
OT3blB oqanunanbnoro onnonenra
0 Llnccepmunu K01-IOHOBOI‘/‘I CBeTnam>l Bmcropoaubl

ua Temy <<l'[0.IIl/IMEPHBIE KOMl'IO3I/II_[I/IOHHLIE MEMBPAHH )l.J1H

l"A3OPA3L[E.JIEHl/Iil I/I HEPBAHOPALII/II/I C HAHOCTPYKTYPI/IPOBAHHLIM
FPAHI/I'~IHI>lM CJIOEM», npe11c'raBJ1em-10171 ua conclcanue yqeno vrenenu

11u|cT0pa xmvmqecmlx naylc no cneunanbnocmm 02.00.06 — Buconcomonenynnpnble
coeuunennn n 05.17.18 - Mempax-11,1 n MeM6pal-man "rexuonorml

Hommepx-n,1e KOMl'I03I/ILU/IOHI-ll>16 M6M6p€1I-IL] ~ Hanonee pacnp0cTpaHem-n>n71 Tl/[H

zl1»I<1)d,1y31/:01-ll-II~,Ix MeM6pa1-1. I/Ix pa3pa60T1<a ocl-Ional-la 1-Ia BbI60p6 143 I/l3B€CTI-ILIX l/lJ'll/l

cm-nese uonux nonumepon 0l'Ip8)1€J1€HHOI‘0 xnmnqecxoro c'rp0e1-ma. Jlrm

np0l‘I<103I/lpOBaH1/l;I 14 y1'IpaBJIc1-11451 caocrnamn nonnmepx-nux KOMH03l/[LII/IOHI-lI>IX MeM6pan

Heoxozumm c[uyu11aMeHTarn>1-me I/lCCJ1€}1OB3.l-I1/[$1 0 cTpy1<1-ype nommepx-n,1x cnoes

KOMl'I03l/ILLI/10]-II-[LIX MeM6pa1-I c yqe'r0M xnmw-1ec|<or0 crpoel-ms: ncnonssyemux 11011!/lMep0B,

ux B1-1y'rpn- n H6.,ZIM0JI€Ky.TIpHhlX B3211/IMO,lI€17ICTBl/I171, 1101131/DKI-IOCTI/I Maxpouenvl. I/Isyqenne

cTpy1<"ryp1-n,1x 0co6e1-1H0cTe171 TOHKI/IX nonnmepl-lmx cnoes, qaopml/|pyeMr,1x Ha nonlmepx-10171

nonepxnocm, >1BJ1s1e'rc;| anryanbnoil clay!-maMeuTa.ru,l-loii nponemoii, peulcl-me |<oT0p017I

1/uv1ee"r Baxmoe npaxm/Iqeclcoc 3H8.l1€Hl/I6.

3q)q>e1<T14s1-151171 1101/1c1< pemenn 11)yH}1aM€H'l'aJILHOI7I npo6ne1vu>1 onpelxenenm
cTpy1<Typu T0}-IKI/IX ,1m1u1:ys1/|0nm,1x cnoes I<0M1'[O3I/ILU/IOHHLIX MeM6pa1-1 cran B(73M0>Kl-lhlM

numb H coapemenuom arane p83Bl/IT!/I51 1-Iaylm 0 nonl/mepax, x<0r;1a 1105181/U11/[CL

yl-{I/IK8J'II>Hh1€ 1-lepaspymazoume M€T0£lbI 61-[3111/I321 14 Bl/l3y8.TIl/l3€lI.ll/[PI cnom-xux

T01-n<0cn017|m,1x 1'IOJ'IPIM€pl-1b1X O6T>€l(TOB. 11112 ux ncnonnaonanvm H€O6XOIlPlMI>I Honme

Me"r0;u4qec1<ne 1'IO}lXO,M=I K nsyqel-lmo xomnoanunonuux l'IOJ'll/IM6pI-ILIX Ma'rep|4a.n0B,

noasonmouu/1e 01'lp€}:[enl4TL cTpy1crypy H3]-I0p83MB]JIII>IX rl0J'll4M€pl-ILIX cnoes,

COCELLCTBYIOUJI/[X c 31-ram/ITcn1>1-10 Gonee TOJ1CTI>IMl/I CIIOXMI/I I/I3 zlpyrnx l'lOJ'll/lM€pOB, 14

OXGPZIKTCPI/l30BTI> ee l/I3M6HBHl/ISI B 335146]/IMOCTI/I OT BHBUJHVIX yc:10B1/1171, TGKI/IX 1<a1<

ycnoalm npoueccon I‘a30pa3;[c.r1e1-11451 14 nepnanopaum/1‘

IIBJ'lbI0 11uccep1'aun0nno17| pa6o'ru crana pa3pa60'r1<a Ha}/‘IHI>IX OCI-[OB

ynpasnez-ms: CTpyl<TypH0 - Mopqaonornqecmmn xapa1<Tepnc"r1/u<aM14 1'IOJIl/IMCPI-lbIX

H€l'I0p1/lCTbIX cnoea Komnosnunonnmx nnel-xo1< I/I nonyqcnue I-l OCI-IOB€ canal-1|-10171

M€T0}I[0J'IOI‘l/II/I BL1coKo3q)(12e1<TnB1{mx Me1v16paH LUIH l"&3Op3)l6JI6Hl/U1 1/1 nepnanopauvm.

Jlna nocrmxcennn n0c1‘aBneHH01?I uenn O1'[p€Zl€J'ICHI>I CJ'[€}lyl0].L[l/I6 saglalm

I/lCCJ'I6}1OB8.l-II/IHZ

- P83p6OTaTb MeT01_n.1 nonyqenm HOBBIX can-remqeclmx qlynlcunonanm-Iux

M2lTCpl/l8..'l0B c Hl-lOCT]I!yKTypI/IpOB€iHHbIMl/I 1‘])aHI/1'-ll-il>IMl/l cnonmn 1-Ia ocnose nommepos
pa3rl1/HI-II>IX lcnaccou.

