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DenepanbHOE rocyIapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

@,}} YUpPECKACHUE BBICIICTO 06pa30BaHI/I$I

«Hensbunckmit rocynapcrBeHHbIH yHUBepeuTeT (PI'BOY BO «Henl Y»)
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Bepcus nokymenra - 1 cTp. 2 Ilepsblii sx3eMILLAp KOITHA Ne

Conepsxkanue

1. TTacmopT doH/Ia OIEHOYHBIX CPEICTB

2. TlepeueHb HOPMHUPYEMBIX KOMIICTCHITHH

2.1. KommnereHIuy, 3aKperyICHHBIC 3a JUCITUTUTMHON

3. ConeprkaHue OLICHOYHBIX CPEJICTB MO TUCIUILUIMHE

3.1. Bujsl OLICHOYHBIX CPEIICTB

3.2. CopxeprxaHue OIICHOYHBIX CPEJICTB

4. Tlopsiiok MPOBEACHUS U KPUTCPHUH OICHUBAHMS TIPOMEXYTOYHON aTTECTAIlUN

4.1. Tlopsmok MpoBEACHUS IPOMEKYTOYHOM aTTeCTAlUN

4.2. Kpurepuu OIICHMBaHUS MPOMEKYTOYHON aTTECTAIIMU IO BHJJIAM OICHOYHBIX
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MUHOBPHAYKU POCCUUN

(DeL[epanLHoe ToCy1apCTBEHHOC 6IO£[)KGTHOC 06pa30BaTeJ'IBHOe
YUpPECKACHUE BBICIICTO 06pa30BaHI/I$[

«Hensbunckmit rocynapcrBeHHbIH yHUBepeuTeT (PI'BOY BO «Henl Y»)

®DOHJ] OLICHOYHBIX CPE/ICTB IS HPOMEXKYTOIHON aTTecTalliy Mo JucnuIuinHe (Moaymo) «/luddepenuaipapie ypaBHEHHS» IO
HanpasieHuto noaroropku 28.03.02 «Hanowmxenepus HanpasneHHOCTH (11poduiib)» HaHOTEXHOIOTHH B MAaTEpHAIIOBEACHUH

®I'bOY BO «Uenl'V»

Bepcus nokymenra - 1

crp. 3

Ilepsblii sx3eMILLAp

KOITHA Ne

1. HACHHOPT ®OHJIA OHEHOYHBLIX CPEJACTB

Hampasnenue noarorosku: 28.03.02 «HanounxeHepusi»

Hanpasnennocts (mpoduiib) : HaHOTEXHOIOTMY B MaTepuaaoBeIeHUN
Hucuunnuna: /Jugepenyuanvrvle ypasnenus
Cemectp uzyueHus:3cemecmp
PopMa NPOMEKYTOUHOMN aTTECTALNN: IK3AMEH.
Hcnonb3oBanue 0aIbHO-PEHTUHIOBOM CUCTEMBI JIJIsl OLICHUBAHMSI PE3YJIBTATOB.

2.1. KomnereHum, 3aKpenyiéHHbIE 32 TUCIUATIIMHON

Nzyuenune

JAUCHUITIINHBI

«Iuddepenunanpabie

(dbopMUpOBaHHE CIEAYIOMINX KOMITETSHIIH:

yYpaBHEHUS»

2. MIEPEYEHb ®OPMUPYEMbBIX KOMIIETEHIIUN

HaIIpaBJICHO Ha

Kopl komnereHmmm

Conepxanre KOMIETESHIHI

Nunukatopel

[lepeuenp mIaHUPYEMBIX

corsacHo ®I'OC corsacHo ®I'OC HOCTHIACHHA pe3ynbTaTOB OOYUEHUS 110
(OTIOIT BO) (OTIOIT BO) KOMIICTCHLIH COTIACHO JHCITHUITTHHE
OIIOIT
1 2 3 4
VK-1 CrnocoGen ocymectisaty | YK-1.1.: 3HATH MPEeIMET U3YYCHUS TEOPUHI

IMOKMCK, KPUTHYCCKUM
aHaJIM3 U CUHTE3
nHGOPMALIUH, TIPUMEHSITh
CHCTEMHBIHN ITOIXO0M IS
pEIICHHS TTOCTaBIICHHBIX
3a1a4

3HATH MIPeIMET
U3YYEHUS TeOpUn
nudhepeHIHaIbHBIX
YpaBHEHUI;

VK-1.2.:

3HATh U3BECTHBIC
MaTeMaTH4eCKue
MOJIETH, IPUMEHSIEMbIE
JUIS pEIICHUS 3a/1a4 B
00J1acTH TeOpHH
muddepeHnnanTbHbIX
YPaBHEHUN;

VK-1.3.:

3HATh U3BECTHBIC
MaTeMaTHYeCKHe
MOJIETH, IPUMEHSIEMbIE
JUISL pEIICHUS 33124 B
o0nactu Teopun

g depeHInaTbHbIX
YpaBHEHUM.

