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1. OFBEM JUCHHUILJINHBI

Bceero: 3 3a4eTHBIX eIMHHUIBI TPyI0eMKocTH (108 akageMudeckux 4acoB)

Bun yueGHO# paboTh Hat Cepeog
JHCIHTTHHY 3

AyauTopHbIe 3aHATHS (KOHTAKTHas pabora ¢
npemnojaBare/ieM), Bcero 4acos 48 48
B TOM 4HcJ]e:
Jlexiun 16 16
[IpakTHueckue 3aHATHS 32 32
CamMocTrosTebHAas padoTa, Bcero 4acos 60 60
B TOM YHCJIe:
IloaroroBka K 3a4eTy 18 18
Jlpyrue BHBI CAMOCTOATENBHOM paboThI 42 4
(camocTosTeNIbHOE H3YYECHHE TEM (pa3/iesioB) JMCHUILIMHEI)
Bua npoMexXyTo4HOH aTTeCTAHH 3auer 3auer
O0masi TPyA0eMKOCTh AHCHHILIHHLI H TPYA0€MKOCTh 110 108 108

ceMecTpaM, YacoB




2. MECTO JUCHHUIIJIMHBI
B CTPYKTYPE OBPA30BATEJBLHOM ITPOT'PAMMBbI

Hucimiuinna «/luddepeHnyanbable YpaBHEHHS» OTHOCHTCS K 00s3aTeIbHOM
4acTH JUCLMIUIMH MOIyJsd «Maremarn4eckue U €CTeCTBEHHOHAYYHBIE IUCIMILTHHBD)
bnoka 1.

Kpatkoe coxmepxanue mucuumimeel: OOmas Teopus muddepeHnuatbHbIX
ypaBHeHH mepBoro mopsaka. Jluneiinsie nuddepeHIHanbHbIE YPaBHEHHS BBICIINX
NIOPAIKOB U MX NpuinoxeHus. Crucremsl qupdepeHIHaIbHEX YPaBHEHHU.

JlaHHas [UCUMIUIMHA MCNOJIb3yeT MOHATHA U JaeT Marepual [Jis H3yueHHs
HEKOTOPBIX AHCLHMIUIMH JAHHOTO LMKJIA: MaTreMaTH4ecKas JIOTHKA, BBIYUCIHTENbHAs
MaTeMaTHKa | Jp.

Wzyyenue nucuniuineel «Jluddepennyanbaple ypaBHeHMs» ONMHMpaeTcs Ha
3HaHUS OCHOB IreOpbl M N€OMETPHH, OCHOBHEBIX MOHATHI MaTeMaTH4ecKOro aHah3a
ctyneHnra I kypca.

Pesynpratel 0oOydenus mno mucnumuube «Jluddepenunansueie ypaBHEHH»
HEOOXOIMMBI I M3YYCHUs MHOTMX JUCIMIUIAH NpodeCcCHOHANBHOrO IHKIA:
KpunTorpapu4ecKkue MeTOJABl 3alUThl MH(OpPMAlMH, S3BIKH POrpPaMMHUpPOBAHHS,
TeXHHYecKas 3aIlUuTa HHPOPMALUH U JIp.

3. INTIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS

Llenplo wu3ydeHus aucHMIUIMHB «/luddepeHuyanbHple ypaBHEHHS» SBISETCS:
paciuMpeHue U yriiyblieHue MaTeMaTu4ecKoro o0pa3oBaHHusl CTYIEHTOB.

3ajauaMM JMCIMIUIMHBI  SBIAKOTCA: HM3yYeHHE OCHOBHBIX IIOHATHH TEOpHH
midepeHIHAIBHBIX ~ YPaBHEHHMH;  OBJaJeHHME  METOAaMH  MaTeMaTHYeCKOro
HCCleloBaHUA OOIMMX M 4YacTHBIX pelleHHH IuddepeHHanbHbIX YypaBHEHHH,
NPUMEHEeHHUs UX IPOrpaMMUPOBAaHUU U PYTHX HayKax.

Komnerenipu, hGopMupyembie B pe3yJibTaTe OCBOSHHS JUCIMILIIHHBIL:

— CmocobeH HCIIONIb30BaTh MaTeMAaTHIECKHE METOIBI, HEOOXOMMMEIE /I PELIeHHs
3aaa4 npodeccruonanbHol fesrenbHocTH (OITK-3);

B pesynbrate u3ydeHHUS JUCHMILTHHBI 00yJaIONIHACS JOIDKEH:

3HaTh: OCHOBHbBIE IOHSTHS TeOpUH NU(QepeHIIHaIbHbIX ypaBHEHUH, UX CBOMCTBa,
CBSI3H MEXIy HUMH;, METOJIbl, UCIIOIb3yeMble JUIs UCClIeIOBaHUs SBIICHUH U IPOLeCcCOB
B paMKax MpuioxeHus fuddepenipanbaex ypasHenuii (OITK-3);

YMerb: TIPHUMEHSTH OCHOBHBIE AQITOPUTMBI  pelleHHs JIuddepeHIHanbHBIX
ypaBHeHHH K pemeHuro npuknaaneix 3anad (OIIK-3);

Baagers: COBpeMEHHBIMH CIIOCO0aMHM HCCNEOBaHHS TPOLECCOB W SABJICHHI
nocpezacteoM quddepenimanpabx ypapaenui (OIIK-3).



