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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 JUCHMILIMHBI B CTPYKTYPE OII1 BO
Hucrununa "JIuHeliHble U HETMHEWHbIE ypaBHEHUS (PU3UKU" OTHOCUTCS K 00s3aTeIbHBIM
nucuuinHaM  bioka 1 oOpaszoBatenbHol mporpaMmsl 03.03.02-Dusuka.

3. KOMIIETEHII OBYYAIOIIEI'OCSA, POPMHWPYEMBIE B PE3VYJ/IbTATE
OCBOEHUA INCHUIUINMHBI 1 UTHAUKATOPBI UX JOCTU/KEHUA

3.1 O6enpodeccnoHaIbHbIE KOMIETEHIIMU U UHIUKATOPBI UX JOCTHKEHUS

Kon " HamMeHoBaHUe | Kom W HamMeHOBaHWE WHIWUKATOpA JIOCTDKCHHS
obmenpodeccuoOHaTbHOU ob1menpodeccCuoOHaTbHOM KOMITETEHITNT

KOMIICTCHITNH

OIIK-1 CriocoOeH mpuMeHsTh N -1omnk-1 3HaeT OCHOBHBIE MOHSITHUS U 3aKOHBI

0a3oBbIe 3HAHMS B 00JIACTH | PU3UKU U APYTUX €CTECTBEHHBIX HAYK, METOIbI
(U3UKO-MaTEMATHUECKUX U (MJIM) | MATEMAaTHYSCKOTO aHAJIN3a, aJireOpbl U TE€OMETPHUHU
ecrecTBeHHbIX Hayk B cdepe | MU-2onk-1 YMeeT pemiatb cTaHIapTHbIE

cBOeH npodeccuoHaIbHOM | MpogecCuOHATbHbIE 33/1a4H C IPUMEHEHUEM (PU3HKO-
NeSTeTbHOCTH MaTEeMaTHYECKUX U €CTECTBEHHOHAYYHBIX 3HAHWH,
METOJIOB HAYYHOT'O aHAJIN3a U MOJACIIUPOBAHMS

N O-30onk-1 Bnageer HaBpIkaMy TEOPETUUECKUX U
HKCIIEPUMEHTAJIbHBIX UCCIIeJOBaHUH B cdepe
npodeccnoHaIbHOMN AESITEIIBHOCTH

4. CTPYKTYPA JNCHUITVINHBI

OO1as Tpy10eMKOCTh JUCUMUIUIUHBI cocTaBiseT 6.00 3aueTHbIX equHUIbI, 216.0 akageMUuuecKux
JacoB.

1 — Ne n/mm

2 — Tema (pa3nen) IMCUUIUIMHBI, KypcoBas padboTa (IPOEeKT), MPOMEKYTOUHAs aTTECTALIUS
3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYIOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 — JI (JIexun)

4.2 — Jlexuuu B BUE NPAKTUUYECKOMN MOATOTOBKHU

4.3 — I13 (ITpakTryeckue 3aHSATHS)

4.4 — ITpakTUUyecKHe 3aHITUS B BUJIE IPAKTUUECKON TOATOTOBKHU

4.5 — JIP (JTabopaTopHbIie paOOTHI)

4.6 — JIabopaTopHbie paOOThI B BUE MPAKTUYECKOM MOATOTOBKH



4.7 — UKP (Muas xoHTakTHas padoTa)

4.8 — KTO (KoHTpoJIb TEOPETUUECKOTO OOYyUCHUS)

4.9 — KO (KonTposb Ha 3K3aMeHe)

5 — KoHTpoib (B akaieMMYECKUX Yacax)

6 — CaMocTrosTenbpHast paboTa (B akaJIeMUYECKUX Jacax)

7 — @OpMBI TEKYLIETO KOHTPOJIS YCIIEBAEMOCTHU

| 2 3 4 5 6 7
41142(43)|144(45]146(47]148(49
1 Knaccnpukamms (4 | 4 8 4 Homainue
YpaBHEHUH C 3aJaHus,
YaCTHBIMU YCTHBII
MIPOU3BOAHBIMU omnpoc,
2-ro nopsaka KOHTPOJIbHAS
pabora
2 | YpaBHeHus 4 |8 14 8 Homaiinue
rUnepoboInIecKo 3aJaHus,
ro TUmna YCTHBIN
onpoc,
NunuBuayans
HOE 3a/laHne
Nel
3 VpaBHeHUs 4 16 12 7.8 Howmarnue
napaboTrIecKor 3aaHUs,
O TUIla YCTHBII
omnpoc,
NunuBunyans
HOE 3aJJaHNE
Ne2
4 3auer 4 0.2
VYpaBHEeHUS 8 8 12 Howmaiaue
3JUTUNITUYECKOTO 3aJaHus,
TUIIA YCTHBIA
omnpoc,
NunuBunyann
HOE 3aJJaHHE
6 Pacnipoctpanenu| S | 10 10 8 Howmarinue
€ BOJIH B 3aaHUs,
IIPOCTPAHCTBE YCTHBIN oIlpoc
7 Pacnipoctpanenu| 5 | 10 10 8 Howmarnue
€ TerJia B 3aJaHus,
MIPOCTPaHCTBE YCTHBIN OTIPOC
8 Henunetinobie 5 |4 2 6 JomarHue
MoZenu 3aJaHus,
i y3nOHHBIX YCTHBINA OIIPOC
MPOIIECCOB
9 Henunetinbie 512 4 6 JomarHue
ypaBHEHUS 3aJaHus,
BOJIHOBBIX YCTHBINA ONPOC
MIPOLIECCOB
10 [ Ox3amen 5 0.3 |35.7
Hroro 52.0 68.0 0.0 0.0]02(0.3] 357 [ 59.8

