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1. llean u 3a7a491 0CBOEHUS AUCIHUTLIMHBI
Ilenp ocBOCHUS TUCIIUILINHEI:
- U3y4YeHHWE OCHOB TEOPUU ¥ AHATUTHYCCKUX METOJOB PEIICHUS OOBIKHOBEHHBIX
nuddepeHuaIbHbIX YpaBHCHHUH;
- pyHIaMEHTaIbHas TIOATOTOBKA B 00s1acTh AU GepeHInanbHbIX YpaBHEHUH;
- opMupOBaHUE MATEMATUYECKON KYIBTYPBI Oy IyIIEro CIeIHaInuCTa;
- OBJIAJICHUE COBPEMCHHBIM ammapaToM OOBIKHOBEHHBIX IU(PepeHIIMaNbHBIX ypaBHCHUN B
PEIICHUH 3a71a4 ¥ UX TPUMEHEHUHU B MMPAKTHUECKOU JIEATECTLHOCTH.
3amaun OCBOCHUS TUCITUTLINHBI:
- chopmupoBats 3HaHUS 0 MeToaX MU PepeHIInaTbHBIX YPaBHECHUH
- I3YYUTHh OCHOBHBIC YTBEPKJICHUS U TEOpEeMbI TU(PPEPEeHIINATBHBIX YPABHCHHUIA;
- YCBOHUTH CHOCOOBI HCIOJIb30BaHUS METOJOB AU(EpeHINaNbHbIX YpaBHEHUN NpPU PEIICHUU

IMPUKIAAHbIX 3a/1a4.

2. Mecto nucunniimusl B ctpykrype OIIOIT BO

Hucuunnuna «/uddepenimanbupie ypaBHEHUS» OTHOCHTCS K O0S3aTeNbHON YacTu
broka 1 mo nanpapnenuro noaroroBku 01.03.02 — I[pukiagnas matemaTvka U MH(pOpMaTHKA
npoduib «[IpoexkTrpoBaHuE CUCTEM UCKYCCTBEHHOTO MHTEIIJIEKTA.

Juctumummaa «/{uddepernmansabie ypaBHCHHS» U3JIaracTcs Ha 0a3e MaTeMaTHYECKOTO
aHaynu3a, aredpsl, Teopun GYyHKIUN KOMILJIEKCHOTO nepeMeHHoro. [lonydyaemble 3HaHUS JeKaT
B OCHOBE MAaT€MaTH4YeCKOro OOpa30BaHMs, HEOOXOAMMBI AJisi MOHMMAaHHUS M OCBOEHHUS psjia
MaTeMaTUYECKUX HAYK U UX TPUIIOKCHU.

[Tonyuaemble 3HaHUS JIeKAT B OCHOBE MaTEMaTHYECKOro OOpa3oBaHMs, HEOOXOIUMBI
JUIsl TOHMMAaHUSl 1 OCBOCHUS PsiIa MATEMATUUECKUX HAYK M UX MPUIIOKEHUH.

Ha 3HaHusAx, yMeHMSX U HaBbIKaX, NPUOOPETEHHBIX B XOJA€ U3YYECHHUS Kypca
«Iuddepennmanbapie ypaBHEHUs» O0a3UPYIOTCS TaKue UCHMIUIMHBI KakK «YpaBHEHUS C
YACTHBIMHU TPOU3BOJIHBIMIY, «YPaBHEHUS] MATEeMAaTHUYECKON (PU3UKN», «YHUCIEHHBIE METOJbI».
[TomydeHnHble 3HaHHUS BOCTPEOOBAHBI B MAaTEMaTHYECKOM MOJETUPOBAHUU, MPHU BBITOJIHEHUU

KYPCOBBIX U BBIITYCKHBIX KBaJ’II/I(l)I/IKaI_[I/IOHHBIX pa60T.

3. TpeboBanus K pe3yJibTATaM OCBOCHHUS COJEPKAHUA IUCHUTINHbBI
[Iponecc u3yyeHHs AUCLUILTMHBI HAlpaBjieH Ha (OPMHUPOBAHUE JIEMEHTOB CIEAYIOMINX
komnereHMii B coorBeTcTBUM ¢ PI'OC BO um OIIOII BO no paHHOMY HampaBlIEHUIO
MOJITOTOBKHU:

odomenpodeccnonaabubix (OIIK):



Koanl Conep:kaHue yHMBepPCaJIbHBIX KOMIIETeH MM

CnocobeH npuUMEHATh (yHAAMEHTaJbHbIE 3HAHMS, TOJIY4YeHHbIE B 00JacTu
OIIK-1 | matemarnueckux W (WJIM) €CTECTBEHHBIX HAyK, H HCIOJIb30BaTh HX B
npodeccruoHanbHON ASITEIbHOCTH

B pesysbrare 0OCBOCHUS IUCIUILTUHBI CTYICHT JIOJDKEH:

3HaTh: TEOPETHYECKHE OCHOBBI METOJIOB HWHTETPHpOBaHUs AuddepeHInaIbHbIX
YpaBHEHUU U CHUCTEM, KA4ECTBCHHYIO TEOPHUIO MU HEPECHIINATHHBIX YPABHCHHM.

YMeThb: pemiath OCHOBHBIC, MOJCIBHBIE YPaBHEHHS, Kypca OOBIKHOBEHHBIX
i QepeHIMaIbHbIX  YPaBHEHWH;  HAXOAWTh  pEIICHHE  CHCTeM  OOBIKHOBEHHBIX
nudepeHIATbHBIX YPaBHCHUM.

Bnaners: meromamu audGepeHIHMATBHBIX ypaBHEHWH W HABBIKAMHU IPHIOKCHUS

QG epeHIaIbHbIX YPaBHEHUN TIPU PEIICHUH 3a/1a4 TPUKJIATHOTO XapaKTepa.

4. Copep:kanue H CTPYKTYpPa M CUMILIHHBI (MO1YJISA)

Taonuya 1. Codepircanue pazoenoe OucyunIuHbl, nepeueHb OYEeHOUHbIX CPEOCHE U
KOHMPOJIUPYEMbIX KOMNEMeH YU

Ne HanmenoBanue Conep:xanue pa3jeiia Kon HaumenoBanue

n/n pa3zaena KOHTPOJIMPYeMOii | OLEHOYHOro
KOMIIeTeHI MU cpeacTaa
(WM ee YacTH)

1 2 3 4 5
OcnoBHbic oHsaTUs | [lonsarue OIIK-1 3, KP, T
TEOpUHU nudepeHIaiIbHOTO ypaB-
middepeHManbHbIX | HeHUsl. OOBIKHOBEHHBIE
YpaBHEHHU nuddepeHranbHbIe

ypaBHeHus. [lopsinok ypas-
HEHUsI, pelIeHNe, UHTETpall,
oO1iee penieHue, O0Imii
nHrerpai. Teopema
CYILIECTBOBAHUS U
€MHCTBEHHOCTH PEIICHUS
3agaun Ko mis
YpaBHEHUS, Pa3pelIEeHHOTO
OTHOCHUTEIJIBHO MPOU3BOJIHOM.
I'eomeTpuyeckoe
HCTOJIKOBAaHUE YPABHEHUS
MIEpPBOTO MOPSJIKA U €ro
petenuit. [lone
HanpaBieHUun. N30KINHBL.
[Toctpoenue

g depeHInaIbHOTO
ypaBHEHUS 3a/IaHHOTO
CEMENCTBA KPUBBIX.

2. | duddepenumanpupie | YpaBHenus ¢ pazaeneHasiMu | OITK-1 I3, KP, T
TIEPBOTO MOPSIAKA TepEMEHHBIMHU. Y PaBHEHUS C
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pa3aeNsIoIUMHC
MIEPEMEHHBIMH.
OpHOpoHBIE ypaBHEHUS.
YpaBHeHHUs, TPUBOISALIUECS
K OJJHOPOJHBIM. Y paBHEHUS
e y' = f( ax+by+c J
a,x+b,y+c,
O06001IeHHO OAHOPOIHBIC
ypaBHeHUs. JIuHeliHbIe
ypaBHEHUS NIEPBOTO
nopsiaka. Jlnnennoie
OJIHOPO/IHBIE YPaBHEHMUSI.
JIuHeitHbIe HEOAHOPOIHBIE
ypaBHEHUS. YpaBHEHUE
bepnynnu. YpaBHenus B
MOJTHBIX U epeHImanax.
Hurerpupyrommi
MHOXUTEb.
Judbdepennmranbapie
ypaBHEHUS TIEPBOTO
MOPAZIKA, HE pa3pelICHHbIE

OTHOCHUTEJIBHO MTPOU3BOAHOM.

VYpaBHeHuUs pa3pelaeMble
OTHOCUTEJIBHO Y’

HeoaHOo3HaYHO. Henonxble
ypaBHEHUS. Y paBHEHUSA
Jlarpanxa u Kiepo.
YpaBHenue Pukkaru.

Jubdepenumranbapie
YPaBHEHHSI BBICIIIHX
MOPSIKOB

OCHOBHBIE OHATHS U
onpeaeneHus. [lonmxkenue
MOpsIJIKa YpaBHEHHUS.
YpaBHEHUs coepKaime
Toneko x u y" . VpapHeHus,

HE coJep Kaliue UCKOMOMN
(YHKIUU U €€ TPOU3BOIHBIX
1o nopsizka (k-1)
BKJIFOUUTENBHO. Y PaBHEHH,
HE COZepKalIne

HE3aBUCUMOI'0 MEPEMEHHOTIO.

YpaBHEHUS OTHOPOAHBIE,
OTHOCHUTEJILHO HEU3BECTHOU

(GYHKINU U €€ TPOU3BOIHBIX.

YpaBHeHwus, JieBasi 4aCTh
KOTOPBIX SIBJISIETCS TOUHOU
MPOU3BOAHOM. JINHEHBIE
OJIHOPOJHBIE
nuddepeHnraiIbHbIe
ypaBHEHUS N-TO MOpsJIKa.
OO01me ToHATHS U
onpexaeneHus. JluneitHoe
MPOCTPAHCTBO.

OIIK-1

13, KP, T




HNHTterpupoBanue JIMHENHBIX
OJIHOPOJHBIX YPaBHEHUM N-
ro nopsjaka. JInnernsie
OJIHOPOJIHBIE YPABHEHMS C
MIOCTOSIHHBIMU
kod(durmeHTamu.
VYpaBuenus Ditnepa.
JIuHeitHble OTHOPOAHBIE
muddepeHraibHbIe
ypaBHEHUS 2-r0 NOopsJKa ¢
IIPOU3BOJIbHBIMU
kod(purmeHTaMu.
JIuHelHbIe HEOJTHOPOIHBIE
YPaBHEHUS N-TO MOpsAIKa.
JIuHelHbIe HEOJHOPOIHBIE
YpaBHEHUS N-TO MOpsAJIKA C
MIOCTOSIHHBIMU

K03 HHUIIMEHTAMU U TIPABOM
YacThIO CIIELIMAIBHOTO BUJIA.
Meroa Bapuanuu

IIPpOU3BOJIbHBIX ITOCTOAHHBIX.

JIuneitHOEe OTHOpOAHOE
muddepeHnmranbHoe
ypaBHEHUE 2-T0 MOPSIKA C
MIePEeMEHHBIMU
KOd(QPUIHEHTAMH.
CamoconpskeHHOe
JIMHEHHOE YpaBHEHHUE.
[Toctpoenue ob1ero
peuIeHus TMHENHOTO
OJTHOPOJHOI'O ypaBHEHUS 2-
ro NopsAJKa ¢ IepeMEeHHbIMU
ko3¢ ULIIeHTaMU TI0 ero
M3BECTHOMY YaCTHOMY
pewmennto. Kpaesble 3anaumn.
@yuknus ['puna.

Cucrembl
OOBIKHOBEHHEIX

Qg depeHInaIbHbIX
YpaBHEHUI

OCHOBHbIE TOHATHS U
onpexaeneHus. Meron
WCKITIOUEHUS (CBEICHUE
CHUCTEMBI
nuddepeHIMaTbHBIX
YPaBHEHUU K OJTHOMY
ypaBHeHu10). Haxoxenue
WHTETPUPYEMBIX
KOMOUWHAITHIA.
Cummetpuueckas popma
CUCTEMBI
nudepeHanTbHBIX
YPaBHEHHUH.
WHTterpupoBanue
OJIHOPOJIHBIX JINHEUHBIX
CUCTEM C TIOCTOSIHHBIMU

OIIK-1

13, KP, T
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KodpunrenTamu. Merton
Ditnepa. Metoibl
WHTETPUPOBAHUS
HEOJIHOPOIHBIX JTUHCHHBIX
CHUCTEM C IOCTOSIHHBIMHU
kod(unmentamu. Meron
BapHaIfy MPOU3BOJILHBIX
MOCTOSIHHBIX (METOJ
Jlarpanxa). Meton
HEOTpeeIICHHBIX

k03¢ HUeHToB (METOT
noabopa).

Teopus
YCTOMYHUBOCTH

Y eTon4uBOCTH 110
JIamynoBy. OCHOBHBIE
MIOHATHS U OIPEJEIICHNUS.
[Ipocreiimne TUIIBI TOUEK
nokos. Mero GyHKINU
JIamyHoBa. Y CTOMYMBOCTS 110
[IEpBOMY HPUOIHIKEHHUIO.

VY CTONYMBOCTh peLIEHUN
Qg depeHIraIbHbIX
YPaBHEHUH IO OTHOIIEHUIO K
HM3MEHEHUIO IIPaBbIX YacTeU
ypaBHeHui. Kpurepuii
Payca-I'ypBuna.
['eomeTpuueckuit kputepuit
YCTOMYUBOCTHU (KpUTEpUil
MuxaiinoBa). YpaBHEHHUS C
MaJibIM IIapaMeTpoM IIpU
IIPOU3BOJHOM.

OIIK-1

13, KP, T

YpaBHeHus ¢
YaCTHBIMU
IMPOU3BOJHBIMHU
MIEPBOTO MOPsIAKA

YpaBHEHHUS B YaCTHBIX
MIPOU3BOIHBIX [IEPBOTO
nopsiaka. OqHOpOAHOE
nuHelHoe ypaBHeHue. CBs3b
MEXy OTHOPOIHBIM
JIMHEWHBIM YpaBHEHUEM C
YaCTHBIMH IPOU3BOIHBIMU
MIEpPBOTO MOpsIIKa U
COOTBETCTBYIOLLEH eMy
CUCTEMOM OOBIKHOBEHHBIX
g depeHInaTbHBIX
YpaBHEHUH B
CUMMETPHUYECKOH opme.
ITocTpoenue obriero
pelIeHrs OTHOPOAHOTO
JIMHEWHOTO ypaBHEHUSI.
Pemenne 3agaun Komm mis
OJHOPOJHOI0 JIMHEMHOTO
ypaBHeHus. [loctpoenne
00I11Iero pereHus
HEOJTHOPOJHOTO JTMHEUHOTO
ypaBHeHus1. Pemienne 3amaun

OIIK-1

13, KP, T
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Ko st HeogHOopoaHOTO
JIMHEHHOTO YPaBHEHUS.

OO0mas TpyA0eMKOCTh TUCIUIUIHHBI COCTABIISICT 7 3a4eTHRIX equHUI] (252 Jaca).

Taonuua 2. Cmpykmypa oucyuniaunvt (mooyasn) «/Jughgpepenyuanvnvie ypasnenus,

Buna padorsl TpynoeMKOCTb, 4aCOB / 3a4€THBIX €INHHUIL
3 cemecTp 4 cemecTp Bcero
OO6masi Tpy10eMKOCTh (B Yacax) 108 144 252
KonrakTHasi padora (B yacax): 34 48 82
Jlexyuonnvie 3auamus (/1) 17 16 33
Ipaxmuueckue sanamus (113) 17 32 49
Cemunapckue 3ansamus (C3)
Jlabopamopuwsie pabomut (JIP)
CamocrosiTesibHasi padoTa (B yacax): 47 87 134
Pacuerno-rpaduueckoe 3ananue (PI'3)
Pedepar (P)
Occe (D)
KoHntposbnas padota (K)
CamocTosiTeIbHOE H3YUCHHE Pa3/IeNIOB 37 87 134
CamMonoiroToBka - - -
Kypcogas pabora (KP) - - -
Kypcosoii npoekt (KII) -
[ToaroToBka 1 MPOXOXKICHUE 27 9 36
IPOMEKYTOYHOM aTTECTAINH
Bux npome:kyTOUHOI aTTecTALMU IK3aMeH 3ayer 3ayer,
IK3aMeH
Tabauua 3. Jlekyuonnvle 3auamus
Ne Tema
n/n

1 | Ocnoséubie nonamusi meopuu ouggepenyuanvhvix ypasuenui. Llenv u 3a0auu uzyuenus

TIopsaJaKa.

membl — PACKPBITh OCHOBHBIE MOHATHUS TeOpUH U PepeHINaTbHBIX YPaBHEHHH,
paccMOTpeTh reOMETPUUECKOE TONKOBaHHUe TU(hepeHIIMaTbHOTO YpaBHEHHSI TIEPBOTO

2 | Auppgpepenyuanvuvie nepsoeo nopsaoka. Llenv u 3a0auu usyuenus memovl — U3y4nTh

IICPBOro nmopgaKa.

METO/bI peIIeHUs] HEKOTOPBIX HHTETPUPYEMBIX TUIIOB U] pepeHIInanbHbIX YpaBHEHUH

3 | Auppepenyuanvuvie ypasuenus golcuiux nopsokos. Llenv u 3a0auu uzyuenus memol —

paccMoTpeTh Teopemy Koiu cymiecTBoBaHUSI M €IUHCTBEHHOCTH PEILICHUS
mudepeHIaNbHBIX YpaBHEHUM n-TO Topsiyika. Pa3obpath MeTOAbI pelIeHus
nuddepeHIMaTbHBIX YPaBHEHHH, TOMYCKAIOIUX MOHIKEHNE Topsiaka. M3yduTs MeTo bl
pelIeHrs HEKOTOPBIX HHTETPUPYEMBIX TUTIOB T (PepeHITNABHBIX YPaBHEHUN BBICIIIUX
TTOPSIIKOB.

4 | Cucmembvi 00bIKHOBEHHBIX Oughhepenyuanvrovlx ypasnernuil. Llenv u 3a0auu uzyuenus
membl - U3YIUTh PA3TMYHBIC METO/IbI PEIICHUS CUCTEMBI OOBIKHOBEHHBIX
b depeHIMATbHBIX YPaBHEHHI.

5 | Teopusa ycmouiuusocmu. Llenv u 3a0auu uzyueHus memul - U3y4UTh BOIPOCHI
YCTOWYMBOCTH perieHus JudPepeHTnaTbHBIX YPABHCHHM.

6 | Vpasnenus c uvacmuvimu npousgooHsiMu nepeoco nopaoka. Llenv u 3a0auu usyyeHus

membvl - U3y4YUTb MCTOAbI pCHICHUS ypaBHeHI/IfI B YaCTHBIX ITPOMU3BOJAHBIX IICPBOT'O

9




nopsiaKa.

