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o cB o E H ufl II,trC\I,III JIn4Hht

<R.eaHroBar o6pa6orra lau$opvrarqun

HayKH 14 TexHoJroll4ii, co{erarorqefi s c,

aHoTexHoJroruft.

3aKoHoB SzruxH, orr(pr,rrbD( s XX-oIu H

Aatllz' v o6pa6orxu uuSoprraaqr,rn.

I,IIIJII4HbI B CTPYKTYFE OTIOil B
TKa uH$oprr,raqraz> orrHoctl'rcfl ]K ob

OfI. [uulunluua J]olr4rreoKr4 u co.Dr

MeTOAI'IqeCKI4 TeCHO CB,I3aHa C pr.4oM TeopeTI,nqecKI4X Ir4 CUpIflJrtrFI tr
rrpeArrrecrtryrouero repr4oAa o6yuenur.

K vuony ArIcqunnLIH, nar.r6onee recHo cBr3aHHbrx c ,4r.rcqrrrtnanoii <KnaHToBirt
zn(fopnaaqar4), orHocfrTcs. <@u3r,rna), <<KearHToBa.f, MexaHrrKil>. <<Crarr,rcrz
<@usI'IKa lBepAoro reJla>). B peeymrare ocBoeHvrs. :lrLrx AricrdlrrrnprH c,ryAeHTbx Ir
ueo6xoAunlble Ans n3yqeHLrfl. <KeaH'roBar o6pa6orr<a un(fopnraq[rr) 3HaFrrzs ooHoBr{
u nprzHrlr4non Qusuvecxofi reoputa a gKcrrepr4N4eHTa.
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bIl],II\4
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IlpaKirrrx:
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3. KOMIIETEHIII,IU O6yTIAIOIIE|OC.fl, (DOpMI4plrEM
pE3yJrbTATIl OCBOEHI4f, Ar4CIIn[JII{H bI

B pe3ynbrare ocBoeHr4r ArrcqwrJrr{Hbr rracrurrHo ([opnaupyrorcr
KOMIIETEHIII414:

o OIIK-2; cnoco6uocrb BbrfiBJrrrb ecrecrBeHHoHayrrHyro cytrlHocll npo6leu., Bo3tFt KAIOIIIilIX B

xo4e npofleccrroHaJrbHoft .4esreJrbrrocrr4, nl)r{Bn Karb Anr r,rx peilreHr.ifl yrrorqrtfi
(f uszxo -rrlareMarr.rqecK uft annap ar,
. OllK-7; cnoco6Hocru yqr.rrbrBarb

u:uepzrensHoft u BbrqvcJrr.rrelluofi
npo$eccnonalrHofi Ae.srerb rrocrn.

COBPTeMeHHble TeHAeHUI,III

TexHltrKr{, raH$oprraaqvoHllbrx

pa3BuTM:fl t4KU,

'rexuoloru.fr s cecleft

yrrbrarbrB pesynrraTe ocBoeH:zfl. rucr\krnJrr4Hbr o6yraloqzficr 4erraoucrpr4pyer oJre.4yrorllue

o6pasonanur:

A/{ETtb

olx

:3HATb YMETb

ecTecTBe)HHOHayqHC

cyrqHoc'r'bro

B03HAKaIOUIHX

npoSeccuonaltnoft

Ae'TeJIb.HOCTI'I, lrpl{
ax pellleHr4g cool'B(

$us uxo-ruare\4a f I4r{(

anrapar (OlIlK-rl).

_BNA

ecTecTBeHHOHayqHyto

cyrqHocrb upo6lelr,
BO3HI,IKaIOTI|2X S xoae
npoSeccuoualtsoft

Ae'TeJIbHOCTV, npuBJIeKaTb AJrf
IzX perueHrlr cooTBeTcTByroulzfi

Qzsnro-uareuarv qecxprfi

anrapar (OIIK-2).

