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1 leab AUCUUIIAHBI.

B pesynbrate OCBOEHHS MaHHON IUCHMIUIMHBI Yy OOy4alomierocs IOJDKHBI OBITh

c(opMHpPOBAaHbI KOMIIETEHIIMM OCHOBHOM MpodeccHoHanbHOM 00pa30BaTeNbHONW MPOrpaMMbl
OakanaBpuarta (nanee - OIIOII):

OIIK-1.

ConepmaHI/Ie KOMIICTCHIIMI KaK IIAaHUPYEMBIX PE3YJIBTAaTOB 06y‘leHI/IH 10 JUCHHUIIIIMHE

cM. Tabiunel 1 u 2.

1.1 ®opMupyemMble KOMIETEHIMH
Tabmuua 1 - @opMupyemble TUCHUIITTHON KOMIIETEHLIUU

HaumenoBanue Buaa
KOMIIETCHILINU
(VHUBepcanvHas,
obwenpogeccuonanvras,
npogheccuonanvras)

HanmMeHoBaHue kareropuu
(TpyTIIIBI) KOMITETEHITHIA

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHN

obwenpocgheccuonanvHas

TeopeTuueckue u
MPaKTUYECKHUE OCHOBBI
npohecCHOHANBHOM
JESTETHHOCTH

OIIK-1. Cocob6eH npUMEeHSITh
(dbyHIaMeHTalIbHbIE 3HAHUSI, T0JIyYCHHBIC B
o0jacTu MaTeMaTHYeCKUX U (WJIH)
€CTECTBEHHBIX HayK, M UCIIOJIb30BaTh UX B
po(hecCHOHATLHON A TEIIBHOCTH

1.2 UHauKaTOpPBI T0CTHKEHUS KOMIETEHIH
Tabnuua 2 — MHAUKATOPBI JOCTHXKEHHSI KOMIETEHIUH, (hopMUpyeMble TUCIUIUTMHOM

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMH

NuaukaTtopsl JOCTUKEHUSA
komnerennun no OITOIT

JUCIUIUIMHEL ¥ TTPAKTHKH,
dhopmupyrone komnerennuo OIOI

OIIK-1. Cnocoben
PUMEHSTh
(byHIaMeHTalbHbIE 3HAHUS,
MOJIyYEHHBIE B 00JaCTH
MaTeMaTHYECKHUX U (W)
€CTEeCTBEHHBIX HayK, U
HCIIOJIb30BaTh UX B
npodeccnoHanbHOM
JeSITEIbHOCTH

1.1 ctporo oka3biBaeT
MaTeMaTHYeCKHe
YTBEPKACHHSI, OCHOBHIBASICh
Ha aKkTax v KOHIETIIHIX
Teopuil B o0nacTu
MaTeMaTHICCKUX U
€CTECTBCHHBIX HayK, BBIJICIISIS
TJIaBHBIE CMBICIIOBBIE
aCTEKThI B OKA3aTEIbCTBAX;
1.2 Pemaer npakTuueckue
3aJla4il Ha OCHOBE
(byHIaMEHTATbHBIX 3HAHWI B
00JIaCTH MaTEMAaTUYECKHUX H
€CTECTBEHHBIX HAyK

1.3 Pemaer
npogecCuoHaAIBHBIC 33/1a41 B
HCCIIeIOBATENbCKON 1
MIPUKIIATHON JIeATEIbHOCTH,
WCII0Jb3Ysl OCHOBBI
COBPEMEHHBIX
MaTeMaTHYECKUX TEOPUI

b1.0.10 MaTemaTuueckuii aHaiu3
b1.0.11 Anre6pa u reomeTpus
b1.0.14 Teopus BeposiTHOCTEH 1
MaTeMaTH4yecKas CTATUCTHKA
b1.0.17 Teopus urp u uccienoBaHue
onepauui

b1.0.20 ®usznka

b1.0.21 Iuddepenuunansuole
ypaBHEHUS

b1.0.01 (V) Texnomoruyeckas
(IPOEKTHO-TEXHOJIOTHYECKasT )
MPaKTHKA

b3.01(1) IToaroroBka k mpouemype
3aIUTHI ¥ 3aIIUTa BBIITYCKHON
KBaJIM(UKAIMOHHON PabOThI
O®T/1.01 BripaBHuBaromuii Kypc
MaTeMaTHKH

OT/I.03 BripaBHUBaOMINHA KYypC
nH(GOPMATHKH




1.3 3nanus, ymeHusi, HaBbIKU (3YB) no qucnuninne

Tabnuua 3 — 3Hanus1, yMeHUA, HABBIKU, (OPMHUPYEMBbIE AUCIUTUITHHON

Kon 1 Ha3Banue
KOMIICTCHIINN

NuaukaTopsl JOCTUKEHUS
KOMIIETeHIINH, 3aKPETJICHHBIE
3a JUCHUINIMHOMN

3HaHuA, yMeHus, HaBbIkU (3YB),
(dbopMupyeMble TUCIUTUTUHON

OIIK-1 Cniocoben
MPUMEHSITD
byH1aMeHTalbHbIE
3HaHUs, IOJTyYeHHbBIC B
obnacTu
MaTeMaTHU4eCKUX U (UIJIH)
€CTECTBCHHBIX HAYK, U
HCIIOJIb30BaTh UX B
poQeCCuOHAIIBHON
JIESITEIIbHOCTH.

1.1 cTporo nokaseiBaeT
MaTeMaTH4eCKHe
YTBEPKICHHSI, OCHOBBIBASICh
Ha dakTax v KOHIEIIIUIX
Teopuil B ob1acTu
MaTEeMaTHYECKHUX U
€CTECTBCHHBIX HayK,
BBIJICTISIS TJIAaBHBIC
CMBICJIOBBIC aCTICKTHI B
J0Ka3aTeNIbCTBAX;

1.2 Pemaet npakTu4yeckue
3aJla4il Ha OCHOBE
(byHIaMEHTaTbHBIX 3HAHHIA
B 00JIaCTH MaTeMaTHIECKHIX
1 €CTECTBEHHBIX HAyK

1.3 Pemaer
npo¢ecCuOHAIbHBIC 3a/1a41
B HCCJIEIOBATENbCKON 1
MIPUKIIATHOM JIeATENbHOCTH,
UCIIOJIB3YsI OCHOBBI
COBPEMEHHBIX
MaTeMaTHYeCKUX TEOPHid

3HaTh:

—  OCHOBHbIC (DaKThl, KOHIEMIUA ¥ TPHUHIUIIBI
Teopuu quddepeHInanbHbIX YpaBHEHUH.
Ymersn:

— TpPaMOTHO IIOJIb30BATHCS SI3BIKOM TEOPUH
nuddepeHInaIbHbIX YPaBHEHU,

— CTpOro  JIOKa3blBaTh MaTeMaTHYECKHe
yTIBepXkKIeHHus: Teopur JuddepeHnnanbHbIX
yYpaBHEHHH, BBIJENSS TJIAaBHBIE CMBICIOBBIC
aCIIEKTHI B JIOKA3aTEIbCTBAX;

— TPUMEHSATH 3HAHHSA TEOpHH
mdpepeHITraIbHbIX ypaBHEHUi TUTSE
peLIeHNns MPAKTHYECKHUX 3a1ad.

Baaners:

— CIIOCOOHOCTBIO pemars
npo¢ecCHOHaIBHBIE 3amaun B
HUCCIEN0OBATEILCKOM " MIPUKIAIHON
JEATENIbHOCTH, HCIONb3ysl OCHOBBI TEOPHHU

nuddepeHnanbHbIX YpaBHEHHU.

