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IIporpamma yuebrol nucuummael «/IAPOEPEHITHAJIBHBIE YPABHEHUS.
HUHTEI'PAJIBHBIE YPABHEHUWSA U BAPUAIITMOHHOE UCHHUCJIEHHE» cocrapiiena Ha
ocuHose I'OC BIIO no manpapnernto noarotorku 44.03.05 ITexarorngeckoe odpaszopanue ( ¢
ABYMsA IpOQHIAMH NOATOTOBKH), YTBEpKAEHHOTO MpHKa3oM MHHHCTEpCcTBa 00pa3soBaHHs H HAYKH
JIHP «20» anpess 2016 r. Ned22 u «Ilomokerns 06 oprannzaigu yueBHOTO Ipolecca B
00pazoBaTeIbHEIX OPraHu3alHsIX BEICIIETO IpodeccHoHaIbHOro odpazoBanus JoHEIKOMH
Hapoznnroii PecniyGmukuy, yTBepKAEHHOrO NpHKazoM MuHuCcTepcTBa 00pazoBanus u Hayku JJHP
«30» oxTa6ps 2015 r. Ne750.

Pa3paboTunk:
T, Pl
npogheccop kagheoper Mamemamuieckou Qusuku B.A. 111anneipean

[Iporpamma yueOHOH THCIHILTHHBI YTBEP/KIACHA HA 3aceIaHHH Kageopsl MamemMamu4eckoi
Qusuxu.

[Tpotoxon Ne5 ot "30" Hos6psaps 2016 .
v
H.0.3a6. kaghedpvr mamemamuueckoil uzuxu C/N\‘_'_“

B.A. boratsiper

[Iporpamma yueOHOH JHCHHIUIHHBL 0700peHa y4eOHO-MEeTOIHIeCKOH KOMHCCHeH @u3uko-
MeXHUYecko20 Qaxyivmema

. ITpotoxon Ne4 ot “14”nexadps 2016 r.

[Ipencenarens yueOHO-METOXHYECKOT

=
KOMHCCHHU (paKyiIbTeTa sl B.H.Kotenxko




O0nacTh NpUMeHEHHST W MeCTO [IHCHMIUVIMHBI B Y4YeOHOM mpoimecce: YueOHas
mucuuiuinHa  «Jluddepenunanbupie  ypaBHeHUs. VIHTerpajbHble ypaBHEHMs M BapHallMOHHOE
MCUHMCIIEHUE» OTHOCUTCA K MKy 0a30BOH yacT mpodeccrnoHanbHoro 0ioka. [ToHaTus u MeTo sl
JUCLIUIUIMHBI UCIIOJIB3YIOTCS KaK MPU U3YYEHUH IPYTMX MaTEMaTHMYECKUX IUCLUUIUIMH, TaK U BCEX
€CTECTBEHHOHAYYHBIX, OOIIETEXHUYECKUX W CIEIHAJIbHBIX TUCIHUIUIMH €CTECTBEHHOHAYYHBIX H
npodeccHOHaJIbHBIX LHMKIOB oOpa3oBarenbHOl mporpammel.  Kypc «luddepenuumanshsie
ypaBHEHUs» 0a3upyercs Ha Kypcax MaTEeMaTHYECKOTO aHaiHM3a M JUHEHHON anreOpbl. B pamkax
JAHHOTO Kypca pacCMaTpUBAIOTCS MpocTeiiiue 3aaadyd, NpUBOAALIME K U epeHIHaTIbHbIM
ypaBHEHUAM. Tak e paccMaTpuBalOTCA MPUEMBI U METOJbl PEIIEHUN HEKOTOPHIX CTaHAAPTHBIX
KJ1accoB An(phepeHIHaTbHbIX YPABHEHUH.

[lpenomaBanre AMCIUIUIMHBI MPEIyCMaTpPUBAaET clenyromue (GopMbl  OpraHU3aIUH
y4eOHOTo0 npolecca: JeKIHUH, JJa0opaToOpHbIe 3aHATHS U CAMOCTOSITEIbHAsE paboTa CTyAEHTA.

CTpykTypa IMCcUMIIMHBI (MOOY/)

OYHas dbopma | 3aounasn popma
XapakTepucTuka yu4eOHOW AMCIUTUTHHBI obyuenns Ha base | obyuenus na base

0CO CIio 0CO CIio BIIO

(yckop.) (yckop.) (yckop.)

YpoBeHb  BhICHIETO  MPO(ECCHOHATBEHOTO BaKATABDHAT
o0Opa3oBaHUs p
O6pa3oBarenbHO-KBATU(UKAIITOHHBIN N
VPOBEHD: AkaneMuyeckuil 6akanaBp

44.03.05 «Ilegarormueckoe obpasoBanue» (c

Hanpasienue noaroToBku
JBYMsI MPOPUISIMU [TOATOTOBKH)

[Tpodunb ¢bu3uKu 1 “HHOPMATUKH
KonnyectBo  comepkaTenbHBIX — MOAYJIEH )
(Tem)

Jucnunnuza 6a30BoM / BapUaTUBHOM 4YacTH

OBPA3OBATEIHEOM IPOTPamMs! | IMpodeccuonanbubliii 010k, bazoBas yacTh

*mexywue, (MOOYIbHBILL ~ KOHMPOIIb) u

@DopMBbI KOHTPOJIS
NPOMEANCYMOYHAs ammecmayus (IK3ameH).

