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1 eap TUCHUTIHHBI.

B pesymbraTe OCBOCHHMS NaHHOW JTUCHUIUIMHBI Y OOYYaromierocs JOJDKHBI OBITh
c(hOpMHUPOBAaHBI KOMIIETEHIIUM OCHOBHOH MpodeccroHabHON 00pa30BaTEIbHON MPOTrpaMMBbI
OakanaBpuarta (nanee - OITOIT): OITK-1.

ConeprxaHre KOMITETCHIIMH KaK IUIAHUPYEMBIX Pe3yJbTaTOB OOYYCHHS IO JUCHIUTUIMHE

cM. Tadymnsl 1 u 2.

1.1 ®opMupyemblie KOMIIETEHIMH
Tabmuna 1 - @opMupyemMbie TUCITUTUIMHON KOMITETEHITUN

HanmenoBanue Buna
KOMIIETEHIINA
(ynusepcanvHas,
o0bwenpogeccuonanvras,
npogheccuonanvbHas)

HaumeHnoBanue kateropuu
(TpyTIIIBI) KOMIIETEHITHI

KOIL 1 Ha3BaHHUEC KOMIICTCHIIMH

0bwenpogeccuonanvhast

Teopetnueckue u
MPAKTHYECKHUE OCHOBBI
poheCCHOHATBHOMN

JCATCIBHOCTHU

OIIK-1. CriocobeH nmpuMeHsTh QyHIaMeHTaIbHbBIE
3HAHMS, NIOJYUYEHHBIE B 00JaCTH MaTeMaTHYECKUX U
(W1M) ecTeCTBEHHBIX HAyK, U UCIIOIB30BaTh UX B
po¢eCCUOHANBHOM eI TEIBHOCTH

1.2 UHauKaToOpbl JOCTHKEHUSI KOMIIETeH M
Tabmuna 2 — UHauKaTopbl JOCTHKEHUST KOMIIETEHIUH, (OpMUpPyeMble AUCIUILITTHON

KOI[ 1 Ha3BaHHUEC KOMIICTCHIIMHN

Nuaukatopsl 1OCTUKEHUS
romnereHnun o OITOIT

JvcuuninHel U NpakTUKH,
thopmupyronme kommnetennuto OITOIT

OIIK-1. CnocobeH npuMeHsTh
(byH1aMeHTalbHbIe 3HAHUS,
MIOJIy9E€HHBIE B 00JIACTH
MaTeMaTHYeCKuX U (MIH)
€CTECTBEHHBIX HayK, U
UCTIONIB30BATh UX B
npodecCHOHAIBLHOM
JeATeTbHOCTH

1.1 cTporo mpoka3biBaeT
MaTeMaTHYCCKUE YTBEPIKICHHUS,
OCHOBBIBasSICh Ha (haKTax u
KOHIEIIIX TeOpHuii B 0bacTu
MaTEMaTHYECKUX M €CTECTBEHHBIX
HAyK, BBIJICISIS TTIaBHBIC
CMEBICJIOBBIE ACIIEKTHI B
JIOKa3aTeNNbCTBAX;

1.2 Pemaer npakTHYECKUE 3aJa4u
Ha OCHOBE (PyHAaMEHTAIHHBIX
3HAHMIA B 00J1aCTH MaTEMATHUYECKHX
U €CTECTBEHHBIX HAYK

1.3 Pemaer npodeccuoHaibHbIC
3a7a4M B UCCJIEN0BATENLCKON U
MIPUKJIAIHON JAESITEIBHOCTH,
HCTIONB3Ysl OCHOBEI COBPEMCHHBIX

MaTEMaTUYCCKUX TCOpI/Iﬁ

Bb1.0.10 Marematndeckuit aHanu3
B1.0.11 Anre6pa u reomeTpust

Bb1.0.13 luckpeTHas MaTeMaTHKa
Bb1.0.14 Teopus BeposiTHOCTEI 1
MaTeMaTH4YecKasi CTaTHCTHKA

b1.0.17 JudpepenunaiibHbie
YPaBHeHUs

b1.0.20 ®usuka

b1.0.25 Teopust urp u ucciegoBaHue
onepaunuit

B2.0.02(Y) Yuebnas npaktuxa. Hayuano-
uccienoBareabckas padora (moryueHue
NEPBUYHBIX HABBIKOB HAYYHO-
HCCIIEeIOBATEIbCKON pabOThI)

OT/1.01 BeipaBHUBaOIAN KypC
MaTeMaTuKU U HHPOPMATHKH

1.3 3nanus, ymMeHus, HaBbIKU (3YB) no qucuunanxe
Tabnuua 3 — 3HanHus1, yMeHUs, HaBBIKU, POPMUPYEMBIE TUCIUITITMHON

Ko n Ha3BaHue
KOMITETECHITNH

WNHnukatopsl JOCTHXEHUS
KOMIIETECHIINH, 3aKPEIJICHHbIE
3a TUCLUIUINHOMN

3Hanwus, ymeHus, HaBbiku (3YB),
(hopMupyemMbIe AUCIUTUTHHOM

OIIK-1 CnocobeH npuMeHATh
(dyHnaMeHTalbHbIe 3HaHUS,
MOJIyYeHHBIE B 001aCTH
MaTeMaTUUECKUX U (UIH)
€CTECTBEHHBIX HaYK, U
UCTION30BATh UX B
npodeccuoHaTLHOM

1.1 cTporo npoka3biBaeT
MaTeMaTU4eCKHe YTBEPKICHHUS, —
OCHOBBIBAsICh HA (PaKTaxX W
KOHIICTIIUSAX TCOPUU B 00JIACTH
MaTEeMaTHYCCKUX U €CTECTBEHHBIX

HayK, BBIACIIAA TJIaBHBIC

CMBICJIOBBIC ACIICKThI B

3HaTh:

OCHOBHBIC (DaKTHI, KOHICTIINN U TPUHIIUIIBI
Teopun audQepeHInaIbHbIX YPAaBHCHHM.
Ymern:

TPaMOTHO TIOJIB30BATHCS SI3BIKOM TEOPUH
i depeHnnaNbHbIX YpaBHEHNI;

CTpOro
YTBEpXKICHUsT TeopuH I depeHunanbHbIX

JOKa3bIBaThb MAaTCMaTUYCCKUC




Kon u Ha3BaHue

I/IHI[I/IKaTOpLI JOCTHXKCHUA

3HaHus1, yMmeHUs, HaBbIKU (3YB),

TIPUKITaTHON AEATETBHOCTH,
UCTIONB3Ysl OCHOBBI COBPEMEHHBIX
MaTeMaTU4ECKUX TEOPUl

KOMIIETCHIINU KOMIIETEHIINH, 3aKpeIICHHbIe | (hOpMUpyeMbIe TUCIUILITHHON
3a TUCUUTIMHON
JesATEIEHOCTH JIOKa3aTeNbCTBAX; YPABHEHUM, BBIACISSI TJIABHBIC CMBICIOBBIC
1.2 Pemaer npaktuyeckue 3afgaun | ACHEKTHL B I0KA3aTEIbCTBAX;
Ha OCHOBE ()YHIAMCHTATIbHBIX — TPUMCHATD SHaHUA TcopuH
SHAHMH B 0B1ACTH b depeHInanbHbIX ypaBHEHHH Ut
peIICHHUS PaKTUYECKUX 3a1ay.
MaTeMaTHYECKUX 1 €CTECTBEHHBIX
Baagers:
HayK
L3P — CIIOCOOHOCTHIO pemaThb
-3 Pemaet npodeccuonanbHere npodeccHoHAIbHEIE 331241 B
3a/1a41 B UCCIICAOBATEIIBCKOU 1 HCCIIEA0BATEIbCKOM u MPUKIIaTHON

JeATENBHOCTH, HCIONB3ys OCHOBBI TEOPHH
i depeHInaNbHBIX YpaBHCHUH.

2 O0BbEM U TPYTOEMKOCTD JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

@®opMBbI IPOMEKYTOYHOM aTTECTALMU.

Tabnuna 4 — O6beM U TPYAOEMKOCTh AUCLUUIUIMHBI IO BUJIaM Y4EOHBIX 3aHITUN

. O6BEéM 4acoB 1o
OOmas Tpy10eMKOCTb H BHBI y4eOHOH pabOoTHI 10 AUCIUIUINHE, TPOBOANMEIC B dopman oByacHEs
pasHbIX hopmax 090
1 O6mas TpyI0eMKOCTh UCITUTUIAHBL 288
2 KonrakTHas paboTa oOydarommxcs C mpernojasaresieM (IO BHAAM y4eOHBIX 116
3aHATHUH) (BCEro)
AynuropHas pabora (Bcero): 116
B TOM YHCIIE:
JIEKLIAU 50
NpPaKTHYECKUE 3aHITHUS, CEMUHAPEI 66
3 CamocrosTenpHast pabota oOyuatomuxcs (Bcero) 136
4 TIpoMexyTOYHAs aTTeCTalHsl 00yUYaroIerocs 36
— 3a4eT C OlEeHKOM (3 cemecTp)
— 9Kk3aMeH (4 cemectp)
1 00BEM UacoB, BBIICTICHHBIH Ha TIPOMEXKYTOUHYIO aTTECTAIHUIO:

3. YueOHO-TeMaTH4eCKHi IJIAH U CO/IePsKaHue NUCHMILIHHBI.

3.1 Y4yeOHO-TeMaTH4YeCKHIl IVIaH
Tabnuma 5 - YyeOHo-TeMaTnyeckuil miaH ouHoi popmbl oOyueHus

. O6Ll..l.aﬂ TpynoemkocTs 3aHATHH (4ac.) DOPMBI TeKyIIEro
E Pasniensl v TeMBI TUCIATUIMHBL Tcrl}:l((;ectl;; AyauTopH KOHTpOJIA 1
‘E 0 3aHATHAM uac.) Zz]aHﬂTI/IIZl ' POMEKYTOYHOM
2 CPC arrecTalun
P JIEKIL. JIKII. yCHEBAEMOCTH
3 cemecmp
1. O6viknogennvie 57 12 18 27
oughghepenyuanvuvle ypasnenus
nepeozo nopaoka. 3aoaua Kowu.

1-2 | OcHOBHBIC MOHATHS U ONpPEACICHUA. | 22 6 6 10 WnausumyansHoe
Teopema © CyLIECTBOBAHMU U 3ananue Nel,2
€IMHCTBEHHOCTH pEIICHUS 3a/Ja4vu
Komm mns  ypaBHEHHST TIEpBOTO
MopsijKa, pa3penieHHoro
OTHOCHUTEIBHO MPOU3BOAHOM.




Oobmas

TpynoemkocTs 3aHATHH (Jac.)

= N DopMBbI TEKYLIETO
= TPY/IOCMKO KOHTpOJIS U

E Pa3zzensl ¥ TEMBI JMCLUILIMHBL ctb (scezo AynuropH. MPOMEKYTOUHOM
& HO SATTILM uac.) SAHATHA CPC aTTeCTALUH

; oKL JTeKLL, YCIEBaeMOCTH

3-5 | YpaBHenuss  mepBoro  mopsaka, | 35 6 12 17 Wunusunyansuoe
MHTETpUpPYEMBIC B KBaIpaTypax. 3ananue Ne3 4
2. OovIKHOBEHHbLIE 87 22 16 49
ougppepenyuansrsle ypagHeHus
gblcULe20 NOPAIKA.

6 JuddepeHnnanbHbe ypaBHeHus | 32 6 6 20 WnpusunyansHoe
BBICLIEIO MOPSIIKA, HOIyCKAroOIUe 3ananue Ne5
UHTETPUPOBAHUE U  IIOHWKEHUE
NopsIIKA.

7-8 | JIuneitnoe onHopoHo# | 31 8 4 19 WnnuBugyansHOe
nuddepeHnInanbLHOe ypaBHCHHE 3ananue Ne6
nopsiaka n.

