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1. Heanb u 3a7a4m 0CBOCHH S JUCHUIIMHBI (MOIYJIA)

MaremaTuyeckoe MOJEIUPOBAHUE MHOTMX ITPOLIECCOB, MPOUCXOIAIINX B PEAIBHOM
MHUpE, TPUBOJNUT K U3YYCHHUIO HECTAHIAPTHBIX HAYaIbHO-KPACBBIX, MPSMBIX U 00OpaTHBIX 3a7a4
s nuddepeHManbHbIX YPAaBHEHHM, HE WMEIOIIMX aHAJIOrOB B KJIACCHMYECKUX Kypcax. B
YaCTHOCTH, TaKre 0a30BbIC MUCHUILIUHBI KaK «/luddepeHnmranbaple ypaBHEHUI» U «Y paBHEHUS
B YaCTHBIX ITPOU3BOJIHBIX» COJEPkKAT MaTepuall Mo JMHEHHBIM YpaBHEHUSIM, B TO BpeMs KaK Ha
MPAKTUKE 3HAYUTEIBHO Yallle MPUXOAUTCA UMETh JEJIO0 C HEJIUMHEWHBIMU ypaBHEHUsMH. [Ipu
TOM AaHAJTUTHYECKOE WCCIIeOBAaHNE TOMOOHBIX YypaBHEHHH W 3amad il HUX, TpedyeT
MPUMEHEHHUS CIIELUATBHBIX METOJOB, XapaKTEPHBIX JJISI ONPEICICHHBIX KJIACCOB YPABHEHHIA.
bosiee Toro, maxke 1 ypaBHEHHM, NPHUHAUICKAIIMX OJHOMY KJIACCy MOTYT IPUMEHSTHCS
pas3IuyHbIe METOBI McciaenaoBanus. [Ipu 3Tom, 0coOyr0 POJb UTPAIOT CTPYKTYpPHBIE CBOMCTBA
pelleHui ypaBHEHUN pa3HBIX MOPSAKOB, KJIacCOB M THIIOB, KOTOpbIE MO3BOJIAIOT Ooliee
3¢ (HeKTUBHO TPOBOAUTDH UCCIIEIOBAHUS YPABHEHHM B YACTHBIX MPOU3BOIHBIX.

B c¢Bs3M ¢ 5TUM, OCHOBHBIMH LEISIMH JUCIUATIINHEI SIBISIOTCS

- O3HAKOMHUTH CTYJICHTOB C COBPEMEHHBIMU AHAIUTUYECKHMMHU METOJAMH pPEUICHUS
muddepeHIMATBLHBIX YPaBHCHHI,

- BBIpA0OTaTh Yy CTY/ICHTOB HAaBBIKM MPUMEHEHHS PA3JIMUYHBIX METOJOB K MCCIEIOBAHUIO
HEJIMHEMHBIX YPaBHCHUH U 3aa4 JIJIs HHX;

- pa3BUThH CIIOCOOHOCTH K MPAKTHUECKOMY MPUMEHEHUIO MOTYYEHHBIX HABBIKOB.

3amauyy TMCHUILIMHEL:

- YCBOEHHUE CTYICHTaMU OCHOBHOT'O TEOPETUYECKOT0 MaTepHalia Kypca;

- BBIpa0OTKa MPOYHOTO HAaBbIKA [0 PEHICHUIO COOTBETCTBYIONINX YPaBHEHUH;

- TpUOOpETEeHUE CTYICHTAMH 3HAHWM, MO3BOJISIIONIMX MPUMEHSITh WX B Pa3IMUHBIX
Hay4YHBIX OTpaCsX.

2. Mecrto aucuuninnsl B ctpykrype OIIOIT BO

HucuunnuHa «CTpyKTypHBIE CBOMCTBAa pelieHud aud@epeHnanbHbIX YpaBHEHUH B
YACTHBIX MPOU3BOJIHBIX» OTHOCHUTCS K bioky 1 «/lucuummmuel (Moaynu)», 9acTu GopMupyeMoi
YYaCTHHKaMU 00pa3oBaTeIbHBIX OTHOILIEHUH, SBISAETCS AUCLUILUIMHON MO BHIOOPY OCHOBHOM
oOpa3zoBatenbHON mporpammbl crenuanutera 01.05.01 dyHpameHTanbHble MaTeMaTHKa U
MeXaHuKa, npopuib «DyHIaMeHTalbHas MaTeMaTHKay.

[Ipuctynas K WM3y4eHHIO JAaHHOW JUCHUIUIMHBI OOydYaroUuiics JOJDKEH OCBOMTH
CIIEeyIOIINEe JUCIUILTUHBI:

- Maremarnueckuii aHanu3

- IuddepennunanpHbpie ypaBHEHUS

- OyHKIIMOHAIBHBIN aHAIN3

- YpaBHEHUS C YaCTHBIMU IIPOU3BOAHBIMU

3. TpeboBaHus K pe3yJibTaTaM OCBOEHUS JUCHUIIMHBI (MOTYJIs1)

[Tpouecc n3yvyeHus: AMCUUILIIMHBI HAaIlpaBiieH Ha (JOPMUPOBAHHE DJIEMEHTOB ClIETyOIEn
npodeccuonanbaoi kommeTeHIuu (IIKC) B coorBerctBum ¢ ®I'OC BO um OIIOIT BO mo
JTAHHOMY HAIPaBJICHUIO TIOJITOTOBKHU:

- YMeHue SICHO M MOHSTHO MPEJCTaBIsATh MaTeMaTHUYECKUE 3HAHUS C YYETOM YPOBHS
aynutopuu (ITIKC-1).

Hnouxamopor docmuncenuss komnemenyuu IIKC-1:



IKC-1.1. Cnocoben o0pabaTpiBaTh, aHATM3UPOBATH M OCYIIECTBIISTH COOp MH(MOpMAITIT
110 3aJJaHHOM TEeMaTHUKE.

IIKC-1.2. CnocobeHn ¢GopMynmupoBarh MaTeMaTHYECKHE 3HAHUS C YYETOM YpPOBHS
CiIylaTenei.

B pesynbrare 0CBOCHUS NUCIUILTUHBI 00YJaIOLIHIACS JOKEH:

3HaTh OCHOBHOM TEOpPETHMYECKH MaTepuall Kypca, TIO3BOJSIONINI HCCIIeN0BaTh
HEJMHEWHbIE YPaBHEHUS B YACTHBIX [TPOU3BOJIHBIX.

YMeTb IpUMEHATH MOJIyYeHHbIE TEOPETUUECKIE 3HAHUS Ha TPAKTHKE.

Bnagers crnenuanbHBIMU METOJAMHU MCCIEIOBAaHWS, OCHOBAaHHBIMU Ha CTPYKTYpPHBIX
CBOWCTBAaX pPEUICHUN ypaBHEHUN MaTeMaTHUECKOW (DU3HKH.

IIpuoGpecT OnbIT AEATENBHOCTH II0 JOKa3aTEJIbCTBY Pa3peLIMMOCTH HEIMHEWHBIX
YPaBHEHUH Pa3IMYHBIX MOPSAKOB HA OCHOBE COOTBETCTBYIOIIUX METOOB.

Pa3BuTh CIOCOOHOCTH K HAYYHO-HCCIIEIOBATEIBCKOM IEATEIIEHOCTH.

4. Copep:kaHue U CTPYKTYPa AMCUMILIMHBI (MOIYJIs1)

4.1. Conepxanue TMCUMILINHBI (MOLYJIs1)

Kon
N KOHTPO- HaumenoBan
’ HaunmeHoBaHue JUpyeMoii ue
n/ Conep:xanue paszaesia
pasaena/TemMbl KOMIIETEHIIH | OLEHOYHOTO
" u (11 ee cpeacraa
4acTu)
1 2 3 4 5
1 | Bgeoenue ¢ Lens u 3amaun qucuumminasl. O630p ITKC-1 I3, KP, K, T
meopuio Hay4YHOU ¥ y4eOHOMH JIUTEpaTyphl 110
HeuHelHbIX Kypcy. CBSI3b C qPyTUMH AUCLUII-
ducppepenyuansipr | THHAMI. Teopernueckas U MpakTH-
X ypaeHenuii yeckasi HEHHOCTh Kypca. Mo;[em;}ible
3aJ1auu, peaypyeMble K HeJTMHEHHBIM
nmud hepeHInaTbHEIM YPaBHEHUSM.
2 | Illpocmetiwue VpaBHCHHS, [OIMYCKAMOIHME IOCTPO- ITKC-1 I3, KP, K, T
cayuau pazoenenys | CHWS TOYHOTO PEUICHHS B BUJE:
nepemMennbIX 6 D wx,t) =p(x)y (1),
HeIUHEeUHbIX 2) wx,t) =@(x)+y(1),
YPAGHEHUAX. 3) wx, 1) = () () + x(1)
3 | Hempusuanvhoe [TocTpoeHue TOYHBIX peLIeHUI ITKC-1 A3, KP, K, T
pazdenenue nepe- HEJNIMHEWHBIX JuddepeHInanTbHbIX
MeHHbIX 6 Heluhell- | YPABHEHHH ¢ KBapaTUIHON 1
HBIX YPAGHEHUAX KyOn4ecKoi HEeIMHEHHOCTBIO.
4 | Cmpykmypa Henunelinsie ypaBHEHMs MaTeMa- 3,KP,K, T
pewtenuil ¢ TUYECKOH (PU3UKH C Pa3IIeIITIOIIMMUCS [IKC-1
0606 enHbIM MEPEMEHHBIMH JIOTTYCKAOIINE TOYHBIE
pasdenenuen peLIeHHS B BUIE CYMM
nepemenbix o(x,y)= 9, (W (3)+ 0, (o (3) + .+ 0, (W, ()



10

11

Pewenue
GyHKYUOHATLHO-
ougpepenyuanvrvl
X ypaeHenuu
Memooom
oughghepenyuposan
ust

Pewenue
GyHKYUOHATLHO-
oughghepenyuanvivi
X ypasHenui
Memooom
pacujennienus

Ynpowennas
cxema nocmpoenusl
MOYHBIX peuleHut
VpaeHeHuli ¢
K8aOpaAmuyHou
HEeIUHEUHOCMbIO

Cmpyxkmypa
peuieHuti npu
@dyHKYUOHATLHOM
pazoeneHuu
nepemMeHHbIX

Ilpumenenue
Memooa
@yHKYUOHATbHO2O
pazoenenus
nepemeHHbix 0
YACMHBIX Cy4aes

Memoo
ougpepenyuposan
us 6 cayuae
DYHKYUOHAIBLHO2O0
pazoenerus
nepemeHHbIX

Memoo pacwen-
JIeHUsl U peOyKyus K
@DYHKYUOHATLHOMY
VpagHeHuio ¢
08yms
nepemeHHbIMU

Penyxuus ypaBHEeHUH ¢ YaCTHBIMH
MPOU3BOJHBIMH K ()YHKLIMOHAIBHO-
nmud hepeHnnanbHbEIM YPaBHEHUSM.
[Ipouenypa pemenuss @Y meTonom
nuddepeHIpOoBaHUS.

Ceenenne pemenus OJ1Y k mociemno-
BaTELHOMY PEHICHHUIO TMHEHHOTO
(YHKITMOHAIBHOTO YPaBHECHUS
CTaHJapPTHOTO BU/IA U PEIICHUIO CUC-
tembl O/1Y (T.€. pacuiemicHus 3a1auu
Ha J1Be 0oJIee MPOCTHIX).

ITocTpoeHue TOUHBIX pelIeHU
HEJIMHEHHBIX YPABHEHUN B BUJIE

o(X,y)=¢ (X)v, (y)+..+0,(x)w,(¥)

, B ClIy4dadX, Korja:
X

(P/(X):Xi’ ¢ (x)=e"
@; (x)=sin(a;x)> ¢,(x) =cos(Bx)
ITocTpoeHne aHAIMTHYECKUX PEILEHUI
HETMHEHHBIX MU (hepeHIInaTbHBIX
YPaBHEHUH B BUJE: a)(x, y) =F (z)

n
e z= Y. ¢, (. (v)-
m=1
Perienust c (G yHKIMOHAIBLHBIM
pa3eNeHneM IIEPEMEHHBIX YaCTHOIO
BHUIA:

w=F(z), tie 2=y, (y)x+y,(y).
0=F(z). Tae z=y,(y)x* +y,(»)-
w=F(z), e z=y,(y)e™ +w,(y)-

HcnonszoBanue Merona
IuQpepeHInPOBaHUS A1 TOCTPOSHHUS
TOYHBIX PELIEHUI HEIMHEUHBIX
YpaBHEHUH, TOIMyCKAIOLINX
(YHKIMOHAIBEHOE pa3JielieHue
IIEPEMEHHBIX.

Ceezenue perieHns (yHKIIMOHAIBHO-
JuQpepeHInAIBHOTO YPaBHEHHS C
TpeMsi apryMEHTaMH K PEIICHUIO YUCTO
(YHKIMOHAIBEHOTO YPaBHEHUSI C JIBYMSI
aprymenramu u cuctemsl OJ[Y

ITKC-1

ITKC-1

ITKC-1

ITKC-1

ITKC-1

ITKC-1

ITKC-1

I3, KP, K, T

J3,KP, K, T

I3, KP, K, T

I3, KP, K, T

I3, KP,K, T

I3, KP,K, T

I3, KP, K, T



12 | Tounvie pewenus HccnenoBanne OTACTBHBIX (HYHKIIHO- A3, KP, K, T

HelUuHeLIHbIX HaJbHBIX YPABHEHUN C TPEMsI apry- TIIKC-1

ypasHenu MEHTaMH, KOTOpbIe HanOoJIee 9acTo

menionpogooHocm BCTPEUAIOTCS TPU (PYHKIIMOHAILHOM
pa3aesieHuu NIEPEMEHHBIX B HEJTMHEH-
U U meopuu 60JiH .
HBIX YPaBHCHHSX MaTeMaTUICeCKON (u-
3uku. [locTpoeHne TOYHBIX pelIeHUN
OTZEJIbHBIX HEJTMHEHHBIX YPABHEHUI

TCIUIONPOBOAHOCTH U TCOPUU BOJIH.

13 | Jughghepenyuanvu H3ydeHue MaTeMaTHUYECKUX MOZECIIEN I3, KP, K, T
ble YPABHEHUsL 8 OCHOBAHHBIX Ha HEJIMHEHHBIX TIKC-1
T T p—— nmud hepeHInaNbHBIX yPaBHEHHX.

HOHYJ]SIHI/IOHHLIC MOACIN U HpO6JICMI)I
MaTEMAaTHYECKO OMOJIOTHH.

14 | Heceneoosanus MogenupoBatue mpoduieH moBepx- I3, KP, K, T
mMamemamudecKux HOCTEH MaJIbIX KaIlellb pacriaBoB B TIKC-1
wodeneii Pa3IUYHBIX TEMIICPATYPHBIX PEIKUMAX.

CIMAMUYCCKUX HUccnenoBanne nporecca KOHBEKINH B

. MaJoi Karuie, JeKalel Ha TOpU30H-
AGNeHulU meopuu

TaJIbHOM TBEPJIOM MIOBEPXHOCTH.

KanuuisapHocmu
15 | Heenedosanue BrvstHrE MOCTOSIHHOTO TOKA Ha (hOpMy I3, KP, K, T
KUHemuKu KalmnuJIJIAPHBIX HOBerHOCTeﬁ KUIAKUX HKC_l
npoyeccos ¢a3z. UccrienoBanne MaTeMaTHYECKOM
pacmexanus MOJIEITH JIBIYKEHUS TOBEPXHOCTH
MaJIoi KaIuid B IEPEMEHHOM
Kaneib

AIIEKTPOMATHUTHOM II0JIE.

B rpade 5 nmpuBoasTcs mnanupyembie GOpMBI TEKYIIET0 KOHTPOJIS: 3alluTa JjabopatopHoii pabotsl (JIP),
BhimosHeHne Kypcosoro npoekra (KIT), kontponsHo#t padotsl (KP), pacuetHo-rpadudeckoro 3amanus
(PI'3), nomamnero 3amanust (/13) narmmcanue pedepara (P), acce (3), kommokBuym (K), pyOexHBIi
koHTpoub (PK), rectuposanue (T) u T.4.

4.2. CTpyKTypa TUCHUNJIMHBI (MOYJIs1)
OO6miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3aueTHbIe eAUHUIT (216 yacoB).

TpynoeMKoCTh, 4aC0B
Buna padorsl

9 cemecTp Bcero

O0mas Tpya0eMKOCTh (B Yacax) 216 216
KonTakTHast padora (B yacax): 72 72
Jexyuu (J1) 36 36
Ilpakmuuecxue 3auamus (113) 36 36
CamocrosiTesibHas padoTa (B 4acax), B TOM YMcJie KOHTAKTHASA 144 144
padora:

CamocmosmenvHoe uzyuenue pazoenos 111 111



TpynoemkocTb, 4acoB

Buna padorsl

9 cemecTp Bcero
Koumponvnas paboma (KP) 6 6
[ToaroroBka v NpOX0KACHUE TPOMEKYTOUHOU aTTECTAllUU 27 27
Buja npoMexyTouHOI aTTecCTANIMU JK3aMeH JK3aMeH

Ne i/

10

11

4.3. JIeKIHOHHBIE 3AHATHA

Tema

Beeoernue 6 meoputo nenunetinvix oughghepenyuanvuvix ypasHenuil. Llens u sadauu
usyuenus memvl — O3HAKOMHUTD CTYJEHTOB C IIEJISIMU | 33/[@9aMu JucHUuHbL. [IpoBecTn
0030p Hay4HOIi ¥ YUeOHOM JIMTEPATYPHI [0 Kypey. YKa3arh CBsI3b C JPYTUMH
JUCIUIUIAHAMHE, TEOPETHYECKYIO U MPAKTHYECKYIO LIEHHOCTh Kypca. O3HAKOMHTB ¢
MOJIEILHBIMH 33]1a4aMH, PEAYIMPYEMBIMH K HEMHHENHBIM Tu(depeHIUaIbHBIM
ypaBHEHUSIM.

IIpocmetiwue cnyuau pasoenenus nepemMenHbIX 6 HeTUHEUHbIX YpaeHeHusx. e u
3a0auu uzyyuenus memvl — U3y9UT MIPOCTEUIITNE CITyYau pa3/ieJIeHHs] IEPEMEHHBIX B
HEJTMHEHWHBIX YPAaBHEHUSX.

Hempueuanvnoe pazoenenue nepemennvix 8 HeluHeUHblX ypasHeHusx. Les u sadauu
uzyyenuss memol — U3y4UTh TIOCTPOCHUE TOYHBIX PEIICHUI HEMUHEWHBIX quddepeHInanbHbIX
YpaBHEHUH C KBaJAPATUYHON U KyONIeCKOH HETMHEHHOCTHIO.

Cmpyxkmypa pewenuti ¢ 0600ueHHbIM pazoeneHuem nepemerHulx. Lew u 3adauu
uzyuenus memol — UCCICIOBATh HEIMHEHHbBIC YPAaBHEHUSI MaTEMaTHUECKON (U3UKH C
pasaciIrOIMMUCA IEPEMCHHBIMUA NOITYCKAOIMIUE TOUYHBIC PCHICHUSA B BUAC CYMM.

Pewenue ¢hynxyuonanvro-ougpepenyuanvHulx ypagueHull Memooom
ougpepenyuposanus. Llenv u 3adauu usyuenus memvl — ACCIEAOBATH TPOIIEAYPY PEIICHUST
®J1Y meronom nuddepeHimpopanus.

Pewenue ¢hynxyuonanvrno-ougpepenyuanvrvlx ypagHeHutl Memooom pacujenieHusl.
Lenv u 3a0ayu uzyyenus memsl — N3y4NTh cBeieHUe pemeHns OV k nocnenoBareabHOMY

PEIICHHIO JTMHEHHOTO (QYHKIIMOHATIBHOTO YPAaBHEHHUS CTAHIAPTHOTO BUJIA M PEIICHUIO CHC-
teMbl O/1Y (T.€. pacuiemieHus 3a/1a4u Ha JIBe 00JIee MPOCTHIX).

Ynpowennas cxema nocmpoenus mounvlx peuleHuil ypasHeHuti ¢ KeaopamuyHou
HeNUHEeHOCmbI0. Lenv u 3a0auu uzyuenus memvi — UCCIIEIOBATh MTOCTPOCHUE TOYHBIX
pElIeHN HETMHENHBIX YPaBHEHUI.

Cmpyxkmypa pewienuti npu YYHKYUOHATLHOM pasoeneHuy nepemenHvix. Lens u sadauu
uzyueHus memol — U3y4IuTh TOCTPOCHHE AaHATTMTUYECKUX PEIICHUI HEIMHEWHBIX TU(epeH-
[UABHBIX yPaBHEHHI TIPU (QYHKIIMOHATHHOM pa3fAeleHUH MEePEMEHHBIX.