5. COAEPKAHME ITNCHUITVIMHbI




5.1. Jlekuun

Ne i/

HauMeHoBaHUE TEMBbI
(paznena)

Copepxanue TeMbl (pa3aena)

Knaccuduxamnus ypaBHeHUH
C YAaCTHBIMU MPOU3BOJHBIMU
2-ro nopsiaka

Beenenue. OCHOBHBIE ~ TpHUMEpPbl  ypaBHEHUH
MaTeMaTUYECKOU busnKm. [MpakTryeckoe
MPUMEHCHHE YPaBHEHUI MaTeMaTUUYECKOU (DU3UKH ISt
OTHUCAHUS 3aKOHOMEPHOCTEH Pa3IUYHBIX (HU3UUSCKHX
siBiieHuid. OCHOBHBIE 3TAllbl UCTOPUUECKOTO Pa3BUTHS
MaTeMaTHYeCKON (PU3UKH.

Kitaccudukarnmst ypaBHEHUI c YaCTHBIMU
MPOU3BOJHBIMU BTOPOTO MOPSAAKA U IMPUBEACHUE UX K
KaHOHWYECKOMY BHJIy. YPaBHEHHUS 3JUITMIITHYECKOTO,
TUTIEPOOIMYECKOTO M MapabOoJIMYeCKOTO  THUIIOB.
VYpaBHeHHEe  CMelIaHHOro  Tuma.  [Ipocreiiime
npuMepbl  TPEX OCHOBHBIX THUIIOB YpPaBHEHHH C
YaCTHBIMU  TMPOU3BOJHBIMU  BTOPOTO  TMOPSJIKA:
ypaBHeHuss  Jlamtaca,  BOJIIHOBOE  ypaBHEHUE,
ypaBHEHHUE TEIUIOMPOBOTHOCTH.

YpaBHeHUs
runepooINYeCcKOro TUITA

ITpocreiimme 3amaum, NPUBOIAIIME K YPaBHEHUSIM
runepbonuyeckoro tuma. [locraHoBKa KpaeBbIX
3a7a4. YpaBHEHHUE MaJIbIX IIOMEPEYHBbIX KojeOaHuit
CTpyHbl.  YpaBHEHHE  NPOMOJBHBIX  KojeOaHUit
CTEp)KHE M CTpyH. DHEprus KoyieOaHUs CTPYHBI.
VpaBHeHUE 3JIEKTPUUECKUX KOJIEOAHUI B MPOBOJIAX.
I'paHUuHBIE M HAYAJIBHBIE YCIIOBUS

3amaua Kommu 1 BOJHOBOrO YpaBHEHUS U
pacnpocTpaHeHue BOJIH B HEOTPAHUYEHHOM
npoctpancTBe. Dopmyna lamambepa. Pdusnueckas
UHTEpIpETALNA. YCcTOMYNBOCTH peLIECHNN.
[ToyorpannueHHas npsiMasi U METOJI TPOAOJIKEHU.
MeTtoap! penieHus KpaeBbIx 3a1ad. Meron pa3neeHus
nepeMeHHbIX. COOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIE
dbyHKIIUN 3a71a4u Typma- JInyBuILIS.
Heonnoponnsie ypaBHenus. OOmiasi mepBasi KpaeBas
3amadya. KpaeBble 3agaunm €O CTallMOHAPHBIMU
HEOJTHOPOJAHOCTSIMU. OOwas cxema MeTona
paszzieneHus mepeMeHHbIX. PellieHre oO0mmxX JTMHEHHBIX
ypaBHEHUI TUNIEPOOIMUECKOTO TUIIA.

VYpaBHeHuUs
nmapaboInyecKoro TUIa

IIpocreitimne 3amauu, NMPUBOIAIIME K ypaBHEHUSIM
napabonuyeckoro tuna. [foctaHoBka KpaeBbIX 3a/1ady.
JluHeliHass 3aJaya O PACOpPOCTPAHEHWH  TeIUIa.
I[IpuHuMn  MakcumalnbHOTO  3HaueHus. Teopema
€IUHCTBEHHOCTH.

