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L. Hean u 3a1a4u JTHCHUINIAHBI

[ensiMu OCBOEHMSI TUCIUIUIMHBI SBIAIOTCS (POPMHPOBAHUE MPEJICTABICHUN O TEOPETUUYECKUX
OCHOBAaX METOJIOB MaTeMaTHYeCKOW (U3MKH; O3HAKOMJIEHHE C O0O0JacTbi0 NPUMEHEHUs U
COBPEMEHHBIMU JOCTHKEHUSIMH MaTeMaTHUeCKON (PU3MKU; pa3BUTHE MPAKTUYECKUX HABBIKOB I10
COCTAaBJICHUIO MaTeMaTHYECKUX MoOJeled MpocTeHmX (U3NYECKHX CHCTEM, PpELICHHUIO
g depeHIMaTbHBIX U UHTErPaIbHbIX YPABHEHUH.

I1. MecTo qucuuminnsl B crpykrype OIIOIT

Huctunnuaa «MeToapl MaTeMaTHYECKON (PU3UKW» SBISCTCS 00S3aTEIBbHON 11 M3YyYEHHsI T10
naHHoMY npoduito. M3ydeHue Kypca MpennojaraeT Halu4dhe MOJYYEHHBIX Ha IpeblayleM
ypoBHE 00pa30BaHKs OCHOBHBIX 3HAHHUI, YMEHUI IO AMCUMILIMHAM «MartemMaTudeckuil aHaausy,
«Jluneiinas anreGpa», «Juddepenunansupie ypaBHeHHs», «TeopeTndyeckas MeXaHUKay.
HuctunnuHa «JIuHelWHBIE W HEJTWHEWHBIE YpaBHEHHS (U3UKW» TPEACTABISIET CO00
TEOPETUYECKYIO0 OCHOBY JUIs MOCIEAYIOIINX Pa3esioB Kypca TeopeTrnueckoi ¢pusnku «Kpanrosast
TEOpUs», « INEKTPOAUHAMUKAY.

I11. TpeGoBanus Kk pe3yabTaTaM OCBOCHUSI TUCHUIIIMHBI

Hepeqeﬂb INIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘{el-[l/lﬂ Mo TMCHMUIIJIMHE , COOTHECCHHbBIX C

HHAUKATOPaAMHU JOCTHUKCHUS KOMIIeTeHII M

Kommerenims OIIK-1: CnocobeH HCHONB30BaTh IOJIOKEHHSA, 3aKOHBI M  METOJBI
eCTECTBEHHBIX HAyK M MAaTEMAaTHKH I pPEIICHHS 3aJad WHXCHEPHOU
JIESITCILHOCTH.

Nupukatopel OIIK 1.1

3HaCcT OCHOBOIIOJararomue IIPUHIIUIIBI, ITOHATHA METOJ0B

KOMIICTEHITHH .
MaTeMaTU4eCKOi (pU3HKH.

PesynbTatel oOyueHuss | 3naem: Meromsl  MareMaTHYeCKOW — (DM3HKH, OCHOBHBIE  MOHSTHS
MaTeMaTH4YecKol (DU3HMKH; MATEMATHUECKHE MOJICTH MPOCTEHIIINX CUCTEM U
MPOIIECCOB B €CTECTBO3HAHUM.

Ymeem: npoBecTm MaTeMaTHUYECKyl0 — KIACCH(HMKAIMIO  YpPaBHECHHM
MaTeMaTHIECKON (U3UKH.

Braoeem: ciocobamu pemienust KpaeBbIX 3a/1a4 MaTeMAaTHYECKON (PU3UKH, B
0COOCHHOCTH METOJ| pa3JelicHUs TEePEeMEHHbBIX, OIBITOM HCIOIb30BaAHUS
MaTeMaTHYecKONH  CHMBOJIMKH, CHOCO0aMH  TIPUBEICHHS  ypaBHECHUI
MaTeMaTHYeCKOW (U3NKU K KAHOHUYECKOMY BHUJLY; OTBITOM HCIIOJIb30BaHUS
MOJIETIC C YYeTOM WX HEpPapXWYHOW CTPYKTYPHl M OIICHKOW TNpEeIoB
NPUMCHHUMOCTHU IMOJTYYCHHBIX PE3YJILTATOB.

