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fI O.g C H I,IT E TbHA-fl 3 A [II,I C KA
Ilenu u 3aAaqH yue6Hofi AucqHrIJrHHbI
Ifelrro y.re6nofi AucqurrJrunbr <<OcsoBbr reop uu ryp6yneHrHoro rlepeHoca))

sBJrflercfl SopnrnpoBaH14e uerrbHoro reoperl,IqecKoro npeAcraBJIeHI,Ir o ponz v

frnsu.recKr,rx MexaHr43Max ryp6yireHTHoro ABr4xeHI4.fl, cnoco6ax MareMarl4r{ecKoro

ollvcaHl,lfl, v coBpeMeHHbIX MeToAax pelUeHHfl Hayr{Ho-I4ccneAoBaTeJIbcKI4x L\

npr,rKnaAHbrx 3aAaq ryp6yneHTHoro ilepeHoca.
3aAaqn yue6uo it l.vtctlurll4Hbl :

- H3yqeHr4e Sr,rsuuecKHX MexaHH3MoB 14 rrpoueccoB, onpeAenflrctrll4x flBJIeHVfl

ryp6yneHrHoro repeHoca,

- H3yr{eHr,re ocHoBHrrx Qnsr4Ko-MareMarr4rrecKr4x npI4HuI4noB 14 rIoAXoAoB Anfl
orrr4caH un ryp6yneHTHoro IIepeHoca;

- r43yrreHr4e MoAeneit ryp6yJreHTHo crvr, ycnoBI4it ux npI4MeHI4Mocrl4;

SopnrrapoBaHr4e yrr,lenuft v HaBbrKoB IrpI4MeH enufl, 3aKoHoB vr nlo4elefi
Typ6yneHTHocrvr trpvr perxeHr,rr4 HayrrHo-HccJreAoBareJIbcKI4x H rIpaKTI4qecKI4x 3aAarl

MexaHHKH )KI'IJIKOCTLI I4 fa3a.
Mecro yve6nofi Aucqn[Jrtrrrbt B cr4creMe IroAroroBKI4 cIIeIII4aJIHcra c BsIcITIHM

o6pasonaHI,IeM.
Vqe6naq Ar4cur4rrJrr4Ha orHocr4Tcfl K rIr,IKny AI4ctlI4rIJII{H cneIII4aIrv3alllala

KoM rr oHeHTa y qpe)KA erufl BbI ctrI ero o 6p aso BaH I,Ifl .

Ancupru lv:na <<Ocuoebr reopr4t'r ryp6yneHTHoro fiepeHoca) cBq3aHa c

paccMorpeHneM ocHoBHbrx rroH s'rufi n ycrofirrr4Bblx npeAcraereHlaft o csoilcrBax 14

3aKoHoMepHocrsx ryp6yneHTHbrx ilpoueccoB vr lnreunfr, cBt3aHHbIX c

4VHaM:nqecKr4M cocrorHueM pa3nr4r{Hbrx xnAxocrefi v ra3oB. Taxue 3naHlar,

6azupytorcr Ha noAxolax H rroJroxeHr4flx MexaHI4KI4 cIIJIotTIHbIX cpe.q KaK HayqHofo

HarrpaBn eHufl Qu:raxra, a pe[raeMbre 3a1a,uv - Ha MeroAax MareMarl4qecKoro otII4 caHnfl,

AnHa}/IZITIeCKO|O IIOBeIeHVfl,I4CCneAyeMbIX CHCTeM, a TarcKe MeTOIaX KOMIIbIOTepHO|O

MoAenr4poBaHr4 fl, v anarrul:,a SusrauecKr4x npoqeccoB. f.awuat At4 cIIuil lrvHa onvpaerc.fl

vr r4crroJrb3yer 3HaHr4q paHee r43yrraeMbrx Ar,rcrIr4rrJILIH: <MareMarl4rrecxuft aHaJII43)),

<OcHosbr MexaHr,rKH crrJroruHbrx cpeA)), ,,AprSSepeHIII4aJIbHbIe ypaBHeHVr\),

<YpanH eHVfl MareMarr4qecKofi Srasnxu>, <<MexaHI4Ka xI4AKocrvr v ra3a)), <HucleHHble

MeroAbr>>, <<Teo pvrfl BepoflTHocrefi >.

Tpe6oeaHnq K KoMnererllrnflM
OcsoeHne yue6soft lt{cuuflJrprHbr <Ocsonbr reopl4v ryp6yJleHTHoro rlepeHoca))

Aon)KHo o6ecne.{r4Barb Soplnr,rpoBaH14e cneAyrouefi cnel4uanusupoBauuoil

KOMIIeTeHUpTH:

CK-6 llpr,rrr,leuxrs MeroAbr v 3aKoHbI MexaHI4KI4 K I4ccJIeAoBaHLIlo

p o 6 ororexHr4r{ ecKr{x cr4 creM 14 p erleHl4ro rIpI4 Kn aA HsIX 3 aA aq M exaHl4 KH.

