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1. UEJTII OCBOEIIUA ilncl\r4 IIJI,IHbI
I{enrua ocBoeHl4fl AI'IcIII{I.III4HrI rrpnrc.naAHafl MexaHuKa.,r]Brsrorcf,: rd3ivr,re
ORA}rIIq It l.rqnuATD zr-rrar '^m'?YI4CCJIeAOBaHUS' v pacqera KzHeMarr.rqec,Kr4x r,r Ar,rFraMr4qecKr.rx xapatKTepLrcrr,rK

MexaHI{3MoB, MeroAoB pacqera Ha [poqHocrb rI xecrKoc.rb r][][ToB6rx :)'eMe
KoHcrpyKrlzfi. @opnaupoBaHr{e y cryAeHTon sHaHraft ocHoB reopr4ra, pacqera,
TI4TIOBbIX gJIeMeHTOB pa3JII4qHhIX MexaHIr3uj' P.lrJrl4rrHbrx MexaH]tr3

2. MECTO ilIrjC
,{ucqrannzna <llpurna4Harr MexaHr{t

rlnaHa rroAforoBKr,r 6arananpon u o6ecneu
lI MareMarzKoft, [pI'IMeHflt MareMarl4rlecxnft antri]par K orrucaHuK) r,I Lt:lyr{egr,r6)lnleEIafr, II, BO-ETopbx, MeXIy ecTecTBeHHoHayqHbIMr{ .4lrct(ufln}rr{aMl{ lI 06rqe'ex.e[eq[iur6HbrMr,I 4I,rCq[nJrrIHaMH.

Koa OopurapyeMbrx
xonauerentllrft

otrK-1
cnoco6en perrarb

3aAaqu
npo@ecczouanrnofi

AetTenbHoc:fl,I Ha
ocHoBe IrpaMeHeHI{t

ecTecTB eHHOHiIyIrHbIx
z o6lleraHxenepHbrx

3uanlnit, M€Tro,4oM

MATCMATI4IICOKOIO

aHNrm3avr

Vacru.rHoe
ocBoeHI{e

KOMTIETEHUI4II

3narr:
- 3aKOFr6r vr [pprHrlPrnbr
ALICIII4IIIIIH, MeTOAbI MaTeMa:tUqeC
MOAenr{poBarrwfl.

Ylrerr:
- rlcfronb3orarr SmsnvecKlae 3ar:oHbr I{ rrl
cnoeft npoQeccr.rona'rtrrrofi 4erre:nnoc,hn.

Blaaerr:

- OCHOBHbI€ npl{Hqlrlllr TeXHr.rqeCKr4
npoQeccnona-rrrHo.fi Ae.a.rertrHoct l,r.

Vnrerr:
orleHr4Bar6 rro Kpr4repr,rf,M e{lSr

Segonacn,clcra rexHlrqecK[re peureHl4r.
B.na4ers:

- MeToAaMr,r alJalru3a m KOH
Texur,rqecKux peurenr.rfi .

OIIK-5
cnoco6eu [puHr.rMar6

o6ocnonaHurre
TEXHI4qECKlIE

pelIeHLIs B

npo(peccuonalrnofi
AegTeJrbHOCTI,r,

n116zparr;
s([Sercranurre z

6esonacurre
TEXH}IqECKPIE

cpeAcTBa H

TEXHOJIOT}II4

rfactz.{Hoe

ocB0eHr4e

KOMIIE)TEHIII{I4

OIIK-7
cnoco6eH

rrpoeKTHpoBarb rd

corrpoBox,{aTb
IIporr3BOAcTBO

TEXH}IqECKPIX

tlacra.moe

ocB0eHve
KOMIIE'TEHIII,I14

MeToAoB

brx BEAoB

Ir9HhIx
r,rp0BaHr{rr

y*re6uoro

{ruszrxoft
]qIECKI{X

MVI U

llpepernrEsrrrbr ArdcrlurrrJrr,rHBr: MareMiITr.IKa, srasurca, TeopernqecKafl MexaH

