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Ile.rnuu ocBoeHuq Ar{c(r{flJrr{Hnrr I

nBJrrrerc.f, $opuraponauue y cryAeHroB

QyHAaMeHTaJrbHbrx [poqeccoB, rrpoucxoAt
u3lrweHufl c BerrIecTBoM, KOTOpbIe pgiur

lpoqeccoB, a TaKlr(e floflyqeHr4e IIFamu
llpunqunraaJrbuo Balr(HbrM TapKe sBJr

tpusu.recrrzur.r xapaKTepr{crr{r(aMr4 B3avr

KoHeqnbrMr{ rrapaMerpauu $usuuecKr{x rd

AAHHbIE f,BJIEHI,IS.

2. MECTO Ar4

[ucqunnzua <BsaraMoAeficrsur)

o6ssalerrurrr,r Ar{crlr4rrJrr4HaM BapzraruBl
HanpaBneHuro <JlasepHar rexHI{Ka r{ JrasepH

ftx ocnoeHr,rr AaHHoft Aucqanrtznu
cJreAyroilIr4x npoArrrecTByrorlr4x Arrcru,rrrJrr.r

otITr4Ka; Heflzuefiua.s orrrLrKa; Onrz.recKrae
r43nrreHr4.f,.

B ro n<e BpeM.f,, oeBoeHr{e Arrcq[nrrr4Hb]
,4r,ICqAIIJII,IH, TaIs4X I(aK ( Jra3 epHble TeXIIOJTO

v rranvc aHrrf, B brrrycKH o ft xn anz $ r{K arl 14 : o H H o

Vcneuruoe ocBoeHI,Ie Arzcqulnr4n:br
rlp eAn o rr ar ae't: HaJru.sve y o 6y.raro qv x c.rr c Jr

v3Yr.eH.lrr4 yKrBaHHbrx AlrcqarrJrr.rH r{ B xone

o 3uauue Qusuuecxzx [pkrHrlr{noB

Jra3epHbrM r43Jrr{eHr{eM, a TaK}r(e o

rr3nrreHr{e;

o 3uauue MeroAoB rr HaBbrKr{ M

r43JrrreHr4r B cpeAe, aTaKlr(e
KoMfrbroTepHbrx nro4elefi ;

Yueune [pr4MeHsrb crzcreuuufi
ONTI,IqECIO4X CI,ICTEM.

3. KOMTIETEHUI,IPI

B pesyntrare ocBoeHr4s Ar4crIr4[JTr4Hbr

peyJrbrarbr o 6pa:on aurzx :

3narr,:
. B3aIIMOCB'3b Me)KAy OCHOBHbIMT4

lpoueccaMrz, [poTeKaror{rrMr.r [prz B3alrMo

MeTO.4bI MaTeMaTldrrecKofo aHe-JI:u.3A r,I MO

r4ccJreAoBaHr.rr. AaHHbrx rrpoqeccoB ;

1. UEJIU |oC EH.Utr Ar4 Cur4rrJrr4Hbr

ruoAeftcrnue na3epHoro u3ryr{eHl,Irr c Beu{esrBorr,{"

suaHzff cpuszuecrcrzx ocHoB tnr4porcoro Kpyra
rlpr{ 83 ar4M oAeft crer4ll lrHTeHcI4 B]roro ofirr4rre cKof o

c{, B TOM qr4cJre B pgAe Ira3ep}rbrx TexHoJrofnqecKux
Is4x HaBbrKor| peaJrynarltrr4 noAo6H6rx rrpoqeqcoB"

ycTaHOBJreHrre rroHVMaHr4r 83ar4MOCBs3A Melrqy
cTBrIs Jla3eptroro u3nyrleHr4fl C BeUIeCTBOM q

XHOJIofIulqeCKIzX. [poqeCCOB, B KOTOpbrx peanr43yroT0.s

B CTPYK:|YPE OIIOII BO

fo u3nyqeHr4fl

rracrr4 OllOil

[oAxoA

C B€III9CTBOIvI) OTHOCI4TCT K

noAroroBKr{ 6arcaraepoe ro
TexHoJtofI4I4)).