2 O0bEM M TPYI0EMKOCTD JUCHMILIMHBI 110 BUIaM YUYeOHbIX 3aHSTHIA.

DopMBbI IPOMEKYTOUYHOM ATTECTALUM.
Ta6muma 4 — O6beM U TPYJI0EMKOCTh JUCITUTIIMHBI 110 BUAM yIeOHBIX 3aHATHH

. O0BEéM uacoB no popmam
OO0miast TpyTI0EMKOCTh W BUJIBI yUeOHOU paOOThI 10 TUCIIUIUINHE, Y-
MPOBOJIMMEIE B pa3HBIX (hopmax 090 0300 300
1 O6miast TpyT0EMKOCTh AUCIIUTUIAHE 180
2 KonrakTHas padoTa oOydaromuxcs ¢ npernojaasateneM (10 BUIAM 62
y4eOHBIX 3aHATHH) (BCErO)
AynuropHas padota (Bcero): 62
B TOM YHCIIE:
JIEKIUU 30
MPAKTUYCCKUE 3aHATHSI, CEMUHAPBI 32
B HHTEPAKTUBHOH opme
B DJIGKTPOHHOM (hopme
3 CamocTosTenpHas paboTa 00yJaronuxcs (Bcero) 82
4 llpomexkyTouHasi arTecTalus OOydaroerocss W 00BbEM YacoB, | DxzameH
BBIJICJICHHBIH Ha TPOMEKYTOYHYIO aTTECTAIUIO:




-3
ceMecTp
(36
JacoB)

3. YueOHO-TeMaTH4YeCKHI IJIAH U CO/IePsKaHue TUCHMILTHHBI.

3.1 Y4yeOHO-TeMaTH4YeCKHUIl IJIaH
Tabnuua 5 - YueGHO-TeMaTHUeCcKui 1i1aH 04HOM (opMbl 00yUeHHS

- 061112}.51 TpynoeMkocTh 3aHATHH (Yac.) ®opMeI
E TPy nOEM AyauTOpH. K{ﬁ{‘%”éﬁ;"n
= Paznenbl 1 TeMbl AUCHUTIIIAHBI KOCTb 3aHATHS CPC TIPOMEIKYTOUHO
é} 110 3aHATHUAM (66320 JIEKI. MPaKT. ¥ aTTecTanuu
2 uac.) yCIIEeBa€MOCTH
2
1. ObwixkHnosenmbvie 70 16 16 38 KonrposbHas
ougppepenyuanvivie ypasHeHus. pabora Nel,2
nepeozo nopsaoka. 3adaua Kowu. Wunusunyans
1.1 OcHOBHBIE TIOHATHS H 14 2 4 8 Hoe
OTIpEICIICHHSI. AloMattitee
3a/1aH1Ee
1.2. Teopema o cyImecTBOBaHUH U 16 4 2 10
€IMHCTBEHHOCTH PEUICHUS 3a1au1
Ko 11 ypaBHEHHsI IEPBOTO
MOPsJIKa, Pa3peIIcHHOTO
OTHOCHUTEJIHHO MPOU3BOTHOM.
1.3. YpaBHeHus IepBOro NOpsAKa. 40 10 10 20
2. ObvikHOBEHHbIE 74 18 18 38
oughghepernyuanvHvle ypasHeHus
svicuieco nopsoka. Cucmemul
oughgheperyuanbHbIX ypasHeHuil
2.1. Tuddepennunanbubie ypaBHEHUs | 22 4 4 14 KonrponsHas
BBICIIIETO  IIOPsAJKa, JIOIIYCKAaroIlue pabora Ne3
UHTETPUPOBAHKE u MOHIKEHUE
TOPSIIIKA.
2.2. Jluneitnpie aubdepeHuuanpHpie | 28 4 6 18 KonTponbHas
YpaBHEHHUS MOPsAKA N. pabora Ne4
2.3. Cucrembl OOBIKHOBEHHBIX | 24 6 6 12
JuddepeHInaNbHbIX YPaBHEHH.
[IpoMexxyTouHast aTTecTalus IK3aMeH 36 IK3aAMEH
Bcero: | 180 30 32 82

3.2. Coaep:xaHue 3aHATHH 110 BUJAM y4eOHOI padoThI
Tabmuna 6 — ConeprkaHue TUCITUTUTHHBI

No Haumenoanue pasznena,
ConeprxkaHue 3aHATHS
n/m TEMBI JUCIIUATLIHEI
Cooeporcanue n1eKyuonHo20 Kypca
1 OObIKHOBEHHBIE [Ipumepsl  BO3HHKHOBEHUS auddepeHITHANbHBIX  YPaBHCHHMH.
llﬂ(l)(l)epeﬂlll/laﬂbﬂble OCHOBHBIE TIOHATHA U OIpEaACIICHUA. ypaBHeHI/IH TIIEpBOIro nNopsAaka,

MHTErpUpyeMble B KBazgparypax. lloctanoBka 3amaun Ko,

YPaBHeHUsI NEPBOro g N
reOMETpUYECKMH M MexaHudeckud  cmbicn.  Teopema o

5




HaumenoBanue pas3zacia,

CopepxaHue 3aHATUS

/T TEMBI JUCIUTIIHHEI

nopsaka. 3axaya Komm. CYIIECTBOBAHUU W €IUHCTBCHHOCTH pelieHus 3axayn  Komw.
Oco0bIe U YacTHbIE PEICHUSI.

1.1 | OcHOBHEIE mousATus W | [IpuMepsl  BO3HHKHOBEHHUS AU dEepeHITHANBHBIX  YpaBHECHUH.

OTIpe/IeTICHHS. OcHoBHbIC TIOHATUS U omnpeaencHus. [locranoBka 3amaum Koy,
TeOMETPUYECKU M  MEXAaHWYECKUH CMBICH. YPaBHEHHs C
pa3felieHHBIMU U Pa3AelIONIMMHUCS TEPEMEHHBIMHU.

1.2. | Teopema o cymectBoBaHuu | Jloka3aTenbcTBO  Teopembl  MerogoM  [lmkapa.  [lpwHImm
M €IUHCTBEHHOCTH PEIICHHUS | CKUMAIOIIUX OTOOpakeHUH. J[0Ka3aTelIbCTBO TEOPEMbl METOJA0M
3aJ1auu Ko JUISL | COKUMAroNMX oToOpaxkeHuit. YacTHeie pemieHusi. OcoOble TOYKH.
ypaBHEHUS nepBoro | OcoOble pemeHus.

MOPS/IKA, paspemnieHHoro
OTHOCHUTEIBHO
MIPOU3BOJIHOM.

1.3. | YpaBHeHus nepBoro | Jluneitnas 3amena B nudepeHNNaTbHBIX YPaBHCHHSX. Y pPaBHEHUS,

MOPsIKA. OJIHOPOJIHBIE OTHOCUTENILHO X U Y. [IpuBOAsIIINECS K OIHOPOIHBIM.
O06o0mennple  ogHOponaHble. JIMHEHHBIE YpaBHEHHUs TEPBOTO
nopsiaka. Meron Bapuanuu  TOCTOSIHHOM, Meton  bepHyiu.
VYpaBuenne bepuyimmm. YpaBHeHus B MOnHBIX muddepeHiranax.
Kputepuit Olinepa. Metox HMHTErpUpYIOLIETO  MHOMXHUTEIS.
YTBepxkaeHUss 00 WHTETPUPYIOIIEM MHOXHUTeNe. Y paBHEHUS
Hepa3pelIeHHbIe OTHOCHTEIHHO IPOHW3BOMHON. Meton BBemeHUs
nmapamerpa. Teopema O CyIIECTBOBAHWM W €IWHCTBEHHOCTH
pemrenus 3amaun  Kommwm ans  ypaBHEHHs TIIEpPBOTO  IOPSIKA,
HEPa3pelIeHHOTO OTHOCUTENHHO MPOU3BOAHON. JIuCKprMHUHAHTHAS
kpuBasi. Orubaromas. Ocobple pemeHusl.