3 " IIJIAHII PYEMbIE PE3 YJIb TATbI OBY-TIEII UN TO AVIClllanrapyeuble p$yJlbtamr o6yveuLrr no Ar4:orlrmnlrHe, coolsecdnsrre cpe3ynbraraMr.r (f, cBoeHrrr OIOII :

IJlrranzpyerrabre pe3yJr6Tarr,r o6y.ien
Arrcqarrnr{He, xapaKTeprasylorqup e

(popnauponan r.r.rr KoMrrerenuzfi (
OCBOeH}IS KOrMleTeHUI4Id

3na'rr:

C)

bI

JrqHFrx
v;34 tI

gIbIX

- rrpr4KJra,4Hbre nporpaMMbr u
aBTOt\4aTrr:ilIpoBaHHOrO tpoe$Tr4
I4c[oJrmyeMhre rrpa peuer{rlr{ znxcenepril,x

Yuerr:



OObeKTOB. CI{CTeM LI

IlpoqeccoB B O6racTr.r
HAHOTEXHOJIOII{fr II
Mr.rKpocr{cTeMHOfi

TeXHLIrJ4

- I4cIIoJIlb3oBaTb nprrKJraArrbre Ilporpalr
aBToMa'IH3rrpoBarrHoro npoeKrr.rp(
perrreHr4 rr r.rHxeHepHbrx 3aAaq.

Blaaerr:
- MeT0.4r{Ka},rr4 rrpoeKTI4poBa[prfl
o6rexron, crlcleM vr flpoqeccon
HaHOTeXHOnOIUfi I{ MI,IKnocEcreuHn#

rMbt:
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E

ipeAoTBa

rpu

nqecFr,rx

oSnacrr4
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VI LI

AAMI,I

IAEIVIE

IIK-1
Cnoco6eu

rrpoBoArrrb {rnsnro-
MATEMATI4qECKOE

MOAenr{poBaHVe

rrccJreAyeMbrx

IIpoqeccoB
HAIIOTEXHOJION{I{ II
o6rexros HilHo- I,I

MI,IKpOCrICTervtrOfi

TEXHI4KIiI C

IICIIOJIb3OBaHLIeM

coBpeMeHlFlhrx

KOMn6rcTepHbfx
TexHoJIorI4ft

r{acrzqHoe

ocBoeHI4e

KOMIIETEHIII4TI

3narr:
- (fu:uuecxr{e r.r r\fareMarTrqe()Kr{e 3a"R:

Qusr.lvecrrEx rrpoqeccoB, Jrexarqul
lplrurlr,rrroB AeftcrBftr o6rerlon nan<:
Mr,IKpocllcrerrauofi TexHrdKla.

Yuerr:
- pemaTb 3a4al{v, I4ClOJIb3OBa.:fb M€l
alnapaT V qucfieHHhre MeTO,nbI KC

MoAenr4poBaHnf, o6renloe ltarror(;
Ml,rKpocllcreMnofi TexFrr4rcr,r.

B.na.qerr:
- MaTeMaTVqecKIrM arrlapaToM
KoMrrbrorepHbrx rexHo:roruft rJUr Mr
o6renro.s HaHorexHoJrorl4l4 kr MIII
TCXHI{KII,

O}IbI

?t



4" OBbiiMr tr cTpyKTypA ArrcqurrJrr4Hhr

Tpy4oenaxocrb.ryrcrlr4rrJrrrrrbrcocraBffer 5___saqerHrxe,4uHr.ru, ru0

4'1' crpynrypa ArrcqnrrJrr{Hbr no pa3AeJraM r,r BrrAaur yve6'oft p:i6

Harnaenosanr,r e r eu prJ ustu
pas4elon/rerr,t
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TEOPItfl
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MAruI,IH

r(()HTpOJIb

{rrrauuve cx uit analus u

(:o.nTpoJrb

Pacr.f, xeHl,re u cxarl{e.

li"T"*

Ocnosrtre rroHrilf r{rr.
3rarnr npoeKr4poBitHr4r r.r

Mexarurrecx"" n"pr.qa.I".

flapauerpu r,r

KoHcrpyKur{r,r
MexaHlFrecKrD( nepeAarr.