- I/lccnenosau, X6p&K'1"€pHl>I6 00066]-IHOCTI/I c-rpykrypu TOHKPIX l'l0J1l/lM€pI-IBIX cnoes,

r1)opMv1pyeML1x Ha nosepxnocrnx nonnmepnux n0£UI07K€I<, B 35.131/lCl/IMOCTI/I 01"

X]/lMl/l‘{CKOI‘O c1poe1~11/1&1 0617213}/IOLIII/IX am cnon l'lO.TIl/lM€pOB.

- Pa3pa6o-ran, cn0c061>1 nonyqenml KOMH031/lI_II/KOHHO-H60J1H0pO,[[HI>IX

c1py|<'ryp1/lpolaax-n-n,1x nonumepnmx cnoes 143 nonncaxapl/mos c yqeToM BIII/[ill-I1/X}!

npalcropos, 0l'Ip€1I€JI5ll0IlI1/IX lcomiuopmaunol-I1-xme l'lp6Bp8HI€I-ll/DI MaKpOMOJI€l<y.TI npn

tpopmlapouar-mu nonnmepnmx TUICHOK cnol/IcT017l Mopnponorvm H8. ocnose

nonnanexrponnrumx 1<0Mnne|<c0B.

- Honyqla-rb m,1co1<0aq)cpe1<1~1»m1-n,1e KOMl'l03l/[Ll]/IO]-{TIME raaopazuenmenu-me 14

nepsanopaunonuue M€M6p3l-lhl B p63)/J'l!>TaT€ ynpasnen-ms: 01-py1<"ryp017l

MGKPOMOIICK)/J'li[]IJH!>IX H€H0p1/ICTLIX cnoea H3 nonepxuocmx nonnmepnmx rmex-Iolc.



- Pa3pa6011a11> 14 143yq1/111, 1v1oz1e111,111,1e c14c1"e1/11,1, 110s1ao11s11011114e 14cc11e110BaT1>

c1-py1<1-ypy 101-11<14x 1'lOJ'll/IMEPHLIX CIIOCB. P83p8.6OTTb 110s1>1e 1v1eTo1;114'-1ec1<14e 110;1xo;11>1 1<

14:syl1e1-11410 c1"py1cryp111>1x oc06e1-11-1oc1e171 T0]-[Kl/IX 1101114Mep1-11,1x 1-1er10p14c1111x cnoes.
IL14ccep-rau14s1 coc1-0141 143 B1ae11e1-114s1, 5 mas, aa1<1110qe1-114:1, 11141101103, c1114c1<a

11111-14pyeM01?1 111/11‘epaTyp1>1, 6 r1p14J10>1<e1-114171. }111ccep1-a1.114o1-11-1as1 pa6o-ra 143:10>|<e11a 1-1a 296
c1-pal-114uax, CO£l6p)I(l/IT 85 p14cy1-11<o1a, 26 -ra6111411, 390 cc1>11101< u14114po1aa1-1110171 :114'repa-ryp1,1.

B nepao171 rnaae npenc1aB11e1-1 0630p 11141epa1"yp1,1, B 1<o10p0M p21CCMOTp6I-[LI

1431aec-r1-11,1e 1-1ayq1-11>1e 11o11x0;11,1 1< 11>op11414poBa1~1141o Bs1co1<oa11)11)eKT14B1~1b1x 1'[OJ'll/IM€pI-{LIX

1<01v111o314111401~1111,1x M6M6]JH 111/111)11>y31/10111-1010 Tl/ll'I2l. Il14ccepTa11'r oT1v1eqaeT, L110 111/1sa1711~1

HOJIHMBPHLIX 1<01v111o:x14111/101-11~11,1x Me1146pa1-1 11.1111 pas;1er1e1-11451 c14ece171 rason 14(1/11114)

)l(l/IJlKOCT€l7l Ml-101']/I€ l'OIl[>1 ${BTI$|€TCH 1'Ip3}I[M€TOM 1~1ay111-11>1x I/ICCIIBJIIOBZIHI/ll‘/ll I/I l'lO3TOMy

1111/1p01<0 11pe;1c1a1s11e1-1 B coBpe114e111-10171 r1141epa1"ype. Kpa1711-1e 1aa>1<1-10, 143 1<a1<0r0

110111411/1ep1~1o1-0 1v1a1ep14a.11a n011yqaeTc;1 1<0M11o31rr14as1 1v1eM6pa11a, 110 H6 Menee Baucno, 1<a1<

01-1a q10p1v114pye1c;1 14 143 1<a1<14x c1py1<1yp1-11,1x ez1141-mu c0c101/11. I/I31aec1"1-10 HeMa.r10

110111/11v1ep141>1x 1v1a1ep14a1101s c 1;1,1c01<141\/114 pa3z1e1114're111,1-11>111414 XapaI<'1‘€pI/ICTI/lI<Ml/l r10

011-10111e1-11410 1< 0111361161161-II~II>IM cMecs1M 1"a301a 14(14J114) >1<14111<0cTe171. I/Ix 14cc11e;101aa1-114e Tec1-10

c1as13a1-10 c 143yqe1114e1v1 1111431/11<0-x1411411'-1ec1<1/1x 0c06e1-11-10c1"e171 ,1114cb(1Jy31401-11~10r0

Macconepenoca B 11011141/1epax, 12 11acT1-100114 — c 143yqe1114eM 51114111-11411 x1411414l1ec1<0r0

c1"p0e1-11411 11011111\4epo1a 1-1a 14x 1"pa1-1c11op-1-1~11,1e c1a0171c1-Ba.

