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KBaHroBofi (fzsuru,6y arre6pu r4 HaHorexnororufi.

3aAa.ra AucrlurrJrn
. BbUICHEHUE POJII4 bHbrx 3aKoHoB Susraru, orKpbrrbD( n XX-oivr uaqane XKI

BeKOB B npOqeCCaX qenvrs., nepeAarrlr u o 6pa6orru uulp opruaqrzu.

cTo AI,ICUpIIIJII,IHbI B CTPyKT'ypE OIIOII
Aucqunruua obpa6orra uu(fopuaquu> orHocr{rc.s K

IIemro ocBoeHr,rq

o3HaKOMJreHr{e C OOBpeM

AIICIII4IIILIHaI\4 BtLpI'IUtLl

METO.IIHIIECKU TECHO

3. KO

B pe3ynbrare

KOMneTeHUI4t4:

o OIIK-2; cnoco6uocrr
xo4e upo(feccrrorraJrbHo

(f usuxo-uareMarra.recxHft

o OIIK-7; cnoco6uocrr
asuepzremHofi n Ebrrl

npoQeccuonarluofi
o IIK-I; cnoco6nocrr
IlpoqeccoB HaHorexHoJr

coBpeMeHHbrx KoMrr

o llK-3; roroBHocrb
[peAcTaBnrTb MaTepr{anbr

II OEyqAIOIUEIO C.fl , OOPMI,IIPyE
PE3yJIbTATE O CB OEHI4fl AI,ICUIIIJIIIHbI

r4s. ArrcrlrrnJrprHbr rracrrirrrHo (poprtrupyrorcx

1. UllJrI4 OCBOEHVTI 4krulrrlrJrprHbr
cqlrrrJrr.rHbr <Knanrosaf o6pa6orra uH(foprvraqn

ft o6nacmro HayKr,r Lr rexuoJrornft, co.re'r'arouleft B

qacrpr. OIOfI. ,Ilucuunluna rorr4qeoKlr vr p)r(aTenbHo-

o6pa6orra

Susurca>,

HA C prAOM TeopeTrdrrecKux Ar{crI[rrJrLtH rrpaKTr,rK

rrpeArrrecTByrouero ne o6yueuur.
K uvcny.qr4crlurur TecHo cBfl3aHHbIX C AUCIII{III{HOIA (

nn$opuaqr.rn>, I,I3I,IK{D), <Knautoea-f, MexaHI4Ka)>, <<Ctatucr:ra

<OusHKa rBepAoro reJro) pe3yJrr,TaTe ocBoeHr,rf gTr{x Ar,rcql,IrrJurH cTyAeHTbr puo6peraror

ux lonsruftHeo oxoAr.rMbre Ans. Lr3 < Kn anron as o 6p a6 o rr<a un (f opru aq vftr>> smanu.f, o cH

lr rrpr4Hrlranon (f usuuec I'I gKCTIEPI'IMCHTA,

hIE B

cJreAyroIIIae

ecrecrBeHHoHayrrHyro cyrqHocrb npo6neu, rrKarorulrx B

bHocTI{, npl4BneKaTb AILA r4X peIIIeI{I4t yrour{r4

HTbIBATb

bHO14

coBpeMeHHbre TeHAeHur4r,r pa3BvrTlrfl,

TexHI,rKr{, un(popuaqr4oHr{brx rexHoJro

trKvI,

B CBOEI4

BAHU:V,

4zrr (f zsuKo-MareMarr4r{ecKoe MoAeJrr4poBaHrre

o6rexroe HaHo- r,r MrrKpocr{creruHofi TexI{rrKH c prcr b3OBAHI'IEM

TEXHOJIOTIM;

3lrpoBilTb vr cr{cTeMaTu3r4poBaTb. pe3ynbTaTbr

Ae HayqHbrx or\reroB, ny6nrxaqufi , npesenr arynit .