c.tl TpeoyrcTc.f, 3HaHrZ.fl, noryr{aeMbre B paMKax

: Ocuonrr xsaurosoft grreKTpoHr{Kr{; Itorepeuruan
alrbr v rexHoJrorlra; llprzdrr,tu{Krr orrrr4r{ecKof o

neo6xoArzvo Anr ycrreruHofo ocBoeHut [ocrre4yrorur4x
rr)), a raloKe rrp oxolr(AeHrrr npe,qAnnlovtH o fi trp ar(Tr4rs4

pa6orur,

naoAeftcrnne na3epHoro r43lyqsgr4.f, c Be[{ecrBoM))
qr.rx 3HaHrrft, yvewufr r4 HaBbrKoB, rroJryqeHHbrx rrpr4

o)r(AeHr,rr y.re6noft rr rrp o rr3B oAcre eHH o ft rrp aKTr4r( :

yHKrIr4OHr4pOBaFrIZs JrasepHbrx cucT9M, ynpaBJreHr4,

HOBHbIX 3 aKOHOB, O lrrzcblB alotutlx S.rIeKTp oMatHL{TFI O e

rrecKof o orrucalrJ'ufl pacnpo crp aHeHUfl. Jla3epHof o

rrpr4Hrlrr,rrroB co3,4aHr4rr cooTB9TCTByloIIiax

u ocHoBHbIe MeToAr,I npoel(Tr4poBal{I4.rr

A14 CrIUIIJrr{trrbr

yrarorquftcx AoJrlr{eH AeMoHcrpr4poBarb cJreAyroqr4e

3AKOHAMI4 ECTECTBEHHO-HAYIIHbIX AI{CUIINJII4FI V

cTBLrkr na3epHofo r43JlyqeHutr c BeI{ecrBoM, a TaK}I(e

vpoBaHvls., TeopeTur{ecKoro II sKorrepl4MeHTanbHoro

OEYTIAFOIUE OOPMI4PYEMbIE B PE3YJIbTATE
OCBOE



. ocHoBHbIe IIpI4HIII{IbI IIOCTaHOB,KLI 3

Yprerr:
.BbrrroJrHflTb rrpaKTr.rqecKr.re pa6oru c Jra3epHbrMtr

ofo r,r3nyqeHr4fl;

I{CTOIIHIIKAMI4 LI I,ICCNCNOBATb I4X

xapaKTepucTr4Kr4, r43Mep_f,Tb rrapaMeTpEr

. MoAeJrrdpoBarb rrpoqeccbr 14 o6rerru
O AHAJII43I,IPOBATb I]OCTABJIEHHbIE 3AAAI]

. rlpoBoAr{Tb rrcMepeHnf, no sa4anuofi

LIoopocTpoeHLrfli

B.ualerr:
o cuoco6nocrbro rrpoBoArzrb gKclepr{M

AaHHbre;

nur, o 6p a6orKy r{ rrp eAcraB Jrrrrb gKcneprzMeHTaJrbHbre

. HABbIKAMI4 MATEMATIZqECKO| O MOIEIII4

. cllocooHocTElo paCCrIt4TbIBaTb II II LlpoBarb gJreMeHTbr ra ycrpoffcrBa, I/tcrroJls3yeMbre B

na3epHbx TexHoJroruqecKr{x Ilpoqeccax, a

rasepHofi (pzsvrxu.

TaKlr(e lrprz rrocraHoBKe gKcrreprzMeHToB B o6lacru

B peynbrare ocBoeHrrrr Alrcrlr4nnn
np o S e c croH arrbHbrMa KoMlereHrl v_stvrr4:

o6yrarorquficx AoJrx(eH oBnaAerb cJreAyrorrluMr4

cllocooHocTblo K aHaJrr43y 3aAarw 14 ccneAoBarr uit s o6 racrz nplr6opo crpoenrzt
([K-1); roroBHocrbro K MareMarr{rrecKoMy poBaHrrro [poqeccoB u o 6rexroe npz6opocrpo eHr{t
v Lrx uccJleroBaHrlro ua 6age IIaKeTOB aBTOMaTr.rsr4poBaHHOfO npoeKTI4pOBaHLrfl 14

npoAyKroB (nK-2); cnoco6nocrr,ro K npoBe.4eHr4rocaMocro.rrrem,no pa:pa6oraHHbD( rrporpaMM

usuepeuuft r4 rrccJreAoB aHuA pa3nnqHE x B rro 3aAaHHoft ruero4raxe (lIK-3).

