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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
SIBJIIETCA  3HAKOMCTBO C YPAaBHEHUSIMU B YAaCTHBIX IIPOU3BOJHBIX UM  CO3JaHUE
MaTeMaTUYECKONH OCHOBBI ISl JAJILHEMIIEro M3y4YeHUs TEPMOJMHAMHUKU U TEIUIOIepeIayu,
TUIPOra30a3pOAUHAMUKN U CIIENNAIIbHBIX JUCITUTUINH.

3anauu JUCHUIINHEL
- OBJIQJICHUE YMEHUSIMH M HABBIKAMHU IIOCTPOCHMS MaTEMaTHYECKUX Mojeseh (DU3NYSCKUX
MPOILIECCOB U SIBJICHMIA,
- AQHAJIUTUYECKOTO M YHUCIICHHOTO PEIICHHWS U HCCIEAOBAHUS TOJYYAIOIIUXCS IPU 3TOM
MaTeMaTUYECKUX 3a7a4;
- BBISICHEHHE (PU3UYECKOTO CMBICIIA TTOJTYYCHHOT'O PEIICHUS.

2. MECTO JUCHUIUIMHBI B CTPYKTYPE OII BO
HucrmmumHa — «duddepeHinanpable  ypaBHEHHS MaTeMaTU4YecKON (U3UKM»  sIBIIsieTCS
JUCIUIUTMHON 00s3aTeIbHOMN YaCTH.
N3yuenne NUCHUIIIIMHBI OCHOBBIBAETCS HAa 3HAHUSX MATEMATHYECKOTO aHalIMu3a, ajireopsl,
muddepeHIMaIbHbIX YPAaBHEHU, B TECHOW CBS3UM C TeOpUeH (YHKIMNA KOMIUIEKCHOTO
MIEPEMEHHOTO.
3HaHUSA U HABBIKH, MPUOOPETEHHBIE B XOJE M3YYEHHS MUCHUIUINHBI «luddepeHunanbapie
ypaBHEHUsI MaTeMaTU4YecKOW (U3MKW» HCIOJB3YIOTCS [JI1 OCBOEHUS  JUCIUIUIMH:
«TepmoauHaMuka u Teronepenaya», «YuUcIeHHbIE METOAbI U METO/Abl ONTHUMU3ALUNY,
«'maporazoaspoanHaMuka» U MPoGheCCHOHATIBHBIX TUCITUTUINH.

3. KOMIIETEHIIMN OBYYAIOILIEI'OCA, POPMHWPYEMBIE B PE3YJ/IbTATE
OCBOEHUA INCHUIIMHBI 1 UTHAUKATOPBI UX JOCTUXKEHUA

3.1 O6menpodeccnoHaIbHbIE KOMIIETEHIIMU U UHINKATOPBI UX JOCTHIKCHHS

Kon u HauMeHOoBaHus | Kog ¥ HaMMeHOBaHHWE WHIMKATOpa JOCTHUXKCHUS
ob1enpodeccuoOHaTLHOU o01enpodecCHOHaTbHOM KOMITETEHITHH

KOMIIETEHIINH

OIIK-1. Cnocoben mnpu- mensarts | UJ1 — 1 OIIK-1

€CTECTBEHHOHAYYHBIE 1 | 3HaTh: - TEOPHI0O M OCHOBHBIC 3aKOHBI B 00JIaCTH
OOIICMH)XCHEPHBIC 3HAHMWS, | ECTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX JUCITUTIINH.
METO/IbI Matematuueckoro | U1 — 2 OITK-1

aHamM3a M MOJCIIMPOBAHUSA, | YMETh: - MPHUMEHSITh METOJbl MAaTeMaTHYeCKOTO
TEOPETHYECKOTO U |aHanmM3a W MOJCTUPOBAaHHMS B MNpodeccHoHaTbHON
9KCIIEPUMEHTAIIBHOTO TESITETbHOCTH;

HCCIIeTOBAHUS B| - MIPUMEHSITh METO/IbI TEOPETUUECKOTO "
npogeccuoHaIbHOM HKCIIEPUMEHTATIBHOTO HCCIIeTOBAHUS B
JEeSITEIIbHOCTH npoeCCHOHATTBHON AESITETbHOCTH.

4. CTPYKTYPA JUCHUITJIMHBI
OOmast TPyIOEMKOCTh AUCHMIUIMHBI  cocTaBiisieT 2.00 3aueTHBIX  €AUHUIBI, 72
aKaJIeMUYECKUX YaCOB.

1 — Ne /i
2 — Tema (paznen) TUCHUIUIMHBI, KypcoBasi paboTa (IIpOoeKT), IPOMEXKYTOUHAs aTTeCTALIUS
3 — Cemectp

4 — Buipl KOHTAKTHON pabOThI U TPYIOEMKOCTH (B aKaIEMUYECKUX YaCaX)
4.1 —JI (JIexuun)

4.2 — JIlexuuu B BUAE NPAKTUUYECKOMN MTOATOTOBKU

4.3 — I13 (ITpaxkTuyeckue 3aHATHS)



4.4 — TlpakTUUecKre 3aHITHS B BUJIE MPAKTUUYECKOU MOATOTOBKU

4.5 — JIP (JTabopaTtopHbie paOOTHI)

4.6 — JJabopaTopHbie pabOTHI B BUAEC MPAKTHIECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHas paboTa)

4.8 — KTO (KoHTpoJ1b TEOPETUYECKOTO OOYUYEHUS)

4.9 — KO (KoHTpoJib Ha 5K3aMEHE)

5 — KoHTpoib (B akaAeMUYECKUX yacax)
6 — CamocTtosiTennbHast paboTa (B akaJeMUYECKUX Yacax)
7 — DOPMBI TEKYIETO KOHTPOJISI YCIIEBAEMOCTH

(paznena)

