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1 . IIEJII,I O CB OEHVTfl IVICUI,IITJII,IHbI

I{e.lxuu ocBoenlrq AucuurIJII{HbI flBrsrorcs: o3HaKoMJIeHr4e cry/IeHToB c xl,IMr4qecrr4Mrr oc-
HOBaMI'I HaHo'llexHoltotzfr, cnoco6avz oI{HTe3a Har{ocrpyKTyp, Bo3MoxHocr{Mrd yrrpaBneHr4 fl, vx pa3-
MepaMZ u Sopuoft, csoficrsardl4 HaHoMarepr4iuioB, o[peAenqrcrqr4Mr4 r{x KoHKypenrocnoco6Hocrb B
cpaBH9HI4I4 c lpaAVIII4oHHbIMI4 MarepklzuaMn; Sopir,rrzpoBaHl4e HaBbrKoB nprrMeHeHrrr reoperr4rrecK7x
sHauufi npIa prgIrrg11ut4 [paKrl4qec6l{x 3a1aq'

2. MECTO AI4ICIIIIilJII,IHbI B CTpyKTypE OIIOII BO

[ncqvulzHa <XzrrplqecKr4e ocHoBbr HaHorexHororafi> olnocr4Tcs K
OIOfl, Of)ary;a11ac-<-bvll,i fu eutu n -LLL-kr^1/d

[annrrifi Kypc onupaerctl Ha sHaHlrfl;,[onfreHHbre cryAeHTaMr4 rrpu v3yueHvn $usnxu, xuvryr1
14 NIi}TCMATI,IKI4.

flo.tyveHHue cryAeHTaMV 3naHul Heo6xo4urrabr rrpn LBqlreHukr raKr.rx [r4cur4nnuH Karc <Beene-
HI4e B HaHorexHoJIorI4I,I), <MarepraaloBe.4eHrze HaHocrpyKTypr{poBaHHbrx Marepr,rzlJroB>, <Xnnauqe-
cKarr TexHO rro|p|fl. HaHoKepaMlt Kr4 )),

3. KOMIIETEHI{III4OByrlAIOIrIEfOCfl, (DOpMtIpyEMbIE B PE3yJIbTATE
o cts oE H LIA IVIflIIIIIJII,IHbI

B pe:y-ur'rare ocBoeHHfl rtrcr\trnnI4Hbr cryAeHT ocBauBaer cneAyroulrre KoMrrereHllr4t4:
OIII(-2 cnoco6en BLUIBJIflTI) ecrecrBeHHoHayrrHyro cyrrlHocrb npo6leu, Bo3Hr4Karourrrx B xoAe upo-
$eccrzouanr,nc,fi gerreJlbHocrl,I, npuBneKarb Ans rzx pelreHrn $zsnr<o-lrareMarrTqecr<afi annapar.

B pesynr,rare ocBoeHnfl Arrc;tryrrrJll4lrbr cryAeHT .4onlreH AeMoHcrpr{poBarb cneAyroruue pe-
3ynh,rar.br o6yvenur:

3narr": ocHoBHbIe 3aKoHoMepHocrl4 trporeKaHl4rr xaMr4rrecKprx [poqeccoB, Merorbl orrurcaH1fl
frasoeux I4 xlzMaqecKl4x paBHonecuit, ocHoBbI crpyKTypHofi oprauu3arJkrv BerlecrB z MareprraJroB
(olIK-2 cnoco6en BbIflBJI{Tb ecrecrBeHHoHayqHyio cyrrlHocrr, npo6lenr, Bo3Hr4Karolur4x B xoAe npo-
$eccuoHalrnoft 4emeJlbHocrIr, upl4BJrer{arb 

^nfl, 
r4x perreHr4x $r't:utro-uareMarr4ilec xnft arnapat);

BlaAeln: HaBbIKaM[I npaKTllqecKofo [prrMeHeHr{{ 3aKoHoB xrrMuvnpz [ocraHoBKe r4 peanl4-
3aI\I4kI 3KcIIepLMeHTaJIbHbIX I'IccJleAoBanufi u peIIeHLIII [paKTur{ecKLIX 3aAar{ (OIIK-2 cnoco6en esr-
tBJIflTL ecTecTlleHHoHayqHyto CyIIIHOCTb npO6neu" Bo3HI{I(arcUI4X B XOAe npo$eCcuOHalrHofi 4el-
TOJIbHO CTIr, rpl.IBireKarr, Ans HX peilreHl,Ix $USnXO -r,tareM araqecr<uft annapar) ;

Yuerr': [puMeHtrb [onyr{eHFlble 3HaFrur e o6nacru xr4Mr4r4 AJrr ocBoeHzx o6rqenpoSeccuo-
HaJIbHbIX AI'Icq.nnnI4H I{ pellreHa-fl lpoSeccaoHaJIEHbIX 3ailaq (OIIK-2 c1roco6es BbrqBrflTb ecrecrBeH-
HoHayr{Hyio cytllllocrb ilpodnenr, Bo3IrLIKaIoIuIdx B xolle npocpeccuonalsrrofi Ie-srerLHocrr4, rrprrBrre-
Karb .qnr r{x peueHrrx Szsuno-vareMarr4qecxuft anuapar).

Bapl4arvBHofi .racrrl
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4. CTpyKTypA I4 COAEPXAHIIE Ar,rcrlr4trJrplHbr

XI4MI4I{ECKI4E OCHOBbI HAHOTEXHONO| ZIZ

O6ruarrrpyAoeMKocrb rI4cIII4nJII,IHbr cocraBJrf,er 3 saqerHrre eAr4Hrrrlbr. 108 qacoB.

Ilb
nln

Pas4en rllcrlr4n-
IIVIH6I

g-Oo
c)

(-)

(d

+-Oo
0.)
C)

o3
O

F

Ba4 yve6noft pa6oru, BKJrroqair CPC z
TpyAoeMKOCTb, qac.

O6rerr,r

yt.pa6. c
npvMeH.
14HTepaKT

MeTOAOB

uac.(%o)

@opruu roH-
rpon{ ycile-
BAEMOCTI4

j

ti

>.oH
s/.

H

Or)

tr
c)
Fv

-l

F
\a

l^

Fr

r-1-
\/.

U
O

V
tr
w.

I 2 aJ 4 5 6 8 9 10 11 T2 13 t4
I Hanorexnonorr4fl.

OcnoeHrre rroHr-
rur. Vlepapxun
crpyKT'/pHbrx

yponHeii Mare-
pvanoB.