4, CTPYKTYP,A I4 AE P XAHIIE AI,I C UPIII JII4HbI

O6r{ar rpyAoeMKocrb Ar,rcqurrJn4Hr;r 6 gaqerHnx e1inHLlJ, 21 6'aacos.

epzMerrroB e o6racrr.r na:epnoft Qzsnnu.

O6rev

Y'le6rlofi
pa6oror,

c

npl.rNteH0HUeM

lrHTepaKTuBHbl

X MSIOAOB

(s uacax / Vo)

!DopNrrr rexyuero
r(oHTponf,

ycne Baer\.{ocTH

(no uedennu

cenecmpa),

gopva

npoMer(yro!rHoil

aTTecTaqun

(no cenecmpatt)

Mexanngrr.ttr norrtoqeHv;r Lt

Ir4oCrilla\nu 3 Heprul4 B

MeTalllax r.r BeulecTBe.

Pefi'rzur-

rourponr, Nll

rlpoueccrt, lrl]oreKarourl{e

npu HafpeBaH14 r,r MaTeprzaJroB

nrcepHbrM x3ryqeHl4eM.

Helusefisrre e([rt|lenur

no:4efi c:reul uHTeHcr.rBHof o

JIa3epHOrO 
'j3lryl{eHvfl 

Ha

BeruecTBo.

Pefirusr-
rourponr No2

@IrsuqecKI,Ie MexaHlt3MBI

Jrtr}epH6rx rexuororufi
Pefirrsr-

rcorrrpolr N3
Srsarlerr (36 v.)

1. Parqe"rr 1. EneAeuze B Ar{cqurJrvHy.



Jlerct4un 1, IrlsnyueHr4e r{ Berqecrso. Poll z
4.ICrIHlnr{Hbr c Apyr[Mr,r IIpeAMeTHbr]\drz

lepcler(Tr4BFrbx uccne4onaunft .

2.Pazgen 2. Mexann3Mbr rrorJrorqeuurr u
Jleru4un 2. Bosaeir.crBr.re na3epHoro r43JIT {e

Ocuonuue ypaBHeHr.r-rr, orrr4cbrBarorlr4e

B BerrlecTBe - Kflaccr4qecKafl. sJreKTpOArZHaM

arorraapuofi cpeAbr. PesouaucHoe AaBJreH
gJreKTpoMafHr4THoM rroJre.,{nyxyponnenar

Jlercqun 3. IlornoqeHlre Jra3epHoro r.r3ryqe

P acnp o crp aHeHr.re gneKTp oMaf Hr,rrHbrx Bo JrH

MeraJrJroB. Onru.recxue csoficrea MeralrroB.
[orroqarelSnofi cuoco6Hocrr.r MeraJrJ:a npz
aHoMrlJrbHoclr4 cKr4H-s$(f exra B noBepluocr
Jlercqun 4. BsaurvtopLeficreze cBera c rI
3oHnas crp).Krypa ronylpoBoAHrzKEr.

[onylpoBonHr.rKax. Oco6eHuocrra MO]r(3oH

Me)K3oHHofo rrornoqennfl. Buyrpusonnoe
cllocooHocTr.r [onynpoBo,4Hr4Ka OT

Soronos6yxleHr4s [onynpoBorlu:rra roA
4u$ (pyszoHuo-perou6rrHarlrrouHbrx rp oqecc
Pa:4el 3. Ilpoqeccbr, uporeKarcrque rpu
Jlerct4un 5, O6rqar xapaKTepr4crr4Ka HarpeBa

Csoftcrea na3epHoro r.r3[yr{eHr4{ rz ?tx BJr

BosAeficraue HerrpepbrBHoro H r4MrryJrbcH

VpaeHeurae rerrnolpoBoAHocrr4 rz ofo plul911

PasAer 4. fle.rrnuefiurre e{Qercrnr n
BerrlecTBo.

