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1. HEJINU 1 3AJAYN OCBOEHUA JUCITATTJIMHBI

Leanb aucuMnIMHbI
OCHOBHOH 1Ie/IbI0 MPENOoIaBaHUs JIUHEWHBIX U HEJIMHEHHBIX ypaBHEHUH (DU3UKU SBIISICTCS
CO3/IaHUE MAaTEeMATHUYECKON OCHOBBI JJI JaJTbHEHIIIEro U3yYeHHUs T€OPETUUECKON (U3UKHU U
CIICIIUATIBHBIX TUCHUIUINH.

3anauu JUCHHIIINHEL
OCHOBHBIMU 33JaUaMU HU3yUYCHUsS JTUHEUHBIX U HEIMHEWHBIX YpaBHECHUU (DU3MKH SIBIISIOTCS
OBJIaJICHUEC YMEHUSIMU M HABBIKAMU TOCTPOCHHUS MaTEMAaTHYECKUX MOJEIeH (HU3NUSCKUX
MPOIIECCOB W SIBICHUM, aHAJUTHUYECKOTO W YHUCIIEHHOTO pEIIeHUsS U HCCIeA0BaHUS
MTOJTyYAIOMIUXCS TIPU ITOM MaTeMaTHYECKUX 3aay.

2. MECTO YYEBHOI'O ITPEJJMETA B CTPYKTYPE OBPA3OBATEJBbHOI
IMPOI'PAMMBbI
HucruminHa «JInHeliHbIe M HeJIMHEWHbIe YpaBHEHUS (U3UKM» OTHOCUTCS K JTUCHUTLINHAM
yacTu, (opMupyeMoil ydacTHMKaMU 0Opa30BaTEIbHBIX OTHOIIEHUN 00pa30oBaTEIbHOMN
nporpammbl 03.03.02-Pusnka.

3. KOMIIETEHLINHN OBYYAIOLIEI'OCS, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA YYHEBHOI'O ITPE/IMETA 1 UHAUKATOPBI UX JTOCTUXEHUSA

3.1 ObmenpodeccnoHaTbHBIE KOMIIETCHITUN U HHAUKATOPBI UX TOCTHKEHUS

Kon u HanMeHoBaHue | Kom W HamMeHOoBaHME WHIUKATOpa JIOCTHIKCHUS
o01enpogeccuoHaTLHOM o01enpodeccCoHaIbHOM KOMIIETEHITUN
KOMITETCHITHH

OIIK-1 Crocoben mnpumensars | U-lonk.1 3HaeT OCHOBHBIE TOHSATHS U 3aKOHBI
0a30Bble 3HAHMS B 00JacTH | U3MKKM U JPYrMX E€CTECTBEHHBIX HAyK, METOIbI
($U3UKO-MaTEMAaTHYECKUX U (MIIM) | MATEMAaTHYSCKOTO aHAJIN3a, alreOpbl U TEOMETPUHU

€CTeCTBEHHBIX Hayk B cdepe | M/I-20mk-1 VYmeer peniaThb CTaHAApTHBIE
cBOeH npodeccnoHabHON | MPOQECCUOHATBHBIE 3a/la4l C MPUMEHEHHEM (PU3UKO-
JESITEIIbHOCTH MaTeMaTUYeCKMX W  eCTECTBEHHOHAYYHBIX 3HAHUH,

METOJI0B HAyYHOI'O aHAJIN3a U MOJAEINPOBAHUS
NA-3onk-1 Brnageer HaBbIKaMU TEOPETHUUYECKUX U
9KCIIEPUMEHTAJIbHBIX HCCIENO0BAHNN B cepe
npodeccuoHanbHOMN AESITEIHHOCTH

4. CTPYKTYPA YYUEBHOI'O ITPE/IMETA

OOmass TpymoeMKOCTh ydeOHoro mpeamera cocraBisieT 6.00 3adeTHBIX eauHMIBI, 216.0
aKaJeMHUYECKUX YacoB.

1 — Ne i/t

2 — Tema (paznen) yueOHOTO MpeaMeTa, KypcoBasi paboTa (IIpOeKT), MPOMEKYyTOUHAST aTTECTALIS
3 — Cemectp

4 — Buipl KOHTAKTHON pabOThI U TPYIOEMKOCTH (B aKaIEMHUYECKUX Yacax)

4.1 - JI (JIexumm)

4.2 — Jlexniuu B BHUJIE TPAKTHYECKOM MOATOTOBKH

4.3 — I13 (ITpakTUuecKkue 3aHITH)

4.4 — ITpakTUUeCKHE 3aHITHUS B BUJI€ TPAKTUYECKON MTOATOTOBKHU

4.5 — JIP (JTabopaTopHbie pabOTHI)



4.6 — JlabopaTopHble paOOTHI B BUIE MPAKTUYECKON TOATOTOBKHU

4.7 — UKP (MHuas xoHTakTHas padbora)

4.8 — KTO (KoHTpo1b TEOPETUYECKOTO OOYUYCHHS)

4.9 — KO (KoHTposb Ha sK3aMeHe)

5 — KoHTpoJib (B aKaJIeMUUYECKUX Yacax)

6 — CamocTtosiTennpHast paboTa (B akaJeMUYECKUX Yacax)

