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1. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUEeHHUS M0 JUCHUILIAHE
(MOxyJ110), COOTHECEHHBIX C MVIAHMPYEMbIMH pe3yJibTaTaAMM
0CBOeHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

B pe3ynbrare ocBOEHMS MPOrpaMMBbl Oaxanaspuama 00y4aroluics J0JHKEH
OBJIJICTh CJICIYIOITUMU pe3yJbTaTaMU OOYUYEHHUS 10 AUCIUILINHE!

Koown PesyabTaTsl ocBoenns OOII Ilepeyenb MIaHUPYEMbIX
komnemenuuu Cooepicanue komnemenyuii pe3yJIbTAaTOB 00yYeHHSsI 110
AMCUMILINHE
— CIOCOOHOCTBIO 3HaTh: 0a30BbIE€ 3HAHUS €CTECTBEHHBIX
UCIOJIH30BaTh 0Aa30BbIC 3HAHUS HayK, MaT€MaTUKU U
€CTECTBEHHbIX HayK, MareMaTuku | JAuddepeHunanbHbix ypaBHEHUH.
1 MH(OPMATHKH, OCHOBHBIE YMeThb: UCHOIb30BaTh 0a30BbIC 3HAHUS
OIK_1 (bakThl, KOHUENIUH, TPUHIIMIIBI €CTECTBEHHBIX HAayK, MATEMaTUKH U
TEOPUH, CBA3AHHBIX C JuddepeHnmanbHbIX ypaBHEHUH.
byHaaMeHTalIbHON BrnaneTs: cniocoOOHOCTBIO HCIOIB30BATh
MH(POPMATHKOHN H 0a30BbI€ 3HAHUS ECTECTBEHHBIX HAYK,
MH(GOPMALMOHHBIMU MmareMaTHku U JuddepeHnnanbHbIX
TEXHOJIOTUSIMH YpaBHEHUH.

2. MecTO TUCIHUILIUHBI B CTPYKTYpe
[NPOI'PAMMEBI BAKAJIABPUATA

Hucuunnuna «/[ughgepenyuanvuvie ypagueHus» OTHOCUTCS K 0a30BOM YacTH.
Jns  ocBoeHWST  JAHHOW  JUCHUIUIMHBI ~ HEOOXOIWMBI  KOMIIETCHIIWH,
copMUpOBaHHBIE B paMKaX OCBOCHHS JUCIHHUIUIMH: «MaTeMaTHUeCKHid aHAIIn3y,
«Anredpa v TeOMETpUsD)

HucrumnHa (MOynb) u3ydaercsi Ha 2 kypce B _3,4 cemecTpax.

3. O0beM AUCHUNJIMHBI (MOYJIs1) B 32a4eTHBIX €IMHUIAX C YKA3aHHEM
KOJINYEeCTBA aKAJIeMUYECKUX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYIO
padoTy o0y4armxcs ¢ npenoaasaresieM (1o BUJAaM 3aHATHH) U
HAa CAMOCTOSITEJIbHYI0 padoTy 00y4aromuxcst

OO1miast TPyA0EMKOCTh AMCHUIUIMHBI COCTaBIsIeT 6 3aueTHBIX eauHUIl (3.€.),
216 akaJeMUYEeCKUX Yaca.

3.1. O6vém oucuyunaunst (MoOyns) no eudam y4yeoOHvIX 3auamuil (6 uacax)

Bcero yacoB
O0BbéM AMCHUIINHBI AT OuHOH  (hOPMEI
00yJeHIS
OO011ast TpyA0€MKOCTh TUCHHUIIIHHBI 216
KonTaktHas pabota o0yyaroumxcs C 108
npenojaBareneM (1m0 BUAAM Y4YEOHBIX 3aHSITHIA)
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Bcero yacos
O0BbéM AMCHMIINHBI IIs  OuHOH  (hOPMEI
o0OyueHus
(Bcero)
AynutopHas paboTa (Bcero): 108
B TOM YHCJIE:
JIEKIIAN 36
CEMUHAPbI, MTPAKTUYECKUE 3aHITHUS 72
B T.4. B aKTUBHOW U MHTEPAKTUBHOM popmax 40
Breaynuropnas paborta (Bcero): 0
CamocrosiTenbHas paboTa 00yyaromuxcs (BCero) 108
Bun npomexyToyHOW aTrTecTanuu 00ydarolierocs:
3auet 3, 4 cemectp (2 Kypc)

4. Conep:xanue TUCUMILIMHBI (MOXYJIs1), CTPYKTYPUPOBAHHOE 110
pasaesam (TemMam) ¢ yKa3zaHueM OTBEACHHOI0 HA HUX KOJHYEeCTBA
aKaJeMH4YeCKUX YaCOB M BUJA0B Y4EOHBIX 3aHATHHI

4.1.1. Pazoenvt oucyuniunvl (M0Oy/isa) u mpyooemKoCHib O 6UOAM YUEOHBIX

3anamuil (6 aKkademudecKux 4acax) 01 04Holl hopmul 00yueHusn

wa <
5 Buabl yueOHbBIX 3aHATHI,
g BKJIIOYAsl CAMOCTOSITETLHYIO
>
iy | memobmomon | oo
> S pyA TeKyIIero
Ne Pazgen &3 (B yacax)
KOHTPOJIA
n/n JTUCIHUILINHBI = ayAUTOpPHbIE CaMOCTOATENDb
g yueGHbIe Hasi paboTa ycneBaeMoCcTH
8 3aHATHSA o0y4arommxcst
BCEero JIEKIUH CEeMHHAPDbI,
MPaKTHYeCKHe
3aHATHSA
1 | OcHoBHbIE MOHATHS
TEOpHUH
n¢depeHInanbHbIX
Audbep o Kontponbshas
YpaBHEHUM. 3anaga 30 6 12 12 aGoTa
Komm. WuTerpupyemelie p
THIIBI YpaBHEHUI
MIEPBOTO MOPSIKA.
2 | JluneitHple ypaBHEHHUS N-
ro nopsiiKa c Konrponbnas
e 20 4 8 8 P
MTOCTOSTHHBIMU pabora
KOdphUITMEHTaMU
3 | HopmanbHbIe
JINHEHBIE CHCTEMBI
ABHEHUU c Konrponbnas
P 20 4 8 8 P
[IOCTOSIHHBIMU pabora
kodpunmeHTaMn "
CHCTEMBI
4 | JluneiiHple ypaBHEHHs H
KoHntposnbHas
CHCTEMEI C TIEpEMEHHBIMHU 30 6 12 12
pabota
ko3 urmenTamu
5 | ABTOHOMHBIE  CHUCTEMBI 20 4 8 8 KonTponbpHas




e <
5 Bunsl yueOHbIX 3aHATHI,
g BKJIIOYASl CAMOCTOSITETbHYI0
=
:g 2 paﬁo:y 0637:;::;1:;“51 " ®opmbl
= S pyA TEKYIIero
Ne Paspnen &3 (B yacax)
= KOHTPOJIA
n/n AU CIUILINHBI g ayIMTOpPHbIE caMoCTOsITENIb
g y4eOHbIe Has padoTa ycneBaeMocTH
8 3aHATUA oﬁyqamumxcn
BCero JEeKIHH CEeMHHAPBI,
NpaKTH4ecKue
S3aHATHSA
ypaBHEHUH pabota
6 | YcroituuBocTh Kontponbshas
30 6 12 12 P
pabora
7 | HenpepriBHAS
3aBUCHUMOCTD PEILECHHUS OT 20 4 8 8 Konrponbnas
HAyalbHBIX 3HAYCHUH W pabora
apaMeTpoB
8 | Huddepenumpyemocts
peui€Hus Mo HavdaJIbHbIM 10 2 4 4 KOHTpOJ'H)HaSI
3HAYEHUSIM " pabota
napaMeTpam
3auet
Bcero 180 36 72 72

4.2. Cooepoicanue oucyuniunsl (Mooyns), CMpPyKmypupoeaHHoe no memam

(pazoenam)

Cooeporcanue NeKYUOHHBIX 3AHAMUIL

HaumenoBanue
pa3jaeiia JUCUMILIMHBI

Coneprxanue pa3aeia THCHHIINHbI

OcHOBHbIE TOHATUS Teopun IudQepeHnnanbHbIX ypaBHeHMH. 3amava Komm.
WHTerpupyemble THIIBI ypABHEHUIN IEPBOTO NOPsJIKA.

1.1. OcHoBHblE TOHSATHUS

TEOpHH
g hepeHInaTbHBIX
ypaBHeHn#. 3agada Komm.
Wnterpupyemsbie THTIBL
ypaBHEHUI MIEPBOTO
MOpSIZIKA.

[Tonsarue OOBIKHOBEHHOT'O nuddepeHaibHOro
YpaBHEHUS, noJIs HaIpaBJICHUH, peueHus
nudepeHIaIbHOTO YPaBHEHHS, TPOJOJDKEHUE PEIICHHI;
WUHTETPAJIHBIE KPUBBIE, BEKTOPHOE II0JIE; YPaBHEHUS C
pa3feNAoIUMUCI E€PEMEHHBIMH, OJHOPOJHBIE ypaBHEHUS,
ypaBHEHHUS B TONHBIX IuddepeHimanax, WHTETPUPYIOIIUi
MHOXMUTENb, JINHEWHOE YypaBHEHWE, ypaBHeHue bepHymn;
METOJ BBEJIEHUs MapameTpa, ypaBHeHus Jlarpamxka u Kiepo
DopMyIHpPOBKA TEOPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTHU
; Kommuiekcuble nuddepenninanbable ypaBHEHHS

JIuneiinble ypaBHEHUA N-TO I

opsAaKa ¢ TOCTOAHHBIMU KOB(b(l)I/II_II/IeHTaMI/I

2.1. Jluneiinble ypaBHEHHsS
n-ro nopsiaKa c
HOCTOSIHHBIMU
KoaddumenTaMu

HpeHCTaBHCHI/IC O6I.I.ICI"O peIICHUA JIMHENHOT O OJHOPOAHOTO

YpaBHEHUSA C  TOCTOSHHBIMH  Ko3(duuneHTamu.
IIpencraBnenue Y4aCTHOTO pelieHus JIMHENHOTO
HEOJHOPOJHOTO ypaBHEHUS c MOCTOSTHHOTO
Ko dunreHTamu, npaBast 4acTb KOTOpOTO —
KBa3UMHOT'OUJIEH.

