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1. TIEJTII O CB OEHkItr [WCJIIIrIJrr4Hbr
I{e'rrr'ro ocBoeHlls AI{crJI4rInnHLI <I(n4groearr Mexar{r4Ka u crgrrzg1;tr.rggKa!_11r4ggI(a))

tBrtllorc-f,: upno6perenne yrny6JIeHHbIX suaHr,rfi ilo rsrrcrreBbrM pa3AerraM KrlaH,ronof Orasu r.rl
orpa)Kaloql4x coBpeMeHHoe cocro.flHr4e r{ayKrr r4 TexHr{nr4; ftyn4anneHT€urbHr,ix rrpuFrqunoB,
ner(ailIMx B ocHoBe coBpeMeHHbIX I-IayqFro-TexHrzqecKr{x 4ocrnxeuail; ,:f oplrnponarrue
cnoco6uocleil I4crIo.IIb3oBarb coBpeMel-rHbre rexHrzqecKr4e cpeAcrBa npn peuer{r4H 3arar{
npo$eccrzouanruofi Ae.f,TenbHocrrz; (fopurrpoBaurze roroBHocrn n o6ocr{o,BaHr4ro rrpr.r;rrrrbrx
TexHI4qecKVX peureHzft c yveront gltoHoMnrrecKux u 3l(oJIoruqecrfl4x nocrencrszfi krx
rlpr4MerreHr4[.

3 ngauu Arr cqurr Jrr{rrbr :

' I{3fleHI'{e nontrllfr u npI4HIII4rIon tpzsu.recrofi reopuvr r4 s1(clepr4MeH,ra;

' pa3Blzrue HaBbrItoB cocraBJIeHIzx rf n:uuecrnx a4o4eJrefi n penreurarr He.rrzHeiturix ypanu esufi..

2. MECTO AI{CUI4IIJII4HbI B CTpyKTypE OIIOTI BO
fiwuluntuua <ItnanroBa-tl MexaHLT:r.a!r crar[c:u4rrecral cpusutta) orHoclzrorr K rl4c1llrrrJrr4r]aA4ro nr,r6op1' napuaruunofr' qacru OIIOI. fiuc;luntmna Jrofuqecrc{ 14 coAep)r(arerbrro-

MeroAI4rIeCKU TeCHO CB-tI3aHa c prAoM Teoperr.,rqeoKrzx ,4r{crlr4rrrll{H H rrparflar(
npeArxecrByroqero nepr4oAa o6yuenul.

It uucly AI{OIII4[nIzH, uan6olee recHo cBrr3i]Hr-rblx c Arrcqunnnr-rofi <I{eal{ToBa.f, NrexaHr.rr(a
Lr crarvcrLrqecl(at $uzura>>, orHocllTc.s <Clu3urca), <IteaHToBar MexaHrrKa)>, <Crarzcrrrr{ecr(arl
clu:uru, <cDzsuKa rBepAofo reJla)). B pesy.urrare ocBoeurrr orl4x ,qr4cqrrnJTur{ clyregTbr
npuo6perator neo6xoAlrMble A[rr I43yqeHn.s (I(BaHToBa{ MexaHr4Kav crarrzc:faq(;cr<ar (iu:zxa>
3IJaIJLrfl OOHOBHT,IX nougrrzff I,I IIprrHlllzrron $usuuecxoft reopur4 r{ gr(cnepr.rMeHTa. llpuo6peraror
yMeHIlfl npaMeHtrb MeroAbI MaTeMarr4rrecKoro aHaJrrr3a Ir MoAenrrpoBar{?rt"