I[14ccep1a1-1'1‘ a1-1a_1114314pyeT l'[pPIHLlPIl'II:I B1>160pa 11011111v1ep01s 111111 1114111111)/31401~11-11,1><

114e1v16pa11, pacc1\4a'1"p1/1Bae1 0co6e1~11-100114 npouecca 11ep1aa110pa111414. B npouecce
11epBa110pa111414, I-I63I>IBBMOM 111-1a=1e <<14c11ape1-114e qepes MeM6pa11y>> 141114 <<>1<l4111<oc'r1-1as1

HPOHI/ILIZIEMOCTB», 1\4eM6paHa — 3-1-0 cer1e1<T141;1-11,114 6ap1,ep 1v1e>1<11y pa311e11s1e1v1o171 CM€CE-I0

>1<14111<oc1e171 14 11po1-11410111411414 '-1epe3 Me1v16pa1-1y 1ae111ec11saM14 (nepmear) B 1‘83006p8.3l-IOM

0001051111414 (nap). l'a3opa3;1cr1s1-me 14 nepnanopaumi (paszlerrem/1e )1<14111<0c1e171)

PGCCMBTPPIBHJOTCH 1<a1< 61114310/1e no 1v1exa1-11431v1a1v1 14 H131/II-lI_II/ll'I8M P213/Il€JI€l-II/[H 11p01.1ecc1>1, 1a1<

1<a1< 1114r1J11)y:14o1-11~11,1171 Macc011epe1-10c Be111ec1B 11po11cx0;1111* 1-1a H€1'IOpl/ICTLIX Me1v16pa1-Iax.

A1-1a_r11/13 1411q)op1v1au1414 0 1:11/111)r11y31»101-11-101v1 Tpa11cn0p're 1v1a111>1x 1v1o11e1<y11 qepes

1-1en0p14c11,1e 110111/11v1ep1~11,1e r1J1e1-11<14 1101<a31>11aaer, 1»1ac1<0111,1<0 Ba>|c1-11~.11v1 111111 311)111eK'1‘141a1-10r0

pa3;1e11e1~114;1 ;11zJ1s1e'rcs1 111,16op 11011141v1ep01a £1112 q1opM14p01aa1114>1 Me1v16pa1-1. [L111 ,110c114>1<e1114§1

11r1a1-114pye1v10r0 pesy111>1a1a 11e06x01114M0 yq14'1-1,11aa11> 1v11-10r14e 111a1<10p1,1, c1a>1:sa1-11-11>1e c

x141v114qec1<14M c1p0e1-114e1v1 1101114Mepa 14 ero c1"py1<"ryp1-10171 0pra1-1143:1111/1e171 B 1-1er1op14c'r0171

1111e1~11<e. Hp141~114Ma101cs1 no 1111141/1a1-114e 111101'1~10c'1"1>, 1-1zu114=114e c11114ao1< 14 14x qac101a,

cTp0e1114e 3a1v1ec1111e11e171, xapawrep 1v1e>1<14011e1<y11>1p111,1x B3a141v1o1;1e171cTB141?1 14 z1py1"14e

xapa1<'rep11c-r141<14, 110 B 11epBy1o oqepem, - CT€l'I€HL 1<p1/1012111111/1111-10c114 14 Tc. l'Ioc1<o111,1<y

B03MO>KI-IOCTI/I 1-1a11pa1a11e1~111or0 c141-1Te3a 110111/11v1ep0a ,H.TI5l 11ep1aa110pa11140111~11>1x Me1v16pa1-1 B0

141101014 14cl1epr1a141,1, 111111 11o1a1,1111e1<1m1 a¢:11ae1cr14B1~1ocT1»1 11p011ecca pa311e11e1114>1 ace qame

11p146era1o1 1< x141v114qec1<o171 141114 (1)1431/1L1ec1<o171 1v10111411>141<a1114;1M 11o11141v1epo1a, 1a1<14M 1<a1<

14c11o111,301aa1-114e cor10J1111v1ep143a111414, np1/1111/1130111-1051 r1011141v1ep143a111414 14.1114 pea1<1114171 B 11e11s1x,

c11114B1<14.

A1-1a:11/1:1 111/11epa1-yp1>1 1103130111411 1151111311111 om-10131-11,16 11p0611e1\/1111, cy111ec1"By1011114e 13

0611210114 pa3pa601'1<14 11 0111-141v1143a111414 110111/11v1ep1-11>1x 1<o1v1r103141114o1~1141>1x M6M6p3H 11111

pa31_1e11e1-114>1 razos 141114 >|<14111<0c1e171, 1101<a3a1"1> 111v1e1o11114ec;1 110,11xoz|1>1 1< 14x pe111e1~1141o,

0'-IEPTI/IE 0611110114 14x 11p141v1e11e1114s1.

Bropaa rnaaa l'IOCB$|I.I.l8I—l8. B1,160py o61,e1<r012 14 M€TOJ10B 14cc11e/:101aa1114;1.

l'Ipez1c1-a1111e111>1 061>e1cr1,1 I/lCCJ'l€}l0BHl/U11 110111/11v1ep1>1, 1-1a11o11ac1141_11>1, 1<o1v11103141114o1-1111>1e

1~4a'rep14a111,1, M€M6p3Hb1 14 M0,£[6.TII>HI>I€ Cl/ICT€MbI, a Ta1<>1<e r1p141v1e1-1e1-111s1e 111111 14x 143yl1e1-114:1

1v1e"1o111>1 l/ICCJI€£[OBl-ll/ISL npl/[B6116]-11>! 11a60pa1‘0p1-11,1e TBXHOIIOFI/II/I 11011y=1e1-11411



1<01v1n0314u140111-11>1x MeM6paH 14 1v10/1en1>1-11,1x 1<oM110314ToB. O60c1-1oBI>1BaeTcsI

I-I€06X0}1l/IMOCTl> p33p60TKl/l 1-1o1:1,1x 1v1e'ro;;1141< 143yqe1-11411 c'1py1<-ryp1-11,1x xapa1<'rep1/1c1'141<

Me1v16pa1-1 14 l‘[p6}lCT3BJ'16H]>I p8.3pa60Ti3.I-IHLIE 1v1e'1011141<14.