Ilpumenenue memooa QYHKYUOHANLHO2O pA30eNeHUsi NePeMEeHHbIX 0N YACMHbIX
Cﬂy"laeg. Ue/lb u 3a0avu usydenus memvl — O3HAKOMUTHL C HpI/IMeHeHI/IeM MEeToaa
(YHKITMOHATFHOTO Pa3/IelIeH sl IEPEMEHHBIX IS YACTHBIX CIyJacB.

Memoo ougpepenyuposarnus 6 ciyuae QyHKYUOHANLHO2O pa30eleHUsi NePeMeHHbIX.
Lenv u 3a0ayu uzyuenus memvl — U3y4UTh PEIIEHNs C QYHKIMOHATBHBIM pa3JielieHHEM
NEPEMCHHBIX YaCTHOI'O BH/JIA.

Memoo pacwennenus u pedykyusi K QYHKYUOHATbHOMY YPABHEHUI0 ¢ O08YMs
nepemennviMu. lLlenv u 3a0auu usyueHus memvl — WCCIEIOBATH HCIIOIB30BAaHHE METOAA
muddepeHIMpoBaHns A TOCTPOCHUS TOYHBIX pEIICHHH HENWHEHHBIX YpaBHEHHH,
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AOIMyCKaromux (byHKLII/IOHaJ'IBHOC pa3aciiCHuC rCpeMCHHbBIX.

Tounvie peuieHus HETUHEUHBIX YPAGHEHUU MENIONPOBOOHOCMU U MeOPUl 60H. Llens u
3a0auu u3yyeHus memvl — UCCIeJOBaHNE OTACIbHBIX (P)YHKIMOHAIBLHBIX YPaBHEHUH ¢ TpeMsI
apryMeHTaMH, KOTOpble HanboJiee 4acTo BCTPEUArOTCs P (PYHKIMOHAIBHOM Pa3eICHUN
[IEPEMEHHBIX B HEJIMHEHHBIX YPaBHEHUAX MaTeMaTHueckoi Gusuku. IlocTpoenne ToOUHbIX
peleHnid OTAETbHBIX HETMHEHHBIX YPaBHEHUH TEIIONPOBOJHOCTH M TEOPHH BOJIH.

Huppepenyuanvnvle ypaenenus ¢ ecmecmeosnanuu. Lenv u 3a0auu usyuenus memol —
HU3YUCHHUEC MATEMATUUYCCKUX MOHGHCﬁ, OCHOBAHHBIX Ha HEIMHEHHBIX I[I/I(l)(bepeHHI/IaIII)HI)IX
YpPaBHCHUIX.

Hccnedosanus mamemamuueckux mooesel Cmamuieckux a61eHutl meopuu
xanuinaprocmu. Lens u 3a0auu uzyuenus memul — UCCIEJOBaHUE MPOLIECCAa KOHBEKLIUU B
MaJIOW Karuie, JIeJKalled Ha TOPU30HTaIbHOM TBEPAOM NOBEPXHOCTH.

Hccneoosanue kunemuxu npoyeccos pacmekanus kaneis. Llens u 3adauu usyuenus
membl — U3yYUTh BIMSHUE TIOCTOSIHHOTO TOKA Ha ()OPMY KalMJUIIPHBIX IOBEPXHOCTEH
*uIkux ¢a3. MccnenoBaTh MaTeMaTHUECKON MOJENH ABHKCHUS IIOBEPXHOCTU MaJIOH Karjiu
B TIEPEMEHHOM DJICKTPOMArHUTHOM IIOJIE.

4.4. IlpakTuyecKkue 3aHIATHSA

Tema

BBenenue B Teopuro HeNMHEHHBIX AU epeHIInaIbHBIX YpaBHECHHH
[Ipocretinue ciryuan pa3aeseHus IEPEeMEHHBIX B HEJIMHEHHBIX YPAaBHCHUSX.
HeTpI/IBI/IaHBHOG pasaciIiCHUEC NICPEMCHHEBIX B HEJIMHENHBIX YPaBHCHHUAX
CrtpykTypa perieHuit ¢ 00001IEeHHBIM Pa3IeICHHEM MIEPEMEHHBIX

Pemenue pynkunonanbHo-1uppepeHInanbHbIX YpaBHEHUN METOJOM
auddepeHIpOBaHUSL

Pemenue GpyHKImoHanbHO-IU(pGEpEeHIINATBHBIX YPAaBHEHUN METOI0M pacIleIICHHs

YpouieHHas cxeMa IOCTPOEHUs TOUYHBIX PEIICHUN YPaBHEHHUM C KBaAPATUIHOMN
HEJIUHENHOCTHIO

CrpykTypa pereHuit npu GyHKIIMOHATHHOM pa3/ieJICHUU TEPEMEHHBIX

[Tpumenenne Metonia GyHKIIMOHATLHOTO pa3/ieNieHns TEPEMEHHBIX I YaCTHBIX
CIIly4aeB

Merona nuddepeHimpoBanus B ciiydae GyHKIIMOHATHHOTO pa3/IesieHUs MePEMEHHBIX

Meton pacuiernieHus U peAyKIus K GyHKIIMOHATbHOMY YPaBHEHHIO C IBYMS
[IEPEMEHHBIMU

Tounble pemeHNs HEMMHENHBIX YPAaBHEHUH TEIJIONPOBOAHOCTH U TEOPUU BOJIH
Juddepennunanbable ypaBHEHHS B €CTECTBO3HAHUN

HccnegoBanus MaTeMaTHUYECKUX MOJEIIE CTaTUYECKUX SBICHUI TCOpHHU
KalmuJIIIPHOCTH

HCCJ’IC}IOB&HHG KHHETHUKHU ITPOLECCCOB PpACTCKaHWA KaIlCjib

4.5. CamocTosiTeIbHOE U3yUeHHe Pa3/1e/I0B JMCIHIIJIMHbI

BOl'lpOCbI, BBIHOCUMBbBIC HA CAMOCTOATEC/IbHOC U3YUCHHUEC

BBenenue B Teoprio HENMMHEHHBIX U GEpEHITUATHHBIX YPABHEHHI
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2 [Ipocretinue ciiy4au pa3iesieHUs] IEPEMEHHBIX B HEJIMHEUHBIX YPABHEHUSX.

3 HerpuBunansHoe pa3ieieHue MepeMeHHBIX B HEIMHEHHBIX YPaBHEHUSIX

4 CrtpykTypa penieHuii ¢ 0000IICHHBIM pa3/IeJICHHEM ITePEeMEHHBIX

5 Pemrenune GpyHKIMOHATBHO-TU(GEPEHITNATBHBIX YPABHEHUI METOIOM
nudepeHMpoBaHus

6 Pemrenue GpyHKIMOHATBHO-TU(PGEPEHITMATBHBIX YPAaBHEHUH METOIOM PaCIETUICHUS

7 YrpolieHHas cxeMa IOCTPOCHUS TOYHBIX PEIICHUH YpaBHEHHUH ¢ KBaJpaTHYHOM
HEJIMHEMHOCTBIO

8 CrpykTypa pemeHui npu GyHKIIHOHATEHOM Pa3JIeIeHUH ITePEeMEHHBIX

9 [TpumeHenne MeTona GYHKIIMOHATBLHOTO pa3/IesICHHs TIEPEMEHHBIX JUIS YaCTHBIX
CIydaeB

10 Meton nuddepeHumrpoBanus B ciaydae GyHKIIMOHATBLHOTO pa3Ie/ICHHS TePEeMEHHbBIX

1 MeTto pacuieruieHus U peayKIus K (yHKIIMOHATHFHOMY YPaBHEHHIO C IBYMSI
NIEPEMECHHBIMH

12 TouHbIe penieHus HEIMHEHHBIX YPAaBHECHUN TETJIONPOBOIHOCTH M TEOPHH BOJIH

13 JuddepeHnmanbHble ypaBHEHHS B €CTECTBO3HAHUU

14 HccnenoBaHusi MATEMaTHYECKUX MOJICIICH CTATUYECKUX SIBJICHUH TEOPUH
KaIMAJUIIPHOCTH

15 HccnenoBanre KHHETUKH MPOIIECCOB paCTEKaHUs Kalelb

5. OueHouyHnbie MaTepuabl AJIsl TEKYIIEro U py0e:KHOro KOHTPOJISA YCIIeBaeMOCTH H
NMPOMEKYTOYHOH aTTeCTAUNHN

KoHeuHnsiMu  pe3ynbTaTaMd  OCBOCHHMS ~ MPOTPAaMMBl  JTUCIMIUIMHBI  SIBIISTFOTCS
c(OpMHPOBAHHBIE KOTHUTUBHBIE IECKPHUIITOPHI «3HATHY, KYMETh», «BIAJICTh», PACIHCAHHBIC 110
OTJIeTbHBIM KoMMeTeHIUsAM. DopMupoBaHUe STUX JECKPUITOPOB MPOUCXOAUT B TEUEHUE BCETO
CeMecTpa 10 dTarnaM B paMKax pa3luYHOrO BUA 3aHITHI U CAMOCTOSITENILHOM paboTHI.

B xone u3ydyeHHs] MUCHUIUIMHBI TPEIyCMaTPUBAIOTCS TEKYIIUH, PyOSKHBIN KOHTPOIb U
MIPOMEKYTOUHAsS aTTeCTallHs.

5.1. Ouenounvie mamepuanvl 011 mexkyuwyeco Konmpons. llenb TeKymero KOHTpOIs —
OIIEHKAa PEe3yJbTaTOB pabOTHl B CEMECTpe W 00eCIeYeHne CBOEBPEMEHHOW 00paTHOW CBSI3M, LIS
KOpPpeKIIMH OOYYeHHMs, aKTHBH3ALMU CAMOCTOSITENbHON paboThl oOyuatomierocs. OOBEKTOM
TEKYIIETO KOHTPOJIS SIBISIOTCS KOHKPETH3MPOBAaHHBIE pE3yNbTaThl 00ydeHHs (ydeOHBIC
JOCTIDKEHUS ) TIO TUCIUTUIAHE.

Texywuui KOHMpPOAL YCIEBAEMOCTH OOECIeYMBAET OLIEHUBAHHE XOAa OCBOCHHS
TUCIUIUINHBL «CTPYKTYpHBIE CBOMCTBa perieHuil nuddepeHInaTbHbIX ypaBHEHH B YaCTHBIX
MPOU3BOJIHBIX» U BKIIOYAET: OTBETHl HA TEOPETUYECKUE BOIMPOCHI HA MPAKTUYECKOM 3aHSATHUH,
pellieHrne MPaKTUYECKUX 3a7ad M BHINOTHEHHE 3aJaHuil Ha MpakTudeckoM 3aHsATHU. OlleHKa
KayecTBa IOATOTOBKM Ha OCHOBAaHUU BBINOJIHEHHBIX 3aJaHUM BeleTcsl ImpernojaBaTeneM (cC
00CYXJIEHUEM Pe3yNbTaTOB), OAIIbl HAUUCISAIOTCSA B 3aBUCMOCTH OT CJIIOKHOCTH 3aJaHMUS.

5.1.1. Bonpocet no memam oucuyunaunvt « CmpykmypHble c60iicmea peuteHull
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ougepenyuanbrbix ypagHeHUuil 6 HACMHBIX NPOU3EOOHBIX) (KOHMPOUPYeMblE KOMNEMEHUUU
IIKC-1)

VCTHBIN Onpoc SABJISIETCSI OAHUM U3 OCHOBHBIX CIIOCOOOB YyuéTa 3HaHHMH 00y4arolierocs
no aucuuiuinHe «CTpyKTypHBIE CBOMCTBA pelieHni Tu(QepeHInaIbHbIX YPaBHEHUN B YaCTHBIX
NPOU3BOAHBIXY». Pa3BEpHYTHI OTBET CTyJOeHTa JOJDKEH TMPEACTaBIATh COOOW CBSI3HOE,
JIOTMYECKH T10CIIe0BATEIbHOE COOOIIEHHE Ha 33/JaHHYI0 TeMy, IOKa3blBaTb €ro yMEHHE
IIPUMEHATH OIPEICIICHUS.

YcTHBIE OIPOCHI MPOBOAATCA BO BPEMs IPAKTHUECKUX 3aHATHH, a TAKKE B KauyeCTBE
JIOTIOJIHUTEIBHOTO HCIBITAHUS IIPH HENOCTATOYHOCTU PE3YyJIbTATOB TECTUPOBAHUS U PEILICHUS
3agad. Borpockl onpoca He OMMHKHBI BBIXOAUTH 32 PaMKH, OOBSBICHHOHN IS TAHHOTO 3aHTHS
TEMBl. YCTHBIE ONPOCHI HEOOXOJMMO CTPOHMTH TakK, 4TOOBI BOBJEYh B TeMy OOCYXKICHHUS
MaKCHMaJbHOE KOJIMYECTBO OOydarOLUXCsl B TIpyIIe, MNPOBOAUTh Mapajuleld C ykKe
IPONJCHHBIM Y4€OHBIM MaTE€pHaJIOM MAHHOW IUCIUIUIMHBI, HAXOAWUTh YAAUHBIE NPUMEPHI U3
COBPEMEHHOM JIeMCTBUTENBHOCTH, YTO YBEINYUBAET 3P PEKTUBHOCTh YCBOSHHS MaTepuaa.

OcHOBHBIE BOIPOCHI JIi YCTHOIO OIpOCa JTOBOIATCSA IO CBEACHMS CTYIEHTOB Ha
IPEIbIAYIIEM IPAaKTUYECKOM 3aHATUU. IIpu oneHke onpocoB aHain3y MNOMIEKUT TOYHOCTh
(bOpMyYIHPOBOK, CBSI3HOCTh M3JI0KEHHS MaTepuaa, 000CHOBAaHHOCTh CYKICHUH.

Bonpocwel no memam oucyunnunst «CmpyxmypHute céoiicmea peuieHuil ougghepenyuanvnoix
YDAGHEHUIL 8 YACHHBIX NPOU3BOOHDIX) (Konmpoaupyemole Komnemenyuu IIKC-1):
Tema 1. Beeoenue 6 meopuio HeuHelHbIX OUDDePeHYUATbHBIX YPAGHEHUII.
1. CBs13b ¢ APpYrUMU AUCHUIITUHAME. TeopeTudeckasi U MpakTHIecKast [IEeHHOCTh Kypca.
2. MonenpHbIE 331241, PeIyLIUPyEeMbIe K HENMMHEHHBIM TU( (epeHIIMaTbHBIM YPaBHEHUSM.

Tema 2. Ilpocmetiwue cryuau pasoeneHusi nepemMeHHblX 8 HeNUHEUNbIX YPAGHEHUSX.
1. YpaBHeHUs, TOIyCKAIOIIKE IOCTPOCHHS] TOYHOT'O PEILIEHUS B BUJE:

D wix,t) =p(x)w (1),
2) w(x,t) = p(x) +y (1),
3) wix, ) = (X)) + x (1)

Tema 3. Hempueuanvroe pazoenenue nepemeHHbIX 8 HeIUHEUHbIX YPAGHEHUSX.
1. TlocTtpoeHue TOYHBIX pElIEHUH HENIUHEHHBIX U (depeHIaTbHbIX YpaBHEHUH C
KBaJIpaTUYHOMN U KyOMUECKON HEIMHEHHOCTHIO.

Tema 4. Cmpykmypa peuieHuii ¢ 0000UeHHbIM PpazoeleHuemM nepemMenHbIX.
1. HenuneiiHple ypaBHEHHS MaTeMaTUYeCKOW (PU3UKHU C pa3IesIONIMMHCS TePEMEHHBIMU
JIOTYCKAIOIME TOUHBIE PEIICHUS B BUAE CYMM

a)(x, )’)z (ﬂl(x)’//l()’)+¢2(x)’//2()’)+~-+¢n(x)W,1(Y)'

Tema 5. Pewenue @DYHKYUOHANbHO-0UDhepenyuanvHblX  ypagHeHull  Memooom
oughghepenyuposanus.

1. Penykuusi ypaBHEHHI ¢ YaCTHBIMH MPOU3BOJHBIMU K (PYHKIIMOHATBHO-TU(D(EPEHIIHATEHBIM
YPaBHEHHSIM.
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2. llponienypa pemenust GJIY meronom nuddepennupoBanus.

Tema 6. Pewenue ¢pynkyuonanvHo-oughgepenyuanbvlx ypasHenuti Memooom pacujenieHus.

1. Ceenenue pemienus OJIY k mocieqoBaTelbHOMY PEHICHHIO JTUHEHHOTO (DYHKIIMOHAIBHOTO
ypaBHEHUsI CTaHJIAPTHOTO BUJa U pemeHuto cucrembl OV (T.e. pacuiersieHus 3agayu Ha JBE
0oJiee MPOCTHIX).

Tema 7. Vnpowennas cxema nOCMpoeHUsi MOYHBIX PeuleHUll YPAGHeHUlNl ¢ K8AOPAMUUHOLUL
HeNUHeUHOCMbIO.
1. ITocTpoeHKE TOYHBIX PEIICHUN HEJIMHENHBIX YPABHEHUN B BUJIE

o(X,y) =0, (X)y, (¥)+.t0,(X)v,(¥):
B cnyqa;lx, Koraga:

(p’_(x):x’, (Pi(x)zem’ ‘Pi(X)ZSin(aiX)’ ¢, (x) =cos(B,x)

Tema 8. Cmpykmypa pewienuii npu YyHKYUOHATLHOM pazoeseHUuU NepemMeHHbIX.
1. IlocTpoeHre aHATUTUIECKUX PEIICHUH HETMHEHHBIX TU(PepeHIINaTbHBIX YPaBHEHHIA B BUIC:

a)(x, y): F(Z),

rae z= ;(Dm(x)(//m(y)'

Tema 9. Ilpumenenue memooa @YHKYUOHATLHORO pa30eNeHUs NepeMeHHbIX OJisl YACTHbIX
caydaes.
1. Pemenust ¢ QyHKIIMOHATIBHBIM pa3/ielIeHHEM IEPEMEHHBIX YaCTHOTO BUA:

w=F(z), e z=y,(y)x+y,(y).
a):F(Z), re z=y,(y)x* +y,(y)
a):F(z), rae z='//1()’)€ix+1//z()’)-

Tema 10. Memoo ougpghepenyuposanus 6 ciyuae yHKYUOHAILHO2O0 pa3deneHusi nepeMeHHbIX.
1. HcnonszoBanue weroaa aud¢epeHIUpoBaHUs [UIsl IMOCTPOEHUS TOYHBIX pElIEeHUI
HENIMHEHHBIX YpaBHEHUH, TOMYCKAIOIMNX (PYHKIIMOHAIIEHOE Pa3/IeIeHUE TIEPEeMEHHBIX.

Tema 11. Memoo pacwennenuss u pedykyus K QYHKYUOHANIbHOMY YPABHEHUIO C O08YMA
nepemenHbIMU.

1. CBenenue penieHus GyHKIMOHAIBHO-TU(DGEPEHIINATLHOTO YPaBHEHUS C TPeMs apryMeHTaMu
K PELICHUIO YHCTO (DYHKIIMOHAIILHOTO YpaBHEHHUS C IByMsI apryMeHTamu U cuctemsl OJ1Y.

Tema 12. Tounvie pewienuss HeTUHEUHBIX YPAGHEHUI MENIONPOBOOHOCMU U MeOPUU BOJIH.

1. UccnenoBanue OTAENbHBIX (PYHKIHMOHAIBHBIX YPaBHEHUU C TpeMsl apryMeHTaMH, KOTOpbIe
Haubosee yacTo BCTpeyaroTcss Ipu (QYHKIIMOHAILHOM pa3/IelIeHNH NEPEMEHHBIX B HEJIMHEHHbIX
YpaBHEHHUAX MaTeMaTH4eckoi (pU3uKu.

2. IlocTpoeHHE TOYHBIX PEIICHUH OTAEIbHBIX HEJIMHEHHBIX YpaBHEHUH TEIUIONPOBOJHOCTH U
TEOpUU BOJIH.
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Tema 13. Jlughgpepenyuanvrovle ypasnenus 6 ecmecmeosHaHuu.

1. M3ydyeHne maTeMaTHUECKHUX MOJENIel, OCHOBAHHBIX HAa HEIMHEWHBIX IU((hepeHINATHHBIX
YpaBHEHUSX.

2. [MonynsIIMOHHBIE MOACTN U MPOOIEMBI MATEMATHUECKON OMOJIOTHH.

Tema 14. Hccredosanus mamemamuyeckux Mmooenei Cmamuyeckux seleHull. meopuu
KAnuuisipHOCMU.

1. MonenupoBanue mnpoduield MOBEPXHOCTEH MalbIX Karelb pacijlaBOB B  Pa3IMYHBIX
TEMIEPATYPHBIX PEKUMaX.

2. UccnenoBanue npouecca KOHBEKIIMY B MAJIOW Karljie, JieKalled Ha TOPU30HTaIbHOM TBEpAOH
MIOBEPXHOCTH.

Tema 15. Hccnedosanue kunemuxu npoyeccos pacmekaHusi Kaneis.