B pe:ynbrare ocBoeHI4 fl, p:aIl0:aIIJII4HrI sryAeHT AonxeH
3HAmbl

ocHoBHbre SrasuvecKr4e 3aKoHbr 14 rrpoqeccbl, oilpeAeJlrrolque xapaKTep

ryp6yneHrHoro ilepeHoca;

- o ponr4 rypoyJreHTHocTr4 B nepeHoce Maccbl, I4MIIyJIbca H 3HepfI4U;
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ocHoBHbIe [pr,IHrlr,rrrbr v [oAXoAbI MaTeMaTI4qeCKOfO OIIVQAHI,Ifl,

ryp6yneHrHoro repeHoca;
KJraccHrrecKr,re v coBpeMeHHbre MoAenu n.IIfl orll/lcaHnfl, ryp6yneHTHbIX

TeqeHr4fi, ysroBvrfl vrx npr4MeHr4MocrH 14 ofpaHrqrcHKfl;
HOBbre v [epc[eKTr4BHbre Ha[paBleHr4q B r4ccneAoBaH[vr ryp6yneHTHofo

rrepeHoca;

yMemb:

- uciloJrb3oBaTb aAeKBaTHbre MeToAbr v cooTBeTcTByIoilII4fi MaTeMaTI4qeCKI4fi

anilapar Anr oru saHnfl, ryp6yileHrHof o rrepeHoca;

IIpr4MeH.rITb [OnyqeHHble 3HaHr4fl, I.nfl IIOCTaHOBKI4 V pe[IeHI,It HayrIHO-

14 cc JI eI o B aTeJrb c Kr4x r4 Irp aKTV rr ecKr4x 3 aI aq f r4Ap o f a3 OAI4H aM I4KI4 ;

- npoBoAr4Tb aHatvs pe3ynbraroB u QoprtaynupoBars o6reKrI4BHbIe Qrasr,ruecKl4e
BbrBoAbr;

enadembz
MeroAaMr4 BbrrBJreHlafl, IoMr4HHpyrouux Qra:uuecKI4x MexaHI43MoB,

orrpeAenflrounx ryp6yJreHTHbrfi peNnM [pr4 perrreHr4v 3a4a,u rI4Apora3oAI4HaMuKI4;

MeroAaMr,r aHarrvaa sr'reHuir ryp6yneHTHoro llepeHoca, Srasraxo-
MareMarurrecKoft uocraHoBKpr 3aAar{ H onpeAeJleHufl rpaHI4r{HbIX ycnonuft ;

- MareMarnr{ecKvMvr MeroAaMr4 petu eHVfl c0opnrynl4poBaHHblx 3aAar{;

HaBbrKaMr4 KOMrrbroTepHof o MoAenupoBaHr4.rl IIpu peIueHI4I,r 3aAarl

ryp6yneHrHoro rrepeHoca.

Crpyrcrypa y.re6nofi ArIcIrH rIJIH IrbI

[ucrlnn rvrHa r43yqaercq B 7 ceMecrpe. Bcero Ha LI3yrreHI4e yue6Hofi

Ir4cur4rrJrr,rHbr <OcHosbr reopr4lr ryp6yJreHTHoro rrepeHoca)) orBeAeHo 90 qacoB, B ToM
qucrte 50 ayararopHbrx rlacoB, r43 Hlrx: neKuI4I,I - 8 .Iacon, la6oparopHblx 3aH.tITIafi - 38
rracoB, ynpaBnfleMa.tl caMocrotreJlbH at pa6ora - 4 \ac,a.

TpyaoeMKocrb yu e6no it 1ucgrrJr r4Hbr co craBJr.s er 3 3 ar{ erHbl e eIHHI,IubI.

Ooprr,r a ilpoMex(yror{Hofi arre c ralllz.V, - 3arr er.



c OAEP)I{AHI4E ytIEEHOf O MATEPHAIA

PasAer 1. TeopHn ryp6yJlerlTlroro rlepelloca

Tema 1.1 fIoHflTHe o ryp6yJreIITHoM rlepenoce
9ro raKoe rJp6yneHTHocrs? OcnoBHbIe 3aKoHbI rI4ApoMexaHI4Ktt. YpanHeHl4fl

Hepa3pbrBHocrr,r, nepeHoca rdMrrylbca, 3HeprI414. YpaeHeHl4fl Hasre Croxca.
Monexylrpuufi v rry p6yJr eHrHbrft uep eu o c. f ulp oM exaHl,Iqe cKo e rloAo 6ue, KpI4repI4I4

nogo6ux, rrr4cJro PefinorbAsa. MeroAu oru4 caHnfl, nnxpenofi crpyKTypbl

ryp6yneHrHbrx re.{eH rlfi .