B Tpe-r1,ei1 mane npe11c"ra1ar1e111>1 p63yJILTTI>I 14ccr1e11oBa11141?1 qnazso-141-11aepc14o111-1111x

Me1v16pa1-1 1-1a 001-101ae ap0MaT1/1\1ec1<14x l'IOJ'[l/l8.Ml/U101/lMl/11108 (HAI/I). Bl'l€pBbl&: 11011y11eHa

1411q10p1»1a1114s1 0 c’rpy1<Typ110-MopqJ0.10r14\1ec1<14x xapa1<'rep14cT141<ax 1121110-11opv1c'1"1,1x 14

L114(1>qJy31401~11-151x c1c1411-c:10eB 21CPIMM€T]')I/I‘-IHblX HA1/I - Me1v16pa11, 011:1-1e1-11,1 paswepm 14

1<o1114qec'r1ao 110p 11a 1101sepx1-1oc1">1x n.=|c11o1<. Bea 110r101111v1'1'e111,1-1014 1v1o1114q)141<au1414

1101aepx1-1oc'1*14 11pe;1;1o>1<euo 11anpaBr1e111-10 1431v1e11s1'1"1> xapa1crep14c'r141<14 1101sepx1-100114, 111101111

11 l1OJ'JVlMCp 11co6xo1114M1>1c p8KL\l40HHOCIIOC()6Hb1€ rpy1111111,

B qersepra rnane 11pe;1c1-a1211e111,1 pe3y:11>Ta-11,1 1<o1v1n11e1<c110ro 14cc11e11o1aa1-11111

1v1ym,1'1/10110141-11>1x l(0Ml'I()3PII_[!/[OH]-{LIX MeM6pa1-I (MKM). l'I01<a3aHa B03MO)KI-[OCT];

yl"lp8BIl€l-II/I51 Tpl-lC1'lOpT1-Ih1Ml/I cB0171cT1;aM1/1 MKM.
B 1151-10171 rnane paCcMOTp€l-Ihl 1-1a1-1o1<01\/11103111-1-1111c M€M6p3HI>1 ;114qu11y31/101-11-10r0

Tuna 14 pB3yIIbT8.TLI 113y=1e1»114>1 B.TIl/Ii-IPISI 11copra1-11411ec1<0171 gm“ 1-1a c1-py1crypy 11

TPZIHCTIOPTI-lbI6 cnocrna 1v1eM6pa1-1.

Ma'rep14a111,1 1114cccp1-au1414 l"IOJ1TB€p)K)1&l0T, L110 co14c1<aTe11e1v1 c(1JopM14p01aa1-10

1-1anpa1ar1e1-114e 1a 0611ac'r14 Hay1<14 0 no11141v1ep1-11>1x 1v1e1v16pa1-1ax, 06'l>C£ll/II-ll/IBI.II€€ 14cc11e110Ba1114;1

1-1a111v10ne|<y11;1p1-10171 c1'py1<Typ1,1 c11n01111»11,1x I-I6l'[OpI/ICTBIX 1114111q>y314o1-11-11,1x cnoes

KOM1"lO31/I111/I01-ll-II>IX 1v1e1v16pa1-1 c y=1eTo1v1 ee 143Me1-1e1114s1 B 3a1;14c141v1oc1"14 0'1" pacr1o110>1<e1-11451

OTHOCI/ITCIIBI-I0 1"pa1-114u1,1 pasnena q)a3 (Me>1<cr10eB0171 1"pa1-114u1>1).

Bnepame 14ccr1ez1o1aa1-1111 xapa1<Tep1-11>1e 000621-11-10c"r14 CTpy](TypI>I -101-11<14x

r1o11141v1ep1-11>1x Cr10eB 1-1a 11o13epx1-1001-s1x r1011110>1<e1< 143 ap01v1aI1411ec1<14x 110r114a1\/1141101111/1141101: c

yqe'roM c11e111411>141<14 x141v114qec1<0ro c'rpoe1-114s1 q10pM14py1oLu14x 3-r14 cno14 11o1114Mep01a.

Ha 11p141v1epe ap0MaT14'-1ec1<14x 1101114a1vm110141v114uoB ycTa1~1013ne1-10 111114111-114e

x141v114qec1<o1"0 c-1-poe1114;1 HOJTI/IMBpH0l7I r1ozu10>1<1<v1 1~1a cTpy1<Typ1-1y10 opra1~1143au141o

C(1J0pMl/IPOBZIHHBIX 11a ee n0Bepx1-1ocT14 ;11411>q>ya1401~11-11>1x 0.11063. l'l01<a3a1~1a B03M0)Kl-IOCTL

1-1anpaBJ1e1-11-10ro 1431v1e1~1e1-11411 Tpl-IC1'l0pTHbIX c1m171cT1a 1v1yr11>T14cnoF11-11,114 1<01v1110a1/1111401-11-11,1x

1v1e1v16pa1-1.

Ycranoaneno BIIIJFIHI/I6 1\1e>1<1v1o11e1<yn$1p1-11>1x s3a14M0z1e171cT1a141?1 1-1a cTpy1<Typ110-

1v1opq:011o1"14qec1<14e cso171c'rBa 1101-pa111411111,1x 14 CMB7KHblX c 1-114M14 cnoen 1v1y111>-1-11c1101?11-11>1x

1v1e1v16pa1~1.