ouHas gopma *3aounas popma
TokazaTem o0ydeHus *Hca 17603.36 o6ytteHuﬂCII¢7aO baze —
0CO (0]6(0]
(yckop.) (yckop.) (yckop.)
KonnuecTBo 3a4eTHBIX eIUHUIL (KPETUTOB) 5,5
KonnuectBo yacos 198
I'ox moaroToBKu 2
Cemectp 3,4
KoandaecTBo yacos
- JICKIIMOHHBIX 34
- MPAKTUYECKHUX, CCMHHAPCKUX -
- 1a00paTOPHBIX 52
- CAaMOCTOSITEIILHON pabOThI 112
B T.4. MHJIUBHTyaJTbHOE 3a/IaHUE -
HenenpHO€E KOIMYECTBO YacoOB, T.4.
ayTUTOPHBIX 5




2.  OnucaHue AUCUHUIIHHBI
Iean u 3apaum

I]ens — n3yueHne TUCIMIUTMHBI KIMEET CBOECH IeNbI0 OCBOCHHE (DyHIaMEHTaIbHBIX MOHATUI
M METOJIOB OOBIKHOBEHHBIX JU(GEpEeHINATbHBIX ypaBHEHHMH W WX TNPUMEHEHHS Ui
MOJICIIMPOBAHMSI U HWCCIICAOBAHMS PA3TUYHBIX (DU3UYECKUX, TEXHUYECKUX, SKOHOMHUYECKHX U
COITMATTLHBIX SIBJICHUH W MPOIECCOB W HANPABJICHO Ha PEUICHHE CIEMYIONMUX 3a/1a4; c(hOpMUPOBATH
YMEHHE CaMOCTOSITEIbHO OIKCHIBaTh IOBEJACHHE MareMaTHMYeCKHX MojeJel ¢ MOMOIIbI0
nuddepeHIMaNbHBIX YpaBHEHUH; HAyUUTh pelaTh CTaHAapTHbIe AU depeHlnaIbHble ypaBHEHUS.

3adauu — pa3BUTHE AITOPUTMHUYECKOTO U JIOTMYECKOTO MBIIUICHUSI CTYJICHTOB; OBJIaJICHUE
METOJIaMU HWCCIICIOBAaHMSI M PELICHHs] MaTeMaTUYECKUX 3ajad; BBIpAOOTKA y CTYICHTOB YMEHHS
CaMOCTOSITENIbHO PaCIIUPATh CBOM MaTeMaTWYeCKHe 3HAHUA; BBIPAOOTKA y CTYAEHTOB YMEHHMS
MPOBOJUTHh MaTEMAaTUUYECKUN aHAJIN3 MPUKIATHBIX 3a/a4.

TpeboBanuss K pe3yJbTaTaM OCBOeHUS] JTMCHUILIMHBI: [Iporecc m3yueHHs TUCIMIUIMHBI
HanpaBJieH Ha (popMHUpOBaHKE IIEMEHTOB CIIEAYIOIMUX KomnereHnui B cootBeTctBun ¢ ['OC BITO
10 JAHHOMY HAaITPaBIICHHUIO MOATOTOBKH (IPOQHITIO):

a) oowexynomypuuix (OK):

CIIOCOOHOCTBIO HCIIONIb30BAaTh €CTECTBEHHOHAYYHbIE W MaTeMaTHYeCKHe 3HAHUS Ui
OpUEHTHPOBAHUS B COBpeMEeHHOM HH(popmannoHHOM mpoctpanctse (OK-3);

CIIOCOOHOCTBIO Pa0OTaTh B KOMaH/E, TOJIEPAHTHO BOCIIPHHUMATD COIMANIbHBIC, KYJIbTYPHBIE U
nuyHocTHbIe paznuaus (OK-5);

CIOCOOHOCTBIO K cCaMOOpraHu3anuu u camoodpazosanuto (OK-6);

0) oowenpogpeccuonansnvix (OIIK):

BJIaJICHHE OCHOBaMU Mpo(eCCUOHATBLHON ATHUKHU U pedueBor KynbTypsl (OITK-5);

CTIIOCOOHOCTBIO MCIIONIB30BaTh CBOOOTHOE BIIaZieHHe TMPOo(ecCHOHATBHO-TTPO(UINPOBAHHBIMU
3HaHUSMU B OOJIACTH KOMITBIOTEPHBIX TEXHOJOTHM Uig peuieHus 3aaad MpodeccHoHaIbHOMI
JeSITeTbHOCTH, B TOM YMCIIC HAXOISAIINXCS 32 MpeJielaMy HalpaBIeHHOCTH (TPO(UIIST) MOATOTOBKH
(OIIK-7);

8) npogpeccuonanvuvix (I1K):

neoazozuueckas 0esAmenbHOCmb:

TOTOBHOCTBIO PEAIM30BBIBATH 00pa30BaTeIbHBIE MTPOrPAMMEI IO MPEMETaM B COOTBETCTBUH
¢ TpeboBaHusAMHU oOpa3oBaTenbHbIX cTannapToB (I1K-1);

TOTOBHOCTBIO K B3aMMOJICUCTBHIO C yYacCTHUKaMu oOpazoBarensHoro mpouecca (I1K-6);

CIIOCOOHOCTBIO  OPTaHHW30BBIBATH COTPYAHMYECTBO OOYYAIOUIMXCS, MOAIEPKUBATH UX
aKTHBHOCTbH, MHUIIMATHBHOCTh U CAMOCTOSITENILHOCTh, pa3BUBaTh TBOpUeckue criocooHocTH (I1K-7);

CIIOCOOHOCTBIO ~ TMPOEKTHPOBaTh  WHAMBUAyaJbHbIE  00pa3oBaTeNbHbIE  MapUIPYTHI
obyuatomuxcs (I1K-9);

HAYYHO-HMCCJIeI0BaTeIbCKAS 1eSITeIbHOCTD:

