
AITHOTATU^.' K PAEOqEII TPOTPNMME [O IPICTS,IIIJIIIHE

1 2. 03. 05 <<JlasepHas re)KHr{ Ka rr Jra3epHbre rexr loJror,[rr>)

!leuecrp 8

1. qn,m ocBoEHWr lucrlr4rrJrr4rrbr

I{enlrc ocBoeHus AacIIa[J]ttHbI <I4ure.rpzpoBaHHbre rexHonofua Lr onraKa JroKaJra3oBaHHbrxcrpyKryp) sB|rflercl o3HaKoM,IIeHHe c HoBbIl\4'I [pI'IHqIinaMu uelaHefino-onru qecKofo ynpaBJreHrzs
$opruzpoeaH4eM n pa()npocrpaHeHueM cBeror{HAyrlr4poBaHHbrx orrrr4qecKmx oopa:onaruafr a nepcneKTVBHr,r.KorITI4tIecKI4x cpeAax' a raK)Ke c coBpeMeHHbIMrl rexHoJloru-ltMl4 co3Aatlu-a ycrpofrc'rB AJrf, s4$enrzeHolio6paSorxu ausopuaqu', orrrvqecKofo 3axBara r{ TpaHc[opra MuKpo u HaHr)crpyKTyp.

2. nancro 4ptc:ryrzrnJrr4Hhr B clpymTypE ofrorr

'\ucuuntutta <<LrurerpupoBaHHlle rexHoJlorl4r' rz on'ruKa jToKzurrr3oBaHr{brx c'pyKTyp) orrrocr4Tc-,r K
,qr4crlhnJrr4Har4 no srr6o py BaplrarusHofi .racru ()|IO[I.
Jl4syvr:uue ALrc"ru.,rrvHhr npeAnoJlaraer Hiurr{qrre y cryAeHTon $yH4avreHrrurr,Hbrx snaHuirs o6racru o6uefirf a:uxu, olrrrrKrz, uusopuarzxa.
l)uauut, nonyqeHHble B paMKax v3yqeH,s4anuofi ArlcqnnnJrnHr,r, Mofyr
llpyf 14 x c[eqaan bHbrx r(Hcrlu rrnfi n no npoQuJr]o rroAf oroBKLr,

6rrn, lpunleHeHbr npr4 u3yrreH4r4

3" xovrnET'Hl{tr4 o'vrrArolllEroct, oopMrrpvEM'"l' B pID3yJrbrfATE ocBOEHr4,
Ar4Crlr4rrJrrrHrhr

[] pesynrrare ocBoeH't,4HcIIHnnHHbI rracraqHo 4,opuapyrorcr cJreAyrou'e KoMrrere Hr\t4y::cnoccr6uocrbro aHan'3l{poBarb 3ara\rr4no npoeKTI4p,cBaHr4ro rI4rroBbIX cr{creM, npz6opon, y3noB u geraleitla:epuoft rexHr.rKH, Jra3epHbrx ofrrr4l(o-3JreKTpoHHbrx npr,r60pon u c,creM (lII(_1)
cnoco6Hocrb paccqLtrt'IBarb' 

'poeKTapoBarb 
a KoH.Tpyr4poBarb r'rloBbre crrcreMbr, rpz6iopr,r, y3Jrbl r{,qeraJlr4,ra:epnorT rexHaKa, na3ellHblx onraKo-3neKTpoHHbrx npa60pon a crlcreM (Irli_3)

clnoco6eH npoBoAl'rrb HayrIHo-accJIeAoBareJIb cK'e norbrrHo-KoHcrpyK:fopcr.ae panpa6on:r4 rro orAeJr'HbrM
PA3ACIAM TEMbI B O6rrAC,rZ JIA3CPHbIX 14 KBAHTOBI,D( TCXHOJIOIIIfr (TIK-4)

4. co4nTXAHI{E AIICITI4IIJTIHrI
CloAepxauue Jrer(rlHoH rrsrx saHqrHii rro AncuunJrHtre
P'a:4el 1' o6il{He TIpHHIIHTIbI ort^caH'flcBeror{H,4yrl'poBaHHbrx o6pa:onaHzit e orrzqecKr.rx cpeAax.l'l' Knaccz$r'lxar\r4ln orrr^rrec*Hx cPeA'Xpouarar{ecKaf, Aucnepc',^.orrrzqecxze norepz. cooruo'reHzeKpauepca-KpoH'4fa' He:uuefturre eQQexru B orrrr4rrecKrrx cpeAax. rpacra.re-cxufr pacuer nenuuefturrx
BO crlptrr4 Mr{Lr s o creIi.
l'2' ocnosHoe ypaBrrteHl4e paclpocrpaHeHz:fl. Mr3ro.{ o6parnofi su\aq. pacceflHu'.r[ucren-Hue MeroAbraHan^3a uemzHefiuoro ypaBHeHa.a lrJpe4zurepa. Irlpe4aHrepoBoKr4e corrarorbr,
l '3' onruqecrcae IIt4Hr4t4 cBr3A. RZ- $oplaar noo"pouurrr{ cufHiuroB. cocpe4oroveHHoe Lrpa'cnpe'4eldHHoe ycI4neFII'Ie B lruHu,x cBt3A. Lllyrrasr BonoKoHHbrx ycvrrvre[rerr. HerzseEnrrfi orserBnreJrr,.Clacrevtr c MynbrunneKcr.IpoBaHl4eM no Anr4HaM BoJrH.
Pas4el 2' cncrervsl reHepaquz H yrlpaBneH vfl JroKaJrv;3oBaHHbrMrz orrr'qecKr4rut4 crpyKTypaMrz2'l' ouruqecxae cxeMbl AJI' QoprrauponaHzrr cBerr'rx npocrpaHcrBeHHbx coJrr4ToHrlB.olrlrqecKue cpeAa v uenanefiuocrpt Bbrcrrrr4x nop.,rAKoB. Onruqecxue gJreMeHTbI cneluHefi Ho crtrc. llep exolgbre uenzsefi Hoc ru u 6ucr a6trJrbHo crr.