Yc'ra1-10B11eH0 151114111-114e Tuna r1o:1141v1ep1-10ro 11poT141s01401-1a (c14nu~11,1c 14 c11a61,1e

Kl/lC.TIOTI>I) 1-1a q>op1v114p0Ba1~114e Me>|<q1a31-lo 1pa1-114111-10171 o6r1ac'r14 1; cocrane c141v11me1<c111,1x

n11e1-1o1< Ha oc1-10Be no1114caxap1/11101;, 11a11141114e B 11e171 1<p14c-1aJ11114qec1<0171 ¢>a31>1 11 z1pyr14x

oco6e1-1Hoc1-e171 M141<poc1-py1<Typ1,1.

Ha17111e1-11,1 3z11<o11o1v1ep1-10cT14 q>op1v114po11a1114>1 1v1141<p01"eTep0cpa:;1-10171 c'rpy1<1-yp1,1

1114<1)<11y314o1-11-11=1x cnoen 1<014110314u11o1-11-11,1x MeM6pa1-1. Ha 0c1-1oBa1-11414 a11a_11143a

ycTa1-1013112111-11,1x 3a1<01~10Mep1-10cTe171 p33p60T6.HI>I 1a1>1co1<0aqJ11ue1cr111a1-11,1e 1<o1v11103m114o11111,1e

1"83Op8.3}l€J‘l1/lT€J'lLHLI€ 14 nep1aa11opa1.11401-11-11,1: Me1v16pa1-11>1.

Hayqnan 1105143112 p30Tl>l 3a1u110qaeTcs1 1; CJ'l€}1ylOl.lIEMI

Hpez1J10>1<c1-1 cnoco6 1-1ar1paBJ1e111-10m l/l3M€H€Hl/IS! TpHCl"l0pTHI>IX c1=1017Ic'r13

MyJ'lbTl/ICJ'IO!7lH]>lX KOMl'IO3l/ILIPIOHI-IBIX 1v1c1v16pa1-1 l'lOCp6;LCTBOM Bfll/ISIHI/til 1-1a crpynypy
T01-11<14x ;114q1¢1y31401-1n1>1x 11o11141v1ep1-11>1x c110e1a, n011y11e141-11,1x 1~1a1-1ecc1-114e1»1 1-1a 110111/11v1ep1-11,1:

r1o1aepx1-10cT14 1v1eToz101v1 11011141311 143 pacT1aopo1a 1101<po1a1-11>1x n011141v1epo1s c y=1eT01v1 14x

cr1oco611ocT14 1< KOHl1J0pMI_Il/IOHHLIM 1431v1e1~1e1~114s11v1 14 1v1e>1<1v1011e1<yr1;1p1-11,11v1

B38]/IMOJ16l7ICTBI/1${M1 I/I3yL1e1-1a cTpy1<Typa rpa1114'-11-11,1x 01104-:1; HOKp0BHbIX H0111/IMCPOB1

YCTHI-lOBJI€1-I0, 1-1'10 ny-1-e1v1 ynpa1ar|e1-114:1 X]/IM1/I‘l€CKI/IM c'1‘p0e1-114e1v1 1114a1v114111-10171



cocTaBm1101L1e171 M8.KpOMOJ'l6KyJ'II>I ap0MaT1411ec1<0ro no1114aM1411014M14z1a M0>l<1-10 3i1Jlé1BTb

1-1a,1114011e1<y11s1p1-1y10 cTpy1<Typy 14 x141v114'-1ec1<oe c1poeH14e 1'l0B€pXHOCT1-IBIX cnoea ¢a30-
141-11aepc1401-11-1L1x 11ne1-101<, nony11e141-151x M€TO]I[0M Moxporo <1)0pM01aa1-114>1.

Ha 11p14Mepe rpyn111,1 nonnmepos c 6on51u141v114 M0ne1<yr1$1p141>11v114 1/1acca1v114 (MW >
8.6 -105 1‘/MOJTL), 31-1a'-114'renb1~10 0TJ'l1/I‘-13101111/IXCSI TeMr1epaTypaM14 c're1<11o11a1-114:1 Tc (198 K,
248 K, 311 K, 390 K, COOTBETCTBEHIIO), r101<a3a1-10 cy1J1ecT1ae1-11-Ioe 5:114:11-114: r1461<ocT14

1v1a1<p01v1o11e1<y11s1p1-11,1x L1ene171 HOKPOBHLIX 110:1141v1epo12 1-1a crpymypy 14x cnoea,
l1)OpM1/IPYCMLIX 1-1a 1'lOB€pXHOCT$1X l'1OJ'l1/IZIMI/[1101/IMI/Ill]-I1>IX 1'1J'I€HOK.

Yc'ra1-1o11.r1e1-10 51114511-114: M6)KMOJ'16KyJ'lpHl>IX 1a3av1Moz1e171cTB14171 1-1a cTpy1<Typ1-10-

1v10p<1)0J1orv1=1ec1<14e cBo1?1c1-Ba l'101‘pHI/1'-ll-II>1X 14 c1v1e>1<1-11>1x c 1-1141v114 MyJ11,T14c.r101711-11,1x cnoeu
1'1pe;u1o>1<e1-11,1 cr1oco61,1 l'1p0l‘H03lr1pOB&1-U/I51 Tpl-1C1'10pTI-1I>IX c1ao171c1-5 1v1yr11;r14c.r1o1711-11.Ix

zu4:1)cpy314o11111,1x MBM6p6H c yqeT0M 1431v1e11e1114171 1-1a111v10r1e|<yn>1p1-10171 cTpy1<Typ1,1 B cnoe
no1<p01a1-1or0 norlmvlepa. Ha17u1e111>1 32iKOHOM€pHOCT1/I <110p1v114p01aa1-114s1 M141<p0re'1"epoq1a31-1014

cTpy1<'1'yp1>1 ;u411n1Jy3140111-11=1x cnoen.
Brlepsme Ha 0c110Be pOM21TW~I€CK1/IX HA1/I 110r1yqe1-11,1 14 I/lCCJ1C}1OB8J'l1/ICL r101'1mv1ep-