1 2 3 4 5 6 7
4114243144 (45]146(47]148(4.9
1 Knaccudukamms | 5 4 JomarnHue
ypaBHEHUH C 3aJaHUs,
YACTHBIMU YCTHBIN
MIPOU3BOIHBIMU orpoc,
2-ro mo-psiaKa KOHTPOJIbHAS
pabota
2 | YpaBHeHus 516 6 12 Jomainue
TUTIepOOINUECKO 3aJaHus,
ro TUIa YCTHBIA
onpoc,
NunuBuayans
HOE 3aJIaHHe
Nel
3 VpaBHEeHUS 516 4 11 Howmaraue
napaboInyecKor 3aJaHus,
0 THIa YCTHBIA
orpoc,
NunuBunyans
HOE 3a/1aHue
Ne2
4 | YpaBHeHus 5 |4 4 10.8 [ domamnue
AJUTATITHYECKOTO 3aJaHUs,
THUIIA YCTHBII
ormpoc,
NunuBuayans
HOE 3aJTaHue
Ne3
5 3auer 0.2 3ayer
Utoro 18.0 16.0 0.0 0.0]02(0.0] 00 [ 378
5. COAEP KAHME JUCLIMITIMHBI
5.1. Jlekuun
No 1/ HaumMeHoBaHue TeMbl Copnepxanue TeMbl (pa3aena)

Knaccudukanus ypaBHeHUI
C YAaCTHBIMU MPOU3BOJHBIMU
2-ro mo-psiaKa

Beenenue. OcHOBHbIE IIpUMEPBHI yYPaBHEHUI
MaTeMaTHYECKOU buszuKm. [TpakTuueckoe
MPUMEHEHNE YPaBHEHUH MAaTeMaTHIeCKOU (DU3UKH IS
OTIMCAHUSI 3aKOHOMEPHOCTEH PA3TNUHBIX (PU3HMUECKUX
sBiIeHUHA. OCHOBHBIE 3TAIlbl UCTOPUUECKOTO Pa3BUTHS
MaTeMaTU4eCKO (pU3nKu.

Knaccudukarms YpaBHEHUI c YAaCTHBIMU
IIPOU3BOJHBIMHU BTOPOTO MOPSAIKA U IIPUBEICHNUE UX K
KaHOHUYECKOMY BHUAY. YPAaBHEHUS JIUIMIITUYECKOIO,
runepOoOInYeckoro U HapaboIM4YecKoro  THUIIOB.
VpaBHeHne  cmemaHHoro — tuna.  IIpocreiimue




MpUMEpbl TPEX OCHOBHBIX THUIIOB YpaBHEHHH C
YAaCTHBIMM  TPOU3BOJHBIMM  BTOPOTO  MOPSIIKA:
ypaBHeHusi  Jlamaca, BOJTHOBOE  YpaBHEHHE,

YPaBHCHHUC TCIIJIOIIPOBOJHOCTH.

YpaBHeHus
rUNepOoOTMYECKOro TUIIA

2.1  Tlpocreitiimne 3anayuw,
MIPUBOSIINE K YPAaBHEHUSIM
TUTIEPOOIUYECKOTO THUIA.
ITocTaHOBKa KpaeBbIX 3a/1a4

2.2 3amaua Komwm g
BOJJHOBOTO  ypaBHEHUS U
pacrpocTpaHeHue BOJH B
HEOTpaHUYEHHBIE
IIPOCTPAHCTBA

2.3 Mertonbl  penieHust
KpaeBbIXx  3amad. Meron

pasznaeneHus IEPEMEHHBIX.
2.4 OOmas cxemMa MeTona
paszneneHus IepeMeHHbBIX

2.5 PacnpocTpaHeHue BOJIH
B MPOCTPAHCTBE

2.1IIpocreitiue 3amaun, TPUBOSIIME K YPABHEHUSIM
runepbonuyeckoro Tuma. IlocraHOBKa  KpaeBbIX
3aa4. YpaBHEHHE MaJbIX IONEPEYHBbIX KojeOaHuit
CTpYHBI.  YpaBHEHUE  TIPOJOJBHBIX  KOJeOaHUIA
CTep>)KHEH U CTPYH. DHEprusi KoJIeOaHUS CTPYHBI.
VpaBHeHUE IMEKTPUUECKUX KoJieOaHUN B MPOBOJAX.
['paHuuHbIE M HAYAJIBHBIE YCITIOBHUSI.

2.2. 3apaua Komm 18 BOJHOBOrO ypaBHEHHUS H

pacrnpocTpaHeHue BOJIH B HEOTPAHUYEHHOM
npoctpancTBe. Dopmyna Jlamambepa. Dusnueckas
UHTEpIpeTanus. YcTOHUNBOCTh pelIeHui.

[TomyorpanndeHHas mpsiMasi 1 METOJT TPOIOJIKCHHIA.
2.3. Meroapl pelieHuss KpaeBbIX 3agad. Metona
pasnenenus: nepeMeHHbIX. CoOCTBEHHbIE 3HAYEHUS U
cooctBeHHble GyHKUMM 3amaun Ltypma- JInyBuiwis.
Heonnopoansie ypaBHenus. OO0miasi neppasi KpaeBas
3agaya. KpaeBple 3agaum  co  CTalMOHAPHBIMU
HEOTHOPOTHOCTSIMHU.

2.4. O0miast cxema MeTOJla pa3lIeieHUsl MePEMEHHBIX.
Perienue o0umx JIMHEWHBIX ypaBHEHUI
TUNEPOOTNYECKOTO TUIIA.

2.5. YpaBHeHue KoyieOaHUN B IpocTpaHcTBe. Meton
ycpenHenusa. Dopmyna Ilyaccona. Meron choycka.
Konebanusi orpanuueHHbIx oO6bemoB. OOmiasi cxema

MeToAa  pasneneHust  nepeMeHHbIX.  KoneOanus
NpSIMOYrojibHOM MemOpanbl. Konebanus Kpyrioi
MeMOpaHbI.

YpaBHeHus
napaboIuYecKoro TUIa

3.1 TIlpocreiiiue 3agauu,
MPUBOMSIINE K YpPaBHCHUSIM
mapaboInIecKoro THTIA.
[TocTaHOBKa KpaeBbIX 3a/1a4.
3.2 Meron  pasaeneHus
IIEPEMEHHBIX U1l YPaBHEHUS
mapaboInIecKOro THTIA.
DyHKIUSA UCTOYHUKA

3.3 3amaua 0
pacmpocTpaHeHue Teria Ha
OECKOHEYHOH MPSAMOIL.

