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1. OB BEM JUCHHUIIJINHBI

Bcero: 3 3aueTHbIX eaunumIl (108 akajgeMuyecKux 4acoB)
ouHasi, 3a04Hasi GOpMbI OOyUICHHUS

Cemectp
Bun yueOHoii padoThI Ounas 3a0unas
3 cemecTp 7 cemecTp

AyIuTOpHBIC 3aHATHSA (BCEro 4acos), 60 14
B TOM 4ucJje:
Jlekuuu 30 8
IIpakTuueckue 3aHATHA 30 6
CamocrosTeabHasi padoTa (Bcero 4acoB), B TOM 48 94
qyucie:
KonrponbHast paborta 18 18
Kypcosas pabota -
IToaroToBka K 3K3aMeHy, 3a4ETy 27 27
Jpyrue BUIBI CAMOCTOSTENIBHON paboTHI 3 49
Buj npomMe:KyTO4YHOIi aTTecTanum: 9K3aMeH 9K3aMEH
O0was TPy10eMKOCTh AMCUHMILIMHBI U TPYA0EMKOCTh 110 108 108
ceMecTpaM B yacax:

2. MECTO JUCIHUILINHBI B CTPYKTYPE OBPA3OBATEJIBHON
ITPOT'PAMMBbI

Hucuunnuna «Auddepenunanbaple ypaBHEHUs» OTHOCUTCS K 00s3aTeNbHON
gactu bnoka 1. JlUcuumuiMHA JIOTMYECKHM W COAEP/KATEIbHO B3aMMOCBS3aHA C
JPYTUMU  NPO(PECCUOHAIBHBIMUA TUCUUIJIMHAMU: MaTeMaTHYEeCKUM aHaJU30M,
anreOpoi, reoMeTpueil, YMCICHHBIMU METOJaMHU, Y4eOHOM MW MPOU3BOACTBEHHOM
IIPAKTUKAaMH, OHA MCIIOJIb3YE€T OCHOBHBIC MAaTEMaTUYECKUE IOHATUS U METOJbI
peleHns MPaKTUYECKUX 3a1ay.

OcBoenne naucuuiuiuHbl  «Jluddepennmanbupie  ypaBHEHUS»  JIOJKHO
ONMHUpaThCd Ha TMPOYHYK 0a3zy 3HAHUWA, YMEHUH M HABBIKOB, IOJYyYEHHBIX
a0UTypUEHTaMU B IIKOJBHOM Kypce MaTeMaTUKU U 00y4YaloIIUXCS B XOA€ U3yUYEHHUS
JTUCHMIUTMHBI «MaTeMaTHn4ecKuil aHalu3» Ha IEPBOM U BTOPOM Kypcax 0Oy4eHHs.

Pe3ynbrarel M3yuyeHUS AUCUUIUIMHBI HEOOXOAMMBI [JISi HM3YyUEHHUS TaKuX
JUCUUIUIMH KaK YpPaBHEHHMS C YACTHBIMU MPOM3BOAHBIMH, (PYHKIMOHAIBHBIN
aHaJIU3, YUCICHHbIE METO/bI, BADUALIMOHHOE UCYUCIIEHUE U MHOTUX JAPYTHUX.

3.INJIAHUPYEMBIE PE3YJIBTATHBI OBYYEHUSA

Lenpro ocBoeHust aucuumuinbbl «/uddepenunanbupie ypaBHEHUD SBISETCS
YCBOEHUE OCHOB Teopuu JauddepeHinanbHbIX YPAaBHEHHM, TOJArOTOBKA
KBATM(PUIIUPOBAHHOTO MAaTEMATHKA, CIIOCOOHOTO MPUMEHSTh MOJIy4YeHHbIE 3HAHUS B



Pa3INYHbIX o0macTax HAayKHU 1 €€ IIPUIIOKCHHUAX.

3a,Z[a‘IaMI/I OCBOCHHMA  TUCHHIIIMHBI
SABJIAIOTCA:

- OCBOEHHE OCHOBHBIX MOHATUN Teopuu AuddepeHnaIbHbIX YpaBHEHUN

1 UX CBOMCTB;

«Inddepennmanpabie

YpaBHEHUS»

- OBJIAJICHUE METOJIaMH MAaTeMaTUYEeCKOro HCCIEI0BaHUs CpeaCTBaMU
muddepeHINaTbHBIX YPaBHEHUI;
- OBJIaJICHUE METOJaMH U TMpPHEMaMH pEIICHHS NPUKIATHBIX 3a7ad M3
pa3IMuYHBIX 00JacTel MaTeMaTUKH, PU3UKHU U JIp.

B pesynbrare nsydeHus Kypca CTYAEHT JOJDKEH YCBOUTb OCHOBHBIC ITOHATUSA
TEOPUU OOBIKHOBEHHBIX UG (EepeHIMATBPHBIX YpaBHEHUH, MPOCTEHIINE METOIbI
KA4EeCTBEHHOI'0 MCCJIEIOBAHUS YPABHEHMM M UX CUCTEM, UMETh NPEICTABICHUE O
METOJIaX pelIeHHsI OOBIKHOBEHHBIX MU (hepeHIINaTbHBIX YPaBHEHUN U YPAaBHEHU B

YAaCTHBIX IIPOU3BOJHBIX IICPBOTO IMOPAAKA.

Komnerenuuu, ppopmupyemsbie B pe3y/ibTaTe OCBOCHHMS TUCHUILINHBI:

- Cnoco0eH ocBanBaTh M MCHOJb30BaTh 0Aa30BbIE HAYUYHO-TEOPETUUECKUE 3HAHUS U
NPaKTUYECKHE YMEHUS 110 TIpeAMETY B ipodeccruoHanbHOU aestenbroctr ([TK-3)