BblrrBr.sTb ecTecTBeHHoHayqFryro

cyqrrocrb npo6len,
BO3Hr{ZKaIOIIr4X B XOne

npoQeccuourult,Hofi

Ae{TeJrbHocTH, npHBJreKaTb,qJlf,

vx pemeHrzr cooTBeTcTOyrOrqufi

Qusu rco-naarenaaruqecxufi

anrapar (OIIK-2).

coBpeMeHHbre TeHAeHqUA yqprTbrBaTb coBpeMeHrrbre coBpeMeHHbIMrr Te1
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4. CTpyKTypA r4 C OAEPIITAI{rIE A I4CUI4IIJIIHI,I

O6uran rpyAoeMl(ocrb ALicIII4tIJrr{sEr cocraBJrJrer 6 sa.relHbrx eAr{Hrtu, 216 \acoB.

O6r,er'r

yue6uoii
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TE OPETI4IIE CKI4IZ ITYP C

Ceruecrp 4

Pa:4er 1. Bne4euue B Teopfiro KBarrroBori urr(bopn{aqfirr.
1.1 flougrue o reopuv r4HftopMarlrzr.

1 .2 Teprro4r4HaMrzrrecKufi frolxolt B Teopau r,rHc|opMarluu.

P a:A e.n 2, flossrurr KB aHTo B r,IX B t rq u c Jr eHI4 rl.
2.1 Bonnosa.a (fyurqu.r. r{fzcrure Ir cMellre]rHbre cocroruux.Ma.pwla [norrrocrr.r.
2.2 flep enyraHH o crb. Me ptr rrep eryraHHo crr4.

2.3IIo:r^rrne r<y6raron, r(yr(BaproB rr Ip.
PagAer 3. KeaHroB[,Ie BbltlucJxeHrrfl I{ rlporoKoJILI.

3, 1 IteaHroBble BbrLrzoJreHx.rs.

HVI\:,W,

tI

TEXH}IK.t4,

Bn4sr y.re6uoii pa6orr,r, Br(nroLtarr

ca^rocrofl TeJt r,uylo pa6ory cryAer{To R

I,f Tpyaoe[rKocTb (B qacax)

Ooprrsr

TeKyuIef0

r{o}rTpoIt
ycneBaeNt o0Tt I

(to ueden.ur

cetrccntpa),

(ropva
npoivrexcyro.nroi:i

afrecTar(,il I

(no ce,\tecn

|::]

Bne4enue B Teopr4ro

KBAHTOBOfi

vHq)opMarlnr.

per{Trzrff-

I(OHTpO.frb

Ns1

llousrus KBaHTogbrx

BbIIII4CJ]EH14 ft.

ItnaHrclnr,te

BbIIIIICJIEHA.'I

rrpoTox:oJrbr.

perzTt4 Hf-

r(oHTpo.|II,

Ne2

@ragaqecrze cIacreMbl

Antr peaJrLr3awvr

KBAHTOBI,IX

npoToKonoB.

perzTrzHf-

KOHTpO-rrb

Ne3

pasBurr4fl. sneKrpoHrir(4,

a:uepurellnofi V

BbrlrlrcJrrrre.rrbHoil TexHliKLi,

un$oprr,raqaoHHbrx rexHolorufr

B cBoefr npo$eccuouanruofi

Ae.rrreJrbHo cuE (OIIK- 7).

TeHAeHrIr{U pa3BaTr,rrr

SJIeI(TpOHLI KH, I43MepI4TellH Ofi u

srtqzcrureruuofi TexHHKI{,

uuQopirraqaoHHbrx rexuolorafi

s csoefi npoQeccrzonalrsoii

Ae.srerbHocra (OilI(-7).



3.2 KsaHroBbre nporoKonbr..

3 
" 
3 KnaLnroBatr Kpr..rnorp a$ux.

3"4 KnarnroBbre cerrr.