3.4 PacnpocTpanenue
TeIjia B MPOCTPAHCTBE

3.1.IIpocreiiue 3a1aun, TPUBOISAIINE K YPABHEHUSIM
napaboauyeckoro tuna. [foctaHoBka KpaeBbIX 3a/1ad.

JluneliHasg 3aJada O PACHPOCTPAHEHUU  TEILIA.
[TpyHIMIT MaKCMManbHOTO  3HauyeHus. Teopema
€IUHCTBEHHOCTH.

3.2. Meroa paszneneHuss nepeMeHHbIX. OaHOpOJHAS
KpaeBas 3agaua. OyHkiusa ucrounnka Heonnopoanoe
ypaBHEHUE TeIUIoNnpoBoaHOCTU. OOmas mnepsas
KpaeBas 3a7aya.

3.3. 3amaua Ha OecKOHEUHOW mpsiMOi. DyHKIHS
HMCTOYHUKA [JI HeoTrpaHWueHHOU obiactu. Kpaesbie
3aJ1a4M ISl TOJIyOTPAHUYEHHOU MPSMO.

3.4. PacnpocTpaHeHre TeIjia B HEOTPAHUYEHHOM
npoctpanHcTBe. DYHKIUS TEMIIEPATYPHOTO BIIMSHUS.
PacnpocTpanenne Teruia B OrpaHMYEHHBIX TeNax.
Cxema MeTo/1a pa3/ieseHus epeMEHHBbIX.

KpaeBbie 3agaunM  OCTBIBAHMSI  HArpeThIX  Tell.
OcTpiBaHME  KPYIJIOTO  IWJIMHApPA,  OCThIBAHHE
NpsSIMOYyrojbHOro napaenenumnena. Auddy3nonHbrit
MpoliecC B aKTUBHOM cpefie ¢ pa3MHOKEeHHeM. 3ajaua
9KOJIOTUYECKOTO MPOTHO3UPOBAHUS.

4.1 3apauu, NpuBOIAIINE K

4.1 3apmauyum, mpuBOIsAIIME K ypaBHeHMIo Jlamaca.




ypaBHeHHIO Jlamaca.
4.2
rapMOHUYECKUX (PYHKITHIA.
4.3 Penrenue
3agad IS
obacreit

pas3elieHus TICPEMEHHBIX.

THUIIA

OcHOBHBIE CBOMCTBA
KPAEBbIX
MPOCTEUIITUX

METOJaMHU

ypaBHeHI/IH QJINITUIITHYECKOT'O

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

dyHaMeHTaIbHbIE pellieHus: ypaBHeHus Jlamnaca.

4.2 TapMonHunueckue (QYHKUUM U aHAJUTUUYECKUE
(YyHKIUM KOMILIEKCHOTO TiepeMeHHOTOo {DOopMyITbl
I'puna. MHMHrerpanbHOE NPEACTABICHUE PEILICHMUS.
OCHOBHBIE  CBOWMCTBA TapMOHUYECKUX  (PYHKIIUA.
EnuHCTBEHHOCTh M yCTOMYMBOCTH MEPBOM KpaeBOM
3agaun. BHemiHue kpaeBble 3a1auu. ENMHCTBEHHOCTH
pelIeHus 11l IBYX U TPEXMEPHBIX 3a]1ay.

4.3 Pemenue KpaeBbIX 3aJad Ui [POCTEHIINX
obyacTelt  MeTOJaMu  pa3/eieHUs]  MEePEMEHHBIX.
[lepBasi kpaeBas 3amaua Uil Kpyra (BHEIIHSIA U
BHyTpeHHss 3aagaun Qupuxie). Unterpan Ilyaccona.
Oynkuus uctounnka (dpynkuus [puna). DyHKIHIS
HMCTOYHUKA I ypaBHeHus Jlamiaca u e€ OCHOBHBIE
CBOMCTBA.

5.2. IlpakTnyeckue 3aHsATHS

Haunmenosanue TeMbl

CopepxaHue TeMbl

Knaccuduxamusa ypaBHeHuil ¢
YAaCTHBIMM TMPOU3BOJAHBIMU 2- TO
MopsIIKa

Huddepenmanpaoe ypaBHEHUE c YaCTHBIMU
MpOM3BOAHBIMU ¥ ero pemenus. Kraccudukarmms
YPaBHEHUM C 4YaCTHBIMU IIpon3BoAHBIMU. [IpuBenenue
KaHOHUYECKOMY  BHUAY JIMHEWHBIX YPABHEHUH C
YAaCTHBIMM IIPOU3BOJHBIMU BTOPOIrO IMOPSAKA C IBYMS
He3aBUCUMBbIMU  niepemMeHHbIMU.  [lpuBenenue — k
KaHOHWYECKOMY  BHUJY JIMHEWHBIX YpAaBHEHUU C
YACTHBIMM IIPOM3BOJHBIMU BTOPOTrO IOPSiAKA C TpPeEMs
HE3aBUCHUMbBIMU [IEPEMEHHBIMU.

2.1 [Tpocreiine
npuBoAsIIME K

runepOoINYECKOTO
ITocTaHOBKa KpaeBbIX 3aa4

3aJ1a4H,
ypaBHEHUSIM
TUTIA.

Pemenne 3amau. BomHoBoe ypaBuenue. O01iee perieHue
BOJIHOBOTO ypaBHeHUs. [locTaHOBKA KpaeBbIX 3a/1a4

2.2 3amaya Ko IS
BOJIHOBOTO ypaBHEHUS 15
pacrpocTpaHeHne BOJIH B
HEOIpaHMYEHHbBIC IIPOCTPAHCTBA

Permmenne 3agaua Komm s

YPaBHEHHSI.