Meton  pasneneHuss nepemMeHHbIX. OmHOpoOaHAsS
KpaeBas 3agada. @ynkuus ucrounnka HeomnoponHoe
ypaBHEHUE TeIUIONpoBoaHOCTU. OOmas mnepsas
KpaeBas 3a7aya.

3agaua Ha  OeckOHeUHOW  mpsiMod.  DyHKIMS
HMCTOYHUKA [JI1 HeorpaHWuyeHHOU obnactu. Kpaesbie
3aJ1a4U TS TOJTyOTPAHUYEHHOW MTPSMO.

ypaBHeHI/ISI SJIIUIITUYECKOT O

3amauud, MNOpUBOJASIIIME K ypaBHeHuro Jlarmaca.




Crnernuanbabple (YHKIIMM MaTeMaTHUYeCKON (PU3HMKH.
CraunonapHoe TeruioBoe mnosie. YpaBHeHus Jlarutaca
n Ilyaccona. IlocTaHOBKAa OCHOBHBIX KpaeBbIX 3aJad.
VYpaBHenue Jlammaca B KPUBOJMHEHHOM CHUCTEME
KOOpJMHAT.

dyHIaMeHTaJbHbIE peElIeHUs ypaBHEeHUs1 Jlammaca.
MapMonunueckue GyHKIIMU U aHATTUTHYECKUE (DYHKIUU
KOMIUIEKCHOTO  nepemeHHoro @opwmynsl  ['puna.
HMuterpanbHoe npeacrasiieHue peieHus. OCHOBHBIE
CBOICTBA TapMOHUYECKUX (PyHKIMH. ENMHCTBEHHOCTD
U YCTOMYMBOCTh NMEPBOM KpaeBOW 3aaauu. BHeliHue
KpaeBble 3a1aui. EMMHCTBEHHOCTD pELICHUS JJIST IBYX
u TPEXMEPHBIX 3anad. Bropas KpaeBas
3a1ava. TeopeMa eIMHCTBEHHOCTHU

Pemienue kpaeBbIX 3a1a4u Ui MpOCTEHIIUX obJactei
MEeTOaMM pas3feieHus nepemeHHsix. IlepBas kpaeBas
3aaya a9 Kpyra (BHELIHSISI M BHYTPEHHSIS 3aJaud
Hupuxne). Materpan Ilyaccona. @yHKIMS UCTOUYHUKA
(pyukuust T'puna). DyHKIUS  UCTOUHMUKA IS
ypaBHeHus Jlamiaca u €€ OCHOBHbIE CBOICTBA.

VYpaBHenne KojebGaHUN B MPOCTpaHCTBE. Merton
ycpennenus. @opmyna Ilyaccona. Merton criycka.
Konebanus orpanmyeHHBIX 00bemMoB. OOmas cxema
MeTOoJla  pasjielieHus  nepeMeHHbIX.  KonebaHus
NpSIMOYrojabHOM MemOpanbl. Konebanus Kpyriioi
MeMOpaHBI.

Pacnipoctpanenue  Teria B HEOTPAHUUYEHHOM
npocTpaHcTBe. DYHKIUS TEMIIEPATYPHOTO BIIUSHUA.
Pacnpocrpanenue Teria B OrpaHMYEHHBIX Teax.
Cxema MeTo/1a pa3efieHus: IEPEeMEHHBIX.

KpaeBple 3amaum  OCTBHIBAHMS ~ HAarpeThiX  Tell.
OcThIBaHME  KPYIJIOTO  IWIMHAPA,  OCThIBAHUE
MpsSIMOYyToJbHOTO napaenenumnena. Auddy3noHHbrit
IIPOLIECC B AKTUBHOM Cpefie C pa3MHOXXEHUEM. 3ajada
9KOJIOTUYECKOTO MPOTHO3UPOBAHUSI.

Teopust HENMHEWHON TEIUIONPOBOAHOCTU. 3ajaua
Credana o d¢a3zoBom 1epexoae. Pacmpocrpanenue
TEIJIOBBIX BO3MYIIECHUH B HEJIMHEHHBIX cpeaax.
3amadya 0 BIMSHUM MTHOBEHHOT'O COCPEIOTOYEHHOTO
TEIJIOBOI'0 UCTOYHHUKA.

TUMA

S Pacnpocrpanenune BOJH B
MPOCTPAHCTBE

6 PacnpocTpanenue Terjia B
MPOCTPAHCTBE

7 Henunelinpie MOJIEIIN
i y3nOHHBIX MTPOIIECCOB

8 Henunerlinbie ypaBHEHUS
BOJIHOBBIX ITPOIIECCOB

VpaBHeHue Konmoroposa- ITerpoBckoro-
ITuckyHoBa.  ¢usmyeckass MoJeIU.  YpaBHEHHE
broprepca. Ypasuenue Kopresera- ne ®pusa.

