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1. llean u 3a7a491 0CBOEHUS AUCIUTLIMHBI
Llenr ocBOCHUS TUCIIUILINHEI:
- U3y4YeHHE OCHOB TEOPHUM U AHAIUTUYECKUX METOJOB PEIICHUS OOBIKHOBEHHBIX
nuddepeHnanbHbIX YpaBHCHHUH;
- ¢yHIaMeHTaIbHAS OATOTOBKA B 001acTh MU PepeHIINATbHBIX YPABHCHH;
- opMUpOBaHKE MATEMATHYECKOHN KYJIBTYphl OyAyIIero CreIuaincTa;
- OBJIQJICHUE COBPEMEHHBIM amNmnapaTroM OOBIKHOBEHHBIX AW(QEpEeHINATbHBIX YPAaBHCHHIA B
PEIICHUH 3a7a4 ¥ UX TPUMEHEHUH B MTPAKTUUECKON JIEATEITHLHOCTH.
3agaun OCBOCHUS TUCITUTLINHBI:
- chopmupoBats 3HaHUS 0 MeToaX MU PepeHIInaTbHBIX YPaBHECHUH
- I3YYUTHh OCHOBHBIC YTBEPKJICHUS U TeopeMbl TudpepeHInanbHbIX YpaBHECHUH
- YCBOHUTH CIOCOOBI HCIONB30BAaHUS METOJO0B AU PepeHIInaNbHbIX YPAaBHEHUM MPU PELICHUH

IMPUKIAAHbIX 3a/1a4.

2. Mecrto aucuuminnsl B ctpykrype OIIOII BO

Hucuunnuna «/uddepenimanbupie ypaBHEHUS» OTHOCHTCS K O0S3aTeNbHON YacTu
broka 1 mo nanpasnenuro noaroroBku 01.03.02 — I[pukiagnas matemaTtvka U MH(pOpMaTHKA
npodmib «MareMaTuueckoe U KOMIIBIOTEPHOE MOJICITMPOBAHUE).

Juctumummna «/{uddepeHnuansabie ypaBHEHHS» U3JIaraeTcs Ha 0a3e MaTeMaTHYECKOTO
aHanuza, aredpsl, Teopur GYHKIUN KOMILJIEKCHOTO mepeMeHHoro. [lonydyaemble 3HaHUS JTeKaT
B OCHOBE MAaT€MaTH4YeCKOro OOpa3oBaHMs, HEOOXOIWMBI NIJsi TMOHMMAHUS M OCBOCHHS psla
MaTeMaTUYeCKUX HAyK U UX TIPHIOKECHUH.

[Tonyuaemble 3HaHUS JIeKAT B OCHOBE MaTEMaTHYECKOro OOpa3oBaHMs, HEOOXOIUMBI
JUIsl TOHMMAaHUSl U OCBOCHHMS Psiia MATEMATUUECKUX HAYK U UX TPHIIOKEHHH.

Ha 3HaHusx, yMeHMSX W HaBbIKaX, NPUOOPETEHHBIX B XOJ€ M3yUEHHUs Kypca
«luddepennmanbupie ypaBHEHUs» O0a3UPYIOTCS Takue AUCIHUIUIMHBI Kak «YpaBHEHUS C
YAaCTHBIMH TPOU3BOJIHBIMIY, «YPaBHEHUs] MaTeMaTH4YeCKON (u3nku», «UUCICHHBIE METOIBD».
[TomrydyeHnHble 3HaHHUS BOCTPEOOBAHBI B MAaTEMaTHUYECKOM MOJAEITUPOBAHUU, TPU BBIMOJTHEHUU

KYpPCOBBIX U BBIITYCKHBIX KBaJTHU(PHUKAIIMOHHBIX PAOOT.

3. TpeboBanus K pe3yJbTaTaM OCBOCHHUS COJEPKAHUSA TUCHUTIIIHHbBI
[Iponiecc u3yyeHHs AUCHUILIMHBI HAIpaBjieH Ha (OPMHUPOBAHUE JIEMEHTOB CIEAYIOMINX
komnereHimii B coorBeTctBUM ¢ PI'OC BO u OIIOII BO no gaHHOMY HampaBlIEHUIO
MOJITOTOBKHU:

oowenpogheccuonanvruvlx (OIIK):



OIIK-1 - Cnocoben mpumeHsTh (yHIaMEHTaJIbHBIC 3HAHUSA, TMOJTYYEHHBIE B OOJACTH
MaTeMaTHYeCKUX ¥ (WJIM) €CTECTBCHHBIX HAyK, M HCIIOJIb30BaTh WX B MpodeccHOHAIBHON
JESTEIIbHOCTH.

B pesynbraTe 0OCBOCHUS TUCIHMILINHBI CTYICHT JJOJDKEH:

3HATh TEOPETHYECKHUE OCHOBBI METOJOB HMHTEIPUPOBaHHS AU QepeHIIHaTIbHBIX
YpaBHEHUU U CHUCTEM, KAYECTBCHHYIO TEOPHUIO (P HEPECHIINATHHBIX YPABHCHHM.

YMeThb: pemiath OCHOBHBIC, MOJCIBHBIC ypaBHEHHUS, Kypca OOBIKHOBEHHBIX
T pepeHIMaIbHbIX  YPaBHCHUH; HaXOIUTh  pEUICHHE  CHUCTEeM  OOBIKHOBEHHBIX
nuddepeHIAIbHBIX YPaBHCHUM.

Bnaners: meromamu aud@epeHIHUaTbHBIX ypaBHEHWH W HABBIKAMHU MPHIOKCHHUS

g depeHIraIbHbIX YPaBHEHUN TPU PEIICHUH 3a/1a4 IPUKIIAJIHOTO XapakTepa.

4. Copep:kanue H CTPYKTYPa IMCUMILIMHBI (MOLYJIs1)

Tabnuya 1. ConepxkaHue TUCITUTLTAHBI (MOIYJIS)

Kon
. | HammeHoBaHnue
Ne HaumenoBanue KOHTPOJUPYyeMOii
Conep:xanue pa3aeia OLEHOYHOT 0
pa3neia pa3neia KOMIIeTeHI[HH
cpeacTBa

(WM ee yacTu)
1 2 3 4 5

ITonsTtue i depeHInansHOTo

YpaBHEHHS. OOGBIKHOBEHHBIE OIIK-1

1 Ocnosnole nonamus | mubdepeHIMaIbHble  ypaBHCHHUS. I3, KP, T
meopuu Ilopsnox ypaBHEHUs, pELICHHUE,
ougpepenyuanvupix | wHTErpai, odIIee pelicHUe, OOIHA
ypaeHneHuil WHTETrpal. Teopema
CYUIECTBOBAHUS U €IUHCTBEHHOCTH
pemienust  3amaun  Komwm g
ypaBHEHHUS, pa3pernieHHoro
OTHOCHUTEIILHO MIPOU3BO/IHOM.
FeoMeTpryeckoe  HCTOJIKOBAHUE
ypaBHEHHsI TIEPBOTO MOPSIKA U €ro
pemenuid. Ilone  HampaBieHM.
W30KnuHBbL ITocTpoenue
JuddepeHIUaIbHOTO  YPaBHEHUS
3a/IaHHOTO CEMENCTBA KPUBBIX.

YpaBHeHUsI ¢ pa3JeNCHHBIMU
MEepeMEHHBIMU.  YpaBHEHUS ¢

2 Juppepenyuanvuvie | paznensiomiuMUcs NEPEMEHHBIMU. OIIK-1 A3, KP, T
nepeozo nopaoka OnHOpOIHBIE YpaBHEHHUS.
YpaBHeHUs, NPUBOAAIIMECT K
OTHOPOJHBIM. YpaBHEHHWS BHIA

, ax+by+c,
y = _—
a,x+b,y+c,
0O06001eHHO OJTHOPOJTHBIE

ypaBHeHHUs. JIMHEHHbIE ypaBHEHUs
nepporo  mopsiaka.  JIuHeiiHble

OJTHOPOJHBIE YpaBHEHHUS.
JInneiineie HEOJHOPOJHBIE
ypaBHeHUsl. YpaBHeHHEe bepHyu.
YpaBHeHus B TTOJIHBIX
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Jugppepenyuanvnvie
YPAaGHeHUs GbICUIUX
nopsaoKoe

Cucmemut
00bIKHOGEHHBIX

muddepeHmanax. WHrerpu-
pyromun MHOXHUTEJTb.
JuddepeHnmansabie  YpaBHEHHS
TIepBOTO TOpsi/IKa, HE
paspeleHHbIe OTHOCHTENBEHO
IIPOU3BOJHOM. YpaBHeHUs
paspelaemMple  OTHOCHTENBHO Y’

HEOJIHO3HAYHO. Henonueie
ypaBHeHus. YpaBHeHus Jlarpanxka
u Knepo. YpaBaenue Pukkatu.

OcHoOBHbBIE TIOHATHS u
OIIpEIEIICHHUS. Ilonnxxenue
MOpsiAKa YpPaBHEHMs. Y PaBHEHHUS

()

COZCpXKAMEC TOJBKOX WU Y

VYpaBHeHMs, He  coaepiKallue
HACKOMOM GbyHKIIN u ee
MPOM3BOIHBIX 110 Topsaka (k-1)
BKITIOUATENEHO. YpaBHEHHSA, HE

CcoACpIKamme HC3aBUCUMOI'O
NEPEMEHHOTO. YPaBHeHI/IH
OJHOPOJHBIC, OTHOCHUTCJIBHO

HEM3BECTHOW (QYHKIMM U  ee
NPOU3BOJHBIX. YpaBHEHHUs, JieBas
Y4acTh KOTOPBIX SIBJISIETCS TOYHOM
MIPOU3BOJHO. JIuneiinble
onHoponHble audepeHnnanbHbIe
ypaBHEeHHS n-To mopsaka. OO6mue

TIOHATHS u OTIpE/ICIICHUSI.
JIuneiinoe MIPOCTPAHCTRO.
WurterpupoBanue JIMHEUHBIX

OIHOPOJHBIX  ypaBHEHHH  n-TO
nopsiaka. JIuHeWHble OJHOPOIHBIC
ypaBHEHHUS c MOCTOSIHHBIMU
ko3 duueHTaMu. YpaBHeHUs
Oiinepa. JluHeiliHBIE OJHOPOIHBIC
nuddepeHIanbHble ypaBHEHUS 2-
ro TopsiAKa ¢ TPOU3BOJIHHBIMU

Kod(hhuUIneHTaMH. JIuneiinble
HEOJHOPOJHBIC ypaBHEHHS N-TO
MopsJIKa. JIunernele
HEOJHOPOJHBIC ypaBHEHHS N-TO
mopsiiKa C IMOCTOSSHHBIMHA

kodpuIueHTaMH W TPaBOH
YacThl0  CIEUHAJBHOIO  BHJA.
Meroj i BapHalyu IPOHU3BOJILHBIX
IIOCTOSIHHBIX. Jluneitnoe
onHOpoaHOe U depeHIIHaTbHOS
ypaBHeHHE 2-TO  TOpsIKa €
nepeMeHHbIMU K03 dueHTamu.
CamoconpsikeHHOe JUMHEHoe
ypaBHenue. Iloctpoenue oOiero
peLIeHus TMHEHHOTO OJHOPOHOTO
ypaBHeHHs  2-TO  TOpsAAKa C
NepeMeHHbBIMU K03 UIMeHTaMu
0 €ro W3BECTHOMY YacTHOMY
pEeLIEHUIO. Kpaesbie 3a71a4H.
Oyuknus ['puna.

OcHoBHBIE TIOHATHS u
ornpezeneHus. MeToJ1 UCKIIOUEHHS
(cBenenue CHCTEMBI
T epeHInaTbHBIX YPaBHSHUH K

OIIK-1

OIIK-1

I3, KP, T

I3, KP, T



ougppepenyuanvuvix | ogHOMY ypaBHeHUIO0). HaxoxmaeHne
ypaeHeHuil WHTETPUPYEMBIX KOMOUWHAITHH.
CummeTrpudeckas GopMa CHCTEMBI
muddepeHIMaNbHbIX  YPaBHEHHH.

Wuterpuposanue OJTHOPOTHBIX

JUHEHHBIX CUCTEM C TOCTOSHHBIMU

ko3 ¢unuenramu. Meton Ditnepa.

Metonabt UHTETPUPOBAHUS

HEOJTHOPOJIHBIX JIMHEHHBIX CHCTEM

C TIOCTOSIHHBIMH KO3 uIeHTaMu.

Meton BapuamWy TPOWU3BOIBHBIX

MOCTOSHHBIX  (MeTon Jlarpamka).

MeTton HEOTPEACICHHBIX

K03 GUIIMeHToB (METO TIOA00PA).

VYcrokiuuBocts 1o JldmyHOBY.

OcHoBHBIE TIOHSITHS u

5 Teopun onpenenenud. [Ipocreiimme TUIbI OIIK-1 A3, KP, T
ycmouiuugocmu TOYEK TOKosA. Meron GyHKIUH
JlamynoBa.  YcTOWYMBOCTH MO
TIEPBOMY IPUOIVHKEHUIO.
YcTolunBOCTh peneHui

muddepeHIMaTbHBIX  YPaBHEHHH
MO0 OTHOIICHUIO K W3MEHCHHIO

IPaBBIX yacTen YpaBHEHUH.
Kpurepuit Payca-I'ypsuna.
I'eomerpuueckuii KpUTEpUH
YCTOWYUBOCTH (xpuTepuit

MuxaitnoBa). YpaBHEHHUS ¢ MalbIM
IapaMeTpoM TIPH IPONU3BOTHOM.

YpaBHeHUs B YaCTHBIX
IMPOU3BOJHBIX IepBOTo

6 nopsaka. OMHOpoHOE — JUHEHOe OIIK-1 A3, KP, T
Ypasnenus c YpaBHEHHUE. Cas13b MEXLY
yacmuvimMu OJTHOPOJHBIM JIUHEHHBIM
npou3800HBIMU ypaBHEHHEM c YaCTHBIMU

nepeozo nopsid0ka | TIPOM3BOJHBIMH NEPBOTO MOPSIKA H
COOTBETCTBYIOIIEH €My CHCTEMOM
OOBIKHOBEHHBIX
T epeHInaTbHEIX YPaBHEHUH B
CUMMETPHYECKOH ¢dopme.
IToctpoerne obmiero  pemeHus
OZHOPOJHOTO JIMHEHHOTO
ypaBHeHus.  Pemienue — 3amauu
Kommm TSt OJHOPOJHOTO
JIMHEMHOT O YpaBHEHHSL.
IToctpoerne obmiero  pemeHus
HEO/IHOPOIHOTO JMHEHHOTO
ypaBHeHus.  Pemenne  3amaum
Komm ULt HEO/THOPOJHOTO
JIMHEHHOTO YpaBHEHUSI.

B rpade 5 npuBonsTcs minanupyemsle GpopMBl TEKYIIET0 KOHTPOJISL: 3amuTa jJabopartopHoi padotsr (JIP),
BeIMosHeHHe KypcoBoro mnpoekrta (KII), xonrpossHOit paboter (KP), pacuerno-rpadguyeckoro 3amanust (PI'3),
nomamsero 3ananust ([3) nammcanme pedepara (P), acce (D), xomnoxBuym (K), pyoexnsiit xontpons (PK),
tectupoBanue (T) u T.1.



Crpykrypa nucuuniannbl (moayis) «AudgdepeHunaibHble ypaBHEHUD)

Tabnuya 2. Obwas mpy0oemkocms OUCYUNIUHBL COCagisem 7 3auemHulx eounuy (252 uaca)

Bux pa6otsl

Oowmast TpyaoeMkocThb (B
yacax)

KonrakTHas padota (B
yacax):

Jlexyuonnvie 3anamust (J1)

Hpakmuqecmte 3AHAMUA
(13

Cemunapckue 3anamus (C3)

TpyaoeMKoCTb, 4achl

3 cemectp 4 cemecTp Bcero
108 144 252
34 48 82
17 16 33
17 32 49

He npedycmompensi

He npedycmompensi

He npedycmompenvi

%]f)‘)p amopieie . pagomsi He npedycmompenvr | He npedycmompensl He npedycmompenvi
CamocrosiTesibHasi padora

(B yacax), B TOM 4HCJIe 47 87 134
KOHTaKTHasi padora:

KonTtpomsHas padora (KP) 6 6 12
CamocrosTensHoe

U3y4YeHHE Pa3lIeNoB 4l 81 122
IMoaroroBka n

NMPOXO0KICHUE

NPOMeKYTOUHOM 27 ? 36
aTTecTaluu

Buj npomexyTouHoit SK3amen 3aver

aTTreCcTalumn

Tabnuya 3. Jlexyuonnwle 3anamus

Tema

OcHognvle nonamus meopuu Ougp@epenyuanvhuix ypaenenuti. Llenv u 3a0auu uzyuenus memvl —
PacKpbITh OCHOBHBIE MOHATHS TeOpHH JTU(depeHIManbHBIX YpaBHEHNH, pacCMOTPETh T€OMETPHIECKOE
TOJIKOBaHHE TN (PEPEHIINATBHOI0 YPABHEHHUS NIEPBOTO IOPSAKA.

Hudepenyuanvnvie nepsoco nopsaoxa. Llenv u 3a0auu usyyenus memvi — U3YIUTh METOIbI PEIICHUS
HEKOTOPBIX HHTETPHPYEMBIX THIOB TU(PEepPEHIINATBHBIX yPaBHEHUH IIEPBOT0 MOPSIKA.

Hugpdepenyuanvnvie ypasnenusa evicuiux nopaokos. Llenv u 3adauu usyuenus memvl — PacCMOTPEThH
teopemy Komm cymecTBoBaHMS M €IMHCTBEHHOCTH peuieHust Mud(depeHIMaNbHBIX ypaBHEHHH N-TO
nopsiaka. Pa3oOpare meronpl pemeHust nuddepeHInanbHbpIX ypaBHEHUH, AOMYCKAIOMIMX MOHM)KEHHE
nopsiaka. M3y4nTh MeTOABpl pemIeHHs] HEKOTOPHIX WHTErPUPYEMBIX THIOB A (epeHInanIbHbIX
YPaBHEHHH BBICIIHMX MOPSIIKOB.

Cucmemvl 006bIKHOGEHHBIX OUppepenyuanvuvix ypasuenuu. Llenv u 3a0auu uzyuenuss memvl - U3y4uTh
Pa3IMYHbIC METOBI PEIICHUS] CUCTEMbI OOBIKHOBEHHBIX A PepeHIIMaTbHBIX YPAaBHEHHIA.

Teopusa ycmouuueocmu. Lenv u 3a0auu uzyuenus memvl - U3y4UTb BOIPOCHl YCTOWIMBOCTH DPEIICHHS
nuddepeHnranbHbIX YpaBHEHHUH.



6 Ypaenenusa c wacmuvimu npouzsoonvimu nepgozo nopsaoka. Llenv u 3adauu uzyuenus memsl - U3YIUTH
METOIBI PeIICHNUs YPaBHEHHIA B YaCTHBIX MPOM3BOIHBIX MIEPBOTO MOPSIKA.