4. COAEP)KAHUE JUCIHUAILIUHBI
4.1. YueOHO-TeMaTHYeCKHIi IJ1aH

Ounas ¢opma o0y4enus

Hosep Konnqecruno 4acoB
PyoGex P KOHTAKTHO# paboTsI ¢
AMCIHITHH . HanmeHoBanue pasnena, TeMbl npenosaBaTeiem
- TeMbI Jleknun Opasr. | Jisb.
3aHATHA | pa0.
O6iue HOHATHSA TEOpHH 4 8
1 nuddepeHmanbHbIX YpPaBHEHHH.
VYpaBHeHHsT ¢  pasjeNsIOIEMHCH
[epeMEeHHBIMH
PyGes | OnHopoaHbIE YPaBHEHHA. 2 4
2 YpaBuenune B IIOJTHBIX
Juddepenmmanax
3 Jluneilinple  ypaBHEHHS  NEPBOrO 2 3
HopsiJiKa
Pybeorcnorii konmpone Nol 1
4 Juddepennuancunie YPpaBHEHHS 4 6
BBICIIHX ITOPSIKOB
PyGex 2 5 O6mas Teopus JIHHEHHBIX 4 9
JubdepeHIHaANBHBIX YpaBHEHHH
Pyb6eoicnvii konmpons No2 1
Bcezo: 16 32

4.2. Copep:xaHue JeKIHOHHBIX 3aHATHH

Tema 1. Obwue nonamus meopuu OudpepeHyuUanbHbIX ypasHenuii. Ypasnenusa c
Pa30ennouUMUCA nepemMeHHbIMU
3ajaum, npuBoAdmMe K AuddepeHIMansHOMY — ypaBHeHMIO.  [loHsTHE
nibdepeHIMaNIbHOTO ypaBHEHHMs, II0J€ HAaNpaBIEHHM, peLIeHHs, WHTerpalbHbIe
KpHBBIE, BEKTOpDHOE IOJie, (Da3oBble KpHUBBIE. YPaBHEHHS C pa3eNsiONMMUC
nepeMeHHbIMH. JlupepeHraibable YPaBHEHUS, CBOASIIMECS K AU PEepEeHIMATBHBIM
YPaBHEHUSIM C pa3AessIOIUMHUCS IIepeMEHHBIMH.

Tema 2. Oonopoonvie ypagnenua. Ypasnenue e noaunsix ougppepenyuanax
OnnopoziHBIe ypaBHEHHS; YpaBHEHHMS, NPHBOAMMEIE K OJHOPOAHEIM YPaBHEHHSM.
VYpaBHeHHe B NONHBIX TuddepeHnuanax. MHTerpupyromumi MHOKHTENb.

Tema 3. /Tuneiinvie ypasnenun nepgozo nopaoka
JluneiiHple ypaBHeHHMs IepBoro mnopsaka. CBoHcTBa pemreHWH JHHEHHOrO
OJHOPOZHOIO M JIMHEMHOrO HEOJHOPOAHOro Ju(QepeHHaANbHOr0 ypaBHEHHS.
VYpaBuenue bepnyiu.

Tema 4. Jugpgpepenyuansusie ypasnenus evicuiux nopaoKkoe



Teopema cymecTBOBaHMS H €JUHCTBEHHOCTH pemienuss 3amaud Komm s
ypaBHEeHHs J000ro mnopsaka. Tumel ypaBHEHWH n-ro mOpsKa, peliaeMele B
KBaJpaTypax. Y paBHEHMs, IOIMYCKAIOIIMEe IOHMKEH S TOPSIKA.

Tema 5. Obwian meopus runeinsix Ouddepenyuanvuvix ypasHen uii

Jlunelinble  OfHOpOAHBIE M(QepeHIHaNbHEE yPaBHEHHS A-TO  MOPS/KA.
Heonropozsbie nuueiineie ypasrenus. Teopema o cTpykType obimero pemenus. Meton
BapHalli¥ TOCTOSHHBIX HAaXOXACHHs OOIIEro pelleHHs JHHEHHOro HeoJHOPOIHOTO
ypaBHeHHs. XapakTepuCTHYeCKHi MHorouwreH. Haxoxaenwe QyHIaMeHTaIbHOM
CHCTEMBI YacTHBIX pelleHHd. JMHeiiHOe HEONHOpOHOe ypaBHEHHE CO CIEeHHATLHOMN
npaBoi 4acThio. MeTo/ HeonpezeneHHBIX ko3dduienToB. [IpuMeHeHne THHEHHBIX
ypaBHeHH# K KonebaTenbHbIM mpoueccaM. CBOGOAHBIE M BHIHYXICHHBIE KOJIeOaHMS.
SIBneHue pe3oHaHca.

4.2. IlpakTHYeCKHE 3aHATHSA

CopepxxaHne NPaKTHYECKHX 3aHATHIL:

Homep HaumenoBanue Hauiibibaiine Hopmarus
pasaena, pa3sneJa,
TeMBI TeMBbI NPAKTHYECKOIo 3aHATHSA BpE€MEHH, Yac.
1 cemecTp
O6mme NOHATHSA | 3amayH, MIPUBOJSLIHE K
TEOpPHHU mupdepeHIHATBEHOMY  YPaBHEHHIO.
i depeHIHATBHBIX [TonsTue b bepeHIHaNBHOTO
ypaBHEHHH. yPaBHEHHs, TIIOJIe  HaNpaBlICHHIA,
VYpaBHeHHs C | pelleHHs, HMHTErpalbHBIE KpHUBBIE,
1 Pa3IeAIONMMHUCS BEKTOpPHOE Mo, (ha3oBblE KpPHBBIE. 8
nepeMeHHBIMH VYpaBHEHHS C  pa3geNsIOLIMMHCS
nepemMeHHbIMA.  JIu(depeHinanbHbie
yYpaBHEHHS, CBOZISTIHECS K
THpepeHIHATEHEIM  YPaBHEHHAM C
paseIIOIMMHUCS TepEMEHHBIMH.
OpHopoaHbIe OpHoponHble YypaBHEHHS; ypaBHEHHs,
YpaBHEHHS. ypaBHeHHe IPpHBOJAHMEIC K OJHOPOAHBIM
2 B MONHEIX | YPABHEHUsAM. VYpaBHEeHHE B  MOJHBIX B
nudepenmanax v depenumanax. HHrerpupyrommii
MHOKHTEJIb.
JluneitHble ypaBHeHHs | JIMHEiHbIe ypaBHEHHs TIEPBOTO MOpSKA.
IIEPBOTO MOpPSIKA CeoiicTBa pelueHuit JHUHEHHOro
OJAHOPOAHOTO H JIHHEHHOTO 3
3 HEOJHOPOJHOTO nuddepeHuHaNIEHOro
ypaBHeHus. YpaBHeHHe bepHymin.
PyGesxHblit KOHTpOID 1 Il
JuddepeHnuanbHbie Teopema CYILIECTBOBAHHS "
ypaBHEHHS BBICINUX | €AMHCTBEHHOCTH pelueHus 3aaaun Komu
4 TOPSIAKOB Ji1A ypaBHEHHA moboro nopsaaka. Turbl 6
YPaBHEHHH n-rO MOpAAKa, pellacMble B
KBaJpaTypax. YpaBHEHHs, JOMYCKAIOLIHE
TMOHHWIKEHHSA MOopsAJKa.