TOTOBHOCTBIO HMCTIOJIB30BaTh CUCTEMATH3MPOBAHHBIE TEOPETUUECKUE U TPAKTHUECKUE 3HAHUS
JUTSI TIOCTAHOBKH U PEILIEHUS UCCIIeIOBATEIbCKUX 3a/1a4 B o0nactu oOpa3oBanus u Hayku (ITK-11);

B pe3yabTate nzyuenus yueOHOH TUCHUILIMHBI CTYIEHT /I0JI:KEH

3namop:

* OCHOBHBIC IOHATHUS U METOBI TCOPHH OOBIKHOBEHHBIX JU(DPEPEHITUATBHBIX YPABHCHU;

* OCHOBHBIC MPHUHIIUITBI TIOCTPOSHUS M HCCIICIOBAaHUS HAYAIBHO-KPACBBIX M KPACBBIX 3ajad
MaTreMaTH4ecKor (HU3uKH;

* METOJIbl pelieHusi 0a30BbIX 3aJa4 MaTeMaTU4ecKoil (pU3MKH, paccMaTpuBaeMble B paMKax
JUCIUTTAHBL,

e cheppl mpuMeHEHUS TMpocTedmmx 0a30BBIX MOJeNeld MareMaTudecko (U3MKH B
COOTBETCTBYIOIIEH PO eCCHOHATBHON 00IaCTH.

Ymemp:

* pemath AudQepeHIuanbHbIe YpaBHEHUS, OTHOCAIINECS K CTAHJAPTHBIM KJIaccaM;



* IPUMEHITh OCHOBHBIE IOHATUS JUISl pEIICHUs 3a/Jad OPUTMHAIBHOIO COJEp)KaHus U
MOBBILIEHHOT'O YPOBHS CJI0KHOCTH.

Bnaoemuw:

. METOJIaMU pelIeHNUs OOBIKHOBEHHBIX TU(depeHIINATbHBIX YPaBHEHUH sl TOCTPOCHUS
U HUCCIIEIOBAaHMsSI MaTeMaTHMUYECKUX MOJeNe NpoQecCHOHANbHBIX 3aJad M COJEp KATeIbHOU
MHTEPIIPETALNHN [TOJyYEHHBIX PE3YJIbTaTOB.

* HaBbIKaMH  paboOTBl C y4eOHOH, Hay4yHOH M METOAMYECKOM JUTepaTypoil 1o
MaTEMaTUYECKUM JUCLIUILINHAM.
3. Coaeprxanue JTUCHMILVIMHBI U (OpMBI Opranu3anuy y4e0HOro npomecca

[IpenogaBanue JOUCHUIUIMHBI TpEeAyCMAaTpUBAET cleayromue (OpMbl OpraHu3aluu
yueOHOro mpolecca: JIEKIWH, NPAaKTUYEeCKUE 3aHATUS U CaMOCTOsTeNbHass paboTa CTyACHTA.
Teopetnueckuil Kypc aucuuIuinebl «luddepenuuanbubie ypaBHeHus. HTerpaibHble ypaBHEHUS
U BapUAllMOHHOE MCYMCICHHME» M3JIaraeTcsi C  HUCIOJb30BAaHUEM  OOBSCHUTENBHBIX U
HCCJIEZIOBATEIbCKIX METOIOB MPETOAABAHNUS.

B yuebGHOM mpoliecce MIUPOKO HCHOIB3YIOTCS AKTUBHBIE W HMHTEPAKTUBHBIE (DOPMBI
npoBeaeHUsT  3aHATUH  (pa300p  KOHKPETHBIX  CUTyalu#, JAMCKycCusl), BHeayJIuTOpHas
camocTosiTeNIbHas paboTa, OaIbHO-pPEHTHHIOBAs CHUCTEMa OLEHKH YCIIEBAEMOCTH, JMYHOCTHO-
OpUEHTHPOBAHHOE 00yUeHUE, TPOOIEMHOE 00yUYEeHHUE.

CamocrosTenpHas paboTa CTYICHTOB IPEIyCMaTPUBACT BBINOJIHEHUE WHAMBUIYaTbHBIX
3aJaHuil; TPOpabOTKy TEOPETUUECKUX OCHOB MPOCIYIIAHHOTO JEKIMOHHOTO MaTepHaa; u3yuyeHue
OTIENbHBIX TEM U BOIPOCOB, 3aIVIAHUPOBAHHBIX MJIS CaMOCTOSITEIBHOIO HM3YyYEHUs; U3yuEHUE
y4eOHOM M  METOAMYECKOM JIUTEepaTyphl; COCTaBJICHME KOHCIIEKTOB; pEUIeHHE 3ajady;
CHUCTEMATHU3ALMIO U3yUYEHHOT0 MaTepHala nepe MOAYJIbHbIM KOHTPOJIEM.

Hopsaaxoselii Kparkoe cogep:xanue TemMbl
HOMeEp U TeMa

Cooeporcamenvhutii modyan 1

Tema 1. Jlemma 1. VYpaBHeHuEe ¢ OIHOW HEW3BECTHOW: anreOpamdeckue,
HuddepeHuManbabl | TPUrOHOMETPUYECKHE, MOJIYJbHBIE M  (YHKIHMOHAIbHBIE (KOHEYHBIE).
¢ ypaBHeHHS | [TonsiTue pemeHuu ypaBHeHHH M eauHcTBA 3anad. [Ipsmas u oOpaTHas
ITopAnKa. noctaHoBka. Ilonstue  muddepeHnuanpapix  ypaBHeHuid  (IAVY).

