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1. IIE Jrr4 O C B O EHIdfl trmCJlI4trJII,IIlbI
I]enrro ocBoeHI,It AI4cuHrInhHu <flpoqeccbr Mr.rKpo- r4 HaHorexHoJrofrrv) flBrrssrcs.noAroroBKa

cryAeHToB e o6racru (fusz.recrnx u xIrMI4rIecKr4x ocHoB HaHorexHolroruft, a rarur(e o3HaKoMJreHr4e

r4x c coBpeMeHHbIM TexHoJrofr4qecKrrM o6opy4onanneu v aKTyaJrbHbrMr4 npo6nelra
HaHorexHoloruft.

3 ara'ru Ar.r cq rr n Jrr,r H br :

o $oputtpoBaHl,Ie HaBbIKoB rIpoBeAeHHr repMoAr.rHaMr{qecKr4x r,r K}rHerrzqecKr4x pacqeroB

TexHoJrof r.rqeoKVX npoqeccoB ;

o @oprraupoBaHl4e zruauuir. s o6racrn cnoco6os HaHeceHr4r, yAaJreHr,r{ u rr,ro4ra(fraur4poBaHr{f,

BelrlecrBa Ha MhKpo- I{ HaHOypoBHe, r4crroJrb3yeMblx npu co3AaHrrr,r KoMrroHeHToB rnep.ltorem,uoft
SneKTpoHrrKr,r rz rrHTefpiurbHbrx cxeM;

. LI3yqeHI4e 6asosbrx rlpoqeccoB u o6opy4onanzn, ucrroJrb3yeMbrx B TpaArarlraoHHofi

MI,IKporexHoJIon4I{, a raK)I(e cnequ$n.recKr,rx [poqeccoB, no3Bonrrcrlzx $opnaupoBarb crpyKTypbr
Ha MoneKynspHoM ypoBHe Ir ocHoBaHHbIe Ha cnoco6nocrr,r K caMooprarHr,r3arlr4tr, ceJreK.rrrBHocrr4,

aHr43OTpOnuu.

2. MBCTO AI,ICUZIJII,IHbI B CTpyKTypE OfIOfI BO

.{zcquulltua dlpoqeccbl MLtKpo- I4 HaHorexHoJrorr4r4)) sBIrflercs. o6sgaremHoft 4zcqranlranofi
o6ssaremnofi '{acru ocnoeHoft npo(feccraonamHofi o6pa:onarelrnoil ilporpaMMbr. .Zlsy.reHze

Alzcllplflnr.rHbr rrpoxoAprr n 8 ceMecrpe, 1azupyetct Ha paHee [onyrreHHbrx 3HaHVsx c.ryAeHToB,

npuo6pereHHblx B Kypcax o6rqefi Qusur<u, sJreKTpoHrrKr,r 14 Mr4KporrpoqeccopHarr rexHrrKa, BBeAeHr{e

B HaHo-TexHoJIorIr[o, Susu.recxue ocHoBbI Mr.rKpo r,r HaHo rexHr4Kr,r. OH HanpanJreH Ha o3ua.KoMneHr4e

c Su:uvecKo-xuMIrqecKlzMu rlpoqeccaMn, a raKxe Ha BrrrrflHvre pa3MeptF{ux s$(ferroB rr ceoficrs
Hanoo6rexroB B pa3Br.rrr,rr.r Mt4Kpo- 14 HaHoycrpoficrn.

OcsoeHze Allcqznnl4Hrr neo6xoAI'IMo An{ v3yqurrvfl. cneAyrouu.K Ar4crrunnr,rH r.r npaKTr4K
yue6uoro ilIraHai <3lerrpontrKa Lr Mr.rKporrpoueccopHaf, TexHIzKD), <Mexanuxa HaHocr{creM Lr

rpz6olornx>, <HayuHo-kIccneIoBareJlbcKa"f, palora B ceMecrpe>, <llpe44r4[roMHa.f, rr]laKTr4KD),

BbrrroirHeHrre BbrrrycKHofi rcnanzSr4Kaur,roHHoft pa6oru.