2. OOBIKHOBEHHbIE OCHOBHBIC  ONpEJCIICHUS  YPaBHCHUH  BBICHICTO  MOPSJIKA.
mudpepeHnnaILHbIC JuddepenuaibHbie ypaBHEHUS BBICIIETO IMOPSIKA, JOIMYCKAFOIINE
yPaBHEHHs! BBICLIETO WHTETPUPOBaHWE W TIOHWKEHWe mopsaka. CucreMa ypaBHEHUH
nopsitka. CHCTeMbI MIEPBOTO TOPSIKA. vaI/IBeIIeHI/Ie YPaBHEHHUS BBICIICTO IMOPSIKA K

CUCTEME ypaBHEHHII IEPBOTO MOpsijKa. Teopema O CylmeCTBOBAHUU

J:[I/l(l)(l)epeH}II/IaJILHLIX U eAMHCTBEHHOCTH pewmeHus 3anaun  Komwu.  JIluneliHoe

YPaBHEHHH OJHOPOIHOW  1uQepeHnnatbHoe  ypaBHCHHE  MOpsaka .
Jluneiinoe HeoaHOpoAHOE MU HepeHIIMaTbHOS YPAaBHCHHUE MTOPSIKa
n Metoag Bapuanuyd TIOCTOSHHBIX. METOJI HEONpeIeICHHBIX
kod(pummenToB. YpaBHeHus Diinepa u Jlarpamxka.

2.1. | Auddepennmansapie HerosiHbie ¥ 0HOPOAHBIC YPABHEHHUS BBICIIETO MTOPSIKA — METOBI
YpaBHCHUA BBICIICTO | [MOHWXEHHUS MOPAIKA.

MOpsIIKa, JIOITy CKaIOIIIHe

HHTETPUPOBAHKE u

MTOHKCHHUE MOPSIKA.

2.2. | Jluneiinbie Omnpenenutens  Bponckoro, Teopembl 00  ompenenuTene
auddepeHnnanbHbIe Bponckoro. Teopema O pEHICHUAX JIMHEHHOTO OJHOPOIHOTO

ypaBHEHUS MTOpsKa N.

T depeHInanTsHOro Teopema o

CyILIecTBOBaHUM (yHIAMEHTAJIbHON CUCTEMBI PEIIEHUH JIMHEHHOTO

ypaBHEHHMsT IOpsAaka N.
OJTHOPOJTHOTO ypaBHEHUS Topsinka N. Teopema 06 obmemM pereHnn
oJHOpoAHOTO  IU(PEepEeHINAIEHOIO  YpaBHEHHUS
n.  XapakTepHUCTHYECKOEC  ypaBHCHHE
MOpsIKa n.

JIMHEHHOTO
nopsiIKa JIMHEHHOr O
OJIHOPOJIHOTO ITocTpoeHue
(yHIaMEHTanbHONW cUCTeMbl pelneHuil. TeopemMa o CTpyKType

JIMHEWHOTO HEOJTHOPOJIHOTO

ypaBHEHUS

o0b1mero peTIeHIMs
muddepeHIMaNbHOTO ypaBHEHUS Topsaka N. Meron Bapuaruu
MOCTOSIHHBIX JUIS HAXOXJCHHS OOIIEero pelieHus JUHEHHOTO




n/m

HaumenoBanue pas3zacia,
TEMbI JUCITHUITITIHHBI

CopepxaHue 3aHATUS

HEOAHOPOIHOTO UG PepeHINANEHOTO YpaBHEHHUsT Mopsaka N.

Meton HeompeneneHHbIX KOI(D(PUIMEHTOB M  HAXOXKIECHUS

YaCTHOI'O perieHus JIMHEHHOTO HEOJHOPOIHOTO

I QepeHInaNbHOTO YpaBHEHHUsT MMOpSAKa N ¢ MOCTOSHHBIMH
ko punmeHTaMH | YaCTSIMHU.

CIICraJIbHbIMU IIpaBbIMHU

Ypasuenune Diinepa u Jlarpanxa.

2.3.

CucremMbl  OOBIKHOBEHHBIX
muddepeHInaIbHBIX
ypaBHEHUI.

CucteMbl 0OBIKHOBEHHBIX JU(depeHInanbHbIX ypaBHeHuid. Meron

HCKITIOYEHUSI. Cucremsl JIMHEWHBIX muddepeHanbHbIX
YpaBHEHHUH C TIOCTOSHHBIMU Koddduuuentamu. Meron Diinepa s
OIHOPOJHBIX CHUCTEM JIMHEHHBIX YpaBHEHHH C ITOCTOSHHBIMU

KoahuIeHTaMu.

Cooeporcanue npakmuieckux 3aHamuil

1 OO0bIKHOBEHHbIE OCHOBHBIE TTOHATHS U OTIpeNieeHrs. Pelenue ypaBHeHNH IEPBOTO
auddepeHuHaIbHbIC MOps KA.
YPABHEHHsI IEPBOro
nopsaaka. 3agaya Komu.

1.1 | OcHoBHBIE  TOHATHS U | PemeHne ypaBHEHUH C pa3leNeHHBIMH W Pa3leiIOLUMUCS
OIIPECIICHMUS. nepeMeHHbIMU. 3amada Komm. IIpoBepka ycioBuili Teopemsl.

Yactable peuienusi. OcoOble peneHusl.

1.2 | Pemenue ypaBHeHu#l | Jlunelinas 3ameHa B qudQepeHInanbHbIX ypaBHEHUSIX. Y paBHEHUS,

TICPBOro nopsaka. OJHOPOJIHBIE OTHOCUTEIBHO X U y. [IpuBodIIKECsS K OJHOPOIHBIM.
JIuneliHple ypaBHEHMs [EpBOro mopsaxka. Merton Bapuanuu
MOCTOSIHHOM, MeTol bepHyiun. YpaBHeHue bepnyinu. YpaBHeHus
B monmHBIX  aupdepernmarax. Merom — MHTETPHPYIOMIETO
MHOKHUTEIS. VpaBHEHUs  Hepa3pelleHHblE  OTHOCHTEIBHO
MpOn3BOAHON. Meron BBelneHUs napameTpa. JMCKpUMHUHAHTHAas
kpuBas. Orubaromias. OcoOble peleHus.

2 ObvikHogenHble JuddepenimanbHpie ypaBHEHUS BBICIIETO MOPSIKA, JOIMYCKAIOIINE
ougppepenyuanvuvle NnoHWKeHue rnopsaaka. DyHIaMEeHTalbHas CUCTEMa pEelIeHUN
VPasHeHUs GbiCULe20 JMHEWHOT0 OJAHOPOAHOTO ypaBHEHUs mopsnaka N. Merox Bapuanuu
nopaoka. Cucmenms TOCTOAHHBIX. Meton HEOTIpeIeICHHBIX KO3 UITNEHTOB

YpaBHenue Diinepa.
oughgheperyuanvHbix
ypagHeHuil

2.1 | duddepenunansuole Perienrie HEMOMHBIX U OJJHOPOJHBIX YPABHEHUH BBICIIETO MOPSAIKA.
YpaBHEHUS BBICILIETO
MOpsIKa, JIOTTy CKAIOIIHe
MTOHWKEHHE MOPSAIKA.