Kpurepuz



4.2. C a gepxaHr{e Jre KrIHoHHbrx 3anff lHfi no AucunrrJrrrHe

Kunenaarzqecr[fi aHaJu,r3 MexaHr43Ma:: rleJrr.r, 3warrr4 r{ MejTolbr. fpat}oananur
KplHeMarl{qeoKoro aHarllrca. llocrpoenue rIJIaHa uonoNenafi rryuru"gru.. llocr

_ cKogo_creft . IlocrpoeHr.re rrJraHon yclcopeHnft .

Teua 1 .2. [nnasun'recr,nfi aHa.,rr3 n c[nclsofr pac.re,r MexaHr43MoB.
,{unauu.recx:utfi. auanu3 MexaHH3Mon. l3aAaqr4 r4ocne,rloB aHufl. Cr.ulsr, 4eiicrnyrriMexaHI'I3Ma. .{aHarral4.qecKue MoAeJIr{ MexaHr,r3MoB vr Marrnr{.rt.(nocre4onarrllrrrocrr) r4ccneAoBaHrr, ,zIBrDKeHr.Trr Me)<aHrr:]MoB noAflprane4eHae Macc v cvrrr. ypanHenre r;Br{xeHrs,."u""rru 1ru-i""",j J'i.r#u"r,"
Mexanu-{ecK.Lre xapaKTeprz cr,r4Kr,r MarrrrrH.rvrw^qrzr.le\/l.r4tr x4paKTgpl4 OI,I4KI,I MaIIIIIH.
cunoeoft par;ver Mexa'r{3Mon. 3agaur,r r4 Mero,4r4Ka clrJ'oBoro pacudra. oujHHepqulr' cznonoft pac.r€r cr,arr.rrrecKr{ o,,peAe r{MrbD( Mexarrr,r3MoB. cniMexaHr.I3Ma M eToAOM rrJraHoB.

ryplrofo
:lMoll flo

K'nypEoro

tt uero,4
TUIAHOB

::iBeHb.[

CXEMA

EM CI4JI.

HI4E CI{JI

AHAJII{3

rrlpeAen

IlX

'tr Ma

ffi";;#,*J;#.
Tlcnrrranur MrareplranoB Ha pacrr xeur.lre. cxarrre,
MexanH'recKue xapaKTepIdorI'IKLI Merrepr{'noB: rrpeAeJL [ponopqvorr,JrbHperlplyIIpyfOCTI{, [peAeJI TeKyqeCTII, Ilp,e,neff rTnorrHoc f{, TpAl.nnn.m ., -^^,f.,-fTn--r^ -oo'.,{onycr<aerrabre Harrprx errkrfl. rn 3arrac6r np
Pac.rerrr Ha []porrHoctr ra Nec:rKocrb.

Ter'rra 2.3 . Kpy.reHne. rlucrsrft c,trBr4r.
KpyueHae. OcnosHue rroHrras. Bnyrpre
lpr,r Kpyqeunz. llocrpoeHr,re gnrop BHyl

_ 9ncrrrfi cABrrr. .{e(foprraaq^ npi "4,Terraa 2.4.Usrud nprMoro 6pyca.

f:r:L6 tlr_s lr gru6 o lB. p ar rr,r o u alru sre Q oprrrbr r o r ep euHbrx ceqeu nft tnpn
* 6zuror H orroprrhre._p_eaKrrr.r T,".;;;;;*;;;Hfi#; ;;T#ffitJ,:f:1:Pargel 3. AEiAJII,I MA 

uuuvPU*ll1bri\ ur4Jr 14 r3r'uozuolqz)f MAI

Teua 3 ' 1 ' ocuon'Hble [oHsrIas. Sran sr lpoeKTr{po Ba'vr.fl.rd x:oH crpyr4poBa'rd,{ Maro-a' .ocnosHrre rIOrH-flT1I.f,. K.naccu(pzrallr{f, Aerurnefi z yanon oornqero Ha3HarreHn.s, I

;:ffi|tr 
pa6rcrocnoco6nocrra u Pac'r€ra Aeraneft Marrrr4H. o6nrne npraHrrr{xu fp.