3. IIJIAHTIPYEMbIE PE3YJIbTATbI OEYTIEHLTfl TIO AI4CUI4TIJII{HE
fllanupyeunre pe3ynbrarbl o6yvenux rto Ar{crlt4rrJrrrHe, coorHecer]Hbre c [naHr.rpyeMbrMrz
pe3ynbraraMr4 ocBoeHr4r OIOII

Ko4 $oplrrapyeMbrx
xounereuqufi

Vponeur ocBoeHr4t

KOMTIETEHII}IA

flnanupyevbre pe3yJrbratr o 6yuen vs no ALlau,wrJrHHe
xap aKTepu3yrorque 3Tarrbr S oprraupon aHn r KoM ner em\ufr

(nora:arela ocBoeHl4s xotulerenuzpt )

I 2 3
otIK-5 qacTltr{Hoe

ocBoeHue
3narr:
. lepeqeHb o6opyAonanux Ha npor{3Bol(crBe H B

ra6oparopzll, o6ecneunBaroulero 6esonacHoe [por43BoAcrBo
IIppI [pon3BoAcTBe V UCCJTeAOBaHTTU MaTepuzlJloB kr

KoMrroHeHToB HaHo- u MrrKpocltcrelruofr TexHfiKu;
. ocHourr nauo6e3onacH0cru:
Yuerr:
. .orleFrnBarb rro Kpr{TepvJlM sQ$ercrrzeHocru u
6egonacHocru TexHuqecKl4e perxeHu.fl rro rexrroJrorr4v vr

npHMeHeHlrro MaTepr4anoB ut KoMfIoHeHTOB HaHO- t4

MrrKpocrrcrenaHoft rexurExra ;

Bla4err (uarur<a):
. .MeTOAaMI4 AHAJIV3A H KOHTpOI.S
HaHOCTpyr(TypHpoBaHHbrx MaTepl4arroB pr cl4cTeM;



otrK-7 3nart:
. npuKJraAHbre nporpaMMbr r{ cpeAcrBa
aBTOMaTH3T'rpOBaHHO|O [poeKTlrpoB a}lvlfl , r4crro Jrh3yeMbre
IIpM perrreHlrr.r HHxeHepHbrx 3aAaq;
Vverr:
. [poeKTHpoBaTb n co[poBo)KAaTb npo?r3BoAcTBO

TexHHqecKpIx o6reKros, cl4creM rz npoueccoB;
Bra4em (uanrrxn):
. MeroAr4KaMr,r opraHr{3aur.{u pa6oru repcoHiura,
co6lro4euu.fi TexHoJroruqecxopi r.r rpy4onofi AucrturrJrr{Hbr ;

IIK-1 3uarr:
. QasvqecKrre rr MareMattuqecKue 3aKoHbr t4 MoAeJru

Qzsuuecxux npoqeccoB) nexatqax B ocHoBe npatlrrlunoB
Aeficrsas o6reKros HaHorexHoJr orvpt u MuKpocaicreMHofi
TEXHI,IKH;

Ylrerr:
. pe[arb3a(aqr{,HclroJr]b3oBarbMareMarl4qecrzfi
a[napaT rr r{pIcJIeHHbIe MeToAbI KOMnbrOTepHOrO
MoAeJrrzpoBauras o6rexroB HaHorexHoJrorun lr
MlrKpocr{crenanoft 'rexuuxu;
BlaAerr (nanurcrz):
. MaTeMaTUr{ecKI,IM anllapaToM }r MeToAaMt.I
KoMrrbrorepHbrx rexr{oJl orvit glx MoAenHp oB anrur o 6rerron
HaHorexHoJr oruvl pr MrrKpocrrcreuHofi rexHunzl

IIK-4 3narr:
. 6a:oBoe KoHTponbHo-t43Mepr4TeJrbHoe
o6opy4oaaur4e Arfl. MerpoJrofr4r{ecKofo o6ecneqeuus
I{ccJreAoBaHufi n nponaurrrJreHHoro npov3BoAcrBa
HaHOMaTepr{€IJIOB I,I KOMIIOHeHTOB;

Yuerr:
. ocyrlecTBJrrTb AI{afHoc,TI4Ky HeIIOJTaAOK lr
qacruqnstfi peMoHT I43MepLITenbHofo, AvarHocrr,Ir{ecKoro,
TexHoJrorlrqecKof o o6opyAonauz.r;
Bra4err (uanrmu):
. HaBbIKaMU MOHIITOpIIHI'a AL{a|HOCTUqeCKOrO,
TexHoJrorHrrecKoro o6opyAosaHzq:

4" OEbEM I4 CTpyKTypA Ar{cuu[JII4HbI
O6rqax rpyAoeMKocrb rI{cqvlJILIHbI cocraBnqer 4 gaqernrrx e.4rlHLtrl l44':rtca,
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HAHOTEXHOJIOII4fi

8 r-2 4 2 2 l3 4t50% pei.ruur-
ronrprolr 1M

2 Cucreusuft noAXoA K rrpoqeccaM
MaKpo- H HaHorexuolorufr

8 3-5 6 /1 4 I2 6t42%

J KeasHpanHoBecHr,re MeroAbr

$opuuponaHu.rr HaHocJroeBbrx r.l

HaHocrpyKrypr4po B aHHbrx
rconnosr.lqufi.