HopMmainbHble JIMHEHHBIE CHCTEMBI

YpaBHEHUH C MOCTOSHHBIMH KOX(QQHUIHMEHTAMU U
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HaumenoBanue
Coaepsxanue pasaea JMCHUIITHHBI

pasaesia JUCHUILIMHBI
CUCTEMBI
3.1 Hopmanbnbie | JIuHeHHBIE  OJHOPOAHBIE CHCTEMBI C  ITOCTOSIHHBIMH
JMHEHbIE cUcTeMbl | KO3(ppULMeHTaMu — MpPEACTAaBICHUE OOLIEro peLIeHus;
YpaBHEHUH C| JIMHEWHBIE HEOJHOPOJIHBIE CHCTEMBl C IIOCTOSHHBIMH
IIOCTOSIHHBIMH KO3 PULHEHTaMHU, UX PEIICHUS;
Ko unreHTamMu u
CUCTEMBI

JluneiiHble ypaBHEHUS M CHCTEMBI C TIEPEMEHHBIMH KO3 hUIineHTaMu

4.1JluneliHple ypaBHEHUS U
CUCTEMBI C TIEpPEMEHHBIMU
kod(purmeHTaMm

Teopema 0 CylecTBOBaHMM M €IUHCTBEHHOCTH; CBOMCTBA
pELICHUN JIMHEWHBIX OJHOPOAHBIX YPABHEHUN U CHUCTEM;
dbyHaaMeHTalbHas CHCTEMa peIIeHuH M ONpeleNuTeNb
Bponckoro;  ¢opmyma  JluyBuiuis;  MeTOHN — Bapualuu
IIOCTOSIHHBIX.

ABTOHOMHBIE CUCTEMBI YPaBHECHUI

5.1 ABTOHOMHBIE CHUCTEMBI

IloHssTHE aBTOHOMHOM CHCTEMBEI ypaBHeHI/Iﬁ n €¢ (I)aBOBOl"O

YPaBHEHH MPOCTpaHCTBA; (pa3oBasi TPACKTOPHUS, OCHOBHBIC CBOWCTBA
pelieHui  aBTOHOMHBIX  cuUCTeM: (a3oBas  IIJIOCKOCTh
JTUHEHHON CUCTEMBI C MIOCTOSTHHBIMH K03 puirieHTaMu

Y CcTOMYHUBOCTH

6.1 Teopus ycroitunBocTH

[ToHsITHE YCTOMYMBOrO M aCUMITOTHYECKH YCTOWMYHMBOTO IO
JIAnyHOBY pelleHHs; MOHATHE YCTOMYMBOM TOYKU IIOKOS;
KPUTEpUN yCTOMYUBOCTH JIMHENHON CUCTEMBI C IIOCTOSIHHBIMU
kodddunumentamu;  Qynkuus JlsmyHoBa; Teopema 00
YCTOMYMBOCTH IO IEPBOMY MPUOJIMIKEHHUIO;

HerepBIBHaH 3aBUCUMOCTDb PCHICHUA OT HAYAJIbHBIX 3HAYCHHI U rnmapamMeTpoB

4.1 HenpepsiBHas
3aBUCUMOCTh PELICHUA OT
HayvaJabHBIX 3HAYEeHUH U
MapaMeTpoB

Teopema 0 HenpepbIBHOW 3aBHCHMOCTH PEIICHHs OT Ha4yaJbHBIX
3HAa4YCHUH U apamMeTpoB

HuddepennupyeMocTs pemeHus Mo HayaIbHBIM 3HAYSHUSIM U TapaMeTpaM

8.1 HuddepeHmupyemMocTsb
pelieHnss 10  HaYalbHBIM
3HAUCHMSIM U IapaMeTpam

Teopema o nuddepeHINPYEMOCTH pEIICHUs] 10 HadalbHBIM
3HaYeHMSIM U TIapaMeTpaM ; YPaBHEHHUS B BapHallUAX

Cooepircanue npakmuueckux 3aHaAmuil

HaunmeHnoBanue
Coaep:xanue pasaesia IHCHUIITHHBI
pasaesna IUCHUIINHBI
Juddepennunanbable ypaBHEHHUS IEPBOTO MOPSAIKA
1.1. YpaBHeHUs c | [lonstue nuddepeHnanbLHOro ypaBHEHUS [IEPBOTO MOPSIJIKA.
pa3aeNaoIUMUCS TeopeMma cyiiecTBOBaHNs W €AMHCTBEHHOCTH PELLEHMS 3a1a4n
NepEeMEHHBIMU Ko a5 ypaBHeHus nepBoro nopsiika. Y paBHEHHUsI €
pa3eNAIUMUCA IEPEMEHHBIMU. Y paBHEHU S, CBOASIINECS K
pazfengomuMces nepeMeHHbIM. ['eoMerprueckue
IIPUIIOKEHUS.
1.2. OpnHopoHbIE OpnHopoJHBIE ypaBHEHUS. YPaBHEHHUS, CBOJSLIUECS K
YPaBHEHHUS OJIHOPOJHBIM.




1.3. Jluneiinple ypaBHEHUS JluHeitHple  OAHOpPOJHBIE  ypaBHEHMS. JIMHEHbIE
HEOJHOPOJHBIE  YPaBHECHUS. VYpaBHeHus  bepryim.
VYpaBuenusa Pukkaru.
1.4. YpaBHeHHS B TMOJHBIX YpaBHeHus B MTOJTHBIX muddepeHnmanax.
muddepennmanax WHTerpupyronmii MHOXKHUTEIb.
Juddepennmanbaple ypaBHEHHS BBICOKOTO MOPSIKA
2.1 VpaBuenus | [lonstne  auddepeHnnanbHOro  ypaBHEHUS — BBICOKOTO
JIOIyCKaroIue NOHWXKEHUS | mopsaka. Teopema CyIIECTBOBaHMS M €JUHCTBEHHOCTH
nopsijiKa pemienus 3aaun Koim [uist ypaBHEHUS BBICOKOTO TMOPSIKA.
VYpaBHeHUs ToNyCKarolye MOHWKEHUS OpsJIKa.
2.2. Jlunelinpie oqHOpoAHbIE | JIMHEHHBIE  OMHOPOAHBIE  YpPaBHEHUST C  TOCTOSIHHBIMHU
ypaBHEHHs] C  IOCTOSIHHBIMH | KO3 duuueHTamu.
k03 purreHTaMu
2.3. Jlunelinble | JIuHEWHbIE HEOAHOPOAHBIC YpPAaBHEHUS C TMOCTOSHHBIMU
HEOJHOPOAHBIC ypaBHCHHS ¢ | kooddumumentamu.  [lpuHnmn — cynepnoswmmu.  Meton
MOCTOSIHHBIMU KO3(ppHIIMeHTaMU | HeompeneneHHblXx  Kkod(¢dunuentoB. Merox  Bapuanuu

IIPOM3BOJILHBIX NIOCTOSHHBIX. Y paBHEHUs Dijepa.

2.4. Jlunelinple ypaBHEHUS C
NIepEeMEHHBIMA
koaurmenTamu

JluneitHble ypaBHEHHS C IEPEMEHHBIMU KO3 PUIICHTAMHU.
®opmyna JInysminsa-Octporpaackoro.

2.5. KpaeBble 3agaumn

Kpaessbie 3anaun. @ynkius ['puna. Co6cTBeHHbIE QYHKIIHH.

Cuctemsl mudpepeHIaTbHbBIX YPaBHEHHI IEPBOTO MOPSIKA

3.1. JluneitHbIC OJTHOPOJIHEIC

JIuHeiHbIE OJHOPOJHBIE CHUCTEMBI C IOCTOSHHBIMHU

CUCTEMBl ~ C  IOCTOSHHBIMH | KO3((UIIMEeHTaMH. Teopema  cymecTBoBaHUs "
Koo unmeHTamMu €IMHCTBEHHOCTH pelleHus 3agaun Komm Juisi HOpMajbHOU
CUCTEMBI YPABHEHUN.

3.2. JInnelinble | JInHelHbIE HEOJHOPOIHBIE CUCTEMBI C IOCTOSHHBIMA
HEOJHOPOAHbIE  cHcTeMbl ¢ | koadunuentamu. [Ipunnun cyneprnosuuuu. Meron
MTOCTOSIHHBIMH BapHAallMX TPOU3BOJIBHBIX TOCTOSIHHBIX. MeTo
K03 punneHTaMu HEOIpeIeNIEHHBIX KO PHUIIMEHTOB.

| Teopus ycTOMYMBOCTH

4.1. VYeroitunBocTh | YerounBocTh pemieHuss 3anaud Komm no  JlsmyHoBYy.
pemenuss 3agaun  Komm 1o | YCTOMUMBOCTD MO TepBOMY MpubOmmkeHuto. MccnenoBanue
JIanynoBy yCTOMYMBOCTH MeToJIoM (hyHKIMi JIsimyHOBA.

4.2. Tloctpoenue ¢a3oBoro
nopTpera

Knaccudukanms Toyek mokos. Da3oBble  TpaeKTOpUU
JIBYMEPHOM  JIMHEHHOM  CHCTEMBl C  MOCTOSIHHBIMHU
K03 pUIIMEHTaMU.

5. IlepeyeHb y4eOHO-METOAMYECKOTO 0OecneuyeHus1 1JIsl
CaMOCTOSITEJIbHOM Pa00THI 00Yy4YAOIIMXCH 10 AMCHUTIIHHE

(MoayJ1r0)

1. Pomanko, B.K. COopHuk 3amau no auddepeHnnaIbHbIM ypaBHEHUSM W BapUAIlHIOHHOMY
ucuncnenuto [Tekcr] / B.K. Pomanko [u ap.] . — 3-e uzn. — M3a-Bo «bunom. JlaGoparopus

3HaHui», 2012. — 219 c.

2. Nemupnosuy, b. I1. Iuddepennnansusie ypaBHeHus: yaeoHoe nocodue / b. I1. Jlemumouy,
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B. I1. Mogectos. - 3-e u3n., crep. - CII6. : Jlans, 2008. - 276 c.

3. bubukos I0.H. Kypc o6pikHOBeHHBIX Auddepennnanbabix ypapHeHui/ FO.H. bubukos.
CIIG.: Jlansb, 2011. Touka mocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1542

4. @unmunmos, A. @. COopHEK 3amad mo auddepeHIranTbHbIM ypaBHEHUSAM: [cO. 3amau ams
By30B] / A. ®@. ®unumnmos. - M.; Vbkesck: Perymsipaas u xaotudeckas guHamuka, 2005. - 175 c.

6. ®OH/1 OLIEHOYHBIX CPEICTB JIsl MPOBEAEHUSA NMPOMEKYTOYHOM
arrecTalluM 00Y4alOIIMXCS M0 JUCHUIIAHE (MOYJII0)

6.1. Ilacnopm ¢honoa oyenounvix cpeocme no oucyuniune (M0oyJr)

Ne | Koutponupyemslie pasnens (Temsl) | Kox KOHTPOJINPYEMOW | HAUMEHOBAHUE

I/ | TACLUTUIAHEL KOMIETeHIIMU (WK €€ 4acTh) / U | OLIEHOYHOTO
(pe3yabTaThl 1O pa3jenam) ee  ¢dopMylmHpoBKa — 1o | CpeIcTBa

JHCENAHUIO

1. | OcHoBHBIE HOHATHSA TEOPHH KOHTpPOJbHAs
g dhepeHInaTbHBIX ypaBHEHUIA. OIK-1 pabora,
3anaya Komm. MHTerpupyemsie THITBI
YpaBHEHUI EPBOTO MOPsIIKA.

