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IJie.uuo ocBoeHrr-s Arrcx\u

SBIfl CTO' TIOCJIE.4OBATEJIbHOC

AOJrlr(H€[ C(popMr4poBarb y cryle
(pynxqrronz p oBalrrfl MorrlHbrx

KO HcTp'l.I,Ip OB AHVII4 C O o TB eTCT

3 aA a.ru AI{cq[rrJrI{Hr,r :

. v3yqeHr4e [pr{Hrlr4rroB o

[oApoorrbrM paccMolpeHr4eM Korepe
. r,r3yqeHr.re frzsrauecrux

oco denuocrefi uoulnux Jra3 epHbrx

o flpuo6pereHr{e suarruir u
TBepAoTeJrbHbrx na3epoB;

. rr3y{eHl{e ocHoB CX

o upzo6pereur4e HaBr,rKoB

Bbrx0.4Hbrx rrapaMeTpoB cr{cTeM rr

1. ]WECTO AI4CUZ[JII4HbI
[ucqrznnuHa "Cucreurr

uo nsr6opy r,aptratvB*ofi.racru OII
Z:yuenue Alrc{[rrJrlrHbr rrpeAn

o6na.cru o6urefi $us'.nxu, orrrr{Kr4,

sneKTpoHr{Kr4 14 Mr4Kpo[poqeccopH

3r::anzx, loryrreHHbre B paM

rrpn Hau{caHkrrr Bbrnycxuoft

2. I(OMIIETEHUI4I,I OEYq
ocBoEHVrfl nvrc
B pe3ynbrare [3yr{eHr,rtr A

KOMfIETEIHIII1IU:

cnoco6nocrbro pa3pa6arrrnam (pyn

rasepuof TexHVKr{ c onpeAeJreH

JlofuqecKr.rx cs.sseft v ycraHoBneH

orreMeHrbr (IIK-a);
cuoco6nocrrro [poeKTrrpoBarb rBep
nasepuofi 4zo4nofi nana-{rofi (AIIK-
cnocooHocTbro opfaHrr3oBaTb rr

rpe6onarrrzft K napaMerpaM

rony.rpo BoAHrrKoBoro ira3epa (AIIK-
cnoco6no crbro opraHnr3oBarE

noKyMeH Tar\r4v Ha HoByro MoAeJrb rr

B pe3yJrbrare ocBoeHz.f,
rlneAyroilIn e pe3ynbraEr o6pas onaH

l) 3uarr: rpr4Hrlrzrrbr rrpoeKr
CI{CTEM CIilTOTEXHUKI{, I4cIIoJIb3 K-1);

OCBOEHTIfl WICIII,IIIJII4HbI
IrbI "C[creMsr nasepuofi [onylpoBo4Hznonoft

Hrre Bcex 4eraleff KorepeHTHoft naxaqrz.
IIOHI4MaHI4 e TeOpeTUTIeCKLIX u gKcnepr4MeHTaJrbH

ArroAoB kr rrpvMeHeHl4r [OJIyqeHHbrx 3

Jra3epHbrx cr{cTeM.

qecKofi HaKaqKlr aKTr4BHbrx cpeA TBep,n;orenbHr,rx

rHofi (nasepuofr) HaKaqKH;

rrpr4HrlurroB QyuxquouupoBaHns. u
oB, a raKx(e c6opox raKlrx ArroAoB;

aBbrKoB, HeooxoAr4Mbrx nJr.[ KoHcrpyr{poBaHl,Lf, K

r4Kr{ crrcreM sneKTporrI,tTanLrs. JI[, nraueeK r4 Marpr.r

npar<ruvecroft pa6omr c MorrlHbrMrz II!' lI
poBoAHzKoeofi HaKa.{Kra.

B CTPYKTYPE OfIOfI BO
fi uonynpoBoAHr.rKoBofi Haxa.rxn" flBJrtrercfl

Harurrze y cryAeHToB (bynaartreHTaJrbHbrx

nofi slexrpoHlrKl{, na":epnoft TexHVKLr, rzn@o

TEXHI4KUI.

rz:1'rrcr:nfl. AaHHofi ,4rrcrlrrrrnr.rHr,t. uorvr 6r,rrr
vroHuofi pa6oru.