7 — DopMBbI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTHU

1 2 3 4 5 6 7
4114243144 (45]146(47]|148(4.9
1 Knaccudpukanus | 4 4 Homaiinue
ypaBHEHUI C 3aJaHus,
YaCTHBIMU YCTHBII
MIPON3BOTHBIMHA orpoc,
2-ro mopgka KOHTPOJbHAs
paboTta
2 | YpaBHeHus 4 18 14 8 Howmaiaue
TUNepOOINIEcKO 3aJaHus,
ro TUIa YCTHBII
orpoc,
NunuBunyans
HOE 3aJJaHHE
Nel
3 VYpaBHeHUs 4 16 12 7.8 Howmainue
rmapabonyecKor 3aJJaHMS,
0 TUMa YCTHBIN
onpoc,
NunuBuayans
HOE 3aJIaHHe
No2
4 3auer 4 0.2
5 VpaBHeHUs 5|8 8 12 Homainue
AUTATITHYECKOTO 3aaHUs,
THUIIA YCTHBII
ormpoc,
NumuBnnyans
HOE 3aJIJaHHe
6 Pacripoctpanenu| 5 | 10 10 8 Homarnne
€ BOJIH B 3aJaHuUs,
MIPOCTPAHCTBE YCTHBINA ONPOC
7 Pacnipoctpanenu| S | 10 10 8 Homaiinue
€ Teria B 3aJaHUs,
IIPOCTPAHCTBE YCTHBII onlpoc
8 Henuneiinbie 514 2 6 JomarnHue
MOIEeTTH 3aaHUs,
T Gy3MOHHBIX YCTHBINA OITPOC
MIPOIIECCOB
9 Henunetinpie 512 4 6 JomaniHue
ypaBHEHUS 3aJaHus,
BOJTHOBBIX YCTHBIN OTIPOC
MIPOIIECCOB
10 | Ox3ameHn 5 0.3 |35.7
Hroro 52.0 68.0 0.0 0.0]02(0.3] 357 [ 59.8




5. COAEP KAHME YUYEBHOTI O ITPEJIMETA

5.1. Jlekuun

Ne i/
II

HanmMmenoBanne TeMbl
(paznena)

Copepxanue TeMbl (pa3aena)

Knaccuduxamnus ypaBHeHUM
C YaCTHBIMU TMPOU3BOIHBIMU
2-ro nopsiaka

Beenenue. OcHOBHbIE IIpUMEpPBHI YPaBHEHUI
MAaTEMATHYECKOU buszuKu. [IpakTuueckoe
MIPUMEHEHNE YPaBHEHUN MAaTeMaTHIEeCKOU (DU3UKH JIs
OTMCAHUSI 3aKOHOMEPHOCTEN PA3IUYHBIX (DPU3MUECKUX
ABJIeHU. OCHOBHBIE 3TAIlbl UCTOPUUYECKOTO PA3BUTHUS
MaTeMaTU4eCKON (pU3nKH.

Knaccudpukanms YPaBHEHUI c YaCTHBIMU
IIPOU3BOJHBIMHU BTOPOT'O MOPSAIKA U IIPUBEIECHUE UX K
KaHOHMYECKOMY BHUIYy. YPaBHEHUS 3JUIMIITUYECKOTO,
runepOoOInYeckoro M NapaboIM4yeckoro  THUIIOB.
VpaBHeHue  cMmemaHHoro — tumna.  IIpocreiimme
IIpUMEPBl  TPEX OCHOBHBIX THUIIOB YPAaBHEHUH C
YACTHBIMA  IIPOU3BOJHBIMM  BTOPOrO  IIOpsAKa:
YPaBHEHHUS Jlannaca, BOJIHOBOE ypaBHEHHE,
YPaBHEHME TEIJIONPOBOAHOCTH.

YpaBHeHUs
TUNEPOOTMYECKOTO THIIA

[Ipocreiimme 3amauv, NPUBOMASIIME K YpPaBHEHUSIM
runepoonuyeckoro tumna. [locraHoBKa KpaeBbIX
3a7a4. YpaBHEHHE MaJIbIX IONEPEYHBbIX KOJIeOAHUI
CTpyHbl.  YpaBHEHHE  NPOAOJBHBIX  KojeOaHUit
CTEp)KHE M CTpPyH. DHEprus KoyieOaHUsS CTPYHBI.
VYpaBHEeHHE 3JIEKTPUUECKUX KOJIeOaHUN B IpPOBOAAX.
I'paHnuHbBIE M HAYAJIBHBIE YCIIOBUS

3agaya Komm 1718 BOJHOBOIO  ypaBHEHMS U
pacrnpocTpaHeHue  BOJH B HEOTPAHUYEHHOM
npocrpaHcTBe. Dopmyna lamambepa. dusznueckas
UHTEpPIIpETALIS. YcToiunBOCTh pELIEeHUIA.
[TonyorpannueHHas npsiMasi U METOI ITPOJOJIKEHU.
Mertonbl penieHust KpaeBbix 3aa4. MeToa pa3ieneHus
nepeMeHHbIX. COOCTBEHHbIE 3HAYEHUSI U1 COOCTBEHHBIE
byHKIMH 3aJ1a4yu MIrypma- JInyBuis.
Heonnoponusle ypaBHeHusi. OOmasi nepBasi KpaeBas
3agaya. KpaeBple 3amaum €O CTalMOHAPHBIMU
HEOJHOPOIHOCTSMH. OOwas cxeMa MeTo/1a
paszzeneHus nepeMeHHbIX. PellieHre o0mmX JTMHEHHBIX
ypaBHEHUH TUIEPOOITMYECKOr0 THIIA.

YpaBHeHUs
mapaboINYeCcKOro TUIIa

[Ipocreiiime 3amauv, NPUBOIAIIME K YpPaBHEHUSIM
napabonuyeckoro tuna. [loctaHoBka KpaeBbIX 3a1ay.
JluHeliHasg 3aJadya O PACIHPOCTPAHEHUM  TEILIA.
[TpuHiun  MakcuMmanbHOrO  3HaueHus. Teopema
€IUHCTBEHHOCTH.

Meton  pasmeneHuss nepemMeHHbIX. OmHOpoaHAs
KpaeBad 3anavya. Oynkuus ncrounnka Heonnoponnoe
ypaBHeHHe TeruionpoBoaHocTu. OOmas mnepBas
KpaeBas 3ajava.