VK-1.1.:

yYMETh pemiaTh 3a/1a4H,

nuddepeHInaTbHBIX YPaBHCHHIH;
3HATh U3BECTHHIE
MaTeMaTH4eCKHe MOJEIH,
MpUMEHsIeMbIE JJISl PeIICHUS
3aja4 B 00JIaCTH TEOPUH
muddepeHInaTbHbIX YpaBHEHU;
3HATh U3BECTHHIE
MaTeMaTH4eCKUE MOJETH,
MPUMEHSIEMbIE ISl PEIICHUS
3aja4 B 00JIaCTH TEOPUH
muddepeHInaTbHBIX ypaBHEHUH.
YMeTsb pemaTte NpocTenime
muddepeHnnanbHble YpaBHEHNUS,
MPUMEHSITh METO/IbI TOHM)KEHHUS
MOPSIJIKA; UCCIE0BATh 3a/1a4y
Komm. Haxoauts ocoObie
pellleHus ypaBHEHUS TIEPBOTO
MOPsIJIKA, HE Pa3pEIICHHOTO
OTHOCHUTEIILHO MPOU3BO/IHOM;
peliaTh JTMHEWHbIE YPaBHEHUSI U
CUCTEMBI C TIOCTOSTHHBIMU

K03 puLIMeHTaMHU, TPUMEHSTh
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DoH/T OLICHOYHBIX CPECTB JUTSI MPOMEKYTOUHON aTTeCTaIl|H 0 JUCIUILTHHE (MOIyiio) «/luddepeHnnansHpie ypaBHEHHS» 110
nanpasiernio nmoaroroku 28.03.02 «Hanoumxkenepus HampasieHHocTs (mpoduib)» HaHOTEXHOIOMMH B MaTEPHUAIIOBEICHUH
®I'bOY BO «Uenl'V»

Bepcus nokymenra - 1

ctp. 4

Ilepsblii sx3eMILLAp

KOITHA Ne

OTHOCSIIIHECS K
OCHOBHBIM THITaM
nuddepeHIHaTbHBIX
YpaBHEHUH;

YK-1.2.:

YMETh MPUMEHSTH
MaTeMaTHICCKHE
MOJICTIH JIJISl PEIICHUS
MIPHUKITATHBIX 337124 C
UCII0JIb30BaHUEM
TEOpHUH OOBIKHOBEHHBIX
muddepeHanTbHBIX
YpaBHEHUM;

YK-1.3.:

YMETh pelraTh 3a/1a4w,
OTHOCSIIIHECS K
OCHOBHBIM THUIIaM
muddepeHnnaTbHBIX
ypaBHEHHH.

YK-1.1.:

BJIQ/IETh
TEPMHUHOJIOTUEH,
OCHOBHBIMU
0003HAYEHUSAMH,
MPUHSITHIMU B TEOPUH
muddepeHnnanTbHbIX
YpaBHCHHUH U ¢e
MPUIOKECHUSX;
YK-1.2.:

BJIQ/IETh IPUEMaMU U
METO/IaMU, PUHSATHIMU
B TEOpUU
nudhepeHIHaIbHBIX
YpaBHEHUH U €€
MPUIIOKEHUSIX;
YK-1.3.:

BJIQ/IETh OTBITOM
MPUMEHEHUS
MaTeMaTHYEeCKUX
MOJIeTIeH ISl pelIeHUs
MPUKIIATHBIX 337124 C
HCIOJIb30BaHNEM
TEOpUU OOBIKHOBEHHBIX
Qg depeHnanbHbIX
YPaBHEHHUHU.

MaTPHYHYIO SKCIIOHEHTY K
PELICHHUIO CUCTEM JIMHEWHBIX
YpaBHEHUH C TIOCTOSTHHBIMU

K03 puImeHTaMu; CTpOUThH
(ha30BBIC TOPTPETHI IMHEHHBIX
ABTOHOMHBIX CUCTEM BTOPOTO
MOPSIJIKA, HAXOIUTh MTPOU3BOTHYIO
IO IMapaMeTpy U HAYaITbHOMY
YCIIOBUIO, UCCIIEI0BATh
YCTOWYMBOCTD PEIICHUS CUCTEMBI
nuddepeHInaTbHBIX YPaBHEHUM.
VIMeTh OTBIT MCITOJTb30BaHHUS
JIOTUIECKOTO MBIIIJICHHS,
METOJIOB JI0Ka3aTEIbCTB
MaTEeMaTHYECKUX YTBEPIKICHUH;
UMETh HaBBIKH PEIICHUS U
UCCIIEIOBaHUS
muddepeHInanTbHBIX YpaBHEHUH
U CHUCTEM B MaT€MaTHYECKHUX U
bu3NYECKUX MPUIIOKECHUSIX;
BJIa/IETh YMEHHUEM I10JIb30BaThCA
HEOOXOMMOM JTUTEePaTyPO.