IIJE|OC.fl. @OPMI4PYEMbIE B PE3YJI
bI

cqrzrrJrr4Hbr o6yuaroqzficl 4olxreu oeBorrrb cJre

bHbre u crpyKTypHbre cxeMbr npvr6opon z
Lrx Qnsuvecrux npr.rHrlr{rroB aefr.crnux,

TexHlrqecKrzx rpe6onaHufi Ha or,AeJrbHbre

bHble na3epHbre cr4crerurr (sleueHTT,I TaKrrx

ve pacqeroB AJrfl orrpeAeJreHrztr ueo6x
TpyKTypbr Lr KoHcTpyKrlr4r.r r43ryqaroqefo

prcxo,4Hbrx AaHHbrx 4lx o S oprra rreHvrfl Ko Hcrpy
yrrpoBoAHr4KoBoro na3epa (AIIK- 1 0).

rrJrrrHbr o6yuarorquficx AoDr(eH AeM

poBalJLrfl. Lr

nasepHyro

KoHcrpyr{p oBaHLrs. y3JroB, 6noxon, np
rroJrynpoBoAHrrKoByro HaKaqKy (lIK-4,

KoHCrpy

KATIKI4,,

IIJILIHA

OCHOB

I4LI B

nI;
epeHr{tr

JIIIHOI4

I,j]4B

uKLr,

eHeHbt
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2) Yvrerr: paccrrr4TbrBarb

SJreMeHTa [OJrynpoBoAHr.rKOBOrO

apaMerpbr rerepocrpyr(ryp r4 noucrpyrqnft z
pa ([fIK-9); paspa6arbrBarb rexHr{qecro4e

rrpoeKTapoBaHrre up acuoco6 nenuir., r{ 14 cllequaJrbHofo r{HcTpweHTa, rrpe.4ycM
TexHoJr orrreft zcuorn;s oBaHLrfl noJrynpoBo4ruar<onoft HaKarrKz ([lIK- 1 0) ;3) B.nagerr: HaBbrKaMr,r ro rarrrz'3alqlalz pa6or rro coBeplleHcrBoBalrr4ro, Mo 14,
yuu@ullaqzz npu6opoB r{ cr4creM xHrzKr4, r.rcn o nb3 yro ur4x Jra3 ep Hyro rr o Jrynp o B o KOByTO
HaKaqn'y', a raK)r(e rrx oJreMeHton ([ K-1,9, 10).

3. CTPYKTYPA I4 CONE I{E AI4CIILIIIJII4HbI
O 6ura-s rpyAo eMKo crb Arr cqrzrr r4Hbr cocraBnset 4 3aqerHbrx eAr4Hr4rlbr fi44 qaca\.

eoperrrqecnzfr mypc
Pasler 1. llpunqunu $yurq

I,I3JIY{OTI3IOfi.

Hr4poBar:trs. u y ctpoltcrBo rronynpoBoAHl4KoBr,rx Jr

1 Orru.recKar HaKaqKa - oc euoii rzn HaKarrKI,I TBepAorenbHbrx Jra3epHbIX c
1. Bne4eurze, 3anaqv Kypca u
2. llon.{rl4e HeKorepeHrHofi (

MecTo B prAy Apyfnx Arzcrlr4IIJIlrH.
non ofi ) 14 KorepeHruofi (nas epHbrMrr ALro 1amvr )

bIX AIIOAOB:

ar{Ku.
3. Orzsu.recKue rrprrHrlr.rflbr poBaHVS Cr{CTeM HaKaqKr,r TBepAOTenbHbrx epoB

(xnarrrpoHon).

4. CpanuurenbHbre xapa KIr paccMarpr4BaeMbrx rrzrroB HaKaqKr.r. llpeu
I4 HeAocrarrz. O6lacrfn [pr4MeueHr.r.f,

2 @vgra.recxue ocnonrr dvu oHr4poBaHr.r.f, [onynpoBoAHrrKOBbX Jra3epoB :

L 3nerrponnbre xapa KV Jra3epHbrx p-n [epexoAoB,
2. Jlaseprr Ha FoMo- rr rerepo epexo.4ax.
3. ferepocrpyKrypbr- ocno TI4n Jra3epHrrx ArroAoB. KsaHroeopa3MepHbre
4. floporoarrfi rox 14 efo c
3 KoscrpyKqrzr4MorrlHbrx

rrapaMeTpaMr4 reTepocTpyKTypbr.