Tema 1.2. 3leMerrrbt crarucrr.rqecKoro aHaJrH3a B Teoptlll ryp6yleHTHoro
repeHoca

CnyuafiHbre ilor.fl. MeroAbr ocpeAH etnfl. Cp.aHlae v rynbcaunoHHble
KoMrIoHeHTbI fI4ApoAI,IHaMr4rIecKI4x BeJIHT{I4H, piBno}I(eHne PefinonbAca.

Crarucrr4r{ecKr4e MoMeHTbr rr4ApoAr4HaMI4rIecKI4x nolefi. OyHxqrau rulorHocrI,I
BepoqrHocrr4 clyuafiHbrx rr4ApoAr{HaMlrqecKr4x BeJII4rrI4n. SproAl4rlHocrb.

Tema 1.3 PexcLIMbI tI cqeHapnn pa3BI{Tnn ryp6yJreHTHocrn
JlartruHaputrrfi, repexoAssrft vr ryp6ynesrurtfi pe)KI,IMbI ABI4xeHI4t.

Ka.recrBeHHbre cueHapr4n pa3Br4Tr4q ryp6yrenrHocrl4. I.uccnnalq:'z.fl 3HeprI4I4 B B,fl3KI4x

cpeAax. Onslr Pefiuonblca. Kpnrr,ruecKoe qr4cJlo Peftnolblca. OrIeHxa n4ac[rra6os

ryp6yneHTHocru. MexaHV3M pacrqx eHVfl BI,IXpeBF,IX crpyKryp.
Teua 1.4. Teopuq oAHopoAnofi H u3orponnofi ryp6yJIeHTHocrH
Teoprar 3Heprerr4r{ecKoro cneKTpa ryp6yneHTHocru. ZHrepnaJIbI trlacurra6oe

ryp6yneHrHocrr4. Teoprar A.H. KorruoropoBa. JIoxalrHo-I43orpoIrHat
ryp6yleHTHocrb. funoressl KolvoropoBa vr r4x cJIeAcrBI4fl. 3arcoH (IIflTI4 rpereft>.
Typ6yreHrHa,n gLIQQysvr.

Tema 1.5. fuQQepeHurraJrbHbre ypaBHeHHq AJrfl ryp6yJreHTHblx nyJtbcaunfi
I-{enouxa ypaBHe:auit Opralrr,raHa-Kelnepa. Typ6yleHrHbIe Hanptxennfl,.

flpo6rrenra 3aMbrKaHvrfl,. VpaBHeHr4-fl Kr4Herl4qecxoft 3HeprI4I4 ryp6yileHTHblx
uylrcaqufi v ee r43orpoilnofi Ar4ccrlll alg:r'vr. Vpanuenr4fl, ,qnfl uylrcaqufi
ryp6yneHrHoro rloroKa rerIJIa.

Tema 1.6. 3annblKaHue ypaBHesuft PefiHonbAca
Typ6yleHTHoe rer{eHr,re oKoJro creHKr4 v norapuQvnqecxnfi IIorpaHI4.IHrtfi

cloft. MoAelr rryrr.r cMerueHr4q flpaHgrna. fnnoresa BycclrnecKa. MoAelu

ryp6ynesrsofi Bq3Kocru. VcloBnq peann3yeMocrn.
Teua 1.7. fIoJry3MrIHpHqecKI{e reopnn Typ6yleHrHocrlf
MoAenu ryp6yneHrHocrr4 rrepBoro rropflAKa (anre6pauuecxue). MoAenpr

Broporo ilopflAKa - Aer0SepenqpraJrbHbre MoAeJrn 3aMbIKaHvrfl ypaBHeHufiPefivonbAca.
3anrrrxaHr4e ypaBHeuufr KuHerlrqecxoft 3Heprr4l4 ryp6yneHrHblx nylrcaqufi vr ee

H3orpotrHoft luccr{ilalg:a:r'. k-e, k-co vroAerrvr, SST MoAenb cIBHToBbIX HalrprNeuufi.

Pa:Aer 2. MoAeJIHpoBaHHe flpoueccoB Typ6yneHrHoro repeHoca

Terua 2.1. MoAenupoBalrue Ha ocrloBe ypaBHeuufi PefinolbAca



MoAenupoBaHl4e ryp6yJleHrHoro rrepeHoca Ha ocHoBe ypaB :nonnil Pefi nonbAca,
I4cIIoJIb3oBaHI4e rlony3M[r4pr4qecKr4x uogelefi Typ6yneHTHocrr,r (k-e, k-crt Mo.qeJrr4,

SST MoAenb cABt4roBbrx HarrprNennfi ).
Teua 2,2. MoAenrpoBaHue r{pyrHbrx nuxpefi
OunsrpoBaHHble ypaBHeHI4.t{ Hasre-CroKca v rroAceror{Hbre Harrpr)r( eHvrfl.

