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1. qEnI4 OCBOETII,4fl, II|ICLU4I|IJII,ITIbI
l(ernmn ooBoeHur AHOuHn.ttHHur "Bs444oaq4 1{ rt,rtrercr

rpoprr,rnponaHHe y cryAeHToB 3HaHhfi rpu:nvecxrx oc x ilpoLleccoB,
[poHcxoAsIqHX |IpH sgaHl\aoAeficrBul4 HI{TeHcHBHoro otr,]rurlecKoro H3ryqeHrat c Be[(ecrBor\{, Koropbre
peanI43)/IOTCf,, B TOM qplone B pf,Ae Jra3epHbrx rexHo{ofr{qecKr.tx uporteccoB, 4 TapKe rroJryrlgsra
npaKTaqecKr4x HaBbrr(oB peanr43arlprr4 no4o6 u u x n po rlecco B.

3aAaqn: 'ycraHoBl4rb noHHMaHue B3aaMocBe314 uexqy <f rasuuecNnllu xapaK,repHc'fHKaMH
sgani\loAeficrsu.q JIa3epHoro t,t3JIyqeHHt c BerrlecrBoM c r(oHerrHbtMt4 napauerpAvru $nrHuecrcnx u
TexHoJlofr4rIecKHx [poueccoB, B t(oropbtx peanH3ylorcq AaHHbte fl BJ]OH I4t.

CTPYKT'YPE OIIOI tsO
M" oTHoctTTcg K Bapua'rueHoil

ftr ocaoeuu.n 4aHuofi Ar4crlr4nnnHbr yqaulr4Mcs

7

,{ucqunluHa
qacrn Blona l !,ucqrannr,rHe rrpucBoeH HoMep El,B,35,

cJreAyrcuux [peArrlecrByrolur4x Auoqr,rnJurH: BeeAeFtue s
Oc Ho srr rcaHroe o i.i 3rr eKTp oH HK w, Jlazepuan rexH HKa 

"

rpe6yrolcr 3HaHHfl, nonyqaeMbre B paMKax
crlelrhzlJrbllocrt, Ocuonbr KBaHToBoFt tluzurn,

Ar{crIHnJraHe, oooTHecer#rbte c llni]]rf4pyeM bil\4 14

3. TIJIAHI4PYEMbIE PE3YJIbTATbI O EYTIEHVI fl fIO .[14 C UI,IIJII4HII
fllaHlrpyemue pe3yJrbrarbr o6yveunr tro
,TaraMn ocBoeHur OfIOn

ME C TO AI,IC qfl rIJII4Hbr
vMoAeHcTBue Jla3epHofo r43Jt

JIbTATAMN OCBOEHH,'I
I(oa 0opnrupyevsrx

xoprnetesuufi
VpooeHs
ocBoeHIilt

u

llnauupyerur,re pe3yqr,Tarbr o6y.reHnr no AHcrIHnJlrHe xapamepnryiL*, ,rar-i
Qopr'rupooaHun KoMnereHuHfi (noxa:arenu ocuoefrun rconrnerernunu)

I 2 3

IIK-1
Cnoco6es
aHaJrl]3r,rpoBaTb 3aAaqH
I]o [poeKTupoBaHr{K)
1]t{TIOBI,IX ctrcTeM,
upu6opou, y3JroB v
rerarei ra:etrluofi
TeXHHKH, JlruepHbrx
o nTLr Ko-3Jr e KTpoHHbt.K

rpu6opoe A cr4creM

9acruqHoe
ocBoeHne

3naru: npr{Hr-u4rrbr leHepaur4a r43nyqeHat
lasepuofi Texr{r4Kr,r; ocHoBHble rnrrr,t H

c!rc'feM Jra3epHbrx orrTrrKo-3JreKTpoHHbrx
npI,IHUH[bl )-3JIeKTDOHHbtx
npa6opon, H BpenHBre
3KCIIJIyaraUI4 ntrLre ypoeHu
sosaeilcrsr4s o cpeay npu

cpeAaMu; ||pHMeHrrb nuQopvaUnoHubre pecypchr u i.exHo,roruu;
npe/qcraBJlrru nu$oprr.laurlro B chcreMaru3 KpoBa\iHoM Br4Aei paboraru c
H?yrrso-t.*rurvecxofi .nureparypofi u rn$opuat1ltefi. B.naAe.rs:
HaBbrKaMU pa6orbr co cpeAc'fBaMq KoMrrbrcreprforo npoei(rr4poBaHr4r,
H KOHCTPYI,IPOBAHUH Y3IOP H 6ICIKOB JIA3EPHbIX
K [poeKTapoBaHufl TfinoBLtx ct4creN,t, nprn6opoe,
y Hoil lexunrH, nffiepHbrx o[THKO-]JleKl.poHHbrx
npu6opoe 14 cHcreM.