MUHOBPHAYKU POCCUUN

(DeL[epanLHoe TOCYyHapCTBEHHOC 6I0£[)KGTHOC O6pa30BaTeJ'II)HOe
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®DOHJ] OLICHOYHBIX CPE/ICTB IS HPOMEXKYTOIHON aTTecTalliy Mo JucnuIuinHe (Moaymo) «/luddepenuaipapie ypaBHEHHS» IO
HanpasieHuto noaroropku 28.03.02 «Hanowmxenepus HanpasneHHOCTH (11poduiib)» HaHOTEXHOIOTHH B MAaTEpHAIIOBEACHUH

®I'bOY BO «Uenl'V»

Bepcus nokymenra - 1 cTp. 5

Ilepsblii sx3eMILLAp

KOITHA Ne

3. COAEP)KAHUE OLHEHOYHBIX CPEACTB 1O IMCHUIIIMHE

3.1 Buabl OLICHOYHBIX CPEACTB

HaumenoBanu
Ne HaumMeHoBaHu | € OLIEHOYHOTO
- Kon xomnerenimu/ Konrtponupyembie TeMbl/ ig::ct(;:H:;;) H;Iz)ifg;?i:;{
/ IUIAHUPYEMbIC PE3YIIBTAThl 00y CHHSI pasaebl TeKyIero oif
i KOHTPOJISt arrecrarun/Ne
3ajIaHus

VK-1 Pazgen 1. O0mas 1) DK3aMeH

3HATh OPCAMET U3YYCHUA TCOPHUU TEOpHUA I[OM&HIHHH

muddepeHIHATBHBIX YPaBHCHUH, TG GEePEHIIMANBHBIX | KOHTPOJIbHA

3HaTh U3BCCTHBIC MAaTCMAaTUYCCKUE MO ICIIN, ypaBHeHI/Iﬁ nu a1 pa60Ta

INPpUMCHACMBIC JJIA PCUICHUA 3a/1a4 B oOiactu CHCTEM.

Teopuu auddepeHInaIbHbIX YPaBHCHUH;
3HATh U3BECTHBIE MATEMATUYECKUE MO/JIEIH,
MIpUMEHsIeMbIe JJIsl pelIeHus 3a7a4 B 001acTu
Teopun quddepeHInaIbHbIX YpaBHEHHH.
YMeTh pemaTth NpocTenime
muddepeHnraibHble ypaBHEHUS, IPUMEHSTh
METO/IbI IIOHUKEHHUSI TTOPSIJIKA; UCCIIEI0BATh
3anauy Komm. HaxoauTs ocoOble pemienus
ypaBHEHUS MIEPBOTO MOPSJIKA, HE
pa3perieHHOr0 OTHOCUTEIHHO MTPOU3BOTHOIM;
peliaTh JMHEHHbIC YPAaBHEHUS U CUCTEMBI C
MOCTOSIHHBIMH KO3((DULIMeHTaMu, TPUMEHATh
MaTPUUYHYIO SKCTIOHEHTY K PEIICHUIO0 CUCTEM
JTUHEIHBIX YPaBHEHUH C TIOCTOSIHHBIMU

K03 puLIneHTaMU; CTPOUTH (a30BbIE
MOPTPETHI JIUHEHHBIX aBTOHOMHBIX CHCTEM
BTOPOTO MOPsAKA, HAXOAUTh MPOU3BOHYIO
0 MapaMeTpy U HauaJIbHOMY YCIIOBHIO,
HCCIIEI0BaTh YCTOMYHUBOCTD PELICHUS
cucteMbl JuddepeHInanbHbIX YpaBHEHHH.
VIMeTb OMNBIT HCIOJIB30BAHUS JIOTHUYECKOTO

MBIIJICHHA, METOA0B JA0Ka3aTrcJIbCTB
MAaTeMaTH4YCCKHUX YTB epm,ueHm“d; HUMCTb
HaBBIKHN PCIICHUA n HUCCICO0BaAHNUA

middepeHInanbHbIX YpaBHEHUH U CUCTEM B
MaTeMaTUYeCKHX u ¢bu3nIeCcKUX

Pasnen 2. JIuneiinpie
YpaBHEHUS U
CHCTEMEI.

Paznen 3. Teopembl
0 HYJISIX pEIICHUN
JIMHEHHBIX
YpaBHEHUH BTOPOTO
nopsJiKa.

Pasznen 4. 3amaua
Komn.

Paznen 5. Teopus
YCTOMYUBOCTH.
Pazpgen 6.
YpaBHeHUS B
YaCTHBIX
MPOU3BOJHBIX.




MHMNHOBPHAYKH POCCHUU
DenepanbHOE rocyIapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

@,}} YUpPECKACHUE BBICIICTO 06pa30BaHI/I$I

«Hensbunckmit rocynapcrBeHHbIH yHUBepeuTeT (PI'BOY BO «Henl Y»)

®DOHJ] OLICHOYHBIX CPE/ICTB IS HPOMEXKYTOIHON aTTecTalliy Mo JucnuIuinHe (Moaymo) «/luddepenuaipapie ypaBHEHHS» IO
Hamnpasnenunto noaroroBku 28.03.02 «Hanoumxkenepus HampasnenHocTs (npoduis)» HaHOTeXHOIOHN B MaTepHAJIOBEICHUH
OI'BOY BO Henl ¥Y»

Bepcust nokymenTa - 1 ctp. 6 IlepBslii sx3eMILISIP KOITHA Ne
INPUITOKCHUAX, BJIaJCTh YMCHHUEM
MOJIL30BATHCSl HEOOXOIUMOM JTUTEPATYPOil.