J I 2 8 2 (100)

2. Berqecrno, $a:a,
4eSexr, arpyKTy-

pa. OcHonHrre
TIOH'I'TI4{ .

a
J 3-5 4 t6 4 (100) PefiraHr-

rconrpols J\b

I

3. Marepzalu. I4x
xlaccuSrma\vs.
FlanouareppraJrbr.

a
J 7-9 4 t6 4(100)

4. Cra6ulsH.rre, Me-

lacra6umgrre ra

la6umHlre cuc-
TeMbr. B3araNro-

4efrcrn,zr e
CJIO)KHbIX CVCTE-

MAX.

aJ t1 2 8 2(1 00) Pefirznr-
rcoHrpolr Nb

2



XzN.rra.ie[xlze Me-

TONbI CI,IHTE3A

HaHOr{ilCTL{q II
HaHOMaTepuaJroB.

24(r00) Pefirzsr-
xoHrpolr N

aJ

Bcer,o" qac | 108

Tenna'rnr<a [paKTr{qecK[x 3aHsrzfi no Kypcy
t. MonercympHo-KllHerlzqecKze cnoficrea HaHoArzcfrepcHbrx cr4creM c xcz4r<ofi

Ar4 crrepczonuofi cpe4o frr (4u).
2. Onruqecxue csoficrea HaHoAr.rclepcHhrx czcrerr,r (2u).
:\ . .{v cnepcuoHnrrfi ar'anva rronr4,4r{crrepcHbrx crrcrena (4q).

n rasoo6pasnofi

4. @zszldo-xlaMuqecKl4e 3aKoHoMepHocrr,I [poqeccoB, rrporeKaroulrx B HaHorropucrbrx cr4creMax
(4q).

:t. O[sr4xo-xuMr4qecKr4e 3aKoHoMepHocrr.r o6pasonaHrr{ HaHoKnacrepon (4u).

5. OEPA3OBATEJIbHbIE TEXHOJIOTI4I4

flpeno4neceHlre reoperllqecKofo Ma'repvu:r-ocyuecrBnflerc , c [pr,rMeHeHr.reM 3neKrpoHHbx
cpeAcrB o6yuenur^ npz HerIocpeAcrBeHFIoM npoqreHr,rrr AaHHofo Marepr,raJra neKTopoM.

Heroroptre pa3Aenbl TeoperlzqecKoro Kypca paccMarpr4Barorcr c r4crroJrr,3oBaHr.reM
olepell(arcllleft calrocroflTenbHofi pa6oru: cryAeHTbr nonyqaror 3ana1kre Ha u3yrreHr.re HoBofo
MaTepr4ana .4o (lfo r,I3noxeHr4s Ha JIeKrIrrr4.

[lx oqenr<u ocBoennfl Teoperl4qecKoro Mareppru:r- cryreHTaMr4 r4crronb3yrorcf KoHTpoJrbHbre
pa6ou,r.



5. OIIEHOIIHbIE CPEACTB A I\JTfl TEKYIIIEIO KOHTPOJIfl YCTIEBAEMO-
CTI4, TIPOMEXTYTOIIHOTI ATTNCTAIIIII,I tto I,ITOIAM OCEOEHVIfl NlzC-
ql,rrrJrr4Hbr r4 vqEEHo -MET gA?IqE CKOE OBE CTIEqEHpIE CAMO C T Ofl -

IEJIbHOII PABOTbI CTYNEHTOB

Bonpocsr Ars [poBeAeHus KoHTpoJrs caMocrosreJrbHofi pa6orr,r:
1. HanorexiroJlorl4{. Hauorr,tarepLlilJrbr. Vlepapxux crpyKTypHbrx ypoBHeft uarepzaron.
2. CrpyrcrypHo-qyBcrBl4reJlbHble xapaKTepr{crrrKr.r HaHocrpyrrypr4poBaHHbrx Marepzzuroe. Oc-

HoRHb,re Sar<roplr lrx olpeAenrrcq[e.
3. Knacclrtfzr<aurrr HarroMareprlanoB rro r4x pa3MepHocrr{.
4. Jsgmerrlrarr Har{oc[creru. TonoxnMuqcoKa.fi rraMrrl.
.5 . Mero4rr aHarrvr3a HaHoct4 creM ra HaHoMareprlanoB.
5. Berqecreo. @asa. Kpucrzurnr,rqecKaf, crpyKTypa. LI4ewrcwstfi, conepuresnufi M peanbHr,rfi xpu-

CTAJIJI.
'7 . [e$em'ru B Kpprcrann ax. VIx xnacczsrax arJprs..

E. PanHonecHsre 4etpermr. Ypannenve 3aBLrcr4Mocrr4 KoHrleHTparlr4rz paBHoBecHux 4efrexroB or
r{3M eHeHv.fl gnepnrr4 | u66 ca 14 TeMrreparypbr.

!). Toqe.rHrre (uynrrr,repnue) 4e$eHmr.
I 0. IlrnefiHrre (o4uonepuue) 4e$exru.
li. [zcnorca\vs.
I 2.,{nynrepnrre 4e$exrr,r. flnofturrroBaHtre.
[ 3. Tpexrr,rr:priue 4e$ermr.
'l 

4 . B lvsHtte 4eS erroa na csofi crea HaHoMarepr4 aJroB.
15. O6rlafl uaccu$nxarlrlr MarepaaJroB. Alropuru ux co3naHr4.f,.
lL6. KnaccuSuraqvr Marepr.ranoB rro cocraBy. (Dasonrrft cocran MarepvanoB.
l[7. Kna.ccrz$uIr<aqrzr MarepI{aJIoB rro crpyKrype. KpzcraJrJrr4qecKr4e r4 HeKpr4cranrr.rqecKr4e Mare-

prTanbr.

I8. Knaccudruraqzx Malepl4anon uo (foprvraM cyrqecrBoBaHrlfl. KoMnogzrH, rroKpbrrr.rf, ToHKr4e
IIJIEHIff..

19. Knaccu$zraqux Marepuanon no (pynrqrroHaJrbHbrM cnoficreaN4. Buorraarepvurbr. Ourr4qecrue
Marepr4 aJrbr. CeHcopsl.

210. Cra6ustbHbre, nreracra6uJrbHbre u la6utsut te c?rcreMbr.
2.i. Teprvro4zHaMrarlecKufi,uxu:aeru.tecnuit KoHTponE {opnrzponaHzfl Meracra6rarnHrrx cocror-

uuit.
22.TTT- u CCT- AzarpaMr\,rbr.
23 'I4cnom,3oBaHl4e TTT- anarpaMM rlprz co3AaHLrr4Ma'repr4aJroB c KoHTpon[pyeMbrMr4 csoficrsa-

MI4.

24 . TTT - IlirafpaMMbr re:reo6pasyroqux crrcreM.
25..HepaYnoBecHLIe npoqeocbl B I43onlrpoBaHHbrx,3aKpblTbrx r,r orxpbrrbrx cplcreMax,
26"Bzauv'ageitcrnul' B cJloxHbrx cI4creMax. CnocoSrr o6pa:onaur4r nepr4oArrqecKr,rx crpyKl.yp.