Taonuya 4. llpakmuueckue 3anamus (CeMuHapcKue 3aHAmMU)

Ne Tema
n/n
1 | OcHoBHbIe OHATHUS Teopun qudhepeHIInaTbHbIX YPaBHEHUI.
2 | AuddepenunanbHbie IEPBOTO MOPSIKA.
3 | Auddepennmanbapie ypaBHEHHUS BBICIIUX ITOPSIKOB.
4 | Cucrembl OOBIKHOBEHHBIX TU(depeHIaTbHbIX YpaBHEHUI.
5 | Teopus ycTOMYHUBOCTH.
6 | YpaBHeHUs C YaCTHBIMU IIPOM3BOJHBIMU NIEPBOIO MOPSAIKA.
Tabnuuya 5. Jlabopamopuvie padomot
I'D‘IQI Tema
1. | JlabopatopHbie paGoTEI HE PELYCMOTPEHEL
Taonuya 6. Camocmoamenvrnoe usyuenue pazoenoe OUCYUnIunsl (Mooyis)
Ne
n/n Bomnpockl, BBIHOCHMBIE HA CAMOCTOAATE/IbHOE H3yYeHH e
1. | 'eomeTrpuueckue u GpuandecKkue 3a1a4u, CBOASAIINECS K YPABHEHUSIM C Pa3AeIIIOIIUMUCS
nepeMeHHbIMH. ['eoMeTpruecKkuil CMbICI ypaBHEHUS IIEPBOTO MOPSAAKA.
2. | Meron uzokiauH. MeTo mocienoBaTeabHbIX MPUOIKEHHIM.
3. | [loctpoenue audepeHnnaIbHOro ypaBHEHUs 3aJaHHOTO CEMENCTBA KPUBBIX.
4. | Metopl pemieHns ypaBHEHUN NIepBoro nopsaka. Pasuelie 3anaun. 3anaya Kommn.
5. | Merona nocnenoBaTenbHbIX NpUOIMKeHui. Ocoboe perieHue.
6. | I'eomerpuueckue u pusnueckue 3aaun, CBOASIINECS K YpaBHEHHSIM BTOPOTro U Ooiiee
BBICOKOT'O MTOPSAIKOB.
7. | HaxoxzaeHue paccTOSTHUS MEXKIY JBYMS COCEHUMHU HYJISIMA YPABHEHHUSI C IEPEMEHHBIMU
K03 ULIEHTaMHU.
8. | Meroa u3oxiuH A AU PepeHInaIbHbIX YpaBHEHHM BTOPOro nopsiaKa
9. | UnTerpupoBanue nuddepeHuanbHbIX ypaBHEHUN IPU TOMOLIH PSJIOB.
10. | HaxoxneHue nepuoANYecKUX pelieHnit IMHeHHbIX 1uddepeHnalbHbIX YpaBHEHUH.
11. | AcuMnTOTHYECKOE UHTETPUPOBAHKE
12. | O0mume cBoiicTBa TMHEWHOTO ypaBHEHUs. JINHEHbIE ypaBHEHUS BTOPOTO MOPSIKA.
[TpuBenenue Kk NpocTeHIIuM GopMaM.
13. | [Ipunoxxenue nuHEHHBIX AU PepeHInanbHbIX YPaBHEHUH BTOPOTO MOPSAIKa K U3YUEHUIO
MEXaHUYECKUX U DIIEKTPUUECKUX KOJIeOaHU.
14. | ®opmyna Komm 1151 HEOAHOPOIHON CUCTEMBI.
15. | OnHOpOHBIE CUCTEMBI C TEPUOANYECKUMU KO3 PULIIEHTaMHU.
16. | Ilonck mHTETpUPYEMBIX KOMOUHAITMNA. MEeTOI NCKITFOUCHHSI.
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17. | Cummerpuueckas popma cucteMsl AuddepeHnanbHbIX ypaBHEHUI

18. | Meron MHTErpupPOBAaHHUS HEOJHOPOAHBIX JIUHEHHBIX CHCTEM C TOCTOSIHHBIMH
kodpunuentamu. Iloctpoenne uaTerpupyemsix komOunammii (Meron Jlanambepa).

19. | [Ipumenenue npeodpazoBanus Jlamnaca K penieHuIo JIMHEHHBIX AudepeHnanbHbIX
YPaBHEHUI U CUCTEM.

20. | AcumnToTuyeckasi ycTom4nBoCcThb. CBEICHUE K PACCMOTPEHHUIO HYJIEBOTO PEIICHUS.

21. | Jlemma JIsanyHoBa.

22. | HenuHelinple aBTOHOMHBIE CUCTEMBI

23. | CBs3b TUIIa 0COOOM TOUKH C YCTOMYMBOCTHIO CTalmOHapHOro pemeHus x = 0, y = 0.

24. | YucnenHble MeTOAbI peteHus 3aaaun Komm st
cucteM quddepeHINATBEHBIX YPaBHEHUH.

25. | Ilpocreiiye ypaBHEHUS] B YACTHBIX IPOU3BOIHBIX.

26. | JIuneiiHple OTHOPOJIHBIE M HEOJHOPOIHBIC YPABHEHHUS B YACTHBIX MMPOU3BOIHBIX 1-T0O
MOpsAJIKA C HA4YaJIbHBIMU YCIOBUSIMHU.

27. | MeToapl MHTETPUPOBAHHS HOPMAIIBHBIX CUCTEM OOBIKHOBEHHBIX TU(PepeHIIaTbHBIX
YpaBHEHUH B CHMMETPUUYECKOI opMme.

5. OneHo4YHbIe MaTEePHAJIbI VISl TEKYLIEr0 U Py0e:KHOI0 KOHTPOJIA YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTAlluN

KoneunbiMu  pe3ynpTaTaMd  OCBOCHHSI ~ MPOTPaMMbl  AUCIHUIUIMHBI  SIBIISIFOTCS
c(hOpMUPOBAHHBIE KOTHUTUBHBIE IECKPUIITOPHI «3HATHY, KYMETbY», «BJIAJETh», PACTUCAHHBIE 110
OTZENIbHBIM KOMITETeHUUAM. POPMHUPOBAHHUE ITUX JECKPUIITOPOB MPOUCXOJIUT B TEUEHUE BCETO
CeMecCTpa 110 ATarnaM B paMKax pa3jIu4yHOIo BUJa 3aHATHI U CaMOCTOSITENILHOM paboThI.

B xoxe u3ydeHus: TUCHMIUIMHBI TIPEIyCMATPUBAIOTCS MeKyuiuil, pyoedcHvlil KOHmMpPOo.Jib
U NPOMENCYMOUHAA AMMECMauUa.

5.1. Ouyenounvie mamepuanvt 011 meKyuiezo KOHMpPONA

Lenv mexkyweeo konmponsi — OLUEHKa pe3yibTaToB pabOThl B CEMECTpe U oOecrneueHue
CBOEBPEMEHHOW OOpaTHOM CBSI3U, JUISI KOPPEKIMU OOY4YeHHs, aKTHUBU3AIMH CaMOCTOATEIbHON
pabotel obOyuaromerocs. OOBEKTOM TEKYIIETO KOHTPOJS SIBISIOTCS KOHKPETU3HPOBAHHBIC
pe3ynbTaThl 00y4ueHus (yueOHbIe TOCTHKEHHUS) TI0 JUCIUILTUHE

Texywyuii Kommponp ycreBaeMoCTH 0OecleuyrBaeT OLEHUBAHUE XOJa OCBOCHUS
nucuuruibel - «luddepeHnnanbapie  ypaBHEHUS» U BKIIOYACT: peEIICHUE YpaBHEHUH U
BBINIOJIHEHHE 33JlaHUl  HAa MPAKTHUUYECKUX 3aHSATUSAX, CAMOCTOSITENbHOE  BBINIOJIHEHHE
WHJUBUTyaJIbHBIX JTOMAIIHUX 3aJJaHUH.

OreHnka KauecTBa TMOJTOTOBKM Ha OCHOBAaHWU BBIMOJHEHHBIX 3aJaHUN  BEACTCS
npenoaaBareneM (¢ OOCYXIEHHEM pe3yJbTaToOB), OauTbl HAYHCISIOTCS B 3aBUCHMOCTH OT

CJIOKHOCTH 3aJJaHH.
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5.1.1. Bonpocwvt no memam oucyunaunst «/{lugppepenyuanvrsie ypasnenus»
(konmponupyemwvie komnemenyueit OIIK-1)
Tema 1. OcHOBHBIE NOHATHS TeOPUH IH(PepeHINATBHBIX YPABHEHU

1) llonstue  muddepennuanpHoro  ypaBHeHus.  OObIKHOBeHHbIE  auddepeHInanbHbIe
YpaBHEHUS.

2) Ilopsanox ypaBHEHUS, pElIEHUE, UHTETpall, O0I1ee peleHue, 00NN HHTErpall.

3) Teopema CyLIECTBOBaHMSI M €JUHCTBEHHOCTH pelieHus 3anauu Kowmwm it ypaBHeHus,
pa3penIeHHOr0 OTHOCUTEIBHO IPOU3BOIHOM.

4) 'eomeTpryecKOoe HCTOJIKOBAHUE YpaBHEHUs TNEPBOro mopsaka W ero pemieHuid. [lomne
Hanpasnenuit. M3okmmabl. [loctpoenne nuddepeHMaIbHOTO ypaBHEHHUs 3a/IaHHOTO
CEMENCTBA KPUBBIX.

Tema 2. ludpepeHunajibHbie MEPBOro MOPsiAKA
1) YpaBHeHus C pa3iesieHHBIMU IEPEMEHHBIMU. Y paBHEHUS C pa3AeIAIOIIMMUCS IEPEMEHHBIMMU.

2) OngHOpoOIHBbIE ypaBHEHHUS. Y paBHEHHUS, IPUBOAIINECS K OAHOPOIHBIM.

ax+by+c

3) YpaBHenus Buga y'=f [ J O0600111eHHO OJTHOPOIHBIC YPaBHEHUS.

a,x+b,y+c,

4) JluneiiHble ypaBHEHHs IEpBOro nopsnka. JIuHeiHsle ogHOpPOAHBIE ypaBHEHMs. JIMHENHBIE
HEOJHOPOJIHbIC YpPaBHEHMS. Y paBHEHME bepHyium.

5) YpaBuenus B noiHbIX quddepennnanax. UHTErpupyromumi MHOKUTEIb.

6) duddepeHunanbuple ypaBHEHUS [EpPBOrO TOPSJKA, HE pa3pelleHHble OTHOCHTEIbHO

IIPOU3BOJHON. YPaBHEHHs pas3pellaeMble OTHOCUTEIBHO Yy  HEOJHO3HauyHO. HemnosHbie

YpaBHEHHUS.
7) Ypasuenus Jlarpanxa u Knepo. YpaBuenue Pukkaru.
Tema 3. IuddepennnanbHbie ypABHEHHUS BICHINX OPAIKOB

1) OcHOBHBIE NOHATHS U ONpeAeeHUsA. MeTOoAbl IOHNKEHHUE MTOPSIIKA YPABHEHHUS.

2) Jluneiinbie ogHOpOAHBIE MU PepeHIInaNIbHBIC YpaBHEHUS N-r0 mopsaka. OO0Ime moHATHS U
onpezneneHus. JluneliHoe mpocTpaHCTBO. MHTerpupoBaHMe JUHEMHBIX  OJHOPOIHBIX
YpaBHEHHH n-r0 mnopsaka. JIMHEHHblE OJHOPOJIHBIE YpaBHEHHS C IOCTOSIHHBIMU
KodpUITMEHTaAMH.

3) YpaBHeHus Ditnepa.

4) Jluneitble ogHOpOoHbIe MU depeHIMaTbHble YPaBHEHUS 2-TO MOpsIKa ¢ MPOU3BOJIbHBIMU
kodpduuuentamu. JIuHelHble HEOTHOPOJHBIE YpaBHEHUS n-ro mnopsaka. JluHeliHble
HEOJHOPOAHbIE YpPAaBHEHHMS N-TO TOPsJIKA C TMOCTOSHHBIMH KO3(GQHUIMEHTAaMH U TpaBOM
YacThIO CELMATILHOTO BH/IA.

5) Metoa Bapuanu NpOU3BOJIbHBIX ITOCTOSHHBIX.
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6) Jluneiinoe omHOpomHOe mudQPEpPEHIHAIBHOE YpaBHEHHE 2-TO TOpSAKa C IMEePEMEHHBIMU
koddpurmenTamu. CaMoCONPsHKEHHOE THHEHHOE YPaBHEHHE.

7) IlocTpoenue oOIIEr0 pEIIeHUS JIUHEWHOTO OJHOPOJHOTO YpaBHEHHS 2-TO TOpsIKa ¢
HEPEMEHHBIMU KOA(PGHULUEHTAMU IO €r0 U3BECTHOMY YaCTHOMY PELICHUIO.

8) Kpaesbie 3agaun. @ynkuus ['puna.

Tema 4. CucreMbl 00bIKHOBEHHBIX JH(epeHINATbHBIX YPABHEHUI

1) OcHOBHBIE IOHATHS U ONIPEAEICHUS.

2) Meron wuckitoueHHs (cBeleHHE cUCTeMbl IU(GEepeHIHaTbHbIX YpPaBHEHUH K OJHOMY
ypaBHeHMI0). HaxoxaeHue uHrerpupyeMbix komOuHanuid. Cummerpuueckast popma CUCTEMBI
Qg epeHInaIbHbIX yPaBHEHUH.

3) MHTerpupoBaHue OJHOPOJIHBIX JIMHEHHBIX CHCTEM C TIOCTOSHHBIMH KO3(PQHUIMEHTaAMHU.
Meton Oiinepa. Meroasl HHTETPUPOBAaHUS HEOJHOPOJHBIX JIMHEMHBIX CHCTEM C
MOCTOSTHHBIMH KO3 UITIEHTaMH.

4) Merox BapHalMy IIPOU3BOJIBHBIX OCTOSIHHBIX (MeToJ Jlarpanika).

5) Meron HeomnpeneneHHbIX K03 dumueHToB (MeToa moadopa).

Tema 5. Teopusi ycTOHYMBOCTH

1) YcroituuBocts 1o JIAnyHoBy. OCHOBHBIE IOHATHUSA U OIIPEIEICHHUS.

2) Ilpocreiimme TUNBI TOYEeK MOKOs. Metox ¢yHkumu JlsmyHoBa. YCTOHYMBOCTE 1O MEPBOMY
IPUOIKEHHUIO.

3) YcroiiunBocTth perieHuil nupdepeHIualbHbIX YPaBHEHUN MO OTHOLICHUIO K H3MEHEHUIO
IIPaBbIX YaCTEH YpaBHEHUM.

4) Kpurepuit  Payca-I'ypBuna. ['eomerpuueckuii KpuUTepuil  yCTOMYMBOCTH  (KpUTEpUit
MuxaiinoBa).

S) YpaBHEHMsI ¢ MaJIbIM TapaMeTPOM IIPU TPOU3BOIHOM.

Tema 6. YpaBHeHHs ¢ YACTHBIMHU NPOM3BOJIHBIMH IEPBOI0 MOPSAIAKA

1) YpaBHeHUs B UaCTHBIX MPOU3BOAHBIX MTEPBOTO nopsiika. OJHOPOIHOE TUHEHHOE YpaBHEHHE.

2) CBsi3b MeX1y OJHOPOJHBIM JIMHEHHBIM ypaBHEHHEM C YaCTHBIMU IPOM3BOJHBIMU NEPBOIO
Hopsiika W COOTBETCTBYIOLIEH €My CHCTEMOM OOBIKHOBEHHBIX JU(epeHIIMaTIbHbIX
YpaBHEHMI B CUMMETpUYECKOU dopMme.

3) [locTpoenue oO0IIeTO pEIeHsT OAHOPOTHOTO JIMHEWHOTO YpaBHeHHs. Pemenue 3amaun Komm
JUTSL OAHOPOTHOTO JIMHEMHOTO ypaBHEHUSI.

4) IMoctpoeHue OOIIErO pPELICHUs HEOJHOPOIAHOTO JUHEWHOro ypaBHEHMs. PemieHue 3amauu

Kommm IJI HCOAHOPOAHOT' O JIMHEWHOT O YpaBHCHHUA.

Kpumepuu ghopmuposanusn oyenok (ouenusanus) ycmnozo onpoca
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VYCTHBIN ompoc SBJISIETCSl OTHUM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HAHWUN 00ydaromerocs
no muctmmuinHe «uddepennuansapie ypaBHeHUS». Pa3BEPHYTHI OTBET CTyneHTa IOJDKEH
IPEICTaBIATh COOON CBSI3HOE, JIOTHUECKHU IOCIIEI0BATEIbHOE COOOIIEHNE Ha 33aJaHHYIO TEMY,
MIOKa3bIBaTh €r0 YMEHUE IPUMEHSATH ONPEICICHUSI.

B pesynomame ycmmnozo onpoca 3Hanusa, o00yuarouiezoca OUEHUBAIOMCA NO
cnedyrwuent wikane (3a 1 3anamue):

2 panna craBuTCs, eciy 00yUaIOMIUNACS:

1) monHO U3naraet U3y4eHHbI MaTepuall, 1a€T MPaBUIbHbIE ONPEIEICHUS TOHSATUH;

2) oOHapy>KuBaeT IMOHUMaHHE MaTepuaga, MOXKET 00OCHOBATb CBOM CYKICHHS, NPUMEHUTH
3HAHUS HA MTPAKTHUKE;

3) uznaraeT mMartepuan IOCJIEJOBATEIbHO U IPABWIBHO C TOYKHU 3PEHUS HOPM JIMTEPATYPHOTO
A3BIKA.

1 6ann craBuTCA, €CNU 00YYAIOIIUNCS:

1) m3naraer mMaTepuan HEMOJIHO U JIOIYCKAeT HETOYHOCTHU B ONPEAEICHUU TTOHATUH;

2) He yMeeT I0CTaTOYHO TIyOOKO M JI0Ka3aTeIbHO 00OCHOBATH CBOU CYXK/ICHUS;

3) u3naraer MaTepHall HeloCIe10BATEIbHO.

0 6annoeé craButcsa, ecid OOydarolUiics OOHApYXMBaeT HE3HaHUWE OoJbIlIel YacTu
COOTBETCTBYIOIIETO pa3zielia u3y4yaeMoro MaTepuaa, JI0IMyCKaeT OmMruOKY B (POpPMYIHPOBKE.

banibl MOTYT CTaBUTBHCSI HE TOJIBKO 32 €IUHOBPEMEHHBIA OTBET, HO U 3a CYMMY OTBETOB,

JAaHHBIX CTYACHTOM Ha MPOTAXKCHUUN 3aHATUA

5.1.2. Ouenounvie mamepuanvt 011 CaAmMOCHMOAMENbHOU PAdOmMbl 00yUaOULE20CA
(munoevie 3a0auun)
[lepedyeHb TUMIOBBIX 3a/1a4 JUISI CAMOCTOSITENNLHON PabOThl CPOPMUPOBAH B COOTBETCTBUU C
TEMATHUKOHN MPAKTHUECKUX 3aHATHH 1Mo quctuiuinae «uddepeHnuanbaple ypaBHEHUS.
Tema 1. Ocnoenvie nonsamus meopuu ouggepenyuabHbIX ypasHeHuil

1. Ing nanHoro Aud@epeHunaibHOro ypaBHEHUS! METOAOM M30KJIUH IMOCTPOUTHh MHTETPAIbHYIO
X
KPHBYIO, IPOXOISAILYIO YePe3 TOUKY yy' = > M (4,2).

2. Haiiti n1uHUIO, IPOXOJUIIIYIO Yepe3 Touky M, (2,1), ecan oTpe3ok r000il ee KacaTeibHOM

MCKIOY TOYKOM KacaHHUS M OCBIO ACIUTCI B TOUKE nepeceycHuss € OChbHO a6cu1/1cc B

oTHomieHuu a:b=1:2 (cuuras ot ocu Oy).

o X
3. IlocTpouTh mOJ€ HANpPaBICHUH M H3OKIMHBI JU(PPEpeHIMaTIbHOIO ypaBHEHUs y'=-——.

Hcnonb3ys HOCTPOCHHOE T0JI€ HAaNlPaBJIEHUH, IPOBECTU €TI0 MHTErpaibHbIEe KPUBBIE.
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4. CkopocTh pacmaja paaus B KaXIbldi MOMEHT BPEMEHHM MPAMO MPOMOPLHOHAIBHA €ro
HaJIM4YHOMY KoJinyecTBY. HaliTh, Kakod NPOLEHT OT IEPBOHAYAIBHOIO KOJIMYECTBA Paaus
pacnanercs 3a 200 neT, ecau U3BECTHO, UTO MEPUOJ Moslypacnaja paaus (Iepuoja BpeMEHH, B
TEUEHHE KOTOPOro pacnajeTcs MoJOBUHA HATMYHON Macchl paaus) paBeH 1590 ner.