B pesyrsrare vs. IvtcrfLrnJrlrHbr o6yuaroruuftcr 4euoucrpr4pyer cneAyrouIIe

pe3yJrbrarbr oopa3oBaHLr.f, :

ecTecTBeHHoHayqHyro

cyrrlHocTb n

BO3Hr{KaIOUIp[X B

IpoqeccuoHanbHoH

AerTeJrbHocTH, rrpr4BJreKaTb

Qusuxo-ruareuaruqecrufi

BbIfl BJI,gTb ECTECTBEHHOHAYqHYIO

cyrrlHocrb npo6leu,
BO3HIIKaTOIIHX B XOAe

npoQeccuoHaaruofi

Aef,TeJrbHocTlr, [pI4BJIeKaTb AJrt
Iax perxeHr4s coorBercrByroqaft

Susumo-uareuauEqecrufi

ecTecTBeHHoHayqHo

cyu{Hoclfbro

BO3HIIKAIOUII4X

rrpoQecc,r4oHaJrbHoz

Ae'TeJIbHOCTU, trpul

HX pelreHr,rJr

$usurco-rvlarev

upo6leivt,

xoAe

KATb AJIq



amrapar (OIIK-2). annapar (OIIK-2). annapar (OIIK-2).
coBpeMeHHbre TeHAeH

pa3Bllrvfl, 3JreKTpoH.

r43Mepr,rTenbHoft

BbIqI,ICJIUTEJIbHOi TEXH.

HHoOpMaUeroHHbrx rexHoJr(

B cBOefi fipooeccr4oHrrrrr

AesrerrbHocrH (OIIK-7).

Ix

K]

K]

:p.

IC

yqlrTr;rBaTb coBpeMeHHbre

TeHAOHrIr4r,r pa3BprTkrs,

SJIeKTpOHT{Kr{, H3MepI4TeJrbHOft r4

BbIqI4CIHTEIbHOfi TEXHIdKH,

aH$opMarlr4oHHbrx rexHoJrorufi

e ceoefi npoSecczouamsofi

AerrenbHocru (OIIK-7).

coBpeMeHHbrMH T(

pa3BuTr,rfl 3J

zslrepu'lemuoft
sHqHcilr4remHoft

lrn$oprt,taquol{HbIX

s cnoefi npoQec

Ae.s'rerr,Hocru (OfIIr

{AEHIII4'IMII

)KrpoHr4Kr4,

H

TEXHI4KI4,

'exnolorufi

zonalluofi
7).

OCHOBHbIE rlOHflTVIfl, U MET

reopnr4 ypaBHe

MareMarr{qecrofi Qnsuxu yn

HCTIOJIb3OBATb OCHOB

3AKOHbI ECTECTBEHHOHAVq

AIICIII4TINI,IH

upo(leccrEoua.lrnofi

Aeqr,erbHocru (I1K-1 ).

14)

)T

bI

,I,

Qopuarusonau saAa'{y,

crporrrb anropr4TM ed peueuu.a,

npoBoArzrb Qr,rsrzno-

MATEMATI{T{ECKOE

MOAe,[rrpoBaHr4e r4ccneAyeMbrx

npoqeccoB HaHoTexHoJroruu vr

o6teKros HaHo- H

uzr.pocucrcuuofi TexHHKH c

ucrroJlb3oBaHl4eM coBpeMeHHbIX

KoMnbrorepHbrx rexnoloruft,
IICTIOJIb3OBATb OCHOBHbIE

nplreuu o6pa6o'rxu v
npeAOTaBJreHnJr

3KCnepHMeHTZurbHbIX AaHHbrX B

CBOEH npo$eccuoHalsuofi

AetTenbHocTrz;

nplrMeH.gTb MaTeMaTHr{ecKIze

MeTOAbr AJrrr nocTpoeHr{t

MaTeMaTI,MeQKI4X tr,tO.{elefi Vl

r4ccJre.rloBaHr{.s o6rexros
npoQeccuouamnoft

AetrerrbHocra (IIK- 1 ).