5.2. IlpakTHyeckue 3aHATUS

HanmMmenoBanune TeMbl

CopnepxaHue TeMbl

Pazpen 1. Knaccuduxamus

HuddepennmanbHoe  ypaBHEHME  C  YaCTHBIMU




ypaBHEHUI c YACTHBIMU
MPOU3BOIHBIMU 2-TO MOPSIJIKA

IMPOU3BOJIHBIMUA 141 Cro pCHIICHUS. K.TIaCCI/I(bI/IKaL[I/ISI
ypaBHCHI/Iﬁ C HaCTHbIMHU ITPONU3BOAHBIMU

HpI/IBeI[eHI/IC K KAHOHHWYECKOMY BUIY JIMHEWHBIX
ypaBHeHI/Iﬁ C 4YaCTHbIMHM IIPOU3BOAHBIMU BTOPOIO

nopsaaka € AOBYMSA  HC3ABUCHMMBIMU  IICPCMCHHBIMU.
HpI/IBC,I[eHI/Ie K KAaHOHHYCCKOMY BHUIY JIMHEWMHBIX
ypaBHCHI/Iﬁ C YaCTHbIMHU IIPOU3BOJHBIMH BTOPOI'O

nopsgaaKa ¢ TpEMA HE3aBUCUMbIMU IICPEMEHHBIMMU.

Pazmen 2. VpaBHeHue
TUTNEPOOTNYECKOTO TUIIA.

BonnoBoe ypaBHenue. OOiee penieHHe BOJIHOBOTO
ypaBHeHus. 3amadya Koimmu s BOJTHOBOTO ypaBHEHUS.
Pemienue ypaBHeHUN TUIEPOOJMYECKOTO TUMA HA
MOJIyOrpaHWUeHHON mpsiMoit. 3agaua Komum g
BOJIHOBOTO  YpaBHEHUS C  JAByMS WU Tpemd
MIPOCTPAHCTBEHHBIMU NIEPEMEHHBIMH.

CmemaHHas 3ajada Jisl ypaBHEHUS TUIEPOOIMUYECKOTO
thna. Meroa pasieneHust nepeMeHHbIX - MeTol Dypbe
1. OJHOPOJAHOIO  YpPAaBHEHUS C  OJHOPOIHBIMHU
FPAaHUYHBIMU YCIIOBUSAMU

HeopnHoponHast cMemianHas 3ajada [yl YpaBHEHUS
rUnepooIMYecKoro  TUMA C  OJHOPOJHBIMU U
HEOJIHOPOAHBIMU I'PAHUYHBIMU YCIIOBUSIMU

Paznen 3. VYpaBHeHU
mapadboInYecKoro TUIla

ITocranoBka 3aauun U1t ypaBHEHUS
TEIUIONPOBOAHOCTU. MeTo/l pas3jeneHusl MepeMEeHHBIX.
OnHopopaHast kpaeBas 3ajaua.

HeogHoponHoe  ypaBHEHHME  TEIUIONPOBOAHOCTU  C
OJHOPOAHBIMU TPAHUYHBIMU YCIIOBUSIMU. YpaBHEHHE
TEIJIONPOBOJAHOCTH C HEOJHOPOJHBIMH T'PAaHHUYHBIMHU
YCIIOBUSIMU.

3agaua Komm a1 OZHOPOAHOTO  YpaBHEHUS
TEIUIONPOBOAHOCTHU. 3aaaua Kouu 1j1s1 HEOAHOPOIHOTO
ypaBHEHUS TEIUIOMPOBOIHOCTH.

Paznen 4.
SJUTUIITUYECKOTO TUITA

YpaBHeHUA

(yHKIUA.
Jlarumaca un

OcCHOBHBIE ~ CBOMCTBA  TFapMOHUYECKUX
IlocranoBka 3amady Uil ypaBHEHUs
ITyaccona. 3agaua {upuxiie u Helimana
3agaud Ha COOCTBEHHbIE 3HAYEHUS] U COOCTBEHHBIE
¢ynkuuu oneparopa Jlamnaca.

Pemienne kpaeBbIx 3amauy s ypaBHeHus Jlammaca
METOJIOM pA3/EJICHUS IEPEMEHHBIX.

Paznen 5. PacnpocTpanenue BOJIH
B IPOCTPAHCTBE

Pemienne cmemaHHOW 3agayu Ui HEOAHOPOIHOTO
BOJTHOBOT'O YPaBHEHUS C HEOJHOPOAHBIMHU IPAHUYHBIMU
yciaoBUsAMH. PelieHne KpaeBbIX 3a1ad Uil ypaBHEHHS
runepOOIMYeckoro  TUNAa B IPOCTPAHCTBEHHBIX
obmnactax. KonebaHnusi orpaHMYeHHBIX 00beMoB. O01as
cxeMa MeTojaa pasneieHus nepeMeHHbIX. Konebanus
NpsIMOYrojbHOM  MeMOpanbl. Konebanuss kpyrioi
MeMOpaHBI.