HurterpupoBanne mpocreimux JIP. Ilpsmas um oOparHas 3amaua OJ1Y.
Pemenne 3amaun Komm 11 ypaBHEHM ¢ AENSIIMMUCS TTEPEMEHHBIMU.
HNuterpupoBanne HEKOTOPBIX THUIIOB YPAaBHEHUM IIEPBOrO IOPsJKa,
PELIEHHBIX OTHOCHUTEIBHO MPOU3BOAHOM: OJHOPOAHBIX, JIMHEHWHBIX
HEOJIHOPOJHBIX, B TOJHBIX MuddepeHnnanax, ypaBHeHH bepHymmm u
Pukkatu. VYpaBHEHUs, HE pEUIEHbl OTHOCHUTEIBHO MPOU3BOJIHBIX.
[Tonmxxenue nopsiaka. Meroasl napamerpusanuu. Y paBHeHus Jlarpanxka

u Knepo.
Tema 2. VYpaBHeHUs n-To mopsAaka obiero Buaa. JlocraToyHble YCIOBUS
JuddepennnanbHb CYILIECTBOBAHMS U €MHCTBA peleHus 3aaaun Komm. CHUXeHue nopsiake
€ YPaBHCHHA N-T'0 ypaBHenus. IlepBbie wunTerpansl. Jluneinbie nuddepeHanbHbIe
ITOPANKOB. ypaBHeHUs1 n-ro mnopsaka. Omnpenenutens Bponckoro. VYcnoBuid.
Kpurepuit JIMHENHOMN HE3aBUCUMOCTHU CHUCTEMBI penmeHuin

muddepeHInaIbHOr0  ypaBHEHHsI n-ro  mnopsaka. @PyHIaMeHTajlbHas
CUCTEM pellIeHUi. JINHEeHHbIE OJTHOPOJHBIE U HEOJHOPOIHBIE YPABHEHHUS.
HaxoxneHue 4acTHBIX pElICHUN JIMHEHHBIX HEOAHOPOIHBIX YpaBHEHUI
n-ro mnopsaka meroaoM Jlarpamxka. Jluneilnsle auddepennuanbHbie




YpaBHEHHS C TIOCTOSTHHBIMHU KO3 GUIMEHTaMH, YpaBHEHHUs1 DHepa.

CooepircamenbHulit MOOYb 2

Tema 3. JIuneiinble
muddepeHraibHbIe
YpaBHEHWSI.
Cucremsl
nuddepeHIaTbHBI
X YPaBHECHHUM.

Cucrembl nuddepeHIrnaIbHbIX YPaBHEHUH HOPMAIbHOIO THIIA.
CBsA3b MOCIENHUX C YPaBHEHUSIMHU BBICIIMX MOPAAKOB. JInHeiHbIe
cuctembl. HHTerpupoBaHuEe JHMHEWHBIX CHCTEM C IOCTOSHHBIMHU
kodpdurmentamu.  Cuctembl  nudepeHIMAIBHBIX ~ ypaBHCHUH B
cumMMeTpuyHOr (Qopme, mepBble uHTerpansl. [locTpoeHue oO1iero
pelleHus TMHEHHOTO YPaBHEHHSL.

Tema 4. OcHOBEI
BAPHUALMOHHOTO
HCUUCIICHHS 1
JIMHEUHBIX
MHTETPaTbHBIX
YPaBHEHHH.

ITocTaHOBKa BapHalMOHHBIX 3a7a4. OCHOBHas JieMMa BapUaHTOB.
3agaya C 3akpeIUICHHbIMM KOHIIAaMHU, YypaBHeHue Ounepa. I[Ipsambie
METOJIbl BAPUALMOHHOIO HcYHUCIeHUs. OCHOBHBIE THUIIBI MHTETPAIBHBIX
ypaBHeHMH. MeToJ| mocienoBaTeabHbIX NPUOIMKEHUN UId ypaBHEHUH
BousbTeppa u ®pexaroabma. Teopema luns6epra-lImuara.
Heonnoponnoe ypaBHenue ®penroisbma BTOPOro poja. AjbTepHaTHBa
@pearonbpma Uisl ypaBHEHHN € BBIPOKIEHHBIM U HEMPEPBIBHBIM SIIPOM.




TemaTnueckuii miian 3 cemecrpa

Conep:xarejbHbINE MOIYJIb
1

KogunuecTBo 4acoB

3aouHas popma

HA 0aze cpeiHero | Ha 0aze BbICILIETO
npo¢eccuoHaILHOT0 npodeccuoHaIbLHOI0
o0pa3oBaHusi o0pa3oBaHus

Ounas popma Ha 0a3e o00mero cpeaHero
oOpa3zoBanusi

HaszBanus
B T.4. B T.4. B T.Y. B T.4.

coJepKaTeJbHbIX MOAYJIeH
" TeM

BCCI'o
BCCI'O
BCETrO
BC;FO

T

JISKIIHH
HpaKTHIeCKHE
nabopaTopHbIS
ICAMOCTOSITCIIbHAS

OO RPIANOVATILEIIAC.
JIEKIINH
MIPAKTUIECKHE
nmabopaTopHbIe
ICAMOCTOSITCIIbHAS
OOTaMHAMBUAYaJIbHasA
JIEKIIUN
MIPaKTUYCCKUC
1abopaTOPHEIE
POTACAMOCTOSITCIIbHAS
ODOTaMHANBUIYaJIbHAA
JICKIIUU
MMPAaKTUYCCKUC
POTACAMOCTOSITCIIbHAS
OOTaMHANBUAYaJIbHas

|~
|~
|~

Tema 1.
HuddepennnanbHbie 29 |5 |- 19 15 |-
ypaBHeHHUs | mopsiika.

Tema 2.
Huddepenunansusie 24 |5 |- 19 10 | -
yYpaBHEHHMsI N-Ir0 NOPSIIKOB.