MoAeru Cnraropr4HcKoro. [nHaMr,rqecKafl MoAenr fepnaaHo.
Teua 2.3. MoAel[poBaHue ryp6yJreHTHoro rerrJro- u MaccotrepeHoca

Au$QepeHIIIaaJIbHoe ypaBHeHrae rerrJrorpoBoAHocrr4 vr au QQysrara.
Typ6ylenrnrrfi repeHoc cKaJrflpoB. Cs.rsr xoeQ$uuneHroB ryp6yJreHrHofi srgxo crvr,
rerrJr orpo BoAHocrr4 H Ar4 0 Q y svrv. MoAen ra 3aMbrKa HVfl,.

Tepra 2.4, HwcJreHHbIe M eroAbr M oAeJrH poB anur- ryp6yJreHTH oro flepeHoca
Maccbl, HMrryJlbca H 3rrep[Hr,l

CuexrpalsHuft MeroA, MeroA KoHer{Hbrx o6reuon, MeroA KpyrrHbIX qacrr4rl.

MeroA KoHerrHbIX o6reMoe r,nr perxeHr,rs rl4ApoAr,rHaMnrrecKr4x 3araq. SIMPLE
anropt4TM. MeroA KoHer{HbIX o6reN4os 4nfl perrreHrar 3alaq KoHBeKTr4BHoro
Te[JloMacco[epeHoca B ryp6yneHTHbrx rroroKax. fpaHr4r{Hbre ycnoBlrfl kr vrx
arrnpoKcr4Maur4fl.

6



dF\F\w-/H
HH

7i O- tt*;-
d\J i- !v

i! .;11t/oa

(.)

(.)
O
C)\o
r)

a.)

/tl

c)
O
0.)\o
r)

F
C)

F

a)

-
0)
c)
0)
to
r)

F
c.)

F

c-)

d
(.)
C)
0)
to
r)

F
c.)

F

c.)

a-)
O
C)
\o
r\

F
0)

F

(-)

d
c-)
c)
C)
\o
(-)

F
0)

F

dJA
soceh osJsehLrlfox oo c.l N t

I
I
I

ol
col

'l
XI
l-.,!

F
H

>)

F
C)
c)

EOHH f-

YVILYHEE

erqHdoredoger \o c-l N cn c.n c\ c{ $ $ s s €
?.)

VId.TV}IET

EIDICdEHI,IWEC
\n

YI./.IYIJEE

errxcehHrvedu
$

HI4IIXEU ca N €

.-.r t
F

,

G)
F

q)

0.)

d

ca

R
F?'

dalv-
rYi rT

SF
F)T
'ftsdA
tsF
H
F{\rvt

.t x l\cll E( | ctt F | \

.f ri |,.:lE - lFil 9 - lu!il I lF)l F i I r-it ' 9 | I'l X o2 d I ortH T tv I,l E ( a | [ll E i o I crl - :, f'ri | -
:lE : d l::IC) E O. IT:lH id o lr)l >r (1 tr | c:l\o c) ^ I !
"lO- Y lc)l >, - | itF ; t(-t' i! I>J 

^rlr-l v ,n ! | Ftt F Il0) F X lrEl s t x I I- | . ^\ |:l = ts >, 1;
lY)4la\lltF eE-l'Ul \? L-i tx I (ilE o ?' lc

0-)
F

F

F

il )s
)t ;'tt''

rll-
lli
rl

rl)I
it:
9tE
)l f

)l;
t!-

rt-

>lr
f l>
\ta
4l r\t\
D l,.(

Fl

xs
FH

+i .l0.)F
H+ia
M
Hlf
dtsX)I
>, 

^*ll

.l c.r l;rI H I F)l 'a l(rlts lFrl * lF

,{l f l:
<t a I i
-lHl\)l i. I v
'.t fl I

'l =l I A
1l * rl=< | I
:1 | +r '*lr:tl c.t Sl;-l ,a r<l r

.l 

- 

il tsl al dliil.+ ol;\lv^l
JJ A. |l I I
:lE -l\

rlR blj

x

F
IT
q)

>.\o
>.
F

F

F

t-

\c

k
a

d

F
6

)t'

t!

r;

A

F

F

,
F
F
|r

F

a
\c

ir
<l

D

F

F

R
|r

ll r
Al r

1(
rl !

Dl (
<l I

.rtk
\tt

I

a-

F

9l

-\a

l)(

i

/t'l
C)

IT
(.)

I

F
c
F

/
c
|T

F
!'T

6

L

tc

)l a

:tta

\lr
<tF

)t(
{t Fal '

-r tk\tz

r

F
C)

\o
>,
F

ts

d=

o.O

C.)O
4
Or\au

1t T
'\ | lfl
'l -( Fr
\I H. H-l -) 2,\lx. F

,I F H'l o)ll > E
:I O
il Ivt lvile
\I H R
Jil hr lv
.il* c)-tfito ts
Jl 

-

^{l 3 gil 5 6> lfTr Fit-

lllll o

= i :il 'rle\l^ililr x F-..l - l- -l " 1"1" Flll'r 
-

Iqwer | |

'ereVeed dewog l-'l -

l-l
L

F-{

a

X
C)
F
X

ttsA=
- 

t+t
IF
IA\|<rX
-.REix
FCFc"]R'l d
Jr4H\O
vv
RTX
-l-( rQ--{. >rr

rl{ E
\JS
f+( I*=rA *rr- cdtiFi-i ()
,F

:F4a

-ts

u6
hl\,\
1r-
t/. tr
-UO
nF
Ff Fi
- |f.