Tabnuya 4. [lpakmuueckue 3anamus

No
n/n Tema
1 OCHOBHBIE MTOHATHS TEOPUH AU HEPEHIINATIBHBIX YPaBHEHHH.
2 HuddepernnansHpie IEPBOTO MOPSIKA.
3 JuddepeHnunanbabie ypaBHEHHUS BBICIIHX MOPSIKOB.
4 CucteMbl 0OBIKHOBEHHBIX ] epeHINaTbHBIX YPaBHCHHUH.
5 Teopus ycTON4HUBOCTH.
ABHEHHSI C YAaCTHBIMHU IIPOU3BOJHBIMU IIEPBOTO TOPSAKA.
6 Yp p p P
Tabauya 5. Jlabopamophuvle pabomwvl no oucyuniune (MoOyi) — He npeodycmMompeHtovl
Tabauya 6. Camocmosmenvroe uzyierue pazoeios OUCYUNIUHsl (Mooyis)
Ne
n/n Bonpocsl, BLIHOCHMEBIE HA CAMOCTOSITEJIbHOE H3yYeHHne
1. I'eomeTprueckue u pU3MYECKUE 3aJa4H, CBOISIINECS K YPABHEHUSIM C Pa3/IeIIOIINMHCS
NepeMeHHbIMHU. [ eoMeTpHUecKHii CMBICI YPABHEHHUS TIEPBOTO MOPSIKA.
2. Metox n30kiuH. MeToA mocie10BaTeNbHBIX IPUOIKCHHAHN.
3. [MocTpoenue nuddepeHraIbHOr0 YpaBHEHHUS 38 JAHHOTO CEMENCTBA KPUBBIX.
4. Mertonbl penieHns: ypaBHeHUN nepBoro nopsiaka. Pazueie 3anaun. 3agaya Komm.
5. Mertox nocnenoBaTenbHBIX MpuOImKkernit. Ocoboe pemeHwue.
6. I'eomeTprueckre U pU3MIECKUE 3a]]a4H, CBOISIIMECS K YPABHEHHUSIM BTOPOTO U 00jiee BBICOKOTO
TTOPSAKOB.
7. HaxoxneHne paccTosiHUsL MKy AByMsI COCEJHUMH HYJISIMU YPaBHEHHS C IEPEMEHHBIMU
k03 puLMEeHTAMH.
8. Merop nzokius st quddepeHnnaibHbIX YpaBHEHUH BTOPOTO MOPsiIKa
9. WnrerpupoBanne nuddepeHnnaibHpIX YpaBHEHNH TPU TOMOIIH PSIIOB.
10. HaxoxeHne nepuoanyeckux petieHni JIMHEHHbIX TuddepeHranbHbIX YpaBHEeHNH.
11. AcUMITOTHYECKOE HHTETPUPOBAHUE
12. O6mtme cBoiicTBa TMHEWHOTO ypaBHEeHUs. JIMHeHBIE ypaBHEHUS BTOporo nopsaaka. [Ipusenenne x
MIPOCTEUIINM (hopMaMm.
13. [Mpunoxenne JUHEHHBIX U GEPEeHNINATBHEIX YPaBHEHHH BTOPOTO TOPSAKa K H3YyUCHHIO
MEXaHHYECKUX U IJEKTPUIECKUX KOJIeOaHUH.
14. ®opmyna Koum i HEOAHOPOAHON CUCTEMBI.
15. OHOPO/IHBIE CUCTEMBI C IIEPUOIMYECKUMH KO3 DUIIMESHTAMH.



16. [Touck uHTETpUPYyEMBIX KOMOMHAITH. METOT UCKITIOYCHHS.
17. Cummerpuueckas popma cuctemsbl audhepeHINaTbHBIX YPaBHCHUN

18. MeTo MHTErpUPOBaHHSI HEOJTHOPOIHBIX JITHEHHBIX CUCTEM C IOCTOSIHHBIMH KO3((HIINEHTaMH.
[MocTpoenue unTerpupyemsix komounanuit (Metox Janamobepa).

19. [Ipumenenne npeodpazoBanust Jlamnaca K pelIeHUIO JIMHEHHBIX UG GEpeHIINATbHBIX YPABHCHUN U
CHUCTEM.

20. AcuMIToTHYecKas yCTOMIUBOCTh. CBEeICHIE K PACCMOTPEHHIO HYJIEBOTO PEIICHUS.

21. Jlemma JlsmmyHOBa.

22. HenuHeiiHble aBTOHOMHBIE CUCTEMBI

23. CBs13b THIIA 0CO00I1 TOUKHU C YCTOHYHUBOCTHIO CTAlMOHAPHOTO perieHus x = 0, y = 0.

24. UucneHHbIe METOIBI pelIeHns 3ana4du Koy st

cucreM auHepeHITHaNBHBIX YPaBHESHHUH.

25. [Ipocreiimne ypaBHEHUS B YaCTHBIX IPOU3BOJHBIX.

26. JInneiinpIe OAHOPOJAHBIC U HCOAHOPOAHBIC YPABHCHHUA B HACTHBIX IMTPOU3BOAHBIX 1-ro nopsaka ¢
Ha4aJIbHbIMHU YCJIOBUSIMH.

217. MeTo bl HHTETPUPOBaHKSI HOPMAJIBHBIX CHCTEM OOBIKHOBEHHBIX AU (HepeHIINaNbHBIX YPAaBHEHHH B
CUMMETPHUECKOH (opme.

5. OueHouyHbIe MaTepPHAJIbI A/ TEKYILIEro U py0e;KHOIr0o KOHTPOJIsI yCIIeBAeMOCTH H
MPOMEKYTOYHOM aTTeCTALNH

KoHeuHbIMu  pe3ysnbTaTaMd  OCBOGHMS  IPOrpaMMbl  JUCLMIUIMHBI  SIBJISIOTCA
c(OpMUPOBAHHBIE KOTHUTUBHBIE JIECKPUIITOPBI «3HATHY», KYMETbY», «BJIAJETh», PACIUCAHHbBIE 110
OTJIeNbHBIM KOMIEeTeHIHUAM. DOopMUpOBaHUE 3TUX JECKPUIITOPOB MPOUCXOAUT B TEUEHUE BCETO
ceMecTpa IO ATaraM B paMKax pPa3M4yHOr0 BUJA 3aHATUN U CAMOCTOSATEILHONU PaOOTHI.

B xone u3ydeHus QUCUMILIMHBI IPEyCMATPUBAIOTCS MEKYUUil, pyOescHblii KORmMpPOib
U RPOMEICYMOUHAA AmmMecmayus.

5.1. Ouenounvie mamepuanvl 014 meKyu,e20 KOHmMpOJiA

Llenv mekywe2o konmpons — OLlEHKa pe3yJbTaToB paboThl B ceMecTpe U obecreueHue
CBOEBPEMEHHOM 00paTHOM CBSA3M, /Ul KOPPEKIMH OOYy4eHUs, aKTMBHM3AallUU CaMOCTOSTEIbHON
pabotel oOyuatomierocs. OOBEKTOM TEKYLIEr0 KOHTPOJS SBISIOTCS KOHKPETHU3UPOBAHHBIE
pe3ynbTarhl 00yueHus (yueOHbIe JOCTHXKEHUS) IO JUCITUILINHE

Texkywjuii Konmposp YCIIEBa€MOCTH OOECHEUMBACT OLCHMBAHUE XOJa OCBOEHUS
TUCUMIUIMHBL  «/luddepeHinanbaple ypaBHEHHs» M BKIIOYAeT: pelIeHHEe YypaBHEHUH W
BBIMIOJITHEHWE  3aJaHUl HA MPAKTUYECKUX 3aHATUAX, CAMOCTOSTEIBHOE  BBINOJIHEHUE

WHIWBUIYAJIbHBIX JOMAalIHUX SallaHI/Iﬁ.



OneHka KayecTBa TOJATOTOBKM Ha OCHOBAaHUU BBIMOJHEHHBIX 3aJaHUN  BeJETCS
npernojaBareneM (C 0OCyXIEHHEM pe3yJbTaToB), Oaulbl HAYHCISIOTCS B 3aBUCHMOCTH OT

CJIOKHOCTH 3aJJaHH.

5.1.1. Bonpocot no memam Oucuyunaunvt «luddepenyuanvusvie ypasHenus

(koumponupyemwvie komnemenyuei OIIK-1)
Tema 1. OcHOBHBIE NOHATHS TeOPUH IH(PepeHINATBHBIX YPABH eHU I
Llenv u 3adauu u3yuenus memvl — pACKPbIMb OCHOGHLIE NOHAMUA  MEOPUU
ougpepenyuanvrvix ypasHeHu, paccmompembn 2ceomempuyeckoe MoIKo8aHue
ouggepenyuanvrozo ypasmenus nepeoco NopsoKa.
1) Monsarue muddepennuansroro ypaBHenus. OObIKHOBEHHbIE aU(PEpPEHIMATBHBIE

ypaBHEHUS.
2) TlopsAmoK ypaBHEHHS, PELICHUE, HHTErPall, 00IIEe pelleHue, 00U MHTErpal.

3) TeopeMa CyHICCTBOBaHUA U €AUHCTBCHHOCTH PCHICHUA 3adavdu Komm UL YpaBHCHU,

pasp€icHHOIr0 OTHOCUTCIIbHO HpOHSBOHHOﬁ.

4) TeomeTprdeCcKOe HCTOJIKOBAHHE ypPABHEHHS IEPBOrO MOPAAKa M ero pemenuit. [Tone
HanpasieHuid. M3okmunbl. [loctpoenne muddepeHnanbHOro ypaBHEHUS 3aJaHHOTO
CEMENCTBA KPUBBIX.

Tema 2. Ilu¢depennuanbHbie NEPBOro NOpsiaKa
Llenv u 3a0auu u3yuenmus memvl — UBVUUML MemoObl peueHUss HeKOMopbiX
UHmMezpupyemvix munos ougpepeHyuanrbHulx ypagHeHull nepeozo nopsaoKd.
1) VYpaBHeHMss ¢ pa3JeICHHbIMM TIEPEMEHHBIMU. YPaBHEHUS C Pa3AeiSIOIIAMUCS
IIEPEMEHHBIMH.
2) OpnHOpoaHBIE ypaBHEHUS. Y paBHEHUS, IPUBOASIINECS K OHOPOIHBIM.

ax+by+c,

3) VYpaBuenus Buga y' = f ( . OG00IIEHHO OJTHOPOIHBIE YPABHEHHS.

a,x+b,y+c,

4) JluneliHble ypaBHEHMs IEpBOrO Tnopsaka. JIuHelHble OAHOPOJHBIE YpPaBHEHUS.
JInneliHbIC HEOJHOPOAHBIE YpaBHEHUs. Y paBHeHUE bepHyin.

5) VYpaBHeHus B nonHbIx auddepennmanax. MHTErpupyomumui MHOKNTENb.

6) JuddepeHunanbHple ypaBHEHHUS TEPBOTO TOPSAIKA, HE pPa3peIICHHBbIE OTHOCUTEIHHO
IIPOU3BOJHON. YPaBHEHMsI pa3pellaeMble OTHOCUTEIBHO y' HEOAHO3HayHO. HemosmHele
YpaBHEHUH.

7) YpaBHeHnus Jlarpanxa u Knepo. YpaBuenue Puxkatu.
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Tema 3. ludPpepeHunajbHbie ypaBHEHUS BbICIIUX NMOPSIAKOB

Lenv u 3a0auu uzyuenus memvl —paccmompems meopemy Kowwu cywecmeosanus u

eOUHCMBEHHOCU  peuleHUus Ou@pepeHyuanvHblx ypasHeHuti n-eo nopsoxa. Pazobpams

Memoovl  peutenusi OuhghepeHyuanvbHblX YpasHeHul, OONYCKAWUX NOHUNCeHUe NOPAOKA.

H3yuums  memoovl peuwienuss HeKOMOPbIX UHMESPUPYeMblx munos ougdeperyuanrorvix

VPABHEHUI 8bICULUX NOPAOKOS.

1y
2)

3)
4)

5)
6)

7)

8)

OcHOBHBbIE MIOHATHUSA U OlIpeieeHHs. MeTo bl TIOHM)KEHNE NOPSAIKA YPaBHEHUS.
JIunelitHble OAHOPOAHBIE U PepeHIranbHble ypaBHEHHsI N-ro nopsaka. Ooume noHsTus
u omnpenencHus. JIuHelHoe npocTtpaHCTBO. MHTErpupoBaHue JMHEHHBIX OZHOPOIHBIX
ypaBHEHUN n-ro nopsaaka. JIMHEHHbIE OJHOPOJAHBIE YPAaBHEHUS C IIOCTOSHHBIMU
K03 (ppHULrEeHTaMU.

VYpaBHeHus Dinepa.

JIluneitnple  opHOponaHble  nu(depeHLuanbHble  YpaBHEHUs  2-TO  IopsAika ¢
IPOU3BOJbHBIMU KO3 ¢uuueHTamu. JIMHEeliHble HEOJHOPOJHBIE YPAaBHEHMSI N-TO
nopsaka. JluHeilHble HEOAHOPOIHBIE YPABHEHMSI N-TO IMOPSAKA C IOCTOSIHHBIMU
K03 pULIMEeHTaMU U PaBOM YaCThIO CIIEUAIBHOIO BUAA.

Meto BapHaluy MPOU3BOJIbHBIX IOCTOSIHHBIX.

JIuneiiHoe onHOpoaHOE AudQepeHIranbHOe YpaBHEHHE 2-TO MOpsAAKa C TEPEMEHHBIMU
kodpurmenTamu. CaMOCONPSKECHHOE JIMHEWHOE YPAaBHCHHE.

ITocTtpoeHue oOIIero pemeHus: JUHEHHOro OJHOPOJHOIO YPAaBHEHHUS 2-TO IMOpsIKa ¢
NEepEeMEHHBIMH KO3 GHUIMEHTAMU MO €r0 U3BECTHOMY YAaCTHOMY PELICHHUIO.

Kpaessle 3anaun. @ynknus ['puna.

Tema 4. CucreMbl 00bIKHOBEHHBIX TH((epeHINATbHBIX YPABHEHHI

L[e]lb u 3a0aqu U3YYEeHUsA membl - U3Yy4umov pa3luvHblE Memoobl PeUleHUsd cucmemabpl

00bIKHOBEHHBIX OUPDePeHYUANbHBIX YPAGHEHUII.

1y
2)

3)

4)
5)

OCHOBHBIE TIOHSTHS U OTIPEJICIICHUSI.

Metoa uckiaroueHus (CBeieHue cuctembl nupdepeHIUaNIbHBIX YPaBHEHUH K OJHOMY
ypaBHeHMI0). HaxoxaeHue HHTerpupyeMbix komOuHainmil. Cummerpudeckas Qopma
cucTtembl TUPpepeHnaIbHbIX YpaBHEHHUH.

WuTerpupoBanue OJHOPOIHBIX JIMHEHHBIX CHCTEM C MOCTOSHHBIMH KOX(QOHUIMECHTaAMH.
Metox Diinepa. MeToasl HHTETPUPOBAHUS HEOJHOPOJHBIX JUHEHHBIX CHCTEM C
MOCTOSIHHBIMU K03 unimenramu.

Metox BapHualiuy MPOU3BOJIBHBIX TIOCTOSTHHBIX (MeTo Jlarpanxka).

Merton HeomnpeaeneHHbIX K03 OUIIHMEHTOB (METO Mo100pa).
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Tema S. Teopust ycToOMYMBOCTH
Lenv u 3a0auu u3yuenus memvl - U3YYUMb BONPOCLL YCMOUYUBOCIU PeUleHUs
ougpepernyuanbHvIX YypasHeHull.
1) VYcroituupocts 1o JIsimyHOBY. OCHOBHBIE IMOHSTHUSA U ONIPEACTICHUS.
2) Ilpocreiimme TuUmbl TOYeK NOKosA. Metox ¢yHkimu JlsmyHoBa. YCTOWYMBOCTH 10
NepBOMY MPUOIMKEHUIO.
3) VYcroitunBocTh pemeHuil AudGepeHnInanbHbIX YPaBHEHHH 110 OTHOIIEHUIO K M3MEHECHHIO
MpaBbIX YacTel ypaBHEHUH.
4) Kpurepuit Payca-I'ypBuma. I'eomerpuueckuil KpuTepuil yCTOWYMBOCTU (KpUTEpHi
Muxaiinona).
5) VYpaBHEHMS C MaJIbIM TapaMETPOM IIPU IPOU3BOJAHOM.
Tema 6. YpaBHeHHUs ¢ YACTHBIMU MPOU3BOAHBIMH MEPBOI0 NOPSIAKA
Lenv u 3a0auu uzyuenuss memvl - U3YUUMb MEMOObl PEUeHUsl YPAGHEHUU 6 YACTHbIX
NPOU3BOOHBIX NEPBO2O NOPAOKA.

1) YpaBHeHHss B 4YacTHBIX NPOU3BOAHBIX MepBOro mnopsaka. OMHOPOJHOE JIMHEWHOE
ypaBHEHUE.

2) CBs13b MEXIY OAHOPOJHBIM JTMHEHHBIM YPaBHEHHUEM C YaCTHBIMU IIPOU3BOJIHBIMU IEPBOTO
HOpsiIKA W COOTBETCTBYIOIIEH €My CHCTEMOH OOBIKHOBEHHBIX UG EpeHIINaTbHBIX
ypaBHEHUU B CUMMETPUYECKOH (opme.

3) IlocTpoeHue oOuiero peuieHuss OAHOPOAHOTO JIMHEHHOro ypaBHeHHs. PemieHue 3amauu
Komm 111 01HOpOIHOTO JIMHEHHOTO YPaBHEHUS.

4) IlocTpoenue 00IIEro perieHus HEOAHOPOJHOTO JIMHEHHOro ypaBHeHus. Pemenue 3agaun

Komm IJIsI HCOAHOPOAHOT' O JIMHENHOT O YpaBHCHU:.

Kpumepuu d)ODMMDO@CZHM}Z OUEHOK ( oueHueaHuﬂ) YCIMHO20 onpoca

YCTHBIN OMpoC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHUN 00ydaromerocs
no guctuiuinHe «luddepenimansubie ypaBHEHUs». Pa3BEPHYTHI OTBET CTyAEHTa OJDKEH
MPEACTABISITE COOOM CBSI3HOE, JIOTHYECKHU TOCIIEI0BATEIFHOE COOOIEHNEe Ha 3aJaHHYI0 TeMYy,
MOKa3bIBaTh €r0 YMEHUE MPUMEHSThH ONPEICTICHUSI.

B pesynomame ycmmnozo onpoca 3nanusa, o00yuaruiecoca OUEeHUBAOMCA NO
caedyrowent wikane (3a 1 3anamue):

2 banna cTaBUTCS, €CIIA O0YUAIOIIUNCS :

1) IIOJIHO U3J1aract H3y‘-IeHHLII>i Marcpual, JaeT IPpaBHUJIbHBIC OIIPCACIICHUSA HOHHTHfI;
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2) oOHapyXHBaeT MOHMMAaHHUE MaTepuana, MOXKET 000CHOBATh CBOM CYXKJIEHUS, MPUMEHUTh
3HaHUS HA TIPAKTHUKE;

3) wu3jmaraeT Marepuang TMOCIEJOBATENIbHO W MPaBWJIBHO C TOYKM 3pEHUS HOPM
JUTEPATYPHOTO SI3bIKA.
1 6ann ctaBUTCS, eciii 00yJarOITUIACS:

1) wmznaraet mMaTepuall HEMOJHO U JOMYCKAeT HETOYHOCTH B ONPEACIICHUH MTOHSATHI;

2) HE yMeeT JOCTATOYHO IITyOOKO U JOKa3aTeIbHO 00OCHOBATH CBOU CYKICHHS;

3) wu3naraet Marepual Hemocjae10BaTeNIbHO.
0 6annoeé craBUTCS, €CIM OOYYaIOIIMKICS OOHApY>KWBAaeT HE3HaHUE OOJbINCH YacTh

COOTBETCTBYIOIIIETO pa3jelia U3y4aeMoro MaTepuana, J0MyCKaeT OOk B GOpMyITHpPOBKE.

Basnel MOTYT CTaBUTBCSI HE TOJIBKO 332 €IMHOBPEMEHHBIN OTBET, HO M 32 CyMMY OTBETOB,

JAaHHBIX CTYACHTOM Ha MPOTAXKCHUU 3aHATUA

5.1.2. Quenounvie mamepuanwl 0,11 CAMOCHIOAMEIbHOU PADOMbL 00YUAIOULEe20C

(munoegnte 3a0auu)

HepequL THUIIOBBIX 3aJa4 AJIA CaMOCTOSTEILHOM pa6OTbI C(I)OpMI/IpOBaH B COOTBCTCTBHH C

TEMAaTHKOMN IMPaKTHICCKUX 3aHATHUH 110 JUCLHHUITIIMHE «I[I/I(b(bepeHHI/IaJIBHLIC YPaBHCHUS.