OGmas Teopus | JluneiHsie OZIHOPOJIHBIE

JTHHEHHBIX nuddepeHtHaNbHbIE  YPAaBHEHHA N-TO
maddepeHIHaTEHBIX nopaaka. Heognoponusie — nuHeiiHbie
ypaBHeHHi ypaBHeHus. Teopema o crpykType

obwero pemenus. Meron BapuauyH
NOCTOAHHEIX ~ HaxOXIOeHHs  obuiero
peLICHHs! JIMHEHHOr0  HEOIHOPOAHOrO
YPaBHEHHS. XapakTepUCTHYECKHIH
5 MHOTOYJIEH. Haxoxnenue 9
(GyHnameHTaNbHOM CHCTEMBI  YaCTHBIX
pewenni.  JluneiiHoe  HeoaHopogHOE
YPaBHEHHE CO CrneUManbHOH npaBoii
YacThH0. Merton ~ HeompezeneHHBIX
K03 duuneHTOB. IMpumenenue
JIMHEAHBIX YPaBHEHHH K KoJieOGaTenbHbIM
npoueccam. CBoOOHBIE H BEIHYK/IEHHbIE
KonebaHus. SIBneHue pesoHanca.

PyGesxHblit KOHTpOJB 2 1

Bcero: 32

4.4. KonTpoabHas paGora
He npenycmorpena.

5. METOAUYECKHUE YKA3ZAHUS 1JIS1 OBYYAIOIUXCS
IO OCBOEHHIO TUCIMUILIUHBI

ITpu npocymMBaHUM JIEKLHH PEKOMEHIYETCS B KOHCIIEKTE OTMEYATh BCE BaXKHbIE
MOMEHTEI, TeopeMbl H (OpMyJIbl, JOKa3aTENbCTBO TEOPEM, CBOKMCTB, HA KOTOPBIX
3a0CTPAET BHHMaHHME IpemozaBatenb. llepex mexuueldl HEoOGXOQMMO MNOBTOPUTH
MaTepHal, BEIICTHT HEIOHATHBIE MECTA B JIEKIIHH, YTOOBI 0O6CYIMTE HX Ha 3aHATHH.

IlpenionaBareneM 3amIaHUPOBAHO IPHUMEHEHHE HA JIEKIHAOHHBIX 3aHATHAX
TEXHOJIOTHH KOJIEKTHBHOIO B3aUMOJIEHCTBMS, pa3bopa KOHKDETHBIX CHTYaIlHii,
rpymmnoBas popma paboThl CTY/IEHTOB Ha 3Talle IOBTOPEHHs MaTepHala.

Ilpaktiyeckue 3aHATHS OyIyT NpPOBOJMTECA C HCHOJNB30BAHHEM PA3HYHBIX
TeXHOJOTHH (HHMBU Y ATU3UPOBAHHOTO 00yYeHHs, IPYIIIOBOi QOpMBI 06yUeHH ).

JU1st TEKyIero KOHTPOJIs yCreBaeMOCTH TperogaBaTelieM HCMOIb3yeTcs GamibHO-
PEHTHHTOBasl CHCTEMa KOHTPOJIsS M OLEHKM aKaJeMH4ecKoil akTHBHOCTH. IlosTomy
HaCTOATEJIBHO PEKOMEH/YEeTCsl TINATEIBHO MPOpabaThIBaTh MaTepHall IUCUHILUIMHEI IPH
CaMOCTOSITENIBHOH ~ paboTe, ydJacTBOBaTh BO Bcex (opMax oOCyXKIeHHS U
B3aUMOJISHCTBHUS, KaK Ha JIEKUHSX, TaK U Ha MPAKTHYECKUX 3aHATHIX B IENSIX JTy4IIero
OCBOGHHSI MaTepHaja M IIOJyYeHHMs BBICOKOM OLIEHKH [0 pe3yJbTaTaM OCBOEHHS
IOUCLUTLIAHEL.

BeimonHeHne  caMOCTOATENbHOM paboThl  MojpasyMeBaeT IOATOTOBKY K
NPaKTAYECKUM 3aHATHSIM, K pyOe)KHBIM KOHTDPOJISIM, IIOJITOTOBKY K 3a4&Ty.

PexoMenmyemas TpyIO€MKOCTh CaMOCTOATENbHOM pabOThl Ipe[cTaBIeHa B
TabHIe:

Pexomenayemblii pe:cHM caMOCTOSITeIbHOM paGoThl




HaumenoBanue Pexomenayemasn

BH/I2 CAMOCTOATE/IbHOIT patoThI TPYA0EMKOCTb, AKA/I. Yac.
CamocTosiTeIbHOE H3YYeHHE TeM JHCIHIIIHHDBI: 22
Cuctemsl (i depeHIHaTBHBIX YpaBHEHUI 11
YpaBHEHHS MaTeMaTHYECKOH (PHU3HKH 11
IMoaroroBka k pyGemHbIM KOHTPOJISAM 4

(o 1 yacy Ha Kaxablii py6ex)
IloaroToBka K npaKkTHYeCKHM 3aHsTHAM (0 1 yacy Ha 16
3aHsTHE)