3ajayua Ha  OeckoHeyHOM  mpsiMoil.  DyHKUUA
HMCTOYHUKA [JI1 HeorpaHWyeHHOW obsactu. Kpaesbie
3aJ1a4M IS TIOJIyOTPAHUYEHHOU ITPSMO.




VYPaBHeHHH QJINITUIITHYCCKOTI'O
THUIIA

3agauu, TnpuUBOAAIIME K ypaBHeHuto Jlamaca.
CrnenuanbHble (QYHKIIUM MaTeMaTHYECKOM (U3HKHU.
CraunonapHoe TeruioBoe mnosie. YpaBHeHus Jlamiaca
n Ilyaccona. IlocTaHOBKAa OCHOBHBIX KpaeBBbIX 3aJad.
VpaBHenue Jlammaca B KpPUBOJMHEHHON cCHUCTEMeE
KOOPAMHAT.

dyHAaMeHTalbHbIE pellleHus] ypaBHeHus Jlamiaca.
[Mapmonnyeckue GyHKIIMN ¥ aHATUTHYECKUE (PYHKITNN
KOMIUIEKCHOTO  nepemeHHoro @opwmynsl  ['puna.
HMurerpanbHoe mnpencrabieHue peuieHusi. OCHOBHbIE
CBOICTBA rapMOHUYECKUX (PyHKUUM. ENMHCTBEHHOCTD
1 yCTOMYMBOCTH IEpBOM KpaeBOM 3ajaun. BHemiHue
KpaeBble 3a1a4i. ENMHCTBEHHOCTh pelIeHus IS IBYX
51 TpEXMEPHBIX 3a1a4. Bropas KpaeBast
3agaua. TeopeMa eMTUHCTBEHHOCTH

Peienue kpaeBbIx 3a1au Ui mpocTedux odmacteit
METOJIaMH pa3/ielieHus nepeMeHHbIX. [lepBas kpaeBas
3aavya A9 Kpyra (BHEUIHSIE U BHYTPEHHSIS 3aadyu
Hupuxie). Materpan [1yaccona. @yHKIMS UCTOUHUKA
(pynxmus  I'puna). DOyHKIMS  UCTOYHMKA IS
ypaBHeHus Jlannaca u €€ OCHOBHbBIE CBOMCTBA.

PacnipocTpanenue
IPOCTPAHCTBE

BOJIH B

VpaBHeHue KoJjiebaHUN B TPOCTpPaHCTBE. MeTox
ycpenHenus. @opmyna Ilyaccona. Merop criycka.
Konebanus orpanmueHHbIX 00bemMoB. OOmias cxema
MeTtola  pasferneHuss — nepeMmeHHbx.  Konebanus
NpSAMOYroiapHOM MemOpanbl. Konebanusa Kpyrioin
MeMOpaHBI.

Pacnpocrpanenune Tteria B
MPOCTPAHCTBE

Pacnipoctpanenne  Termia B HEOTPAHUUYECHHOM
npocTpaHcTBe. DYHKUIUS TEMIIEPATYPHOTO BIIUSHUA.
PacripocTpanenne Teria B OTPAHUYCHHBIX Tellax.
CxeMa MeTO1a pa3nelieHus IepPEMEHHBIX.

KpaeBple 3amaum  OCTHIBAaHUS  HArpPEeTHIX  Tell.
OcTpIBaHME  KpYIJIOTO  IWIMHAPA,  OCThIBAHUE
NpsSIMOYyrojbHOro napaenenumnena. Auddy3noHHbrit
MpoIlecC B aKTUBHOU Cpefie C pa3MHOKEHHEM. 3aaada
9KOJIOTUYECKOTO MPOTHO3UPOBAHUSI.

Henuuelinbie MOJEIHN
¢ y3MOHHBIX TTPOILIECCOB

Teopuss HeNMUHENHOW TEIUIONPOBOJHOCTU. 3ajaya
Credana o ¢azoBom mnepexoae. PacmpocrpaHeHue
TEIUIOBBIX BO3MYIIEHUMU B HEJIMHEWHBIX Cpeaax.
3amaya O BJIMSIHUM MTHOBEHHOT'O COCPEIOTOYEHHOTO
TEMJIOBOTO UCTOYHUKA.

Henunelinbie YpaBHEHUS
BOJIHOBBIX IIPOLIECCOB

VYpaBHeHue Konmoroposa- ITerpoBckoro-
[MuckynoBa.  (usmyeckas  Momenu. Y paBHEHUE
broprepca. Ypasuenue Kopresera- ne @pusa.

5.2. IlpakTnyeckue 3aHsTHS

Haunmenosanne TeMbl

CopepxaHue TeMbl




Paznen 1. Knaccudukamus
ypaBHEHUI C YaCTHBIMU
MPOU3BOHBIMU 2-T'0 TIOPSIAKA

HudbdepenimanpHoe  ypaBHEHHME € YAaCTHBIMU
NpOU3BOJHBIMU M ero peuieHus. Kiaccuduxanms
YPaBHEHUM C YACTHBIMU IIPOU3BOJHBIMHU

IIpuBeneHne K KaHOHMYECKOMY BHUIY JIMHEWHBIX
YPAaBHEHUH C YaCTHBIMU IIPOU3BOAHBIMU BTOPOTO
NopsAJKa C JBYMS HE3aBUCUMBIMHU II€PEMEHHBIMM.
IIpuBenenue K KAHOHUYECKOMY BMJAY JIMHEHHBIX
YPaBHEHHH C YaCTHBIMU IIPOU3BOAHBIMH BTOPOTO
MOPSAKA C TPEMSI HE3AaBUCUMBIMU IIEPEMEHHBIMU.

Paznen 2. VpaBHeHue
runepooIMYECKOTO THUIIA.