nK-2
Cloco6en yqacrBoBarb B

praspa6orxe

T'EXHTfqECKHX

lpe6oaaHnfi u zaaawufr
FIa [poeKTr,rpoBaHr.{e

T'I{IIOBbIX CHCTeM,

rLpr.r6opoe, y3noB w

4e'ra-uefi rasepuoft
TexHI,tKH, JltBepHbtx
o nTI4KO-3JteKTpOHHbtX

nrpn6opoa r4 crrcreM

tlacrHquoe

ocBoeHI4e

3naru: ocHoBHble oblacrlr [przMeHeHlrr la:epHofi TexHr{Krl lr rasepHux
rexHolornfi; [pl4Hr]r.rflbr nocrpoeHur 14 ccrcraB +a3epHbrx lpudopoe rz

cacreM; rrpr,rHrlr,rnbt KoHcrpyr.{poBaHr,rfl ra3epHrrx] onruxo-:rJteKt.poHHbrx
lpttSopon, r.rx yshon r{ 3neMeHToB; onruqbcrue Mairep}raJrbt v
TexHoJroft414; onacHbre u BpeAHbre 3KcnnyarauuoHHbre tparropur, Hx
npeAerbHo-AonycrHMbre ypoBHr,r so3Aefi crnr4l lra qeJroBeKa; rexHHrcl, H

oKpyxalouyro cpqAy fipu 3Kcnnyaraulil4 4a3epHbrx cHOreM u
rexuorornfi; ueroall pa6oru c Ha)qHo-r.exHuqbcrcofi rureparypoii r.r

nH$opvaur,refi.
Yrrrerr: aHanu3npoparb rexHn{ecrne rpe6oeaHl,rr, fipeabfll]JrreMbre K

prcpaoarbrBaeMbrM qlrr4r{ecxr,rM y3raM !i 3reMeHTaM na3epHblx npu6opoa
r.r crrcreM; onpe.qeldru, Qoprraynrapoeart u o6ocHdBbrBarb rpe6oaauua x
paspa6arlrnaeMbrM y3naM t,l 3JreMeHraM nauepHtr{ npn6opou H cl.rcreM;
o6ocHosrraarb npeAJrafaeMbre rexuuqecrup peueftltr np14

IIK-4
Cnoco6en npoBollr{rb

t{acruqnoe

OCBOEHI,IE

3uars: MeroAbr lr cpeAcrBa rrJraHr,rpoBaHnt
r.rccreAoBaHr4ii n p4:pa6oroK; MeroAbt npoBeAeHrzrr

rr qpraHH3aur4 r.t

3KCx]er,[,IM(]HTOB 14



HayqHo-

i[ccJleaoBareJlbcKl4e Vr

OI]bITHO-

|l(oHcTpyKropcKne
pa3pa6orKr4 no
oTAeJtbt{brM pa3AeJraM
'reMbt B O6IaCTtr
na3epHbrx t4 KBaHTOBbTX

TexHoJroftri"4

4. OEIbEM I4 CTpyKTypA AI,ICqUIJII,rHbI

Co4epxanue JreKuHoH Hl,x :auqru fi rro ArrcqurrJr lr He
Par,qe.l 1" Eneqenue B Arrcr{HrrJrr{Hy.
Tena 1 . Llsttyueuue H Ber{Ecrso. Pors nsyuaeMofi AHcur.rrrJrul{br B c,rpy4Type o6pa3oBaHar. ,

Co.qepxauze reMbt. Csssr 4racqnnll1Hbr c ApyfHMH npeA\,rerHsrvH o6lacrrur. OcHqaHr,re Ha[paB reH]4n 
,

cyqecrByrout r4x a nepc IeKTHB Hbrx r4ccJr eA osauuia.
PasAeJ 2. MexaHllsnarr nor"nQureHHq lt Auccutrauull euepruu B BeulecrBe
Tervra l. Boa4eficrnue na3epHoro l.r3ryqeHufl Ha aroMFr n MoneKyJrbl. , r

Co4epxtaHue reMbI. OcHos[He ypaBHeHuc, orrqcbrBaroruue fipoqeccbr pacnpoa'[paHeHH,
nyqeHr4r B BeUIeCTBe - KJraCCUqeCKar sJreKTpoAHHaMHKa, TeUOna4 MOAeJrb.
qlrBocrb arollapuoii cpeAbr, PesqHaucHoe AaBJreHr,re cBera Ha aroMbr. c4enr
KTpOMarHrarHoM none. Asyxyr oBHgBas cucreMa B cHJrbHoM peboHaHcon.l nole.

Teua2. florlouleHne lasepHoio v3ny+eHtfl Merann4Mu H Lrx onrhqecrcux csoftsrsa,
Co4epataHue reMbl. Pacnpocr{aHeHI4e 3JIeKrpoMarHt4rHbrx BoJIH B rrpoBoAquai cpeaai. bcuoeHsre

ypaBHeHHt otlrl4Ku Mer€unoB. Onrnlecnue csoiicrsa Merarroe. Crzu-e$$eKT H efo cpoficrea. Llac.lorua,
3aBHcIll\4ocrb tlofJlolllarelrsofi cncjco6socrn Meralna ttpn pa3JIHqHbIX BriAax HopN{anb,Hox-o crcurj-
eQQercra. BxnaA arHoMrurrHocru cxrzH-e$Qercra B noBepxHocrHoe nor-JrouleHue. :

Teua 3. B:aalro4eficrBne cBera c [onynpoBo4HurconBnru cpeAaMh.