B pe3ynbTaTe u3ydeHHs IUCUUILIMHBI, 00Y4YalOIHUACs TOJKEH:
-3HaTh OCHOBHBIC TTOHTHS Teopuun Au(depeHIInaIbHBIX YPAaBHEHUM U X CUCTEM, a
TaK e MX CBOMCTBA, J0Ka3aTeIbCcTBa, MeTo Il pemrenus ([1K-3);
-YMeTh pemiarh MPakTHYECKUE 3a/ladyd Ha OCHOBE MOJEIUPOBAHUS HCCIETYEMbIX
IPOIIECCOB C MOMOIIBIO AuddepeHmanbabix ypasHenui (I1K-3);
-Bnagerb OCHOBHBIMHM MOHATUSIMH, UJICSIMH, MIPUHIIUIIAMUA U METOJAaMHU pPEIICHHUS
nuddepenimanbHpix ypasaenui (ITK-3).
Nunukatopel W JIE€CKPUNTOPHI
dbopmupyemMoil B Tporecce H3y4YCHHS
YPaBHEHUS», OLIEHUBAIOTCS IPU MTOMOLIY OLEHOYHBIX CPEJCTB.
[Tnanupyemsbie pe3ynbTaThl 00yueHus o auciurumne «Iuddepennnansubie
ypaBHEHUS», HHAUKATOPHI nocTikeHus: komnerenuuit [1K-3, mepedenp o1ieHOYHBIX

qacTHu

JTACHUATUINHBI

COOTBETCTBYIOIIIE  KOMIETCHIIUU

«JIuddepennmanpabie

CPEICTB
Ne Kon HanmenoBanue nnaukaropa Kon [Inanupyemslie pe3ysbTaThl HanmenoBanue
1/ | HHOUKAT JIOCTHKEHUS KOMITETSHIIUHN MIJIaHUP o0ydeHus OLIEHOYHBIX
I opa yEMOro CpPEACTB
JIOCTHIK pe3yibT
CHHUS ara
KOMITIETE o0yueH
HIIAA Hst
1 -1 3HATB: OCHOBHLIE IOHATHUS U 3 (M- | 3naeT: OCHOBHBIC TTOHATHUS Bomnpocs! pis
K-3 METO/Ibl U3y4aeMbIX Pa3/IeIiOB; 1 1k-3) Teopur MU PepeHINATBHBIX | CaYH dK3aMEeHA
OCHOBHBIE C(hephl UX MPUITOKECHHS YpaBHEHUH U UX CUCTEM, M 3a4€eTa,
METO/IbI PEMICHUS, a TAKKE 3aJIaHUS JIIIS
CBOMCTBA U JI0Ka3aTeIbCTBA TEKYLIETO
OCHOBHBIX TEOPEM. KOHTPOJIA
BosmoxHbIe cdepbl nx




IIPUJIOKEHUH, B TOM YHCIIE B
KOMITBIOTEPHOM
MO/JICIIUPOBAHUH
€CTECTBEHHBIX ITPOIIECCOB
Nna-2 YMeTh:IPUMEHSITh U3YUYCHHbBIC Y (M- | YMeeT: pemiath 3a1a4u Bonpocs! gis
IK-3 TEOPETUYECKHE TIOJOKECHHUS K 21k-3) | BBIYMCIHMTEILHOTO U clla4yM HK3aMeHa
PEILICHHIO Pa3HOOOPA3HBIX 3a/1a4y TEOPETUYECKOI0 XapakTepa, | U 3a4era,
u3 kypca «/luddepenunanpasie MIPUMEHSS TEOPHIO 3a1aHusl 7St
YpaBHEHUS b depeHInaTbHbIX TEKYIIEero
ypaBHEHUH KOHTPOJIA
nJI-3 Baagern: B (M- | Bnageet: uaesmu, Bormpocsr mist
IK-3 MaTeMaTHYECKUM armapaTom 31k-3) | IPUHIMIAMU U METOJAMH Clla4yM HK3aMeHa
Kypca nuddepeHIanTbHbIX pelieHus U 3a4era,
ypaBHEHUI Qg depeHraTbHbIX 3aaHus s
ypaBHEHUH TEKYIIETro
KOHTPOJIS
4, COAEP’KAHUE JUCIHUITJINHBbI
4.1. YueOHO-TeMaTHYECKUH TITaH
Ounas dhopma 00yueHuUs
LIudp paszena KomnunuaectBo yacos mno BHIaM
Pybex TeMbI ’ HanmenoBanue pasnena, y4eOHBIX 3aHATUI
T CIUATUTHHBI TEMbI AUCHUIUINHBI [IpakTHueckue
JUCIUILTAHBI Jlexumn
3aHSATHS
3 CEMECTP 30 30
PyGex 1 Pl Auddepenuuarsipie 20 20
ypaBHEHHSI [IEPBOTO MOPSIKA
JInnennbie
PyGex 2 P2 Apdeperniman:Hpie 10 10
YpaBHEHMSI BBICIIIMX
TIOPSIIKOB
3aounas (hopma oOyueHus
MIngp pasnena KomnnyectBo yacoB no BHIaM
Pybex TeMbL ’ HanmenoBanue pasnena, y4eOHBIX 3aHATUI
JUCLUTUTMHBI TEMbI JUCHUTUINHBI [IpakTuueckue
JUCLUTUTMHBI Jlexuun
3aHSATHS
7 CEMECTP 8 6
PyGex | P1 Juddepenunanbuble 4 3
yYpaBHEHHS [IEPBOTO MOPSIKA
JInneinbie
PyGer 2 P2 muddepeHanbHbIe 4 3
YpaBHEHMS BBICIIIMX
TIOPSIIKOB
4.2. Coaep:kaHue JIEKIIMOHHBIX 3aHATHI
| Iudp | HaumenoBanue | HanmeHnoBaHue 1 coneprkaHue JEKIUU TpymOEMKOCTS,




paszena,
TEMbI

pasjena, TeMbl

Yqacbl

JAUCHUITIIUHBI
JHUCIHUITINHBI
CEMECTP, ®OPMA OBYYEHUSI OPO | 300
3cem. | 7ceM.
P1 Hugppepenyuann- | O0mme TIOHSITHS TEOPUU