1. BnusiHue mocTOsITHHOTO TOKa Ha (hOpMYy KanWJUISIPHBIX MOBEPXHOCTEH KHUAKHUX (a3.

2. HccnemoBanme MareMaTHYEeCKOW MOJIENHM JBUIKEHHUS TOBEPXHOCTH Majod Kaliud B
MEPEMEHHOM 3JIEKTPOMAarHUTHOM TIOJIE.

Kpumepuu ghopmuposanus ouenok (oyenusanus) ycmmuozo onpoca.

B pesynbpTare ycTHOro ompoca 3HaHHWsS, OOYYarOIIErocsl OLNEHHBAIOTCS IO CIENYIOIIEH
IIKase:

4 6anna, cTaBUTCSA, €CIM O0YUAIOIIHICS:

1) momHO wW3maraer M3y4YEHHBIH MaTepuan, JaéT NPaBUIBHOE OMpPEIEICHHOE
YKOHOMUYECKUX MOHSITHIA;

2) oOHapyXHBaeT MOHHUMaHHE MaTepuanga, MOXKET OOOCHOBaTh CBOU CYXKACHUS,
MPUMEHUTH 3HAHHS Ha MPAKTHUKE, MPUBECTH HEOOXOIMMbIE MPUMEPHI HE TOJBKO MO Y4eOHUKY,
HO U CAMOCTOSITENIbHO COCTaBJICHHBIE;

3) wum3naraer MaTepuall IOCIENOBATEIbHO W TPABWIBHO C TOYKH 3pEHUS HOPM
JUTEPATyPHOTO S3bIKA.

3 6anna, craBUTCS, €CIU OOYYAIOMIMICS NMaéT OTBET, YAOBIECTBOPSIOIIMN TEeM XKe
TpeOoBaHUAM, UTO U JUIs Oamia «1», Ho nomyckaeT 1-2 ommOKu, KOTOpbIE caM e HCIPABJISET, U
1-2 Hemouéra B OCIEI0BATEIHHOCTH H SI3BIKOBOM O(DOPMIIEHUH U3JIaraeMoro.

2-1 6ann, craButcs, ecnu oOydaronuiicss oOOHapyKUBAeT 3HAHUE U MOHUMAaHUE OCHOBHBIX
MOJI0KEHUN JaHHOW TEMBI, HO:

1) uznaraer mMaTepuan HEMOJHO U IOMYCKaeT HETOYHOCTH B ONPEACTICHUH MOHSITHIA;

2) He yMeeT JOCTaTOYHO TIyOOKO W JO0Ka3aTeJbHO OOOCHOBATh CBOW CYXKICHHS M
MIPUBECTH CBOU TIPUMEPHI;

3) wm3maraeT Marepuay HEIMOCJeIO0BaTeIbHO W JIOMYCKaeT OIMMUOKH B SI3BIKOBOM
0hOpMIIEHUH H3JIaraeMoro.

0 6annoe, craBuTCs, ecau OOydaroIIuiics OOHApy>KMBaeT HE3HAHUE OONbIIEH YacTH
COOTBETCTBYIOIIETO pa3zelsia U3y4aeMoro MaTepuaa, JIomyckaeT oluOKH B (hOPMYITHPOBKE.

banner  Moryr craBUThCS HE TOJBKO 3a €IWHOBPEMEHHBI OTBET, HO U 3a
paccpeOTOUYEHHBI BO BpEMEHH, T.€. 32 CYMMY OTBETOB, JIaHHBIX CTYJCHTOM Ha MPOTSIKEHUH
3aHATHUA.
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5.1.2. Ouenounvie mamepuanvl 011 CAMOCHMOAMENbHOU padomvl 00yuawuwecocs
(munoeuvle 3a0auu)

(koumponupyemoie komnemenyuu IIKC-1)

[TepeueHp TUIOBBIX 337144 JUISl CAMOCTOSTEILHON PabOThl CPOPMUPOBAH B COOTBETCTBUU C
TEMAaTUKON MPaKTHUYECKUX 3aHATHUH 1O JAucuMIUIMHE «CTpPYKTypHBIE CBOWCTBA pPELICHUH
g depeHIaTbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOAHBIX).

Tema 1. Beeoenue 6 meopuro HeruHelnvix Oup@epenyuanrbrbix ypagHeHull

[TocTpouts pemieHue CleayoIuX YpaBHEHUIN:

2
1. [%j +3z=x";

ox
2
2. [%J +277+x* =3y%;
dy

2
3. 3%+7 8_z =0;

0x oy
ozY (o)

4, 2(—ZJ —5 £ =0;
ox oy

2
3. (%j —3%=z2;

ox oy

oz oz 1
6.3 5| -4t

oy ox z

Memoouueckue pekomenoayuu no peuleruro 3a0ay
IIpu BBIMOTHEHUM 3alaHMH HEOOXOJMMO BHHUMATEIbHO O3HAKOMHUTHCS C KOHTEHTOM IO

COOTBETCTBYIOILLIEMY BOINpPOCY TeMbl «BBeleHHe B TEOpUIO HEIMHEHHBIX AU(QepeHIrnanbHbIX
ypaBHeHMI?».  OCHOBHas  Llelb  OBJAJeTh  HAaBBIKAMH  HCCIEIOBAHUS  HEJIMHEHHBIX
mddepeHaIbHBIX YpaBHEHUH.

Tema 2. [Ipocmeriwiue criyuau pazoeneHus nepemMeHHbX 8 HeMUHEUHbIX YPAGHEHUSAX
[TocTpouTh pereHne CIeayonuX YpaBHEHNN:

2
1. ezx(%j +y2%=0;

ox Oy
2
2. yx{%) —xy* % =0;
X

2 2
3. i(%j +y° & =477
2x\ 0x Oy
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5.7% 2 Gl =0;
ox Xx 6y

2
6. )c%+yaZ 2| 42 o _ & =0.
ox =~ Oy x\Ox Oy

Memoouueckue pexomenoayuu no peuteruro 3a0ay
[Ipu BBITOTHEHUM 3aJlaHU HEOOXOJMMO BHHMATEIBHO O3HAKOMHUTHCS C KOHTEHTOM IIO

COOTBETCTBYIOIIEMY Bompocy TeMbl «llpocTeiimne ciiydan pas3zaeiieHusT NEpEeMEHHBIX B
HEJIMHEHHBIX ypaBHEHUSAX». OCHOBHAs LENb OBJIAJETh HABBIKAMHM HCCIIEJOBAaHHE MPOCTEHIINX
CIIy4aeB pa3JIelIeHHsI IEPEMEHHBIX B HETMHEHHBIX YPABHEHUSIX.

Tema 3. Hempusuanvhoe pazoenenue nepemenHblx 6 HeIUHEUHbIX YPAGHEHUX
[TocTpouts pereHue CIeayoIUX YpaBHEHUN:

2 2
1. azj + aZ :(xz+y2 y%—x%
ox ox Oy
2. _ 5r+)’2) y%_x% ;
ox Oy
8z 0z 0z 0z 07
3. y——x— [+2——;
6x ay X +y Ox oy ox Oy
6z sfeter?) oz 0Oz
4. — y——x—|;
6y X +y ox Oy
oz 3 [0z
5 g—x——ZZ(a—j 20,
y y
6 3{%)2_1%:0
ox) y* oy

Memoouueckue pekomenoayuu no peuleruro 3a0ay
IIpu BBIMOTHEHUM 3aJlaHMH HEOOXOJMMO BHHUMATEIbHO O3HAKOMHUTHCS C KOHTEHTOM IO

COOTBETCTBYIOIIEMY BOIpocy TeMbl «HeTpuBHnaibHOE pa3jiesieHne MEePeMEHHBIX B HEJTWHEHWHBIX
ypaBHeHUAX». OCHOBHAS 11€7Th OBJIAJIETh HABBIKAMU T10 PA3JCIICHUIO IEPEMEHHBIX B HEIMHEWHBIX

YPaBHEHUSX.

Tema 4. Cmpykmypa peuieHuii ¢ 0000UeHHbIM pazoeleHuem nepemenHbIX.
[TocTpouTh aHAMTUTUYECKOE PEILICHUE CIAEAYIOIMNX YPaBHEHU:

1. [4%—3‘%) - aZ+y%;

ox Oy ox oy
2
2. z= x%+yaz+6 %+% ;
ox oy ox Oy
0z 0z oz (6z)
Joz=x—+y—+7——|—| |5
ox Oy ox \ oy
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a7 oy
5 5{@)2 2%,
ox 3y Oy
2
6. (x%—zj +y@+%=0.
ox ox Oy

Memoouueckue pexomeHoayuu no peuieHuio 3a0ay
[Ipu BbIMOIHEHUH 3a7aHUl HEOOXOJUMO BHUMATEIHLHO O3HAKOMHTHCS C KOHTEHTOM IO

COOTBETCTBYIOIIEMY BOINpPOCY TeMbl «CTpYKTypa pemieHuid ¢ OOOOIICHHBIM pa3JeiecHueM
nepeMeHHbIX». OCHOBHAas 1€lb OBJAJETh HABBIKAMHU MCCIEIOBAHMS CTPYKTYpPHl PEIICHUU C
000011IeHHBIM pa3ieIeHuEM ePEMEHHBIX.

Tema 5. Pewenue  pynkyuonanrvHo-ouppeperyuaivHvlx  YpaeHeHuti.  Memooom

ougpepernyuposanusi.
ITocTponTh aHATUTUYECKOE PELICHHE CIEAYIOIIUX YPABHEHUN:
2
1. 8—602 0 (20+aa)+ba)’";
ot Ox
3
2. 00,00 6,99y,
t  Ox ox
3
3. 92,499 5% o,
ot ox ox
3
4. a—a)+ga)+ba)a—w+ﬂa ?:0,
ot ox ox”
3
5. 6‘_a>+6 ?—60)28—60:0;
ot 0Ox ox
3
6. 92,99 10t 9?2 g,

o ae Y

Memoouueckue pekomeHOayuu no peulenuro 3a0ay
IIpu BBIOTHEHUM 3aJlaHMH HEOOXOJMMO BHHUMATEIbHO O3HAKOMHUTHCS C KOHTEHTOM IO

COOTBETCTBYyIOIIEMY  Bompocy TeMbl «Pemenue  dyHKunOHaANIBbHO-TU(D(EepEeHINATbHBIX
ypaBHEeHUU MeTos1oM nuddepenupoBanus». OCHOBHAs 1eIb OBJIAIETh HABBIKAMU HCCIIEIOBAaHUS
pemieHnit (yHKIMOHATBHO-AU(PEepeHINATBEHBIX YPaBHEHU MeT010M AP PEpEeHINPOBAHHUS.

Tema 6. Pewenue ¢hynkyuonanvHo-oughghepeHyuanvHulx ypasHeHutl Memooom pacujenietus.
[TocTpouTh aHATUTHYECKOE PEIICHNE CIEIYIOIINX YPaBHEHUI:

oo ;00

l. —=w =
Ot Ot
3 k
2. 8_a)+a6 c;) ba)(a—w =0;
ot ox’ ox

ow 0’0 owd'w K 0w\ oo
" Oy oxdy  Ox oy’ oy* ay*
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0000 _twdo_ [l " Pw
8y 6x8y 8x 6y Gyz

a) f(X)=ax"; b) f(x)=ae™
ow ow O’w

5. —+taw—+bw—=0;
ot ox ot

2

’w (ow o o
+H—| —o—5= -

oxoy \ Ox ox ox

Memoouueckue pexomenoayuu no peutenuro 3a0ay

[Ipy BBHINONHEHHMH 3aJaHMH HEOOXOAUMO BHUMATEILHO O3HAKOMHTBLCS C KOHTEHTOM IO

COOTBETCTBYyIOIIEeMY  Bompocy TeMbl  «Pemenue  QyHKIHMOHAIBHO-IH(PEpeHIIHATHHBIX
ypaBHEHMH MeETOAOM pacuierieHus». OCHOBHas Lesib BBIPAOOTATh HABBIKM HCCIIEOBAHMS
peurenuit QyHKIMOHAIBHO- (B GEepeHINATBHBIX YPAaBHEHUH METOJIOM paclICTICHHS.

Tema 7. Ynpowennas cxema nocmpoeHusi moYHblX peuleHutl ypaeHeHull ¢ K8AOpamuiHo

HEeTUHEeUHOCMbIO.

ITocTponTh aHATUTUYECKOE PELICHUE CIECIYIOINX YPABHEHUN
0w 0°w 0w dw O’w

L — ~ T D F) e+ g (X +h(Y)

dy OxOy Ox 0Oy’ oy’
ow 0w O O’w 0
8y 8x6‘y ox oy* Gy
660 ow Ow
=o—+Lf——;
8t ox otox®

+g(Mx+h(y);
6y}gyx y

o*w 0O ( 6(0) 0w
4. —t+—|® =0;
Ot ox Oox ox!
2 4
5. 0 Z):ag(a)—awjﬂa—a i);
Ot ox Ox Ox

6. C j"=aa)a +b(a“’j tew? f(t) g(t) Y —hOo—p(1) .
Ot ox? ox

Memoouueckue pexomenoayuu no peutenuio 3a0ay

[Ipu BEIMOTHEHWH 3a7aHUl HEOOXOJUMO BHUMATEIHLHO O3HAKOMHTHCS C KOHTEHTOM IO
COOTBETCTBYIOIIIEMY BOINPOCY TEMBI «YTPOIIEHHAs] CXeMa TIOCTPOEHHUS TOYHBIX PEIICHHUIN
YpaBHEHUW C KBAJAPAaTUYHON HETWHEHHOCTHIO». (OCHOBHAs I1I€7b BBIPAOOTaTh HABBIKK IIO
VIOPOLIEHHOM CXE€M€ TIIOCTPOCHMS TOYHBIX PEIICHWH ypaBHEHUHM C  KBaJpaTUYHOU
HEJIMHEHHOCTBIO.

Tema 8. Cmpykmypa pewieHuii npu hyHKYUOHATLHOM PA30eNeHUU NePeMeHHBIX.
[TocTpouts aHanmuTUYECKOE pemeHHe CJEAYIOIINUX YPAaBHEHUI:

O’w  owd’w 83

. +———w = ;
otox*  Ox Ox? =/ ) 8 4
2. G_a): 0w +ba)lna)+f(t)a)
Ot ox"
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ow 0"w

3. E=a e + f(H)who+gt)w;
ow 0" w

4, —=a + f()olno+[gt)x+h(t)]w;
ot ox"
ow 0"w

5. E =a——+ f(X)olnwo+[bf ()t + g(xX)]w .

Memoouueckue pexomenoayuu no peuteHuro 3a0ay
[Ipu BBITOTHEHUM 3aJlaHUN HEOOXOJMMO BHHMATEIBHO O3HAKOMHUTHCS C KOHTEHTOM IO

COOTBETCTBYIOIIEMY BoOIpocy TeMbl «CTpyKTypa pelieHuid nmpu (QyHKIUOHAIBLHOM pa3felieHuu
nepeMeHHbIX». OCHOBHAS 1€ PUOOPECTH OTBIT AESITEIHLHOCTH IO TEME.

Tema 9. llpumenenue memooa GyHKYUOHANLHO20 pa30eieHus NepemMenHbIX OJis YaACHHbIX

cyyaes.
[TocTpouTh aHATUTUYECKOE PEIICHUE CIEAYIOMNX YPABHEHHIA:

0 a” 2
.92 +f(x )[ j +g(x)+h(t);
Ot
0w _ a" ¢
2. — :
w_ 2o, of2)
3. — oo _ a)a 2 L ba? +fw+g@);
ot ox"
4. G_w:aa)ﬁ a);
ot ox"
ow 0"w ow
5. —= + —+g(Mw+hlt).
o =00 G D gD+ hlr)

Memoouueckue pexomenoayuu no peutenuio 3a0ay
[Tpu BBIIOTHEHWM 33JaHW HEOOXOJMMO BHUMATEIHHO O3HAKOMHUTHCS C KOHTEHTOM IIO

COOTBETCTBYIOIIEMY Bompocy TeMbl «[IpuMeHeHune wmetoja (YHKIMOHAIBLHOTO pa3eieHus
MEePEMEHHBIX ISl YACTHBIX cliydaeBy». OCHOBHAS 11€JIb BbIPA0OTATh HABBIKM MTPUMEHEHUS METO/1a
(GYHKIIMOHATBHOTO pa3/ieNieHus] IEPEMEHHBIX JIJIsl YaCTHBIX CITY4aeB.

Tema 10. Memoo oughghepernyuposanus 6 ciyuae hyHKYUOHATbHO2O paA30eleHUs

nepemeHHbIX.
[TocTpouTh aHATUTHYECKOE PEIICHNE CIEIYIOIINX YPaBHEHUI:
2 n
1. 0 f):aa +bolno+ f(t)w;
ot
O’w 0w
2. =a +bolnw+|f(x)+ ¢lt)|lw
2 n
3. 0 Zo =a 0o + f(x)wlnw+[bf (X + g(x)]w
Ot ox"
0w 0"w oY
4. =a +bl — | +co+ f();
or’ ox" ( ox J S0
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o’w 0w

5. —a—+ f(x)[a—“’j +g(x)+h().
" ox

2
ot Oox
Memoouueckue pexomenoayuu no peuweHuio 3a0ay
ITpu BBHIMOJHEHUH 33JaHUH HEOOXOIMMO BHHUMATEIBHO O3HAKOMHTBLCS C KOHTEHTOM I1O

COOTBETCTBYIOIIEMY Bompocy TeMbl «Meton nuddepeHuupoBanus B ciaydae GyHKIHOHAIHLHOTO
pazzeneHuss nepeMeHHbIX». OCHOBHas 1€ BbIPAOOTAaTh HABBIKK 110 NPUMEHEHHIO METO/a
muddepeHIMpoBaHUS B ciiydae (yHKIIMOHATIBLHOTO pa3esieHusl HEPEMEHHBIX.

Tema 11. Memoo pacwennerus u pedykyus K OYHKYUOHAILHOMY YPABHEHUIO C 08YMS

nepemeHHbIMU.
[TocTponTh aHATUTUYECKOE PELICHUE CIICIYIOIINX YPABHEHUN

0w 0" w
1. =aw

+ f(x)a)a—w +g(t)o+hit)
ox" Oox

o’
, 0o O’w 0w d’w _f(x)ﬁ”a)
" dy &xBy ox Oy’ oy"

0w 0"w
e =aw e + f(t)w— g(t);
0w 0" w

o7 =a0 bo’* + f(Hw+g(r).

Memoouueckue pexomenoayuu no peuteruio 3a0ay
[Ipu BBIMOTHEHUU 3aJaHH HEOOXOJMMO BHUMATEIHHO O3HAKOMHUTHCS C KOHTEHTOM IIO

COOTBCTCTBYIOLIIEMY BOIIPOCY TCMbI «MeTton paclICIJICHUA U PEAYKIUA K q)YHKI_II/IOHaJ'IBHOMy
YpaBHCHHUIO C ABYMS IICPEMCHHBIMU). OcHoBHas Ociib Bpra60TaTB HaBBbIKW 110 IMPUMCEHCHHUIO

MCTOJa paCHICIINICHUA U PEAYKIHA K q)YHKHHOHaJII)HOMy YPaBHCHHUIO C ABYMSA ICPEMECHHBIMH.

Tema 12. Tounvle pewienus HeIUHEUHBIX YPAGHEHUN MENIONPOBOOHOCIU U MEOPUU BO.IH.
ITocTponTh aHATUTUYECKOE PEHICHUE CIIETYIOIINX YPABHEHUN

2
1. %+i2 % =0;
ox x"\ Oy

3 2
oy ox

2
3.3 x%jty% —ﬁ:O;
ox oy

2 2
4.5 x%+y% —Z(%) =0;
ox oy ox

2
5. 3%— % :x%+y%.
ox \ Oy ox Oy

Memoouueckue pexomenoayuu no peuteHuio 3a0ay
[Ipu BBIMOTHEHUU 3aJaHWi HEOOXOJMMO BHUMATEIHHO O3HAKOMHUTHCS C KOHTEHTOM IIO

COOTBETCTBYIOLIEMY  BONpocy TeMbl «TOuHBIE pEmIeHHWs  HEIMHEHWHBIX  yPaBHEHUM
18



TEIUIONIPOBOAHOCTH M TeOpuUM BOJH». (OCHOBHAas IE€lb MCCICIOBAHUE TOYHBIX PEILICHUN
HEJIMHEHHBIX YPaBHEHUH TEIJIONPOBOAHOCTH U TEOPUH BOJIH.