1~1eopra1-114l1ec1<14e HHHOKOMTIOBYITBI, c0;1ep>1<a11.114e 1'1/11113001/U11/IKRTI-Il>I6 I~l3.HO‘{8.CT1/11111]. Ha
1'1pl/IM€pB psma ap01v1a"r1411ec1<14x HA1/1 14 r14np0c14:1141<aT111>1x 1-1a1-1oqac1-1411 ;101<asa1-10

B3a141v11~10e 121114511-114e 11e0pra1-11411ec1<or0 1-[ill-101-IZll'10J'l1-11/1T€J1${ 14 n0111414epa 14a c'ra111414

11:0p1v114p01sa1-114;1 I-131-10KOMl'lO31/ITHEIX 1v1e1v16pa14.

Hpennoxcen Hosu 1v1e'ro1114'-1ec1<14171 n0;1xo;1 1< 14ccne11o1aaH1410 l'IOJ'l1/IMBPHLIX

1<0M1'103l/I111/I01-ll-ILIX 1v1e1v16pa1-1 c141v11111e1<c110ro T14na. B ere ocnone J1e>|<14T q)0p1v114p01aa1-114e

1v1011er11>111>1x 1v1y111;r14c1101711-11,1x 1"1J1e1~1o1<, c0;1ep>1<a11114x 1-1a IIOB€pXI-IOCTI/1 cnou
1/[I-lT6pl"[0J1I/1M€pHLIX 1'lOIl1/l3J'16l<Tp0J'1l/1TI>1hlX 1<o1v111r1e1<co1a,

Hpancrnqeclcaa 3142'-mM0cT1> pa60T1>1 sa|<r|10=1aeTc>1 1; TOM, ‘ITO B 1-1e171 11pe11r10>1<e1-11,1

1v1e'r0;1s1 no:1yL1e1~114s1 1-1o121,1x KOMHOSI/III]/I01-11-II>IX l'IOIII/lM€p-110111/IMEPHBIX 14 n01114Mep-

1~1e0pra1-114L1ec|<14x 1v1a-rcp14a.no1a c y11y'-111161-11-11,11v11/1 1v1exa1114L1ec1<141v114, TennoqJ14314=1ec1<141414 14

Tpal-lCl'IOpTHI>IMI/I c1ao171c1-saM14, 1‘1pa1<1-14qec1<as1 31-I'{I/IMOCTB 1a111nor11-1e1-11~1111x 14cc11en0Ba1-114171 14

pa3pa60'r01< l'[0,[lTB€p)l(£1€TC$1 7 1'121'1'e11'1'aM14 Poccl/11?1c1<0171 1I>e11epaLL1414.

AKTy‘¢U'II>HOCT!> 14 31-1al1111v1ocT1, p36OT]>1 l"10}1TBEp)K,£[6€'l‘C5l TEM, 1110 01-1a 1a1,1r10111-1e1-1a 1;

cooTBeTcTB1414 c HI1211-1aM14 pa60T I/IBC PAH r10 TeMaM: <<C141-rres, c1-py1<'rypa 14

Tp81-1Cl'IOpT1-{L16 c13o171c'1*1aa '1‘€pMOCf01/1K]/1X 661-13l‘€TB|;)OL1P1KJII/l‘I6CKl/IX 110111/11/1ep01a» (2011-
2013 rr.), ((41))/1-lKLll/10l~1£iJ11>I-11116 1<0Mn03141114o1-1141>1e Ma'rep14aI11>1 1-1a canons
c1-py1<Typ14po1aa111-11,1x 11a1-1o1v1o1u4r1J141114p01sa11111,1x 14 1'146p1411111,1x r1011141v1ep141>1x Ma-1-p1411>>

(2014-2016 rr.); <<B1>1c01<oTep1v10cT01711<14e 1<01v1n0314111/101-11-11>1e M8.T€pI/lJ'I1>I 1-Ia 001-1012:

110111/11411/1141101; 14 14x 1'1]I)OI/BBOJIHLIX mm TIBPCIICKTI/lBHhlX 1-ex1-1or1or141?1>> (2017-2019 1'11), a

'1-a1o|<e 11p14 111141-1a1-1120110171 1'I01IUlep)|<l<B 1-pa1-1-1012 P<I><I>1/I NENQ O8-08-0091521, 10-08-01128-a,
14-08-0088721, 1"pa1-11-a PH<I> N2 16- 19-10536, 1'pa14'1'0M OXHM PAH (2008), 1'pa11TaM14

CHE HLI (2008 14 2009 rr.) 14 1"pa1-1'1-o1v1 ‘1eu1c1<01?1 CH)/)K6]>I a1<a11e1v114qec1<14x O6M€HOB c P<D,

2013 1". 9Ta Te1v1aT141<a COOTBETCTB)/€T np140p11Te1-1-101v1y 1-1ar1pa1x11e1~1141o pa31a14T14s1 1-1ay1<14,

1-ex1-10110114171 14 Tex1-1141<14 B P0cc14171c1<0171 <I>ez1epaum4: <<1/11-1J1yc'rp14>1 1-1&1-1001/ICTBM», a Tame
<<Texnon0r1114 1'l0J1y'-I61-II/I51 14 06pa60T1<14 11)y1~11<u1401~1aJ11,1-11>1x 1-1a1-101v1aTep14aJ10B» 14

<<Tex1-10n0r1414 ;:u4ar140cT141<14 ua140MaTep14a110B 14 1-1a1-1oyc-rpo171cr1z>> 142 1'lepe»11-1:1

1<p14'1"14qec1<14x Tex1-10110114171 Pocc14171c1<o1Z <1>ez1epau1414.