Hble YPasHeHUs mubdepeHIIMaNbHBIX — ypaBHEHUN. 3ajnauw,

nepgozo nopsoKa MPUBO/ISAIIIE K mddepeHIraTbHOMY
ypaBHeHuto. Ilonstue muddepeHnmranTbHOrO 2
yYpaBHEHHs, II0JIC HANpaBJICHUH, pelieHus,
UHTETpaJIbHbIE KPUBBIE, BEKTOPHOE IIOJIE,
(a3oBbIE KPUBEIE.
VYpaBHEHUS € pa3ACTSIOUIUMUCS
nepemeHHbME. Jnddepennnansubie
YpaBHEHUS, CBOISIINECS K 2 0,5
g epeHIaIbHBIM YPaBHEHHSIM C
pa3 e aIIUMUCS IEPEMEHHBIMH.
OnHopoiHbIe YpaBHEHUS; ypaBHEHUS,
NPUBOJMMBIE K OJHOPOIHBIM YPaBHEHHSIM. 9 05
KBasunognopoiubie muddepeHIraTbHbBIC '
YpaBHEHHS.
JlunHeitHble ypaBHEHHS MIEPBOTO MOPSAKA.
CaoiicTBa peleHU JTMHEHHOTO 0THOPOAHOIO
1 JTMHEHHOTO HEOTHOPOIHOTO 2 1
QG epeHIaIbHOr0 YpaBHEHUS. Y paBHEHUE
bepnyinu.
YpaBHeHUE B MOTHBIX U depeHranax.
NHTerpupyromuii MHOXKUTEb. 2
YpaBHEeHUS MEPBOTO MOpAIKA, HE
pa3pelIeHHbIe OTHOCHTEIBHO MPOU3BOJHOM.
Meton BBeAeHUs mapameTpa. YpaBHEHMS 4
Jlarpansa u Kiepo.
Oco0Oble pemieHus. MeToabl HaXOXKJIEHHS
0COOBIX pEeHIeHHH.
HekoTtopsle npuMeHeHus
mudepeHIMaTbHBIX YpaBHEHH IEPBOTO
nopsjka. ['eomerpuueckue NpuiIoKeHUs
muddepeHIaTbHbIX ypaBHEHUH. 4 1
[Tpumenenue nuddepeHnnanbHbIX
ypaBHEHUH B (PU3MKE, XUMUHU, OMOJIOTUH,
HKOHOMHKE.
Bompock! cymiecTBOBaHUS B €AMHCTBEHHOCTH
pelLeHi ypaBHEHUs IEPBOTO MOPSIKA. 2 1
3amaua Komm: Teopema CyIecTBOBaHMS U
eIMHCTBEHHOCTH penieHus 3aaa4un Kormm.

P2 Jlunetinvie HuddepeHnmanbaple  ypaBHEHUS — BBICIINX

oughghepenyuans- nopsakoB. Teopema  cyliecTBOBaHUSA U

Hble YPaGHeHUs eIMHCTBEHHOCTHU pelreHus 3amaun Komm s

8bICULUX NOPAOKOE | ypaBHEHUS N-To mopsaka. Tubl ypaBHEHHH 4 2

N-ro TopsaKa, peulaeMble B KBaapaTypax.
VYpaBHEeHUs,  JONYCKAKOIUE  MOHWKECHHUS
NopsJIKa.




OO61ast Teopust TMHEHHBIX

g depeHIanbHbIX ypaBHeHUH. JInHeiHbIe
onHopoAHbIe MU depeHnanbHbIe YpaBHEHUS
N-ro nopsaka. CBoicTBa YaCTHBIX PEIIECHUN.
JIuneliHO-HEe3aBUCUMAas CUCTEMA PEILICHUH.
Onpenenurens Bponckoro. -
Ocrtporpaackoro. dyHaamMmeHTaIbHAs
cucreMa peuieHuil. Teopema o CTpyKType
o011ero penieHus TMHEHHOro 0OTHOPOIHOTO
YpaBHEHHUS

Heonnoponnsie JIMHEHHbBIE YpaBHEHHS.
Teopema o0 CcTpyKType OOIIEro pemeHwHs.
Metoa Bapuanuu MOCTOSHHBIX HaXO0XKJIEHUS
00LIEero penieHust IMHEHHOTO0 HEOJTHOPOAHOIO
ypaBHEHUS

Hroro:

30

4.3. Conep:xaHue NPpaKTUYECKUX 3aHATHH

udp
paszena,
TEMBbI
JUCILUITIINHBI

HaumenoBanue
paszaena, TeMbl
JUCIUILTHHEI

HaumenoBanue u coneprkaHue JEKIINHA

TpynoeMKocTsb,

qacChbl

CEMECTP, ®OPMA OBYYEHU A

0]0]0]
3 cem.

300
TceMm.

P1

Jughgpepenyuans-
Hble YPAGHEeHUs
nepeozo nopsioka

OO011ue NoHATUS TEOPUH
nuddepeHanbHbIX ypaBHEHUN. 3a1auH,
MPUBOASIINE K TU(PEepEeHITHATHEHOMY
ypaBHeHU10. [ToHsATHE MU PepeHraIb-HOro
ypaBHEHUsI, TI0JIe HANIPaBJICHUH, pEIICHUS,
UHTETpajbHbIC KPUBBIE, BEKTOPHOE T0JIE,
(hazoBbIe KpUBBHIE.

0,5

VYpaBHEHUS € pa3AeIAIOIIUMUCS
nepemeHHbIMU. [{uddepennmanbrble
YPaBHEHUs, CBOIAILIUECS K

¢ depeHINaTbHBIM YPAaBHEHUSM C
pa3aeNIOIUMHACS IEPEMEHHBIMHU.

OnHOpOaHBIE YpAaBHEHUS; YPABHEHUS,
MIPUBOJUMBIE K OJTHOPOJHBIM YPaBHEHUSIM.
KBaszuonnopoausie nuddepeHimanbHbe
YpaBHEHUSI.

0,5

JIuneliHbIe ypaBHEHHUs IIEPBOTO MOPSAKA.
CaolicTBa peleH JINHEHHOTO OHOPOJHOTIO
Y JIMHEWHOTO HEOJHOPOIHOTO

Qg QepeHIMaIbHOr0 ypaBHEHHUs. Y paBHEHUE
beprymm

VYpaBHeHUE B MOTHBIX JU(epeHIranax.
WHTerpupyrommii MHOXHUTENb.

0,5

YpaBHEHHUsI IEPBOTO MOPSAKA, HE
pa3pelIeHHbIE OTHOCUTEIBHO IPOM3BOIHOM.

0,5




Meron BBeneHuUs apamerpa. Y paBHEHUS
Jlarpanxa u Kiepo.

Oco0sie pemenus. MeToapl HaX0XKICHUS
0COOBIX PEIICHUH.