Pazpnen 6. PacnpoctpaHnenue Teria

Pemenue cmemaHHON 3agauu A1 HCOOHOPOAHOI'O




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 pPaOOThI; KOHCYIbTAIUH,
caMocCTosITeIbHas pabora.

He nmuTtanmonHpie METOAbI OOYUYEHUS: TPOOIEeMHAS JIEKITHSI.

NrpoBbie MMUTAIIMOHHBIE METO/IBI OOYUEHUSI: MO3TOBOM IITYPM.

8. OLIEHOYHBIE CPEJICTBA JIJI1 [TIPOMEXYTOYHOM ATTECTALIUU
Onucanue nokasaTtenaeil U KpUTEpUEB OLICHMBAHUS KOMIIETEHIIMI HA Pa3/IMYHBIX 3TAlax UX
dbopMuUpOBaHUS, ONMUCAHUE LIKAJT OLEHHUBAHMS, TUIIOBbIE KOHTPOJIbHbBIC 3aJaHUs WIM MHBIE
MaTepualibl, HEOOXOAUMBIE UIsI OLEHKM 3HAHUMN, YMEHMI, HAaBBIKOB, XapaKTEepU3YIOLIUX
sTanbl GOPMUPOBAHUS KOMIETEHIIMN, a TAK)KE METOAMYECKHE MATEPHUAJIbl, ONPEALNISIONINe
MPOLEAYPhl OICHUBAHMUS 3HAHWUN, YMEHHMH U HABBIKOB OTPAXXEHbI B (DOHIE OIEHOYHBIX
CPEJICTB IO TUCHUILUINHE «JIMHeHbIe 1 HeTTMHEHHbIE YpaBHEHUS (PUZUKI.

B teuenune oOyueHUs CTYAEHTBI pa30UPAIOT M PEIIAIOT 3aJaul, YKa3aHHbIE MPernogaBaTesieM
K KaXIOMy CEMHUHApy, pa30upaloT M MOBTOPSIOT OCHOBHbIE IIOHSATUS U TEOPEMBI,
JIOKa3aHHbIE Ha JIEKUUAX. B cemecTpax mpemnycMOTpeHbl MHIMBUAYaAIbHbIE 3adaHus (3) u
KOHTPOJIbHbIE PAOOTHI:

Tembl KOHTpONIBHBIX padoT: 1.3amaua Komm. 2. KpaeBsie 3amaun st runepOOIMUecKOro
ypaBHeHus. 3. KpaeBble 3aqaun Uisi ypaBHEHUs TEIUIONPOBOAHOCTH. 4. PerieHne kpaeBbIx
3a7a4 A1 ypaBHeHus Jlamnaca MeToIoM pas3aesieHns IEPEMEHHBIX .

Bompocs! k 3auery,4-bliicemecTp

l. [Tonsitue nuddepeHMATbHBIX  ypaBHEHWH B YACTHBIX  MPOU3BOAHBIX H
€ro pelIeHUsl.

2. [TonsaTre xapaktepucTuueckoil GopMbl U Kiaccupukanusi JUHEHHBIX YpaBHEHUM 2-
ro nopsiaka (runepOoIMuecKoro, IJUIMITUYECKOT0, TapabOTNYECKOTrO0).

3. XapakTepucTUUECKNE KPUBbIE U XaPAKTEPUCTUUECKHE HAITPABIICHHUS.

4. [IpuBeneHne K KAHOHMYECKOMY BHJYy YypaBHEHUH 2- ro TMOpsSaKa C ABYMS
MEPEMEHHBIMU.

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

6. VYpaBHEeHHE MAJIBIX OTIEPEUHBIX KOJIEOAHUI CTPYHBI.

7. YpaBHeHUE TPOAOIBHBIX KOJIEOAHUN CTPYHBI (CTEPIKHS).

8. DHeprus KojieOaHU CTPYHBI.

9. VpaBHeHue kojebaHu MeMOpaHbI.

10. I'paHnuHble U HauaIbHBIE yCiIOBUS (3 TUIIA).

11.  Teopema eAMHCTBEHHOCTH PELIEHUS JJIs1 TUIIEPOOIMYECKOTO TUIIA.

12. ®opmyna Hanambepa. (Pemenne 3amaun Komm my1st runep00oIMdeckoro TUIa)

13. YCTOMYMBOCTH PEIIEHUSI.

14.  Mertoa paspaeneHus NMEPEeMEHHBIX [JIs ypaBHEHUS CBOOOJHBIX KOJIeOaHUM CTPYHbI
(meton Dypsbe).

15. HMuTepnperanns peuenus 1isi BOJJHOBOTO YPABHEHHUS.

16. ITpocreifimme 3amauym, MOPUBOAAIIME K YpPaBHEHUIO IMapabOIMUYEcKOTo THIA
(YypaBHEHUE TEIJIOMPOBOIHOCTH, AU(PPY3MOHHBIE TPOLIECCHI).