Tunosvle 3a0anus, Kpumepuu U NOKA3amMenu OYeHUBAHUL 8 PAMKAX MeKyue20 KOHMPOIs NpeoCcmasieHvl
8 pabouetl npoepamme OUCYUNIUHBL (M0OYVAs). [lonHble KOMNIEKmMbl OYEeHOUHBIX CPEOCmE U KOHMPOIbHO-
UBMepUMENbHbIX MAMePUAnIo8 XpaHamcs Ha Kageope.

3.2 ConepixaHne OLIeHOYHBIX CPEACTB

Kontponbhas padora
Bapuanm 1
1. Jnsa 3amaum Komm yka3aTh KakoOW-HHUOYIb OTPE30K, HA KOTOPOM CYIIECTBYET pEIICHHE C
JTAHHBIMU HAYaJIbHBIMU YCIIOBUSIMHU

J'LT=?J x0)=1

2. PemuTh ypaBHEHHE:

3. Jlis 3amaun
f=svinx+xt,  x(0)=1-——
vz

HAWTH TPOU3BOIHYIO

ax(t, £)
de L:p

4. HaiiTi Bce TOJIOKEHUS PABHOBECHS, UCCIICA0BATh UX HA YCTOMYHUBOCTh
T=4x%-2x

Bapuanm 2
1. Jna 3amaun Komm ykazaTe Kakoi-HMOyOb OTpPE30K, Ha KOTOPOM CYIIECTBYET peEIICHHE C
JAHHBIMU HavaJbHBIMU yCIOBHUSIMU
t3 1

i’='—:, x(0) =—
x4 () 6

2. PemuTh ypaBHEHHE:
P+ —)-x=0

3. Jlnsg 3amauu

b
o
Y]

i=5m+xﬁ,xﬂ]]:1—1 3

HaWTH NIPOU3BOIHYIO

dx(t, £)
de L:p

4. HaiiTu Bce MONOKEHUS paBHOBECHS, HCCIIEAOBATh UX HA YCTOMYHUBOCTh
F=-e*+1




MHMNHOBPHAYKH POCCHUU
DenepanbHOE rocyIapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

@,}} YUpPECKACHUE BBICIICTO 06pa30BaHI/I$I

«Hensbunckmit rocynapcrBeHHbIH yHUBepeuTeT (PI'BOY BO «Henl Y»)

®DOHJ] OLICHOYHBIX CPE/ICTB IS HPOMEXKYTOIHON aTTecTalliy Mo JucnuIuinHe (Moaymo) «/luddepenuaipapie ypaBHEHHS» IO
Hamnpasnenunto noaroroBku 28.03.02 «Hanoumxkenepus HampasnenHocTs (npoduis)» HaHOTeXHOIOHN B MaTepHAJIOBEICHUH
OI'BOY BO Henl ¥Y»

Bepcus nokymenra - 1 crp. 7 Ilepsblii sx3eMILLAp KOITHA Ne

Bapuanm 3
1. Hdnsa 3amaun Komm ykazaTh KakoW-HUOYIb OTPE30K, HA KOTOPOM CYILECTBYET pPEIICHHE C

JTAHHBIMU Ha4aJbHBIMU YCIOBUSIMU

. te ) 1

i=— x(0) ==
x3! 8

2. Pemwuts ypasrenue: V¢~V =1
3. Jlus 3amaum
i =+ 2x%, x¥(0)=14¢

HaWTH NPOU3BOIHYIO

ax(t, £)
ds L:n

4. HaiiTu Bce MOJIOKEHUS PaBHOBECHS, UCCIEA0BATh NX HA YCTOWYHUBOCTH
X=cosx—sinx

Bapuanm 4
1. Jnsa 3amaum Komm yka3aTh KakoW-HUOYIb OTPE30K, HAa KOTOPOM CYIIECTBYET pEIICHHE C
JAHHBIMU HavyaJbHBIMU yCIOBHUSIMU

t7 1
i=— x(0) ==
Py (o) 7
2. Pemmwmth ypaBHEHUE:
:;.' =(x+ 1}}': + _]-."=
3. Jlis 3amaun
. £ .
x=E+2x‘t, x(0=1-¢
HAWTH TPOU3BOIHYIO
ax(t, E}l
de =0
4. HaiiTu Bce MOJOKEHUSI paBHOBECHS, HCCIEAOBATh UX HA YCTOMUYHUBOCTh
Y=-e"4e*
Bapuanm 5
1. Jna 3amaun Komm ykazaTe Kakoi-HHOyOb OTpPE30K, Ha KOTOPOM CYILIECTBYET peEIICHHE C
JAHHBIMU HAa4aJIbHBIMU YCIIOBUSIMHU
. t 1
¥ =g x(0) = 3
2. Pemuth ypaBHEHUE:

5} + }-.'- = _-X_-Gr + .'X-']

3. Jlusg 3amauu



MHMNHOBPHAYKH POCCHUU
DenepanbHOE rocyIapcTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
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Bepcust nokymenTa - 1 ctp. 8 IlepBslii sx3eMILISIP KOITHA Ne

f=eVinFx+ 2 VEEx(0) = 1- 4?