9 Jluneiinoe HeotHOpoHOe | 24 8 6 10
mud dhepeHIuanbHOe ypaBHEHHUE
nopsiika n.

Bcero 3 cemecTp 144 34 34 76 3auer c
OLICHKOI
4 cemecmp

1 3 Cucmembst oughghepenyuanbnuix 21 2 4 15 NuauBuayaIbHO
ypagﬂeuuﬁ e 3amanue Ne7
4. Teopus ycmoutuueocmu. 27 4 8 15 HuaueuayanbHo

e 3axaHue Ne§

2 BekropHoe mone B okpectHocTH | 13 2 4 7
0c000i1 TOYKH.

3 YcroitunBocTh peuieHuil nuHeHsIx | 14 2 4 8
CHCTEM.

4 5. Kpaeevie 3a0auu 13 2 4 7 HHauBHAYAILHO
6. Yucnenno-ananumuyeckue 20 4 8 8 e 3ananue Ne9
MeMmo0bl peuieHu .

5 WuTerpupoBanne 10 2 4 4
T epeHInaTEHBIX ypaBHEHUI
NIPY TIOMOIIH PSIJIOB

6 Meron [lukapa. Meron wmayoro | 10 2 4 4
napamerpa.

7. ¥Ypasnenus ¢ wvacmnoix 27 4 8 15 HnausuayaibHo
HPOU3B0OHBIX e 3aganue NelQ

7 [lepBble wHTErpayibl aBTOHOMHOH | 12 2 4 6
CUCTEMBI mddepeHanbHbIX
YpaBHEHU.

8 Jluneiinpie omHOpOAHBIE ypaBHEHHS | 15 2 4 9
NEepBOro  IMOpS/AKA B YacTHBIX
IIPOM3BOJIHBIX. KBasununelinoe
ypaBHEHHE.

[IpomesxyTouHast aTTecTanus 36 OK3aMeH
Bcero 4 cemecTp 144 16 32 60 36
HToro 288 50 66 136 36

3.2. Conep:kaHue 3aHATHH 10 BUAAM YU4eOHOM padoThI
Tabnuma 6 — ConeprkaHue TUCIUTUTMHBI

No
/1

Haumenoanue paszzena,
TEMbI JUCITUTUIMHEI

ConepxaHue 3aHATHSI




HaumenoBanue paszacia,
TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS

Codepotcanue n1eKyuoHHo20 Kypca

1 OOBbIKHOBEHHBbIE [lpumepsl  BO3HUKHOBEHMS  JUQQEpPEHINATBHBIX  YpPaBHEHHH.
nuddepeHnnATBHbIE OcCHOBHBIE TIOHSTHSA U ONIPEJENICHHs. Y paBHEHUs IEPBOrO MOPsAKa,
ypaBHEHHsI 1EPBOro UHTerpupyeMmble B KBagparypax. llocranoBka 3amaum Komn,

reoOMeTpUYecKui ¥ MexaHuueckuih  cMblca. Teopema o
nopsiaka. 3agadya Komm.

CYLIECTBOBAaHMM M €IUHCTBEHHOCTH pemieHus 3amaun  Komm.

Oco0bIe 1 YacTHEIC PEITICHIS.

1.1 | OcHoBHble  moHsiTHA U | llpumepsl  Bo3HMKHOBeHHs —AuddepeHInanbHbBIX — ypaBHEHHH.
oTpeaeeHHMs.. OcHoBHble ToHATUS U omnpezaeneHus. [loctanoBka 3amaun Koy,

TeOMETPpUYECKUH M  MEXaHMYECKHHA CMBICI. YpaBHEHHUS C
pa3AeICHHBIMH U Pa3AeIOIIUMUCS IEPEMEHHBIMU.

1.2. | Teopema o cymectBoBanuu | Jloka3zaTeabcTBO — TeopeMbl — MmertogoM  [lukapa.  [lpuHiun
W €AMHCTBCHHOCTH PELICHUS | CKUMAIOIMX OToOpakeHui. [loka3aTelbCTBO TEOpPEMBI METOAOM
3a1a4u Komm US| COKAMAaromx oroOpaxkeHuit. YactHple perreHus. OcoOble TOUKH.
ypaBHEHUS nepBoro | OcoOble pereHus.

TopsiJKa, pa3pereHHoro
OTHOCHUTEIILHO
MPOU3BOJAHOM.

1.3. | YpaBHeHus nepBoro | JluneiiHas 3ameHa B quddepeHIanbHbIX YpaBHEHUSIX. Y paBHEHMS,
MopsAJKa, MHTETpUpYEMbIE B | OAHOPOIHBIE OTHOCUTEIHHO X U y. [IpuBoasIIMecs K OJHOPOIHBIM.
KBaJpaTypax. O06o0OmIeHHbIe  OTHOpOAHBIE. JIMHEHBIE ypaBHEHHS IIEPBOTO

nopsaka. Merton BapualMM  TOCTOSIHHOM, Meroa  bepHyud.
VYpaHenune bepHymu. YpaBHeHus B monHbIX auddepenimanax.
Kpurepuit  Ditnepa. MeToan  UHTErpUPYIOIIETO  MHOKHTEJISL.
YTBepkIeHHS 00 MHTErPUPYIOIIEM MHOXUTENe. YpaBHEHHUS
HEpa3pelIeHHbIE OTHOCHUTENIBHO TPOM3BOAHON. MeToll BBeAEHUA
napamerpa. TeopeMa O CYIIECTBOBAaHMM W €IUHCTBEHHOCTH
pewenns 3amaun  Komwm Juis ypaBHEHHMsT MEpBOrO MOPSIKA,
HEpa3pelIeHHOr0 OTHOCUTENBHO MPOU3BOAHOMN. JIMCKpUMHUHAHTHAS
kpuBast. Orubatonias. OcoOble penieHusl.

2. OO0ObIKHOBEHHbIE OCHOBHBIE ~ ONpPENEJICHUS  YPABHEHHH  BBICIIETO  IOPSIKA.
nudepeHnnaILHbIC Juddepenunansaple ypaBHEHHS BBICIIETO HOPSIKA, JOITYCKAIOLINE
yPABHEHHS! BBICIIETO WHTETPUPOBaHME M TIOHWKEHHe mopsanka. CucremMa ypaBHEHUI
— NEPBOro MOPSIIKA. VHpI/IBeI[eHI/Ie YpaBHEHHUS BBICILIETO MHOpPSIKa K

CHCTEME YpaBHEHHH IIepBOro MOpsaaKa. Teopema O CyleCTBOBAaHUU
W eAWHCTBEHHOCTH pemieHus 3amaun  Komm.  JluneitHOE
omHOpoAHOH  auddepeHMaTbHOE  ypaBHEHWE — Mopsiaka  N.
Jluneiinoe HeomHOPOAHOE TU(PepeHInATEHOE YpaBHEHHE MOPSIKa
N MeTtog BapuanmMM TIOCTOSHHBIX. MeTONl HEOompeIeleHHBIX
KO3 GUIMEHTOB. YpaBHEHUS TMOpsaka N, C [EePEeMEHHBIMU
ko3 puLMEeHTaMH, IOMYyCKAIOIIEe WHTEIPUPOBAHUE. YPpaBHEHUS
BTOPOT0 MOPSIKA.

2.1. OCHOBHHei OTIPENIENCHNS | penepye  ypasmenmit  suma: Y™ = f(x), F(y(n),y(nfz)):o,
ypaBHEHUI BBICIIIETO
nopsAIKa. F(y(”),x)zo, F(y(”),y(”‘l))zo.

Huddepenumansuole

D — seicimero | [EMOTHBIC W OTHOPOIHBIC YPABHEHHS BBICIIEIO MOPSIKA — MCTO/IBI
TopsIKa, nomyckaronue | NOHKEHIA TOpsKa.

MHTETPUPOBAHUE u

MIOHW)KEHUE MOPS/IKA.

2.2. | JIuneiinoe onmHOpoaHOM | CBocTBA YaCTHBIX perieHuid. JIMHEeHHbIH quddepeHInansHbIH
muddepeHmanbHoe orepaTop ¢ MOCTOSHHBIMU ko3 punimeHTamu. Ero odpaienue.

ypaBHEHHUE mopsiaka N.

®dopmyna Xeucaiina. Onpenenurens BpoHCKoro, TeOpeMbI 0
HEpaBEHCTBE HYJIIO omnpenenuTens BpoHckoro auHeitHO-
HE3aBHCUMOM CUCTEMBI (YHKIIMI O PABEHCTBE HYJIIO ONPEACTUTEIS

6




HaumenoBanue paszacia,

ConepxaHue 3aHATHS

n/m TEMBbI TUCIUTLTIHEI
BpoHckoro nuHelHo-3aBucuMOl cucTeMbl pyHknuid. [loctpoeHue
JMHEHHOTO OAHOPOTHOTO YpaBHEHHS 1O (GyHAAMEHTAIbHOM
cucteme pemreHnit. @opmyna Jlmysumiss-Octporpaackoro.

2.3 ITonmxeHue nopsaaKa TMHEUHBIX OJHOPOAHBIX YPaBHEHUM

MOPSIKA N TI0 U3BECTHBIM YaCTHBIM PEIICHUSM.
XapaKTeprUCTUYECKOE YPaBHEHUE JIMHEHHOIO OJHOPOIHOTO
ypaBHeHus nopsaaka n. [locrpoenne pyHaaMeHTaNbHON CHCTEMBI
petenuil. TeopeMa 0 TOXJI€CTBEHHOCTH JIUHEUHBIX OJTHOPOIHBIX
ypaBHEHUH MOPsIIKa N, UMEIOLINX OJHY U Ty e
(byHAaMEHTaJIbHYIO CUCTEMY pellieHui. TeopeMa o TuHeHOH
3aBUCUMOCTH N+1 4aCTHBIX pelIeHUH TMHEHHOTO OJTHOPOIHOTO
JudepeHInaILHOTO YpaBHeHUs nopsiaka n. Teopema o
CYIIIECTBOBaHNHU (yHIAMEHTATHHON CHCTEMBI PEIIEHUIA THHEWHOTO
OJIHOPOJIHOTO YpaBHEHUs Hopsijika n. Teopema 00 001eM perieHnu
JIMHEHHOTO OJHOPOIHOTO AU PepeHIIMATEHOTO YPaBHEHHUSI
MOpSIKA 1.

2.4. | Jluneiinoe  HeomHOpomHOe | Teopema o CTPyKType OOIIEro peiieHUs JTUHEHHOTO
mupdepeHuranbHOe HEOTHOPOTHOTO MU PEePEeHITHATEHOTO YPaBHEHHUS TOPsIIKa N.
YPaBHCHUE  TOPANKA N | \erox BapHaIMM IOCTOSHHBIX JUTA HAXOX/ICHNS OOIIET0 PeIIeH s
MeTton Bapuanuu .

OCTOSHHLIX. Meron JMHEHHOTO HeOTHOPOAHOTO AuddepeHanbHOro ypaBHeHUs

HEOTIPE/IEICHHBIX nopsiaKa n. MeTox Heolpe IeIeHHBIX Kf)()(b(bHLII/IeHTOB JUTS

KO3 PULIEHTOB. HaXO0KJIEHUS YaCTHOTO PEUIeHNs JUHEHHOT0 HEOTHOPOIHOTO
T PepeHInaANTBLHOTO YpaBHeHHS Topsika n. C MOCTOSIHHBIMU
KO3 UITUEHTaMH U CTIEUABHBIME ITPABBIMHU YaCTSIMH.