Hexkotopsie npuMeHeHust
nudepeHIHaTbHBIX YPaBHEHUH ITEPBOTO
nopsiaka. ['eoMeTpruecKue npuiIoKeHHs
mudepeHIaTbHBIX YPaBHEHUH. 2
[Tpumenenne quddepeHnnatbHbIX
ypaBHEHUH B (pU3MKe, XUMUHU, OMOJIOTHH,

HSKOHOMHUKE.
Pyoesxcnuvtit konmpono No 1 2
P2 Jlunetinvle Huddepenunanbaple  ypaBHEHHsS — BBICIIUX
ouggepernyuanvrol | TOPAAKOB. THIIBI ypaBHEHHH N-TO TOPSIIKa, 4 1
e ypagHeHus pemaemMple B KBajaparypax. YpaBHEHUS,

8bICUIUX NOPAOKOE | NOIMYCKAIOIIHe MOHKEHUS MOPSJIKA.
OO6m1ast Teopust TMHEHHBIX
muddepeHIManbHBIX ypaBHeHUH. JInHeliHbIe
OJIHOpO/IHbIE U (epeHInaIbHbIE YPABHEHUS
N-ro nopsiaka. CBOMCTBAa YaCTHBIX PELICHUN.
JInneliHO-He3aBUCUMAas CUCTEMA PEILICHUMN.
Omnpenenurens Bponckoro. @opmyna
JInyBuiia-OcTporpaackoro.
@yH/1aMEeHTalIbHAsI CUCTEMA PELICHUH. 4 2
Teopema o cTpyKType 00IIero pemeHus
JIMHEWHOT'O OAHOPOJIHOIO YPaBHEHUS
HeonHoponuble  nuHEiHBIE  ypaBHEHMS.
Teopema o cTpykType OOIIET0 peIIeHUs.
MeTton Bapualuy MOCTOSIHHBIX HaXOXJIECHUS
o01Iero penieHust TIMHEHHOT0 HEOTHOPOAHOTO
ypaBHEHUs

Pybescnvtit konmpons Ne2 (Konmponvnasn

paboma)

30 6

Hroro:

4.4. KouTposabHas padora
Y4eOHbIM TUIAaHOM JJIS OYHOM W 3a04HOM (opM OOydYeHHUs MPETyCMOTPEHO JBE
KOHTpOJIbHBIE pa0oThl. KouTposbHas padota Nel (Pybex 1), comeput 3amanust 1o
teMe «JluddepeHunanpuble ypaBHEHHs] NEPBOTO MOPSIIKA», KOHTpoJIbHas padora
Ne2 (PybGex 2) comepxut 3ananusa no teme «JluddepeHunanbapie ypaBHEHUs
BBICIIUX MOPsIIKOB». Kaxnas paboTa HOCUT UHIUBUAYATbHBIN XapakTep.

5. METOJIMYECKUE YKA3ZAHUS 1JIS1 OBYUAIOLIUXCS MO
OCBOEHMIO TUCHUMNIAHBI

[Ipuctymast & u3y4eHHI0 AUCIUIUTHHBI «J{uddepeHnuanpapie ypaBHEHUS,
HEOOXOJMMO TOBTOPUThH: OCHOBHBIE TOHSATHS Kypca MareMaTudecKuil aHaims3,



oco0eHHO TeMbl «JluddepeHnmanbHoe M HHTETpabHOE HCYHUCICHUS (YHKIIMU
OJIHOM NIEPEMEHHO.

Jnsa  ycmemHoro ocBoeHust Kypca «JluddepeHunanbHbie  ypaBHEHHS,
00s3aTeTbHO TOCEUICHUE JICKIUMHA ¢ MPaKTHUYECKUX 3aHATHH, peryisipHoe
KOHCIIEKTUPOBAaHME MaTepuaja BCeX JIEKUUH U ydacTHEe B OOCYKICHUHM PELICHHS
3aJ1a4y Ha MPAaKTUYECKUX 3aHATHUSAX.

[Ipy moaroroBke K MPAaKTHUECKUM 3aHATHUSM HEOOXOAMMO MpOpadoTaTh
TEOPETUUYECKUI MaTepua JUisl pellieHus ONpeIeICHHOro Buaa AuddepeHuaibHbIX
YPaBHEHMI; 3aTEM BBIIOJHUTH 3aJaHUs JJI1 CAMOCTOSITEIIbHOTO PEIICHUS MO TEME
NPEABIAYIIETO 3aHATUS; IIOCIE JTOTO H3Y4YUTh TEOPETUUYECKUI MaTepuall
OYEpEeHOTO MpakThdeckoro 3aHatus. lloaroroBka Hy>)KHA HE TOJBKO K
MPAaKTUYECKUM 3aHATHUSM, HO M K JekuusaMm. Ilepen odepenHoil Jekuuein
HEOOXOJMMO TOBTOPUTH MaTepuald NPEeNbLAYIIUX JEeKUUWA, TaKk Kak Marepuanl
HOBOH JIEKIIMM YaCTO OMUPAETCS Ha YK€ U3BECTHBIM MaTepHUal.

Cucremarnueckasl HOArOTOBKA K ayJUTOPHBIM 3aHITHSIM U aKTUBHOE Y4acTHE
B PacCMOTPEHUHM BOIIPOCOB, KaK Ha MPAKTHUYECKUX 3aHATUAX, TaK W HA JIEKIUAX
ABJIIETCSl 3QJI0OTOM  YCHEIIHOTO MPOXOXKIEHUA PYOEHKHBIX KOHTPOJIEH H
IIPOMEKYTOUYHBIX aTTeCTalui O TucuuIuimHe «uddepeHnuanbabie ypaBHEHUS.

JUIst TeKyllero KOHTPOJs  yCHEBAeMOCTH [JIsi OYHOM (OpMBI OOy4YeHHUS
UCIIOJIb3YETCSl OANIbHO-PEUTHHIOBAasE CHUCTEMA KOHTPOJISI M OLICHKHM aKTUBHOCTH
0o0y4aeMbIX, YTO CHOCOOCTBYET Jy4ylIEMY OCBOEHHUIO MaTepuana U IOJIyYECHUIO
BBICOKOM OLIEHKH 110 PE3YJIbTATaM OCBOEHUS JUCLHUIIIINHBI.

BrinonHeHne camMocTosITeNbHOM paboThl 1Jii OYHOM M 3a04HOM (dopMm
oOyuyeHusl MOApPa3yMEBAET CaMOCTOSITEIbHOE U3YUYEHUE pa3JesioB TUCIUILINHBI,
HOJIFOTOBKY K HPAKTUUYECKUM 3aHATHSIM U pPyOEXKHBIM KOHTPOJSIM, BBIIIOJIHEHUE
KOHTPOJIbHBIX paboT, MOATOTOBKY K SK3aMEHY.