Ha6lrcAeuui".r, o6Q6uleuur n o6pa6orr<u uuQopuaulrn; MeroAbl
oprarrr,r3arlr.{H TpyI.aw yflpaBneHr,rr nepcoHaJror\,t; Teoperr,rrreoKue ocHoBbr
JIa3epHbIx 14 KBaHToBbIX rexrololl.tfi, t\.reroAlfrlecKl,Ie r4 opl.aHr43aur.toHrrbre
aclreKrbt ocyuecTBJleHurr Ha).qHo-t{ccJreAoBaTerbcKori r{ onbrT}to-
r(oHcrpyrffopcrofi ,(enrelbr'rocrr,r e rpo$eccraosalrnoli AeflreJlbHocl.r,r;
ocHoBbt r(oHcTpyt4ppBaHHfl Jla3epltbrx cHcTeM, a TaK)l(e xe fipfiMeHel.|Hf)
KBaHToBbtx rexHor0rI4fi .

Yueru: r{axoAurb [Harrruvecrr4e peuer{Lir 3aAaq KBaHronofi reopilu;
trpaKTlrqecK14 IIpHI\4eHtTb TeopeTtrqecKr4e 3H,AHVfl ilp]t l)eujeHH14
Qr'f3[rltecKr4x 3aAaq; [poBoAUTb HayqHo-l4ccJleAoBareJtbcr(ue 14 0flbrrHo-
KoHcrpyKropct(r4e paspa6orxu a cQepe JttuepHbrx t4 KBaHroBbtx
rexuoloru[.
B.naAers: ueroAai*,rr.r opraHr43aufiu il npoBeAeHfiq r,13vepenuii 11

uccJeAoBaHr4ft n o6fracrr.t Jla3epHbtx 14 KBaFrroBbtx rexHolortlfi, BKJrlolra'l

ue nccnen.oeaquit.

AoeMKoorb Al4cqHnJrHHbr cograer.flsr 5 _ 3aqeTHblx eAHHnu, qaco
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1 B seAeur,re B Arrcrlr4[nrrHy. 7 z l0 I l50o/o

2
Mexautrst\aH [ofJIouleHLIr V nI4CCWr

3Hepfr.il4 B MeTaJlIaX 14 BerIecTBe.

@tryru
7 a1 6 6 12 20 6t25%

Pr:ilriuH r-rcourporrr,

Jllr I

3

I]poqeccu, nporeKaroruue npH

HAfpeBaHIlLl M aTepUUurOB Jla3epHr,t M

r43lyqeHr4eM.

7 8-9 2 2 A tl 2/25%
3aulura

ra6oparopur,r;

pa6o'r

AT

HelnueftHue eQQexru nosAeficrnu

IIHTeHCT4BHOTO na3epHofo tr3nyr{eHl

BerrlecTBo.

fHa 7 l0-15 t) 6 t2 20 6t25%
PofilnHr'-xoHlp6ru

Ni)?

5
O[sHqecxl4e M exaHI,I3M br na3eDHbl

rexuolornfi. 7 l5-18 a 4 8 20 4t28%
Pr:ft1uHr- roHrpo,r s

N!3

Harr.rque B ar4cut4rrJrhHe Kfl/KP HET

l4rono no Ancrlrr[Jt rr He 1 l8 t8 l8 36 8l t9l26y, 0rcraneH
27 \acos



Co4epxanne reMbt. 3ouuar crpyKlypa floJrynpoqoAnuxa. ocnoBr{bre MexaHnsMbr oflTrrqecr(oro
IlofnolqeHHrI B nonyfipoBoAHlll(ax. Oco6esuocru Me)K3or{Horo u BHyrpH3oHHoro nofJlou{eHHt.
HacstuletrHe Me)I(3oHHofo rou{qeuur. BHyrpuroquoe nor-JrorqeHHe cBera H 3aBfic14r\,rocrb
norJlou{arenluofi cnoco6Hocru nonynpoBoAHl4l(a or r(oqqeHrpaquu cno6o4Hbrx gocg1erefi. ItuHerrarca

$oroeos6ylrAeHtlq nony[poBoAHI,IKa rtoA nos4eftcreneM ra3epHoro r{3J]yqerrul. Blvtsnue gu{r1pyer,rouuo-
peron6uHaqr4oH H btx npoL(eccoB.

Par4e.n 3. Ilpoqeccbl' trpore$arcurlle rpH HarpeB{Hnu urarepuaJroB Jra3epHbrM r.r3ryqeHHeM i:
Terr,ra L O6rqar xapaKreplicrr4 Ka HarpeBaHns Jla3epHbtM h3nyrreHHeN4,

Co4epxaHae reMbl. Ceoficrsa na3epHoro H3ryqeHHs vl r4x BJrr4f,HHe Ha nporeKar1he
rexHoJlorHqecKoro npoqecca, Bos4eficreze HenpepblBHoro I4 HMrryJrbcHoro n3nyqeH4s Ha rrorJtor{arour4e
H lpo3par{Hble cpeAbl. Vpanueuae rennolpoBoAHocrr,r u ero pe[reHuq B pa3flHqHbrx npeAeJr4(.

PasAefl 4. Helnnefiurte orfr[enru nolgeficrnuh unrencuBHoro Jra3epHoro H3Jr5rrrs11rr ,r"
Beuect'Bo.