2.2. | ®yngamenTtanbHas cucreMa | [loctpoeHne  NMHEHHOrO  OJHOPOJHOIO  ypaBHEHHS IO
pemienuit. MeTox Bapualuy | ymnameHTanbHOW CHCTEMe pelleHMH. XapaKTepHCTHYECKOe
TIOCTOSHHBIX ypPaBHEHHE JIMHEMHOTO OJHOPOJHOTO ypaBHEHHS MOpsaka .

IToctpoenne ¢dyHaameHTanbHOM cHcTeMbl pemeHud. Meron
BapuUalUM IIOCTOSIHHBIX [JI1 HAaXOKAEHUs OOINEro pelieHus
JUHEHHOTO HEOTHOPOAHOro IudQepeHInanbHOro  ypaBHEHHS
nopsiaka n.

2.3. | Merton HEOIIPEJeNeHHbIX | MeTon HeompeneneHHbIX KOd(QGHUUNUEHTOB Al  HaXOXACHHS

KO3 DUITUCHTOB Y paBHCHHUS
nopsiaKa N, ¢ MepeMEeHHBIMU

YaCTHOI'O PCHICHUA JIMHEHHOT O HEOAHOPOAHOI'O

I QepeHInaNbHOTO YpaBHEHHUsS MOpsiAKa N ¢ MOCTOSHHBIMH
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No HaumenoBanue pazgena,

CopepxaHue 3aHATUS

/T TEMBI JUCIUTIIHHEI
KO3 GUIeHTaMU KO3pPUIIMEHTaMH M CHEIUAIbHBIMA  TPaBBIMH  YaCTSIMHU.

VYpaBHeHus Diinepa.

2.4. | Cucremsl TUHEWHBIX | MeTon OJinepa ans pemieHHs OJHOPOTHBIX CHCTEM JHMHEWHBIX
g hepeHInanbHBIX YpaBHEHUN €  TOCTOSIHHBIMM  Ko3(dummentamu.  Meron
YpaBHEHUH! C TIOCTOSIHHBIMH | UCKIIFOUEHHS IS PEIIeHUs HEOJHOPOIHBIX CHCTEM IJIMHEHHBIX
kod(purpeHTaMu. YpaBHEHHUH C MOCTOSHHBIMHA KOd(DPHUITHCHTaAMH.

[IpoMexyTouHas aTTECTALUS - IK3AMEH

4 Tlopsaok

OLICHMBAHHUHA YyCII€EBACEMOCTH H

chopMUPOBAHHOCTH

KOMIIeTeHUHH 00y4aiierocss B TeKyleid 1 MpoMe;KyTOYHOM aTTeCTAIUMN.
,HJ'ISI HOJ'IO)KI/ITGJ'II)HOI\/'I OLCHKHU II0 pGSyHBTaTaM OCBOCHUA OUCIUIIIINHBI o6yqa10meMycs[

HEOOXOJIMMO BBINIOJIHUTh BCE YCTAHOBJICHHBIC BHIIBI y4eOHOW paboThl. OIEHKa pe3ysbTaToB
paboThI oOy4arorierocs B 6amiax (1o BuaaM) MpuBeeHa B Taduie 7.

Tabmuma 7 - Illkanma u moka3aTenu OLIGHWBAaHUS pPe3yJbTaToOB Yy4eOHOH paboThI
oOydaromuxcs o BuaaM B 0amisHO-peiituaroBoii cucteme (bPC)

VYuebnas pabota |Cymma  |Bugsl u pe3yabTaThl OreHka B aTTecTaluu Bbanmst
(BuzBI) 0aoB  |y4eOHOI paboThI (1kasa ¥ MOKa3aTesn OLEHUBAHU)
Cemectp 3
Texymas yaeOnas |60 JIekImnoHHEIE 3aHATHS 0,5 6amma mocemenue 1 JIEKIIMOHHOTO 5-8
pabota B cemecTpe (KOHCTIEKT) 3aHATHUL
(ITocemmenue (17 3amsiTHit)
3aHSATHH 110 WunuBuyansHble 3a o1HO MHIMBHUAYAJIbHOE 3a/IaHUE OT 5
pacluCaHUIO U 3amanus (0TYET O 10: 20-40
BBITTOJIHEHHE BBITIOJTHEHUH 5 6aquioB (BhImostHEHO 51 - 65% 3amaHmii)
3a/TaHNMN) WHIABHAIYAIBHOTO 7 6anga (BeIMOTHEHO 66 - 85% 3amaHmii)
3a/1aHus) 10 6ans0B (BemomHeHO 86 - 100% 3amanmii)
(4 pabotsr)
Tect 6 6ass1a (MOpOroBOE 3HAUCHUE) 6-12
12 fannoB (MakcUMaIbHOE 3HAUCHHUE)
HToro mo Texymieii padoTe B cemMecTpe 31-60
IMpomexyrounas |40 Teopernueckuii Borpoc 1 |4 6anna (oporoBoe 3HaueHHE) 4-9
aTTecTanus 9 pa10B (MaKCHMaIbHOE 3HAUCHHE)
(’Kx3ameH) Teoperudeckuii Borpoc 2 (4 6ajJ1a (moporoBoe 3Ha4eHNE) 4-10
10 6aaJ10B (MakCHMaIbHOE 3HAYCHUE)
Pemenue 3amaum 1. 4 6anna (moporoBoe 3HAYCHHE) 4-7
7 6a1710B (MaKCHMAJTbHOE 3HAYCHUE)
Pemenue 3anaun 2. 4 6an10B (1IOPOTOBOE 3HAUCHHE) 4-7
7 6a/J10B (MaKCUMAaJIbHOE 3HAYCHHE)
Pemenue 3agaum 3 4 6asna (moporoBoe 3HAYCHHE) 4-7
7 6a/1710B (MaKCUMAaJIbHOE 3HAYEHUE )
HToro no npoMe:kyToUHOIi aTTecTanu (IK3aMeHY) 20-40 0.
CymMapHasi OlleHKa 10 THCHHILTHHE: Cymma 0ayuioB TeKymiel i mpoMexxyTodHoi arrectamd 51 — 100 6.

B mpomexyTouHOlN aTTecTanmuu OlleHKa BbICTaBIseTCs B BepoMocTh B 100-0amnbHOIM




mIKajge ¥ B OyKBEHHOM DKBHBaJICHTE (Tabnuia 8)
Tabmuna 8 — Cootnecenue 100-0amtpHOM 1IKaIBl 1 OYKBEHHOTO YKBUBAJICHTA OIIEHKU

YpoBHU OCBOEHUS Dx3amen 3auem
Cymma nabpannwix » -
bannos JACLMIUIMHBI U Oyenxa byxeennwviii sxeusanenm byxeennuiil
KOMTIETeHIIN T 9KBUBATIEH
86 - 100 IIpoaBUHYTEII 5 OTIINIHO
66 - 85 [ToBbIIIeHHBII 4 XO0pOo1Io 3auTeHo
51-65 [Moporossiii 3 YIOBJIETBOPHUTEIHLHO
0-50 [Tepsblit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