-=|rx
t---L O
Acf)
VF{
la-

r-l 9
=va-lr- F\JX

Hrrx
rA !,
l{;
HFn
FlE(

u
>.

a

-
f



I4IH O OPM ATIUOI{ HO -M ETOAI4qE CKAfl tIACTb

OcHosnar JrHTeparypa

l. XypaBKoB M.A. ConpevreHHbre rrr4cJreHHbre MeroAbr B MexaHr{Ke

[3lexrpoHurtft pecypc]: Kypc nexqnfr / M.A.XypanKoB; Efy, Mexannxo-
MareMaruqecxuft Qax., KuQ. Teoperr,r.recxofi u [pr4KnaAnoft MexaHVKr4. - Mzucx:
Bfy, 2022 - I 3neKrpoH. orrr.AracK (cD-RoM). URL:
http s : I I elib. b su. bylhand le/ | 23 4 5 67 89 I 286 5 5 6 .

2. [oruaucxuit, kI. B. MexaHwKa xr4.uKocrvr v ra3a I VI. B. lonraucxr,rfi, B. A.
Hexpacon. 2-e r,r3A., crep ClI6: rlaus, 2023 140 c. - IJRL:
https :l I e.lanbook. co m lb o oW 27 7 0 5 8

3. [upeJIbMaH, H. M. Teoprax w rprrKnarHbre 3a1aqv rerrJroMacco[epeHoca:
yve6noe noco6ue lH. M. I-{rapenrMaH. - 2-e kr31., r4crrp. - Cauxr-flerep6ypr: Jlaur,
2022 504 c. Jlasr: 3JleKrposuo-6u6ruorerrHar cucreMa URL:
https : I I e.lanbook. com/bo oW 20 6 65 |

[on onn [rreJrbH afl rvreparypa

l. Kyp6aqrufi, A. O. Jlexunu ro ryp6yneHrHocrr4. BnegeHue B

ryp6yneHrHocrr. I{.1.: yve6Hoe rroco6ne [ans cryAeHroB H acilvpaHroB nyson] / A.O.
Kyp6aurcuir; M-so o6pasonalvrn Poc. Oe4eparrvrv, Hosocu6. roc. yH-r, Ozs. $un.,
KaQ. aepoQr43vrKvr vr ragoeofi 4aHaMITKH - Hosocu6npcx: HB Hfy, 2021. - LJRL:
http : I I e -lib .ns u. ru/d sw eb/G etlRe s o urc e - 6 4 8 4 I p age00 0 0 I . p d f.

2. Kyp6aqxufi A. O. Jlexuut'r ro ryp6yneHrHocrr4. Mo4enzpoBaHr4e

ryp6yneHrHblx rerleHuir.rI.2.: yve6Hoe roco6ve [gr.fl cryAeHroB w acilvpaHroB eyson]
I A.O. Kyp6auxuft; M-no o6pasonaH:afl Poc. Oe4epauw, Hosocz6. roc. yH-r, Oras.

Qan., KaS. aepoQn3I4KI4 I,I ra3oBoit ruwaMlrKr4 - Hosocu6upcx: HB Hfy, 2021. IJRL:
http : I I e -lib .ns u. ru/d sw eb/G etlRe s o urce - 6 4 8 4 I p age00 0 0 I . p d f.

3 . Cnerr,rpen. A.IO. BrrcoKonpol43BoAr4TeJrbHbre Bbrrrr4cJr eHVfl B TexHr4r{ecrofi

Szsnxe. r{ucleHHoe MoAennpoBaHne ryp6yJreHrHbrx rerreHuft: V.{e6. uoco6ue. /A.IO.
Cuerrapen. ClI6.: Zsl-so flolurexH. yH-ra, 2009. - 143 c.

4. Ilofiqsncxuit JI.f. MexaHnxa )Kr4AKocrrr vr ra3a: y.re6nrax Anfl By3oB I
JI. f . Jlofiqsncxnfi - 7-e v3I., r4crrp. - M.: [po$a,2003. - 840 c.

5. Ceaos ILVI. MexasnKa crlrloursofi cpeAbr:yue6HVK g.nn By3oB I II.14. Ce4on;
Mfy rau. M. B. IlouoHocoBa. - 6-evrcL. - ClI6.: Jlaut, 2004.T.2. - 560 c.