17.  JluneliHas 3a7aya O pacnpoCTpaHEHUH Teria (YpaBHEHUE TEIJIONPOBOJIHOCTH)

18.  IlocraHoBKa KpaeBOM 3aauu JJIsl YPABHEHUS TEIUIONPOBOAHOCTH.

19.  IIpuHUMO MaKCUMaJIbHOTO 3HAYEHUS 111 yPABHEHUS TEIUIONPOBOIHOCTH.

20.  Teopema eAUHCTBEHHOCTH JIJIs MapabOIUUECKOrO THUIIA.

21.  Meron paszaeneHusi IEPeMEeHHBIX JJIs1 YPAaBHEHUS TEIIONpOBOAHOCTU. OaHOpOIHAS
KpaeBas 3a7aya.

22.  DyHKIWS UCTOYHUKA ISl YyPAaBHEHUS TEIUIOMPOBOIHOCTH.

23. HeonHoponHoe ypaBHeHUE TEMIONPOBOIHOCTH U €r0 PEIICHUE.

24.  OOmas (nmepBasi) KpaeBasi 3ajaua JUisi ypaBHEHUS! TEIUIOMPOBOIHOCTU (ypaBHEHHE U



TPAHUYHbBIE YCITIOBUS HEOJHOPO/IHBI).

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

26. WNurerpan [lyaccona s pelieHus: ypaBHEHUS TEIIOMPOBOIHOCTH.

27.  Kpaeas 3a1aua 1j1s MOJyOTrpaHUUYEHHON MPSIMOH (JIEMMBI).

BonpocsI Kk 3K3aMEHY, S5 — bIil CEMECTP

1. VYpaBHEHHUS 3JUTMIITUYECKOTO TUNA. 3aaud, IPUBOASIINE K ypaBHeHUsM Jlamaca.

2. VpaBuenuss Jlammaca B KpUBOJIMHEHHOW cucTteMe KoopauHaT (3 Buma: B

cheprdecKoit, MONSIPHON, IUITUHAPUIECKOI).

3. dyHaameHTallbHbIEC pelieHus ypaBHeHus Jlamnaca.

4. I'apmonmnueckue 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 pa3fesieHUs
MepEeMEHHBIX.

9. Wurerpan [lyaccona (arumMnTryecKue ypaBHEHHS).

10. DyHK1IMSA UCTOYHUKA 714 ypaBHeHUs Jlamnaca.

11.  CgoiicTBa (hyHKIIMM UCTOYHUKA ISl ypaBHeHUs Jlamiaca.

12. VpaBHeHUs KojieOaHUs B MPOCTPAHCTBE.

13. Meton ycpeaHeHus.

14. ®opmyna Ilyaccona misi pemienusi 3agaud Komm o pacnpocTpaHeHUMHM BOJIH B
MIPOCTPAHCTBE.

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

16.  PemeHusi ypaBHeHMH KOjie0aHUSI HA TJIOCKOCTU U B MPOCTPAHCTBE (MHTErpaibHbIC
dbopmynsl Kupxroda).

17. Pemenue HEOqHOPOIHOTO BOJIHOBOTO YPABHEHHUS B IPOCTPAHCTBE.

18. Konebanuss orpanuueHHbIXx o0O0BbeMoB. OOmas cxemMa MeToda pas3aciieHUs
M€PEMEHHBIX.

19.  KonebaHust npsIMOyroJibHOM MEMOpPAHBI.

20.  KonebaHus kpyrioil MeMOpaHBbl.

21. DyHKIMS TEMIEPATYPHOTO BIIUSHUSL.

22.  PacnpeneneHue Teria B IPOCTPAHCTBE (HEOTPAHUYEHHOM).

23.  PacnpocrtpaHeHue Terja B OrpaHWYEHHBIX Tejax. (Cxema MeToda pas/elieHUs
MePEeMEHHBIX.

24.  PellleHre HEOJJHOPOIHOTO YPABHEHUS TEIUIONPOBOJHOCTU B OTPAHUYEHHBIX TEIaX.

25.  KpaeBble 3amaun OCThIBaHUSI HArpeThiXx Tej. OCThIBaHME KPYIJIOTO LWJIMHIAPA,
OCTBIBAHHUE MPSIMOYTOJIBHOTO MapalijIe/Ienue/1a.

26.  duddy3noHHBII TMpollecc B aKTUBHOM cpelae C pa3MHOXKEHHEM. 3ajada
3KOJIOTUYECKOT'0 TPOTHO3UPOBAHUS.