HABbIKAM14

gu$QepeuquarrbHbr)

ypanuenuil Mare

$zslmu Ha

ITO3BOJLqIOIIeM AH',

MATEMATAqECKI{E

npr.rKrraAHbrx 3aAar{ ;

HaBbrKaMpr pa6oru
IIpofpaMMr4poBaHLrJr

pa6oru c uH$o1

uodalrnrx r(ov

ceTqx,

uuQopnraqlroHHbrx

c co6rroAeHr.reM

ranSoprraaquosuoft

6egonacHocrr,r (IIK-

perlreHhf,

arqqecnofi
ypoBHe,

rH3r.rpoBarb

MOAenI4

B CpeAa)(

Ha4brKaMI{

mu{,tefi B

|broTepHbr)(

MeTOAaMrl

exnolorufi
pe6onanufi

coBpeMeHHOe cocTof,Hr4e

nepcrreKTHBbr pa3Br

Har{orrHAycrpuz (lIK-3 ) "

l

u4

ocyqecrBJrrrrb

caMorlto-qreruHrtfi novcK u
ar:'aJfirg ueo6xoguiuofi Anfl
npoQeccuonamnofi

AerreJrbHocrr4 uuQoplraquu,
BbI.4C.II'Tb OCHOBHOE

coAep)KaHue r,r3 o6llero
MaccuBa cne4enzfi (lIK-3).

HaBbrKaMr4 s{
IIoHcKa Bo BceMt

I4urepHer znQopua

HaBbrKaMpr or(

KOHCNEK.TI{BHOIO

npeAcTaBreHH.s

auQopnraquu

coorBercrByroqefi

npe3eHTar.Iflouuofi t

3).

EKTIIBHOIO

Hoft cerv
WLl;

)pa v

:lyueHHoft

B

rpve (lIK-



4.

O6uas rpy,4oeMKocrb Ar{

ItTyPA I,I C OAEPII{AHI4E AI,I CqUIJII,IH

nJrI4Hbr oocraBJrrer 6 sa.IernHx e.4r.rHr.IU, 216 qacos.

TI] O PETI,I IIE CKI4IZ KYP C
Celrecrp 4

PasAer 1. BneAenue s rcnaHrosoft unQopnraqrau.
1.1 llonsrue o reopr4r{ $oplraqnu.
1.2 Tepuo4unana noAXoI rB Teopr4r,r rzH$oprvraqnu.

PasAen 2.Ilalasruq KBa x grrqucreHrlfi.
2.1 Bonuonar $ynrcqraa r{ucrlre rr cMerlreHHbre cocro.f, H ut. Matpwla [JrorH
2.2 [leperryraHHocrb. IIepen.yTaHHocrr.r.

2,3 flousrue ry6uron, euAp.
Pasler 3. Knanronrre eHl{ff H rrpoToKoJrbl.

3.1 KnaHroBbre Bbrrprcr

3.2 KeaHroBhre rrporo
3..1 KsaHroBar r{pr4

3.4 KsaHroBbre cerr,{.

Pagae.r 4. @nswrecxue AJrfl peaJrrr3arlurl KBaHTOBbIX IpOTOKOJIOB.

4.1 JlonyruKr{ Ant uefi rpa.:rsubrx aroMoB.

4) Ilasepnoe ox ATOMOB"

4.11 Tnep4orenurrre -f (x4epnue MarHr4THo-pe3oHaHcHue) rcnanroBbre KoMrrb pbr.

Bugu y,re6Hoii pa6orrr, BKrroqzur

caMocrorrenbHyro pa6ory cryAeHToB

r.r rpyAoeMr(ocrb (e uacax)

O6rer'r

yre6Hofi
pa6orlr,

c

npr.rMeHeHr4e

M

brx MeToAoB

(B qacax /

(Doprrrsr

TeKyr]Iefo

KOHTpOnt

ycneBaeMocTa

(no nedetnu
ceuecmpa),

Qopua
rlpoMexyroqHofr

aTTecTaIIL{H

(no ceuecmpatv)

IlseAeHne B reopnro
Knautoeofi

LtH!bopMaur4t4.