O6uue [pr4 Hrlrzrrbr cau o c6opxr4 r4 caMo opf aHr.r3 aqr4 rr.
27, Cawoo'ptraHtaar\ufl.. Ycnosus caMoopraHvaarJnn B orKpbrrbrx cprcreMax c o6pasonaHrleM r4c-

cprrrarr4llHr,rx crpyKryp. Er,r$ypr<aqm,
28. Carr,rocbopKa B MoneKynrpHbrx cr4creMax.
29.Knaccvt$zr<aqzr MeroAoB nonyqeHl,It HaHoMarepr.raJroB no rr4rry Sopr'rzpoeaHlrfl HaHocrpyK-

ryp.
30. Knaccu$ur<aqul MeroAoB nonyqeHr.rr HaHoMarepr4ilJroB no croco6y ronyqeHr.lr u ctaluluza-

rlr4r4 HarroqacTr4r\.

3 i. 3onr-re,[b MeroA, Ocnonrmre peaKrlr4oHHbre lapaMerpbr.
32. 3ont-rellb MeroA. BosraoNHocrb llcrroJlb3oBaHr4s B KarrecrBe rrpeKypcopoB aJlKoroJrrroB Me-

raJIJIoB. fla4pollzs aJlKororsroB MeraJIJroB rro MexaHr43My Hyrneodrzntnoro 3aMerrleHr4r.



33' 3onr-r'eJlb MeroA. Bosuoxcuocrb I4cIIoJIb3oBaHr4s B KarrecrBe rrpeKypcopoB a,rKofoJrsroB Me-
TaJInoB' Cono:ruxosneHcaulrt ilJIKoroJIflToB MeraJIJroB lro MexaHr43My anr(oKc o1fli\r4u.

34' 3onr-renb MeroA' BosNlotxHocrb rlcrloJlb3oBaHr4s B KaqecrBe rrpeKypcopoB aJrKoroJrrroB Me-
Ta,TJIolB' ConolzxouAencarJ'Afl. aJlKoron-f,ToB MeraJrJroB fro MexaHV3My oKcontrlr4a.

35.3o1*-renr, Meror. Boguotttuocrb I{crloJrb3oBaHv{ B KarrecrBe [peKypcopoB aJrKofoJrsroB Me-
TaJIJIoll' ConolurortAeHcalll4t arKororsroB MeraJrnoB no MexaHr43My on{rlr4r4.

36. cooruorreHl4e rI{ApoJII43a KaI( KoJILIqecrBeHHas xapaKTepr4crvKa, orpaxarcqa{ Bo3Mox'ocrb
Hanpa.BneI{HOfO cI4HTe3a rI{IpoKcI4AOB r,r oKcr4IOB MeraJrnoB c saAaHHOfi rr,rop(fonorrzeft.

3'7.fu4potepvzutrulrfi I{ coJlbBarorepManbHbrft canres HaHoqacrr4q. Cyrr ratoau. Vclonar npo-
BeAeHI4{ npouecca' BosMoNHocrb [onf{eHl4f, rracrr.rq c KoHTponr{pyenrofi crpyxrypoft.

38. Ko.nnozrHble HaHopeaKropbl. ouronnrre Br4rbr. llpuuqznrr 6opr"pouu""". Ip.rrynlecrBa.
3 9. MrarleJrlsr. Tulrr MzrlennspHbrx ct4creM.
40. Hopn'ranbHble 14 o6palllenHrre Ml4ueJrJrbr. Cznres n o6parqenHbrx Mr.rqenJrax.
4 1. Mzr<po3Mynbcr{r4. Cznres B Mr4KpooMynbcr4f,x.
42.Muxpct- prv'vI:nrr- sMynbclrt4. CzHres B MI4HrzoMy rbavax.lloryvenue rudpz4urrx Marepr{aJroB.
43. Cwnes B rIonuMepId3oBaHHbIX MI4IIenn{pHbrx crpyKTypax. lloryuenze 6nox-coronr4MepoB.
4zl. Cuntez B rIJIeHKax Jleunr,topa-Bno4xem. llpzHqznkraJrbHaflcxeMa Merora.
45' cunres B IrneHKax Jlenrnaropa-Blo4xerr. Xaparrep 3atsrcr4Mocrr{ crpyKTypbr rrneHKpr or cre-

IIeFrrI CXaTr4s H TeMrrepaTypr,I.
46' Cr'rnre:t B rlneHKax Jlenrurcpa-BnogNerr. Mero4r,r HaHeceHlrr rrJreHor Ha rBepAyro noBepx-

Hocrb. flonyuenrae MyJrbrr4cnoeB.

lPefi ruur-rconrpo"rrr J\b I
1. Paccqzrafire rcor$$zuueHT az$rOvszu KonJror4.4Hofo 3oJrora npu 20"c B BOAe,
ecnvparv:/c efo qacrr4rl paBeH 10-" nr, B{3KOCT6 paBHa 0,001 H c/vr2.
2. onpe2lelHre ros$$rnq'IeHT corlporrlBJleHr.rr rrpkr ABrzxeHvrvqacrvrr\br KBaprIa B BoAe, ecJrr,r
roeQfizqlreHl alr0$pLrr4 paBeH 2,1 l0 -'2 

Mzlc, reMrreparyp apaBla25"c.
,';, 

^ ?"1.4:enr.{re 
yAenr,Hyro roBepxHocrb cneAyroqr4x qacrnq: a) rcyd c 4.nauofi pe6pa 1 nrxnr(lu " M), b) Ixap c rl4aMerponr 1 nlrcv, n) qunrzH4p c Brrcoroitu AuaverpoM ocHosaHr.rs no I

MKM.

4. onpe4erure xoss$uqraeHr 4z(f$ysilv qacrvrlbr 3oJrora, eoJrr{ trppr v3yrrelLru
eipoyHoncxoro rBrIx(eHus. sroft. qacrktrlbr BAonb ocz qepe3 KaxAbre i. orrpr4.o"nr.u
crMeqeHlr.a, : l, 2, 2, 3, l, 1,2, 2, l, 2, 3,2, | , 2 , 3 .5. Kos$Sr rlhr paBeH 2,1 70- 

lt M2'lc,'apautuyc
ee panen l, patrlarenbHofi av$$ys uu. 

-

6' Brr'{I4crlzre rr4ncoM€rpft:"*).Io^"_ycory 3oJrr 3oJrora (nlorHocrr 3oJrora paBHa 19300 xr/u3;
pa4ryc qaorurl paBeH 4 '"-" M) npu 25"C.