BonnoBoe ypaBHenue. OOiee penieHMe BOJIHOBOTO
ypaBHeHMs. 3agaya Koum 171 BOJHOBOIO YpaBHEHUS.
Pemienue ypaBHeHUN TUIIEpOOJMYECKOTO TUMA Ha
MOoJlyorpaHuyeHHol mpsmou. 3agaya Komum g
BOJIHOBOTO  YpaBHEHMS C  JAByMS WU Tpemd
MPOCTPAHCTBEHHBIMU EPEMEHHBIMH.

CmemaHHas 3ajayda Jisl ypaBHEHUS THIEPOOIMYECKOTO
tuna. Meron paszneneHus NepeMeHHbIX - MeTo Dypbe
I8 OJHOPOJAHOIO YpPAaBHEHUS C  OJHOPOIAHBIMHU
TPAaHUYHBIMU YCIIOBUSAMU

Heonnoponnas cmemanHas 3agaya [jisd  YpaBHEHUS
TUNEpOOINYECKOr0  TUIIA € OJAHOPOAHBIMU M
HEOJHOPOAHBIMU I'PAHUYHBIMU YCIIOBUSIMHU

Paznen 3. VYpaBHeHus
MapadboINYECKOTo TUIA

ITocranoBka 3a1a4u TS YPaBHEHUS
TEIUIONPOBOAHOCTU. MeToa pa3feneHus MepeMEeHHBIX.
OnHopogHas KpaeBas 3ajaya.

HeomHoponHoe  ypaBHeHHWE  TEIUIONPOBOJHOCTU  C
OHOPOJHBIMU TPAHUYHBIMHU YCIIOBUSIMU. Y paBHEHUE
TEIUIONPOBOAHOCTU C HEOJHOPOJHBIMU T'PAHUYHBIMU
YCIIOBUSIMU.

3agaua Komm a1 OgHOPOJHOTO  ypaBHEHUS
TerionpoBogHOCTH. 3anavya Ko a1 HEoqHOPOIHOTO
ypaBHEHMUS TEIJIOMPOBOIHOCTH.

Paznen 4.
SIUTAIITAYECKOTO TUTIA

YpaBHeHUA

(byHKLMIA.
Jlarutaca wu

OCHOBHBIE ~ CBOWMCTBA  TapMOHUYECKUX
IToctaHoBka 3amau Il ypaBHEHUS
Ilyaccona. 3agaua Qupuxie u Helimana
3amaun Ha COOCTBEHHBIE 3HAUEHUS M COOCTBEHHBIE
¢bynkuuu onepartopa Jlamnaca.

Pemienue kpaeBbix 3agau g ypaBHeHus Jlammaca
METOJIOM pa3esIeHUs IEPEMEHHBIX.

Paznen 5. PacnpocTpanenue BOJIH
B IPOCTPAHCTBE

Pemenne cmemaHHOW 3amaund Ui HEOJHOPOIHOTO
BOJIHOBOT'O YPaBHEHUS C HEOJHOPOIHBIMU TPAHUYHBIMU
yCIoBUSMH. PellleHne KpaeBbIX 3a1ad Uil ypaBHEHHS
TUNEPOOTMYECKOT0  THUMAa B IPOCTPAHCTBEHHBIX
obmnactsax. Konebanusi orpaHM4eHHbIX 00beMoB. O01as
cxemMa MeTona pasjaeieHus rnepeMeHHbIX. Komnedanus
NpsSMOYroibHOM MemOpanbl. Kosebanus Kpyrioi
MeMOpaHbI.

Pazpen 6. PacnpoctpaHnenue Tera

Pemienne cMmemaHHOM 3ajaud  JJIsS HEOJHOPOIHOTO




B IIPOCTPAHCTBE ypaBHEHHUS TEILIOMPOBOJAHOCTH C  HEOJTHOPOIHBIMHU
IPAaHUYHBIMM YCIOBUSMU. PellleHne kpaeBbIX 3ajad JIs
yYpaBHEHUS TEIUIONMPOBOJHOCTH B IPOCTPAHCTBEHHBIX
o01acTx.

Paznen 7. Henuneitnsie Monenu | KpaeBbie 3a4aun OCThIBAHUSI HATPETHIX TEII.
muhdy3MOHHBIX TMPOIIECCOB TEpe-
HOCca

Paznen 8. Henunelinble ypaBHenus | HenuHeitnble  ypaBHEHMSI ~ BOJHOBBIX  ITPOIIECCOB.
BOJIHOBBIX ITPOLIECCOB Vpasuenne Kopresera — ne ®pusa.

6. CAMOCTOSATEJIBHASA PABOTA

Ne | HaumeHoBaHUME TEMBI Coneprxanue Tembl (paszena) TpynoemkocTs
n/m (paznena) B
aAKaJeMUYECKUX
yacax
1 Knaccudpuxanus JlomaniHue 3agaHusl. 4
ypaBHEHUI ¢ | KourponbHas pabota
YACTHBIMU
MPOU3BOJHBIMH 2- TO
nopsiaka
2 YpaBHeHus NunuBunyanbHoe 3aganue Nel. 8
TUIIEPOOINYECKOTO Metron ®Dypbe i1 runepOOJIUUYECKUX
TUNA YPAaBHEHUI.
JlomaniHue 3agaHusl.
3 VpaBHeHus NunuBuayanpHoe 3aganue No2. 7.8
napaboInyecKoro Meron  @yppe s napaboIUUYECKHUX
THUIIA YPABHEHUI.
4 VpaBHeHus MunuBuayansHoe 3aganue Ne3. 12

QJUIUIITUYCCKOT'O TUIIA ypaBHeHI/IH QJUIMIITUYCCKOT'O THUIIA.