2.5. | YpaBHeHus mopsaka N, ¢ | YpaBHEHHS MOpsAKa n, C epeMEeHHBIMH K03 dUIeHTamy,
NEPEMEHHBIMU Jolyckaroue uarerpuposanue. (Oitnepa, Jlarpamka, beccens,
KoshuumenTamy, YeOpnuéna). [IpuBenenne ypaBHeHHI BTOPOTO MOPSAIKA K
JIOTTYCKAIOLIAE npoctedmuM Gopmam (caMmoconpsHKEHHOMY YpaBHEHHIO,
HWHTETpUpPOBaHHE. N N
VpasHerus BTOporo | YPABHEHHIO, HE CONEPXKAIEMY HIEHa C NIEPBOH IIPOU3BOIHON ).
TOpsIIKa

2.3. | Obmass  Teopust  cucreM | CUCTEMBl  OOBIKHOBEHHBIX  JU(PQPEPEHIIHANBHBIX  YPaBHECHUH.
OOBIKHOBEHHBIX Cucrembl  nuHEHHBIX I (EepeHIHANBHBIX  YpPaBHEHHUH  C
ﬂﬂq)q)epeHquam’HHX HOCTOSHHBIME K03 uimenTamMu. Metos Dilepa Uit aBTOHOMHBIX
J}I’Eizgi}g;' Crcremer CUCTEM JIMHEWHBIX YPaBHEHHH C MOCTOSHHBIMH KOA(PQUIIMEHTAMH.
T (bepeHIHATHHBIX MeTo UCKITIOUEeHMS.

YpaBHEHUH C MOCTOSHHBIMU
ko3 purmenTamu.
Cooeporcarniue npakmuieckux 3aHImul

1 OO0ObIKHOBEHHbIE UccnenoBanue U pellieHne ypaBHEHUM EPBOTO MOPAIKA.
auddepeHunaabHble
YPaBHeHUS NEePBOro
nopsaka. 3agaya Komm.

1.1 | OcHoBHEBIE OHATHS u | PemieHue ypaBHeHMH C pa3leleHHbIMU W Pa3JesioIIUMUCA
OTpeAeICHHUS. nepeMeHHbIMH. 3anada Komm. IlpoBepka ycnoBui TeopeMsl.

Yacraele penienusi. OcoOble peleHHS.

1.2 | KagectBeHHOE Merton uzoknuH. [loctpoerne auddepeHIaaIbHOr0 ypaBHEHHUS 110
HCCIICIOBAHUE cemeiicTBy GyHKImiA. [IocTpoeHHE H30TOHAIBHBIX U
,ZLI/I(l)(l)epe%LII/Ia.HLHBIX OPTOrOHAJILHBIX TPAEKTOPHIA.
ypaBHEHUI




No Haumenoanue pazaena,
ConepxaHue 3aHATHS

n/m TEMbI AUCLUIIIMHBI

1.3 | KonrponbHas paboTa Pemenne ypaBHeHMI ¢ pa3ieaeHHBIMU U Pa3AEISIOIIMMUCS

nepeMeHHbIMU. 3agada Ko, Meton usoxnus. [loctpoenue
nud hepeHInanbHOTO YPaBHEHUS 110 CeMENCTBY (DyHKITHIA.
[locTpoeHune n30roHaIbHBIX U OPTOTOHAIBHBIX TPAEKTOPHUH.

1.4 | YpaBHeHHS nepBoro | Jluaelinas 3ameHa B mudhepeHInanbHbIX ypaBHEHHUSIX. Y paBHEHUS,
HopsiiKa, MHTCTPUPYEMBIC B | oHOpPOAHBIE OTHOCUTEIBHO X U Y. IIpuBoasuinecss K OTHOPOIHBIM.
KBajparypax. JluneliHble ypaBHEHHUs IEPBOTo mopsiaka. Meron Bapuanuu

MIOCTOSIHHOM, MeToll bepHyn. YpaBHenue bepHyinu. YpaBHEeHUs
B TIOJIHBIX AU depeHnnanax. MeTo HHTErpUPYIOLIETo
MHOJKUTEJA. Y paBHEHUS HEpa3pelIeHHbIE OTHOCUTENIBHO
MpOu3BOIHONU. MeToJ1 BBeieHUs napaMeTpa. JluckpuMruHaHTHAs
kpuBast. Orubatomias. OcoOble perieHusl.

2 OObIKHOBEHHBIE Pemenne u uccnenoBanue anudQepeHInalbHbIX ypaBHEHUI
nuddepeHuuaIbLHbIE BhIcHIero nopsiaka. [IpuBenenue ypaBHeHHs BBICIIETO MOPSAAKA K
YPaBHEeHHs BbICIIETr0 CHUCTEME ypaBHEHUI epBOro MopsaKa.
nopsiaKa.

2.1 | duddepennmanbHbie PeleHne HENOJHBIX U OJHOPOJHBIX YPABHEHUH BBICIIETO MOPSAIKA.
ypaBHEHUS BBICHIETO
MOPSIZIKA, TOMYCKAOLIHe
MTOHWKEHUE MOPAIKA.

2.2 | @ynnaMmeHTanbHas cucreMa | I[ToctpoeHune TMHENHOTO OJHOPOJHOIO YPaBHEHHUS 10
PeLICHHIA. ¢bynaaMeHTanbHOM cucteme pemennii. @opmyina JlnyBus-

OcTtporpaackoro. XapakTepucTHUECKOe YPaBHEHNE JINHEHHOTO
OJIHOPOAHOTro ypaBHeHus nopsaka N. [loctpoenne
(byHIaMEHTaIbHON CUCTEMBI PEIICHHH.

2.3 | Meron Bapuanuu Merton Bapualny MOCTOSHHBIX JUTS HAXOXKICHUS 00IIEro peleHust

MOCTOSIHHBIX JMHEHHOT0 HEOTHOPOAHOTO AuddepeHInaabHOro ypaBHEHUS
nopsiaka n.
2.4 | Meron HeolpeIeIeHHBIX Merton HeonpeneneHHbIX KO3)QUITMEHTOB 1St HAX 0KICHUS
K03 PuLEeHTOB YaCTHOT'O PEIICHUs! TMHEHHOTO HEOJHOPOAHOTO
T pepeHInaNTBLHOTO YpaBHeHHS TIopsika N. C MOCTOSIHHBIMA
ko3 puLmeHTaMH U CTIeHaIbHBIMH NPaBBIMHU YacCTAMH.
[IpomesxyTouHast aTTecTauus — sauem ¢ oyeHkou (3 cemecmp)
4 cemecmp
Colepotcanue neKyuoHHo20 Kypca

3 Cucremsl CuctemMbl  OOBIKHOBEHHBIX  JIU(GEepeHINATBHBIX  YpPaBHEHHM.
aupdepeHunaIbHbIX Cucrempl  JHHEWHBIX AU GEepeHIMATBHBIX  YpaBHEHWH ¢
YPaBHeHUI MOCTOSTHHBIMU K03 urimentamu. Mero Diiiepa /it aBTOHOMHBIX

CHCTEM JIMHEWHBIX YPaBHEHHH C TIOCTOSHHBIMH KO3(UIIeHTaMH.
MeTo1 UCKITFOUEHUS.

3.1. | Cucrembl  OOBIKHOBEHHBIX | 3amaya u Teopema Komu. [IpuBeneHne KaHOHUYECKOW CUCTEMBI K
muddepeHInanbHbIX CHUCTEME YypaBHEHHH mepBoro mnopsaka. CHCTEMBl JHMHEHHBIX
ypaBHEHUI. JudQepeHInaANTBEHBIX ypaBHEHUI c MOCTOSIHHBIMH

koapdunmenrtamu. CtpykTypa obmiero peuienus. Mertoj Diinepa
JUId pEIICHUs] aBTOHOMHBIX CHUCTEM JIMHEHHBIX YpaBHEHUH C
MOCTOSHHBIMU ~ KO3(QduimeHTaMd. MeTon  HCKIIOYeHHs IS
pellieHUs HEaBTOHOMHBIX CHCTEM JIMHEHHBIX YpaBHEHMH ¢
HNOCTOSIHHBIMH ~ Kod(duimenramu.  MeToq — HeompeIeneHHBIX
K03(pPULMEHTOB AJIS PEeUICHUS HEAaBTOHOMHBIX CHCTEM JIMHEHHBIX
YpaBHEHUH C TOCTOSHHBIMH KO3 (HUIMEHTAMH CHEHHATbHBIMH




HaumenoBanue paszacia,

ConepxaHue 3aHATHS

n/m TEMBI JUCIUILINHBI
MIPABBIMU YaCTSIMH.

4 Teopust ycroiiunBocTH ®azoBoe npocTpaHcTBo. Da3oBelii MOTOK. Pa30BbIE TPACKTOPHH.
®azoBble TPACKTOPUHU ABTOHOMHOW CHCTEMBI B OKPECTHOCTU
0COOBIX TOYEK. YCTOHUMBOCTH MO JIsSmyHOBY. AcHMITOTHYECKas
yCTOMYMBOCTh. KpuTepuii ycTOWYMBOCTH 1O COOCTBEHHBIM YHCIIaM
cucreMbl. @yHkius JlanyHosa. MccnenoBaHue yCTOMYHMBOCTU 110
MIEPBOMY MPHUOIIKEHUIO.

4.1. | BektopHoe nojue B | ®azoBoe mpocTpaHCTBO. Pa3oBblii MOTOK. Pa3oBbIe TPACKTOPHUU.

OKpecTHOCTH 0c000# Touku. | OcoOble Touku. BekTopHOE Mmosie B OKPECTHOCTH HEOCOOOH TOUKH
(Teopema). BekTopHOoe TMON€ B OKPECTHOCTH OCOOOH TOYKH.
®azoBble TPACKTOPUHU ABTOHOMHOW CHCTEMBI B OKPECTHOCTH
0COOBIX TOUEK.

4.2. | YcroliunBocTh pemenuit | YcroitunBocts no JIAmyHOBY. ACHUMNTOTHYECKAash YCTOWYHBOCTB.
JINHEUHBIX CUCTEM. YcToHunBOCTh  pelieHud — JUHEHHBIX — cucteM.  Kputepwuii

YCTOMYMBOCTH IO COOCTBEHHBIM YHCIIaM CHCTEMBI.

Oynknust JlsmynoBa. Teopembr JlsimyHoBa 00 yCTOWYMBOCTH W
aCUMIITOTHYECKOW  ycToumBocTtu.  Teopema  YeraeBa 0
HEYCTOMYUBOCTH.

HccnenoBanne ycTOWYMBOCTH 1O TIEPBOMY  TPUOIMKEHHIO.
TeopeMbl 00 aCUMITOTUYECKOW YCTOMYMBOCTH M HEYCTOWYMBOCTU
0 TIEPBOMY MPHUOIIKEHUIO.

5. KpaesBble 3axaun. Kpaesas 3agaqa. 3apava Ultypma-JInyswmist. @ynkuusd ['puna.

5.1 | [lonstne xpaeBoii 3amaun. | KpaeBas 3amava. YcroiiumBocth mo Diinepy. Kputepwmii
3anaga Htypma — | ycroituuBocty no Diinepy. 3anada Lltypma-JIluysusmis.
JInyBuns.

5.2 | ®ynknus ['puna. Oynkuusa ['puna. Teopemsl o cymecTBoBanny QpyHknuu ['puHa u o

peleHUY KpaeBoi 3a1a4u pu oMoty ¢yHkuun ['puna.

6. YUnucnenno-anaauruueckue | MHrerpupoBanue muddepeHInanibHbIX YpaBHEHUNA IMPU MTOMOIIH
METO/bI peleHust psanoB Metox I1ukapa. Meton manoro nmapaMerpa.

6.1 | UnterpupoBanue WnrterpupoBanne auddepeHnnanbHbpIX yYpaBHEHHH NPH TOMOIIH
g depeHInaTbHBIX pAIoB (METOJ MOCIe0BATENIFHOTO AU PEPEHIIMPOBAHNS H METO
YpaBHEHHH T@IpU IIOMOIIM | HEONpPEAEICHHBIX Kod(¢uuneHToB). Teopema 0 TroaoMophHOM
pSOOB pemeHnu 3aaa4u Komm.