HaWTH IPOU3BOIHYIO

dx(t, £)
de L:p

4. HaiiTu Bce MoJIOKEHUS PaBHOBECHS, UCCIIEA0BATh UX HA YCTOWYHUBOCTh
X=-cosx

Bapuanm 6
1. Jnsa 3amaum Komm yka3aTh KakoW-HHUOYIb OTPE30K, HA KOTOPOM CYIIECTBYET pEIICHHE C
JAHHBIMU HAYaJIbHBIMU YCIIOBHSIMU
5
I= %, 0)=1
2. PemuTh ypaBHEHHE:
=147

3. Jlis 3amaun
i =ex+ 2x%, x0)=1+4 %

HAWTH TPOU3BOIHYIO

ax(t, £)
de |

==0

o o > — _1qx
4, Haiitu BCce IOJ0KEHU paBHOBECH A, UCCIICA0BATh X Ha YCTOI/ILII/IBOCTI)X =-3"+1

3anaum Kk 3k3ameny no kypcey «JluddepenunanbHpie ypaBHeHUsD), 3 ceMeCTp
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Hamnpasnerunto noaroroBku 28.03.02 «Hanoumxkenepus HampasnenHocTs (npoduis)» HaHOTeXHOIOHN B MaTepHAJIOBEICHUH
OI'BOY BO Henl ¥Y»

Bepcus nokymenra - 1 crp. 9 Ilepsblii sx3eMILLAp KOITHA Ne
buner 1.
L
v o= — —
1. - x ¥
2(y + 2)?

2. }:" = —{x +}:r _ 1}2

3 xy +y=lhx+1
" ' elx
-2y 4y =

4. Vi — x3

k=—-3x+vy
=ty +—
1:" = — x '||‘:|' JRS—
5 \ T tef
buner 3.
. 2 — 4y —6x
Vv = —"
1 - xX—y-—2
2. +VE)dx=xdy
3. xy +2y=e™
4. ¥+ 2y" -3y = (8x + 6)e”
%=y +tant—1
5. | ¥ =-x +tant
buner 4.
1. Xy =yxi-y+y,y()=0
2.
tds 2t 3
—_— S —_—
dt
v -5y 4+ 6v=13sin3x
=2y —x
23t
V=4y —3x +——
5 b - g3t +1
buner 6.

1. }.‘ _x}rl — 2(x +}r}rl)