Tena 1, OcHoaHsre a$drercrur ueluuerlHofi orrptKH,
CogepxaHne reMbt. OcHoerirre ypaBHeHr.rfl nerrlnefiHofi onrHKH. HeluHgfiHslil oour4JrnfiTop.

ocqHllrrop c rcy6uvuofi HelasefiHocTbro. 3aeHcvr\,{ocrb qacrorbr r<oneoanuft or aMrIJlHTyAbr.
Cavoeos4eficrBHe cBera s Herr4HefiHoft cpege. Canro$orcyOL{poBKa,

Tetv'a2. He.nauefinrre s$$ercrrr B fa3oBbrx cpeAax.
Cogepxanze reMbl. MHorbSoroHuoe sos6yxr(eHue, lFlenzHefinal uofiuaaqu:r. llereHue

caMoaHAyur4pyevofi [po3par{Hocrn. i

Tervra 3. He.nnHefiHsle s$$exrsr B KoFtAeHcHpoBaHHblx cpeAax. i

Cogepxaune reMbl. Helnsefissle BocnpHUMr{HBocrl,r npo3paLtHblx cpeA. O$$e4r Keppa.
SlercrpocrpplKlrHfl I4 sneKrpoKanopaqecKlifi s$$ercr. Boq6yx4eHue nropoft rapMoqnKr.r. Elo:6y,1r4eurae
BblcllIlrx rapMoHIzK. Merogu ocyqegTBJleHur Qa:oeoro cufrxpoHusua, IlapaMerpriqec6lte rcHeparopbr.

Parqel 5. @rlsnqecKue MexaHr{3M[,r Jra3epHsrx rexnolorufi .

Tenra 1. TexuoloruT{ecKr4e la:epll r, [a3epHoe r.r3nyHeHHe,

Co4epNaHue reMbr, Onruqdcrclre cxeMbr raeep|roil o6pa6orxa,
N4arepHanoB. JlasepHoe repMoynpoqHeHHe H cBapKa. JlasepHar pe3Ka.

Co4epxaH ue u partuvecxux/.ra6oparopHbrx :aHqrHfi
Terrlsr .na6oparopHux pa6or

l.
2.

+.

5.

J.

4.

MaTepHana,

Texsurca desonacHocrrz npz pa6ore c Jla3epHbrM o6opygooanHenr.
I'Isyvenne pa6oru Jra3epHbx KoM[JreKcoB, HMerctrlhKcs Ha 6a3e rca$eApr,r.
Boegeficrulte LMrry{IbcHoro Jla3epHor-o H3nyqeHax ira nonepxHocru pa3rrzrrHbrx MerarnoB. OueHrca
TeMnepaTl/pbr rroBepxH ocTH.

JIa:epuJr rr,larpop6pa6orrca

I|o AItcrIHItJf HHe

-,I

pa3AeraM:

(n rclm qHcJre,

oHcTeMat q cHJtbHol\,t

Paspyurerlae trorJlolqarotuero

Tetr:rosoe aos4eficrere laaepHoro A3nyqeHl,fl Ha ilnArcne cpeAbr.

Bsaui\aoAeffcrBHe Jla3epHofo H3rIVqeHHfl c BelrecrnoM n na6nrnnr
Ft -' - -'--'J vYvAUt'

Bsaui\aoAeffcrBHe na3epHofo H3nyqeHnfl c Beu{ecrBoM H Ha6rroAerrne 3a noBepxHocrbK) B pe)KHMe
peanbHofo BpeMeHH,

TeMsr nparcruqecxux ganqrufi
flparruuecrn e 3awrcvs rloApa3yM,eBarcT pertreHue 3aAarr no cJreAy[orugM TeMarHqecKr{M
L PacnpocrpaHeHue nmepHr,r+ tryqKoB e cgo6oAHoM rrpocrpaHcrBe H B cpeAe

arcrneuofi cpe4e).

2. Muoro$oroHHoe eos6y)KAelr,He. HelrauefiHas HoHu3auur. layxvpoBHeBaq
pe3oHaHcHoM rroJte,

flaaleHue cBera, Paccesune osera
Harpen Marepuiura ra3epHbrM a3JrylteHHeM. Jla:epuoe r4cnapeHne.

5, Onraqecxufi npo6ofi ra3oB, Bo:6yxr4eHne 3ByKH

6. Bo:4eftcrnae $eurocexyHAHbrx aMrrynt,coB.

5. OEPA3OBATEJIbHbIE TEXHO JTOnVIVI
B npeno4aBa*Avr Ar4cuHn4aHrr <BgaHMoAeficrBrae H3ny:re'Hr c BeuecrebM))_r4.noJrb3ylorc,

pa:uoo6pa:Hste o6pa:oBareJlbHbte rexHoJroFHH KaK TpaAuur.toHHbre, TaK H c npnMeHeHUeN4 ar(,r'HBHbrx t4

LrHTepaKTr4BHbrx MeroAoB O6y+reuur, flpone4eHile aeKqHoHr{brx :}aFrq[Hfi ooecneqeHo

B )KHAKOCTfiX.



oBaHHbtMH KOMnbOTepaMn 14 3jteK"I.pOHHb|Vil4

nerluHii AeMOucTpauHefi KoMnbtorepHbrx cJlafiAoB.
brM o60pyAorlaHHeN,r.