6.2 | Merox Ilukapa. Meron | Meton Ilukapa. Jlemma o auddepeHIHaIbHBIX HEPaBEHCTBAX.
MaJjoro mapamMerpa. Jlemma Anamapa. Teopema o HenpepbIBHOH nuddepeHInpyeMOoCcTr

pemeHus no napameTpy. MeTo Manoro napaMmerpa.

7. YpaBuennss B uacTHbIX | [lepBble HMHTErpasgbl aBTOHOMHOW cHCTeMBbl Au(epeHIHaTbHbIX
NMPOU3BOAHBIX ypaBHEHWH. YpaBHEHHs B 4YaCTHBIX MPOW3BOAHBIX IEPBOTO

nopsizika. Pemenne. IaTerpanbsHas HIOBEPXHOCT.
JIuHeliHbIE OMHOPOAHBIE YpAaBHEHUS MEPBOro MOPSAAKA B YACTHBIX
npou3BoHbIX. KBa3WinHENHHOE ypaBHEHUE.

7.1 | IlepBbie uHTerpansl | [lepBble WHTErpayibl aBTOHOMHOW CHCTeMBI JH(QepeHIInaTbHBIX
aBTOHOMHOM CUCTEMBI | ypaBHeHMH. Kpurepuil mepBoro uHTerpana.
muddepeHInanbHbIX JleMmma o0 BuAE NEpBBIX HMHTETPAIOB CHCTEMBI IOCIE 3aMEHBI
YpaBHEHUH. MEPEeMEHHBIX.  YTBEp)KJIEHHE O OECKOHEYHOM  MHOKECTBE

HETPUBHAIBHBIX TIEPBBIX HMHTErpajoB. Hes3aBuCHMBIE MEepBBIE
WHTETPAJIBL.
Teopema 0 CymIeCTBOBaHWM HE3aBUCHUMBIX TEPBBIX WHTETPAJIOB B
OKPECTHOCTH HEOCO00# TOUKH.
Teopema O TOHWKEHUM TMOpSAAKA CHCTEMBI TIpH TOMOIIU
HE3aBHCUMBIX MEPBBIX MHTETPAJIOB.

7.2 | Jluneiinsie OJHOPOJIHbIE | YpaBHEHHUS B YAaCTHBIX MPOU3BOJHBIX MEPBOTO Mopsaka. PeiieHue.

YpaBHEHUS IEPBOTO MOPSIKA
B YACTHBIX MPOU3BOJHBIX.
KBazunuHeliHOe ypaBHEHHE.

NurterpanbHasi moBepxHOCTh. JIMHEWHbIE OMHOPOAHBIE YpaBHEHUS
MIEPBOTO TMOPSIIKA B YACTHBIX MPOU3BOJHBIX. XapaKTepUCTUUECKAs
chcTeMa. XapaKTepucThka. Teopema O PpENIEHUU JUHEHHOIOo




n/n

HaumenoBanue paszacia,
TEMbI JUCHUIIIIHNHBI

ConepxaHue 3aHATHS

OJIHOPOJIHOT'O YPaBHEHUS B YACTHBIX MPOU3BOAHBIX B OKPECTHOCTHU
Touku. 3amada Komu nns TUHEMHOro OJHOPOAHOIO YpaBHEHHS B
YaCTHBIX MIPOM3BOIHBIX, TE€OMETPHYECKHUI CMBICTI.
XapakTepucTuueckas TOYKa, FreOMETpUYecKuil cMmbici. Teopema o
CYILLIECTBOBAHUM M €IMHCTBEHHOCTH pelleHus 3azaun Komm nms
JTUHEWHOTO OIHOPOTHOTO YPAaBHEHHS B YACTHBIX IPOHW3BOIHBIX B
OKPECTHOCTH HE XapaKTepucTHuecKkod Toukd. KBasumuHelHoe
ypaBHeHue. TeopemMa O CBSA3M MEXIY XapakTEepUCTHKaMH U
MHTETpaJIbHOM MOBEPXHOCTBIO.

[IpuBeneHue  KBa3WJIMHEHHOrO  ypaBHEHHA K  JUHEHHOMY
OJTHOPOAHOMY. XapakTepuctudeckas cuctema. OO1iee pemeHue.
3anaya Kommu nis KBa3wIMHEHHOro ypaBHEHMs. | 'eoMeTpHuecKuit
CMbICI. XapaKTepucTUiecKas Touka. I eoMeTpuYeCKuii CMBICI

Colepotcanue npaxmuiecKux 3aHAmul

3 Cucremsl Pemrenue cucrem nuHelHbIX AuddepeHnanbHbIX YpaBHEHHHA ¢
auddepeHIHATLHBIX MOCTOSTHHBIMU K03 punmeHTamu.
yYpaBHeHHUIi
3.1. | Cucrembl TMHEHHBIX Merton Ditnepa /i peleHnst aBBTOHOMHBIX CHCTEM JIMHEHHBIX
g hepeHInanbHBIX ypaBHEHUH ¢ MOCTOSTHHBIMU K03 prunmenTamu. Meton
YPaBHEHUH C MOCTOSHHBIMH | UCKJIFOUCHUS 7Sl PELICHNS] HEABTOHOMHBIX CUCTEM JIMHEHHBIX
ko3 PumeHTaMH. YpaBHEHUH C IOCTOSIHHBIME Ko duimentamu. Metoz
HEONpeIeIeHHBIX KOA(Q(HUINEHTOB U1 PELICHUS] HEABTOHOMHBIX
CHUCTEM JIMHEWHBIX ypaBHEHUH ¢ IOCTOSIHHBIME K03 uitmentamu
CIEeUHATbHBIMU NIPABBIMH YACTSIMH.

4 Teopus ycroitunBocTu Hccnenoanue Ga3oBbIX TPaGKTOPHIL aBTOHOMHON CHCTEMBI B
OKPECTHOCTH 0COOBIX TOUeK. MccienoBanue ycToH4InBOCTH
pewennii cucteM audhepeHHaIbHbIX YPaBHEHHH.

4.1. | ®azoBele  TpaekTopuu B | Da30BbIe TPACKTOPUH aBTOHOMHOW CHCTEMBI B OKPECTHOCTH

OKPECTHOCTH OCO00H TOYKH | 0coGBIX TOUCK.
JIMHEHHBIX CUCTEM.
4.2 | UccnenoBanue Kpurepuii ycToiunBOCTH 110 COOCTBEHHBIM YMCIIaM CUCTEMBI.
YCTOWYUBOCTH. Oyukust JIsmynosa. Teopemsl JIsimyHoBa 00 yCTOHYMBOCTH U
aCHMIITOTHYECKON ycToHunBoCcTH. Teopema Uetaesa o
HeycToiunBocTH. McecnenoBanue yCTOMYMBOCTH IO IEPBOMY
MPUOITMKEHUIO.
5. Kpaessbie 3a1aun. HccnenoBanue u perieHre KpaeBbIxX 3a1a4
5.1 | KpaeBas 3agaua. 3agaua Pemenue kpaepoii 3anauu. Pemenue 3agauu Lltypma-Jlnysumis.
Itypma — JInyBuins.
5.2 | ®ynknus [puna. [Mocrpoenne Gynkiyu ['puna. Perienue kpaeBbIx 3a/1a4 ¢
UCTIONIb30BaHueM QyHKIwH ['prHa.
6. YUucnenHo-aHagutndeckue | [I[ppuMeHeHNe YMCIEHHO-aHATUTHYECKUX METOJIOB PEILIEHUS
METOIbI PeIICHUs TG PepeHIInATBEHBIX yPaBHEHUH

6.1 | MuTerpupoBanue WnrterpupoBanne nuddepeHnnaIbHbIX YPaBHEHUH PH TOMOIIN
¢ hepeHIInaTbHBIX pAA0B (METOJ MOCIEA0BATENLHOTO MU (hEePeHIIUPOBAHUS  METO/T
YpaBHEHUH MPH TIOMOIIN HEOMPEJICTICHHBIX KOAPPUIMEHTOB).
pAIOB

6.2 | Merox [Tukapa. Metox Mertop IIuxapa. Meron Manoro mapamerpa.
MaJIOro IapameTpa.

7. VYpaBHenuss B 4acTHbIX | PemieHne HennHeHHbIX cucteM AuddepeHIHaIbHbIX YpaBHEHHMN.

MPOU3BOJIHBIX

Pemenne ypaBHCHI/Iﬁ B YaCTHBIX IPOU3BOAHLIX IMEPBOT0 IMOPAAKA.
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No Haumenoanue pazaena, Coftepanye sansTis

n/m TEMBbI TUCIUTLTIHEI

7.1 | IlepBble HHTETPAITBI Kpurepuit nepBoro unrerpana. OTbICKaHHE EPBLIX UHTEIPATIOB
ABTOHOMHOU CHUCTEMBI aBTOHOMHOM cUCTeMBI. Pelienne cucteM ¢ UCToNb30BaHUEM
mudpepeHImanbHBIX MIePBBIX WHTETPAJIOB.
YPaBHEHUIA.

7.2 | JluneiiHble OTHOPOIHBIC JIuneliHple OMHOPOIHBIE YPABHEHUS IEPBOTO NOPSAIKA B YACTHBIX

YpaBHEHHS TIEPBOTO TOpsinKa | mpou3BoaHBIX. O0miee pemenne. Pemenune 3amaun Ko,
B YaCTHBIX ITPOU3BOTHBIX.

7.3 | KasununeiiHoe ypaBHenune. | KBaswimHeiiHoe ypaBaenue. O0miee perienue. Pemenne 3agaun
Korm.

[TpomexxyToYHAsI aTTEeCTalus — dK3ameH (4 cemecmp)

4 HOpﬂ)IOK OIICHUBAHUA YCIIEBAEMOCTH H C(l)OpMHpOBaHHOCTI/I

KOMIIETEHIMH 00yYarIerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTaIllUM.
JU1 TIOJIOKUTENBbHON OLIEHKHU I10 pe3ysibTaTaM OCBOCHUS AMCLMILIMHBI 00ydarouemMycs
HEOOXOJMMO BBITIOJTHUTH BCE YCTAHOBJIEHHBIC BHUABI yueOHOU paloThl. OlleHKa pPe3yJbTaToOB
paboTel 0Oy4JaromIerocs B bayuiax (1o BuaM) MpUBEACHA B Ta0MIe 7.
Tabmuma 7 - bannpHO-pedTHHrOBass OIEHKAa pPe3ylbTaTOB Y4eOHOH  paboThI
oOyuatomuxcs o Bugam (bPC)

VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUITBI) O6amroB  |y4eOHOU pabOTHI
Cemectp 3
Texymas yuebnas (80 Jlex1MOHHbIE 3aHATHUSL 0,5 6asnsa mocemieHne | JEKIIMOHHOTO 3-5
pabota B cemecTpe (KOHCTIEKT) 3aHITHS
(ITocerenue (9 3ansaTHII)
3aHATHH 110 WunuBunyansHbe 3a oqHO MHAMBHUIYAJIbHOE 3a1aHHE OT S
paclnucaHuIo U 3agaHus (0TYeT O no: 30-60
BBITTOJITHEHUE BBITIOJTHEHU U 5 6ayutoB (BEIIONTHEHO 51 - 65% 3amanmuii)
3aJIaHUi) WHINBUAYAIEHOTO 7 6anna (BBIOIHEHO 66 - 85% 3amanuii)
3aJIaHus) 10 6anutoB (BeImoHEHO 86 - 100% 3amaHmMit)
(6 pabor)
Tect 7 6as1a (MOpOroBOE 3HAYEHUE) 8-15
15 6ansioB (MakCHMaIbHOE 3HAYCHNE)
HToro no tekyuieii pabore B cemecTpe 41 - 80
IIpomexyrounas |20 Teoperuueckuii Bompoc 1 |2 6ania (IOporoBoe 3HaA4YCHUE) 2-4
aTtecranus (3a4eT 4 6an0B (MaKCHMaIbHOE 3HAYCHHE)
C OLICHKOI) Teopernueckuii Borpoc 2 |2 6asa (oporopoe 3HauUCHHE) 2-4
4 pay10B (MaKCUMaJIbHOE 3HAYCHNE)
Pemenue 3amaum 1. 2 6aJu1a (MOPOroBOE 3HAYCHHUE) 2-4
4 pay10B (MaKCUMaJIbHOE 3HAYCHNE)
Pemenue 3agaum 2. 2 6ania (MOpOroBOE 3HAYCHUE) 2-4
4 payuToB (MaKCUMAaJIbHOE 3HAYCHUE)
Pewenue 3agauu 3 2 6ansia (MOpOroBOE 3HAYCHUE) 2-4
4 pannoB (MakcUMajbHOE 3HAUCHHUE)
HToro mo mpoMeKyTo4YHO# aTTecTanun (3a4eTy ¢ OLEeHKO#) 10-20 6.
CyMMapHasi OlleHKA 10 AUCUUIJINHe: Cymma 0autoB TeKyIIeH U MPOMEKYTOYHON aTTeCTalluu 51 -1006.