5 MarepuajJibHO-TEXHUYECKOE, POrPaAMMHOEe U YyUeOHO-MeTon4ecKoe
o0ecrieueHue TMCIUTLINHBI.

5.1 YueOHnas qureparypa
OcHoBHAasi yueOHasl JJUTEPATypa

1. Pomamko B.K. Kypc nuddepeHnmanbHplx ypaBHEHHH | BapUAllMOHHOTO
ucuucienus [DnexkTpoHHbI pecypc]: Yue6Hoe mocobue / B.K. Pomanko - 4- uza. (9m). -
OnekTpoH.TeKkcToBbIe naH. — MockBa: BMUHOM. Jlabopatopusi 3umanumii. — 2015. — 347 c. —
Pexxum noctyna: https://e.lanbook.com/reader/book/70785/#1

2. CoOopuuk 3amau 1o auddepeHIuaIbHbIM YPaBHCHUSIM H  BapHAIIMOHHOMY
ucuucienuto [Inexrporasiid pecypc] / B.K Pomanko u ap.; mox pemakiueir B.K. Pomanko - 5-
u3. (311). - OnekTpoH.TekcToBbIe 1aH. — MockBa: BUHOM. JlabopaTtopus 3Hanuii. — 2015. — 222
c. — Pexxum nmoctymna: https://e.lanbook.com/reader/book/70710/#1

JlonojiHuTeIbHASL yueOHAas JInTepaTypa

3. Anbceuu, JL.A. JuddepeHunanbHple ypaBHEHUs [DIEKTPOHHBIM pecypc]:
npaktukyM / BJLLA. AnbceBnu, C.A. Mazanuk, [.A. Pacombko, JLII. YepenkoBa  —
DNEeKTPOH.TEKCTOBbIE JaH. — MuHck: «Bpimitmas mkona», 2012. — Pexum pgocryma:
http://znanium.com/bookread2.php?book=508479

4.  Uobparumos, H.X. Ilpaktnueckuii kypc nud¢depeHIranbHbIX ypaBHEHUHA H
MareMaThudeckoro wmonenupoBanus. Kilaccmueckme W HOBbIe  MeTobl. HennHeliHble
MaTemaTuueckue Mozenu. CUMMETpHs U IPUHIIUITBI MHBAPUAHTHOCTH. [ DIEKTPOHHBIN pecypc] :
yue6. — DnektpoH. gaH. — M. : ®usmariaut, 2012. — 332 c¢. — Pexum npocryna:
http://e.lanbook.com/book/5268

5. Amngapees, A.H. WN30pannble rnaBbl TeopuH Iu(EpeHINATbHBIX YPaBHEHUH.

[DnexTpoHHBIN pecypc] : yuebd. mocodue — DnekTpoH. gaH. — Kemeposo : KemI['Y, 2012. —
112 c. — Pexxum nmoctyna: http://e.lanbook.com/book/44307
6. HpaKTI/IKYM )51 HHIAWBUYAJIbHBIC 3alaHuA o OOBIKHOBEHHBIM

muddepeHIMaTbHBIM YPaBHEHUSIM (TUIIOBBIE pacueThl). [ DNEeKTpOHHBIN pecypc] : yueb. mocodue
/ B.A. bonotiok [u np.]. — Dnexrpon. gan. — CII6. : Jlans, 2014. — 224 ¢. — Pexxum noctymna:
http://e.lanbook.com/book/51934

7. Bopucos, B.I'. [Ipuknagspie 3a1a4u TeOpUU OOBIKHOBEHHBIX AU(QepeHIInaTbHbIX
ypaBHEHHI. MexaHW4YecKoe NBIDKEHUE: ydeOHoe mocoOue. [DNeKTpoHHBIH pecypc| : yued.
nocobne — DnektpoH. maH. — Kemeposo : KemI['V, 2015. — 130 c. — Pexum noctyma:
http://e.lanbook.com/book/80046



https://e.lanbook.com/reader/book/70785/#1
https://e.lanbook.com/reader/book/70710/#1
http://znanium.com/bookread2.php?book=508479
http://e.lanbook.com/book/5268
http://e.lanbook.com/book/44307
http://e.lanbook.com/book/51934
http://e.lanbook.com/book/80046

5.2 MarepuajibHO-TeXHHYECKOE
AUCUMILIMHBI.

U [porpaMMHoOe olecrneyeHue

YueOHbIe 3aHATHS IO TUCIUIUIMHE TPoBoAATCs B yueOHbIX ayautopusx KITIN KemI'V:

614 YuebHas aymuTopHs TS IPOBEICHHUS:

- 3aHATUH JICKIIMOHHOTO THIIA;

- 3aHATHUH CEMHHAPCKOTO (IPaKTUYECKOT0) THIIA;

- FPYIIIOBBIX U UHANBUYAJIbHBIX KOHCYHLTaHHﬁ.
Crnennagn3upoBaHHas (y4eOHas) MedeJib: T0CKa
MeIoBasi, Kadeapa, CTOIBI, CTYIbSL.

Oo6opynoBaHue /151 MPe3eHTANNU Y4eOHOT0
MaTepHualia: nepeHoCcHoe - HOyTOYK, 3KpaH, IPOEKTOP.
Hcnoab3yemoe nporpaMmmMHuoe o6ecnieuenune: MS
Windows (Microsoft Imagine Premium 3 year nio
cyonmutieH3noHHoMy moroBopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoOOIHO pacnpoctpansiemoe [10), FoxitReader
(cBoboamo pactpocrpansemoe I10), Firefox 14
(cBoOoHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oteuecTBeHHOE CBOOOMHO pacmpoctpansemoe 110).
HNuTepHer ¢ o6ecnieuennem pocryna B IUOC.

654079, KemepoBckast 0071aCTh, T.
HoBoxky3neuk, np-kt Metamtypros, 1. 19

606 YueOHas aymuTopus AJIst IPOBEICHUS:

- TPYIIIOBBIX U MHAUBUIYAJIbHBIX KOHCYJIbTALIH.
Crnennagn3upoBaHHas (ydeOHas) MedeJib: T0CKa
MeloBas, Kadeapa, CTOJbI, CTYJIbsI.

Oo6opynoBanue AJis1 Npe3eHTALUM Y4eOHOT 0
MaTepuaJia: nepeHocHvle - HOyTOYK, 9KpaH, MPOEKTOpP.
Hcnoan3yemoe mporpammuoe obecneyenue: M
Windows (Microsoft Imagine Premium 3 year mo
cyosmnensnonnomy orosopy Ne 1212/KMP ot
12.12.2018 r. 10 12.12.2021 r.), LibreOffice
(cBoboamo pacnpoctpansiemoe I110), FoxitReader
(cBoGOHO pacmpoctpansiemoe 10), Firefox 14
(cBobomHO pacupoctpansemoe [10), SAunexc.bpaysep
(oTeuectBeHHOE cBOOOIHO pacnpocTpansemoe [10).
HnTepHeT ¢ o6ecnieyenneMm gocryna B JUOC.

654079, KemepogBckast 001acTh, T.
Hogoky3Henk, np-kT Metamiypros, A. 19

617 YueOHas aymuTopust Il IPOBEIICHUS:

- TeKYLIETO KOHTPOJIS ¥ TPOMEKYTOYHOH aTTeCTallu.
Cnenuaaun3upoBanHas (yueoHasi) Medesib: T0CKa
MeJoBasi, Kadeipa, CTOJIbI, CTYJIbSL.