5 Pacnpocrpanenue JloManiHue 3a1aHusl. 8
BOJIH B IMPOCTPAHCTBE

6 Pacnpocrpanenue JomarHue 3a1aHusl. 8
TeIJ1a B MPOCTPAHCTBE

7 Henuneiinpie wMopenu | [Jlomamraue 3aganus, KOHTpoIbHas pabdora. |6
¢ hy3MOHHBIX
MPOIIECCOB

8 Henunelinbie JlomarHue 3a1aHusi, KOHTPOJIbHas paboTa. |6
YPaBHEHUSI BOJIHOBBIX
MIPOLIECCOB

7. OBPA3OBATEJIbHBIE TEXHOJIOT'U

B cootBerctBuu ¢ tpedboBaHusMu PI'OC BO mno nampasieHuto moarotoBku 03.03.02-
du3nka peamu3amysl  KOMIIETEHTHOCTHOTO  TIOJXOJa  MpeaycMaTpWBaeT  IIHPOKOE
WCIIOJIb30BaHNE B Y4YeOHOM TIPOIIECCE AKTUBHBIX W HHTEPAKTUBHBIX (OPM MPOBEACHUS
3aHSATUH B COYETAHUM C BHEAYAUTOPHOM pabOTON C 1eNbio (OPMHUPOBAHUS U PA3BUTHS
NpodeccnoHaAIbHBIX HABBIKOB 00YUYAIOIITUXCS.

Jlexumu: TpaguIIMOHHOE U MPOOJIEMHOE M3IIOKEHHE TEOPETUUYECKOTO MaTepualia, TEeKYIIHA
YCTHBIM OTPOC, KOJUTOKBUYMBI, HCIIOJIb30BAHNE UHTEPAKTUBHBIX OOyUYaIONIUX MYJIbTHUMEINA
CPE/ICTB; TPAKTUUECKHE 3aHSTHS: WHTEPAKTHUBHBIE METOABI pEIICHUs 3ajady, MO3TOBOU



ITYpM, HCIOJIb30BaHUE HATIIS/IHBIX CPEJICTB, KOHTPOJbHBIE pabOThI; KOHCYIbTAIWH,
caMocCTosITeIbHas pabora.

He nmuTtanmonHpie METOABI OOYUYEHUS: TPOOIEMHAS JIEKITHSI.

NrpoBble MMUTAIIMOHHBIE METO/IBI OOYUEHHSI: MO3TOBOM IITYPM.

8. OLIEHOYHBIE CPEJICTBA JIJI1 [IPOMEXYTOYHOM ATTECTALIUU
Onucanue nokasaTtejaeil U KpUTEpUEB OLICHMBAHUS KOMIIETEHIIMI HA Pa3/IMYHBIX 3TAlax UX
dbopMupOBaHUS, ONUCAHUE LIKAJT OLEHUBAHUS, TUIIOBbIE KOHTPOJIbHBIC 3aJaHUs WIN HHBIE
MaTepualibl, HEOOXOJUMBIE ISl OLEHKM 3HAHUHN, YMEHMI, HaBBIKOB, XapaKTEepU3YIOLIUX
sTanbl (OPMUPOBAHUS KOMIETEHIMN, a TAK)KE METOAMYECKHUE MATEPHUAJIbl, ONPEALNISIONINe
MpOLEAYPhl OICHUBAHMUS 3HAHWUN, YMEHHMH U HABBIKOB OTPAXXEHBI B (DOHIE OIEHOYHBIX
CPEJIICTB IO TUCHUILUINHE «JIMHeHbIe 1 HeTMHEHHbIE YpaBHEHUS (PUZUKI.

B teuenune oOyueHUs CTYAEHTBI pa3OUPAIOT U PEIIAIOT 3a]aul, YKa3aHHbIE MPernogaBaTesieM
K KaXIOMy CEMHHApy, pa30uparoT M MOBTOPSIOT OCHOBHbIE IIOHSTUS U TEOPEMBI,
JIOKa3aHHbIE Ha JIEKUUAX. B cemecTpax mpemnycMOTpeHbl MHIMBUAYaAIbHbIE 3adaHus (3) u
KOHTPOJIbHbIE PAOOTHI:

Tembl KOHTpONBHBIX padoT: 1.3amaua Komm. 2. KpaeBsie 3amaun st runepOOIUUecKOro
ypaBHeHus. 3. KpaeBble 3aqaun Uisl ypaBHEHUs TEIUIONPOBOAHOCTH. 4. PerieHne KpaeBbIx
3a7a4 AJ1s1 ypaBHeHus Jlamiaca MeTo1oM pas3/ieieHus! IEPEMEHHBIX ..

BOITPOCHI K 3AUETY 4 — bIii CEMECTP

l. [MTonsitue nuddepeHMATbHBIX  ypaBHEHWH B YACTHBIX  TPOU3BOAHBIX H
€ro pelieHusl.

2. [TonsaTre xapaktepucTuueckoil GopMbl U KiaccupuKkanusi JUHEHHBIX YpaBHEHUM 2-
ro nopsiaka (runepOoJnuecKoro, IJUIMITUYECKOT0, TapaOOTNYECKOTrO0).

3. XapakTepucTUUECKNE KPUBbIE U XaPAKTEPUCTUUECKUE HAITPABIICHHUS.

4. [IpuBeneHne K KAHOHMYECKOMY BHJy YypaBHEHUH 2- ro TMOpsSaKa C ABYMS
MePEMEHHBIMU.

5. [Tpocteitime 3amaun, NOPUBOASIIME K YPABHEHHSIM THUINEPOOIMYECKOrO THUIIA
(xonebaHMe CTPYHBI, pACIPOCTPAHEHUE 3BYKA, pACIIPOCTPAHEHUE BOJIH).