11




Vyebnas pabora |Cymma  |Buasl u pe3ynbTaThl OrneHka B aTTecTaluu Banst
(BUBI) OamoB  |ydeOHOU paboTHI
Cemectp 4
Texymas yueOHas |60 JlekumoHHbIE 3aHATUS 0,5 6anma mocenieHue 1 JIEKIIMOHHOTO 3-4
paborta B cemectpe (KOHCTIEKT) 3aHATHS
(ITocemienue (8 3amsiTHIA)
3aHATHH I10 WnnuBuayanbHble 3a oqHO MHAMBHUYAJIbHOE 3a1aHUE OT S
PacIMCaHUIO U 3amaHus (OTIET O 0: 20-40
BBIIIOJTHEHUE BBITIOJTHEHUH 5 6ayutoB (BhIoTHEHO 51 - 65% 3amanmuii)
3a/TaHul) WHIWBUAYAIEHOTO 7 6aaa (BBITIOTHEHO 66 - 85% 3amanuii)
3aJaHus) 10 6aquioB (BeimosiHEHO 86 - 100% 3ananuit)
(4 pabotsr)
Tect 8 6ayuta (MOpOroBOE 3HAYCHHUE) 8-16
16 6amIoB (MaKCHMaIbHOE 3HAYCHUE)
HTroro nmo Texymeil padore B cemecTpe 31-60
IMpomexyrounas |40 Teoperudeckuit Bonpoc 1 |4 6anna (HoporoBoe 3HauUEHHE) 4-8
aTTecTanus 8 da1oB (MakcUMabHOE 3HAUCHUE)
(9x3amen) Teoperuueckuii Bompoc 2 |4 6anna (IoporoBoe 3HaUCHHE) 4-8
8 da1oB (MakcuMabHOE 3HAUCHUE)
Pemrenue 3amaum 1. 4 paJuta (MOPOTOBOE 3HAUCHUE) 4-8
8 0a10B (MakCHMaIbHOC 3HAUCHME)
Pemrenue 3amaum 2. 4 paJuta (MOPOTOBOE 3HAUCHHUE) 4-8
8 da1oB (MakcuMabHOE 3HAUCHUE)
Pemenue 3amaum 3 4 6anaa (moporoBoe 3Ha4YCHUE) 4-8
8 da1oB (MakcUMabHOE 3HAUCHUE)
HToro mo npoMekKyTo4HOM aTTecTaluu (3K3aMeHY) 20-400.
CyMMapHasi OLeHKA 110 AUCUMILJIMHE: CymMma 6aioB TEKYyIIEH U MPOMEXYTOYHOM aTTeCcTaIliH 51 -1006.

B mpomexyTouHOll arrecTalM OLlEHKa BbICTaBisieTcss B BenomocTh B 100-6annbHOM
IIKaje ¥ B OyKBEHHOM dKBUBaJicHTe (Tabnuia 8)
Ta6mumua 8 — Coornecenune 100-0annpHOM mKaIbl 1 OYKBEHHOTO SKBHBAJICHTA OLIEHKH

YpoBHU 0CBOECHHS Ix3amen 3auem
Cymma nabpannvix - .
banios JUCLUIUINHBI 1 Oyenxa byxeennviii oxeusanenm bykeennwii
KOMITETEHIIN T 9IKEUBANIEHIN
86 - 100 [TpoaBuHyTHIN 5 OTJIUYHO
66 - 85 [ToBBIIIEHHBIN 4 XOpOIIO 3auTeHo
51-65 [Toporossit 3 YIOBJIETBOPUTENBHO
0-50 IlepBbIit 2 HEYJIOBJIETBOPUTEIIBHO He 3aureno

5 MarepuajibHO-TEXHUYECKOE,

MeTOoAnYEeCKOoe o0ecreueHre JUCIUIIIHHBI.

5.1 YyeOHas siuTepaTypa
OcHoBHasi yueOHas1 IuTEpaTypa

MPOrpaMMHOe H Y4eOHO-

Pomanko B.K. Kypc muddepennmansHbIX ypaBHEHHH H BapUallUOHHOTO WCUUCICHUS

[DneKkTpoHHBIA  pecypc]:

YyebHoe

nocooue

/ B.K. Pomamko - 4- wu3m.

(am). -

OnekTpoH.TekcToBble naH. — MockBa: BUHOM. JlaGoparopusi 3nanuit. — 2015. — 347 c. —
Pexxum nmoctyna: https://e.lanbook.com/reader/book/70785/#1
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COopauk 3amau no auddepeHIUaNbHBIM YPaBHEHUSM W BapHallMOHHOMY HCUHUCIICHUIO
[Dnextponnslii pecypc] / B.K Pomanko u np.; non penakumeii B.K. Pomanko - 5- uzn. (3m). -
OnekTpoH.TekcToBbIe naH. — MockBa: BUHOM. JlaGopartopusi 3uanumii. — 2015. — 222 c. —
Pexxum nocryna: https://e.lanbook.com/reader/book/70710/#1

JdomosiHuTeIbHAS YUeOHAsl JIUTEpaTypa

XKabko A.Il. duddepeHumanpaple ypaBHEHHUS M yCTOWYMBOCTH [DJIEKTPOHHBIA pecypcl:
Yueonuk / A.Il. XKabko, E.Jl. Koruna, O.H. YmwkoBa. - DneKTpoH.TeKCTOBbIE naH. — CaHKT-
[Terepbypr : WsmarensctBOo  «Jlamp», 2015. — 320 c¢. - Pexum gocryna:
http://e.lanbook.com/view/book/60651/

bubukor IO.H. Kypc o00bIkHOBEHHBIX nu(DPEpeHIINATBHBIX YpaBHEHUN [DIEKTPOHHBIN
pecypc]: Yuebnoe nocobue / FO.H. bubukos. - 2-e u3a. crep. - DIEKTPOH.TEKCTOBBIE JIaH. —
Cankr-IlerepOypr : MW3marensctBo <«Jlamp», 2011. — 304 c. — Pexum npocryma:
http://e.lanbook.com/view/book/1542/

Hemunosuy, B.II. JIuddepenumansueie ypaBHeHus [DnektponHsni pecypc] / B.IL
Hemunosud, B.I1. MonenoB. — 3-e usg., crep. — DIeKTpoH.TeKCTOBbIe JaH. — CaHkT-IlerepOypr:
UznarensctBo «Jlauby, 2008. — Pexxum poctyna: http://e.lanbook.com/view/book/126/

Anbceuy, JILA. Jluddepennmanbupie ypaBHeHUS [DIEKTPOHHBIA pecypc|: MpakTUKyM /
BJI.A. AnsceBuy, C.A. Mazanuk, I'.A. Paconbko, JI.II. YUepenkoBa — DIE€KTPOH.TEKCTOBBIC JaH.
- MuHCcK: «Bprniimniasn IIKOJIaY, 2012. - Pexum JIOCTYyIIA:
http://znanium.com/bookread2.php?book=508479

No6parumos, H.X. Ilpaktuyeckuii kypc nudhepeHInaIbHbIX ypaBHEHUH U MaTEMAaTHIECKOTO
MonenupoBanus. Kiaccuueckue u HOBble MeTonbl. HenuHeliHble MaTeMaTHYeCKUE MOJEIIH.
CummeTpusi ¥ IPUHITMIIBI MHBAPUAHTHOCTH. [DJIEKTPOHHBIA pecypc] : yued. — DIEeKTpOH. JaH.
— M. : ®usmaraur, 2012. — 332 ¢. — Pexxum mocryma: http://e.lanbook.com/book/5268

AnnpeeB, A.H. M30pannbie rnaBbl Teopuu Iu(QepeHnanbHbIX YpaBHEHUN. [DIeKTPOHHBIN
pecypc] : yueb. mocobue — DnektpoH. naH. — Kemeposo : KemI'Y, 2012. — 112 ¢. — Pexum
nocryna: http://e.lanbook.com/book/44307

[IpakTMKyM ¥ WHIWBUIYyaJdbHBbIE 3aJlaHUs MO0 OOBIKHOBEHHBIM AU(QEepeHIInaATbHBIM
ypaBHEHUsM (TUIIOBBIE pacueThl). [DIEeKTPOHHBIN pecypc] : yuel. mocodue / B.A. bonotiok [u
ap.]. — Omnekrpon. man. — CII6. : Jlans, 2014. — 224 c¢. — Pexum gocrymna:
http://e.lanbook.com/book/51934

bopucos, B.I'. Ilpuxiagneie 3agaun  TeOpuu OOBIKHOBEHHBIX UG (depeHIINaTbHBIX
ypaBHEeHUN. MexaHW4Yeckoe [BIDKEHHUE: ydeOHoe mocobme. [DIeKTpoHHBINH pecypc] : yueO.
nocobne — OnekTpoH. gaH. — Kemeposo : KemI'V, 2015. — 130 c¢. — Pexum poctyma:
http://e.lanbook.com/book/80046

5.2 MaTepua/jbHO-TEXHUYECKOE M MpOrpaMMHoOe obGecrnedYyeHue

JAUCIUIIJINHBI.
VYueOHble 3aHATHS 110 AUCUUIUIMHE TPOBOAATCS B yueOHBIX aynuTopusix HOU Keml'V:

617 YuebHast ayaAuTOpus JUIs TPOBEICHUS: 654079, KemepoBckasi 001acTh,
- 3aHATUH JICKIIMOHHOTO THUIIA; r. HoBoKy3HeUK, p-KT
- 3aHATHUH CEeMHHAPCKOro (MIPaKTUYECKOI0) TUIMA; Mertamnypros, 1. 19

- TPYIIIOBBIX ¥ HHIMBHYAJIbHBIX KOHCYJIbTALNI;
- TEKYIETO KOHTPOJISL U MPOMEKYTOUHON aTTeCTallUH.
CneunanusupoBanHas (yueOHas1) MeOesb: 1ocka MenoBas, Kadeznpa, CToJIbl,
CTYNbS.
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OOopynoBaHue 17151 IPE3EHTALMK Y4eOHOro MaTepuaia: NEpeHOCHOE - HOYTOYK,
9KpaH, IPOEKTOP.

Hcnonb3yemoe nporpammHoe obecnieaenne: MSWindows
(MicrosoftlmaginePremium 3 year o cyOnUIICH3HOHHOMY TOTOBOPY No
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBo60oaHO
pacupoctpansiemoe I10), FoxitReader (cBobonHo pacmpoctpansemoe [10),
Firefox 14 (cBobomuo pacnpoctpansemoe I10), Annekc.bpaysep (oTedecTBeHHOE
cBoOontHO pacnpoctpansemoe I10).

