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1. Ilesin ocBOEHUSA JUCLHMIIIUHBI

Llenbro ocBoeHUsT AUCLUTIIMHBI «/JuddepeHiiuanbHble YpaBHeHUs» SIBJISIETCS: U3yUueHHe OCHOB
muddepeHIMaNbHBIX ypaBHEHWM, BK/IIOUAIOIIUMX TEOPUI0 W TIPAKTUUeCKUe MeTO/Ibl pelleHUs]
nuddepeHIManbHBIX M Pa3HOCTHBIX ypaBHEHWM, MeTO/bl KauyeCTBEHHOI'O WCC/e0BaHUs
nmuddepeHIMaIbHBIX YPaBHEHUM, TEOPUIO YCTOUUHMBOCTH.

2. Mecto aucouiuinHbl B cTpyKType OIl 6akanaBpuara

MuctumnvHa «IuddepeHipanbHbie ypaBHeHUs» OTHOCUTCS K 6a30Boii uactu OIT 6akanaBpuara.
JwvcuuriyinHa OCHOBBIBAaeTCsl Ha 3HAHUSX U HaBbIKaX, MOJyUYeHHbIX C/IyLIaTelsIMUA [IPU U3yUYeHUU
TaKWUX MaTeMaTUYeCKUX JUCIUTUINH, KaK «MaTeMaTHueCcKuid aHamms», « Anredpa». OCHOBY Kypca
COCTaB/ISIIOT ~METO/Jbl KaueCTBEHHOTO0 MUCC/aefoBaHUsl AuddepeHLMaNbHbIX  YpaBHEHUH,
TeopeTUYeCcKHe U TMpaKTUUeckue MeTO[bl pelleHus: fuddepeHMaIbHbIX ypaBHEHUH, KOTOpble
HeoOX0IMMBI TIPY U3YUYeHHU [JUCLIUIUIMH 0a30BOM yacTH MpodecCHOHANbHOTO IUKIIA:
«YpaBHeHUsI MaTeMaTHuecKoil pu3nku», «Teopusi BeposiTHOCTel», «MeTo/bl OITUMU3ALIAN».

3. Ilnanupyemble pe3y/IbTaThbl 00yUeHUs 10 JUCLHUILIHHE, COOTHECeHHbIE C IIJIAHUPYeMbIMH
pesyabtatamu ocBoenus OII 6akanaBpuara

[Tponiecc wW3yveHus AMCLUIUIMHBI HampaBjieH Ha (POpMUpOBaHMWe CJelyIOIMX 5/1eMeHTOB
KomrieTeHI[ui B cootBeTcTBUM ¢ ®T'OC BO, OIT BO u mpuobpeTeHus: CaeqyrOMUX 3HAHUM,
yMeHHM, HaBLIKOB U (W/IM) OITbITA [IeATe/TbHOCTH:

dopmupyemas NHAUKATOP AOCTIIKEHUSA
IlepeueHb MJIAHUPYEMBbIX
KOMIIeTeHI[UA KOMIIeTeHI[HH 6V aeHMS
(xox 1 hopMyTHPOBKA) (xoa v (hopMyTMPOBKaA) PE3yIbTaTos 00y

Ob6menpodeccoHaIbHbIE KOMIIETeHI[UH

3HaTh:
- MIOCTAHOBKY 3aziaun Koiu ast
nuddepeHLIManbHBIX YpaBHEeHUI
U CUCTEM;
- YCJIOBUSA CYITIECTBOBAHUS U
eIMHCTBEHHOCTH PeIIeHuUs
3aziaumr Koiy;
- OCHOBHbIE TIOHSTHS, TEOPEMBI U
OIIK-1 Cniocoben ypaBHEHMSI;

TIPYMEHSTh - CBOMCTBa pellieHn THHeHHbIX

(dhyHIaMeHTaIbHbIE 3HAHUS, YPaBHEHUH U CUCTEM

T0/TyYeHHbIe B 00/1aCTH OITK-1.2 Ymeer pemary | AUPPEPEHLMANbHBIX 1
d3HOCTHBIX dBHEHUNU;
MaTeMaTH4eCcKMX U (HU/In) CTaHZIapTHBIE eCTeCTBEHHO- pMeTO o eégHHH
eCTeCTBeHHBIX HaykK, U HayuHbIe 3a/laun ASLp

IuddepeHIMaNbHBIX U

MCII0/Ib30BATE UX B Pa3HOCTHBIX ypaBHeHUH;

MpOo(heCcCHoHabHOM - METO/bI UCC/IeJOBAHNS
JedaTelbHOCTH YCTOHYMBOCTH.
Ymets:

- HaXOJUTh 00l1|ee peleHre
IuddepeHLIMaNBEHBIX yPaBHEHUH
u cucteM auddepeHIMaTBEHBIX U
Pa3HOCTHBIX YPaBHEHHH;

- cTaBUTH 3azauy Ko asist
IuddepeHLIMaNbHBIX YPAaBHEHUM
U cucteM auddepeHIaIbHBIX




ypaBHeHH# U HaXOJUTh ee
pelleHue;

- BBIUUC/IATh TPOM3BOJHBIE
pelLleHuH 10 mapaMeTpam 1
Haua/IbHbIM JJaHHBIM;

- MCC/Ie[loBaTh YCTOWYHMBOCTD
MeTozAoM (yHKIMH JIsmyHOBa U
C TIOMOIIIBIO TEOpPeMBbI 00
YCTOWUMBOCTHU TI0 TIEPBOMY
MIPUOJTKEHUIO;

- HaXO/IUTh pelleHre KPaeBbIX
3ajau asisi auddepeHIMaTbHBIX
ypaBHEHUIA.

Biasers HaBbIKaMuU:

— HaBbIKaMM pellleHUs] Hay4HbIX
u MIPaKTUUeCKUX 3agau
nmuddepeHIATBHBIX
YpaBHEHUIA.

4. O0beM, CTPYKTYpa U CojieprKaHue AUCIUILTHHBI
O06111as TPYI0€MKOCTb JUCLIAIIIMHEI COCTaB/sgeT 5 3au. ef., 180 akaz. yac.

ypaBHeHuii. Obiiue
CBOICTBa

No Tembl (pa3paensbl) Cem Bujbl yueOHBIX 3aHATHIA, ®opMbI TEKyLIero
n/n AUCLMII/IUHEI, ecTp| BKJ/IIOYasA CaMOCTOSITeTbHYI0 KOHTPO0J1A
HX cojlep)KaHue paboTy CTyJAeHTOB, ycrneBaemMoCTH
U UX TPY/{0eMKOCTh
(B akageMHUeCKHX yacax) dopma
NPOMEe)XYTOYHOU
arTecTanuu
(no cemecmpam)
KourTakTHas padora
arrec
Tal¥ | CAMOCT
JIeKI] fpax na6o | konc OHHBI| OATeJIb
| THUE|PaTo | yIBT | Hast
CKHe | pHble| aupn | - pabora
TaHN
s
1 |OcHOBHBIe NTOHATHA KypCa 4 2 2 6
IuddepeHIMATBEHBIX
ypaBHeHUU
2 |2neMeHTapHBIe METOZBI 4 | 4 | 4 2 6 KoHTposbHas pabora
WHTETPUPOBaHUS YPaBHEeHUH Nel
1epBOro Iopsijika
3 |duddepeHiranbHble 4 4 6 6
ypaBHeHUs! BBICLLIX
TOPSIIKOB
4 |TeopeMsl Cyl1leCTBOBaHUS 4 4 2 6
5 |Cucremsl 4 2 6
IuddepeHLIMaNTbEHBIX
ypaBHeHUM
6 |/IuHeliHble CUCTEMBI 4 4 2 6
IuddepeHITMaTBbHBIX




7 |/IuHeliHbIe CUCTEMBI C 4 | 4 8 2 6 KontposieHast pabota
TOCTOSTHHBIMU Ne2
KO3 purmenTaMmu
8 |Teopus ycToituMBOCTU 4 4 4 6
9 |KpaeBble 3a5aun 4 | 2 | 2 1 10,5 |KoHTponbHas pabota
Ne3
10 |Pa3HOCTHBIE YypaBHeHUs U 4 4 4 2 10,5
CUCTEMBI
Bcero 3a 4 cemecTp 34 | 34 7 69 |JK3ameH
Bcero 34 | 34 7 69

Copep)xaHue pa3jie/ioB AUCHHUILIUHBI:

Pazgen 1. OcHOBHBIE IOHATHUSA

Ornpenenenust auddepeHIIMaTILHOTO YpaBHeHUs], Topsaka Aud@epeHLIMaTbHOIO YpaBHeHMUS,
peitieHus quddepeHLMaTbHOTO YpaBHEHUs], MHTerpa/ibHOM KPUBOM, TI0/Is1 HarlpaB/IeHUM, U30K/IHH.
[TocraHoBKa 3azsaun Koiim, dhopmyarpoBKa TeopeMbl 00 0HO3HAUHOW pa3pelIMMOCTU 3aiauud
Kowmn.

Pa3pen 2. DneMeHTapHbIe MeTOAbI HHTerPHPOBaHNs YPaBHeHHH NepBOro nopsjka

YpaBHeHUsI C pa3esisoIMICS TlepeMeHHbIMY, OTHOPOZHbIe YDaBHEeHNs], TMHEeHbIe YPaBHeHM,
dopmyna JlarpaHka, ypaBHeHWs bepHysinu, ypaBHeHWsi PUKKaTW, ypaBHEHHSI B TIOJTHBIX
muddepenianax. CBoWCTBa pellleH!i aBTOHOMHBIX YPaBHEHUH.

Pa3pen 3. JuddeperHnpanbHbie ypaBHeHUS BICHIUX MOPAJKOB

IuddepeniianbHble ypaBHEHUs N-TO TIOPsiIKa M SKBUBAJeHTHble UM CUCTeMbl. [locTaHOBKa
3agaun Komm, ¢opMysiupoBka Teopembl 00 OJHO3HAUHOM pa3pelmMMOCTH 3ajauu  Korrm.
CBolicTBa pelleHUH JTUHeHHOr0 0JHOPOAHOr0 ypaBHeHus. @opmyna OcTtporpasackoro-J/InyBusis.
WccnenoBanve WHEWHOW 3aBUCMMOCTU (YHKIMI C TIOMOLIbIO ompejenutenss BpoHckoro.
MeTo/bl pellleHHs] JIMHEMHBIX HEOJHOPOJHBIX YPaBHEHWI: MeTOJ, Bapual[ii TOCTOSIHHBIX,
¢bynkuusi Koin. JIuHeliHble OJHOPO/JHbIE ypaBHEHHUSI C TMOCTOSIHHBIMU KO3 GdHULeHTaMMU.
JIvHeliHble HEOTHOPOJHbIE YPaBHEHUSI C MOCTOSTHHBIMU KO3(QPULIMeHTaMU U HeOJHOPOAHOCTbIO
CreluanbHOrO BUAA.

Pa3pen 4. TeopeMsl Cyl|eCTBOBAaHUSA

[loka3zaTenbCTBO TeOpeMbl CYIIECTBOBAaHWS U eAWHCTBEHHOCTH pelleHWs 3azaun  Kormm.
[TpogomkaeMoCTh peliieHUd. HempepbiBHAast 3aBUCMMOCTD PellieHUH OT MapamMeTpOB U Haua/lbHbIX
ycnoBui. JuddepeHIMpyeMOCTh pelleHuil 110 mapaMeTpaM.

Pa3fen 5. Cucremsbl auddepeHHaIbHbIX YPaBHEeHUH

Onpezenenust cucteMsl JuddepeHIMaTbHBIX YPaBHEHUM 1ePBOT0 TIOPSi/IKA, PellleHUsi CUCTEMBI
nmuddepeHIMaNBbHBIX YpaBHeHUM. BekTopHas 3anuch cucteMbl AuddepeHianbHbIX ypaBHEHUH.
[ToctanoBka 3ajzaun Komm gnsi cucremsl guddepeHMANbHBIX YpaBHEHUM, (POpMyIMpOBKa
TeopeMbl 00 O/[HO3HAYHOM pa3perMmMocTH 3a1aun Koy,



Pa3zgen 6. J/IuHeliHble cucTeMbl JuddepeHIHATBHBIX YPaBHeHUH

CBoiicTBa pelleHHI JIMHEMHBIX OJHOPOJAHBIX CHUCTeM, (hyHJaMeHTa/bHas CUCTeMa pelleHU,
dbyHgameHTanbHasi Matpuia, Matpuija Koiu. @opmyna Octporpazackoro-Jinysuinsi. @opmMya
peleHust TMHeMHOW HeOAHOPOJAHOW CHUCTEMBI.