3aaay. BOJIHOBOT'O

2.3 Meronapl penieHus: KpaeBbIX
3a1ad4. Meron pasneneHus
MEPEMEHHBIX

Merton pasneneHusi nepeMeHHbIX - Mmeton dDypbe ais
OJHOPOAHOT'O YPABHEHUSI C OJTHOPOIHBIMU I'PAHUYHBIMU
ycinoBusiMU. HeonHoponaHass cMemaHHas 3ajada  Juist
ypaBHEHUs! TUNEepOOINYECKOTO TUIA C OAHOPOIHBIMU U
HEOJAHOPOAHBIMU I'PAHUYHBIMU YCIIOBUAMU

2.4 OO0Omas cxema
pas3aeNeHns IepeMeHHBIX

METOoAa

Pemenne 3amau. CmemanHas 3ajgada Ul YpaBHEHMS
runepooINYecKoro TUIA.

2.5 PacnpocTpaHeHue BOJIH B
MPOCTPAHCTBE

Pemenue KpaeBbIX
TUIEepOOINYECKOTO
00J1acTSX.

3am1a4
TANIA B

JU1st ypaBHEHUS
MPOCTPAHCTBEHHBIX

3.1 IIpocretimue 3aJa4i,
TIPUBOISIITNE K ypaBHEHUSIM

Peienue 3agayd. ITocTtanoBka 3agadun OJsl YpaBHCHHA
TCIUIOIMPOBOIHOCTH.




apaboIMIecKoro THUIIA.

[TocraHoBKa KpaeBbIX 3a1a4.

3.2 Meton paznenenus | Meron pasaeneHust nepeMeHHbIX. OHOpOAHAS KpaeBas
MEpPEeMEeHHbIX A ypaBHeHMs | 3amaua. HeomgHoponmnass xpaeBass 3amada. OOmas
napabonuueckoro tura. OyHKIMS | KpaeBas 3a1a4a.

HUCTOYHHUKA

3.3 3apmauya o pacnpoctpaHenue | 3agaya  Komm 114 OJHOPOJHOrO  ypaBHEHUS

TeIyIa Ha OECKOHEYHOM MPSIMOM.

YPaBHCHHUA TCILIOIMIPOBOIAHOCTH.

TerionpoBoAHOCTH. 3anavya Ko gyt HEOqHOPOIHOTO

3.4

Pacnipoctpanenue Temia B

MPOCTPAHCTBE

Pemenue KPpacBbIX 3agad

JUIA
TECIIOMPOBOIHOCTHU B IPOCTPAHCTBECHHBIX obnacrsx.

YPaBHEHUS

3amaun,

MIPUBOISIITNE

ypaBHeHuto Jlamaca.

K | Pemenue 3agad. ITocTanoBka 3aJa4d

JUIS.  YpaBHEHUS

Jlanmaca u [lyaccona. 3anaua Qupuxie u Helimana

OCHOBHBIE

rapMOHUYECKUX (DYHKILIMA.

CBOWCTBA

OcHOBHbBIE CBOWCTBA TAPMOHNYECKUX (PYHKITHI.

4.3 PelieHue KpaeBbIX 3a7a4 JJIs
MpoCcTeHux obyiacteii MeTogaMHU

321,[[21‘11/1 Ha COOCTBEHHBIC 3HAUYCHMUS

U CcOOCTBEHHEBIE

¢bynkuuu onepartopa Jlamnaca. Pemenne kpaeBbIx 3a1a4

pa3aesieHns IEPEMEHHBIX. o ypaBHeHus Jlammaca  metomoMm  pasaelieHHs
IIEPEMEHHBIX.
6. CAMOCTOSATEJIBHASI PABOTA
Ne | HaumenoBaHue TeMbl Coneprxanue Temsl (paszzaena) TpynoemMkocTh
/11 (paznena) B
aKaJIEMUUYECKHUX
yacax
1 Knaccudukarus Omnpoc. IlongroroBka  TeopeTuueckoro |4
ypaBHEHMI c|Marepumana Kk KaxaoMy HOpPaKTUYECKOMY
YaCTHBIMU 3aHSTUIO.
MPOU3BOJIHBIMU  2- TO
no-psiiKa
2 VYpaBHeHUs CamocrositenpbHas padora «3amaua Kommwm | 12
runepOoInYeCcKOro JUISL BOJIHOBOTO YPaBHEHMS», YCTHBINA OIpPOC,
THUIA MHAuBUAyallbHOE 3amaHue Nel «Mertog
@ypbe [ pelleHUs] TUNepOOTUYECKUX
YPABHEHUI. BeimosmHeHue — gomamHuMx
3amaHui. IloaroroBka - TEOPETUYECKOTO
MaTepuajga K KakIOMY IMPAKTUYECKOMY
3aHSITUIO
3 VYpaBHeHUst CamocrostenbHass pabora Ne2 «Kpaessie |11
napaboJInyecKoro 3ajaun U1t YpaBHEHHMS
TUMa TETJIONIPOBOTHOCTH. NuauBunyanbHoOe
3aganue Ne2 «Merong Dypbe WISl penIeHUs
napaboJNYecKUX ypaBHEHMI». BblnonHeHue
JIOMaIHUX 3a1aHUM. IToaroroska
TEOPETUUYECKOr0 MaTepuaja K Kaxaomy
MPAKTUYECKOMY 3aHSITHIO
4 VYpaBHeHus CamocrostenbHas pabota Ne3 «Pemenue | 10.8
JJUIMIITUYECKOTO TUNA | ypaBHeHuM Jlarumaca i mpocTedimmx
obiacrei».
MunuBuayansHoe 3amanue Ne3. «Merton




dDypre pelIeHus ypaBHEHUM
SIUTANITUYECKOT'O THUIIAY.

Brimonnenue JOMAIIIHUX 3aJaHnH.
IToaroroBka TeOpEeTMYECKOrO MaTepuaia K
KQXIOMY IPAKTUYECKOMY 3aHSTHIO.