O0opynoBaHue Uil IPe3eHTANMHA y4e0OHOT0
MaTepHaJia: IepeHOCHOE - HOYTOYK, 9KpaH, MPOEKTOP.
HUcnonn3yemoe nporpaMmmMHoe odecnedenune: MS
Windows (Microsoft Imagine Premium 3 year o
cyonmneHsnonHomy sorosopy Ne 1212/KMP ot
12.12.2018 r. mo 12.12.2021 r.), LibreOffice
(cBoboaHo pactpocrpansemoe I10), FoxitReader
(cB0oOOIHO pacnpoctpansiemoe [10), Firefox 14
(cBoboHO pacnpoctpansemoe [10), Aunexc.bpaysep
(oteuecTBeHHOE CBOOOMHO pacmpocTpansemoe 110).

654079, KemepoBckast 0071acTh, T.
Hosoxky3neuk, np-kr Metamtypros, 1. 19
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‘I/IHTepHeT ¢ obecnieyenuem gocryna B JUOC. ‘

5.3  CoBpemeHHble  TnipodeccHOHAIbHbIE  0a3bl  JaHHBIX U
I/IH(l)OpMalII/IOHH])Ie ClIpaBOYHbLIC CUCTEMBI.
epevens CIIB/l u UCC no nucumnmiinae
1. OOmepoccuiickuii MaremMaTHyecKuii mopran (MH(pOpMalMoHHAs cHUCTEMa) -
http://www.mathnet.ru/
2. DOKCMOHEHTa TICHTP HWHXXEHEPHBIX TEXHOJOTUH U  MOJCITUPOBAHUS -
http://www.exponenta.ru
3. Science Direct comepxur 6onee 1500 xypHanoB usnarenbctBa Elsevier, cpemu
HHX M3[aHUs 110 MaTeMaTHke U nHpopmatuke. https://www.sciencedirect.com
4. Undopmannonnas cucrema «EnnHoe okHO 1octyna K HMH(DOPMALMOHHBIM
pecypcam» - http://window.edu.ru/catalog/
5. ba3pl maHHBIX W aHaTUTHUECKHE MyONWKalMKM Ha TopTale «YHUBEPCUTETCKAs
uHpopmanmonHas cucrema Poccusi» - https://uisrussia.msu.ru/
6 Unble cBeaeHust u (WJIM) MaTepHaJbl.
6.1. TeMmbl MUCbLMEHHBIX YUEOHBIX padoT
Tabauna 9 - TeMbl NMCEMEHHBIX YY€OHBIX Pa0OT
Paznen Tembl KonTponbHbie
TOYKHU
ObviKkHOBeHHbIE OcHOBHBIC MTOHATHUS U onipeeneHus. Teopema o KonTponpHas
ougghepenyuanvuvie | CylECTBOBAaHUH U €MHCTBEHHOCTH PEIICHHS 3a/1a41 pa6ora Nel
YPasHeHUsL Nepeo2o Korum 1y1st ypaBHEHHs TIEPBOTO MOPSJIKA, PA3PEIIEHHOTO
nopsaoka. 3adaua OTHOCHTEIHHO MPOU3BOIHON. 3aMEHBI B ypaBHEHUSIX
Kowuu. HEePBOTrO MOPSIIKA.
MeTo1 MHTETrpUPYIOIIETO MHOKHUTEIS, YPaBHEHUSI KonrponsHast
Hepas3pelleHHbIE OTHOCUTENbHO MTPOU3BOIHON pa60Ta No2
Penienue 3a1a4, MPUBOJIAIIMX K COCTABJICHUIO NunuBunyansHoOe
TU(GepeHITUaIbHBIX YPaBHCHUN 3aaHue
ObvikHOGeHHbIe Juddepenipanpabie ypaBHEHHUS BHICLIETO TOPSIIKA, KonrponsHast
ouggepenyuanvhvie JIOITY CKAIOIIFe MHTETPUPOBAHUE U TIOHKEHUE TIOPSIKA. pabora Ne3
YDPABHEeHUs 8blCULECO Jluneitnoe HeomHOpOAHOE MU HEPEHITHATEHOE KonTposnbhas
nopaoka. Cucmenmbl ypaBHeHHe nopsinka N. CHCTeMbI TMHEHHBIX paGora Ne4
0”(17Qbepeffbl“aﬂb7iblx i depeHIanbHBIX YPaBHEHHH C TIOCTOSITHHBIMU
ypasHenuu KO3 dUIeHTaMU.
ITo Bcem paznenam Tect
6.2. [IlpumepHble BONPOCHI M 3aJaHMs / 3aa4W JJIs1 NPOMEKYTOUHOI

arTrecranumu

Tabmuua 10 - Tunossle (MpUMEpHBIE) KOHTPOJIBHBIE BOIPOCHI M 33JaHHS K 9K3aMEHY

Paznensl U TeMbI

IIpumepHsle
BOIPOCHI

TEOpPETHYECKUE

(vwnm) 3amagu

IIpumepHble HpakTUYECKHE

PA3JIEJI 1. O6sixkHOBeHHBIE nuddepeHImanpHbIe ypaBHEHUS epBOTo nopsiaka. 3agada Komm.

1.1 Ocnoenvie

1. TndpdepennmanpHoe

1. IlpounTterpupoBarb
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http://www.exponenta.ru/

nonamus u
onpeodenenus

ypaBHEHHE, TIOPSIOK, oOIIee,

yacTHOE, 0co00e  pelIeHus,
UHTETpalbHasg KpuBas, IoJie
HaIlpaBJICHUM.

2. HauanpHbie  ycrioBws.
3anaua Kommn.
['eomerpuueckuit CMBICTT

3agauun Kommu.
3. 1Y — 1, paspenicHHbIC

muddepeHnmaibHOe  ypaBHEHHE |
BBIJACIUTH HHTCIpAJIbHBIC KpHUBBIC,
NPOXOSAIINE Yepe3 3aJaHHbIC TOYKH.

y' =2y, Mi(0,0), Mo(-1,1).

OTHOCHUTEIIBHO  IPOU3BOJHOM.
Meton pazzaeneHus
MEPEMEHHBIX.
1.2. Teopema o 1. Teopema 0 1. lns  kakoro  3HaueHuss h
cyuecmeosanuu u CyIlIECTBOBaHUH U | Teopema CYILIECTBOBAHHUS u
e0UHCmEeHHOCmU €IMHCTBCHHOCTH pEIICHUS | TUHCTBCHHOCTH  PEIICHHS  33Ja4d
peuienusn 3a0auu 3amaun Komm nns ypaBHenus | Komm i ypaBHEHHS y'=xy+05 B
Kowu ona IEpBOro MOopsAAKa | TOUkKe y(0)=0 rapaHTUpyeT
ypasunenusn nepeozo | (noxazarensctBo [lukapa). CYLLECTBOBAHHE € TMHCTBEHHOTO
nopaoka, 2. Teopema 0 | peurenns (a=h=0,5)?
paspeuiennozo CYILIECTBOBaHHUH u 2. Tlo BUIy ypaBHeHHS y =2y
mMHOCUMENbH €IMHCTBCHHOCTH CIICHUS
omuocu oem: 0 . K P OTIpPEACIUTh KPUBBIE, TOJ03PUTEIbHBIC
amaun Kommwm ans ypaBHEHHS
Npouseocuon 3all 0 JUIAL ypaBHe Ha O0cCOObIC pCIICHUS U IPOBEPUTH
MIEPBOTO MOPsIIKA
p pAIKa OyIyT ¥ OHH OCOOBIMH.
(moKa3aTenbCTBO CO CCHUIKOU 3. TIpOMHTErPHPOBATE
Ha IIPUHIUI CIKATBIX '
PHHIL muddepeHIansHoe aBHEHUE W
O0TOOpaKEeHMIA)
p ) BBIICTIUTh ~ MHTETPajbHBIE  KPUBBIC,
3. ITpuHIHATT CHKUMAIOTITIX
- IPOXOJAIINE Yepe3 3aJaHHble TOYKH.
T
oTObP [IpenBapuTEeNBbHO BBISICHUTH BOTIPOC 00
(moKa3aTeIBCTRO).