Pa3pgen 7. J/InHeliHbIe CHCTeMbI C OCTOAHHBIMH K03((dumeHTaMu

PelleHve /MHEWHBIX OJHOPOJHBIX CUCTEM, pelLleHHe JIMHEeWHbIX HEeOJHOPOJHBIX CUCTEM C
HEOZJHOPOJHOCTBIO CIeliMa/IbHOrO0 BW/a, OrfpeJie/ieHMe MAaTPUYHOM SKCIIOHEHTHI, OljeHKa
MaTpPUYHOM 3KCIIOHEHTHI, MaTPUYHasl IKCIIOHEeHTa KaK CyMma psijia.

Pa3pgen 8. Teopusi yCTOMUHUBOCTH

OCHOBHBIE OmpejesieHus TeOPUA YCTOMUUBOCTU. Y CTOMUYMBOCTh DELeHUN JIMHEWHBIX CUCTEM.
YCTOMUMBOCTD HY/IEBOTO peIlleHHsl JTUHeHHBIX CHUCTeM C TIOCTOsSIHHOW Matpuiieil. Teopema 06
YCTOWYMBOCTH T10 TIepBOMY NpUO/IKeHuto. MeToz ¢hyHKIuii JIsmyHoBa: riepBasi, BTOpast U TPeThbs
TeopeMsl JIsmyHOBa, TeopeMa UeTaeBa. Y CTOMUMBOCTb HY/IEBOTO pellIeHUs IMHEHHBIX CUCTEM C
NepuoiyeCcKUMH Ko3(puiieHTaMu. Y CTOMUMBOCTb HYJIEBOTO pelleHHsl BO3MYILEHHbIX CUCTEM.
@Da30BbI TMOPTPET JMHENHBIX OJHOPOJHBIX CHCTEM BTOPOro IOpsijKa C TOCTOSTHHBIMU
K03 durrieHTaMu, KacCupUKaLusi 0COObIX TOUeK.

Pa3pen 9. KpaeBbie 3ajaun

[TocTaHOBKa KpaeBbIX 3a/lay, yCJIOBHE Pa3pelMMOCTH KpaeBbIx 3ajau. OyHkuys ['puHa. 3ajaun
tuna IlItypma-JInyBussi, Haxo)kieHHe COOCTBEHHBIX 3HAYeHHWH W COOCTBEHHBIX (DYHKLMN
KpaeBbIX 3a/ay.

Pa3pgen 10. Pa3HOCTHBIEe ypaBHeHHUS U CUCTeMbI

[TocTaHOBKa 3ajjauM [l pa3HOCTHBIX ypaBHeHUM U cucteM. CBOWCTBA WM MeTOAbI pelleHUs
JIMHEWHBIX Pa3HOCTHBIX YPaBHEHUW U CUCTeM. Y CTOMUYMBOCTh pellleHUH pa3HOCTHBIX ypaBHeHUM
U cucteM. OnipesiesieHUs] MaTPULIbl MOHOAPOMUU U MYJIbTUTUIUKATOPOB.

5. O0pa3oBare/bHbIE TEXHO/IOTHH, HCII0/Ib3yeMble MPHU 0CyI{eCTBIeHNU 00pa30BaTe/IbHOT0
MpoIecca Mo AUCIUIUIAHE

1. B miporjecce oOyueHHst UCTIO/B3YIOTCS CAeAyIoiye o6pa3oBaTelbHbIe TEXHOIOTHH:
BBojHas JeKIUs — J]aeT TiepBoe 1LIeJIOCTHOe Mpe/iCTaB/ieHue 0 JUCLUIUTUHE U OPUEeHTUPYeT
CTyJileHTa B CHUCTeMe U3yueHUs JJaHHOU AUCIUIIMHBL. CTy/eHThl 3HAKOMSTCS C Ha3HaUeHWeM U
3aJlauaM¥ Kypca, ero posibi0 U MECTOM B CUCTeMe YueOHBIX JUCLIUIIMH U B CUCTeMe TO/[TOTOBKU
B 11es10M. JlaeTcst KpaTKui 0030p Kypca, UCTOPHS pa3BUTHSI HAyKW U TIPAKTUKU, JOCTWKEHUS B
3Toli cdepe, UMeHa W3BECTHBIX YyUeHBIX, W3/IaralOTCsl TIepCIIeKTUBHbIe —HarpaBJieHUs
uccnenoBanuii. Ha 93Toll /ieKIUM  BBICKA3bIBAKOTCS METOAUYECKHWe U OpraHv3allMOHHbIe
ocobeHHOCTH paboThI B paMKax [JaHHOW JUCLIATIIMHBL, a TAK)Ke [JaeTCsl aHaIu3 peKoMeH1yeMoi
yueOHO-MeTO/[UUeCKOM JTUTepaTyphl.

AkapeMuueckas JeKiusa (WM JeKius o0Ilero Kypca) — Ioc/e/ioBaTe/lbHOe W3/I0XKeHre
Marepuasa, OCyI[eCTB/sieMoe TIPeUMYIIIeCTBEHHO B BH/le MOHOJIOTa TipernozaBarteisi. TpeboBaHust
K aKa/leMHUUeCKOU JIeKI[MK: COBPEMeHHbII HayuHbIl ypPOBEeHb U HaChlllleHHasi ”HPOPMATHBHOCTE,
ybenuTeibHas apryMeHTalvsl, JOCTYITHas U IIOHSITHAs peub, YeTKast CTPYKTYypa U JIOTHKa, HaJTnuHre
SIPKUX TIPUMEPOB, HayUHBIX /l0Ka3aTeabCTB, 000CHOBaHMUH, (HaKTOB.

IIpakTHueckoe 3aHATHE — 3aHSATHE, TIOCBSIIIEHHOE OCBOEHHIO0 KOHKPETHBIX YMEHHUH 1 HaBbIKOB U
3aKperyieHUIO MOoTyYeHHbIX Ha JIeKI[UU 3HaHUM.

6. Ilepeuenr HH(OPMALMOHHBIX TEXHOJIOTHH, HCHOJIb3yeMbIX TMPH OCYILeCTB/JIeHUHU
o0pa3oBaTe/IbHOT0 MpoOLecca MO /JUCIHUIUIMHE, BK/IIOYas MepedyeHb JIMLEH3MOHHOIO



MpOrpaMMHOro obecneyeHusi ¥ HHPOPMAIMOHHBIX CHPABOYHBIX cHucTeM (TIpH
He00X0MMOCTH)

B mporjecce ocyiecTBieHnsi 06pa3oBaTeIbHOrO MPOLeCCa UCTIOMb3YHTCS:

— 11 popMUpOBaHUS TEKCTOB MaTepPHAJIOB /ISl TIPOME)KYTOUHOW U TEKYIIel aTTeCcTaruu, AJist
pa3paboTKU IOKYMEHTOB, TIpe3eHTalyi, /jiss PabOThl C 3/I€KTPOHHBIMHU Tab/IMLIAMK TTPOTPAMMBbI
OfficeStd 2013 RUS OLP NL Acdmc 021-10232, LibreOffice (cBobomHOe), u3maTenbcKast
cucreMa LaTeX;

— JI71s1 TIOUCKa y4eOHOM yiuTepaTypbl 6ubmuoteku Apl'Y— ABTomatu3upoBaHHasi Oub/MoTeUHast
nH@opMatonHas cucrteMa "BYKU-NEXT" (ABUC "byku-Next

7.llepeueHb OCHOBHOM ¥  [IOTIOJIHUTE/TbHOM Yy4e0HOW JMTepaTypbl, pecypcoB
UH(OPMALMOHHO-Te/IEKOMMYHHKAIUOHHON ceTH  «/IHTepHeT», HEOOXOAMMBIX [JIA
0CBOEHMS JUCIMITTUHBI

a) OCHOBHASI:

1. Tnbi3un, C. [., [IpakTHKyM 110 Kypcy 00bIKHOBEeHHBIX Av(dhepeHIaNbHbIX YPaBHEeHHH : yuel.
nocobue / C. 1. I'ne13un, A. O. Tonbeit; Apocn. roc. yu-T, fipocnasins, Apl'Y, 2011, 67 c.

2. TnbizuH, C. 1., TIpakTHKYM 110 KypCy OObIKHOBEHHBIX JuddepeHaabHbIX ypaBHeHUH
[DnekTponHbIi pecypc] : yueb. mocobue / C. [I. I'mbei3un, A. O. Tonbeit; poc. roc. yH-T,
Slpocnasns, Apl'Y, 2011, 67 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf

3. Kopones, A. B., IuddepeHimanbHbie ¥ pa3HOCTHBIE YPaBHEHUS | YU€OHUK U TIPAKTHKYM /ISt
akazieMrueckoro bakanaBpuarta / A. B. Koposes, M., FOpaiir, 2018, 280c

4. Kopones, A. B., luddepeHipanbHble U pa3HOCTHbIE YpaBHeHUs! [DeKTPOHHbIM pecypc] :
yueOHHK ¥ TIPaKTHKYM [JIs1 akajzieMuueckoro 6akanaspuara / A. B. Kopones, M., FOpaiir, 2018,
280c

0) momoHUTe/IbHAS:

1. I'ne3un, C. 1., MeToabl KOMIIbIOTEPHOU Ipa)VKU B KauyeCTBEHHOW TeOpUM AUHAMUUECKHUX
CHCTeM Ha IJIOCKOCTH : yue0. mocobue assi By3oB / C. [1. ['nbizuH ; Spoc. roc. yH-T, SIpociaBis,
Apl'Y, 1992, 67 c.

2. ®wmnmos A.®., CoopHUK 3a7au 1o guddepeHiaabHbIM ypaBHeHUsM, M-VbxkeBck, PX/],
2005, 176 c.

B) pecypchl ceTu «/IHTepHeT»

1. DnekTpoHHast 6uboTeka yue6HbIX MaTepuanoB Apl'Y

(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

2.ndpopmanonHass cucrema "EjquHOoe OKHO JocTyra K obOpa3oBaTenbHbIM —pecypcam”
(http://www.edu.ru (pazgen YuebHO-MeToAMuecKasi OuOIMOTEKa) WM TIO TPSIMOM CCHUIKE
http://window.edu.ru/library).

3. DneKTpoHHO-0MbMMoTeuHast cucTeMa «YHUBepCUTETCKAs bubmoTeka online»
(www.biblioclub.ru ).

8. MarepuanbHO-TeXHHUYeCKasi 6a3a, Heo0XouMasi /il OCyIeCTB/IeHHsA 00pa3oBaTe/IbHOr0
MpoLecca 1o JUCIUIIHHEe

MarepuanbHO-TexHUUeCKass 0a3a, HeoOXoauMasi [yl  OCYIeCTBIeHHsI 00pa30BaTeTbHOTO
Tpotriecca 1o JAUCLUTUIMHE BK/TFOUaeT B CBOM COCTaB

° CrieLjasbHbIe TIOMeleHusI:

-yueOHbIe ayJUTOPUM /ISl TIDOBEAEHUS 3aHATHH JIEKIJAOHHOTO TUTA W TIPaKTUUYECKUX 3aHSTHH
(cemuHapoB);

- yueOHbIe ayTUTOPUH J/Is IPOBE/IeHUsI TPYTIIIOBBIX M MHIUBHU/YaIbHBIX KOHCY/IbTALIUH,

- yueOHbIe ayIUTOPUH [J15 IPOBE/IeHUS TEKYILIer0 KOHTPOJIS ¥ TPOMEeXXYTOUHO! aTTecTaruy;
-TTIOMEILIeHUSI AJIs1 CAMOCTOSITe/TbHOU paboThI;

-TIOMeIIeHUs /i1 XpaHeHUss ¥ TIPOo(rIaKTHUeCKoro 0OCTy)KUBaHUSI TeXHUUECKHX CPeJCTB
o0yueHws.


http://www.lib.uniyar.ac.ru/edocs/iuni/20110408.pdf
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.edu.ru/
http://window.edu.ru/library)
http://www.biblioclub.ru/

[TomelieHus [/isi CAMOCTOSTE/TBHOM PabOThl 00yUarOIMXCS OCHAILEHbI KOMITBIOTEPHON TeXHUKOH
C BO3MOXKHOCTBIO TIOAK/TIOUeHus K ceTH «/HTepHeT» 1 obecrieyeHreM /I0CTYTIa B 37IeKTPOHHYIO
WH(OPMaIIMOHHO-00pa30BaTe/IbHYIO CPe/ly OPraHU3aL[UH.