PexoMenayemasi TPyA0€MKOCTb CAMOCTOSITEILHOM padoThI PEICTABJICHA B

Tadauue
Pexomennyemas
HaunmeHnoBaHMe BUa CaMOCTOSATENIEHOW PabOThI TPYAOEMKOCTbh, aKaJl. yac
I I 11 Vil
CeMeCTp | ceMecTp
8]0]0) 300
VYray6neHHoe u3ydeHne pasiesioB, TeM JEKIIMOHHOTO Kypca! - - - 43
JTuHelHbIe MU pepeHnanbHble YpaBHEHMS;
JMHEWHBIE cucTeMbl AU depeHnanbHbIX YpaBHEHU;
YCTOMYHMBOCTb JINHEWHBIX CHUCTEM.
[TonroToBKa K MPaKTHYECKUM 3aHATHUAM (110 2 4. Ha KaX0€ - - - 6
3aHSATHE)
[TonroToBka K pyOeKHBIM KOHTPOJISIM - - 3 -
IloaroroBka K 3K3aMeHy - - 27 27
BeinonHenue KOHTPOJIbHON PabOTHI - - 18 18
[ToaroroBka KypcoBoit paboThI - - - -
Hroro: - - 48 94




2. bank 3aganuii kK pyoesxxabiM KOHTposisiM Nel, No2 (st ODO).

6. ®OHJ] OLIEHOYHBIX CPEJICTB
JUISI ATTECTALIMY MO JUCHMILIAHE

6.1. [lepeueHb OLIEHOYHBIX CPEICTB
1. bannpHO-pEUTUHIOBAs CUCTEMAa KOHTPOJIA U OLICHKU aKaJeMUYE€CKOW aKTUBHOCTH
oOyuJaromuxcs st O4HON (GOPMbI 00yUECHHS.

3. [TepedyeHn BOMPOCOB K DK3aMEHY.
4. KoutposbHas padorta nis 3P0, pyoexknbie KoHTpoau st ODO.

6.2. Cucrema 6a/1JIbHO-PEHTHHIOBOI OLIEHKH

padoThI 00y4aOIIUXCH MO TUCIHUILINHE

Ne | Hammenosauue | Conep:xanue
Ounasi popma o0yuenusi 1(2) cemectp
1 | Pacnpenenenue Pacnpenenenue 6amios
OarToB 3a . PyOesxHbrit
Py0esxHbrit
CEMECTPBI 10 KOHTpPOJIb Ne2
o Bun Pabora Ha KOHTpOJb Nel
BUAaM y4eOHOM . [Tocemenn (Ned) Ok3ame
yaeOHOI . MPaKTUIECKUX (Ne3)
paboTHI, CPOKH € JISKITHit (ToMarHssA H
. paboThI: 3aHATHAX (KOHTpONBHAS
ca4n yaeOHoH KOHTPOJIbHAS
pabota)
paboTsI paboTa)
(moBoasATCA 10
cBe/IeHHsI 5
QJTbHAS
00y4aromuxcst e Jo 15 Jlo 13 Jlo 21 Jlo 21 Jlo 30
Ha NEePBOM Tt '
yuyeOHOM
3aHSATHH) Ha 14 nenene
Ha 10-# A
B ciyuae
MPAaKTHYECKOM
HECBOEBPEMEH
3aHITHH, .
HOH cIa4u
B ciiyuae o
JoMalrHei
HECBOEBPEMEHHO .
. KOHTPOJIbHOU
i caaun
N paboTel, OHA
KOHTPOJIbHOM
OLICHHUBAETCS
paboThl, OHA
or 0 1o 17
OLICHUBAETCS OT
6aoB (B
0 mo 17 6amnos
., | 13mpakTHueck clIydae cjauu
[Ipumeuan | 15 nexuumit N (B cimygae cnaun
nX 3aHATHH 1O Ha OJIHY
ust: no 1 6amty Ha OJIHY HEIEI0
1 6amty HEJISJTIO TTO3KE
TO3XKe
YCTaHOBIICHHO
YCTaHOBJICHHOTO
TO CpOKa) U OT
cpoka) u ot 0 10
0mo 11
11 6anmnos (B
6asu1oB (B
cilydae cauu Ha
cllydae crjauu
JIBE HEJIENN
Ha JIBe HEJeITH
MO3Ke
o3Ke
YCTaHOBJIEHHOTO
YCTaHOBIIEHHO
CpOKa).
TO CPOKa).
2 | Kpurepuii nepecuera 6amnoB | 60 1 MeHee 0alIOB — HEYIOBIIETBOPHUTEINIHHO;

B TPaAMIIMOHHYIO OLICHKY I10
uroram pa60TLI B CEMCCTPE U

3a4€Ta

61...73 — ynoBIETBOPUTEIBHO;

74... 90 — xopo1o;
91...100 — oTa4yHO
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Kpurepun nomycka k
MPOMEKYTOUHOHN aTTecTalu,
BO3MOKHOCTH MOJTYYEHUS
ABTOMAaTHYECKOI0 3a4eTa
(3K3aMEHAIMOHHON OLIEHKH)
MO0 JUCLUILIUHE,
BO3MOHOCTb MOJTY4YEHUS
OOHYCHBIX 0aylIOB

Jis fmomycka K IIPOMEXYTOYHOH aTTeCTalld MO AWUCHUIUIMHE 3a
ceMecTp, 00yJaroIuics JODKeH HabpaTh 10 UTOraM TEKYILEro U pyOexXHOTro
KOHTpoJiei He MeHee 51 Oanna. B ciydae ecnu oOyuatomuiics Habpan MeHee
51 Gasuta, TO K aTTECTALMOHHBIM MCIIBITAHUSM OH HE JIOITyCKaeTcsl.