Tema 1: Ocnosnvle nonamus meopuu oughghepenyuanvHvlX ypasHeHuii

1. Ins manHOro aug¢epeHIHanbHOr0 YpPaBHEHHS METOAOM HM30KJIMH MOCTPOUTH MHTErPAIbHYIO
X
KPUBYIO, TIPOXOAIIYIO Yepe3 TOUKy yy' = > M (4,2).

2. Haiitn nuHMIO, MPOXOMAIIYIO Yepe3 TOuKy M, (2,1), €CJIH OTPEe30K IIF00OW ee KacaTelnbHOUI

MEXKOYy TOYKOM KacaHUs M OCBIO ACIIUTCA B TOYKE IMEPECCUCHUA C OCBIO a6CHI/ICC B OTHOIICHHUH

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

. X
3. TloctpouTh TMOJ€ HampaBiCHUI W W30KIMHBI TuddepeHnnanTbHOro ypaBHeHHs y' =——.

Hcnonp3ys mocTpoeHHOE T0JIe HAaPaBICHHA, IPOBECTH €r0 HHTETPaIbHbIE KPHUBHIE.
4. CkopocTh pacmaza paiwsi B KaXJblii MOMEHT BPEMEHH NpPSIMO MPONOPIMOHANBHA €ro
HAIMYHOMY KOIIM4ecTBY. HaifTh, KakoW MpONEHT OT NEePBOHAYAIHHOTO KOJIHYECTBA PaHs
pacmanercs 3a 200 neT, ecau W3BECTHO, YTO IEPUOJ| Noiypacmaga pajaus (Iepuoj] BpeMeHHU, B
TEYCHHE KOTOPOTO PaCcIaIeTcs TOJOBUHA HAIMYHON MaccChl paaus) paseH 1590 ner.
Memoouueckue pekomeHOayuu nO peuleHur0 nPUMepos U 3a0axu.
[Ipuctymas Kk pacCMOTPEHHIO IPUMEPOB M CAaMOCTOSITEIBHOMY PEIICHUIO 3aj1ad,
HEO00XO0JMMO BHUMATEIHHO MPOYECTh KOHTEHT 10 COOTBETCTBYIOIIEMY BOIPOCY TEMbI OCHOBHBIE

NOHATHUS Teopuu nuddepeHnanbHbIX ypaBHeHnH. OCHOBHAS 11€7Tb U3YYUTh OCHOBHBIC TTOHSITHS
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Teopun  nuddepeHNaNbHBIX  YpaBHEHHM, pacCMOTPETb T'€OMETPUUYECKOe TOJKOBaHUE

QG epeHnaIbHOr0 YpaBHEHUS IIEPBOTO MOPSIKA.

Tema 2: Tupgpepenyuansnvie nepeozo nopaoka
1) Haumu obwue pewenus ypasueHui:
L. xy'+y=0.
2. (l+y?)dx = [l-i-xzjdy.
3. y'=Qy+1crgx.

2) Haumu obwee pewenue ouppepenyuanbHulX ypasHeHuil.

xy'+2y= X2
3
y =" =x
X
y 5 , X+2y
3) Haiimu obwuii unmezpan ougghepeHyuanbHo2o ypaguenua y = 5 .
xX—y

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

5) Haiimu obwee pewienue ypasnenuay' —y = y’e".

Memoouueckue pexomenoayuu no peuwieHuio NPUMepPos U 3a0au.

[Ipuctynas K pacCMOTPEHHUIO MPUMEPOB U CaMOCTOSITEIbBHOMY pELICHHIO 3aj]ad,
HEOOXOJUMO BHHMMATEIbHO IPOYECTb KOHTEHT I10 COOTBETCTBYIOILEMY BOIIPOCY TEMBbI
muddepeHManbHble YpaBHEHUsT NepBoro mnopsjaka. OcHOBHas 1efib c(OPMHUPOBATh HABBIKH

peleHns 3aa4 0ObIKHOBEHHBIX AU (PepeHInanbHbIX YPaBHEHUH IEPBOTO MOPSIIKA.

Tema 3: /lugppepenyuanvuvie ypasnenus vicuiux nopsaoKos
1) Cocmasums nunelinvlie 00HOPOOHbBIE QUG pepenyuanvivle YypasHeHus,, 3Has ux

XapaxkmepucmuiecKkue ypasHeHUs.:
AA+D(A+2)=0;  (A2+1)>=0; 22 -31-5=0.
2) Cocmasumbp auHeliHble 00HOPOOHbBIE Ouppepenyuanvhvie ypasuenus, eciu 3a0anvl PCP:
a) e, e 6) sin 3x, cos3x; 6) 1,x.
3) Ilpounmezspuposams credyrouue ypasHenus (pewums 3a0avy Kowu):
y'=4y'+3y=0, y(0)=6;
y'=3y"+3y'=y=0, yO) =1, y(0)=2, y'(0)=1;

4) Cocmasums nuHetinbie 00HOPOOHBIE OUpdhepeHyuarbHble YPAGHEeHUS, eClu U3BECTHbL KOPHU
Xapaxkmepucmuyeckux ypagHeHuii:
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a) 4 =1,4,=2

o) =LA =L4=

8) A, =3-2i, A, =3+2i.

6) Haiimu obwue pewienus oughgepenyuanvrvlx ypagHeHui

1. y"=2y -3y=e*;
2. y'+2y' =3y=x’e";
3. y"—4y' +8y=¢>" +sin 2x;
7) Ilpounmezcpuposams credyiowue ypasuenus Diiepa:
Yy +xy'—y=0;
Xy +xy'+y=x(6-Inx);
x*y"—2y=sin xIn x.

Memoouueckue pexomenoayuu no peuleruio npUMepos u 3a0au.

[Ipuctynass Kk pacCMOTPEHUIO MPUMEPOB U CAMOCTOSITEIBHOMY pEIICHUIO 3ajiad,
HEOOXOAMMO BHHUMATEIBHO TMPOYECTh KOHTEHT TI0 COOTBETCTBYIOIIEMY BOIIPOCY TEMBI
mubdepeHanbHble yYpaBHEHHS BbICIIUX MOpsaAkoB. OCHOBHasg 1elb pa3o0parh METOAbI
pemienuss auddepeHIrnaIbHbIX YpPaBHEHHM, AOMYCKAIOUIMX MOHIKEHHE Mopsanka. M3yuutsb

METO/BI PEICHUS HEKOTOPBIX HHTEIPUPYEMBIX TUTIOB AU ()epeHInaIbHBIX ypaBHEHUI BBICIIIUX

HOPSIKOB.

Tema 4: Cucmemot 00bIKHOGEHHBIX OUPPePeHUUATbHBIX YPAGHEHUTL

1) lIns  cucmem oOupgepenyuanvhvix ypasuenuu, Haumu ooduee peuteHue Memooom

UCKTIIOUEHUSL:
d—x:4x+6y d—x:3x+y d—X:—Sx—4y
| Jdt . 5 Jdt , dt :
. dy ; . dy ; 3. dy ;
—=4x+2 —=8x+ —=-2x-3
dr g dr g dr g

2) Memooom sapuayuu pewums cucmemsl

: {x:y+tg2t—1 xX=2y—x

y =—x+1gt 2.5, e
y=4y-3x+ !

+1
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x=—4x-2y+

2 x=3x-2y

, 4.

e - y=2x—y+15e'\t
3

e —1

y=6x+3y-

3) Memooom neonpedenennvix Kodghuyuenmos natimu ooujee peutenue Cucmemol.

. {)'c:x+2y+l6te’ ) {)’c=2x—3y

y=2x—-2y y=x—2y+2sint
; X=2x+y+2e A {J’c=x—y+8t
C |y =x+2y-3e" y=>5x-y

Memoouueckue pekomenoayuu no peueHuro npUMepos U 3a0adu.

[Ipuctynas K pacCMOTpPEHHIO IPUMEPOB U CaMOCTOSATEIbHOMY PpEILIEHUIO 3ajad,
HEO0OXO0JMMO BHUMATEIHHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOMPOCY TEMbl CUCTEMBI
mubdepeHManbHbIX ypaBHeHUN. OCHOBHAas 1elb M3YYUTh Pa3UYHbIE METOAbl pPEIIeHUs

CUCTEMBI OOBIKHOBCHHBIX (D (DepeHITMATEHBIX ypaBHEHUH.
Tema 5: Teopua ycmoiiuueocmu

1) Coenacro onpedenenuto ycmouuugocmu no JIAnyHo8y, ucciedo8ams Ha yCmMouyusoCcmy

peuienust Credyrouux ypasHeHui.

dx
—=x+t, x(0)=1.
& 0)

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

2) Coenacno onpedenenuio ycmonyusocmu no JIAnyHogy, uccie0osams na yCmoudueocms

peuenust ciedyiouux cucmem ypasgHeHuil:

@:x—l?)y,
I di X(0) = y(0) =0
dy 1
@ _ 2oy,
di 4
@:—x—9y,
2. j’ x(0) = y(0) =0
Q@ _
dt Y
@——2x+4y,
dt
3. J
y
—=x-2y,
d Y
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Memoouueckue pexomenoayuu no peuienuio npUMepos U 3a0au.

[Ipuctynas K paccCMOTPEHHI0 IPUMEPOB U CaMOCTOSITEIbBHOMY pELICHHIO 3ajad,
HE0OXOMMO BHHUMATEIbHO IPOYECTh KOHTEHT II0 COOTBETCTBYIOLIEMY BOIPOCY TEMBI TEOpUs
yctoiunBocT. OCHOBHAS 11€7Th U3YUYUTh BOIPOCH! YCTOWYUBOCTHU pelieHus quddepeHIanbHbIX

YpaBHEHUH.

Tema 6: Ypasuenus c uacmuvimu npOU3800HIMU NEPEO20 NOPAOKA
1) Haiimu obwee pewenue ypasnenus u pewiums 3adaqy Kowwu

ou 2 Ou 7z 0u 5
x—+|x(y-5z) +z|—+=—=0, u=xz", y=5z+1, x>0.
ax x(r-52) ]8)1 50z Y

2) Haiimu obwee pewienue ypasrenus u peuwiums 3adauy Kowiu

ou ou ou
2xy? = Txz} ) — + yz  — =2y?z2—=0, u=xy°, z=1, y>0.
(2 )5+ PR Xy y

Memoouueckue pekomenoayuu no peueHuro 3a0au.

[Ipuctynass K pacCMOTPCHHIO TPHMEPOB M CAMOCTOSITEILHOMY PEIICHUIO0 3ajad,
HEOOXOJMMO BHHUMATEJIBHO TPOYECTh KOHTGHT 110 COOTBETCTBYIOIIEMY BOIPOCY TEMBI.
OcHoBHasl 1eNb U3YYUTh METOJbl PEIICHHsS] YPAaBHEHUH B YAaCTHBIX MPOHU3BOAHBIX IEPBOTO

opsAaKa.

Kpumepuu ¢opmuposanusn ouenok no 3adanuam 011 CAMOCHOAMENbHOU PAdOmMul
cmyoenma (munogvle 3a0auu):

«omauunoy (4 Oamia) - oOydaroUIMHCS TOKa3ajl TIIyOOKHe 3HaHUs MaTepuaia IIo
MIOCTAaBJICHHBIM BOTIPOCaM, TPAaMOTHO ¥ JIOTHYHO ero m3naraer. CBOOOMHO WCIIONB3yeT
He00X0IuMBbIe (HOPMYJIBI TIPH PEIICHUH 33]1aY;

«xopowioy (3 6anna) - oOydJarouiics TBEpI0 3HAET MaTepUa, IPaMOTHO €To U3JlaraeT, HO
JIOIYCKaeT HETOYHOCTH B MPOLECCE PEeLIeHNUs 3a/1ay;

«yooeremseopumenvroy (1-2 6anna) - o0ydaronuiicss UMeeT 3HaHUsS OCHOBHOTO MaTepuaia
10 TIOCTABJICHHBIM BOITPOCAaM, HO HE YCBOHJI €TO JIeTaleH, TOMyCKaeT OTAebHbIE HETOYHOCTH TIPH
peLLIeHUH 33/1a4;

«Heyoosnemeopumensvno» (0 6amnoB) — oOy4arOMIMKACS JOMyCKaeT TpyOble OMIMOKK B

OTBETC Ha IMOCTABJICHHBIC BOIIPOCHI U IIPH PCIICHUHN 3a1a4.

5.2. Ouyenounvie mamepuanvt 01 pyoesHcHo20 KOHMPOna
Py0OesxHbII KOHTPOJIb OCYIIECTBISIETCSA IO 0OJiee UM MEHEE CaMOCTOSITENIbHBIM pa3/esiaM

— y‘-Ie6HBIM MOAYJIAIM KypCa W MPOBOAWUTCA IIO OKOHYAHWUH H3YUYCHUSA MaTCpuaia MOAYJA B
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3apaHee YCTaHOBJIEHHOE BpeMs. PyOexHbIi KOHTPOJIb MPOBOJUTCS C LEIbIO OMNpeesieHus
Ka4yecTBa yCBOGHHUS MaTepualia yueOHOTO MOJIyJsl B IeJIOM. B TedueHue cemectpa MpOBOIUTCS
mpu maKkux KOHMPOIAbHLIX MEPONPUAMUA NO 2PAPUKY.

B kawectBe (¢GopMm pyOEKHOro KOHTPOJS MOXKHO HCIIOJIB30BaTh TECTHUPOBAHHE
(MMCbMEHHOE WM KOMIIBIOTEPHOE), MPOBEACHHUE KOJUIOKBHYMa WJIM KOHTPOJBbHBIX paboT. Ha
pyOeKHbIE KOHTPOJIbHBIE MEpPONPHUATUS PEKOMEHAYETCS BBIHOCUTH BECh MPOrPaMMHBINA
MaTepuali (Bce pa3zeiibl) 0 JUCLHUILINHE.

5.2.1. Oyenounvle mamepuainsl 0711 KOHMPOILHOU padomul (KOHMPOIUPYEMble
komnemenyueit OIIK-1)

Tunoegvie eapuanmul KOHRMPOALHHIX pAOOM:
Bapuanml

1. Pemmts ypaBHeHus: y' —xy” =2xy ; ?=COS(X—)’—1)-
X

2. Haiitu o01iiee pemenne oJHOPOAHOTO YpaBHEHHS: Xy — y = X1g %] .

3. Pemuts 3amauy Komm: y' — yrgx = y(0)=0.

0s” x
Bapuanm 2
1. Haiitu o6uiee pemenue ypaBaenust bepuysmm: xy' — 2x2\/; =4y.
2. PemuTh ypaBHEHHE B MOTHBIX TU(depeHranax:
3x° +y°

2x° +5y
——dx— —dy=0
Yy Yy

3. HaiitTu pemieHus ypaBHEHHS  HEPa3pelIEHHOTO  OTHOCUTENBHO  MPOM3BOIHOM:

2 2

y () =1
Bapuanm 3
1. PemmTh ypaBHenue Jlarpamxka: y = xy'> —2y"
2. Haiitu ob1ee pelieHne ypaBHEHMsI IOy CKAIOIIEro NOHMKEHUE MOPsiIKa:
V" =2(y" ~ergx
3. Pemmrs 3amauwy Komm I  OZHOPOJHOrO  ypaBHEHUS C  TOCTOSIHHBIMHU

ko3dpurmentamu: y" —3y"+3y'—y=0, y0)=1, y'(0)=2, y"(0)=1

Bapuanm 4
1. UccnenoBaTh, SIBASIOTCS U QYHKIUH Vi(x)=x+2, y2(x)=2x—1 TUHEIHO HE3aBUCHMBIMH.

2. MeronoM  HEONpeAENCHHbIX  KOI(Q(UIMEHTOB  HAWTH  pelICHHE  YpaBHEHUS:
m 2
y'+y=x"—-x+1
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3. Pemmts ypaBHenue Diinepa: x°y" —xy' —3y = _16lnx

Bapuanm 5

1. Haiitu ofmee peutenue ypaBHeHHs x°)"'—2xy'+2y=0, eclldi M3BECTHO €ro YacTHOE
pelLIeHHe y;=X.
2. Peummrts 3amauy y"—y' —2y=0, y'(0)=2, y(+%)=0.

3. Jlns xpaeBoit 3a71a4M MOCTPOUTH (PYHKITHIO
Ipuna y" = f(x), y'(-1)=y(1)=0, -1<x<1.

Bapuanm 6
1. PemmnTh cucTeMy OOBIKHOBEHHBIX AH((epeHIINANTbHBIX YPaBHEHUI:

X=x+5y
: x(0)=-2,y(0) =1.
y=-x-3y

2. CormacHo OIIPEaACIICHUIO YCTOP'I‘IHBOCTI/I 110 .HSIHYHOBy, HCCJICO0OBATh Ha yCTOﬁ‘IHBOCTB

dax =x—13y,
pELIEHUS CIEeYIOLIENH CUCTEMBI d x(0)=y(0)=0
ly 1
—=—x-2y,
dt 4

3. Ilonw3ysice kputepueM Payca-I'ypBuia, nccienoBaTh Ha yCTOWYMBOCTD HYJIEBOE
peleHue:

YO 414y@ 173y +178y"+214y'+120y=0.

Konumponvnaa paéoma. KontponbHas paboTra — TUCBMEHHas paboTa HEOOIBIIOro
o0beMa, TpeAroIaramas MpoBepKy 3HAHHUIA 33JaHHOTO K U3YYEHUIO MaTepHajia U HaBBIKOB €ro
NPaKTUYeCKOro npuMeHeHus. [IpoBomuTcss Tpu paza B TEUYCHHWE W3YYCHUS JIUCHIUTUIAHBI
(cemecTp) B yachkl ayauTopHOU paboThl. He Menee uem 3a 1 Hemento 10 KOHTPOIBHOM paldOTHI,
IpernoJiaBaTesb JODKEH OMpEeAETUTh CTYAEHTaM HCXOJHbIE JaHHbIE JUIS MOJATOTOBKU: Ha3BaThb
pasziensl (TeMbl, BOIPOCHI), MO KOTOPBIM OYAyT KOHTpOJbHBIE 3aJjaHUs, TEOPETHUECKHUE
UCTOYHUKH (C TOUYHBIM YKa3aHUEM pa3fiesioB, TeM, CTaTel) /Uil HOArOTOBKH.

KoHTponbHble paboOThl MOTYT COCTOSTH W3 OJHOTO MM HECKONbKHMX 3aJaHui
NPaKTUYECKOTO conxepkaHus. [Ipu  BBITIOTHEHWH KOHTPOJIBHOW pabOTHI  MOJB30BATHCS
KOHCIIEKTaMH JIKIIMH, ydeOHWKaMH, 3aJadHUKaMH He pa3pemeHo. J[TUTenbHOCTh pelIeHus
KOHTPOJIbHBIX 3a/laHui cocTaBisieT He 6osee 90 MUHYT.

Kputepun onenkn. YpoBeHb 3HaHUI onpeensercs daiiamu:

6 6ann06 - TPAaBUILHO BBHITIOJIHEHBI BCE 33J]aHUs, IPOIEMOHCTPUPOBAH BBICOKHH YPOBEHb
BJIAJICHHUSI MaTepHaJIOM, MPOSBIEHBI MPEBOCXOAHbIE CIOCOOHOCTH NMPUMEHATH 3HAHUS M YMEHUS
K BBITOJIHEHUIO KOHKPETHBIX 3aJaHUH.
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5-4 o6anna - TPaBWIBHO BBINIOJHEHA OOJbINAs YacTh 3aJlaHUM, TMPUCYTCTBYIOT
HE3HAYUTENbHbIC OIIMOKH, MPOJEMOHCTPUPOBAH XOPOIIUNA YPOBEHb BJIAJICHUS MaTEpUAIIOM,
MIPOSIBIICHBI CPEAHKUE CIIOCOOHOCTH TPUMEHSTH 3HAHHS U YMECHHS K BBITIOJHEHUIO KOHKPETHBIX
3a1aHUM.