IV. Conepkanue u CTPYKTYpa JUCUMILIMHBI (MOXYJIS)

O0BeM IUCHHIIIAHEI COCTABISIET 6 3a4eTHBIX eneHul], 216 yacos, B ToM unciae 110 gacos
KOHTaKTHOU paboTHI.

3aHATHS IPOBOAATCS B OYHOU popMe 0O0yUCeHHS C TPUMEHEHHEM JIUCTAHITMOHHOTO KOHTPOJIS
CaMOCTOSITeNIbHON paboThl cTyaeHTOB uepe3 DMOC dakynpTeTa. DNCKTPOHHON U JUCTAHITMOHHOM
dbopM oOydeHHs HE TPETyCMaTPUBACTCS.

Ha npaktuueckyto noarotoBky otBoautcs 50 ay TMTOPHBIX YacOB.

@opMa MPOMEKYTOUHON aTTECTALMU: IK3aMEH.



4.1. Conep:xanne JTUCUMILIMHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM, ¢ YKa3aHHUeM BHU/I0B
Y4eOHbIX 3aHATHI U OTBEJJEHHOI0 HA HUX KOJMYECTBAa aKa/IeMHYeCKHX YaCOB

Ne |Pazge| C | Be U3 Bunp! yueOHo# paboThl, DopMbI
/I bi§ e | er | HHX BKJTIOYAs CAMOCTOSTENIFHYIO paboTy 00ydJarommxcs , TEKyILEero
JHCL | M 0 | IPaKT NPAaKTUYECKYIO ITOATOTOBKY U TPYAOEMKOCTh KOHTpPOJIA
WIUIM | € | 4Ya |HYecK (B wacax) YCIEBAEMOCTH;
HBI/TE| C | €O ast dopma
KonrakTHas pabora nmpenoaasaTes ¢ CamocrosTen
MBI | T B | MOIro IPOMEKYTOUHO
00yYaroIUMHCS bHAas :
p TOBKa il aTTecTanuu
pabota
o0yua Jlexuun Cemunapckue | Koncynprammn (no
IOIIH /TIpaKkTHYeCcKHe cemecmpam)
XCst /mabopartopHbIe
3aHATHS
1 1-12 216 |50 50 50 89 [IpakTueck
o€ 3aJaHuc;
9K3aMC€Halu
OHHBIC
OuneTsl
HWroro: 216 |50 50 50 89

4.2. [1nan BHeayAMTOPHOI CAMOCTOATEJIbHOM Pa00ThI 00y4alOIIUXCs MO JUCHUILINHE

Cemectp HasBanue CamocrosrenbHas paborta obdydatonuxcsi | OneHouynoe | YdeOHO-

azzaena CpeACTBO METOAMYECKO

pasiena, Bun Cpoku Tpynoemker ped A

TeMBL CaMOCTOSITEJI | BBIIIOJIHEHUS |b (Yac.) N 5

BHOI PAGOTEI obecrieueHue
CaMOCTOSTE
bHOM PabOTHI
5 Tema 1-12  |3ananue B [Tocne 89 Iemomncrpar |Mcrounnkn  u3
BHzE 3aqaun | IPOMIEHHBIX Ul TOTOBBIX |OCHOBHOH M
TeEM pelLIeHui JIOTIOJTHUTENHHO

W JuTeparypbl
o TeMe
MPAKTHYECKHUX
3aHIATHUH;
O06pa3zoBatensH
pecypcsl,
JO-CTYIHBIE IO

bIC

JIOTHHY u
MapoJIto,
MPEOCTaBIIsIEM
biM  Hayunoit
6ubIoTEeKOM

ury.

4.3. Conepxxanme y4eOHOro MaTepuaJia




Paznen 1

Tewma 1. Pusnueckue 3a1a4i, NPUBOIAIINE K YDABHEHUSIM B YACTHBIX MPOU3BOIHBIX.