L Paccuorpenze rratuqnofi yKrypbr naorquoro JI{,
2. HasrraqeHze oJreMeHToB pocrpyKrypbr.
3, Cnoco6rr IroBbrrrreHrrr v

Br,qu yvebnoii pa6orhr, BKlloqaJr caMocrorrenbHyK)
pa6ory cry4euroo

I rpyaoeuxocrr (u uacax)

Ilpuuqrzlu
QynxqzonupoBaHn-r{ u
ycrpoficrno
noJl)'[poB oAHlrKOB brx

Cxeur,r nonylpoBoAHltxosofi

Vnpaueuae u KoHTponb
napaMerpoB
ilonynpoBoAH14 KOBbtX
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Hr{KoB, nprrMeHreMbrx IIpu [por43BoACTBe

ocBoeHHbre r( HacTo_f,tqeMy BpeMeHr4. 3

rrKoBble r{3nrlaTenr4 - Jrr.rHefiKr4 r,r MaTp}rrlbr ,
B MHofosneMeHTHbre v3nyr{arcqve (nu

)rGbrfi clloco6 Haparrlr4BaHr4fl BbrxoAHofi MOII

HeHI4.s MHO| OsJreMerrTHbrx v3nr{aTeJreft .

Hr{KoB, nprrMeHreMbrx IIpu [porr3BoACTBe

J. uuopKr o tsbIBoAoM I{3nfrPHI4t B cBo6oAHoe [pocrpaHcTBo 14 B olTr,rqecKoe
FasAer 2. Cxevu ronyrpo zxoeoff HaKaqKrI.

5 TopqeBas'v [o''epeqHa.f, riznsr HaKaqKr4 TBepAorenbHbx aKTrrBHbx oJreMeHToB
l. cornaconaHue o6r0uon irara.ranaeruofi cpeAbr c o6rdvrou MoAbr rrpu il

HaKaqKe.

2. llpo6nenraHeoAHopoAH
Bo3MoxHbre cnoco6r.r ee upeo4oneH r (A3 r43 na3epHofi xepauzxu). (aru npo4olrHofi

3. llpo6nenra pacllpeleneHr4r HaKaTIKU rro no[eperrHoMy
aKTT,IBHO|O SJreMeHTa 14 MeTO.4br yJr rrfl. cvryarlar4 (Anfl rorepequoft cxeirarr).

rrorr cfrocoo HaKaqKr4 MaJIOMOIUHbTX JTa3epoB.

uu.rHrrfi [plzMep qLrn-ra3epa (rnep4orenumrfi
ropn;enoft uaxa.rKoft z npeo6pasonaH M r.r3ryrreHr4r Bo II raprraoHzxy).

3. Pearusarltl,rrr4MlylbcHo- rrecKofo pexr,rMa B Jra3epax c ropqenofi uara
4. llpunrepurconcrpyxquft
7 lloneperrHafl(ropqeeax)
1. llepexo4 r< nonepe.ruofi

poB, peanr43yroqux [polonbHyro HaKar{Ky.

sHeprr4r.r r{3nrreHr4r TBepAoTenbHbrx B.

2. HeupeprreHrrft u r4Mnyn

3. IlpztrepuroHcrpyr<qufi
rrft pe>rczrrl HaKarrKI4.

HOB, p eaJrl{3yrotrlr4x II oflep errHyro HaKarrKy.