3-2 6anna - 3aaHus BBHINOJHEHBI 0OJee YeM HAIOJOBHHY, MPUCYTCTBYIOT CEPbE3HbIC
OIIMOKH, TPOJAEMOHCTPUPOBAH yAOBJICTBOPUTEIBHBIM ypOBEHb BJIAJCHUS MaTEepUAlIOM,
MPOSIBJICHBl HU3KHE CIIOCOOHOCTU MPHUMEHSITh 3HAHUS U YMEHHS K BBINOJIHEHHUIO KOHKPETHBIX
3aJaHUH.

1 6ann - naH HEMOJIHBIN OTBET, MPEJCTABIIAIOMNNA COO0H pa3pO3HEHHBIC 3HAHUS 110 TEME
BOIIPOCA CYIIECTBEHHBIMH OIINOKAMH B ONIPEICICHUSX.

0 6annoe - Ipy OJTHOM HECOOTBETCTBUM BCEM KPUTEPUSIM U OTCYTCTBUU OTBETA.

5.2.2. Ouenounvie mamepuanwi: Tunosvie mecmogwie 3a0aHus NO OUCYUNIUHE
«/ugpghepenyuanvnvie ypasnenusn» (konmpoaupyemoie komnemenyueu OIIK-1)
[TonHprit nepeyeHb TECTOBBIX 3ajaHui IIPECTaBJIECH B O0UC -

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

Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJIAIOLIAS aBTOMATU3UPOBATH
IIpOLeIyPY U3MEPEHMS YPOBHS 3HAHUM M YMEHHU CTYy/ICHTA.

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

a. 1
b. 2
c. 5
d O

2. OmpenenuTh THIT ypaBHEHHS 2x°yy' + y* =2

a. JMHEWHOe ypaBHEHHE

b. oagHOpOAHOE ypaBHEHUE

C. ypaBHEHHE C pa3JeNAIOUMMHCS IEPEMEHHBIMU
d. ypaBHenue bepnyinu

v 14 !
3. CemeiicTBOM M30KIMH quddepenimansaoro ypasuenus y' + y' =0 sapusercs:

a. x+1=k
b. x—1=k
c. 2x+1=k
d x+2=k

4. JluddepenrmansHoe ypaBHeHHe € (l + y') =1,y = y(x) sBasercs:

a. OJIHOPOIHBIM ypaBHEHUEM;
b. ypaBHEHHEM C pa3JeISIONUMUCS TIEPEMEHHBIMU;
C. YpaBHEHHEM B MOJHBIX U depeHImanax;

d. ypaBHenuem bepnyu.

5. Omnpenenuts TUN ypaBHEHUS X dx + (¥’ +lnx)dy =0
X

a. JINHEWHOE ypaBHEHUE
b. ogHOpPOJHOE ypaBHEHNE
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C. YpaBHEHHE B MOJHBIX AU depeHnnanax
d. ypaBHeHue bepnynm
6. OOmmmM pemerneM ypaBHeHus y” —2y" -3y =0
4 YO =C+Ce +Ce™
b, YO =C+Ce” +Cixe™
c. Y(x)=C, +e*(C,cos3x+C,sin3x)

SABIIACTCA. ..

7. VYpaBHeHue (qlxy + \/; )y' — v =0, nocne pasnenenns nepeMeHHbIX MPUMET BHI. ..

a. x+1dy+ I dx=0

x Jy
Jy+1 1 0

dy — dx =
y Jx

1
c. v+ dy+——dx=0

y Jx

Jx+1
vdy + dx=0
. PR

8. O6uiee pemenue aupdepeHHanbHOro ypapHenus xy' = y' + x? umeer BU]I...

a. y= X2C1 + exCZ
3
b. y:%'i‘cl.xz'i‘Cz

d y= Clex2 +C,

9. Pemenmenm sanamn yy' —2xy'> =0, y(2) =2, y'(Z) =0,5, asnsercs. ...
a. (3 - x)y5 = y(x + 2)
b. (3- x)y5 =8(x+2)
c. (B3—x)y=8(x+ 2)
d (3 — x)y5 = 7(x + 2)
10. Omnpenenutens Bponckoro ais auddepenumansioro ypapenus y' —3y' +2y =0

paBeH. ..

11. ®dynpameHTaNbHasi CUCTEMa PEIICHUH COOTBETCTBYIOLIEE JTUHEHMHOMY OJHOPOJIHOMY
muddepennmansaomy ypasnenuio V" +9y =0 umeer Bun...
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a. 1, x

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

12. Ecmu ky =k, =2 - KOpHH XapaKTepHCTHYECKOIrO ypaBHEHHMs, TO OOIIee pPelIeHHe

JUHEWHOTO OJTHOPOJHOTO U (HepeHINATBHOTO YpaBHEHHUS UMEET BUI. ..
a. y=Cjsinx+C, cos2x
x 2x
b. y = Cle + Cze
c. y=Cie* +Cyxe™
d. y=Cxe* +Coxe™™

13. JluddepenuunansHoe ypaBHeHHE x2y" —2y=sin (]n x) ABIISAETCSA YPABHEHHEM. . .

a. Dinepa
b. bepnymiu
c. Knepo
d. Jlarpamxa

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

a. JMHEWHBIM C IepeMeHHbIMU KO3 (UIIEeHTaMU
b. JUHEHHBIM C TOCTOSHHBIMU KO3 (DUITIEHTAMHU
C. HEJIMHEHHBIM C IOCTOSIHHBIMU KO3 PHUIIHEHTaMU
d. HenMHEHHBIM C IEPEeMEHHBIMH KO3 PUIHEHTAMH

1.
xX=2x+y
15. PemenueM cuctembl ypaBHEHUH < SABJIACTCH. ..
y=3x+4y
{x(t) =Ce” +C,e
o y(t)=3Ce” —C,e'
x(t) =Ce” +Cye” +(t+1)e”
b 0= ~Cie” —2C,e* - 2te”
{x(t) =Ce +Cye”
. y(t)=3Ce” —C,e'
L |i=dx+y—e”
16. Pemenuem cuctreMbl ypaBHEHUH 4 ABJIACTCH. . .
y=y-2x
x(t)=Ce’ +C,e'
y(t)=3Ce” —C,e'
x(t) =Ce” +Cye” +(t+1)e”
b LO= ~Ce” —2C,e” —2te™
{x(t) =Ce +C,e”’
. y(t)=3Ce” —C,e'
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dx

—=x-4y
17. Touxka mokosi cucTeMbl Tu(PepeHITMATBHBIX YPABHCHHH d SIBJISICTCS. . .
dy
—=x+y
dt
a. HEYCTOHYMBBHIM (poKycom
b. ycTroituuBeIM (OKyCcOM
C. LIEHTPOM
d. cemom
d_ =X+ Sy
18. Hdusa cucremsl nuddepeHraabHbpIX YpaBHEHUH 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 muddepeHnuansHoro ypapaenns 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

o
= =
I
SN
I
Q

d.

Pewenue 3a0anuii 6 mecmoesoit ¢hpopme. llpoBonurcs Tpu pasa B TEUCHHE H3YUCHHS
JUCLUIUIMHEI (cemecTp) Ha miatdopme http://open.kbsu.ru/moodle/. He menee uem 3a 1 Henento
70 TECTHPOBAHUS, MPENONaBaTeNb JODKEH OINPENETUTh CTYACHTaM WCXOTHBbIC ITaHHBIC LIS
MOJTOTOBKH K TECTHPOBAHUIO: HA3BATh Pa3/elbl (TEMBI, BOIPOCHI), TI0 KOTOPHIM OyAyT 3adaHus
B TECTOBOW (popme, TeOpeTHUEeCKHe UCTOYHMKH (C TOYHBIM yKa3aHMEM pa3/esioB, Te€M, cTareil)
JUIS IOJTOTOBKH.

Kpumepuu ¢hopmupoganun oyenox no mecmosvim 3a0aHusam:

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

4 Gamna — noiay4aroT oOydaromuecs: ¢ NpPaBUIbHBIM KOJIUYECTBOM OTBETOB Ha TECTOBBIE

Bompockl — 80 —99 % ot obmiero o6beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
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2-3 fayuta — MoJTy4yaroT 00yJaronIHecs ¢ MPaBIILHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — 60 —79% ot o0miero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
1 Gamnm — mody4aroT OOydaroluecss MPaBHIBHBIM KOJUYECTBOM OTBETOB HA TECTOBHIE

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

5.3. Ouenounvie mamepuanvt 013 RPOMENHCYMOYHOU ammecmayuu

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

[IpomexyTouHass arrecTalus TpeIHa3HaYeHa /I OOBEKTHBHOTO TIOATBEPXKIACHUS H
OIICHUBAHMSI IOCTHUTHYTHIX PE3yJIbTATOB OOyUYEHUS TMOCIE 3aBEPIICHUS M3yYCHUS TUCIUILIAHBL.
OcymecTBisieTcs B KOHIIE 3 ¥ 4 CEMECTPOB U IPEJICTaBIsIET COO0H UTOTOBYIO OLIEHKY 3HAHUI 1O
muciuminie «Jluddepennmanbapie ypaBHEHUs» B BHJE NMPOBEACHUS dK3aMeHa, 3adera (3, 4

CceMecTp).

Ilepeuensv 60npocos, 6bIHOCUMBIX HA IK3AMEH 8 3 cemecmpe
1. Tlonsarue J1Y. ®usnueckue 3agauu, NpuBoAsIUe K AUddepeHnnanbHbIM YpaBHEHUSAM.
[onsarne muddepenunansuoro ypaBaenusi. OObIKHOBEeHHBbIE AH(QepeHnnanbHbIe
ypaBHEHHS.
2. Tlopsimok ypaBHEHHs, peUIeHHE, MHTerpai, oliiee peuieHue, ooumii uuTerpan. [lome
HarpaBieHui. VIHTerpaabHble KPHUBHIE.
Bekropnoe none. ®a3oBsle KpuBble. METOI U30KIMH.
3amaua Komm. Jlomannbie Diinepa.

TeopeMa CyHI€CTBOBaHUA U CAMHCTBCHHOCTH 3a1a1U Kommm HJIA Oﬂy MEpBOro nmopsaKa.

S kAW

HenpepriBHast 3aBUCUMOCTD pelieHHs 3aJa4un Koy oT HayanbHbBIX TaHHBIX U OT MPaBOi

YacTH ypaBHEHUS.

7. YpaBHEHHE C pa3ACISIIOMUMUCA TEPEMECHHBIMU. YPaBHEHUS, NPUBOIAAIIMECST K
YPaBHEHHUSM C Pa3ACIAIOIMMUCS IEPEMEHHBIMU.

8. OIHOpPOAHBIE U KBA3UOJHOPOAHBIE YPAaBHEHHUS.

9. JluHeliHble ypaBHEHUS NIEPBOrO MOPSIKA.

10. YpaBuenus bepuysmim.

11. OcoOsie pemtenus AudQepeHnanbHOro ypaBHEHHs IEPBOro MOPSIKa.

12. Orubaromias cemeiicTBa KpUBBIX U 0coObIe perieHus auddepeHnnanbHbIX ypaBHEHUH.

13. YpaBHeHue B OJIHBIX AuddepeHuanax.

14. MHTErpupyromumi MHOKHUTEIb.

15. ypaBHCHI/ISI, HEPa3pCHICHHBIC OTHOCHUTCIIBHO HpOHSBO,I[HOﬁ. Mertoasl pCUICHUA.
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16.
17.

18.

19.

Meron BBeAeHus napametrpa. Y paBHenus Jlarpanxa u Kiepo.

OcHOBHbIE ONpEJICICHUSI U MOHATUS YpaBHEHUN BbIcIero nopsaka. 3agada Komwm s
YpaBHEHHSI, Pa3pelIeHHOr0 OTHOCUTENIFHO cTapiueil mpou3BogHOW. OOmiee pemieHue.
Yactraoe pemenne. Ocoboe pernieHue.

Teopema cymiecTBOBaHMSI M €AMHCTBEHHOCTH perieHus 3afaun Kommm ans ypaBHEHUS
BhbICHIETO Nopsika. (DopMyTUpOBKa).

JuddepeHnmansabie ypaBHEHUS, HHTETPUPYEMBbIC B KBaJpaTypax WM JOIMYCKAOIUE

noHwxkeHue  mopsaka.  Ciydam — TOHMKEHHS — mopsiaka:l) y" = f(x); 2)

F(x,y®,y* P . ,y")y=0; 3) F(,¥,..y")=0; 4) omHOpomHOE OTHOCHTEIHHO
.

Vs Y s, 5 5) 0000MICHHO OTHOPOIHOE.

Hepeuenb 60NPOCOB, 6LIHOCUMDLX HaA 3a4em 6 4 cemecmpe

. OcHOBHBIE OIpCACIICHUA U ITOHATHA ypaBHCHI/Iﬁ BBICHICT'O ITOpsJKA. 33)13‘13 Komm JJIA

YpaBHEHHUS, Pa3pEIIEHHOTO OTHOCUTENBHO cTapiied mpous3BoaHOM. OOiiee perieHue.
YacrHoe pemenne. Ocoboe perieHue.

Teopema cymiecTBOBaHHS M CIMHCTBEHHOCTH pelieHus 3anadn Kommwm s ypaBHEHUS
BBICIIIETrO Topsiaka. (popmMyIupoBKa)

Juddepennnanbapie ypaBHEHHs, WHTETPUPYEMbIE B KBajpaTypax HIU JIOMYCKAIOIIHe

noHwkenue  nopsaka. Ciaydaum — MOHWXKEHHS — mopsiaka:l) y" = f(x); 2)

(k+1)
.

F(x,y",y Y™ =0, 3) F(y,Y...y"”)=0; 4) 0omHOpOIHOE OTHOCHTEIHHO

V.Y s ™5 5) 060OIIEHHO OHOPOIHOE.

JIuneitnble nu¢depeHnnanbHble ypaBHEHUS N-T'0 MOPSIKA.

JIuHeliHast 3aBUCUMOCTb M HE3aBUCHUMOCTb CHCTeMBbl (QYyHKUMH. OnpenenuTenb
Bponckoro. HeobxonuMelil npu3Hak JTUHEHHON 3aBUCUMOCTH (DYHKIIHH.

Teopema o cymiecTBOBaHUU (PyHIaMEHTAJIbHOM CUCTEMBI pelieHuid. Teopema 06 oOuiem
pELIEHNH JIMHEHHOTO OJHOPOIHOTO ypaBHeHMs. Popmyiia Octporpaackoro —JInyBusis.
JIuneitHoe HeogHOpOIHOE AU epeHIInanbHOe ypaBHEHHE N-T'0 MOpsIKa.

[Toctpoenne oO0miero pemeHuss JUHEHHOro HEOAHOPOJHOro AU(QEepeHInaTIbHOrO
YpaBHEHHS N-TO TMOpsiAKA MO U3BECTHOM (YyHJIAMEHTAJbHONM CHUCTEME pelleHui
COOTBETCTBYIOIErO OJTHOPOAHOIO YPAaBHEHUSI.

Jluneitnsle nuddepeHInaNbHbIE  ypaBHEHHS N- TO TOpsjAKa C TOCTOSHHBIMU

koa¢punmenTamu. OJHOPOIHBIE YPaBHEHHUS BBICIIETO MOPAIKA.

10.IToctpoenne oOmiero pemeHus JUHEHHOro HEOAHOPOIHOro Au(depeHInaIbHOro

YpaBHCHUA N-Io nopgakKa ¢ NIOCTOASHHBIMHA BECIICCTBCHHBIMUA KOS(l)(l)I/IHI/IeHTaMI/I.
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11.Beipaxkenue nuHerHOTO AU QEepeHINaTEHOTO ONepaTopa N-ro MmopsaKa OT MPOU3BEICHUS
IBYX (pyHKIHUI.

12.Buj 9acTHOTO peleHHs JIMHEHHOTO HEOJHOPOAHOTO AU(PepeHIINaTBHOTO YpaBHEHUS -
ro MOpsiKa C IOCTOSHHBIMU BELIECTBEHHBIMU Ko3((dUIMEeHTaMu ¢ NpaBOW YaCThIO
CIELUAJIBHOTO BUAA.

13.Meton HeompeaeneHHbIX KOd()()HUIIMEHTOB HAXOXJICHUS YAaCTHOTO pelieHus. Merton
BapUallMd IIPOU3BOJIBHONM NOCTOSHHOW. PopMyna Komu mis HaXO0XICHUS YaCTHOIO
peLIeHus.

14.Jluneitnoe  nuddepeHnuanpbHoe ypaBHeHHE Oinepa. OIHOPOAHBIN  ciaydaldh ®
HEOJHOPOIHBIN.

15.BTopoii MeToq MHTErpUPOBAHUS ypaBHEHU Diliepa.

16.JIuneiiHoe onHOpoHOE MU depeHINaTbHOE YpaBHEHUE 2-T0 MOpsAJKa C IepeMEHHBIMU
koa(urmenTamu.

17.CamocornpsiKeHHOE JINHEHHOE YpaBHEHHUE.

18.ITocTpoeHre OOIIEro peHIeHUsl JTUHEHHOTO OJHOPOAHOTO YPAaBHEHHUs 2-TO TOpPSIKa C
HEPEeMEHHBIMH KO PUIMEHTAMU IO €r0 U3BECTHOMY YAaCTHOMY PELICHHUIO.

19.IlonsATHE O KpaeBbIX 3ajadyax Julsl OOBIKHOBEHHBIX UG GepeHINaTbHbIX ypaBHEHUH.
Merton ¢ynkun ['puHa pemenns KpaeBbIX 3a1ad.

20.HopmanbHble cuctembl auddepeHnnanbHbX  ypaBHeHHH. HopManbHBIE CHCTEMBI
T depeHIMaIbHbIX YPaBHEHUH TIEPBOTO MOPsKa.

21.da3oBoe mpocTpaHcTBO U (pa3oBble Tpaekropuu. Teopema Ileano o cymecTBOBaHUU
peurenus 3aaaun Komm.

22.EMMHCTBEHHOCTH peuenust 3a1aun Komm s HOPMaJIbHOU CUCTEMBI
TuddepeHMaIbHbBIX  YpaBHEHUH  MEpBOro  MHopsjAaka C  IpaBOM  4YacThlo,
YAOBJIETBOPSAIOUIEN YCIOBUIO Jlnmmmumna.

23.IIpocTpaHCTBO pelIeHUH JIMHEHHOTO OJHOPOJHOIO YPaBHEHMs: T€OpeMa O BEKTOPHOM
MIPOCTPAHCTBE MHOXKECTBA PEILICHUM, TeopemMa 00 ompenenuTesne BpoHCKOTo U TMHEMHOU
HE3aBHCHMOCTH PEIICHUN.

24.ba3uc mpOCTpaHCTBAa pELICHMHA: TeopemMa O pelleHHusx, obOpasyromux 0Oasuc,
dbyHaMeHTallbHas CHUCTeMa pEeLIeHH, ofllee pelieHue, O BELIeCTBEHHOM Oasuce
IIPOCTPAHCTBA PEIICHUI.

25.JIuneitable tuddepeHnuanbHble YpaBHEHNsT BTOPOTO MOPSAKA: CBEJCHHE K HOPMaIbHOM

CUCTCMEC, pa3pCIINMOCTh, CIMHCTBCHHOCTD.
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26.JluHeliHple OMHOPOAHBIC YPAaBHEHHS C TIOCTOSHHBIMH KOXG( UIIMEHTaAMH: JieMMa O

JMHEWHO HE3aBHCUMOW cucTeMe (YHKIMH, JeMMa O PEUICHHSX ypaBHEHHS, TeopeMa O

(byHIaMEHTAIBHOW CUCTEME peIIeHUH.

27.JIuneiinple HEOMHOPOHBIE AU (epeHInaTbHbIE YpaBHEHUS C MPAaBOM YacThl0 B BHUIE

KBa3HMMHOI'OYJICHA.

28.Ceenenue 3amaun Komm mist cucremsl auddepeHnnanbHbIX ypaBHEHUH TPOU3BOIBLHOTO

nopsika K 3amade Komm miasi HOpMaibHOH cucTeMbl TuddepeHInaIbHbIX YPaBHEHHH

IIEPBOro mnopsaaka.