IoaroroBka K 3auery 18
Bcero: 60

6. ®OH/I OIEHOYHBIX CPEJACTB
JUISI ATTECTAIIAM 1O JUCIUTLIMHE

6.1. IlepeueHnb OLEeHOYHBIX CpeCTB

1. BamibHO-peHTHHIOBas CHCTeMa KOHTPOJIS H OLIEHKH aKaJeMHYECKOM aKTHBHOCTH
cryneHToB B KI'Y

2. baHuk 3aaHu# K pyOexHbIM KOHTposssM Ne 1, Ne 2

3. baHK TecTOBBIX 3aJJaHUH K 3a4eTy

4. 3anaHus K MPaKTHIECKUM 3aHATHAM

5. JlononHuTeNBHBIE 3a/JaHUsI HCCIIEIOBATENECKOrO XapakTepa (Ha yCMOTpeHHe
[pernoaaBaTeis).

6.2. Cucrema 6a/LILHO-PEATHHIOBOI OLICHKH
paboTHI CTYAEHTOB 1O AHCLHIIJIHHE

Ne | Hanmenosanu Conepxanne
e
1 | Pacnipenenenu 3 cemecT
e basnoB 3a
CEMECTPBI 10 Tocemenmue
S Bun Mocemeny | "PAKTHICCKH Kompom Py6enxHbrit PyGexublii -
yuebHo# s X 3aHATHH 1 KOHTpOJIb KOHTPOJIb
yuebHoii ; e JIeKIuit A pabota iy
paboTsI: aKTHBHOCTh Nel Ne2
paborsl,
Ha HUX
CPOKHM CHa4YH
yyeOHOH
paboTsl
BannbHas Ho
032 - o 15 1
OLIEHKa: Ro8 A A Ao 15 30
i Ha 8 Ha 16
ITpumeuanus | 8 nexkumit | mpakTHYECKH
- MPaKTHYECKO | MPAaKTHYECKO
: no 1 6auny | x 3aHATHIA MO
M 3aHATHH M 3aHATHH
2 6amna
2 | Kpurepwii nepecueTa Gamios 60 1 meHee GanoB — HEYJOBJIETBOPHTENIBHO; HE3AYET
B TPAJHLHOHHYIO OLIEHKY IO 61...73 — yIOBIETBOPHTENBHO; 3a4TEHO




HToraM paboThl B CEMECTpe
3adera

74... 90 — xopomo;
91...100 — ornuyHO

Kpurepnu nomycka k
NPOMEXYTOYHOH aTTecTaluu,
BO3MOXHOCTH TIOJTY4EHHs
aBTOMAaTH4ECKOro 3a4eTa
(3K3aMeHALMOHHO OLEHKH)
10 THCLIMIUIHHE,
BO3MOHOCTb MONTyYEHHSA
OOHYCHBIX OG0B

M fonmycka K IPOMEXYTOYHOH aTTecTalyu 1o
AUCUMIIHHE 3a cemecTp obyyatowmmiics nomken HaGpaTh o
HTOraM TEKyLIero u py0exHOro KoHTponeii He meHee 51
Gamna. B cnyuae ecnu obyuarommiics Habpan menee 51
Gamma, TO K AaTTECTALMOHHBIM HCHBITAHHSM OH He
JOIycKaeTcs.

Hns nonyyenus sk3amena Ge3 nposeneHus HPOLEAYPbI
MPOMEIKYTOUHOH aTTecTauMu oOyvaroueMycs HeoGXomuMO
HabpaTk B XOJIE TEKYIIETO H PyGeKHBIX KOHTpOJieit He MeHee
61 Gamma. B stom cnyuae wuror GamabHOl OLIEHKH,
noJTy4aemMoii obydalommmes, onpenensieTcs mno KOJIH4ECTBY
GannoB, HabpaHHEIX HM B Xone TeKywero u pybexHBIX
Kkontpone#. Ilpu sToM, Ha ycmoTpenue npenonasarens,
GamnbHas oueHka o6ydaroLerocs MoxkeT GBITh NOBBIIIEHA 32
CHET  MOMY4YeHHS  [OMONHHUTENBHBIX  GawioB  3a
AKaJIeMHYECKYIO AKTHBHOCTD.

OGyuatowmiics, umelommii npaBo Ha NOoTy4eHHe
OLUCHKH Ge3 NpoBeeHHs MpOLEIYpHI NPOMEXKYTOYHOIA
aTTecTaldd, MOXET TMOBBICHTh €€ MyTeM caauu
aTTCCTALHOHHONO  MCTBbITaHMs. B ciyuae  momyuenus
00y4alomMMes Ha aTTECTALIMOHHOM HCHbITaHMH 0 Gamios
UTOr OALTLHOH OLICHKH MO JUCIHMIUTHHE HE CHIMKAETCH.

3a aKaJeMHYeCKyl0 aKTHBHOCTb B XOJE OCBOGHHS
JHMCLMIUTHHBI, ydacTHe B y4ue6HoM, HaY4HO-
HCCIIE/I0BATENBCKOM, CIIOPTHBHOM, KyJIbTYpPHO-TBOPYECKOH 1
ob1ecTBeHHOM mesTeNbHOCTH obyuaromemMycs MOryT GbITb
Ha4YMCIICHbI ~ NIOMOJHHUTENbHBIE Oamwnbl.  MakcuManbsHOe
KOJIM4ECTBO JOTIONHHTENbHBIX GaioB 3a akaJeMHYecKyio
AKTHBHOCTB cocTaBiser 30.

OcHoBaHHEM IS TIONYYEHHS  AOTMONHHUTENBHBIX
6anoB ABISAIOTCS:
- BBIMOJIHEHHE JOTIONHHTENBHBIX 3aJaHHH MO AUCLHIIIHHE,
AOTIONHHTENbHBIE OaLIbl HAUMCIIAIOTCS NPENOABATENEM;
- YHYacTHE B TEYCHHE cemecTpa B yueOHOM, HayuHoO-
HCC/IC10BATENLCKOM, CIIOPTHBHOM, KyJIBTYPHO-TBOPYECKOH M
obuiecTBeHHOM meaTensHocTH KTV,

@opMbl U BHABI YaeGHOI
paboThl 111 HeycneBarouux
(BOCCTAHOBHBIIMXCS HA Kypce
00y4eHHs) CTYEHTOB JUIA
NOJTy4eHHs HEAOCTAIOMINX
OasIoB B KOHIE cemMecTpa

B ciyyae ecnu k mpomexyTouHO#H aTrecTamuu HabpaHa
cymma MeHee 51 Gamma, ofyuwaromemycs HeoGxomumo
HabpaTh HelOCTAalOlEee KOJNMYECTBO GANIOB 3a  cyer
BBIMOJIHEHUs.  NOTOJIHMTE/IBHBIX  3aflaHMii, 10 KOHI@A
noclieiHed (3aueTHOl) Henenu ceMecTpa.