Hmozo no
CO0epIHCAmenbHOMY 53 |10 |- |18 |25 |-
Mmooy 1




Coaep:xarejbHbIN MOIYJIb 2

Ha3zBanus
coJep:KaTeIbHbIX
MOAYyJIel U TeM

KoanuyecTBO 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e oO0mero cpeaHero
o0pa3zoBanus

Ha

0aze cpeaHero

npodeccuoHaILHOro
00pa3oBaHus

Ha 0a3e BbICILIETO
npogeccuoHATbHOTO
00pa3oBaHus

B T.4.

B T.4.

B T.4.

BCETO
JIEKLIUUA
MPAaKTUICCKUC

J1ab0paTOpHBIE

TaCaMOCTOATCIIbHAsA

TANHIUBUAVAILEHAS
DUCTU
JIEKITUU
MPAKTHYECKUE
nmabopaTopHEIE
TacaMOCTOSTENbHAs
TaUH/MBUAyalbHAsS

BCE€TO

T

T

JIEKIIANA
J1a00PATOPHEIE

TMPAKTUICCKUE
TaMHIWUBUAYAJIbHAA

TaCaMOCTOSTCIIbHA]

B T.4.

BCCro
JICKIIUU

TMPaKTUICCKHUE
TanHIWUBUAYaJIbHAaA

TaCaMOCTOATCIIbHAsA

Tema 3.
dyHnnameHTaIbHas
cucrema pemenuit JJOAY
N-ro NopsiIKa.

28 4 -

—_—
9}

Tema 4. OcHOBEI
BapHUAIIMOHHOTO
HCYHMCIECHNS U INHEHHBIX
WHTETPATbHBIX YPaBHEHUH.

28 | 4| -

15

Hmozo no
cooeprcamebHOMy
Mooy 2

56 8 -

18

30

Bcezo uacoe ¢ 1
cemecmpe

109

36

55

TemaTn4yeckuii nian 4 cemecrpa




mddepeHnranbHbIX
ypaBHEHUIl: OCHOBHbIC
MOHSITHSI.

23

15

Tema 6.. JIuneiinnie
OJIHOPOJIHBIE CUCTEMBI C
IeHCTBUTEIHHBIMH
IMOCTOSIHHBIMU
koadpurmenTamu.

20

12

Hmozo no
cooeprcamenbHoOMy
Mmooy 3

43

27




CoaepxareJbHbIi MOayIb 4

KogunuecTBo 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e o001Iero cpeaHero
oOpa3oBaHus

Ha 0a3e

npo¢ecCHOHAIBHOTO

o0pa3oBaHusi

cpeaHero

Ha

0a3e

o0pa3oBanusi

BbICIIETO
npo¢ecCHOHAIBHOTO

HasBanus
coJepKaTeJbHbIX MOAYJIeH
U TeM

B T.4.

B T.4.

B T.4.

BCErO
JICKIIUHN
nabopaTopHbIE

P 1ot

HOAKTHIecKHe

LCAMOCTOATECIIbHAA

ORI NOVATIELIIACG

BCETO
JICKITUU
MPAaKTUYCCKUE
nabopaTopHbIE
LCAMOCTOSTEIIbHAS
OOTaMHANBUAYaJIbHAA

-

BCEro
JIEKLIMU
MPAaKTUICCKUE

T

T

1a00pATOPHEIE

0TaCaMOCTOATCIIbHAsA

60TaI/IHJII/IBI/IHyaJ'ILHaSI

BCETO

B T.4.

JICKIITUHU

TMPaKTHICCKUEC

0TaCaMOCTOATCIIbHAsA

OOTAaMHIWBUAYaJTbHAsA

-

Tema 7. YCTOMYUBOCTH
JIMHEMHBIX

g hepeHInaTbHBIX
CHCTEM: OCHOBHBIE ITOHITHA.

23 |4 |- |4

p—
(9]

Tema 8. TloBeneunue
TPAeKTOPUI JIMHEUHOU
OJTHOPOJIHOM CHCTEMBI
mddepeHnranbHbIX
ypaBHEHUH

23 |4 |- |4

15

Hmozo no
cooeprcamenbHoOMy
Mmooy 4

46 |8 |- |8

30

Bcezo uacoe 6 2 cemecmpe

89 (16 |- |16

57




11. KoHTpoJibHBbIE BONPOCHI K MPOMEKYTOYHOM aTTeCTAIMU (IK3aMEeH):

OcHoBHbIe TOHATHA AU(PEepeHINATEHOTO YpaBHEHHUS.

I'eomeTpudeckas unrepnperanus pemenus OY

VYpaBHEeHUs ¢ pa3AensoIMMUCS IEPEMEHHBIMU

OpnHOpOoHBIE ypaBHEHUS U IPUBOANMBIE K HUM.

JIuneliHble ypaBHEHHs IEPBOTO MOPSIKA.

YpaBHenue bepHym.

YpaBHeHUs B MOTHBIX TuddepeHmanax. HTErpupyonmi MHOKUTEIb.

YpaBHEHMSI, HE Pa3pEUICHHBIE OTHOCUTEIBHO ITPOU3BOIHOM.