29.UnterpupoBanue cucreM J[Y myreM cBeneHHsS K OJHOMY YpaBHEHHIO 0ojiee BBICOKOTO

MopsI/IKa.

30.Haxoxaenue HHTErpupyeMbIX KoMOnHanui. [lepBbie HHTErpabl.

31.

32.
33.

34.

35.

36.

37.
38.

39.

40.
41.

42.
43.

TeopeMsbl cyliecTBOBaHMS M €AMHCTBEHHOCTH pelieHus 3agaun Komm (Juist cuctemsl
YPaBHEHMH U JUUIsl ypaBHEHUSI BBICILIETO MOPSIKA).

HMHTepBan CylecTBOBaHNS PEIICHUS JIMHEHHBIX CUCTEM U YPABHEHUM.

3aBHCHUMOCTh PEUICHUH OOBIKHOBEHHBIX U (EpEeHIINATFHBIX YPABHEHUH OT MapaMeTpPOB
Y HayvaJbHBIX JIaHHBIX.

Meton MOACTAaHOBKM peIIEHUs CUCTEM JHMHEHHBIX auddepeHnnanbHbIX ypaBHEHUN
IIEPBOTO NOPsIJIKA.

Jlunetinpie cuctembl U HepeHInANBHBIX YPAaBHEHHUI: 3aIMCh B BEKTOPHOM BHJIE.
JIuneiiHble OOHOPOJAHBIE CHCTEMBI: IPOCTPAHCTBO PELICHWM, Teopema O JIMHEWMHON
3aBHCUMOCTH DpELICHUH, Teopema o Oa3uce NPOCTPaHCTBA pELICHUH, CIEACTBUE,
(dyH1aMeHTallbHAas CUCTEMa PEIIeHUH, BEIIECTBEHHbII 0a31c MPOCTPAHCTBA PEILICHUH.
Omnpenenurens Bpouckoro, popmyna JlnyBumis.

Pemenne HEOTHOPOJHOM CHUCTEMBI METOIOM BapHallMU IIOCTOSHHBIX: CUCTEMa s
OTIpe/ieNIeHus] TOCTOSIHHBIX, TeopeMa O BHJE OOIIero pemieHus ¢ (yHIaMEHTaIbHOM
MaTpHULEH.

JInnelinble OIHOPOJHBIE CHUCTEMBI c JIEHCTBUTEIIbHBIMU IIOCTOSSHHBIMU
kodpduuuentamMmu: ¢GyHIaMEHTalbHAs CUCTEMa peIIeHUH B cilyyae pas3In4HbIX
COOCTBEHHBIX 3HAUEHHUI, TeopeMa O CUCTeME pELIeHUH, OTBEYarollell KpaTHOMY
COOCTBEHHOMY 3HAYEHHIO.

Cucremsl JIOY ¢ nocTostHHBIMU KO3 GUITUEHTAMH.

Meron Oiinepa HaxoxiaeHus pemenus cucrtemsl  JIOJAY ¢ mocTosHHBIMH
ko unmenTamMmu. Mero HeonpeaeIeHHbIX K03 dUueHTos.

Meron Bapranyy MOCTOSTHHBIX.

Omnpenenenne ycToHUMBOCTH 1O JISMTYHOBY U aCHMOTOTUYECKOM YCTOWYMBOCTH.
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44.

45.

46.

47.

48.

49.

50.
51.
52.
53.
54.

55.
56.
57.

YceTonunBOCTh JTUHEHHBIX IU(GEpeHITHATBHBIX CHCTEM: TeopeMa 00 YCTOWYHMBOCTH
CHCTEMBI, clieAcTBUsA 1 U 2, TepeMa 00 aCHMITOTHYECKOH yCTOMUYMBOCTH CHCTEMBI.

Y CTOWYNBOCTD JIMHEWHBIX OJHOPOTHBIX CUCTEM: TeopeMa 00 YCTOMYMBOCTH, T€OpeMa 00
ACUMIITOTUYECKON YCTOMYMBOCTH.

YCTOWYMBOCTD OAHOPOIHBIX JIMHEHHBIX CHCTEM C MOCTOSHHBIMU KO3 (UIIMEHTaAMHU:
nemMMma 00 OIIEHKE pelIeHHs, TeopeMa 00 aCHMMTOTHYECKOH YCTOWYUBOCTH CHCTEMBI,
3aME4aHue O HEyCTOUYUBOCTH.

Teopema JlssmyHoBa 00 yCTOHYMBOCTH O MEPBOMY MPUONIMKEHHUIO: JeMMa 00 OIICHKE
pelleHusi, CIeACTBHE, OlleHKa (pyHIaMEeHTaIbHOW MAaTpHUILbl, HEJIMHEWHAas aBTOHOMHAs
cUCTeMa W BBIJENICHUE JMHEHHOW uacTH, TeopeMa JlsmyHoBa 00 acHMOTOTHYECKOM
YCTOMYUBOCTH.

[ToBenenue TpaekTOpuil JHMHEHMHONW OJHOPOAHOW cucTeMbl Au(dEepeHIHATLHBIX
YpaBHEHUU BTOPOrO MOPSAKA: CIOydyail JNEHCTBUTENBHBIX WU PA3IUYHBIX COOCTBEHHBIX
3HauUEHUM - y3ei, CeIJI0, CUCTeMa MOIYNPSMBIX, Clydyall KOMIUIEKCHO - CONpPSDKEHHBIX
COOCTBEHHBIX 3HAYEHHUH - (POKYC, LIEHTp, CIydyall KpaTHOTO ICHCTBUTEIHLHOTO KOPHSA -
JUAKpUTUYECKUH y3ell, ciiyyall npsmbiX. [lepBbie MHTErpasbl.

[TocranoBka 3amaun 00 WHTETPUPOBAHUU YPABHEHHUS C YACTHBIMH IPOU3BOJHBIMH
IIEPBOIO MOPSIKA.

JluneiHble OJTHOPOIHbIE YPABHEHUS B YACTHBIX ITPOU3BOIHBIX IEPBOIO NOPSAIKA.
JIunelinble HEOJTHOPOHBIE YPaBHEHHUS C YACTHBIMH IPOU3BOJIHBIMHU [IEPBOTO MOPSIJIKA.
ITepBble MHTETpAJIBI XapAKTEPUCTUIECKON CUCTEMBI.

CBs13b XapaKTEpUCTUK C perieHusMu 3agaun Komm.

Teopema cyliecTBOBaHUS M €IUHCTBEHHOCTH pemieHus 3agaun Komm (ans ¢yHKuu
JIBYX MEPEMEHHBIX).

Henunelinble ypaBHEHHsI B YaCTHBIX TPOU3BOIHBIX IIEPBOIO MOPSIKA.

CucremMa IByX COBMECTHBIX YpaBHEHUI MEPBOT0 MOPSAKA.

VYpasuenue [1padda.

Kpumepuu gpopmuposanus oyenok no npomescymounoii ammecmayuu

Cymma 0asi1oB Tekymero | Cymma 6ajioB Ha Oo6mas cymma
Ounenka
U py0eKHOTr0 KOHTPOJIsA 3ayere 0aJU10B
>61 - 61 3adet (6e3 caaun)
36-60 0 36-60 He3auer
36-60 25-1 61 3a4eT
<36 - - HEIOMYCK
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IIkana ouneHNBaHUA

OK3aMCHC HE Jall
IIOJIHOI'O OTBE€TAa HU

JK3aMeHe Jall
IIOJIHBIN OTBET Ha

KOHTpOJIs, Ha
9K3aMeHe Jall

Cemectp (no umozam mexyuiezo u pyoexicno20 KOHmpo.is)
HeynoBiieTBOpUT. | YI0BJICTBOPHUT. Xopouo O1aunvHo
(36-60 6as1;10B) (61-80 6ams1oB) | (81-90 6as1;10B) (91-100 6a1;10B)

OO6yuatonuiics OObyuaronuiics OOyuarommiicss | OOyuarommuiics

3 umeet 36-60 umeet 36-50 umeet 51-60 umeet 61-70 6annos
0aJuIoB 1o uroram | GajIoB IO 0aJIoB 1o 10 UTOT'aM TEKYIIETO
TEKYIIEro U UTOTaM TEKYIIETro0 | UTOram 1 pyOeXHOTO
pyOexHOTO U pyOEKHOTO TEKYIIETOo U KOHTPOJIS, Ha
KOHTPOJISI, HA KOHTPOJISI, Ha pyOe)KHOTO IK3aMEHE Jlall

HOJIHBIM OTBET Ha
OJIH BOIIPOC U

Ha OJTUH BOIIPOC. OJIMH BOTIPOC H MOJIHBIA OTBET JaCTUYHO
OO0yJarmuiics | 4aCTUYHO Ha OJIMH BOMPOC | (TIOJIHOCTHIO)
umeet 36-45 (TIOJIHOCTBIO) Y YaCTUYHO OTBETHJI Ha BTOPOIl.
0aJIJIOB IO U'TOTaM | OTBETHJI Ha (TTOJTHOCTBIO)
TEKYIICTO BTOPOH. OTBETHJI Ha
pyOexHOro BTOPOI.
KOHTpOJIS, Ha OOyuarommiics OO6yuatromuiics
3K3aMeHe Iajl nmeet 46-60 nmeet 61 — 65
TIOJTHBINA OTBET 0aJII0B MO 0aJuI0B 1O
TOJIBKO Ha OJIUH UTOTaM TEKYILEro | UToram
BOIIPOC U pyOexKHOTO TEKYIEro U
KOHTpOJIS, Ha pyOexxHOrO

OK3aMCHC aal
MOJHBINA OTBET HA
OJWH BOIIPOC UJIIN

YaCTUYHO Ha OJTUH BOTMPOC
OTBETUJI Ha 00a Y YaCTUYHO
BOIIpOCA. OTBETHUJI Ha
BTOPOM.
OO6yyarommiics
uMeet 1o utoraM | OOyuaromuics
TEKYILEro u nmeet 66-70
pyOexxHOrO OaJIIoOB 1O
KoHTposst 61-70 | uToram
0asioB Ha TEKYIIEro u
DK3aMEHe He 1all | pyOeKHOTo

MOJIHOTO OTBETA
HU Ha OJTUH
BOIIPOC

KOHTPOJISA, HA
SK3aMeHe Iai
HOJIHBINA OTBET

KOHTPOJISA, HA
HK3aMEeHe) Jal
TTOJTHBIN OTBET
TOJIBKO Ha OJIMH
BOIIPOC.

6. MeToauyeckne MaTepUAJIbl, ONPeIessI0IHe MPoeIyPhbl OlleHHBAHUS 3HAHUIA, yMEHUIH,
HABBIKOB M (WJIN) ONBITA 1eATeJIbHOCTH
MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYJ€HTOM IO AUCHUILIINHE BKIIOYAET
JIBE COCTABJISIOLIUE:

— nepeas cocmaenArouiad — OLCHKA PETYIAPHOCTH, CBOCBPEMCHHOCTH MW Kade€CTBa
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BBINOJIHEHHUS] CTYE€HTOM Y4eOHOW paOOoThl MO H3YyYEHHIO AUCLMILIMHBI B TEUEHHE IEpHoja
W3YYCHHS TUCITUTUINHBI (CEMECTPa, MIIM HECKOJIBKUX ceMecTpoB) (cymma — He 6osiee 70 6aymioB).
Bamel, xapakTepu3ylomye ycreBaeMoCTh CTyIeHTa 110 AUCIUILINHE, HAOUPAIOTCS UM B TCUCHUE
BCEro Nnepuosa o0yueHHsl 3a M3y4E€HUE OTIENbHBIX TEM U BBIIIOJIHEHUE OTAEIbHBIX BUIOB PadoOT.

— emopas cocmaenAowads — OLleHKa 3HaHUM CTyJIeHTa 10 pe3yJbTaTaM IpOMEKYTOUHON
arrectanuu (He 6omee 30 —6amioB).

Kpurepuem onenku ypoBHS C(HOPMHPOBAHHOCTH KOMIIETCHIMH B paMKax ydeOHOU
mucuuIunHel «/luddepennnansapie ypaBHeHUs» sBIseTcs 3adeT (3 cemectp) M dk3ameH (4
ceMecTp).

OO6muit 6amn Tekymero U pyOeKHOro KOHTPOJIS CKIIAABIBACTCS M3 CIEIYIOMINX

COCTaBJIAIOLLUX:
Pacnpedenenue 6annose mexyuiezo u pydesrcno20 KOHmMpoas
Cymma 6a/1510B
D5 Bupa konTposas Oomas cymma
n/n e P tan cy 1-51 Touka 2-51 TOUKa 3-s1 TOuKa
B 0ajuiax
Iocemenne 3aHATHI 10 3 3 4
Texkyumuii KOHTPOJIb: 1o 30 no 10 no 10 ao 10
Beinosnnenue
CaMOCTOSITEJILHbBIX 3aIaHUH 0-15 0-5 0-5 0-5
(penreHue 3a1a4)
PyGe:kHblii KOHTPOJIbL 1o 30 no 10 o 10 ao 10
mecmuposeanue 0-12 0-4 0- 4. 0-4.
KOJI10K8UYM 0-18 0-6 0-6 0-6
HToro cymma Tekyuiero u
PYO€:KHOT0 KOHTPOJIA 10 70 oo 23 1o 23 10 24
B cayuae 3x3ameHa
IlepBbiii 3Tan (6a30BbIi
YPOBEHb) — OLICHKA He MeHee 36 6. | He meHee 12 | He meHee 12 | He meHee 12
«YAOBJICTBOPUTEILHO»
Bropoii 3Tan (MpoABHHYTHIH menee 70
YPOBEHb) — OLIEHKA «XOPOLLO» (51-69) MeHee 23 MeHee 23 MeHee 24
Tpernii 3Tan (BbICOKHH
YPOBEHb) - OLEHKA «OTJIMYHO» HE MEHee He MeHee 23 | He MeHee 23 | He MeHee 24
70

Lenvio npomedsicymounvix ammecmayuii IO JUCHUIUINHE SBIISETCS OLIEHKA KauecTBa
OCBOEHUS AUCHUILTUHBI 00y4atOIUMHUCS.
TunoBele 3amanus, obecneunBatone QopmupoBanue kommereHimii  OIIK-1

MMpEACTaBJICHLI B Ta6J'II/II_[e 7.

30




Taonuua 7. Pezynomamot 0céoeHus yueoOHoi Oucyuniunsl, noodjaexcaujue npogepke

Pe3syabrarsl NupukaTopsbl OcHOBHBIE IOKA3aTeH Buja oneHo4YHOro0
06y'leHI/IH, AOCTUKCHUSA OLCHKH pe3yJabTaToOB MaTepHuaJja
KOMIIeTeHIIH KOMITeTeHIuu (1151 00yueHust
IJIAHUPOBAHUS
pe3yJbTaToOB
00yuyeHus 1o
JjIeMeHTaM
o0pa3zoBaTeIbHOM
nporpamMmsbl 1
COOTBETCTBYIOIIMX
OLIEHOYHBIX CPEICTB)
OIIK-1 OIIK-1.1 OIIK-1.1. 3-1. 3naer Tunoseie
CrocobeH Crocoben OCHOBHBIC MTOHATHUS, (DAKTHI, OIIEHOYHBIE
MPUMCHSITh MIPUMEHSITH 0a30BbIC KOHLCTILUH, NPHHLHUTIBL MaTepHATIBI U151
dbyHIaMEHTaNbHBIC | 3HAHUS, ITOJYYEHHBIE | TEOPH MaTEMaTHYECKUX U
YCTHOTO OIpoca
3HaHUA, B o0JacTu (WJIM) eCTECTBEHHBIX; 511
. . aznen 5.1.1);
MOJTyYEHHBIC B MaTeMaTHYECKUX U 0a30BbIi MaTEeMaTHYECCKUI (pasn );
obsactu (MJIM) €CTECTBCHHBIX | alllapar, CBSI3aHHBIN C (rema NeNel,2,6 u
MaTeMaTH4eCcKuX U | HayK NPUKIAJHON MaTeMaTuKoi 1 | T.1.)
(um) MH(pOpPMaTUKON
€CTECTBEHHBIX OIIK-1.1. V-1. Ymeer THIIOBEIE TECTOBBIE
HayK, U I(;)pI/IMeHSITI) SaIaHuA
WCITOJIB30BaTh UX B HJIaMEHTAaJIbHbIC 3HAHUS
. Y ’ (paznmen 5.2.2.);
npodeccuoHaNbHOM MOJIyYeHHBIE B 001aCTH
(NeNel-4, 8-10m
JIEATEeTLHOCTH. MaTeMaTUYeCKHUX U (WK )

OIIK-1.2
Cnocoben
HCIIOJIb30BATh TPU
peIICHUH
npodeccnoHamTbHBIX
3aJa4 3HAHUS,
MOJTyYCHHBIC B
obmactu
MaTeMaTHYECKUX U
(W) eCTECTBEHHBIX
HayK

€CTECTBEHHBIX HayK B
npodeccuoHaIbHON
JESTEIBHOCTH K PELICHUIO
KOHKPETHBIX 3a/1a4
OIIK-1.1. B-1. Brnageer
HaBBIKAMU PELICHMSI 3a/1a4 B
poQeCCHOHAIBHON
JESATEIIBHOCTH Ha OCHOBE
(byHIaMeHTaIbHbIX 3HAHUH,
MOJYYEHHBIX B 00J1aCTH
MaTeMaTHYeCKUX U (WJIIH)
€CTECTBEHHBIX HayK

OIIK-1.2. 3-1. O6nanaer
0a30BBIMU 3HAHUSIMH,
MOJTyYeHHBIMH B O0JIACTH
MaTeMaTUYeCKUX U (MIJIH)
€CTECTBEHHBIX HayK
OIIK-1.2. V-1. Ymeer
UCITOJIb30BaTh 0a30BbIe
3HaHUS, MTOJTyYSHHBIE B
o0nacTu MaTeMaTHYECKUX U
(WIIM) eCTECTBEHHBIX HAYK B
npodeccuoHaNBHOM
JeSITETTHHOCTH.

T.J.)