JlukBugaums aKaleMHYECKHX 3aJ10JDKEHHOCTEH,
BO3HMKUIMX H3-32 PasHOCTH B y4eOHBIX MuaHax npw
NEPEBOJ€  WIH  BOCCTAHOB/ICHHWH, TPOBOAMTCA  IyTeM
BBITIOJIHEHUSA JOTIOJIHHTEIIbHBIX 3aiaHuil, dopMa u 00BEM
KOTOPBIX ONpe/Ie/IAETCS MPEnoaBaTeleM.

6.3. Ilpouenypa ouenuBanus pe3yibTaTOB OCBOEHHS MHCUHIIHHBI
Py6exxHble KOHTPOJIK TPOBOATCS B (hopMe caMOCTOSTETBHEIX pabor.

Ilepen mpoBeseHHeM — KaxIOro pyGeXHOr0 KOHTPONS — MpemojaBaTelb
MpopabaTbIBAET €O CTY/IEHTAMH OCHOBHOM MaTepual COOTBETCTBYIOLIHX paszenos
JMCUMIUTHHEL B GOpMe KPaTKOH JTeKLHU-TUCKYCCHH.



BapuauTs! 3ananuii 1yist pyGexHbIX KOHTponeit coctost: Ne 1 — u3 5 3anaHmii o
3 Gawna xaxnas, Ne 2 — u3 5 3anau no 3 Gamwia xaxnmas, Ha K1y paboTy mnpu
PyOeXHOM KOHTpOJIE CTYAEHTY OTBOJMTCA BpeMs He MeHee 60 MHHYT.

IIpenosasarens ouenuBaeT B Ga/ax pesy/abTaThl pyGesxHOro KOHTPOJIA KaX10ro
CTYN€HTA M0 KOJIUIECTBY NPABUILHBIX OTBETOB U 3aHOCHT B BEJOMOCTh YdeTa TeKyILeit
YCIIEBAEMOCTH.

3a4eTHEIH TeCT cocTouT U3 20 BonpocoB. Kax bl Bonpoc B TecTe olneHHBaeTcs
oT 1 1o 4 6ayuios. KonmdecTBo 6aniios Mo pe3ymbTaTaM 3aueTa 3aBHCHT OT KOJMYECTRA
TIPaBHJIbHBIX OTBETOB. Bpems, oTBoMMOe cTyneHTy Ha 3aueTHBIH TecT — 45 MHHYT.

Pe3ynbraTel TeKyIIero KOHTpOJsS yCNEBAaeMOCTH M 3a4eTa  3aHOCSTCS
TIpeno/IaBaTe/IeM B 3a4€THYIO BEIOMOCTh, KOTOpas CAAETCs B OpraHM3allMOHHbIH OTHe]
MHCTHTYTa B ICHb 334€Ta, a TAK)XKe BBICTABIIIOTCS B 3a4ETHYIO KHHXKKY CTYIEHTA.

6.4. Ilpumepbl OLEHOUHBIX CPEACTB AJis PyGesKHbIX KOHTPpOJIeH H 3a4eTa

Pybescusiit konmpono Ne 1
Pewnts 3anaqy ¢ nomompio JudhepeHIHaIBHOrO ypaBHEHHS.
1) MotopHas moaxa JBHXKETCS B CHOKOWHON Bome co ckopocteio 10 xM/4. Ha

TIOJIHOM XO/ly €€ MOTOp OBLI BBIKIIOYEH, U Yepe3 t=20 ceKyHn (ﬁq) CKOpPOCTh

JIOZIKM yMEHBIIMNACH 10 6 KM/4. OnpeienuTs CKOPOCTh IOAKH Yepe3 2 MHHYTHI (

1
5‘1) nocJie  OCTaHOBKHM MOTOpa, CYHTast, 4YTO COMPOTHBIIEHHE BOJbI

TIPOIIOPIIHOHAJIBHO CKOPOCTH JIBUXKEHHS JIOJKH.

2) Cuutas, 4YTO CKOPOCTh OXN@KIEHHSN KaKOro-mubo Tena B BO3/yXxe
NpONOPLIHOHAIbHA PA3HOCTH MEX/ly TEMIIEpaTypOi Tella U BO3/yXa, HallTH depe3
Kakoe Bpems Temmeparypa Tena JIocTHrHeT 30 rpaaycoB, ecid Temmeparypa
Bo3ayxa 20 rpagycos, a Teno B Teyenue 20 MHHYT oxinaxmaercs ot 100 mo 60
rpagycoB?

3) B HeKOTOpHIif MOMEHT BpeMEHH JBH)KEHHS 10e3/1a 0 TOPH30HTAIbHOMY Y4YacTKY
IIyTH CO CKOPOCTBIO 25 M/C, ObL1 BKIIOUeH TopMo3. Haiitu Bpems u paccrosiHue,
NPOH/IEHHOe TI0€3[0M TMOCNe BKIIOYEHHs TOPMO3a, €CIH COMNPOTHBIICHHE
JIBHDKEHUIO 110CIIe Havajla TopMoxkeHHs paBHO (.3 Beca moespa.

4) TemnepaTypa BeIHYTOTO U3 Ieun xjieGa B Teuenue 20MuH. magaer ot 100°C 1o
60°C. Temneparypa oxpyxatomero Bo3ayxa 25°C. Uepes kakoe BpeMs OT Hayaia
OXJIAXJeHHs TeMmIeparypa xneba mnoHusurcs no 30°C? (3akon HeloToHa:
CKOPOCTb OXJI&X/JCHUs Tela NpPOMOPLHOHATIbHA PAa3sHOCTH TEMIIEpaTyp Tela M
OKpYJKalollel cpe/bl).