U

MUHOBPHAYKU POCCUUN

DenepanbHOE rocyIapcTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
yUpEeKAEHHE BBICIIEro 00pa3oBaHUs
«Hensbunckuit rocynapcrBeHHbIH yHUBepeuTe (PIBOY BO «Henl Y»)
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Bonpocsl k 3k3ameny no kypcey «/Aupdepenunaibubie ypaBHEeHUS»
1. Onpenenenusi ypaBHEHUs B MOJIHBIX U depeHinaniax u HHTErpupyroIiero
MHOXHUTENs. Teopema o pelieHr ypaBHEHUS B MOTHBIX quddepeHiinanax.
CnenctBue. Teopema 00 HHTETPUPYIOLIEM MHOKHUTEINE.
2. Onpenenenus TMHERHOTO OJHOPOJHOTO U HEOJHOPOJHOTO
b depeHnanbsHOro ypaBHEHU MEPBOTO Nopsiaka. Teopema o perieHnu
JUHEHHOT0 HEOAHOPOAHOTO NU(PEepeHITNAIBHOTO YPaBHEHHS TIEPBOTO MOPSIIKA.
3. Onpenenenue ypaBHeHus bepHymu. Metop pelieHust ypaBHeHus bepHymiu.
Teopema cyliecTBOBaHMS U €IUHCTBEHHOCTH PEIICHUS OAHOPOJHOIO YPaBHEHUS.
4. OnpeneneHre ypaBHEHUS € pa3IeAIOIIMMUCA IEpeMEHHbIMU. TeopeMa
CYILLECTBOBAaHUS U €IMHCTBEHHOCTH PELLIECHUS YPABHEHUS C Pa3esSIOIINMUCS
IEPEMEHHBIMU.
5. Onpenenenue TMHENHO 3aBUCUMBIX/HE3aBUCUMBIX (QYHKIUH. OnpeneanTenb
Bponckoro. Teopema o muHeHHON 3aBUCUMOCTH (DyHKIIHA.
6. Onpenenenne JMHEHHO 3aBUCUMBIX/HE3aBUCUMBIX (pyHKIMI. OnpenenuTens
Bponckoro. Teopema o muHelHON HE3aBUCUMOCTHU (DYHKITHH.
7. Onpenenenue JMHEHHOTO OTHOPOAHOTO AuddepeHIInaIbHOr0 YpaBHEHUS N-0i
CTETIEHH C MOCTOSTHHBIMU K03 purrenTamu. Onpenenenue GyHaIaMeHTaIbHOMN
CHUCTEMBI pelIeHU. XapaKTepUCTHUYECKHN MHOTOWIEH. Teopema 00 o01em
PEIICHUH JIMHEHHOTO OAHOPOIHOTO AU(DEepeHITNATHHOTO YPaBHEHUS C
MOCTOSTHHBIMH K03 (DHUITMEHTAMH B CITy4ae MPOCTHIX KOPHEH.
8. OnpeneneHue JIMHEHMHOTO OMHOPOIHOTO AU depeHITNaTFHOTO YPaBHEHUS N-0i
CTETICHU C MOCTOSTHHBIMU Koddpurmentamu. OnpenencHue GyHIaMEHTAIbHON
CHUCTEMBI pelIeHU. XapaKTEepUCTUUECKUI MHOTOUJIEH. JIemMMa 0 cMeleHnu
(popmymnupoBka). Jlemma o kpaTHbIX KOpHAX (popmynupoBka). Teopema 06
o0IIIeM peleHny TUHEHHOTO OMHOPOAHOTO MU PEPEHITMATBEHOTO YPAaBHEHHUS C
MOCTOSIHHBIMU KO3 (UIIMEHTaMH B CITydae KpPaTHBIX KOPHEH.
9. Jluneiinbie nuddepeHnnanbHble YpaBHEHUS N-T0 TOPSAIKa C TOCTOSTHHBIMU
ko3 punmentamu. OyHIaMEeHTAIbHAS CHCTEMa PEIICHUI 1 00IIIee pereHue.
XapakrepucTruaecknuii MHOTOUIeH. Teopema 06 o0IieM pereHnr THHEHHOTO
muddepeHnnanbHOTO YpaBHEHUS N-TO TOPSIKA C TTOCTOSHHBIMHU
k03 puIMeHTaMu B cIy4yae MPOCThIX KOPHEH.
10. JIunelinbie qudPpepeHmanbHble ypaBHEHUS N-T0 MOPSIKA C MOCTOSSHHBIMU
ko3dpunmentamu. @yH1aMeHTaIbHAs CUCTEMA PEIICHUN. XapaKTepUCTUUECKUM
MHorowieH. @opmyna cmemenus. Jlemma o kparHbix kKopHsx. OO1iee pelieHue
JTuHEeWHoro nuddepeHnalbHOr0 YpaBHEHUS N-r0 NOPsIKa C TOCTOSHHBIMU
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K03 (ULIMEHTaMU B CITy4yae KPaTHBIX KOPHEH.

11. JIuneitnpie HeoqHOPOAHBIE AU PEepeHITnaTBLHBIE YPAaBHEHUS C MOCTOSSHHBIMU
ko3 durmentamu. KBasumHorowieHsl. Teopema o BHJI€ YaCTHOTO PEIICHUS B
ClIy4yae KBa3MMHOTOYJICHOB.

12. Jlunetinbie cuctembl quddepeHnaibHbpIX YpaBHEHUH € TOCTOSTHHBIMU

ko3 durmenTamMmu. XapakTepucTUYeCKuii MHOrowIeH. Teopema o Buje perieHus
B Clly4ae IPOCTBIX KOPHEH.

13. Jlunetinbie cuctembl quddepeHnanibHbpIX YpaBHEHUH € TTIOCTOSTHHBIMU

ko3¢ durmenTamMmu. XapakTepucTuueckuii MHOrowieH. Teopema o Buje perieHus
B 0011IeM CiTy4ae.

14. Jlunerinbie cucteMbl quddepeHInalIbHBIX YPaBHEHUN C IIEPEMEHHBIMU

ko3¢ durmentamu. Teopema CylecTBOBAaHUS M €IMHCTBEHHOCTH PEIICHUS
3amaun Komn.

15. JIuneitnbie cuctemMbl TudPepeHInaIbHbBIX YPaBHEHUN C IEPEMEHHBIMU

ko3 punmentamu. OyHIaMeHTallbHAA cucTeMa perieHuil. Onpenenurens
Bponckoro.

16. JIuneitnbie cucteMbl TudpepeHInanbHbIX YPABHEHUN € TIEPEMEHHBIMU

ko3¢ duruentamu. JInnensie nuddhepeHnranbHbie YPaBHEHHUS N-TO TOPSIIKA C
nepeMeHHbIMH Kod(pbunmerTamu. @opmyna JInyBuis.