KOOTb

}I(EHI,I'

()ruopnr

IIEOKIIC

:ry(5rbn

_ Srap_r rpoeKTr4po BaHufl r4 Kor{crpyr{por
T etv,a 3 .2. Mexariz.recKr4e nepeAaqz. feona

OcnosHrre BlrAbI MexaHI{qecKI{x [e
cooTHorrreH}rr B [epeAatrax.
Kparrcze cBeAeHrrr r{3 r,eoMerptrr4 u ri
sy6varrrx rrepe)raq.

Teiraa 3.3. flaparraeTpbr r.r KorrcrpyKur{r,r MexrI^-^-flapauerpu 14 rcoHcrpyKrl w,rrrr4.ru*rprrrrocKr{x sy6.la*rx [epeAaq. Bra4r;r pas



4.3. Co4epxaHne [p:rKTr.rqecKr{x 3anqruft no ArrcuurrJrrrHe

Pas4e.n 1. TEOpI{fl MEXAHII3MOIT I,I MAIIII4H.
Tenta 1' 1' Bnegeune. crpymypnrrfi ananus. K'Her\4arz.rec*zfr a*arrLrs.

S3{y_ry,rfi ananus r{ cr4rrre3 Mexarrr43Mon (2 .rac.).
Kranervraru.recxrtft aHaJrr.r3 MexaHr.r3Mo e (2 -rac),

Kpzreprv pa6orocnoco6uocrra ra pacvdra sy6varrx [eperaq.
XI{MI4K

Terraa 3.4 
trtta sY6r'en'

Balrr arepuanrr BaJroB rr. oceii.ycraJrocrHyro flpoqHocru, x€crxocrb ]r 
""6poycrofiqfisocrr.llo4nrunnuKr4 Kaqenlrfl . flo4mr.runr{Krr cKoJrbxeHIa.s.

Tenaa 1 .2. [wuav*recKaft arraJr]rs rr cr,rJrroBoft pac.rtlr MexaHrr3MoB.
Cunonoft aH,aJrrd3 MexaHrl3Mon (2 uac,.).

Pas4e.n 2. COilPOTTIBJIEHTaE n,minPI{AJIoB.
Teua 2' 1' ocn'n'Bre rroHrrr4s. pacrsNe .Hvre ucxarr{e. 3arcon fyxa.MeroA ceqenufi. rlpa-nnna olpeAeJreH.ar r{ rrocrpoeHz.a enrop Br{)(2 uac.).

flpovnocm u xdcrrocru rtpnr pacrsxc elurlurcxa.Tru4
T ela 2.3. Kpy.reuue. rlacrrrft .o"".,

flpounocrr u x€c-rlco_clb rrpu KpyrreHrra (2 uac).
Pas4en 3. AETAJITI MAIIIi4H..

le I4IIECICAII

Tmuonoft

(2 uac.).

r0H

40.

4. 4. C o gepr(aHrre .ta6op aropHbrx 3 aHfl Tlrii no ArrcqrrnJrnrre

B,T4 MAIIIIIH.
antls. KuueMarr4qecKnfi analzg.
hr r4 crpyKTypHrrfi aHaJrr,r3 MexiaHr{3MoB
nonofi paouer Mexar{r43MoB.onrruanr'oe [poeKTrrpoBa'Dre Kr.rHeM arr4qecrcoft qefiz [prrBo4a rra 6a:epeAyKropa (4 uac.).

Par4e;r 3. AETAJIII MAIUI,IH.

I'IccneAosaHrler xapaKTepI'IcrI{K noAlrl}rrrH}rKa KaqeH,u.s B 3aBr4cl'Mocrl,r o,, rrp'Bparqarcqero MoMeHT a (4,rac.)

(2

ATT qirTPro

rFitclcTIir



5. OEPA3OB,ATEJIbH hIE TEXHOJIOTUilJI TIYI

"t"If.:TH::.T:,:TT:-T-rilro,nproouananMexaHr4ril)aorrorbsyrorc 
jE

;;;;;ff#:T;T"? c qllrMeHeH.lre

- flpnnaeHe'rre r.rMr{raqr.roHHbx uo4enefi (reua Jrlb 1.1, 2.4,3.2);- Pas6op KoHKperHhrfi czryaqa[ (renaJrlb 2.3,3.4).