2. | Jluneiinple ypaBHEHUs N-TO TOPSIKA C OIIK-1 KOHTPOJIbHAS
MOCTOSIHHBIMH KO3 PHIIMECHTAMI pabora,

3. | HopmanbHbIe TUHEHHBIE CHCTEMBI OIIK-1 KOHTpPOJIbHAS
YpaBHEHUU c MTOCTOSIHHBIMU pabora,
KOd((OUIIMEHTAMH W CHCTEMBI

4. | Jlu"eliHple YpaBHEHUS U CHUCTEMBI C OIIK-1 KOHTPOJbHAS
TepeMEeHHBIMA KO3 PUITEHTAMHI pabora,

5. | ABTOHOMHBIE CHCTEMBI YPABHECHHIA OIIK-1 KOHTPOJIbHASA

pabora,

6. | YcroitunBoCTh OIlK-1 KOHTpPOJIbHAs

pabora,

7. | HenpepsiBHas 3aBHCHMOCTb PEIIEHUS OIIK-1 KOHTpPOJbHAA
oT HadaJbHBIX 3HAYCHHIH u pabora,
1apamMeTpoB

8. | JuddepeHumpyeMocTb peIICHUS IO OIIK-1 KOHTPOJIbHAS
HAYAJIBHBIM 3HAYECHUSIM U ITapamMeTpam pabora,

6.2. TuUNoBbIe KOHTPOJIbHbIE 3aJaHUS UJIH HHbIE MAaTePHAJIbI

6.2.1. 3aueTt

a) TUIIOBBIE BOIIPOCHI

1. I[Tonsite 0O6bIKHOBEHHOTO MU (HEepeHIIMATBEHOTO YPaBHEHUS U €r0 pelIeHHs. Y paBHEHUS
HOopManbHOro Buja. MHrerpansHas kpusas. [lone nanpasnenuii. CBA3b reOMETPUUECKON
MHTEPIIPETAIIMY PEIIEHUSI C TEOMETPUUECKON HHTEpIIpETalluel ypaBHEHUS.

2. YpaBHeHHe NepBOro nopsiaka HopmanbHoro Bujaa. [loctanoska 3agaun Komu.
DopMyJIHPOBKA TEOPEMBI O CYIIECTBOBAHUY U €IMHCTBEHHOCTH. [[prmMep HEETMHCTBEHHOCTH
pemenus 3anayu Komm.


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1542

3. ®opMynupoOBKa TEOPEMEBI O CYIIECTBOBAHUH U €IMHCTBEHHOCTH pelieHus 3aaaun Komm nms
OJIHOTO YpaBHEHUs MEPBOTo Mopsiika. Joka3aTenbCTBO €IMHCTBEHHOCTH PELICHUSI.

4. IloHATHe HEMPOAOIHKAEMOTO pereHus TudGepeHNaTbHOT0 YpaBHEHUSI.

5. YpaBHeHUs IEPBOTO NMOPAIKA C PA3ACISIOIUMUCS NTepeMeHHbIMU. OThICKaHUE 00LIEro
peLieHusl.

6. YpaBHeHus B noyHbIX Auddepennunanax. [Ipencrasnenue odmiero nuTerpania.
7. JluHeiHbple ypaBHEHHUS IEPBOTO MOpsAIKa. MeTo Bapualu NOCTOSTHHOM.

8.DopMyIMpPOBKA TEOPEMBI O CYIIECTBOBAaHUHU U €AMHCTBEHHOCTH peleHus 3aaaun Komu s
OJIHOTO ypaBHEeHHUs 1mepBoro nopsaka. [locnenoBarensubie npubdamxenus [lukapa u
JI0Ka3aTeJIbCTBO CXOAUMOCTHU 3TOM MOCIEA0BATEIBHOCTH.

9. Onpenenenue cuctembl AU depeHnaIbHbIX YPAaBHEHUI IEPBOTO MOPSIKa HOPMaJIbHOTO
Busa. O0acTh ONpeiesieHNs] CUCTEMBI TTOHsATHE petieHus. DopmynupoBka T€OpeMbl O
CYIIIECTBOBAHUH U €JMHCTBEHHOCTH.

10. [onsTue pemenus cuctemMbl U HepeHInATBHBIX YPaBHEHIH HOPMAJIBHOTO BH/IA;
HenpoJlojkaeMble perieHus. MiHrerpansHas kpusas. [losie HanpaBiieHH, COOTBETCTBYIOLIEE
IAHHOU CHUCTEME.

11. CBenenue nuddepeHanIbHOro ypaBHeHHs N - TO MOPSJIKa K CUCTEME YpaBHEHHI IepBOTo
MOPsI/IKA.

12. [locranoBka 3anaun Komu 11t tuddepeHmanbHoro ypaBHeHus N - ro.
®opMyIUpOBKa TEOPEMBI O CYLIECTBOBAHUM U €IMHCTBEHHOCTH.

13. HenpepbIBHOCTD U T PepeHIIMPYEMOCTh KOMIIEKCHO3HAUHOM (QyHKIIMH. DOPMYIIBI
Oiinepa. Kommuiekcuble nudepeninanbHble ypaBHEHUS.

14. Onpenenenrie HOpMaIbHON JIMHEHHON cuCTeMBI (C MepeMEeHHBIMU K03 duimenTamn)
b depeHIMaTbHBIX YpaBHEHUI TepBoro nopsijaka. @opMynnpoBKa TEOPEMBI O CYIIECTBOBAHUU
Y €IMHCTBEHHOCTH.

15. Tlpencrapiienre 0OIIETO pEIICHUs TUHEWHON OJTHOPOTHON CHCTEMBI C TTIOCTOSTHHBIMH
Kod(dUIMEHTaMH B CITy4ae MPOCTHIX (KOMIUIEKCHBIX ) KOPHEH XapaKTepUCTHUECKOTO
ypaBHEHHUS.

16. IlpencraBiaeHue oOIIEro peeHus JINHEHHOT0 OAHOPOIHOTO YpaBHEHHS N- IO MOPsIIKA C
MOCTOSIHHBIMU KO3 (QUILIMEHTaMH B CITy4ae KpaTHbIX KOPHEH XapaKTepUCTUUYECKOTO YPaBHEHUS.

17. TlpeacraBneHue oOIIEro pemeHus JMHEHHOTO OJHOPOTHOTO YPaBHEHHUS N- TO MOPSIIKA C
MOCTOSTHHBIMH KO3(P(HUIIMEHTaMH B CITydae MPOCTHIX KOPHEH XapaKTePUCTUUECKOTO YPaBHEHUSI.
Brinenenue AeiCTBUTENBHBIX PEILIEHUM.

18. TeopeMa o mpecTaBIeHUH OOIIETO PEHIeHUs TMHEHHON OTHOPOTHON CUCTEMBI C
MOCTOSTHHBIMU KOA((DUIIMEHTAMH B CITy4ae MPOCTHIX BEIIECTBEHHBIX KOPHEH
XapaKTEPUCTUUECKUX YPABHEHUN.
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19. CaoiicTBa QpyHKIMIA , TIe O - TNHEHHBIN

nuddepeHIraIbHBIA OTIEPAaTOP C MOCTOSTHHBIMHU KO3 HUIIMEHTAMH.

20. Iousarue muueliHOTO MU PepeHITnaIBHOTO oreparopa N- ro MopsiKa ¢ MOCTOSHHBIMH
kod(urmentamu. GopMyia CMEIICHHS.

21. JInneliHO€ HEOAHOPOAHOE YpaBHEHHE N- TO MOPAIKA C TOCTOSIHHBIMHA KO3 PHUIIMEHTAMH.
[IpencTaBneHne ero 4aCTHOTO PEIICHHS B TOM CiIydae, KOT/ia ero IpaBast 4acTh-
KBa3MMHOT O4JICH.

22. JInHelHbIe CUCTEMBI C TIOCTOSTHHBIMH KO3(DHUIIMEeHTaMH.
" [IpeACTaBJICHHE OOIIETO PEUICHHUs B Clyyae BEIECTBEHHBIX U
Pa3IMYHbBIX COOCTBEHHBIX 3HAUCHUN;
" [IPEICTaBJICHUE PEIICHUS B CIydae pa3IMUHbIX (KOMIUIEKCHBIX) COOCTBEHHBIX 3HAYCHUH;

" ciyyail KpaTHBIX COOCTBEHHBIX 3HAYEHHI; MOCTpOeHHE (YyHIaMEHTAIBHON CHCTEMBbI
peLeHu i

" METOJI HeONpeAeAECHHBIX KOA(PPHUIIMEHTOB IS HAXOXKJICHHUSI ~ PEIICHUH OJHOPOTHON
CHUCTEMBI,

" sdBHaA Q)opMyna PCUICHUA AJIA IIPOU3BOJIbHBIX COOCTBEHHBIX 3Ha‘leHHﬁ;
"  QITOPUTM HAXOXICHHUSA O6HI€FO pemieHusg OAHOPOAHOTO YpaBHCHUA,

23. Jlunelinble ypaBHEeHUs U cucTeMsl (1 - ro mopsaka) ypaBHEHUN ¢ IepeMEHHBIMU
KO3 UIIMEHTaMH.

" HOpMaJIbHas CUCTEMa JIMHEHHBIX YPAaBHEHUH C MepeMEHHBIMU KO3 UIIEHTaMU
- pyngameHTanpHas cucTeMa peleHuil;
- onpenenurens BpoHckoro;
- (popmyna JlnyBusis;
- METOJl BapHaluy MOCTOSIHHOM;

" JIMHEIHbIe ypaBHEHUS MIEPBOTO MOPSAKA C IEPEMEHHBIMU KO3 PUIIieHTaMu
- (yHIaMEHTaJIbHas CUCTEMa PELICHMUS;
- onpenenuresib BpoHckoro;
- hopmyna JlnyBuss;
- METOJ BapHaly OCTOSIHHOW;

24. ABTOHOMHBIE CUCTEMBI YPAaBHEHUH.

" [IOHSTHE aBTOHOMHOM CHCTEeMBI 1 pepeHInaNnbHbIX YPaBHEHUH.
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* (hazoBoe mpoctpaHcTBO. KnHemaTnueckast HHTEpIIpeTaIisl pereHHA.
" CBOI{CTBa pelIeHN aBTOHOMHBIX CUCTEM.

* (hazoBas MWIOCKOCTh JMHEHHOW OJJHOPOJHON CUCTEMBI C TOCTOSTHHBIMU
ko3 uurentamu. Ciyuail 1eHiCTBUTENbHBIX M Pa3IMYHbIX COOCTBEHHBIX 3HAUCHH.

¢ (a3oBast IIIOCKOCTH TMHEHHOM OTHOPOTHON CHCTEMBI C TOCTOSTHHBIMH
kodpuurentamu. Cirydait KpaTHBIX COOCTBEHHbBIX 3HAYEHUH.

¢ (a3oBast INIOCKOCTH TMHEHHOM OTHOPOTHON CHCTEMBI C TOCTOSTHHBIMHU
kodpdunmentamu. Cirydaid KOMIUIEKCHBIX COOCTBCHHBIX 3HAUCHUH.

25. YCcTOMYHUBOCTE.

" [OHATHE YCTOMYMBOIO M ACUMITOTHUYECKH YCTONYUBOTO 110 JIAIYHOBY IOJI0KEHUS
paBHOBECHsI aBTOHOMHOM cucTeMbl. Teopema 00 yCTOMYMBOCTH MOJIOKEHUS] PABHOBECHUS
OJTHOPOJTHOM JINHEHHOM CUCTEMBI C MOCTOSIHHBIMH KO PHUIIMEHTaAMH.