ucqunJlr4He npor4cxoAnT trc) tt.lraccHLreoKofi (lopve.
flpeno4anarenen'r {opruytrnpyerafl npo6leuarur(a JleKuurr H Kpyr 3aAalr, noAJre)KarrIHX pagcl\dorpeH7;11.
llpu erolt AeMoHcrpapyerct B3aI,IMocBq3b 4auHofi reN{arnkr,{ c MarepnanaMr4 rrpeAbrAjrunx nerci1raft. 3arev
[perloAaBareJleM pacKpblBaercq ooAep)KaHhe 4aHuoii TeMbt, B xoAe JreKuHH o6yuaroulurrlcs 3aAarcrcs
Bol-lpocbl, rlo3BorsrouHe HM caMoclosrerbHo HaxoAHTb peHeHlrs flocraBflessurx [po6rreM Ha ocHoBe
HMeloUuxc.s y rl}4x atauuit, noly'rbuultx H3 [peAbuyr]IIHX lercqrafi H npeArxecrByror.rlux rc5lpcon, {nr
Bn3yanl43aww neKIIHOHHOfO MarepHaJla, B qacrHocrlit, AeMoHoTpar{r,tH pe3yJrbfaroB aqs4eiicraur
na3epHoro H3nylreHHs Ha BeuIecTBo B pa3nr,rqHbrx pexHMax, a TaoKe AJrs cl.iMyJtrr_lr4rH Jra:tepHbrx
npoueccoB, np raMeHrrorcr MyJrbruMeAufi Hrr e rexHoJIof tru,

ffil nonrtlxeHu.fl ypoBHs ycBoeHl4fl JreKrlr4oHHorq MarepxaJra v npno6periHur npu*rru"a*rl
HaBblKoB tlpoeKTl4poBaHHq npeAycMarpHBaercr aKTuBHaa rpopr'aa [poBeAeHr,r{ flpaKtlrqecKlrx :raHrrafi e

BI'IAe coBMecrHoro pas6opa H petrteHuq 3a(aq, a raor(e cOBMecrHofo BbrnoJrHeHlrr l{6oparoptrbtx pa6or.
flpaxravecxue 3arrflTns, [peAycMarprrBaror pcttreHlre 3aAaq.

A rrns Hste u HHTepaKTLrBHbre ryeroA br o6yveH ur :

I4ureparcrunHaflJIeKIII4I (Pasggr l. BBeAeHHe BAacqu[rhny. Teva L Izl:lryveHr4e rz BeugprBo. po,ru
usyuaeuofr AHclrlInJIlIHbI B crpyKType o6pa.roBaHVfl, Pasger 2. MexaHheMbr nofJlourpsus u Ar,rcc4nauilr
3HepruII4 B BeulecrBe. Terr,ra 1, BosaeficrBl,Ie na3epHofo lasnyqeHus Fra aroMbr r4 Moner(yJi1,l" pa:lAel 

3.,.

flpoqeccsr, flporeKalourlae DpA HarpeBaHr,ra MarepuanoB na3epr{r,rM H3JlyqeHr4eM. T'eua L O6ruaa
xapaKTepucrHKa HafpeBaHH.s JIa3epHbrM r43nyrleHHeM. Pas4el 4. Hetuseilusle e${ercrsl nos4eficreur
HHreHcpIBHofo Jla3epHoro I.I3JIyqeHVfl, Ha BelrlecrBo. Tevra l, OcHoeHrre e$$ercTsr HenHHeftHOii onrar(H.
PasAel 5. oasnqecKne MexaHH3MbI Jra3epHLIX TexHoJrorrafii Teua 1. Texsolorr,r.recrcu{ nanepbr u na3epHoe
H3flyr1gHpta. 

j
fpynnonar AncKyccat (Pas4en 2, MexaHusMr,r rrolltouleHl,fl yt At4ccvna\Hu sirepruu B BeulecrBe,

Teva 2' flououreHae na3epHoro a3nyqeHar MeranJraMn H ax onlgrrecK1ax cdoficrsa. pasner 4.
HeraHefiHue sS$ercrsr sorAeficret4rr HHTeHcr4BHofo ra3epHofo u3nyr{eHHrr Ha eeuec,rBo..l.eMa 2.
HelHHefiurre erlr$ercrsr B fa3oBbrx cpb4ax.

6. oIIEHotIHbIE CPEICTB A [\nfl TEKYITIETO KoHTPoJItI
yCnEBAEMoCTII,fIPoMEXyToqHofr.q.rrnc]TAIII4I4I[oI4T.oI.AM

OCBOEHId.flIVTCI\I4TIJII,IHbII4YTIEEHO-METOAI,IqECKOE .

OEBCIIEqEHI4E CAMOCTO.flTEJIIrHOII pAFOTbr CTyAnHTqB ;

TexyruHii KoHTponb ycneBaeMocrl4 cryAeHToB ocHdnsreaercs Ha ycneuHocru pa6o.rsr oryAeHroB no
HeOKoJILKUM Hal]paBJ]eHH'M:

o ArcrlrBHocrb Bo BpeMr JreKIIIzofrHbx 14 flpaKTuqecrcLrx saH.srufi.
. 3aururala6oparopHsx pa6or.
o BsrnoJtHeHHezaaauuitpefirurr-rcoHrpotr.

Bonoocat rc oeitmuue-rcoumponlo Nbl
l. MexaHhsvrsr norJloujeHut u l.uccut arr,r4 3Hepr,h B BeurecrBe.
2. I{aqecrseHHag cxeMa MexaHpisNaos nofJlor,IeHfi t vtityuenwn, a
Kauerlrxa AaHHbrx trpoqeccoB.

3Hepr hllTaK)Ke [epexoAa

3.
A

5,

nocneAoBaTeJrbHocTb rrepeAaqH 3Hepfr.t H.