IloHsrus KBaHToBbrx

BbIqI4CJIEHIZfi.

per{Tr4Hr-

KOHTpOJTb

Ns1

[(eaHronrre

EbIIII4CJIEI{I{g

rrpoToKoJrbr.

per4Tr4Hf-

KOHTpOnb

J\!2
(Daguqecxze cr{creMbr

Ans-peaJril3a\hv

KBAHTOBbIX

mpoToKonoB.

4.4 Knanronrrft rounr Ha ocHoBe BpeMeHHOfO KOAr.rpOBaHkrs B Aonr.rpoBaH r4 cpeAe.



Teua L
Terrra2.

Tena 3.

Tervra 4.

rerqufi rro [pelJro]r(eHH

[o peKoMerlAoBaHHbrM

CAMOCTO.flTEJIb

zl.5 r{acruua B ue rirMMeTpuqHoM rroJre cr{n.

TIp arcruvecKrl e 3 aHqrr.rr.
Mo4erzpoBaHr{e un JlarpaulKa B MexaHr,rqecKzx cucrelrax (8 .r).

Mo4erraponuue I4f ,qBr,rxeHr,If, r{ gueprrrr,r B peJrtrTranzcrcxofi

Pacver nepe BoJrHoBoAHoft m,ruuu (8u.).

Mo,4ennpoBaHIae paBHeHr{r{ lllpe4unrepa ( 1 2u.).

5. OEPA3OBATEJIbHbIE TEXHOJIOTI4I,I
5.1. AnrueHbre [r u e {opnru odyueurnn.
C qelrrc (foprrrraponauu 14 pasBurrrx npotpeccr{oHaJrbHbrx HaBbrKoB cry
IIpouecce ucrroJrb3

cogeTaHr{I{ O BHeay

AoMarrrHrre pa6olrr.

aKTr{BHbre u rrHTepaKTrrBHbre (popnmr [poBeAeH
pa6orofi: KoHTpoJrbHbre ay,4r.rropHbre pa6o.ru, z

O6rerrn sauxruit, [po brx B rrHTepaKTr,rBHbrx (popuax, cocranrser 36
KoHTpoJrbHrre paborrr 6 B Ha JIaOOpaTOpHbrx 3aHsTptflx.

5.2. CaprocrosreJrr,Hafl a6ora cryAeHToB"

Calaocrosrensnaa (n pHar) pa6ora cryAeHToB BKrroqaer 3aKpeureHr{e
Mareprrala .rrpr4 rro K BbIrroJIHeHlIIo KoHTpoJIbHbIX zaaauuit, cocra

IO,IIIOTOBKA I,I OTqET NO TopHbrM pa6orana.

5.3 " My.urrunaeguiinrre xHoJrofr,Iu ooyqeHns.
Heroropue H3 neKrdnro brx r{ na6oparopHEx 3aHrrrzft npono4flTcs. B Br4Ie n
MyJrbrlrMeAufiuofi ay

KoMnbroTeprrofo npoe

v. (uanprzrvrep, ay1. 430-3, 420-3) c Lr

pa. Crygenrau npeAocrEtBrrs.ercs, KoMrrbrorepuuft
KouulrorepHbre rexHo uc[oJrb3yrorcr AJrs olpopuleuux la6oparopHbrx

5"4. Jlercqun npr{rJra HbIX CIEUHAJIIICTOB.

B panrxax yve6uoro rrJraHr4pyroTcr JreKrlr4r4 rrpr{rJrarrreHHbrx clleqllajrr4cToB
cner(rpocKouuz PAH (r. rcna).