Yucno 1mocajouHbIX MECT B JIEKIMOHHOW ayIMTOPUM 00Jbilie MO0 PaBHO CITMCOYHOMY COCTaBY
TIOTOKQ, a B ayJJUTOPHUHU AJIs IPAKTUYECKUX 3aHATHUH (CeMUHAPOB)— CIIMCOYHOMY COCTaBY IDYTIITbI
00yuaroImmxcs.

° dhon 6MbMOTEKU.

AgTtop(bI) :

HoneHT Kadeapsl KOMIBIOTEPHBIX ceTel, K.¢.-M.H. A.O. Tonbeit



IIpunoxenne Nel K paboueii mporpaMmmMe JUCHUTUTAHBI

«IuddepennranbHble ypaBHEHUS»

DoHJ OL|EHOUHBIX CPe/ICTB
AJ/IS1 NPOBe/ieHUs TeKylled U IPOMe)XXyTOUHOM aTTeCTalliy CTy/leHTOB
o AUCIMII/INHE

1. TunoBbIe KOHTPOJIbHBIE 3aJJaHUS WM UHbIe MaTepHasbl,
Heo0x0/UMbIe [I/Isl OLleHKH 3HaHWi, YMeHUI, HABbIKOB M (MJ/IH) ONBITA AeATe/TbHOCTH,
XapaKTepU3yIIHX 3Tanbl (GopMHUPOBaHHSA KOMIIeTeHIIHI

1.1 KoHTpo/ibHBIE 3a/1aHUA ¥ UHbIE MaTepHasibl,
HCI0JIb3yeMble B IIpoLecce TeKyler arrecTanuu

KoumpoavHas paboma Ne 1: (Pa3oen 1, 2)

rpavK UHTerpaabHOM KPUBOU,
COOTBETCTBYIOLLEM Haua/IbHbIM YC/I0BUSIM

x % 2(x32)(x11)%  x(0) * 1.

3azaHus OTBeThI:
Bapuanr 1.
1. Haiitu ob11iee pelieHre v IOCTPOUTD Ineisun, C. [, IIpakTMKyM 10 KypcCy

0OBIKHOBEHHBIX nuddepeHIMaTBHBIX
ypaBHeHui : yueb. mocobue / C. [I. I'nbi3uH,
A. O. TonGeii; Apoc. roc. yH-T, SIpoc/iaBb,
Apl'y, 2011, 67 c.

(1.1. YpaBHeHusi ¢ pa3fensitoLuMUCs
riepeMeHHBIMH, CTp. 8)

rpaduK UHTerpajbHOU KPUBOH,
COOTBETCTBYIOLLEN Havya/IbHbIM YC/IOBUSM

x % x(x32)(x11), x(0) 1.

2. Haiitu obiiee perieHue 3ln(x{yil) *» 2xiylC,
(2x12y3)dx{(x 1 y32)dy * 0. x % 3yl
3. Haiitu o61ee pereHue y * (x? {C)sin x.
yIB} yctg x = 2xsin x.
4, HatiTu obiiiee periieHue 1 i 3x?
. 2 . 1 -
yIE =y %y ad x TIw
X X
5. Haiitu ob1iee perieHue x* i y’
(x Uy} 1)dx{(x} y? {3)dy = 0. — wix} 3y *C
Bapuanr 2.
1. HatiTu obiiiee peliieHHe ¥ MTOCTPOUTD Ineisun, C. /., IIpakTUKymM 100 KypcCy

0OBIKHOBEHHBIX nubdepeHIMaTbHBIX
ypaBHeHM : yueb. rocobue / C. . I'1bi3uH,
A. O. TonbGeti; Apocit. roc. yH-T, SIpoc/iaBb,
Apl'y, 2011, 67 c.

(1.1. YpaBHeHusi C pa3fesSIOLUMUCS
repeMeHHbIMH, CTp. 8)

2. Haiitu o61uiee perieHue
2y} x34)dx3(2x3 y 15)dy “ 0.

y3ix33 % C(yix11),
x %3yl




3. Haiitu obiiee pereHne y = sin x U C cos x.
ylBcosx 1 ysinx = 1.
4. Haiitu o0wee perenne 3xy’yIE{ v*12x = 0. | y3 & x{ _.
X
= T V. X
5. Haiitu ofiee pereHue S I S £ S S
s 95 o . . Inx "y C
(AT (x Ty*)x)xdx U ydy 0 2 I
KonmpoabHas paboma Ne 2: (Paden 3, 7)
3aziaHust OTtBeThI:
Bapuanr 1.
1. Haiitu obuiee y * Ce*{C xe¥,
o 1 2
pelleHue 1 X2,
y2ylty = e i1; Yt ol €
>~ Lo i Ix § }x
2. Haiitu obiee Y, CO( C e {C xe,
pelileHre o 1,
ymizyn'(yl KA Xieix; yq xo 2 e {_2 X ;zx.
3. Hatitu obiiee Xo ** Cpcost{C,sintx,
pelieHue 4t -
Kixs . 2t
2t 4\
4. Hatitu obiriee 0; % 5,03 > 3% 2i
) i e
e[():%LII;IIeHHe CHSCTE;;VIH XSZ%AX’ F}%l% Eﬁi cos2t} 3sin 2t g E}%acos 2t}sin 26 i
Ay 71N 3 = B 2 =}
A ég@ 3 2*‘1-{";:3 x*Cet Q. ¢ e3‘]ijﬁ }sin 2t ﬁi S‘HE cos 2t &
O 32 3 1 &S 2 ﬁg i;g I% i;g
s g ; cos 2t f}: sin 2t {,{;
12N 20
% //T ’g 7%

5. Haiitu o011jee peliieHue

CHUCTeMbI;
BB 5 4 # BRI
ﬁﬁ 3*,'%1 x U R =N
l% 5/%% I% ;/jT

Ce %élhﬁ(cze ﬁﬁg r%% #\Ej/( é@e

Bapwuanrt 2.

1. Haiitm obiiee pemieHve

y *eXIC [cosdx1C sin 4xY,

y"2y117y * e™ (11 sin 4x); y SImz, z & Axetl;
Tt
yuz _1_6_e .
1. Haiitu obiiee y *C,C x3( C e,
pelieHye y IAX { BTX
YRy x U xe ul

Y, % xTcx t DYe.

y




2. Hatitu 06Luee

peleHue 1
VR

2X X

bl

yO

% C e iC e,
1 2

Yo T 2d

3. Haiitu o6iee

o
[ <

2 kpamHocmu 3

pellleH’e CUCTeMbl X’ =AX, 2 M\H COOCTBEHHBIX BEKTOPA
eciu "
BTN R R R a5
2 ) o LR AL Rk LA
N
B oA Bt R A R IR
0 » ME , WEENF g -
4. Haiitu obiiee B 2cos2t L sin2t £ g N e
» x*Ce B EécosZtistt*T *T(C & Eé %COSZI(SIHZI*T i( Hé} 2\\31%% )
g8 = ~a—:

eLueHHe CUCTeMEI
-3 4 g

xJH = x{
Fi& 1y 4 HEOE

R=) R=
:% 17N ,% 17




Konmpoabuas paboma Ne 3: (Pa3den 8, 9)

Z',Eﬁﬁx'x% x 32y 1 x% y?
=

@y x30.5y(1 x3)

3ajjaHust: OTBeThI:
Bapuanr 1.
1.IToCTpOUTH MAaTPUUHYIO IKCIIOHEHTY fH 2, e ! 2, . 20" 1K
Va1 Pyl Py O £ M fE e el
e 1‘%% of A | S ,T(T‘
A / N
L3 3 3
— l% //j_
2.Vicnionb3ysi, BTOPOM MeToZ, JISmyHOBa, x2
WCCeI0BaTh HA YCTOMUUBOCTb CUCTEMY Vo ? Ly

HyneBoe peliieHre yCTONUMBO

3.Iloct OI/ITb ﬁa30131)11/1 TIOPTPeT CUCTeMBI

XTR ;|:
1 o bx
:% //T

BripoxxgeHHbI y3en (cTp. 79, 16. OcoOble
TOUKH) Ne 972

Oumunmoe A.d., COopHMK 3agauy  II0
nuddepeHIHaTbHBIM ypaBHeHUSAM, M-IKeBCK,
PX/I, 2005, 176 c.

4.HalTy MeTo/IoM Majioro napaMmeTpa ABa-Tpu
u/IeHa pasoKeHus

YIEUS yle =0, y(0) >

o
I
°

Ne 1078
OwmnmoB  A.®d., COopHUMK 3a7ay 10

I depeHMaNbHBIM ypaBHeHUsIM, M-VDKeBCK,
PX I, 2005, 176 c.

5.Hatitu ¢pyskimio I'puHa KPBEBOﬁ 3a/1auu

“ (), u(0) *u@)

u2uiu*

®yHkus ['prHa He CylllecTBYeT.

BapuanT 2.

1. Ilpu KaKuX 3HaueHusAX rapaMmeTpa a
aCUMMTOTHUYECKU YCTOMUMBO HyJleBOe
pelleHre CUCTeMBbI:

EzaxTE > ax 1y 1x2

ﬁé’?’i@yﬁ ~ xilayly?.

Ne 908 (a<-1)

Oumrmos  A.®., COopHUK 3azau IO
nuddepeHIHaTbHBIM ypaBHeHUSIM, M-IKeBCK,
PX, 2005, 176 c.

2. cnonb3ysi, BTOpoi MeTo/, JIAmyHOBa,
WCCeI0BaTh HA YCTOMYUBOCTh CUCTEMY

T_ ;
& &y x30.5y 3 0.25)°

$zex > 30.5x 3 y } 0.25x>

V % x2 {y?
HyneBoe penieHve yCTOMYMBO




w o
3. IlocTpouTh (pa3oBbIi TOPTPET CUCTEMBI Ne 977 Tlpsmast kM5

XTH = 3x32y ®umnmo  A.®., COOpHHK 3a7au IO
%ﬂﬁ % 4y36x° nrddepeHLManbHbIM ypaBHeHuaM, M-VDKeBCK,
& PX I, 2005, 176 c.

RS PR R R L P R
4. HaiiTi METOZIOM MaJjIoro rapaMmeTrpa JjBa- y = xTi 75{2 X2% xlnx}_ g5 to] e Y.
TPU ujieHa pa3/ioKeHHs 5 s

xyl3% x*3In(1ly) = 0, y(1) * 0.

5. Haiitu ¢pynkuuro ['pyHa KpaeBol 3aziaun 2 ﬂ’% (S )2 ) X1 ’
u * f(x), u(0) 1, u@®)*0. 6;;%95) !"IEI'Jr S
’

($S1)(x31), s = x
1

Kputepuu olieHUBaHUs KOHTPOJIBHBIX paboT Nel - No3

«O1nryHO» (5 6anyoB) — cTaBUTCS 3a paboTy, BLIMIOTHEHHYIO TIOTHOCTBIO Oe3 oLMboK 1

He/I0YeTOB.

«Xoporio» (4 banna) — cTaBUTCS 3a paboTy, BBITIOJHEHHYO TIOJTHOCTBIO, HO TIPU HA/TMUWKU B Hel

He Oosee ofHOW OmWMOKM W OAHOTO HeAoYeTa, WM He Oojee TpeX HEIOUETOB.
«¥Y pnoBnetrBopuTe/ibHO» (3 Oasa) — craBUTCS 3a paboTy, ec/i 00yYaroluiics paBUIbHO

BBITIOJTHU/ He MeHee 2/3 Bcell paboThl.

«HeynoBnetBoputenbHO» (0 6aIoB) — cTaBUTCS 3a paboTy, €C/IM UKC/IO OIIMOOK M HeJJ0YeTOB

TIPEBLICHJIO HOPMY [IJIs OTIeHKH «3» WM TIPaBUIbHO BBITIOJTHEHO MeHee 2/3 Bcel paboThI.

CnucoK 3afiaHiH K 3K3aMeHy
OK3aMeH 3aK/IH0uUaeTcs B PACKPBITUM 2-X TeOPeTUUeCKHX BOMPOCOB U pellleHUH 3aJ,auu 110 TeMam
B paMKaX JIMCLUTUIMHBI. 3aJJaHUsT aHa/IOTMYHBI TéM, KOTOPbIe JaF0TCSl Ha KOHTPOJIbHBIX paboTax.

Cnoucok BOIIPOCOB K 3K3dM€EHY:

1. [Tonstve auddepeHLanbHOr0 ypaBHeHus. [lpocreiiiive BUAbl AUQdepeHLranbHbIX
ypaBHeHUI TepBOro mnopsijka (C pasjesstolMMUCs TepeMeHHbIMH, OJHOPOJHbIe, B IOJHbBIX
b depenmanax, bepuyninu u PUkarTy) U MeTO/bI UX peLleHus.