6. ilououlareJrbHaecnoco6nocibi\4eranJroB.
7. AHovarrusrft crcr,ru-eQ$ercr. BuaA B noBepxHocrHoe florJrorueHHe.
8. rlacrorHaq 3aBuckIMocrs nbrroularelsuofi cnoCo6Hocu,r MeraJrJra fiph
HopMrurbHof o cxurr-eQ Sexra.
'9. OurltqecrraenpoqeccbrBnoJrynpoBoAHlrKax.

Teuonas MoAeJrb Jra3epHoro aos4eficrnus Ha BerlecrBo.
ceggr onrar{ec Kr4x nocrosuHFlx c Ml4KpoxapaKTep4craKaMu M eriur Jr a.
OcnosHsle MexaHu3Mbr olrHriecKoro rrofJIorueHH, B froJrynpoBoAHHKaX; MexaHa3iMbt 14

B TCIIO,

PA3.J-II,II{HbIX BHAAX



10. BuyrpnsclnHoe nofJrorqeHr4e cBera
[ony[poBoAHr,rKa or KoHrleHTpaquu cao6o4Hrtx

B onppc!,t rc peilmune-t<oump' onn J@2_

14 3aBr4cnMoclb norlorqareluuofi
uocurelefi

cpe4

cnoco6socrN

I

2.

J.

4.

5.

6.

7.

8.

9.

t0.

l.
2.

3.

4.

5.

6.
'7.

8.

9.

10.

1.

ocHosHbre ypaBHeHHs uelur eftnofi onr'Kr. I-Ielra]neftnufi ocqallarop.
Ocqllllmop c xy6uvaofi ueluHefi Hocrsrc,
Cauroeor4eficrBHe cBera e uplnuefi noil cpe1e. Cayo$orcycupoBKa.
MHo rodloroHHoe nos6yxAeHHe,

Hetuaehyan HoHH3aqHe,

Hemzuefi nue Bocrrpr4nMqusocru npo3par{Hbrx

SrpQerr Keppa.

SlexrpocrplrKur{.s t4 3JreKTpoKanopuvecxzfi sSQear.
Bos6yN4euue nropoft raptrdHnxu.
flapaueryuuecKae reHeparopsl

Bonpocut rc peilmwz-t,<oumpbnn Np3

Tenlonere e$$ertru s rcou4QHcupoBaHHbtx cpeAaxi
TenlouponoAHocrHbre MexaHr,r3Mbr orBora renJra.
Paspyruenue rpo3paqHblx rBgpAbrx reJr rroA AeficrEr4eM na3epHoro r43nyqeHqrl
Jla:epuar crepeonzrorpaQar,
(Dzslrqecxue trpoqeccbr lasepuofi pe3KH.
(DzgH.iecKr,re MexaHu3Mul najepHofi cBapKu.

Ouguqecmue MexaHH3Mbt Jra3epHofo yftpoqHeHul.
cereKrr sFrsr e MexaH H3 M st se:AeilclnHfi na3ep Hofo H3nyqeH Hr Ha BeulecrBo.
llprauqnn 4eficrenr ourr4qecKoro rrHHqera.
llpr.rnqran 4eft crnu.r 6luxuenoleBoro orrAqecKore Mr4KpocKona,

Bonpocsr x sxsapreHv
Kraccnrrecrufi, nolyrnacci.rqecxnfi u KBaHTQBO-MeXaHraqecnufr

esal,I NIoAe fi crBlz r t43Jryr{eHus c seuedreo Na.

noAxqAbt r( OrrucaH14ro

2, vpaaueuur Marcceerra, Peurenne AJr npo3paqHbrx AHsneKTpHKoB H Mer-aJrJroB.
3' onruqecxze ceoilcrea AI4DJleKrpHKoB B MoAenH Jlopeuqa (noxasarelp flperoMreHHq H

r<oeSSnqaeHr nouorqeuur).
4. BpevleuHarHrrpocrpaHcrBeqHaq 4aunepcvrz.
5. PacnpocrpaHeHue onruqecrprx BoJrH B npoBoAsrrnx cpeAax. cxr.ru-sQ$ex-c.
6. 3asucaMocrb onruqecKux caoficrs MeraJrJroB olr rracrorbr (4ucuepcurr Meruron B l\{oAeJlrr
Jlopeuqa).

7.

L
9.

MexaHasivtsr norJtouleHHrr oniruqecKofo H3nyqeHHr fiony[poBoAHHKoBbtMH cpgAaMh.
Pexon6aHaqvs u 3axBar ale$rpoHo' r.f A6rpoK B no[ryrrpoBoAHaKax
MexaHasN{st nepeAaqu noilouleHuofi gHeprr4H orrrrdr{ecKoro H3nyrleHUq Kpuc.raJtJrH,{ecrcoil
1 R. rTn[\/nnnp^[qrrkqv I\,,Ta-oL','.,'' ^-',^..4,...^.,--.iperx erKe B nonynpoBoAHn Kax. Mexauu grvrtr perco ru6uuaq a{.

l0' OcuoeHrte selusefiHrte e$Spr<rst B onruKe. MarepualrHoe ypaBHeHue nelnHefiuoii ope,4rr.
11. HelnuefiHaq ror.flpu3aqnr. Helunettsax BocrpurlyqnBocrb. I{na4paruvraar u ircy6nvHbre cpeAbr.
12. onacanue nsanuo4eficrBnt gBera co cpe4oft B MoAenr{ Hellrsefiuoro ocr-tHJrnflropa. ly'paaHeHue c
KBaAparur{Hofi HelaHefi Hocrb}o,

13, Onncasne a:anlro4eficrBr4fl cBera co cpe4ofi
rcy6rzuHofi HelzsefiHocrslo.