Jdnst  momyueHuss — dk3aMeHa ~ 0e3  TNPOBEINCHUS  HPOLEAYPHI
MIPOMEXXYTOYHOHM aTTecTanuu oOydaromieMycss HeoOXOIMMO HabpaTh B XOe
TEKYIIEro U pyOeXHBIX KOHTpoJiel He MeHee 61 Oamta. B atom ciydae uror
0aJUTbHOW  OIICHKW, IMONydaeMoH OOyJarolmuMcs, ONpeAessieTcs o
KOJIMYeCTBY 0OayuioB, HaOpaHHBIX MM B XOJ€ TEKYIIETO M PYOEKHBIX
koHTponei. [Ipn 3TOM, Ha ycMOTpeHHE NpenoaaBaTels, OalnbHas OLECHKa
oOydJaromerocs MOXXeT  OBITH ~ MOBBIOIEHA 33  CYET  IOJyYCHHSA
JOTIOJTHUTENBHBIX OAJJIOB 3a aKaJIEMHIECKYIO aKTHBHOCTb.

OOyyaromuiics, HWMEIOIMH TpaBO Ha IOJy4YeHHE OLEHKH 0e3
MIPOBEJCHUS TPOLIEYPHl IPOMEXYTOYHOH aTTECTallMK, MOXKET IOBBICUTH €€
IyTeM cOadd aTTeCTAallMOHHOTO HCHBITaHMsA. B ciaydae mnomyuyeHus
o0ydJaromuMcs Ha aTTecTalMOHHOM HchblTanud (0 OanaoB uTor OayibHOU
OLICHKH TI0 TUCLUIIJIMHE HE CHIKAETCS.

3a aKkaJeMUYECKYl0 aKTUBHOCTH B XOJIe¢ OCBOCHUS IHMCIHIUINHEI,
y4acTie B y4eOHOW, Hay9IHO-HCCIIEIOBATCILCKON, CIIOPTUBHOHN, KYJIBTYypHO-
TBOPYECKOM M OOIIECTBEHHOH NEATENLHOCTH OOydaromeMmycst MOTYT OBITh
HAuYUCICHBl  JOMOJHUTEIbHBIE  Oammsl.  MaKCHManbHOE  KOJHYECTBO
JOTIOJTHUTENBHBIX OANJIOB 3a aKaJleMHIECKYI0 aKTHBHOCTH cocTasisieT 30.
OCHOBaHHUEM IS TIOJTYYCHHUS TOTIOJTHATEIBHBIX OaJUIOB SBIISIOTCS:
- BBINIOJIHEHHE JOTIOJHHUTENBHBIX 3aJaHUH 10 JUCIHUIUIMHE JOIOJIHUTEIbHBIC
0aJuIbl HAUMCIISIOTCS TIPETIOIaBaTelIeM;
- ydacThe B TEUEHHE ceMecTpa B y4eOHON, HaydHO-HCCIeI0BaTeNIbCKOH,
CIIOPTHBHOM, KYJIFTYPHO-TBOPYECKOW 1 001ecTBeHHOH aesiTenapHocTH KI'Y.

DopMBI U BUABI Y4eOHOM
paboTHI ISl HEYCIIEBAIOIINX
(BOCCTaHOBUBIIIMXCS HA
Kypce o0ydeHust)
oOygaromuxcs s
TOJTy4eHHS HETOCTAIOIIIX
0aJJTOB B KOHIIE ceMecTpa

B cnyuae ecnu k mpoMexyTOYHOW aTTectanuu (dK3aMeHy) HaOpaHa
cymma mMenee 51 6amna, o0ydaronemMycss HeOOX0JUMO HaOpaTh HEJIOCTAIOIICE
KOJIMYECTBO GaJ'IJ'IOB 3a CYCT BBIIIOJHCHUA JOIIOJHHUTCIbHBIX 3a/:[aH1/1171, pa(e]
KOHIIA TIOCTIeIHeH (3a4eTHO) HeJlenu ceMecTpa.

JIukBHUOalUsl aKaJEeMUYECKUX 3aJOJDKCHHOCTEH, BO3HHUKIIUX H3-3a
pasHOCTH B Y4YeOHBIX IUIAHAX TMPH MEPEBOJC WIU BOCCTAHOBIICHUH,
MIPOBOUTCS MyTEM BBITIOJIHEHUS AOTIOJHUTENBHBIX 33aHuii, Gopma u 00beM

KOTOPBIX ONPCACIACTCS NMPCTI0AaBATCIICM.

6.3. IIpoueaypa oneHMBaHUA Pe3yJbTATOB OCBOECHUSI JUCITUIIIHHBI

PyOexxHble KOHTpPOJM TPOBOJATCA B (QopMe KOHTpOJibHBIX pador. I[lo
pe3yabTaTaM KOHTPOJIbHOW paOOThl BBICTABIISIOTCSA Oalljibl 32 PyOEKHBIM KOHTPOJb
(cm. myHKT 6.2). KoHnTponbHasa padorta Nel (pyOexHbiii koHTposib Nel) comepxut
3amayn 1o temMe 1 u 2, myHkta 4.1 maHHOW pabouel MpoOrpaMMmbl, PyOEIKHBIH
KoHTpoJib Ne2 (o Teme 4). [lepen mpoBeeHUEM KaKIOTO PYOEKHOTO KOHTPOJIS
mpernojiaBaresib  mpopadaTbiBaeT ¢  OOYYAIOIIMMHCS  OCHOBHOM  Marepual
COOTBETCTBYIOIIUX PA3ACIIOB JUCIUIUIMHBI B (popMe KpaTKOW JIEKIUU-IUCKYCCHUHU.
Tekymuil KOHTPOJIb OCYIIECTBIACTCS B BHUJE KOHTPOJS MOCEIICHUS JIEKIUN |
OLICHUBAsI aKTUBHOCTH CTYJI€HTA HA IPAKTUUYECKUX 3aHITHUSAX.

DK3aMeH MPOBOAUTCS B TPaJUIIMOHHOW (Popme mo Ouneram. B Ounere nBa
TEOPETUYECKUX BOIMpoca M JBa mnpumepa. Kaxaplii mNpaBWIBHO W  TOJHO
W3JIOKEHHBIA TEOPETUYECKUM BOMPOC OICGHUBAeTCs B 7 OaljioB, KaKIbIid
MPaBWIbHBIA U JIOCTAaTOYHO OOOCHOBAHHBIM OTBET B pEIICHUM 3a7ay - § OajlioB.
Bpewmsi, orBouMoe oOydaronieMycsi Ha dK3aMEHAIIMOHHBIN OuieT, cocramiser 1,5
aCTPOHOMHUYECKOTO Yaca.