Tumnossie
OLICHOYHBIE
MaTrepuabl 1t
ITPOMEKYTOYHOU
aTTecTaluu
(paznmen 5.3.)
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OIIK-1.2. B-1. Umeer
HaBBIKH BBIOOPA METOIOB
peleHus 3a1a4
npo¢eCCHOHAIBHON
JIEeSATCILHOCTH Ha OCHOBE
MOJTYYEHHBIX TEOPETUUECKUX
3HAHUH

7. YueOHO-MeTOAMYEeCKOoe o0eceyeHue U CIUIINHbI
7.1. Hopmamueno-3aKkonooameibHule aKmol

[Tpuka3 MunoOpnayku Poccum ot 06.04.2021 Ne 245 "OO6 yrBepxknenun Ilopsaka
OpraHu3alliil ¥ OCYIIECTBJICHUS 00pa30BaTENbHON AEATENBHOCTH IO 00pa30BaTEIbHBIM
mporpaMMaM  BBICIIEr0 OOpa3oBaHMsl - Mporpammam OakajgaBpuara, Hporpammam
crernuanurera, mporpaMMaM wmaructparypsl”" (3apeructpupoBaHo B Muntocte Poccun
13.08.2021 N 64644).
denepalbHBIN rOCyAapCTBEHHBIN 00pa30BaTEIBHBIN CTAHIAPT MO0 00pa30BaATEIIHLHBIM
nporpammam BO (®T'OC 3++) no nanpasnenuto noaroroBku 01.03.02 [Mpuxnagnas
MaTemaruka u uHpopmaruka (ypoBeHb O6akanaBpuata). [Ipuka3z MunucrepcTBa 06pazoBaHus
u Hayku Poccuiickoii @eneparuu ot 10 ssaBapst 2018r. Ne9 (3apeructpupoBaHo B
MUHHCTEpCTBE IocTUIMU Poccuiickoit @eaepannn 06 dpespans 2018r. Ne 49937);
®denepanbHbiii 3ak0H "O06 00pa3oBanuu B Poccuiickoit ®epepanun" ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons doc LAW_ 140174/

. IIporpamma «IludpoBast skoHOMUKa», YTBEp:KJIeHHas pacnopskeHueM [IpaBurenscTBa
Poccuiickoit ®eneparuu ot 28 uronst 2017 r. Ne1632-p.
. Yka3 Ilpesunenra Poccuiickoit @enepanuu ot 9 mas 2017 r. Ne203 «O Crparerun pazButus
uH(popmaimonHoro obmiectsa B Poccuiickoit denepanuu Ha 2017-2030 roasi».
7.2. Ocnosnasa numepamypa
1. EnpuoB A.A. lupdepenunansusie ypaBHenus / EnbunioB A.A., EnbuoBa T.A.- Tomck:
ToMckuil rocyaapCTBEHHBI YHMBEPCUTET CHUCTEM YIIPABJICHUS U PATUOIIEKTPOHHUKH,

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

2. Tloutpsrun JI.C. OGpikHOBeHHbIe Tuddepennmansubie ypaBHenus/ [lontpsarun JI.C.-
DIEeKTPOH. TEKCTOBBIE JaHHbIE.- VkeBck: PerynsapHas m xaotnueckass nuHamuka, 2001.-

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

3. Acramosa W.B. Juddepenunansupie ypaBHeHus. llpaktukym: yuyeOHoe mocobue/
AcramoBa U1.B., Hukumkun B.A.-M.: EBpa3uiickuii OTKpBITBIII HHCTUTYT, MOCKOBCKHIA
rOCy/IapCTBEHHBI YHHUBEPCUTET YIKOHOMHUKH, CTATUCTUKH W MHPopmaTuku, 2004.-92 c.

http://www.iprbookshop.ru/10751.html
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7.3. lononnumenvnas numepamypa
. Bampsuugepon F0.B. Tuddepennmansusie ypapuenus. Yacts 1: yueOnoe nmocodue/ M.:
EBpa3uiickuii OTKpBITBII MHCTUTYT, MOCKOBCKHII TOCYyAapCTBEHHBIM YHHUBEPCUTET
SKOHOMHUKH, CTaTUCTUKH u nH(pOpPMATHKH, 2004.- 117 C.:

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

. Hontpsarun JI.C. O6bikHOBeHHBIe auddepenunansupie ypaBHenus/ Ilontpsarun JI.C.-

DJIEKTPOH. TEKCTOBBIEC JaHHbIC.- MeBck: PerynapHas u xaotuueckas quHamuka, 2001.-

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

. Jlanua U.A. OGsikHOBeHHBIE MU (hepeHInaIbHbIe YpaBHEHUs: yueObHoe nmocooue/ Jlanuu
N.A., Paradrepa JI.C., Ps6oa A.B.- CII6.: Yausepcurer U'TMO, 2013.- 106 c.
http://www.iprbookshop.ru/71494 .html.

. OumunmnoB A.®. CoopHuK 3a1a4 1o auddepeHnuaibHbIM YpaBHEHUIM. 5-¢ u3a. — M.:

JInbpoxom, 2013. — 250 c.

7.4. Ilepuoouueckue uzoanusn (cazema, 6eCMHUK, O107171€MEHb, HCYPHAT)
1. Bectnuk MI'Y Cepus 1. Marematuka. Mexanuka.
2. TuddbepeHnmanbHbie ypaBHEHUS
3. Jloxmaner PAH
4 )KypHal BEIUMCIUTEIHHON MaTEMATHKU U MaTeMaTU4eCKol (QU3UKU
5.N3Bectus By3oB. CeBepo-KaBka3ckuil pernoH. EcrecTBeHHbIE HayKn

6.Ycnexu MaTeMaTHYECKUX 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/

33


http://www.iprbookshop.ru/10663.html
http://www.iprbookshop.ru/17642.html
http://www.iprbookshop.ru/71494.html
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.1september.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 npoBeneHny 3aHATHN JIEKIIMOHHOTO THUIIA IPAKTUYECKUX (CEMUHAPCKUX) 3aHATUN
UCIOJIB3YIOTCSL CBEACHUSI 00 3JIEKTPOHHBIX HHPOPMAIIMOHHBIX Pecypcax, K KOTOPbIM o0ecreueH
nocTyI Juist mojib3oBareneit ondimoreku KbI'Y. Ilepeuenb akTyaabHBIX 3J1€KTPOHHBIX

HH(POPMALMOHHBIX 043 TaHHBIX,
K KOTOPBIM o0ecne4yeH A0cTyn noyab3oBarejasam KbI'Y
(2022-2023 yu. rox)

HanmenoBanue Kparxas Anpec caiita HaunmenoBanue Ycaosus
Ne 3J1EKTPOHHOTO XapaKTepucTHKa OpraHu3aunum- aocTyna
u/n pecypca BJIajJe/bIA;
PEKBHU3HUTHI
JA0r0BOpa
Hayunas Onektp. onbamoTeka http://elibrary.ru 000 «HDOb» [TomHaeI
3JIEKTPOHHAA HAYYHBIX ITyOJTUKAIINi JIOCTYT
oudauorexka (HIb - okojo 4000
PODN) UHOCTpaHHBIX 1 3900
OTEUYECTBEHHBIX
HAYYHBIX JKypHAJIOB,
pedepatsl
1 myomukaruii 20 ThIC.
JKypHAJIOB, a TAaKXKe
onucanus 1,5 mH.
3apyOeKHBIX U
pOCCUICKUX
nuccepTanmii; 2800
pocc. )KypHaJIoB Ha
0e3B0o3Me3THON
OCHOBE
Ba3a naHHBIX Hanuonanbuas http://elibrary.ru 000 «HDOb» ABTOpHU30BaHH
Science Index MH(POPMALUOHHO- JlnneH3noHHBINH B TOCTYTI.
(PUHILI) aHAJINTUYECKas JIOTOBOD ITo3Boaser
CHCTEMA, Science Index JIOTIOJIHSTE U
aKKyMyJIMpyromas NeSI0-741/2022 YTOYHSTh
0Oosiee 6 MIJUIMOHOB ot 19.07.2022 CBEJICHUSA O
2. myOauKaIui AKTHBEH 10 My OJIUKAITUSIX
POCCHICKHX aBTOPOB, 31.07.2023r. YUYEHBIX
a Takxe NHPOPMALHUIO KBI'Y,
00 X HUTUPOBAHHH U3 UMEIOIINXCS B
bonee 4500 PUHI]
poccuiickux
JKYpHAJIOB.
IBC 13800 n3nanuii mo http://www.studm 000 [Tonuprit
«KoHcyabTaHT BCEM 00JIacTsIM edlib.ru «KoHcynpTanT JIOCTYI
CTYAEHTa» 3HAHUM, http://www.medc CTYACHTA (peructparust
BKJIIOYaeT OoJree ollegelib.ru (r. Mockga) o [P-ampecam
3 gem 12000 yueOHIKOB Jorosop KbI'Y)
' 1 y4eOHBIX TOCOOMIA Ne750KC/07-
s BO u CIIO, 864 2022
HaNMEHOBaHHIA Ot 26.09.2022
XKypHanoB u 917 AKTHBEH 710
MoOHOTrpaduil. 30.09.2023r.
«JIeKTPOHHAS Komnekmus http://www.studm 000 IHomHbIN
4 ondIMoTeKa «Memunaa (BO) edlib.ru «ITonmurexpecypc JIOCTYTI
' TEeXHUYECKOIo I'SOTAP-Menna. » (peructpanus
By3a» (QBC Books in English (r. Mockaa) o [P-anpecam
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«KoHcyabTaHT (xHUTH Ha Horosop KBI'Y)
CTYAEHTa») AHTJINACKOM SI3BIKE) » Ne701KC/02-
2022
ot 13.04.2022
AKTHUBEH 10
19.04.2023r.
IBC «Jlanb» OnexTpoHHbIE Bepcuu | https://e.lanbook.c 000 «9BC ITonusri
KHUT BElyIIUX om/ JIAHb» (r. JOCTYII
M3/IaTENbCTB yUeOHOM Cankr- (peructparus
Y HAyIHOH [TerepOypr) o IP-ampecam
JIUTEPATYPHI (B TOM Horosop KBI'Y)
yucie Ne6EIN/223
YHUBEPCUTETCKUX ot 15.02.2022
W3JaTeNbCTB), TaK U AKTHUBEH 10
3JIEKTPOHHBIE BEPCUU 28.02.2023r.
MIEPUOMIECKUX
U3JaHUM 110
Pa3IUYHBIM 00IaCTSIM
3HAHUH.
HauuonaabHasn OOBbeTMHEHHABIH https://m36.pd OI'BY Hoctym ¢
3JIEKTPOHHAHA 3JIEKTPOHHBIN KaTaJIor «Poccuiickas 3JIEKTPOHHOIO
onodsmorexka PI'b (hOHJIOB POCCUHCKHUX rOCyapCTBEHHA | YUTaJIbHOIO
OHOJINOTEK, s1 OMOJIMOTEKAY 3aja
coJieprKaIui Horosop OuOIMOTEKU
4331 542 Nel01/HDB/166 KbI'Y
AIEKTPOHHBIX 6-11 OT
JIOKYMEHTOB 10.09.2020r.
00pa3oBaTeIbHOTO U Cpoxom Ha 5
Hay4JHOTO XapakTepa neT
0 Pa3THYHBIM
OTpacisiM 3HaHUU
IBC «IPRbooks» 107831 myOnukanmii, | http://iprbookshop | OOO «Aii [1u Ilonueii
BT.4.: 19071 — u/ Op Menuay» JIOCTYII
y4eOHBIX M3IaHHH, (r. CaparoB) (peructpauus
6746 — HayYHBIX Jorosop o IP-anpecam
n3nanuii, 700 Ne9200/2211 KBI'Y)
KOJIeKnui, 343 ot 08.04.2022
xypHana BAK, 2085 AKTHBEH 10
ayauo U3JIaHuH. 02.04.2023r.
IBC «IOpaim» OnekTpoHHbIE Bepcun | https://www.bibli 000 IonHei
aasa CITIO y4eOHOM 1 Hay4HOU o-online.ru/ «ONEeKTpPOHHOE JOCTyM
JUTEPATYyPHI U3J1aTEeNBCTBO (peructpanus
u3narensctB «FOpaitt» FOPAMTY (r. no [P-anpecam
s CIIO u MockBa) KBI'Y)
3JIEKTPOHHBIE BEPCUU Jorosop
MEPUOJUYECKHUX Ne192/EIT1-223
HW3JAaHUH I10 Ot 29.10.2021
Ppa3IMIHBIM 00JIACTSIM AKTHUBEH 10
3HAHUM. 31.10.2022 r.

Polpred.com. 0630p CMU Poccun u | http:/polpred.co 000 Hoctyn no 1P-
HogsocTtu. O630p 3apy0Oexbs. [lonnbie m «ITonmpen aapecam
CMMU. Poccus u TEKCTHI + AaHAIUTHKA CIIPABOYHUKI KbI'Y

3apy0exbe 3 600 uzmanuii mo 53 besBo3mesnHO
oTpacisiM (6e3
oduuHaILHOrO
JIOTOBOPA)

35



http://iprbookshop.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://polpred.com/

10.

IIpe3ugentckas Bonee 500 000 http://www.prlib.r OI'bY ABTOpH30BaHH
O0ubIHOTEKA M. AJICKTPOHHBIX u «IIpe3numeHTcKa | BIA JOCTYIT U3
B.H. Eannuna JIOKYMEHTOB T10 s OMbIMoTeKa OUOIIMOTEKH
ucropun OTEYECTBA, um. b.H. (ayn. Nells,
poccuiickoit Ensnmaay (T. 214)

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

7.6 Memoouueckue ykazanus no npo6edeHur0 pazniudHslX y4eOHbIX 3aHAMUN u
opyzum euoam camocmoameibHol padomaol

OcCHOBHBIMHU BUJaMH Y4€OHBIX 3aHATUHN NpU U3y4eHUU Kypca «uddepennunanbuoie
YPaBHEHHUSD» SIBJISIOTCS JIEKIIMH, TPAKTUUECKUE 3aHATHS U KOHTPOJIMPYEMasi CaMOCTOSTENbHAS
paboTa CTYAEHTOB C U3yUYEHUEM UMH PEKOMEH/I0BAaHHOM JIUTEPATYPHI.

Jlekuus — ri1aBHOE 3BEHO JUAAKTUYECKOTO HKIIa o0yuenus. E€ nens — popmupoBanue y
CTYJ€HTOB OPUEHTUPOBOYHON OCHOBBI ISl MOCJIEAYIOIIETO YCBOCHUS MaTepHuaia METOA0M
camocTosTeNbHOM paboThl. CofepxkaHue JEKINUU JOKHO OTBEYATh CIEAYIOIIUM
TUIaKTHIECKUM TPEOOBAHUSIM:

- U3JI0)KEHHUE MaTepuaia OT IPOCTOro K CI0XKHOMY, OT U3BECTHOTO K HEU3BECTHOMY;

- IOTUYHOCTH, YETKOCTh U ICHOCTh B M3JIOXKEHUU MaTepuaa,

- BO3MOXHOCTb ITPOOJIEMHOTO H3JI0KEHHS, TUCKYCCHH, JHANIOTa C EeNbI0 aKTUBHU3AIHH
JIeSITEIbBHOCTH CTY/IEHTOB;

- TeCHas CBSI3b TEOPETUUYECKHUX MOJIOXKEHUN U BBIBOJOB C MIPAKTUKOM U OyTyIiel HayuyHOU
JESATEIILHOCTHIO MarHCTPAHTOB.

IIpenogaBaTenp, YATAOIUI JaHHBIN JEKIINOHHBIN KypC, TOJDKEH 3HATh CYLIECTBYIOINE
B [I€IarOTNYECKON HayKe U MCII0JIb3yEeMbIe Ha TPaKTUKE BAPUAHTHI JIEKIUH, X TUIAKTHUYECKHUE
BO3MOXKHOCTH, a TaKXKe UX METOJUYECKOE MECTO B CTPYKTYpE Ipoliecca 00yueHusl.

[IpakTrHyeckue 3aHATHS CayXkKaT yIIIyOJSeHHUIO U 3aKPETJICHUIO 3HaHUH CTYJICHTOB,
MOJYYEHHBIX UMH B X0€ JeKuui. [IpoBoasTCS npakTHUecKne 3aHATHS M0 y3JI0BBIM U Haubosee
CJIOKHBIM TeMaM y4eOHO nmporpammbl. OHM MOTYT ObITh IOCTPOEHBI KaK Ha MaTepHalie OJHOM
JIEKIIMH, TaK U Ha COJIep>KaHUU 0030pHOM JIEKIINH, a TAK)KE M0 ONpeneEHHON TeMe 0e3 YTeHUS
npeBapuTeNbHON JIeKIKu. [ 1aBHas U onpeenstomas 0COOeHHOCTh 0000 MPaKTHIECKOro
3aHATHUS — HAJTMYKE 3JIEMEHTOB JUCKYCCUH, TPOOJIEMHOCTH, IUAIOTra MEXXIy IpernojaBareieM u
CTYJE€HTaMH U CAMUMHU CTYJCHTaMH.

Kpowme Toro, npaktuyeckue 3aHATUS TIO3BOJISIOT Pa300paThes B CIOKHBIX BOIPOCAX,

BO3HHUKAIOIIUX B IPOLHECCC CaMOCTOSTEIbHOM pa6OTBI, n C(I)OpMI/IpOBaTB H606XOJII/IMLIC HaBBIKH
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U yMeHMs. YKa3zaHHas (popMa POBEJCHUS 3aHATUI pa3BUBAET OPATOPCKUE CIOCOOHOCTH,
COBEPILEHCTBYET HABBIKH BBHICTYIUICHUS. SIBIISAACH OJHUM U3 OCHOBHBIX BUIOB YUEOHBIX
3aHATHH, IPAKTHKA MOJBOJIUT UTOI CAMOCTOSATEIbHON paboTe CTyIEHTOB 1O Kax a0 Teme. [1pu
9TOM MPAKTUYECKHUE 3aHATHS JAIOT IOJOKUTEIbHBIE PE3YJIbTATHI TOJIBKO B TOM CIIy4dae, €CIIU UM
HPEIIECTBYET J0CTaTOYHO 3(pPeKTUBHAS U MJIOJOTBOPHAs paboTa IO CaMOCTOATEIILHOMY
WU3YUYEHUIO PEKOMEHIOBAaHHOM OCHOBHOMW U JOTIOJHUTEIBHOM JINTEPATYyPHI.

bazoBeiMu ButaMu y4eOHOI paOOTHI CTYJCHTOB SIBJISIIOTCS Ay AUTOPHAS
camoctosTenpHas. [Ipuuem, ayuTopHoil paboTe Ha MPaKTHUECKUX 3aHATHSX, 003aTeIbHO
JIOJDKHA MPEIecTBOBATh CAMOCTOATENbHAS paboTa CTyIeHTa. B 4acTHOCTH, HOATOTOBKY K
NPAaKTUYECKUM 3aHATHAM 110 «{nddepeHnnanbHpiM ypaBHEHUSAMY PEKOMEHIyeTCsl HAUMHATh
3a07arOBPEMEHHO U NIPOBOJUTH B CIEAYIOLIEH MOCIEI0BATEIbHOCTH: YICHEHUE TEMBI U
OCHOBHBIX BOIIPOCOB, BHIHOCUMBIX Ha 3aHATHUE; ONPEAEICHHUE NOPsIIKa IOATOTOBKY K CEMUHAPY
(Korza M Kakyo JUTepaTypy U3y4nuTh, HA KaKue BOIIPOCHl OOpaTUTh 0COO0€ BHUMAHUE);
03HAKOMJIEHHUE C JINTEPATypo, U e€ uzydenue. [lpu nzyuennu nurepatypsl HEOOXOAMMO
nepepaboTaTh HHGHOPMAIHIO, TITyOOKO OCMBICIHB MPOYUTAHHOE. B X0/1€ MOATOTOBKYU K 3aHATHIO
CTYJEHTBI MOTYT BBIIIOJHUTH!

- KOHCIIEKTUPOBAHUE NTEPBOMCTOYHUKOB U JIpyroil yueOHOH JINTepaTyphl;

- IpOpaboOTKy y4eOHOro MaTepraia (1o KOHCIIEKTaM JIEKIUH y4eOHOW 1 HaydYHOU

JUTEpaType) U MOATOTOBKY JAOKJIAO0B JUIsl IPAKTUYECKUX 3aHIATUM;

- IOMCK U 0030p HAYYHBIX ITyOJUKALMH U 3JIEKTPOHHBIX UICTOUHUKOB UH(OpMAILIUH,

MOJITOTOBKY 3aKJII0YEHUs 110 0030py;

- pellIeHuE 3a/1a4, yIPaKHEHHI;

- paboTy ¢ TeCTaMM U BOIPOCAMH ISl CAMOIIPOBEPKU;

U T.JI.

ITpu moAroTOBKE K OTBETY CTYJEHT JOJKEH 0OpaTUTh BHUMAHUE Ha CIEIYIOIIHe
TpeOoBaHUs: CBOOOIHOE U3JI0KEHHE MaTepHalia; apryMEHTHPOBAHHOCTh BCEX COJEPIKAIINXCS B
OTBETE BHIBOJIOB M 3aKJIIOUYEHH; KYJIbTYpy peud. BeicTynaroniuii 1015keH yMeTh OTCTauBaTh
CBOHU pe3ynbTaThl. CTYJEHTHI JOKHBI OBITh TOTOBBI K BBICTYIIJICHUIO JOOPOBOJIBHO HIIH 110
BBI30BY IIPENOJABATENIS IO BCEM BOIIPOCAM, paCCMaTPHUBAEMBIM Ha 3aHITHH.