6. OUEHOTIHbIE CTBA 4Jrfl, TEKyTTIE|O KOHTPOJIfl yC
ATTECTAIIUU IIO I,ITOtrAMTIPOMEXYTOIIH

AITCqUIJIT,IHbI

TeMaM. Ocuosa caMocrotrTelruofi pa6oru - u3fre
qHrzKaM u KoHcrreKTy lexqzfi, peilreHr,re B

v yTIEEHO-MET'OAI,ITIECKOE

ofr pasorbr cryAEHToB
IIpOBOAI,ITCI IIO BCeM BLIAaM ZAHflTufi CTenyruraft KoH'rpoJrb

pefi ruHronoii cracr:eurl.

Cyrr rnauronofi pMallurr.

3arcoru Mypa. Pon KBaHroBbrx s(f (perron.
Maruuna Trropun
Jlorlr.recxue V"

Tpe6onanur x
3nrpouur L[e

1.

2,
a

A't.

5.

6.

7"

BOMy KOMrrbrOTepy.

Itonuqecrno ran$o a\r4Lr.

OEE

nxe (8.r.).

n yue6Horvr

saHstufi. B

Br4AyanbHbre

(s0%),

qecKoro

KOHCNEKTA

nl{reparypbr

HbIX 3AAATI,

I{B
nb3OBaHueM

pc rexquff,

Izlncrrar\rra

OCT'I,I,

EHI4fl
EHTIE



9. llponycruar
10. flonsrrae o6paruu B JIOTIIqECKOM gJIEMCHTE.

1 1. VcnosHas sHTpol u B3auunafl. un(f opuaqux 
"

KTACCIdIICCKI4X .IIAHHbIX.

u. Etr,txocrr KaHana.

15. KnanroBbre cxeM v MaTpr.rtrHoe orrHcaHn e.

16. Bonnonax Synxqu
17. fIpHHrIur cyn . Cpe4Hze.
18. @oprr,ranr.r3M Mar TIJIOTHOCTI,I.

19. Jftznefiuue pbr r4 lrx cnoftcrea.
20.flonsrue qvcroro
21. llepeuyrannocrb.
22.Megc^ reperryran
23. OurosHbre KBaHTo olepauu[.

8. Tepuo4uHaura

12. AnropurMbr cxrar

13. flnorEvurrfi xanan

14. Ko.u Xetruprula.

24. [nyxxy6u'rurrre
25. OoprrlzpoBaHue

26. Atlropum.{oftva.
27 . O 6ulwe npr4Hrlkr rbr

ft upe4en gHeprlru flepeKrror{eHkrr.

Hocrb r,ru(poprr,raqrroHHoro KaHilra.

BbIe olepaurrr4.

yTaHHOfO COCTOrHr4fl.

rpunrorpa(puu.

xsaHroeofi rpunrorpa(fnu.

28. llpororon EeH Bpaccapta BB-84.
29. Teopenra Eerua.

30. PacurupeHHbre n
31. Crparervr repex Ka.

32. OnruvurJrblroe yIIrrrBaHr4e.

BbIqVCIEHI{S.33. florrlexo

34. Kopperrlr{rr KBaH ouru6ox.
35. KnaHronas

36. KsaHroerre unSo HbIC CETT4.

37. Ky6uru Ha r,roHax noByrrrKax. Pauanoncrar cxeMa.

38. Jlonynxa lleunu
39. Jloeynrca llayna.
40. Jlonyrura Alq ueftr bHbrx aroMos. Onrz.recKr.re pelrerKrr.
41. Jlasepnoe o ATOMOB.

42. Oxtnx.rleHrde B TICI4 BOJIHE,

43. M-cxeua B3arrr\do 14s,

44. Ormcanne B3ar4Mo cTBns, Ha ocHoBe MaTprlubr rrJroTHocTI,r

45. llpuuqlrr BpeMeHH KOAr4pOBaHr{r, [prrMep paooTbr SJreMer{Ta XOR
46. Oprauu3arlr4s rron poBoAHprKonofi crpyxrypu.
47. Onucaurre sJr -x4epuofi cnzuonoft cr{creMbr.

