanacren, Io. lI.Ary:rona. 
- ca'rcr-rlerep6ypr : rlaur,202r. 

- 
qia c. - ISBN g7g_5_g1 14_1402_4._ Texcr:srexrpouuuft // JIaHr : sJre*rpoHuo-6z6rzore-{uas cr4creMa. URL:

llT,ilil'ffi?ll5;11T,13i1w168461 
(nam o6paqeuux : le 03.2022). --p"*"' Aocryra: rnn

10' cnzpu4on, B' B' oasuqecKa.f, xr.rMr.rr : yve6uoe noco6ze Ans By3oB / B. B. Cnzpr,^oe,A' B' cnuprrAoB. 
- 2-e rr3n., crep. 

- 9?T*tr"t.p"6;;, Jlaur, 2022.- ooo c. - ISBN g7g_5_8114-9174-2' 
- Texcr : 3neKrpouu'fi /l Iraw , -*ipo" no-6n6tnoreqHa{ czcreMa. 

- uRL:
llll#.til??:5"'"19*:kr187i78 

(t''a o6parqeunx: 1e.03.2022). 
---p.*"nn Aocryrra: AIrn

8.3 ZurepHer-pecypcbr:
Ez6lzorera Trolafy: URL: @.LIBRARY - HayvHax 3rreKrpoHHu" 6"6or**u ERL http: / / www. eribr ary.rurEasrr 6rz6rraorpaSauecKrrx .4aHHr,rx URL:: @
!a":rr lauubrx, AocryrrHr,re B paMKax Haqr.roHaJrbHofr no4uucxrz:
https ://rd. springer.com/
https ://onlinelibrary. wiley. com/
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9' Jluqens'o'Hoe u cso6oA'o pac[pocrpaHseMoe [porpaMMHoe ooecne.reHlre, B ToMTIIICJTe oTerrecTBeHHOf o tlpov3BOACTBa
MS Office, nnarsopua Anr onexTpoHHoro o6y.reurax Microsoft Teams.

l0' Tex'u'recKI{e cpeAcrBa I{ MarepuaJrLHo-TexHr{qecKoe o6ecueqeHr{e Ar.rcquflJrrrHbrMylrrurrae[ufiuax yve6Hal ayrr4Toprrfl Ans npoBe [onr4fl sa,,srufi. neKu]roHHofo TvrnaocHarrleHa cneAyIolIII4MH TeXHI'IqecKr4Mrr cpeAcrBaMu o6yveHzr v o6opy4oBaHrzeM: y.re6uax Me6enr,AocKa ay4*ropHafl' Mynbraue4zfiuoe ,'poeKunoH'oe v aKycrr4qecKoe o6opy4onauue,nepcoHanbimrfi xounr,rorep.
Myllruueruftnafl y're6nax aynrrroplfl An{ ripoBeAeHr4r saus1iuit ceMrrHapcKofo rr.rnaocHaqeHa cneAyIolrII4MrI TexHI4tIecKI{MI4 cpercTBaMz o6yuenu xu o6opygoBanr.reM: yve6uax ue6err,AocKa ayAlrrop'at' MyJlbrl'Iue4ufrHoe ilpoeKulloHHoe v aKycr[qecKoe o6opy4onauze,rrepcoHanrnrrft xounuorep.
Ay4z:ropHx nnfl caMocrotrenr'oft pa6orr,r ocHarle'a cneAyrorqrzMrz rexHr,rqecKr,rMr.rcpeAcrBaMu o6yveuzx n o6opy4oBaHl{eM: yue6uax ue6e*, ,qoc*a ayrurop*afl. MynbrrzMe4nfiuoeNPOEKI]I4OHHOE I{ AKYCTIZIIECKOC O6OPY4OBAHI4E, IIEPCOHAJIbH'IE KOMII'IOTEP'I.

11' cpegcrBa aAarlTarluu lpe[oAaBaHr.rfl ArrcqurrJrr{Hrr (ruogyrn) n uorpe6uocrnru ruqc ofpaHuqeHHLIMII BO3MO1(HOCTqMH
B cnyvae neo6xo4rzn'rocrn, o6yralou{r4Mc-rr r{3 qrlcJra nIzII c ofpaHr4qeH'brMl4 Bo3Mox'ocrrMr43AopoBLs (no :axueu'ro o6yvarorqerocx) Moryr rrpeAnararr,cr onHrz tr3 cJreAyrorqr4x Bapr4aHToBBocnpl4-srl'Il IaH@opuaql4a c yqeroM ux LrHALrBI4AyanbHbrx ncuxo$a3r.rqecKr.rx oco6eunocrefi, n rour{I4cre c [pI4MeHeHueM SneKTpoHHoro o6yvenzrs.H ilLrcraHqI4oHHbx rexHonorrafr:- rn{ nl4u c HapyureHtrflMrl 3peHl4f,:- e ne'rarHolz Sopnae yBenr4rreHHrnr mpu6roM; B Sopnae3ne*rpoHHoro AoKyMeHra; B Soprrae ayguo$afitra (nepeno4 yve6Hrrx Marepr.riuon n ay4vroSopMar);r{H AUB].4 Iy urb Hbre 3 aAaH rL 14 KOH CyJrb TarII4r{.
- 

'4ntl nIrIJ c HapyilreHr4xMLr cnyxa: e ue-{arHoft Soprure; n {oprr,re snexTpoHHoro AoKyMeHTa;uH4krBunyanbHbre3aAaHrzrr.rKoHCynBTarJurr.

- Ant nIIq c HapyrleHLrflMu otlopHo-ABl{fareJlr,Hor o anilapena: B rreqaruofi Sopue; n Soprr.resnel(TpoHHoro noKyMeHTa; B Sopue ayguo$aiana; vHpr4Brr1yaJrbHbre 3apa1r4s.rz KoHcynbr arJwr.

12' MeroauqecK'e peKoMeHA ar\un o6yvarcqnMcfl rro BbrrroJrHeHrrro caMocroqre^Hofipa6orrr
caAaocro'qreJlbHaq pa6ora BKJIIoqaer npopa6orxy rexqraft, lrreHr,re o6.ssare*uoft prAoTIoJIHI'ITelrsotz nl4Teparyprr, pa6oty c 6azamu 6a6nnorpa6[qecKr4x ounrrur*, [or4cK crareft noTeMarI4Ke [paKTI4rrecKI4x 3aH'f,T\4fi, no4rotoBKa K 3I(3aMeHy B Sopue ycrHoro co6ece4onauux.llpu no'.foroBl(e K oK3aMeHy peKoMeHAyercr aKTyann3ar\trfl lr aHaJrr.r3 coAepxaHr{qMarepl{ana neKIIt4oHr{bIX I4 [paKTI4qecKI4x zauxrnfi; qreulze o6.ssare6Hofi r.r 4ononHutenruofinl{Teparypbl; caMocrotrelHrnrfi rrorrcK uuftoprraaqu[ ro orAeJrbgr,rM BorrpocaM c [crroJrb3oBa'rreMHayKoMerpr4qecKr4x 6as .4aHnrix.