2. JIunelinble ypaBHeHUs 1 nopsiaika. MeTo/ KOMIUIEKCHBIX aMIUIUTY/,.

3. JIuneliHble ypaBHeHUs 1 nopsiika. MeTo/ Heorpesie/ieHHbIX KO3((ULIeHTOB.

4. VIHTerprvpoBaHue JHMHENHHBIX OJHOPOJHBIX YpaBHeHHI Mopsjka n (caydail MpOCThIX
KOpHel).

5. WHTerpupoBaHye IWHEWHBIX OAHOPOJHBIX YypaBHEHUM Topsiika n (Cayuyaid KpaTHBIX
KOpHel).

6. WHTrerpupoBaHre JIMHEWHBIX HEOAHOPOJHBIX ypaBHeHWM TiopsAka n. Metof
Heoripe/ie/IeHHbIX KO3((GULIMEHTOB ¥ KOMITJIEKCHBIX aMIUIUTY/,.

7. VHTerprpoBaHue JMHEHHbIX HEOAHOPOJHBIX YpaBHeHM mnopsizka n. MeTtos Bapualu
NIPOM3BOJIBHBIX [TOCTOSTHHBIX.

8. OpHOpO/iHBIE CUCTeMbI JTUHEHHBIX AU(QepeHLanbHbIX YPaBHEHNUH C TOCTOSTHHBIMU

Ko3(pduieHTaMu.



9. VHTerpupoBaHye TMHENHbIX HEOJHOPOJHBIX CUCTEM C MOCTOSIHHBIMU KO3(QULIeHTaMHu.
MeTo/, Heorpe je/ieHHbIX KO3(h(ULIMeHTOB 1 KOMITJIEKCHBIX aMIIATY/I.

10. Teopema cylijecTBOBaHHUSI M €JIWHCTBEHHOCTU [/Is1 HavaabHOW 3azauu Komm B ciydae
ypaBHeHus NepBoro nopszaka. Merog Iukapa.

11. Teopema cylillecTBOBaHMSI ¥ €JMHCTBEHHOCTH pelleHusl HayaibHOW 3afaud Koiwm s
JIMHEWHBIX CUCTEM.

12. TeopeMa cyli[eCTBOBaHUSI M €JIWHCTBEHHOCTU [i/Is1 HauaabHOW 3azauu Komm B ciydae
HOPMaJIbHOW CUCTEMBI.

13. [TpomomkaeMocTb pellieHUN uddepeHIManbHbIX YpaBHEHUM.

14. 3aBUCUMOCTH pellleHud AuddepeHIManbHbIX YpaBHEHUM OT TMapaMeTpPoB M HauaabHBIX
YCIOBUM.

15. AcumnToTvKa pelieHUM [uddepeHMaTbHBIX ypaBHEHUMM 110 MajoMy [apaMmeTpy
(pery/isipHBIM Cilyyaii).

16. OO0r1mre CBOMCTBA CHCTeM JTMHENHBIX AuddepeHranbHbIX ypaBHEHUH.

17. @dyHJamMeHTa/IbHasi MaTpuLja IMHEHHOW CUCTEeMBbI, ee CBOMCTBA.

18. PerieHrie HeOAHOPOJHBIX CUCTEM JIMHEWHBIX AuddepeHIMaTbHbIX ypaBHEHUN MeTOI0M
Bapyalvy MMPOU3BOJIbHOM MOCTOSTHHOM.

19. Omnpepenvrens BpoHCKOTro u ero cBoicTBa. JIMHelHasi 3aBUCMMOCTh U He3aBUCHUMOCTb
GbyHKIu.

20. ®opmyna OcTporpasckoro-JInyBusis.

21. @OyHKIMM OT MaTpHl], MaTpuWyHas A3KcroHeHTa. CriocoObl TIOCTPOEHUsS MaTPUYHOU
5KCITOHEHTHI.

22. Teopema 00 o1jeHKe MaTPUUYHOM KCITOHEHTHI.

23. YcroruuBocTs. OnpefeneHys, reOMeTPUUYECKHM CMBIC/I TIOHATHS yCTOMYUBOCTH.

24.  Teopema JIaryHOBa 06 yCTOWUYMBOCTH T10 TIEPBOMY MTPHOJIIKEHHIO.

25. ®dynkiuKn JIsnyHoBa. Teopembl JIsriyHOBa 00 YCTOWYMBOCTM W aACUMITTOTHUECKOM
YCTOWUUMBOCTH.

26. TpaekTopun B OKPECTHOCTA TOYKM TOKOSl. Tumbl TOYeK TOKOsl. Pa30Bblii MOPTPET
JIMHEMHOM CUCTeMBbI Ha MI0CKOCTH.

27. YCTOWUMBOCTD pellieHuM CUCTeM JIMHeWHbIX AuddepeHIMaTbHBIX YPaBHEHUM C
MOCTOSIHHBIMM ~ KO3(pduiimeHntamu. Kputepuit Payca - TI'ypBulla, YaCTOTHBIM KpUTepHii
Muxatinosa.

28. KpaeBbie 3aj1aun. [TocTaHOBKa U (pu3nueckoe cofiepKaHue.

29. Heopnopopnsle KkpaeBble 3asaun. @yHkus I'puHa.

30. CBOICTBa MMHENHBIX Pa3HOCTHBLIX YpaBHEHUM U cucTeM. MeTozbl pellieHusl TUHeHHbIX
Pa3HOCTHBIX YPaBHEHUM C IOCTOSIHHBIMU KO3 pUIIeHTaMHu.

31. Y CTOMUMBOCTh pellleHri pa3HOCTHBIX ypaBHeHWN W cucTeM. Marpulja MOHO/IPOMMH,
MYJIbTUTJIMKATOPHI.

Kpurepuu olieHMBaHusA 5K3aMeHa:

«2» - n10xo:

TeopeTnueckuii BOIIPOC: CTY/IEHT He PpAaCKpbll TeOopeTUYecKWi BOMPOC, Ha 3aJaHHbIe
9K3aMeHaTopaMHy BOMPOChI HE CMOT JlaTh Y/|OBJI€TBOPUTE/TbHbBIN OTBET.

[TpakTHUecKuii BOMPOC: CTY/IEHT He MOHSI/T CMBIC/Ia TeKCTa (3a/1auM), He CMOT BBITIOJIHUTD 3a/IaHusl.
Ha 3a1aHHbIe 5K3aMeHaTOPOM BOIIPOCHI OTBETH/I HEY/[0B/IeTBOPUTE/TLHO, He TIPOZIeMOHCTPUPOBAJ
c(hOpMHPOBAHHOCTE TPEOYIOITUXCS AJIsI BHITIOJTHEHUS 3alaHU 3HaHUM U YMEHUH.

«3» - y0oe/nemeopumesbHo:

TeopeTruueckuii BOMPOC: CTYJ€HT CMOT C TIOMOLI[bIO AOTIOJTHUTETbHBIX BOIIPOCOB BOCITPOM3BECTH
OCHOBHbIE TIOJIOXKEHUs] TeMbl, HO He CyMej TIPUBECTH COOTBETCTBYIOIUE TpPUMepPbl WU
apryMeHTBbI, TTO/ITBePKAAIOLI[e Te UK WHbIe TIOJI0XKeHHsI.



[TpakTHUecKuil BOMPOC: CTYJEHT MOHSI CMBIC] TeKCTa (3aJauu), HO CMOT BBITIOJHUTh 3aJjaHue
JUIIb TIOCTIe [OTIOJIHUTE/bHBIX BOMPOCOB, TMPEAJIOKEeHHBIX 3K3aMeHaTopoM. [Ipyu 3ToM Ha
MOCTaB/IeHHbIE 5K3aMEeHaTOPOM BOIPOCHI He BITOJIHE OTBETU/I MPaBU/IbHO U MOTHO, HO IO TBEPAN
OTBeTaMM TIOHMMaHWe BOIPOCOB U TIPO/IEMOHCTPUPOBAT OT/e/ibHbIe TpeOyrouuecs s
BBITIOJTHEHUS 33/IaHHUM 3HAHUSl U YMEHHUSI.

«4» - xopowo:

TeopeTruecKuii BOTIPOC: CTYy/eHT (He JOmycKasi OIIMOO0K) TTPABU/ILHO W3/I0KH/I TeOPeTHUYeCKUI
BOIIPOC, HO HEZIOCTAaTOYHO TOJIHO WX JOMYCTU/I He3HaUUTe/IbHbIe HETOUHOCTU, He MCKayKatolue
CyTb TIOHATWM, TEOPeTHYEeCKUX TI0JIOKeHMHM, TMpPaBOBbIX W MOpaJbHbIX HOpM. [Ipumepsl,
TIpUBe/IeHHbIe YUEHUKOM, BOCTIPOU3BO/MITN MaTepuan yueOHUKOB. Ha 3aiaHHbIe 9K3aMeHaTOpOM
YTOYHSIFOIIMEe BOIIPOCHI OTBETU/T TIPaBUJIBHO.

[MpakTHuecKuii BOIMpPOC: CTYZEHT TMOHS CMBICT TeKCTa (3afauu), MpejJiodKeHHble 3aZlaHusl
BBITIOJTHWJI IPaBU/IbHO, HO HEJJOCTATOUHO M0/IHO. Ha 3a/jlaHHbIe 5K3aMeHaTOPOM BOMPOCHI OTBETHUI
NpaBWIbHO. [IposiBU/T HEOOXOUMBIN YPOBEHb BCEX TPEOYIOIIUXCS il BBIMOJHEHUS 3a/laHUM
3HaHWM U YMEHU.

«5» - omauyHo:

TeopeTuueckuii BOMpOC: CTYI€HT MOJHO U MPaBUIbHO U3/I0KU/ TeOpPeTUYeCKUi BOPOC, MPUBe
COOCTBEHHBbIE TPUMEpPBI, TPABWILHO PpacCKphIBAIOIME Te WM WHbIE TIOJIOKEHHs, CJieJial
000CHOBAHHbLIN BLIBOJ,;

[TpakTHUecKuii BOMPOC: CTYJeHT TIOHS/T CMBIC/I TeKCTa (3a/lauM), TOTHO U MPaBUIbHO BBITIO/THUI
Mpe/IO’KeHHbIe 3a/laHus], TPOSIBUM BBICOKUM YPOBEHb BCeX TPEeOYIOIIUXCS [l BBIMOJHEHUS
3a/laH1M 3HaHWW U YMEHUH.

Tect AJIA CAMOIIPOBEPKH 110 pe3y/ibTdTdM 0CBO€HUA JUCLHHUII/IMHbI

IIpoBepka chopmupoBanHocTH KomnereHnuu OITK-1



3ananme 1. Onpenennre THN KaxI0T0
H3 JAHHEIX VPABHCHMIL:

Y i Y
—4+s8in —:
X X

1y v

2) y+y—xy"=0;
3) 1{_\-‘2 - 4)dr+_y dv=0;

xy .
4) y'+———=arcsinx.

1—x*

Bﬂ]]llﬂllTH OTBETOB:
YpaBHEHHE ¢ pA3ICTARYTHMHCA
NEPEMEHHBIMH
0IHOPOAHOE YVpaBHEHHE IIEPBOIO
NopsaKa;
JHHeHHOe YPaBHEHHE MEPBOTO
MopsIKa;
ypasHeHHEe bepHyILIH.

3apanue 2. ConocrapbTe ypaBHe HHs
BTOPOr0 NOPAAKA H COCO0B! HX
PELICHHA.

1y 2x°y"=(y) =0;
2) ¥ =2sinx cos x—sin"x;
3) 3yy -7y =0.

Bﬂ]]llil HTEI OTBCTOB:

NnocaeA0BRATeIbHOE HHTEIPHPO-
BaHHe 00eHX JacTell ypaBHEeHHA,

2x), y" = 21(x);

dp
_.de .

NOJICTAHORKA Yy =

MoJICTAHOBKA Y = p( }'l il

3ananmne 3. Yikaxure pyHKIHIO,
AB/SIONYIOCH PElIeHHEM YpaBHEHHs

5) Yiu L@y Yy = 0.