Wutepnet ¢ obecnieuenneM nocryna B OMOC.

713 YueOHast aynuTopust 1UIsl IPOBEIICHUS 3aHSTHIA:
- 3aHTUH JEKIMOHHOTO THIIA;
- 3aHSTUI CEMHHAPCKOTo (IPaKTHYECKOT0) TUIIA;
- TPYNIOBBIX U MHAWBHIYaIbHBIX KOHCYIbTALUI;

- TEKYILET0 KOHTPOJISI U TIPOMEXYTOYHOH aTTeCTalHH.
CrienmmanusupoBanHas (yaeOHas) MeOelb: Tocka MenoBast, kadeapa, CTOJIbI,
CTYJIBS.

OGopynoBaHue IS IPE3SHTALNH YIeOHOTO MaTepralia: IepeHOCHOe- HOYTOYK,
9KpaH, MPOEKTOP.

Hcnonp3yemoe mporpamMmmHoe obecrieuenne: MSWindows
(MicrosoftimaginePremium 3 year no cy6nuiieH3HOHHOMY J0roBopy Ne
1212/KMP ot 12.12.2018 r. o 12.12.2021 r.), LibreOffice (cBoboaHO
pacnpoctpansiemoe [10), FoxitReader (cBoboaHo pacmpoctpansemoe [10),
Firefox 14 (cBoboaHo pacnpoctpansemoe I10), Aunexc.bpaysep (oTeuecTBeHHOE
cB00OHO pacnpocTpansemoe [10).

WuTtepHeT ¢ obecneuenuneM poctyna B SMOC.

654079, KemepoBckas 001acTh,
r. HoBoky3Henk, np-Kt
Mertamrypros, 1. 19

5.3 CoBpeMeHHble  IMpo¢decCHOHATbHbIE

m-l(])opmauuox-mble CIIpaBOYHbIC€ CUCTEMBI.
Ilepeuens CIIB/l u UCC no aucumnniinne

0a3bl JaHHBIX H

1. OOmepoccuiickuii MaremaTuyeckuii mopran (MH(OpMalMOHHas CcHUCTeMa) -

http://www.mathnet.ru/
2. OKCIOHEHTa LEHTP HWHXEHEPHBIX TEXHOJOTUIl

http://www.exponenta.ru

H  MOACIUPOBAHUA -

3. Science Direct comepxkut 6osnee 1500 xypHanoB uznatenscTBa Elsevier, cpenu
HHX W3/IaHHs 110 MaTeMaTrke 1 nHdopmatuke. https://www.sciencedirect.com
4. HupopmarmonHas cuctema «EmuHOE OKHO JgocTynma K HH(POPMAIUOHHBIM

pecypcam» - http://window.edu.ru/catalog/

5. ba3pl JaHHBIX W aHAJTUTUYECKHUE ny6n1zn<au1/n/1 Ha mopTalie «yHI/IBepCI/ITeTCKa}I

uHpopmarmonHas cucrema Poccust» - https://uisrussia.msu.ru/

6 HHuble cBeaeHus U (MJIM) MaTepHAJIbI.
6.1. TeMbl NUCbMEHHBIX YU4eOHBIX PadoT

Tabnuia 9 - Tembl MUCEMEHHBIX y4eOHBIX PabOT

Pa3nen TeMEl

KonTpoJsibHBIE TOUKH

ObvikHosenHble | OCHOBHBIE TIOHATHS U ompeeneHus. Teopema o

NuaauBuayansHOe

Oouggepenyuan | CylueCTBOBaHUH U €JUHCTBEHHOCTH pereHus 3aj1auu Komm | 3amanue Nel

bHbIE JUIsl ypaBHEHHsI IEPBOTO MOPSIIKA, pa3pelIeHHOTO
YpaeHeHus. OTHOCHUTEIIBHO IIPOU3BOTHOM.

nep6oeo Pemenne 3agad, NpUBOASAIINX K COCTABICHUIO WnnuBupyansHOe
nopsoxa. g depeHInaTbHbIX ypaBHEHHN 3agaHue Ne2

3aoaua Kowwu.

YpaBHEHUA NEPBOTO MOPSIKA, UHTErPUPYEMbIE€ 3aMEHOM. NaauBuayanbHOe

3amanne Ne3
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MeToa HHTETPUPYIOMIETO MHOKHUTENSA. Y PaBHEHUS,
HepaspeleHHbIe OTHOCUTEIBHO MPOU3BOTHOM.

WunuBunyansHoe
3amanne Ne3

Obvixknosennvie | uddepeHunanbaple ypaBHEHHUS BBICIIETO MOPSAKa, WnnuBunyansHoe
oughghepenyuan | nomyckaroniye HHTETPUPOBAHIE W TOHMKEHNE TIOPSIKA. 3amaane NoS5
bHblE Jluneitnoe ogHOpoaHOH MU pepeHnmanp-HOe ypaBHeHHE MNunuBunyansHoe
ypasHenus nopsiaka N. JInHeiliHoe HeoaHOPOgHOE TU(epeHInaTbHOS 3ananue Ne6
svicuLezo ypaBHEHHE MopsaKa N.
nopsioka.
Cucmemwi Cucrembl THHEHHBIX UG (HepeHnaTbHbIX YPaBHEHHH ¢ WunuBuayansHoe
oughghepernyuan | MOCTOSHHBIMH KO3 PUITCHTAMU. 3anmanue Ne7
bHBIX
ypagHeHuti
Teopus DazoBbI€ TPACKTOPUHU B OKPECTHOCTU TOUYKHU MOKOSI. MNunuBunyansHOE
yemotiuugocmu. | Kputepuii ycToianBOCTH 10 COOCTBEHHBIM YHCIIaM. 3amanue Ne§

Y CcTOHUMBOCTD 10 TEPBOMY MPUOIHIKEHHUIO.
Kpaesvie Pewenue kpaeBbix 3aaa4. Pemenue 3agaun Hltypma- MNunuBunyansHoe
3a0ayu. JImyBuma. [ocrpoenune Gpynknuu ['pura. Meron [lukapa. 3aganue Ne9
Yucnenno- Meton Manoro napamerpa.
ananumuyecKue
Memoobl
peulerus.
Ypaeuenus 6 ITepBrie HWHTErpaJbl ABTOHOMHOM cuctembl | HnuBuAyaabHOE
YaCMHbBIX nuddepeHnnanbHbIX ypaBHEHUH. JIMHEWHbIE OXHOPOMHEIE | 33manHue Nol(
NPOU3BOOHBIX YpaBHEHHS TEPBOTO TMOPSAIKA B YACTHBIX IPOU3BOIHBIX.

Kpasununeiinoe ypaBHenue. Knaccudukanus ypaBHEHWH
BTOPOTO TMOpsiAKAa C JIByMsl TMepeMeHHbIMH. HavanpHo-
KpaeBas 3a7aya .

6.2. IIlpumepHble BONPOCHI M 3aJaHMs / 33/a4U JJIA MPOMEKYTOUYHO

arrecranmun

PA3JIEJI 1. OObikHOBeHHBIE nU(QepeHInanbHbIe YpaBHEHHUs MEPBOro Mopsijaka. 3anadya

Kommn.

Ocnoenvie nonamus u onpedenenusn. Teopema o cywecmeosanuu u eOUHCHMBEEHHOCMU
pewenus 3a0auu Kowiu ona ypasnenus nepeozo nopsaoka, paspeuieHHoz0 OMHOCUMENbHO

npou3eo0HoIl.

1. Muddepenunansuoe

IIpumepnvie meopemuueckue 60npocsi

ypaBHEHHE, TMOPAIOK, oOlee, YacTHOE,

HHTErpajbHas KpuBasd, I10JIC HaHpaBHeHHﬁ, MN3O0KJIMHBI.

arwN

MEPpBOro MmopgaKa (,Z[OKBB&TGHBCTBO HI/IKapa).

6. Teopema O CyIIECTBOBaHMHM M €IMHCTBEHHOCTH peUIeHHs 3agadd Komm mst ypaBHEHUS

ocoboe

Hauanbnsie ycnosus. 3agaua Komm. I'eomerpuueckuii cmpici 3anaun Komu.
3anavya 00 M30rOHAJIBHBIX TPAEKTOPHUSX.
Metoa W30KIMH 1715 perienus AuddepeHnnanbHoro ypaBHeHUs EPBOTO MOPSIKA.
TeopeMa 0 CymeCTBOBAHMH W CAWHCTBCHHOCTHU PCIICHHA 3aJadu Komm IJid YypaBHCHUA

NEPBOTO MOPsKA (JOKA3aTeIbCTBO CO CCHUIKOM Ha MPUHIIMIT CKATBIX OTOOpaskeHU ).
7. TlpuHIUO CKUMAIOLIUX O0TOOpaXKeHUH (J0Ka3aTENbCTBO).

!
. — A3PCIHICHHEBEIC OTHOCUTCIIBHO . €TOd pa3aCJICHUA IICPCMECHHBIX.
8. IV -1, Y M

Ilpumepnvie npakmuueckue 3a0aHUs.

1. CocraBuTh auddepeHuanbHOe ypaBHEHHE ceMeiicTBa Hmit (X-a)°+by?=1.

2. CocraButh muddepeHImanbHOe YpaBHEHHE TPACKTOPUH, TTEPECEKAONINX JTUHUNA CEeMEMCTBA

y=Cx* o yrmom ¢=90°.
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10.

11.

12.

N o g B~ W e

9.

10.
11.

C momomip0 M30KJIMH U300pa3UTh CXEeMAaTUUYECKU pEIICHHE YPaBHEHUS Y’ =2X , ONpPEIeTuB

obylacTi yObIBaHUSI W BO3PACTaHUs, JIMHUHA OSKCTPEMYMOB, YCTAHOBHTH HAalpaBiCHUE
BOTHYTOCTH, HAHTH JIMHUU TOYEK TEPErHOOB.

Jlns Kakoro 3HaueHHWs h TeopeMa CyIIECTBOBAHWS M EAMHCTBEHHOCTH DPEIICHHUS 3a1add
Komwm s ypaBHEHHMs Yy =xy+0,5 B TOYKE y(0)=0 TapaHTHPYET CYIICCTBOBAHHUE
eIMHCTBEHHOTO pemrenus (a=b=0,5)?

I[To Buay ypaBHEHHUS y =2.[y ONPENCIUTh KPUBBIC, OAO3PUTEIIBLHBIC HA OCOObIC PEIICHHS H
MIPOBEPUTH OYAYT JIK OHU OCOOBIMHU.

ITpounTerpupoBars auddepeHInaIbHOe ypaBHEHHE M BBIICIUTh MHTETPAIbHBIE KPHUBBIE,
HOPOXOJSIIEe dYepe3 3aJaHHble TOYKW. [IpeaBapUTENbHO BBIACHUTH BOMPOC 00 HX
CYIIECTBOBAHUH M €MHCTBEHHOCTH. CliesIaTh pUCYHOK. Y’ = Z\N , M1(0,0), M>(-1,1).

Ypasnenus nepeozo nopaoka, unmezpupyemuwie ¢ keaopamypax.
IlpumepHvie meopemuueckue 60npocol

Opnnopoansie IY-1 u npuBoasuecs k HUM. O60011eHHbIe 0 JHOpoIHbIE Y.

Jlunelinple audQepeHnManbHbe YpaBHEHUS nepBoro mopsiaka. Mx cpoiictBa. Metoabl
pemenus: bepHyiu, METOX Bapualuuu IOCTOSHHOW. YpaBHEHUE bepHymm u  ero
[IPUBE/ICHUE K TUHEUHOMY.

VYpaBuenue Pukkaru, ero cBoiictBa u MeTo] pemeHus. O000menHoe ypaBHeHue Pukkary.
VYpaBHeHus B noyiHbIx tuddepennuanax. Teopema 00 yciaoBuu Ditnepa.