3. KOMIIETEHIII4II OEYLIAK)IIE| O C'I, O OPMI4X'YEMI,IE B PIT3YJIb'I ATE
o c B o E HVtfl )\WCLU,TII JTIIHbI

B pesylltare ocBoeHLI.s AlicqunnlzHbl qacrrzrrHo ciropl,rr,rpyrorcr cne4)rorrlr4e r(oMrrsr.eHrlrru:
. OIIK-3; cuoco6socrbro BbrrBJtrrb ecrecrBeHHoHayrrHyro cyulHocrr, npo6leNr, Bo3r{r4r(arourzx
B xoAe npodlecczoHalr'Hoft AetreJlr,Hocrl4, npr{Bnercar r> AItfl I4x peueFrr4rl c[u:nxo-
MareMarnrr ecrcuit annapar;
t III{-2: roroBllocr;Io I{ MareMarlzrrecr(oMy \,roAenr,rpoBaHrzro npoqecooB Lr o6T,ercr,re
npu6opocrpoe]HLrfl Lr vx LrQcne.qoBaHI4Io tta 6aze craHAaprHbrx rrar(eroB aBTo[,{arr43r4poBaHr-rofo
trpoel(TPlpoBarrus.I4 caMocro-[TeJlbHo paspa6o:raur{brx rrporpaMMHbrx rrpoAyr(ToB

B pe3ynbrare ocBoeHrrr Ar4crlr4nnr4Hbr o6yuarcquficl AeMoHcrp.ap)/el cJle!,yrorqt4e
JIbTAIbI OOPA3OBAHH'I

3HATb yMEltb __ E[4AE]L_
e creerB er-IHo r-t ityu l.ro li
cyurHocrbro lpo6le
BO3HHI(AIOIIIH)( B XO

npoQeccuonanr,noil

AetTeJ'tbHoc'f14, npt4BJrtel(aTb A
t4x peueHriq cf n:rzx
varettauaqecnllfi annap
(orrK-3)

ecTecTBeHHOHayr{Hyro cyrrlHocTb
npo6leu, Bo3Hrrr(arcr{Llx B xone
rpocleccuonaltnoft
AerTeJI6r-IOCTH, ITpHBJreI(aTb Ang
vx petrreFrr4.rr $asuro-
Marenarl.tqecrcaft arnaDar
(orrK-3)

BbrrBJrsTb ecTecTBeHlroHayqHyro
cyruHocrs npo6lena,
BO3HAT(aroullx B XOAe
npoQeccuoualruoit
AetTeJIbIloc'nz, ilp[.IBJreKaTb AJII
I{x perxeHafl cfu:aro-
uarenraruqecxzil annapar
(oiln-3)

MaTeMaTAr{ecl(oe

MoAeJrrzpoBaHrre I]poqeccoB u
o6r,ercron npa6opocrpoeHr,rr Ll

I4x ricc.rreAoBaHuro Ha 6aze
oTaHAapTFtbrx ilar(eToB
aBTOMaTI43HpOBaUHOfO

npOeKTLIpoBaFII4t H

MOAeJrr4poBaTb rrpoqeccbr u
o6rerrrr npu6opocrpoeHprs r{ r4x
uccrreAoBarb Ha 6a:re
cTaHAapTHbrx TIaKeTOB

aBTO MaTr.r3 Ap o B aHH Of O

[po9KTr,rpoBaHa.q 14

caMocro.rrrenbHo pa3pa6orausttx

IOTOBHOCTbIO

MATEMAT?ILIECI.IOM)/

MoAeJIItp0BaiIJI,trc npoqecCoB
o6teKroe npu6opocrltoeHt4t
ux HccJreAoeiar-lt4 ro Ha 6
cTat'IAapTI{t IX [aKe.
ABTOM ATH3I,I]lOBALI J.tO IO

JIEM,

xo,qe

A.tfl
14KO-

aper

l(

oBw
14fl t4

6are
I{ETOB



car\4ocrorreJrbt{o pa3pa6orauHux
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TE O PETI4TIE CKI/IIZ KYP C
Ceruecrp 6