Cyrr rcnanlonoft

3aroH Mypa. Ponr

1.

2.
a
J. Maur.rua TrrcrpuH

BaHroBbrx efiSexron.



4.

5.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

t7.
18.

1.

2.
aJ.

4.

5.

6.

7.

8.

9.

10.

Jloruqecrue o

Tpe6onauua r x

fi npe4en gHepruu [epeKrrotreHus.

Hocrb uu(poprvraquoHHofo KaHana.

VTaHHOTO COCTOTHI{S.

rnanronoft rpunrorpa$rzu.
-Bpaccap4a BB-84.

KoJrbr KBaHrosoft xpunrorpaSzu.
rrepecbrJrKa.

y[rr.rBaHr4e,

BbIIIIICJIEHI,II.

6. 9Hrponur IUeuo
Konzqecrso un(fo
Tepuogunarvr

Ilousrue o6paru
Vcronnas guTpo

7. (Dopivrzponaur{e rre

8. Amopurrrr.{ofiua.
9. O6uze rpr4r{ur4nbr

10. Ilporoxol Bes

I 1. Teopeua Beuna.

12. PacwvrpeHrrbre

13. Crparerr4{ rrepex

14. Onruuantuoe
1 5. llorr,rexoycrofi.lll

llponycrnar cn

B IOIUqECKOM gJIEMEHTE.

t Lr B3ar4MHax un(poprraarJlrfl.

Arropurrurr KJIACCUqECKI{X .IIAHHbIX.

.IleozqHrrfi KaHaJr

Ko.u Xsldrv{r,rHla.

ra. Errrrcocrr KaHaJra.

Keanrosrre cxel\4 r,r MaTpuqHoe onLIcaHI,Ie.

Borurosas $ynrqu
llpznqzn cyrepn quu. Cpe4nue.
(Dopuanusu NJIOTHOCTI'I,

IITIIHT.

1. JIzueftHue

2. flonsrtae qrrcroro

3. flepenyranHocrb,
4. Mepn repenyraH
5. OcnonHrre KtsaHTo hre olepaqrrr4.

6. [nyxry6urune ofleparll,Il{.

16. Kopperqnn bIX OUII4OOK.

17. KnanroBas rerelo
18. KnaHroBbre r{H I{HbIC CCTI{.

19. Ky6uru Ha r.roHax JIoByIxKax. Parraanoecxil{ cxeMa.

Jlonynrr<a lleunran
Jlonyura Ilaynx.
Jlonyurxa AJrr{ H bIX aroMoB. Ontra.recxl4e perrerxr4.
Jlasepuoe I,IE ATOMOB.

OxnaNnenze n TIEI4 BOJIHE,

M-cxen4a nsat4

Onucanve B3ar,rMo fl Ha ocHoBe MaTpHrIbr rrJroTHocTr4

llpunqran BpeMeHH KOAr.rpoBaHVr, npr4Mep paooTbr sJreMeHTa

OpraHzsaqv.fl rror uKosofi crpyKrypbr.
Onrcanue Ho-rAepHoft cnunosofi cucrerr,mr.

XOR



llponycxHax ocrr uHQopMarluoHHofo KaHana.
llonsrre B JIOTNqECKOM SJIEMEHTE.
(Dopur'tponauze oto cocTotFlr,It.
PacruapeHnr,re rnanronoft rpznrorpaQzu.
Koppercqzl

Knauronas

Ont'zqecrze

YqEBHO.M AI4 rIE CKOE pr I4HO OPMAIII,IOHHOE OEE C
AI,IAUr4rrJrr4H

8 MATEPI,IAJIbH
Marepu alrno-TexH[

TEXHT4qECKOE OBECTTEqEHITE A],IrcrlmilJru
3cKoe o6ecne.reHve AI{cqulJIrIHbI BrJlrorraer:

1.

2.

3.

4.

5.
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