17. Jlunetinpie cuctemsl TuddepeHInaIbHBIX YPAaBHEHUH ¢ IEPEMEHHBIMU

ko3¢ uruentamu. JInnensie nuddhepeHnranbHbie YPaBHEHHUS N-TO TOPSIIKA C
nepeMeHHbIMU K03 purreHTaMu. Meton Bapuaiuu mOoCTOSHHBIX.

18. JIuneitnbie auddepeHmaabHbie ypaBHEHUS N-TO MOPSAKA C IEPEMEHHBIMU
k03 dulneHTaMu. DKBUBAJIIEHTHOCTh YPABHEHUS U CUCTEMBI
muddepeHnnanbHbIX YpaBHEHUH ¢ IEPEMEHHBIMU KO3 hUITHEHTAMHU.

19. Teopema o Hekonebmomemcst pereHun. Teopema [ltypma.

20. Teopema cpaBuenus. Teopema Kuesepa.

21. Teopema cyuiecTBoBaHUs penieHus 3a1aun Ko 11 oqHOTro ypaBHEHHS.
22. Teopema 0 €eITMHCTBEHHOCTH pelIeHus 3a1a4u Komu 171 OqHOTrO ypaBHEHMUS.
Hepasenctso [ ponyonna.

23. Jlomansie Ditnepa. MeTon mocienoBaTeIbHBIX MPUOITHKEHUH.

24. TeopeMa CyleCTBOBaHUS ¥ €IMHCTBEHHOCTH pelIeHUs 3a1aun Komu s
HOPMaJTbHOM cucTeMbl TudPepeHITnaNTbHBIX YPaBHEHUH.

25. YcTounBOCTh penieHus no JiamyHoBy. JlocTarouHoe yCiaoBUE YCTOMYMBOCTHU
JUTS1 TMHEHHON OJTHOPOAHOM CUCTEMBI C TOCTOSIHHBIMU KO3 (DUITUEHTAMH.

26. Teopema JIssmynoBa 00 yctoiiunBocTH. Teopema JlsimyHoBa 00
ACUMIITOTUYECKOW YCTOMYHUBOCTH.
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27. YpaBHEHHUs C YaCTHBIMH MPOU3BOJHBIMU TEPBOTO Mmopsigka. Teopema 00
oOLIeM pelIeHUH JTUHEHHOTO YpaBHEHUS.

4. TIOPAJOK NPOBEJIEHUA U KPUTEPUU OLEHUWBAHUSA
MMPOMEXYTOYHOMN ATTECTAIIUN

4.1. Tlopsinok npoBeeHHUs MPOMEKYTOUHOI aTTecTAlNU
WToroBslii 5K3aMeH: MPOBOAUTCS B MPUCYTCTBUM MPEIOAABATENS U PEAIoaracT
pelIeHue 3a7a4d U pa3BepHYTHIN, MOIHBIA OTBET HA TEOPETHUECKUE BOIIPOCHI.
Bompocsl cocTapisitores ¢ yu€ToM Marepuaia, IpoHIeHHOTO KaK Ha JEKIIMOHHBIX
3aHATHSX, TaK U HA MMPAKTUYECKUX 3aHATHIX. BpeMs, oTBoquMOe Ha BBIMOJTHEHHE
UTOTOBOM paboThl, 120 MUHYT.

4.2. Kputepuu oueHUBAHMS MPOMEKYTOYHOH ATTECTANMHU MO BUAAM
OIIEHOYHBIX CPeACTB.
Kputepnu oneHuBaHus JK3aMeHa:

Ne i/t | HabGpanHbie Gasuibl Ouenka YpoBeHb

1 Menee 40 HEYOBJIETBOPUTEIIHLHO

2 40-60 YAOBJIETBOPUTEIIHHO MTOPOTOBBIM

3 61-79 XOPOIIIO 0a30BbII

4 80-100 OTJIUYHO MIPOJIBUHYTHIN

4.3. Pe3yabrarbl  NPOMEXKYTOYHOH  aTTeCTAUMH M  YPOBHH
c¢(popMHPOBAHHOCTH KOMIIETEHIIHH

- TEKYILIUA KOHTPOJIb OCYILECTBISIETCS IIYTEM PETYISIPHOTO PEIICHUS 3a/1a4 Ha
MPAKTUYECKUX 3aHATUAX U 00CYXKIEHUS IOMAIIHUX 3a/IlaHU;

- IPOMEKYTOYHBI KOHTPOJIb OCYIIECTBISETCS B (DOpME MPOBEPOTHBIX
KOHTPOJIbHBIX palboT;

- ITOTOBBIM KOHTPOJIb OCYIIECTBISETCS B (POpME MUCEMEHHOTO dK3aMEHA B KOHIIE
KaXKJIOTO CEMeCTpa.