MX CYIIECTBOBAHHU M €IMHCTBEHHOCTH.
Crnenars pucynok. y'=2.y, Mi(0,0),
M(-1,1).

1.3. Ypasnenus
nepeo2o nopaoka.

1. Opnopomnsie JIY-1 m
MIPUBOSIIHECS K HUM.
O0001IeHHBIE OJIHOPOJTHBIE
ay.

2. Jluneitnbie
muddepeHnmanbHbIe
ypaBHEHHsI TIEPBOTO TMOPSAKA.
Nx CBOICTBA. Mertobl
pemenus: bepHymi, Meron
Bapualuu ITOCTOSTHHOM.
VpaBuenue bepHymnu u ero
IIPUBEJICHUE K JINHEHHOMY .

3. VYpaBHeHUS B MOJHBIX
maddepennmanax. Teopema 00
yclioBuu Juiepa.

4. VTBepxaeHue 0
HATMYUU HUHTETPUPYIOLIETO
MHOXUTEISI Yy  ypaBHEHUU
MIEPBOTO MOPSIKA.

1. Pemuts OJIHOPOJTHOE

X(X+2y)dx + (x2 - y2)dy =0 .

ypaBHEHUE
2. Pemuts ypaBHEHHUE,
MIPUBO/ISIIIICECS K OJIHOPOJAHOMY

(2x—4y+6)dx+(x+y—-3)dy =0.
3. Pemmth
OJIHOPOJHOE
(y4 —3x2)dy +xydx =0.
4. Pemmth NUHEWHOE ypaBHEHHE
2

00001IEHHOE
ypaBHEHHE

Xy'—y = X“ cosX;
5. Pemnts ypaBHeHue bepryiim
' _3.—x?
y—-Xy=-ye",
6. PemuTh ypaBHEHHE B IMOJHBIX
muddepeHmanax

(x+ y+1)dx+(x—y2+3)dy=0.

7. Pemuth ypaBHEHUE
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5. VYTBepxkneHue 0
HATHYUU OECKOHEYHOTO YHCIIa
UHTETPUPYIOUINX MHOXKUTENIEH
Yy YPaBHEHMH I1IEPBOIO MOPSAKA.

6. VYTBepxkueHue 0
bopmyie, 3aaromei
BCCBO3MOIKHBIC
HHTETPUPYIOIIHE  MHOXHUTEIIH

YPaBHEHHMS IIEPBOTO MOPSIKA.

7. CnocoObl IIOUCKA
UHTETPUPYIOLIETO MHOMKHUTEIS,
B CIydyae €CJIM H3BECTHO OT
KaKOH (DyHKLIMU OH 3aBUCHT.

8. HWuterpupyromumii
MHOXKHTENb JJI JUHEHHOIO MU
OJIHOPOJIHOTO YPaBHEHUM.

9. VYpaBHeHwus, HE
pa3peuieHHble  OTHOCHUTEIIBHO
MPOU3BOAHOM. Hemnonursie
ypaBHeHus. OOmmii  Meron
BBEJICHUS TTapameTpa.

10. Teopema 0
CYyIIIECTBOBaHUH n
€IUHCTBEHHOCTH pelieHus
3amaun  Komm  ypaBHeHUS,
Hepa3pelIeHHOT0

OTHOCHUTEJIBHO MPOU3BOIHOM.

11. VpaBuenus Jlarpanxka
u Knepo. OcoObie perieHus
YpPaBHEHUN, HE pa3pelICHHBIX
OTHOCUTEJIBHO  IPOU3BOJHBIX.
JIMCKpUMHMHAHTHAs KpHUBasl.
Orubaromas.

(x2+y2 + x)dx+ ydy =0 METOA0M

MHTETPUPYIOIIEr0 MHOXKHTEIIS
8. Pemmuts ypaBHEHHUE

2
y +2xy = xe ¥
MHTETPUPYIOLIETO0 MHOXKHUTES
9. Pemmurs ypaBHEHHE
(y2 —2xy)dx+x2dy:0 METOA0M
UHTETPUPYIOLIETO MHOXKHUTES

 METOZIOM

10. Haiitu oO1ee penieHne
YpaBHEHUSA 8 y’3 =27y METOJI0M
BBEICHUS ITapaMeTpa.

11. Haittu oO1ee peleHne

ypaBHEHUA 6yy'? =2xy'3 +3x* Meromom

BBEJICHUS ITapameTpa.
12. Haittu oO1ee

ypaBHEHHS v =4y*(1-y) METOJIOM
BBEICHUS rapamMerpa. Haiitn
JUCKPUMHUHAHTHYIO KpUBYIO. Bblienuts
TE€ €€ BETBM, KOTOpBIE SBISAIOTCA
0coObIM pemieHreM. CraenaTtb 4YepTex.
HcknrounB w3  oOmiero  pemieHus
napameTp, €clid 3TO BO3MOYKHO, HAWTH
OrUOAaroIYIO.

perieHue

PA3JIEJI 2. O6b1kHOBE
nudepeHIATbHBIX Y

HHbIE T depeHInanbHble YpaBHEHUs BBICIIETo nopsiaka. CucTeMbl

2.1.
Juppdpepenyuanvnsie
YPAaeHeHUus 8blcuie2o
nopaoka,
oonyckarouwue
unmezpuposanue u
nOHuUdMCEeHUe
nopaoka.

PaBHEHUU
1. Kak  pemaercs
ypaBHEHUE BUIA
y® = £(x)?

2. Cdopmynupyiite "
nokaxure semmy Komm o
3aMEHE N-KpaTHOIO HHTErpaa
Ha OJIHOKPATHBIN.

3. Kak

ypaBHEHHUE BUA F(y(n), Xx)=0
?

petaercs

4. Kak peraercs
ypaBHEHUE BHJIA
F (y(n), y(n_l)) — O ’)

5. Kak peuaercs

1. Pemmuth  HEMONHOE  YypaBHEHHE
BBICIIIETO TIOPSIKA y"® +xy" =2y’
2. Pemuts  HemoJHOE  ypaBHEHHUE

BeICIIEro mopsika VY Y=Y

3. Pemmth ypaBHEHHE Xy =(y=x)*
TIOJTIB3YSICh €r0 OJIHOPOTHOCTHIO
Peunts  ypasmenme Y =Y *Y+L
BBIJICJIMB TOYHYIO TIPOM3BOIHYO.
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ypaBHEHUE BHUIA
F (y(n), y(n_z)) — O’)

6. Kak HOHU3UTH
MOpPSIZIOK  YpaBHEHHsS  BUJA

F(x,y®, y®& D y(My =02
7. Kak HOHU3UTH
MOPSIZIOK  YpaBHEHHsSI  BUJA

F(Y, Y,y y™M) =07

8. Kak HOHU3UTH
TTOPSITOK OJIHOPOHOT'O
ypaBHEHHUSI BHUIIA
FOGY, Y V™) =0, e F
OJTHOPOJTHAS GbyHKIUSA
OTHOCHUTEILHO apryMeHTOB
VoY Y2

9. Kaxk [IOHU3HUTH
MOPSIIOK OJTHOPOJTHOTO
YpaBHCHHS BUIA
FOGY, Yen Y ™)=0, e F
OJIHOpO/IHAsA byHKIMSA
OTHOCUTEIBHO apryMeHTOB

X, y,dx,dy,d?y,....d"y ?