Jlerct4un 6, Ouroenrre sfr(fercrrr neluuefinofi
OcnosHrre ypaBHeHr4r ueuznefi uo it on:tuxu,
nerunefiuocrrro. 3anvczuocrb tracrol'br
nervHefi nofi r:pe4e. Carr,ro S oxycr4poBKa,,

JIercqun 7. Henuseiruue s$$enru B ra3oBbrx

MnoroQoroHHoe nos6yrx4enrze. Henu
lpo3paqHocTu.

Jlerct4un 8, Henrzuefturre e(p(fexrbr B Ko

Herunefinr,re BocrrpurzMqllBocrt4 npo3pa
sneKrpoKanopzuecxufi e(p(pexr. Bos(5y

rapMoHr4K. Mero4rr ocyqecrBJreuz.a $arono
PasAer 5. OusuqecKue MexaHr{3Mbr Jr:[epH
JIercqun 9. Texsonofr4qecKrze na3epbr r4 Jra3e

Onrra.{ecKze cxeMbr nasepHoft o6pa6orxu.
TepMoyrrporrneHz e rr cB apKa. JIas epHax p e3Ka.

Teunr .rra6opatopnr,rx pa6o.r

1.

2.

Bos4eitcrnze QenrroceKyHAHbrx wMrry

Tennonoe eos.4eficreze [a3sDHor.o I{3n H14fl, HA BEIIIECTBO,

MOI4 AI{CUI4IIJII,IHbI

Mn. Ocnosuble

B crpynrype o6paroeanlrs. Cessb

HanpaBJreHr4r oyqecTByrorrlr4x r4

ccullauuu SHepl-r{rf B BeruecTBe.

Ha aToldbr r4 MoJreKylrbr.

paclpocTp alJeHlrfl. sneKTpoMafHlrTHoro r43nrr9Hr4t
Ka. TenloBafl Mo,qenb. Onrrz.recK as. BocnpuvrMrrl4Bocrb

cBera Ha aroMbr, CAnur aroMHbrx yponneft B

B OT4JIbHOM pe3oHaHcoM IIOJre.

MeraJIJIaMtr rI trx orlTr4qecKtrx csoficrsa.
rrpoBoAf,rqIax cpeAax, OcHosHtre ypaBHeHr.ifl orrrr.rKr4

u-eSfrer<r z ero cnoficrna. r{a.crorHar 3aBrzcrzMocrb

Lr rrHbrx Btr4ax H opManbH oro cxuu -e $ S exra. B rcnaA

IIOTJIOI]ICH14E,

.4HIZKOBbTML{ Cp enaMr4.

OBHbIE MEXAHI43MbI OIITI4qECKOIO fIOTIOIII9HTI' B

ro v BHyrppr3oHHoro rorjrorqerrr4f,. HacrrueHue
ofJrorqeHr4e cBera vr gaBvrcvrMocrb rrofJrorqarelluofi
IIeHTpatIr4rz cno6o4urx noczrelefi. Klruerura
no:4elicrnuevr na3epHoro v3nyqeHur. Blusuze

f peB aH r{u MaTepr{aJroB Jra3 epHr,rM t43ilyqeHr{eM
rr na3 epl{brM r43 Jryr{eHrreM.

HLI9 Ha rrpoTeKaHr4e TexHoJroDzqecKofo rrpoqecca.
I43nyqeHr4r Ha nornoularculr4e r.i [po3paqHbre cpeAbr.

B pa3nurlHblx [pe.4enax.

cTBr4-g T,IHTeHCIIBT{OIO Jra3epr{or0 II3JIyqeHlIg Ha

Henunefturrft octunnxrop. ocqzJrn.f,rop c xy6rzunoft
asuit o't aMnJrrrry.4r,r. Cauonos4eficrnue cBera B

PeAax.
Ha"fl. uoHr::,arJtry.. -fereHue caMor.iHAyrInpyevofr

BaHHbrx cpeAax.

cpeA. 3QQexr Keppa. 3nerctpocrpnKr\vs. u
vre eropoft rapMoHr.iKr4. Bos6prAeHrre Br,rcrulax

cr4HxpoHr43rraa. ftrapanasrpr4r{ecKrze reHeparopbr.
rexuoloruft.
I43nyqeHr4e.