Her<ep-poecrze

Hacrrrqarorqeilc_a



2,2. Ycroitr{r4Bocrv conuToHHbrx perueuufi. JlzneiiHrrfi
Baxurosa-KoJtoKoJroBa. Aczunroruqecxtrfi aHa[rv3.
mauvo4efi craul. Epnsepbr H cB.s3aHHbre coJrprroltbr.
2.3. ![zccznarznnrte orrrzqecKr4e coJrr4ToH6L ypanuerue
9.acnerrHrrfi aHaJrrrs cneKTpaJrbHbrMa MeroAauz. fenepaqu_r
ra3epax,

2,4' Buxpeolte onrllqeQKae [yr+K]'r. Hacuqauoulrzficr rrorJrorureJrb. fer:soloru-s
feuepaqur ycrofi.ruarrx orrrHr{ecK,X suxpefi B rroJlynpoBoAHr4KoBbrx crpKyrpax.
2,5, Mo4sl Jlarrepa-fayca. Mero4rl ynpaBJreHr4.rr MCMeHToM r4MrryJrbca BvxpeB6rx
Bb'IcoKoeMKHx nu]F.uir cBtl3v Ha ocHoBe orrrr4qecKr4x nzxpefi. Yqer arovrHo-onl,zllecK14x
PzsAel 3. Cacreutr z 'ycrpoficrBa c noJlHoclBro orrr qecKVM yrrpaBJreHr4eM na
ortTHr{ecKux MaTepl4anoB.

3 ' 1. onruqecxue cpeAbr c HaBeAeHHbrMr{ HeJrrrHr;finocrs^4z. Mogynrqnn uer
ALlccnIIaTHBHblX XapaKTet)HcTHK B pe3oHaHcHbIX clleAilx. [onuponanHbre orrTrrr{ecKge
CBCT.

3 

"'z' 
MurcpocrpyKTypt4poBaHHble orrrl4qecKrre cpeAbr 14 olrrr4r{ecKrre pf rrxerr{:H.

HerrlHefisrre MHorocep,n,rleBr.rHHbre BoJroKoHHbre Marprrrlbr. <<llpaeue> v <Jlesl
Otpuqarelrnufi noltagareJlb npenoM reHvrfl. Meral,rarop praJrbr. Orpanzpon-Ka r)neKTpoM
3 '3. fagonanonneHHble IroJIbIe orrrr4qecKr.re BoJroKHa. Texnolorptrz 3arDV3Kr{
llpuHqulrr yrep)KaHr4fl xoJIoAHbIX aroMoB B BoJrHoBoAHbrx clrcreMax. Manrzny
Irasoo6tercraM14 B otlTtaqecl(nx nyqKax. Arounrtii An:raiiH. Cnoco6 orrrrrr{ecKofo rDaHcr

5. nul ATTECT.{IqJ/ILT- 3K3aMeH

6. xo"rurqECTBO 3ArrETHbrx EArrHt4u _ 3

AoJr)KHocrb, @I4O, nogn

3arae4yrorqnft xa$eapofi (DulIM

Ha3Bar{r4e naSe4pu

Croil<noseur4.s

lIP,eAceAarelt

yvr:6uo- rr.rero4uuecrcoft KOMlrccrrr4 paBneHrdfl _A.paxelmr C.M.

K.C. Xoprrcon ilara: 3L08.2020

aHarlr3. Me'roa Mzurbrx YUeuufi. Kpurepufi
MsorocolzloHHbre

firus6ypra-IIaugay. aqnouHufi aHarus.
AIIICCT4ilATVIBTTEIX COJr ]FIOB B BOJIOKOHHbIX

fvqecKolo 3aXBaTa,

xon. flpoercrapoBaHHe

ruenuft.

HOBe nepcneKTprBHbrx

HO-Ar{C[epcl]oHHbrx H

"Me.uIeHHbIft"

Hbre KpHcTaJrJrbr.

orrTlzqecKlre cpeAbr.

I,ITHbIX CPITHUIJIOB.

x(tJIoAHbIX aro-MoB,

upoBaHHe MHKpO- L1

'a MuKpooobeKToB,

Aparelxn C.M.
CDI4O, rroArlrcb

Otr4O, no