9. VYpasnenus Jlarpanxa.

10. YpaBnenusa Kiepo.

11. Teopema cymiecTBOBaHMS U €IMHCTBEHHOCTH pelieHus ¢ dhepeHnaaIbHOro
YPaBHEHUs NIEPBOTO MOPSIKA.

12. VYpaBHeHus n-ro nopsaka: 3agada Komm, o0uuii uHTErpas, odiiee 1 4acTHOE
pelleHue.

13. TloHmxkeHne NOpsiiKa ypaBHEHUsI, KOTOPOE HE COAEPKUT HCKOMOU (DyHKIIHH.

14. TloHmxeHue MopsiaKka ypaBHEHUS, KOTOPOE HE COACPKUT HE3aBUCUMOM NIEPEMEHHOM.
15. TloHmxkeHune NOpsIKa ypaBHEHHS, OJHOPOAHOTO OTHOCUTEIHHO HCKOMOW (DYHKIIMU U
€€ MMPOU3BOJIHBIX.

16. IloHmxeHue nopsi/ika ypaBHEHUs NIPUBEACHUEM 00€HX YacTeil ypaBHEHHMsI K MOJTHON
MIPOU3BOTHOMN

17. Jluneiinsle nuddepeHnnanbupie ypaBHEHUS N-TO MOPSIKA: OCHOBHBIE TOHATHSI.
Jlunetinwiii nuddepeHInanbHBIA OnepaTop U €ro CBONCTBRA.

18. CaolicTBa TUHEWHOTO OJTHOPOJHOTO AU (HEepeHINATEHOTO YPaBHEHHS N-T'0 TIOPSIIKA.
19. Teopemsbl 00 onpenenuTesie BpoHCKOro v TIMHEWHON HE3aBUCUMOCTH PEIICHUH.

20. ®dynpamentanbHas cuctema pemrenuid JIOAY n-ro mopsiaka.

21. Unterpupoanue JIOJY BTOpOro nopsaka ¢ mocTosIHHBIMU K03 duumeHramu.

22. Wurerpuposanue JIOAY n-ro mopsijika ¢ HOCTOSHHBIMU KOA((DUITECHTAMH.

23. CrpykTypa 00ILIero pemeHus JMHEHHOTr0 HeOJHOPOAHOTO UG (epeHIIaTBLHOTO
YpaBHEHUS.

24. Meron Bapuanyuy NPOU3BOJIBHBIX TOCTOSHHBIX JJISl PELICHUS] IMHEHHOTO
HEOHOPOJHOTO TU(PepeHIINATHHOTO YPABHEHUS.

25. Tlonbop yacTHOTO peleHHs TMHEHHOr0 HEOAHOPOIHOTO YPAaBHEHUS C MPABON 4aCThIO
CHEIHMAILHOTO BU/A.

26. Ucnoab3oBanue Gopmynsl Octporpaackoro — JInyBuiis aas ypaBHEHHUs! BTOPOTO
HOpsKA.

27. llpuBeneHue ypaBHEHHs BTOPOTrO MOPSAIKA K CAMOCOIPSDKEHHOMY BHITY.

28. IIpeobpazoBanus (HyHKIIMH, TPUBOISIINE TIOJTHOE YpaBHEHHE BTOPOTO MOPSIIKA K
Buny: y"+Qx)y =0.

29. Teopems! llITypMma 1 ux cieacTBusl.

30. Ipunoxenue nuddepeHnnanbHpIX YpaBHEHUHN K U3YUEHUIO KOJleOaTenbHbIX
npoueccoB. Pe3onanc.

31. HeogHOpoaHBIE M OTHOPOIHBIE KPAEBbIE YCIOBH. Y CIIOBUS PA3PEIIMMOCTH KPacBOU
3a/1a4H.

32. Omnpenenenue GpyHkuu ['puHa 1 ee CBOMCTBA.

33. Cucrembl 0OOBIKHOBEHHBIX U (HepeHIIHATBEHBIX YPABHEHHUI: OCHOBHBIC TIOHSATHS.

34. Teopema cylecTBOBaHMS U €JUHCTBEHHOCTH PEUICHMS Il HOPMAJIBHOM CHCTEMBI
YPaBHEHUH NIEPBOTO MOPSAIKA.

35. CBoiicTBa penieHuii HOPMaJbHOW CUCTEMBI.

36. Teopus nepBpIX UHTETPATIOB HOPMAIBHOM CHUCTEMBI.

37. Jluneitabie cucteMbl qudGepeHInaTbHbIX YPaBHEHNH: OCHOBHBIC MOHATHS. CBOMCTBA
pemenuii JIOC J1Y.
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38. Teopema o6 onpenenutene BpoHckoro ais TMHEHHO HE3aBUCUMOM CHUCTEMBI PEIIeHU I
JIOC 1.

39. Teopema o ¢pyHnamenrtanbHoM cucteme pemenuit JJIOC Y.

40. JlunenHbIe OHOPOIHBIE CUCTEMBI C ACHCTBUTEIHHBIMH MOCTOSTHHBIMHU

KO3 pHULIHEHTaMHU.

41. JluneliHble HEOTHOPOAHBIE CUCTEMBI C JEHCTBUTEIBHBIMU KOG (QULIUEHTAMH.

42. PemieHne HEOTHOPOJHOM CUCTEMbI METOIOM BapHALIUK TOCTOSHHBIX.

43. YcToH4MBOCTb JIMHEWHBIX AUPPEpEeHINaTbHbIX CUCTEM: OCHOBHBIE ITOHSTHSL.

44. YcTOWYMBOCTb OJTHOPOJIHBIX TMHEWHBIX CUCTEM C OCTOSIHHBIMU KO3((DUIIEeHTaMHU.
45. IloBeneHue TpaeKTOpUN TMHEWHON OJHOPOIHOM cucTeMbl JU(hepeHInaTbHBIX
YPaBHEHHUI BTOPOIO MOPSIIKA: CIIydail IEHCTBUTENBHBIX M PA3JIMYHBIX COOCTBEHHBIX
3HAYCHUM.