7 ' B''rucnl4re BenuqI'IHy cperHero cABI4ra KoJrJroHAHbrx tracrr.rq rkrrpo3onr rr4Apara oKrrcr4 )Ke-
Jre3a rrpr4 293" zaBpeMr 4 c, ecrrnpaAqryc qacrr4rl l0 -8 v, B.f,3Kocrb 

"o4", 
10-3 H ca,r2 .8. Hafiaute orHolrreHrle BeJIIzqI4H cpeAHero cABrrra qacrr{rl c paAr4ycaM u 2 l1-e wt u 2 70 

-7 pr.
n; Cxaxoii cKopocrblo 6ylyr ocerarb Karrnr4 BoArHofo ryMaHa c paAnycaM, nu.r"u l"o ,'*, too u? Bsgxocrb Bo3nyxa 1,8 10-3 H cly?, Benzq[uofi noor"o"r" Bo3Ayxa npeHe6pe-6.
10. Cpanurare ocMorl4tlecKoe AaBneHLIe 3oJrr c qacrr4rlaMr.r pa1uycanop{rKa 10- 8'nr

rBopa (paauyc MoneKyn r4Meer nop_a4ox 10- t0

us. 3 o ns cepHr^rcTof o MbrrrrbrKa KoHrIeHTparIkr r.r

b 3oJrfl 2,8 10" KilM', T :293 K.
7'2'Hux<e rpI'iBeAeHbI pe3ynbrarbr u3yrre'v,fl paB'oBecHoro paclpeAeneHr4.f, qaorvrl rr4rpo3ons
ceJreHa rro Bbrcore [o4 4eftcrur4eM cr4Jrhr r_f,)Kecrr4 (npu 2g3 K):

h, nxna 50 950 1050 1250
v, ql{cJro rIacTI4II

B eAr4Hrzue o6teua 59-< 27t 165 90



l'lcnonr:ylr 3rI'I raHHbIe. paccr{I4T'arZre Hoefi{ruqneHr 4rz0$ysuu qac,rr4rl ceJ]er{a B Bo.ue. lhor-
Hocrb ceneHa rlpl4N{}:lrg panHofr 4,8I rlcm' , [.[o'r'Hocrr, BoAl;r 1 r/crit3, Br3Kocrb eo4i,r 1 10-3 lla c.
13" Oupe4'l:nfiTe parvYo qacrllu rlcApo3oJur 3oJro'ra, ecnr4 rrocJre ycraHoBneHur 4a$$y3uoHHo-
ceAI4MeHraIILIoHHOro paBHoBecI'Ifl rrpu 293 K I{a Bblcore 8,55 cvi KoHrIeHTparI:a-l- qacrr1rJ r43MeHs-
e'tcfl B (e)) pa3" fhorrrocm 3orrora 19,3 rlcrrtr, rrjrorHocrb BoAbr 1,0 r/cn3.
14. Pesynlrarbl oKcrIepuMeHToB Cee4Sepra no olpeAeJreHzro cpeAHelo crBr4ra rracrr.ru 3oJr{ rrJra-
luHr,r B pa3nErx cpeAax npu293 K cne4yrorqve:

AqeroH

Bo4a

flponuronrflr cnnpr

ri i 04, lla

",-

10,0 0,65 2,7

22,6

T oQ A, MKM

1.60 6,2

0.45 1,3

t5.

Ha ocnosaHl4l4 orl4x AaIIHrIX olpeAenl,rre AzcnepcHocrb qacrr4rl 3oJrfl, a raK1e
rcoe ft d; zqn eHrtr 4u S $y3 r,rr4 qacrurl B yKa3 aHHbrx opeAax.

'Oupe4elure Bblcory, ua xoropofi rocJre ycraHoBneHr{.rr z(f(fyszonHo- ceAr4MeHTaur4-
oHHoro pafBHoBecvfl' r'klApo3ont AI4oKcrzAa KpeMHr4{ yMeHbrxr.rrcq BrBoe.
9acraqrr :lonn c0ep qaorr4rl 0,2 unr-I. llnoiuocrr Si}r 2,7 r/cvr3, rrJror-
Hocrb uo4,si 1 rleM",
16'B ourn:ax BecrrpeHa 6ulo [onyqeHo cJreAyrorqee ycraHoBr{Brrreecq ro4 gefrcrBr.reM cr4Jrbr
'rfl xe cT'r4 p ac[peleJTeHr4e lracTprrl f r.rApo3onr 3 oJroTa rro BbrcoTe :

hL, vxrvr 0 50 i00 200 300 400
rlrzcro qacrr4r{ B enr'rHr.rue o6:seua 1431 1053 779 40g 254 l4g
Onpegenure cpe4iilaft pa3Mep r{acrl4u rr{Apo3onr, ec.[trr rrJrorHocrb Ar4clepcHofi $a^:rr panna 19,6
r / cwr', reMrreparypa 292 K.
17. Yaenrua{ roBepxHocrb c$eprauecrczx qacrr4rl rrrApo3onr KpeMHe3eMa cocraBJrrer 1,1 106
u2lxr. flnoruocru KpeNrHe3eMa2,T rlcv3, Br3Kocrb or.'rr.p"roHnofi cpe4", ro I il;,;;.;;-
'rypa293I{.. oupeAenure rrpoeKrlr4ro cpeAHero c,4Br,rra qacrr,ru 3om 3a npeur 4 c.
18.Ilo,4aIrI{bII\f C:.I_6^.ltf?, r<or$(fuqi,reBr 4ra(fSy3vr4 Konnor4AHbD( qacrr4rl 3onora B Bone rpr4
298 K paveu2,7 10-'w'lcyt Onpe4elkrre 1Ln(nepcHocrb Lraqr2rl fnlpo3onf, 3onora. Bs:txocrs
rloAbr npr4 1298 K paBua [1.94 l0-r lla c.

19. onpe4e.trlire qacrl4rlHyrc KoH(eHTparlr4ro 3oJrrr A120s, r4cxo,4.f, r43 cneryrorrll4x AarrFrbrx: Mac-
coBa* KollreHrpaqru,0.3 r/n; rcoeS0I4uueHT^4l4$fiysvn c$epnuecxvxqaarr4r\zols2l0-6 w2lcyr,
rrJrorHocrr, Alzor 4 rlcv'; Br3Kocrb cperbr ru-r fla c. reMneparypa293 K.

2A' [t:t rl'IApo3on{ AIzOq paccunrafire Bblcory, ua xoropofi r(oHrIeHTparIVs, qacrnr\yMeHbilraercq

:, ?;,7 !*:. (Eoprvra qacrvtrJ c$epuuecxail, yAenbHa.f, rroBepxHocrb rzcrepcHofi $a:ri rr4Apo3o-rs
10'u-t' lllornocrn Alz0s 4 rlctu3; IlJrornoclrr Ar{clepo}roHuofi cpe4r, 1 ./cu3, TeMneparypa2g3
K.