Tema 13. Jugpghepenyuanvuvie ypaenenus 6 ecmecmeosHaHuu.
[TocTponTh aHATUTUYECKOE PELICHUE CIICIYIOINX YPABHEHUN

( 0z j 0z 0z ’
. x| x—-z —+—1;

ox 6x oy
2
2. 6_w=a6 620+ba)k;
ot Oox
3
3. 6‘_a>+6 C:) ae“’a—w=0;
ot ox Oox
4 90 ow Ow
o o’ 8x
0w (0 oo o
5. +|— | —w =y +f(@t),ecmn f(t)=Ae™™, A>0, B>0.
OxOt (ij ox* ox’ A J0= p

Memoouueckue pekomenoayuu no peutenuio 3a0ay
[Tpu BBIIOTHEHUU 3aJaHWA HEOOXOJMMO BHUMATEIHHO O3HAKOMHUTHCS C KOHTEHTOM IIO

COOTBETCTBYIOIIIEMY BoOmpocy Tembl «J/lnddepeHnnanbupie ypaBHEHHST B €CTECTBOZHAHHM.
OcHoBHas 11e71b uccieoBanue AudQepeHInaIbHbIX YPaBHEHUH B €CTECTBO3HAHUM.

Tema 14. Hccreoosanus mamemamuyecKux mooenell CmamuyecKux sA61eHutl meopuu

KanuiisapHoCmu.
IToctpouTth aHanUTHYECKOE pemeHI/Ie CIIETYFOILIAX ypaBHeHHﬁ:
o’w 8260 3 8&) O’w
L. —=0—;
ot ox> 4l ax
82 4 2

2. —=Ff (t)co e +g(t) +h(t)—+p(t)a>+q(t)

5 0 ow a@ a)+b(8a)

2
— | +co+ f();
ot ox" ox j co+f)

ow 0"w owY o0w )
4. —= +b — | +co—+ko + f(Ho+g(1).
o Cor (Gx] crgy TR+ S Do+ g)

5 9@ ow —4 0" ema ) ( )eﬂw
ot ox"
Memoouueckue pexomenoayuu no peutenuio 3a0ay
[Tpu BBIIOTHEHWW 3aJaHW HEOOXOJMMO BHUMATEIHHO O3HAKOMHUTHCS C KOHTEHTOM IIO
COOTBETCTBYIOIIEMY BOMNPOCY TeMbl «lcciemoBaHusT MaTEeMAaTHYSCKUX MOJCNIeHd CTaTHYCCKHUX
SIBIICHUH TEOpUU KamuwuispHOCTH». OCHOBHAs IeJTb UCCIIEIOBAHHE MAaTeMaTHYCCKUX MOJIeieh
CTaTHYECKUX SBICHUN TEOPUHU KAWILISIPHOCTH.

Tema 15. Hccnedosanue kKunemuku npoyeccos pacmeKanus Kaneib.
[TocTponTh aHATUTUYECKOE PELICHUE CIEYIOINX YPABHEHUN
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ow u ka)
L —=>[fO)no+g, ()=
ot =
2 2 2 3
2. Sx; (aa_fj _a)aax?:VgT?_'_f(t)aeCHH f(t):Aeﬁ” A<O, ﬂ>0,
’w (dwY 0’w o
3 ax@tJr(_xj 003 :V¥+f(t),ecnnb) () =Ae”, A>0, B>0:

2 2
4. 3(%j —2% :x%+y%;
oy ox Oy

oo_ aani) +f(x)[g—wj +bar+g(x)+ ().
X

or’ ox

Memoouueckue pexomenoayuu no peulenuio 3a0ay

[Tpu BBIIOTHEHWU 3aJaHWA HEOOXOJMMO BHUMATEIHHO O3HAKOMHUTHCS C KOHTEHTOM IIO
COOTBETCTBYIOIIIEMY BONPOCY TeMbl «lIccaenoBaHe KHHETUKH TPOIIECCOB PACTCKAHHS KaIelby.
OcHOBHas 1€ UCCIIEIOBAHNE KHHETUKHU MPOIECCOB PACTEKAHMSI KaTlellb.

Kpumepuu ¢opmuposanusn oueHox no 3a0aHuam Ona camocmosamenbHou padomol
cmyoenma (munoewvle 3a0auu):

«omauyHoy (4 6anna) - obOydarommiics TokKa3an TiyOOKHe 3HAHUS MaTepualia 1o
MOCTaBJICHHBIM BOIIPOCAM, TPAMOTHO, IOTUYHO €r0 U3JaraeT, CTPYKTypUpPOBal U I€TATU3UPOBaI
uHpopMalio, wu30eras MPOCTOro TMOBTOpeHUs HHPOpMAIMM U3 TEKCTa, HHPOpMAIUI
npencTaBieHa B mepepadbotaHHoM Buae. CBOOOAHO HCMONB3yeT HEOOXOAMMBIE (GOPMYIBI MpPU
pelIeHNH 3a1ad;

«xopowoy (3 banna) - 00y4arOIMUNCS TBEPJIO 3HAET MaTepuaj, TPaMOTHO €Tr0 M3Jaraer,
HE JIOMTYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHHS 3a/1a4;

«yoosremsopumenvhoy (2 bania) - 00yJarOMUICT UMEET 3HAaHUS OCHOBHOT'O Marepuaia
10 TIOCTABJICHHBIM BOIPOCaM, HO HE YCBOWJI €T0 JeTajeid, JOMyCKAaeT OTAEIbHbIE HETOYHOCTH
MIPH PEIICHUH 33]1a4;

«HeyoosremeopumenvHoy (Menee 1 6anna) — oOydaroUMiics 10MycKaeT Tpyoble OMUOKH
B OTBETE Ha MOCTABJICHHBIE BOMPOCHI U MPHU PEIICHUH 3a/1a4.

5.2. Ouenounvie mamepuansvt 011 pyoesHcH020 KOHMPOA

Pybeswcnwiti konmpons ocyliecTBisieTcs: o 0ojiee Uil MEHee CaMOCTOSTENIbHBIM pa3jienam
— y4eOHBIM MOIYJISM Kypca W TPOBOJUTCS MO OKOHUYAHWW HW3Y4YEHUS MaTepuaia MOIYJs B
3apaHee YCTaHOBJIEHHOE BpeMms. PyOeXHbII KOHTPOJIb MPOBOAUTCS C LENbIO OIpeneieHUs
KauecTBa YCBOGHHUsSI MaTepualia ydeOHOTO MOAYNs B IeloM. B TeueHme cemecTpa MpPOBOAUTCS
mpu maKux KOHMPObHHIX MEPONPUAMUSA NO ZPAPUKY.

B xkauectBe ¢opmM pyOeKHOrO KOHTPOJS MOXKHO HCIIONB30BaTh TECTUPOBAHHE
(MMCbMEHHOE WM KOMITBPIOTEPHOE), TPOBEACHHE KOJUIOKBUYMa WM KOHTPOJIBHBIX pPaboT.
BeimonHsieMbie  paboOThl JODKHBI XpaHUTHCS Ha Kadenpe B TeYeHHMH YYeOHOTO Toja W TIO
TpeOOBaHUIO TIPENOCTABIIATHCS B YTIpaBICHHE KOHTPOJS KadecTBa. Ha pyOekHbIE KOHTPOJIbHBIE
MEpONpPUSTHS PEKOMEHYeTCS BBIHOCUTh BECh IPOrpaMMHBIA MaTepuan (Bce pas3zelnbl) Mo
JUCLIUTUIAHE.
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5.2.1. Ouenounvie mamepuanvl 011 KOHMPOAbHOU padomsl (KOHmMpPOAUPyemble
komnemenyuu u IIKC-1). Konmponvnas paboma — nucbMeHHas paboTa HEOOIBIIIOro 00beMa,
NpEeroiararomas MpoBepKy 3HAHWUM 33aJaHHOTO K H3YYEHHUIO MaTepualla U HaBBIKOB €ro
MPAKTUYECKOTO MpUMeHeHHs. [IpoBoauTcs Tpu pa3a B TEUCHHE W3YYCHHUS IUCIUILIAHBI
(cemecTp) B yachl ayIuTOpHOUN paboThl. He MeHee uem 3a | Hemenro 10 KOHTPOJIBHON paboThI,
IpenoAaBaTesb JOJKEH OMPEIeNIUTh CTYACHTaM HCXOJHbIE JaHHbBIE JUIsl MOJITOTOBKU: Ha3BaTh
pa3nenbl (TeMbl, BOMNPOCHI), MO KOTOPHIM OyIyT KOHTPOJIbHBIC 3a/laHusl, TEOPETHYECKHE
MCTOYHUKU (C TOUHBIM YKa3aHHEM pa3/esioB, TEM, CTaTe) AJisi MOITOTOBKH.

KouTtposnbubie paboThl MOTYT COCTOSITH U3 OJHOTO MM HECKOJBKUX 3aJaHui
MPAKTUYECKOTO cojepkaHusi. [Ipu BBIOJIHEHWH KOHTPOJIBHOW pPabOTHl  TOJIB30BATHCS
KOHCIIEKTaMH JICKIMH, y4yeOHUWKaMu, 3aJadyHHUKaMH HE pa3peuieHo. JJIUTeIbHOCTh pelieHust
KOHTPOJIbHBIX 3a/laHuil cocTaBisieT He Oosee 90 MUHYT.

Obpa3ubl KOHMPOTILHBIX 3A0AHUIL:
PeiiTuHroBasi KOHTpoJIbHasi padora Nel

[TocTpouTh aHAIMTHYECKOE PELICHUE CIIEAYIONICTO YPaBHCHUS:
dw 0*w m
— =—_5 taw+bo”.
ot Ox

PeiiTuHroBasi KOHTpoJbHAas padora Ne2
[TocTpouTh aHAIMTHYECKOE PEUICHNE CIEAYIOMIETO YPaBHEHUS:
ow 0" ( ,, 0w
=a n € k
ot Ox Ox

PeifTuHroBasi KOHTPOIbHAsA padora Ne3
ITocTpouTh aHATUTUYECKOE PELICHUE CIEAYIOIIETO YPAaBHEHHUS:
oo 0"

a
ot ox"

(ot g2
ox

Kpumepuu ghopmuposanusn ouenox no KOHmpoIbHbIM pabomam:

7 bannos - CTaBUTCS 3a paOOTy, BBHIMOJIHEHHYIO TMOJIHOCThIO 0€3 OIMMOOK M HEI0YETOB;
00YyYaroMIMICs IEMOHCTPUPYET 3HAHHWE TEOPETHYECKOTO M IMPAaKTHYECKOTO MaTepHaia M0 TeMme
MpaKTHIeCcKoi paboTsl, permeno 100% 3anay;

6 6annoe — craBUTCA 3a PadOTy, BBHIMOJHEHHYIO MOJHOCTHIO, HO MPH HAJMYMU B HEH HE
Oosiee oHON HerpyOoil ommMOKKM U OHOTO Henouera, He Oojee Tpex HenoueToB. OOydaronmics
JEMOHCTPHUPYET 3HAHUE TEOPETUYECKOTO0 M MPAKTUYECKOr0 Marepuaia Mo TeMe MPaKTUYEeCKOM
paboThI, TOMyCcKas He3HAUYUTENILHBIE HETOYHOCTH TIPH pelieHnH 3a1ad, pemeno 70% 3amgay;

5 6annos — craBuTcs 3a paboTy, €CM CTYJICHT MPAaBUIBHO BBIMOJIHUI HE MeHee 2/3 Bceid
paboThl WM JOMYCTHJI HE OoJjiee OMHOW TpyOOW OMMOKKA M JBYX HEIOYETOB, HE Oosee OmHOM
rpyooit m omHON Herpyooi ommOku, He Oojiee TpexX HErpyObIX OMIMOOK, OJHOW HErpyOOH.
OOyyvaromuiicss 3aTpyIHSETCS C TPABHIILHOW OIEHKON TNPEIOKEHHON 3a7auu, JaeT HETOJIHBIA
OTBeT, pemieHo 55% 3amgau

MeHee 4 6108 — CTaBUTCS 3a PaboTy, €CIIM YMCIIO OMMOOK M HEJOYETOB MPEBBICKHIIO HOPMY
JUTSL OLIEHKH 3 WJIM TIPABUJIBHO BBITOTHEHO MeHee 2/3 Bcell paboThl. OO0ydarommiics 1aeT HEBEPHYIO
OLIEHKY CUTYaluH, perieHo menee 50 % 3amay.
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5.2.2. Ouenounvie mamepuanvi: mMunoevle MmMecmMogvle 3A0AHUA NO OUCUUNIUHE
«CmpykmypHole ceolicmeéa peuieHuil OuppepeHyuanbHolX YPAGHEHUN 6 UACHHBIX
npou3eoonvlxy  (konmpoaupyemovte  komnemenyuu  IIKC-1). Tecm —  cucrema
CTaHJAPTU3UPOBAHHBIX 3a/IaHUM, TO3BOJIAIONIAS ABTOMATU3UPOBATH MPOIEAYPY HU3IMEPEHUS
YPOBHSI 3HAHUH M YMEHUH cTyneHTa. Perenue 3a1anuii B TeCTOBOM (opMe IPOBOIUTCS TPU pas3a
B TEUCHHE ceMecTpa Ha Tutardopme http://open.kbsu.ru/moodle/. He menee uem 3a 1 Henmemto 10

TECTUPOBAHUS, IIPENOJABATENb JIOJDKCH OIPEACIUTh CTYJACHTAM WCXOJHbBIE JaHHBIC IS
MOATOTOBKU K TECTUPOBAHUIO: HA3BaTh pa3/ieibl (TEMBbI, BOIIPOCHI), IO KOTOPBIM OYIyT 3aaHUS
B TECTOBOW (pOpMe, TEOPETHUCCKHNE MCTOYHUKH (C TOUHBIM YKa3aHUEM pa3/IesioB, TEM, CTATCH)
JUIS IOATOTOBKH.

OueHka pe3ysbTaTOB TECTUPOBAHUSA MPOU3BOJIUTCA KOMIBIOTEPHON IPOrpamMMoi,
pe3ynbTaT BBIIACTCS HEMEJICHHO 10 OKOHYaHWHU TecTa. MakCHMallbHBIM Oajl 3a pelieHue
3aJlaHUil B TecTOBOM (opme — 5 OamioB. J[0o OKOHYAHMS TecTa CTYIEHT MOXET elle pa3s
MIPOCMOTPETH BCE CBOM OTBETHI HA 33/IaHKS M IIPU HEOOXOAMMOCTH BHECTH KOPPEKTHBBI.

TTonubii NepeyeHb TECTOBBIX 3aJaHui MIPEJICTaBIICH B S0UC —
http://open.kbsu.ru/moodle/course/search.php?search=%

Obpa3zubt mecmoegvix 3a0aHUlL:
1) KBa3uinvHEHBIM SBIISIETCS YPAaBHEHUE

2 2 2
_: x3.a_1;£_y2.a_l;l+x2y3. au :0
Oy ox Ox0y

2
- (uxx —uxy) =u,-u, +7u,

2) Ilpu mnepexone K HOBOM HCKOMOH (YHKIMHM B IENsAX YIPOUICHUS JHMHEHHBIX
YPaBHEHUH C TOCTOSHHBIMH KO3(p(pHIIMEHTaMU, NPUBEACHHBIX K KaHOHHYECKOMY BHIY
UCIOJIB3YIOT CIIEAYIOIIYIO 3aMEHY ...

+: U(x,y) =MW -V(x,y)
= U(gm)=""V(Em)
- U(&n)=e""-V(gn)
- U(xy)=e"-V(hx,uy)

3) Eciu u3BEeCTHO, YTO HEJTMHENHOE YPaBHEHHUE NMEET CIEAYIONIYIO CTPYKTYPY PELICHHUS:

(D(X,Y) = F(Z),Flle Z= Z(pm (X)\um (¥), TO Takoe pelIeHHE HA3BIBAIOT

m=1
+: perieHueM ¢ GyHKIIMOHAIBHBIM pa3/ielieHueM epPEeMEHHbIX
-2 0000IICHHBIM peIIeHHEM
- pellIeHHEeM C pa3zieJIeHeM IIepEMEHHBIX B BUJIE€ TIPOU3BEICHUS
-: pemeHueM tuma Oypee
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5.3. Ouenounvie mamepuavl 013 RPOMeENHCYMOYHOU ammecmayuu

Llenvio npomesicymounvix ammecmayuy 10 JUCUMIUIMHE SBJISETCS OLEHKAa KauyecTBa
OCBOCHUS JUCIHUILTUHBI 00YyJaIOIIUMUCS.

[TpomexyTouHass arrecTalys TpeaHa3HadeHa s OOBEKTHBHOIO IOATBEPXKICHUS H
OIICHUBAHMSI IOCTHUTHYTHIX PE3YJIbTATOB OOYUYEHUS MOCIE 3aBEPIICHUS M3YUYCHHS TUCIUTUIHNHBL.
OcymecTBisieTcs B KOHIIE CeMecTpa M HPEJCTaBiIsIeT COOON HTOrOBYIO OLIEHKY 3HaHUU IO
muciuminie «CTpyKTypHBIE CBOMCTBa pelieHui TuddepeHInaabHbIX YpaBHEHHH B 4YaCTHBIX
MIPOM3BOJIHBIX)» B BUJE MPOBEACHUS SK3aMeHa. Ha mpoMexXyTOuHyI0 aTTecTaluio OTBOJUTCS 10
30 6amnos.

Ilonnwiit nepeuens 60npocos, 6bIHOCUMBIX HA IK3AMEH
(koumponupyemvie komnemenyuu INKC-1):
1. Ilpocreiimme ciyyan pa3aeieHus NEPEMEHHBIX B HETMHEHHBIX YPaBHEHUSX.
2. [Ipumepsl HETPUBUAIBHOTO pa3/ieJICHHs] IEPEMEHHBIX B HETUHEHHBIX YPaBHEHUSX.
3. CtpykTypa pemieHuii ¢ 0000IIeHHBIM pa3/ieJICHHEM [IEPEMEHHBIX.
4. Pemenue ¢yHKIHMOHATBHO-IU(GEPEHIIMATBHBIX ypaBHEHUI MeTooM auddepeHIm-
pPOBaHMUSL.
5. Pemmenne pyHKIMOHATBEHO-TU(QEepEeHIIMATBHBIX YPABHEHUN METOI0OM PaCICTICHHS.
6. YhpolieHHas cxeMa IMOCTPOEHHUS TOYHBIX PELICHUH ypaBHEHUH C KBaJpaTHYHOMN
HEJIMHENHOCTBIO.
7. CTpyKTypa pelieHuii ¢ GyHKIIMOHATBHBIM Pa3IeICHHUEM ITEPEMCHHBIX.
8. Pemienus ¢ GyHKIIMOHATIBHBIM pa3ielICHUEM MEPEMEHHBIX YACTHOTO BU/IA.
9. Meron nuddepenunpoBanus B cirydae GyHKIMOHATIBHOTO pa3ie/IeHHs TEPEMEHHbIX.
10. Meron pacumerienus. Penykuuss K (QyHKIMOHAJIBHOMY YPaBHEHUIO C JIBYMs
HEPEMEHHBIMH.
11. TouHble pelieHUss HETMHEWHBIX YpaBHEHHUH TEIIONPOBOAHOCTH U TEOPUH BOJIH.
12.  Ilpumensis wmeton @Dyppe CBECTH BOINPOC  Pa3peIIMMOCTH  ypaBHEHUS

2 2
ow , ,0w

— =X W — K BOIIPOCY Pa3pelnMOCTH cooTBeTCTBYomux OY.
ot 0x
2 2
o'w aw O W
13. PenyrupoBats BONPOC paspelIMMOCTU YPaBHCHHs —-=de — K BONPOCY
t 0x
paszpemuMocTi  cooTBeTcTBYyIomero OJ1Y, mpumensisi mMeton (GYyHKIHOHATBHOTO pPa3eICHH
x+A

HepeMeHHHXZ w = W( Z ) , = .
t+B

2
ow 0 ;,0w
14. Jloka3zaTh CyIIECTBOBAaHUE PCIUICHUS YpaBHEHUS —=— —_—
ot 0x ox

(I)YHKI_II/IOHaHLHOFO pasacICHUA IICPECMCHHBIX: W = W( Z ) , Z=X+Ur.