* nuddepeHIIpOBaHUE B CHITY CUCTEMBI U dEepeHIINATBHBIX YPAaBHEHHIA.
" JieMMa O CYMEepPIIO3UIHH PEIICHUH aBTOHOMHOM CUCTEMBI JU(PepeHIINaTbHBIX YPAaBHECHHA.

* kBaJpaTtuyHble (popMbl. OLIEHKU CHU3Y U CBEPXY MOJIOKUTENIBHO ONpe1elIeHHON
KBaJPaTHIHOU (HOPMBI.

* pocTtpoeHue GyHKIH JIAmyHOBa It TMHEHHOM OJJHOPOIHON CUCTEMBI YPABHEHHH C
MOCTOSTHHBIMU K03 purimenramu.

® Teopema 00 YCTOﬁqHBOCTH o NepBoOMY HpI/I6J'II/I)KeHI/IIO ABTOHOMHOM CHUCTEMBI ypaBHeHHﬁ.

" IOHSTHE BIOJIHE HEYCTOMUYMBOTO MOJIOKEHUs paBHOBecHsl. Teopema O BIIOTHE
HEYCTOWYMBOCTH IMOJIOKEHUS PABHOBECHSI ABTOHOMHOM CHUCTEMBI.

" [OHATHE MPEACIHLHOTO MUKIIA. Teopema o MOBeJCHUH TPACKTOPUU aBTOHOMHON CHCTEMBI
BOJIM3U MpeAeNbHOTO HKIIa. (0e3 T0Ka3aTenbCcTBa)

0) KpUTEpUU OIEHUBAHMS KOMIIETEHIUH (pe3yabTAaTOB) U ONMKMCAHUE IIKAIBI OIICHUBAHUS

[To nuddepeHnnanbHbIM  ypaBHEHUSIM TMPEAyCMOTpeHa OaibHas CHCTeMa OLIEHKH.
MakcumanpHas cymMMa OaiijioB, Habupaemasi CTyleHTOM 3a dk3ameH — 40 Oamno. s Toro
4yT0oObI HaOpaTh Oanbl 3a 9K3aMEH, CTYJAEHTY HEOOXOIMMO OTBETHTh Ha JK3aMEHE Ha BOIPOCHI
9K3aMEHALlMOHHOro Omiera. DK3aMeHAIlMOHHBIN Omiier no auddepeHuuanbHbIM U pa3HOCTHBIM
YpaBHEHHMSIM BKIIOYAaeT B ceOs 2 TEOpeTHYEeCKHX BOIpoca W JBe 3ahayd. [lomosHUTETbHbIE
BOIIPOCHI 3aJal0TCA KaK OJid YTOYHCHUA 3HAHUN CTYACHTA II0 BOIIpoOCaM 6I/IJ'IeTa, TaK W AJ1d
BBISICHEHHSI OOIIMX MPEACTaBICHUH CTy/IeHTa [0 BceMy Kypey auddepeHINaTbHbIX YPaBHEHUH.

CryneHty, npu cllaue TEOpEeTHYECKOro Marepuana, Heo0X0AUMO NOKa3aTh. 3HaHHE METO/I0B
TEOPUH OOBIKHOBEHHBIX U QPEpeHINaTbHBIX YpPaBHEHUH, YMEHHE NPUMEHATh Ha IpaKTHKe
METOJIbl TEOPUU OOBIKHOBEHHBIX AU(PGEepeHINaTbHbIX ypaBHEHUH, U aJITOPUTMBbI peEIleHUs
tunoBbix Matr 3agay (IIK 1); BmajgeHume MeTojojorued M HaBBIKAMU PEIICHUS HAYYHBIX U
NpaKTHYECKHX 3a7a4 ¢ omortbo auddepennuansapix ypapaenuii (ITK 3).

CTy,Z[eHTy BeicTaBnsercs 31-40 68.J'IJ'IOB, €CJIM TOT AaJl IMMOJIHBIC, NCUCPIILIBAOIINEC OTBCTHI HA
OCHOBHBIC U JOIMOJIHUTCIIBHBIC BOIIPOCHI U MPABUJIBHO PCIINIT o0e 3aga4u.
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Crynenty BwicTaBigercs 21-30 OamioB, ecam TOT OTBeTMa Ha o0a Bompoca
9K3aMEHAIlMOHHOTO OWjeTa, HO HE IOHAJ HEKOTOpble TOHKOCTH JOKa3aTelbCTB WM
(OpMyYITHPOBOK HEKOTOPBIX YTBEPXKACHUH, JIEMM, TEOPEM H TIp., IPAaBWIBHO PELIMI OAHY MU
JIBE 3a/1a4H.

Crynenty BbicTaBisiercss 11-20 OamioB, ecau TOT OTBETHWJI Ha OAWH U3 BOIPOCOB
9K3aMEHAIIMOHHOI0 OMJIeTa, MPaBUJILHO PELIII OJHY U3 3a/1a4.

Crynenty BbicTaBisiercss 0-10 OamioB, ecau TOT HE OTBETWI HM Ha OJUH W3 BOIIPOCOB
9K3aMEHAIIMOHHOTO OujeTa, MMEET 3HAauMTelbHble MPOOeabl B 3HAHUAX NPUHLUIHAIBHOTO
XapakTepa, pellul ¢ HeJ0YeTaMu OJHY U3 3a/1a4.

6.2.2. KoHTpoJsibHas pa6oTa

a) TUIIOBOM BapuaHT KOHTPOJIbHOU pabOThI

KounrpouabHas padora Nel
B 3apavax 1 — 5 Hy)XHO, onpeJieNUB TUIl ypaBHEHUs (HanOoJiee IpOCTOMN ), PEIINUTD €ro.
X=y-1+(y—-x+2)y'=0.

xydy = (y* + x)dx .
. 2xydx + (x* —y?*)dy =0.
. (y?=2xy)dx+ x*dy =0.

g A w NP

L y'+2yet —y? =e* +eX.
. [IpouHTerpupoBaTh ypaBHEHUE U BbIIECIUTh UHTETPAIbHYIO KPUBYIO, IPOXOSIIYIO YEpE3
3aIaHHYIO TOYKY M XO’ yO , BBIICHUB IMIPCABAPUTCIBHO BOIPOC O CYHICCTBOBAHHU U

[op]

€IMHCTBEHHOCTH 3TOW UHTETPAIIBHON KPUBOU

(y +/X*+ Y )dx —xdy=0, M(L0).

7. VYka3aTb Kakoi-HMOyIb OTpPE30K, Ha KOTOPOM CYIIECTBYET pEUICHHE C JaHHBIMU
HayaJbHBIMU yCIOBUSAMHU

1 2
y'=2y°-x, y(1)=1.
8. Iloctpouts nocnenoBarenbHble NpuOmMKeHns Y., Y,, Y, K PpEIIEHHIO JaHHOIO
YpaBHEHHS C JaHHBIMU HaYaJIbHBIMHU YCIIOBUSMH
y'=y?+3x* -1 y(@)=1.
9. HaiiTu o01iiee pemeHne ypaBHEHHS, 3HAsI €T0 YaCTHOE PEIICHUE
11 1 e
Xy"'+2y'=xy =0, y, =—.
X
10. lns nanHOM KpaeBoii 3aaun nocTpouTh pyHkuuio ['puna

y"=1(x), y(0)=0,y(1)=0.

Konrpouabnas padora Ne2
1. Haiitu 06].].[66 PCHICHUC CUCTCMBI ypaBHCHI/Iﬁ, YAOBJICTBOPAIOIICC 3a/ITaHHBIM HAaYaJIbHBIM

X

YCIIOBUSIM
X=y

Jmx’ x(0)=0, y(0)=1.
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2. Pemuth nuHEHHYIO HEOJHOPOIHYIO CUCTEMY YpaBHEHHUI
X' =4x -3y +sint
y'=2Xx—Yy—2cost’

3. Hepeiitu ot ypasuenus €Y' +Xy = 2YYy' K crucTeMe HOPMAILHOTO BHJIA.

4. Tlonb3ysach ONpENEIIEHHEM YCTOMYMBOCTH MO JIAMYHOBY, BBISICHUTH, YCTOMYMBBHI JIU

peUIeHUs JaHHOTO YPaBHEHUS ¢ YKa3aHHBIMU HAYaJIbHBIMU YCIIOBUSIMH
2t =x - x>, x(1)=0.
5. Haueptuth Ha miockoctu X,Y TpaeKTOpUU JAHHOH CUCTEMbI BOJIM3U TOUKH (0 ,0) U TI0
YEPTEKY BBIICHUTh, YCTOMYHMBO JIM HYJIEBOW PEILICHUE.
X=y
y = x3(1+ yz)'
6. C nomomplo Teopembl JlamyHoBa 00 YCTOMYMBOCTH IO MEPBOMY MPUOIHKEHUIO
UCCJIEI0BATh HA YCTOMYUBOCTh HYJIEBOE PELICHUE
X=y
y'=sin(x+vy)
7. UccrnenoBaTh yCTOWYMBOCTD HYJIEBOTO PELICHUS, MOCTPOUB (yHKIuIO JIsmyHOBa

X=x3—y
y =x+y°
8. I/ICCJ'ICI[OBaTB YCTOI>'I‘IPIBOCTL Hy.]'IeBOFO peH_ICHI/ISI

Y'"+y'+y+2y=0.

9. Haueptuth Ha (a30BOI IIIOCKOCTH TPAEKTOPUU JTaHHOM CHCTEMBI U MCCIIEI0BaTh 0COObIE

TOYKHU CUCTCMBI
X=x2—-y
y=(x-y)x-y+2)

0) KpuTepUU OILIEHUBAHMSI KOMITETEHIIUH (PE3yIbTaTOB) U OMKMCAHUE IIKAJIbI OLIEHUBAHUS

[To muddepeHnmanbHbIM  yYpaBHEHUSIM TIPEIyCMOTpEeHAa OanbHas CHUCTEMa OICHKH.
MaxkcumanbHast cymma 6ajuioB, HaOupaemasi CTYIGHTOM 3a KOHTPOJIbHYIO paboty — 24 6amia. B
KOHTPOJIbHOHM paboTe nmpemycmotpeno 10 3amanuid.

CTy,Z[CHTy, IIpU HAIIMCAHUU KOHTpOJ'IBHOfI pa6OTBI, HCO6XOI[I/IMO IOoKa3aTb: YMCHHUC IMPUMCHSATH
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Ha MPAKTUKE METOJbI TEOPUH OOBIKHOBEHHBIX MU((EepeHIINANIBHBIX ypaBHEHUN, U alTOPUTMBI
pELICHHsT THIOBBIX MaT 3ajlad; BJIaJCHHE METOIOJIOTUEH W HaBbIKAMH DPEUICHUS HAYYHBIX W
MPAKTUYECKHX 337124 C TOMOIIBI0 U epeHInaIbHBIX ypaBHEHUH.

CTyneHTy BBICTaBJISICTCS 32 KOHTPOJbHYIO paboty 20-24 GayioB, €ciau TOT MPAaBUIBHO
peu 9-10 3ananuid.

