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<@zsr4Ka rBepAo

r. rIEnr,I o cBoBrII,/.rr [\tIC[\I{[IJII{I{bI

cBoeuHr Arrcqv nnr4Hbr <I{naurrcsal o6pa6orxa uucf opuaqzz>
coBpeMeHHOfi O6lacrbro HayKr{ u rexHoJrolr4fi, coHerarouei.i e ce6e

rBIqeTct
pa3Aenbr

a, 6ylenofi alre6pu H HaHorexHo;roruli,

CIIHII,'IHHbI:

ponz $yn4aMeHTaJrbFrr,rx 3ar(oHon (tzszxH, orKpbrrbrx B XX-oN,{ u saqane XXI
qeccax [onylreHr,rr, ilepeAaq[ z o6pa6o,rru au(topruaqua,

MECTO Ar4CrIrI[Jrr4Hbr B cTpyr(TypE ofrorr Bo

a <l{saHToBat o6pa6orrca ranc[opnaaqzu> orHocr4Tcrr rc o6qsareJrr,HbrM

ofl. Azcqalrrll4Ha JIofI4qecKI4 H coAep)KareJrbHo-MeroAr{qecKr,r recHo cBrr3aHa c

r(r4x Ar.rcuurr JrraH r.r [paKrr] r( npe/lm ecrByroule ro n ep a oAa o 6y ueH ul.
frJrzH, Harz6o:ree recHo cB.f,3aHHbrx c Ar4cur4[nuHofi <l{saFrroBa.s o6pa6orxa
eflTcs. <<cllra:utca>, <l{eaHToBels MexaHr,rKa v crarrrcraqecKar 6z:uxa>>.

npno6peraror H

TeJIa>. B pesynrrare ocBoeHrlt Bllruenepeqr4cJreHHr,rx Arzcr{r4nnr4H cry4eHTbr
xoArzMbre Anr r43r{eH[tr Aucl\vnJrr,rHEr <KsaHToBar o6pa6orrca uHrfopnaaqaa>

3HAHT4'I OCHOBH noHsrzfi r4 rrprzHrlr4rron rf vt suvecxofi .reopau 
r4 3Kcrrepr,rMerrra.

I{ tr{ P Y B M bI E P E 3 Y JT b T A T bI O E Y tI E H VIfl IIO N U C U I4 IIJII4 H E
fhaunpyevue ynbrarbl ooyqeHlrf ro Al4cur,rrrJrl4He, coorHeceHHbre c [JraHr4l]yeMbrMl4
pe3ynr,TaTaMr.r oc ns OlIOll

rtrat r,: [pr4KlaAHbre ilpofpaMMbl H CpeAc.fBa
aBTOMaTh3hpOBaHHOrO npoeKTHpoBaHI,rr, HCnonb3yeMbre npH
peu]eH 14r,t aH)r(eHeprJ btx 3aAaq ;
Ymeru: ttpoeri:Tr.rpoBarb H conpoBo)r(Aarb npoH3BoAcrBo
TexH14qeclc.lx o6t,exroB, cl4creM H rtpoLleccoB;
B"rra4ert: . MeroAr4KaM H opraHH3auHu pa6o.rur
nepconana, co6rrc,Aeszr rexHoJtorhqecrcoii u rpyAoeoft
.U,HCUI4 NI Z HbI,

4. OET,EM I4 CTpyKTypA AI4CIII{IJII4Hb|
AllclryilnkrHr,r co craBJrrer 6 s aqerHblx e,ur4Hl4 u . 2 | 6':r;cos

I{oa
(ropv npyev srx
l(oM ne'felruH fr

poBer'rb ocBoeHHt
r(oMneTeHuilH

flnaHnpyevue pe3yJrbl'al br o6l,reuur no rHcuhnnhHe xapar(rep,43yroulhe ).fa.nbr
q)opMHpoBa HHr r(ot\4 flereH ur4ii ( n orra.tar.el n ocBoeH h l t<opr ne,rcn ur,t u)

3nals: 3al(oHr,t H npHHqHnt l eclecrBeftHoHayqlrbrx AHcuHnJIhH,
iveToAbr NtaTeMaTHLteOI(OfO at-tulJlH3a H MOAenLJpOBatrht;
Ynrelr: HcrroJrb3oBarb npaKraAHbre fiporpaMMbr t4

cpeAcTBa aBTOMaTV3t4pOBaHHOfO npOeK.fHpoBaHlHn nph petxeHL{H
HH)r(eHepHbrx 3aAaq;