7. OBPA3OBATEJIbBHBIE TEXHOJIOT'UU
B cootBerctBuu ¢ tpedoBaHusimu ®I'OC BO no nampasienuto noarotosku 24.03.01 —
PakeTHble KOMILJIEKCHI M KOCMOHABTHKA pealiu3alivsl KOMIIETEHTHOCTHOIO MOAXoAa
MpeayCMaTpUBaeT IMPOKOE MCIOIb30BAHME B yU4eOHOM IIpoOllecCe AKTHBHBIX U
WHTEPAKTUBHBIX (DOPM IPOBEICHHS 3aHATHI B COYETAHUM C BHEAYJIUTOPHON pabOTOM ¢
1eTbI0 GOPMUPOBAHUS U PA3BUTUS TPOGECCUOHATBHBIX HABBIKOB OOYJaOIIMXCSI.
Jlekiuu: TpaaUIIMOHHOE U MPOOJEMHOE M3JI0KEHUE TEOPETUUECKOTo MaTepuaja, TeKyIul
YCTHBIM OMpPOC, KOJUIOKBUYMBI, UCIOJIb30BAHNE UHTEPAKTUBHBIX O0yUYaIOUIUX MYJIbTUMEANA
CPE/ICTB; TPAKTUYECKHE 3aHSTHS: WHTEPAKTHUBHBIE METOABI PEIICHUs 3ajad, MO3TOBOU
IITYpM, HCIOJIb30BaHUE HATJIS/IHBIX CPEJICTB, KOHTPOJbHBIE pabOThI; KOHCYJIbTAIWU,
CcaMOCTOSTeIbHAs padoTa.
NmurtanmonHbie METOIbI 0OYUYEHUS: TPOOIEeMHAS JIEKIIUS.
NrpoBble IMUTAIIMOHHBIE METOALI OOYUCHUS: MO3TOBOH IITYPM.
Hewurposbie IMUTAITMOHHBIE METOABI OOYUCHHS: METO TPYIIIIOBOTO PEIICHUS 3a1a4.
Jlek1MOHHBIE W TPAKTUYECKHE 3aHSATHUS TPOBOMASITCS C KCIOJIH30BAHUEM TPAIUIIMOHHOM,
AKTUBHOW U MHTEPAKTUBHOU (popM 0OydeHHUSI.

8. OUEHOYHBIE CPEJCTBA JJISI TIPOMEXYTOYHOM ATTECTALIUU
Omnucanue mokaszaTtejeil 1 KpUTEpUEeB OIICHUBAHUS KOMITETCHIIMI HA PAa3IMUHBIX 3TAlax UX
dbopMUpOBaHMS, ONMUCAHUE KA OICHUBAHMS, TUIIOBBIE KOHTPOJIbHBIC 3aJaHUs VI MHBIC
MaTepuaibl, HEOOXOIUMBIE ISl OIEHKM 3HAHWUH, YMEHHI, HAaBBIKOB, XapaKTEepU3YIOIINX
aTanbl GOPMHUPOBAHUS KOMIICTCHIIUN, a TaK)Ke METOJAMYECKUE MaTEpHAJIbl, ONPEICIISIONINe
MpOLeyphl OIEHWBAHUS 3HAHWH, YMEHUM W HABBIKOB OTpPaXXeHbl B (DOHIE OIEHOYHBIX
cpenctB no nucuuruinHe «JuddepeHnmaabapie ypaBHEHUS MATEMAaTUUECKOU (PU3UKI».
[TpoMeXKyTOUHBIN KOHTPOJIb OCYIIECTBIISIETCS B BHJE 3a4eTa B ISITOM CEMECTpPE M3yueHUs
JIACIUTUTUHBI.
3auver cmaercs B KoHIle cemecTpa. Popma caaum 3adeta— ycTHas. HeoOXoanmMbIM yciioBUeM
JIOITyCKa Ha 3auyeT SIBJISIETCS BBIMOJIHEHHE BCEX BHJIOB CAMOCTOSITEIILHONW pabOThI M chaya
BCEX MHIUBUIYATHHBIX JOMAIIHUX 3aJaHUH.

OlLieHOYHBIE CPEJICTBA COCTOSAT M3 BOMPOCOB K 3adery. [IpuMmepHbIe BapHaHTHI UTOTOBBIX
CEMECTPOBBIX TECTOB, CAMOCTOSTEIIBHBIX PAaOOT M WHAMBUIYAIbHBIX JTOMAITHUX 3aJaHUi
MIPpUBEICHBI B (DOHJIE OIIEHOYHBIX CPEJICTB TUCIUILUTHEI.

[TpumepHbIe BOMTPOCHI K 3a4ETy

5-i ceMmecTp

1.ITonsatue nudpepeHInaTbHBIX YPAaBHEHUN B YACTHBIX ITPOU3BOIHBIX M €70 PEIICHUS.

2. [lonsiTne xapakTepucTHUecKOW (OPMBbI U KiIacCU(UKALUS JTUHEHHBIX YpaBHEHUU 2- TO
nopsiaka (TUnepooINYecKOro, TUITHIECKOTO, MapaboIMuecKoro).

3. XapakTepucTHUUECKHE KPUBBIE U XapAKTEPUCTUUECKHIE HATIPABJICHUSI.

4. TlpuBeneHyne K KAHOHUUECKOMY BHIy YPaBHEHUN 2-TO MOPSIKA C ABYMSI IEPEMEHHBIMH.

5. Ilpocreiimue 3aaun, NPUBOIAIINE K YPABHEHUSIM TUIEpOOINYECKOro Thna (KoyiedbaHue
CTPYHBI, pACIIPOCTPAHEHUE 3BYKa, PACIIPOCTPAHEHHE BOJIH).

6. YpaBHEHHE MaJIbIX MTOTIEPEUHBIX KOJICOAHUIN CTPYHBI.

7. YpaBHeHUE MPOIOJIbHBIX KOJIEOAHUN CTPYHBI (CTEPIKHS).

8. YpaBHeHMe KonebaHni MeMOpPAHBI.

9. I'paHUuHBIE U HAYAJIbHBIE YCTIOBUSA (3 TUIA).

10. Teopema eAMHCTBEHHOCTH PEIEHUS ISl TUIIEPOOINYECKOTO THUIIA.

11. ®opmyna Janambepa. (Pemenne 3amaun Ko ay1st runep00IUdeckoro Tuma)



12. YcTOMUMBOCTD pelIeHUs.

13. Meton pa3neneHus IEPEMEHHBIX 111 YPABHEHUS] CBOOOIHBIX KOJIEOAHUN CTPYHBI (METOJ
®dypne).

14. NnTeprniperalus perieHus Aj1si BOTHOBOTO YpaBHEHMS.

15. Ilpocreiiine 3a7aun, NPUBOJAIIME K YPABHEHUIO NMapabojuyeckoro tuna (ypaBHEHUE
TEIJIONPOBOTHOCTH, TU(GY3UOHHBIC TTPOIIECCHI).