VYpaBHEHHE MallbIX IOMEPEUHBIX KOJeOaHWH CTPYHBI. YpaBHEHUE MPOIOIbHBIX KOJeOaHHH
CTyleHel U CTpyH. OHeprus KojeOaHuit crpyHbl. llomepeunble KosiebaHUS MeMOpaHBI.
VYpaBHEeHMsI Ul HAIPSPKEHHOCTH 3JIEKTPUYECKOIO0 M MarHUTHOIO MOJS B BakyyMme. ['paHn4Hble U
HavasibHble ycnoBus. Penykius obueit 3agaun. [locTaHoBKa KpaeBbIX 3a4ay JUIs Coydyasi MHOIHX
[IEPEMEHHBIX.

Tema 2. Knaccudukanus ABHECHUM B YacTHBIX [IPOU3BOAHBIX BTOPOIO
nopszaka.JlupdepeHunanbaple  ypaBHEHHST C  JIByMsl ~ HE3aBHCUMBIMU  [E€PEMEHHBIMHU.
Kanonunueckue ¢opmbl ypaBHEHHIl TMIIEpOOIMUECKOro, MapaboIMYecKoro U AJUIUITHYECKOrO
tuna. Knaccudukanus ypaBHeHMH 2-ro MOpsIKa CO MHOTUMH HE3aBHCHUMBIMU IEPEMEHHBIMHU.
Kanonunueckue hopmbl ypaBHEHHU € MOCTOSHHBIMU KO3 QUlleHTaMu.

Pa3nes 2

Tema 3. YpaBHeHUs TUNIepOOIMYECKOTO THUIIA (METOIbI PEIICHUS).

Meton pacnpoctpanstomuxcst BoiH. Popmyna JlamamOepa. dusnuyeckas HMHTEpIpeTaLHs.
HeonHoponHoe ypaBHeHHE. YCTOWYMBOCTH pemeHus. [lomyorpaHudeHHas mpsiMas UM METOH
IIPOJIOJIKEHUMN.

Tema 4. Merton pasneneHus NEepeMEHHBIX. YpaBHEHHE CBOOOJHBIX KOJeOaHUN CTPYHBI
Wutepnperanus pemenus. Heonnoponusie ypaBHenus. O01mas nepsas kpaeas 3ajada. Kpaesbie
3aJlayM CO CTallMOHAPHBIMHU HEOJAHOPOAHOCTAMU. OOIIas cxeMa MeToia pa3/ieleHUsl IEPEMEHHbIX.
Tema 5. YpaBHeHHs 1apaOOIMYECKOrO THUIA.

[Tpocreiimue 3anaun, NpUBOASIINE K ypaBHEHUSIM Mapabonuyeckoro tuna. [locranoBka KpaeBbIx
3a1a4. JInHelHas 3ajaya 0 paclpocTpaHEHMH Telia. PacmpocTpaHeHue Tema B MPOCTPAHCTBE.
[TocranoBka kpaeBbIX 3afad. DyHKUIMS HCTOYHHMKA MJS YpaBHEHHs MapaboIMYecKOro THIIA.
HeonHoponnoe ypaBHeHue TemionpoBogHOCTH. KpaeBple 3amauv JUisl MOJTyOTrpaHUYEHHOU
npsiMoM. PactipocTpaneHne Teria B OrpaHU4EHHOM CTEpIKHE.

Tema 6. YpaBHEHUS dIIIUNTUYECKOTO THIIA.

3amaun, npuBoAsamMe K ypaBHeHHo Jlarutaca. [loctaHoBka kpaeBbix 3amad. @opmyinsl ['puna.
OcHOBHBIE CBOICTBa rapMOHMYECKUX (yHKIUI. PemieHne KpaeBbIX 3a1ad METOAOM (YHKIMH
['puna. CoiictBo cummetpun ¢pyHkiuu ['puna. Ocobennoctu pynkunu ['puHa 11s AByXMEpHOTO
U TpexMmepHoro cuydyas. Dusnyeckas wuHTeprperaimus ¢yHkuuu ['puna.  Mertoa
JNEKTPOCTaTUYECKUX  H300paxeHui. DyHKUMA  UCTOYHMKA  JUIsI  HOJYNPOCTPAHCTBA,
HOJYIUIOCKOCTH, JUIS c(ephbl U Kpyra.