Pe3ynbTaThl TEKyIIEro KOHTPOJS YCIIEBAEMOCTH M JK3aMEHa 3aHOCSTCS
npenojaBaTelieM B JK3aMEHAIIMOHHYI0  BEIOMOCTb, KOTOpas cJaercs B
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OpraHU3aIMOHHBIA OT/Ie] WHCTHTYTa B JIeHb 9K3aMEHA, a TaK)Ke BBICTABIIAIOTCS B
3a4ETHYIO KHIDKKY 00Yy4aromerocs.

6.4 TIpuMepbl OIEHOYHBIX CPEACTB /I PYOeKHBIX KOHTpoOJel m
IK3aMeHa.

[IpumepHas TemaTHKa MO UCHOJIb3YeMbIM (hopMaM KOHTPOJIS:

Py6e:xHbIii KOHTPOJIb Ne 1 (KOHTpOsILHAsI padoTa Ne 1)
Bapuant Ne 0
1. Penmts nuddepeHumansHble ypaBHEHHUS:

a) (3x*y® +4xy —2)dx+(3x*y? +2x* + y)dy = 0;
b) y'=(4x+y-1)%
c) (X*+2xy)dx+ xydy = 0;

d) xy'+1=¢’;
dx t—xv1+t?
e —=- N0
dt  tJ1+t2

2. Bo ckomnbko BpeMeHH Teno, Harperoe mo 110 rpamycoB, oxiamuTcs 10 25 TpaaycoB B KOMHATE C
temmeparypoit 10 rpaxycos, ecnu 10 60 rpagycoB oHo oxnaxnaercs 3a 20 munyt. (Ilo 3akony HeroTona
CKOPOCTb OXJIXK/ICHHSI TeJ1a PONOPIHUOHATIbHA PA3HOCTH MEXIy TeMIIEpaTypaMu Teja U CPeJibl).

Py6exubiii KOHTPOIb Ne 2(KOHTpoJIbHasI pagoTa Ne 2)

Bapuant Ne 0

1. Pemmuts 3anauy Komu y4 — yay” =1 y(O) =1 y,(O) = \/E
2. Pemuts 3amauy Komm y3y” =1 y(2) =1, y’(2) =0.

Bomnpocs! k 3k3ameny no aucuuminge " {uppepenunansbupie ypapHenus' (3 cemecrtp

111 0YHOW (popMBI 00yUeHHsI M 7 ceMecTp IJIsl 32049HOi GopMBbI 00yUeHUsI)

(bunem codepaicum 00uH meopemuyecKuil u 08a NPAKMUYECKUX 3A0AHUSL)
OcHoBHbIC TIOHATUSI Teopuu AuddepeHIInaTbHbIX ypaBHEHUU. 3agadu, MPUBOJIAIINE K
nuddepeHnanbHbIM ypaBHEHUSIM. Teopema CyIecTBOBAaHUSI U €IMHCTBEHHOCTH PEIICHUS
muddepeHunanbHOro ypaBHeHus (0€3 10Ka3aTellbCTBa).

KauectBennass Teopus muddepeHImanbHbIX ypaBHEHUN TMEpBOTO Tmopsiaka. Merton
W30KJIMH.

VYpaBHeHus C pasfesstonmMucsa nepeMeHHbiMU. [Ipocteitime auddepeHmanbHbe
YpaBHEHHUS], KOTOPbIE MPUBOJATCS K YPAaBHEHHUSIM C PA3ACISIOMIMMUCS TEPEMEHHBIMHU.
VYpaBHEHUs,  ONHOPOIHBIE  OTHOCHUTENBHO  mepeMeHHbIX. [Ipocreimme  THMbI
mudepeHnanbHbIX YpaBHEHUN, KOTOPBIE MPUBOASTCS K OJHOPOJIHBIM YPaBHEHUSM.
KBazuognopoausie auddepeHimanbHbie ypaBHEHUS.

Jluneiinpie nuddepeHimanbuble ypaBHEHHs TepBoro Tmopsiaka. CrnocoObl OTHICKaHUS
pelIeHU JIMHEWUHBIX HEOHOPOIHBIX YpaBHEHUN (TpHU criocoba).

VYpaBaenue bepHysuim, pa3audHbie CIOCOOBI €70 PEIICHUS.

VYpaBHeHus B nodaHbIX Auddepenmanax. MHTerpupyommuil MHOKNATEb.
Juddepenunanbuble ypaBHEHUs, HEpa3pEIICHHbIE OTHOCUTEIBHO MPOU3BOIHOM.
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9. Ocobble TOUukH M 0coOble pemieHus: auddepeHuaIbHoro ypaBHeHuUs. OpToroHajabHbIE
TPaCKTOPHH.
10. YpaBHEHUS BBICHIMX MOPSIIKOB, TOMYCKAIOIINE TOHMKCHHUE TIOPSIIKA.

6.5 ®OHJL OUEHOYHBIX CPEJACTB
[lonuprii OGaHk 3amaHuil JUISL  TEKYLIEro, pyOEeXHBIX KOHTPOJEH U
IIPOMEKYTOUYHOM aTTECTAlMM MO JUCLUIUIMHE, IO0Ka3aTelu, KPUTEPHUH, IIKAJIbI
OLICHMBAHUS  KOMIICTCHUNH, METOAWYECKHE  MAaTepHalbl,  ONPEACIIIOIINE
IpoLEAYpbl OLIEHWBAHUSA OOpa30BATENIbHBIX PE3YyJbTaTOB, IMPHUBEAEHBI B Y4eOHO-
METOINYECKOM KOMIUIEKCE TACHUTIIINHEI.

7. OCHOBHASA U JTONNOJIHUTEJIBHAS YYEBHASA JIMTEPATYPA

7.1.0cHOBHAas JuTEPaATypa
1. OObikHOBeHHbIE U PepeHanbable ypaBHeHus. IIpaktukym - M.:HUILL
NH®PA-M, 2016. - 432 c.: 60x90 1/16. - (Briciiee oOpa3zoBanue: bakanaBpuar)
ISBN 978-5-16-011973-1 http://znanium.com/catalog/product/549273

2. OObIKHOBEHHBIE AU(PPEepeHIIMaTbHbBIE YPABHEHUS U CUCTEMBI: YUeOHOe
mocoobme /  JlwtBum  J.b., Menmemxko C.B., Mamaes U.N. -
CrasponoJb: CepBHCIIKOIIA, 2017. - 76 c..

http://znanium.com/catalog/product/976476
3. Omnbcronbir  JI.D. OObikHOBeHHBIE U PepeHIIMATbHbIE YPAaBHEHHUS:
(Yuebnuk s By30B)/ JI.O. Onberonsil. - Cankr-IlerepOypr: Jlans, 2002. - 220 c.