5) B pHe uunuHaprYecKoro pesepByapa, HaNOJIHEHHOTO JKHIKOCTEIO, 00pa3oBaIach
wesib. [IpuHAMas CKOPOCTh MCTEHUEHHMS! JKHAKOCTH MPONOPLHOHATIBHOM BBICOTE
YPOBHs €€ B pe3epByape W, 3Has, YTO B T€YEHHE IEpBLIX CYTOK BHITEKIO 10%
COJIEPXKHUMOTI0, OIIPEJIENIUTh BpeMs UCTEUSHHS TTOJIOBHHBI XKHIKOCTH.

Pybescnbrii konmponp Ne 2



Haiitu ofee pemenue numeitnbix HEOZHOpOAHBIX ypaBHeHm# II mopsaka c

IIOCTOSSHHBIMH ko3 dunuenramu, NpUMEHSsT  METO[ HEOIpeIeIeHHbIX
k03] duHeHTOoB:

I. y"-2y"+y=8sinx 2. y"-4y' +4y=3sin2x

3. y' -2y +5y=sin2x 4. y"-3y'—4y=5cosx

5. Y -7y +12y =5¢*,

bank TecToBbIX 3a5aHMIi 145 3avera o AucuMiuinge «/Andpdepennnanbupie
YPABHeHHSI»

Bapnant 0

l. nddepentmansusiM ypaBHennem HasbizaeTes:
a. VpaBHeHue, coliepalliee HECKOJIBKO HE3ABHCHMBIX NEPEMEHHBIX H (YHKLHH OT 3THX NepeMeHHBIX.
b. VpaBHeHwue, conepikalee Tonbko TpOH3BOAHbIE JH06OrO NOps/IKa HEKOTOPOiA OdyHKIITN,
¢. VYpasHeHHe, conepxaiiee HE33aBUCHMYIO TIEPEMEHHYI0, (YHKLHIO OT 3Toii NIEPEMEHHONH W ed
NPOM3BOAHYIO IO N-I'O MOPAAKA BKIIOYHTEILHO.,
d. Vpasneumue, conepxkaliee IBe He3aBHCHMBIE TIEPEMEHHbIE 1 YaCTHBIE MPOH3BOMIHBIE HEKOTOPOH ByHKIMH
OT 3THX NEPEMEHHBIX.

2. y',rme y = y(x), npu pemenun AnrpepeHLHANBHOrO ypaBHEHNS 3aMUCHIBAIOT OGLIYHO Kak:

dx dy
a — b. — c. dx-d d.
& = ly dy
o Af1=y?
3. O6mmum pelenuem ypaBHeHus == dheres:
X

a. arcsiny=In|x|+c
b. arcsinx=In|y|+c
c. arccosy=In|x|+c
d. arcsiny=In|cx|

4. Kakoit nopszok uMeeT ypaBHenHe Y- y' = 7()/')3 ?

a. VpasHeHue 1-ro nopsanka
b. VpasHeHue 2-ro nopszka
c. YpasHeHue 3-ro mopsaka
d. VpaBHenue 4-ro nopsuka

. T
3. HactHoe pewenne ypasuenus ¥ —y-1gx =0, npu y(—] =1 umeer sun:

4
¢ x b. y V2 & ¥ < sinx d = g x
a. =—- LY== . y=— . y=—
4 2 2-cosx 2 y 2 =
6. VpaHenue uma y + p(x)- y=g(x),rne p(x) u g(x) mekoropsie 3ananmsie (byHKUMM ABAAETCS:
a. OnHOpOmHEIM
b. HeogHoponHeim
¢. Henuneithpim
d. Jluneitnpiv

7. O6wuM peweHreM AnddhepeHIHanbHOro ypaBHenus ¥ —x-) =0 ssnsercs:

& Y=ox

b. Z=1n|y|+c
X

c. ﬁzlnlxl-i-c
Y

d.  y=xtc



, gy
8. Vkaxure MeTON peleHns ypasuenns Y +2xy =x-e* :

a. Meropn Bapuanuy npousBoNEHOM MOCTOSHHOMH
b. Metopn moxcraHoBku  uv
c, Mertop Diinepa
d. Meron noHmwkeHus creneHn auddhepeHIHatsHoro YpaBHEHHA
9. Swnsercs nn ypasuenue (y-e” —e”)dx+(e* —x-e”)dy =0 ypasuennem B nonubix muddepeHumanax:
a. SAenaerca
b. He sBnsetcs
[ OTO ypaBHEHHE HE HMEET PelIeH s
d. 370 ypaBHEHHUE C pa3AeNAOLMUMUCA IePeMEHHBIMH

;o
10. Vkaxure Bun muddepenunanctoro ypasrenus y ——y = x° \/; :
X

a. JlnHeiiHoe oHOPOAHOE YpaBHeHHe
b. JluneiiHOe HEOJHOPOIHOE YpaBHEHHE
c Vpaerenue Bepuymnu
d. YpaBHeHHe B MONHBIX AU hepeHmanax
11. O6wee pewenue aupdepenunanshoro ypasxenns y = 8sin2x :
c
a. y:—cos2x+—2‘-x2+.32x+c3
Crao
b. y:cos2x+?x x4+,
= Cliaz
¢ y—cosx+3x *CaX ¥y
d. y=cos2x+c
12. 3ammmmre xapakrepucTHueckoe ypasHenne mis Y +3y +2y =0:
a. K*+3k +2=0
b. K +k+2=0
c K +2k*+k=0
d. K +3k* +2k=0
13. O6mum pemenyem ypasuenus ¥ — 63 +9y =0 spasercs bynKmms:
a. y=ce™ +c,e™
b. y=cx-e” +c,x* -
. y=ce” +c,x-e”
d. y=e"
14. Pewenvem ypaserns ' =e” -SinX sesercs murerpar:
a. I e” -sin xdx
b. je’ -sin xdy
G Ie" -COS xdx
d. j oS xdx
15. YactHoe pemenne m1s ypasrenns Y —2) + ¥ =X+35 umeer pun:
a ax’ +bx
b ax® —bx
c. ax® +bx
d ax+b