21. Ocnrorraqecroe AaBneHLIe rI4Apo3onfl 3onora (tpopnra qacrr4u csepuuecxar) c roHqeHrpaqzeft
2 r'ln nltu 2''93 K paBl{o 3,74 fIa. Pacc.Ilarafire rcoe$Szrlr4eHr araS$ysura uurr"q rrd.4po3on.{ npr4
Tex )Ke ycroBl4.sx, ecJII4 rIJIOTIrocrF 3oJlora 19,3 rlcw , a Br3Kocrb Arrcilepcr4ouuofi cpe4u 10-3 ila

22.onpege.I[I4re yAenbHyIo iroRepxHocrb IroporuKa cymsara 6apurx(n pacuere Ha eAr4Ht4uy Mac-
crt), ec:ru qacrullbl ero oceJlaIor n no4noft cpeAe Ha Bblcory 0,226 r 

=u t:SO c (uacruqrr r,rMeror
c$epuuecryro rfopri,ry). Il;rorHocrr cy.nstpara6apuxr,r BoAbr coorBercrBeuno 4"5 r t .i.rr" 

""r-KooTb eo.4r,r l0 '' lla c.

23\ ' Btt'ruerrl'Ire I(oI{IIeHTpauhrc qgcrlru AbrMa rra Bbrcore I lr, ecma Ha r,rcxoAr{oM ypoBHe rzx KoH-
IleHrpaqi{s 6nila 1,5 10-3 xr/v3. Cpe4inaf, paAr{yc qacrr4r{ 10 -8 r'r; "noiort"i,t lOi ;);i-
T':290 K; nnoruocrbro Bo3Ayxa MolnFro qpeHe6peur.



cpeAbl I 0 
-' IIa c; rlJrorHocrb Alzcrlepurofi Qasr,r 1600 xr/na3 ; nJrorHocrb ArrcrepczoHnofi cpe-

4rr 1000 -rr/na3 ;BpeMt Ilenrpz(fyr"po"u*tt" 15 nnHyr; MaKcr.rMaJrbHa{ Bbrcora oce4aHnr 5 cu:
MaKcl4MajrbHaflMacca BbIIIaB[Iero ocaAKa (nocne ronHofo oce4aHrar) 40 10 

-u x.; paccrorHrre or
ocI'I Bparn;eHu{ IIeHTpI4@yrIa 4o nlocttocru Ha6l ILeH:as.12 cr,l^. Macca ceAr4MeHrarlr4oHHoro
ocaAKa, nonyqeHHoro n npo6upKax c pa:uofi errcorofi crol6a cycneH3r4t4 (x), npzne4eHa e ra6-
nr4ue:

x102,M...,,..........................,..,..1 2 3 4 5

m 106, Kf .,.....,..... ..9,5 18,6 24,3 30,5 36,0

9' flocrpofire (fyuxqzz pacnpeAeneHl,ts qacrrrrl IIo pa3MepaM rro oKcnepr4MeHranbHbrM AaHHbrM
ceAI4MeHT'aIII4Iz B BparrleHl{t qeHrpla{yru 2800 o6lvuu; Br3Kocrb
cpeAbl 10-3 fla c; 1600 rr/na3; "notri"t" o""".p""ounofi cpe4u
1000 r./rvr3; BpeM r ru MrrHyr; MaKcr4MuurbHa{ Bhrcora oceraHr4s 6 cx4: \aax-
cnMaJlbHat Macca BbInaBIrIero ocaAKa (nocne IIoJIHoro oce4anna) 48 l0 -6 r.; paccrorHlre or oc,
BpaIueHI4rI qeurpa(pyrll .4o rlJrocKocru ua6morenvrfl.14 crra, Macca c"A"*errtiulroHHoro ocarKa,
ron/qeHHoro n npo6t'IpKax c pasuofi etrcorofi crol6a cycrreH3r,rr (x), npzne4eHa n ra6maqe:
x70",M........................."......... 1 2 3 4 5 6

rm-10o, Kf .............. 5,7 8,7 I0,7 12,313,3 15,0

i0. flocrpofire SyHr<qvM pacnpereJleHu{ qacrI4II 
''o 

pasMepaM rro oKclepr4MeH.fanbHbw .4aHHbrM
ceAI4MeHraIrIrt{ B BpaTrIeHI4t geHrpz$yru 2000 oSlwun; Br3Kocrb
cpeAhl 103lla c; 1900 rcr/u3; nnotro.r" or..r.p"ronnori cpe4r,r
1000 xr/u3; BpeM .f, tu MLIHyT; MaKcl4ManbHa-fl Bbrcor a ocepa'vrfl6 cir,r; vrax-
cuMaJrLHa[ Macca RbIIIaBIIrero ocaAKa (uocne noJlHoro oce4auux) 48 10 -o rr; paccroflHkre or ocr4
BpaIrIeHrL qenrpu0yrrl ,4o IIJIocKocru na6morenLrs.15 crra. Macca 

""A"renrr.iurroHHoro 
ocapKa,

nonyqeHHoro n npo6upKax c pasnofi nrrcorofi cror6a cycleH3rlrr (x), npune4ena n ra6lzqe.
x[0',M....,..........,....................1 2 3 4 5 6

m 106, Kr "............ .g,2 12,2 15,3 17,g Ig,0 2l ,I

Pefirunr-mourpo.rr J\b 3
T.Hafiuurrt napaMerpbl ypaBHeHl4fl [y6nnuva-Pa4ynxen[qa ilo H3orepMe agcop1guu6enso- -
nir Ha yl*e rpr4 T:298 K.
V,'r:89 ''-t' M'/Morb

P/Ps 0,5 0,6 0,7 0,8 0,9

A 10-' , irronr/rr 24,0 28,3 31,0 36,0 46,0 55,0
qI4TATb

'2' Wcnotrczyn ypaBlxeHlze fiy6uuu1ta-Pa4yirxenrzva, paccurzraitre npe4e6Hrrfr an-
oop6quonrmrft o6reu calKr.r rro r,r3orepMe a4cop6qzrz:

P/Ps 0?",- 0,4 il\
't- 0,6 0,7 0,9

A 10', uonr/ a-
Jr/ 4,8 7,7 r4,l 78,7 27,0

Molrurrfi o6rerra a4cop6ara 88,8 crvr3 /nrolr.

!l' Izlcnonr3yt ypaBHetue ly6unnHa-Pa4yIlKeBrzqa, paccturafne o6reu rop yrnr no r.r3orepMe
ei4cop6quu 3'ranai

yronb Mr4KpoloplrcrrrM a4cop6enrou.



P/Ps 0,003 0.004 0,005 0,009
A, rr.to.nr/xr

aa- ?5? 2,63 111

Molrurrfi o6ren oraHa 64 cyr3 hrom.

4. flocrpofire r4HrefpanbHyro r{ Ar4$$epeHuuanbHyro Kpr,rBbre
rro paA4ygaM no- AaHHbrM KoHAeHcarIr4r{ rapoB a4cop6ara
a:,l2,5ilo-3 4x/ru2;.