Pa3nen 3

Tema 7. Chepuueckne QpyHKIUU

Honunomsl Jlexxannpa. IlpomsBoxasimas ¢yHkuus u mnoiauHoMbl Jlexannpa. PexkyppeHTHBIe
dopmynbl. YpaBHenue Jlexxanapa. OpToroHaasHOCTh NOTMHOMOB Jlexxanapa. Hopma nmonnHoMoB
Jlexxannpa. Hynmu nonunomoB Jlexanapa. Ilpucoenunennsie ¢ynkumuu Jlexannpa. Hopma
npucoeJMHEeHHbIX QyHKuuH. Cepuueckre rapMOHUKN KaK COOCTBEHHbIE (DYHKIIMH ONEpaTOpOB
L? u L, opGuTansHoro yrinoBoro MoMueTa. OpToroHaibHOCTh CHCTEMBI CHEPUUECKMX TAPMOHHK.
Tema 8. IMoaunomsl Dpmuta. uddepennmansuas ¢popmyna. Pekyppentnsie Gpopmynsl. Hopma
MoJIMHOMOB OpmuTa. [IpMeHeHre NoJMHOMOB DpMHTa Ui ONMHUCAaHUS COOCTBEHHBIX (YHKIMM
TapMOHHUYECKOT'0 OCLUIUIATOPA.

Tema 9. [onunomsl Jlareppa. [duddepennuanshas dopmyna. PexyppeHTHble (GOpMYIIBI.
VYpasuenue Jlareppa. OpToroHajibHOCTh U HOpMa 1oJIMHOMOB Jlareppa. O6001IeHHbBIE TOJIMHOMBI
Jlareppa. Ilpumenenue momuHOMOB Jlareppa st omucaHus paguaTbHOW YacTH COOCTBEHHBIX
(GYHKLUH CBSI3aHHBIX COCTOSHUHM BOJOPOAONOI00HOTO aToMa.

Tema 10. [Tunuaapuyeckne QyHKIUHA.

OOmiee ypaBHEHHE TeOpUHU crielUalbHBIX QyHKIuUH. [loBenenne pemeHnit B OKpeCTHOCTH X = a,
k(a)=0. IloctanoBka kpaeBeix 3amad. [lwmanpudyeckue GyHkIMU. YpaBHeHHEe beccens.




Crenennsie psapl. @yukiun Beccens 1-ro poma —-ro nopsiika. PexyppeHTHBIE (HOPMYIIBL.
OYHKIIUA TONYIENIOr0 TOopsAaKa. ACHUMITOMHUYECKAM TOPAMOK IMMJIMHIAPUICCKUAX (DYHKITHH.
Kpaesbie 3amaun nns Ypasuenus beccens. @ynknun Xankensa u Heiimana.

Pa3neu 4

Tema 11. O60061IeHHbBIC QYHKIINY.

OcHoBHble U 00001IeHHBIE QYHKIMH, AeicTBus ¢ HUMH. JuddepennupoBanne 000OIIEHHBIX
¢ynkuuit. UnaTerpanbHble npeodpa3zoBaHus 0000ImIeHHBIX (yHKIMA. Onepanus CBEpTKH U €€
OCHOBHBIE cBOMCTBa. DyHIaMeHTalbHbIE PELICHHs] OCHOBHBIX U (epeHIINaTbHBIX OIEPaTOPOB.
Tema 12. dyHIaMeHTAIBHBIE PEIICHUS TUHEWHBIX AU €HIMAJIbHBIX OIIEPaTOPOB.

[Toctpoenne pyHIaMEHTATBHBIX PELIEHUI BOJIHOBOTO OlepaTopa, oreparopa TeIIoNnpOBOIHOCTH
u onepatopa Jlamnaca. Kiaccuueckast u o6o0miennas 3agaun Komm. Perienne kpaeBbIx 3a1au.