VYTBepKIeHUE O HATMYUU UHTETPUPYIOIIETO MHOKHTENS Y YPAaBHEHHUM IIEPBOIO MOPSAKA.
YTBepxkIeHUE 0 HAINYMKU OECKOHEYHOTO YMCIIa MHTETPUPYIOIIUX MHOXUTENEH y ypaBHEHUH
IIEPBOTO NOPsJIKA.

YTBepxkaeHue o Qopmyiie, 3aaroliedl BCEBO3MOXKHBIE HHTETPUPYIOLIME MHOXKHUTENIN
YpaBHEHUS [IEPBOTO MOPSIJIKA.

CriocoObl MOMCKAa HMHTErPUPYIOLIET0 MHOXHTENS, B ClIydyae €CIM HM3BECTHO OT KakKoi
(YHKIIMM OH 3aBUCHUT.

WMHTerpupyromuin MHOXKHUTEINb IS JMHEMHOTO U OJHOPOAHOIO YPABHEHUHN.

VYpaBHeHUs1, HE pa3pelleHHble OTHOCUTENILHO NMpou3BoAHON. Henonubie ypaBHeHus. OOmmii
METOJ BBEICHUS ITapameTpa.

TeopemMa O CyIIEeCTBOBAHMM MW E€IMHCTBEHHOCTH peleHus 3agauv Komw ypaBHEHus,
HEpa3peLIeHHOr0 OTHOCUTENBHO POU3BOIHOM.

VpaBuenust Jlarpamxka u Kiepo. OcoOble perieHus ypaBHEHUH, HE pa3pelIeHHbIX
OTHOCHUTEJIbHO MPOU3BOAHBIX. /[MckpuMuHaHTHas kpuBas. Orubaromias.

IIpumepnvie npaxmuueckue 3a0anus

2 2\, _
Pemnth 0HOpPOIHOE ypaBHEHHUE X(X+2y)dx+(x" - y")dy =0

Pemmnth ypaBHEHHE, MPUBOASIIEECS K OMHOPOIHOMY (2X—4y +6)dx+ (X +Yy—3)dy =0.
Pemute 060011I€EHHOE OJHOPOHOE YpaBHEHUE (y4 —3x2)dy+ xydx =0.

PemnTs mHeliHOE ypaBHEHUE Xy' -y = x2 cosx;

2
Pemmits ypaBHeHue bepHyium y' — xy = —y3e_x ,

Pemmits ypaBHeHue Pukkaru y' = —y2 +1+x2

Peuruth ypaBHeHHe B MONHBIX quddepeHnunanax (x+y+1)dx+(x— y2 +3)dy =0.

Meton pa3OueHusi ypaBHEHHs Ha JiBa BCIOMOTATENBHBIX ISl MOMCKA HHTETPHPYIOLIETO
MHOXKHUTEIIS.
Pemnts ypaBHeHUE (x2+y2 +x)dx+ydy =0 MeTomOM MHTETPUPYIOIIET0 MHOXKUTENA
2
Peunts ypaBHeHHe Y + 2XY = X€ * ; METOIOM HHTEI PHPYIOIIET0 MHOKHUTEIs

Pemute ypaBHeHue ( y2 —2xy )dx + xzdy =0 METOIOM MHTETPUPYIOLIETO MHOXUTEIA
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12.
13.

14.

Haiitn ofliee peleHne ypaBHeHUs 8y = 27y METOIOM BBEICHHS MapaMeTpa.

Haiitu oOmiee perenne ypaBHeHUsS 6yy'2 =2xy'3 +3x* MeTozOM BBEIEHUS mapamMmeTpa.

Haiitu obmiee pemieHne ypaBHEHUs y%=4y>(1-y) METOZOM BBeJleHUs mnapaMmerpa. Haitu
JUCKPUMHHAHTHYIO KpUBYIO. BblIenutb T€ €€ BEeTBU, KOTOpBIE SBISIOTCA OCOOBIM
pemwenneM. Cpaenarb ueprex. MckmouumB u3 oOmIero peleHus napaMerp, €clu 3TO
BO3MOXKHO, HAUTH OTHOAIOIIIYIO.

PA3JIEJI 2. O0GbixkHOBeHHBIE MU (hepeHIraIbHBIE YPABHEHUS BBICIIETO MOPSAKA.
Hugppepenyuanvuvie ypasnenus evicuieco nopsaoka, 0onyckaruiue uHmezpuposanue u

HOHUJICEHUE nop;wKa.

WD e

10.

11.

Ipumepnvie meopemuueckue 60npocul
Y — n. [IpuBeaenue k cucreme HopManbHbIX Y 3anaya Komm aist 1Y -n. u 115 cucTemsl.
['eomeTpuyeckuii ¥ MEXaHUYECKUM cMbIC 3a1a4n Komm.
HuddepeHunansuple ypaBHEHUS BBICIIETO TMOPSAKA, JAOMYCKAIOIIME HHTETPUPOBAHUE:

yW =100, Fy™y D=0 FyW0=0 Fy®,y"Y)-0

Henonneie n OAHOPOJHBIC YPABHCHUS BBICIICTO IMMOPAJKAa — METOJAbI TIOHMKCHUS ITOPAAKA.

IpumepHole npakmuueckue 3a0aHuUs.
Pemnts HENMoaHOE ypaBHEHUE BBICUIETO MOPAIKA y”® +xy” =2y’
Pemuth HEMoJMHOE ypaBHEHHUE BhIcIIero mopsaka Yy Y=Y,
X2yy" =(y-xy)?
PemnTh ypaBHEHHE , IOJIB3YSICh €r0 OJJHOPOIHOCTHIO
Pemmts ypasrenne Y =% *Y+1 prinenus Tounyio npomssoanyso.

Juneiinoe 00nopoonoii ouggepenyuanvrnoe ypasnenue nopsaoka n.
IIpumepnvie meopemuueckue 60npocwl

JIOAY —n. CBoiicTBa YaCTHBIX PEIICHUH.

Jlunelinplii nu¢depeHIuaNbHBIA  OlepaTop € MOCTOSHHBIMH KO3 duuumenramu. Ero
obparmenue. opmyna Xepucaiiaa.

Onpenenurens BpoHCKOro, TeopemMa O HEPAaBEHCTBE HYJIO ONpeaenurens BpoHckoro
JMHENHO-HE3aBUCUMO cucTeMBbl (DYHKLIUH.

Omnpenenurens BpoHckoro, TeopemMa 0 paBeHCTBE HYJIIO ONPEAENINATENS BpoHCKOro TMHENHHO-
3aBUCUMOMN CUCTEMbI QYHKIHI.

[TocTpoeHue MMHEHHOTO OJTHOPOTHOTO YpaBHEHHUS MO (PyHIaMEHTAIbHON CUCTEME PEeIIeHUH.
®opmyna JlnyBumna-OcTporpaackoro.

[TonwkeHne mopsAKa JIMHEHHBIX OJHOPOJHBIX  ypPaBHEHUH MOpsSAKa N MO HM3BECTHBIM
YACTHBIM PEIICHUSIM.

XapakTepuCTUYECKOE YpaBHEHUE JIMHEWHOTO OJHOPOJHOTO YPAaBHEHHs IMOpsSAKa n.
[Toctpoenne ¢yHIAMEHTAIBHOM CHCTEMBI pELIEHMH B clydyae MpPOCTBIX W KpPaTHBIX
JNENCTBUTENBHBIX U KOMIUIEKCHBIX KOPHEH XapaKTepUCTHUECKOTO ypaBHEHUSI.

Teopema 0 TOXJIECTBEHHOCTH JIMHEWHBIX OJHOPOJIHBIX YpPAaBHEHUH MOpPsAKAa N, UMEIOLIUX
OJIHY U Ty e (yHJaMEHTAJIbHYIO CUCTEMY PELICHHI.

Teopema O NMHEWHOW 3aBUCUMOCTM N+1 YaCTHBIX pEHIEHUH JMHEHHOr0 OJHOPOJHOIO
T depeHIMaTBHOTO YpaBHEHUS TOPSIIKa N.

Teopema o cymiecTBOBaHUH (PyHIaMEHTAIBHON CHCTEMBI PELICHUI JTMHEHHOTO OJJHOPOIHOTO
ypaBHEHHUS MOPsJIKA N.

Teopema 00 00IIeM pemIeHUH JMHEHHOTO OJHOPOJAHOTrO AupdepeHnnanbHOro ypaBHEHUS
NOpsIIKA 1.

Ilpumepnvie npakmuueckue 3a0aHus.

2 m 2 " ' _
Haiitu oOmee perienue ypaBHEHUS (X = 2x+3)y" = (X" +1)y"+ 2y —2y—0’ MI0JIb3YSCh
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_ _aX
dopmymoit JInyBrms-OCcTpOrpascKoro, 3Hast €ro 4acTHsie pemenms Y1~ Y2 =€
Haiitu oOmee pemeHne JIMHEWHOTO OAHOPOAHOW AuQGdepeHITaIbHOTO YpaBHEHUS C
IIOCTOSTHHBIMU KO3 QULIUEHTAMH y" -2y +Yy =0.

Juneitnoe neoonopoonoe ouggepenyuanvroe ypasuenue nopsaoka n.
IIpumepnvie meopemuyecKkue 60NPOCh

JIHAY —n. CBoiicTBa YaCTHBIX PEIICHUM.

Meton Bapuanuu noctosHHbIX 1 JIHAY —n.

Teopema 0 CTpyKType OOIIEro pelieHus] JMHEHHOTO HEOAHOPOAHOTO AuddepeHIIHaTEHOTO
ypaBHEHUS MOPSIIKA N.

[TonmxeHue mopsiKa JMHEHHOTO HEOTHOPOHOTO AUd(EepEeHITNATLHOTO YPaBHEHUS MTOPSIIKa
n.

Mertoxa HeonpeneaeHHbIX KOdhGHUIIMEHTOB I HaX0XAeHHUS yacTHOTO pemenus JIHY-n. ¢

MOCTOSTHHBIMH KO3((HUIIMEHTaMH U MTPABOM YaCThIO B BUJIC MHOTOUJICHA H e

Mertona HeonpeneaeHHbIX KOAhGHUIIMEHTOR I HaxXoXAeHus yacTHoro pemeHus JIHY-n. ¢
MOCTOSTHHBIMH KO3 (DUIIMEHTAMH | ITPABOM YaCTHIO B BUJIC TPUTOHOMETPHUYECKUX (PYHKITUH.
YpaBHeHHsT TOpsAgKa n, C  [EPEeMEHHBIMH  Kod(h(duIMeHTaMH,  JOIMYyCKAroIIne
uHTerpupoBanue. (Dunepa, Jlarpanxka).

YpaBHeHHsT TOpsAgKa n, € [EPEeMEHHBIMH  Kod(h(duIMeHTaMH,  JOIMYyCKAroIIne
unterpupoBanue. (beccens, UeObIuéna).

[IpuBenenve ypaBHEHUI BTOPOIrO MOpsaKa K mpocTedmum ¢opmaM (CaMOCOIPSHKEHHOMY
YpaBHEHUIO, YPABHEHUIO, HE COJICpKAIIEMY YIeHa C IIEPBOX ITPOU3BOTHOMN).