16. JIuneiinas 3ajaya o pacipoCTpaHEHUH Teruia (YypaBHEHUE TETUIOTTPOBOHOCTH)

17. TlocraHOBKA KpaeBOM 3a1a4u JIsl ypaBHEHUs TEIJIONMPOBOTHOCTH.

18. IIpuHIMIT MaKCUMAJIbHOTO 3HAUEHUS JJIs1 YPABHEHUS TEIIONMPOBOIHOCTH.

19. Teopema eIMHCTBEHHOCTH ISl TAPAOOIMYECKOTO TUIIA.

20. Meron paszaeneHusl MEPEMEHHBIX ISl ypaBHEHUs TEIUIONPOBOJHOCTH. OIHOpOIHAsS
KpaeBas 3a7aya.

21. @yHKUMS UICTOYHUKA JJIs1 ypPABHEHUS TEIJIOMPOBOHOCTH.

22. HeonHopoiHOE YpaBHEHUE TEIIIONMPOBOIHOCTH U €r0 PelleHNUE.

23. Obmas (mepBasi) KpaeBasi 3ajadya IS YpaBHEHUS! TEIUIONPOBOJHOCTH (ypaBHEHUE U
TPAaHUYHbBIE YCIIOBUS HEOJHOPO/IHBI).

24. PactipocTpaHeHue Terjla Ha OeCKOHEUHOM mpsiMoit (3agaua Korm).

25. Unterpan Ilyaccona miist pelieHust ypaBHEHUS TEIJIOMPOBOIHOCTH.

26. KpaeBas 3agaua Jy1sl TOJIyOTrpaHUYEHHOHN MPSMOM (JIEMMBI).

27. YpaBHEHUS 3JUIMITUYECKOTO TUIA. 3a1a4M, MPUBOJALLIKE K ypaBHeHUsIM Jlariaca.

28. YpaBuenus Jlamiaca B KpUBOJIMHEWHOW cucTeMe KOOpauHAT (3 BuAa: B chEepUUECKOI,
MOJIIPHOM, ITUINHIPUIECKOM ).

29. dynaamMeHTallbHbIE pelieHus: ypaBHeHus Jlamaca.

30. F'apmonnueckue ¢pyHkuu. OOMEe CBOHCTBA (DYHKIIHIA.

31. IlepBas u BTOpas popmyinsl ['puna.

32. OcnoBHas ¢popmyna ['puna.

33. Buemnue kpaeBble 3aa4u JJIs1 yPABHEHUN JUIMIITUYECKOTO THUIIA.

34. Pemiennie KpaeBbIX 3a/1a4 JUIsl IPOCTEHIINX 00JacTeld METOJIOM pa3/eIeHHs IEPEMEHHBIX.
35. Uurerpan Ilyaccona (3/IMnTrudeckue ypaBHEHUs).

36. dyHKUMS UICTOUYHUMKA 171 ypaBHeHUs Jlamaca.

37. CpoiicTBa (pyHKIIMU UCTOYHUKA [IJIs1 ypaBHeHus Jlamaca.

38. YpaBHeHus KonebaHUs B MPOCTPAHCTBE.

39. Metoa ycpeaHeHus.

40. ®opmyna Ilyaccona misa pemeHuss 3amauun Komm o pacnpocTpaHEHUM BOJIH B
MIPOCTPAHCTBE.

41. Meton cnycka. Chepuueckue, HAIUHIPUUECKUE, TTIOCKUE BOJIHBI.

42. PemieHusi ypaBHEHMI KoOJeOaHMS HA IUIOCKOCTM U B MPOCTPAHCTBE (MHTErpajibHbIC
dbopmynsl Kupxroda).

43. PemieHue HEOJTHOPOIHOTO BOJIHOBOI'O YPABHEHUS B IPOCTPAHCTBE.

44. Konebanus orpaHnYeHHBIX 00beMOB. O0111ast cxeMa MeTo/1a pa3/iejIeHUs IePEMEHHBIX.
45. Konebanust mpsIMOyTOJIbHOM MEMOpaHBI.

46. KonebaHus Kpyrioi MeMOpaHBI.

47. @yHKIMSA TEMIIEPATYPHOTO BIIUSHUS.

49. PacnipeniesieHue Teria B IPOCTPAHCTBE (HEOTPAHUYCHHOM).

50. PacnpocTpaHeHue TeIJla B OrpaHUYEHHBIX Tenax. C(Cxema MeToja pas3aeieHUs
MePEMEHHBIX.

51. PeuieHrie HEOAHOPOAHOIO YPABHEHHUS TEIIONPOBOAHOCTH B OTPAHUYEHHBIX Telax.

52. KpaeBple 3agaunM OCTBIBAHMS HarpeTbix Tein. OcCTbhIBAHME KPYIVIOTO UMJIMHJIPA,
OCTBIBAHHUE MPSIMOYTOJIBHOTO MapaJlyIeIeNUIe1a.

53. duddy3uoHHbIA Mpoliecc B aKTUBHOHN Cpefie ¢ pa3MHOKEHUEM. 3ajlauya 3KOJIOTUYECKOTO
MPOTHO3UPOBAHUS.

Kputepun oneHkn 3HaHUN CTYAEHTOB mo aucuuiuinHe «luddepeHnmanpupie ypaBHEHUS
MaTeMaTU4IeCKON (PU3NKI»

Jus monydyenus 3aueta mo Kypcy auddepeHimanbHble ypaBHEHUS MATEMAaTHUECKONU (PU3UKH
TpeOyeTcsl TOCelIeHHe 3aHSTUM, TIOJIHOE BBIMOJHEHUE WHAMBUIYAJIbHBIX JOMAIIHUX



3aJJaHNi, BBITTOJIHEHHE CaMOCTOSTEIbHBIX paboT. B ciydae HEBBINOIHEHUS OJHOTO W3
yKa3aHHBIX BbIIIE TPeOOBAHUI CTYACHT HMMEET BO3MOXKHOCTh CIaTh 3a4eT, BBIOJIHUB
MPaBUJIBHO M B TOJIHOM OOBeMme OoJjiee MOJIOBUHBI YNPAKHEHUNH W3 MHIAUBUIYATBHOTO
3a4ETHOTO 3a/IaHUS.