8 6-7 4 6 6 t7 8ts0% peiTr4Hr-
KoHTprOIL No2



4 Ongnxo-xuvuqecxl4e ocHoBbl
npoueccoB lrrorpaQzn B rexHoJrofuu
MI4KPO- II HAHO3JIEKTPOHI4KI4

8 8-9 4 6 6 I2 8150% pefruHr-
xourpom J\b3

Haru\we B arrcuurrJrr4He KII/KP
hroro no AI{cIII4nJr}rHe 8 l-9 18 l8 l8 26160% 3xsavres 36 qac

C o4epxarur e Jr eKrlrr o HHbrx 3 a Hfl Trrft rr o Ar.rcuunJrrrH e

PasAer 1" Bnegenue B ocHoBbr HaHorexHoJrorrrfi
1" I-{enra 14 3aftarrv Kypca. Tpe6onauzf, K o6T,eMy srraHr4fi no rr4crllrlJrr{He. Cnucor

peKoMeHAyeMoft nprreparypbr,
2. Bse.ueHr.re B HaHorexHoJlorurc.
3. Conpetreuubre MeroAbr HaHorexHoJrofru.
4. OpranuqaqlloHHo-TexHoJlorlrqecKr4e ocHoBbr rrporr3BoAcrBa n3,uenr,rfi c ucuoru3oBaHueM

Mr,rKpo - r4 HaHorexnoloruft.
Pa:4e.rr 2. cucreuuufi uo4xoA K rrpoqeccaM Mrrnpo- rr HaHorexuo.rrorufi
1. Cncrelanas MoAenb rexHoJlofuqecKoro [poqecca (o6rerr, nos21eficrnze, npoqe,;c).
2. Klaccn$uralllrt irpoqeccoB MrzKpo - 14 HaHorexuonorzfi no $ueuxo-xprrraraqecrofi

cylUHocrlr (naexauuuecKurt, TepMl4qecrni,t,xvrvrur*ecKrafi, KopnyoKynrpHo - nonenoft); ilo nrzAy
rrpoqecca (nanecenze, y,4aJreHr4e, nro4u$uqnponanue).

3. Knaccz(fzKarJr4s. MI,IKpo - I4 HaHorexuororufi ro xapaKrepy rporeKaHr4s rpoqeccoB
(roralsHufi, loralrurrfi, cerexrur;ustfr, uzluparertrurrfi, aHr43orponnrrfir); uo cnocody atirvrBar\uLt
(renro, kl3nyr{eHl,Ie, nole),

4' BuIu repMl'IqecKoro I{ KoprlycKyH{pHo - ryqeBoro nos4eftcrez t (pezucruBHufii,
lyvucTl,rfi u I{HAyKIII{oHnrrit HafpeB, oJreKTpoHHbre r{ na3epHbre [yqKr,r, rrJra3Ma r.r r4oHHbro nymz)"

PasAer 3. Kna:upaBuoBecubre MeroAbr Qopuuponanrrs, nanoc;rofiurrx u
HaHocrpyKTyprrpoBaHHr,rx xomuo:uqufi 

"

1 . MolercynxpHo-nyr{eBas glr.rraKcna. f a^ro $ae :aa.s. srrvraKcvrs..
2. JlaeepHax a6rrro\us. 3olr-rem rexHoJrofrrr.
3' MolercylxpHa-s xllMlrqecKafl c6oplca us ra3oeofi Saru. Morexy,nnpHoe HacJravBilHr4e r.r3

Nz4<ofi Qa:u.
PasAer 4. (D[suxo-xlrMrrqecnrre ocHoBbr rrpoqeccoB JrrrrorpaSuu n rexHoJrorurr MnKpo-

u HaHo3JreKTpOHrrKr{

L Knaccn(fnxallus npoqeccoB nlarorpaSr.rkr. O[suxoxrlMrzrrecKr4e ocHoBbr npouecc;a

@ororurorpa$uu.
2. Ilolyueuue pI4cyHKa LlHTerpilnbnofi cxeurr MeroAaMr{ $oro-, peHrreHo- r{

oneKrpoHonarorpa(prlv. HanolzrorpaQur.