CTyneHTy BBICTaBJISETCS 32 KOHTPOJbHYIO paboty 15-19 GamoB, ecau TOT NMpaBUIIBHO

penmi 7-8 3a/1aHuM.
CryaeHTy BBICTaBJISETCSA 32 KOHTPOJbHYIO padoty 10-14 GamioB, ecnu TOT MpPaBHIBHO
penmi 5-6 3a/IaHuM.

CTyneHTy BBICTABISCTCS 32 KOHTPOJbHYIO pabory 0-9 OamioB, eciu TOT MPaBUIBHO
pen Menee 4 3aJjaHui.

6.3. Metoanueckue MaTepuaJbl, ONpeaesiiolme NpoueIypy OueHuBAHUS 3HAHMM,
YMeHH i, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
(opMupoBaHusa KOMIETEHIUH

Onenka 3HaHWN OakajJaBpOB IIPOBOJMTCS C HCHOJB30BaHUEM OallIbHO-
PEUTHHTOBOM OLICHKH I10 TUCIUIUIMHE B COOTBETCTBHH ¢ [lomokeHneM o GamibHO-
pEeUTUHrOBOM cucteMe oreHku naoctuxeHui ctyaeHToB KemIlV (KemIV-MCK-
II1/1-6.2.3-2.1.6.-136 o1 26.06.2013).

Kaxnpii Bua AEATENIBHOCTU: TMOCEHIEHUE JICKIHWM, MPAKTUYECKUX 3aHSATHM;
paboTa B ayAMTOPUM; WHIMBHIYyalbHbIE paboOTHI, pedepaT, KypcoBas padoTa
OIICHUBAIOTCS OMpPEACICHHBIM 00pa3oM. [IpoMexxkyTouHasi aTTecTanus Mo JaHHOU
JTUCLHUIUIMHE — dK3aMeH / 3a4eT, BKJII0YaeT cleaytonre (GopMbl KOHTPOIS.

. MaxkcuMaJibHbII CymmapHbIit
Ne Bun geiTe1IbHOCTH KommenTapuii KoanuecTrBo -
0asn TeKyLHi 0211
Koncnekr nexuumit
R{™* | Mexmms u BBITNIOJTHEHUE 1 18 18
3aJaHUN
IIpakTuueckoe
IIpakTukym,
Texk |3AHSITHUC
R, BBIIIOJIHEHHE 1 36 36
(cemunHap/maboparopHa N
JIOMAITHUX 3aJlaHui
st paboTa)
tex | KoHTpOosbHBIE paboThl, | KoHTpOMpHAS
R3 6,5 4 26
TECTHI pabota
Cymma 80
arr | MakcuMasibHbII
R . 3auer 20
aTTeCTAIlMOHHBIA OaJlI
Koncnexr nexuuit
RlTeK Jlexius " BEITIOJTHEHHE 1 18 18
3a/1aHui
IIpaxTuyeckoe
3aHATHE Hpaicrikym,
R, BBINTOJTHEHHE 1 36 36
(cemunap/mabopaTopHa .
JIOMAITHUX 3aIaHui
s paboTa)
tex | KoHTpOspHBIE paboThl, | KonTpomsHas
R3 6,5 4 26
TECTBI pabora
Cymma 80
R*" | MakcumanbHsIii 3auer 20
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| aTTeCTAalMOHHBINA 0allI | |

3adeTHOE 3aJaHue COACPKUT ABa Bompoca. [loJMHBIM M MpaBWIBHBIA OTBET HA KaXIbIH
Borpoc oreruBaercss B 10 OamoB. JlomomHUTENbHBIE BOMPOCH! 33/al0TCS TOJIBKO MO TeMam
3a1aHUM.

Jlnst momydeHust 3a4eTa He0OXoauMo HabOpaTh 51 Oaym ¢ yueroM paboThl B CeMECTpe MpH
ycroBuu moiydenuss MuHuMyMm 10 OamoB 3a 3auer. B 9K3aMEHANMOHHYIO BEIOMOCTH
BBICTABJISICTCS JIBE OLICHKU:

® 3aYTEHO WJIM HE 3aYTEHO;

® KOJMYECTBO OAJIJIOB.

JloCTUTHYTBIH ypOBEHb O0Yy4E€HHOCTH (UTOrOBasi OTMETKA) ONpPEAEISeTCS B COOTBETCTBUU C
ITOPUTMOM, MIPUBEICHHBIM B TaOJIHIIE.

YpoBHU yCBOEHUS N
KonkpertHble aeiicTBusA
MaTepHaJia u
chOpMUPOBAHHOCTH CTYAEHTOB, CBH/AETEJIbCTBYIOLIHE
0 TOCTHKEHUH JTAHHOTO YPOBHS
€1oco00B 1eATeJIbHOCTH
[lepBbiit Pesynbrarel oOyueHus CTylneHTa HE CBUICTENBCTBYIOT 00
MenbIie 50 6ayios YCBOEGHUU MM 3JEMEHTAapHBIX 3HAHUW OCHOBHBIX BOIIPOCOB IIO
«HEY/IOBJICTBOPUTENIbHO» | AMCUUIUINHE. JlomyllieHHbIe OMMOKH U HETOYHOCTH MOKa3bIBAIOT,
«HE 3a4TEHO» YTO CTYACHTHI HE OBJIAJEIN HEOOXOAMMOW CHCTEMON 3HAHUU MO
muciumuinae. Hepoctatounas Tekymias pabota B ceMecTpe IO
OCBOCHHMIO 3HAHUI, YMEHUI Y HABBIKOB I10 JUCLHUILIMHE.
Bropou JloCcTUTHYTBIN YPOBEHb PE3yJIbTATOB OOYUYCHHS MMOKA3bIBAET,
(perpOLyKTHBHBIN) 4YTO CTYACHT 00JaJaloT HeoOXOIUMOM CHUCTEMOW 3HAHUH U
ot 51 10 65 GayuioB BJIQZICET HEKOTOPbIMU YMEHUAMHM 10 aAucuuiuinHe. CTyaeHT
«YROBICTBOPUTCIILHO» COCOOEH  MOHUMAaTh M MHTEPHPETUPOBATH  OCBOEHHYIO
(GATTCHO» uHpOpMaIMi0, YTO MOXKET OBbITh OCHOBOW  YCIEIIHOTO
(dbopMUPOBaHUS YMEHHI U HABBIKOB JJISl PEUICHUS 3a/1a4:
— BOCIIPOM3BOJUT TEPMHHBI, KOHKPETHBIE (DaKThl, OCHOBHBIE
MIOHSTHS, TEOPEMBI U OTIPEJICIICHHUS,
— MPOBOJUT MPOCTEUILINE BHIYUCICHHUS,
—  BBINOJIHSIET 3aJIaHus 0 00pa3ily (WK MO UHCTPYKIIMH).
Cnabast Texkymass paboTra B CEMeCTpe IO OCBOCHHUIO 3HAaHWA,
YMEHUI U HAaBBIKOB 10 AMCIIUIUIMHE.
Tperuit CTyneHT NEeMOHCTPUPYET 3HAHHUS Ha YPOBHE OCO3HAHHOTO
(PEKOHCTPYKTHUBHBIN ) BIQJICHUA Y4YeOHBIM MaTepuaioM U Y4YeOHBIMH YMEHUSIMHU,
ot 66 10 85 6amioB HaBbIKaMU U Cc1IocO0aMU JeATENbHOCTH MO AucUUIUIMHE. CTYIeHT
«XOPOUIO» CIocoOeH aHAIM3UPOBaTh, IPOBOJIUTH CPAaBHEHHE U 0OOCHOBAHUE
«3a4TEHO» BHIOOpAa METOJOB  pEHICHUs 3aJaHWi B  HECTaHIAPTHBIX
CUTyaIlUsX, OObsICHsIeT (DaKThl, MpaBuia, MPUHIMIBI, CIOCOOEH
MaTeMaTUYeCKH CTPOTO JT0Ka3aTh HEOOXOIWMBIEC YTBEPKIACHUS U
(bakThI.
UYeTBepThiii (TBOPUECKHIN) CTylleHT TOJHOCTBIO BIAACET MaTepPUAIOM JTHCIUILIMHBI,
ot 86 1o 100 GayoB Croco0eH HCIONb30BaTh CBEIEHUS U3 Pa3IMYHBIX HCTOYHUKOB
«OTIUYHO» JUIT  YCHENTHOTO  HWCCIEJOBAaHUS M TOWCKA PEIICHHs B
«3a4TEHO» HECTAHJAPTHBIX  CUTYallMsIX:  OPUEHTUPYETCS B  IOTOKE
MaTreMaThudeckod  WHGOpMAIMU,  ONpenensieT  MCTOYHUKU
HeoOXoauMoi  WH(OpPMALUK, COCTaBISET CXEMbl 3aJayH,
OIICHUBACT JIOTHKY PEIICHHS 3a/Jaud, CIIOCOOCH MaTeMaTHYECKH
CTPOTO JI0Ka3aTh HEOOXOIMMBIE YTBEPKIACHHS U (DaKTHI.
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Onenka KOHTPOJIbHON paboTHI.
B xonTpOnsHOI paboTte nmpeaycmoTpeHo 10 3aganuii.

CryneHty, npu HanmMCaHUHM KOHTPOJILHOW paboThl, HEOOXOJMMO MOKa3aTh: 3HAHHE METOJIOB
TEOpUU OOBIKHOBEHHBIX AM(depeHaIbHbIX ypaBHECHHH, YMEHHE HPUMEHSATh Ha IPAKTHUKE
METOABl TEOPUU OOBIKHOBEHHBIX AH(QepeHInaIbHbIX YpaBHEHHN, M alTOPUTMBbl PELICHUS
tunoBeIX Matr 3amad  (IIK 1); BmageHwe Meroqonorueil M HaBBIKAMH DPEIICHHUS HAYYHBIX H
NPaKTHYECKHX 3a7a4 ¢ omonibio auddepenuuansubix ypapaenuii (1K 3).

CTyneHTy BBICTAaBISIETCS 32 KOHTPOJIbHYIO padboTy 20-24 6aiioB, €ciau TOT MPAaBHIBHO PEIIHI
9-10 3aganuii.

CTyneHTy BBICTaBISIETCS 32 KOHTPOJIbHYIO paboTy 15-19 6annos, eciau TOT MPaBHIBHO PEIIHIT
7-8 3amaHuil.

CTyneHTy BBICTaBISIETCS 32 KOHTPOJIbHYIO padoTy 10-14 6aiios, eciau TOT MPaBHIBHO PEIIHI
5-6 3amaHuii.

CryzneHTy BBICTaBIISCTCS 32 KOHTPOJIbHYIO padoTy 0-9 6amioB, eciu TOT NPAaBUIBHO PEIIINI
MeHee 4 3amIaHuii.
1. Ouenka ntoroBoii arrectauuu (IK3aMeH).