5 . Paceqnr afi't e y TettrHyro rroBepxHo crb a4c op^6 enra 
'' 

o raHHbrM
r ana ilpu'I:293K (Vr: I 4 7crvr,/vront, o:22.0 | 0

pacnpeAeneHuq rop a4co-p6eura
npn T:293K (Vn,:18 cv'/uolr,

KOHAeHCarIrzr4 rrapoB f err--'f[xr/u'):

050

ou-r. 1 4,8

uols/rr

"^* 
ib3".r":t"lt<r 4,8

6. llocrpofi're r4Hrerpanbuyro u aussepeHrlvaJrbrr)/ro Kpr4Bbre pacrpeAeneHr.rs rop a4oop6eHra
Iro paAl4l/caM rI^o AaHHhrM KoHAelrcaurzrr [apots a4cop6ara npn T:293K (Vn,:l g cv3/ruolr, o:72,5'o-3 nxir'):

P /Ps
n 11 o)5 U\ 0,74 0,86 1,0

dt tc I 0r, naolr/rr 1,0 r,4 7,7 -)' 30 50

ar,". 10'.lvrolr/rr 1,0 1,7 )9 3,8 5.0

7. Ilocrpofi're HHrerpanbHyro u au$$epeHrlr.ranbHyro Kpr,rBbre pacrpereJreHr4fl nop
a4copdeuru 

"9^pl4tycaM 
rlo AaHHbIM KoHAeHcarlrzr4 napoB a4cop6ara npu T':293K (V,,,:lg

cnr'/uonr, s :72,5 10-3 AN/rur2):

P/Ps
0,1 0,2 0,4 0,6 0,9 0,9 0,98

4at 10', uoll,/rr o)5 0,5 1<
L tJ 8,5 20,0 24,0 26,0

ao.. 10',uoll/t<t 0?s 0"7 1,8 13,0 27,0 28,0 28,5



P/Ps
fi) 0,3 {\t il\ 0,6 0,7 0,8

aaAc-10', utom,/xl 2"86 4,29 5,85 7,4 8,7 10,0 I 1,0

ar..- 1 0',M onr/xr 3,3 8 5) 8,58 10,0 10,8 1 1,0 17,44

9. llocrporfre r4grefpanb]lyro u az(f$epeHrlzanbHyro Kpr.rBbre pacrpeAeneHur nop
a4cop6enra ro paAilycaM r-o AaHHrIM KoH4eHcarlurr ilapoB a4cop6ara npu 1':293K (V',:40,6
cna'/Mo.;u,, o :22,6 I o-3 

/1>r/rur2; :

8. Paccqurafire y4emHyro noBepxHocrb a4cop6eura rro AaHHbrM KoHAeHcar\nvna

poB BoAbr npu T:293K (V ,n: 18 cnn'/,r,rolr, o:72,510-3 4N/vr2;:

P/Ps
0,1 0,2 0,4 0,6 0,8 0,9 1,0

auo" 7 0' .,

uon;/nr

70
't" 9,0 I 1,5 14,0 ))5 26,5 30,0

ao.. 10' ,nutolr/lct 7,0 10,3 13,5 16,5 '25,0 27,6 30,0

P/Ps
0,1 0,2 0,3 0,4 il\ 0,6 0,J

a".,. 10-t,,

vro;rr,/m

56 6,44 1 1'l 7,97 8,75 9,81 11,20

&gec

103,uo.in/rr
5,6 7,2 8,26 9,7 9.94 10,56 11,30

P/Ps il\ 0,6 0,7 0.8 0,9 I
aa!,c 10r,

uo,nrlm
24,0 28,3 ?l 0 36,0 46,0 5q o

ao..1 0'
,ntcur/xr

24,0 37,0 44,0 50,0 55 0

1[0' llocrpofire uurelpaJlbHylo ra au$SepeHlll{anbHyro Kpr4Bbre pacnpeAeJreHr4s rrop a4cop6enra
IIoi pa.4llycaM llo AaHHT,IM KoHAeHcaIIun lapoB MeTvJIoBoIo cu4pTa npu T:293K (Vn,:40,6
{:v'hrolr, o :22,6-7A"3 4N/v2):

1 1. tr Iocrpofir'e HHrelptulbHyro z auSSepeHrlr4anbHyrc Kpr4Br,re pacrpeAeJreHrT.f,

nop aAcopdeura ilo paIluyaaM no AaHHrIM KoHIeHcarIr4r4 napoB agcop6ara npu 1-:293K
('V,n:40,6 cnr3,'uonr, o :22,6 i0 -3 

lllr/nr2):



P/Ps
0,125 0,250 U\

" )v 0,62 o75 0,86 1,0

aa/.c l}t,
naors/xr

)5
-t- 4,8 6,3 13,0 19,0 ))5

aAoc 1 0'
,M0JIb,/Kl

)5 3,9 5) 6,7 17,5 21,0 ))\

12. Pacc'rurairre y.4enbHylo rloBepxHocrb cr4JrrrKareJr{ rro AaHHbrM KoH.4egcau}rr4

napoB BoAbr rrynT:293K (Vn,,: 18 cu'A,lon:-, o:72,5 10 
- , 

nNlrvrr):

P7'Ps
0,12 0,25 0,50 0,74 0,96 0gs

aaac 10',

ruortr/rr
1,0 1,4 1,7 ^aZtJ ?0

" )v
50')"

ar..1 0'
,uolt/xt

1,0 1,6 ')a
'tL

)'7 3,7 50

13. flocrpcfire LlHTefpiulbHyro z azQSepeHrlr{anbHyro Kpr4Bbre pacrpereJreHr4r 1op
aAcopoeHTa no palLrYiavr ng AaHHbIM KoHAeHcarlkrr4 rrapoB MeraHona npu T:293K(Vn,:40,6
on'/uonr, o:22,610 i 4x/nr2;:

P/Ps
0,1 0,2 0,3 0,4 0,5 0,6 0,7

aaa" 10"
uolr/rcr

6,7 '7) 7,7 8,5 q) 10.3

or..- l0',u,llr/xr 6,75 75 8,1 8,64 9)')- 9,9 10,53

14" Pryo:Ilg-tle- yAenbHyro noBepxHocry_14c.oq5eH1a rro AaHHhrM KoHAeHca{r4r4 napoB BoAbr
npuT:293i{ (V'n: 18 cnr'/nnolr, o :72,5 10 

- i 
A}dMz):

Konrpolrtlble Borlpocbl AJII rlpoBeAeHrrs rrpoMerrcyroqnofi arrecrarl[u (rauera):
1, Hauore>rnoJlorafl. FlauoltarepvIaJII>r.I4epapxut crpyKTypHrrx ypoBHefi naarepna:ron.