4.3.1. IlepeyeHb ceMUHAPCKHUX, MPAKTHYECKUX 3aAHATUHH 1 J1a00paTOPHBIX padoT

No | Ne paznena HanmMeHoBaHue ceMuHapoB, Tpynoemxko OueHouHbIE dopMupyemble
1/ U TEMBI MPAKTHYECKUX U JIAOOPATOPHBIX CTh cpencTBa KOMIIETEHLIUU
0 | AUCIUIUTUH pabort (uacer)
Bl
(Momyst)
1 2 3 4 5 6
1. | 1.1 CocraBineHue MaTeMaTHIeCKON 4 Howm. OIIK-1
MOJIENH U 33/1a4H IS KOHTPOIILHOE
(hm3ndIecKoro SBICHUS 3aaHue
2. 1.2 IIpuBenenue ypaBHEHUH K 4 Jom. OIIK-1
KaHOHUYECKOMY BUIY KOHTPOJIbHOE
3a/laHue
3. 123 Pemenwne rumepOonnyeckx 4 Hom. OIIK-1
3aJla4 METOaMH XapaKTepPUCTUK KOHTPOJIbHOE
U OTPAKCHUS 3aJaHue
4. |24 Meroxn @ypoe (pa3aeneHus 4 Hom. OIIK-1
IIEPEMEHHBIX ) B OTHOPOJHBIX 1 KOHTPOIIFHOE
HEOTHOPOTHBIX 3a/1a9ax 3aJaHue
5. 125 Meron @ypbe st 4 KouTtponsHas OIIK-1
napaboIMYECKuX 3a/1a4 pabora
6. | 2.6 OJUTHMNTAYECKHE 3a1a9H 4 JlomarmiHee OIIK-1
(pa3neneHne NEPEeMEHHBIX ) KOHTPOJLHOE
3a/laHue
7. 1 3.7 ITonunowmsl Jlexanapa u 4 JlomMaiinee OIIK-1
chepuueckue QyHKINU KOHTPOIILHOE
3aaHue
8. 138 Hunuaapuyeckue GyHKIUU 4 Homarnee OIIK-1
KOHTPOJBHOE
3aaHue
9. 139 l'umepreomerpuueckue u apyrue 2 Kontponmpnas | OIIK-1
crnenuagbHble GYHKIHUN pabora
10 | 4.10 JeticTBus ¢ 00001IEHHBIMHU 6 JloMariaee OIIK-1
hyHKIISIMA KOHTPOIIFHOE
3aaHue
11 | 4.11 O06006meHnbIe 3agaun Komm u 6 KountponbHas OIIK-1
KpaeBble 3a1auu pabota
12 | 5.12 ABTOMOJIETHLHBIC 3aa4H, 4 JlomarmHee OIIK-1
Pemienue HenMHEHHBIX KOHTPOJIBHOE
YpPaBHEHUI METOIOM 3aJjaHUE




BO3MYILIEHUI U 3aMEHOU
TIEPEMEHHBIX

4.3.2. IlepeyeHnb TeM (BONPOCOB), BLIHOCUMbIX HA CAMOCTOSITE/IbHOE U3yYeHHe
CTYJIeHTAMHU B PAMKAaX caMoCTOsITeJIbHOI padoTsl (CPC)