MaxkcuMmanbHas cymMMma OajsioB UTOrOBOM arrectanuu (d9k3amena) — 40 OGamnos. [nst Toro
yTOOBI HAaOpaTh Oaibl 3a 3K3aMEH, CTYJCHTY HEOOXOAMMO OTBETHTH HA SK3aMEHE Ha BOIPOCHI
9K3aMEHAIIMOHHOTO Ouiera. DK3aMeHAI[MOHHBIN Ouier no audQepeHuuanbHbIM U pa3HOCTHBIM
YPaBHEHHSIM BKIIOYAaeT B ceOs 2 TEOpPETHYECKHX BOIPOCa W JIBE 3a4a4yd. JlONMOJHHUTEIbHBIC
BOIPOCHI 33Jal0TCS KaK JUIsd YTOYHCHUS 3HAHUN CTYJCHTA IO BOMpOcaM OwiieTa, Tak M IS
BBISICHEHHS OOIIMX NPECTAaBICHUI CTyIEHTa M0 BceMy Kypcy auddepeHINaIbHbIX YPaBHEHHA.

CryneHty, npu cllaue TEOpEeTHUECKOro Marepuana, Heo0X0AUMO NOKa3aTh. 3HAaHHE METO/I0B
TEOPHH OOBIKHOBEHHBIX U QPEpEeHINATbHBIX YpPaBHEHUH, YMEHHE NPUMEHATH Ha IPAKTHKE
METOAbl TEOPUU OOBIKHOBEHHBIX AH(QepeHInaIbHbIX YpaBHEHUH, M alTOpPUTMBbl pPELICHUs
THIIOBBIX MaT 3aJa4 ; BIaJCHUE METOI0JIOTMEN U HABBIKAMM PEIECHUS HAYYHBIX U MPAKTHYECKHUX
3aJa4 ¢ MOMOUIbI0 T (epeHIHATBHBIX YpaBHEHU.

/. IlepeyeHb OCHOBHOM U JONOJHUTEIbLHOM Y4eOHOM JIUTEPATYPHI,
HEe00X0AMMOM IJIsl OCBOEHUS TUCUMILJIMHBI (MOTYJIs1)

@) OCHO8HaA yyeOHasA Tumepamypa:

1. C6opHuk 3apay no anddepeHumansbHbIM YpaBHEHUAM UM BapyvaLVMOHHOMY WCUYUCIIEHMIO.
[OnekTpoHHbIN pecypc] — 3AnekTpoH. gaH. — M. : spgatenbcTtBo "flabopaTtopua 3HaHun", 2015.
— 222 c. — Pexum pgocTtyna: http://e.lanbook.com/book/70710 — 3arn. ¢ akpaHa.

2. bubukos, H0.H. Kypc oObikHOBeHHBIX muddepeHnmanbapix ypaBHenuii/ FO.H. bubukos.
CIIo.: JlaHp, 2011. Touka JIOCTyma:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1542

3. bopucos, B. I'. UucnenHoe wuccienoBaHUE MOJCIBHBIX 3a/lad BHENIHEH OallMCTUKA U
HEeOECHOW MeXaHWKU [DIIEKTPOHHBIM pecypc| : JJIEKTpOHHOE Yy4eOHOoe mocobue (TEeKCTO-
rpadpuueckue yueOHbie marepuansl) / B. I'. BopucoB ; Kemeposckuii roc. yu-t, Kadenpa
muddepeHIMaTBHBIX ypaBHEHUH. - DNeKTpoH. AaH. (2,2 M6). - Kemeposo : Keml'VY, 2014. - 1 3.
ont. nuck (CD-ROM) http://edu.kemsu.ru/res/res.ntm?id=15206

4. Anppees, A. H. U30Opannsie rnaBel Teopuu auddepeHnnanbHbix ypaBHeHui [Tekcr] :
yuebHoe mocobue / A. H. Anapees ; KemepoBckuii roc. ya-T. - Kemeposo : [6. u.], 2012. - 111 c.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=44307

0) Oononnumenvhasn yueonasn 1umepamypa:

1. ®ununmnos, A. ®. CoopHuk 3anad 1o aAuddepeHnanbHbIM ypaBHEHUIM: [cO. 3amay uid
By30B] / A. @. @ununmnos. - M.; MxxeBck: PerymnspHas u xaotnueckas tuHamuka, 2005. - 175 c.
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1542

2. MarBeeB, H.M. COopHHMK 3a1a4 ¥ YHOpa)XHEHHH MO OOBIKHOBEHHBIM AupdepeHInaTbHbIM
yYpaBHEHMSIM [ DJEKTPOHHBIN pecypc] : . — DnekrpoH. man. — CII6. : Jlans, 2002. — 432 c. —
Pexum nocryna: http://e.lanbook.com/books/element.php?pll id=533 — 3aru. ¢ skpana.

8. [lepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM
cetu «MHTEepHET? (HaJIEe — ceTh «AHTEPHET»), HEOOXOAUMMBIX JIJIAA
OCBOCHHUS JUCHUILIUHBI (MOLYJIA)

www.mathnet.ru — obriepoccuiickuii MaTeMaTH4eCKHi TIOPTAT,

http://e.lanbook.com/books/?p_f 1 temp id=18&p f 1 65=917&p f 1 63=&p f 1 67= -
AIEKTPOHHO-OMOINOTEYHAs CUCTEMA, U3/1aTeNbCTBO «JIaHbY;

www.elibrary.ru — mayuHnast 5ieKTpoHHast OMOIMOTeKa;

www.lib.mexmat.ru — snekTponHast 6MOIMOTEKa MEXaHMKO-MaTeMaTHueckoro (akyabrera MI'Y;
http://www.newlibrary.ru/genre/nauka/matematika/kompyutery i_matematika/ - smexkrponuas
OuOJIMOTEKA 110 MATEMATHKE,
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&I|_op=viewlink&c
1d=2720 — deaepanbHBIA TOPTAT POCCUHCKOIO MPOGECCHOHATBLHOI0 00pa30BaHUs:
MaremaTrKa ¥ €CTECTBEHHO-HAydYHOE 00pa30BaHUE;

9. MeToauyeckne yKkazaHus JJi1 00y4aOIIHUXCH M0 OCBOEHUIO
AMCHMILINHBI (MOXYJIA)

K coBpemeHHOMY cnenMaincTy OOLIECTBO MPEABSBISAET JOCTATOYHO IIMPOKUN IepedyeHb
TpeOOBaHUH, Cpeau KOTOPBIX HEMAJIOBKHOE 3HAYCHHWE HMMEET HaJIW4Yhe Y BBITYCKHUKOB
OIpENIeNIEHHBIX CIIOCOOHOCTEH M YMEHHs CaMOCTOSTENIbHO JOOBIBaTh 3HAHUS M3 PA3IMUHBIX
UCTOYHUKOB, CHCTEMATH3UPOBATh TOIYYECHHYIO WH(GOpPMAIHIO, JaBaTh OIEHKY KOHKPETHOMH
¢unaHcoBol cutyaruu. @opMupoBaHUE TAKOIO YMEHHS MPOUCXOJUT B TEUEHHE BCEro mepuoja
o0y4YeHHsT Yepe3 ydJacTHE CTYICHTOB B IMPAKTHUECKUX 3aHITHSAX, BBITOJHEHHE KOHTPOJBHBIX
3aJaHiii, HaNMCaHUE KYpPCOBBIX M BBINYCKHBIX KBaJM(PHUKAIMOHHBIX pabor. IIpu sTOM
camocTosiTeNlbHas paboTa CTYAEHTOB WIPaeT pEUIaoIIyld pOjb B XOJE BCEro Y4eOHOro
nporecca.

9.1. CoBeTbl 110 NJIAHUPOBAHMIO U OPTAHM3AIMH BPeMEHH, He00X0AUMOT0 /ISl U3yYeHHs
AUCHUILVINHBI. PekoMeHayeTcs clieqyomuM 00pa3oM OpraHu30BaTh BpeMsl, HEOOXOAUMOE IS
W3YYEHHUS JUCLIUILINHBL:

W3ydyeHrne KOHCHEKTa JIeKIMU AUCUUILINHBL «/IuddepenHnmanbupie ypaBHEHUS» B TOT Ke
JieHb, noce jekuun — 10-15 MunyT.

V3y4eHne KOHCTIICKTA JISKIIMH 3a JIeHb Tepej caeayromnien aexnueid — 10-15 MuHyT.

N3yueHne TeopeTHIeckoro Marepruaia no yueOHUKY U KOHCIIEKTY — 1 yac B HeJlelo.

[TonroroBka K MpakTUYECKOMY 3aHATHIO — | yac.

Bcero B Henemo — 3 yaca 25 MUHYT.

9.2. OmnmcaHue 1OC/IEI0BATEIbHOCTH [eHCTBMIl CTyldeHTa («CLEHApPUH H3y4YeHMs
AMCUUIJIMHBIY).

[Tpy M3ydyeHUn TUCLUIUIMHBI OYEHBb IOJIE3HO CaMOCTOSITENIBHO M3Yy4aTh MaTepuall, KOTOPbII
elle He MPOYUTaH Ha JIEKLUHU, HEe IPUMEHSUICS Ha MPAKTUYECKOM 3aHATUU. Toraa jgekuus Oyner
ropasfo noHsatHee. OHAKO Jerde Npu U3y4EHUH Kypca ClIeI0BaTh M3JI0KEHUIO Marepuaia Ha
nekuuu. s MOHMMaHUs MaTepualla U KayeCTBEHHOTO €ro YCBOCHMSI PEKOMEHIYeTCs Takas
MOCJIEN0BATEIBHOCTD IEMCTBHIA:
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1. Iocne mpociymuBaHUS JEKIMH W OKOHYAHUS Y4YEOHBIX 3aHSATHH, MPH TOATOTOBKE K
3aHATHSAM CIENYIOLIEro JHfA, HY)KHO CHadaja IPOCMOTPeTb M 00JyMaTh TEKCT JIEKIIMH,
npociymanHoi ceroans (10-15 munyr).

2. Ilpu MOArOTOBKE K JIEKLIMU CIEAYIOLIEro JHs, HYXKHO NPOCMOTPETh TEKCT MpeAblayIei
JeKIMH, TIOAYyMaTh O TOM, Kakas MOXeT ObITh TeMa cienyromei sekuuu (10-15 Munyr).

3. B Teuenme Hexenu BweIOpaTh BpeMsa (l-yac) nams paboOTBl € JUTEPATYpOd MO
Qg depeHInaIbHBIM U PAa3HOCTHBIM YPAaBHEHHUSM B OMOINOTEKE.

2. Ilpu NMOArOTOBKE K IPAKTUYECKHM 3aHATHUAM CIEIYIOLIEro IHs, HeoOXOIUMO CHayaja
IPOYNTATh OCHOBHBIC MOHATHUS M TEOPEMBI MO TEME JOMalIHero 3anaHus. [Ipu BBHIOIHEHUH
yIOpaXHEHUs WIM 3aJaud HY)XHO CHauyala IOHATb, 4YTO Tpedyercs B 3ajJade, Kakol
TEOPETUYECKHI MaTepual Hy>KHO UCIIOJIb30BaTh, HAMETUTb IJIaH pelleHus 3anaun. Eciu 310 He
Jlano pe3ynbTaTtoB, M Bbl chemanu 3agauy «mmo oOpasly» ayIuTOpPHOM 3ajaud, WM U3
METOAMYECKOTO TOCOOMs, HYXKHO IIOCIIE pEIICHUs TaKOW 3ajadd 00JyMaTh XOJ pEIIeHHs U
ONpoOOBaTh PEIIUTh AHAJOIMYHYIO 337]a4y CaMOCTOSITENbHO.