6. VYpaBHEeHNE MAJIBIX TOTIEPEUHBIX KOJIEOAHUI CTPYHBI.

7. YpaBHeHUE TPOAOIBHBIX KOJIEOAHUN CTPYHBI (CTEPIKHS).

8. DHeprus KojieOaHU CTPYHBI.

9. VpaBHeHue kojebaHut MeMOpaHbI.

10. I'paHnuHble U HauabHBIE yCIIOBUS (3 TUIIA).

11.  Teopema eAMHCTBEHHOCTH PELIEHUS JJIs1 TUIIEPOOIMYECKOTO TUIIA.

12. ®opmyna Hanamoepa. (Pemenne 3amaun Komm my1st runep00oIudeckoro TUIa)

13. YCTOMYMBOCTD PELIEHMUSI.

14. Mertoa paspaeneHus NEPEeMEHHBIX [JIs ypaBHEHUS CBOOOJHBIX KOJIeOaHUM CTPYHbI
(meTon Dypsbe).

15. HMuTepnperanns peueHus 1isi BOJJHOBOTO YPABHEHMUS.

16. IIpocreifimme 3amaum, MOPUBOAAIIME K YPaBHEHHIO IMapabOIMYecKOTo THIA
(YypaBHEHUE TEIJIOMPOBOIHOCTH, AU(PPY3MOHHBIE TTPOLIECCHI).

17.  JluHeliHas 3a7a4ya O paclpoCTpaHEHUH Teria (YpaBHEHUE TEIJIONPOBOIHOCTH)

18.  IlocraHOoBKa KpaeBOM 3aauu JJIsl YPABHEHUS TEIUIONPOBOAHOCTH.

19.  IIpuHUMO MaKCUMaJIbHOTO 3HAYEHHUS I YPABHEHUS TEIUIONPOBOIHOCTH.

20.  Teopema eAMHCTBEHHOCTH JIJIs MapaOOINUECKOTO THUIIA.

21.  Meron paszaeneHus IEPeMEeHHBIX JJIs1 YPABHEHUS TEIUIONpPOBOAHOCTU. OgHOpOIHAS
KpaeBas 3a7aya.

22.  DyHKIWS UCTOYHUKA JJIsl yPABHEHUS TEIUIOMPOBOIHOCTH.

23. HeonHoponHoe ypaBHeHUE TEMIOMPOBOJIHOCTU U €r0 PEIICHUE.

24.  OOmas (nmepBasi) KpaeBasi 3ajaya Uisi ypaBHEHUS! TEIUIOMPOBOIHOCTU (ypaBHEHUE U



TPAHUYHbBIE YCITIOBUS HEOJTHOPO/IHBI).

25.  Pacnpocrtpanenue Teria Ha OeCKOHEUHOH TIpsiMoit (3agaua Komm).

26. HNurerpan [lyaccona s peiieHus: ypaBHEHUS TEIIOMPOBOIHOCTH.

27.  Kpaeas 3a1aua s OJyOrpaHUUYEHHON MPSIMOH (JIEMMBI).

Bonpocsl k 3K3aMeHy, S5 — bIil CEMECTp

1. VYpaBHEHHUS 3JUTMIITUUECKOTO TUNA. 3aa4ud, IPUBOASIINE K ypaBHeHUsAM Jlamaca.

2. Vpasuenuss Jlammaca B KpUBOJIMHEHHOW cuctemMe KoopauHaT (3 Buma: B

cheprdecKoid, MONSIPHON, IUITUHAPUIECKOI).

3. dyHaameHTalIbHbIEC pelieHus ypaBHeHus Jlamnaca.

4. Iapmonmnueckue GpyHkimu. OOIIME CBOMCTBA (PYHKITHIA.

S. ITepBas u BTOpas popmyinsl ['puna.

6. OcHoBHas popmyna ['puna.

7. BHeninue kpaeBble 32141 1711 yPaBHEHUH 3JIJTUNITUYECKOTO TUIIA.

8. Pemienne xpaeBbIX 3agay Ui OPOCTEHIIMX 0O0JIaCTEl METOIOM pa3fesieHHs
MePEeMEHHBIX.

9. WNurerpan [lyaccona (arumMnTUYecKue ypaBHEHHUS).

10. DyHK1IMSA UCTOYHUKA JIJ1d ypaBHeHUs Jlamnmaca.

11.  CgoiicTBa (hyHKIIMM UCTOYHUKA ISl ypaBHeHUs Jlamiaca.

12. VpaBHeHUs KojieOaHUs B MPOCTPAHCTBE.

13. Meton ycpeaHeHusl.

14. ®opmyna Ilyaccona misi pemienusi 3agaud Komwm o pacnpocTpaHeHHMHM BOJIH B
MIPOCTPAHCTBE.

15. Merona cniycka. Cpepuueckue, HMIMHAPUYECKHUE, TNIOCKUE BOIHBI.

16.  PemeHusi ypaBHeHMH KOJjie0aHUSI HA TJIOCKOCTU U B MPOCTPAHCTBE (MHTErpaibHbIC
dbopmynsl Kupxroda).

17. Pemenue HEOAHOPOIHOTO BOJIHOBOTO YPABHEHHUS B IPOCTPAHCTBE.

18. Konebanuss orpaHuueHHbIX o0O0BeMoOB. (OOmas cxemMa MeToda pas3iciieHUs
MePEMEHHBIX.

19.  KonebaHust npsIMOyroJibHOM MEMOpPAHBI.

20.  KonebaHus kpyrioi MeMOpaHBbl.

21. DyHKIMS TEMIEPATYPHOTO BIIUSHUSL.

22.  PacmpeneneHue Teria B IPOCTPAHCTBE (HEOTPAHUYEHHOM).

23.  PacmpocrtpaHeHue Temja B OrpaHWYEHHBIX Tejax. (Cxema MeToda pas/elieHUs
MePEeMEHHBIX.

24.  PellleHre HEOJHOPOIHOTO YPABHEHUS TEIUIONPOBOJHOCTU B OTPAHUYEHHBIX TEIaX.

25.  KpaeBble 3amauM OCThIBaHUSI HArpeThiX Ted. OCThIBAaHME KPYIJIOrO LWIMHIAPA,
OCTBIBAHHUE MPSIMOYTOJIBHOTO Mapalijie/ienune1a.