6 llpo4orbHa-s(ropqenax)
1" Topqenax r{aKar{Ka - ocn
2. Ilasepnar_ (yra3ra>

4. Haxaqrca aKTr{BHbrx gJreM

Pa:Ael 3. Vupaueuue a

PACNPSAENCHI4,f, HAKAqIQT IIO AJIIZHE AKTI{BHOf O

MA HAKAqKI,I:

A HAKAqKII:

rce - s$$exrveHrrfi cllocoo noBLIlIeHI4.f, MO

ToB HerpaArzquonnofi Sopnarr (rourraft cle6, 4racr).
KOHTpOJTb rrapaMeTpoB rroJrynpoBOAHr.TKOBbrx JI

ror(oBoro lpafinepa, Pewtusagux cxeurr Apafi

uslyrar',lleff.
8 CxeuorexHraKar4croqHr4Ko sJreKTporrrr arrLrs. (4pafi nepon) vrorqnrrx

Ka frv'r aHus. Heo6xo.4l{Mocrr, rrtr-ralr4u

JTT,U
1. JII rcarc Harpy3Ka rrcroqn JII or

TOKA,

2. O6rqar cxeMa tuneit
ollep arlr{oHHOM yorrnzTeJre.

3" MeroArr Lr. rroAxo.{bl ocrpoeHr.r.s MorqHbrx ApafiBepoB c6opor< nA.
peryJrr,rpr)B aulre - ocuosHoft npzdrra paBJreHr4{ ToKoM rr3nf{areJr.f, c BbrcoKr4M ItlI,I.

9 LlsvepeHr.re napaMerpoB M rrrHbrx JII v c6por JI[:
L Irl:uepeuzenrrxo4uofi
2. Irlsrraepeuue crreKTpaJrbrrbrx cTzK r43nyqeHr,r.rr nonynpoBoAHr4KoBbrx Jr

usnyrarelnefi.

3. Pacxo4ravocrr
r{3nr{eHtlr TaKr,rx Jra3epoB.

Tz3NyI{CHII9 MorrlHr,rx nA. Oco6eunocra yrJroBbrx xala

JIa6op arop Hr,re 3 aHqrrlq
1

2

ZsnrepeHv e cleKTpaJrbHbrx crrzK Marpr4rl nI Ha ycraHoBxe SCLD-IO-
I4suepeHze elexrpo @ns Kr.rx xapaKTepr4crtlK Marprzq JI[na ycrauoexe IEL

oluHbrx
rfl4 LI

KI4 T4

ocTr4.
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a
J

4

llpeqzsrzouuar uacrpoft xa JII ua MaKcr4MyM r]orJroilIer{r4s aKrnsHoft c
I4zyueuue reuep aqrzu Nd :YAG qrlrr-Jra3epa c ropqenofi naxaqxoia.

4, OEPA3OBATEJIbHbIE
- c rlenbro (foprranponaHtrs.u

OJIOTI4lI
upo$eccuoHaJrbHbx HaBbrKoB cryAeHToB B

IIpOUeC,Oe I{cIIOnb3yIoTCr aKTr.rBHbre I,IHrepaKrr4nurre (f opnrbr npoBeAe uus. zar'srufi. s
c Brrea)/Ar.rropnoft pa6oroft: (ro bHbre aylLtropHbre pa6orrr, :zHp:LrBr44\yrurbHbre A
pa6oru).

- caMocTo.f,TerbHaf, (BHeay

TeopeTlzlqeOKoro MaTepl4ilIa npu
uan) pa6ora cryAeHroB BKrroqaer

K BbrrroJrHeHr4ro uugwnugywtsuofr I
pa6orrr u ta6oparopHbrx pa6or. oBa caMocrosrelrnoft pa6orrr - r,r3yrreHrze n
peKoMelF{AoBaHHbrM r,rcTogHr{KaM r4 .4rrqecKr4M yrr.e3anrlrrM Ans caMo crosreDHofi

- r]eKoTopbre z3 JreKrIr.,roHHEIX npaKTr4r{ecKlrx 3avqrutr npono4lTcr B Brrle n
M ynr,Tr,rM eA uiruoit ay nkrr o prrv c Jrb3oBaHr.reM KoMnBroTepHoro npoeKTopa.