9.3. PexomMeHgauuMu N0 HCHOOJb30BAHHI0 MATEPHAIOB Yy4eOHO-METOIHYECKOIo
KOMILIeKca.  PexomeHmyeTcs  HCIONB30BaTh  METONMYECKHE  yKa3aHUs 10 Kypcy
mudQepeHnaIbHbIX  YpaBHEHHH, TEKCT JEKIUH mpemogaBarens (€cld OH HUMEETCs).
PexoMeHryeTcss MCIONb30BaTh 3JIEKTPOHHBIE yYEOHO-METOAMYECKHE ITOCOOUSI IO PEUICHUIO
3amad 1o AupHepeHInaIbHBIM U Pa3HOCTHBIM ypPaBHEHUSM, UMEIOIUEcs Ha (PaKyIbTeTCKOM
cepBepe.

94. Pexomenmanuu mo padore ¢ JjaurTeparypoil. Teoperwyeckuii marepuayn Kypca
CTaHOBUTCA 0oJiee MOHATHBIM, KOTJA JOMOJHUTEIHHO K MPOCIYIIMBAHUIO JIEKIIUA U U3YYECHUIO
KOHCIIEKTa, H3y4YalOTCsl ¥ KHUTH MO MeTodaM TuddepeHIralbHbIX ypaBHEeHUH. JluTepatypy mo
Kypcy nuddepeHIMaNbHbIX ypaBHEHUN peKoMeHAyeTcs u3ydarb B Oubnuorteke. Ilonmesno
UCIIOJIb30BaTh HECKOJIBKO Y4eOHHMKOB 1O audepeHIMaIbHBIM U Pa3HOCTHBIM ypPaBHEHUSIM.
OpnHako jerye OCBOMTH KypC MPUACPKHUBASCH OJHOTO yueOHMKa U KOHcrekTa. PekoMmenayercs,
KpOME <«Bay4YMBaHH» Marepuayia, JOOUTHCS COCTOSHHUS IOHUMAHHS W3y4aeMOW TEMBI
muciuminHel. C ATOM IIeNbI0  PEKOMEHJYeTCsl TOCie U3Y4YEeHHUsS OuepenHoro maparpada
BBITIOJIHUTh HECKOJBKO MPOCTHIX YIPaXHEHUN Ha JaHHYIO Temy. Kpome TOro, o4eHb MOJIE3HO
MBICTIEHHO 33/1aTh ce0e ClIeqyIoIIre BOMPOCH (M MOMpoOoBaTh OTBETUTH Ha HUX): O ueM 3TOT
naparpad? Kakue HOBbIE MOHSTHS BBEIEHBI, KaKOB WX CMbICI? CKOJBKO TEOPEM B 3TOM
naparpade U KakoB UX CMBICI «CBOMMH CJIOBaMH», OyIeT JU BepHA T€OpeMa, €Clid OMYyCTUTh
HEKOTOphIE ycloBHUS B ee QopmynupoBke? JokazarenbcTBa T€OpeM ClENyeT HE 3ayuuBath, a
«moHATE». C 3TOH Lebl0 peKOMEHAYETCS 3amucaTh HACH JO0Ka3aTelbCTBA, COCTABUTH IUIAaH
JIOKa3aTelIbCTBa, TMOMPOOOBATH JIOKAa3aTh TEOPEMY CaMOCTOSITENIBHO, MOXET OBITh JPYTUM
CrocoOoM, CpaBHUTH JI0OKA3aTE€IbCTBO TEOPEMBbI B KOHCIEKTe W B yueOHuKe. [lpu u3yueHumn
TEOPETHUECKOT0 MaTepralia BCera HYy)KHO PUCOBATh CXEMBbI HIIA TPauKH.

9.5. CoBeTbl 10 NOATOTOBKE K IK3aMeHY. J[OMOJIHUTENFHO K U3YYEHHIO KOHCIIEKTOB JIEKIIUU
HEOOXOUMO I0JIb30BAThCA YUYEOHHKOM IO AU(QPepeHInanbHbIM U Pa3HOCTHBIM YpPaBHEHUSIM.
Kpome «3ayunBaHus» MaTepualia dK3aMeHa, OY€Hb BAaXXHO JOOUTHCS COCTOSHUS TOHMMAaHUS
U3Y4aeMbIX TeM IUCHUIUIMHBL. C 3TON LENIbI0 PEKOMEHAYETCS IOCIEe U3YYEHHUS OYEepeTHOTrO
naparpadga BBIIOJIHUTh HECKOJIBKO YIPaKHEHUH Ha JAaHHYIO0 TeMy. Kpome Toro, oueHb moje3Ho
MBICJICHHO 3a7aTh ce0e CIEeMYIoNIe BOMPOCHI (M MOMpoOOBaTh OTBETUTH HA HUX): O 4eM 3TOT
naparpad? Kakue HOBble TOHATHS BBEICHBI, KaKOB HMX CMbICH? CKOJBKO TEOpPEM B 3TOM
naparpade ¥ KakoB UX CMBICI «CBOMMH CJIOBaMH», OyJIeT JU BepHA TEOpeMa, €ClIH OMYCTHUTh
HEKOTOpbIe ycioBUs B ee popmynupoBke? JlokazaTenbCcTBa TEOpEM cielyeT He 3ayduBaTh, a
«1oHATE». C 3TOH LeNbl0 peKOMEHAYETCsl 3amMcarh HAEH0 J0Ka3aTelbCTBA, COCTABUTH IUJIaH
JI0Ka3aTeibCcTBa, MONpoOOBaTh J0Ka3aTh TEOPEMY CaMOCTOSATENIBHO, MOXKET OBITh APYrHM
CIocoOOM, CpaBHUTH JI0KA3aTEIbCTBO TEOPEMBbl B KOHCIEKTe W B yueOHuke. [lpu usyueHuun
TEOPETUYECKOTr0 MaTepraia BCerjaa Hy>KHO PUCOBATh CXEMbI MJIH IPpaduKH.

[Ipy MOArOTOBKE K HK3aMEHY HYXHO H3YYUThb TEOPHUIO: OINpEAENCHUS BCEX MOHATUH U
(GOpMYITMPOBKH TEOPEM 0 COCTOSHUS NMOHMUMAHUS MarepHuaja U CaMOCTOSTENIbHO PELIMThH 10
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HECKOJIbKY THIIOBBIX 3a7ad U3 Kaxaou Tembl. [lpu permieHun 3amad Bcerga HEOOXOIUMO YMETh
rpaduyecKky HHTEPIPETUPOBATH METO PEIICHUS.

0.6. VYkazaHuss N0 OpraHu3amuu padoTbl ¢ KOHTPOJBbHO-H3MEPHUTEIbHBIMHU
MaTepHuaJiaMu, N0 BBINOJHEHUIO TOMAIIHUX 3aanuid. [Ipy BeIMOIHEHNN TOMAITHUX 3aJJaHUu
HEOOXOJUMO CHayajla MPOYUTATh OCHOBHBIC MOHATHS U TeopeMbl Mo TeMe 3amanus. [lpu
BBITIOJIHCHUH YHPAXHCHUA WUJIK 3a/la4X HYKHO CHadalla IOHATb, 4YTO Tp€6y€TCSI B 3a1a4c, Kakoi
TEOPETUUECKHI MaTepuan Hy)KHO MCIOJIb30BaTh, HAMETUTH IUIaH perleHus 3agaud. Eciu 31o He
Jano pe3ynbTraTtoB, M Bl chemanu 3amauy «mo o0Opasiy» ayaIuTOpPHOM 3alaud, WIH U3
METOJIMYECKOr0 MOCOOMS, HY)KHO IIOCJE PELIeHUs TakoW 3agaud 00JyMaThb XOJ pEIIeHUs U
onpoOOBaTh PELINTh AHAJOTUYHYIO 33]]a4y CaMOCTOSITENIBHO.

10. Ilepevyenb nHGPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH
OCYILIEeCTBJICHUH 00Pa30BATEeJILHOIO NMPOLECcCa MO AUCHHUILUIHHE
(MoayJ110), BKJIKOYas NepevyeHb MPOrPaMMHOI0 odecneyeHus: u
HH(GOPMATMOHHBIX CIIPABOYHBIX CHCTEM (1pu HeoOXooumocmu)

Microsoft Office 2010 (www.microsoft.com) — nunen3us KemI['V.

Internet explorer, unu npyroit Be0-Opay3ep

Jlexnu ¢ IpUMEHEHUEM MYJIbTHMEINHHBIX MaTEPHAIIOB.

ONeKTpoHHAsT TMoYTa [JI1 TPOBEJACHUS NUCTAHIIMOHHOTO OOydYeHUs |
KOHCYJIbTAIIHM.

5. Skype B ayn. 2206B nnsi KOHCyNIbTaIlUid CO CTYJIEHTAMH, MO COCTOSHUIO
3JI0POBbHSI HE HMEIONITUMHU BO3MOXHOCTH TTOCEIIATh 3aHATHS.

6. KommnbloTepHble KIacchl ¢ IporpaMHbIME TpoaykTamu Maple, Maxima nns nposenenus
MPAKTUYECKUX 3aHSATHI.

W

11. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BbI,
HEOBXOJIUMOM AJIs1 OCYIECTBJIEHUSA
OBPA3OBATEJIBHOI'O NPOLECCA 11O AUCIUIIJIMHE

[Ipy mnpoBeneHUH JIEKIMOHHBIX M CEMHUHAPCKUX 3aHITUUA HCIOJB3YHOTCS
MYJIbTUMEIUNHBIE CPEICTBA, KOMIBIOTEPHBIE KJIACCHI, MHTEPAKTUBHBIE JOCKH, a
TaK kK€ KJIaCCHYEeCKoe yueOHoe 000pyAoBaHue: KaOMHET METOJUKH TP aBaHus,
000pyZIOBaHHBIN TOCKOW, MHCTPYMEHTAMH, Pa3aTOYHBIM MaTepUaIoM, Y4eOHOU U
METOAMYECKON JINTEPATYPOU, IEPUOAUYECKOMN JTUTEPATYPOU T10 MPEIMETY.

Jist mpoBeneHus 3aHATUN JICKIMOHHOTO THUMA TpeaiararoTcs HaOOpbl
JIEMOHCTPALIMIOHHOTO o0opynoBaHus u y4eOHO-HATJISTHBIX ITOCOONH,
oOecrieunBaOIIMe TEMaTHYECKUE WIIOCTPAIIMH, COOTBETCTBYIOIME paboueit
MporpaMMe AUCUUTIINHEI.

IToMemmenuss 1yt CaMOCTOATENIBHOM pPabOThI 00YYaKOIIMXCS OCHAIIEHBI
KOMITBIOTEPHON TEXHUKOU ¢ MoJKIoYeHreM Kk cetd "MHTepHer" u obecneyeHnem
JIOCTYTa B AJIEKTPOHHYI0 HH(POPMAIMOHHO-00pa30BaTEIbLHYIO CpEly OpraHU3alIvu.

Conepxanve y4eOHOM NUCIUIUIMHBI IPEICTaBICHO B ceTu MIHTEpHET.