P aage.rr 1. Mareuau4r{ecKr4fi arrnap ar KBaHToBofi MexaHr4Kr4.
Pacnpe4eneHl{e Eo3e-Siturnrefiua I4 oepMri -fiuparca,llpuuqnn llaynn u o6pa3oBar{r4e 30Fr r]
Kpl'icrannax' Itnaccu0LrKar\vtrrBepAblx Ten. floH.rrlrre cocrolHutrv cyneprro3t4rlr{r4 cocro.quurZ n
I(BaHToBoft reopl4l4, Ypanuenae Lllpe4Iaurepa. CraFrAaprHr,re ycno Bkrr Ha Bonr{oByro 6yrucunro,Currcl BonHoBoft rf yHrqzrz.
PasAer 2" OcHoeHble IIoJIor(eHIztI I(BaHTosoit r4exaHLrK:a'ncrarvcrrrqecKort Oz3rrror.flpaeulzt pa6orr,I c ofleparopaMkr. Ceoficrsa nrrHeft]rbrx oneparopoB. -pr,4"a. 

3HaLrer{zr.
llpe4cranneuue oleparopoB Il MarplirIHofi dlopnae, coornolreHuer nL:,nprl4err:HHocre:l.i
fefi:en6epra. Oreparopbl 4lu3l4rrecKl4x BeJrrrq[H. llpanuna r(oMMyrarlr4z. C,reicrneHH],re 6-quraorleparopoB I(oopAl4Harr>r lr nl\4[ynbca. Co6crneunble $-qrrr4 oneparopa ),fJ]oBoro MoN,rer.rra,
flporasnc'/1uaq o'r oleparopa. 3asncallocrb or BpeM eHLr Marpnrr1rbrx 3JreMelrroB
PasAer 3. I]e:nrparu,Hoe rroJre.
3ueprerauecrufi crIeKTp' op6zranrz. flonrrrve oJreKTpoHHofo o6rarca. Cclepuuecrcrz
cl.{a{Merpl4rIllatl rIoreHIIIzaJIbHatI aua. ,{nu>neHlre B KyJroHoBcr(oM rroJre, ,{ucx:perurrfi clexrp,
Boruonue $ysr<qun. Culorunofi crreKTp.
Pa:Ae,u 4. Teopnn no:r,lyuenrafi.
Henrrporr4ennr,rfi cnyuait. Cnyuali 6rusrr.rx yponnefi. Ctytaft Bbrpo)KAer:rzn, Auorraa,rrHrr1i
ecptllerr 3eeuana. 3c] $exr llaurena-Earca. Jlalrerfinrd rT KBaAparuqHrrfi erf rf,;61 Lltrapr<a,



Hecraqzouapuatr reoplzt nosuyqenuft (reropua rtnaHroBr,rx lepexo4on) llocro{HHoe
Bo3MyxleHI4e. Bo:nryrqeHue, repuoAur{ecrc4 3aBr4crqee or BpeMerrfi. Cooruouenue
Heorrpe.qentrnHocTeri sHeprnr-BpeMr. lSepoxTnocrr, nepexoAa B eAl4Hr4r_I)/ EipeN{e,Frr.r.
flpocrefinran MoAenL KnaHrosofi cr4c'reMbr, nsarauo4eftcrnyrorqeft rl Tep\{ooraroN,r,
4nyxyponnenrdl aroM. (reuolreuorofuqecKoe ypaBHeHrze Infi Marpaubr rrror1{oc1u,
Ilpo4oJtt;uoe n rroilepeqFloe BpeMeHa peJIaKcarJar4, Cuexrp lofJrorreHr{r. Cnenrp ro.rJroruer]r4r,
flon.srue o6 o4Hopo Anofr u HeoAHopoAHofi ruzpr.inax yponHerl,

flp anruuecKr{e 3 ardrrrrrfl .