CrpyxrszpHo-rryBcrBl4TeJlbHsle xapaKTepr4crr4Krr HanocrpyrTypr4poBaHrrbrx Marepuaros. Oc-
HoBr{bre $arcroprr r4x onpeAen_flrorulle.

2. Klaccvtdlzr<alll4s HaHoMarepl4anots rro HX pa3MepHocrz. 3eorrorlr4.fl HaHocucrena. T'onoxaMr4-
qecKaj rlaMrrb. Mero,4rr a]F.dlrkrga HaHOCIICTetvI n HaHoMaf gpr4anoB.

P/Ps
0,10 0,2,0 0,40 0,60 0,80 0,90 0,99

a,,o. 10',

ruom/xr

at1
-)" 6,2 8,7 10,4 12,5 73,4

ar,..1 03

,uolr/rt

a- 7,4 7,9 10,0 I 1,5 13,0 13,4



3. Be4ecrno. (Da:a. Kpucra,r,ruqecxatl crpyKrypa. fle{rexrrr B Kpr4crann ax. Llxrraccu$zx awr.
PasHoBecuure 4eSenlrr. Ypannenl4e 3aBrrcrdMocrr4 KoHrleHTparlrlr{ paBuoBecHrrx 4eifercroB or
r.r3M eHeHr4.fl 3H eprr{r.r f ra66c a r4 TeMrreparypr,r.

4' -foueultlre, 
mauefiHue, ABWepHbre 14 rpexMepHrre 4eSexru. Brusnze 4e$ex,roe na csoficrea

HaHOMaTepHaJrOB.

5. Knacclr0zralll4v MarepI4aJIoB no cocraBy, crpyKrype, $opuav cyrqecrBoB alufl. u (fyHr<r1rao-
HzUIrHLIM ceoficreaxa.

6. Xrauuqecxoe paBHoBe cue " Cr a6uJlbHbre, naeracra6rznbHbre ra na6ramHue cv creM6r.
7 . Tepuo,4rznamu'recxuft Ir KlrHerlIqecxuft xonrponr $opuzp oBanufl.r'aeracra6vJrbHbrx cocro.f,-

suft. TTT- u CCT- IrrarpaMMbr.
18. Izlcnomrsoeanve TTT- AlrarpaN4M rrpr4 co3AaHprnMareplriuroB c KoHTponr4pyeMbrMlr ceoficrna-

nrz. TT'T- Ar4 arpaMrvrbr re:reo 6pzuyrcrlz x cr4 creM.
9. PasrlonecHbre I{ HepaBHoBecHbIe [poqeccbr. HepannonecHBle npoqeccbr B r43onrzpoBaHHbx,

3aKpbll'hrx rr oTKpr,ITbrx clrcTeMax.
10. BsaIaMokeftcrnut B onox{Hbrx cl4creMax. Cnoco6u o6pa:onanu-f, rrepr{oruqeoKr4x crpyKTyp.

O6rque [puHrlr4rrbr cauoc6 oprci4 r4 caMoopr.aHr.r3aurzr4.
[ 1' Knaccpr{tuxaqux MeroAoB noJlyr{eHl4r HaHoMarepr{aJroB no rr.rly $opuzponaur4fl HaHocrpyK-

Typ r{ cnoco6y ronyqeHrrfl u cra1ulusarlravr HaHor{acrr,r{.
12'Xuwu'reclclle MeroALI cI4FITe3a Hanoqacrzrq. 3om-rerb MeroA. Cznres HaHoqacrr4u oKcr4.rloB Ir

rI4ApOK Ct4 AOB M€TIIJIr-IOB.

l[ 3. 3onr'-renr, Meror. Cuures HaHor{acrull oKcr4roB r,r rrrApoKcr4AoB MerannoB MeroAoM rr4Aponu-
3 a c oo'r'BercrByrotqu x aJIKoroJI{Ton. Mexauz3M fr4 Aponl,r3 a.

ll4. 3onr-renb Mero.4. Cunres HaHorlacrarl oKcHAoB t4 fr{ApoKcr4AoB MerannoB cononuKoH.4eHca-
uzefi cooreercrByrolrllax aJlKofoJlrron. BosN{oxHbre MexaHr43Mbr peaKrlr4r4.

15. (DfislaKo-xl4MilrrecKlle MeroAbr cIrHTe3a HaHorlacrr4q. frz4poreprua6nufi u conbBarorepManb-
nrrfi cltnre:. Cyrr MeroAa. Ycronzs rrpoBeAeHv{ rrpoqecca. BosNaoNHocrb nonyqeH7-fl qac-
Trrrl o r(oHrponr4pyeuoft crpyrrypoli.

16. KonnoltAl{ble HaHopeaKToprr. Muqerur'r. Tranrr Mr4rlennflpHhrx cr4creM, o6pasyenabrx MoneKy-
ranlz llAB.

17. KolnoIrtAHLIe HanopeaKTopu. Muqelnu. Crpyrrypa Mr,rqenn, onpeAeneHHa[ u3 feoMerprzqe-
crnx S arcropon. HopuaJrbHbre z o 6parrleur{bre Mr.rrleJrJrbr.

l8' Konlopl/{Flrle Hallopeaxropu. Muqennrr. Cznles n o6parrleHHbrx Mr.rqennax.
19. Muqel;rt;I I'I MI{Kpo3MynbcIrI4. Xzlaz.recxoe oca}KAeHue KaK orHH vrg MeronoB cr4HTe3a HaHo-

rracrr.'rrd. o cuonnrre (r arroprr, BJrkrrrourre Ha nporeKaHr.re peaxqufi .

20" Mraxpo - kr v.rrt:a- gM)'nbcr4r4.

2 1 " caHres B Mr,t Hr.r3MyJrr,ctrrfl x. floryvenze rz6pra4Hrrx Marepr4anots.
22, Cuurez B rIonI'IMepIT3oBaHFIbrx MlrqennflpHbrx crpyKrypax. llonyvenIae 6ror-soronr4MepoB.
23, Muqerrtru, 6zcloz, Be3rrKyJrbr.

24. Cnmez B rtJIeHKax JleHriraropa-Erorxerr. flpranquuuaJrblaflcxeMa Merora.
25. Cunre: B IrJIeHKax Jlenrnaropa-EnoANerr. Xaparcrep 3aBrzor4Mocrrr crpyKTypbr rrneHKr,r or cre-

rreHz cxaTr,r.s 14 TeMlepaTypbr.
26. C ulnr et B nJleHKax Jlenruropa-Elolxerr"
27 . CnHres B IIireHKax Jlenrltropa-EloANen. Mero4rr HaHeceHz.fl rrJreHoK Ha rBepAyro rroBepx-

Hocrb. Ironyvenze Mynbrr4cnoen. Mymrucroz X-, z-,y- TrdrroB.