27. Crnenuanbabie QYHKIIMA MaTEMATHIECKON (PU3UKH.

28. VpaBuenue ['eabmrorblia

29. Teopusi HeIWHEWHON TerionpoBoAHocTU. 3agaua CtedanHa o (azoBom mepexoje.
Pemienue HEOqHOPOTHOTO BOJIHOBOTO YPABHEHMUS B POCTPAHCTBE.
30. . PacipocTpaHeHue TEIJIOBBIX BO3MYIIEHUI B HEJIMHEHHBIX cpe/laX. 3aj1adya O BIUSIHUU
MTHOBEHHOI'O COCPEAOTOYEHHOTO TEINIOBOI'O UCTOUYHMKA.
31. YpaBuenne KonmoropoBa- IlerpoBckoro- IluckyHoBa. ¢u3uueckass MOJICIIH.
VpaBuenue broprepca. YpaBuenue Kopresera- ne @pusa.
9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
JANCHUITIMHBI
a) IuTepaTtypa
1. KapueBckuii, M. M. Jlekuunm 1o ypaBHEHUSIM MaTeMmaTudeckoul ¢usuku/ M. M.
Kapuesckuii. — 4-¢ uzn., crep. — Cankt- [letepOypr : Jlanp, 2023. — 164 ¢. — ISBN
978-5-507-46827-0. — Texkcrt : areKTpoHHBIN // JIaHb : 3JIeKTPOHHO- OMOIMOTEYHAS] CUCTEMA.
— URL: https:// e.lanbook.com/ book/321200 (mata oOpamenus: 02.05.2023). — Pexum
JIOCTyMa: JJIsl aBTOPU3. MOJIb30BATENEH.



2. Kapuesckmii, M. M. YpaBHeHHs] MaTeMaTH4eCKOW (pU3UKH. [OMOTHUTEIHHBIC TJIABHI :
yueOHoe mocobue/ M. M. Kapueckuii, M. ®@. IlaBnoBa. — 2-e u3m., momn. — CaHKT-
[Tetepbypr : Jlanp, 2022. — 276 c. — ISBN 978-5-8114-2133-6. — TekcT : 37eKTpOHHBIH //
Jlanp : anexkTpoHHO- OnbnuoTteunas cucrema. — URL: https://e.lanbook.com/book/212288
(mata obpamenus: 02.05.2023). — Pexxum goctyna: 1j1si aBTOpPHU3. OJIb30BaTENICH.

3. EmenmpsnoB, B. M. VYpaBHeHus matematwueckoil (usuku. IIpakKTHKyM IO pEIIeHUIO
3a7a4 : yueOHoe nmocodue s By30B / B. M. EMenbsinoB, E. A. Peibakuna. — 3-e usn., crep.
— Camnkr- IlerepOypr : Jlans, 2021. — 216 c. — ISBN 978-5-8114-7173-7. — TekcT :
9JeKTpOHHBIN //  JlaHb : 3JeKTpoHHO- OubmuoreyHnass cucrema. — URL: https://
e.lanbook.com/ book/156410 (mata oOpamenus: 02.05.2023). — Pexum pgocryna: mis
aBTOPU3. ITOJIb30BATEIEH.

4. TlaBnenko, A. H. VpaBHenuss matematuueckoi ¢usuku : ydyebHoe mocodume/ A. H.

ITaBaenko, O. A. IluxtunbkoBa. — OpenOypr: OpeHOyprckuii rocyaapCTBEHHBIN
yauBepcuter, 9bC ACB, 2013. — 100 c¢. — Tekcr: anextpoHHsiii // Ludposoit
00pa3oBaTEIbHBIN pecypc IPR SMART : [caliT]. — URL: https://

www.iprbookshop.ru/30134.html (mata oOpamenus: 02.05.2023). — Pexum mocrtyna: s
ABTOPU3HUD. IIOJIb30BATEIIEN

5. Tpydanona, T. B. MeTosb! perieHUs] ypaBHEHUN MaTeMaTHIECKON (PU3UKHU [DIEKTPOHHBIMN
pecypc] : yueb. noc.: non. YMO P®D / T. B. Tpydanora, A. I'. Macnosckas, E. M. Be- 11
cenoBa ; AMI'Y, ®Mull. - brarosemenck: M3n-Bo Amyp. roc. yH-Ta, 2015. - 196 c. - b. 1.
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7321.pdf

6. bunianze A.B. CO0pHUK 3a71a4 1O YpaBHEHUSIM MaTeMaTH4eCKOl (pU3UKH : yueld. mocodue/
A. B. buniagze, /1. ®@. Kaauandenko. -3-e uzf.. -M.: Anbsiae, 2007. -311 ¢. 7. Tpydanora T.B.
VYpaBHeHus MatemMaTudeckor ¢usukw : yued. mocodue: T. B. Tpydanora, E.M. Becenora;
AMI'Y, ®Mull. -bnarosemenck: M3a-so Amyp. roc. yH-Ta, 2010. -112 c.