16. YpasHenue, Kakoro BH/Ja Ha3bIBaeTCA ypaBHeHHeM BepHy:umu:

a. ¥y +px)y=0 b. ¥ +p(x)y=q(x)y*, e @ €R



¢. y+p)y=q(x) d y =g(x)
17. Pemmure ypasnenne (Sin y — ysin x)dx +(cosx+xcos y—e’)dy =0:

a. c=xcosy—ysinx—e”’
b. c=xsiny+ ycosx—e”
c c=xsiny—ycosx—e”
d. c=xsiny+ ycosx
18. Tlopsakom nuddepeHIHaNBEHOTO YPABHEHHA HA3BIBAETCS
a. HauBeicinas crenens npousBoiHOM QYHKLHH, BXONAIIEH B 3TO ypaBHEHHE
b. HauBeIciuas creneHs He3aBUCHMOI epeMeHHOI X
c. Beicinmii mopsAa0k Npou3BoaHOMH, BXOAALIEH B 3T0 ypaBHEHHE
d. KonuyecTBo nepeMeHHbIX, BXOIALMX B JaHHOE ypaBHEHHE
y =2¢'-x
19. Pemenunem cuctemst - | ABNAETCA:
x=y+1

£

X =c, cost +c,sint +e'

b. x=c,cost +c,sint+e', y=—c,sint +c,cost +e' -1
x=c cost+c,sint+e', y=c,sint+c,cost +e'
= ]
d. y=csmt+c,cost+e
X =x—y
20. XapakTepHCTHYECKHM YPaBHEHHEM CHCTEMBI { ABJIAETCS:
y=—4x+y

a. (1+k)Y-4=0
b. (1-k)*-4=0
c. (1-kY+4=0
d (1-k)’=0

6.4. Ilepeyenns TeopeTHYECKHX BONPOCOB, BLIHOCHMBbIX HA 324eT

1. OcHOBHBIE MOHATHS TeOpHH AudbepeHIHaTbHbIX YPaBHEHH . 3a0a4H, TIPHBO/IIIIHE
K muddepeHIHanbHEIM ypaBHeHHsM. TeopeMa CylecTBOBaHHS M €JMHCTBEHHOCTH
pewenus i depeHIMaTBLHOr0 ypaBHeHus (6e3 JoKa3aTensCTBa).

2. YpaBHeHusi C pa3feNsIOIMMHUCA NepeMeHHbIMH. [IpocTeiime nuddepernuatsHse
- YPaBHEHHs], KOTOPBIE IPUBOJATCA K YPaBHEHHAM C PasJeNIOIMMHUCS IepeMEHHBIMH.

3 YpaBHeHus, OIHOPOJHBIE OTHOCHTENBHO IepeMeHHbIX. IlpocTeiimme THITBI
AU pepeHUMANBHBIX yPaBHEHUH, KOTOPhIE IPUBOATCS K OAHOPOIHBLIM YPABHEHHSIM.

4.  Jluneiinple auddepeHIHMANbHBIE YpaBHEHHs IEpBOro mopsaka. CHocoGsr
OTBICKaHHsl PEIICHUH JIMHEHHBIX HEOMHOPOAHBIX YPaBHEHHUHA.

58 YpaBHenue bepHytH, pa3H4Hble CIIOCOOBI €r0 PelIeHH .

6.  VYpasHeHus B nonHbIX Auddepenimanax. Murerpupyromuii MEOKUTEIb.

7. YpaBHEHHMs BBICIUMX IOPSIKOB, JIOIYCKAOIHe IIOHWKEHHE TTOPAIKA.

8.  Jlumeiinbie onHOpoxHBIe uMddepeHIMaNbHble YpaBHEHHsS N-Or0 IMOPSIKA.
JluHeiiHple OQHOPOAHBIE IH(epeHIHaTbHble YpaBHEHHS N-0ro IMOpsAaKa c
NOCTOSIHHBIMH KO3 duiimeHTamMmu.

9. Metox  HeompeneneHHBIX  KO3()(UUHEHTOB  pPEUIEHHS  HEOJHOPOIHOTO
nuddepeHIHaNbHOr0 YpaBHEHH S N-T0 MOPSAAKA C IOCTOSHHEIMU KO3 (HIEHTaMH.



10.  Cucrembl nuHeiHBIX IHOGEPEHUMATBHBIX YpaBHEHWil, CHCTEMbI JIHHEHHbBIX
nuQhepeHIMaNTbHBIX yPABHEHHH ¢ OCTOSHHBIMU KOI(pHIHeHTaMH.

11. Ilpumenenue nvddepeHIMANEHEIX YPABHEHMI K H3YYEHHIO KOJNeGaTeNbHBIX
asrxeHni. CBoOOIHBIE KONEOaHNs U BbIHYKIEHHbIE KOJeOaHus.

6.4 ®onp oneHOYHBIX CpeacTB

TlonHblil GaHK 3aKaHuMii 11 TeKyIIero, pyGesXHbIX KOHTpOei 1 IIPOMEXKYTOYHOH
arTeCTallid MO  JUCLMIUIAHE, II0Ka3aTelH, KpPUTEPHH, WIKANBl OLNEHHBAHHSA
KOMIIETEHI[HH, METOAMYECKUE MaTepualbl, ONpENeNsIOlHe POLeAYPs OLEHHBAHHUS
00pa3oBaTeNbHEIX pPe3yJIbTaToOB, NPUBEJEHB B Y4eOGHO-METOAMYECKOM KOMILIEKCE
JUCLIMILTHHEL.

7. OCHOBHAS 1 IONIOJIHUTEJIbHASI YUEBHASI JIUTEPATYPA
7.1. OcHoBHas y4eOHas IuTEpPATYpPa

1. bospuyk A.K., I'onoau I'.Il. CnpaBounoe noco6ue mo Beicmiel mMatematuke. T.5
AudpdepeHunansaeie ypaBHeHHs B mpuMepax M 3agadax. - M.: m3g-so YPCC,
1999. -384 c.