- PesynbraT «3auTeHO» BBICTABIISETCS CTYACHTY, €CJIM OH BJIaJIe€T OCHOBHBIM MaTepHAJIOM
MPOTrpaMMBbI, YMEET PelIaTh 3aJauu ¢ TPUMEHEHUEM U3yUYEeHHOTO MaTepHaa.

- Pe3ynpraT «HE 3auT€HO» BBICTABIAETCS CTYIEHTY, €CIIM HE OCBOWI MaTepual,
MPeAyCMOTPEHHBIN coJiepKaHUeM padodeil mporpaMMbl, HE BBITIOJHIIT HEOOXOAUMBINH 00BbeM
MPAKTUKyMa U HE cliejajl OCHOBHYIO YACTh MHANBUIYyaIbHbIX 3aJaHUH.

9. YYEBHO- METOANMYECKOE U NTHOOPMAILIMOHHOE OBECIIEHEHUME
JAUNCHUITIMHBI

a) muTepaTtypa
1 KapueBckuit, M. M. Jlekiuu mo ypaBHEHUSIM MaTeMaTHUeCKOH (HU3MKM : ydeOHOe
rocobwue /
M. M. KapueBckuil. — 2-e uza., ucnp. — Cankt-IletepOypr : Jlanp, 2021 — 164 c. — ISBN
978-5-8114-
2132-9. — TekcT : anexkTpoHHbIH // JIaHb : aneKkTpoHHO-OubMMoTeunas cuctema. — URL:
https://e.Jlanbook.com/book/168914 (nata obpammenus: 11.06.2021). — Pexxum goctyna: mis
aBTOPHU3.
I10JIB30BATENEH.
2 Kapuesckuii, M. M. VpaBHeHus: matemaTtuueckol (usuku. [{OMOJTHUTEbHBIE TJIABHI :
yaeOHOe
nocobue / M. M. Kapuesckuii, M. ®@. IlaBnoBa. — 2-e uza., gon. — Cankrt- [letepOypr :
Jlansp, 2021 —
276 c¢. — ISBN 978-5-8114-2133-6. — Texkcr : anexkTpoHHbI // JlaHb : 3MEKTPOHHO-
OubIMoTEeYHAS
cucrema. — URL: https:// e.lanbook.com/ book/168915 (mata obpamenus: 11.06.2021). —
Pexum
JOCTYTIA: JJTsl aBTOPU3. TTOIh30BATENECH.
3 EmenbsiHoB, B. M. YpaBHenus matematuueckoit pusuku. [IpakTuKym 1o pelieHuro 3a1ad :
yueOHoe mocobue st By3oB/ B. M. EmenssanoB, E. A. Poibakuna. — 3-e usm., crep. —
CaHkT-
[TerepOypr : Jlanp, 2021 — 216 c. — ISBN 978-5-8114-7173-7. — TekcT : 31eKTpOHHBI //
Jlansb :
3JIEKTPOHHO- OubmoTeuynass cucrema. — URL: https:// e.lanbook.com/ book/156410 (mata
oOpareHus:
11.06.2021). — Pexxum goctymna: 1y aBTOPHU3. MOJIb30BaTEIIEH.
4 TTaBnenko, A. H. YpaBHeHns MaTeMaTH4YeCKON (DU3UKHU [DIIEKTPOHHBIN pecypc]| : yaueOHoe
nocobue/ A. H. IlaBnenko, O. A. IluxTtunbkoBa. — DJIEKTPOH. TEKCTOBBIC JTaHHBIE. —
OpeHnOypr :
OpenOyprckuii rocynapctBeHHblil yauepceutet, 9bC ACB, 2013 — 100 c. — 2227-8397. —
Pexum
nocrymna: http://www.iprbookshop.ru/30134.html
5 TpydanoBa, T. B. Mertonbl pemieHus ypaBHEHUH MaTeMaTU4ecKOW (u3uku [Diek-
TPOHHBIN
pecypc] : yueb. moc.: gon. YMO P®/ T. B. TpydanoBa, A. I'. Macnosckas, E. M.
Becenopa ; AMI'Y, ®MuMl -bnarosemenck: U3n-Bo Amyp.roc.yH-Ta, 2015-196 ¢.b.11. http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7321.pdf
6 bunamze A.B. CO0pHUK 3a/1a4 IO YpaBHEHUSM MaTeMaTH4YeCKON Pu3nku : yued. mocooue/
A.



B. buniamze, /1. ®. Kaaunuuenko. -3-e u3m.. -M.: Anbsac, 2007 -311 c.
7. Tpydanosa T.B. YpaBuenus matematuueckoit ¢pusuku : yued. mocodue: T. B. Tpydanona,
E.M.
Becenosa; AMI'Y, ®Mull. -bnarosemenck: M3a-so Amyp. roc. yu-ta, 2010 -112 c.
8 luddepeHnmaabHble ypaBHEHUS MaTeMaTHYeCKON (U3UKU: ¢O. yued.-MeTO/1. MaTepUaJIOB
IU1s HarpaBiieHnst moaroToBku 24.03.01 "PakeTHbIe KOMIUIEKCHI 1 KOCMOHaBTHKA" /
AMI'Y, ®Mul ; cocr. T. B. Tpydanosa. - bnarosemenck : M3n-sBo Amyp. roc. yu-ta, 2017 -
34
¢ Pexxum pgocryma: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7812.pdf
9 IlpakTuueckoe pelieHne ypaBHEHU MaTeMaTUIECKON PU3UKHU [DIEKTPOHHBIN pecypc] :
yueb.- meto. mocobue. Y. 1 I'mnepbonmmyeckue ypaBuenus/ AmI'Y, ®Mull ; coct. T. B.
Tpydanosa. -bnarosemenck : M3n-Bo Amyp. roc. yH-Ta, 2019 - 32 ¢. - b. 11 .Pexxum nocryna:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11386.pdf
10 ITpakTuyeckoe peleHre ypaBHEeHUH MaTeMaTU4ecKon (pu3nku [DIeKTpOHHBIN pecypc] :
yueb.- merona. mocobme. Y. 2 Ilapabomuueckme u smmuntudeckue ypaBHeHwsi/ AmIY,
®dMul ; coct. T. B. Tpydanosa. - brarosemenck : M3n-so Amyp. roc. yu-ta, 2020 - 31 c. -
b. 1.
Pexxum moctyna: http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11500.pdf

6) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypehbl

Ne HaumenoBanue Omnucaunue

1 | Onepammonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mo pgoroBopy - CyOnuiieH3MOHHBIHA
noroop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.