,[[11ccepTa1114s1 1: uenom npor/1311011111 B1'1€LI2lTJ'[BI-11/I€ O6CTO51T€J'll>l~1Ol'O, T111aTer11>1-10

1a1,1no111-1e1~111oro 14cc11e;1o1aa1-111:1, H€1y'11-13.51 14 1'1pa1<r1411ec1<a;1 31-Iaql/IMOCTL KOTOPOFO

1-1eco1v11~1e1-11-1111. £L0cTo1aep1-10011, 14 o6oc140Ba1-11-1oc1-1, nonyqe1414ux p€3yJ'lbT3TOB 14 311301105

l'1OIlTB€p)K}1a6TC$1 XOpO1.1.16171 14x BOC1'IpO1/I350/Ill/IMOCTLIO, 14cn0m>s01aa1114e1v1 1-1e3a1a14cmv11>1x

1/1e>|<,z1y 0060171 COBp€M6H1-1bIX 1/11101-py1v1e1-11a.111>1-11>1x Me'ro;1o11, a T8K)K€ KOM1'1J'I€KC1-Ib1M



xapaxrepom p360TbI, 0011011111-1110171 Ha a14a.11143e onmuoro '-1v1c11a .11141epa1yp1-11,1x 14

141-1q)0p1v1a1114o1-11-11,1x 14c101111v11<o1a.

Ho 1eMe 1114ccep1'au1/m o11y6r1141<01aa1-10 38 cTa1‘e171 13 pe11e1-1314pyeM1,1x pocc1414c1<14x 14

3apy6e>1<1-11,1x 1-1ayq1-11>1x >1<yp1-1zu1aX, 9 c1a1e B c60p11141<ax 14 96 1e314c0B nolmanon Ha

pocc14171c1<14x 14 1v1e>1<11y11ap0111-11~.1x KOH(1)€p€1-ILII/lSlX1

Hpn a1-1a11143e l"lpB}lCTBJ'[€l-II-IBIX Ma1"ep14a11oB 11os11a141114c1> 1;011p0c1>1, 1-1a 1<0"rop1,1e

1~1eo6x0;m1v1o n<111y111411, 30110111-1141e111>n1,1e 0156151:

1. FIpo14cx0;114T 1114 B3a141v1011e171c11a14e 11o11141v1epa c 1-1eop1-a1-114'1ec1<14M14

HH0'13.CTI/lLl3Ml/I? B1114s1eT 1114 310 1-1a pa1;1~101v1ep1-1oc11> pac11pe11e11e1114;1 1-1a110=1ac114u?

2. Ka1<ma X8.p8.KT€p B3a14Moz1e171c1‘B1/111 1'IOKpOBHbIl7l 110.r1141v1ep — 110;1110>|<1<a? 310
1111431/1l1ec1<14e 1a3a14140£1e171c1B14s1 141114 x14M14=1ec1<14e?

3. ,lI14ccep1a1-11 0TM€ll&€T, 1110 11011121/111ac1> 1;031v1o>1<1-10cT1> 6e3 110110111-114Te111,1-1014

1v101114n11141<aL11414 1101aepx1-1oc'r14 143Me1-11111, 11anpaB11e1-1110 X21p3KT€pl/ICTI/IKPI 110Bepx11ocT14,

121201111 B 11o11141v1ep HBO6XO,E[I/lMI>I€ pea1<u14o1111oc11oc061-11>1e rpyn111,1, c 11p1461114314Te111,1-10171

0ue111<0171 14x 1<014ue11-rpau1414 14a 1101aepx1-100114 1111e1-n<14. A HCKOJ'IbKO paB14oMep1-10 9114

1~pyr1111,1 pac11pez1e11e1-11>1 11a 11o1aepx1-1oc'r14?

Pe1.1e1-1314pye1v1as1 1114ccep1a1.114s1 11pe;1c1aa1'1s1e'1 c060171 3a11ep1ne1-11-10e 1-1ay1111oe

14cc11e110Ba1-114e, 1-10131431-1a, 11o11e31-10011. 14 110CTOB6pHOCTl> pe3y111>Ta1-on 1<oTop0ro 1-1e

BI>I3l>IB3.E()T c01v111e1-11/1:11

C0z1ep>1<a1-114e 14 HEBBHHI/I6 1114ccep1a111414 CO0TB€TCTBy6T 11ac11opTy c11eu14a_111,1-100114

02.00106 — B1>1c01<o1v1011e1<y11;1p1»11,1e c0e11141-1e1414s1 B 1-1a11paB11c1-114s1x 14cc11e110Ba111414,

0l'IpB}1€J'lSl6M]>IX n11. 1, 2, 3 11 9:

1. M011e1<y11$1p1-1as1 (111/13141<z1 11011nMep1»1ux L1e11e171, 14x 1<01-1d114rypa111414 14 1<01-11110pMau1414,

pa31v1epu 14 q)op1\/11,1 Ma1<p0M011e1<y11, MUJ'1€KyII5lp1-l0—M3.CCOBO6 pac11pe11e11e1~114e 11011141v1epoB.

2. Pa3pa6oT1<a 1~101a1>1x 14 ycoBep111e1-1c1B01aa1~114e cy111ecTBy1o11114x M€TO,l10B c141-rreaa

110111411/1ep01a 14 1101114Mep1-11>1x 111op1v1.

3. P0111, M€)I((1)3HI>IX 1-pa1-11411. Ha11M011e1<y11$1p1-1as1 c'rpy1<Typa 14 c1'py1<1'yp11a;1 M01114q)141<aL114;1

r1o11141v1epo13.