Ne Tema Bung 3amanue Pexome | Komnuect
Hex. CaMOCTOSITEIbHOM HAyeMa | BO 4acoB
paboThI st
auTepa
Typa
1.1 Breaynurtopnas, | CocraButh ypaBHeHus nuddysun | OCHOBH 10
CocraBnenue pelieHue 3a1a4 | 4acTHIl c MOTJIONIEHUEM, | as u
ypaBHEHUH U POKIACHNEM U paclagoM JIOTIONH
IIOCTaHOBKA UTETIbH
TpaHUYHBIX as
yCIIOBUI uTepa
1.2 BneaynuropHas, | IIpuBectu 3amaHHOE ypaBHEHUE C | Typa H3 10
IIpuBenenue peleHue 3amad | AByMsi (Tpemsi) MepEeMEHHbIMH K | I1.8
ypaBHEHUH K KaHOHHYECKOMY BUIY
KaHOHHUYECKOM
y BULY
1.3 3amaun wa | BueaymurtopHas, | HaliTu  XxapakTepucTwku i 10
pacmpocTpaHeH | pelleHue 3a1ad | 3aJaHHBIX YPAaeHEHUH U MOJIyYHTh
e BOJIH o0l BU peleHuH
1.4 Pewenue | Bueayautopnas, | PemeHue HeogHOpOAHBIX 3aad, 10
CMEIIaHbIX pelieHue 3a1a4 | PexyKIHs HEOTHOPOTHBIX
3azad ITPAaHUYHBIX YCIOBUI
KoJieOaHwi
1.5 Pemenue | Bueayauropnas, To xKe IS 3a1ay 9
T Qy3nOHHBI pemieHue 3a1a4 | mapaboIMYEcKoro BUaa
X 33134
1.6  Pewenue | Bueayautopnas, | Haxoxzaenue COOCTBEHHBIX 9
CTaLlMOHAPHBIX peleHye 3a1a4 | BEKTOPOB u COOCTBEHHBIX
3a7a4 3HAYCHUN 3aza4 IItypma-
JInyBriis
1.7 BneaynurtopHnas, | Paznoxenue B psag ®Dypse mno 9
MynbpTUIONBHO | pelIeHue 3a1ad, | chepudeckuM QyHKIuIM
€ pasloXXeHue pabota Haj
1o pedeparom
chepuaecKkum
TapMOHHKaM
1.8 BreaynutopHas, | ACHMNTOTHKA IMJIMHAPHUYECKHUX 8
Hccnenosanue peleHue 3a1a4, | QyHKIHUH. Hunmuanpudeckre
Pa3TMYHBIX pabota Haf (YHKIIUM MHUMOTO apryMeHTa
WIAHIAPAYIECK pedeparom
X QYHKITHI
1.9 Bneaynurtophnas, | Pemenus ypaBHEHUS 5
OproroHaneHel | perrenue 3aaa4, | Llpeaunrepa ans ocummisTopa u
€ TIOJITMHOMBI paboTa Haj JUTSL KYJIOHOBCKOTO MTOTEHIHAa
pedepaToM
1.10 Pabora c | Braeaymurtopnas, | Juddepenuuposanue, 4
0000IIeHHBIMH pelieHue 3a1a4 | MHTETPUPOBaHUE u
QyHKIMSIMH npeoOpa3oBaHue Dypbe




000011IeHHBIX HYHKIUH
1.11 Bueaynutopnas, | Haittu (dbyHIaMeHTaIbHBIE 5
Knaccuueckast pelIeHre 3a1a4, | PEICHHs, MNOCTPOUTH (YHKUUHU
u 00oOmeHHast pabora Haj I'puna. Pemmuth KpaeBble W
3agaun Kommm pedeparom 3agaun Komm

4.4. MeTozmqecmle YKa3aHud [0 OpraHm3anumn CaMOCTOSITEJIbHOM paﬁoTbl CTYACHTOB

B pasmene 4.3.2 cryaeHTam JUIsl CaMOCTOSATENBHOTO YIIyOJIEHHOTO HM3y4YeHMs JUCLUIUIMHBI
(MapayuteTbHO € JIEKIUSMH) TIPEAJIAraloTcsl 3aJadd 10 W3ydaeMbIM paszenamM U rpaduk ux
u3yuenus. [Ipeanonaraercs, 4To CTYAEHT CAMOCTOATEIBHO U3YUUT JOMOJHUTEIbHbIE aparpagsl
110 NIPOMJICHHON TeMe, IPEACTABICHHBIE B JIUTEPAType U3 II. 5, a 3aT€M PEIINUT IPEII0KCHHbIE
reomerpuueckue 3agaud. OIlEHKa caMOCTOSITEIbHON pabOThl CTYIEHTOB IMPOBOIUTCS B BUJE
npremMa KOHTPOJIbHBIX 3a/laHui U pedepara.