Ila:epuaa nruxpoo6pa6orxa Marepr{aJroB. Jla.repuoe

B Ha',rBepAoe :feJro.



3. ZeyueHne pa6oru rBepAoreJrbHo

MeTaJurr{qecKr4x M arepr4aJroB.

f eMrr upaKruqecK[x gaHflTd
flp axrrzvec wre s arrlrTLrs. nolp a3yM en aror
l. PacnpocrpaHeHrre Jra3epHbrx nfr

arcrznlrofi cpe4e).

2. Mnolo$oroHHoe nos6yrr4enze.
cr4JrbHoM pe3oHaHcHOM froJre.

3, ,{aueuue cBera. Pacceguue cBera
4. Harpen Marepprura Jra3epHr;rM

rrof Jrorlaroqef o MaTepnana.

5. OnrrE.recxuft npo6ofi ra3oB.

6. Bos4eficrnze SeuroceKyHAHbrx r.rMn

5. OEPA3OBA

flpoeeAeHze JreKrlr4oHHbrx zausruit
ooopyAoBaHE brMrr KoMrILroTep aMI4 Ir 3IreKT
qreHr4e nerupft 4erraoucrpaqzefi Ko.MrI

coBpeMeHHbrM Jra3epHrna o6opy4oBaHr4eM.

flpone4enue JreKrlrroHnrx sau.srzft
flpeno4anareneu Sopruynupyercfl upo6n
paccMorpeHr{ro, flpn srov AeMoHcrpr.r
npeAbrlyrrlzx nenqzft. 3arelr [peno4aBareJr
JTeKIITZZ O Oyqarotqr4 Mcs 3 aAaIoTCrr B Orrprl cbl,
IrocraBJreHnux npo6reM Ha ocHoBe llMelo
renquft rr [peArrrecrByroq[x r<ypcon. [nx
IeMoHcrparlurz p*ynbraron nos4eficrnux
pexrzMax, a TaKlKe nnfl cuMy[IflrJnu
TEXHOJIOIIZI4.

ftx uontrlreHrzs ypoBH.f, ycBoeHr.rrr Jre

HaBbrKoB npoeKTLrpoBalj.]1lfl. npeAycMarp[
zanstuit B BrrAe coBMecrHoro pa:6opa u
na6oparopnux pa6ot, rrro cnoco6crnyer
[p aKTuqe cK ux s aH stuft . rrp gAycM arp LrB aer
pa^:6opy KypcoBbrx pa6or yqaqzxc.f,, n
TaKX(e CaM rrpeloAaBaTeJlb, 3aIaIOT BbroTylra
cTerreHb BbrrIoJIHeHrrs. 3aIiaHLrfl. no K)/pco
o cyrqecrBn fleT'afl. Bo BHeayAuTOpHOe BpeMfl .

6. OIIEHOTIHbTE CPEACTB A I.tlfl
IIP OMEX J/TOqHOTZ ArrP CTAITIIII

YqEEHO -METONI,IqECKOE OI;

Teryrqufi
IIO HCCKOJIbKI4M

KOHTpOnb ycrreBaeMocrrr cTy

HaIIpaBneHr4rM:

TexHoJrof[qecKoro na3epa, Jlasepuax Mapr(r4poBr(e

3AAArr rro oneAylolllr4M TeMaTrrrrecKr4M pa3leJraM:

r cno6o4uoM rrpocrpaHcrBe r4 B cpeAe (n rovr qrzcJre,

uneftnax r4olernar\ufl. [nyxypoBHeBarr cvrcreMa

3nfreHr.reM" JlasepHoe r{clapeH}Te. pa.:pyureHue

r4e 3ByKr4 B )KI4.IIKOCT'X.

bcoB.