METOI0M

15. UccnenoBaTh NPUMEHUMOCTD MOUCKA PEIICHUS] B BHUJIE w(x,t) =X (x) + T(t) hini gt

ow ow o ,,0w
ypaBHEHU ——+a— =—| be’ —

orr ot ox ox
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_ X
16. MeTtogoM (QYHKUIMOHAIBHOTO pa3feNeHusl MEPEeMEHHbIX: W =1 Ym ~(p( &) E=—,
t
2
ow  ,0w 0°w
nony4uts OJ1Y, COOTBETCTBYIOIICE YPABHEHHIO —— + W — = ——.
ot ot Ox

17. Ilpumenss wmeron Dyppe CBeCTH BONPOC  Pa3pelIUMOCTH  ypaBHEHUS

2
ow O , now
———=—1| x W — | K BOIIpOCY pa3pemunmMoctu coorBeTcTBytommx OY.

or’  Ox dx

0w w oW 0w
18. PenyuupoBars BOIPOC Pa3spelIMMOCTH yPaBHEHHS ——-+e€ —— =—— K BOIPOCY
ot ot Ox

paspemuMocTu  cooTBercTBytomero O/[Y, mpumenssi meton (YHKIMOHAJIBHOTO pa3ieiieHUs

X
NIEPEMECHHBIX w(x,t) = u(z)—lnt, z=—.
2 2
oOw 0w 5
19. omy4urs OZIY, COOTBETCTBYIOMIEE YPABHCHUIO ——- = ——+ W JUIsl PCLICHUS THIIA
ot 0x
Gerymieii Bomus: w=w(z), z=ox+pz.
2 2
ow o'w 2 2
20. loxkasaTh CyIIECTBOBAHHC PCLICHHUS YPaBHCHUS ——- = —2+(x —t )W METOJIOM
ot 0x

, lia
(yHKIMOHaNBHOTO paszeneHus nepemennsix: w=w(g), &=—(x"—1").
2

o'w o'w 2 2 2
21. PenyumpoBaTh BOIPOC pPaspelIMMOCTU YPABHEHUS — =—— +(x —t )w K
ot ox
BOIIPOCY paspemumMocti cooTBercTBytomero OJY, npumenss Mmeros (YyHKIHMOHAIBEHOTO

pa3aciiCHUA IICPEMCHHBIX: W = W( Z), Z=Xxt.

22. Tloctpouts cuctemy OV mns pyHkumii (p(t) u\y ( x) , ONPEIEIAIOIUX TOYHOE
w o'w (owY
peleHne ypaBHeHus —- = ——+| — | +Ww B BHIC w(x,t) = (p(t) +\|/(x).
ot ox ox

Kpumepuu ¢opmuposanua ouyenok no npomeixncymouHnou ammecmayuu. YpPOBEHb
3HaHUH  ONpeneNsieTcss  OLECHKAMHU  «OMJUYHOY»,  «XOPOWLO»,  «YOOBIemBOPUMENLHOY,
«HEYy0061emMEOPUMETILHON.

1. Ouenka «omauyno» (91-100 GanyoB) - CTyIEHT IMOKa3bIBaeT MOJHBIE U TITyOOKHE
3HaHUS MPOTPAMMHOTO MaTepHaia, JIOTMYHO U apTyMEHTHPOBAHO OTBEYAET HAa MOCTABJICHHBIN
BOTIPOC, a TAaK)XKe JOMOJHUTEIbHBIE BOMPOCHI, MOKA3bIBAET BHICOKUI YPOBEHB TEOPETUYECKHUX
3HAHW.

2. Onenka «xopowoy (81-90 OammoB) - CTYIEHT TMOKa3bIBaeT TIyOOKHE 3HAHHS
OpOrpaMMHOIO0 MaTepHuaia, TpaMOTHO €ro H3Jaraer, JJAOCTaTOYHO TIOJHO OTBEYaeT Ha
MIOCTaBJICHHBIA BOINPOC M JIOMOJHHUTEIbHBIE BOMPOCH], yMeNIo (OopMyIHpyeT BhIBOABI. B Toxxe
BpeMs IIPU OTBETE JIOMYCKAeT HECYIECTBEHHbIE TOTPELTHOCTH.
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3. OueHnka «ydoesremeopumenvroy (61-80 GanoB) - CTyIEHT MOKa3bIBACT JTOCTATOUYHBIC,
HO HE NIyOOKHE 3HaHUs MPOTPAMMHOI0 MaTepuaia; Mpu OTBETE HE JOIYCKAeT rPyObIX OMIMOOK
WIH MPOTUBOPEUUH, OJJHAKO B (POPMYITUPOBAHUU OTBETA OTCYTCTBYET IOJDKHASI CBSI3b MEXKIY
aQHAJIM30M, apryMeHTalued W BbIBOAaMH. 71 TONydeHUs MPAaBHILHOTO OTBETa TpeOyeTcs
YTOYHSIOIINE BOIIPOCHI.

4. OueHku «Heyoosremeopumenvroy (36-60 0OamioB) - CTYACHT IOKa3bIBaeT
HEJIOCTaTOYHbIE 3HAHMS NPOTPAMMHOTO MaTepualia, HE CIIOCOOCH apryMEHTHPOBaHHO U
MOCJICIOBATEIBHO €r0 H3JIarath, JOIMYCKAaeTcss TpyOble OIMMOKM B OTBETaX, HENPAaBHIBHO
OTBEYAET Ha MMOCTABJICHHBII BOTIPOC WX 3aTPYIHSAETCS C OTBETOM.

6. MeToauuecKkue MaTepuaJibl, ONPpEeaACIAI0IIME MPOUEAYPHI OCHUBAHUS 31-[31-[1/1171,
yMeHHﬁ, HaABBbIKOB U (I/I.]'IH) OonbITa ACATCJIBbHOCTH

MaxkcumansHas cymma (100 6ansioB), Habupaemast CTyI€HTOM 10 JUCHUTUINHE BKIFOYAET
JIB€ COCTaBJISIOLIHE:

— TIepBas COCTaBJISIOIIAs — OLEHKAa pEryJIsIpHOCTH, CBOEBPEMEHHOCTH M KadyecTBa
BBINOJIHEHUSI CTYJE€HTOM Yy4eOHOW paldoThl MO M3YyYEHMIO IUCLMIUIMHBI B TEYEHHE Iepuoia
W3YYEHUS TUCIUILIMHBI (CEMECTpa, WK HECKOIbKUX ceMecTpoB) (cymma — He Oosee 70 6asoB).
bannel, XxapakTepu3yomue ycrneBaeMocTb CTYJIeHTa [0 JUCHUIUIMHE, HAOUPAIOTCS UM B TEUCHHE
BCETO Meproia 00yUeHHs 32 U3yUEHHE OTJICIbHBIX TEM U BBITIOJIHEHUE OT/ACIBHBIX BUAOB PadoOT.

— BTOpasi COCTaBJISIONIAsl — OLEHKA 3HAHUM CTY/IEHTa IO pe3yibTaTaM MPOMEXYTOUHOMN
arrectanuu (He 6onee 30 —0asioB).

Kpurepuem onenku ypoBHS CHOPMHPOBAHHOCTH KOMIIETEHIMA B paMKax y4eOHOU
JucuUIuIMHEl «CTPYKTYpHbIE CBOMCTBa pelieHui quddepeHIaIbHbIX YpaBHEHUI B 4YacTHBIX
NOPOMU3BOAHBIX» sABHseTCs dSk3amMeH. OOmmi Oamn Tekymero M pyOeXHOro KOHTPOJS
CKJIaJIbIBAETCsI U3 COCTABJISIOIINX, MPUBEACHHBIX B [Ipunoxxenun 1.

Ilenbto MPOMEXYTOUHBIX aTTECTAllMA IO JUCHMIUIMHE SBJSETCS OLIEHKAa KadecTBa
OCBOCHMS JUCLUIUIMHBI oOydarouMmucs. Kputepun oneHKH KauecTBa OCBOECHHUS JTUCIUITIIMHbI
npunaraercs (IIpunoxenue 2).

Tunosble 3amanus, oOecneunBaromue @opmupoBanue kommnereHmuii u  IIKC-1
npeJcTaBieHbl B Ta0auie 1.

Tabnuya 1. Pesynbmamol 0oc6oenus y4eoHol OUCYUNIUHbL, NOONedNcaAujue NPosepKke

Kon n OcHoBHBIE NupukaTopsl Bun onenoyHoro MmarepuaJia,
HAauUMCHOBaHHUE nmoxkasaTtejim OlCeHKH JOCTHIKCHUA Oﬁec“eqHBamm“e
KOMIeTeHIH U pe3yJbTATOB 00y4eHus KOMIeTeHIIN U dbopmMupoBanue

KOMIIeTeHI M i
IIKC-1. Ymenue | 3HaTh: IMKC-1.1. Criocoben Tumnoskle OLEHOYHEIE
sacHO u moHATHO | IlepcriekTuBHBIE 00pabaTsIBaTh, MaTepuabl IJs yCTHOTO
HPEACTABIATh Hay4HbIC HANPABICHUS | aHAIU3UPOBATH U ompoca (pasoen 5.1.1, NeNe-5 u
MaT€MaTHYECKHE | B Mpo(UIBHON | OCYIIECTBISITH COOP m.0.), TUTIOBBIE KOHTPOJILHBIE
3HAHUS C YIETOM | TIPEAMETHON 00IacTH. nHGOPMAITUH 110 pabotsl (paszden 5.2.1, NeNel-3
YPOBHS ayAUTOPUH 3aJJaHHOU TEMATHKeE. 1 Mm.0.), TUTIOBBIE TECTOBBIE
YMmeer: 3ajmanus (pazoen 5.2.2, NeNel-5
WCIIONB30BaTh  METOBI © m.0.), THIIOBBIE OIICHOYHBIE
peleHus 3a/1a4 MaTepHalibl K 3K3aMeHy (pazden
(dbyHIaMEHTaTbHOU U 5.3, NeNel-5 um.o.),
IPUKJIaHON IIPUMEPHBIE TEMBI KypCOBBIX
MaTeMaTHKHI Ipu pabort (pazoen 5.4, NoNel-5 u
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MMOCTPOEHUN H
HCCIICIOBaHUH
MaTeMaTHYECKUX
MoJienen B
€CTECTBO3HAHMM.

Baaneer:

HaBBIKAMH
HCII0JIb30BaHMS
YHUBEPCAIBHOCTU
MaTeMaTHIECKUX
MOJENIEd B Hay4HbIX U
TIPUKIIATHBIX
HCCIIEIOBaHUSIX.

3Haer:

COBpPEMECHHBIE
BBIYKCIIUTEILHBIE
TEXHOJIOTHH U 00JIaCTH
NPUMEHEHUS MIPH
MOCTPOCHUU
MaTeMaTHYECKUX
MOJCIICH.

Ymeer:

IIPOBOJUTH
HCCIIEA0BAHUS TOTOBBIX
MAaTEMAaTUUYCCKUX
MoJieie Ha
MIPHUTOTHOCTH B
Pa3IMYHBIX peaNbHBIX
mpoiieccax u
OTIpeIeIIATh 00JIaCTH
MIPUMEHEHUST MOJIEIIEH.

Baaneet:

HaBBIKAMH
HCII0JIb30BaHMS
COBpeMeHHBIX ITAKE€TOB
MIPHUKJIATHOTO
MPOrPaMMHOTO
oOecrieyeHnst IIst
pereHus 3a1aq
MaTEMaTHYECKOTO
MOJCITUPOBAHUS B
pa3INYHbIX
MPEIMETHBIX 00JIACTSIX.

MKC-1.2. Cnocoben
(hopMymTHUpOBaTH
MaTeMaTHYEeCKHe
3HaHUA C YUCTOM
YPOBHSI ciylatesieit

TunoBwle Oo1leHOYHEBIE
MaTepHuaibl s YCTHOTO
omnpoca (pazoen 5.1.1, NoNe-5 u
m.0.), TUTIOBBIE KOHTPOJIbHBIC
pabotsl (paszden 5.2.1, NeNel-3
1 m.0.), THTIOBBIC TECTOBBIC
3anmanus (pazoen 5.2.2, NeNel-5
u m.0.), TATIOBBIC OIICHOYHbIC
MaTepHaibl K 9K3aMeHy (pasoden
5.3, NeNel-5um.o.),
MIPUMEPHBIE TEMbI KYPCOBBIX
pabot (pazden 5.4, NeNel-5 u
m.o.)

Takum O6p3.30M, BBITTIOJIHCHUEC THUIIOBBIX 3a,[[aHI/II71, NpEACTABJICHHBIX B pasaciic 5
IJIg TEKYWICro u pY6C)KHOI‘ O KOHTpPOJII YCIIEBACMOCTU U
HpOMe)KYTOLIHOI‘/’I aTTeCTalumn» IO3BOJIUT 00€CIICUnTh:

((OI_ICHOLIHBIC MaTepurajbl

- YMeHHe SICHO M IOHSTHO NpEACTAaBIATE MAaTEMATUUYCCKUE 3HAHUA C YUCTOM YPOBHA

aynuropuu (IIKC-1).
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7. YueOHO-MeTOAMYECKOE 00ecTeueHHue JUCIHIIINHBI
7.1. HopMaTHBHO-3aKOHOIATeIbHbIE AKThI

1. @Oenepanbublii 3akoH  "OO0 o6paszoBanuu B Poccuiickoit ®Denmepanmu" ot
29.12.2012 N 273-®3 (mocnemusisi pefakuus). - [DIeKTpOHHBINH pecypc|. — Pexxum gocryna:
Koncynprant [Imroc: URL: http://consultant.ru/

2. Ilpukaz MunucrepctBa obpazoBanust U Hayku PD ot 10 suBaps 2018 r. Ne 16 «O06
YTBEpPXKICHUH (deepalbHOTO0 TOCYJapCTBEHHOTO O00pa30BaTEIbHOTO CTaHAApTa BBICIIETO
obOpazoBanus - crneruanurer mo crenuaabHocT 01.05.01 dyHmameHTabHBIE MaTeMaTHKa U
Mexanuka» — Pexxum nocryna: URL: https://www.garant.ru/products/ipo/prime/doc/71773266/

7.2. OcHOBHas JqUTEpaTypa

[S—

. AcramoBa MN.B. KadecrBeHHble CBOHCTBa pemeHuil nudQdepeHIanbHbIX YpaBHEHHH U
CMEKHBIE BOIIPOCHI CIEKTPAIBHOTO aHalu3a [DIIEKTPOHHBIN pecypc]: HaydyHOe Hu3aHue/
N.B. AcramoBa [u ap.].— DnekrpoH. TekctoBble faHHble.— M.: KOHUTU-TAHA, 2017.—
646 c.— Pexum nocryna: http://www.iprbookshop.ru/81638.html.— 3BbC «I[PRbooks»

2. Mwnuyrun B.JO. VYpaBHeHus maremarudeckoil ¢usuku: kypc Jsekuuit/ I[Mmuyrun B.1O.,

[Mnuyruna A.H. [DnexktponHslil pecypc] — Omck: OMCKUN TOCYAapCTBEHHBIM YHUBEPCUTET

M. d.M. JlocToeBckoro, 2016. — 180 C. - Pexum JIOCTYTIA:
http://www.iprbookshop.ru/59669.html. — 95C «IPRbooks»
3. Wuterpansubie ypaBHeHus: yuebnoe mocobue / O.B. HoBocenos [u ap.].. — KpacHosipck:

Cubupckuii TOCyAapCTBEHHBIM YHUBEPCUTET HAYKH M TEXHOJIOTUH UMEHH akajgemuka M. ©.
Pemernena, 2020. — 122 c. https://www.iprbookshop.ru/107201.html — 95C «IPRbooks»

7.3. JlonoiHUTeIbHAS JIUTEpaTypa

1. barmoeB A.I'., JIuHeliHble W HENWHEWHbIE BOJHBI B JAMCHEPTUPYIOMIMX CIUIOMIHBIX Cpeaax
[Dnextponnslii pecypc] / barmoes A.I'., Epodees B.1., lllekosn A.B. - M. : DUSMATIIUT,
2009. - 320 C. - ISBN 978-5-9221-1149-2 - Pexxum JlocTyna:
http://www.studentlibrary.ru/book/ISBN9785922111492.html

2. XKemyxos, P.IIl. u np. Henuneitnvle auddepeHnnanbHble ypaBHEHUS MaTeMaTHUYeCKOM
¢usuku [Tekct]: Yuebnoe mocobume / P.II. Kemyxo, M.P.fAxyrnosa, A.P.beuenora,
®.A.Opxubosa. - Hanpunk: Kab.-bank.yn-t, 2017. — 116 ¢. (19 3k3.)

3. 3aiiues B.®., CnpaBounuk 1o guddepeHIHaTbHbIM ypaBHEHUSIM C  YaCTHBIMU

IPOM3BOIHBIMU NIEPBOTO Mopsaka [DnekTpoHHbIH pecypc] / 3aiiueB B.®., [onsaun A, -
M. : OUBMATIIUT, 2003. - 416 c. - ISBN 978-5-9221-0287-2 - Pexum noctymna:
http://www.studentlibrary.ru/book/ISBN9785922102872.htm

4. 3aiiues B.®., CnpaBouyHMK 10 OOBIKHOBEHHBIM Jau(pdepeHInaNbHbIM — YpaBHEHHUIM
[DnexTponnsrit pecypc] / 3atines B.®., [Tonsaun A /L. - M. : ®DUSMATIIUT, 2001. - 576 c.
- ISBN 5-9221-0102-1 - Pexnm JocTymna:
http://www.studentlibrary.ru/book/ISBN5922101021.html

5. MarpocoB B.JIL. ,AcnanoB P.M., TonynoB M. B. Jluddepenuuanbubie ypaBHEHUS U

YPaBHEHHUs ¢ 4acTHbIMM Npou3BoaHbIMU. - M.: BJIAJZTIOC, 2011. - 376 c. (10 3k3.)
7.4. Ilepuoguyeckue u3IaHUsA

1. Bectnuxk MI'Y Cepus 1. Matemaruka. MexaHuka.
2. uddepeHnnansHbie ypaBHEHUS
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Hoxnagst PAH
KypHan BBIYHCITUTEIIEHON MAaTEeMAaTUKHA U MAaTEMAaTHUECKON PU3NKH
N3Bectus By30B. CeBepo-KaBkasckuil perroH. EcrecTBeHHBIE HAYKU

AN AN

VYcnexu MaTeMaTUYeCKUX HayK
7.5. UuTepHeT-pecypchbl

[Tpu m3ydenun nucuumuinHbl «CTPYKTYpHBIE CBOMCTBA pelIeHui TuddepeHnaabHbIX
YPaBHEHUH B YACTHBIX IMPOM3BOJHBIX» OOydYaromuecss 0OecrmedeHbl IOCTYNoM (yHdajJeHHBIN
JOCTYII) K pecypcam:

— obugue ungpopmayuonnsle, CnpagouHbvlie U NOUCKOBbIE:

1. CnpaBouHas npasosas cucrema «I'apant». URL: http://www.garant.ru

2. CnpaBo4HO-UH(pOpMAIIMOHHAS cucreMa «KoHcynbTanT [Tmroc». URL:
http://www.consultant.ru/

— K COBPDEMEHHbIM np0¢)eccuouaﬂbnbm oazam OanHbIX:

Nen/ | HammenoBa | Kparkas Anpec caiita HaumenoBan | YciaoBus
n HHe XapaKkTepUucTH ue AocTyna
3J1eKTPOHHO | Ka OpraHu3anuu
ro pecypca -BJIajle/IbLA;
PEKBHM3UTHI
AOTr0BOpPa
1. Hayunas OnexTp. http://elibrary.ru 00O «HOb» | IlonHsIii
3JIeKTpOoHHA | OnOnnoreka JOCTYI
A Hay4HBIX
OuéamoTeka | MyOJMKALIUN -
(HOb okouo 4000
POON) MHOCTPAHHBIX U
3900
OTEYECTBEHHBIX
HaY4HBIX
KYPHAJIOB,
pedepatsl

nyonuxanuii 20
TBIC. KYPHAJIOB,
a TaKkKe
ommcanus 1,5
MJTH.
3apyOeKHBIX U
POCCUHCKUX
JUccepTanum;
2800 pocc.
JKypHAJIOB Ha
0e3B03ME3THOM
OCHOBE

2. baza Hammonanenas | http://elibrary.ru 000 «H2b» | ABTOpH30BaH
JTAHHBIX uH(MOPMAIIMOHH JIMLIeH3UOHH | HBIW JOCTYII.
Science o- BIil IOTOBOP [To3Bonsier
Index aHaTUTUYECKad Science Index | JOHOJIHATEL U
(PUHII) CHCTEMA, NoSIO- YTOYHSTh
AKKyMYJIUPYIO 741/2022 CBEJICHUs O
mag 6oiee 6 ot 19.07.2022 | myOGnukanusx
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MUJJIMOHOB
nyOnuKaui
POCCUHCKHUX
aBTOPOB, a
TaKxkKe
UHPOPMALINIO
00 ux
[IUTUPOBAHUU
u3 6omee 4500
POCCUHCKHUX
JKYpHAJIOB.