6. OIIN]HOqH'IE CPEACTB A TJIflTEKYIIIEIO KOHTP
YCTIEBAEMO C'TI', IIP OMEXYTOqHOII ATTE C] TAIINU NO

O CB O EH Ug TNCIIWIJI}IHIJ II YTIE I;HO -MX] T OIIN qE CK O E C)
cAMOCTOfl TEJrbHofr pABOThr cTyAEtrToE6'l' oueHorrHbre cpeAcr*a Ars reKyo.€ro KoHTporq yc'eBaeMocr'

n"""*Xrlr:"^:tr#i, 
r:pz peftruufa-Kou'rpons sua.Hr.rfi cry,4eHroB B cpoKr4, rri

iinrnr-xonrpo.nr J\b I
lraJrr{g. Kunelraruq ecrcr.rfi aHaJrrr3.
rlt4 oHanbHOMy HzuHa.qeHr4ro.
3iMa. ycnoBftrre odogu aqenus..

1 KnacczQuKaqlrr KuHeMarr{qecKr4x rrap ro BuAy krrrmcJry cnqsefr.5. KnacczsuKarlru KaHeMarr4qecKr4x qeneft. rlpzne4are [pr4MepH cxeM.6. Ocnonurre
a A rl43MOB.t. uTpyKTypH 

,8. Prrqaxnr,re
)cHoBIthIX BrarAlC)B.

9 " I{ern, 3aAaqlr LI Me'oAhr Kr.IHeMarrz qecKoro aL[.arwgaMexarrr43MoB.
e,MaTaqeCKOIO aHaJII4 3& MeXO[II43MO ]t.
lnarroB cropocreft z ycnopeHufi.
lJraua nonoNennft.
,nonofi pacudr MexaHH3MoB.

1 3. luuaunrecrzfi alaJrvrsl,rexanr{3Mc,n. lleni n sa;raqn.
14' Knaccz$urcaqr'rx ca.lr, 4eiicrByrorqzx Ha 3BeHr,[ MexaH?BMa.
15. lvnau[qecrue MoAenr{ Mexa]rr43MoB Lr Marlr,rH.
1 6. llocne4oBareJrbHocrb Arrrr'Mr4 qec*oro a'aJrasa MexaHri 3Mo*.
17 ' fTpunehe'lle Macc v avfir rB ALrr{aMr4rrecKoM arraJrr,r3e MexaHrr3MoB.1!' vpanHeHrrrr ABTDK.HT'r' MexaHr43Ma o xecrrzuu 3BeH.b-,rMr{.
19. 9ac'*re o,.yqan Qop^au ypanneur.ft ABr.rxeHr4s MexaHrr3Ma c xdcrxaMv sn

tlHbIX u

rIr,roHHO

.D,UKa I4X

peTHbIX

)T

lD pl

My*taue4rafiurre TexHoJro.r4r,I qlr,rMeHsroror rrpr4 qr,eHlrr.ar rerqzffi .Jlerqaz u npa*TuqeoK,oe 3a.r*Tvrfl fro Teoper]zqecr(ou Mexar[rK€)conpoBoxrarorcfl 60nrruuu KoruqecrBo [pr'MepoB [pr4Krar*brx 3aAaq. fanonaspelrreHll{ npeAycMarplIBaer aHirJrlr3 
" p*6op 

"r, 
o"""ua HaKO[JreHHOro oIIcaryaqaft, KorfopBre n npo$eccvonansnoft 4."r.o"*ocrz o6y.1ilolrr4xcrr *":j:tnpLrHgrlrg. aHilIorrlrlHrx peruenzfr. 'vvr' vuJ'1'ar.'x-{laxstt MoryT

Mero4 u*ruBlrryanbHoro o6y.renrax np'MeHrero, Era rrJraHoBbrx e);;d:"";#iiili,f#:pexr4Me co6eceAos aHrrs.



20.
2L r,r Marlr.rH.