9. LLe11e1-1a11pa1a11e1-11-1a$1 pa3pa60T1<a 110111411/1ep111=1x Ma1ep14aJ1oB c HOBbIMl/I ¢1y1-11<1.114s11v114 14

141-11e.1111e1<rya111,111,1x c1*py1<-ryp c 14x 11p141v1e1-1e1114e1v1, 0611a11a1o1u14x xapa1crep14c1141<aM14,

0r1pe11e:1s11011114M14 0611acT14 14x 14c11o.r11,3o1aa1-11411 13 sa141~11epecoBa1»1111,1x orpacmlx 1~1ay1<14 14

TCXHI/[Kl/I.

H0 C1'[€L1!/IHJILHOCTI/I 05.17.18 — MEMGPBHLI 14 MeM6pa1-11-la;1 Tex1~10110r14$1 pa601‘a

CO0TB€’1‘CTByBT 0611210-rs11v1 14cc11e,:10Ba1-114:1 B 1111. 1-3:

1. 1'Ip141-1111411111 c0311a1~1n>1 1v1aTep14a110B 1111;: 1v1e1v16pa1-1. C110c06L1 r10r1yqe1-11411 14 cB0F1c'1-Ba

1v1e1v16pa1-1 143 opra1-114-1ec1<14x 14 1~1eop1-a1114L1ec1<14x 1v1a1"ep14a1101a. Pa3pa6oT1<a M€’1‘0}Z[0B c141-rresa

Me1v16pa1-1 c sapanee 3a/:|a1-11-11,1M14 c1s0171cT1aaM14.

2. TBOPI/l MCM6p&l-IHBIX npoueccos, MEXHHI/BMBI ncpeuoca 1<oM1101-1e1»1To1a qepea

M€M6]3&l-ILI pa31114l11~10171 11p14po111,1. K141-1eT141<a 1v1e1v16pa1-11-101"0 1'pa1-1cr1op1"a.

3. P83p60Tl( r1p141~1u14110B 111y1-11<L11401-114p01aa1-11411 MeM6pa1-1 pas111/11111010 1-1a31~1aqe1-11411

(06p8THOOCMOTl/I‘-I€C](I/IX, 11a14o-, y111>1pa-, M141<po11m111;rpa.1114o1-11-11,1x, 11epaa110pau14omm1x,

I/lOH006M€I-IHEIX, 1"a30pa311e1114're111,1-11,1x) 11p14 MeM6pa1-1110M pa311e11e1-11414 1<01v11101»1e1-11013

>|<14;11<14x 14 1"8.30BI>IX c1v1ece171 14 M6M6p8.Hl-[OM 1<aTa11143e.

Pacc1v1o1"pe1-mas: ,lI1/lCCE2pTaL\1/I01-{H851 pa6oTa 110111-10011110 COOTB€TCTBy€T 1<p141ep14;11v1,

yc"ra1~101311e1-11-1111114 1111. 9-14 <<ITo110>1<e1-11411 0 11ops1111<e 11p14cy>1<11c1-114:1 y11e111>1x c1e11e1-1e171>>,

y11aep>1<11e1-11-11,1114 110cTa11o1a11e1-114eM 1'Ipa1a141e111,c1Ba Pocc14171c1<0171 CI)e11epau1414 01 24



cel-m16pn 2013 r. N2 842 B p6/1KL11/IPI c l/IBMEI-161-IPISIMI/I, yTB€p)l(Ll€l-IHLIMI/I n0c'ra1-wane!-me1v|

HPHBI/IT€JlBCTB8 P11) OT 21 anpenx 2016 r. N2 355, 1'lp€}1T=ZBJI}I€MBIM K ;|01<T0pc|<1»IM

lmccep-rarumm, a ee 3.BTOp Kononosa Cnemana Bmcropoana aacnyxcnsaer 1"lpIrICy)K£[€HI4

yqel-10171 CT61"l6l-I1/I J10|<T0pa XI/IMI/I‘-IECKI/IX 1-layl< no CIIEIII/IBJIBHOCTSIM 02.00006 —

BbICOKOMOJ'l€KyJ'[5lpHI>I€ 006111/11-I6]-II/I5! 14 05.17.18 ~ MeM6paHu 14 M6M6p€1HI-I8}! T€XHOJ'10l"l/[$1.

Asropeqaepar, ony6m»n<0Ba1-n-n>1e p6OTbI LIOCTGTO‘-ll-10 nonno oTpa>|<a!0T

conepxcanne 1;mccep'raum4.

Oqamzl/1am,1-n>1171 onnonel-rr:
;10Kr0p xumnqecmx 1-1ay|< no cneu14a.r1u-10cT1»I 02.00.06 <<BI>ICOl(OMOIlCKyJ'l$lpHI>I8

c0e11m~1e1-11/m>>, npoqneccop,
npoqleccop 1<aq)eJ1pI,1 xnmw-Iecxo TEXI-101101‘!/I!/l

normmepon CDFBOY BO <<Ca1~n<T-HeTep6yprc1<|»n71

r0cy;LapcTBeH1-n,n71 Tex]-lonorlaqeclu/1171 l/II-ICTI/ITYT _

(Tex!-I1/mecI<1/11?: yr-n/Inepcm-er)» _@ W ~'— :;_$

Haspon HI/ll(0J'Il7l Anexceesuq,
|-10>16p;1 2020 r.

Konram-n|,1e 11a!-mue:
190013, Cal-[Kr-I'[e'rep6ypr, M0c|<0Bc1<1/I171 npocnelcr, 110M 26

Ten./ quake: (812) 494-92-98
E-mail: 1na@techn0l0g.edu.ru
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