Ipumepnsie npakmuyeckue 3a0anusl

Pemmute MeTOIOM BapualnMM MOCTOSHHBIX JMHEWHOE HEOJHOPOJHOE YPaBHEHHE BTOPOTO
X

e
y'-2y'+y=—-
MOpSAJKA C MOCTOSIHHBIMU KO3 PUIIieHTaMu X,

Pemmnte MeTomom HCOIIPCACIICHHBIX KOB(I)(I)I/II_II/IGHTOB JIMHEHHOE HCOAHOPOJAHOC YPABHCHUC

" ' _ X
BTOPOTO TOPSIAKA C MOCTOSHHBIME Kod(duinenTamu * 2y’ =3y =—4e" +3

2em
Pemmts ypasHerue Ditzepa * Y T T y=2sin(lnx)

PA3JIEJI 3. Cuctemsl auddepeHnaabHblX YpaBHEHUH

IIpumepnvie meopemuueckue 60npochl
Cuctembl OOBIKHOBEHHBIX Ju((epeHInalbHBIX ypaBHeHUH. 3agaua U Teopema Komm.
IIpuBeneHe KAHOHUYECKOW CHUCTEMBI K CHCTEME YPAaBHEHUH NIEPBOTO NMOPSAIKA.
Cucrtembl TUHEHHBIX AU(p(EepeHINATBHBIX YPaBHEHUH € MOCTOSHHBIMU K03 duumenramu.
CtpykTypa obmero pemenus. Meron ODiiepa i aBTOHOMHBIX CHCTEM JIMHEWHBIX
YPaBHEHMH C MOCTOSHHBIMH KOA(PPHUIIMEHTAMH.
Meron HCKITHOYEHUS.

Ilpumepnvie npakmuueckue 3a0aHUs.

X=2Xx-4y, .

Pemutoe CUCTEMY y — oy y METOAOM 91/IJlepa.
X=y+2e,

Pemutoe CUCTEMY METOAOM UCKIIKOUCHUS.
V= X+t2.

PA3JIEJI 4. Teopust yCTOMYMBOCTH.
Bexmopnoe none é okxpecmnocmu 0coo0ii mouxu.
IIpumepnvie meopemuueckue 60npocwl
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®dazoBoe nmpoctpancTBo. Da3zoBbeiit MOTOK. Pa3oBbie TpaekTopun. Ocodbie ToukH. BekTopHoe
MOJIe B OKPECTHOCTH HE0COO0H TOUKH (Teopema).

BektopHoe nosie B okpecTHOCTH 0c000ii Touku. Pa30Bble TPACKTOPUH aBTOHOMHOW CHUCTEMBbI
B OKPECTHOCTH OCOOBIX TOYEK.

IIpumepnvie npakmuueckue 3a0anus
X—=X+y-2=0,
N300pa3uth (a3oBble TPAEKTOPUU CUCTEMBI < . , YKa3aB HallpaBJICHUE
y—-2x+y-3=0.
JBUKCHUS
Yemoniuueocme pewenui nuneinvix cucmenm.
IIpumepnvie meopemuueckue 60npochl
VYceroluuBocTh 1o JIAmyHOBY. ACMMNOTOTHYECKAs] YCTOMYMBOCTH. Y CTOMYMBOCTh pPEIICHUMN
JUHEHHBIX cucteM. Kpurepuii ycTOWIMBOCTH 1O COOCTBEHHBIM YHCIIAM CUCTEMBI.
Oyuknus  JlanynoBa. Teopemsl JlsmyHoBa 00 yCTOWYMBOCTH M aCHMIOTOTHYECKOU
ycrounBoctu. Teopema UeraeBa 0 HEYCTOMYMBOCTH.
HccnenoBanue ycTOMYMBOCTH 1O IEpBOMY MpUOIMKEeHUI0. Teopembl 00 acCHMOTOTHYECKOM
YCTOMYUBOCTH M HEYCTOWYMBOCTH IO MIEPBOMY IPUOIINKEHUIO.

IIpumepHvie npakmuueckue 3a0anus
X—X+y—-2=0, .
UccnenoBath 0coOyI0 TOUKY CHUCTEMBI 1 Ha yCTOUYUBOCTH, C IIOMOIIBLIO
y—2x+y-3=0.
COOCTBEHHBIX YHCE.
C noMoIlb (I)yHKuHI/I JlamyHoBa Buna V(x,y) = ax? +by2 UCCJEI0BATh YCTOMYUBOCTh TOYKU

)'(:—Zy—x3,
y=x-y3.
X=-siny,

y :2x+\/1—3x—sin y.

(0,0) cucrembr

I[J'ISI CHUCTEMBI { HaAWUTH BCE IMOJIOKCHUS paBHOBECHUA U UCCIICAOBATH UX HA

YCTONYUBOCTb.

PA3/IEJI 5. KpaeBble 3a1aun
Ipumepnvie meopemuueckue 60npocsl

KpaeBas 3amaua. YcroitunBocts 1o Ditniepy. Kputepuit ycroitunBoctu mo Ditnepy. 3amaua
[Itypma-JInyBumis.

Oyukuus ['puna. Teopempl o cyiiecTBoBaHMM (QYHKUMM ['pUHAa W O pemIeHHH KpaeBOMH
3a1auun npu nomou Gyskuu ['puna.

IIpumepnvie npakmuueckue 3a0anus
Haiitu pemenue ypaBHEHMs, YHOBJIETBOPSIOLIEE YKAa3aHHBIM KpPAeBbIM  YCIOBHIM

y'+y=1 y0)=y(x)=0

Haiitn COOCTBEHHBIE 3HAUEHUs " COOCTBEHHBIE byHKIHIT
” ’ I T T
y'—4y'+ 1y =0, Y(O)ZY(EJ—Y(EJZO

HOCTpOI/ITB (I)yHKI_II/IIO FpMHa U 3anucartb € €€ TIIOMOLIBIO PCHICHUC YpPAaBHCHUA

x2y"+2xy'=f(x);  y(®)=0,y'(3)=0.

PA3JIEJI 6. YncrneHHO-aHATUTHYECKUE METO/IbI PEIICHUSI.
Humezpuposanue oughgpepenyuanvrvlx ypagnenuil npu nOMouwiu psaooe
IIpumepnvie meopemuueckue 60npocsl
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WNurterpupoBanne auddepeHIUanbHbIX  ypaBHEHUH TMpU  TIOMOIIM  PAIOB  (METO[
MOCJIEI0BATENBHOTO TU(PEpEeHIIMPOBAHNS K METO/] HEOTIPEIEICHHBIX KO3()(OUIIMEHTOB).
Teopema o ronomopdHOM penieHnu 3anauu Komm.

Ilpumepnvie npakmuyeckue 3a0anusl
Haiitu B BUJE CTEIIEHHOI'0 psana pelieHue, 3a7a4u Komm
” ’ N _ ! —
1=-x)y" =2y’ +y =0, y(0)=1y'(0)=1. . Bprumcnute  koaddunmMeHTH  psAma 10
koa(durmenTa npu x* BKIOUHTENBHO.

Memoo Iluxkapa. Memoo manozo napamempa.
IIpumepnvie meopemuueckue 60npocsol
Merton [uxkapa.
Jlemma o nuddepeHmanbHbIX HEPaBEHCTBAX.
Jlemma Anamapa.
Teopema o HenpepsiBHOU aud@epeHnupyeMocTy petieHus mo napamerpy. Meroa maioro
napaMerpa.

Ipumepnvie npakmuyeckue 3a0anusl

Metonom Ilukapa pemmts 3amauy Komm x'=t>+x%  x(0)=2, a==,b=1.. Haiitu nBa

N

IIOCICA0BATCIBHBIX HpI/I6JII/DKCHI/I$[ N OCHUTDH IMOIrpC€IIHOCTD.
Haiitu JBa YICHA Pa3ioKCHUA PCIICHHUA 110 CTCICHAM MAJIOro IiapaMeTpa 88

y' =y+u(x+y?); y0)=L1.

PA3JIEJI 7. YpaBHEHUs B 4aCTHBIX IPOU3BOJHBIX

Ilepgvie unmezpanvl aemornomHoll cucmemvl OuphepenyuanbHbIX ypasHeHuil.
IIpumepnvie meopemuueckue 60npochl

[lepBble MHTErpaibl aBTOHOMHOW cucTeMbl AupdepeHunanbHbIX ypaBHeHuil. Kputepmuii

NIEPBOrO MHTETpaa.

JleMMa 0 Bu€E MEPBBIX UHTErPAIIOB CUCTEMBI I10CIIE 3aMEHBI IEPEMEHHBIX. Y TBEPKIACHUE O

OECKOHEYHOM MHOXECTBE HETPUBUAIbHBIX MEpPBbIX MHTErpajioB. HeszaBucumble mnepsbie

UHTErpallbl.

Teopema 0 cyliecTBOBaHMU HE3aBHCHMBIX IMEPBBIX HWHTErPAlOB B OKPECTHOCTU HEOCOOOM

TOYKHU.

TeopeMa 0 NOHM>KEHUH MOPSAIKA CUCTEMBI IIPU IIOMOIIY HE3aBUCUMBIX IIEPBBIX HHTErPATIOB.

IIpumepHule npakmuueckue 3a0aHUs
Halitn 51Ba HE3aBHCHMBIX IIEPBBIX HMHTETpaia, MPOBEPUTh HMX HE3aBUCUMOCTH, ITOCTPOUB
X = x> y—X,
Marpuiy SIko6u. Vcronb3ys HaliIeHHbIE TIEPBBIE HHTETPAIIBI, PEIIUTH CUCTEMY { ¥ = —Xy?,
=1

Juneiinvie 00HOpOOHBIE YPAGHEHUA NEPEO20 NOPAOKA 6 UHACHHBIX NPOU3BOOHDIX.
Keasununeiitnoe ypasnenue.

IIpumepHvie meopemuueckue 60npocel
VpaBHEeHUs] B 4YaCTHBIX NPOM3BOJHBIX MEpBOTro mnopsaka. Pemenue. WuTerpanbHas
MIOBEPXHOCTb.
JluHeliHbIE OIHOPOJHBIE YpPaBHEHMsI TEPBOrO MOPSAKA B YACTHBIX IMPOU3BOJHBIX.
XapakrepucTuueckass cucrema. XapakTepucrtuka. Teopema O PELIEHUM JIMHEWHOIO
OJIHOPOJIHOTO YPAaBHEHMS B YACTHBIX TPOU3BOAHBIX B OKPECTHOCTH TOYKHU.
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3amaya Kommwm i JHMHEWHOTO OJHOPOJHOTO YPAaBHEHUS B YAaCTHBIX IIPOM3BOJHBIX,
T€OMETPUYECKHUM CMBICI. XapaKTepUCTUYECKas TOYKA, FTE€OMETPUUECKHUM CMBICI. Teopema o
CYLIECTBOBAHUM U €JUHCTBEHHOCTH pelleHus 3anayu Komwm i JIMHEHHOro OXHOPOJHOTO
YPaBHEHUS B YACTHBIX IIPOU3BOJHBIX B OKPECTHOCTH HE XapaKTEPUCTUYECKON TOUKHU.

4. KpazuinHeliHOe ypaBHEHHE. TeopeMa O CBSI3U MEXAY XapaKTePUCTHUKAMU U WHTETPAIbHOMN
MOBEPXHOCTHIO.
5. IlpuBenenue KBa3WJIMHEHHOTO ypaBHEHUS K JUHEHHOMY OJTHOPOJIHOMY.
Xapakrepucrudeckas cucrema. Ob1ee pereHue.
6. 3amava Komm  ama  KBa3sWIMHEHHOTO  ypaBHEHHSA. | €OMETPUYECKHUH  CMBICI.
XapakTtepuctuyeckas Touka. [ eomeTpuueckuii cMbICi
Ilpumepnvie npakmuueckue 3a0aHUL
2
o ou 1 ou ou 272X
1. Haiitu obmee pemenue u pemuTh 3amady Komm x —-=y—+(z+x*y?)==0,u="""" npu
ox 27 ¢y oz 2%2
xy=-1.
o 0z 0z
2. Haiitu oO1miee pemieHue u pemuTsh 3aaady Ko X+ ya —z2-x2—y? X2 +y? =1, 7=x%-1.
X
CocraBurensb (1): KaHJI. TeXH. HayK, no1eHT Pemernukosa E.B.

(@amunus, unuyuanst u dondicHocme npenooasamelis (eti))

21