Teua 1. flpaeula pa6orrr c oreparopavru (2u)
Tewa2. Peurettue ypanueHrzfi Lllpe4lurepa. nilfl. rracrr4rlbr B pa3JrlrrrHr,rX cr{JrcBl:,rX rro:u;x(6 .r),
Tena 3" llpanuna KBar-rroBalrusr (4u.).
Terua 4 Qoprr,ranusM Marpr4rlbr rrJrorFrocru (6.r.).

5. OBPA3OIIATEJIbHbIE TEXI{OJIOI'T4I4I
5.1. AlclunHbre n rrrrrepaKTuBHbre {opntr o6y'-renun.

C: qerblo Soplruponauwr Lr pa3Br4Tr4rr npocfeccnoHaJrbHbrx HaBr,r[(oB cryAe]rroR B
yue6Hon't [poqecce zcnonb3yloro.f, aKTIIBHETe rr r4HTepaKTr4BFrr)re cfopl,mr rrp,oDeAeHrl s sansrruii 3
corleral{l4I4 c BHeayAl4ropuoil pa6oroft: KoHTponF,Hrre ayArzropr{bre pa6orr,r, urr,U4BLt;,g.ya.rrbHbre
4oMarur{r4e pa6our.

tC6lena sanxruit, [poBoArIMr,IX B rrrrrepar(:fr4BHbrx c[opvax, cocraBJrrer. 2'/ qacon (500/6),
r(oHTpo.rrbHrte pa6orr,r 6 .racos na la6oparopHr,D( 3aHrrl4rx.
5.2. CanrocrorrreJrbuaa pa6ora cryAernroB.

CavocrosreJlbllatl (nHeay4Iaropnar) pa6ora cry.4eHToB BK.lrroqae,r 3ar(perrreHrze
Teoper?Iqecl(ofo Marepl4ana ilpv floAroroBKe r( BbrrroJrHeHVIO KOHTpOrl6rrbx sa\antttit,
cocraBr.eHl4e KoHcrIeI(Ta lelcqufr I]o [peAno)Kel]rrErM TeMaM. Ocnona c?Mocrc.{,Te,ntuoj;t pa6oru -
I43yqeHI4e nl4Teparypbl rlo peI(oMeHAOBaHHbrM rrcrorrHl4KaM r4 KOlrc[eI(T]' rer(uufi, perueHr.re
BbIAaI-IHLIX 3anaq.
5.3. Mynrr,ruueguliusre rexHo Jr o rr,ru o 6yu euul.

Ilexo'ropr're Ir3 JIeI{q[oHlIbIX n na6oparo]lrrbx satts'tu,it npoBoArlc tr t\ t]LrAe npeseuraqniiB Mynrbrl4rte4zfiuofi aynLrropuv (uauparraep, ayil. 430-3, 420-3) o [crroJrb3c)Bar;r4(]M
ItoMrlbrc'llepl{oro IIpoeKropa. CryaeHTaM rlpeAocraBn-flerc-s KoMnbrorepurrfi r<ypc lercqnii.
5. 4 JIex qr,rrr rrprlrJra ru erlHr,rx cu eqrr aJrlr cr,oB.

I3 parralcax y're6uoro Kypca rlJlaHlzpylolcrr Jrer(urTr4 npr4rJralueHnbD( 
'fleurraJrr4croB 

r.I3
Wuwuqy"ra crer(rpocKonun PAFI (r.Mocr<na).
5.5. PerlurHroBafl crccreMa o6y.reuun

Peitrrznr-roHTponb npoBolllrrct rpu pu,a 3a ceMecrp. ou ilpe)ArroJrafae-r ouer1j{(y
cyMMapHbIX 6anlloe no cneAyIouII4M cocraBrrr:oull4\{: 6zuurr Ha r(olrrpoJrrrjr)rx 3ag.f,Tl4rx;
KaqecTBo BI'IIIOJII-IeHIZ.tr AOMaIIIHI{X TIzIIoBbIX s4\aHUia, paCCMaTpI4BaeMEIX FIzl [par{Ttrqecr(r4x
3aHfl'Ildflx. Pacupe4enerrue 6anttoB rlo I(oI{TponbHbrM MepolputrrrrflM orlpeAe,ruercr Jrer(TolloM.
BeAyrrlr4 M Arz Crlr4nnr.iHy.