Hayunas onoImoTexka KemIY oOJazaer JIOCTAaTOYHBIM VIS
00pa30BaTeILHOTO MPOIIECcCca KOJIMYECTBOM IK3EMIUISIPOB YUEOHOU JTUTEpaTyphl U
HEOOXOJAMMBIM MHHHUMYMOM TE€PUOJUYECKUX W3MAaHUA [JIT  OCYIIECTBICHUS
METOJIMYECKOr0 M HAy4YHO - MCCIIEIOBATEIbCKOro mpouecca. IMerTcs OCHOBHBIE
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OTCUECTBEHHBIC aKAJIEMUYECKHE ¥ OTPACICBbIe HAYYHBIE U METOAUYECKHUE
KypHaIIbl, KAOMHET METOJIMKH TIPETIOaBaHMsI MaTeMaTUKH, OCHAIICHHBIN y4eOHO-
METOJIUYECKON JTUTEPATypPOl U CpeCTBAMHU O0yUCHUSI.

DNEeKTpOHHO-OMONIMOTEYHbIE ~ CUCTEMbI  (RJIEKTPOHHAss  OmOIMOTEKA)
uznatenbeTBa «JlaHby u «YHUBepcuTeTckas Ombnmoreka onliney, 37MeKTpOHHAs
nHPOPMaIMOHHO-00pa3oBaTeNbHas cpeia 00eCIIeunBalOT OTHOBPEMEHHBIN TOCTYII
HE MEHee 25 MPOIIEHTOB 00YyJaroIIMXCs TI0 IporpaMMe OakaiaBpuara.

12. UHBIE CBEJEHHUSA U (MJIN) MATEPHUAJIBI

12.1. Ocobennocmu peanuzayuu OUCUUNIUHBL 011 UHBAIUOO08 U JIUY C
02PAHUYEHHBIMU 803MONCHOCHAMU 300D08bA

B mpouecce uzydeHus: TUCHUIUIMHBI U OCYIIECTBICHUS MPOLEAYP TEKYIEro
KOHTPOJISI YCIIEBAEMOCTH U MIPOMEXKYTOYHON aTTECTAlMU JUIL C OrPAHUYEHHBIMU
BO3MOYKHOCTSIMU 3JI0POBBSI NMPUMEHSAIOTCSl aJalTUPOBaHHBIE (OPMBI OOyUYEHUS C
y4€TOM  HHJMBHIYaJbHBIX  ICHUXO(PU3UOIOTHYECKUX  ocobeHHocTel. Ilpu
onpenesieHuy (HOpM TMPOBEICHHUS 3aHATUA C  OOyYaroIMMUCA-UHBAIUIAMU
VUYUTBHIBAIOTCS PEKOMEHJAIMU JaHHBIE MO pe3yJbTaTaM MEIUKO-COLMaTbHOM
AKCHEPTU3bI, COJACpP)KAIIMECS B WHAUBUIYAIbHON MpoTrpaMMe peaduIuTaluu
WHBaJIN/1a, OTHOCUTEIHLHO PEKOMEHI0BAaHHBIX YCIOBUU U BUIOB TPy/a.

[Ipu HeoOXoaMMOCTH OOy4arluecss W3 4YWCiIa WHBAIMAOB MW JIMI C
OTPAHUYCHHBIMH  BO3MOXKHOCTSMH  3JI0POBBSI  MOJB3YIOTCS  CIELHATbHBIMU
pabouMMK MeCTaMH, CO3JIaHHBIMH C Y4Y€TOM HapylIeHHBIX GQYHKIMA U
OTPaHUYEHUN KU3HUEATEIIBHOCTH.

s tuy ¢ napywenuem 3penus (Cenvlx u ciabosuosuyux):

— cHOenualu3upoBaHHOE cTanmoHapHoe pabouee mecto DnCUC 201;
— CHenualM3upoBaHHOE cTalroHapHoe pabouee mecto DnCUC 221;
— cnenuanusupoBanHoe MoouiabHoe Mecto DnMHOT 301;

— mnpuntep bpaitns (+110 nns Tpancnsiiuu Tekcta B mpudt bpaitns).

s auy ¢ napywenuem cayxa:

— cucrtemMa MH(pOpPMaMOHHas i crabocnpimanux cranuonapHas «Mcrok» C-
11;

— OecrpoBoiHas 3BYKO3aIUChIBAIOLIAs anmnaparypa KOJIJIEKTUBHOTO
noJib30BaHus: paauokiacce (paauoMukpodon) «Coner-PCM» PM-3.1.

Jna nuy ¢ napywenuem onopHo-08UcamenbHo20 annapama.

— KOMIBIOTEPHBIN CTOJ ISl JIUI] C HAPYIICHUSIMUA OMTOPHOABUTATEIbHON CHCTEMBI
C DJIEKTPONPHUBOJIOM;

— KJIaBHATypa C HAKIAJAHOM U C KHOIIOYHOW MBIIIKOW C PAaCIOJIOKEHUEM KHOIIOK
CBEpXYy AKKOpI;

— OecnpoBoaHas MbIb Tpekoou mis [TK Logitech M570;

— KJIaBHATypa C JHKOWCTUKOM JIJIsl BRIOOpA KIIABUIIIM HA IIBETOBOM IIOJIE.

Oco0eHHOCTH TIpollecca U3yUYeHUS TUCIUIUIMHBI U OCYIIECTBICHUS TPOIEYP

TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllH !
s nuy ¢ napywenuem 3penuss 3alaHUSI U UHCTPYKUHUH 0 WX BBITOJTHEHUIO
MPEAOCTABISIOTCS ¢ YKPYIMHEHHBIM IIPUMTOM, JIJIS CIAETBIX 3aaHus 0(POPMIISIIOTCS
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penbedHO-ToUeuHbIM MmIpUGTOM bpaiinsg uiau B BHUIE 3IEKTPOHHOTO TOKYMEHTA,
JOCTYIIHOT'O € MOMOUIbIO KOMIIBIOTEPA CO CHELMAIU3UPOBAHHBIM IPOrPaMMHBIM
o0ecrieueHneM sl CIIENbIX, JMOO 3aduThiBalOTCS UM. llpu HeobxoammocTu
o0ecrnieunBaeTcs MHANBUyaIbHOE paBHOMEpPHOE ocBelleHne He MeHee 300 ok,
IPEIOCTABIIAECTCS  YBEIMYMBAIOIIEE YCTPOMCTBO, a TakKe BO3MOXKHOCTb
UCIIOJIb30BaTh COOCTBEHHOE YBEJIMYMBAIOLINE YCTPOHCTBO.

s auy ¢ Hapywenuem ciyxa MTUIAKTAYECKUN Matepual (ciaaia-npe3eHTaIuu
JeKIUN, 3aJaHusl W WHCTPYKIUU K UX BBINOJHEHHUIO) MPEIOCTABISAIOTCS B
NUCBMEHHOM  (QopMe WM  3JEKTPOHHOM  BUAE HpU  HEOOXOJAMMOCTH.
OOecnieunBaeTcsl HaJIM4YME 3BYKOYCHJIMBAIOIIECH ammapaTypbl KOJUIEKTUBHOTO
M0JIb30BaHUS, npu HEO0OXOTMMOCTH CTyJIEHTaM IIPEI0CTaBISAETCSA
3BYKOYCHJIMBAIOILAS aIapaTypa WHAWBUTyAIBHOTO MOJIb30BAHHUS.

Hna nuy ¢ masxcenvimu HapyuwieHUusMU pedu TEKYIUA W MPOMEKYTOUYHBIN
KOHTPOJIb IPOBOJATCS B MUCbMEHHOH (opMe.

[Tpu HEOOXOAUMOCTH AUYA C HAPYUWEHUAMU OBULAMENbHBIX (DYHKYUL HUHCHUX
KOHeuHocmell TUCbMEHHbIE 3aJaHHsl BBINOJHAIOTCS JAUCTAaHUUMOHHO, MPU ITOM
B3aMMOJIEUCTBUE C IIpenojasaresieM ocyuectsisiercs yepe3 DMOC; nekuuun u
IPAaKTHYECKUE 3aHATUA B aynuTopusx 8 u 2 kopmycos KemI'VY.

Jna nuy ¢ mapywienusmu 08ucamenvublX QYHKYUl 6epXHUX KOHeYHOCmeu Ulu
omcymcmeuem 6epxXHUX KOHeyHocmel THUCbMEHHbIE 3aJaHMsl BBIIOJIHSAIOTCA
JUCTAaHIMOHHO, MPU 3TOM B3aUMOJIEHCTBUE C MPENOAABATEIEM OCYLIECTBISAETCS
yepe3 DUOC; sk3ameH caa€Tcst B ycTHOM hopme.

[Ipy HEOOXOAMMOCTH JHIy C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 310POBbS
IPEIOCTABIISACTCA JIOMOJHUTENIHOE BpEMs I BBINOJHEHUS 3aJaHud M cAadu
sK3aMeHa/3auéTa, Ho He Oosee yeM Ha 0.5 gaca.

CrTyneHTbl ¢ OTpaHUYEHHBIMUA BO3MOXKHOCTSMHM 3[I0POBbsSI CAAIOT SK3aMEH/3a4ET
B OJHOW ayJAMTOPUU COBMECTHO C MHBIMHU OOYYAarOUIMMHUCS, €CJIM 3TO HE CO3/aeT
TPYAHOCTEHN AJIsl CTYJEHTOB MIPH caue dK3aMeHa/3a4uéra.

CTyleHThl C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3[I0POBbSI MOTYT B IIPOLIECCE
OoOydeHHusT M TPOXOXKIEHUS TEKYIIEro M HUTOTOBOTO KOHTPOJS  IMOJb30BAThCS
TEXHUYECKUMHU CPEACTBAMH, HEOOXOAUMBIMHU UM B CBSA3M C UX WHIAUBUAYATbHBIMU
OCOOECHHOCTSIMH.

JlomyckaeTcsi IpUCYTCTBHE B ayJUTOPUM BO BpEMs ClayM HK3aMeHa/3auéra
accucTeHTa U3 uucina padorHukoB Kem['Y unu mnpuBiEUEHHBIX — JIHI,
OKa3bpIBAIOMIMX CTYIACHTaM C OTPAaHWMYEHHBIMH BO3MOXXHOCTSIMH  370POBbSI
HEOOXOUMYI0O TEXHHUYECKYI0 TOMOIIb C YYETOM WX HWHAWBHIYaTIbHBIX
ocoOeHHOCTe! (3aHATh padodee MECTO, NMEePEeIBUTaThCs, MPOUYUTATh U O(DOPMUTH
3a/laHue, oOmarbes ¢ mpenogaBateiasiMu). OcoOble YCIOBHUS MPEAOCTABIISAIOTCS
CTYACHTaM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS Ha OCHOBaHHH
3adBJICHUS,  COJEp)Kallero  CBEACHHA O  HEOOXOAMMOCTH  CO3JaHHUA
COOTBETCTBYIOLUX CIIEHUATbHBIX YCIOBUH.
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CocTraBurteln. Kydep H.A,, a.¢.-M.H., npogeccop kadeapbl GyHAAMEHTAILHOI MATEeMAaTHKH

(pamunus, unuyuanet u 0ondcnocmos npenodasamens (ei))
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