8. yI{EEHO-METOAI4qECKOE I4 I4H@OPMAIII4OFITIOE
OEE CIIEqEIII4E NI{CUI4ilJII4I{bI

XZMI4[{EC]fl4E O CHOB bI IIAHO TEX HO TIOruIN

Ocuosuaq ,nureparypa:



1. Mnulxo H.I4., Crpomoea B.B., Xepnorcxuittr4.B.,Hapuee B.M. M.erorbr nonyqeHvrfr.vtcsofi-
crBa rranoo6r,orroe. M.: <DJIfiHTA, 2013,165 c. (4ocryn qepe3 6u6tvorexy Blfy)
2. Crapoc'rnu B.B. Marepvarr r Ir MeroAbr HaHorexHonornft. M.: BI4HOM,20l'5,450 c. (aocryn
r{epe3 6ra6molexy BlfY)
3. Mznzrta E.[' MeroAH noryqeHkrs.vr uccnenoBaHkrfl:naloMarepuiuroB rr HarrocrpyKTyp. M.:
BI4I{OM, 2013,192 c. (4ocryn qepe3 6n6nzorery Blfy)
4. Llla6anaua T.I'I.. foly6es A.M. HaHoxlrur,rr 14 HaHoMarepr4anbr. M.: M;TV urra. H.O.
na,'.2014, 168 c; (4ocr;zn qepe3 6u6m.rorery BlfY)

,[ono,rnrar]eJrbHafl Jrrrreparypa :

Bayua-

1. Cnrosa A.C. llonyqeHlle I4 I4ccneroBaHue HaHocrpyKryp. Jla6oparopnrrit npaxu4KyM rro Ha-
HoroxHorrorptrM. M,: EI4HOM,2}II,748 c. (4ocryn qepe3 6z6nnorexy BrfV)
2' fycen A.lI. HauoNlarepl4anbr, HaHocrpyKrypbr, HaHorexHoJrofr4rz, M.: @IzI3MATJII4T, 2009,
476 c. (4ocryn qepe3 6u6tuorexy BilY)
3. PnxoHxoe [.VI., Jleg,uua B.B., /{su4surypu 3.JI. Hauorr,rarepr4uurbr, Y.re6Hoe roco6r.re. M.:
EI,IFIOM, 2014,358 c. (4ocryl rrepe3 6a6lzorery Blfy)
4' AngprzencruftP.A. C)cuosrr HaHocrpyKrypHoro MareprranoBerelrrs. M.: BI4HOM,2014.255
c. (4ocryn qepe3 6u6luorelcy BilY)
5" Cepreen f.E. Hanoxnuur M.: Mfy, 2007.150 c. (.qocryn qepe3 6u6rzorexy Brfy)
6. Osep*rerzfi B.A. flosHaer,I HaHoMr,rp: rpocrrre DrcrrepvMenrrr. M.: BI4HOM, 2012. lI2 c.
(4ocryn qepe3 6ra6:rzorexy BlfY)
7. loroeuu IO.U. OeHonu HaHorexHororzft. M.: MauuanocrpoeHr4e,ZOQ|Z,280 c. (4ocryn ue-
pez 6u6tworexy BnfY)

flporp anrrunoe o6ecneqeurre u LlHrepuer-pecypcbr.

I . h6p:{1,i.t'lr'.scirus.co11f

2. lUp 1,.:il'ww*rhtjkJi_lr;'ul

3 . h"ff /:lp:yrl jlkr,rlAso-ksl

4 . hgg;i/wfry1v.t up{ra,g1g_

s. wwrt)4-ffi,LLg2j

6. bllpfii1ww.Atrq:,c&1:'njiftry tnr

7 . hLp*/Aiy*:g$A&€ix,qq1!-ilsrar urei

8. iilQlAv

9. fu4g,y'cl Lerntecl.r'u/lib/boqls

1 0. hltglbllffi._ahqJ$.,11l.s_rt*Lrftu$

1 I . http:/4lsdjrlaa{ELru,{ncdib.htrn

1 :2. bt_tpilWl&_W.els_F \il€I, E oq1l

i 3. httpl.lu&l&sspkbjiuryi

1 4. tUpl-wry:yslil"l$Lloleb'rup.assx



B.MATEPI,IAJTISHO.TEXIIZqECKOEOEECIIETIEHI,TE
', IWCUWIJIIIHbI

XI,IMI,ITIE CKI,IE O CIIO BbI HAH O TEXH ON O f I4IZ

IIpu v:reHlrr4 JreKrlrroHHoro Kypca tlcuonmyercx zH(popMar\vfl.,rrpeAcraBneHHa{ Ha ctafigax.
3aTpuur_ An{ npoBeAeHI4{ KoHTpoJIbHbrx pa6or r4cnonrcy'torc-f,, B ToM rrr4cJre, B gneKTpoHHoM

BapuaHTe.



Pa6o'mfl ilporpaMMa,qucllI4nnlzHbr cocraBJreHa B coorBercrBrrr4 c rpesonaHusruu (DfOC BO no

HarrpaBneHrlrc 28.03.01 HaHorexHoJrorr{r4 r{ Mr4KpOCr4CreMHaj{ TexHr4Ka.

K.x.H. AoueHr Cnaupnona H.H.

K'x.lI' cr.H'c. na6oparoprll4 xllMrlqecKofo aFrurur3a OfEy <Oe4epanruuft qeHrp
orHbrx)) Eomruaxos,4.C.

flporpanrua pac cMorp ena kr o4o6peua Ha 3aceAaHura ra(f e4pbr xrrMr.ru

flporoKon Np 'X or d7 o - 2e/Jnom

3ane4yrorqrafi r<a$e4pofi _ /Kyxrltr B.A./

Pa6o.ras nporpaMMa pacc z o4o 6peu a Ha sace ryaHrav yue6no -M eroAr4qecxoft rouzccnz
HanpaBneHurq 12 8. 03. 0 1 HanorexnoJrort4r4 14 Mr.rKpocr4creMHar rexHr4Ka.

flpe,4ce4areJrb KoMrrcct,tu



JII,IC T IIEPEYTBEPXAE ld.Mfl

PAE Oq]E fr tIP OIPAMMbI AI4 CIII4IIJII4HbI (MOAYJIE

Pa6o.ras nporpaMMa o4o6peua na yue6nrrfi ro4

flpolor,.ol 3ace AaHLrr rca@ e4prr Ns foAa

3ane4you1zfi raQe4pofi C.M.ApaKeJrrH

Pa6o'rair nporpaMMa o4o6perraHa yve6nrrfi ro4

3ane4yroqufi r<aQe4pofi C.M.ApaneJrrH

lla6o.ra.,r npolpaMMa o4o6peua Ha yve6nsrfi ro4

llpororon 3aceAaHr4x na$e4prr }lb foAa

C.M.ApaKeJrflHIlane4yr,culzfi r<aSe4pofi

OT