B xoJie mpakTHuecKkoro 3aHATUS CTYJ€HTaM PEKOMEH/IyeTCsl BHUMATEIbHO CIyLIaTh
BBICTYIUICHHSI TOBapHUILEH, J1elaTh P HEOOXOAUMOCTH 3aIMCH, a TAKXKe 3aMeuaTh JOIMYIIEHHbIE
B PEIICHUSAX CTYJCHTOB HETOYHOCTH, OIIMOKH U MCIIPABIIATH UX. B KOHIIE 3aHATHSA
[perno/iaBaTesb MOABOAUT UTOTH U3YUEHHs TEMbI, OOBABISET OL[CHKH, OJYyYCHHBIEC CTYACHTaMH,
JIaeT B CIIy4yau HEOOXOAMMOCTH PEKOMEHAAINH 0 TOTIOJIHUTEIbHON paboTe Hall OTAEIbHBIMU
BOIPOCAMH TEMBI.
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B mporiecce JIEKIIMOHHBIX 3aHATHH 11€J1eCO00pa3HO KOHCIIEKTUPOBATH YUeOHBIN
Martepuai. [[jst 3Toro Ucnoiab3yroTcst O0IIME U YTBEPAUBIINECS B IPAKTUKE MIPaBUiIa, U MPUEMBI
KOHCIIEKTUPOBAHMS JICKIIUH:

KoHcnektupoBaHue JIeKIui BEJETCS B CIIEHUAIBHO OTBEACHHOM JIJISl 3TOTO TETPaH,
KaXK/JIbIH JINCT KOTOPOU JTOJIKEH UMETh IOJIsI, HA KOTOPBIX JICJIal0TCS TIOMETKHU U3
PEKOMEHIOBAaHHOM JIMTEPATYPhI, JOMOIHSIONIME MaTepHall MPOCIYIIaHHOM JIEKIIH, a TAKKE
MOIYEPKHUBAIOIINE 0COOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUYECKUX MOIOKECHHH.

[lenecooOpa3Ho 3anMCHIBATh TEMY U IUIAH JIEKIUI, pEKOMEHIyeMYI0 JTUTepaTypy K TeMe.
3anucu pas3zesioB JEKIUH JIOJDKHBI UMETh 3ar0JIOBKH, MOJ[3ar0JIOBKH, KpacHble CTpOKU. st
BBIJICJICHUSI Pa3/iesiOB, BEIBOAOB, ONIPEIEIICHU, OCHOBHBIX UJEH MOKHO UCIOJIb30BATh IBETHHIC
KapaHJalm 1 GpromMacTepsl.

HazpanHble B IeKIIMH CCHUTKHM HA IEPBOMCTOYHUKHU HA/I0 TIOMETUTH Ha MOJIAX, YTOOBI IPU
CaMOCTOSITeNIbHOM paboTe HAaWTH U BIHUCATh UX. B KOHCTIEKTE JOCTOBHO 3aMMCHIBAIOTCS
OTpeieNICHUs TTOHATUH, KaTeropuid U 3aKkoHOB. OCTallbHOE JOJIKHO OBITh 3aIMCAHO CBOMMU
CJIOBaMH.

Kaxxnomy ctyaeHTy He00X0AMMO BbIpadOTaTh U HCIOIb30BATh JIOMYCTUMBIE
COKpaIIeHus: HauboJiee pacIpoCTPaHEHHBIX TEPMUHOB U TIOHSITHIA.

Memoouueckue pekomeHoayuu no OPeaHU3AUYUU CAMOCMOAMENLHOU PAdOmbl

CamocrosTenbHas paboTa o0ydaronmxcs - crocod akTUBHOTO, IIeJIEHAPAaBIEHHOTO
MPUOOpPETEHUS CTYJCHTOM HOBBIX JUIsl HETO 3HAHUN U YMEHUI 0€3 HeOCPEICTBEHHOTO y4acTusl
B ATOM TIpoliecca mpenoaBaresneid. [ToBbIeHre poin caMOCTOSTEIFHON padOThl 00yJarOIuXCst
MIPU TIPOBEJICHUN PA3IMYHBIX BUJIOB YUEOHBIX 3aHATUH MTPEATNIOIIATaeT:

—  ONTHMH3AILUIO METO/I0B 00y4YeHHs, BHEAPEHHE B yUEOHBIN MPOIECC HOBBIX
TEXHOJIOTHI 00y4eHHUsI, TOBHIIAOIIUX MPOU3BOIUTEILHOCTH TPYa MPEroaBaTesl, akTHBHOE
UCIOJIb30BaHNE MHPOPMAIIMOHHBIX TEXHOJIOTH, MO3BOJISIOIIUX 00yJaroniemMycs B y100HOe AJst
HEro BpeMsl OCBauBaTh yUEOHBIN MaTepuan,

—  IIUPOKOE BHEAPEHUE KOMITbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAaHME METOAUKHU MTPOBEACHUS MPAKTUK U HAYYHO-UCCIIEI0BATENbCKOM
paboThl 00yHYaIOIINXCsI, TOCKOJIIBKY UMEHHO 3TH BHJIBI Y4eOHOM pabOThI B IEPBYIO OYepehb
TOTOBSIT O0YYaIOIIMXCSA K CAMOCTOSATEILHOMY BBIMTOTHEHUIO MPOGECCHOHATBHBIX 3a/1a4;

—  MOJEPHH3AIUIO CHCTEMBbI KYPCOBOTO M JIMTUIOMHOTO TTPOCKTUPOBAHMS, KOTOpast

JIOJI’KHA MOBBIIIATH POJIb CTYJIEHTA B MOJ00pe MaTepuana, MOoMCcKe MyTel peleHus 3aaad.
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CamocrosiTenbHast paboTa MPUBOIUT CTYACHTA K OJYyUYEHUIO HOBOTO 3HAHMS,
YIOPSIIOYSHHIO U YTITyOJICHUIO UMEIOIINXCS 3HAaHUH, (POPMUPOBAHHIO Y HETO
npodecCHOHATBHBIX HABBIKOB M YMeHHN. CaMOCTOsATENbHAS pabOTa BBITOIHSIET P PYHKLIUI:

—  pPa3BUBAIOLIYIO;

—  n“H(POPMAIMOHHO-00YYAIOIIYIO;

—  OpPHUEHTHUPYIOLIYIO U CTUMYJIHMPYIOIIYIO;

—  BOCIUTHIBAIOUIYIO;

—  HCCIIEJ0BATEIbCKYIO.

B pamkax Kypca BBIITOJHSIOTCS CIEAYIOLIUE BUABI CAMOCTOATEIbHOM paboThI:

1. TIpopabotka yueOHOTO Marepuaa (1o KOHCIIEKTaM, y4eOHOM 1 HayqIHOI
auTeparype);

2. BrimonHeHue pa3sHOYPOBHEBBIX 33]a4 U 33JJaHUM;

3. Pabota ¢ Tectamu U BOpocamu JIJisi CaMOIIPOBEPKH;

4. BpinoaHeHUE UTOTOBON KOHTPOJIBHON paOOTHI.

CryneHTaM peKOMEH]IyeTCsl C CaMOT0 Hadalla OCBOSHHSI Kypca paboTaTh ¢ JINTepaTypoi U
npeiaraeMbIMU 3a/IaHUsIMU B (hOpMe TIOJITOTOBKU K O4epPEeIHOMY ayIUTOpHOMY 3aHATHIO0. [Ipu
9TOM aKTyaIU3UPYIOTCS UMEIOIINECs 3HAHUS, a TAKXKe co3aeTcst 0a3a AJis yCBOCHUS HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBEThI HA KOTOPBIE CTYJEHT MOIy4aeT B ayAIUTOPUH.

Heo6x01uMo 0TMETHTB, YTO HEKOTOPBIE 3aIaHUs I CAMOCTOSATEIBHOM paboTHI 1Mo
Kypcy UMEIOT ofpeneieHHyto crenuduky. [Ipu ocBoeHnu Kypca CTyJI€HT MOXKET MOJIb30BAThCS
610IMOTEKOM By3a, KOTOpas B MOJIHOM Mepe o0ecrieueHa COOTBETCTBYIOIIEH TUTepaTypoi.
3HAYUTENbHYIO IOMOIIIb B MOATOTOBKE K OYEPETHOMY 3aHSATHIO MOKET OKa3aTh UMEIOIIHICS B
y4e0HO-METOINYECKOM KOMITJIEKCE KPaTKUM KOHCTIEKT JeKUni. OH ke MOXKET UCII0NIb30BaThCs U
JUISL 3aKpeTIeHHs MTOJTyYeHHOT 0 B ayAUTOpUH MaTepuana. CaMocTosTeNIbHas paboTa CTYJJeHTOB
IpeayCMOTpEeHa Y4eOHbIM IUIAHOM U BBIMIOJHSETCS B 00513aTeIbHOM HOpsiIKe. 3adaHus
MPEJI0OKEHBI IO KaXKI0M N3yyaeMoi TeMe U MOTYT FOTOBUTHCS MHANBUAYAIBHO WIN B IPYyIIIE.
[To HEOOXOIMMOCTH CTYIEHT MOXKET 00palaThCsl 3a KOHCYJIbTAallUEN K MTPErnogaBaTelio.
Brinonnenue 3a1aHnii KOHTPOJIMPYETCS M OLICHUBAETCS IIPETIOIaBATEIIEM.

JU1g yCIelHOr0 caMOCTOATEIBHOTO U3YUEHHsI MaTepHralla CETOIHS UCIIOJIb3YIOTCS
pas3InYHbIe CpeCTBa 00yUEHUs, CPeI KOTOPBIX 0CO00E MECTO 3aHUMAIOT MH(OPMAIIIOHHBIE
TEXHOJIOTMH Pa3HOTO YPOBHSI U HAIIPABJIIEHHOCTHU: JIEKTPOHHbIE YUEOHUKH U KYpCHI JICKIIUH,
0a3bl TECTOBBIX 3a/IaHUM U 3a7a4. DJIEKTPOHHBIA yUeOHUK MPECTaBIIAeT co00il mMporpaMmMHoOe
CPEICTBO, TO3BOJISIIOIIEE ITPEICTABUTD AJI U3YUEHHS TEOPETUUECKUM MaTepHuall, OpraHn30BaTh
anpoOupoBaHKe, TPEHAXX U CaMOCTOATEIbHYIO TBOPUECKYIO padoTy, MOMOTarolIee CTyACHTaM U

npenoaaBaTciro OUCHUTE YPOBCHDb 3HAHUI B onpeneneHHoﬁ TEMATUKE, a TAKKE COACPIKAIICC
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HE00XO0IMMYIO CIIPAaBOYHYIO MH(OpMAIHIO. DIEKTPOHHbIN y4eOHUK MOXKET MHTEIPUPOBATh B
ce0e BO3MOKHOCTH PA3IUYHBIX MEeJarOrnYeCKUX MPOrPaMMHBIX CPEJCTB: 00yYarOLIIX
poTrpaMM, CIIPaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX MPOTPAMM.

Jlnis ycnemHoi opranu3aluy caMoCTOSITENbHOM paOoThl Bce aKTUBHEE TPUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTelbHbIE pecypchl B ceTH VIHTEpHET: CUCTEMbI TECTUPOBAHUS 110
Pa3IMYHBIM 00J1aCTAM, BUPTYaJIbHbIC JICKIMH, JTA00PATOPUH, IPH STOM IOIH30BATEIIO
JI0OCTaTOYHO UMETh KOMIIBIOTEP U MOAKIIOUYEeHNE K IHTEpHETY [U1sl TOro, 4TOOBI CBSI3aThCS C
IIpernoaaBareiieM, peIaTh BBIYUCIUTENBHBIC 3a1a4U U I10JIy4aTh 3HaHus. Mcnonp3oBaHue ceren
YCUJIMBAET POJIb CAMOCTOSATENILHOW pabOThl CTYICHTA U M03BOJIET KapAMHAIBHBIM 00pa3oM
U3MEHUTh METOJMKY NPENOAaBaHuUs.

CryneHT MOKeT NOoJy4yaTh BCE 3a/1aHUs U METOJUYECKHUE YKA3aHUs YEPE3 CEPBEP, UTO
JlaeT €My BO3MOXHOCTb ITPUBECTH B COOTBETCTBUE JINYHBIE BOZMOKHOCTU C HEOOXOAUMBIMHU JJIS
BBINOJIHEHUS paboT Tpyao3aTpaTaMu. CTyI€HT UMEET BO3MOXKHOCTh BBIIOJIHATH paboTy JoMa
WIN B ayJUTOPHH. bosbioe BocuTarenbHoe 1 00pa30BaTeNbHOE 3HAUYCHNE B CAMOCTOSITEIEHOM
y4eOHOM TpyZe CTy/IeHTa UMEET CAaMOKOHTPOJIb. CaMOKOHTPOIIb BO30YK/IAeT U MOAEPKUBACT
BHHUMaHUE U UHTEPEC, NMOBBINIAET AKTUBHOCTD NIAMATH U MBIIUIECHUS, I03BOJISIET CTYIEHTY
CBOEBPEMEHHO OOHAPYKUTh M YCTPAHUTh JAOMYLICHHbIE OIIUOKHN U HEIOCTATKU, 0OBEKTUBHO
OIpEEIUTh YPOBEHb CBOMX 3HAHUM, TPaKTHUECKUX YMeHUN. CaMoe TOCTYITHOE U IIPOCTOE
CPEICTBO CAaMOKOHTPOJI ¢ IPUMEHEHNEM MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH -
3TO PAJ TECTOB «on-line», KOTOpbIE MO3BOJISIOT B PEXKUME PEATBHOTO BPEMEHU ONPEIEIUTh CBON
YPOBEHb BJaJIeHUs TPEIMETHBIM MaTepUaJIOM, BBISIBUTh CBOU OLIMOKU U MOJIyYUTh
PEKOMEHALNHU IO CAMOCOBEPILIEHCTBOBAHUIO.
Memoouueckue pekomenoayuu no padbome c 1umepamypoi

Bcto nureparypy MOKHO pa3/ieuTh Ha yYeOHUKU U y4eOHbIE TOCOOMSI, OpUTHHAIIbHBIE
Hay4YHbIe MOHOTpauecKrue UCTOYHUKH, HayyHble MyOIMKAIMK B IEpUOINYecKoil neyaru. 13
HUX MOKHO BBIJIEIUTD JJUTEPATYPy OCHOBHYIO (PEKOMEHIYEMYIO), TOTIOTHUTEIbHYIO U
JUTEPaATypy JUIsl yriIyOJIeHHOTO U3YUYEeHUS! TUCIUIUINHBI.

W3ydenune TUCHUIUIMHEI ClIeyeT HAYMHATh C yUeOHMKa, TOCKOJIbKY YYeOHUK — 3TO
KHHUI'a, B KOTOPOU M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUM 110 OIIPEAEICHHOMY IIPEAMETY B
COOTBETCTBUHU C LIETSAMH U 3a/1a4aMH 00yUYEHHS], yCTAaHOBJIEHHBIMU TPOrPaMMOH.

[Ipu pabote ¢ muTepaTypoit HEOOXOAUMO YUYUTHIBATh, YTO UMEIOTCS PA3IUUHbIC BUJIbI
YTCHUS, U KXl U3 HUX HUCIIOIB3YETCS Ha ONPEAEICHHBIX dTalaX OCBOCHUs MaTepuala.

IIpeosapumenvHoe YTEHNE HANIPABICHO HA BHISIBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
Y IIOMCK WX 3HAYEHUs B CIIPAaBOYHOU JUTEpaType. B 4acTHOCTH, IPU YTEHUH YKa3aHHOMN
JUTEpPaTypbl HEOOXOIUMO MOAPOOHENIITMM 00pa30M aHATM3UPOBATh MOHATHS.
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Ck603HO€e umeHue TIPeNIIoaraeT MPOYTeHUE MaTepraia oT Hadaia 10 KoHna. CKBO3HOE
YTEHUE JTUTEPATYPhI U3 MIPUBEICHHOTO CIHCKA J1a€T BO3MOXKHOCTH CTYIEHTY C(hOpMHUpPOBATH
CBOJI OCHOBHBIX MOHATHH U3 H3y4aeMon 00J1acTH U CBOOOIHO BIAIETh UMHU.

Bvibopounoe — Ha000pOT, UMEET LIENBIO MIOKCK U 0TOOP MaTepuaiia. B pamkax qaHHOTO
Kypca BBIOOPOYHOE YTCHHE, KaK CIIOCOO OCBOCHUS COJICPIKaHUs Kypca, JOJDKHO UCTIONbh30BaThCS
IIPH MOATOTOBKE K MPAKTUYCCKUM 3aHSATHSM IO COOTBETCTBYIOIIMM Pa3JieiiaM.

Ananumuueckoe umenue — 3T0 KPUTHYECKHHA pa300p TEKCTa C MOCIEAYIOIIUM €To
KOHcIeKTupoBaHueM. OCBOEHHE yKa3aHHBIX MOHATHI OyeT Hanbosee 3ppeKTHBHBIM B TOM
cilydae, eCJIM IPYU YTEHUH TEKCTOB CTYJICHT OYJET 3a7aBaTh K ’THUM TEKCTaM BOINPOCHL. YacTh u3
3THUX BOIpocoB chopmyiupoBana B DOC B nepeune BonpocoB it codecenoBanus. Ilepeuenn
3THX BOIPOCOB OTPAaHUYCH, TIOITOMY BaXXHO HE TOJIBKO COACPKAHKE BOIIPOCOB, HO CaM MTPHHIIHIT
OCBOCHHS JIUTEPATYPHI C IIOMOIIHIO BOITPOCOB K TEKCTAM.

Lenbro usyyaroujeco aTeHus ABISETCS TITyOOKOE M BCECTOPOHHEE TOHUMAHKUE yUeOHOM
uH(popManuu. EcTh HECKOJIBKO MMPHEMOB U3YYAOIIETO YTCHUS

1. UreHue 1o aNropuTMy MpearoiaracT pazoueHue HHPpopMaIiu Ha OJIOKU: Ha3BaHHUC;
aBTOP; UCTOYHHK; OCHOBHAs HJiesl TeKCTa; (PaKTUUCCKUN MaTepHat, aHaINU3 TEKCTa ITyTeM
COITOCTABJICHUS UMCIOIIUXCSl TOUYEK 3PEHUS 110 paCCMaTPUBAaEMbIM BOIIPOCAM; HOBU3HA.

2. Tlpuem MoCTaHOBKH BOIIPOCOB K TEKCTY UMEET CJICTYIOIIHNA alrOpUTM:

—  MEICHHO MPOYUTATh TEKCT, CTAPAsCh TIOHATH CMBICI U3JI0KEHHOTO;
—  BBIJICTIUTH KJIFOYEBHIE CIIOBA B TEKCTE;
—  TI0CTaparthCs MOHSATH OCHOBHBIC UJICH, TIOJITEKCT M OOIINI 3aMBICEIT aBTOpa.

3. Ilpuem Te3upoBaHHUs 3aKITI0YAETCs B (HOPMYIUPOBAHUH T€3HCOB B BUJIE MOJIOKEHUH,
YTBEPIKICHHH, BEIBOJIOB.

K sTomy M0OXHO 1T00aBHTH U MHBIC TIPUEMBI: IpUEM pedepupoBaHus, IpueM
KOMMEHTHPOBAHUSI.

BaxxHoii cocTaBnsroieli 1r000ro COMUIHOTO HAYYHOTO U3TaHUS SABISETCS CIHCOK
JUTEPATYpPhI, HA KOTOPYIO CcChiTaeTcs aBTOp. [Ipy BOSHUKHOBEHUH HHTEPECa K KAaKOW-TO
00CyX/1aeMoii B TEKCTE TIpoOIIeMe BCeria €CTh BO3SMOKHOCTh 00PAaTUTHCS K CITUCKY
OTHOCSIIeHCS K Hel IuTepatypsl. B aToM ciiydae Bes npoOiema kak Obl pa3OnBaeTcs Ha
COCTABIISIOIINE YACTH, KXK/1ask U3 KOTOPBIX MOXKET U3y4aThCsl OTJACNBHO OT Apyrux. [Ipu aTom
BaYKHO HE TEPATh U3 BUJIA OOIINIA KOHTEKCT M HE TTOTPYKATHCS YPE3MEPHO B JACTAIH, [IOTOMY YTO
TaKUM 00pa30M MOYKHO HE YBHJIETh TJIABHOTO.