Co4epxauue la6opalopHbrx saHqrufi rro Ar.rcqulJrrrHe
l. CucreN4Has MoAenb rexHoJrornqecKoro rrpoqecca
2. MolerylxpHo-nyrreB afl, onv"raKcprfl..
3. fa:o(fasuax srrprraKcvrs.. Cyru MeroAa, o6lacru npr{MeHeHr4r.
4. Jlasepnax a6nnt1ux. Cyt, ueroAa 14 Bo3MoxHocrrl.
5' 3olr-renr rexHoJlorplz. BrzArr o6opy4onanus. A6rracrr{ nprrMerreHrr.fl.
6. MolerylxpHaflxvrMvrqecKatr c6oprca us ra3oeofi Qa^:tr.
7. MolexylxpHoe HacnarIBaHI4e Ias Nu4rofi (fasrr. Kar nporzcxo.4r4T, orrzcaHr{e, rre

np14MeH.seTcs.

8. HaHolurorpa$un. OnucaHueMero,4a, Buils.yc"raHoBoK, o6tacrulpr4MeHeHr4{.

Cogepxauue [paKTrrrrecKvx pa6or rro ArrcqvrrJrrrHe
1. onucarr grarrbr rexHaqecKoro [poqecca (ra4aercr npenoAanarerena).
2, ConpeueHnble rlpeAcraBlreHvs. o HaHorexHoJrofr.rflx. Kar nonsrr,re HaHorexHoJrolr4rz

rr3MeHr'tJrocb co BpeMeHeM.

3, flpou:nolcrBo I,I3AenI{it c zcronr:loBaHpreM HaHo 14 Mr.rKporexHolorzfi. flpunrenenue n



oTpacn{x npoMbrrlneHHocTr4.
4. KnacczQvxauur rpoqeccoB MrrKpo H HaHorexHonorzft.
5. Teprr,tu'recroe I{ KopnycKynflpHo lroJrHoBoe sos.{eftcrnze. Onucanue, o6lacrt

rrpr4MeHeHr{s.

6. MeroAr,r SopnruponaHlrs HaHocrpyKpyrr4poBaHHbD( KoMrro3r.rqufi. Kaxue cyqecrB).ror r4

fAe npl{MeH.rrroTcfl.

7. MolexyrrpHaflxvMr4qecKa.f, c6opxa ilg ra^gosofi (fa:rr. Onyrcanue [poqecca, o6racrr
rrpr{MeHeHr.rr.

8. MolerylxpHoe HacnarBaHne ras Nra4roft (fassr. Onncanue rpoqecca, o6racrr
rrprrMeHeHI4r.

9. Jlurorpa(pvs. Oororl4rorpaQrar. OnHcauue ycraHoBoK, o6racna npr4MeHeHr4q MeroAoB.
1 0. Hauolurorpa$ux. Bz4u, ycraHoBKr.r, o6tacru npr4MeHeHr{s.

5. OBPA3OBATEJIbHbIE TEXHOJIO-|I4I,I
llpra [poBeAeHI,IIl JIeKIITToHHrIX sassruit rrpvMeHsercf, rnaccuqecxrzfi norxoA

lrperloAHeceuur yue6Hofo MarepuaJra, npeAnonafaro[Iufi npo6nelrHylo nocraHoBKy sa1laq rr
lepexo,4 K paccMorpeHl,Iro MeroAoB I4x perxeHrzs. B xoAe neKrlr4oHrrbrx zasstuii neKT'op
crlzMynupyer cryreHTon x Soprvrr4poBaHlrro co6crseHubrx cylrAeHuit, zaganan Bonpocbr no
TeKyu{eMy Marepl{aJly ulz o6parrla{cb K Heo6xo4urrabrM ,4Jr.lr ero r]rour.rMaHLrfl, 3nalwrflM,
lonyrreHHbrM B xoAe npenbrAyrrlero o6yueuzr.

o flpuveneHne MynbrI4MeALIa rexHo.rrorr4ft (npone4eur.re JreKrlr4oHHbrx gansrr.rfi c
npLIMeHeHLIeM KoMrIbIorepHbIX rlpe3eHTarInft u4euoncrparlr{oHHbrxponr{KoB c noMotrlbro
rpoeKropa 3BM);

. o6y'IeHue B MaJIIIX rpyrlnax (nrrnomreuze la6oparopHbrx pa6or B rpynnax r{3 Arryx
rp€x uelonex);

o uocrop -KJIaccbI (4ervr oncrp a\fi fl, Ha na6 oparopHr,rx 3 aHsrr4rrx I,IcrTo Jrb3 oB aHrrs
AlrarHocrlrqecrofi TeXHI,IKIT Ha KoHKperHbrx 3aAarrax: [ccJIeAaBa]FIrrtr ceoficrn
HaH ocrpyKTypapo BaHHbrx Marepu anon).