10. Kakoe ypaBHEHHE N-TO

ropsiIKa Ha3bIBAETCS
00O0OIIEHHBIM  OJHOPOIHBIM?
Kakoii 1moacTtaHoBKOW  OHO
MPUBOAUTCS K  HEMOJHOMY
YPaBHEHUIO?

11. Kaxue YpaBHEHHUS

Ha3bIBAIOTCA YPABHEHUSIMH B
TOYHBIX IPOU3BOJHBIX M Kak
MOHMXKAETCS MOPSJIOK TaKUX
ypaBHEHH?

2.2. Jluneiinvle
oughgpepenyuanvnvie
YPAasHeHUs nopaoKa
n.

1. JIOAY - n. CsoiicTBa
YACTHBIX PEIICHUH.
2. Onpenenurens

Bponckoro, TeopeMa o
HEPaBEHCTBE HYJIIO
OIPEEITUTEIIS Bponckoro

JIMHENHO-HE3aBUCUMON
CUCTEMBI (PyHKITHHA.
3. Onpenenurens

Bposnckoro, TeopemMa 0
PaBEHCTBE HYJIIO ONPEACINUTENS
Bposnckoro JIMHEWHO-

3aBHCUMOMN CHCTEMBI ()yHKITHA.
4. TlocTpoeHue ITUHEHHOTO

1. Haiitu oOuiee pemeHue JIMHEHHOTO
oJIHOpoAHOTO U (hepeHIINATEHOTO
ypaBHEHHS c TIOCTOSTHHBIMU
k03 punmenramu y'=2y'+y=0

2. Pemmre MeTOnOM BapHanuu

IIOCTOSIHHBIX JIMHEHHOE HEOJHOPOJHOE

ypaBHEHHE  BTOpPOTO  TMOpsAKa  C
MOCTOSTHHBIMH koaurmenTamu
eX
" !
y' -2y +y=—
X .
3. Pemmwurs METOIOM
HEOIIPEAEIEHHBIX KO3 PHUIHEHTOB

JMHEHHOE HEOTHOPOIHOE YpaBHEHHE
BTOPOT'O TMOPSIJKA C TIOCTOSHHBIMHU
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OJHOPOJHOIO ypPaBHEHHUS 11O
(byHIaMeHTaNbHOM CUCTEME
91109312078 dopmyna
JInyBumsi-OcTporpaiackoro.
5. [lonmxenue  mopsaka

JIMHENHBIX OZHOPOIHBIX
YpaBHEHUII TOpsAAKa N 10
HU3BCCTHBIM HYaCTHbIM
PELICHUSM.

6. XapakTepucTuyeckoe
ypaBHEHHUE JMHEHHOTO
OJTHOPOJTHOT'O ypaBHEHHUS
nopsinka  n.  Iloctpoenue

(yHIAMEHTAIbHOM  CHUCTEMBI
peuieHuil B ciiyyae IpOCThIX U
KpaTHBIX JEHCTBUTEIBHBIX U

KOMIUIEKCHBIX KOpHEH
XapaKTEPUCTUIECKOTO
YPAaBHEHHS.

7. Teopema 0
TOKJIECTBEHHOCTU  JIMHEWHBIX
OJHOPOJHBIX ypaBHEHUN

MOpsAKa N, UMEIIIUX OJHY U
Ty ke  (yHIAMEHTAIbHYIO
CHUCTEMY pEIICHUH.

8. Teopema o nuHEHHON
3aBUCUMOCTH N+l  4YacTHBIX

pelIeHui JIMHEWHOTO
OJTHOPOJIHOTO

i depeHnanbHOTO
ypaBHEHHUS MOPSIIKA N.

9. Teopema 0
CYILIECTBOBaHHUH
(GyHIAMEHTAIbHOW  CHUCTEMBI
peleHuit JIMHEWHOTO
OJIHOPOJIHOTO ypaBHEHUs
mopsiiKa n.

10. Teopema 00
o0ImeM pemnieHuu JTHHEHHOTO
OJTHOPOJIHOTO
¢ depeHIaTBEHOTO
ypaBHEHUS TOPSIKA 1.

11. JIHAY — n.

CBoJiCTBa YaCTHBIX PEIIEHUII.

12. Merox BapuaIuu
nocTostHHBIX a1t JIHY —n.

13. Teopema 0
CTpYKType OOIlero pemeHus
JIMHEHHOT O HEOJHOPOIHOTO
¢ hepeHIaTBEHOTO
ypaBHEHUS MOPSIKA N.

14. TloHwxkeHue mopsiaka

koapurmenTamu
y'—2y' —-3y=-4e* +3

4. Pemmtp ypaBHeHue OJilnepa
xzy" +xy'+y=2sin(In x)
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JIMHEHHOT O HEOJJHOPOIHOTO
i depeHInanbHOTo
ypaBHEHHUsI ITOPsIIKA N.

15. Merog
HEOIPEeICIICHHBIX
K03 HUIIMEHTOB JUTSt
HAXOXKJICHHS 4aCTHOTO
peueHus JIHAY -n. c
MIOCTOSTHHBIMHU
KodpduImeHTaMl W TPaBOU

4aCThIO B BHJC MHOI'O4JICHa H
ax

e
16. Meron

HEONpeIeIEHHBIX
ko3 (ppurmeHToB TUIA
HAXO0XKIECHUS YaCTHOTO

peLIeHus JIHAY-n. c
MIOCTOSTHHBIMHU
KodpduIMeHTaMl W TPaBOU

4acThIO B BUJIE

TPUTOHOMETPUUYECKUX

byHKIMA.

17. VYpaBHeHus mnopsaka

n, c HePEMEHHBIMU

KoddurmeHTamu,

JI0Iy CKAoII1e

HUHTETPUPOBAHUE. (Oinepa,

Jlarpanxa).
2.3. Cucmemut 1. ay - n. X =2x -4y,

1. Pemmuth cucremy - |

ougpepenyuanvnoix | llpusenenune K CUCTEME {y =2Xx-2y.
ypaenenuii HOpMasbHBIX J1Y 3anaua Ko | \reronom Diinepa.

s JIY -n. m Ans CHUCTEMBI. . 2e!

I'eomerprraeckuit 1 2. Pemuth cucremy X=ywes

MEXaHUYECKHI CMBICT 3aJaqyu y=X+ t2.

Komm.

2. Cucremsl
OOBIKHOBEHHBIX
g depeHInaIbHbIX
ypaBHEeHUU. 3amaya U TeopemMa
Komm. [IpuBenenue
KAaHOHUYECKOW  CHUCTeMBI K
CUCTEME YPaBHEHHU NIEPBOrO
MOpsIIKA.

3. Cucremsr JTUHCHHBIX
mddepeHIranbHbIX
YpaBHEHH C MOCTOSHHBIMH
kodpunuentamu. CTpyKTypa
obmero  pemeHus. Merox
Olinepa U1 OJHOPOJHBIX
CHUCTEM JIMHEHHBIX YPABHEHUM C
MTOCTOSIHHBIMH

MCTOJ0M HCKIIIOYCHUS.
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Kod(urmeHTamu.
4, MeToa UCKIIIOUEHUS.

CocraButens (u): Pemernukosa E. B., 3aB. kadenpoit MaTemaTuku, GU3UKU U
MaTEMaTHYECKOTO MOJICITUPOBAHUS

(damunun, unuyuane: u dondcnocms npenooasamens (ei))
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