7.2. lonoJiHUTE/ILHAS JINTEPATypa
1. Jludbdepennmanbubie ypaBHeHHs B mnpuioxkeHusx / B. B. AmMenbkuH. -

Mocksa: Hayka, 1987. - 158, [2] c.: uiL.

2. Kucenes, J[.M. DnemeHTHl TeOpHH OOBIKHOBEHHBIX Iu((epeHInaIbHbIX
ypaBHeHuil [DnexktponHbid pecype] / .M. Kucenes. - M.: MI'ABT, 2001. -
39 c. - Pexxum noctyna: http://znanium.com/catalog.php?bookinfo=522813

8. YHUEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBHON PABOTHI OBYUYAIOIIUXCSI

1. quddepennmansubie ypaBHeHHs /| YUeOHO-METOINYECKOE PYKOBOJICTBO IS
CaMOCTOSITENIbHOM paboThl cTyneHToB 2 Kypca. — Kypran, 1998. - /CocraBunu
["aBpunbuuk M.B. u ap. — 48c.

2. Nuddepennmanbubie ypaBHCHUS U YPaBHEHUS C YACTHBIMU MTPOU3BOHBIMU

| YaeOHO-MeTOIMYeCKHe YKa3aHHs I MPOBEACHHS MPAKTHUYCCKUX 3aHATHH U

OpraHu3aIlik CaMOCTOSTEeIbHON paboThl cTyaeHTtoB. — Kypran, 2009. - /

CocraBwm Muxaienko T.H., Apanosa JL.IO. - 44 c.
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http://znanium.com/catalog/product/976476

1. AHTEPHET PECYPCHI HEOBXOJIUMBIE JJISI OCBOEHUS
T CTUTLIAHBI

HNuTepHeT-pecype KpaTkoe onucanue

[Topran siBisieTCS COCTAaBHOM 4acThIO
dbenepanpHoro noptana "Poccuiickoe
obpazoBanue". CoaepKuT pecypchl U
CCBUIKHM Ha PECypChl IO €CTECTBEHHO-
HAayYHBIM JUCIUIINHAM ((H3HKa,
MaTeMaTuKa, XUMUs U OMOJIOTHS).

http://en.edu.ru/

®enepanbHbi nopran «Poccuiickoe

http://www.edu.ru/
00pa3oBaHUE)

Caitt MOCKOBCKOTO roCyJ1apCTBEHHOTO

http://www.msu.ru yauBepcutera M. M.B. JlomoHOCOBa

10. AH®OPMAILIMOHHBIE TEXHOJIOI'MHU, ITPOI'PAMMHOE
OBECIIEYEHHUE U UTHO®OPMAILIMOHHBIE CITPABOYHBIE CUCTEMBbI
1. OBC «Jlaup»

2. OBC «KoHCynbTaHT CTYICHTa»
3. OBC «Znanium.comy
4. «["apaHT)» - CIIpaBOYHO-TIPABOBAs CHCTEMaA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCIUIIJIMHBI
MarepuanbHO- TEXHUYECKOE OOECHeYeHUE IO peaju3allHd JIUCHUILTUHBI
ocyuiecTBisiercsi B cooTBercTBUM ¢ TpeboBanuss @PI'OC BO mno pgaHHOM
o0pa3oBaTeabHOI MpOorpaMMme.

12. JJIA CTYAEHTOB, OBYUHAIOLIUXCA C
HUCITIOJIB3OBAHUEM JUCTAHIIMOHHBIX
OBPA3OBATEJIbHBIX TEXHOJIOTI' UM

[Ipy uCnoyib30BaHUM  AJNEKTPOHHOIO  OOYYEHUS U JIUCTAaHUMOHHBIX
oOpazoBarenbHbIX TexHoNorui (manee D0 u JIOT) 3aHATHA TOJHOCTHIO WIH
YaCTUYHO MPOBOAATCSA B pexuMe oHjaiiH. O0beM AMCHUIUIMHBI U paclpeiesieHue
Harpy3kd 1o Bugam paboT coorBeTcTByeT 1. 4.1. Pacnpenenenue O6amos
COOTBETCTBYET I1.6.2 1100 MOXKET OBITh WU3MEHEHO B COOTBETCTBUM C PEUICHHEM
kadenpel, B cnydae nepexoga Ha D0 u JIOT B mpouecce oOydenusi. Permenue
Kadenpsl 00 HCHONB3YEeMBIX TEXHOJIOTHUAX M CHCTEME OLICHUBAHUS JOCTHKEHUI
oOy4JaronmMxcss NPUHUMAETCSl C Y4YeTOM MHEHHUS BeIyIIero IpernojaBareiis Hu
JIOBOJIUTCA JIO CBEACHUS O0YyYaArOIINXCS
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[MPMJIOXXEHME 1

AHHOTALUSA

K paboueil mporpamme JUCHUIUIMHBI «u(depeHnuanbHble YpaBHEHUsD)
o0pa3oBaTeIbHOM MPOrpaMMBbl BBICIIETO 00pa30BaHus — IPOrpaMMbl OakajaBpuara.

44.03.05 — Ileparornueckoe oopazoBanue (¢ AByMsi npoGuIsiMu MOJATOTOBKH)
Hampasnennocts: MaTemaTuka U (pu3uKa
TpynoemkocTs muctmminabl: 3 3a4.e1.(108 akangemuueckux vaca)
Cemectpsr: 3 — ODO, 7 — 300
Popma NpOMEKYTOUHOM aTTECTALUN — DK3aMEH
Conep:xxanmne QM CIUATIAHBI
OCHOBHBIE TOJIOKEHUS TeOpUH U PepeHInaNbHBIX YPaBHEHUH NIEPBOTO MOPSIKA,

nuddepeHnranbuble ypaBHEHUS BBICHIUX TOPSAIKOB, CUCTEMbI TU(PepeHIaTIbHbIX
ypaBHEHUH U UX MPUIOKECHUS.
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