PasAer 4. (DuruqecKue cLIcreMbI AJrfl peaJrlr3arlurr KBaHToBbrx rrporoKoJroB.
4.1 JlonryrrrKr4 Ans r.roHoB lr ueftrpaltHbrx urroMoB.

4.2 llazepuoe oxnaxAennb aroMos.
4.3 Tnep4oreJlbHble -flMP (raepHble MafHrrrHo-pe3oHaucurre) KrBaHToBbre r(oMrrl
4'4 KsaHrosrrfi xoMnrrorgp Ha oorroBe BpeMeHHofo KoAr4poBauvrfl.B,4orrzponaHr
4. 5 9acruqa B rleHTpanbHg-cr.rMMerpr4rrHoM rroJre cr.rJr,

llparcrnuecnue 3aHqruq.
Tervra 1. Mo4envIpoBaHl4e ypdnHeulza Jlarpanxa B MexaHr4rrecKr4x cncreuax (8 .r.1.

Texra2' Mo4enapoBlrve ypaBHenkIt ABrrxeHufl,LrgHeprr{pr B penflTr4 Br,rc'r.cxofi Mexar (8'r.),
Terraa 3. Pacqer repeAaroueil eorHono4nofi mlnuz (gu.).
Teua 4. Mo4enzpoBalrr4e yp4BHeHr4f, lllpe4uurepa (I2u.).

5. OI;PA3OBATEJIbHbIE TEXI{OJIOfIII4
5.1. ArcrutlHbre rr r{HTepaKTIrBHbre $opvrsr o6yuennn.
C qenrrc SopvruponaHnfl. 14 pa3BrrTufl npo$ecczoHaJrblrbrx HaBr,rKor] cryAerHTog
npoqecce I4cnonb3ylorct alr<tnsubre v []ITepaKTr4BHbre Qoplau ilpoBeAeHrrfl
coqeraHr,ru c BHeay.qaropuofi pa6oroft: KoHrponbnbre ayAr4TopHbte pa6orr,r, zn4r,r
AoMarrrHr4e pa6oru.

yue6uovl

i4; El

o6rerra 3awflrLrit, [poBorr4Mbrx B r,rHTepaKTr.rBHbrx (fopuax, cocrar]rser 3(t q

KoHTponbHue pa6orrr 6 .racop na la6oparopnbrx salfl-tr4sx.

5.2. CauocroqrerbHaa pa6{ra cryAeHToB.
Cal{ocrosreJrbHar (nneay4rarppuar) pa6ora c,r

).2. UaMocroqrerbHaa pa6qra cryAeHToB.
Cal{ocrosreJrbHar (nneay4rarppuar) pa6ora c,r

MaTepr,rana npu noAr.oToBKe K BbrloJrHeHr4ro

nerquft tro [peAnoxeHHbrM rleMaM" Ocuona c

IIo peKoMeHIOBaHHbrM r4cTorIHZKtrM u KoH

nolforoBKa r.r ortrer lo na6oparopHbrM pa6or

5.3. Mylsrunre4ufinue rexrio.noruu o6yuenu
Hexoropue r43 JreKrlrroHHbrx u ladoparopnr
Mynbrr.rMennffHofi ay4urop$n (uanprauep,
KoMrrbrorepHoro npoeKTopa. Crygenrarra np
KounuorepHbre rexHoJrorr{t4 fz cnonr,syrorcr An

5" 4. Jlercqurr [prrrJrarrreHHbrx crreqrraJrrrcror].
B palmax yve6noro Kypca n"qaHr.rpylorc_rr JreKu

crreKrpocxc,nuu PAH (r. Mocr<sa).