Tema 2: lughghepenyuanvuvie nepeozo nopaoka

1) Haiimu obwue pewenus ypasHenuil.
1. xy"+y=0.

2. (l+y?)dx = [l-i-xz}dy.

3. y'=Qy+1Dcrgx.

2) Haiimu obwee pewenue oughghepenyuanvuulx ypasHeHuil:

xy'+2y= x2.
3
y' = SR
X
5 . , Xx+2y
3) Haiimu obwuii unmezpan oughgpepenyuanvho2o ypasHenus y' = 5 .
=y

1.
4) Haumu pewenue 3adauu Kowu y'— ycos x = Esm 2x,y(0)=0.

5) Haiimu obwee pewienue ypasuenus y' — y = y’e".
Tema 3: /luppepenyuanvhvie ypagnenus gplcuiux nopaoKkoe
1) Cocmasums nunetinvie 00HOpoOHbIE OuppepenyuanrvHble YpasHeHUs, 3HASL UX

xapakmepucmuyecKkue ypaeHeHus.:
AA+D(A+2)=0; A +)*=0; 242 -31-5=0.
2) Cocmasums nuHetinvie 00HOPOOHbIe Ouppepenyuanvrvle ypasuenus, eciu 3a0anvl PCP:
a) e, e 0) sin3x, cos3x; 6 1,x.
3) Ilpounmezpuposams credyrowue ypasuenus (pewums 3adavy Kowu):
y'=4y'+3y=0, y(0)=6
Y'=3y"+3y'=y=0, yO)=1, y(O)=2, y"(O)=I;
4) Cocmasums nuHetinble 00HOPOOHbBIE OUpheperyuanbHble YPasHeHUs, eciu U36eCHHbL KOPHU
XapakxmepucmuyecKux ypasHeHulL:
a) 4, =1,4,=2;
o) L, =L =1L4=1
8) A, =3-2i, A, =3+2i.
5) Hatimu obwue pewenus oughghepenyuanvHulx ypasHeHull
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yrr_zyr_3y=e4x;
yrr+2yr_3y=x26x;
3. y'—4y' +8y=¢"" +sin 2x;

6) Ilpounmeecpuposams credyrowue ypasHenus Jinepa:

2.

xy'+xy'—y=0;
Xy +xy'+y=x(6-Inx);
x*y"—2y=sin xIn x.
Tema 4: Cucmembt 00bIKHOGEHHBIX OUPPepeHUUATLHBIX YPAGHEHUTL

1) [ns cucmem ougpgpepenyuanvuvix ypasHenuil, Hatimu ooujee peuleHue Memooom UCKIIOUEHUSL:

d—x:4x+6y d—x=3x+y %z—Sx—4y
1. jt ; 2. Z;t ; 3. ;lt ;
Yy Yy Yy
= =4x+2 ——=8x+ ——=-2x-3
dr g dr g dr g
2) Memoodom sapuayuu pewums cucmembyl
| {)'c=y+tg2t—1 ¥=2y-x
|y =—xtrgr 2. ¥
Y rris y=4y-3x+ j
e’ +1
= —dx—2yt— x=3x-2y
3 e - y=2x—y+15e'\t
y=6x+3y- 3
e —1
3) Memooom neonpedenennvix Koaghduyuenmos Haumu ooujee peuiernue Cucmembi:
1 X=x+2y+16te’ 5 x=2x-3y
. y=2x-2y . y=x—-2y+2sint
3 x=2x+y+2e 4 {X=x—y+8t
' y=x+2y—3e" y=5x-y

Tema 5: Teopusa ycmoituueocmu

1) Coenacno onpedenenuio ycmouuugocmu no JIanynosy, uccie0osams Ha yCmoudugocmy
peutenus cieoyiowux ypasHeHu.

dx
—=x+t, x(0)=1.
7 0)

@ =2t(x+1), x(0)=0.
dt

2) Coenacno onpedeneHuto ycmouuusocmu no JIanynoegy, ucciedosams Ha yCmoudugocms

peuienuss cnedyroumux CUcmem YypagHeHu:
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@:x—By,
1 Jdt xX(0) = y(0) =0
ﬂ—136—2
dt 4 Y
@=—x—9y,
o, Jdt X(0) = y(0) =0
dt ’
@——2x+4y,
s Jar
dy
—=x-2y,
dt Y

Tema 6: Ypaenenusa ¢ uacmusimu npou3800HbIMU NEPEO2O NOPAOKA
1) Hatimu obwee pewienue ypagnenus u pewums 3aoady Kowu

ou 2 Ou z0u 5
x—+|x(y=5z) +z|—+=—=0, u=xz’, y=5z+1, x>0.
o [+(r-52) }Gy 5z Y

2) Hatimu obwee pewiernue ypagnenus u peuums 3adayy Kowu
(ny2 —7xz3)a—u+yz3a—u—2y2za—uzo, u=xy°, z=1, y>0.
ox Oy 07

Kpumepuu ¢popmupoeanus ouenox no 3adanuam 011 CAMOCHOAMENbHOU pPadOmbl
cmyoenma (munoevie 3a0auu)

«omauuno» (4 Oamna) - oOywaromuiics TMOKas3ajl TIIIyOOKHWE 3HAHHMsS MaTepuaia Io
MIOCTAaBJICHHBIM BOTPOCaM, TPaMOTHO H JIOTHYHO ero wm3naraer. CBOOOMHO WCIIONB3yeT
HeoOxouMbIe GOopMYJIBI IPU PEIICHUH 3a/1aY;

«xopouwoy (3 6anna) - odydaromuiicss TBEpA0 3HAET MaTepuall, FPaMOTHO €ro U3Jaraet, HO
JIOMYCKaeT HETOYHOCTH B MPOIIECCE PEIICHNUS 3a/1a4;

«yooeremeopumenvno» (1-2 Oannma) - oOydvaromMiics HWMEET 3HAHHUS OCHOBHOTO
Marepuaia Mo MOCTaBJICHHBIM BOMPOCaM, HO HE YCBOWJ €ro JeTajei, JOMyCKaeT OT/EeNbHbIE
HETOYHOCTH TP PEIICHUH 337134,

«Heyooenemeopumenvho» (0 0amsioB) — OOyvarOUIUIiCS NTOMyCKaeT TpyOblie OMMOKH B
OTBETE Ha TIOCTABJICHHBIC BOMPOCHI U MPH PEIICHUH 3a/1a4.

5.2. Ouenounvie mamepuanvt 01 pyoesHcHo20 KOHMPOnA
PyGexHbIil KOHTPOJIb OCYIIECTBIIIETCS 10 0oJiee MIM MEHEE CaMOCTOSITEIbHBIM pa3zesiam
— y4eOHBIM MOAYJISIM Kypca W TPOBOJTUTCS MO OKOHYAHWHU M3YYCHHs Marepuasa MOIYJs B
3apaHee YCTaHOBJIIEHHOE BpeMs. PyOeXHBII KOHTPOJb TPOBOAMUTCS C MENBI0 ONPEACICHUS
KadyecTBa yCBOEHHUS MaTepualla yueOHOro MOJIyJis B IeJIoM. B TeueHue cemectpa mpoBOIUTCA

mpu MaxKux KOHMPOJIbHHIX MEPORPUAMUS NO ZPAPUKY.
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B kawectBe ¢GopMm pyOeKHOro KOHTPOJS MOXHO HCIOJIb30BaTh TECTUPOBAHUE

(MMCbMEHHOE WM KOMIIBIOTEPHOE), MPOBEICHNE KOJUIOKBHyMa WM KOHTPOJBHBIX paboT. Ha

pyOeXHbIE KOHTPOJIbHBIE MEPONPUSITHS PEKOMEHAYETCS BBIHOCUTH BECh IPOTrpaMMHBIN

MaTepual (Bce pa3zesibl) Mo TUCHUILINHE.

1.

5.2.1. Oyenounvie mamepuansl 0711 KOHMPOILHOU padomul (KOHMPOIUPYEMble
komnemenyueit OINK-1)

Tunoegvle sapuanmul KOHRMPOIALHHIX PAOOM:
Bapuanml

Pemmts ypaBHeHHs: y' —xy” =2xy; % =cos(x—y—1).
X

2. Haiitu o0liee pemeHne 0JHOPOIHOTO YpaBHEHHS: Xy — y = Xx1g % .

3.

1.

Pemmts 3a1auy Komu: y' — ytgx = y(0)=0.

3
oS X

Bapuanm 2
Haiitu o6miee pemienue ypasuenus bepaymmm: xy’ — 2x2\/; =4y.

2. PemmuTh ypaBHeHHE B MOJHBIX Au(depeHnnanax:

3x° +y° 2x° +5y
——dx— ——dy=
3.

1.

0
y

2 2
Haiitu pelieHnst ypaBHEHHUSI HEPA3PEIICHHOTO OTHOCHTENIBbHO pou3BoaHon: y3 +(y')3 =1

Bapuanm 3
Pemmts ypaBuenue Jlarpamxa: y = xy'” —2y"

2. HaiiTu ob1ee penieHre ypaBHEHHs 10y CKArOIIEro MOHKEHNE TOPSAKa:

ym — Z(y" —l)ctgx

3.

Pemmth 3aiavy Komu JJIA OIHOPOAHOTO YpPaBHCHUA C IIOCTOAHHBIMHA

kodpdunmentamu: y" —3y"+3y'—y=0, yO0)=1, y'(0)=2, y"(0)=1

Bapuanm 4

. UccnenoBats, ABIAIOTCS U QYHKIUH yi(X)=x+2, y2(X)=2x—1 TUHEIHO HE3aBUCUMBIMH.

MeTo10M HeonpeeeHHBIX K03 GUIMEHTOB HANTH pelleHne ypaBHeHus: y" +y=x" —x+1

Pemuts ypasHeHue Ditnepa: x°y”" —xy' —3y=— 161; al
Bapuanm 5

. Haiitu oOmee pemenne ypaBHeHHus x°y"'—2xy'+2y=0, ecii WU3BECTHO €ro 4YacTHOE

peLIeHUEe y;=X.
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2. Peumts 3amauy y'—y' —2y=0, y'(0)=2, y(+0)=0.
3. Jlnst kpaeBoii 3amauu nocrpouts Gpynkumio Ipuna y" = f(x), y'(-1)=y(1)=0, —-1<x<1.

Bapuanm 6
1. Pemmmth cucreMy OOBIKHOBEHHBIX UM (EPESHIINATBHBIX YPaBHECHUIA:

xX=x+5y
_ x(0)=—2, y(0) =1.
y=-x=3y

2. CoryacHo onpeaeaeHu0 yCTOMYMBOCTH 10 JIAMyHOBY, HCCIeI0BaTh HA YCTOMYUBOCTh

dax =x—13y,
peuIeHUs CIeAYIONIEH CUCTEMBI dt x(0)=y(0)=0
dy 1
—=—x-2y,
dt 4

3. Tlons3ysce kpurepuem Payca-I'ypBuiia, uccienoBars Ha yCTOMUUBOCT HYJIEBOE PEILICHUE!

YO 414y@ £73y" +178y" +214y' +120y=0.

Konumponsnaa paooma. KonrponbHas pabora — mnuchbMeHHas paboTa HEOOJBIIOTO
o0beMa, IpeAroIaramas NpoBepKy 3HAHUHA 3aJaHHOTO K N3YYEHHUIO MaTepHajia U HaBBIKOB €T0
MMPAKTUYCCKOr0o INPHUMCHCHUS. HpOBOI[I/ITCﬂ TpU pa3a B TCUCHUC H3YYCHUA JUCHUIIIMHBI
(cemecTp) B yackl ayauTopHOI paboTel. He MeHee yem 3a 1 Henemo 10 KOHTPOJIBHOW paboTHI,
IpernoaaBaTelb JOJDKSH ONPENeNUTh CTYIEHTaM HCXOJHbIC JaHHbBIC JUIS MOATOTOBKU: HA3BaTh
paszensl (TeMbl, BOIPOCHI), MO KOTOPbIM OYyIyT KOHTPOJIbHBIE 3aJaHUsl, TEOPETUUYECKHE
MCTOYHUKH (C TOUHBIM YKa3aHUEM pa3JIelioB, TEM, CTaTeH) /Uil MOATOTOBKH.

KoHTponbHble paboOThl MOTYT COCTOSTH W3 OJHOTO MM HECKONbKHMX 3aJaHui
IOPaKTUYEeCKOro conepkaHus. Ilpu BBINOJIHEHUM KOHTPOJBHOW pabOTHl  IMOJIB30BATHCA
KOHCIIECKTaMn J'IGKIII/If/'I, y‘-I€6HI/IKaMI/I, 3aa4YHUKaM HE pa3pCuiCHO. I[J'II/ITGJ'IBHOCTI) pemicHuAd
KOHTPOJIbHBIX 3a/laHui cocTaBisieT He 6osee 90 MUHYT.

Kpurtepuu onenku. YpoBeHb 3HaHUI onpesensiercs 6amiamMu:

6 6annoe - TPaBUIILHO BBITIOJIHEHBI BCE 3aJJaHMs, TPOJAEMOHCTPUPOBAH BBICOKUI YPOBEHb
BJIAACHUA MaTCpHUaAIOM, ITPOABJICHBI IPEBOCXOAHBIC CIIOCOOHOCTH MNPUMCHATH 3HAHUA U YMCHHA
K BBITIOJTHEHUIO KOHKPETHBIX 33}13HI/II71.

5-4 fanna - TIpaBUIBHO BBHINOJNHEHa OOJbIIAS YacTh 3aJaHUM, MPUCYTCTBYIOT
HE3HAUUTENIbHbIE OIIMOKHM, MPOJEMOHCTPUPOBAH XOPOUIMH YPOBEHb BIAJICHUS MaTepHalioM,
IMMPOSABJICHBI CPEAHHUC COCOOHOCTH MMPUMCHATH 3HAHUA WU YMCHUSA K BBIIIOJIHCHUIO KOHKPETHBIX

3aJaHuH.
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3-2 6anna - 3amaHus BBITIOJIHEHBI 00JIe€ YE€M HAIMOJOBUHY, MPUCYTCTBYIOT CEPbE3HBIC
OIMOKH, TPOJAEMOHCTPUPOBAH YyJIOBJICTBOPUTEILHBIM yPOBEHb BIAJICHUS MaTepUaoM,
MPOSIBIICHBI HU3KUE CIIOCOOHOCTH MPHUMEHSTh 3HAHUS M YMEHHUS K BBIMOTHCHHIO KOHKPETHBIX
3aJaHUH.

1 6ann - naH HEMOJHBIN OTBET, MPEACTABIAIONINNA COO0 pa3po3HEHHBIE 3HAHUS 110 TEME
BOIIPOCA CYIIECTBEHHBIMH OIIMOKAMH B ONIPEICIICHUSX.

0 6annoe - 1py OJIHOM HECOOTBETCTBUM BCEM KPUTEPUSIM U OTCYTCTBUU OTBETA.

5.2.2. Ouenounvie mamepuanvi: Tunosvie mecmogwle 3a0anus no OUCUUNIUHE
«/luppepenyuanvnvie ypasnenusn» (konmpoaupyemoie komnemenyuei OINK-1)
[TonHpIit nepeyeHb TECTOBBIX 3aaHui IIPECTaBJIECH B O0UC -

hittp://open.kbsu.ru/moodle/course/view.php ?2id=1191

Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, IO3BOJIAIOLIAS ABTOMATU3UPOBATH
IIpOLIEIyPY U3MEPEHMS YPOBHS 3HAHUM M YMEHHU CTY/ICHTA.

1. B ypaBHeHMM y=2x—-3 4YHCIO MPOU3BOJIHBIX IIOCTOSIHHBIX B OOIIEM MHTErpasie
YpPaBHEHUs PABHO. ..

a. 1
b. 2
c. 5
d O

2. OmnpenenuTh THI ypaBHEHUs 2x°yy' + y” =2

a. JMHCWHOE ypaBHCHHE

b. omgHOpOAHOE ypaBHEHUE

C. ypaBHEHHE C pa3JeNAIOUMMHCS IEPEMEHHBIMU
d. ypaBHenue bepnyinu

v " !
3. CemelicTBOM M30KIMH quddepenimansHoro ypasuenus y" + y' =0 sapusercs:

a. x+1=k
b. x—1=k
c. 2x+1=k
d x+2=k

4. JluddepennuansHoe ypaBHEHHE € (1 + y') =1,y = y(x) sBnsercs:
a. OJIHOPOJHBIM YPaBHEHHEM;
b. ypaBHeHHEM ¢ pa3JeNsIOMUMUCS HEPEMEHHBIMY;

C. ypaBHEHHEM B NOJHBIX AU PepeHnnanax;
d. ypaBHenuem bepnymu.

5. Omnpenenuts THN ypaBHEHUS X dx + (y’+Inx)dy=0
X

a. JIMHEHHOE ypaBHEHUE

b. 0gHOpPOJHOE ypaBHEHNE

C. ypaBHEHHE B MOJHBIX AU PepeHnanax
d. ypaBHeHnue bepnymm
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6. OOwwmm pemennem ypapuenus y” —2y"—3y'=0 oo oo
0 YO =C+ C,e” +Ce "
b, YO =C + Ce " +Cxe™
c. y(x)=C, +e**(C,cos3x+C,sin3x)

7. YpaBHeHHE (qlxy + \/; )y' — v =0, nocne pasaenenus nepeMeHHbIX IPUMET BHI. ..

Vx+1 1

a. dy+—=dx=0

x Jy
\/;y+1dy—\/1;dx20
c. \/;y+1dy+\/1;dx20
. ﬁdy+\/_f/£ldx=0

8. O6mee pemenne auphepeHMansHoro ypapaenus xy” = y' + x? umeer BHU]I...

a. y= .x2C1 + exCZ
3
b. y:%+clx2+C2

C. y= (xz + 3%1 + sz
d. y = Clexz + C2

9. Pemennen samaun yy" —2xy'> =0, ¥(2)=2,y(2)=0,5, ssmsercs....
a (3- x)y5 = y(x+2)
b. (3- x)y5 =8(x+2)
c. (B—x)y=8(x+2)
d. (- x)y5 =7(x+2)
10. Onpenenurens Bponckoro mist muddepentmansroro ypashenust y" —3y' +2y =0
paBeH. ..

a. e "

b. Ce>*
c. Ce>*

2x
d. Ce
11. ®dyngameHTanbHasi CUCTEMA PEIICHUM COOTBETCTBYIOIIEE JIMHEHHOMY OJHOPOJHOMY

nmuddepennmansHoMy ypasHeruio y" +9y =0 umeer Bu. ..
a. 1, x

b. e, xe "
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c. sin 3x, cos3x
d. 1, &**

12. Ecin ky =k, =2 - KopHH XapaKTEpUCTHYECKOIO YPaBHEHHs, TO OOLiee pPelICHHE
JMHEHHOTO OJTHOPOJHOTO U (HepeHINAIBHOTO YPaBHEHUS UMEET BUI. ..
a. y=Cjsinx+C, cos2x
X 2x

b. y = Cle + Cze

c. y=Cie* +Cyxe™

d. y=Cxe* +Coxe™

2 .