HbIE TEXHOJIOTI4I4

ooecreqeHo Clequanr43r4poBaHHbrMrz ay IiLrT Opr4flMu,
HbrMr4 rrpoeKTopaMr4, rITO IIO3BOI_S9T COnpoBo)I(AaTI)

brx clafi4onn Jla6oparopnufi Kypc o6ecneqeu

ALrcr\vnnuue rrpov cxoArzr rro KraccrzrrecKoft { opue.
'rvKa JTeKTIIZIZ kr Kpyf 3aI.Aq, rroAJreI(arrII4X

B3ar4MocB.f,st 4aHnofi TeMarr4KH c Ma.repveuraMzl
pacr(pbrBaercf, coAepr(aHr4e .4aHHofi reurr. B xoae

qIIE IIM CAMO CTO'TEJIbH O HAXO.4IIT6 P CIIICHI,I,
xc.fl y Hr{x 3naHr.rfr, uony.reHHbrx rzx npeAbrnyr{ax

3aIIkrIZ JreKru4oHHofo MaTep[aJra, B TIacTHOQTLI,

pHoIO rl3nrreHr4f, Ha BerrlecTBo B pa3nr4rrHbrx

Hbrx npoqeccon, rrpr4MeH;rrorcx Mynbrr4MeAraftutre

r4 oHHouo Marepu aJra ra nprz o 6p e -r eHvr fl. np aKTr4 qe cKrrx
aK't:vrBl{atr (popMa rrpoBeAeHrzfl npaKTr4qecKr4x

vfl, 3al\av, a raKlr(e coBMecrHofo BbrrorHeHr4.s
Brzrr.no r(oMrrereHuur4 IIK-1. llpa oroM qacrb
ue 3al\aq, a 4p}rfafl r{acTb rrocBrrrleHa OOBMeCTHON{V

Hbrx B Sopnae ycrHbrx rrpe3eHTarluit. Ctryuatenvr, a
M Bonpocbr rr coBMeeruul,r o6pasoM onpe4er.sror

pa6ore. Br,tnomreuze cavofi xypconoft pa6orur

rrlEf o KOHTPOJT.fl yCIIEBAEMOCTI4.
o rITorAM OCBOEHUfl I.I/LCJrytnJrrII{bI I4

HIIE CAMO CTO.'ITETbHOIZ PAE OTbI
AEHTOB

ocHoBbrlaerc . Ha ycnerrrHocrr{ pa6orsr cryAeHTOB



Brmonnenrre KypcoBofi padorrr

Ycnenmo crb BbrcrlrrJreHlrf, nprl
Ar<rrznnocrr Bo BpeM.f, Jrerolr4oH

Mexauusubr rro f nor{e Hvrfl. kr ilne cpr

Ka.recrseuHair cxeMa MexaHr.I3MoB

TerrJro. Knuerrzxa AaHHhrx rrpoqeccoB
Tennoeaf, MoAeJrb Jra3epHofo BO3Ae

Cnssr onrllrrecKr4x rrocrorHHbrli c Mrr

Ocnonnrre MgxaHa3Mbr orrraqt
rrocneAoBaTeJrbHocTb nepeAaqrz 3H

llououareJrbHajr cuoco 6uocrr
AHouantnufi cxuu-s$$er<r. BxnaA n
9acro:rnas 3aBrrcLrMocrb rror
HopMirnbuoro cxrau-eS(per<ra.

9. Onr:rzqecxze [poqeccbr B rronynpoBo
l0. Bnyrpu3oHHoe frourorrleHrze c

lonynpoBoAHr4Ka oT KOHTIeHT9ATJULT A

UHz-KOH

a

o

a

L Ocsonuue ypaBHeHr{{ neluseriuofi o
2. Ocqrz;rnxrop c xy6zvHoft nenuuefin
3. CauonogAefr.ctsue cBera s uerr.ruerZuo
4. Muoro{orouHoe nos6ynt4eurae.

5. HerzuefiHa.s vroHLgarryfl..

6. HelrauefiHrre BoonpLrr4Mqr4Bocrr4 fr
7. 3fr@ercr Keppa.
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