?? ffiY:"";^T*Hrrzn 
llanam'ePa'

23. racrnsre cilyqav olpeAeJre'r'r | )pr\rrt4[p[ orrJro]roM aHarr24. Cunoaofi pac.rer crarlrqecKla ol r3MoB.25. flocneloBareJrbgocrb cr4JroBoro l Mero,aoM [naHoB.

#H;T :ff""#: lt"r"o' r.yrca.
r crpyKType [por]Hocruofr na4€tr]rocrr4.
c. Oco6eunocrra.
,JroqKa. Oco6eHnocrr,r.
eHr.Lrr MaTepI4aJIOB.
qefi crnyrorqr{x Ha Teno.
re cr{JroBbre Qarropr;r.
Ka.

JJ.
34. u, XaparrepHBre rorrKz a yonoBr{jr nosufz

35. rs BHyrpenHr,rx cr4JroBrx Qanropon.
2.A Harpy3OK.
3 6. 7-luuycxaeMhre HanprxeHru MareprraJloB.
3 7 . 

^3atacr rTpoqHocrr,r Ma rcpzarroB.
Tenra 2'2 -vrcnstraH's Marep[aJron. t[sH6r'bre MexaHrrqecKr{e xapa*Teprrq.rn

3 8' Knaccra (f uxaqux MexaH[qeoKrrx ,ncn'rr aaufr . o ro6eruuocr,.
39. . 

--_--*-"-J.. vevvw4nuvrlul.

40. r,rx MaTepr4 aJroB.

41. oBr4, n oco6enaocru.

42.r4cn'ra'vrs, ,,acxarr4e.A"r,.o"r,ffi"*t;;;:I4xapaKrepvt'crLrKtt'
43' ocuos'bre MexaH'rqec*r.re xapaxr,epHcrr{Kr4. onpe4e::reHux r,r rpopnaym,r.44. Tnep4oc;rr. V4apu* 

"orno."l.Teua 2.3 - Kpyveune. Vlrcrrrfi cnsrr.
4 5. {es op M: awLr, Bo3Hr4Karour4 e [pr4 KpyqeHur^. o*ronHrre lpeA[ochrn Kr4.46' onpe4eJre'rre KacareJrb rrbrx Harrpr'reHrr fi npu*pyqe' ur4.

T4 qI1ICTOM C,]IBI{rE,

orrcrpyKrlr{t Ha cnnzr..

_lU. 
tsHytpenHrre cIiJIoEbIe Sanrcrprr, Aedoonaannrr rr rrn'r,.sw.Aur:c nn', ..^^--R^

Teua 3.1 - ocnoBHbre.ro*,"r"". glu
57. KnaccrzSurcaqua 4era-nelt n c6o

E KOMNOHEHTbI.

I,l:poBaHr.rs ! erzurefi MarlErr.
codnocra H llacv€ra 4eraneft Marrrr4rr.
kr.

gKOHOMI4I4.

eeionanr.rs.

cTeMt rTrln\r^y^D
Teil'- t.z - ryrex.dHnqecKue nepegaVn. Ie

65. Mexannqecr[e [epeAaqr4. Onpe4e.r



0KAX rlepeAaq B Marr]
epeAarr. 

mn'('

.. Ha^gna.reuze. Ilpr,rnreneHr{e.

EU. .Lllar Lr MoAynb sy6ren. Onpe4elenne. pasnosrrAuoc,r[.
81. Mero4,6r r,r3foToBJreHzrr ry6"ur"r, nepeAarr.
82.
83.
94. a3HoBprAHocTH.

8 5 . cv nu B 3 arr err_eHraz x. c os y6bx qanr.rHApr,ffi?t#il:t^:tr"
19 Y*"prarrhr sy6uamx.r.p.ou". .klx nu6op.87. Baau TepMr{qecKofi o6pa6orxv. Oco6enuocrr4.88. lonycKaeMhre Hanpsxeur.rx n syOvarurx [epeAaqax.89. Pexarvrrl Harpyxen[, rrepe.t1aq.
90. Brn4rr pa3pyrreHLrr{ sy6ren. Oco6euuoc:rv.

uu pa6oro cnoco 6no crfi q]rfi4uAprqecK.fix ]repeAa.rr".T 
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