13. JTuddepennmansnoe ypasnenne X~y —2y =sin (]n x) ABJIAETCS yPaBHEHUEM. ..

a. Duepa
b. bepnyinu
c. Knepo
d. Jlarpanxa

14. Ypasuenue sujga y" + (ln x)y' + xy =0 sBusercs. ..

a. JMHEWHBIM C IepeMEHHBIMU K03 (DUIIEeHTaMU
b. JUHEWHBIM C TOCTOSHHBIMHU KO3 (QUIIECHTAMH
C. HEJIMHEHHBIM C NOCTOSIHHBIMU KO3 PHULIMEHTaMU
d. HenMHEHHBIM C IEPEeMEHHBIMH KOA(PPUIIMEHTAMH

1.
xX=2x+y
15. PemieHueM cucTeMbl ypaBHEHHH 1 SABJIACTCA. ..
y=3x+4y
{x(t) =Ce” +C,e'
a y(t)=3Ce” —Cye'
x(t) =Ce” +Cye” +(t+1)e”
b, LO= ~Ce” —2C,e” —2te”
{x(t) =Ce +C, e’
. y(t)=3Ce” —C,e'
L |i=dx+y—e”
16. Pemenuem cucteMbl ypaBHEHUH 4 ABJIACTCH. . .
y=y—2x
x(t)=Ce’ +C,e'
y(t)=3Ce” —C,e'
x(t) =Ce” +Cye” +(t+1)e”
b 0= ~Ce” —2C,e* —2te”
{x(t) =Ce' +Cye”’
. y(t)=3Ce” —C,e'
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dx

—=x-4y
17. Touxka mokost cucteMbl U hepeHITHATBHBIX YPaBHECHUI d SIBJISICTCS. . .
dy
—=x+y
dt
a. HEYCTOHYMBBHIM (poKycom
b. ycroituuBeIM (POKyCOM
C. LIEHTPOM
d. cemom
dx
d_ =X+ Sy
18. Jnsa cucremsl quddepeHranbHbIX ypaBHEHUR dt XapaKTePUCTUYECKUM
Do x-3 y
dt

ypaBHEHUEM OYJIeT. ..
a. > —-21-2=0
b. 24+21-2=0
c. 2+21+2=0
d. 2-21+2=0

19. Pemrenue muddepennuansHoro ypauenus X + x' =, X(O) =1, x'(()) =—1 wumeer

BUII...

a. x=e ' —e—t
b. x=e X —e
c. x=e'

d x=e

a.

b. x=0

c. x=e ¢
d. xze_zt—t

Pewenue 3a0anuii 6 mecmosoit ¢hpopme. llpoBonurcs Tpu pasa B TEUCHHE H3YUYCHHUS
JTUCLUIUIMHEI (cemecTp) Ha miatdopme http://open.kbsu.ru/moodle/. He Menee uem 3a 1 Henento
70 TECTHPOBAHUS, MPENOJaBaTeNb JOJDKEH OINPEAETUTh CTYJCHTaM WCXOJHBbIE MAHHBIC IS
MOJTOTOBKH K TECTHPOBAHUIO: HA3BATh Pa3/Ielbl (TEMBI, BOIPOCHI), IO KOTOPBIM OYIyT 3aJaHus
B TECTOBOM (popMe, TeOpeTHUeCKHe MCTOYHHUKH (C TOYHBIM yKa3aHMEM pa3/esioB, TeM, cTareil)
JUISL IOATOTOBKH.

Kpumepuu ¢hopmupoganusn oyenox no mecmosvim 3a0aHusam:

5 0aIoB — MOJIyYaroT 00yYaroIuecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bonpocsl. Bemmonaneno 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;

4 Gamna — noay4aroT oOydarommecs: ¢ MPaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE

Borpockl — 80 —99 % ot obmrero ooObema 3aJaHHBIX TECTOBBIX BOITPOCOB;
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2-3 bayuta — MoTy4yaroT 00y4JaroNIHecs ¢ MPaBIILHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 60 —79% ot o0miero 00bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
1 Gamn — momydaroT oOydYaromiuecss MPaBUJIBHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC

Borpockl — MeHee 40-59 % oT o6miero oobeMa 3aIaHHBIX TECTOBBIX BOTIPOCOB.

5.3. Ouenounvie mamepuansvl 011 RPOMENCYMOUHOU ammecmayuu

Lenvio npomescymounvix ammecmayuii TO IUCUUIUIMHE SIBJISETCS OLIEHKA KayecTBa
OCBOEHUS AUCHUILTUHBI 00Yy4aIOIIUMUCS.

[IpomexxyTouHnast arrectanus MNpeIHa3HAYeHA /JII OOBEKTHUBHOTO MOATBEPKICHUS U
OIICHUBAHMSI JIOCTHUTHYTHIX PE3yJIbTATOB OOyUYEHUS IMOCIE 3aBEPIICHUS M3yUEHUS AUCIUILTHHBL.
OcymecTBisieTcs B KOHIIE 3 ¥ 4 CEMECTPOB U IPEJICTaBIsIET COO0H UTOTOBYIO OLEHKY 3HAHUH 1O
muciuminie «Jluddepenuunanbaple ypaBHEHHS» B BHJAE NMPOBEACHUS dK3aMeHa, 3adera (3, 4
ceMecTp).

Ilepeuens 6onpocos, 6bIHOCUMBIX HA IK3AMEH 8 3 cemecmpe
1. Tlonstue Y. dusmnueckue 3anaud, NpuBoisamue K auddepeHIHalbHBIM yPaBHEHUSIM.
[Tonstue muddepenuuansHoro  ypaBHeHus. OObIKHOBEHHbIE U depeHIanbHbIe
ypaBHEHHUS.
2. Tlopsnok ypaBHEHUS, pelIeHHE, HWHTErpai, olmiee pemieHue, oOmui wuHTerpan. [lome
HanpaBlieHu#. VIHTerpaabHble KPUBEIE.
BekropHoe none. @a3oBbie KpuBble. MeTO U30KIIUH.
3anaua Komu. Jlomannbie Diinepa.

Teopema cymiecTBOBaHUA U equHCTBeHHOCTH 3a1aun Ko aiis OJ1Y nmepBoro nmopsika.

AN

HenpepriBHasi 3aBUCUMOCTh pelleHus 3afaun Komm OT HayalbHBIX JAHHBIX M OT IpaBoO

4aCcTH ypaBHEHUS.

7. YpaBHEHUE ¢ pa3JeNdiOIUMUCA IEPEMEHHBIMU. Y paBHEHM S, IPUBOASILINECS K YPaBHEHUSIM
C pa3esOUIMMUCS IEPEMEHHBIMU.

8. OnHOpoAHBIE U KBa3UOAHOPOJHBIE YPABHEHUS.

9. JluHeliHble ypaBHEHHUs IEPBOTO MOPSIIKA.

10. YpaBuenus bepnysm.

11. OcoOsie pemenus aAudhepeHInaIbHOro0 ypaBHEHUS [IEPBOTO MOPSIIKA.

12. Orwubaromiast cemeiicTBa KpUBBIX U 0c0ObIe petieHus AudQepeHInanbHbIX YpaBHEHUH.

13. VYpaBHeHue B nonHbIX AuddepeHnnanax.

14. WHTErpupyromuii MHOXHUTENb.

15. YpaBHeHUs1, Hepa3pelIeHHbIE OTHOCUTEIBHO TPOU3BOIHON. METOIbI pEeIICHUS.

16. Meton BBeaeHus napamerpa. Y pasHenus Jlarpanxka u Kiepo.
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17.

18.

19.

10.

11.

OCHOBHBIE ONpEIETICHUs] U TOHITHS YpaBHEHUM BbIcIIEro mopsnka. 3agada Komm s
YpaBHEHHUS, Pa3pPEIICHHOTO OTHOCUTENIBHO cTapmiel mnpousBomHoi. OOmiee perieHue.
UYactHoe pemenne. Ocoboe perieHue.
Teopema cylIecTBOBaHUS M CIMHCTBEHHOCTH pelleHUs 3afaun Komm 1y ypaBHEHUS
BBICIIETO TIopssiKa. (PopMyITHpOBKa).

HuddepeHnnansabie ypaBHEHHUs, WHTETPHPYEMbIE B KBaapaTypax WIH JOMYCKAIOIIUE
IIOHIDKEHHE MopsiKa. Ciyyan OHIDKEHUSA nopsiaka: 1) y(") = f(x); 2)
Flx,y®,y* P . ,y")=0; 3) F(y,y,...y"”)=0; 4) o0oxHOpOIHOE OTHOCHTEIHHO
Y,V e, Y5 5) 0600111EHHO OTHOPOIHOE.

Ilepeuens eonpocos, evinocumuix Ha 3auem 6 4 cemecmpe
OcHOBHBIC ONpEICIICHUS W TOHATHS ypaBHEHWH BBICIICro Topsaka. 3amada Komm s
YpaBHEHHUS, Pa3pEIIEHHOTO OTHOCUTENIbHO cTapiueil mpousBogHoi. OOmiee pemieHHe.
Yactroe pemrenre. Ocoboe perieHue.
Teopema CyIIecTBOBaHUS W EAWHCTBCHHOCTH peEIICHUs 3anadu Komm mis ypaBHCHHS
BBICIIETO TopsKa. ((HopMyIUpOBKA)
Huddepenunansupie ypaBHEHHUS, UHTETPUpPyEMble B KBagpaTypax WM AOIMYCKAIOIIIe

IIOHUKEHUE MOpAAKA. Cnyuan ITOHWKECHUS nopsiyka: 1) y" = f(x); 2)

Flx,y®,y* P . ,y")y=0; 3) F(y,9,...y"”)=0; 4) o0omHOpPOZHOE OTHOCHTEIBHO

V.Y s ™5 5) 060OIIEHHO OHOPOIHOE.

Jluneitnble nudpepeHnanbHbIe YpaBHEHHSI N-T0 TOPSAKA.

JluHeliHast 3aBUCUMOCTb M HE3aBHCUMOCTh cHcTeMbl (yHKIMA. Onpenenurens BpoHckoro.
Heo6xonumblii Mpu3HaK JIMHEHHON 3aBUCUMOCTH (DYHKLIUH.

Teopema o cyuiecTBoBaHMM (PyHIaMEHTaJbHOW CUCTEMBbI pelieHuil. Teopema 00 obmem
pelIeHNH JTMHEHHOTO 0JTHOPOJHOr0 ypaBHeHus. ®opmyna Octporpaackoro —JInyBuis.
JluneliHoe HeoAHOPOAHOE AU PepeHInaTbHOE YpaBHEHHE N-TO MOpsAKa.

[Toctpoenne oOmero peuieHus JUHEHMHOTO HEOAHOPOAHOro AuddepeHIaIbLHOro
YpaBHEHHUS N-TO TMOpsAKa 1O U3BECTHOM (yHIAaMEHTAJIbHOM cHCTEME pelIeHUi
COOTBETCTBYIOLIETO OAHOPOJHOIO YPaBHEHMS.

Jluneiinple  muddepeHIaTbHble  ypaBHEHMS N- IO TOpsAKa C  HOCTOSHHBIMU
ko PuurenTamu. OTHOPOJHBIE YPABHEHUS BBICILIETO MOPSIIKA.

[Toctpoenne oO0miero pemieHus JIMHEHHOTO HEOAHOPOAHOro AU depeHIHaTbHOTO
YpaBHEHHUS N-TO MOPSIIKA C TOCTOSSHHBIMU BELIECTBEHHBIMU KOA(PHUITUECHTAMHU.

Bripaxkenue nuHeiHoro nudd@epeHnuanibHOro oneparopa n-ro mopsakKa oT MPOU3BEACHUS

IBYX (yHKIUI.
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12.

13.

14.

15.
16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Bup gactHOro perieHust TMHEHHOTO HEOAHOPOAHOTO AU(PEepEeHIINATBHOTO YpaBHEHHS N-TO
Hopsiika C TIOCTOSHHBIMH ~ BEIIECTBEHHBIMH KOX(QQPHUIMEHTAMH C TPaBOW YaCThIO
CIEIMAJIbHOTO BUAA.

Merton HeomnpeneneHHbIX KO3()(QUINMEHTOB HaXOXIEHHMs 4YacTHOro pelleHus. Merton
BapyallM¥ IPOU3BOJIBHOM IOCTOAHHOM. Popmyna Komwm mis HAaxX0XIEHUS 4YacTHOTO
peleHusl.

Jluneitnoe  auddepeHunanbHoe  ypaBHeHue —Ouiepa.  OmHOPOAHBIA  ciay4dail w
HEOIHOPOIHBIMN.

BTopoii MeTo1 UHTErpUpPOBaHUS ypaBHEHUS Dilyiepa.

Jluneiinoe onmHoponHoe auddepeHnnanbHOe ypaBHEHHE 2-TO TMOPAIKA C TEPEeMEHHBIMU
KO3 pHULIHEHTaAMH.

CaMoconpsKeHHOE JINHEHHOE YPaBHEHHE.

[Toctpoenue oOwIero pemnieHuss JUHEHHOrO OAHOPOJHOIO YpaBHEHUS 2-IrO MOpsAIKa C
NEPEMEHHBIMH KOA(P(PUIIMEHTAMH IO €r0 H3BECTHOMY YaCTHOMY PEUICHHUIO.

[TonsiTHE O KpaeBbIX 3a/a4ax il OOBIKHOBEHHBIX IU((hepeHInAIbHBIX ypaBHEHHA. MeTo
¢yHkuuu I'puHa perieHus KpaeBbIxX 3a1ay.

Hopmanbsuble cucrembl auddepeHuanbHblXx — ypaBHeHUil. HopmanbHble — cucTembl
QG epeHIaIbHbIX YPaBHEHUI TIEPBOTO MOPSIKA.

®dazoBoe TPOCTPaHCTBO M (pa3oBble TpaekTopuu. Teopema IleaHo o cymiecTBoBaHUU
pemenus 3agaun Komm.

EnuncTBeHHOCTh pemieHus 3aaaun Kommm amns HopMmanbHON cucteMsl auddepeHnnanbHbIX
YpaBHEHUH NEPBOTO MOPSAIKA C IPABOM YaCThIO, yIOBJIETBOPSIOIIEH ycioButo Jlummuna.
IIpocTpaHCTBO peHIeHUN JMHEHHOTO OJHOPOJHOIO YPaBHEHHsA: TEOpEMa O BEKTOPHOM
IPOCTPAHCTBE MHOXECTBA pEIIeHUH, Teopema 00 ompenenurene BpoHckoro u nuHeHHON
HE3aBHCHMOCTH PEIIECHUN.

ba3uc nmpocTtpaHcTBa  pelleHHil: TeopeMa O  peuleHusx, oOpasyrommx — 0Oasuc,
dyHIaMeHTalbHas CHUCTEMa pEeLIeHull, o0Illee peleHue, O BEUIECTBEHHOM Oa3uce
IIPOCTPAHCTBA PELLIEHUM.

Jlunelinble nud¢epeHaIbHble YpaBHEHUSI BTOPOro MOpsijiKa: CBEIEHHE K HOpPMaJbHOM
CUCTEME, Pa3pelINnMOCTb, €IMHCTBEHHOCTD.

JluHeiHble OHOPOIHBIE YPAaBHEHUS C MOCTOSHHBIMHU KO3 (ULIMEHTaMU: JIeMMa O JIMHEHHO
HE3aBUCHMOH cucreMe (yHKIMI, JieMMa O pELICHUSAX ypaBHEHMs, Teopema o
(byHIaMEHTAJIbHOW CUCTEME peIlIeHUH.

Jluneitnple HeogHOponHBIE MU GdepeHIalbHbIe YpaBHEHHUS] C IMPaBOM YacTbio B BUE
KBa3UMHOTOUJICHA.
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28.

29.

30.
31.

32.
33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.

44,

45.

Ceenenue 3amaun Komm juist cucremsl nuddepeHInanbHbIX ypaBHEHUH MPOU3BOJIBHOIO
nopsiaka K 3amade Komm s HopMmanbHOH cucTeMbl auddepeHInalbHbIX YpaBHEHUH
IIEPBOTO NOPsJIKA.

WnterpupoBanue cucreM J[Y myTem cBeAeHHS K OJHOMY YpPaBHEHHIO 0oJiee BBICOKOI'O
HOpsIIKA.

Haxoxxnenne uHTerpupyemMbix KomOuHaiuii. [lepbie nHTErpasbl.

Teopembl cyllecTBOBaHUS M €IMHCTBEHHOCTH pelleHus 3agauun Komwm (mms cuctemsl
YPaBHEHHH U 17151 ypaBHEHUS BBICILETO MOPSIIKA).

WuTepBai CynecTBOBAHMS PEIICHUS TMHEUHBIX CUCTEM U YPABHEHUM.

3aBUCUMOCTh pelIeHuil 0OBIKHOBEHHBIX TU((GepeHIINaTbHbIX YPaBHEHHA OT apaMeTpoB U
Ha4aJIbHBIX JAHHBIX.

Metoa noJICTAHOBKU PELICHUsI CUCTEM JIMHEHHBIX U] PepeHInaIbHbIX ypaBHEHUN IEPBOTO
NOpsI KA.

Jluneiinpie cuctembl U HepeHInANTBHBIX YPABHEHUI: 3aMCh B BEKTOPHOM BH/IE.
JIuHeliHbIE OOHOPOAHBIE CHUCTEMBI: IPOCTPAHCTBO PELICHUM, Teopema O JIMHEWHOU
3aBUCUMOCTH peIleHHH, TeopemMa o 0a3uce MPOCTPAaHCTBA pELICHUH, CIEACTBUE,
(byHIaMeHTalIbHAs CUCTEMa PELICHUH, BEILECTBEHHbIN 0a3uC MPOCTPAHCTBA PELLICHUH.
Omnpenenurens Bporckoro, popmyina JlnyBusis.

PemieHne HEONHOPONHOM CHCTEMBI METOJOM BapualMy IIOCTOSHHBIX: CHUCTEMa JUIs
OIpeNieNIeHus] TOCTOSHHBIX, TeopeMa O BHAe OOIIero peuieHus ¢ (pyHAaMeHTaIbHOR
MaTpHULIEH.

JluHeiHble OJJHOPOJIHBIE CHUCTEMBI C JEUCTBUTEIBHBIMU MOCTOSSHHBIMU KOX((ULIMEHTaMU:
(dyHIaMeHTalbHAsE CHUCTEMa pEUIeHWH B cllydyae pas3iIMYHBIX COOCTBEHHBIX 3HAYEHM,
TEOopeMa O CUCTEME PEIICHUH, OTBevaroIieil KpaTHOMY COOCTBEHHOMY 3HA4EHUIO.

Cuctemsl JIOJY ¢ mocTOsTHHBIMH KO3 PHUIIMEHTAMHU.

Merton Diinepa HaxoxaeHus pemenus cuctemsl JIOJAY ¢ moctossHHBIMU KO3 DUITUEHTAMH.
Merton HeorpeaeIeHHBIX KO3 (OUITMEHTOB.

Meron Bapuanyy MOCTOSHHBIX.

Omnpenenenne ycTonuuBOCTH 110 JIAMYHOBY M aCUMITOTUYECKONW YCTONYUBOCTH.
YcToMunBOCTh JIMHEWHBIX U (PEepeHINaTbHBIX CHUCTEM: TeopeMa 00 yCTOWYHMBOCTH
CHUCTEMBI, CIIeJICTBUS 1 U 2, TepemMa 00 aCUMIITOTHYECKON YCTOWYUBOCTH CUCTEMBI.
YCTOWYNBOCTh JIMHEHHBIX OJHOPOJHBIX CHCTEM: TeopemMa 00 yCTOMYMBOCTH, Teopema 00

ACHUMITOTUYECKOU YCTOMYUBOCTH.
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46.

47.

48.

49.

50.
51.
52.
53.
54.

55.
56.
57.

Y CTOMYNBOCTh OAHOPOJHBIX JTUHEHHBIX CUCTEM C MOCTOSTHHBIMU KO3 PUIIUEHTaAMU: JIeMMa
00 OIIEHKE pelIeHHs, TeopeMa 00 aCUMITOTUYECKON yCTOMYNBOCTH CHCTEMBI, 3aMEYaHUE O
HEYCTOMYMBOCTH.

Teopema JlsmyHoBa 00 YCTOMYMBOCTH O MEPBOMY NPUONIMKEHHIO: JleMMa 00 OIEHKE
pellieHus, CIEACTBUE, OLEHKa (yHIaMEHTaJbHOW MAaTpUIIbl, HEJTUHEIHas aBTOHOMHAs
cUcTeMa U BBbIIEJIICHUE JHMHEHHOW wyacTu, Teopema JlsmyHoBa 00 acHMMITOTHYECKON
YCTOMYUBOCTH.