4.5. [IpumepHasi TeMATHKA KYPCOBBIX Pa0d0T (POEKTOB) (IPY HAJTUYMH)

Y4eOHBIM IIAHOM HE TPEyCMOTPEHO HAIMMCAHNE KyPCOBBIX paboT (IIPOEKTOB).
V. YueOHo-MeToan4eckoe 1 HUHGOPMANIMOHHOE 00ecreyeHHue TN CIUTIIUHbI
a) CNUCOK JINTEPATypPbl

OCHOBHAA Tumepamypa
1. TomoBko E. A. YpaBHeHus maremaTnueckon (Gpu3nku. PyKOBOACTBO K pelIeHuIo 3a1au: yueo.
nocobue: 4. 1 — Upkyrck : Uza-Bo UT'Y 2014. 130 c. (usmar 35073; udp A645063) (48 7k3.)

2. TonoBko E. A. YpaBHeHus: MaTeMaTu4eckoil pu3uku. PyKoBOICTBO K pelIeHHUIO 3a/1ad : yueO.

nocobue : 4. 2 — Upkytck : U3n-Bo UT'Y 2014. 142 c. (buzmat 35074; up A645064) (48 »k3.)
O0NOIHUMENbHAS TUMepamypd

1. Branumupos B.C. YpaBHenus maremarudeckoit pusuku: YueOHUK 11
Bysos / B. C. Bnanumupos, B. B. XKapunos. — 2-e uzn., crep. - M. : DUSMATIIUT, 2008. —

400 c. ISBN 5922100114 (46 5k3.)

2. CgemnukoB A. I'. Jlekiuu no maremaTtnueckoi ¢pusuke. Yue6. [Tocodue / A.I'. CBenIHUKOB,
A. H. boromto608, B. B. KpaBrios — 2-e uzn., ucnp. u gom. - M.: U3n-s8o MI'Y, Hayka 2004. -
350 c. ISBN 5-211-04899-7. - ISBN 5-02-033541-x (2 3k3.)

3. Brmamumupo B. C. COopHuK 3amady mo ypaBHeHUsSIM Maremarudeckoi ¢usuku / B. C.
BrnanumupoB [u np.]; moxg pen. B. C. Buagumuposa. — 4-e wu3g., crepeorun. - M.:
OU3MATIIUT, 2003. -288 c. ISBN 5-9221-0309-1 (5 3x3.)

4. bynax b.M. COopHuk 3agau no maremarndeckoit ¢pusuke / b.M. bynak, A. A. Camapckuii, A.
H. TuxoHnos. - 4 uzgaane, M. ®DUSMATIIUT, 2004. — 688 c. (2 3x3.)

5. Camapckuii A. A. Matemaruueckoe MoaenupoBanue: Muen. Meronsl. [Ipumepsr.: yuebHOe

nocobue / A.A. Camapckuii, A.Il. Muxaitnos. — 3-e u3a. - M.: DUSMATIINUT, 2005. -320 c. (2

9K3.)

6. T'onmockoxoB JI.JI. YpaBHuenus matematudeckon (usuku. Pemenue 3agau B cucteme Maple:

yueOHuK as By30B / J. JI. 'onockokos. - C.-IletepOypr: ITUTEP, 2004, 544 c. (2 7k3.)

7. Apcenun B. A. Metoasl MmaTemMaTH4eCKO (U3HKHU U CriennaabHble GyHKIUUA. Y4eb. mocoodue /

B. A. ApcenuH. — 2-e u3a., mepepabor. u jgomn. M. Hayka, ['maBHas penakuusi ¢u3uko-

MaTeMaTHudecKkou mutepatypsl, 1984. - 384 c. (2 7k3.)

8. Ilomsanun A.Jl. Mertoabl pemieHUs HEIMHEHHBIX YpaBHEHMH MaTeMaTHUecKOW (U3MKH U

MexaHukH : yueO. mocobue / A. JI. [lonsguun, B. ®. 3aiiues, A. 1. Kypos. M.: ®DUSMATIIUT,

2009, - 256 c. (1 7k3.)