5.5. PefirnHroBaq cvcreMa o6yuenur
Periruur-roHTponb npono4urpfl Tpr4 pa3a 3a c
6arros ilo cneAyroilIl{M cocraBnrloullM: 6 ur:nr Ha KoHTponbHbrx 3aHflr,pr.g)(: KaLrecrEro
BbIIIoJIHeHI{g AoMaIxHI4x rI'IIIoBbIx zal'auuil paccMarpr4BaeMbrx Ha npaKTrrrIgcK}IK 3aHflTI,Ir{l{.
Paclpe4eleuue 6alloB rlo rbnrpolsnblM MeponpvflTrrflM onpeAeJrrer,crr neKTopor{, BeAyrrI}rM

t;Ie)

s (50?i,),

.4I{CIII4III4Hy.



6. OIIEHOTIHbIE CPEAqTB A ilJTfl TEKYIIIEIO KOHTPOJIfl YCIIE ocltlr,
IIPOME)ItYTOIIHOIT
Alrcur{nJrHHbr

ATTIICTAT\Vrul IIO I4TOI|AM vttl
OBEC EIIEHUE

CAMOCTO.flTEJIbHO
Tercyrqufi KoHrponb yc npoBoAr4Tcs rro BceM Br.r,4aM sunflTufa o uc

6amHo-perfirunronofi

l. Cy:r rnauronoft r.t ar\ukr.

2. 3arou Mypa. Ponr HroBbrx :(f Qexnon.

y KoMrrbrorepy.

AeJr gHeprr4r4 lepeKnrorreHr,rr.

zlr(f oprraaquoHHoro KaHaJra.

JIOIIqECKOM 3JIEMEHTE.

uHax uu$opMarlnr.

I 7. llprznqran cyrepro3r4 n. Cpe4uue"
I 8. @opuaru43M Marpr4rlbr NJIOTHOCTII.

n lzx csoftcrsa.19. Jluneftuue o

20. Ilonrrue trrrcroro
21. llepenyraHHocrb.
22.Mepu repenyraHH
23. Ocnonubre KBaHToBbre onepaulra,
24. finyt<rcy6urnue r< Bbre ofleparlua.
25. <DopnrupoBaHze nepe HHOIO COCTOrrHI4fl.

26. At:u. <>purrr,r loft ua.

27. O6nlue npr{Hrlr{nbr K noft rpunrorpa(fuu.
28. flpo'roxol BeHnera-

29. Teopervra Beua.
la BB-84.

30. PacnlapeHHbre n br KBaHroBoft rpnlrorp aSuu.
3 1. Crparerlrr repexBar

YqE EI{ O -ME T ON I,I qE C K O E
PABOTbI CTYNEHTOB

HUg.

32. Onr:rarr,raJrbHoe noAcny
3 3 . llorr,rexoycrofi uunue

37.Ky6mu Ha r4oHax B JI

38. Jlonyura fleuHrzHra.

39. Jlonymrca flayra.

HHbIE CETI,I.

rrrKil(. PaNraHoacKarr cxeMa,

pecbrJrKa.

nBaHue.

qI,ICJIEHI4,fl.

34. Koppercqrrr K olrrz6or.
35. KsaErroBa.rr renelo
36" KsaHroBbre r.rH



43. M-cxena esauNaoleft

44. Onucaur4e B3ar4Mo

45. llpraHqr4n BpeMeHHo

4 6 . Op"r auw arlr,rfl rronyn
47 " Onncauue

40. JlonyrnKa Anfl He

41. Jlalepuoe oxJraxAeH

42. AxlnxlLeHrre B

bHbIX aroMoB. Onru.recKr,re pelrerKr4..

aToMtoB.

BOJIHE.

vfl. Ha ocHoBe MaTpr.rrlbr rrJroTHocTr4

KoAt4 poBaHr4r, [prrMep pa6oru anerr,reura XOR
BoAHhKoBofi crpyr<ryprr.

r4epHoft cruznonofi crrcreMbr.

1" Cym r<nanronoft zn pMarlril4.

2. 3axon Mypa. Ponr x e$(ferron.