[ToaroroBka k 3k3aMeHy JOJKHA MMPOBOJUTHCS HA OCHOBE JIEKIIMOHHOTO MaTepuaa,

MaTcpHralia MPakKTUICCKUX 3aHATHH ¢ 003aTeIbHBIM O6paH_ICHI/IeM K OCHOBHBIM y‘{e6HI/IKaM o
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Kypcy. DTO MO3BOJIUT UCKIIOYUTH OMIMOKH B MOHUMAaHUK MaTepHasa, 00JIErYuT ero
OCMBICJIEHHE, IPOKOMMEHTHPYET MaTEpUa MHOIOYMCIIEHHBIMU IPUMEPAMHU.
Memoouueckue pexomenoayuu 011 n0020Mo6KU K IK3AMEHY

Dk3aMmeH sBisieTcs (opMoi UTOTOBOTO KOHTPOJISI 3HAHUM U YMEHUN, 00y4daroIuxcs 1o
JTAHHOM JMCLUIUIMHE, TOJTYYEHHbIX Ha JEKUUIX, IPAKTUYECKUX 3AHATUAX U B IPOLECCE
CaMOoCTOATeNIbHON paboThl. OCHOBO ISl OTIPEIENIEHUS OLEHKH CIYXKHUT YPOBEHb YCBOCHUS
0o0yyaronMucs Matepuaia, peyCMOTPEHHOT 0 JaHHOU paboueii nporpammoitl K sk3ameny
JOITYCKal0TCs CTYIEHThI, Habpasiiue 36 u 6osee 0aioB MO UTOraM TEKYLIETo U
MIPOMEKYTOYHOT0 KOHTpoJIsA. Ha sk3aMeHe cTyaeHT MoxKeT HaObpath oT 15 no 30 Gamios.

B nepron moAroToBKM K 3K3aMeHy 00ydJaroniiuecss BHOBb 00paIaroTes K y4eOHo-
METOMYECKOMY MaTepUally U 3aKpEIUIAIOT IPOMEKYTOUYHbIE 3HAHUS.

[ToaroroBka oOy4aroierocs K 5k3aMeHy BKJIIOUAET TPH JTara:

—  caMmocTosTenbHas paboTa B TEUEHUE CEMECTPa;

—  HEINOCpPEACTBEHHAas MOATrOTOBKA B THU, IPEAIIECTBYIOIINE FK3aMEHY 10 TEMaM
Kypca,

— MOATOTOBKA K OTBETY HAa HK3aMEHAIMOHHBIE BOIPOCHI.

[Ipu moAroToBKE K 3K3aMeHy 00yYaromuMes 1eaecoo0pa3Ho UCIOIb30BaTh MaTEPHAIIBI
JeKIUH, y4eOHO-METOAMYECKHE KOMIUIEKChl, HOPMAaTUBHbBIE JOKYMEHTHI, OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JIUTEPATYPY.

Ha sx3ameH BbIHOCUTCSI MaTepual B 00beMe, IPeyCMOTPEHHOM paboyeil mporpaMmoint
y4eOHOI TUCIMITIIMHEI 32 ceMecTp. DK3aMeH MPOBOJIUTCS B MUCbMEHHOM / ycTHOU (opMme.

ITpu npoBeeHUN 5K3aMeHa B MUCbMEHHOM (yCTHON) opme, Beyluil pernoaaBareib
COCTaBJISIeT 3K3aMEHAI[MOHHbIE OUJIETHI, KOTOPbIE BKIIOYAIOT B C€0s1: TECTOBBIE 3a/1aHNUS;
TEOPETUYECKHE 3a/1aHNs; 3a]1a4M WU cUTyaluu. @opMyJIMpOBKa TEOPETUUECKUX 3aJaHUS
COBIajaeT ¢ (opMyIUpPOBKOI MepeyHs K3aMEHAIMOHHBIX BOIIPOCOB, IOBEJICHHBIX /10 CBEICHUS
o0yyaroImuxcst HakaHyHe 3K3aMeHalMOHHOM ceccun. CoiepaHnue BOIPOCOB OJIHOTO OuiieTa
OTHOCHUTCS K Pa3JIMYHBIM pa3jiejaM MporpaMMbl C TEM, YTOOBI O0Jiee MOJIHO OXBAaTUTh MaTepHall
y4eOHOU JUCIUIIUHBL.

B aynuropun, riie npoBOANTCS YCTHBIN 9K3aMEH, JOJKHO OJTHOBPEMEHHO HAXOINUTHCS HE
OoJiee IeCTH CTYJICHTOB Ha OJTHOTO Iperno/iaBaTess, IPUHUMAIOIIEro 3k3ameH. Ha moarotoBky
OTBeTa Ha OUJIeT Ha SK3aMeHe oTBoauTCs 40 MUHYT.

[pu poBeneHNM MMCHBMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.

Pe3ynbrar ycTHOrO (IMMCbMEHHOT0) K3aMEHA BHIPOKAETCS OLIEHKAMU:

Ouenxa «omauunon—om 91 0o 100 6an1068 — TEOPETHUECKOE COJIEPKAHNUE KYPCa OCBOCHO

TIOJTHOCTHIO, 0€3 TPOOESIoB, HEOOXOMMBIE MPAKTHYECKHE HABBIKK PA0OTHI C OCBOCHHBIM MATEPHAIIOM
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copmupoBanbl. Bee mpemycMoTpeHHbIe porpamMMoi 00yUeH s yIeOHbIe 3a1aHKs! BBHITOTHEHBI, KAUYeCTBO
UX BBITIOJTHEHHSI OLIEHEHO YMCIIOM OAJIIOB, OJTM3KIM K MaKCUMaTbHOMY. Ha sk3amene cTyieHT
JIEMOHCTPHPYET ITyOOKHE 3HAHHSI IPETYCMOTPEHHOTO IPOrPaMMOI MaTepraa, yMeeT YeTKO, TAKOHIYHO U
JIOTWYECKH TOCIIEZI0BATENILHO OTBEYATh Ha TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopowioy — om 81 0o 90 6a17106 — TEOPETUUECKOE COJIEPIKAHUE KypCa OCBOCHO,
HEOOXO/IMMBIE MPAKTHYECKHE HABBIKKA PA0OTHI CHOPMHUPOBAHEL, BBINOHEHHBIC YICOHBIE 3a/TAHUS COIEPIKAT
He3HaYUTENbHbIE OIMOKH. Ha sK3aMeHe CTyZIeHT IeMOHCTPUPYET TBEPIOE 3HAHUSI OCHOBHOTO
(mporpamMMHOro0) MaTepHasa, yMeeT YeTKO, [PaMOTHO, 0e3 CYIIECTBEHHbBIX HETOYHOCTEH OTBEYaTh Ha
TMIOCTaBJICHHbIE BOITPOCHL

Ouyenka «yoosnemeopumenvhoy —om 61 0o 80 6annoe — TeOPEeTUUECKOE COACPKAHNE
Kypca OCBOCHO HE MOJIHOCTHIO, HEOOXOAMMBIE MPAKTUUECKNE HABBIKK paOOThI C(HOPMHUPOBAHBI
YaCTUYHO, BHIMIOJTHEHHbIE Y4eOHbIe 3a/1aHus coJlepkaT rpyObie ommOku. Ha sx3ameHe cTyaeHt
JEMOHCTPHUPYET 3HAHHE TOJIbKO OCHOBHOTO MaTepHalia, OTBEThI CO/IepKaT HETOUHOCTH, C1a0o
apryMEHTHPOBAHBI, HAPYIIICHA TOCIICI0OBATEIILHOCTD H3JIOKCHHS MaTepralia

Ouyenka «neyooenemeopumenvrno» — om 36 0o 60 6annoe — TeopeTUIEcKoe
coJiep’kaHue Kypca HE OCBOEHO, HEOOXOJMMbIe TPAKTHUECKHUE HABBIKU PaOOTHI HE
c(hOpMHUPOBaHbI, BHINIOJHEHHBIC yUueOHbBIE 3aJaHMsI COAEepPKAT IPyOble OINOKH, TOTOTHUTENbHAS
camocTosTelIbHas paboTa HaJl MaTepUAIOM Kypca He TPUBEET K CYIICCTBCHHOMY ITOBBIIIICHUTO
KaueCcTBa BBIITOJIHCHUS yUeOHBIX 3a1aHnii. Ha sKk3aMeHe CTyIeHT JEMOHCTPHUPYET He3HAHKE
3HAYUTENIbHOM YacTH MPOTrPaMMHOI0 MaTepuaa, CylleCTBEHHbIE OIUOKH B OTBETAaX Ha
BONPOCHI, HEYMEHUE OPUEHTHPOBATHCS B MaTepHalie, He3HAHUE OCHOBHBIX MOHSATUI
JTUCITUTUTAHBL.

Memoouueckue pekomenoayuu 011 nOO20MOGKU K 3a4emny

3auer sBisieTcs (popMoi UTOTOBOTO KOHTPOJIS 3HAHUHM U yMEHH 00yJaromuxcs B 3
ceMecTpe Mo JaHHOW AMCIUILTUHE, TOJTYYSHHBIX HA JISKIHIX, TPAKTHUECKUX 3aHATUSIX U B
npoIiecce CaMOCTOSTENBHON paboThl. OCHOBOH /ISl ONPEACTICHHS OIIEHKH CITY>)KUT YPOBEHB
YCBOEHUS 00yUaIOIMMHUCS MaTepuraa, MpeyCMOTPEHHOT0 TaHHOM padoueit mporpammoi. K
3aueTy JOMYCKAITCs CTYIeHTHI, HabpaBiue 36 u 6onee 6aIIoB MO UTOTaM TEKYIIEro U
MIPOMEKYTOUHOTO KOHTpoIIs. Ha 3adere cTyaeHT MoxeT HaOpath 10 25 6amioB. B mepuos
MOJITOTOBKH K 3a4eTy 0Oy4Yaromrecss BHOBb 00paIaloTes K y4eOHOMETOAMYECKOMY MaTeprary U
3aKPEIUISIOT IPOMEKYTOUHBIC 3HaHUS. [10r0TOBKA 00yYarOIIerocs K 3a4eTy BKIIOYAET TPH
JTama: - CaMOCTOSITeNIbHASL padoTa B TEUEHUE CEMECTPA; - HETIOCPEICTBEHHAs MTOTOTOBKA B IHU,
MPEIIIeCTBYIONIUE 3a4eTy 110 TeEMaM Kypca; - TOATOTOBKA K OTBETY Ha 3a4eTHbBIE BOMPOCHL. [Ipu
MOJITOTOBKE K 3a4eTy 00yJaronIiMes 1esleco00pa3Ho UCTIOb30BaTh MaTEPHAITBI JICKITHH,
y4e0HO-METOINICCKUE KOMIUIEKCHI, HOPMAaTHBHBIE JIOKYMEHTBI, OCHOBHYIO H JIOTIOJTHUTEIHHYTO
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auteparypy. Ha 3auet BeIHOCHTCSI MaTepuall B 00beMe, IpeyCMOTPEHHOM paboueit
IPOTPaMMOi y4eOHOH TUCIUIIIMHEI 32 CEMECTP. 3aueT MPOBOAUTCS B MUCbMEHHOH / yCTHOM
dopwme. [Ipu npoBeneHNy 3aueTa B TUCbMEHHOM (YCTHOH) hopMe, BeayIHid Tperno aBaTelib
COCTaBJIAET M€peUeHb BOIIPOCOB, KOTOPBIE BKIIIOYAIOT B c€0s TECTOBBIE 33/1aHUs, TEOPETUUECKHUE
3afiaHus, 3a1a4i. PopMyIHpPOBKa TEOPETUUYECKHX 3aJaHUI COBIAaeT ¢ (GOPMYIHMPOBKOH
NepevHs BOIPOCOB K 3a4eTy, JIOBEIEHHBIX IO CBEACHUS 00yJaroImuxcsa HakanyHe. Pesynbrat

YCTHOT'O (MIMCbMEHHOI'0) 3a4€Ta — «3aYTEHO», «HE 3aUTEHOY.

8. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne JUCHUIIIMHBI
8.1. Tpebosanusa k mamepuanbHoO-mMeEXHUYECKOMY 0DecneueHuIo
Jiis peanuzanuu pabodeld mporpaMMBbl TUCIUTUTMHBI HMEIOTCSI CTICIIAATbHBIC TTIOMEIICHIS
JUTSI IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO ¥ CEMUHAPCKOTO TUIIA, TPYIIIIOBBIX M UHIUBUIY ATbHBIX
KOHCYJIBTAIM, TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAIluH, a TAK)KE TTOMELIECHUS IS
CaMoCTOSTENbHOM padoThl. CrielnanbHble TOMELIEHUS] YKOMIIJIEKTOBAHbI CIIELIMATN3UPOBAHHON

MeOeIbI0 U TEXHUYECKUMU CPENICTBA OOYUCHUS, CIYKAIUMHU [T TPEICTABICHUS WH(POpMAIINN

0OJIBIION ay TUTOPHH.

HpI/I IMPOBCACHUU 3aHITHI J'ICKI_[I/IOHHOFO/ CCMHHApPCKOI'0 TUIIA 3aHIATHI HCIIOJIB3YIOTCA:

3apy6eofcnoe JIUUEH3UOHHOE nPoOcpammHoe obecneuenue:

Ne | IIpousBoauresb HaumeHnoBanue JInueH3nu J:I‘ZLIZ%I;OOB?E; J:{“;IIZ%I;OIB:(? ;
1 MSAcademicEES | Office 365 ProPlusEdu munensus | JOI'OBOP JOI'OBOP
ShrdSvr ALNG SubsVL No20/2A-223 | Nel0/DA-223
MVL PerUsr A Faculty
EES
3 MSAcademicEES | Office 365 ProPlusEdu munensus | JOT'OBOP JOI'OBOP
ShrdSvr ALNG SubsVL No20/9A-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
(KopnopatusHnas
MOAMKCKA HA TTPOTYKThI
Windows onepanuonHas
cucrtema u opuc)
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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
JlokanpHas Bepcus
(Named User) I'ogoBas
JULEH3US
6. Mathlab/Simulink | TAH-25 munenzus | JJIOI'OBOP JOI'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-
JInniensun 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 (c600600H0 pacnpocmpansaemoe)
Ne IIpousBoauTenn HaumeHoBanue JIuueH3umu
I. Web Browser - Firefox becninatHo
2. AtomEditor becmiatno
3. Python becrutatHo
4. IBM Eclipse Becrutatho
5. ®upma Sun Microsystems | Apache OpenOffice becrutatao

Poccuiickoe JIUUECH3UOHHOE RPOCPAMMHOE obecneuenue:
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Ne IIpousBoauTen HaumenoBanue JInuen3un J:I‘ZI;%FZOOB:(?; 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 | IOI'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 ctaHyiapte PDF
3 Poccus Tzip apxXuBaTop becnnatno

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

JIJst CTyIEHTOB C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI CO3JIaHBI CIICIIMAJIbHBIC
yCIIOBUSL JUIsl TIONMydeHUss oOpazoBaHus. B 1mensx AOCTYMHOCTH TOMY4YEHHUS BBICIIETO
oOpa3oBaHus M0 00pa3zoBaTeNbHBIM MPOrpaMMaM HHBAIWIAMH W JUIAMH C OTPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI YHUBEPCUTETOM O0CCIICUMBACTCS:

1. AunbprepHatuBHas Bepcus oQuIUaibHOro cairta B cetu «UHTepHer» ans
CIa00BUIAIINX;

2. J1ns MHBATUIOB C HAPYIICHUSAMU 3peHus (CI1ab0BUIAIINE, CIETIBIE)

- TPHUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOMIETO OOydYaromeMycsi HeOOXOAUMYIO TOMOIIIb,
TyOIMpoBaHUE BCIYX CIPABOYHON HH(POPMAIMHM O PACTIHCAHUHM YYCOHBIX 3aHSATHUN; HATUYHE
CPEICTB [UISl YCHIIGHHS OCTaTOYHOTO 3pEHUsi, OpalJeBCKOMl KOMITBIOTEPHOW TEXHUKH,

BUJICOYBEIMUYUTENEH, MporpaMM HEBHU3YAIBHOTO JIOCTyNa K HHGQOpMaIMM, MOpOrpamMM-
CHUHTE3aTOPOB PEYH U JPYTUX TEXHUYECKUX CPEACTB MpHUeMa-niepesadn yueOHoi nHpopmanuu B

JOCTYIHBIX popMax Ui CTYI€HTOB C HapYLICHUSIMH 3PEHUS;
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- 3aJJaHMs JUTS BBITTOJIHEHHSI HA 9K3aMEHE 3aYUTHIBAIOTCS ACCUCTEHTOM;

- TMHCHMEHHBIC 3a/JIaHUs BBHITIONHSIOTCS Ha Oymare, HAJUKTOBBIBAIOTCS ACCHCTEHTY
00yyJaromumcs;

3. Jlig WHBaNMIOB W JIMII C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3IIOPOBBS TIO CIYXY
(cmabocrnpIamue, TIyxue):

- Ha 3a4eTe/’K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKAa3bIBAIOIIMNA CTYIEHTY HEOOXOIUMYIO
TEXHHYECKYI0 TIOMOIIb C YYETOM WHAMBHIYAIbHBIX OCOOCHHOCTEW (OH TIOMOTaeT 3aHSTh
pabouee MeCTO, MEPEABUTATHCS, IPOUUTATh U OPOPMHUTH 3a/IaHUE, B TOM YHCJIC 3alTUCHIBAs MO/
JTIUKTOBKY);

- 3a4eT/7PK3aMEeH MMPOBOUTCS B MUCHbMEHHOU (hopMe;

4. JIns MHBAJIUIOB W JIMI[ C OTPAHWUYECHHBIMH BO3MOXHOCTSMHU 3JI0POBbS, UMEIOIINX
HapyIIEHHs OMOPHO-IABUIaTeIBLHOIO allnaparta, CO3JaHbl MaTepUAIbHO-TEXHUYECKUE YCIOBHS,
o0eCIeurBarOIIMe BO3MOXKHOCTh OECHPENSTCTBEHHOr0 JO0CTyNa OOydYaroluxcsi B ydeOHbIC
MOMEIIEHUS, OOBEKTY TUTAHUS, TYaJeTHBIE W JPYrHe TOMEUICHUS YHUBEPCHTETa, a TaKKe
npeObIBaHMS B YKa3aHHBIX TIOMENICHHUSIX (HATHYUE PACIIUPEHHBIX JBEPHBIX MPOESMOB, TOPYIHEH
U IPYTUX MPUCTIOCOOTICHHUIN).

- TMHUCHMCHHBIC 3aJIaHUs BBINIOJHIIOTCS Ha KOMIIBIOTEPE CO CICIUATU3UPOBAHHBIM
MIPOrPaMMHBIM 00€CIICYCHUEM HITH HAIMKTOBBIBAIOTCS ACCHCTEHTY

- 10 JKEJIAaHWIO CTYICHTA YK3aMCH IPOBOUTCS B YCTHOU (hopme.

OOyu4aronuecs: U3 YUClia JIUI ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbSI 00ECIICUCHBI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamMu B (hopMax, aJanTHUPOBAHHBIX K OTPAHHUYEHUSIM

WX 37J0pOBBS.
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9. JIuct n3MeHeHHU (AOMOJTHEHHUH)

B pabouyto mporpammy mo aucuuiuimHe «lnddepennuanbupie ypaBHEHUD MO0 HANPABICHUIO
noarotoBku 01.03.02 — [puknaanas MmaTematuka u uHGopmaTuka; npoduib «MaremaTHueckoe
¥ KOMITBIOTEPHOE MozenpoBanue» Ha 2022-2023 yueOHbIi 1o/

Ne IlepeyeHb BHOCUMBIX
JuemeHT (myHKT) PII/{ Mpumeyanue
n/n H3MeHEeHUil (1010 THeHH )

OO6cyxeHa U peKOMEHJOBaHA Ha 3aCeTaHuu Kadeapbl
anzebpol u ouddepenyuaibHblx YPasHeHUl

npoTOKOJ Ne OT « » 202 .

3aBenyronuii kKageapoit /M.C.Hupoga/
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