.IIIEHHbIX CIEIIIAJILICTOB,- rrnaHlrpyroTc.rr neKIIr4r4 [pr{rJr

(DIIEHOqHtbIE

IYCTIEBAEMOCTIT.
CP CTBA I,JI2I TEKyIUEIO

MEXYTOIIHOfr ATTECTAIIUU IIO
(f,CBOEHI4fl I.vr TIJItr{HbI 14 yqEEHO-METOAIUTI
(fEEC[IEqEHI4E CAM .fl TEJIbHOIZ PAF OTbI CTYNEHTOB

3rcga

1. IleK'crepeuruas 14 KofepeHTH

T(:BaHTpOHOB.

HaKaqKa. @IasIa.recKrae lpvHurrnbr KoHcrpyrz

4,

6"

2.

3,

5.

O6u1ue rprrHrlr4nbr {ynrcqlloH

f'erepo crpyKrypbr. KeaHrono pHbre na3epHbre Ar,roAbr. lloporonrrft ror u efo

BAHlIfl. HaKarrKr.{ TBep,4OTenbHr,IX na3epHbrx a
gJrer\,teHToB, CpanHzreJrbHbre crIzKI4 p a3rurrHbrx rr4 rroB las epHoft H aKaqKr4.
IIpI4 IyIeHeHI,I-{ pa3[I{qHbIX Tt4 rIOB OII HAKAqKI4.

3rercrponurre xapaKTepr4cln

feTepoIIepexoAax.
Jra3epHbx p-n repexoAoB. Jlaseprr Ha

n apaMerpaMr4 f erepo crpyKrypbr.
1'uutn'ttas. rerepocrpyKTypa
IeTepocTpyKTypr,r MorrlHof o Jra3 HO|O Ar4OAa.

C)csonnrre crrcreMbr ironyn
Jra3epHbrx nr{oAoB.

7. A.rpelrarrzpoBauze na3epHbrx

MHOIOSJTeMeHTHbIX [OnynpoBoAH

nasepHoro Arlo4a. Hagua.reHze

AHT4KOB, npr,rMeHreMbrx npH rrpor{3BOICTBe

Ar.ioAoB. TexnonoruqecKue tnneusr
Bbrx rz3nf{aretefr..

HbIX ,4LrO.4OB C BbrBoAoM u3ilyqeH:us, B c8. C6opxz [onyrpoBoAHr4KoBbrx

npocTpaHcTBo rz B BOJTOKHO.

9. Cornracosauze o6,r€uoB aKTrz cpeAbr c o6r,euovr MoAbr rrpz lpoAonruofi HaKarrKe
10, PacnpeAeJreHrze HaKar{Kr4 rro AnuHe aKTr4BHoro gJreMeHTa. Cnoco6rr [peo

H9OAHOpOAHOCTT4 paolpeAeneH

CXEMI,I.

HaKaqKr4 Iro AJrr4He aKTT4BHOTO SJIeMeH'ra .4JI,'I npo

11. Cnooo6u yryrrrrreHr.rf, pacrpeA LIg. HAKAIIKI,I lo nofleperlHoMy cerreHr.,rro

ManoMoulHbrx na3epoB.

3JreMeHTa An_rr rroflepequoff cxev
12. Topit;ena-r HaKaqKa lcalc ocnosHoft
I 3. Jla^:epnas (yKa3Ka).

noco6 HaKaqKrz

EHI4E

aurHefr

pbr IIo

KO POJI.q

fAM
CKOF)

IZBHbIX

TIACTH

B'3L C

EHTOB

IIIHbIX

FIEHII,'I

JIEH14{

rmsofi

AB



1 ,,1t't.

15.

16.

17,

18.

t9.
20.

Jfzlurrynrcuo-[eprroAr{.recrzft pe M B na3epax c rcpqenofi Haxa.rKofi.

JlasepHrrfi Ar4oA KaK Harpy3Ka

4paitnepa.

21. Cxenra roKoBoro ApaftBepa Ha

22.Metogat u rroAxoAbr rrocrpoeH
pefy'JrrrpoBalltre.

Pefirnqr-rcosrpo.ur }lb 1

1. Hexorepeurnafl. LrKofepeHTHa.tr Ka,

2, (rrz:lm-recKue rrplrHrlnrrbr KoHc poBaHrzt
3. O6rqrae nprzHrlr4rrbr Syurqvon

3,]IEM:EHTOB.