6. OqEHOTTHLIE CPEACTBA niltl TEKyTIIE|-O KOH'r'POJlt
YCTIEBAEMOCTI4, IIPOME}ITYTOTIHOIZ ATTECTAIWIa tto ptTOfA,M
OCIIOEHI4fI AITICIII{ilJMHI,I VI yLIEEHO-ME'I'OIII4IIECKOTE
OE E CIIELIEHI4E CAM O CT O'ITE JIT, H O IZ PAE O TbI CTyIT]TI.T OB

lienyrqzfi KoHTponb ycrleBaellocrrr npoBoAr4lc-s rro BceM BrzAaM saurrrzit (] [olorrh3oBar-rr4c)A,r
peftraur,onofi. cucreur,r.
5.1 . 3rc:rauenaquonnrre nonpocr,r

1. CsoitcrBarz:n6eproBanpocrpaHcrBa,
2, Oneparop e ruls6eproBoM rrpocrpaucrBe.
3 ' floumne cocrotHl4t I(naHToBo-Mexanz.recnofi oI4 creMbl, r:Iucrlle) t4 cMoIrr&FIIJI:Ig

cocTorIHI4t.
4. llpanr.ina pa6oru c oreparopaMr4.



5. Csoftcrna lnnefinrrx o[eparopoB.
6. Br,rquclerr"e cpeAHrcx sna.{eHr.rfi dtusnuecr<ux BeJrrzrrr{H,
7. Br,tpaltenue oneparopoB KoopAI,IHarbr rd r.rM[yft,ca R r(oopArr]rarHoM rd r.rNrrryJrbcro^,r

npeAcTaBner]I,I.sx.

Br'Ipaltenufl' AIrfl orleparopoB I(aHermrrecrcofi, noreHrlrraJrr,noft :n,opfrrl4, oleparopa
la.ruzltro n a qacrI4 r lbr B n oreHIIIr ?ulb lroM rr o Jre.
Oreparop oBonrorlut4.
Mol'tenr KoJIIzqecrBa ABITII(eHI4s. Co6creeFrHEre qtrcJra oneparop{:)B KBaApar a u z-
IIp o el(uril4 M o M e HTa K O Jlr4qe CTB A ilBLrilterfu f .

op6urarmHrrfi voue'r r(orfiqecrtsa AB []r(eHr{r. Malpzurr llavrn.
I]ourpalruoe roJre,

[nnrreuue qacrr4rlbr B u,eHTpanbr{oM rroJre" 3uepreruuecrufr cr]el(Tr].
[nuxenue B KyJroHoBcr(oM rroJre.
cergb xsaHrosofi MexaHrzlo4 c Krtrccuqecrcoft nexauaroit
Teoprzn n osuyrqenr.rft .

Bapuaqnounr,re MeroAbr B KBaHTosoft MexanzKe.
P aclp e4enenae E os e-3fi nurrefi n a u @ epwu-[upaxa
llprauqzn llayna u o6pa:onaHr4e 3or{ B Kpr4craJrJrax.
Itl accu Srarcarlr4r rBepAbx reJr.

8.

9.

10.

11.

12,
1alJ.

14.

15"

IO.

17.
18.
1g

20.
21.
22.