Bﬂ]]llﬂ HTEI OTBETOR:

X

oy=e :
oy=2;

1
x+1’
oy=,/In(x+1).
JT) NvHeii O€ OJHOPOAHOe
Pa3HOCTHOE ypaBHEHUe.

oy=




3ananme 1. Onpegennre THN Kak10ro | BapHanTLI 0OTBETOR:

H3 JaHHEIX YPABHCHUIL: YPaBHEHHE ¢ PA3IENAKITHMHCA
P U nepeMeHHBIMH;
1) y ==—+sin—; i
x x OIHOPOJHOE YpaBHEHHE MEPBOro
p : nopsAaKa;
2) y+y—xy" =0; A
. JIHHEHHOE YPaBHEHHE NEPBOTo
3) x(_‘;-" — 4)cir+ vdy=0; NOpsJIKa;
, oy _ vpaBHeHHE bepHYyILIH.
4y v + : - =arcsin x .
— 1-'*

3apanue 2. ConocraesTe ypagHenns | Bapua Twl 0TBeTOB:

BTOPOIO HNOPAIKA H CHOCO0BI HX 1ocH HOBATEIbHOE HHTEIPHPO-
PELICHHA. BaHH 00eHX Yacrell ypaBHEHHA,
2 - 2
1) 2x°y" =(¥) =0; nonc aworka y = z(x), y"=z(x);
:J _ b 2 Cer 3 L d‘
2) y =2sinxcos x—sin"x; noncranorka ¥ = p(y), },r=Pd_P_
3) 3}:}:’—7}:'.:0_ ¥
3ananme 3. Yikaxure QyHKIUHIO, BapuaHTel OTBETOB:
SIBJISIOLIYIOCH PEIIEHHEM YPABHEHHS | oy — oF .
dx ] :
ydy=——. oy=2;
2(x+1) .
oy= :
x+1

oy= ,}ln(x+ 1) .

3ananmue 4. Peinennsimu ypasHeHus Bapuantsl oTBeTOB: (yKaxkuTe J1Ba
y =2(x+1)+e" OTBETa)

ABIAIOTCH YHKIMH ... oy= _( k1) +e* +Cx+Csy;

oy=( +1) +e" +Cix+C;y;

> .
oy=1 tx +e"+Cx+C,;

oy=> +x’+e*+Cx+C,.
3

3ananne 5. Cpean nepednciIeHHBIX BapuaHTbI 0TBETOB:
3a/1a4 «3ajadeil Komm» sBasiercs ... | o " 1—42:

o ydx g xdy=0, \(g) =-1;

oy= y-I;

o (v -(v) =1 y0)=1, y(1)=2.




3aganue 6. Yikanure yparHeHHS,
pellienisl KOTOPBIX MOKHO HANHTH ¢
MNOMONIBIO METOAA BAPHALINK IPOM3-
BOJILHBIX TIOCTOSHHEIX.

Bﬂpllﬂl-l'l'b[ OTBETORB:

(yKasuTe He MeHee [BYX OTBEeTOB)

o _\"— & .\"“f" 33. o ES.\C :

- » b
oy — y+20y=x"cosx;

o 2_}‘. v+1=0;

oy + =0.

3aganne T OyugamenTancHas
CHCTeMa peleHHil ypaBHeHHS
y'+4y'+20y =0 nmeer Bug ...

Bﬂpl!ﬂl-l’l‘b[ OTBETOR:

oy = o0sd4x, y, =sindx;
oy= TLym=e

oy = 2x cos4x, y;=e Trsindx
oy= *.ym=I

3aganmne 8. [lano auddepenmmans-
HOE YPARHEHHE TPETHEro Nopsika

y +y -2y'=0.

KopHsaMH €ro xapakTepucTHYECKOTO
VPaBHEHHA ABIMIOTCH ...

3ananune 9. Vkaxkure BHJI 4aCTHOTO

peiieHus HeoaHOpoaHOTrO AU depen-
IHAITLHOTO ypaBHeHHs y +6y = S5x.

VEKazEHTe OTBeTHI:

Bapunaursl oTBeTOB!:
o y={1x+B)x;

.
—

o y=| x+B)e 3 ;

o v=, c+8B;

O v=4 X,



3apanme 10. Peunre cucremy
quddepeHIHANBHBIX YPABHEHHI

x’; _-3& = P + Vv,

y y = 3x + 4y.
3aganmnel 1 Conocrasbre Ka10-
My andepenunatsnomy ypasHe-

HHIO CDOTBCTCTB}’[‘D[HHE crnocod
PCHICHHA:

r 2 il .l

1) yx"=x"=y " =0;
-~ 2 &

2) Y =x"+e""+2;

3) sin"xy =1

4) Y =3x"y+x.

3apanne 12YactHoe pemenne
nuHeiHoro muddepeHnansHOTO

Bapaannﬂ OTBETOB:

JanumuTe NoJHoe peluieHHe

pasacincHHE NCPpEMCHHBIX, 34TCM —

HHTCT PHPOBAHHC,

-
NoJCTaHOBKA — = :{.t}:

X

nosacranoBka y = u(x)v(x);

MocneaoBaTelIbHOC HHTCTPHPOBAHHE.

| Bﬂpllaﬂ]'l:l OTBETOB:

ypasHenis lA) L os. . B) | s6x+ Bsin6x ;
v =12y +36y =24cosx
B) .. Losx: 1) __36x+B nx.
HMEET BH] ... |
IIpaBUIbHBIE 0TBETHI
Bomipoc Ne | BapuaHT Bonipoc Ne | BapuaHT oTBeta Bonipoc Ne | BapuaHT
OTBeTa OTBeTa
1 1b 5 b 9 A
2T
3A
4B
5[
2 1b 6 A, b 10 A.=11.=
2A 1
3B j:I’j_ - (_1) »
{1
hy = (3)’
x — 19 1 St
(y)_cle ( 1)+ = (
3 r 7 B 11 1b
2T
3A
4B
4 r 8 A =-2, 12 r
A, =0,
A.=1




Kak/1b1i mpaBU/IbHBINM OTBET OLIeHWBaeTCst B 1 6asi.

Howmep 3aganus | MakcumasibHOe uncio 6ansioB 3a 3aziaHue
3agaHue 1 5
3aganue 2 3
3aganus 3-10 1
3aganue 11 4
3aganue 12 1

HabpanHoe kosmuectBo 6OammoB ot 19-21 cooTBeTcTBYyeT (OPMHUPOBAHUIO TPOBEPsSeMOi
KOMIIETEeHI[UM Ha BBICOKOM ypOBHe, 15-18 6aioB — Ha mpoAiBUHYTOM ypoBHe, 10-14 6ainoB — Ha
NIOPOrOBOM YPOBHe, MeHee 10 6asioB — HUXKe IOPOroBOr0 YPOBHSI.

2. IlepeueHb KOMIIeTeHIUH, 3Tanbl UX (GopMHUpPOBaHUA, ONMICAaHHe NTOKa3aTesel U
KpHUTepHeB OLIeHMBaHHsA KOMIeTeHLMI Ha pa3/IMYHbIX ITanax ux (opMupoBaHus,
ONMCAaHHUe IIKA/TbI OLleHNBAHHUSA

2.1. Illkana orjeHUBaHMsICHOPMHUPOBAHHOCTH KOMIIeTEeHIIMI U ee ONHCaHUe

OueHuBaHue ypoBHSI C()OPMHPOBAHHOCTU KOMIIETEHLIM B TPOLIECCe OCBOEHHUs AUCLIUILIMHBI
OCYILIeCTBJIIeTCS 110 C/efyrollel TpeXypOBHEBOM IIKase:

ITopozoeblii ypogeHb - TIpeArio/iaraeT OTpPa’keHHe TeX OKU/aeMbIX pe3y/bTaToB, KOTOpbie
OTIpeieNITI0T MUHUMAaJTbHBIA HaOOp 3HaHWN W (UM) yMeHUH W (WTH) HaBLIKOB, TOJTyUeHHBIX
CTYZIeHTOM B pe3yJibTaTe OCBOeHUs JUCLUIIMHLI. [10pOroBhIi ypOBeHb sIB/sieTCs: 00s13aTeTbHbIM
YPOBHEM [i/1s1 CTy/IeHTa K MOMEHTY 3aBepLLIeHHs UM OCBOEHUs JAHHOU JIUCLIUIIMHBI.
ITpoosuHymbiil ypogeHb - TIpeJriosaraeT CrioCOOHOCTh CTYZieHTa UCI0Ib30BaTh 3HaHUsI, YMEHUs],
HaBbIKW U (WIK) OMBIT [IeATebHOCTH, MOyYeHHbIe TIPU OCBOEHUU [UCLIUIUIMHBI, [7Is1 pelleHust
npoeccroHanbHbIX 3ajay. IIpoABMHYTBHIM YpOBEeHb NPEBOCXOAUT TOPOrOBbIA ypPOBEHb IIO
HECKOJIbKMM CYLL[eCTBeHHbIM NTPU3HAKaM.

Bbicokuli ypogeHb - TIpeAriosiaraeT CIIOCOOHOCTb CTyZieHTa MCII0/Ib30BaTh IOTeHIMA
VHTEerpPUPOBAaHHBIX 3HAHWM, YMeHHH, HABBIKOB U (W/IK) OMbITA [esiTeIbHOCTH, TO/yUYeHHbIX TIPU
OCBOEHMM [UCLMIVIMHBI, /51 TBOPYECKOrO pelleHHss Mpo(ecCHOHANbHBIX 3ajady U
CaMOCTOSITEJILHOTO TIOMCKA HOBBIX TOJXOZI0B B WX peIIeHWd IMyTeM KOMOWHMDOBAHUS W
WCTIO/Ib30BaHUSI M3BECTHBIX CMOCOOOB pellleHHsI MPUMEHUTEeIbHO K KOHKPETHBIM YCIOBUSIM.
BbiCcOKMI yPOBEHb NPEBOCXOAUT MMOPOrOBBIM YPOBEHB T0 BCEM CYLL[eCTBEHHbIM ITPU3HAKaM.



2.2. [TepeueHb KOMIIeTeHI{HH, 3Tanbl UX (JopMUPOBaHUA, ONIMCAHHE TOKa3aTe/lell U KPpUTepUeB OlleHUBaHNs KOMIEeTeHIIUH Ha Pa3/IMUHbIX
JTanax ux ()opMUpPOBaHUS

JTankl IITkana u KpuTepuu OLleHUBAHNS KOMIIeTeHI[UM
¢opmup Ha pa3/IMYHbIX 3Tanax ux ¢gopMupoBaHusi
Ko dopma OBatm IToka3zarenun
KoMIIe- (Ne
KOHTPOJIA OLIeHMBAHUA <
TeHI{UH TeMbI IToporoBbin ” o
IIpoaBUHYTHIN YPOBEHb Bbicokuy ypOBeHb
(paspen YPOBEeHb
a)
Oo6menpodeccroHaIbHbIe KOMIIETEHI[UH
3HaThb: 1. 3nanuve noctaHoBKY | 1. 3HaHWe NTOCTaHOBKU 1. 3HaHuMe NTOCTaHOBKYU
- IOCTAHOBKY 3a/iauu 3agauu Ko g5t 3agaun Komwm gst 3agauu Komwm gnst
Ko pnst InddepeHLIManbHbBIX InddepeHLIMaNbHbBIX InddepeHLIManbHBIX ypaBHEHUN U
IuddepeHLIUaTBEHBIX YPaBHEHUM U CHUCTeM, YPaBHEHUI U CUCTEM, CUCTeM, YCJIOBUHM CYI|eCTBOBaHUS
YPaBHEHUU U CUCTEM; yCJIOBUN YCJIOBUH CYLL|eCTBOBAHUS U | U IMHCTBEHHOCTU PeLleHus]
- YCJI0BUS CylLL[eCTBOBaHUS U eIMHCTBEHHOCTH pellleHusl | 3agauu Kolly ¥ BoCripousBe/ieHre
CyL|eCTBOBaHUS U eZIMHCTBEHHOCTH 3agaun Komu u B TTOJTHOM 00beMe
eIMHCTBEHHOCTH perrenus 3agaun Komu. | BocmpousBesieHre MaTeMaTU4YeCKUX pacCy’KAeHUH B
peleHus 3agaun Korm. OCHOBHOM 4yacTu TIpoLjecce fl0Ka3aTebCTBa TeOPeM.
- OCHOBHBIE  TIOHATHS, MaTeMaTUYecKux
KoHTpobHas TeOpeMbl 1 ypaBHeHHs; paccyx/JieH|H B rporjecce 2. BOCHPOI/IBBE,E[BHI/IE OCHOBHBIX
OIK-1 | paGora Nel-4 1-10 - CBOHCTBA pellleHuH JlOKa3aTe/IbCTBA TEOPEM. TIOHATHM, TeOpeM U 5
SK3aMeH JIMHENHBIX YpaBHEeHUH U | 2. BocnpomBe/:;eH?e 2. Bocnpon:-;Be,quge MaTeMaTHUYeCKUX pacCyX[eHU! B
CUCTEM OCHOBHBIX ITOHATHUH, OCHOBHBIX [TOHATUH, TeOpPeM | IIPOLjecce UX BBIBOJA.
nvddepeHIMaTBHBIX U | TEOPEM U YpaBHEHUH, 1 MaTeMaTUyecKux BrInosiHeHMe B IOJTHOM 00beMe
Pa3sHOCTHBIX WX WHTepIipeTaLysl. paccy>kJieH!H B rpoLjecce MaTeMaTH4YeCKUX BBIK/IaZOK B
ypaBHEeHHI; WX BBIBOJIA. VCC/IeJOBAHUU
- MeTO/ibl peLleHus Bocnipoussezenve IuddepeHLManbHbIX U
IuddepeHLIMaNBHBIX U ypaBHEHUH, UX Pa3HOCTHBIX YPaBHEHHUH.
Pa3sHOCTHBIX VHTepIipeTaLus U yMeHue
ypaBHeHuH; BBITIO/THUTH OCHOBHYHO
- MeTO/Ibl UCCJIe[IOBaHUS YacTb MaTeMaTHYeCKUX
YCTONYMBOCTH. BBIK/IaJIOK B MCC/IeZJlOBAaHUN
YMmertn:




- HaXOUTh 00IIjee
pelieHye
muddepeHLIMaNTBEHBIX
ypaBHEHUH U CUCTEM
mubdepeHLIanbHBIX U
Pa3HOCTHBIX
ypaBHEeHHI;

- CTaBUTH 3a7auy Ko
IJist
nvddepeHLIATBHBIX
ypaBHEHUH U CUCTEM
b depeHIIaTbHBIX
yPaBHeHUI U HaXOJUThb
ee pelleHue.