Blage'rs: MareMarH'{ecl(HM arnaparoM AJrr otrvcaHr4t, alail43a,
TeopeTHqecKofo H 3r(CnepkMeHT€lJrbHOfO 14CCneAOBAHnfl vl

MoAeJrnpoBauar cfas.auecKux H xHMHqecKHX cr4creM, flsreuuir u
npoqeccoB, HcrroJlb3oBaHr.{r n o6yveHar r,r npoSeccaoHa,rr,lroil
AetTeIbHocTLl:

Lla.c tll.uLlHbtlt

rtaclTt.uvHbtu.

I-ll n mertoga rrue rrlrurr pa:aelos/r'cM ancultrrlnrbl

O6rcm
Y're0rtoii
pa6olur,

c trl)fiMeilctil{cM
I tilt cptKTllBI bl

X MCTOAOB

(e racax / %,)
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a3AeJr 3. I(sanr
3.1 I(eauroeur
3.2 KsaHroerlr
3,3 ItsaHrosan
3.4 I(eaHloerrt

a3AeJr 4. .Jd_uzuv

4.1 Jlonyruxz 2
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C o4eptxallu e Jr eKurro H Hr,rx : a Hfl ru ii rr o Ar{ c ufi nr,r r{ H e
rrne B Teopurc KBaHlonorT uutpopruaquu.
reopli14 lru cp opnaaquu.
Lvuqecrufr [oAXoA B Teoputr HHOopMau4H.
I{fl r(BaHToBr,rx B6rquclenuii.
pyurqzl. vrlcrrre rr cMeureHHbre cocrorH us. Malpnua ilJrorHocrr4.
Hocrb. Meprr nepenyraHHocrrl.
/6u'ron, r(yr(BaproB r4 Ap.
)BbIe BLIqUCJIeTIHfl r{ IIpOTOI(Or.IbI.
BbIqI4CICHA,'I.

npoTor{onbr..
rcpunorpaSul.
ceTI4.

ecKr{e cHcTeMbI AJrfl pea!'ru3aq[{n I(BaIITOBbrx rrpoToKOJI oB.
Jrr I4oHoB Ia uefirpa,rsHblx aroMoB.
XJIAI(NCHI4E ATOMOB.

,srre -fMP (n4epurre MafHr.rrHo-pe3onaHourre) xnauronbre r(oMrrbrorepr,r.
KOMTIBTOTep Ha ocHoBe BpeMeHHO|O r(Onr4poBaHntr B AOnr4poBaHHofi Cpe4e.

IeHTpanbHo-crrMMeTpkl rIHOM IIOJre 0IrJr,

C ogepxauu e rrp aKTr{qecKux : a rrsrufi rro Ar{cqrrlJrr.rrr e
)BaHr4e ypaBHeHrzr Jlarpanxra B MetKaHrrrrecr(r4x cacrevax (8 u).
)BHr4e yp aBH eH r4.S .4BU )KeHV'r r4 sHellf r,r 14 B penqrr4Br4crcxoii uexaHuxe ( gu 

. ),
peAaroqefr BonHoBoAHofi nuuuz (Ei,r.),

)BaHr4e ypaBHeHr4r lllpe4uurepa (1 2u.),

5. OEPA3OBATEJIbEIbIE TEXHO JIOIVIVI
tBaHxr4 AHcIII4[nI,IHrt <I(naHroeal o6pa6orxa an$opvaqr4vD r4arrolb3yrorct
6pa^:oeare:rbHble rexHoJIofHI4 r(ax: Tpa/lr4rlr4or{Frble, rar( 14 c rrprrMeHeHr4eM
axTr,rBFrbrx MeronoB o6yueHral,
H hHTepaKt I4BHbre Me1 oAbt o6yueuu r:
repaKmtrcHqfl neKtlun (me.uu Ne2);
nno6(.nt ducrcyccun (meua Nbl);
ilu3 cumyat4uu (meua Nb3),
' M e H e Hue LM Um ALruo uuutx u o d en e u @ a6 0p am o p HbL e p a 6 0 nt at Nb 3 - 5 ) ;

iop rcourcpemHbffi cuntyatpti (meua Nb4),.