6. lllnraxrl4Hr. f. Teopu-a rlorpaHnrrHoro cJrofl I f . lllluxrvHr; rrep. c HeM.
Borrnepr f. A.;pea. rep. c HeM. Ilofru.rHcxnfi JI. f. - M.: Hayxa,1974. - 71 I c.

7. Opux ll.f. Typ6yleHrHocrb: noAxoAbr v MoAerrut / ll.f. Opzx. Mocxea-
I4Ne g sx : Vlucruryr KoMrr brorep Hbrx r.r c cn eA o sauwit, 2003 . - 292 c .

8. ConpeMeHHbIe rIoAXoAbI K MoAenr4poBaHr4ro ryp6yneHrHocrr4: yue6noe
noco6vre / A.B. fap6apyK, M.X. Crpeneq, A.K. Tpanran, M.JI. lllyp - CII6: I,IgA-eo
florurexH. yH- ra,2016. - 234 c.



9. TennoQnsuxa. Tepvo4 vrHarv;nna vr

uoco6ne I B. VI. BairKoB, H. B. flaeruoKeBr4rr.
447 c.

erarvrcruqecKar Qnsurca: yue6uoe

- Muscx: Bsnueitnas, [rKoJra, 2018. -

flepevelrb pel(oMeHAyeM blx cpeAcrB AI{arHocrnKH H MeroAHKa QoprvrHpoBaHUfl
HTor-oBoft oueHxu

O6rexroM AplarHocrl4 KH KoMnereHquft cry.ueHToB .rrBJrrlorcfl 3Halvrr, yMeHr4.fl,
lonyqeHHble vl/.pr B pe3ynbrare v3y,teHnfl, yve6Hofi Ar4crlr4rrJrr4Hbr. Br1ssreH14 e
yve6urtx AocrI4)K eswit cryAeHToB ocyqecrBJl.flercfl c noMorrlbro Mepoilp usruit
TeKyrrlefo KoHTp orrfl, 14 rrpoMexyroqHoil arrecrarlvvr.

fuaruocrt4Ka KoMrlerenqzfi Lr KoHTponb ocBoeHr4fl HaBbrKoB pa6orrr
I4crloJlb3y[orcq cneAyroune cpeAcrBa reKyrrlero KoHTponq: co6eceAoBaHr4e,
rlr4cbMeHHbre orr{erbr no la6oparopHrrnr pa6oraM.

Oopvoft tlpoMex(yrovnofi arrecra:l;av ro rvcrrvruruHe <OcHoebr reopv 14

ryp6yneHTHoro [epeHoca)) yqe6Huu rrraHoM rrpeAycMorpeH 3arrer.

llpunrepHrrfr repeqeHb 3aAaHufi yflpaBJrseuofi caMocrorreJrbHofi pa6orsr

Teua 1.5. ,,{uQQepeuqrlaJrbrrble ypaBHerr Hfl Arq ryp6yJreHTHbrx ryJl ucauufi
(2 q)

BHsecru AI4Q$epeHuI4aJIbI{bre ypaBHe HVfl Kr4Herr4.recxoft 3Heprprr4

ryp6yneHrHblx nylrcaqufi vr ee H3orpornoft 1nccvtraqukr. Onpe4eJprrb rt4rr v
crpyKrypy ronyrreHHbrx ypaBHesuit.

Oopnra KoHrpo rrfl - Orqer.

Tenra 2.2. MoAelHpoBaHHe r(pyrrHbtx nHxpefi (2 q)
Brlsecrn SransrpoBaHHbre ypaBHeHr4r Hasse-CroKca. Onpe4eJrr4rb

roAcerorrHyro MoAenb H crpyKrypy ronyqeHHbrx ypanueHufi.
@oprr,ra KoHTpo rrfl - Or.rer.

flpHnrepnsrft repeqeus la6oparoprrbrx 3aH srufr

flpranrepurtfi [eper{eHb ra6oparopHbrx zausturt rpeAcraBJreH B yve6no-
MeroAl'r'{ecxoft Kapre nporpaMMbl v coorBercrByer HiBBaHr4ro reM coAep}( aH;/rfl
yve6nofo Marepvana:

l . Au$QepeHIII{aJIbHoe ypaBHeH vre rnn ryp6yleHrHbrx rrynbcau uir ctyuafiuoit
cKan{pHofi eernrll4Hbl. OnpeAeJleHr4e rkrra 14 crpyKTypbr ronyqeHHbrx ypanuenufi.

2. OnpeAeneHl4e ryp6yneursofi B.rr3Kocrpr rnr ilpvcreHoqHoro rerreHr,rq c
iloM orrlbro Molenr4 [yrr4 cM eru eHlafl llp an4rnr.