- BBIUMCJISITD
TIPOM3BOJHbIE pelIeHui
I10 IlapamMeTpaM U
HayalbHBbIM [JaHHBIM;

- ACCJIe/I0BaTh
YCTOWUYMBOCTH METO/IOM
(yHkLmii JIsimyHOBa U C
TIOMOIIIBIO TeOpeMbI 00
YCTOWYMBOCTH I10
IIepBOMY
MIPUOJIVDKEHHIO;

- HAXO[UTb pelLleHue
KpaeBbIX 33/1a4 J1s1
nvddepeHLIMATBHBIX
ypaBHEHUH.

BiageTh HaBBIKAMH:
— HaBbIKaMH pelleHHsI
HayYHBIX U
MpaKkTUUecKuX 3a/aq
nrddepeHLIATBEHBIX
ypaBHEHUI.

3. Bocripousseznenue
OCHOBHBIX METO/IOB
perueHust
IuddepeHIMaNbHBIX U
Pa3HOCTHBIX YpaBHEeHUH
U CHCTEM
muddepeHLIMaNTBEHBIX
ypaBHEHUM.

4. 3HaHue
onpeJesieHusl,
reoMeTpUYecKoro
CMBIC/Ia TIOHSTUS
YCTOUUMBOCTHU U
MeTOZ,0B UCCJIe[JOBaHUsI.

5. HaxoxxgeHue o011iero
pelleHust
muddepeHIMANBHBIX U
Pa3HOCTHBIX
ypaBHeHUI. Y MeHHe

mubdepeHIanbHBIX U
Pa3HOCTHBIX YpaBHEHUM.

3. YMeHue peliarb
IuddepenipancHole
ypaBHEHHS U CUCTEMBI,
BBIUMC/ISATH IIPOU3BOJHBIE
peLeHuH 110 apaMmeTpam 1
Haya/bHbIM JIaHHbIM.
IToctpoenue ans
ypaBHEeHHWH BBICILINX
TMOPSIIKOB 9KBHUBA/IeHTHBIX
UM CUCTeM. BbIronHeHye
OCHOBHOM 4aCTH
MaTeMaTU4YeCKUX BBIK/IaZ0K
Y BOCIIpOU3BeJieHre
0a30BbIX pacCyXJeHui B
nporiecce WX BbIBOAA.

4. YMeHue UccieoBaTb
yCTONUHBOCTbD T10
oripeJie/ieHHI0, METOIOM
¢bynkuuit JIsimyHoBa, C
TIOMOII[BIO TEOPEMBI 00
yCTOHYMBOCTY 10 IEPBOMY
TIPUOTVKEHHIO.
BrimosHeHre 0CHOBHOM
YacTH MaTeMaTHuecKuX
BBIK/IaZIOK U
BOCITPOU3Be/IeHre 0a30BbIX
hr3nueckux u
MaTeMaTUYeCKUX
paccyKJeHuil B IpoLjecce
pelieHus 3a/au.

5. HaxoxxaeHue o61riero
pelLeHust
muddepeHIanbHBIX U
Pa3HOCTHBIX ypaBHEHUH 1

3. YMeHue pellaTth
OuddepeHiuanbHble ypaBHEeHUS U
CHUCTEMBI, BLIUUC/ISITh
TIPOV3BO/HBIE pelleHnH 10
rapameTpaM M HauyasbHbIM
JaHHbIM. [TocTpoenue st
ypaBHEHHH BBICLLINX TOPSJKOB
5KBUBA/IEHTHBIX KM CHCTEM.
BrinosnHeHve B osHoM o6beMe
MaTeMaTUUYeCKUX BBIK/IaZIOK U
BOCIpOM3BeZieHHe 6a30BbIX
paccy>k/ieHui B TrpoLjecce Ux
BBLIBOZA.

4. YMeHure ncciieoBaTh
YCTOWUYMBOCTD TIO OTIPEe/ie/IeHHIO,
MeTozoM dhyHKLUM JISTTyHOBa, C
TIOMOIIIBI0 TeOpPeMBI 00
YCTOWYMBOCTH TI0 TIEPBOMY
npubIKeHu0. BrimosiHeHye B
TIO/THOM 00beMe MaTeMaTHUeCKUX
BBIK/IaZIOK ¥ BOCIIPOW3Be/IEHUE
(hU3HMUeCKUX U MaTeMaTHUECKUX
pacCy’XIeHu B TIpoLiecce
pelLeHus 3aau.

5. HaxoxieHre 0011ero perieHust
nuddepeHIMANBHBIX U
Pa3HOCTHBIX ypaBHEHUHN U CUCTeM
IuddepeHLIMaNbHBIX yPaBHEHU.
YMmenue craButh 3agauy Komm
st auddepeHIMaIbHBIX




CcTaBuUThb 3ajauy Komm
Js
muddepeHLIMaNTBEHBIX
ypaBHEHUM U HAXOJUTh
ee pelleHue.

6. ITocTaHOBKa KpaeBbIX
3ajau u pusnyeckoe
cofiepyKaHue.

CcUCTeM
nvddepeHIIaTBHBIX
ypaBHeHUM. YMeHue
CTaBUTH 3ajauy Komm ais
muddepeHLIanbHbIX
yPaBHEHUI U CUCTeM,
HaXOJUTb ee pelleHue.
Bocripoussesenue
OCHOBHOM 4acTH
MaTeMaThUYecKux
paccyXieHu B TipoLiecce
TIOCTAaHOBKH U PeIIeHust
3aJauu.

6. YMeHre HaxoauThb
pelilieHUe KpaeBbIX 3a/iay
anst auddepeHIMaTbHBIX
ypaBHeHUH. BrinosiHeHMe
OCHOBHOU 4acTu
MaTeMaTh4YeCKUX BbIK/IaJ0K
1 BOCTIpOU3BeJieHre
0a30BbIX PACCYX/IeHUH B
TIPOL[eCCe PelleHwUs.

YPaBHEHUH U CUCTeM, HaXO/IUTh
ee pellieHue.

Bocnpoussegenuve

B TIOJTHOM 00BeMe
MaTeMaTUYeCKuX pacCyXIeHuil B
TpoL{ecce MOCTAHOBKY U pellleHus
3a[auy.

6. YMeHre HaXO[UTh peLleHue
KpaeBbIX 3a/iay [/
IuddepeHLIManbHbIX ypaBHEHU.
BrinonHeHnyve B onHoM o6beMe
MaTeMaTUYeCcKuX BBbIKIaJ0K U
BOCTIPOM3Be/leHHe PacCy’K[eHnH B
TipoLiecce pelleHusl.




3. MeTojuueckue peKoMeH/aLiy NpemnojiaBaTe/iio Mo npoueaype oleHUBaHNs 3HAHUH,
yMeHHU#, HaBbIKOB U (W/IH) ONbITA /JeITe/IbHOCTH, XapaKTePU3YyILIUX 3Tanbl
(¢hopMupoBaHUA KOMIETEeHIUMA
Lenbro mpouefypbl OLIEHWBAHUS SB/SIETCS OIpeZieJieHe CTeleHU OBJIaZileHusl CTY[EeHTOM
OXKH/IaeMbIMU pe3y/ibTaTaMu O0yueHHs (3HAaHUSIMM, YMEHUSIMHM, HaBbIKaMU W (W/IM) OIBITOM

JlesITeJIbHOCTH).
[Tporieypa oljeHUBAHUS CTEIEHU OBJIA/IEHUS CTY/IEHTOM OXKH/IAaeMbIMHU Pe3y/ibTaTaMUu 00yueHus
OCYLL|eCTBJISIETCS C [TOMOLLBIO0 METOJUUeCKUX MaTeprasioB, Npe/CTaBIeHHbIX B paszesne « Tunosble
KOHTPOJIbHBIE 3a/laHUs] WM WHBIE MaTepuasibl, HeOOXOJUMbIe /i OLIEHKW 3HAHWMH, YMeHWH,
HaBbLIKOB W (WIM) oOMbITa [JedTeJbHOCTH, XapaKTepu3ymIIMX 3Tanbl  (HOPMUPOBAHUS
KOMIEeTeHLUI»

3.1 Kpurepum orjeHUBaHNsl CTeNleH! OBJIa/ieHUs 3HAHUSIMU, YMEHUAMM, HaBbIKAaMUH (1/1H)
ONBITOM /IesiTe/IbHOCTH, onpeje/isionie YpoBHU chopMHUPOBAHHOCTY KOMIIETeHLIUH

[ToporoBeblii ypoBeHb (0011[1ie XapaKTePUCTHKH):

° BJIa/leHle OCHOBHBIM 00beMOM 3HaHUM 110 TIpOrpaMMe JAUCLUIINHBI;

° 3HaHWe OCHOBHOUW TePMUHOJIOTHM [JaHHOUM 00/1aCTH 3HAHWM, CTUIMCTUYECKHA TPaMOTHOE,
JIOTUYeCKU MPAaBUILHOE M3/I0’KeHHe OTBeTa Ha BOTIPOCHI €3 CyIeCTBeHHBIX OLIMOO0K;

) B/laJleHe MHCTPyMeHTapueM [JUCLMILIMHBI, YMEHUe ero MCIO/b30BaTh B peLleHrr
CTaH/apTHBIX (TUMOBBIX) 3a7aY;

° CIIOCOOHOCTh CAMOCTOSTE/ILHO TPUMEHSTh THIIOBBIE pellleHHsi B paMKax paboueit
MpOrpamMMbl JUCLIATITUHBI;

° yCBOEHHe OCHOBHOM JIUTEPaTypPhl, PEKOMEH/I0BaHHOM paboueli porpaMMOM AUCIUTTAHBI;
° 3HaHUe 0a30BbIX TeOPHIA, KOHLIETIWI ¥ HallpaB/IeHHH 10 U3y4yaeMoy JAUCLUTUINHE;

° camocTosTe/bHast paboTa Ha MPaKTHUeCKUX U 1ab0paTOPHBIX 3aHATUSX, TTePHUOJUECKOe

y4yacTHe B TPYIIIOBBIX 00CYX/eHHUSIX, JOCTaTOUHBINA YPOBEHb KY/IbTYpbl UCIIOJTHEHUS 3aJaHUH.
[TpoABUHYTHINM ypOBeHB (00IIMe XapaKTePUCTHUKHN):

° JOCTaTOYHO TIOJHbIE M CUCTEeMAaTU3UPOBaHHble 3HaHUS B 00BEME TPOrpaMMBI
JVCLIUTUIHBI;

° HCII0J/Ib30BaHHEe OCHOBHOM TEPMHHOJIOTMU AAHHOW 00/1aCTH 3HaHWM, CTUMUCTUYECKU
rpaMOTHOe, JIOTUYeCKU MPaBUIbHOE M3/I0’KeHHe OTBeTa Ha BOMPOCHI, yMeHUe JieflaTh BbIBOJbI;

° B/Ia/leHe MHCTPyMeHTapueM [JUCLIMILIMHBI, YMEeHUe ero MCIO/b30BaTh B pelleHrr
yueOHbIX U MpodeCcCHOHaBHBIX 3a/1a4;

° CIIOCOOHOCTH CAMOCTOSITE/TBHO PellaTh C/I0XKHbIe 3a/auu (MpobsieMbl) B paMKax paboueit
MPOrpaMMbl JUCLIUTIIMHBI;

° yCBOEHHe OCHOBHOW W JIOTIOJTHUTEebHOM J/IUTepaTyphbl, peKOMeH/JJ0BaHHOW paboueii
MPOrpaMMO AUCLIMIIIUHBI;

° yMeHHe OPHEeHTUPOBAThCs B 0A30BbIX TEOPUSIX, KOHLIETIUSX U HAIIPAB/IEHUSIX TI0
M3y4yaeMol JUCLIMIIMHE U [jaBaTh UM CPaBHUTE/IbHYHO OLIEHKY;

° caMocTosiTe/IbHast pab0Ta Ha MPAKTUUECKUX W JTa00PAaTOPHBIX 3aHATHSIX, yUacTHe B
IPYTIIOBBIX 00CY>KEeHUSIX, BLICOKHUN YPOBEHb KYJIbTYPbI UCIIOJTHEHUs 3aJaHUH.