B MoAenH selauefiuoro ocuHnnflTopa, Iy'paaHenue c

14. HeluneftHasnoJrrpz3arrprg. JluuefisasHHeJrHHefiHdr nocnpHHMqHBocrH"
15, CAsvr aroMHbrx ypouHefi s nbre na3epHoro H3ryr{oHu_s,

16. Mnoro$olouuoenos6yx<leniae.
17. Jla:epHar pe3Ka.

I 8, Jlaoepuar cBapKa.

19. Jla:epuoeynpoqHeHr4e.
20. Jla:epuarcrepeonr,rrorpa$ur;

Bonpocrr Arq car{ocroqre.rirHofi pa6orsr crvAeHrog
I ' BosAeficrege cBepxxoporKrrx Jra3epFrbrx r,rMrryJrr,coB fra Marep nar-r.



2. f{eyxreuneparypriar MoAenh rpH cBepxKoporKoM nosteiicrarn.
3. oco6esuocru 3KcnepHMet{TaJIbHOro w3yl,eHlfl sogAeficreur $euroceKyHAHbrx na3epHbrx
hM flyn bco B rJa MaTepr4aJrbr.

4. Oco6euHocra pa3Jlera BeluecrBa npn $evnocer<ynlnou Jra3epHoM aos4eficrora.
5, flrasreuHe npa nos4eficrulu cBepxKoporKr4x naqepHbrx aMnyJrbcon. lfeprvuqecKoe nJraBJreHHe c
BbIcoKlrMr4 cKopoor.sMa, HerepuurlecKoe [JraBJreHUe.

6. (DoroQusavecrar a6llqur.
pinpyueHhs, MexaHH'{ecKoe7. O6ura" xapaKrepacrr4Ka MexaHH3MoB la:epuoro

Hr43KoreMrreparypHoe pa3pyr.ueH Lre xpynKr4x MarepHanoB.

8. PaspyureHr're ynpyrl4MH Ha[p{)I(eHarMr4. Plupyruenue ocrarorrHbrMlr rlailps)r(er{urr\414.
X nruzqecnue MexaHr43Msr paspyrleujar.
9. BslconoreurreparypHbre MexaHr43Mr,r cyqacrr.reM r,IcnapeHr4s.

l0' flollparouuufi tr,texaHltsrvr $opuupoBaHufl Jra3epHp-rlHAyrlnpoBaHHoro lnoBepxHocrHrsro pe,rre$a,
I l. Jlasepuoe HcrrapeHr.re. KHuerurca wcnapeHnfl nnoc(ofi noBepxHocru,

oonA oueHor{Hblx cpeAcrB Ann npoBeAeHHg arrecral(r.rH ypoBHr csop1aap6naHHocrH
KoMn ereH IlHfi o6yvaroulLtxct n o AHc trnn JIlIHe o$optrnrercg orAen bHbt M AoKyMe HT6M.

7 . yTIE EHO-METOAI4HECKOE I,I I,IHOOPMAIII4 HHOE OEECTIEIIEIIIAE

7.1. KnuroodecneqeHHocrr,
AI4CUI,IUJII,IHbI

HauMeHosaHWe ilvreparypbt : aBrop, l

It3AATCJIbCTBO

la3BaHue, BI4 B. U3 !\AHI-/.A, fo.u
U3LAHldA

KHI,IIO O EEC fIE qE HH OCTb

I(orh,{ecrso
3K3eMnJtrrpoB

V3LAHNV B

6u6luorere
BrfV a

COOTBETCTBI4I,i

c OfO(l BO

FlarHqr4o s

:lerrporrHoft
6u6ruorerce

BrfV

2 .5 4.

OcHoeHar lhrepArypa
l. BneAeHue a $elrrouaHoQoroHr,lxy. (DyHAauenraJrbHbre
ocHoBr,r r4 n€tsepHbre MeroAbr yttpaBnreMoro lonyveaua i,r

AnarHocrr4K14 HaHocrpyKTypr{pocags511 Marep[anoB
[3ner<rpoxnsrft percypc]: yve6uoe nocp6ue/ C.M. Apaxerqn llr
np.].- 3nexrpoH. reKcroBbre AaH*trre.L M.: Jloroc

20r5
http://www.iprbo
okshop.ru/40504,
html

2. Jla:epurre nprn6oprr r,{ MeroAbr

[3nexrpounrrfi pecypc]: yve6Hoe noc
[n ap.].- 3lexrpoH. reKcroBble AaHr
rocyAapcreeHHuri rexulr.{ecxHfi yH:'
BayuaHa

I,I3MepeHUr AanbHocT14
o6ue/ Et.E. EoxuraHcxrzfi
rbre,- M.: Mocxoscrcufi
rBepcHrer nMeHu H.3.