LIHbIE CPEACTB A TNfl TEKYttIEfO KOHTPOJI,fl YCfIEBAEIVilOCTI
PO MEXTYT O IIH OIZ ATTE CT,/.J]pIZ IIO I4T O f AM O CB O EHVI'I
T C III4IIJII4HbI I4 YTIE E H O -MT]'I OAI{TIE C I{ O E O E E C TI BI{EHI4 E

CAMO CTO'ITEJII,HOI4: PAE OTbI CTYNEHTOB
THHf-KOHTpO,T'I

rlrHf-KoH'rpo,rr, J\b I
osofi uu$opMaur4rz.

a. Po:rs KBaHroBbrx sddexron.

ltr'



3. MarunHa

4, Jloru.r

5. Tpe6onar

6. 3nrpoln
7. I(onz
B. Teprr,rolu

9. Ilponyc
10. llonsrne
1 1. YcrosHa

12. Anro
13, {nouvH
14, I{oa Xer'a

15. I(sanros
16. Bonn

17, flprzHqan

18. Oopir,ran

1. Jlu:,l'eitu

2. floHrrrue
3, flepen
4. Mepsl ne

5. OcHoeHr,

6. lnyxxy6
7. @opnavrpo

8, Anropu
9. O6urze n

10, flpoloxo
I L Teopenaa

12. Paatu
13. Crparerr.l

14. Onrulaan

15. llovrexoy

16. Kopperqu
17. ItsaHro

1 8. Ksauroe
19, Ky6zrur

Pefirusr-
L Jloeynxa
2. Jlonymxa

3. Ilonyuxa
4, Jia:epHoe

5, Oxraxr4e

6, M-cxenra

7, Onacasv e

8. lipzHqzn
9. OpraHusa

10, Onncauze KTpoHHo-qAepuofi cuuuosofi crzcreMbr.

hrcpzHra.
r4e orrepaqLrr4.

I4.S K KBaHTOBOMy r(oMnbroTepy.

lUeHoua.

zHrpopvaqua.

a.Iecrcr4fr rrpeAen 3Heprr4r4 rreper{JrroqeHr4rr.

a.s cnoco 6Hocrt uucf opMaur4oHHor.o r(aHaJra.

paTHMOCTI4 B JIOfI,IqecKoM 3JIeMeHTe.

3 HTponr4rr u B3artMHas, 14 H ql opM aUZfl .

bI C)I(ATI,I' KJIACCNqECKI{X AAHHbX,

I(aHaJr cB.s3r4. Eurocrr r(aHaJra.

HHIA.

cxeMbr r,r MaTpHqHOe OrUCaHr4e.

cpyrrxqun.

cynep[o3r{qzu. Cpe4Hze.

M MaTpI4UbI IIJTOTHOCTI4.

rrn-KoHTpo.lr, JYb 2

oneparopbr Lr vx cBoracrBa.

r4cTofo cocTorHr4t,

HOCTb.

rryTaHHocTr4.

KBaHTOBbTe Oneparluu,

bre KBaHToBbre oneparlrrr4.

He nepenyTaHHoto cocTorHr{r.

lofiua.
Hrlr{nbr xnaHrosofr xplrnrorpaSuu,

Eessera-E paccap Aa B B- 84.

bre nporoKoJrbr KBaHronofi rprinrorpacfuz.
IIepexBaT-nepecbrnKa,

oe rroAcJryuvBaHr4e.

14TIIIBbIC BbIIIT4 CIICHI4{.

KBaHToBbrx ourz6ox,

Tene[opTaun_s.

t'r u f opuaqr4oHHbre ceru.
r{oHax B noBytrrKax. PaManoscKa.f, oxeMa,

oHrponr j\b 3
CHH}IHIA.

aynfl,.

uefirpalrubrx aroMoB. Onrz.{eoKVe petllerK14.

XJIAXNEHI4C ATOMOB.

e e croqqefi BoJrHe.

aMoAer4cTBr4rr

nsaurto4eft crBVfl Ha ocHoBe MarpzIIbI rr; IorHocrtl
peMeHHoro l(oAr4po BaHr4.q, npr,rM ep pa6 orrr eler,a eHra XO R
s ronynpoBoAHrzr(oBoft crpyrcrypu,



1 1. Cyrn xea rosofi uurpoplraqua.