6" OTIEHOTTHbIE CPEACTB A 

^Jrfl 
TEKyITIETO KOrrTpOJrfl y

rlPoMExtvrorrHorZ nrrncrAllr{ I4 rlo rlTorAM ocBoEHLrfl gtuclll,IflJrltrtrbl I4
YTIEEHO-MBTOAI,IIIECKOE OEEC TIEIIEHI4E CAMOCTO.fl TEJIbHOIZ PAEo.tbI

CTYAEHTOB
a) Bonpocrr pefiruur-KoHTpoJrs:

flpzrrlepn o e B orrp ocbr rc pefi ruur-KoHTp oJuo J\b I
XaparrepucrtrKa ocHoBHbIX EaAoB HaHoMarepr.raJroB. Mero4rr conpevennoft

HaHorexHoJIorI4I,I" flpune4ure nplrMep [paKTr4qecKoro npr4MeHeHHr HaHorexHonorufi. Onaurocrra,
cBt3aHHbIe c HaHorexHoJIorI4.sMI{. Ocnonnue rexHoJlorr4rlecKl4e oranbr .[pol,I3BoAcrna u:l4elzfi c
I4cIIoJIb3oBaHLIeM HaHorexHororufi. C[creMuas MoAenr, TexHoJrorrlrrecKoro [pouecca. flpoqeccu
MI4Kpo - I,I HaHorexnonorr.rit uo Susurco-xr,rMzqecKofi cyrqHocrlr: MexaHuuecrufi, repunuecrufi.
flpoqeccu MIrKpo - I4 HaHorexHoJrofnfi no $usnro-xurr,ru.{1ecKoft cyrrlHocrr{: xraunqecrcrafi,
KoprlycKynspHo - noresoft. flpoqeccrr MI4Kpo - rz HaHorexnonorufi no BrrAy: HaHeceHr{e, y,4arreHrre,
nlo4uQaqzpoBaHl4e. Tora,rsHufi, JloKuurbHr;rfi, cereKrranHufi, uzluparenumrft pr aHr.r3o.rponnr,rfi
xapaKTepbl nporeKaHvt npoqeccon. llpoqeccbl MI4Kpo - r4 HaHorexnonorufi no cnoco6y aKTuBarJkM.

flpumepnoe B orrp ocr'r n p efi rzur-KoHTp oJrro J\b2
r{ro rar<oe MoJleKyn{pHo-nyqeBas oilr4TaKcr4s? llnrocrr r,r Mr.ruyc6r. Onucartue) MeroAa

MoneKyntpHo-nyrreBoft enuralccuu. OnncaHLIe ycraHorlKr.r. r{ro raroe raso$a:nar snutarccus,?
OnIzcaHue MeroAa. O1nacru [pl{MeHeHr'rs MoJreKynrpuo-nyqesoft u raso$a:uofi snaraxcrau. r{ro
TaKoe na3epHat a6ltguf.? Olucague Merola, ero urrooF,I 14 Mr,rHycbr, llexnoloruqecKlz BalKHbre
napaMerpbt la:epuofi a6tst\uu. Onucanue 3oJrb-feJrb MeroAa. O6lacrr, npr.rMeHeHr.rr 3oJrb-reJrb
TexHoJlofufi. llruoctt I4 MI4HycbI 3oJlb-feJrb MeroAa. 9ro raxoe MoneKynrpHo-xuMrzqecKa.s c6opxa?
Onucasne Merora. I{ro uoxcso ilonyqn'lb rrpn noMorrlI,r MeroAa MoneKynrpuo-xuruzqecxoft



c6opr<u? MolerylxpHoe HacJIaI4BaHHe ras )Kr,rAKoft (fa:rr" Onucanue M€r,oA?" flpu xarczx ycnoBr4.rx
npl4MeHserc{ MonexyntpHoe HacnavrBa)rve u3 Nlr4roft $a:u? Moxno rLr ylpaBn{Tb
HaHocrpyKTypI4poBaHI4eM BeIrIecrB r.r Marepr,raJroB c IroMorrlblo MoneKynspHoro HacJrar{naHurr? Kax?
Or.nu.rfie MoneKyn-f,pHo-xl,IMlzqecrofi c6opxrr or MoJreKynrpHoro :nacravfBa:avrs..