3. OnpereJIeHI4e yHl4BepcaJrbHoro npoQranr sKopocrr4 B rraMr4HapHoM v
ryp6yneHrHoM rrorpaHr4r{HoM cJroe

4. OupeAeneHl4e yHI,IBepcaJIbHoro npo$nlr cKopocrr4 B ryp6yneHrHoM cJroe
CMCIIICHI,Ifl



5. OupeAeJIeHI,Ie crpyKrypbl ypaBHeHr{r KoHBeKrraeHofi TerrJrorpoBoAHocrr4.
Brteecru KpI{TepI4H noAo6 fl, KoHBeKrusnoft TerrJro[poBoAHocrr4 v orrpeAeJrrlTb vrx
CMbICJI.

6. OupeAeneHl4e reIIJIoBoro rrorpaHr4rrHoro cJror rtpu o6rexauvtn

ryp6yneHTHbrM rroroKoM rrJracrr,rHbr.

7 . VlccleAoBaHl4e ryp6yneHrHoro rBr4x(eHnr cpeAbr B rpy6ax MeroroM
PeftnolbAca vrvr Mero.uoM MoAenr4poBaHvrfl, KpynHblx nuxpefi .

8. I4ccneAoBaHI4e ryp6yreHTHoro rBH)KeHHfl cpeAbr B crpyfturrx rroroKax
(ceo6oaHat crpyr, ctryrHafl crpy,q, HMnaKrHar crpyr, trpvrcreHoqHafl, crpyr) ueroAoM
PefinonbAca vrvr MeroAoM MoAerrr4poBannfl KpyrrHbrx nuxpefr

9. I4ccleAoBaHHe ryp yneHrHoro ABr4xeHr4r cperbr rrpu o6rexanr4r4 KpbrnoBoro
upoQranfl MeroAonr PefiHonbAca vrlrvr MeroAoM MoAenr4poBaHnfl KpynHbrx nnxpeft.

flo rax.uoft la6oparopnofi pa6ore krc crwrcra Heo6xoAlrMo npoBecrra SrasHxo-
MaTeMaTl4rrecKyro [ocTaHoBKy 3a4aqu, [ocTpor,ITb pacrreTHyrc MoAenb Ha ocHoBe
pa3nI,ItrHbIX aHaIrvTI4qeCKI4X Vl[pl TTI4CIIeHHbIX MeTOAOB, BbITTOJIHI4Tb pacqerbl l.nfl
nrr6pauuofi 3a1aqv1 o6pa6orarb vr rrpoBecrr4 aHarrvr3 c Brrcyanvrsaqrefi AaHHbrx
pacqeroB B BI4Ae rpaQ uxon, ta6lr4rl, rpocrp aH crBeHHbrx p asrpeAeleuufi QusuuecKr,rx
IIapaMeTpoB 3a\aqv.

Onucanue HHHoBarIHoHHbrx rroAxoAoB [r MeroAoB
K nperoAaBaHUro yqe6Hofi Ar.rcqr[Jr rf Hbr

B xa.recrBe HHHoBaIII4oHHbrx rroAXoAoB 14 MeroAoB K nperroAaBaHr,rro yue6nofi
ApIcqurrJIHHbI <Ocuosbl Teopr4n ryp6yneHTHoro rrepeHoca) ncrroJrb3y]orct
rlpaKTI{Ko-op[eHTLIpoBaHHbIft uoAxoA, MeroA aHaJrr.r3a KoHKperHbrx cr{Tyaqufi u
MeroA rpy[uoBoro o6yveHl{fl, Koropbre r]o3BoJr.r{ror cryAeHTaM ocBor4Tb coAepxaH:ae
AHcIInrrrII4HbI r{epe3 pelxeHl4e npaKTr4r{ecKr4x 3aAaq MexaHr4Kr4 c rrpuo6pereuuevr
sQSexu4BHbIX HaBbIKoB lrpoBe AeH:nr, KoMrrbrorepHoro MoAenr4poBaHlr fl c pa3Bltrr4eM

cuoco6Hocrefi alr.alrv3vpoBarb [onyqaeMyro HayrrHo -TexHr,rqecKy]o unsoprr,rarlr4ro,
I4crlonmy,fir o6uleAocryrlHble npo$eccproHaJrbHbre 3nanvrfl, a raKxe co6crsesHrrfi
orIbIT. B xa.Iecrne SopMbI opraHv3arylara yue6uo-rro3HaBareJrbHofi AesreJrbHocrv rrpvr
BsITIoJIH eHnvr na6oparopHblx pa6or lpeAnoJraraercr pa6ora MaJrbrMr4 rpyilrraMr4 Ha4
cnequ$r4r{ecKr,rnrra yue6HbrMr4 3a2^aHlaflMr.