Ycilo su atr e HTp o nrur f uz anrrruan uu S c,prr.n aq nr.
Anropuruu cxarr4t qECKI,IX .IIAHHbIX.

nec'u.ruufi KaHaJI Eumocrr KaHaJra.

Kol Xerurrar{Hfa.

KsaHtoerte cxeMr,I ll
Bomrosar Synrcqur.
llpunqzu cyneprro3r4 zu. Cpe4nue.

IIJIOTHOCTI4.Oopualu:M Marpr.rrlbr

Jlunefinue oneparop I4 IZX CBOI,ICTBA.

llon.srl,re rrrrcrofo
flepenyrauHocrb.

11.

12.

13.

14.

15.

16.

17.

18.

1.

2.
aJ.

aTpLIqHOe ollncaHr{e.

flHVIs.

HO|O COCTOtlHidfl..

4. Mepu reperryraHH

5. OcHosHrre Kea onepaur4r4.

6. {nvxxy6urHbre K Bbre olleparllrr4.
7. OoprrauponaHr4e nepe

8. A;n,opuru floi]qla.
9. O6lMe rrprrHrlr4rrbr K eoft xpurtrorpa$urz.

BB-84.I0. llpororon BeuHera-

rcpznrorpa(fur.r.



1 7. KnanroBalr renerropri

18. Kuanronnre uu$opva
19. Ky6uru Ha r4onax B r

@
1. Jlonyura flennznra.
2. Jlonyrura flaynx.
3. Jlonyrura 4nx ueftrpa
4. Jlruepuoe oxJralKAeHZ

5. Ox.naNrenlre B croflql

6. M-r:xelra nsauNroaefic

7. OnucaHze nsaralaolefr

8. flpuHqzn BpeMeHHor(

9. Opranzsaq[r nonynp
10. OnucaHr.re oJreKTpoHH

6.3. Bonpocnr rc cauocrr
l" flponycxuar cnoco6u
2. floHsrze o6paruuocr
3. OollnaraponaHue neper
4. PacurzpeuHbre nporoF
5. Koprpexqua KBaHroBbr

6. Knanroezur reneropra
7. Onru.recKneperuerKr,r

@
l. Mer:o4rr ylpaBneHr4t

BbIcoKoeMKux ttunufr. <

2. Onrra.recxze [ynrz u rr
3. Pea;rasaqn.fl KBaHToBb

nenr,rHeftnocr_rlMI4.

4. HelprHetHrre B3ar.rMo

KBAHTOBbIX OIITI4 qECKV

5" O6pa6orxaxsaHrosofi
6. KeaHroerrft KoMrrbrore

7. YIIEEHO.METO]

Lr\rrfl..

IIr.roHHsIe CeTr{.

oByrrrKax. Pauauoncxafl cxeMa.

Nb3

IrbHbrx aroMoB. ()nruqecxue perJrer,Kr{.

e aToMOB.

:fi sorHe.

TBI4fl,

CTBVIfl Ha OCHOBe MaTpI,Ir{bI UTOTHOCTLT

) KolrrpoBaHr4r, .rpr{Mep pa6orsr sneMeHra XOIR
oBoAHr,rKoBofi crpyxryprr.
o-a4epnoil cnznosofi clrcreMbr.

rqrernuoft pa60Te cryAeuTa
ocrr zuQopMaur,roHHofo KaHaJra.

A B IOII4qECKOM 3JIEMEHTE.

tyTaHHO|O COCTO'HI4T.

:oJrbr KBaHronofr rpunrorpa(f r.rH.

x oruu6or.
rlr{f,.

)or.
MOMeHTOM r4Mlynbca BuxpeBbrx nyrrKo.B An.,r ilpoex

)Bfl3t4.

3peAar{a ran S opuaquu o rrr.rqecKr4 Mpr MeToaaMr4.

IX IOII,II{CCKVX SJIEMEHTOB B ONTI4IICCKUX CPEAa)( C I'U

geftctnux o.qrzHoqHbx Sorouon u BpeMeHHOe x:o

x cocro.sHrzrz.