[ToBeneHue TpaeKTOpUd JTUHEHHON OHOPOIHOM cucTeMbl AuddepeHIINaTbHBIX YPaBHEHUN
BTOPOTO MOpSJKA: ciay4yall JeMCTBUTENBHBIX U Pa3jIMYHbIX COOCTBEHHBIX 3HAUYEHUH - y3el,
CEe/JI0, CUCTEMA MOIYIPSAMBIX, CIIydyall KOMIUIEKCHO - CONPSDKEHHBIX COOCTBEHHBIX 3HAYEHUM
- PoKyc, IEHTp, CIydail KpaTHOTO ACHCTBUTEIHLHOTO KOPHS - JUAKPUTUICCKUH y3el, CIrydan
npsMbIX. [lepBble HHTETrpabl.

[TocranoBKka 3amaun 00 UHTETPUPOBAHUU YPAaBHEHUS C YACTHBIMU MPOU3BOIHBIMU MEPBOTO
HOpsIIKA.

JIuneiiHble OJTHOPOIHBIE YPABHEHUS B YACTHBIX MIPOU3BOJIHBIX IIEPBOIO NOPSAIKA.

JIunelinble HEOTHOPOHBIE YPABHEHHUS C YACTHBIMH IPOU3BOJIHBIMU [IEPBOTO MOPSIIKA.
[lepBble MHTETpaIbl XapAKTEPUCTUUECKON CUCTEMBIL.

CBs13b XapaKTEepUCTHUK C pelieHusMu 3agaun Komm.

Teopema cymiecTBOBaHHS W €AMHCTBEHHOCTH pelneHus 3aaaun Komm (s GyHKIMU ABYX
MEPEMEHHBIX ).

Henunelinble ypaBHEHHS B YaCTHBIX MPOU3BOIHBIX IEPBOIO MOPSAKA.

CucremMa IByX COBMECTHBIX YpaBHEHHI IEPBOTO MOPsIIKA.

Vpasuenue [1padda.

Kpumepuu gpopmuposanus oyenok no npomesxcymounoii ammecmayuu

Cymma 0asi10B Tekymero | Cymma 6aijioB Ha Oo6mas cymma
Ounenka
U py0eKHOTr0 KOHTPOJIsA 3ayere 0aJ10B
>61 - 61 3auer (6e3 caaun)
36-60 0 36-60 He3auer
36-60 25-1 61 3a4er
<36 - - HEIOIYCK

Kpumepuu ¢hopmuposanusn ouenox no npomexcymounoi ammecmayuu
(014 IK3amena @ ciyuae, eciu IK3AMEHAYUOHHBLIL OUlem codeprcum 08a 60npoca)

Cemectp (no umozam mexkyuiezo u pyoescno20 KOHmpo.s)

Ixkana oueHUBaHUA

HeynoBjieTBOpHT. \ Y10BJ1€TBOPHUT. \ Xopomuo \ OT1aM4YHO
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(36-60 6aas10B)

(61-80 6aas10B)

(81-90 6ans10B)

(91-100 6an10B)

OO0yuaromuiicst
umeer 36-60
0aJI0B IO UTOTaM
TEKYIIETo U
pyOeKHOTO
KOHTpOJIS, Ha
JK3aMeHe He Jail
IIOJIHOT'O OTBETA HU
Ha OJIUH BOIPOC.
OOyyarormmiics
nmeer 36-45
0aJlJIOB IO UTOraM
TEKYIIEero U
pyOexKHOTO
KOHTPOJIS, Ha
JK3aMeHe J1ajl
MOJIHBIA OTBET
TOJIBKO Ha OJIMH
BOIIPOC

OOyuarommiics
nmeet 36-50
0aJlIoB 110
UTOTaM TEKYIIETO
1 pyOeKHOTO
KOHTPOJIS, Ha
9K3aMCHE Jaj
IIOJIHEIM OTBET Ha
OJIMH BOTIPOC U
YaCTUYHO
(TIOJTHOCTBIO)
OTBETHJI Ha
BTOPOH.

OOyuarommiics
nmeet 46-60
0asI0B 10
UTOTaM TEKYIIETO
U pyOEKHOTO
KOHTPOJIS, Ha
JK3aMeHe Jan
MTOJHBINA OTBET HA
OJIMH BOIPOC WIIH
JaCTUYHO
OTBETUJI Ha 00a
BOTIpOCA.

OOyuarommiics
UMEET 110 UTOTaM
TEKYIIETO U
pyOexKHOTO
KoHTpoust 61-70
0amioB Ha
9K3aMeHE He J1al
MIOJTHOTO OTBETA
HU Ha OJTUH
BOTIPOC

OO0yuarommiics
nmeet 51-60
0asI0B 1o
HUTOraM
TEKYIIEro U
pyOexKHOTO
KOHTPOJIS, Ha
SK3aMEHE Jai
ITOJTHBIA OTBET
Ha OJTUH BOTIPOC
M YaCTUYHO
(MOTHOCTHIO)
OTBETUJI Ha
BTOPOM.
OO6yuarommiics
nmeer 61 — 65
0asI0B 10
HUTOraM
TEKYIIETOo U
pyOexxkHOTO
KOHTPOJIS, Ha
SK3aMEHE Aai
ITOJIHBIA OTBET
Ha OJTUH BOTIPOC
M YaCTUYHO
OTBETHII Ha
BTOPOW.

OObyuarommuiics
nmeet 66-70
OaJIJIOB TIO
UTOraM
TEKYIIETo U
pyOexxHOTO
KOHTPOJIS, Ha
HK3aMeHe) Jal
MOJIHBIN OTBET
TOJIKO Ha OJIUH
BOIIPOC.

OO6yuarommiics
umeet 61-70 OammoB
10 UTOT'aM TEKYIIIETO
U pyOeXHOTO
KOHTPOJIS, Ha
AK3aMEHE Jall
MTOJIHBINA OTBET Ha
OJIH BOIIPOC U
YaCTUYHO
(IOJTHOCTBIO)
OTBETHJI HA BTOPOH.

HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH

BKJIIOYACT ABC COCTABIIAIONIHNC:

nepeas cocmasjiArnowa

MPAKTUYECKHE 3aHATHSI) U CAMOCTOSTEIbHOU PabOTHI.

VYuebHast paboTa MO JUCHUIUIMHE COCTOMT U3 KOHTAKTHOM pPabOTHI

6. MeToauyeckue MaTepuaJbl, ONpeae/siionue npoueIypbl OeHNBAaHUs 3HAHMI, YMEeHUI,

(mexmuu,

MaxkcumanpHas cymma (100 OamnoB), Habupaemas CTyJIEHTOM IO JHUCIHILIMHE,

— OIICHKa pPEryJIsaipHOCTH, CBOCBPEMCHHOCTH H Kade€CTBa
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BBITMIOJTHEHUS] CTYIACHTOM YyueOHOW paboThl MO M3Y4YEHHMIO AMCLUHUIUIMHBI B TEUYEHHE IMepuoja
W3YYCHHS TUCITUTLIMHBI (CEMECTPa, MIIM HECKOJIBKUX ceMecTpoB) (cymma — He 6osiee 70 6aymoB).
Banel, xapakTepu3ylomye ycreBaeMoCTh CTyIeHTa 110 AUCHUILUIMHE, HAOUPAIOTCS UM B TCUCHUE
BCEro nepruoja 00y4eHus 3a U3yuyeHUe OTACIbHBIX TEM U BBIIIOJHEHUE OTACIBHBIX BUIOB padoT.

— 8mopas cocmasnAwas — OleHKa 3HaHU| CTyJIeHTa M0 Pe3yJibTaTaM IPOMEKYyTOUYHOM
arrectanuu (He 6oee 30 —6amioB).

Kpurepuem onenku ypoBHS C(HOPMHPOBAHHOCTH KOMIIETCHIMH B paMKax ydeOHOU
muctiuinabel «Jluddepennmanbapie ypaBHeHUs» sBisieTcs 3a4deT (3 cemecTp) m dk3ameH (4
ceMecTp).

OO6mmit Oamn TEeKymero M pyOeKHOro KOHTPOJS CKIIAJBIBACTCA W3 CIEIYIONNX

COCTaBJISIFOLLIHX:
Pacnpedenenue 6annos mexyuiezo u pydoesrcno20 KOHmMpos
N Cymma 6a/1510B
n/n Bin konTpoas D G 1-s1 Touka 2-51 TOYKA 3-s1 TOuKa
B 0aJu1ax
1. | ocemenue 3aHATHI 10 3 3 4
Texymuii KOHTPOIIB: 1o 30 1o 10 1o 10 o 10
BeimosHeHne caMOCTOSITENTbHBIX
3aJlaHuil (peleHue 3aaa) 0-15 0-5 0-5 0-5
3. | PyOesxHBIN KOHTPOIH 1o 30 no 10 1o 10 1o 10
mecmuposanue 0-12 0-4 0- 4. 0- 4.
KOJIOKBUYM 0-18 0-6 0-6 0-6
Hroro cymma Tekyiero u
py6e>x<H0r0 KOHTPOJIA mo 70 1o 23 o 23 o 24
B ciyuae sk3aMeHa
[TepBbiit aTan (6a30BbIH
YPOBEHB) — OIICHKA He MeHee 36 0. | He meHee 12 | He meHee 12 | He meHee 12
«YJIOBJIETBOPUTEIBHO»
Bropoii stamn (mpoaBuHyThIi menee 70
YPOBEHB) — OIICHKA «XOPOIIOY (51-69) MeHee 23 MeHee 23 MeHee 24
Tpetwuii sTan (BbICOKHIA
YPOBEHB) - OILICHKA «OTIUIHON» HE MEHee He MeHee 23 | He MeHee 23 | He MeHee 24
70

TunoBeie 3amanusi, oOecneunBaromue (GopmupoBanne kommereHuuit  OIIK-1

MpeICTaBIeHbI B Ta0IHIlE 7.

Taonuua 7. Pezynomamut 0ceoenus yueOHou OUCyUnIUnbl, nodJjexcaujue nposepke

30




PesyabTaThl HNapukxaTopsl OcBoeHHbIE TOKAa3aTeJ N Bunsi
00y4eHuUs AOCTHUKEHUS OLIeHKH pe3yJabTAaTOB 00y4eHUsI OIIEHOYHOTI'0
(koMMeTEeHIUN) KOMIIETEHI[U U MarepuaJja,
(11 IVIAHUPOBAHUSA o0ecneunBaIOIINii
pe3yabTaTOB ¢dopmupoBanue
00yUYeHHsI 1o KOMIIeTeHIU i
3JIeMeHTaM
o0pa3oBaTeIbHOM
MPOrpamMMel U
COOTBETCTBYIOIIUX
OIIEHOYHBIX CPe/ICTB)
OIIK-1. Cnoco6en OIIK-1.1. OIK-1.1. 3-1. 3HACT OCHOBHLIC Tunossle
MIPUMEHSATD Crocoben MOHsTHSI, DAKTHI, KOHI[ETIIIIH, OLICHOYHEIE
dbyHIaMEHTATbHBIC MIPUMEHATH 0a30BbIE MaTepuasbl IJist

3HAHMUS, TTOJTyICHHBIC
B o0jactu
MaTEeMATHYECKHUX U
(WJIM) €CTECTBEHHBIX
HayK, 1
UCIIOJIB30BAaTh MX B
npodeCcCHOHAILHON
JeSITeIIbHOCTH

3HAHUA,
MIOJTyYCHHBIC B
obnactu
MaTeMaTHYCCKUX |
(WJIM) €CTECTBEHHBIX
HayK

MPUHLMUIIBI TEOPUH
MaTeMaTU4YeCKuX U (MIIH)
€CTECTBEHHBIX; 0a30BBIii
MaTeMaTUYECKUU anmnapar,
CBSI3aHHBIN C MPUKJIATHON
MaTeMaTHKOW U HH()OpMaTHKON

OIIK-1.1. V-1. YMeeT npuMeHsITh
dyHIaMeHTaIbHBIC 3HAHWS,
MOJTy4YeHHBIE B 00JIaCTH
MaTeMaTU4YeCKuX U (WIIH)
€CTECTBEHHBIX HAyK B
poQeCCHOHAIBHON
JESTENIbHOCTH K PEIICHUIO
KOHKPETHBIX 3a7a4

OIIK-1.1. B-1. Bnaneer
HABbIKAMU pElIeHHs 33/1a4 B
npoQeCCHOHAIbHON
JIeATETbHOCTH Ha OCHOBE
byHIaMEHTAIBHBIX 3HAHUM,
MOJIy4YEeHHBIX B 007acTH
MaTeMaTU4YeCKuX U (UIJIH)
€CTECTBEHHBIX HAYK

OIIK-1.2.
Crniocoben
HCIIOJTb30BAaTh TIPU
pelieHnn

PO eCCUOHATBHBIX
3a/1a4 3HAHMUS,
MOJTyYCHHBIC B
obnactu
MaTEeMaTHYECKHUX U
(MJIM) eCTECTBEHHBIX
HayK

OIIK-1.2. 3-1. O6nanaer
0a30BBIMU 3HAHUSIMU,
MOJTyYCHHBIMH B O0JIACTH
MaTeMaTHYECKUX U (MJIH)
€CTECTBCHHBIX HAYK
OIIK-1.2. V-1. Ymeer
UCTIOJIh30BaTh 0Aa30BbIC 3HAHMS,
MOJTy4YeHHBIE B 00JIaCTH
MaTeMaTUYeCKUX U (WIIH)
€CTECTBEHHBIX HayK B
po¢eCCHOHATBHON
NEeSITETbHOCTH.

OIIK-1.2. B-1. UmeeT HaBBIKK
BBIOOPA METOJIOB PEIICHUS 3a1a4
npodeccuoHaNBHOM
JIEITENNHLHOCTH HAa OCHOBE

YCTHOT'O OIIpoca
(m. 5.1.1);
TUIIOBBIC
OLIEHOYHbIE
MaTepHaIbl s
KOHTPOJIBHOU
paboTsl (11.
5.1.2);
TUIIOBEIC
OLIEHOYHbIE
MaTepHalbl K
9K3aMeHy (II.
5.2.2)
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HOJIy‘ICHHbIX TeopeTI/I‘-IGCKI/IX
3HaHUHI

7. YueOHO-MeTOANYeCKOe o0ecredeHue U CUMIIIMHBI
7.1. Hopmamueno-3axkonooameibHole aKmbl

[Ipukaz Mwunobpunayku Poccunm ot 06.04.2021 Ne 245 "OO6 yrBepxknenun Ilopsiaka
OpraHu3alliil ¥ OCYIIECTBJICHUS 00pa30BaTENbHON AEATENBHOCTH IO 00pa30BaTEeNbHBIM
nporpaMMaM  BBICIIEr0  0o0pa3oBaHMs - THporpaMMaMm OakaiaBpuara, IporpamMmam
crenuainTeTa, IMporpaMMaM Mmaructparypsl” (3apeructpupoBaHo B Muntocte Poccun
13.08.2021 N 64644).
@DenepalibHbIl  TOCYAapCTBEHHBIM 00pa30BaTENbHBIM CTaHAAPT MO 00pa30BaTEIbHBIM
nporpammam BO (®I'OC 3++) no nampasienuto noarotoBku 01.03.02 Ilpuxnannas
MareMartvka u uHpopmaTtuka (ypoBeHb OakanaBpuara). [Ipuka3 MunucrepcTBa oOpazoBaHus
u Hayku Poccuiickoit ®enepanuun ot 10 suBaps 2018r. Ne9 (3apeructpupoBaHo B
MUHHCTEpCTBE PocTUIMU Poccuiickoit @enepanun 06 deBpans 2018r. Ne 49937);
®enepanbHblil 3ak0H "O0 obpazoBanuu B Poccuiickoit ®enepannn" ot 29.12.2012 N 273-D3
http://www.consultant.ru/document/cons_doc LAW 140174/

. IIporpamma «{u¢poBas s3x0OHOMHKa», yTBEp:KJIeHHAs pacnopsbkeHrueM [IpaButenscTBa
Poccuiickoit ®eneparun ot 28 urosst 2017 r. Nel632-p.
. Yka3 Ilpesunenra Poccuiickoit @enepanuu ot 9 mast 2017 r. Ne203 «O Crpareruu pa3Butus
uH(popmanmonHoro oduiectsa B Poccuiickoit ®enepanuu Ha 2017-2030 roxbi».

7.2. Ocnosénasn numepamypa
. EnmprioB A.A. luddepenunansusie ypaBuenus / EnpnoB A.A., EnsnoBa T.A.-  Tomck:
ToMckHil TOCYyJapCTBEHHBIN YHMBEPCUTET CUCTEM YIPABIECHUS U PAAMOAIEKTPOHUKH, DIb

Kontent, 2013.- 104 c. http://www.iprbookshop.ru/72089.html

. Ioutpsarun JI.C. OGwikHOBeHHble nubdepenmansable ypaBHeHus/ Ilontpsrun JI.C.-
ONEKTPOH. TEKCTOBbIE JaHHbIE.- VxkeBck: PerynsapHas u xaornueckas nuHamuka, 2001.- 396

c. http://www.iprbookshop.ru/17642.html.

. Acramona U.B. [lubdepenunansupie ypaBuenus. [IpaktukyMm: yueOHoe ocodue/ AcraimioBa
N.B., Huxkumxkua B.A.-M.: EBpasulickuii  OTKpBITBIH  HUHCTUTYT, MOCKOBCKHUI
rOCYJapCTBEHHbIN YHHUBEPCUTET 3KOHOMMKH, CTAaTHCTUKU M uH(popmaTtuku, 2004.-92 c.

http://www.iprbookshop.ru/10751.html

7.3. [lononnumenvnaa numepamypa
. Bamsuudepos 10.B. Iudpdepenunansueie ypaBHeHus. Yacts 1: yueOHoe mocobue/ M.:

EBpasuiickuii  OTKPBITBIMI ~ HMHCTUTYT, MOCKOBCKHM TOCYJApCTBEHHBIM  YHUBEPCUTET
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http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.iprbookshop.ru/72089.html
http://www.iprbookshop.ru/17642.html
http://www.iprbookshop.ru/10751.html

SKOHOMUKH, CTaTUCTHKH u nH(pOpMaTHKH, 2004.- 117 C.:

http://www.iprbookshop.ru/10663.html

[Moutpsarun JI.C. OOGwikHOBeHHBIE nuddepenimansasie ypaBHenus/ Ilontpsrun JI.C.-
DNEeKTPOH. TEKCTOBbIe JaHHbIE.- VxeBck: PerynspHas u xaotuueckas nuHamuka, 2001.- 396

c. http://www.iprbookshop.ru/17642.html.

. Jlamua M.A. OOGbikHOBeHHBbIE AudQepeHnranbable ypaBHeHH: yueOHoe mocodue/ Jlanwn

N.A., Parapsena JI.C., Ps6oBa A.B.- CII6.: Yausepcurer UTMO, 2013.- 106 c.

http://www.iprbookshop.ru/71494.html.

4.

A

OumunmnoB A.®. CoopHuk 3amad 1o auddepeHInaIbHBIM YpaBHEHUAM. S5-¢ w3l — M.:
JInbpoxom, 2013. — 250 c.
7.4. Ilepuoouueckue uzoanusn (2azema, 6eCMHUK, OI0711eMEHb, HCYPHAT)
Bectauk MI'Y Cepus 1. Maremaruka. MexaHuka.
Huddepenunansabie ypaBHEHUS
Hoxmaner PAH
KypHan BBIYMCIUTENBHON MAaTEMATUKU U MaTEMaTU4YECKON (PU3UKHU
N3Bectus By30B. CeBepo-KaBkazckuil pernoH. EcrecTBeHHbIE HAyKH
VYcenexu MaTeMaTuyecKuX HayK

7.5. Humepnem-pecypcoi

. http://www.dvo.sut.ru/libr/ite/079/index.htm

http://window.edu.ru/window/catalog?p rubr=2.1.6

. http://www.fepo.ru/

http://festival.lseptember.ru/subjects/11/

. http://fcior.edu.ru/

http://www.yandex.ru/

. http://www.rambler.ru/

. http://www.taurion.ru/

http://olymp.mephi.ru/main/

[Ipu mpoBeneHUH 3aHATUN JIEKIIMOHHOTO THIA MPAKTUYECKUX (CEMHHAPCKUX) 3aHSATHH

HCIOJIB3YIOTCA CBCIACHUA 00 QJICKTPOHHBIX I/IH(I)OpMaLII/IOHHLIX peCypcax, K KOTOPbIM obOecneueH

JOCTYyH s mofb3oBaTeneit oubnnorexku KBI'Y.

IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HHGOPMALIMOHHBIX 023 1aHHBIX,
K KOTOPBIM o0ecrieyeH aoctyn noJb3osareasm KbI'Y
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(2022-2023 yu. ron)

HaumenoBanmne Kparxas Anpec caiita HaumenoBanue YcaoBust
Ne 3J1eKTPOHHOI'0 XapaKTepUCTHKA OpraHu3alMm- A0CTYIA
w/n pecypca BJajeJbla;
PEKBU3HTHI
JA0r0BOpa
Hayunas OnekTp. 6ubamoTeka http://elibrary.ru 000 «HDOb» [TomuaeIin
3J1eKTPOHHasA HaYYHBIX TyOIuKauui JOCTYII
oudauorexka (HIb - okomo 4000
PODON) HWHOCTpaHHBIX B 3900
OTE4ECTBEHHBIX
HAYYHBIX JKypHaJIOB,
pedepatnl
1 myOmmkaruii 20 ThIC.
JKypHAJIOB, a TAaKXKe
onucanus 1,5 mH.
3apyOeKHBIX U
pOCCUICKUX
nuccepTanmii; 2800
pocc. KypHaIOB Ha
0e3B03Me3THOM
OCHOBE
Ba3a naHHBIX Hanumonanpuas http://elibrary.ru 000 «HDOb» ABTOpHU30BaHH
Science Index MH(POPMALUOHHO- JInneH3noHHBIN B TOCTYTI.
(PUHII) aHaJIUTHYECKast JIOTOBOP ITo3BoiseT
cHCTEMa, Science Index JIOIIOJIHATD U
AKKyMYJIUPYOLLas NoSIO-741/2022 YTOUYHATH
Oonee 6 MMJUTMOHOB ot 19.07.2022 CBEJICHUS O
myOuKaIui AKTHBEH 10 MyOJIUKAITUSIX
POCCHICKUX aBTOPOB, 31.07.2023r. YUYEHBIX
a Taxke WHPOPMAITHIO KBI'Y,
00 MX IUTHUPOBAHUH U3 UMCIOIIIXCS B
bomee 4500 PUHI]
pOoccuiicKux
JKYPHAJIOB.
IBC 13800 n3nanuii mo http://www.studm 000 [onuprit
«KoHcyabTaHT BCEM 00JIacTsIM edlib.ru «KoHcynpTanT JIOCTYI
CTYAEHTa» 3HAHUM, http://www.medc CTYACHTA» (peructparus
BKJIFOUaET OoJiee ollegelib.ru (r. Mockga) o [P-agpecam
gem 12000 yueOHIKOB Jorosop KbI'Y)
1 y4eOHBIX TOCOOHI Ne750KC/07-
s BO u CIIO, 864 2022
HauMEHOBaHUI 0OT126.09.2022
XKypHanoB u 917 AKTHBEH 0
MoOHOTpaduil. 30.09.2023r.
«JIeKTPOHHAS Komnekmus http://www.studm 000 IHomHbIN
ondIMoTeKa «Memunaa (BO) edlib.ru «ITonmurexpecypc JIOCTYTI
TEeXHUYECKOro I'DOTAP-Menua. » (peructpanus
By3a» (AbC Books in English (r. Mockaa) no [P-anpecam
«KoHcyabTaHT (xHUTH Ha Horosop KBbI'Y)
CTYAEHTa») AHTJINACKOM SI3BIKE) » Ne701KC/02-
2022
ot 13.04.2022
AKTHUBEH 110
19.04.2023r.
IBC «JIanb» OnekTpoHHbIE Bepcuu | https://e.lanbook.c 000 «9BC [osHBIi
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KHUI BEyIIHUX om/ JIAHb» (r. JOCTYII
HU31aTeIbCTB YICOHOM CaHkr- (peructparus
Y HAyYHOU [TerepOypr) o [P-anmpecam
JIUTEPATYPHI (B TOM Horosop KBI'Y)
qHUCIIe Ne6EI1/223
YHUBEPCUTETCKUX ot 15.02.2022
U31aTeNbCTB), TAK U AKTHUBEH 10
3JIEKTPOHHBIE BEPCUU 28.02.2023r.
MIEPUOMIECKUX
W3JaHUM 110
Pa3NnUYHBIM 00IACTIM
3HaHUM.
HauuonaabHas O0be TMHEHHABIH https://m306.pd OI'bY Hoctym ¢
3JIEKTPOHHAA 3NEKTPOHHBIN KaTanor «Poccuiickas 3JIEKTPOHHOTO
ounodsmorexka PI'b (hOHIOB POCCUHCKHUX rOCyIapCTBEHHA | YUTAIbHOIO
OMOJINOTEK, s OMOIMOTEKA» 3aja
coJiepKaIiui Horosop OubIHOTeKU
4331 542 Nel01/HDB/166 KbI'Y
AIEKTPOHHBIX 6-11 oT
JIOKYMEHTOB 10.09.2020r.
00pa3oBaTeIbHOTO U Cpoxom Ha 5
Hay4JHOTO XapaKTepa neT
0 Pa3TMYHBIM
OTpacisiM 3HaHUU
IBC «IPRbooks» 107831 myonukanmii, | http://iprbookshop | OOO «Aii [1u Ilonueii
B T.4.: 19071 — .ru/ Op Menuay JOCTYTI
y4eOHBIX M3/IaHUM, (r. CaparoB) (peructparnus
6746 — Hay4HBIX Jorosop o IP-agpecam
m3nanuii, 700 Ne9200/2211 KBI'Y)
KoneKknui, 343 ot 08.04.2022
xypHana BAK, 2085 AKTHBEH J0
ayauo U3JIaHUH. 02.04.2023r.
IBC «IOpaim» OnekTpoHHbIE Bepcun | https://www.bibli 000 ITonHerit
nasa CITIO y4eOHOH 1 Hay4HOU o-online.ru/ «ONEeKTPOHHOE JOCTyM
JUTEPATyPHI U3J1aTEeNBCTBO (peructpanus
u3narenscTB «fOpaitt» FOPAMT» (r. no [P-anpecam
s CIIO u MockBa) KBI'Y)
3JIEKTPOHHBIE BEPCUU Jorosop
MEePUOJUIYECKHUX Ne192/EIT1-223
HW3JAaHUH I10 Ot 29.10.2021
pa3NUYHBIM 00IaCTIM AKTHBEH 0
3HAHUU. 31.10.2022 r.

Polpred.com. 0630p CMU Poccum u | http://polpred.co 000 Hoctyn no IP-
HogsocTtu. O630p 3apy0Oexns. [lonuble m «ITonnpen agpecam
CMMU. Poccus u TEKCThI + aHAJIUTHKA CIIPABOYHUKU KbI'Y

3apyoexnbe n3 600 uznanuii mo 53 besBo3mesnHO
OTpacisaM (6e3
oduIHaIbLHOTO
JIOTOBOPA)
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10.

IIpe3ugentckas Bonee 500 000 http://www.prlib.r OI'bY ABTOpH30BaHH
O0ubIHOTEKA M. AJICKTPOHHBIX u «IIpe3nnmeHTcKka | BIHA JOCTYII U3
B.H. Eannuna JIOKYMEHTOB T10 s OMOIMoTEKA OUOIIMOTEKH
ucropun OTEUYeCTBa, um. b.H. (ayn. Nells,
poccuiickoit Ensnmaay (T. 214)

rOCYIapCTBEHHOCTH, CankT-
PYCCKOMY SI3BIKY U [TerepOypr)
paBy Cornamenne
ot 15.11.2016r.
beccpounslii

7.6 MemoouuecKkue ykazanus no npo6eoeHur0 pazniudHslX Y4eOHbIX 3aHAMUN U Opyeum
eUOAM CAMOCMOAMEIbHOU padomaul
OcHOBHBIMU BUJaMH Y4eOHBIX 3aHATUN NIpU U3y4eHUHU Kypca «uddepennunanbubie
YPaBHEHHUSD» SBJISIOTCS JIEKIIMH, TPAKTUUECKUE 3aHATHS U KOHTPOJIMPYEMasi CaMOCTOSTENIbHASI
paboTa CTyZEHTOB C U3yUYEHUEM UMH PEKOMEH0BAHHOM JIUTEPATYyPHI.

Jlekuus — ri1aBHOE 3BEHO JUIAKTUYECKOTO IHKIIa 00ydyenus. E€ nens — popmupoBanue y
CTYJI€HTOB OPUEHTUPOBOYHOU OCHOBBI J1JIs1 ITOCJIEIYIOIEr0 YCBOECHUSI MaTepraia METO0M
camocTosTeNbHOI paboThl. CofepxaHue JTEKIUU JOKHO OTBEYATh CIEAYIOIIM
TUTaKTHIECKAM TPEOOBAHUSIM:

- U3JI0KEHHE MaTepuaia OT IPOCTOro K CJI0XKHOMY, OT U3BECTHOIO K HEM3BECTHOMY;

- JIOTUYHOCTh, YETKOCTh U SICHOCTh B M3JI05KEHUU MaTepHaa;

- BO3MOXHOCTb TPOOJIEMHOTO H3JI0KEHHS, TUCKYCCHH, JHANIOTa C IeNbI0 aKTUBHU3AINH
JeSITEIbBHOCTH CTY/IEHTOB;

- TeCHas CBSI3b TEOPETUUECKUX MOJIO)KEHNUHN U BBIBOJIOB C IPAKTUKOM U OyyIiel HayuyHOU
JESATEIIBHOCTHIO MarCTPAHTOB.

IIpenogaBaTenp, YATAOIUN JaHHBIN JEKIINOHHBIN KypC, TOJDKEH 3HATh CYLIECTBYIOIINE
B [1€IarOTMYECKON HayKe M MCII0JIb3yEeMbIe Ha ITPAKTUKE BAPUAHTHI JIEKIIUH, UX JUIAKTUUECKHE
BO3MOXKHOCTH, a TAaKXKe UX METOJUYECKOE MECTO B CTPYKTYpE Ipoliecca 00yueHusl.

[IpakTHyeckue 3aHATHUS CayXkKaT YIIIyOJSHUIO U 3aKPETJICHUIO 3HaHUH CTYyICHTOB,
MOJYYEHHBIX UMH B X0€ JeKuui. [IpoBoasTCs nmpakTH4yeckue 3aHATH 10 y3JI0BBIM U Hanbosee
CJIOKHBIM TeMaM y4eOHO# nporpammbl. OHU MOTYT OBITh IOCTPOEHBI KaK Ha MaTepualie OJJHOM
JIEKIIMH, TaK U Ha COJIep>KaHUU 0030pHOM JIEKIIMHU, a TAKKE M0 ONpeeEHHON TeMe 0e3 YTeHUs
npeBapuTeNbHON JIeKIKU. [ 1aBHas U onpeienstomas 0COOeHHOCTh 0000 MPaKTHIECKOTo
3aHATUS — HAJTMYKE 3JIEMEHTOB JTUCKYCCUH, TPOOJIEMHOCTH, TMAJIOTa MEXAY MpenojaBareieM u
CTYJ€HTaMH U CAaMUMU CTYJCHTaMH.

Kpome Toro, mpakTuueckue 3aHSTHUS MO3BOJIAIOT Pa300paTbcs B CIOXKHBIX BOIpPOCax,

BO3HHUKAIONIUX B ITPOLCCCC CaMOCTOSTEIbHOM pa6OTBI, n C(I)OpMI/IpOBaTB HGO6XO,Z[I/IMLIC HaBBbIKHU
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U yMeHMs. YKa3aHHas (opma IpPOBEAEHUS 3aHATHI pa3BUBAaET OPAaTOPCKUE CIOCOOHOCTH,
COBEPILCHCTBYET HABBIKM BBICTYIJICHUSA. SIBISASCH OOHMM W3 OCHOBHBIX BHJOB YYEOHBIX
3aHATHUH, NPAaKTHKA IOJBOANUT UTOI CAMOCTOSITENIbHON paboTe CTyIEHTOB 0 Kaxkaou Teme. Ilpu
9TOM IIPAKTUYECKHE 3aHATUS JAIOT IOJI0XKUTENIbHBIE PE3YJIbTAThl TOJIBKO B TOM CIIy4ae, eClIi UM
HpPEIIECTBYeT J0CTaTo4yHO 3((eKTUBHAs M IUIOJOTBOpHAs paboTa IO CaMOCTOSTEIbHOMY
M3Y4YEHUIO PEKOMEHIOBAHHOM OCHOBHOM U JIOTIOJHUTEIBHOM JINTEPATYPHI.

bazoBeiMH  BugamMu  y4eOHOW pabOTBI  CTY/AEGHTOB  SBIIIOTCS  ayJUTOpHas U
camoctositenbHas. IlpuyeM, ayautopHoi paboTe Ha NPAKTMUYECKUX 3aHATHUAX, 005A3aTENIbHO
JIOJDKHA TPEeAIIeCTBOBAaTh CaMOCTOSITENbHAs paboTa CTyneHTa. B 4acTHOCTH, MOJArOTOBKY K
NPaKTUYECKUM 3aHATHSIM 10 «JuddepeHnnanbHbM ypaBHEHUAM» PEKOMEHAYeTCs HauyMHATh
3a077arOBpEMEHHO U IPOBOAMTH B CIEAYIOIIEH I10CIEJOBATEIbHOCTU: YSICHEHUE TEMBbl H
OCHOBHBIX BOIIPOCOB, BEBIHOCHMBIX Ha 3aHATHE; ONpEAEICHUE MOPIKa MOATOTOBKU K CEMUHAPY
(korza M Kakylo JHMTepaTrypy H3y4MTb, Ha KaKHe BOMNPOCHI 00paTUTh 0co00€ BHUMAaHME);
O3HAKOMJIGHHE C JUTeparypod, u e€ uszydenue. IIpu wusyueHuM muTeparypbl HEOOXOAUMO
nepepadoTaTh HHPOPMAILIUIO, TIIYOOKO OCMBICIUB MPOYUTAHHOE. B X0/1€ MOATOTOBKHU K 3aHITHIO
CTYACHTBI MOTYT BBIIIOJIHUTb:

- KOHCIIEKTUPOBAaHUE [IEPBOMCTOYHUKOB U JIpyroil yueOHOM TuTepaTyphl;

- IpOpaboOTKy y4eOHOro Marepuana (o KOHCIIEKTaM JICKIUI y4eOHO! 1 HayYHOH TuTeparype) u
MOJITOTOBKY JIOKJIJI0B JUIS MPAKTUYECKHUX 3aHITHH;

- IOUCK U 0030p HAYUHBIX IyOJUKALMHA U 3JIEKTPOHHBIX UICTOUHUKOB UH(OPMAIMH, TIOJATOTOBKY
3aKJIFOUEHUS TT0 0030pYy;

- pellIeHHE 3a/1a4, yIpaKHECHUI;

- paboTy ¢ TeCTaMU U BOIPOCAMH ISl CAMOIIPOBEPKU;

U T.J.

IIpy moaroTroBke K OTBETY CTYAEHT JOJDKEH OOpaTUTh BHUMAHUE Ha CIEAYyIOIIHe
TpeOoBaHuUs: CBOOOIHOE M3JI0XKEHHE MaTepHala; apryMEHTHUPOBAHHOCTh BCEX COJIEPKALIUXCS B
OTBETE BBIBOJIOB M 3aKIIOUEHHI; KyJIbTypy peud. BricTymaromiuii JOKeH YMETh OTCTaWBaTh
cBou pe3ynbTaTbl. CTYJIEHTHI JOJKHBI OBITh TOTOBBI K BBICTYIUIEHHIO TOOPOBOJBHO HIIM IO
BBI30BY NPENOAABATEINS [0 BCEM BOIIPOCAM, PACCMATPUBAEMbIM Ha 3aHATHH.

B xone mpakTudeckoro 3aHATHS CTYJIEHTaM PEKOMEHAYETCSl BHMMATEIbHO CIIyIIATh
BBICTYIUICHUSI TOBapHUILEH, 1e]aTh P HEOOXOANMMOCTH 3alUCH, a TAK)KE 3aMedaTh JIOMyIeHHbIE
B pEIIEHUSX CTYJEHTOB HETOYHOCTH, OLIMOKM M HCIPaBIATh HUX. B KOHIE 3aHATHA
IpernoJiaBaTesb MOABOAUT UTOTH U3YUYEHUS TEMBbI, OOBSBISET OLIEHKH, ITOTy4YEeHHbIE CTYICHTaMH,
JaeT B ciy4yau HEOOXOIMMOCTH PEKOMEHIAIMH MO JTOMOJHUTENbHOU paboTe HaJ OTAEIbHBIMU
BOIPOCAMH TEMBI.
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Memoouueckue pekomenoayuu npu padoome Had KOHCHEKMOM 80 8PeMs NPOBEOeHUs IeKYUU
B mpomecce NEKIMOHHBIX 3aHATHH IETECO00pPa3HO KOHCIEKTHPOBATH YYCOHBIMA
Marepuai. JJist 3TOro UCHoJib3yroTCsl OOIIME U YTBEPAUBIINECS B MPAKTUKE MMPABUIIA, U MPUEMBbI

KOHCIIEKTUPOBAHMS JICKIIUH:

KoHcnektupoBanue Jekuuii BeIETCS B CIELUAIBHO OTBEACHHOM IJI1 3TOr0 TETPaju,
KOKJbI JUCT KOTOPOM JOJDKEH UMETh TM0Js, Ha KOTOPBIX JEeJaloTCsd TOMETKU U3
PEKOMEHIOBAaHHOM JHUTEpPaTypbl, JOMOJHSIOININE MaTepual MPOCITYIIAaHHOW JIEKIMH, a TaKXe
MOIYEPKHUBAIOIINE 0COOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUYECKUX MOTOKECHHIH.

[lenecooOpa3Ho 3amuchIBaTh TEMY U IUJIaH JIEKIHM, pEKOMEHAYEMYIO JIUTEPATYypy K TEMe.
3anucu paszenoB JIEKIUU JOHKHBI UMETh 3arojIOBKH, IMOA3arojOBKH, KpacHble CTpOku. Jlms
BBIJICJICHUSI PA3JI€NIOB, BHIBOJIOB, ONPECICHHUN, OCHOBHBIX UECH MOXKHO MCIOJb30BaTh 1IBETHHIC
KapaHJalM 1 GpromMacTepsl.

HazBanHble B JeKIIUU CCHUIKU HA TEPBOMCTOYHUKHU HAJ0 MOMETUTD Ha MOJIAX, YTOOBI MpU
CaMOCTOSITCIILHOM paboTe HAWTH W BOUCAaTh HMX. B KOHCIEKTE JOCIOBHO 3allHCHIBAIOTCS
OTpeNIeTICHUsI TMOHATUM, KaTeropuid U 3akoHOB. OcCTaibHOE JOHKHO OBITH 3alMCaHO CBOMMH
CJIOBaMH.

Kaxnomy cryaeHty HeoOXoauMo BbIpabOTaTh M HUCHOJB30BaTh  JIOMYCTUMBIE
COKpaIleHus: HauboJiee pacIpoCTPaHEHHBIX TEPMUHOB U TIOHSITHIA.