Ilpurvrepuo e B orrpo cbr x pefi ruru-KoHTp oJuo Nb3
rlro raroe nurorpa(pus? Onucaul4e Mero.4a. lnpoqeccrr nnrorpa$un. Texunxa pa6ou,tu

TexHoJIorrIt nerlarll. O6lacrr npLIMeHeHas nnrofpaQuu. OnpeleneHrre Sorolurorpafiuu. Ee
oco6euuocru. llouraronrrfi npo{ecc (foronnrorpa$uu. ills. qero HyxHa. Onpe4eleuux
$orornrorpa$uu, peHrfeHorpa$uu, 3JreKrpoHorpa$zH. llpvnqunnaJrbrrbre orJrnr{rrfl. lluyueHze
pI4cyHKa rlHrerpanbnofi cxeltu MeroIoM $ororurorpa$uu. floryvenne prcyHKa raurerpantHofi
cxeMbl MeroAoM peHTreHorpa|uu. llolyrenue pucyHra unrerpalrHofi cxeMbr MeroAoM
sneKrpoHorpa$uu. Onpe4eleHue HaHoJrr,rrofpaSuu. llpoqecc HarroJrrrrorpaSvm. O6nacrr
npnMeHeHprr HaHoJrr4Torpa$un.

6) Bonpocbr K sK3aMeHy
l. ocHosHrre olepau[u rexHoJrofr4rrecKoro npoqecca $ororurorpa$uu.2. Ourzqecxax nurorpa$aq BrrcoKoro pa3perreHr.rs.
3. PenrreHoecKa.f, nr4Torpa$uu.
4. 3lexrpouuo-nyqeBas nrarorpa$uu.
5. MolerylxpHo-nyqeBafl srrrrraKcr4fl.
6, faso$a:uas. orrrrraKcvs.
7. JlasepHax a6tx1;ut.
8. 3onr-renrrexHoJrofrrr4.
9, MolexynxpHatrxkrMLrqecKaq c6opra rzs ra3osofi $arrr.
10. Moner<yJupHoe HacJrar4BaHr4e rr3 xr.rAKofi (fassr.
I I ' Knaccu@rlrcaqux npoqeccoB MIrKpo - 14 HaHorexuororuft no (fusuro-xurrrra.recKoii

cyulHocrl4 (uexanu.recKuil, TepMl{rreoKuit,>rutvtuuecxzfi, KopnycKyJrJ{puo - nolenoft).
12. Ktaccu$rzr<aqux npoqeccoB MIzKpo - rd HaHorexnonorzft rro Br,rAy rpoqecca (uanecenue,

yAaJIeHrre, rrao4rz$nqzponanue).
13' Knaccra(furaqux MI{Kpo - Ir HaHolexnororufi ro xapaKTepy nporeKaHzr rrpoqeccoB

(rora:mHr,rfi , roralruufi , celerrunurtfr , u:buparenrHuft , aHrz3orponnrrfi).
14. Knaccu$uxulux rrpoqeccoB MIrKpo - Lr HaHorexuororufi no cuooo6y aKTvrBar\pftr (Terro,

rr3nf{eHr4e, nole).
15. Bu4rr repMlzqecKoro kI KopnycKyHrpHo - nyqeBoro nos4eficrnzr (pesracrunnufi,

lyuucrrdl I4 IzHAyKIII4oHuufi HarpeB, oneKq]oHHbre n na3epubre [ytrKz, [Jra3Ma z 1aoHHbrer uy.rxu).
16' KnaccnSuraqux npoueccoB MI,rKpo - r,r HaHorexuororufi no cnoco6y aRTr4Ba\w.
17. Bu4rr repMl{qecKoro I{ KoprlycKyuflpHo - nyqeBoro nos4eficrnu x (pesucrunHbrfi,

lyuucrr,rft u I.rHAyKrlr4oHnrtfi HafpeB, sJreKTpoHHbre r4 na3epHbre [yrrKll, rlJra3Ma r,r rloHHbre nyrxu).
I8. Knaccu(fuxaqux rpoqeccoB nurorpa$zu.
1 9 " (Drs[xoxr{Mr4qecKr.re ocHoBbr rrpoqecca Sorolurorp a$uu.
20. Hanonurorpa$ux.
n) Boupocbr Arq caMocroqre.nr,Hofi pa6oru cryAeHTa
1. Tr.rurr, ocHoBHbre xapaKTepncrr.rKrr rroAnoxeK r,r ux MapKr{poBKa.
2. Texuoloru{ MexaHr,rqecxofi o6pa6orxu rroAJroxeK.
3. Texnonorz.s xlzMl4qecr<ofi o6pa6orKr.r rroAnoxrex. KuuerzKa rrpoqecca TpaBneHlrr,,
4. Tepuoxuur4rlecKoe Ir I4oHHo-[Jra3MeHHoe rpaBJreHrre KpeMHkreBbx rrJracrr{H.
5. llolyueuze Al4gneKTpl{qecKr4x rrJrer{oK xr.rMr{qecKrrM oca}KAeHkreM r,r3 ragoeofi 6agu.
6, Baxyyu-repMr4r{ecKoe r.r gneKrpoHHo-nf{eBoe ucrrapeHrle.
7. Karo4Hoe 14 MafHerpoHHoe paclbrJreHr4e.
8. Zonno-nnasMeHHoe Lr rlJla3MoxuMuqecKoe ocalrneHr,re"
9 . MolexynrpHo -nyqeB a.r{ orrr{TaKcux " Tepnao4 r4HaMr4Ka npoqecca p o cra.
10. fa:o$asHas orI,ITaKcIz.f, KpeMHzx. l(e$exrbr orrkrraKcrraJrbHbrx rrJreHoK.
11. @orope3r{crbr r.r ux xapaKTeplrcrr4Kpr.