Ntoroas orieHka BeICTaBIsSIETCS 10 OamuibHOM cucteme. CyMMupyroTcs (¢
BecaMi) 0aJuIbl, MOJTYYEHHBIE 32 KOHTPOJIbHBIE padoThl (10 MakcumyMm 3a
KaX]IyI0 KOHTPOJIbHYIO paboTy), Oalljibl, MOITy4YeHHbIE Ha 3k3aMene (50
MakcuMyMm). Beca MoryT ObITh ONpeeneHbl CIEeIYIOMUM 00pa3oM: it
KOHTPOJIBHBIX paboT Bec coctasiset 0,4, s sx3amena Bec — 0,5.
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[Tony4yeHHble CTyneHTaMH 0ajlibl CyMMHUPYIOTCS U niepeBoasTcs B 10-0anbHyto
IIKaJTy, UTOrOBasl OLIEHKA BbIcTaBisieTcs no 10-0anpHOM 1IKane, UCXOAs U3
MOJTy4YEHHON CyMMBI OAJLIOB:

Ot 0 10 3 6a/I0B — «HEYIOBIETBOPUTEIHHOY

Ot 4 10 5 6a1N10B — «YNOBJIETBOPUTEIHLHO

Ot 6 10 7 6aJIOB — «XOPOIIIOY

Ot 8 10 10 6aI0B — KOTIIUYHOM.

Oco0eHHOCTH  TPOBEACHUM  MPOLEAYpPbl  OICHUBAaHUS  PE3yJAbTaToOB

oOy4yeHus: MHBAIMJIOB M JIMI[ C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS
0003Ha4YeHbl B paboueil mporpamme JUCIHUTUTUHBI (MOTYJIs).

YpoBHU chOpMHUPOBAHHOCTH KOMIIETCHIIMHN OTIPEALISAETCS CISTYIONTUM

obpazom:
1. TIpoaBuHYTHIH ypOBEeHb C(HOPMUPOBAHHOCTH KOMIICTCHIINH :

npeanonaraeT (GOpPMUPOBAHUE KOMIIETCHIIM Ha BBICOKOM YpPOBHE,
TOTOBHOCTh K CaMOCTOATEIBHOW TPOPECCHOHATBLHOW NEATEITHbHOCTH:
[TomyueHsr HaBBIKA IPUMEHEHUS UHCTPYMEHTAPHSI TECOPUH
i depeHINaIbHBIX YPaBHCHHM, BIAJICHHE 3HAHUSAMH TEOPETHYCCKUX
000CHOBaHUH ¥ METOJIaMU TIOCTPOCHHSI TUIIOBBIX MOJICIICH TCOPHH,
CTYICHT CIIOCOOCH PEIINTh JIOOYIO 3a/1ady W3 MPOWIEHHOTO Marepualia u
O0OBSCHUTHL CBOE pEIICHUE.

2. ba3oBblil ypOBEHb :

npeanonaracT (GopMupoBaHHE KOMIIETCHIIMM Ha CpEeIHEM YpOBHE:
CdopmupoBaHbl YMEHHUS MPUMEHSATh OCHOBHBIE TTOHSATHS M METOJIBI TCOPHUH
nuddepeHIanbHbIX YPaBHCHUH

CTYIIEHT CIIOCOOCH pEMUTh  3aJa4d M3 TMPOHJACHHOTO Marepuana u
OOBSICHUTB CBOE pEIICHNUE.

3. TloporoBerit ypoBeHbB:

npeanoiaraeT (GpopMHUpOBaHHE KOMIETEHLMM Ha HadalbHOM YPOBHE:
@opMHUPYIOTCS 3HAHUS OCHOBHBIX MOHSATUN U METOIOB PEILICHHS] TUMOBBIX
3aja4 Teopur U epeHInaIbHbIX YPaBHEHUH;

CTYIEHT CMOCOOEH OTBe4YaTb Ha BOMPOCHL. KoaudyecTBO mNpaBUIIBHBIX
oTBeTOB — HE MeHee 50%.

4 Hu3kuii ypoBeHb COOTBETCTBYET OLICHKE HEYIOBIECTBOPUTEIHHO.

© OI'BOY BO «Uenl'V»




28.03.02 Hanounxenepusa Hanpasiennocts (mpoguin) "HanorexHosiorum B
martepuanoseneHuu’, ®OC n o pucunnimmHe: {uddepenuuanbubie ypapHenus, 2025 r.H., ouHas
¢opma oOyuenust

@oHJ OLIEHOYHBIX CPEACTB TUCHUILIUHBI (MOAYJIs) 0100PEeH U PeKOMEHI0BAH:
ITpopekTop mo y4eOHo# padboTe ytBepxaeHo 20.02.25 A.A. CanamaToB

Y4eHbIM COBETOM (DU3MUECKOTO PaKyIbTeTa
IIpoTokon 3acenanus Ne 06 ot 20.02.2025

[Ipencenarens YueHOro coBera
(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3acenanueM Kadenpbl TeOPHUH YIPABJIEHUS U ONTHMH3AINA
ITpotokon 3acenanus NeO8 ot 20.02.2025
3aBemyrommii kKadeapoit COTJIaCOBAHO

. B. U3mecTheB

ABTOD (COCTaBUTEIND) E.T. Benos

CTpykTypa pa6oueii mporpaMmbl cO00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 247-1
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