MeroAHqecKHe peI(oMenAauHH uo opraHn3arluu caMocroflTeJtrsofi pa6orsl

B orBeAeHHoe l,nfl caMocroqrersuoft pa6oru BpeMr o6yvarorur4ect
npopa6arblBalor reoperl,Iqecxnfi Marepr4an IHcUI,rttJrHHbr c [oLrcKoM orBeroB Ha

BOtIpOCbI, KOTOpbre Bbr3brBaror 3arpyAH eHvrfl,, rro [peAnaraeuofi nr,rreparype Anfl
AalrHefiIuero BrITIoJIH eHnfl, seo6xoAr4Mbrx pacrreroB v [onyqetvrfl pe3ynbraroB
y.re6nrrx 3aAaq. CTAeHTrI caMocro.f,TeJrbHo npopa6arbrBaror Bonpocbr rrocrpoeHr4t
TII4cJIeHHrIX cxeM, anropuTM oB, MeroAoB M oAeJrr4poBaH wn ry p6yJreHTHoro rrepeHoca,
I43yqarcr cgoficrBa I4 Bo3MoxHocrr,r pe[reHr4 fl ga4aLr Ar4crlulJrlrHbr c npr.IBnerreHr{eM

cI] eur4 anr43r,rp o B aHH brx rr aK eToB rrp 14 Kn aAH brx rrp ofp aM M .

l0



llpurvrepustfi repeqeHb BorlpocoB K 3aqery

1. Tuurt reqeHl4fi cnloursofi cpeAbl

2. CsoircrBa ryp6yneHrHblx re'IeHlail

3 . lIprasHaKI,I ryp6yneHrHblx re'{eHlaft

4 . M eroAbl I43yrr envrfl, ABI,I)KeHI,I.II crl JI o ur H o fi cp eAbI

5. 3axoHbr coxpaHeHr4r vr cvcreMbr ypasueHlafi B qacrHblx npoI43BoAHbIX Ant
perrreHl4 fl 3a1av_ ryp6yneHTHoro nepeHoca

6. OupeAeneHl4e r{I4cra PeftsonbAca

7. M eroA MoAenI4p oBa Hl/.fl , MeroAbI noAo6ra t, fIu-TeopeMa.
8. Craurcrr4r{ecKafl Teopl4fl ryp6yneHTHocrl,I
9. Tengop Harrp sxonuit PefiHon b1ca, KI4HerI4qecKat 3HeprI4.tI ryp6yneHrHocrl,l
10. MeroA MoAenI4poBaHHfl KpyrIHbIX BI,IXpefi

I l. 3neprerr4rrecKnft cnexrp ryp6yneHTHocrl4 14 ero I4HrepBanbl

12. KacrcaA PuuapAcoHa
13. OcHosHbre rroAxoAbr K MoAenr,rpoBaHnro ryp6ynenrHblx rloroKoB

14. f unoresa Byccl4HecKa

1 5. MoAels nyrl4 cMeIIIeHun lIpaHArnt.
16. Ooprr,ryla Koltr,toropoBa-llpaugrla
17. Teoprar A.H. KoluoropoBa o6 oAuopo4nofi Ia l43orponHoft

Typ6yneHrHocrl4
I 8. fnnore3a Ar4ccr.rrrarr4BHoro r4HTepBaJIa oHeprerl4qecKoro crleKTpa

19. funore3a prHeprluoHHoro r4HTepBana 3Heprerl4rlecKoro cneKTpa

20. f eficrnvfl, rrpvr [poBeA eHrvr MareMarl,IqecKoro MoAenI4poBaHVfl.

Typ6yneHrH oro rlepeHoc a

2l . MeroAsr r{trcJreHHoro MoAeJrr4poBaHI4 fl ryp6yJleHrHoro nepeHoca

n



TIP OTOKOJI C Of JIAC OBAHI./fl )TqEEH OVI fIP OTPAM M bI YO

HaseaHHe

AI{CIII4rIJII,IHbr,

c xoropoil
rpe6yercr

cofJIacoBaHr{e

HassaHrae
ra$e4pu

llpe4noxeuuri
o6 HsNaeHeHnflx B

coAepx aHkrr4 y.re6nofi
nporpaMMbr

yqpex(AeHufl, Bbrcruero
o6pasonaHnr no

y.r e 6 H o it 4uc\vtrl JrI,I H e

Peureuue, [pI,IHflToe
ra$e4pofi,

paspa6orasrueil
yue6nyrc rporpaMMy
(c yrasaHr4eM Aarbr r,r

HoMepa rporoKola)

V.Ie6Has

AI,ICqUIJII,IHa He

rpe6yer
cofnacoBaHufl,

3ane4yrouufi rafte4poil
,{-p tpns.-Mar. HayK, npofreccop

20 ffr.

M.A. Xypanror
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AOTIOJIHEHTTIU I,I3MEHEHI,Tfl K yrrEEHOfr IIPOTPAMME yO
Ha I _yqe6Hblfi roA

NbNs

IIII lono.rrHeHufl H rr3MeHeHuq OcHoeaHlIe

Y.re6Has rporpaMMa [epecMorpeHa u o.qo6peHa Ha 3aceAaHura raQeApsl
(npororor Ng _ or 202_r.)

3ane4yrorlzfi raQe1pofi

YTBEPxtAAIO
,{eraH Saryirsrera
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