7. TlpakTrdeckoe pelieHue YpaBHEHUM MaTeMaTH4YecKOW (pu3uKu [DIeKTPOHHBIA pecypc] :
yueb.- MmeTod. mocooue. Y. 1. IN'unepbommueckue ypaBHenus / AmI'Y, ®Mull ; coct. T. B.
Tpydanosa. - bnarosemenck : M3a- Bo Amyp. roc. yu-ta, 2019. - 32 c. - b. 1 .Pexum
noctymna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11386.pdf

8. IpakTuueckoe pernieHue ypaBHEHUN MaTeMaTHYeCKOW (DM3MKU [DIIEKTPOHHBINA pecypc] :
yue0.- meton. mocobme. Y. 2. Ilapabomuueckne u suuntTuueckue ypaBHeHus/ AmIY,
®Mul ; coct. T. B. Tpydanosa. - binarosemenck : M3a-Bo Amyp. roc. yu-ta, 2020. - 31 ¢. -
b. . Pexxum nocryma: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11500.pdf

6) nporpammHoe obecnieueHue u MuTepHeT-pecypebl

Ne Haunmenosanue Ormnucanne

1 [ http://www.amursu.ru OdurmanbHbII CauT oroy BO «AMypcKuii
rOCyIapCTBEHHbBIN YHUBEPCUTET»

2 | http:// Hayuno- oOpa3oBaTenbHblil pecypc Ui pelieHus 3aad
www.iprbookshop.ru/ obOyuenuss B Poccum wu 3a  pyOexom. YHHUKaIbHAs
miatpopma OBC IPRbooks o00beguHseT HOBeHIINE
HHGOPMAIMOHHBIE TEXHOJOTHH U YUEOHYIO JTMIIEH3MOHHYIO

JIATEPATYPY

3 | http://e.lanbook.com DNIeKTpOHHO- OubOmmoTeuHass cucremMa M3maTenbCTBO
«JlaHp» — TeMaTHYecKHWe TMaKeThl: MaTeMaTHUKa, (PU3MKa,
HMH)KEHEPHO- TEXHMUYECKHe Hayku. Pecypc, BKIIOUaroOnuil B
ceOst KaK 3JIEKTPOHHBIE BEPCUU KHUT U3aTeIbCTBa «JIaHby
U IPYTUX BEIYIIUX U3IATEIbCTB YUeOHOU JIUTEpATyPhl, TAK
U 3JCKTPOHHBIC BEpPCUU IEPUOAMYECKUX HU3JIaHUN 10
€CTECTBEHHBIM, TEXHUYECKUM U T'YMaHUTAPHBIM HayKaM.

B) mpodeccroHaIbHbIe 0a3bl TAHHBIX U UHPOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaunmenoBanune 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 OBECIIEHEHUE JUCHUITJINHbI
3aHaTusa no aucuuIUiiHe «JIuHelHble M HeJTWHEHHbIE ypaBHEHUS (PU3MKU» MPOBOASTCS B
CIeIMAJIbHBIX TTOMEIIECHUSIX, MPEACTABIISIONIUX COO0N yueOHbIE ayTUTOPUM ISl TPOBEACHUS
3aHSATUH JIGKIIMOHHOTO THUIIA, 3aHITUH CEMHHAPCKOTO THIA, TPYIIIOBBIX U WHIWBUAYATHHBIX
KOHCYJIbTAllUA, TEKYIIero KOHTPOJS U MPOMEKYTOYHOW arrtectanmu. CrernuaabHbIe
TTOMEIIEHUS YKOMIUIEKTOBAHBI CIIEUATTM3UPOBAHHON MEOEITbIO U TEXHUUECKUMH CPEICTBAMU
00yueHUsl, CIyXKallUMU ISl TIpecTaBieHus yueOHoil mHpopmanuu OOJBIION ayIUTOPUH.
Bce mnomerneHus, B KOTOPBIX HPOBOJATCS 3aHATHUS, COOTBETCTBYIOT JIE€HCTBYIOIIMM
MPOTHBOITOKAPHBIM IIPaBUJIAM U HOPMaM.

Kaxnpiii oOyuaroruiics oOecrieueH WHIWBUAYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K
JJIEKTPOHHO- OMOJIMOTEYHBIM  CHUCTEeMaM M K  3JIEKTpPOHHOW  HMH(POPMAIMOHHO-
00pa3oBaTeIbHON Cpe/ie YHUBEPCUTETA.

CamocrosTenbHas paboTa 0OOydYaIOIIMXCS OCYIIECTBIISETCS B ITOMEIIEHHUSX, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO TIOJKIIIOUEHUS K ceTtu «MHTepHEeT» U
oOecrieueHUEeM [IOCTyNa B OJJIGKTPOHHYIO HMH(OPMAIIMOHHO- OOpa30BaTEIbHYIO Cpely
YHUBEPCUTETA

CrnenuanbHOTOo 000PYI0BAHUS 1711 OCBOCHUS U MPENOIaBaHusl JUCHUIUIUHBI HE TpeOyeTcs.
Jns  HArJasgIHOCTH  TIPEACTABIIIEMOTO MaTepuaja CTyJIeHTaMd | IIperojaBaTeiieM
HCIIOJIb3yeTCs MyJIbTUMEINA.