KBaHTpOHOB.

HaKaqKr4 TBepnoTenbHbrx JIIBepr{brx a

HAKAqKI4.

I{enpeprrnnrrft u lrlrnyurcurrfi I1IMbI HAKAqKI,I.

l(nanrpoHsr, peaJrlr3yror{r4 e yro HaKar{Ky.

Harcaqra aKTI4BHT,IX gJIeMeHTOB

.ttoflrcTpyKrlr{r,r Jra3epoB c rrpoAoJ]

Yryvureuue sHeprernsecKrlx
noMotubro flonepeqHoft uaxaqxn

CpanuzrenbHbre xap aKTepv crr{
C)6nrrcru rpr{MeHeHr4 fl pa3rr

ft naKa.rxoft.

xapaKTepr4cTrzK r{3nr{eHr4fl TBepAoTeJrbHbrx

fi Sopvu.
r4crorrHrlKa rrLrraHLrfl.. O6nIa.{ cxeMa lrznefiHoro

ycrlJrrrTeJre.

ApafiBepoB c6opox na3epHbrx Ar4o

z c6opox na3epHbx

na3epH6rx rr3nr{aTe

Oco6enuocrn

BAHI4fl

A

5

6.

7.

8.

9,

10.

11.

t2.
1a

3tlenrpouubre xapaKTeprrcrlrKlr n

Jlaseprr Ha foMo- 14 rereporepex
ferepocrpyKrypbr.

Keanrronopa3MepHbre na3epHEre

floporonrrft ror u efo cB_rr3b c eTpaMtr reTepocTpyKTypbr.
Tunlr.{Ha.f, rerepoorpyKTypa Mo Jla3epHofo Arrona.
Hagna.reuze gneMeHToB r-ere yKTypbr MorrlHoro na3epHofo Akro tra.
OcHoeHrre cr4creMbr rloJrvrr

na3epHbrx Ar,roAoB.

| 4. 3alum 14 rrepcleKTunrr o6nacrz BOACTB a MOnIHbrx na3 epHbrx Ar{oAoll.
I 5. Arperau4poBaHze Jra3epHrrx

[6.TexnonortatrecKlre npneuu
uenyrarelefi.

HEHI/Ifl. MHOIO9JIEMEHTHb]X IIOJIYTIPOBO,IH

1 7. CSopxlz ronyrpoBoAHr.rKoBbrx

lpoc:rpaHcTBo r.r B BoJrOKHo.

-l?-gfrultp'rcoHrp or r, i\b _2

pHbx IT4OIOB C BLIBOAOM I{3JlyrleHuf, B C

l. Coruacoeanze o6r€uoB aKTrz cpeAbr c o6revonr MoAbr rrpl4 rrpololr,goft HaKarIKe.

AKTI4BHOIO SNCMEHTA.2., Paculle4eneHrre HaKalrKr.r no rJrrzH
3. Cnoco6u npeoAoneHrrr HeoAH ocTr4 pacnpeAeneHr4{ HaKaqKu fro .4nr4He

oJreMeHTa Ans npo4onr,noft cxetr
4. Cuoco6rr ynyqmeHr4f pacn

pa3nurrHblx TI4rrOB la:epnoft
TI{rroB la:epuofi HaKarrKIz.

pHr,rx p-n [epexoAoB.
X.

III{KOB, Ilpr4MeHreMbrx rlpkr rrpoIz3BOACTBe

LIOHHOM

gJreMeHTa AJrs rlolepeqnofi cxeMbr

ITfl HaKaqKr{ Iro [oleperlHoMy CeTIeHIZIO

KOBOTO

IIII4M-

14.

JIOB6IX

IIIHI,IX



o6 HaKa.rKra ManoMorrlHbrx Jra3epoB.

na3epax c ropqenoft uarca.rxoft.

uaxa.xoft.
KTeprrcTr4K r.r3nr{eHkrfl TBepAoTeJrbHbrx

bI HAKAqKV.

HaKaqKy.

zqrzoHHofi Sopir,mr.

KA III-d"IA}IVI['
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