1 2 " (Doroura6lonu z rexHonof vfl. Lrx r,r3roroBJreHr,rr.
I 3. C6opxa rr repMerv3arJnfl, MrrKpooneKTpoHHr,rx ycrpoft crn.
1 4. Ouguro-TexHoJlorl4qecKl4e 14 sKoHoMt4 qecKr4 e orpaHr4treH us, Mzrl;vurropLrcarJlttr v

r4HTerpar{n}r.
(DouA oueHor{Hblx cpeAcrB nn.t ilpoBe1ennfl. arrecrarlltIz ypoBHr cdroprr,rr.rpoBar{Hocrr4

KoMrIereHIIIaft o6yraroulrlxct rro AI,IcUHrrnuue o$opMJrflerc{ orAeJrbHbrM AoKyMeHToM"

7 " 
yqEE HO -MET OAI,IqE CK O E I,I tr4HO O PMAIII,| OHHOE OEE CIIErIE trI4E

AI,ICqnIJII{HbI
7. I KHuroo6ecne.reuHocrr,

7 .2 Itrrur epH er-p ecyp cbr :

o http://www.lib.vsu.ru.ru/
o http://www.nanometer.ru/
o http://www.nanonewsnet.ru/
o http://thesaurus.rusnano.com/

8. MATEPI4AJIbfIO-TEXHI4IIECKOE OEECfIEqEHI{E
AIICqnIIJTI,IHbI

fitn pewm3a\vpI 4auuofi AI4cIII4rIJIr4Hbr r..rMerorcf, onequanbHbre rloMeueHrl{ nnt
IIpoBeAeHI4s. sa:asluit neKrII4oHHoro rr{rra, sa:r^sruit npaKTr4qecrorofua6oparopHoro 'r.vrra)

HaHveuosaHHe nureparypbt: aBTop, Ha3BaHtte, BuA ltn\aHut, n3AarerborBo foa
u3aaH'"lrl

I(HU|OOBECTIEqE HHOCTb
Kort{qecrso
3l€9MIl/.IrpoB

H3aaHhii B

6N6,rnorerce
BII-Y e

COOTBgTCTBI4I,I C

oroc Bo

Hzurlrqne o :uerrpoHHofi
6n6lnorer<e BnlY

2 3 tI

OcunsFraq JrHTeparypa
Jleruqrufi , A. A. llpoenu4poBaHrze MuKpoctrcreM.
flporpauuHbre cpeAcrBa o6ecneqenns CAIIP : yve6uoe
noco6ue / A.A. Jlenuqlczii, [,C. MapuuyrrrKlrH, 

-KpacHo.apcn : COy, 2010. - 156 c. - ISBN 978-5 -7638-
2tr1-6.

https://e.lanbook.co
mlbooW6046

2. Bapw6uru A,A, Ouguxo-rexHororuqecKrie ocHoBr,r
MaKpo-, MHKpo-, rr HaHo3JreKTpoHr,rKH I A.A. Bapu6uu, B.LL
Tovunnn, B.Z. lllanoB€uroB. - M. : @lI3M AT IILIT " 20 l l :

20tr http ://'www. studentlib
rary.ru/book/ISBN97
85922113212.htm|

Ceer,'rnqHsrfi, A. M. @orouHo-cruMyJlHpoBaHHbre
TexHoJrofllr{ecKr,Ie npoqeccbr MLrKpo- H HaHOTeXHOJIOfprpt :

yue6uoe noco6ne / A. M. CserrHqHrrfi,kl. JL )Kurqee, 
-Pocron-ua-[ouy, TaraHpor : I4s4areJrr,crBo lO>rcHoro

Qe4eparrHoro yHaBepcurera,20IT. 
- 

104 c. -- ISBN 978-
5-9215-2395-5.

2018 http://wwrv.iprbook
shop.rul8i/5I 6.html

4, Prrxonxos [,I4., fizugzurypu 3.JI., Jlenuna B.B.
Hauonarepaalr,l, Vqe6noe loco6ue I L.U. PrlxoHrcos, O.JI.
.{sra4:urypu, B.B. Jlenuna - tr4gAareJrbcrBo: BuHon.
Jla6oparoprz x zuauui4 2020.