Bricokuii ypoBeHb (00111ie XapaKTepUCTUKH):

° CUCTeMaTU3UPOBaHHbIE, TTyOOKMe U TT0J/THBIE 3HAHUS T10 BCEM pa3ie/siaM JAUCLIATUIAHBL;

° TOYHOe WCII0/Ib30BaHUe TEePMUHOJIOTMMA JaHHOW 00/7acTH 3HAHWM, CTUIMCTUUECKU
rpaMOTHOe, JIOTUYeCKH TIpaBUIbHOe W3/I0)KeHHWe OTBeTa Ha BOIPOCHI, yMeHHue [esaThb
000CHOBaHHbIe BLIBO/IbI;

° Oe3ymnpeuHoe BiafieHHe WHCTPYMEHTapueM JAWCIUIUINHBI, YMEHHe ero HCII0/Ib30BaTh B
MOCTaHOBKe U pellleHWH HayuHbIX U MpodecCUOHaTBHBIX 3a/jau;

° CIIOCOOHOCTh CaMOCTOSITE/IbHO M TBOPYECKM PpellaTh CJIOXKHBIE 3a7auu (Mpobsiembl) B
paMKax paboyeii porpaMMbl JUCLIMTIIAHBI;

° MoJIHOe U T/yOOKOe yCBOEHWE OCHOBHOM W JIOTIOJTHUTETIbHOM  JIUTEpPaTyphl,
peKoMeH/I0BaHHOU paboueii TporpaMMoit AUCLUTIIMHEI,



° yMeHHe OPUEeHTHPOBAThbCS B OCHOBHBIX TEOPHSX, KOHILIEIMIUSX M HallpaBJIeHUsAX TIO0
M3y4yaeMol AUCLIMIIIMHE U [laBaTh UM KPUTHUUECKYIO OLIeHKY;

° aKTHBHas CaMOCTOsiTe/IbHass paboTa Ha MpaKTUYECKUX W J1abOpaTOPHBIX 3aHATHSX,
TBOPYECKOE yuaCThe B TPYIIIOBBIX OOCY>K/€HHSIX, BBICOKHH YpPOBEHb KY/bTYPbl WCITOJTHEHUS
3a/IaHUM.

3.2 OnMcanue nNporeAypel BbICTAB/IeHHS OLeHKHU

B 3aBucumMocTu oT ypoBHsi cpopMupoBaHHOCTH KoMmmreTeHI[uM OITK-1 110 0KOHYaHUM OCBOEHUs
JUCLIUTUIMHBI CTYJI€HTY BbICTABJ/ISIETCS OLIEHKA «OTJIMYHO», «XOPOIL0», «YZOB/IE€TBOPUTEILHO,
«HEY/I0BJIETBOPUTE/IbHOY.

[Toka3aTen W KpUTEPUH, WCIIO/b3yeMble TPH BBICTABJIEHUM OI[€HKU TIOAPOOHO OMMCaHbI B
pa3zienie «TUTOBble KOHTPOJIbHBIE 3a/]JaHUsI WM WHble MaTepHuasibl, HeOOXOAUMbIe AJISi OLleHKU
3HaHWM, YMEHWM, HaBbIKOB U (WIHA) ONbITa [AeSTeJbHOCTH, XapaKTePU3YIOLIMX 3Tallbl
(hopMHPOBaHNS KOMITETEHLUI».

Bbicokuii ypoBeHb (OPMHpPOBaHUS KOMIIETEHIIMM COOTBETCTBYET OLeHKe «OTIMYHO» 3a
KOHTPOJIbHBIE pabOThI U 9K3aMeHaLIMOHHYI0 paboTy.

[TpoaBUHYTLIM ypoBeHb (POPMUPOBaHHS KOMIIETEHIIUM COOTBETCTBYET OLIEHKe «XOpOIlOo» 3a
KOHTPOJIbHBIE pabOThI U 9K3aMeHaLIMOHHYI0 paboTy.

[ToporoBelii  ypoBeHb dhopMUpoBaHUs KOMTIeTeHLUU COOTBETCTBYET OLIeHKe
«y/IOBJIETBOPUTETBHO» 32 KOHTPOJIbHBIE pabOThI M 3K3aMeHaI[MOHHYI0 PaboTy.

O1eHKa «OT/IMYHO» BBICTaB/SIETCSI CTYZEHTY, y KOTOPOro KOMIleTeHI[usi (TIOJHOCTBI0 WU
YaCTUUHO (popMUpyemasi JaHHOW JUCLMIIMHON) chOpMHpPOBaHa Ha BLICOKOM YPOBHe.

O1leHKa «XOpOIIIO» BBICTaB/SIETCSI CTY/I@HTY, Y KOTOPOrO KOMIeTeHLUs (TIO/THOCThI0 WU
YyaCcTUYHO (popMUpyemasi JaHHOM AUCLIUIUIMHON) chopMUpOBaHa He HUXKe, UeM Ha MPOJBUHYTOM
YPOBHe.

O1eHKa «y/JJ0B/IeTBOPUTETbHO» BBICTAB/ISIETCSI CTY/I€HTY, Y KOTOPOTO KOMIIEeTeHLUs (MIOTHOCThIO
WM YaCTUUHO (hopMUpyeMast JaHHOM AUCLIMIIIMHON) chopMHUpOBaHa He HIKe, YeM Ha TIOPOTOBOM
YPOBHe.

OLleHKa «Hey/I0BJIeTBOPUTE/IbHO»  BBICTAB/SETCS CTYZE€HTY, Yy KOTOPOrO KOMIIeTeHLUs
(TOJTHOCTBIO WM YaCTUUYHO (hopMUpyeMasi JaHHOM AUCIUTIIMHOW) copMUpOBaHa HUKe, UeM Ha
TIOPOT'OBOM YPOBHe.

O1eHKa «3ayeT» BLICTABJSETCS CTY/IEHTY, Y KOTOPOTO KOMIeTeHLUs (TIOTHOCTBIO WM YaCTUYHO
(dhopmMupyeMasi JaHHOM AUCLIMIIIMHON) copMUpOBaHa He HIXKe, YeM Ha TIOPOTOBOM YPOBHe.
OueHKa «He3auyTeHO» BBICTaB/SIETCS CTYJEHTY, y KOTOPOro KoMIieTeHLUsi (TIOJHOCTbI0 WU
yacTUUHO ¢opMupyeMasi JJaHHOW AWCUUIIIMHON) chopMHpOBaHa HUKe, YeM Ha TTOPOTOBOM
YPOBHe.



IIpunoxenune Ne2 K paboueii mporpaMmmMe JUCHUTUTAHBI
«IuddepennranbHble ypaBHEHUS»

METOAI/I‘IECKI/IE YKa3aHusA A1 CTYAEHTOB 110 0CBOCHUIO JUCHUII/TUHBI

OcHoBHOM (opMoli M3NOKeHUsT yueOHOro Marepuana mo aucuuruiHe «IuddepeHrmanbHbie
ypaBHeHHUs» SIBJITIOTCS JIEKLUU, TIPUUEM B I0CTaTOUHO 60/1bIIoM 06beMe. DTO CBSA3aHO C TeM, UTO
B OCHOBe [UCLIMTUIMHBI JIEKUT OCOOBI MaTeMaTW4eCKWH armapar, C TIOMOIIbI0 KOTOpPOTO
pelLIaroTCs IOBOJLHO CIOXKHBIE W TPOMO3JKUe 3a/aud. [1o OO/MBIIMHCTBY TeéM TpeyCMOTPEHBI
MpaKTUUeCKUe 3aHSTHS, Ha KOTOPBIX MPOUCXOAUT 3aKperyieHue JIeKIIMOHHOTO MaTepuasa MmyTemM
MpUMeHeHUsI ero K KOHKPeTHbIM 3aJjauaM M OTpaboTKa HaBBIKOB pabOThl ¢ MaTeMaTUUeCKUM
anmaparom JuddepeHIMaTbHBIX U Pa3HOCTHBIX YPaBHEHUIA.

i1 yCIIeITHOTO OCBOEHHsl AWCLUIUIMHBI OueHb Ba)KHO pellleHHe [JOCTaTOYHO O0JIbIIoro
KO/IMUeCTBa 3a/lay, Kak B ayZAUTOPHUH, TaK M CaMOCTOSITE/IbHO B KaueCTBe JOMAIHUX 3a/laHuM.
[Tpumepsb! pellieHust 3a/iay pa30UparOTCs Ha MPAKTUUECKUX 3aHSATHSX, TIPU HEOOXOAWMOCTH TI0
Hanbosiee TPyJHBIM TeMaM TIPOBOJSTCS AOTIONHUTEbHbIe KOHCy/AbTauu. OCHOBHasl Lie/ib
pellieHus 3alau — IOMOYb YCBOUTh (PyHZaMeHTaslbHble MOHSATUSL U OCHOBBI AUQQepeHLranbHbIX
Y Pa3HOCTHBIX YypaBHeHUH. [Ins1 pellleHWs Bcex 3alad HeOOXOAWMMO 3HaTh U TIOHHUMATh
JeKLMOHHBbIM Marepuan. [losTomy B mpoliecce u3yueHUs [UCLUMIUIMHBI PEeKOMeHJyeTCs
peryJsipHoOe MIOBTOpEHUe TIPOM/IeHHOT 0 JIEKLIMOHHOI'O MaTepuasa. Martepuarn,
3aKOHCIIeKTUPOBaHHBI Ha JIeK[UsiX, HeoOXoAuMMO [oMa elje pa3 TMpopabaTbiBaThb W IIpH
HeoOXO/IUMOCTH JIOTIONTHATh MH(OpPMaIiel, MosyueHHOH Ha KOHCYJ/IbTAIUsIX, MPaKTUYeCKUX
3aHSITUSIX WK U3 yueOHOM JIuTepaTyphl.

Bosbiioe BHUMaHWe AO/DKHO OBITH yZeeHO BBIOJHEHUIO JOMalliHeil paboTel. B KauecTBe
3a/laHUM JIJIsi CAMOCTOSITe/IbHOM pPaboThI JoMa CTyZeHTaM Tpe/siaratoTcs 3a/lauM, aHa/IOTHUHbIe
pa300paHHBIM Ha JIEKIUSIX U TTPAKTUUYECKUX 3aHSATHSX WIA HEMHOTO 0ojiee CI0XKHbIE, KOTODbIE
SIBJISTFOTCSI pe3y/IbTaToOM 00be/IiHeHUsI HeCKOJIbKHX 0a30BbIX 3a/au.

[nsi TIpoBepKM U KOHTPOJS yCBOEHHS TEOPeTUYEeCKOTO MaTephasaa, MpHUOOpeTeHHBIX
MPAaKTUYeCKUX HAaBBIKOB PabOTHI € amnmapaToM AvddepeHLMaNibHBIX U Pa3HOCTHBIX YPaBHEHUH, B
TeueHue 00yJeHUs TIPOBOZSTCS MEPOTIPUSITHS TEKYIIeH aTTeCTaliy B BU/le KOHTPOJIbHBIX PadoT.
TaxoKe MPOBO/IATCS KOHCY/IbTaLMK (TIpY He0OX0AUMOCTH) TI0 pa300py 3aZlaHu, KOTOpbIe BbI3Ba/IH
3aTpyJHeHUsI.