UHQ opvraqur.r B BoJrHoBo.4Hbrx cxeMa(.
p na ueffrp€LrrbHr,rx aroMax.

II,TTIECKOE Ir IIHOOPMAIII4OHHOII OBE CIIEr
A14CUI4Urr4Hbr

poBaHrrt

fTCKI4.NIII4

poBarrrre

HIIE

Ns

n/n

Hageauze z eb

(anrop, BvrIvs1aHvfl,

KOnUqecTl

KO,qHbre AaHHbre

t3AaTeJIbCTB O, ktat AaHvIg. )

o crpanuq)

Hannqae B gneKTp

Oudlzorexe Bl
HOI4.

a
J

OcnoeHaq JruTepa.r'ypa

1

(Dh3r4Ka MaKpocKonr{qecK]

f3reKrpoHngft pecypc] : I(
M.IO. Karau. - Bun. 2. - I
M3I4, 2014. - (Cepnr "Br
ISBN 978-5-3 83 -0089s_9.

X KBAI{TOBbX CI4.CTEM

ypc nerquft. Cetrznapsr /
[.'. l4s Aar e tlcrcrz I nou
lrrtar ilrKoJra $zszxu"). -

hltplAruy-sitrrdentltllqn
ISBN97B53 83008959.htrrn

u/book/

2 MoAelrz [apannenbHoro il )orpaMMr.rpoBaHlat ://wr.vw.studentli u/book/



fSnexrponnuft pecypc] / oDe.qoro" I4-B - N4.:

coJnOH-IIpECC, 2012,_ ISBN 97 8_s_91359_102_q.

IS BN97 8 5 q 
1 3 59 | 029 .|:tt

KoppenupoBaHHbre Qord;mr u ux rprr*,.rr.
[3ner<'rpoHuuft pecypc] / CaMaprles B.B. - M,:
oI43MATJMT, 20|4. _ IsgN 97 8_5 _9221 _1 5 | | _7 .

hrfip/1r'wwsludenlli
ISBN978s9221t5t't7 .

{ouo.ruureJbHaq Jrnreparypa

http://www. rtuOenttit r.
I SBN 9'7 8 5 {}221 I 0 IIBB.

HaHo'rexHoJrofuu. As6yr{a anr "..* JenercrpouHrril
pecypc] / floa pel. IO.,U. Tperrxron a. - 2-e usr.
ncnp. 14 Aorr. - M.: OZ3X,{ATnI4T.2009. _
rsBN s)7 8- 5 -9221- I 048_ 8.

HanoslexrpoHrzKa.

pa3B[Tr,r-s [3nerrp onurr
TlrHaros A.H. - M. : <DJI

9t6s-1619-9.

Hne v [epcr]eKTnBbr

pecypc]: yue6. rroco6ne /
HTA, 2012. - ISBN 978_5_

ISBN97859t76516199.

Esrcrpo4efi crnyrorqufi o

ocHoBe ronroft cBepxn

f3rexrpouHufi pecypc]:

Mzuaena, O.B.Or<yHen,

Ilpone'reft, 2An. - ISBN

o$orouHrrfi 4erer<rop Ha

zxoeofi nle:nxz NbN
us / O.B.

.M" 9ynr<ona r lp. - M.:
978-5-7042-2475-4.

rsBNg785704224',7'54.

8. MATEPI,IAJI TEXHI4TIE C]K OE O6E CIIETIEIII,IE TII/iCIryI

MarepnalrHo-TexHr4 noe o6ecneqeHl4 e AvcrlrltrnvHbl BKJrroqaer,:

o xa$eApanbHbre My rzrre4rafintre cpeAcrBa ;

o 3.[eKTPOHHbIe 3ar]]I

o I(oMIbIOTepbI co r.r3r,rpoBaHHbrM rrporpaMMHbrM o6ecne.renrae nl ( Lab)"
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