Memoouueckue pekomeHoayuu no OP2AHUIAUUU CAMOCMOAMENbHOU Padomul

CaMocrosiTenbHass paboTa 0OO0yYaromMXCs - CHOCOO AaKTHBHOTO, IIEJICHAMPABICHHOTO
MPUOOPETEHUS CTYIEHTOM HOBBIX JJII HETO 3HAaHWW M YMEHUN 0e3 HemOCPEICTBEHHOTO yYacTHs
B 9TOM MpoIliecca npemnoaanaresieid. [loBpilieHne poii caMOCTOATENbHON padOThl 00yYarOIINXCS
MIPU TIPOBEJICHUN PA3TUYHBIX BUJIOB YUEOHBIX 3aHATHUH MTPEATNOIIAraeT:

— ONTHUMH3AIMI0 METOAOB OOydYeHHUs, BHEIpPEHHE B YYEOHBIN MPOILECC HOBBIX TEXHOJOTUU
00y4eHusl, TOBBIIAMIINX MPOU3BOJUTEILHOCTh TpyJa IMPErojaBaTelisi, aKTUBHOE
UCIIONIb30BaHNE MH(OPMAIIMOHHBIX TEXHOJOTHH, MO3BOJISIOMIUX 00yYaromeMycsi B ya100HOe
JUTSL HETO BpEMS OCBauBaTh YUeOHBIM MaTepHal;

— IMHUPOKOE BHEIPEHUE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS,

— COBEPIIECHCTBOBAHHE METOJMKH MPOBEACHUS MPAKTUK U HAYYHO-UCCIIEOBATEIHCKON pabOThI
00y4aromuxcsi, MOCKOJIbKY UMEHHO 3TH BHUJBI Y4eOHON paOOTHI B MEPBYIO OYepeb TOTOBST
00yJaronuxcs K CaMOCTOSITEIHbHOMY BBITIOJTHEHHUIO TTPO(ECCHOHANIBHBIX 3a/a4;

— MOJICPHU3AIMIO CUCTEMBI KypCOBOTO W JUIUIOMHOTO MPOCKTUPOBAHUS, KOTOpas IOJDKHA

MOBBILIATH POJIb CTYJIEHTA B oAOOpe MaTepuaia, MOMCKe MyTel peleH s 3a1ay.
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CamocrosiTenbHasi paboTa MNPUBOAUT CTYAEHTa K IOJYYEHUIO HOBOTO 3HAHUA,
YOOPSIOUEHUIO M YIMIyOJeHWI0O  MMEIOLIMXCS  3HaHWM, (QOPMHpPOBAHUIO Yy  HETro
npodeCCHOHATIBLHBIX HABBIKOB M yMeHUN. CaMOCTOsATENIbHAS paboTa BBIMOIHACT psil PyHKIIHIL:

— Ppa3BHBAIOIIYIO;

— uHGOPMAIIMOHHO-00YyYaroIIyI0;

— OPHUEHTHUPYIOILYIO U CTUMYJIMPYIOILYIO;
— BOCHUTBIBAOILYIO;

— HCCJEN0BATENIbCKYIO.

B pamkax kypca BBIITOJHSIOTCS CIEAYIOLIUE BUABI CAMOCTOATEIbHOM paboThI:

1. TIpopabotka yueOHOTO Marepuaa (1o KOHCIIEKTaM, Y4eOHOH 1 HaydHOH TuTeparype);
BrinonHenue pa3HOypOBHEBBIX 3a7a4 U 3a1aHUM;

PabGoTa ¢ TectaMu 1 BOIIpOoCaMU IJIs1 CaMOIIPOBCPKU;

s wbn

BeinonHenne nToroBoit KOHTPOJIBHOM PabOTHI.

CTyneHTaM peKOMEHIYETCs ¢ CaMOro Hayajia OCBOEHHS Kypca paboTaTh ¢ IUTEpaTypoi u
npeUiaraéMbIMU 33/IaHUSIMHE B ()OpME MOATOTOBKH K OYEPETHOMY ayIUTOpPHOMY 3aHsATHIO. [Ipn
9TOM aKTYaJIM3UPYIOTCS UMEIOIIUECs 3HaHUS, a TaKkKe co3laeTrcs 0as3a JUlsl yCBOEHHS HOBOTO
MaTepuaia, BO3HUKAKT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYJEHT I10JIy4acT B ay IUTOPHUH.

Heo0xomuMo OTMETHTB, YTO HEKOTOpPBIE 3aJaHusl JJISi CaMOCTOATENBHOW paboThl 1O
Kypcy UMEIOT onpeieieHHyo cnenuuky. [Ipu ocBoeHnn Kypca CTyAEHT MOXKET MOJIb30BaThCS
6uOnMMOTEKOM By3a, KOTOpas B IOJIHOM Mepe obecredeHa COOTBETCTBYIOIIEH JUTEpaTypoil.
3HAUUTENIBHYIO NTOMOIIb B MOATOTOBKE K OUEPEIHOMY 3aHATHIO MOJKET OKa3aTb MMEIOLIUICS B
y4e0HO-METOINYECKOM KOMILJIEKCE KPATKUN KOHCHEKT JIeKIM. OH ke MOXKET UCI0JIb30BAThCA U
JUI 3aKpEIICHHsl MTOJyYeHHOTO B ayIuTOpuM MaTtepuana. CaMmocTosTenbHas padoTa CTyAEHTOB
OpeIyCMOTpEeHa Y4eOHBIM IIJJaAHOM U BBINOJHSETCS B 00s3aTelNbHOM MoOpsaKe. 3afaHus
MIPEMIOKEHBI IO KaXKI0W U3y4aeMOM TeME U MOTYT TOTOBUTBHCS WHIAUBHUIYAJIbHO WU B IPYIIIE.
[To HeoOXomaMMOCTH CTYyAEHT MOXeT oOpamarbcs 3a KOHCYJbTAalMEHl K IPenoiaBaTeo.
BeInonHeHue 3ajaHuil KOHTPOJIUPYETCS U OLIEHUBAETCS IIPENOAaBaTEIEM.

JUId yCIIemIHOro CaMOCTOSTEIBHOTO H3Y4YEHHMs MaTepuanga CerofgHs HCIOJIb3YIOTCS
pasyIn4Hble CpeacTBa OOyueHHs], Cpeu KOTOPBIX 0c000€ MECTO 3aHUMAalOT MH(OPMAalMOHHbIE
TEXHOJIOTUM PAa3HOTO YPOBHS M HANpPaBICHHOCTU: JJIEKTPOHHBbIE YUYEOHUKHM U KYpPChl JIEKLIUH,
0a3pl TECTOBBIX 33/JIaHUN U 3ajjady. DJIEKTPOHHBIN y4eOHUK MpeACTaBIsieT cOOOW MporpaMmHOe
CPEZCTBO, MO3BOJIAIONIEE MPEACTABUTD JUISl U3YUYEHUSI TEOPETHYECKUI MaTepual, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK U CAMOCTOATENbHYIO TBOPUYECKYIO padoTy, MOMOTalollee CTyAeHTaM U
[IPENOABATEII0 OLICHUTh YPOBEHb 3HAHMHN B OIPEIEICHHOM TEMAaTHKE, a TaK)Ke COJeprKallee

HEOOXOAMMYIO CIPAaBOYHYI0 MH(POPMAIMIO. DJIEKTPOHHBINH YYEOHHK MOXET MHTETPUPOBATH B
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cebe BO3MOXKHOCTH Ppa3NIUYHBIX IEJarorMYecKux MPOTPaMMHBIX CPEACTB: O0O0YyYarommx
pPOrpaMM, CIIPABOYHHUKOB, YI€OHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIINX IPOTPaMM.

JlJis ycrenrHoi OpraHu3aliil CaMOCTOSITEIbHONH pa0OThl BCe aKTUBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble O0Opa3oBaTeibHbIE pecypchl B ceTu VHTEepHET: cucTeMbl TECTUPOBAaHUSA IO
pa3aMyYHbIM 00JIacTSIM, BHUPTYyallbHbIE JIEKLUHU, JIa0OpaTOpHH, IpPH STOM IOJIH30BATEIIO
JIOCTAaTOYHO MMETh KOMIBIOTEp W MOJKIIoueHue K MHTepHeTy aiisi TOro, 4ytoObl CBA3AThCA C
Mperno/iaBaTesieM, peliaTh BEIYUCIUTEIbHBIC 3a/1a41 U NMOoJdydarh 3HaHus. Vcnons3oBanue cerei
YCUJIUBAET POJIb CaMOCTOSITEIbHONW PAaOOTHI CTYAEHTAa W TMO3BOJSET KapIWHAIbHBIM 00pa3oM
M3MEHUTh METOJUKY MPENoIaBaHusl.

CTyneHT MOXET MoJly4aTh BCE 3aJaHUs U METOJAMYECKUE YKa3aHWs uepe3 CepBep, uTo
JAeT €My BO3MOXHOCTB IPUBECTH B COOTBETCTBUE JIMUYHBIC BO3MOKHOCTU C HEOOXOAUMBIMU IS
BBIMIOJHEHUST paboT Tpyno3aTparamu. CTyJEHT MUMEET BO3MOXHOCThH BBINONHATH paboTy aoma
WIH B ayJuTOpUH. bolbiioe BocnuTaTenbHOEe U 00pa30BaTeIbHOE 3HAUEHUE B CAMOCTOSATEIILHOM
y4eOHOM TpyJie CTYyCHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJb BO30YXKAAeT M MOAEPKUBACT
BHMUMaHUE M HHTEPEC, IMOBBIIIACT AKTUBHOCTh MAMSATH W MBIIUICHUS, TO3BOJISIET CTYACHTY
CBOEBPEMEHHO OOHApYKUTh U YCTPAHUTH JOMYIICHHbIE OMIMOKH U HEIOCTAaTKU, OOBEKTHBHO
ONpPEETUTh YPOBEHb CBOMX 3HAHUM, IpakTUYeCKUX ymeHuid. Camoe JOCTYNHOE U IPOCTOe
CPEICTBO CAMOKOHTPOJIS C MPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH -
3TO PSI/I TECTOB «On-line», KOTOPBIE MO3BOJISIIOT B PEXKUME PEATBHOTO BPEMEHH OIPEICTUTh CBOU
YpOBEHb BJAJICHUs NPEIMETHHIM MaTepUalIOM, BBISIBUTH CBOM OIIMOKKM U MOJYYHUTH
PEKOMEHIAIlMHU 110 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nuTepatypy MOXXHO pa3ienuTh Ha YYECOHUKUA M yueOHBbIE TTOCOOUS, OpUTHHAIBLHBIE
Hay4YHbIe MOHOTpauUecKre UCTOYHUKHU, HAyYHbIe MyONUKAlUA B TEpUOANYEcKoi mevatu. U3
HUX MOXHO BBIICTUTH JIUTEPATypy OCHOBHYIO (PEKOMEHIyeMYyI0), IOMOJHUTEIbHYI0 U
JTUTEPATYPy ISl yTyOJEeHHOTO U3YUYEHUS JUCITUTUTHHBI.

N3yuenune MUCHMIUIMHBI CIEAyeT HAUYMHATh C Y4eOHMKA, MOCKOJBKY YYEOHHUK — 3TO
KHUTa, B KOTOPOM M3JI0)KEHbl OCHOBBI HAYUYHBIX 3HAHUW [0 OMNPENEICHHOMY MpPEIMETy B
COOTBETCTBUH C LIETSAMH U 33/1ayaMH 00yUYeHHS], YCTAaHOBIEHHBIMU MTPOTPAMMOIA.

[Ipu pabote ¢ auTeparypoli HEOOXOIUMO YUUTHIBATh, YTO MMEIOTCS PAa3TMYHBIC BHJIBI
YTEHUS, U KOKJBIM U3 HUX MCTIOJB3YETCS Ha OMPEIeTICHHBIX dTalax OCBOCHHS MaTepHara.

IIpedsapumenvHoe YTeHUE HANIPABICHO HA BBISIBICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
W TOMCK WX 3HAYEHHs] B CIPABOYHOM JuTepaType. B dYacTHOCTH, mpu YTEHUM YKa3aHHOU

JUTEPATYPBI HEOOXOIUMO TIOIPOOHEUIITNM 00pa30M aHATU3UPOBATH MTOHATHS.

40



Ck603H0€ umeHue TIPEIoNaraeT MPoOYTeHHE MaTepraiia OT Hadana 0 KoHa. CKBO3HOE
YTCHHUE JIMTEPATYphl U3 MPUBEICHHOTO CIHCKA JaeT BO3MOXXHOCTh CTYICHTY C(POPMHUPOBATH
CBOJI OCHOBHBIX MTOHATHH U3 H3y4yaeMon 00J1acTH U CBOOOIHO BIAIETh UMHU.

Bvibopounoe — Hao0OpOT, UMEET LENBIO MMOMCK U 0TOOP MaTepuasia. B pamkax JgaHHOTO
Kypca BBIOOpOYHOE YTEHHUE, KaK CIIOCO0 OCBOCHUS COJCPKAHUS Kypca, JJOJDKHO MCIIOJIb30BAThCS
IIPH MTOATOTOBKE K MPAKTUYSCKUM 3aHSATHSM IO COOTBETCTBYIOIIMM Pa3JieiaM.

Ananumuueckoe umeHue — 3TO KPUTHYECKUH pazbop TEKCTa C TMOCIEAYIONIMM €ro
KOHCIeKTUpoBaHrueM. OCBOCHHE yKa3aHHBIX MOHATHH Oyner Hamboiee 3(pPEKTHBHBIM B TOM
cilydae, ecii IIPY YTCHUHU TEKCTOB CTYIIEHT OyJeT 3aJaBaTh K THM TEKCTaM BOIPOCHL. YacTh U3
3THX BOIpPOCcOB chopmynupoBana B @POC B mepeune Borpocos Juist cobecenoBanus. [lepeuens
3THX BOMPOCOB OTPAHUYCH, IOATOMY BAKHO HE TOJILKO COJIEpP KaHKE BOIIPOCOB, HO CaM IIPUHIIUII
OCBOCHHS JIUTEPATYPHI C TIOMOIIHIO BOITPOCOB K TEKCTAM.

Lenbto usyyaroujeco areHus IBISETCS TITyOOKOE M BCECTOPOHHEE TOHUMAHKE yUeOHOM
uH(popManuu. EcTh HECKOJIBKO MTPHEMOB U3YYAOIIET0 YTCHHUS

1. UreHne 1o ayropuTMy IMpearnoiaraeT pazouenne nHopmanuu Ha OJOKH: Ha3BaHUE,
aBTOP; MCTOYHHMK,; OCHOBHAs HJes TEKCTa; (aKTHUSCKUH MaTepuall; aHajlh3 TEKCTa ITyTeM
COITOCTAaBJICHUSI UMCIOIIUXCS TOUEK 3PEHUS 110 paCCMaTPUBAaEMbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem MoCcTaHOBKH BOIIPOCOB K TEKCTY UMEET CICAYIOIMIUN aITOPUTM:

— MEJUICHHO MPOYUTAThH TEKCT, CTAPASICh IMMOHSATH CMBICI H3JI0KCHHOTO;
— BBIJICIIUTH KITFOYEBBIC CIIOBA B TEKCTE;
— TIOCTapaThCs TIOHATH OCHOBHBIC UJIEH, IIOATEKCT U OOIIHI 3aMBICEN aBTOPA.

3. IlpueM Te3upoBaHMsI 3aKITIOYAETCS B (POPMYIUPOBAHUH T€3UCOB B BUJIE MOJTOXKEHHIH,
YTBEPIKICHH, BEIBOJIOB.

K »ToMy MOXHO 00aBUTh W WHBIC TPUEMBL: TPHEM pePepUPOBAHUS, MPHEM
KOMMEHTHPOBAHUSI.

Baxnoil coctaBnsoomeld J1r000T0 COMUIAHOTO HAYYHOTO W3/AaHUS SBISETCS CIHCOK
JUTEPATyphl, Ha KOTOPYIO CChUIACTCS aBTOp. [IpM BO3HHKHOBCHHHM HWHTEpeca K KaKOW-TO
o0CyXmaeMoll B TEKCTe MpoOJieMe BcCerga ecTh BO3MOXKHOCTh OOpaTUTBCS K  CHHUCKY
OTHOCSIIeHcS K Hel auTepaTypbl. B 3Tom ciydyae Bcs mpoOiieMa kak Obl pa3OuBaeTcss Ha
COCTaBIISIFOLIME YACTH, KaXaas U3 KOTOPBIX MOXKET M3ydaTbCs OTAETBHO OT Apyrux. [Ipu sTom
Ba)KHO HE TEPSATh U3 BUJIa OOITUI KOHTEKCT M HE TIOTPYXKAThCS YPE3MEPHO B JCTAIN, TTIOTOMY YTO
TaKUM 00pa30M MOYKHO HE YBHJIETh TJIABHOTO.

[TonaroroBka K SK3aMeHY JOJDKHA MPOBOAMTHCS HA OCHOBE JIEKIIMOHHOTO MaTepuana,

MaTcpHrajia IpaKTUICCKUX 3aHATHH ¢ 00sA3aTEIbHBIM O6paH_ICHI/ICM K OCHOBHBIM y‘Ie6HI/IKaM oo
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Kypcy. OTO TMO3BOJUT HCKIIOYUTh OMIMOKM B TIOHMMaHWW Marepuana, OO0JEerdyuT ero
OCMBICJICHHE, TPOKOMMEHTHPYET MaTepHual MHOTOYNCICHHBIMH TPHMEPaMHU.
Memoouueckue pekomenoayuu 011 nOO20MOEKU K IK3AMEHY

Dk3ameH siBsieTcss (OPMOM UTOTOBOIO KOHTPOJISL 3HAHUNM U YMEHUH, 00ydaroumxcs 1o
JAHHOW JMCUMILIMHE, TOJYyYEHHBIX Ha JIeKIUSAX, MPAKTHUECKUX 3aHATUSAX U B IIpoIecce
camMocCTosITeNNbHOW paboTbl. OCHOBOHM Al ONpeNesieHUs] OLEHKH CIy’KUT YPOBEHb YCBOCHHS
oOyyarouuMucs Marepuaia, MpeayCMOTPEHHOro JaHHOM paboueil mporpammoit K sk3zameny
JOIYCKalOTCS CTyAeHThl, HaOpaBmme 36 u Oonee OalyIOB MO MTOraM TEKYyLIEro u
MIPOMEKYTOYHOT0 KOHTpoJIs. Ha sk3aMeHe cTyaeHT MoxkeT Habpath oT 15 1o 30 Gamios.

B mepuox moAroToBKM K 3K3aMeHY OOyd4aroIiuecsi BHOBb OOpamaroTcs K y4deOHO-
METOMYECKOMY MaTepUally U 3aKpPEIUIAIOT IPOMEXKYTOUHbIE 3HAHUSI.

[ToaroroBka oOy4aroiierocs K 5k3aMeHy BKIIIOUAET TPH dTarla:

— caMocCTosTeNbHas paboTa B TEUEHUE CEMECTPA;
— HEIMOCPEeJCTBEHHasl MOATrOTOBKA B IHU, PE/IIECTBYIOIINE SK3aMEHY 0 TeMaM Kypca;
— TMOATOTOBKA K OTBETY Ha DK3aMEHAIIMOHHBIE BOIPOCHI.

[Ipu noAroToBKe K 3K3aMeHy 00yYaroImuMces 11e1ecoo0pa3Ho UCII0JIb30BATh MaTepUalbl
JeKIuH, y4eOHO-MEeTOAMYECKHE KOMIUIEKChI, HOpMAaTHBHBIE JOKYMEHThI, OCHOBHYIO U
JOTIOTHUTEIBHYIO TUTEPATypYy.

Ha sk3ameH BeIHOCHTCSI MaTepuai B 00beMe, MpeayCMOTPEHHOM padoUei mporpaMmoit
y4eOHOM TUCITUILIMHBI 32 CEMECTp. DK3aMeH MPOBOIUTCS B TUCHMEHHOM / yCTHOM hopme.