T.
AKTHUBEH J10
31.07.2023r.

YYEHBIX
KBI'Y,
UMCHOIINXCA
B PUHI]

IBC
«Koncyabra
HT
CTYIEHTa)

13800 u3manuii
10 BCEM
obnacTaM
3HAHUH,
BKJIIOYaeT 00JIe
e yem 12000
y4€OHUKOB U
y4eOHBIX
IMOCcOOMI Jjis
BO u CIIO, 864
HaMEHOBaHUM
KYpPHAJIOB U
917
MOHOTpadUid.

http://www.studmedli
b.ru
http://www.medcolleg
elib.ru

000
«[Tonutexpec

ype»
(r. Mocksa)

ITomabrit
JOCTYII
(peructparus
o IP-
azpecam
KBI'Y)

«JIEKTPOH
Hasl
ondamorexa
TeXHUYEeCKO
ro By3a»
ABC
«Koncyabta
HT
CTYAEHTA»)

Kommexmust
«Meaununa
(BO) I'S0TAP-
Meana. Books
in English
(kHUTH Ha
aHTJITUHCKOM
SI3BIKE)»

http://www.studmedli
b.ru

000
«ITonmurexpec

ype»
(r. MockBa)

TTomabIH
JOCTYTI
(peructparus
o IP-
azpecam
KBI'Y)

9BbC
«JIaHb»

DJEKTPOHHBIE
BEPCUU KHUT
BEAYIINUX
U3/1aTEeNIbCTB
yueOHOil 1
Hay4YHOH
JIUTEpaTypsl (B
TOM YHCJIE
YHHUBEPCUTETCK
175
U3/1aTENbCTB),
TaK u
AIIEKTPOHHBIE
BEpCHUH
NEPUOANYECKUX
U3JaHUU 10
Pa3IUYHBIM
o0nacTsim

https://e.lanbook.com/

000 «9BC
JIAHb» (r.
CaHkT-
[lerepOypr)

[Tonnsbii
JOCTYTI
(peructpanus
1o IP-
azpecam
KBI'Y)
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3HaHUH.

6. Hanmonanw | O0benuHeHHbIH | https://H30.pd OI'bY Hocryn ¢
Hasl AIEKTPOHHBIN «Poccuiickas | 3JIE€KTPOHHOT
3JIeKTPOHHA | KaTajor rOCy/IapCTBEH | O UUTAJIBHOIO
A dboHI0B Has 3a51a
OnbIMoTeKAa | POCCHUMCKUX oubnuoreka» | OMOTMOTEKH
PI'b O6u0IMOTEK, Jlorosop KbI'Y

coJiepxKaIuit NelO1/HOB/1
4331 542 666-11 OT
AIIEKTPOHHBIX 10.09.2020r.
JIOKYMEHTOB Cpokom Ha 5
o0Opa3oBareiibH JeT

Or0 U Hay4YHOTO

XapakTepa 1o

pa3IMYHbIM

OTpacisiM

3HAHUU

7. IBC 107831 http://iprbookshop.ru/ | OOO «Ai#i [1u | [Tonnbrit

«IPRbooks» | myOnukanuii, B Op Meaua» JOCTYII
T.4.: 19071 — (r. CaparoB) | (peructpaunus
y4eOHBIX Horosop o IP-
u3IaHui, 6746 Ne9200/22IT | appecam
— HAy4YHBIX ot 08.04.2022 | KBI'Y)
n3ganuii, 700 T.
KOJIeKIui, 343 AKTHBEH TI0
xKypHana BAK, 02.04.2023r.
2085
ayAMON3IaHU .

8. IBC OnexTpoHHble | https://www.biblio- 000 [Tonnbrit
«IOpaiiT» BEpCUU online.ru/ «DJIEKTPOHHO | JOCTYI
aas CITO yueOHOil 1 e (peructpanus

HAay4YHOU n3gaTenseTBo | mo IP-
JUTEPaTyphl FOPAWT» (r. | agpecam
W3/1aTEIIbCTB Mockga) KBI'Y)
«}Opaiit» nns

CIIO n

AIIEKTPOHHbBIE

BEpCHUU

NEPUOANYECKUX

W3JaHUH 110

pa3IMYHbIM

obnacTsam

3HAHUU.

9. Polpred.co | O630p CMU http://polpred.com 000 Hocrym no
m. Poccuu n «Ilonmpen IP-agpecam
HoBocTu. 3apyOeKbsl. cnpaBounuku | KbI'Y
00630p [TonHble TEKCTHI »

CMMU. + aHAJIMTHKA U3 be3Bo3mesnHO
Poccus u 600 u3nanuii mo (6e3
3apydexbe | 53 oTpacism oduIaILHOT
0 IOTOBOpPA)
10. | Mpe3uaentc | bonee 500 000 | http://www.prlib.ru OI'BY ABTOpH30BaH
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Kast JIEKTPOHHBIX «[Ipe3uaeHTc | HBIM JOCTYI
OmbIMoTeKAa | JOKYMEHTOB I10 Kast u3
um. b.H. HUCTOPUH O6ubnanoreka OMOIMOTEKH
Eabuuna OreuecTBa, um. b.H. (ayn.
poccuiickoi Enpriunay (r. | Nel15,214)
roCyJapCTBEHH CaHKT-
OCTH, PYCCKOMY [TerepOypr)
A3BIKY U IIPaBY Cornamienue
oT
15.11.2016r.
OECCPOYHBIN

st 5 HEKTUBHOTO YCBOCHHUSI AMCITUILUIMHBI, IOMUMO Y4eOHOTO Marepuaja, CTyIeHTaM
HEO0OXOMMO IT0JIb30BaThCS TAHHBIMUA BCEMHPHOM ceTH MIHTEpHET, TAKUMU caliTaMu, KakK:

1. bubnmorexa KBI'Y. URL: http://lib.kbsu.ru

2. CBoOoauas suiuknoneaus «Bukunenus». URL: https://ru.wikipedia.org/

3. Cniyx6a Temarnueckux ToiakoBbix cimoBapeit. URL: http://glossary.ru/

4. DNeKTPOHHO-OMOIMOTEUHAS cucrema «IPR BOOKS». URL:
http://www.iprbookshop.ru/

5.  DnexkrtpoHHo-OuOnuoreuyHas  cuctema  «KoncympTanT — crygeHta».  URL:

http://www.studentlibrary.ru/

7.6. MeToanuyeckue yKa3aHusi 110 NPOBEACHUIO PA3JIHYHBIX Y4eOHbIX 3aHATHH, K
KYPCOBOMY NPOEKTUPOBAHUIO M IPYTUM BHAAM CAMOCTOSITEIbHON padoThI

Memoouueckue pekomenoayuu no uzyuenuro oucyunaunsl « Cmpykmyphoie ceoiicmea
peuwienuii oughgpepenyuanvHvIX ypagHeHUl 6 HACHHBIX RPOU3BOOHBIX) 015 00YUAIOULUXCA

B c¢Bs13u ¢ 3TUM, OCHOBHBIMU TEJISIMHA TUCITUTUIAHBI SIBIISTFOTCS:

- O03HAKOMHUTh CTYACHTOB C COBPEMCHHBIMU QHATUTUYCCKHMH METOJIAMHU PEIICHUS
muddepeHIMaTbHBIX YpaBHEHHI;

- BBIPa0OTaTh y CTYZICHTOB HABBIKM MPUMEHEHHS PA3TUYHBIX METOJIOB K HCCIIEIOBAHHUIO
HEJIMHEWHBIX ypaBHEHUH U 3a/1a4 171 HUX;

- pa3BUTH CIIOCOOHOCTH K MPAKTHUECKOMY MPUMEHEHHUIO MOTYYEHHBIX HABBIKOB.

[Mpuctynas Kk WU3y4EeHUIO NUCIUIUIHHBI, 00ydJaromEeMycs HEOOXOJIMMO O3HAKOMHUTBCS C
TEMaTUYECKUM TUTAHOM 3aHSATHH, CITUCKOM PEKOMEHJIOBAaHHOW ydueOHOU ymreparypsl. Ciieqyer
VSICHUTH ITOCJICIOBATEIILHOCTD BBITIOJHEHUS HHIUBUIYaIbHBIX YYeOHBIX 3aJaHUM, 3aHECTH B
CBOIO PabOUYyI0 TETpaah TEMBI M CPOKH TIPOBEJACHHS CEMHHAPOB, HAIMMCAHUS YYCOHBIX U
TBOpUYECKHUX paboT. [lpW HW3ydeHWHM TUCIMILIMHBI, OOYYaroNIMecs BBIMOIHSIIOT CIICIYIOIIHE
3a/laHus: U3Yy4aloT PEKOMEHOBAHHYIO YUEOHYIO U HAYYHYIO JIMTEPATYpPY; MUIIYT KOHTPOIbHBIE
paboThl, BBITIONHSIOT CAMOCTOSITEIbHBIE TBOpUYECKHWE pPabOThl, YYaCTBYIOT B BBIIOJHEHUU
MPAKTUYECKUX 3aJaHUl. YPOBEHb W TIIyOMHA YCBOCHUS JMCUMUIUIMHBI 3aBUCSAT OT aKTHUBHOW H
CUCTEeMAaTUYECKOW pabOTHI Ha JIEKIUAX, U3YUYCHUS PEKOMEHIOBAHHON JTUTEPATYPhl, BHIIOTHEHUS
KOHTPOJIBHBIX MMCbMEHHBIX 33 JaHHH.

Kypc u3ydaercs Ha JIEKIMsIX, CEMHUHApax, MPH CaMOCTOSITEILHOW W WHIUBUIAYATBHON
pabore oOyuatromuxcsa. OOydJaromuiics JUIsi TIOJHOTO OCBOEHHUS Marepuaia JOJKEH He
NPOMYCKaTh 3aHATHS M aKTHBHO YYacTBOBaTh B Y4eOHOM mporecce. s MakcHMaabHON
3G(HEeKTUBHOCTH HW3YYCHHS HEOOXOIMMO TIOCTOSSHHO BECTM KOHCIIEKT JIeKIH, 3HaTh
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PEKOMEHIyEMYIO TperoAaBaTesieM JUTepaTypy, MO3BOJIAIONIYIO JOMOJHUTH 3HAHUS W JIydlle
MOATOTOBUTHCS K CEMUHAPCKUM 3aHSITHSIM.

B coorBercTBMM C y4eOHBIM IIJITAHOM Ha KAXKIYI0 TEMY BBIICICHO HEOOXOIMMOE
KOJIMYECTBO YACOB MPAKTUUYECKUX 3aHATUH, KOTOPBIE MPOBOASTCS B COOTBETCTBUU C BOIPOCAMH,
PEKOMEHJIOBAaHHBIMU K U3YYEHHUIO [0 OmpeaeseHHbIM TeMaM. OOydarouuecs JIOJDKHBI
PEryJpHO TOTOBUTHCSA K CEMUHAPCKUM 3aHATHIM M Y4acTBOBaTh B 00CYXA€HUU BOIIPocoB. [Ipu
MOJMOTOBKE K 3aHSTUSM CIIEAYeT PYKOBOJICTBOBATHCS KOHCIIEKTOM JIEKIIUHA U PEKOMEHI0BaHHOM
autepatypoil. TemMaTuueckuil 1iaH AUCHUIUIMHBI, y4eOHO-METOIUYECKHEe MaTepuabl, a Takke
CIIMCOK PEKOMEHI0BAHHOM TUTEpaTyphl IPUBEACHBI B paboueii mporpamme.

Memoouueckue pexomenoayuu npu padpome Ha0 KOHCNEKMOM 60 6PeM NPOBEOeHUA
JNeKyuu

B mpomecce JEKIMOHHBIX 3aHATHHA I€€COO0PAa3HO KOHCIEKTHPOBATh  Y4COHBIH
marepuai. J{Jsi 3TOro UCIoNb3yTCs O0IINe U YTBEpAUBIIUECS B IPAKTUKE MTPABHIIA, H TIPUEMBI
KOHCIIEKTUPOBAHUS JICKIUH.

KoHcnekTupoBanue jeKUMi BelETCS B CHENMaIbHO OTBEAEHHOW MJIsl 3TOro TeTpaj,
KaXbli JIUCT KOTOPOHW JOJDKEH HMMETh IOJIg, Ha KOTOPbIX [EJIAlOTCS TIOMETKH U3
PEKOMEH/I0BAaHHOM JIUTEepaTyphl, JAONOJHSIIOIINE MaTepuan MpOCIyIIaHHON JIEKLUUH, a TaKxke
MOIYEPKUBAIOIINE 0COOYI0 BXKHOCTh TEX WJIM UHBIX TEOPETUUECKUX MOTOKEHHM.

Ilenecoobpa3HO 3anKChIBaTh TEMY U IUIAH JICKIUH, PEKOMEHIyEMYIO JTUTEPaTypy K TeMeE.
3anucu paszenoB JIEKIUU JOJDKHBI MMETh 3arojOBKH, IOJ3aroJIOBKH, KPAacHblEe CTPOKH. Jlis
BbIJIEJICHUS Pa3/IeJIOB, BHIBOJOB, OIPEAEICHUI, OCHOBHBIX HAEH MOKHO HCIOJIb30BaTh 1IBETHBIE
KapaHJamu 1 GaoMacTepsl.

Ha3BaHHbI€ B JIEKIIMU CCBUIKM Ha IEPBOMCTOYHUKH HAJI0 TOMETUTH HA MOJISAX, YTOOBI PH
CaMOCTOSITENIbHOW paboTe HaWTH W BOMCAaTh HX. B KOHCIIEKTE OCIOBHO 3alMCBIBAIOTCS
OlpesieNieHus] TOHATUH, KaTeropuid M 3akoHOB. OcTajbHOE JODKHO OBITH 3alMCaHO CBOUMH
CJIOBaMH.

Kaxnomy cryneHTy HeoOXxoauMo BbIpa0OTaTb W HMCHOJIb30BaTh  JOIYCTHMBbIE
COKpaleHus: HanOoJiee paclpoCTPAHEHHBIX TEPMUHOB U MOHSATHUH.

Memoouueckue pexomenoayuu no n0020Mo6Ke K NPAKMUYECKUM 3AHAMUAM

[IpakTnueckue (ceMUHApCKUE) 3aHATHS — COCTaBHAas dYacTh Yy4eOHOro mpoliecca,
rpynmnoBast (GopMa 3aHATHI TNpPU aKTUBHOM Y4YaCTMM CTyAEHTOB. IIpakTuueckue 3aHATUS
CHOCOOCTBYIOT YIJIyOJIEHHOMY M3Y4YEHHIO Haumbosee CIOXKHBIX MpoOJeM HAayKH M CIIyXKaT
OCHOBHOHM (hOpMOH TOJBEIEHUS HMTOTOB CAMOCTOSATENBbHOM paboThl oOydaromuxcs. Llenbio
NPAaKTUYECKUX 3aHATHH SBISETCS YIIyOJeHHEe M 3aKperuieHHEe TEOPeTHUECKUX 3HaHMH,
MOJIyYEHHBIX 00yJaloIMMUCS Ha JIEKIUAX U B MPOIIECCE CAMOCTOSTENIBHOTO U3YUYEHUS Y4eOHOTro
MaTtepuaa, a, CIeIoBaTelIbHO, POPMHPOBAHNE Y HUX OIMPEICICHHBIX YMEHHUI U HaBBIKOB.

B X04€ MmOATOTOBKM K CEMHHAPCKOMY 3aHATHIO HGO6X0}II/IMO IMPOYNUTATh KOHCIICKT
JEKIMH, HW3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTBHCA C JONOJIHUTEIBHOW JMTEPATYPOH,
BBINIOJIHUTH ~ BBIIAHHBIE MpPENOJaBaTelieM IpakTHUueckue 3agaHus. llpum 3TOM  ydects
pPEKOMEHIalMU TpernojaBarens W TpeOoBaHUS Mporpammbl. JlopabaTeiBaTh CBOW KOHCIIEKT
JIEKIMH, JIeasi B HEM COOTBETCTBYIOIINE 3aIIMCU U3 JIUTEPATYPBHI.

XKenarenbHO ©pU MOATOTOBKE K IPAKTUYECKMM 3aHATUSAM IO  JUCLUIUIMHE
OJTHOBPEMEHHO HUCIOJIb30BATh HECKOIBKO HCTOYHUKOB, PACKPBIBAIOIIUX 33JaHHbBIE BOIIPOCHI.

Ha npaktuueckux 3aHATHAX OOydaroluecs ydaTcsi TPaMOTHO M3JaraTtb IpoOJeMsl,

CBO60,I[HO BBICKA3bIBATh CBOHt MBICJIN n CYXOACHMU, paccMaTpuBarOT CHUTYyaluu,
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CIOCOOCTBYIOIIUE PA3BUTHUIO MTpodeccroHaIbHON KoMIeTeHTHOCTH. ClielyeT UMEeTh B BH]Y, UTO
MOJArOTOBKA K MPAKTUYECKOMY 3aHSATHIO 3aBHUCHT OT (OPMBI, MECTa IMPOBEICHUS CEMHHApA,
KOHKPETHBIX 3a/IaHUil M MOpy4YeHHd. ITO MOKET ObITh HaIlMCaHUE JOKJIala, acce, pedepata (¢
MOCJEIYIONUM UX 00CYKICHUEM ), KOJTIOKBHYM.

Memoouueckue pekomeHOAyUU NO OPZAHU3AUUU CAMOCMOAMENbHOU Padomul

CamocrostensHas padora (mo B.M. Jlamo «camMoCTOATENbHBIH — YEIOBEK, MMEIOITUI
CBOM TBepble yOeKICHU») OCYLIECTBIAETCS MPHU BcexX hopMax 00ydeHHsI: OYHON U 3a0UHOM.

CamocrosiTenbHass paboTta 00ydaroIIUXCs - CIOCcO0 aKTHBHOIO, IEIEHANPaBICHHOIO
MPUOOpPETEHUS CTYIEHTOM HOBBIX JJI1 HETO 3HaHUW M yMEHUH 0e3 HeMmOCPEeICTBEHHOTO y4acTHs
B 9TOM TIpoliecca mnpernoaaBarencii. [[oBbIIIeHne poiiu CaMOCTOSTEIIEHON paboThl 00yJarOIINXCS
IIPY NIPOBEJICHUU PA3JIMYHBIX BUJIOB YUEOHBIX 3aHITUH MIPEAIIOIAraer:

— ONTHMH3ALMI0O METOJIOB OOYy4YeHHs, BHEAPEHHE B YYEOHBIM MPOLECC HOBBIX
TEXHOJIOTHI 00y4eHHUsI, OBBIIIAIOIINX MPOU3BOJAUTEIBHOCTh TPYy/a MPENOAaBaTeNsl, aKkTUBHOE
UCIIOJIb30BaHNE MH(DOPMAIIMOHHBIX TEXHOJIOTHMA, MTO3BOJISIONINX 00yJaroMeMycsi B yI00HOE IS
HEro BpeMsl OCBauBaTh yYeOHbIN MaTepHuall;

—  IIHUPOKOE BHEAPEHHUE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAaHWE METOJUKH MPOBEJACHHS MPAKTUK U HAyYHO-HCCIIEA0BATEIbCKOM
paboThl O0yyarouMxcs, MOCKOJIbKY MMEHHO 3TH BUIbl y4eOHOH paboOThl B MEPBYIO OYepeb
TOTOBST O0YYAIOUINXCA K CAMOCTOSITEIIbBHOMY BBITIOJIHEHUIO MTPO(EeCCHOHANBHBIX 3a]1a4;

—  MOJEPHM3AIMI0 CUCTEMBbl KYPCOBOTO W JUIUIOMHOTO MPOEKTUPOBAHMS, KOTOpas
JIOJI’KHA MOBBIIIATH POJIb CTY/IEHTA B MOAO0pe MaTepuana, MoucKe myTel peieHus 3aaau.

CamocrosarenbHass paboTa NPUBOAUT CTYIEHTa K IIOJYyYEHMIO HOBOTO 3HAHUS,
YIOPSIOYEHUIO M YIUIyOJEHUI0  HMMEIOIIMXCS  3HaHWM, (opMupoBaHMIO y  HEro
npohecCHOHANBHBIX HAaBBIKOB U yMeHHH. CaMocTosATeNbHAas pab0oTa BBIMOIHSET Psii QyHKINI:

—  pa3BHUBAIOLIYIO;

—  uHPOPMaAIMOHHO-00y4aIOUIyIO;

—  OpPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIIUTBHIBAIOUIYIO;

—  HCCIIEZ0BATEIbCKYIO.

B pamMkax kypca BBINOIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM padoThI:

1. IIpopabGotka y4eOHOro wMmarepuanga (IO KOHCHEKTaM, Y4YeOHOW M Hay4HOM
JTUTEPAType);

2. BelnonHeHNe pa3HOYPOBHEBBIX 33/1a4 U 33/1aHUN;

3. Pabota c Tectamu U BOpocamu JijIsl CAMOIIPOBEPKH;

4. BrInmonHeHNE UTOTOBOM KOHTPOIBHON pabOTHI.

CryneHTaM peKOMEHyeTcsl C CaMOro Havajia OCBOEHUS Kypca paboTath ¢ JIUTepaTypoi u
npeUlaraéMbIMU 33/1aHUSIMHU B (hOpME MOJTOTOBKH K OUEPEIHOMY ayJUTOpPHOMY 3aHATHIO. [Ipn
3TOM aKTYaJIM3UPYIOTCSl MMEIOLIMECs 3HAHMs, a TaKKe co3fgaercs 0as3a JUis yCBOCHHMS HOBOTO
MaTepuaia, BO3HUKAOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJIy4aeT B ayJUTOPUH.