^azJ,
1A

25.
26,
27,
28.
29.

llorrrtrrle cocrorHrrfl u cy[eplo3u qrza cocronHrzit
Ypanuenne IIIp e4zHrepa. CrauAaprHbre ycnoBr4,
CMrrcr eorHoeofi $yurcqnv.
C o ornoueHr,re HeorpeAeJreHHo creft f eit:r eH6 epra.
Ar-rovalumffi e cf Q ercr 3 eeuana.
Jlunefisr,fi rr KBaAparr4.{nrdt srf cfercr lllrapna.
[eyxypoeueebrft arola.
Q EHOMCHOIOIZqECKOC YPABHEHV E AN'I MATPI{I]LI NJIOTHO CTI4.
llpo4olruoe u rrotlepeqHoe BpeMe]Ia penaKcauuu, Cnexrp rrofJro[IeFrr4rr^

3Hepfr,rr.r, oIepaTopa

B rtear-rroBoil reopua.
I{a BonHoByro cpynxqu ro.

Cnexrp
rIor,IIou]eHrr'I,

30. flonnrne o6 oAuopo/rFroft u neoAnopo4nofi [rr4prr'ax yponnefr.

6.2.B0rI
Peiirunr-ronl.po,rrr, J\! 1

1. Cnoficrna rurrr6eproBa rrpo
2. Oneparop n rulr6eproBoM npoo,rpaHcrBe.
3 ' I]ou.s:rue cocrotHlls KBaHToBo-Mexauaqecr<ofi oLr creMbr, qzcrbre n cMeuraHHrrre

cocTc).sHLI'I.

4, Bb*{r't creul4e cpeAHvx snaqenufi drzsuueclrax BeJrrrrrr4H.
5. flpanuna pa6orrr c oreparopaMrr.
6. Cnoficrsa rulsefiurrx oneparopoB.
7 . Coorsonrer{r4e Heo[peAeJrer-rHocrefi FeftseH 6epra.
8' rirrpancenze oleparopoB KoopAlrHar'r Lr rzMnynbca B KoopAuHarrH,ca4 r.r r4Mrry.rrLcHoM

npeAcTaBneHvrflx.

P elirunr-ror{rp o,rrr, J\! 2
1' Eiupaxce'atr rilfl o[eparopoB r(aHerr4rrecxofi, norenuualrnofr

I-'a nnu.nrroHa qacrr,rqbr B rroreHuv aJrbuoM r r oJre,
Oneparop oB o Jrrorlr4rr,

Molreur I(oJIIrqecrBa ABI4)I(eHIr.f,. Co6crneHnrre qlrcJra oleparopoB I(rraApara rr ,a-
flp o eIfl lrl 14 M O M e HTa r(o Jrl{qe cTB a nBtr>Ke]d^n rr "

ctp 6urzurl urrfi rra o rrr enr r(o Jrrrq e cTB a IJBk|)rrcH; LM. M arp u u u lI avlu .
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rroAroTOBKlI

Pa6ouyro rporpaMMy co craBrzJr

Peqeuseur

flp o rp avrrvr a p ac cMoTp eHA V O4O 6p eu a Ha 3 ac e AaHLrkr xa(fespu OuIIM

xa$eapoft
Apaxennu C.M.

Pa6o'ra{ [porpaMMa paccMorpeua u oro6peua Ha 3ace&allrv yve6uo-ueroAr.rsecKo i,t t<otvruccuu
HarrpaBneH"U

llpelc elareJrb KoMr4ccr4 r{
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PAF OIIEfr IIP OIPAMMbI AII CUKITIJII{HbI
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flporonol 3acenalutrrca0e4prr Ns / o.t
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Pa6o.{ar [porpaMMa o4o6peua ua
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y.re6Hrrft ro4
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3ane4yrorqufi xa0eapofi

Pa6oqas nporpaMMa oAo6pena Ha

Ilpotoxon 3ace1alprs, r<aQegprr J\|l

JIPICT TIEP E YTI} EP }I{AE HI4g
PAE OIIEII TIP O TPAMMbI AIICUI4IIJII4HbI

yue6Hufi ro4

3aeeAyrouafi r<a$eapofi

Pa6oqa.s [porpaMMa ogo6peHa ua

flpororor 3aceAaHns xa$e4pu J{s

yve6urrft ro4
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