[Ipu mpoBeneHuu SKk3aMeHa B MUCHMEHHOW (YCTHOI) dopMe, BeaylIUMid MpenoiaBaTeib
COCTaBJIIET SK3aMEHAI[MOHHBbIE OWJIEThl, KOTOpbIE BKIIOYAIOT B ceOs: TECTOBBIC 3a/laHUs;
TEOPETUYECKHE 3aJaHus; 3aJayd WM cuTyauud. DopMmynHpoBKa TEOPETUUYECKUX 3aJaHUs
coBnajiaeT ¢ GopMyIHMPOBKOM MEpPEeUHs dK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEIEHHBIX JI0 CBEICHUS
oOyyaroImuxcss HakaHyHe SK3aMeHalMoHHOW ceccuu. ConepkaHue BOIPOCOB OJHOTO Ouiera
OTHOCHUTCS K Pa3IMYHBIM pazJielaM MporpaMMbl C TEM, YTOOBI 0oJiee MOJIHO OXBATUTh MaTepHall
y4eOHOM TUCIUIUINHBI.

B aynuTopuw, rie mpoBOIUTCS YCTHBIN 9K3aMEH, JOJDKHO OJHOBPEMEHHO HaXOJUTHCS HE
OoJiee IIECTH CTYJEHTOB Ha OJHOTO MpenojaBareis, IpUHUMAIOIIEro 3k3amMeH. Ha moarotoBky
OTBETa Ha OMJIET Ha 3K3aMeHe OTBOAUTCS 40 MUHYT.

[pu poBeneHNM MMCHPMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.

Pesynprar ycTHOrO (MMCBMEHHOT0) SK3aMeHa BEIPOKACTCS OIICHKAMU:

Ouenxa «omauuno— om 91 oo 100 6annoe — TeOpETHUECKOE COIEP)KaHUE Kypca OCBOEHO
HOJTHOCTBIO, 0€3 MpOoOEsoB, HEOOXOIUMBIE MPAKTHUYECKHUE HABBIKUM PabOThI C OCBOGHHBIM MAaTE€pHalioM

cdopmupoBanbl. Bee ipemycMoTpeHHbIe TporpaMMoi 00y9YeHHsT yUeOHbIE 3a/IaHusI BBITIOTHEHBI, Ka4eCTBO
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WX BBITIOJIHEHUS OICHEHO YHCIioM OaioB, OMM3KMM K MakcuMaiibHOMy. Ha sK3ameHe cCTynmeHT
JIEMOHCTPHUPYET IITyOOKHE 3HAHNS TIPELyCMOTPEHHOI'O IIPOrpaMMOi MaTepHasia, yMEeeT YETKO, JJAKOHMYIHO U
JIOTWYECKY TOCIIENI0BATENILHO OTBEYATh HA TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouwoy — om 81 00 90 6annioe — TEOPETUYECKOE CONIEPKAHUE Kypca OCBOECHO,
HEO0OXOIMMbIE TIPAKTUIECKUE HABBIKK PabOTHI CPOPMUPOBAHBI, BBINTOIHEHHBIC YICOHBIC 3a1aHHs COZICPXKAT
HE3HauuTeNbHble OommMOKM. Ha 5K3aMeHe CTyJeHT JAEeMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOIO
(mporpaMMHOI0) Marepuiajia, yMeeT YeTKO, TPaMOTHO, 0Oe3 CyIIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TMIOCTaBJICHHBIE BOITPOCHL

Ouenka «yooenemeopumenvho) — om 61 0o 80 6ann06 — TEOPETUIYECKOE COJACPKAHUE
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOAMMBbIE MPAKTUYECKUE HABBIKM PaOOTHI COPMHPOBAHEI
YaCTUYHO, BHITIOJTHEHHBIC yUeOHBIC 3aJaHus coaepKaT rpyObie ommOku. Ha sk3amMeHe cTyaeHT
JEMOHCTPHUPYET 3HAHME TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpKAT HETOYHOCTH, CIabo
apryMEeHTHPOBAHbI, HAPYIIIEHA MOCIEI0BATEIbHOCTD U3JI0KEHHS MaTepraa

Ouyenka «neyoosiemeopumenvhoy — om 36 00 60 6an1086 — TEOPETHUECKOE
CoJlep’)KkaHUE Kypca HE OCBOEHO, HEOOXOJUMBbIE MPAKTUYECKUE HAaBBIKM pabOThl HE
c(hOpMUPOBaHbI, BBIIIOJIHEHHbIE YUeOHBIC 3a/1aHUs COJIEPKAT IPyObIe OMINOKH, TONOTHUTEbHAS
camocTosTeNnbHas paboTa HajJ MaTepuaioM Kypca He MPUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO
KayecTBa BBINOJIHEHUs y4deOHBIX 3afaHuil. Ha sKk3aMeHe CTyJIeHT JEeMOHCTpUPYET HE3HaHUE
3HAYUTEJIbHOW YacTh MPOrPaMMHOIO0 MaTepHuaya, CYIIECTBEHHBbIE OIIMOKM B OTBETaxX Ha
BONPOCHI, HEYMEHHE OpPUEHTHUPOBAThCS B MaTepuajie, HE3HAHHUE OCHOBHBIX TMOHATUHN
JUCITUTITAHBL.

Memoouueckue pekomenoayuu 011 n0020MoGKU K 3auemy

3auer sBisgercs (OpMOIl UTOrOBOrO KOHTPOJISI 3HAHMW M yMeHHH oOydaromuxcs B 4
ceMecTpe MO JaHHOW AMCUUIUIMHE, MONYyYEeHHBIX Ha JEKIUAX, MPAKTUYECKUX 3aHATHUSX U B
MPOIIECCE CaMOCTOSITENbHON pPaboThl. OCHOBOM Ui OMpeNeleHHs] OLEHKH CIY)XUT YPOBEHb
YCBOEHUSI 00YUaIOIIMMHUCS MaTepuraia, MpeyCMOTPEHHOTO TaHHOW pabodei mporpaMMoi.

K 3auery gomyckaroTcst cTyeHThI, HaOpaBire 36 u 0osiee OAIJIOB 10 UTOTaM TEKYIIETO
U TPOMEXKYTOYHOTO KOHTposs. Ha 3adere cTyneHT mMoxeT Habpath Ao 25 OamnoB. B mepuon
MOJTOTOBKU K 3a4eTy 00ydJaroluecs BHOBb OOpallaroTcs K y4eOHO-METOAMYECKOMY MaTepuaty
Y 3aKPETUISIIOT TPOMEKYTOUHBIE 3HAHUS.

[ToaroroBka oOyuatomierocs K 3a4eTy BKJIIOYAET TPH ATala: - CaMOCTOsATENbHas padoTa B
TEUEHUE CEMECTPA; - HEMOCPEACTBEHHAs MOJITOTOBKA B JTHU, IPEILIECTBYIOIINE 3a4€Ty MO TeMam
Kypca; - MOATOTOBKA K OTBETY Ha 3a4eTHBIC BOMPOCHL. [Ipu moAroToBKe K 3a4eTy 00ydaromuMcs
1e1ecoo0pa3HO  MCIONIb30BaTh MaTepHallbl  JIEKIHMH, Yy4eOHO-METOJAMYECKHE KOMIUIEKCHI,
HOPMAaTHBHBIE IOKYMEHTHI, OCHOBHYIO U JIOTIOJHUTEIBHYIO JIUTEPATYPY.
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Ha 3ader BbIHOCHTCS Marepuan B o0ObeMe, NMPEIyCMOTPEHHOM paboueld Mmporpammoit
y4eOHOI UCIMILIMHBI 32 CEMECTp. 3adeT MPOBOJUTCA B NMUCbMEHHOW / ycTHOU ¢opme. [lpu
NPOBEICHUH 3adyeTa B IMUCHBMEHHOHW (yCTHOH) (opme, BeaymIuii MpernoaaBaTesib COCTABISET
IepevyeHb BOIIPOCOB, KOTOPBIE BKIIIOYAIOT B ce0sl TECTOBBIC 3aJlaHMsI, TEOPETHUECKUE 3aJaHMUs,
3agaun. PopMyIMpOBKAa TEOPETHUECKUX 3aJaHUi coBHagaeT ¢ (OPMYIMPOBKON IepeyuHs
BOIIPOCOB K 3a4€Ty, JOBEJCHHBIX JO CBEIEHHUS O0ydYarolmuxcs HakaHyHe. Pe3ynbprar ycTHOTO

(MMCHMEHHOT0) 3a4eTa — «3aUTEHOY», «HE 3aUYTECHOM.

8. MaTtepuajibHO-TeXHUYECKOE o0ecnevyeHne JUCHUIIIMHBI

8.1. Tpebosanusa k mamepuanbHoO-mMeEXHUYECKOMY 0DecneueHuIo

Jis peanuzanuu pabodeid mporpaMMbl TUCIUTUIMHBI UMEIOTCS CIICIIUATBHBIC IOMEIICHUS

A IPOBCACHUA 3aHATUHN JIEKIIMOHHOTO U CCMHUHAPCKOI'0 TUIIa, I'PYHIITIOBBIX U UHAWBUAYAJIbHBIX

KOHCYHLT&HHﬁ, TEKYILIETO KOHTPOJIA U HpOMeHQYTOqHOﬁ aTTCCTallMH, a TAKOKC IIOMCIICHUA OJIA

caMoCTOSTENbHOM padoThl. CrienuanbHble TOMEIIEHHS] YKOMIUIEKTOBAHbI ClIEHUaTu3uPOBaHHOM

MeOeIbI0 U TEXHUYECKUMH CPENICTBA OOYUCHUS, CIYKAIUMHU JUIS TPEICTABICHHUS WH(OpMAIHN

0OJIBIION ay TUTOPHH.

HpI/I IMPOBCACHUU 3aHITHIN J'ICKI_[I/IOHHOFO/ CCMHHApPCKOI'0 TUIIA 3aHIATUI HCTIOJIB3YROTCS:

3apy6eofcnoe JIUUEH3UOHHOE nPOcpammHoe obecneuenue:

Ne | IIpousBoauresb HaumeHnoBanue JInueH3nu J:I‘ZLIZ%I;OOB?E; J:{“;IIZ%I;OIB:(? ;
1 MSAcademicEES | Office 365 ProPlusEdu munensus | JOI'OBOP JIOTI'OBOP
ShrdSvr ALNG SubsVL No20/2A-223 | Nel0/DA-223
MVL PerUsr A Faculty
EES
3 MSAcademicEES | Office 365 ProPlusEdu munensus | JOT'OBOP JOT'OBOP
ShrdSvr ALNG SubsVL No20/2A-223 | Nel0/DA-223
MVL PerUsr
STUUseBnft Student
EES
3 MSAcademicEES | Core CALClient Access munensus | JJOI'OBOP JIOI'OBOP
License ALNG LicSAPk Ne20/9A-223 | Nel0/DA-223
MVL DvcCAL A
Faculty EES
4. MSAcademicEES | WINEDUperDVC munensus | JJOT'OBOP JIOTI'OBOP
ALNG UpgrdSAPk Ne20/9A-223 | Nel0/DA-223
MVL A Faculty EES
(KopniopatusHnas
MOAMKCKA HA TTPOTYKThI
Windows onepanmonHnas
cucTtema u ouc)
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Ne IIpousBoauTenn HauMeHoBanue JInuen3un J:I‘ZI;%FZOOB:(?; J:;HZ%FZOIB:(I:;
5. StatSoft Statistica Ultimate muuensus | JJOIOBOP JOI'OBOP
Academic for Windows No20/9A-223 | Ne 15/DA-
13 Russian/13 English na 223
500 nmonp3oBaresneit
JlokanbHas Bepcus
(Named User) I'ogoBas
JULEH3US
6. Mathlab/Simulink | TAH-25 munensus | JJOI'OBOP JIOI'OBOP
Ne20/2A-223 | Ne80/EJI-223
7 Embarcadero RAD Studio Architect munensus | JJOI'OBOP JIOI'OBOP
Concurrent Ne20/2A-223 | Ne 15/2A-
AcademicEdition 1 Year 223
Term License
g AdobeCreativeCl | Adobe Creative Cloud munensus | JOI'OBOP JOI'OBOP
oud for Teams — All Apps. Ne20/2A-223 | Ne 15/2A-
JInnensun Education 223
Device license mist
00pa3zoBaTeIbHBIX
Opra"u3aun
9. Sketchup SketchUp Pro 2020 - munensus | JOI'OBOP JOI'OBOP
License for Education -- Ne20/2A-223 | Ne 15/2A-
LAB for 1 year. 223
10. PTC Mathcad Education - munensus | JJOT'OBOP JIOI'OBOP
University Edition Ne20/2A-223 | Ne 15/9A-
Subscription (50 pack) 223
11. Corel CorelDRAW Graphics muuensus | JJOIOBOP JOI'OBOP
Suite Ne20/2A-223 |  Ne 15/2A-
223
12. ABBYY ABBYY FineReader munensus | JOI'OBOP JOI'OBOP
No20/9A-223 | Ne 15/2A-
223
3apybesxcnoe npozpammnoe obecneuenue (c60000H0 pacnpocmpansaemoe)
Ne IIpousBoauTenn HaumeHoBanue JIuueH3umu
I. Web Browser - Firefox becninatHo
2. AtomEditor becmiatHo
3. Python becrutatHo
4. IBM Eclipse Becrutatho
5. ®upma Sun Microsystems | Apache OpenOffice becrutatao

Poccuiickoe JIUUECH3UOHHOE NPOCPpAMMHOE obecneuenue:
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Ne IIpousBoauTen HaumenoBanue JInuen3un TI‘ZHZ(:)FZOOB(F)(I:; J:[‘ZI;(:)FZOIB:}:;
1. | Kaspersky Kaspersky Endpoint JULEH3US JOI'OBOP | IOT'OBOP Ne
Security nst 6u3Heca Ne20/DA-223 15/2A-223
— CranaapTHbIi
Russian Edition.
1500-2499 Node 1
year Educational
Renewal License
> | DrWeb Dr.Web Desktop JIALICH3US JOI'OBOP -
Security Suite Ne20/2A-223
Kommiiekcnas
3amura + Llentp
yIpaBJjieHUs Ha 12
mec., 200 I1IK,
MIPOJUICHHE
3 AnTumnaruatr BY3 JIATICH3US JOT'OBOP | TOI'OBOP Ne
Ne20/9A-223 15/9A-223
Poccuiickoe npozpammnoe obecneuenue (c60000H0 pacnpocmpansaemoe)
Ne | IIpousBoaurenb HaumenoBanue KommenTapuu 00
JIMIIEH3NH
1 StarForce Foxit PDF Reader JUIsL IPOCMOTpa becnnatHo
Technologies, JNEKTPOHHBIX IOKYMEHTOB
Poccus, Mocksa B ctaHapte PDF
3 Poccus Tzip apxXuBaTop becnnatno

8.2. Ocobennocmu peanuzayuu OUCUUNIUHBL ON1A UHBATUOO0E U JIUY, C 02DAHUYEHHBIMU
603MOHCHOCMAMU 300P0BbA

JUI CTYICHTOB C OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JIOPOBBSI CO3JIaHBI CIICIIHATHHBIC
yCIIOBUSL JUIsI TIONMydeHHs oOpa3zoBaHus. B 1ensx JOCTYMHOCTH TOMY4YEHHUS BBICIIETO
oOpa3oBaHus M0 00pa3oBaTeNbHBIM MPOrpaMMaM HHBAIWIAMH W JIUIAMH C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI YHUBEPCUTETOM O0ECIICUNBACTCS:

1. AunbrepHatuBHas Bepcus oduuuanbHoro cairta B cetu «UHTepHer» ans
CIa00BUIAIINX;

2. J1ns MHBAaMUAOB C HAPYIICHUSAMHU 3peHus (cI1aboBUIAIINE, CIETIBIE)

- TPHUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOMIETO OOydYaromeMycsi HeOOXOAUMYIO TOMOIIIb,
nyOIMpoBaHUE BCIYX CIPABOYHON HMH(OPMAIIMKA O PACIACAHUU YYCOHBIX 3aHSATHH; HaJIHMYNC
CPEICTB ISl YCHIIGHHS OCTAaTOYHOTO 3pEHUsi, OpalieBCKONH KOMITBIOTEPHOW TEXHUKH,

BUJICOYBEIMUYUTENEH, MporpaMM HEBHU3YAIbHOTO JIOCTyNa K HHGOpMaIHM, MOporpamMmM-
CHUHTE3aTOPOB PEUYH U JPYTUX TEXHUUYECKUX CPEJCTB MpHeMa-nepenayn yueOHoil nadpopmaiuu B

JOCTYIHBIX (popMax Ui CTYIE€HTOB C HapYLICHUSIMU 3PEHMUS,;
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- 3aJJaHMs JUTS BBITTOJIHEHHS Ha 9K3aMEHE 3aYUTHIBAIOTCS ACCHCTEHTOM;

- TMHUCHMEHHBIC 3a/JaHUs BBHITIONHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHCTECHTY
00yyJaromumcs;

3. Jlis WHBAJIWIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3I0POBBSI IO CIIyXy
(cmabocnpIamue, TIIryxue):

- Ha 3a4eTe/’K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOUINIA CTYAEHTY HEOOXOIUMYIO
TEXHUYECKYI0 TIOMOIIb C YYETOM WHAMBHIYAIbHBIX OCOOCHHOCTEW (OH TIOMOraeT 3aHSTh
pabouee MeCTO, EPEABUTATHCS, IPOYUTATE U OPOPMHUTH 3aJIlaHKE, B TOM YHCIIC 3aIKCHIBAs MO
JTUKTOBKY);

- 3a4eT/7K3aMEH MMPOBOUTCS B MUCBMEHHOUN (opMme;

4. ]Ins MHBAIMUIOB W JIMI[ C OTPAHHMYCHHBIMH BO3MOXHOCTSMHU 3JI0POBbS, UMEIOIINX
HapyIIEHHs OMOPHO-IABUIaTeIBLHOIO allnapara, CO3JaHbl MaTepUAIbHO-TEXHUYECKUE YCIOBHS,
00eCIeYrBarOIIMe BO3MOXKHOCTh OCCHPENSITCTBEHHOrO JOCTyna OOydYaroluxcs B y4eOHbIC
MOMEIIEHUS, OOBEKTY MUTAHUS, TYaJeTHBbIC W JPYrHe TMOMEIICHUS YHUBEPCHTETa, a TaKKe
npeObIBaHMS B YKa3aHHBIX TIOMENICHHUSIX (HATHYUE PACIIUPECHHBIX JBEPHBIX MPOESMOB, TOPYIHEH
U IPYTUX MPUCTIOCOOTICHHUIN).

- TNHACHMCHHBIC 3aJIaHWs BBINIOJHIIOTCS HA KOMITBIOTEPE CO CIEIHATU3UPOBAHHBIM
IPOrPaMMHBIM 00€CIICYSHUEM HITM HAIMKTOBBIBAIOTCS ACCHCTCHTY;

- 10 JKEJIAaHWIO CTYJCHTA YK3aMEH MPOBOUTCS B YCTHOU (hopme.

OOyu4aroniuecs: U3 YUCJIa JIAL ¢ OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI 00CCIICUCHBI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamMu B (opMax, aZanTUPOBAHHBIX K OTPAaHHUUYEHUSIM

WX 37J0POBBS.

47



9. JIuct n3mMeHeHU (IOMOJTHEHH I

B paboueil mnporpamme aUCHHUIUIUHBI «/luddepeHnnansapie  ypaBHCHHS» HANPaBICHHS
noaroroBku 01.03.02 — [puknagnas marematuka u uHbopMatuka, npoduns «IIpoexkTupoBanue

CHCTEM MCKYCCTBEHHOT0 MHTeIUIeKTay Ha 2022-2023 yueOHbIi roi.

Ne IlepeyeHb BHOCHMMBIX
uemeHT (myHKT) PII/] petien . Mpumeyanue
n/n H3MeHeHH i (I0MmoJIHeHHuil)
1.
2.

OO6cyx1eHa 1 peKOMEH/I0BaHa Ha 3aceaHuM Ka(eapsl

«Anzebpa u oudepenyuanrvrbvle YypasHeHUusy

HanMMCHOBAHHEC Kadpez[pbl

IpoTOKOJI Ne OT « » « »2022r.

3aBenyronuii kKageapoit

/M.C. Huposa/
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