Heo06x0oauMo OTMETHUTb, YTO HEKOTOpbIE 3aJaHus A CaMOCTOSITEIbHOM pPabOTHI IO
Kypcy UMEIOT omnpeeneHnyto cneunduky. Ilpu ocBoeHuu Kypca CTyA€HT MOXKET MOJIb30BaThCs
OmOIMOTEKON By3a, KOTOpas B TOJHOW Mepe oOecreueHa COOTBETCTBYIONICH JHTEPATYpPOH.
3HAYUTENbHYIO TOMOIIb B MOJATOTOBKE K OYEPETHOMY 3aHATHUIO MOXET OKa3aTh UMEIOIIMICS B
yu4eOHO-METOIMYECKOM KOMILIEKCE KpATKUH KOHCHEKT JIeKIHid. OH ke MOKET UCIOJIb30BaThCs U
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JUTSL 3aKpeTIeHUs TIOJYyYeHHOro B ayauTopuu marepuana. CamocTodTenbHas padoTa CTYJACHTOB
MPEeIyCMOTPEHAa Yy4YeOHBIM TUIAHOM M BBHITIONHSETCS B O0OSI3aTEIIBHOM MOpSAKE. 3alaHus
MMPCaJIOKCHBI 110 Ka)I(I[Oﬁ HSYLIaCMOfI TEMC U MOTYT I'OTOBUTBHCA MHAUBUAYAJIbHO WK B I'PYIIIIC.
[To HEoOXOAMMOCTH CTYIEHT MOXKET OOpamarbcs 3a KOHCYJIbTallMEH K MPEeroJiaBaTelio.
BrinonHenue 3a1aHuii KOHTPOJIUPYETCS M OLICHUBACTCS MTPETI0IaBATEIIEM.

JUis  yCHEeniHOro CaMOCTOSITEIbHOTO HW3YYEHHsS MaTepuana CerojHs HUCHOJIb3YIOTCS
pa3jiuuHble cpeicTBa OOyueHHUs, Cpeau KOTOPhIX 0CO00€ MECTO 3aHMMAIOT HH(OpPMAalMOHHBIE
TEXHOJIOTMM PAa3HOr0 YPOBHS M HANPaBICHHOCTHU: AJIEKTPOHHBbIC YUEOHUKU U KYpChl JIEKLUH,
0a3pl TECTOBBIX 33JaHUN U 3a7a4. DJIEKTPOHHBINA y4eOHHUK MpeAcTaBiisieT coO0i MporpaMMHOE
CPEICTBO, MO3BOJIAIONIECE MPEICTABUTD U U3YYEHUSI TEOPETUUECKUN MaTepHall, OpraHM30BaTh
anpoOupoBaHMe, TPEHAXK M CAMOCTOATENBHYIO TBOPYECKYIO pabOTy, IOMOTarolee CTyIeHTaM U
IPENoIaBaTel0 OLEHUTh YPOBEHb 3HAHUI B ONPEACICHHOM TEMaTHKe, a TaKXKe CoJeprKaliee
HEOOXOUMYIO CIPAaBOYHYIO HH(POPMAIUIO. DIEKTPOHHBIM y4EOHHK MOXKET WHTEIPUPOBATH B
cebe BO3MOXXHOCTH Ppa3NUYHBIX IEJAarOrMYECKUX MPOTPAMMHBIX CPEACTB: O00YyYaroIIUX
pPOrpaMM, CIIPAaBOYHUKOB, yU€OHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX IPOrpaMM.

Jlig ycrenHolW OpraHu3alli CaMOCTOSITENIbHON paboThl BCE aKTHUBHEE MPUMEHSIOTCS
pa3HooOpa3Hble OO0pa3oBaTeibHbIE pecypchl B ceTu VIHTEpHET: CUCTEMBbl TECTHPOBAHHUS IO
pa3IUYHBIM  00JIaCcTAM, BUPTYaJIbHbIE JIEKLWH, JIAOOpAaTOPUHM, IPH OSTOM I0JIH30BATEIIO
A0CTAaTOYHO HMMCTH KOMIIBIOTCP M IMOAKIIIOYCHUC K I/IHTepHeTy JJIA TOTO, LITO6I>I CBA3aThCA C
npenoaaBareyicM, peilaTb BbIYMCIUTCIIBHBIC 3a/1a4i W I110J1Yy4YaTb 3HAHUS. Hcnonp3oBanue cerei
YCUJIMBAET POJIb CAMOCTOSITENIFHOW pabOTHl CTYAEHTa W TO3BOJIAET KapAMHAIBHBIM 00pa3oM
M3MEHUTH METOJUKY MPENOIaBaHus.

CTyneHT MOXeT NojydaTh BCE 3aJaHMs U METOJMYECKHE YKa3aHUs uepe3 cepBep, 4To
JIaeT eMy BO3MOXKHOCTb ITPUBECTH B COOTBETCTBHUE JINUHBIE BO3MOXKHOCTH C HEOOXOAUMBIMU ISt
BBINOJIHEHUST paboT Tpyno3arparamMu. CTyJeHT UMEET BO3MOXKHOCTH BBINIOJIHATH paboTy JloMa
WK B ayauTopuu. boinbiioe BocnuTarenbHoe 1 00pa3oBaTelbHOE 3HAUCHHE B CAMOCTOSITEIbHOM
y4eOHOM TpyJZie CTYJEHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJb BO30OYXKAACT U TMOIIECPKUBACT
BHUMAHHUC W HUHTCPCC, IMOBBIINACT AKTHBHOCTb IIaMATH W MBIIJICHHWA, ITO3BOJIACT CTYACHTY
CBOEBPEMEHHO OOHAPYXUTh M YCTPAHUTHh IOMYIIEHHBbIE OMMOKH U HEAOCTATKH, OOBEKTUBHO
ONpeeNUTh YPOBEHb CBOMX 3HAHUM, NMpakTUYeckKuxXx ymeHuil. Camoe JOCTYIHOE M IPOCTOe
CPEACTBO CAMOKOHTPOJIA C MPUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUH -
3TO A TECTOB «on-line», KOTOpbIEe MO3BOJISIOT B PEKUME PEaIbHOTO BPEMEHH OIPEIeNIUTh CBOM
YPOBEHb BIAJCHUA TNPEAMETHBIM MaTEpUanoM, BBIIBUTh CBOM OMIMOKM M TOIYYUTh
PEKOMEH/IaIlH 110 CaMOCOBEPIIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcro nuTeparypy MOXKHO pa3enuTh Ha YYCOHUKH M yueOHBIE TIOCOOUS, OPUTUHAIBLHBIE
Hay4HbIE MOHOTpaduUecKue UCTOYHUKU, HAYIHBIC MyOIUKAIMKN B TIEPUOIUYECKOM meyaTu. U3
HAX MOJXKHO BBIJICTUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), MOMOJHUTEIbHYIO |
JTUTEpaTypy Uil YTIyOIeHHOTO U3YYEeHUS JTUCITUTLTHHEL.

N3ydyeHne NUCHUIUIMHBI CIEIyeT HAYWHATh C y4eOHHKA, MOCKOIBKY YYEOHHUK — 3TO
KHUTa, B KOTOPOM M3JI0KEHbI OCHOBBI HAYYHBIX 3HAHUN MO ONPEAEICHHOMY MpEAMETY B
COOTBETCTBUHU C LIETSAMU U 33/1a4aMH 00y4eHHS, YCTAaHOBIEHHBIMU MTPOTPAMMOIA.

[Ipu pabore ¢ nuTeparypoil HEOOXOAMMO YYUTHIBATH, YTO MMEIOTCS PA3IUYHBIE BUIBI
YTEHMS, U KK U3 HUX UCIOJB3YETCs Ha OMPEIeNIEHHBIX ATalax OCBOSHUS MaTepHraa.
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IIpedsapumenvroe YT€HUE HAIIPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB
U IIOMCK MX 3HAQYEHHs B CIPABOYHOM JuTEparype. B 4acTHOCTH, NpU 4YTEHUM YKa3aHHOU
JUTEPaTypbl HEOOXOAUMO MOIPOOHEUIIIMM 00Pa30M aHATU3UPOBATH TTOHATHSL.

Cke03H0e umenue npeanonaraeT NpoYTCHUE MaTepyuana oT Hadaua 10 koHua. CKBO3HOE
YTEHUE JMTEPATyphl M3 MPHUBEACHHOTO CIMCKA JaeT BO3MOXKHOCTH CTYIEHTY C(pOpMHUPOBATh
CBO/JI OCHOBHBIX IOHATHH U3 N3y4yaeMoi 00JacTi U CBOOOHO BJIAZIETh UMH.

Buvibopounoe — Hao00poOT, UMEET LIENbIO NTOUCK U 0TOOp MaTepuana. B paMkax naHHOro
Kypca BbIOOpOYHOE YTE€HHUE, KaK CIIOCO0 OCBOEHMSI COAEPIKaHUS Kypca, 10JIKHO UCIOIb30BATHCS
IPY NOATOTOBKE K IPAKTUYECKUM 3aHATHSIM IO COOTBETCTBYIOILUM pa3eliaM.

Ananumuueckoe umenue — 3TO KPUTHUECKMH pa3z0bop TeKcTa ¢ IOCIEAYIOLUIMM €ro
KOHCIIeKTUpoBaHHeM. OCBOEGHHE yKa3aHHBIX MOHATHH Oyner Hambonee 3(h(HEKTUBHBIM B TOM
cllydae, €CIM IPU YTEHUU TEKCTOB CTYJEHT OyIeT 3aJaBaTh K 3TUM TEKCTaM BONpochl. YacTp u3
3THX BOIPOCcOB chopmynupoBana B @POC B mepeuHe BOMPOCcoB uisi codecenoBanus. IlepeueHn
3THX BOIPOCOB OIPaHHUEH, T03TOMY Ba’KHO HE TOJBKO COJIEPKaHHE BOIPOCOB, HO CaM MPHHLIUI
OCBOCHMS JIUTEPATYPHI C IOMOLIbIO BOIIPOCOB K TEKCTaM.

Lenbto uzyuaroweco uTeHus SABISETCS INTyOOKOE M BCECTOPOHHEE NOHUMaHHME Y4eOHOM
uHpopmanuu. ECTb HECKOJIBKO MPHEMOB M3Y4aIOLIEr0 YTCHHUS:

1. Ytenne mo anropuTMmy Ipeanojaraer pazoneHne uHpopManuu Ha OJOKH: Ha3BaHUE;
aBTOp; MCTOYHUK; OCHOBHAs HJAEs TeKcTa; (PaKTUYECKUH MaTepual; aHalu3 TEeKCTa IyTeM
COIOCTaBJICHUS UMEIOLIUXCS TOUEK 3PEHUS 10 pacCMaTPpUBAaEMbIM BOIIPOCAM; HOBU3HA.

2. Ilpuem nocTaHoBKH BOIIPOCOB K TEKCTY UMEET CIAEAYIOLIUIN allfOPUTM:

—  MEMJIEHHO IIPOYUTaTh TEKCT, CTAPasCh IOHATH CMBICI U3JI0’KEHHOTO;
—  BBLACTHTH KIIFOUYEBBIE CJIOBA B TEKCTE;
—  TocTtaparbcs MOHSATh OCHOBHBIE U/IEH, TIOJTEKCT U OOIINIA 3aMbICel aBTOpa.

3. Ilpuem Te3npoBaHUs 3aKiIrovaeTcs B (POpMyIMPOBAHUM TE€3UCOB B BHJIE MOJOXKEHUH,
YTBEP)KJICHH, BBIBOIOB.

K »sToMy MOXHO m00aBUTh M HHblE NpUEMBl: IpUeM pedepupoBaHUs, IpUEM
KOMMEHTHPOBAHMUSL.

Baxxnolt coctamistomield Jr000TO COJIMIHOTO HAYYHOTO W3JaHUSl SIBIIETCS CIHCOK
JUTEepaTyphl, Ha KOTOPYIO cchbliaercsd aBTop. [IpM BO3HMKHOBEHHMH HHTEpeca K KaKOH-TO
oOcyxxgaeMoll B TeKCTe TMpoOjeMe BCerja €ecTh BO3MOXKHOCTb OOpaTUTbCs K CIHUCKY
OTHOCsIIeNcs K Hel aureparypbl. B arom ciiydae Bcst mpobOiiemMa kak Obl pa30OuBaeTcst Ha
COCTABJIAIOLIME YACTH, KaXJas U3 KOTOPHIX MOXKET M3Yy4aThCsl OTAEIbHO OT Apyrux. IIpu sTom
Ba)XHO HE TEPATH U3 BUIA OOIINN KOHTEKCT M HE MOTPy>KaThCs YPE3MEPHO B JIETAIH, TIOTOMY UTO
TaKUM 00pa3oM MOKHO HE YBUJETH TJIaBHOTO.

[ToaroToBka K 3K3aMeHy JOJDKHAa HMPOBOJUTHCS Ha OCHOBE JIEKIIMOHHOI'O Marepuala,
MaTepuaia MpakTUYECKUX 3aHATHI ¢ 00s3aTelnbHBIM OOpalieHueM K OCHOBHBIM y4e€OHHKaM IO
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OMIMOKM B TOHMMAaHUU MaTepuaia, OOJIErYuT €ero
OCMBICJICHHE, IIPOKOMMEHTHPYET MaTeprual MHOTOYHCIICHHBIMHA TPUMEPaAMHU.

Memoouueckue pekomenoayuu 011 NOO20MOBKU K IK3AMEHY
Dk3aMmeH sBIsieTcsl (OPMOM UTOTOBOTO KOHTPOISL 3HAHUNM M YMEHUH, 00y4aronuxcs mo
I[&HHOﬁ JUCHUITIINHEC, HOJ'Iy‘IeHHbIX Ha JICKOUAX, HpaKTI/IquKI/IX 3aHATUAX U B HpOI_[CCCC
caMoCTOsITeNIbHOW paboTbl. OCHOBOHM /JIs1 OINpeNeNieHUs] OLUEHKH CIYKXHUT YPOBEHb YCBOCHHUS
oOydJaronuMucs MaTepuana, IpeIyCMOTPEHHOro JAaHHOW paboueit mporpammoi. K sk3ameny
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JIOTIyCKAIOTCS  CTYIEHTHI, HaOpaBmue 36 u Oonee OauioB MO WTOraM TEKYIIETO U
POMEXYTOYHOTo KOHTpoJsl. Ha sk3amene ctyaeHT Moxer Ha0path ot 15 no 30 6aos.

B mepuon moAroToBkM K SK3aMeHY oOydaromuecs BHOBb OOpamaroTcs K ydeOHO-
METOAMYECKOMY MaTepHally U 3aKPeIUISIOT MPOMEKYTOUHbIC 3HAHUS.

[TonroroBka oOy4aromerocs K 3Kk3aMeHy BKJIIOUAET TPH dTara:

—  camocTofATeNbHas paboTa B TEUYEHUE CEMECTPa;

— HemocCpeICTBEHHas MOArOTOBKA B JIHM, MPEIUISCTBYIOIIME AK3aMEHY [0 TeMaM
Kypca;

— TOJATrOTOBKAa K OTBETY Ha SK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipu moaroToBke K K3aMeHY 00ydaroImIKUMCs Lejaecoo0pa3Ho HCMOIb30BaTh MaTepUaIbI
JeKUUH, y4eOHO-METOJUYECKHEe KOMIUIEKCH, HOpPMAaTHUBHBIE JIOKYMEHTHI, OCHOBHYIO U
JOTIOJTHUTEIBHYIO JIUTEPATypy.

Ha sx3amen BbIHOCHTCSI MaTtepuai B o0beMe, MPeayCMOTPEHHOM pabodel mporpamMmoit
y4eOHOM TUCIMILINHBI 32 CEMECTp. DK3aMeH IMPOBOIUTCS B TUCHMEHHOMN/YCTHOH (opme.

[Ipu npoBenenun sK3amMeHa B MUCbMEHHOHM (yCTHOM) (opme, BeaylIHil MmpenoaaBaTeb
COCTaBIISIET JK3aMEHAI[MOHHbIE OWJIETHI, KOTOpPbIE BKJIIOYAIOT B CeOs: TECTOBBIC 3aJaHUS;
TEOPETUYECKHE 3aJaHus; 3aJauyud WU cuTyauuu. DopMmynHpoBKa TEOPETUUYECKUX 3a/laHus
coBmajiaeT ¢ (GOpPMYIHPOBKOM MEPEeUHs SK3aMEHAIIMOHHBIX BOIIPOCOB, IOBEACHHBIX 10 CBEICHHS
oOyJaromuxcsi HakaHyHe SK3aMeHalMoHHOH ceccuu. Colep)kaHue BOIMPOCOB OJHOTO Ouiera
OTHOCHTCS K Pa3jIMYHBIM pa3jieiaM IMporpaMMBbl ¢ TeM, YTOObI OoJiee MOTHO OXBATUTH MaTepHal
y4eOHON JUCIUTIIIMHBI.

B aynuTopun, rie npoBOIUTCS YCTHBINA SK3aMEH, JOJKHO OJTHOBPEMEHHO HAXOJUTHCS HE
0oJiee IIECTH CTYJACHTOB HA OJHOTO TpernoaBaTess, MIPHHUMAIOIIETO dK3aMeH. Ha moaroToBky
OTBeTa Ha OMJIET Ha dK3aMeHe OTBOIUTCS 40 MUHYT.

ITpu npoBeeHUN MUCEMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCSA 60 MUHYT.

PesynpTar ycTHOro (IMCbMEHHOI0) 9K3aMEHa BBIPAXKAETCsl OLIEHKAMHU:

1. Ouenka «omauyno» — ot 91 go 100 OanynoB — TeopeTHUecKoe cojepk aHue Kypca
OCBOCHO IIOJIHOCTBIO, 0e3 Mpo0enoB, HEOOXOJUMbIE MPAKTUYECKHE HAaBBIKU pabOThl C
OCBOCHHBIM MaTepuaiioM cGhOpMHpPOBaHBL. Bce mpemycMOTpeHHBIE MpOrpaMMoil 0oOydeHus
y4eOHbIe 33JaHUs BBHITIOJTHEHBI, KAY€CTBO MX BBITIOJIHEHHUS OIICHEHO YHCIIOM 0aljIoB, OJM3KUM K
MakcHUMaJdbHOMY. Ha sK3aMeHe CTyIeHT NEeMOHCTPUPYET IIyOOKHe 3HAHUS MPETyCMOTPEHHOTO
IpOTPaMMOI MaTepuaia, yMeeT 4eTKO, JIJAKOHHYHO ¥ JIOTUYECKH TOCIIeI0BAaTeIbHO OTBEYATh Ha
MOCTaBJIEHHBIE BOIIPOCHI.

2. Ouenka «xopowo» — oT 81 no 90 GayioB — TEOpeTHUYECKOE COJEepXKaHHE Kypca
OCBOCHO, HEOOXOJMMBbIE MPAKTUYECKHE HABBIKM pPabOThl CHOPMUPOBAHBI, BBINOJIHEHHBIE
yueOHbIe 3a/laHUsl COo/Iep)KaT He3HauuTeNnbHble omOku. Ha sk3amMeHe CTyAEeHT AeMOHCTPHPYET
TBEpJIO€ 3HAHWS OCHOBHOTO (IIPOTPaMMHOTO) MaTepualla, yMEeT YeTKO, TpaMoTHO, 0e3
CYIIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MMOCTABJICHHBIC BOIIPOCHI.

3. Ouenka «yoosnemseopumenbrHoy — 0T 61 1o 80 0amIoB — TEOPETUUECKOE COJIEP KAHIE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAUMBIC MPAKTHUECKUE HABBIKH PabOTHI C(HOPMUPOBAHBI
YaCTUYHO, BBINOJIHEHHBIE YUeOHbIE 3a/1aHus cojepxar rpyOsle omnoOku. Ha sk3ameHe CTyaeHT
JIEMOHCTPUPYET 3HAHHE TOJIBKO OCHOBHOTO MaTepHualla, OTBETHI COJEepKaT HETOUYHOCTH, CIabo
apryMEHTHPOBAHBI, HAPYIIICHA MOCIIEI0BATEIBHOCTD N3JIOKEHHUS MaTepHraa.