26.  duddy3noHHBII TMpollecC B aKTUBHOM cpelae C pa3MHOXKEHHEM. 3ajgada
3KOJIOTUYECKOT'0 TPOTHO3UPOBAHUS.

27. Crnenuanbabie GYHKIIMA MaTEMATHIECKON (DU3UKH.

28. VpaBuenue ['eabmrorblia

29. Teopusi HeaWHEWHON TerionpoBoAHOocTU. 3agada CtedanHa o (a3oBom mepexoje.
Pemienue HEOAHOPOTHOTO BOJIHOBOTO YPABHEHMUS B POCTPAHCTBE.
30. . PacipocTpaHeHue TEIJIOBBIX BO3MYIIEHUI B HEJIMHEHHBIX cpe/laX. 3aj1aya O BIUSIHUU
MT'HOBEHHOT'O COCPENOTOYEHHOTO TEMIOBOTO UCTOYHUKA.
31. YpaBuenne KonmoropoBa- IlerpoBckoro- IluckyHoBa. ¢u3uueckass MOJICIIH.
Vpasuenue broprepca. YpaBuenue Kopresera- ne @pusa.

9. YYEBHO- METOIMYECKOE 1 NTH®OPMALIMOHHOE OBECIIEYEHUE
YUEBHOTI O ITPEJIMETA

a) IuTepaTtypa
1. Kapueckuii, M. M. Jlekuuum 1o ypaBHEHUSIM MaTeMmaTudyeckoul ¢usuku/ M. M.
KapueBckuii. — 4-e usn., crep. — Cankr- [letepOypr : Jlans, 2023. — 164 c. — ISBN
978-5-507-46827-0. — Texkcrt : anmeKTpoHHBI // JIaHb : 3JIeKTPOHHO- OMOIMOTEYHAS] CUCTEMA.
— URL: https:// e.lanbook.com/ book/321200 (mata oOpamenus: 22.05.2024). — Pexum



JOCTYTIA: TSl aBTOPU3. TTOTb30BATENEH.

2. Kapuesckuii, M. M. YpaBHeHusi MmaTeMaTHuecKon (pu3uku. [OMOTHUTEIbHBIC TJIABHI :
yuebHoe mocobue/ M. M. Kapueckuii, M. ®. IlaBnoBa. — 2-e u3a., gom. — CaHKT-
IletepOypr : Jlanb, 2022. — 276 c. — ISBN 978-5-8114-2133-6. — TeKcT : 371eKTPOHHBIH //
Jlanb : anmekTpoHHO- OnbmuoTteyHas cucrema. — URL: https://e.lanbook.com/book/212288
(mata obpamenus: 22.05.2024). — Pexxum gocryna: st aBTOpU3. TOJIb30BATENICH.

3. EmenpsinoB, B. M. VYpaBHenus matematudeckoil (usuku. [IpakTUKyM IO pelIeHUIO
3a7a4 : yueOHoe mocooue s By3oB / B. M. EmMenbsnos, E. A. Peibakuna. — 4-¢ uzf., crep.
— Camnkr- IletepOypr : Jlanp, 2024. — 216 c. — ISBN 978-5-507-49441-5. — Texkcr :
9NeKTPOHHBIN //  JlaHb : 3IeKTpOHHO- OubmuoteuHass cucrema. — URL:  https://
e.lanbook.com/ book/390614 (mata oGpamenus: 22.05.2024). — Pexum npocryna: mist
ABTOPU3. IMOJIb30BATEIICH.

4. TlaBnenko, A. H. VpaBHeHuss matemaTuueckoi ¢us3uku : ydueObHoe mocobue/ A. H.

[TaBnenko, O. A. IluxtunbkoBa. — OpeHOypr: OpeHOyprckuii rocyaapCTBEHHBIN
yauBepcuter, OBC ACB, 2013. — 100 c¢. — Tekcr: snexkrponHsiii // Lludposoit
00pa3oBaTEIbHBIN pecypc IPR SMART : [caiiT]. — URL: https://

www.iprbookshop.ru/30134.html (mara oGpamenus: 22.05.2024). — Pexxum gocryna: s
ABTOPH3UP. TOJI30BATEIICH

5. Tpydanona, T. B. MeTomas! pelieHUs ypaBHEHUH MaTeMaTHUYECKON (QU3UKH [DICKTPOHHBII
pecypc] : yueb. moc.: mon. YMO P®/ T. B. Tpydanosa, A. I'. Macnosckas, E. M.
Becenosa ; AMI'Y, ®Mull. - brnarosemnienck: M3a-so Amyp. roc. yu-ta, 2015. - 196 c. - b. 11.
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7321.pdf

6. buniagze A.B. CoopHUK 3a/1a4 [0 YpaBHEHUSIM MaTeMaTHYECKOW (GU3UKH : yuel. mocodue/
A. B. bunazgze, [. ®. KanunuueHko. -3-e uza.. -M.: Anbsiae, 2007. -311 c.

7. Tpydanosa T.B. YpaBuenus matematuueckoit ¢pusuku : yued. mocodue: T. B. Tpydanona,
E.M. Becenosa; AMI'Y, ®MuM. -brnarosemenck: Uza-Bo Amyp. roc. ya-ta, 2010. -112 c.