23. flnozvHrr I(aHaJr cBs3u. Elmocrs KaHaJra.

24. I(oa Xon,r 14Hfa,

25. KsaH cxeMbl I4 MaTpIZTIHOe OIACaHAe.

26. Bo:ruosa t|lynrqur.
27.llpumtun
28, (Dopualu

yreplr03Hrlrari. Cpe4Hze,

I4CTOtO COCTOqHI4tI.

12. 3axorr M
13, Mauruna
14. Ilonaqec
15. Tpe6o

16, Surpon LLIesoua.

17, Konuqec

18. Tepnao4u

19, flponycx
20. llonsrue
21. l/crosH
22. Amo

41. Crpareru
42. Onruurut

44. Itoppexqu
45. KeaH

46, I(eaurosrr
47 . Ky6:rn:';r u

48, Iloeyurxa
49. Jlonyruxa

50. Jlonylrxa
51. Ila:epHoe

52, Oxna>r4e

53. M-cxenra

54, OnucaHrae

55. flpznqul

pa. Polr r(BaHToBbrx s{rSexron.

bIop14Hfa,

r.re oilepaq}Ipr.

Hr r( I(BaHTOBOMy KOMnr,IOTepy,

eo nHrpoplrar\r4Lr.

an,t uqecrcufr [peAeJr 3r] eprr4 r4 rr epexnroqeH r4rr

aq cnoco6Hocrr uHdtopttarlr4oHHor.o r(aHana.

MOCTI,I B JIOIT4 LICCKOM 3JIEMCIITC.

gHlponu.q r4 B3ar4MHar raucpopvraqz n.

bI C)I(ATIIfl ISIACCI4qECKI4X NAHHbIX.

M aTpr,IIIbr rrJroTHo cTr4.

nepexBaT-rrepecbrnr(a.

oe noAcnymvBaHr4e.

29. Jluueftu onepaTopbr LI vx cBoHcTBa.

30. floHsrze
31, flepenyr
32. Meprr ne yTaHHOCTr4.

33. OcHosHrr KBaHTO BLIe O II9paIII4 14.

34, lnyxn bre I(BaHToBbre oIIeparlr4r4.

35. @opir,rzpo Hrre IIepenyTaHHOfO COQTOqHr4r.

36. Anro .[oftqa.
I{Hrlr4rrbr nsaHrosofi rprznrorpaSrarzr.

Beusera-B paccap Aa BB - 8 4,

37. O6rque n

38. llporox
39. Teopenra

40. Pacurupe 6Ie rrporoKorrr KnaHroeoi rcpunrorpaSuu.

43,llonaexo qHBbre BbrqhcneHI4r,

KBaHToBbrx onz6or,
TenenopTarlV{.

uuQopnraquoHHbre cerrz.

r,roHax B notsytxr(ax, PavaHoncKar cxeMa.

EHH14I{IA.

ynfl.

.a HefirpzutrHbrx aroMoe. Onrtzqeorc4e perrrerKa.

xJra)KAeHLre aToMoB.

e B crorqeft eorHe,

aunao4eficrnur

es aanao4eft crBV tr H a ocH o Be Marplltf r,] rrJtorH o crr4

peMeHHofo r(oArrpoBaHr4r, lprrMep pa6oru srelaeHra XOR
56. Oprau fl nonyrpoBoAHr4KoBOH CrpyKrypbr.
57. Onucanue HHo-qAepHoft cnrzHoeofi cr.rcreuu,



Bou oii na6ole
1. llpon a.s cno co6no crl nH(t opMarlr4oHHoro r(ar{aJra.

2. flonsrue I4MOCTI4 B JIOINqCCKON,{ SICME]ATE,

3. Oopnan aHHe ilepenyTaHFrofo cocl'orrHHr,

CHI'A

4. Pacurupe

5. I(opper<q

H ble rrpo'ro r( oJrbr r(BaHro norT rrpu n.ro rparp u u,
rr KgauroBbrx ourn6olc.

6. I{nanro renenoprarlr4r.

7. Ortru.r perreTr(Ir.

@oH,4 o HOqHbrx cpeAcrB /In{ npoBeAer{r{r ?{rrecrar\w ypoBur ccfopvuponaHHocrrl
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