2012
http://www, iprbo
okshop.ru/3 tr 43 5.
html

Jlu6eHcou, M. H. BgaralroAeficrBr4e 1a3epHot-o h3nyqeHr4fl p
BeuecrBoM (curolal orrzra). 9acrr, Ll [IouorueHHe na3epHoro
fi3nyqeHnl B rBe)pAbrx reJrax : yve6Hoe n<lco6le / M, H.
Jlu6eucou, E. B. J{xonneB, f.A.lllaH4rr6zua ; noA peaaxqnefi
B. fI. Beftxo. 

- Canxr-Ilerep6ypr : VHruepcHrer HTMe,
2015.- 130 c. - ISBN 2227-8397.

?n1{
http://www. iprbo
okshop,ru/6Ii819.
html

n6eHcoH, M, H. BganrraotreitcrBhe J

BeulecrBoM (crrnoBar ournra). tlacrr
pa3pyrxeHHe Marep[iuroB : yue6uc
Jlu6eHcou, E, B. Jlxoenes, f. A. IlIaHl
B. fl. Befrxo. - CaHxr-llerep6ypr
2014. - I 8l c, - ISBN 2227-8397.

ra3epHoro H3ryqeHlrfl p
II. Jlarepuurfi HarpeB r.t

e noco6ue / M. H.
tst6uua ; noA peaaKquefi
: Vuloepcurer I4TMO,

2014
http://www.iprbo
okshop.rul65 820.
html

2013
http://www.iprbo
okshop.ru/2690 l ,

html

http://'www,stude
ntlibrary. ru/book/
rsBN9785922l I

2789.lttml

AonolHurelbHar Jlureo

l.Tyvzu B.B. Jlaseprr rr BoJroKoHHa, onrr4xa
6ttoueAzqnHcrvx uccreLosanuqx/ [IV.rraH B.B.
O143MATJII,IT

M

lryp3_

2010



2. I(proxoe [.f. OenaroceKyHAHbte uMnynLcbt. Baegeurae n
HoByro o6racru la:epuo[ $vrznr<ul Kpnxoe I].f .- M.:
O143MATJIHT

http://www. stude
ntlibrary.rLr/book/
ISBN9785922l0
9413.htrn I

1. )I(ypnan <Ycnexn Susuvecrnt ilayx>. Apxrln HoMepoB. Pexcnu Aocryra: http://ufn.rur/ru/articles/
2. XypHal <I(BaHroear slexrpotrunar>, Apxun HoMgpoB. Pexcrnr Aocryna: http://wwrv.quantunr-
electron.ru/pa.phtrn I ?page:on Icont

7.3. Hurepner,pecypcbr
l . -urryu.ggenlum-glcltrcn ru

8. MATEPLIAJIbHO-TEXHI{TIE CKOE OEECUEI{EHNE AI4CUIIIIJIIiIIII
[tx pealu3alll{H AaHHofi Al4cql4nnl{Hrt lrlretorch creqrraJrbHbre noMerrleH.lrfl, Ailfl npoBeAeHat

zanstuit reKquoHHozo muna, s'quamuil npqKmwtecKozo/na6opamopHoeo mLtnct, zpynno1btx u
uudueudyanbHbtx KoHcyttamaquil, ryexyu4eeo KoHmponfl u npoMeucymoquoit ammqcmalru?,t, a n'taKJrce
noMelUeHz,ttt dnn ca'uocmoamenuuofi pa6omu (yxasamu ueo1xoduuoe). flparcruqecxneha6oparopHbre
pa6orsr npoBoAtllct B ayl.uropusx: .I06-3, 122-3, araoKe n la6oparop"o*,.u6"apsr (Dr,lflM: 123-3,101-
3, 105-3, t04-3.

OuIIM L[auancxan

4rapexrop Xo
(O14O, noanucr)

Peqeu:eur (upeAcrasurens pa6otoAarenr)
I-eH. 4upexrop OOO <Bnaal4nTek> Ocunos A,B.

(Mecro
flporparvrua paccMorpena ra o4o6peHa Ha 3aceAa @ulIM
flporoxol Jl{b 1 or 31.08.2020 roaa
3aeelyroqufi ra(fe4pofi

,/ (OLIO, notnucr) u 

-
Pa6o'Ias nporpaMMa paccMorpeHa LI o6pena ua sa]ce4auuu yve6Ho-Mero,quqecxoil rovnccur.r
HalpaBneHus 12.03.05 JlasepFraq rexHr4Ka r.r Jra3eDH

7 .2. flepno4r q ecnr{e u!4aH n n

Pa6ouyro [porpaMMy cocraBprn[ : cr. npenoAaBareJrb

flporoxol J',ls I or 31.08.2020 roaa
flpe4ce4areJrb KOMr4 ccr.rr4

HOJIOTI4T4

noAll,rcl)

JII,IC T IIEPEYTBEPXNEHI,I,fl
PAE O rIEfr flp t) f pAMMbI AI,ICUpITI JII4HbI

foAa

Pa6oqaq nporpaMMa o4o6peHa Ha _-- yue6guft ro4

flporoxor 3ace1anus. ra$e4prr .Ns

3aseayrcqufi xar[e4pofi

Ha __ yve6urrfi ro4Pa6o.{a-s nporpaMMa o4o6pena

flpororor 3ace 4laHvrfl rca$ eapu foAa

3anelyrouzfi rarbeapofi

Pa6o'nx nporpaMMa o4o6pena na

flporoxor 3acep.aaus. KaQegprr ]lb

yue6Hufi ro4

__ or

OhC), noanncu)

i3ase.qyroquft xa0e4pofi

foAa