2. Onscronsy JI.C. O6bikHOBEHHBIE AU (pepeHIralbHble YPaBHEHHUS: YYeOHHK s
By30B — CII6.: u3natensctBo «Jlaus», 2002. — 224c.

7.2. lonoaHuTeIbHAS yUeOHasl TUTEPaTypa

1. Koncnekr JIEKITHHA 1o BBICIIIEH MaTeMaTHKe: VuebH. bif) O}
By30B/ JI.T. IIucemennslit. — M. Ponsd, 2001. — 280 c.

2. Beicwias mMaremMaTHKa B ympaKHeHUsX H 3amadax. Yacts II. : Vue6. nmocobue mis
CTY[JCHTOB BTy30B. — 3-e¢ u31., nepepab. u nom. / ILE. Jlanko, A.I'. ITomos,
T.A. KoxeBuukosa. — M.: Beicu. mkomna, 2003. — 379 c.

3. bepman I'H. COopHHK 3amay mo Kypcy MaTeMaTHueckoro anaimmsa - CII6.:
HsparensctBo "I[Ipodeccus”, 2001. - 432 c.

8. YYEBHO-METOJINYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOH PABOTBI OBYYAIOIIUXCS

1. Tauko ILE., IlomoB A.I'., Koxesuuxosa T.SI. Beicmias MaTeMaTHka B
ynpaxHeHusX u 3agadax. Y. I. — M.: Beiciias mkoma, 1999. — 304 c.

2. Manxko ILE., TlomoB A.I'., KoxeBHukora T.SI. Beicmias wMareMaTuka B
ynpaxHeHusX ¥ 3aaa4ax. Y. II. — M.: Beicmas mkosna, 1999. — 416 c.

3. Apanosa JLIO., Muxamenko T.H. luddepenimancusie ypaBHeHus. Yae6HO—
MeTOJJHYeCKOe [0CO0Ke 1is MPOBeeHHs MPAKTHIECKHX 3aHATHH W OpPraHMu3aliH
CaMOCTOATENIbHOM paboThl CTyZeHTOB cmenuanbHocteidr 050201, 050202 —
Kypran: U31-Bo Kypranckoro roc. yn-ta, 2009. — 43 c.

9. PECYPCBI CETH «<MHTEPHET»,



HEOBXOJUMBIE JJIs1 OCBOEHUS JUCIUILIAHBI

No HuTepHeT-pecype Kpatkoe onucanne
1 mathelp.spb.ru Jlexumu no BEICHIEH MaTeMaTHKe
2 http://eqworld.ipmnet.ru/indexr.htm Mup ypaBHeHHii (aHr. pyc.)
highermath.ru
3 Kypc Beiciueii MaTemMaTHKH
4 http://ru.wikipedia.org DHuEKIoneaus Bukuneaus

10. ”AH®OPMALIMOHHBIE TEXHOJIOT' UH,
INPOT'PAMMHOE OBECIIEYEHHUE
U UH®OPMAIIMOHHBIE CITIPABOYHBIE CUCTEMBI
1. OBC «Jlaup»

2. 9BC «KoHCynbTaHT CTyIeHTa»
3. BBC «Znanium.com»
4. «["apaHT» - CIpaBOYHO-TIPaBOBas CHCTEMA

11. MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHHE
JUCIHUTLINHEI

MarepuaneHo- TexHHYeCKoe obecnedeHHe 110 pealu3alidd  AUCLHILUIHHEL
OCYWIECTBIACTCS B COOTBETCTBMM ¢ TpeboBanus @OIOC BO no panHOM
obpa3oBaTeNnbHOM nporpaMMe.

12. JUIS1 CTY IEHTOB, OBYYATIOIIAXCS C MCIOJIb30BAHUEM
JACTAHIIUOHHBIX OBPA30BATEJBHBIX TEXHOJIOTHIA

Ilpy  HCNONB30BaHMM  JNIEKTPOHHOTO  OOY4YEeHHs] M JAWCTAHIHOHHBIX
obpazoBatenbHbIX TexHonorui (nanee D0 u JJOT) 3aHATHS MONHOCTHIO MM YACTHYHO
NPOBOJATCS B pexkuMe OH-JaiH. O0beM JUCUMILIMHBI U paclpeleieHHe Harpys3Kd 1o
BHZaM pabot coorseTcTByeT 1. 4.1. Pacnipenenenue Gawios coorsercTByeT I. 6.2 MHGO
MOXET OBITh H3MEHEHO B COOTBETCTBHH C pellleHHeM Kadielpbl, B ClTydae Mepexoja Ha
30 u IOT B npomnecce obyuenus. Penrenne kadenapbl 06 UCONB3yEMbIX TEXHONOTHAX
U CHCTEME OLEHMBAHHUS JIOCTHXXKEHHH OOYYalOIUXCS NMPUHUMAETCS ¢ Y4ETOM MHEHHUS
BEJYILET0 IpenojaBarelis i JOBOAUTCS 0 CBEJIEHUS 00y4aromuXcs.



ITPHUJIOXKEHME 1

AHHOTanus K paGodeii NporpaMMe AUCITHILIHHEL
«Anddepennuansunie ypaBaeans»

00pa30BaTeNbHOMN IPOrpaMMBI BEICILIETO obpa3oBanus —
[IPOrpaMMEI CIIeLHaIuTeTa
10.05.03 — Unpopmaunonnas GezonacHocrs ABTOMATH3HPOBAHHBIX CHCTEM
Cneunannzauns: Be3onacHocTh 0TKPBITBIX HHPOPMALHOHHBIX CHCTEM

Tpymoemkocts mucuurumunst: 3 3E (108 akamgeMudeckux 4acoB)
Cemectp: 3
Dopma POMEIKYTOYHOM aTTeCTaluy: 3a4eT;

Coneprxanue qUCIIATLTHHBI
Obwias Teopus nubhepeHINATEHBIX YpaBHeHHiL nepBoro mnopsaka. JIuHeitHbie

nuQepeHManbHble yPaBHEHHS BBICIINX MOPAZIKOB U HMX HPWIOKEHHS. CHCTEMBI
U depeHIManbHbIX ypaBHEHHIA.