5. Onenka «neydosremsopumenvuoy ot 36 1o 60 6amIoB — TEOPETUUECKOE COMIEePIKAHUE
Kypca HE OCBOCHO, HEOOXOIMMBbIC NPAKTUYECKHE HABBIKK padOThl HE CHOPMHPOBAHBI,
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BBIMIOJITHEHHbIE ~ yuyeOHBbIE  3aJaHusi  cojaepkaT  rpyOble  OMMOKH,  JOMOJIHUTEIbHAs
caMmocTosiTeNIbHas paboTa HaJl MaTepUaAIOM Kypca He MPUBEAET K CYLIECTBEHHOMY MOBBIIICHUIO
KauecTBa BBINMOJHEHUS y4eOHbIX 3anaHuid. Ha sk3aMeHe CTyAeHT JEMOHCTPUPYET HE3HaHUE
3HAUUTENPHON YacTH MPOTPAMMHOTO MaTrepuala, CYIISCTBEHHBbIE OIMMOKM B OTBETax Ha
BOIIPOCHI, HEYMEHHUE OpPHUEHTHPOBATHCS B Marepuaie, HE3HAHUE OCHOBHBIX MOHATUH
JUCIUTUIAHBI.
8. MaTtepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHUIIINHBI
8.1. TpeOoBaHusl K MATEPUAIHLHO-TEXHUYECKOMY O0ecre4YeHH 0

Jiia peanuzanuu paboydeid mporpaMMbl TUCHUTUIMHBI UMEIOTCS CHeLIMabHbIE TOMEILIEHUS
JUTSL IPOBEJICHUS 3aHATUN JICKIIMOHHOTO U CEMUHAPCKOT0 THUIA, TPYNIOBBIX U UHJIMBHUAYAIbHBIX
KOHCYJIbTAIIMH, TEKYIIErO0 KOHTPOJS U MPOMEXKYTOUHOU aTTECTALMH, a TaKXKe IMOMELICHUs IS
CaMOCTOSITENILHON pa0OThl U MTOMEIICHUS I XpaHEHUSI ¥ MPOPIIAKTHYECKOTO O00CITY)KHBAHHUSI
o0opynoBanus. CrienanbHble TOMELEHUS! YKOMILIEKTOBAaHbI CIELMATM3UPOBAHHON MEOEIIbI0 U
TEXHUYECKUMHU CPEJICTBA OOyuUeHUsl, CIYKallUMU AJis MpelacTaBieHuss uHGopManuu OONbIION
ayJUTOPHUHU.

Jlns  mpoBeleHUsT 3aHATUH  JIGKIIMOHHOTO TUMA HMMEIOTCS  JIEMOHCTPAIlMOHHOE
o0opynoBanue u yueOHO-HarsiiHble nocodus. [lo aucuumnnnne «BBeneHUE B 3JIEMEHTAPHYIO
MaTeMaTHKy» HMMEIOTCS MPE3EHTAIMU IO OTACIbHBIM TeMaM Kypca, MO3BOJISIIOIINE Haubosee
3 PEKTUBHO OCBOUTH IPEACTABICHHBIN y4eOHBI MaTepHall.

ITpu npoBeneHuN 3aHATUH JEKIIMOHHOTO/ CEMMHAPCKOIO TUIA 3aHATHHA UCIIOJIb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:

- IporpamMMHoe obecredeHue cpeiacTB aHTuBUpycHOHM 3amuThl Kaspersky Endpoint
Security nns 6usHeca - CranmaptHeii Russian Edition. 1000-1500 Node 1 year Educational
Renewal License (KL4863RAVFQ);

- mporpammHoe obecnieuenue g padbotel ¢ PDF-nokymentamu. ABBYY FineReader 15
Business;

- mporpaMMHoe obecriedeHue A padoTel ¢ nokymeHtamu ¢opmara PDF Acrobat Pro
DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9) Education
Named License 65297997BB01A12;

- oucHoe mporpamMmmuoe odecrieueHne MoitOduc CTanaapTHBIA.

€80000HO pacnpocmpansemvle npocpPamMMmbl.

- Web Browser — Firefox;

- AcademicMarthCADLicense - Maremarnueckoe IMporpamMMHOe oOecredeHue, KOTOpoe
MIO3BOJISIET BHITIOHATH, AaHATH3UPOBATH BKHEUIIINE WH)XEHEPHBIC PacyeThl 1 OOMEHUBATHCS
UMH;

- 7zip - mporpamm JUIsl CKaTUsl M pacliakoBKU (haiisios;

— AdobeReader— nporpamma uist utenust PDF ¢aitnos;

- DjvuReader — mpusnoxeHus Ui paclio3HaBaHUs, KOHBEHTUPOBaHHUS U paboTel ¢ Djvu
daitnamu.

[Tpu ocymiecTBieHMM 00pa30BATENBHOIO IpoLEecca CTYAEHTaMH M IIPENojaBaTesieM
UCTIOJB3YIOTCS CleAytone MHPOpMalMOHHO crpaBouyHble cucteMbl: OBC «AnITuDpOykcey,
OBC «Koncynbrant crynenta», CIIC «KoncynpTanT mirocy, CIIC «I"apanT».

8.2 Oco0eHHOCTH peau3auMy JUCHUILIMHBI /151 HHBAJIU/IO0B U JIUIL
€ OTPAaHMYE€HHBIMH BO3MOKHOCTSIMH 3/10POBbSI
JUist CTy[IEeHTOB C OTpPaHHYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbsSI CO3JaHBl CICIHATBHBIC
YCIIOBUS I  TONydeHUss oOpa3oBaHus. B IensX JOCTYIHOCTH TIOJYYEHHUS BBICIIETO
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o0Opa3oBaHusl IO 00pa3oBaTENbHBIM IpOrpaMMaM WHBAIMIAMU U JIMIIAMUA C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbsSI YHUBEPCUTETOM 00ECIIeunBaeTCs:

1. AunprepHatuBHas Bepcus oduIHMATBLHOTO caiita B cetd «MHTepHEeT» mA
CcI1a0OBUISAIINX

2. Jlns MHBAJIMJOB C HApYyIICHUSMHU 3peHHs (CIa0oBHUASAIIUE, CJENble) - MPUCYTCTBUE
ACCHUCTEHTa, OKa3bIBAIOIIETO O0YyYaromeMycss HEOOXOIMMYI0 MOMOIb, TyOIHpOBaHUE BCIYX
CIPaBOYHOM MH(OpPMAIMK O PACHUCAHUU YYEOHBIX 3aHSATHI;, HAIUYUE CPENCTB ISl YCUIICHUS
OCTaTOYHOTO 3peHUsl, OpailIeBCKOW KOMIbIOTEPHON TEXHUKH, BHACOYBEITUUYHUTENCH, MpOrpaMm
HEBU3YAIBHOTO JIOCTyNa K WHQOpMAIMK, MPOTPAMM-CUHTE3aTOPOB pPEYd H  JAPYTUX
TEXHUUYECKUX CPEACTB IpHeMa-liepenadn yueOHoW uHopManuu B JOCTYNHBIX (opmax s
CTYJCHTOB C HAPYIICHUSIMH 3PCHUS;

3. i WHBANMIOB W JIMIl C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI IO CIYXY
(cnabocaplmiamniye, TAyxXue) —3BYKOYCHIIMBAIONIAs anmnapaTypa, MyJIbTUMEIUHHBIE CPEICTBA H
Ipyrue TEeXHUYECKHEe CpEACTBa NpueMa-nepenadn yueOHoW uHGOpMaluu B JOCTYIHBIX
dopmax;

4. Jlnga MHBAIMIOB U JIMI C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbs, MMEIOLINX
HapyIIEHHUs OINOPHO-JABUraTEIbHOTO arlapara, COo3JaHbl MaTepUaIbHO-TEXHUYECKUE YCIIOBHS
o0OecrevynBaroIie BO3MOXKHOCTh OECHpPENATCTBEHHOrO JJ0CTyna OOydaroIuxcsi B ydeOHbIE
MOMEIIEHUS, OOBCKTY IMUTAHUS, TYAJICTHBIC W JIPYTHe IOMEIICHHS YHUBEPCHTETA, a TaKXKe
npeObIBaHMS B YKa3aHHBIX IOMEIICHUSX (HAJTMYNUEe PACIIUPEHHBIX JBEPHBIX TPOEMOB, IOPYIHEH
U IPYTUX MPUCTIOCOOTICHHUI).

OOyuaromuecss M3 4YHUCIA JIMI C OTPAaHUYECHHBIMH BO3MOXHOCTSIMH  3]I0POBbS
oOecreveHbl 3JIeKTPOHHBIMU 00pa3oBaTelbHBIMU pecypcaMu B (opmax, aJanTHUpPOBAHHBIX K
OTPAHUYCHUSM UX 3JI0POBBSI.

OOyvaromuMcs € OTpPaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbSI  TPEAOCTABIISIFOTCS
crenuaibHble Y4eOHUKM W y4yeOHble mocoOus, WHas ydeOHas JuUTepaTypa, CHelUaIbHbIE
TEXHUYECKHE CpeACTBA OOy4YeHHUS KOJUIGKTMBHOTO ¥ HWHAMBHIYAJIBHOTO TMOJIb30BAaHUSA,
MpEIOCTaBIEHUE  YCIYr  acCUCTEeHTa  (MTOMOINHMKA),  OKa3bIBAIOIIETO  OOYyYaroIIUMCS
HEOOXOMUMYI0  TEXHMUYECKYI0 TIOMOINb, a TaKXKe YCIyTd CypIONEepeBOAYUKOB U
TU(DI0CYpIOTIEPEBOTUUKOB.

a) 1S C1abOBHIAIINX :

- Ha DJK3aMEHE TMPUCYTCTBYET ACCHUCTEHT, OKAa3bIBAIOIIUN CTYIEHTY HEO0OXOIUMYIO
TEXHUUYECKYI0 TIOMOIIb C Y4YETOM HHAMBHAYAJIbHBIX OCOOCHHOCTEH (OH TOMOraeT 3aHATh
paboyee MecTO, MepeABUTaThCs, IPOYUTATh U OPOPMUTH 33/1aHUE, B TOM YHCIIE 3aIIUChIBAs MO
JTUKTOBKY);

- 3QJaHds JUIS BBITIOJHEHUS, a TakKe WHCTPYKIHUS O TOPSIKE IPOBEICHUS
3aueTe/IK3aMeHa OPOPMIISIFOTCS] YBETHUEHHBIM MIPHPTOM;

- 3a/1aHU JUI BBITIOJTHEHUS HA SK3aMEHE 3aUNThIBAIOTCS ACCUCTEHTOM;

- MUCbMEHHBIE 3a/IaHUs BHITIOTHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY;

- obecnieynBaeTCs MHIWBUIYAIbHOE paBHOMEPHOE ocBemeHne He meHee 300 Jrokc;

- CTyINEHTy /Jisi BBINOJIHEHUS 3aJaHUsl TMPU HEOOXOAUMOCTH MPEIOCTABIISETCS
YBEJIMYMBAIOIIIEE YCTPONCTBO;

B) IS TIYXUX U CIa0O0CIBIIIAITIX:

- Ha 3ayere/PK3aMEeHe IMPHUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOIIUN  CTYACHTY
HEOOXOUMYI0 TEXHUYECKYIO TIOMOIIIb C YYETOM HHIWBUIYaTbHBIX OCOOCHHOCTEH (OH MOMOTaeT
3aHATh pabodee MeCTO, IMepeBUTAThCSA, MPOYUTaTh M OGOPMHUTH 3aJaHUE, B TOM YHCIIE
3aMuCchIBas MO/ AUKTOBKY);

- 3a4eT/3K3aMeH MPOBOJUTCS B MUCbMEHHOM (popme;

- oOecrieuynBaeTCsl HaTUYHE 3BYKOYCHJIMBAIONIEH —ammapaTypbl KOJUIEKTHBHOTO
MOJIb30BAHUSA, MPU HEOOXOJUMOCTH TOCTYMAIOMUM MPEJOCTABIAETCS 3BYKOYCHUIMBAIOLIA
anmaparypa UHAUBUIYAIbHOTO TIOJb30BaHUS;
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- 110 JKETIAHWIO CTYACHTA YK3aMEH MOXKET IMTPOBOAUTHCS B MUCbMEHHOU (popme;

o) JUIs JHUIl C HapymIeHWsSMH OIOPHO-JBUTATENBHOTO ammapara (TsHKeJTbIMU
HAPYIICHUSMH JBUTATEIbHBIX (PYHKIMIA BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHX
KOHEYHOCTEH ):

- NMHUCHMEHHBIC 3a/IaHUS BBITIONHSIOTCS HAa KOMIIBIOTEPE CO CICIHATU3UPOBAHHBIM
POTPaMMHBIM 00ECTICUCHHEM WIIA HAIMKTOBBIBAIOTCS ACCHCTEHTY;

- 110 JKETIAaHWIO CTYACHTA YK3aMEH MPOBOIUTCS B YCTHOU (hopme.
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JIUCT
H3MEHeHHUi (1onoHeHuii) B padoyeii mporpaMmMe JUCHUIIIHHBI

«CmpykmypHule ceoticmea pewenuii ougpepenyuanrbHulX YpasHeHull 8 4aCMHbIX NPOU3BOOHbIXY
no nporpamme crienuanurera 01.05.01 @ynnameHTanbHble MaTEMAaTHKA U MEXaHHUKA, TPOPHIIH
«DyH]aMEeHTaJIbHAsl MaTeMaTHKa

Ha y4eOHBIH roj
Ne DJleMeHT (IyHKT) Ilepeyenb BLIHOCUMBIX U3MEHEHHUH IIpumeyanue
n/n PIL (10MoJTHEeH M)

OOcyxneHa W pPEKOMEHJOBaHA Ha 3acefaHuu Kadeapbl aneedOpvl u  OuddepeHyuanvrblx

VPAasHeHul
poTOKOI Ne OT « » 20 T.

3aBenyronmii kKageapoit /M.C. Huposa/

MOATKCH, paciIindpoBKa MOIINCH, AaTa
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Mpuaoxenne 1

Pacnpeue.ﬂe}me 0asL10B TEKYLIEro u pyﬁemnoro KOHTPOJIH

Cymma b6annos

Nen/n Bud konmponz Obuan 1-2 mouka 2-1 mouka 3-a mouka
cymma
1 | Iocewenue 3auamuii 0o 10 6annoe 00 3 0. 00 3 0. 004 0.
2 | Texywyuii KOHmpoOIb: 00 24 bannos 00 8 6. 0o 86. 00 8 6.
Omeem na 4 sonpoca om 00012 0. om0 0046. | om0ado4o. om (0 00 4 6.
[ToyHEIH IpaBIIIBHBIN OTBET no 12 6annos 4 0. 46. 40.
HenonHbIi MpaBUIIBHEIN OTBET or 3 1012 6. or 1 no406. or 1 mo40. or 1 mo46.
OrtBer, conepIKamuit HETOYHOCTH, 00. 006. 00. 00.
OIUOKH
Buinonnenue CAMOCMOAMENbHBIX
3a0anuil (peutenue 3a0ay)
om 00012 6. om00046. | om00o46 om 00046
3 | Pybescnulii KoHmpoaio 00 36 bannos 00 12 é. 00 12 o. 00 12 o.
TECTUPOBAHUE ot 0- 10 15 6. ot 0- 10 5 0. 0or0-1056.| or0-10560.
KOHTpOJIbHasl paboTa ot 0 10 21 6. ot 0 10 7 6. ot 0 10 7 6. ot 0 10 7 6.
4 | Kypcosasa paboma 00 70 bannos 00 230. 00 23 0. 00 24 o.
Hmozo cymma mekywiezo u pyoesxncnozo
KOHmMpOs 00 70 bannos 00 230. 00 23 0. 00 24 o.

IlepBblii 3Tan (6a30Bblii YPOBEHb) —
OlIEHKA «Y/J0BJIETBOPUTEIbHO»

He MeHee 36 0.

He MeHee 12
0.

He MeHee 12
0.

He Menee 12
0.

Bropoii 3tan (MpoABUHYTHIH YPOBeHb)
— OLIEHKA «XOPOLI0»

menee 70 6.
(51-69 6.)

Mmenee 23 6

Mmenee 23 6

Mmenee 246

Tperuii 3Tan (BbICOKHH YpPOBEeHb) -
OLIEHKA «OTJIMYHO»

He menee 70 0.

He MeHee 23
0.

He MeHee 23 0

He MeHee 240
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IIpunoxenne 2

LlIkana ouenuganus nAAHUPYEMbBIX PE3YIbMAMOE 00yUeHUs

Texywuii u pyoescuwlit KOHmMpPOJib

CemecT IlIkana oueHnBaHuS
P
0-35 6annos 36-50 6annos 51-60 b6annos 56-70 oannos

7 YactuaHoe I[lommoe wmmm  gactmunoe | IlomHoe win | [lomHOE  mocemieHue
MOCeIlcHIE MOCeIleHue ayIUTOPHBIX | YACTUYHOE ayTUTOPHBIX 3aHITUH.
AyJUTOPHBIX 3aHATHUH. | 3aHATHIA. YacThyHOE | IOCEIIECHHUE IlonmHOE BBIIOIHEHUE
HeynoBneTBOpUTENIEH | BBINOJIHEHUE MPAKTUYCCKUX | ayIUTOPHBIX 3aHATHU. | MPAKTHYSCKUX
oe BBINOJIHCHHE | PaboT. Brimonnenne | [loHOe BBIIONHEHHE | 3aHATHIA.
J1a00paTOPHBIX U | KOHTPOJBHBIX paboT, | IMpaKTHUECKUX PaboT. Brinmonnenne
MPAKTHIECKUX pPabOT. | TECTOBBIX 3aaHAI Ha | BreimonHenune KOHTPOJBHBIX pPadoT,
[Toxast MOATOTOBKA K | OLEHKY KOHTPOJBHBIX paboT, | TECTOBBIX 3aJaHHN Ha
OaIBHO- «YZIOBJICTBOPUTEIHHO. TECTOBBIX 3aJaHM Ha | OLIEHKH «OTIHYHON.
PEHTHHTOBBIM OIICHKH «XOPOIIIOY.
MEPOTPUSITHSIM.
CryneHr HE
JIOTTYCKaeTCs K
IIPOMEKYTOUHOHI
aTTecTaluu

Ilpomesicymounasa ammecmayusn (IK3amen)
Cemectp I1Ikaja orieHUBaHHUS
HeynonerBoputenbu Y 10BJIETBOPUTEIHHO Xopouio OTnuyHO
o (61-80 6ammoB) (81-90 6annoB) (91-100 6ammoB)
(36-60 6amoB)
7 Crynment mmeer 36-60 | Cryment wumeer 36-50 | Cryment umeer 51-60 | Ctynent mmeer 61-70

0aqIoB IO HrTOraM | OajlioB o ATtoraMm | OajggoB II0 HTOTraMm
TEKYIIETo U | TEKYIIET0 W PYOEKHOTO | TEKYIIETO u
PYOEKHOTO KOHTPOIS, | KOHTPOIS, Ha DJK3aMEHE | PyOEKHOTO KOHTPOJIA,
Ha DK3aMEHE HE [all | Jajd MOJHBIM OTBET Ha | HA  JK3aMEHe  Jall
MOJIHOTO OTBETAa HU HA | OJWH BONPOC W YACTHYHO | MOJHBIA OTBET Ha
OJIMH BOTIPOC. (TIOJTHOCTBIO) OTBETUJI HA | OJMH BOIPOC i
CryeHT umeer BTOPOH. YaCTUYHO

36-45 GamioB 1o | Cryment wumeer 46-60 | (IMOJHOCTBIO) OTBETHI
UTOTaM TEKYyIeTo u | OayjIoB 1o UTOraM | Ha BTOPOM.

PYOCKHOTO KOHTpOIS, | TeKymero u pybexkHoro | CtymeHT mmeer 61 —
HAa  9K3aMEHe  Jai | KOHTPOJsI, Ha 9K3aMeHe | 65 0auioB mo uroram

IOJHBIA OTBET TOJILKO Jajl IIOJHEIA OTBET Ha TCKYLICTO n
Ha OAWH BOIIPOC. OJIMH BOIIpoOC nim py6€)KHOFO KOHTPOJIA,
YaCTHYHO OTBECTHUJI HAa BCC | Ha OK3aMCHEC Jajl
BOIPOCHI. MOJIHBIN OTBET Ha

CTyl]eHT nUMeEeT 110 OOUH BOIIPpOC )54
uroram TEKYIIETO u YaCTUYHO OTBETHJI Ha
pyOexHOro KOHTpOJI 61- | BTOPOIA. CryneHt
70 OammoB Ha 3K3aMeHe | uMmeeT 66-70 OanoB
HE JaJI TOJIHOTO OTBETa | M0 WTOraM TEKYIIEro
HU Ha OJIH BOIIPOC. u pybexHoro
KOHTPOJI, Ha
9K3aMEHE J1ajl TIOJTHBIH
OTBET TOJBKO Ha OJUH
BOIIPOC.

0amIoB 10  HTOTaM
TEKYIIETO U PYOEKHOTO
KOHTPOJIs, Ha dK3aMCHE
Jan TOJHBIA OTBET Ha
OJIVH BOIIPOC i
YaCTUYHO (TIOJTHOCTHIO)
OTBETHUJI Ha BTOPOM.
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