46. TloBenenue TpaeKTOpUH JTMHEHHOM OHOPOIHON crcTeMbl AU depeHInaTbHBIX
yYpaBHEHUI BTOPOTO MOPsIIKA: KOMILIEKCHO - COMPSKEHHBIX COOCTBEHHBIX 3HAYEHUII.
47. TloBenenue TpaeKTOPUH JTMHEHHOM OHOPOIHON cucTeMbl AU hepeHIInaNIbHbBIX
ypaBHEHUI BTOPOTO MOPSIIKA BHIPOKACHHBIE CITy4yau.

48. Teopemsl JIsamyHoBa 00 YCTOWYMBOCTH U ACUMIITOTHYECKON YCTOMUMBOCTH.

12.00pa3en 3x3aMeHAIlHOHHOI0 OHJIeTa

buier Nel

1. Omnpenenenue qudQepeHINaTbHOTO YPaBHEHUs, €ro MOPsIKa, PEIIeHUs.

2. Jluneitnsle quddepeHnranbHble ypaBHEeHUsT n-ro nopsaka. [IpuHiun cyneprno3unuu.
3. 3amauya

14. Kpurepun oneHuBaHus

(Paszpabamuisaromes u ymeepacoaromes kagheopoti)

CornacHO MOJYJIBHOMY TPHHIMITY OpraHM3alMd Y4YeOHOTO TMpollecca CoJep:KaHue
yueOHoM muctuiinabel  «Juddepernuanpasie  ypaBHeHus. VHTerpanbHbie ypaBHEHHS U
BApUALIMOHHOE MCYHUCIICHHE» COCTOUT U3 ABYX 3a4ETHBIX Moayieil. Kakaplil 3aueTHbI MOJyJb
COCTOMT U3 TEOPETHUYECKOI0 MaTrepuallia U MPaKTUYECKUX 3a/ay, BHIIOJHEHHE KOTOPHIX Tpedyer
OBJIaJICHUS TEOPHUEH B YKa3aHHOM B MOJyJie O0BEME.

OneHka 3HaHMMA CTYJEeHTOB MpoBoauTcs mo 100-0anibHON HIKajie COTJIACHO CIEAYIOIIUM
KPUTEPHSIM:

3aueTHbIEe MOYJIN ®opMa KOHTPOJIS Banabl
CwMmbicnioBoit Moayb 1 KonTponbnas padota 20
CamocrosTenpHas padbora 5
CMbICIIOBOM MOAYH 2 KonTponbnas pabota 20
CamocTosiTenbHas pabota 5
DK3aMeH 50
OO0wmwuii uTor 100

[IIxana orleHMBaHUA:

Ouenka mo 100- Ouenka Ouenka no
0aJTILHOM 1o rOCyJapCTBEHHON  IIKaJe
HIKaJjie LIKaze (3K3aMeH, } Omnpenenenne
ECTS nugdepeHIMPOBAHHBIN
3a4er)
OTJIMYHO — OTJIUYHOE BBIOTHEHUE C
90-100 A «Otano» (5) HE3HAYUTEIIbHBIM KOJINYECTBOM
HETOYHOCTEU




XOpouio — B LEJOM  IPaBHIBHO
80-89 B «Xoporo» (4) | BbIMONIHEHHAs paboTa ¢ HE3HAUUTEIBHBIM
KonmuecTBOM ommook (10 10%)
XOpoulo — B LEJOM  IPaBHJIBHO
75-79 C BBITIOJTHEHHAsT pa00Ta ¢ He3HAYUTEILHBIM
KOJIM4ECTBOM ommmbok (10 15%)
YJIOBJIETBOPUTEIBHO — HEIJIOX0, HO CO
70-74 D 3HAYUTEITbHBIM KOJIMYECTBOM
«Y OBNETBOPUTENHHOY (3) HEJOCTaTKOB
60-69 E JIOCTaTOYHO — BBITIOJIHEHNE
YJIOBJIETBOPSIET MUHUMAJIbHBIE KPUTEPUU
«HeynoBieTBOpUTENIBHO»  C | HEYAOBJIETBOPUTEIIBLHO — HaJlo
35-59 FX BO3MOKHOCTBIO TIOBTOPHOMW | IOpabOTaTh Haa TeM, Kak TOIY4YHUTh
cnauu (2) MIOJIOKUTEIIbHYIO OLICHKY
«HeynoBneTBopuTensHO» €
BO3MOYKHOCTBIO TIOBTOPHOH | HEY/IOBJIETBOPUTEIHHO-BBIOJHEHHUE
0-34 F caauu IIpH YCIIOBUM | 3aJaHUM  HE  YJOBJIETBOpSET  JaXKe
00513aTeNTbHOTO Habopa | MUHMMAaJIbHBIM KpPUTEPHUSIM
JIONIOJTHUTEIIBHBIX 0aioB (2)