2 | Omepamuonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 10 [ years) Renewal mo moroBopy - CyOnuieH3MOHHBIN
Education, Pro noroBop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.

3 | MS Office 2010 standard | nuuensuss Microsoft office 2010 Standard RUS OLP ML
Academic 50, moroBop Ne492 ot 28 urons 2012 roja.

4 | http:// Hayuno- obpa3oBaTenbHblii pecypc UIsl pelieHus 3ajad
www.iprbookshop.ru/ obyuenuss B Poccum um 3a pybOexxoMm. YHUKaIbHAsS
miatpopma OBC IPRbooks o00beguHsieT HoBeHIINe
nH()OPMAIIMOHHBIE TEXHOJOTHMH U YUCOHYIO JTULIEH3HOHHYIO

TUTEPATYPY

5 | http://e.lanbook.com DNEeKTpOHHO- OubnmoTeyHass cucremMa M3agaTenbcTBO
«JlaHp» — TeMaTHYeCKHe IMaKeThl: MaTEeMaTHKa, (PU3UKa,
HHXXCHEPHO- TEXHUYECKHe HayKu. Pecypc, BKIIOYAIOIIN B
ceOst KaK 3JIEKTPOHHbBIE BEPCUU KHUT U3aTeIbCTBA «JIaHb»
U JPYTUX BEIYIIUX U3IATEIbCTB YUCOHOU JIUTEPATyPhl, TAK
U OJCKTPOHHBIC BEPCHU IEPUOAUYECKHMX HU3IaHUH 10
€CTECTBEHHBIM, TEXHUYECKUM U T'YMaHUTAPHBIM HAYKaM.

6 | http://www.amursu.ru Odummanpaerii  caiir = ®I'OY BO  «Amypckuit
rOCYJapCTBEHHBIN YHUBEPCUTET»

B) nmpodeccrnoHaabHble 0a3bl JAHHBIX U HH(HOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne Haumenosanue Ormnucanune

1 [ https://scholar.google.ru/ | GoogleScholar — mouckoBasi cucreMa 1Mo MOJIHBIM TEKCTaM
HAy4YHBIX MyOIUKAIUi BceX (OPMATOB U AMCIUTUIHH.

2 | https://elibrary.ru/ Hayunass snexrponnas Oubimmoreka eLIBRARY.RU -
poccuiickuii MHPOPMAIIMOHHO- aHAJTUTUYECKUI TTOpTal B
001aCTH HAYKU, TEXHOJIOTUU, MEAUIIUHBI 1 00pa30BaAHUS

3 | https://uisrussia.msu.ru/ | YauBepcuterckas uHdpopmamnuonHas cucrema POCCUA




(YUC POCCUS]).

4 | http://www.mathnet.ru/ | Math- Net.Ru. OOmepoccuiickuii  MaTeMaTUIECKHUIT
moptail.  CoBpeMeHHast WH(MOpPMAIIMOHHAS  CHCTEMA,
MPEIOCTABNISIONIAS  POCCHHCKUM U 3apyOeKHBIM
MaTeMaTHKaM  pa3jMyHble BO3MOXXHOCTH B  IOHCKE
UHpOPMAIIUN O MaTeMAaTUIECKO u3HU B Poccun.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIIINHbI
Jlexu M TIPAKTUYECKUE 3aHSATHUS MPOBOMSTCS B CTAHIAPTHOW ayIUTOPUU, OCHAIIEHHOHN B
COOTBETCTBUU C TPEOOBAHUSIMHU TMPENOJABAHUS TEOPETUUYECKUX JAUCIMUIUIMH, BKJIIOYAs
MyJIbTUMEINA- TMpoekTop. Ilpu u3yyeHMM [OUCUMIUIMHBI — HUCIOJB3YEeTCd OCHOBHOE
HEO0XOoIMMOe MaTepHabHO- TEXHMYECKOe OOOpyIOBaHUE: MYJIbTUMEIUNHBIE CPEICTBA,
WNuTepHeT- pecypcebl, MOCTYN K IMOJHOTEKCTOBBIM 3JIEKTPOHHBIM 0a3am, KHWDKHBIA (OH
Hay4YyHOU OMOIMOTEKM AMYPCKOTO FOCYJapCTBEHHOI'O YHUBEPCUTETA.

JanHoe 000pya0BaHNE TPUMEHSETCS IPU U3YYEHUH TUCUUTUINHBI.

[Tomemenust Il CaMOCTOATEIBHONH pabOThl OOYYAIOIIUMXCS OCHAIIEHbI KOMIIBIOTEPHOMN
TEXHUKOM C BO3MOXXHOCTBIO MOJKIIOUEHUs K ceTu «MHTepHeT» u obecriedeHrueM J0CTyrna B
3MEKTPOHHYIO HHHOPMAIIMOHHO-00pa30BaTEIbHYIO CpEAy OpraHU3aIuu.

MarepuaibHO- TEXHMUECKasi 6a3a oOecreuynBaeT MPOBEIECHNE BCEX BUIOB JUCHUIUIMHAPHON
MOATOTOBKH, MPAKTUYECKON M HAYUYHO-MCCIIEI0BATEIBCKON paOOThI 00yUarONINXCs, KOTOPbIE
MPETYCMOTPEHbl Y4YeOHBIM IUIAHOM UM COOTBETCTBYIOT [JEHCTBYIOIIMM CAHUTAPHBIM H
MPOTHUBOIIOKAPHBIM MPABUJIAM U HOPMaM.