8. IlpakTrueckoe pelieHre ypaBHEHUH MaTeMaTH4eCKOW (pu3uku [DIeKTpOHHBIN pecypc] :
yueb.- meToa. mocobue. Y. 1. I'unepbonuueckue ypaBuenus / AmI'Y, ®MuMl ; coct. T. B.
Tpydanosa. - bmarosemenck : M3a- Bo Amyp. roc. yH- Ta, 2019. - 32 ¢. - b. 11.Pexum
nocrymna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11386.pdf

9. IlpakTHyeckoe pellieHne ypaBHEHHH MaTeMaTHUUeCKOW (PU3MKU [DIEKTpPOHHBIM pecypc] :
yueb.- Metona. mocobue. Y. 2. [lapabomuueckue W 3IunTUYeckue ypaBHeHus/ AmIY,
®dMul ; coct. T. B. Tpydanonsa. - brarosemenck : M3a-Bo Amyp. roc. ya-Ta, 2020. - 31 c. -
b. . Pexxum nocrymna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11500.pdf

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypchl

Ne Haumenosanune Ormnucanue

1 [ http://www.amursu.ru OdunmanbHbIH camT droy BO «AMypckuit
FOCYJapCTBEHHBINH YHUBEPCUTET

2 | http:// Hayuno- oOpa3oBaTenpHBIil pecypc Ui pelieHus 3ajay
www.iprbookshop.ru/ obyuenus B Poccum um 3a pyOexxoMm. YHUKaIbHAs
miatpopma OBC IPRbooks o00bequHseT HoBeHIMe
nH()OPMAIIMOHHBIE TEXHOJOTHUH U YUCOHYIO JTULIEH3HOHHYIO

TUTEPATYPY

3 | http://e.lanbook.com DNEeKTpOHHO- OubnmoTeyHass cucrema KM3aaTenbcTBO
«Jlaup» — TeMaTHYeCKHE IMaKeThl: MaTEMAaTHKa, (QU3UKa,
HHXXCHEPHO- TEXHUYECKHE HayKu. Pecypc, BKIIOYAIOIINI B
ceOsl KaK 3JIEKTPOHHbBIE BEPCUU KHUT U3aTeIbCTBA «JIaHb»
U IPYTUX BEIYIIUX U3ATEIbCTB YUYCOHOU JIUTEPATyPhl, TAK
U OJCKTPOHHBIC BEPCHU IEPUOAUYECKHX HU3IaHHH 10
€CTECTBEHHBIM, TEXHUYECKUM U T'YMaHUTAPHBIM HAyKaM.

B) mpoeccoHaIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHbBIE CHCTEMbI

Ne Haumenosauune Ormnucanue




1 [ https://scholar.google.ru/ | GoogleScholar — mouckoBast cucreMa Mo MOJIHBIM TEKCTaM
HayYHBIX ITyOJIMKAIMIA BceX (POPMATOB M TUCITUTUIHH.

2 | https://elibrary.ru/ Hayunas snextponnas Oubmmoteka eLIBRARY.RU -
poccuiickuii MHGOPMALIMOHHO- AHAJTUTUYECKUH TOpTal B
00J1aCTH HAYKH, TEXHOJIOTMU, MEIULIMHBI 1 OOpa30BaHUS

3 | https://uisrussia.msu.ru/ | YHuBepcuterckass mHpopmanmnonHas cucrema POCCUSA
(YUC POCCHA).

4 | http://www.mathnet.ru/ | Math- Net.Ru. OOmepoccuiickuii  MaTeMaTUYECKUMA
noptail.  CoBpeMeHHass WH(MOpPMAIMOHHAs  CHCTEMa,
MPEIOCTABIISIONIAS POCCHUICKHM u 3apyOeKHBIM
MaTeMaTHKaM  pa3jIuyHble BO3MOXXHOCTH B  ITOMCKE
nHpopMaAIIU O MAaTeMaTUUYECKOM ku3HU B Poccun.

10. MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O
MMPEIMETA
3aHaTusa no aucuuIUiiHe «JIuHelHble M HeJTUHEHHbIE ypaBHEHUS (PU3MKU» MPOBOASTCA B
CIIelIMAJIbHBIX TTIOMEIICHUSX, TPEACTABIMIONINX COO0M yueOHbIe ayJUTOPHUH IS TPOBEICHUS
3aHSATUMN JIGKIMOHHOTO THUIA, 3aHITUN CEMUHAPCKOTO THUIA, TPYNIOBBIX U UHAUBUIYATbHBIX
KOHCYJIbTAllUM, TEKYyIIero KOHTPOJSI U MPOMEXyTOYHOW artrtectanuu. CrnenuaibHble
MOMEIIEHUS YKOMIUIEKTOBAHBI CIIEHUATTM3UPOBAHHON MEOENIbIO U TEXHUUECKUMHU CPEICTBAMU
00yueHUsl, CIyKalllUMU ISl TIpecTaBieHns yueOHoil mHpopmanuu OOJbIION ayIUuTOPHH.
Bce mnomereHusi, B KOTOPBIX MPOBOASATCS 3aHSTUSI, COOTBETCTBYIOT JEHCTBYIOIIUM
MPOTUBOIOKAPHBIM MMPABUJIAM U HOPMaM.
Kaxnpiit oOyuaroruiics oOecreueH WHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JJIEKTPOHHO- OMOJIMOTEYHBIM  CHUCTEMaM M K  3JEKTPOHHOW  MH(POPMAIMOHHO-
00pa3oBaTeNbHON Cpe/ie YHUBEPCUTETA.
CamocrosTenbHas padboTa OOydYAIOIIMXCS OCYIIECTBIISETCS B ITOMEIIEHUSX, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOXHOCTBIO TOAKIIIOUCHUS K cetu «MHTepHEeT» U
oOecrieueHUEeM [JIOCTyMa B DJJIGKTPOHHYIO HMH(OPMAIIMOHHO- OOpa30BaTEIIbHYIO Cpely
YHUBEPCUTETA
CrenaabHOTO OOOPYIOBAHMS IS OCBOGHUSI U MPEINOJaBaHus JUCHUIUIMHBI HE TpedyeTcs.
Jiis  HArjasgHOCTHM  NPEACTaBIIeMOro MaTepuajia CTyJIeHTaMu U IIpernojaBaTeieM
HCIIOJIb3YETCS MYJIbTUME/INA.