B KoHILe Kypca U3yueHUsl JUCLUIUIMHBI CTYAEHThl CAAIOT 5K3aMeH. DK3aMeH NPUHUMAaeTCsl 10
3K3aMeHallMOHHBIM OUsieTaM, KaKZAbIM U3 KOTOPBIX BK/IIOUYAeT B cebsi JBa TeOpETUYECKUX BOTIPOCA.
Ha camocTosiTenbHYI0 TMOATOTOBKY K 3K3aMeHY BbljensieTcsi 3 [Hsl, BO BpeMs TOJATOTOBKU K
5K3aMeHy [pelyCMOTpeHa TpYyIIoBas KOHCY/IbTalysl.

OcBoUTb BOMPOCHI, W3/1araeMble B TIPOLeCCe H3y4YeHUs AUCLUILIMHBL «IuddepeHuanbHbie
yPaBHeHHsI» CaMOCTOSITe/IbHO CTYZEeHTY KpaiiHe CJIO)KHO. OTO CBSI3aHO CO CJI0)KHOCTBIO
M3y4aeMoro marepuana v O0oibiiM 00beMOM Kypca. [To3ToMy moceljeHHe BCeX ayAUTOPHBIX
3aHSITUH SIBJIIETCSI COBEPIIIEHHO HeOOXO0JUMbIM. Be3 yIOpHBIX U Pery/spHbIX 3aHATHH B TeUeHHEe
cemMecTpa CAaThb 3aueT M 5K3aMeH I0 UTOraM H3y4yeHUs [JUCLUMIUIMHBI CTYZEeHTY MpaKTUuecKd
HEBO3MOXXHO.



YueOHO-MeTOANUECKOE 00ecrieyeHHe CaMOCTOATE/TbHOM Pad0ThI CTY/J€HTOB M0 AUCIUILTHHE
Insi  camocTosTeNlbHOW pabOTBl  PEKOMEHAYeTCsl HUCIO/Ib30BaTh yueOHYIO —JmTepaTypy,
COJZiep’Kalllyl0 MaTepuanbl U YIPDaKHEHUs1 MO0 Kypcy AvddepeHLMaNbHbIX W Pa3HOCTHBIX
ypaBHeHHH. JIuTepaTypy ¢ pa300paHHBIMU MeTOZAMU peltieHui auddepeHIManbHbIX YpPaBHEHUH
U cucrteM auddepeHIManbHbIX YpaBHEHUH, a TakK)Ke TIpUMepaMu UX peliieHud. K TakuM MOKHO
OTHECTH CJIeyIoLi1e U3/aHus:

1. Oummnos A.®. CoopHUK 3az1au 110 AuddepeHIManbHbIM ypaBHeHUsM, M.: Hayka, 1992.
2. Cnb3un, C.[. TIpakTUKyM 10 KypCcy OOBIKHOBEHHBIX Ju(QepeHIHaTbHbIX YpaBHEHUI:
yue6HOe mocobue / C.. I'me3uH, A.O. Tonbeii; fpocn. roc. yH-T. um. II. I'. lemMugoBa —
Apocnasne: Apl'Y, 2011.

3. [MoutpsiruH JI.C. O6bIKHOBeHHBIe quddepeHIMaIbHbIe ypaBHeHUs, M.: Hayka, 1982.

4. CrenanoB B.B. Kypc nuddepeniyanbHbeix ypaBHeHui, M.: ®@usmatrus, 1959.

5. [TanTeneeB A.B., flkumoBa A.C., BocoB A.B. OO6bikHOBeHHBIe AuddepeHianbHbIE
ypaBHeHHMs B TIpUMepax 1 3afiauax: yuebHoe rocobue. M3matenscreo: MAU, 2000.

6. Pomanenko B.K. Kypc guddepenimanbHbIX ypaBHEHUI U BapUALJMOHHOTO WUCUMC/IEHUS,

M.: Jlabopatopust ba3oBbix 3HaHwMiA, 2001.

Taxke Ay mozpbopa yueOHOUM MTEpaTyphl PeKOMEHIYeTCsl WCIIO/Ib30BaTh LIMPOKUN CIIEKTP
VHTEpHEeT-PeCypCOB:

1. MexxayHapo/HbIii Hay4YHo-o0pa3oBaTtesibHbI cadt EqWorld. Caiit EqWorld copepxxur
o0mupHyt0 HMHGOpPMAIMI0 O pas3/IMuUHBIX KaaccaX OOBIKHOBEHHBIX —JuddepeHIaabHbIX
ypaBHenuid (O1Y), muddepeHLManbHbIX ypaBHEHMM € 4acTHbIMU Tpou3BoAHbIMU (YpUIl),
VHTEerpasbHbIX YpaBHEHWM, (YHKLMOHAIbHBIX YpaBHEHWM U [DYTrUX MaTeMaTUuecKHux
ypaBHeHHﬁ. [TpuBeeHbI TaOJULBLI TOYHBIX DEIIeHUH, OMMCaHbl METOJbl DeIleHus VDaBHeHUN, eCThb
UHTEDEeCHbIe CTaTbM, /JaHbl CCbIIKM HAa MaTeMaTWuyeCKye MpOorpaMMsbl, yKa3aHbl ajpeca Hay4YHbIX
CaWTOB, U3/]aTe/bCTB, KYPHA/IOB U /p. VIMeeTcst fuHaMuuecKuii pa3gen EqArchive, koTopblii aet
BO3MO)XHOCTh aBTOPAM OIEpPaTUBHO TyOJMKOBaTh CBOW YPAaBHEHWsS W WX TOUHBIE peIlIeHWs,
TiepBble MHTerpasibl ¥ npeobpa3zoBanusi. CoziepKUT yueOHyro (u3KKo-maTemMaTnueckyro 6ubanoreky,
B KOTOPYO aBTOPbI MOTYT ZI00aB/IsITh CBOM KHUIM U IMCCePTALMM, a TaKKe DOPYM 171t BOTIPOCOB U
JICKYCCHM.

EqWorld paboTtaet Ha DYCCKOM ¥ aHLJIMHCKOM si3bIKax (T/IaBHasi CTP. CaiiTa repeBe/ieHa Takke Ha
HeMelKUi, QPaHIly3CKUid, UTalbIHCKMI 1 UCHIaHCKUK S3BIKW) W TIpe/IHA3HAUeH Jjis IUPOKOT0 Kpyra
yueHbIX, TIpero/iaBaTesieil By30B, UHKeHepPOB, aCITMPAHTOB U CTYJEHTOB B Pa3/IMUHBIX 00/1acTsx
MaTeMaTHKH, MeXaHUKH, GU3UKH, XUMUU, OMOJIOTUM U WH)KeHEPHBIX HayK. Bce pecypchl caiita
SIBJISTFOTCSI OeCTI/IaTHBIMU /IJ1s1 €ro0 T110J/Ib30BaTesIei.

EqWorld cogepskut okomno 2000 Be6-cTpaHuL] (KHUTH OMOIMOTEKN He YUUTHIBAIOTCS), €r0 TOCEIIA0T TI0AU
u3 200 cTpaH Mupa, cpefiHss roceljaeMocTh caiita ripeBbiiiaeT 3000 yesoBek B CyTKU.AZipeca caiita B
NurepHerte: http://eqworld.ipmnet.ru/indexr.htm (pyc.), http://eqworld.ipmnet.ru (aHrJ1.).

2. D/IEKTPOHHO-0M0/IMOTeUHasi CUCTeMa «YHHUBEpPCUTeTCKass OuoOimoreka online»
(www.biblioclub.ru ) - smekTpoHHass O6ubmMoTeka, obecreurBaroijasi AOCTYIl K Haubosee
BOCTpeOOBaHHBIM MaTepHaaM-TIePBOMCTOUHMKAM, yueOHOW, HAyuyHOW U XyZ0>KeCTBeHHOH
nUTepaType BeAyIIUX U3AaTebCTB (*perucTpaiys B 31eKTPOHHON 6MbIMoTeke — TOJIBKO B CETH
yHUBepcuTeTa. [locsie peructpanmy pabora ¢ CUCTEMOM BO3MOXKHA C JTFOO0M TOUKM [OCTyTIa B
Internet.).

3. ndopmanuonnasi cucrema "EjauHoe OKHO AocTynma K o0Opa3oBaTe/bHBIM pecypcam"
(http://window.edu.ru/library).

Llesmpto co3panus MHGOPMALMOHHOM cucteMbl "EfHOe OKHO JoCTyma K oOpa3oBaTebHBIM
pecypcam" (MIC "ExuHoe okHO") siBsieTcst oOecrieueHre cBOOOAHOTO AOCTyTa K UHTETpalbHOMY
Kartasiory o0pa3oBaTe/llbHBIX WHTEPHET-PECYPCOB U K 3JIeKTPOHHOM OubO/MoTeke yueOHO-
MeTOAUYECKUX MaTepUasIoB Ajisi 0011ero v mpodecCUoHaTFHOTO 00pa30BaHMs.

Insa  camocTtosATenbHOTO moAbOOpa JsMTepaTypel B Oubmmoreke HApl'Y  pekomeHayeTcs
WCII0/1b30BaTh:



http://eqworld.ipmnet.ru/ru/methods.htm
http://eqworld.ipmnet.ru/ru/solutions.htm
http://eqworld.ipmnet.ru/ru/solutions/interesting.htm
http://eqworld.ipmnet.ru/eqarchive/?lang=ru
http://eqworld.ipmnet.ru/ru/library.htm
http://eqworld.ipmnet.ru/forum/
http://eqworld.ipmnet.ru/ru/author/addbook.htm
http://eqworld.ipmnet.ru/index.htm
http://eqworld.ipmnet.ru/indexr.htm
http://eqworld.ipmnet.ru/index-es.htm
http://eqworld.ipmnet.ru/index-it.htm
http://eqworld.ipmnet.ru/index-fr.htm
http://eqworld.ipmnet.ru/index-de.htm
http://eqworld.ipmnet.ru/index.htm
http://eqworld.ipmnet.ru/indexr.htm
http://www.biblioclub.ru/
http://window.edu.ru/library

1. JInunbnii kabuuer (http:/lib.uniyar.ac.ru/opac/bk_login.php) faeT Bo3MOXXHOCTb TIO/TyUeHHs
on-line gocTyTa K CITUCKY BbIJAHHOM B aBTOMaTU3UPOBAHHOM PEXKUMe JINTepaTypPbl, TPOCMOTPA U
KOTMMMPOBAHUSI 37IeKTPOHHBIX BePCHUN HW3[aHU COTPYJHUKOB YyHUBepcuTeTa (yueb. U MeTo[,.
1oco0us1, TEKCTHI JIEKIHA U T.7.) 151 paboThl B «/IMUHOM KabrHeTe» He0OXOMMO 3aiTH Ha CalT
Hayunoit 6ubmioreku SApI'Y c /mo60oi TOUKH, UMeroIed AOCTyIl B Internet, B TIyHKT MeHIO
«3D7NeKTPOHHBIN KaTasior»; IPOUTH TPOLIeAYPY aBTOPHU3aLH, BBIOPAB BKIAJKY « ABTOPU3aLUs», U
3ar0JTHUTD TIpeZiCTaB/IeHHbIe TI0/1s1 UH(OPMAaLIUH.

2. dneKkTpoHHasi oub/IMOTeKa yueOHbIX MaTepuasioB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) cogepxut 6onee 2500 MOMHBIX TEKCTOB
yueOHbIX U yueOHO-MeTOJUUYEeCKUX MaTepPHa/iOB M0 OCHOBHBIM H3yuaeMbIM AMCIUIUIMHAM,
W3/IaHHBIX B YHUBepcuTeTe. [IOCTyI B CEeTH YHUBEPCUTETA, MO0 TI0 JIOTUHY/TIapOJIIO.

3. DeKTpoHHasA KapToTeKa « KHUroooecneyeHHOCThY

(http://www.lib.uniyar.ac.ru/opac/bk bookreq find.php) packpriBaeT yuebHblii hoHA HayIHOM
bubmuorekn  Apl'Y, nmpexgocTaBisieT  onepaTUBHYHO — MH(OpMALMI0 O  COCTOSIHUM
KHUT000eCTIeueHHOCTH TUCIIUTITMH OCHOBHOU U [IOTIO/THUTE/TLHOW JIMTEPATYPOH, a TakKe IMKIIa
JUCLIMIUIMH U CTielianbHOCTel. DieKTpOoHHasi KapToTeka «KHHroobecneueHHOCTb» OCTYITHA B
CeTH YHUBepcUTeTa U uepe3 JINuHbINA KaOUHET.



http://lib.uniyar.ac.ru/opac/bk_login.php
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
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