3HaHME TEOPETUYECKOM YacTh Kypca OLEHMBAEeTCSI € TOYHOCTbIO 10 S5 OauioB MO
CJICAYIOUIUM KPUTEPHSIM:
1. Crynent nomyvaetr 76-100% 06annoB 0T MaKCUMaIIbHOTO, €CITH ITOKa3all
- rIyOOKME W TOJIHbIE OTBETHl Ha TEOPETUYECKHUE BOIPOCHI; IIyOOKOE MOHUMAaHUE
(U3HYECKON CYIIHOCTH MPOOIIEMBI;
- YMEHHE NPOBOAMTH JIOTUYECKHUE PACCYXAEHUS U OOOOIIEHUS U COIPOBOXKIATH HX
COOTBETCTBYIOIIMMHU JJOKa3aTeIbCTBAMU;
2. Crynent noiyyaet 51-75% 6aioB OT MaKCUMaIbHOTO, €CIIH MOKa3all
rmyOOKHE€ W TIOJIHBIE OTBETHl HAa TEOPETUYECKHE BOMPOCHI C HE3HAYUTEIHHBIMH
HOTPEIIHOCTSAMH, 3aTE€M UCIPABICHHBIMU CAMUM CTYJEHTOM; OHUMaHHUE (PU3MUECKON CYIHOCTH
paccMaTpuBaeMbIX POOIIeM;
YMEHHE JIOTHYECKU PACCY’AaTh U MPOBOIUTH 10KA3aTeIbCTBA;
3. Crynent nomydaet 26-50% 0aioB OT MaKCHMATBHOTO, €CJTA TTOKa3al
IpU OTBET€ HAa TEOPETHUECKUE BOMNPOCHI DS HETOYHOCTEH, KOTOpbIE CTYJIEHT HE B
COCTOSTHM CAMOCTOSITEIbHO UCIIPABUTB;
4. Ctynent nonyyaet 0-25% 6amioB 0T MaKCHUMaJIBHOTO, €CITH
HE BBINOJIHEHBI TPEOOBAHUS, U3JI0KEHHbBIE B IPEbIIYIIUX TyHKTaX;
HET OTBETOB Ha TEOPETUUECKUE BOIIPOCHI.

IK3amen oyenueaemca ¢ 50 vannos.
J71s1 OLIeHKH 3K3aMeHa MpernoaBaTelb PYKOBOICTBYETCS CIEAYIOIUMH MPUHIIATIAMH:

50 6GannmoB - TmOKa3aHBl CHCTEMaTHYECKHE M TJIyOOKHE 3HAaHUS TIpH OTBETE Ha
TEOPETUYECKHE BOTIPOCHI OMIIETA, BHIMOIHEHA MTPAKTUYECKAs YacTh OWUJIeTa B TIOJTHOM 00BEME;
40 OannoB - TOKa3aHbl CHCTEMAaTHYECKHMEe U TIOyOOKME 3HAHHMS TIpH OTBETE Ha

TEOPETUYECKHE BOIIPOCH OMiieTa, BHIIOJIHEHA PAKTHIECKask YacTh OMJIeTa B MOJTHOM 00beMe, HO
IIPU OTBETE JOIYIIEHBI HECYIIIECTBEHHBIE OLIHOKH;

30 6an0B — TOKa3aHBl HE CHCTEMAaTHYECKHEe M HE TIIyOOKHMEe 3HAHWS TP OTBETE Ha
TEOpEeTHYECKHE BOIPOCHI OMiIeTa, MPaKTH4ecKas 4YacTh OWjIeTa BHINOJHEHA HE B TIOJIHOM 00BEMe,
IPY OTBETE JOIYIIEHO HECKOIBKO CYIIECTBEHHBIX OINOOK;




20 0a)10B - MOKa3aHbl MOBEPXHOCTHBIE 3HAHUS MPU OTBETE HA TEOPETHUECKUE BOMPOCHI
6I/IJ'I€T3, MMpaKTHU4YeCKass 4YacCTb oumiera He BBITIOJIHCHA, IIPpH OTBCTC JOMYHICHO MHOTIO
CYILIECTBEHHBIX OIIHOOK;

-[IPOCTHIE€ BOIMPOCHI O 3HAHUIO OCHOBHBIX OIpENEIeHUH U (OpMyJ, BOCIPOU3BEIEHBI
OTJIeNbHbBIE (parMEeHThl MaTepraa ¢ MOMOIIBIO IK3aMEHATOPA.

0 - moHOE HE3HAHWE MaTepHaa.

15. MaTtepuanbHO-TeXHH4YeCKOe o0ecrieyeHre y4eOHOro nmpouecca

1. Jnsa mpoBeAeHUs JIEKHMOHHBIX 3aHATHH TpeOyercs ayauTopus Ha Kypc,
000pyT0BaHHAS MEJIOBOM WJIM MHTEPAKTHBHOM JTOCKOM.

2. HoytOyk.

3. Beixon B MHTEpHET.

4. Wi-Fi noctyn B KOpIycax YHUBEPCHUTETA.

5. TexkcToBbIE U 37EKTPOHHBIE pecypchl HayuHol 61MOIMOTEKH yHUBEPCUTETA.

16. PexomenaoBanHas quTepatrypa
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¢uzuku. M .: Hayka, 1977. — 312 c. http://www.twirpx.com/file/62722/
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10. Oascronbu JI.O. Jluddepennmanbupie ypaBHEHHs M BapUallMOHHOE HCYUUCIICHHE,
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2. MangsipBan B.A., I'epacumuyk B.C. Knaccuueckue 3ai1aun MmaTeMaTHuecKo (hu3uku,
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PabGouass mporpamma paccMOTpeHa W TIEpeyTBEp)KIACHA Ha 3acedaHuu Kadempsl C
n3MeHeHusIMu (0e3 n3meHenuit) Ha 201 roa. [Ipotokon 3acenanus xkadenpsr No oT
3aB.kadenpoii

PaGouas mporpamma paccMOTpeHa U repeyTBeprkIeHa Ha 3aceiaHuu Kadeapbl C H3MECHEHUSIMH
(6e3 mamenenwnii) Ha 2018/2019 rox. I[IpoTokon 3acenanus kadempnr No oT
3aB. kadenpoii

PaGoyas mporpamma paccMOTpeHa U IepeyTBepIK/IeHa Ha 3acelaHuy KadeIpbl ¢ U3MEHEHUSIMU
(6e3 m3menenuit) Ha 2019/2020 rox. [IpoTokon 3acenanus kapeapst Ne oT
3aB. kadempoii
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