2020 htfp://www.iprbooksh
op.rul88484.htm1

,{o noluure ltbHas IIHT el )arypa
1. Hapafixuu O. C. Bne4euue B MuKpocr4creMrryrc
rexHr4Ky: yve6, noco6uel O. C. HapafixuH - M.: Zs4 - no
M|TY arr,r. H.3. Baymaua,2017.

2011 htfp://www.iprbooksh
op.rul30927.html

2. Engorcuuon A.A., Banr4Hep B.O., Muuruna E.!.
flolyveuue H prccJreAoB aHrre HaHocrpynryp, JIa6.
npaKTrrKyM rro HaHorexHororu-sM, Vqe6. uoco6ue/ A.A.
Ee4oruvon, B.O, Bant4uep, E,{. Mpt uruHa - I4:A - eo:
Euuoru. Jla6oparopra n zaanui1 20 1 4

2014 bttU/eftb.vlsu.ru/bit
stream/123'456789111

2413100!t37.odf .



aTTecTarluu, a raK)r(e rroMerrleHzfl !.nfl caMocTo_sTenbHoft pa6orbr.
flepeueur ucloJrb3yenroro o6opy 1oBarafl;
1) Buxperorconrrft nsltepl4reJlb oneKrporrpoBoAHocrr4 MerannoB B3-21HIJ14-5
2) Mur<pornepAoMep IIMT
3) CraqraoHapnnfi rnep4oMep rro Poxnenny TH301
4) Tneplouepynbrpa3ByKonofi (r<ouraKrHo-r{Mrre4aHcHufi)TI{M-459M
flpar<ruuecxueltaloparopHbie 3a+fltkrs. npoBonrrc-s n ra6oparopr4rx Su:zru Lr

KoMrIbIorepHbIX KJlaccax [pl{Kna4sofi uareuarprKu Vluctutyrla rrpvKna4Hofi vareuarzxu,
(prasurcu z raH(popnraruxrz BnfY.

llepeuenr I{ crIoJIHyeMof o nuqeH3r4oHHoro rrp orp aMMHoro o 6 ecnerreHr.rs :

1) GPSS World Student Version (cno6o4no pacrpocrpaurelroe);
2) MS Word;
3) MS PowerPoint;
4) MS Visual Studio.

Pa6oqa.a nporpaMMa lzcrlr4rrJrrrHbr cocraBJreHa B coorBercrBr4rr c usMra @f'OC BO
rro HanpaBneHrrro 2 8.03 . 0 1 HanorexnoJroruu H Mr4Kpocr4 creMHas rexHrrKa

Pa6ouyro rporpaMMy cocraBr4Jr aouenr rcad. OuIIM 3onoroe A.H.
(@I4O, no.qnzcr)

Peqense
(llpea pa6orogarenx) fen. Iuperrop OOO <BnallrluTex> Ocunoe

B
(vecro pa6orrr, AoJt)r(Hocrb, <DHO, noanuct)

flporp aurr,ra pac cMorp e:r'a rr o4o6pena Ha 3ace 1aHau r<aQ e4pu
flpororon Ns 1or A2.09.2019 rorc
3ane4yroqufi rafte4pofi C.M. Apaxenru

(, no4nrEcl,

Pa6o'ras [porpaMMa paccN{orpeua v o4o6peHa Ha sacenalr4vryue6Ho-rraer,oA[qecKofi xorrrlrccraz
HarrpaB JreH us 28 .03 .0 1 HanorexH oJrof r4r.r r.r Mr{Kpo cr{ creMHar rexHr4 Ka
flpororor Ns tor 02.09"2019 rorc
flpe4ce4areJrb KoMr.rccr4 t4 C,M. ApanenxH

(no4nucs,



JII4C T IIEPEYTBEPXAEHIIfl
PAF OrIEfr rlp OTPAMMbI AI,ICUI4TIJII,IHbI

Pa6oraas, nporpaMMa o4o6peua Ha

flporoxor 3ace1anns. ra(fe4pu J\b

yqeoHbrr4 rol
foAa

3asellroulufi ra$e4pofi

3anegyrorqufi rca(f e4poft

Pa6oqag nporpaMMa o4o6peHa na

Ilporoxon sace1alnfl. xa(f e4pnr Jtl!

y.re6Hufi ro4

roAa

Pa6o,aan rporpaMMa o4o6pena na

flpororol saceplalvrs. xaQe4prr Ns

yue6urrfi ro4

roAa

3aae4yrcrqufi rca(pe4pofi