9. Maptuncosn. Jleonnn Kapnaosuu. [uddepeHunanbable ypaBHEHUs MaTeMaTHYeCKON (QU3MKU

[Texct] / JI. K. Maptuncon, 0. Y. Manos. - U3a. 3-e, ucnp. - M. : MI'TY um. H. 3. baymana,

2006. - 368 c. (8)



http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%B0%D1%80%D1%82%D0%B8%D0%BD%D1%81%D0%BE%D0%BD%2C%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%20%D0%9A%D0%B0%D1%80%D0%BB%D0%BE%D0%B2%D0%B8%D1%87

0) mepuoUYECKUE U3TaHUs
- HeT.

B) CIIMCOK aBTOPCKUX METOJUYECKUX pa3paboToOK
- HeT.

F) 0a3bl JaHHBIX, I/IH(bOpMaI_II/IOHHO-CHpaBOLIHLIC X ITOUCKOBBIC CUCTCMBI



http://library.isu.ru/ - Hayunas 6u6nuorexka UI'Y;
OOpa3zoBatenbHbIE PECypChl, AOCTYIHBIE IO JIOTHHY U TApOJI0, MPEIOCTaBISIEMbIM
Hayunoit oubnuorexoit UI'Y:
- https://isu.bibliotech.ru/ - 943 «bubnunoTexy;
- http://e.lanbook.com - ObC «M3naTenscTBO «JlaHbY;
- http://rucont.ru - OBC «PykoHT» - MeXoTpacieBas HayuyHas OuOIHMOTEKa,
cofepxkamiasi olu(poBaHHbIC KHUTH, MIEPUOAMUYCCKUE U3JIAaHHUS U OT/ACIbHBIC CTaThU
10 BCEM OTpACIISIM 3HaHWi, a TaKKe ayJAHo-, BUICO-, MyJIbTUMEIHa COYT U MHOTOE

JpyTOE;
- http://ibooks.ru/ - OBC «A#OyKC» - MHTEPHET pecypchl B CBOOOIHOM JOCTYIIE;

VI. MaTrepunanbHO-TeXHHYECKOe o0ecnedeHne JUCHUNIUHBI (MOIYJISA)

VYyeOHas aymuTopus sl IPOBEICHUS 3aHATHN. J{J1s1 TpoBeACHUS 3aHATHH JIEKIIMOHHOTO TUTIA
B KauecTBE JEMOHCTPAIMOHHOTO OOOpYJOBaHUS HCHOIB3YyeTCsl MelloBas Jocka. HarmsaHocTh
oOecrieunBaeTcs NyTeM H300paXeHUs CXeM, JAuarpaMM U (GopMya ¢ TOMOIIBIO MeJa.
Hcnonb3oBanue ri100albHON KOMIIBIOTEPHOW CETH IO3BOJSET 00eCHeduTh JIOCTYIHOCTH
HHTepHET-pecypcoB M peain30BaTh CaMOCTOSTEIBbHYIO PabOTy CcTyaeHTOB. Ha nmexkmusix moryt
UCTIONIb30BaThCS MYJIbTUMEIUWHBIE CPEACTBA: MPOEKTOp, MEPEHOCHOW OHKpaH, HOYTOyk. Ha
dakynpTeTe  MMEETCS  KOMIBIOTCPU3UPOBAHHAS  AyJUTOpUSA,  NpEJAHA3HAUCHHAs A
CaMOCTOSITENIbHOM pabOThI, C HEOTPAaHUYCHHBIM JIOCTYIIOM B MIHTEpHET.

VII. O0pa3oBarejibHbIE TEXHOJIOTHN:

38.}13.‘11/1 HU3JIOKCHUA W H3YUCHUSA JUCHUIIIMHBI PCAIM3YIOTCA B  CICAYIOIIUX (bopMax
JCATCIIBHOCTH:
JICKOIMH, HALCJICHHBIC Ha ITOJIYUCHUC H€06XOIII/IMOI71 I/IH(i)OpMaIII/II/I, n €€ HCIIOJIb30BAaHUC
IpHu PpCIICHHUH IIPAKTUYICCKHUX 3a1aa4;
MPAKTUYCCKUC 3aHATHUA, HAIIPABJICHHBIC Ha aKTUBHU3AIlUIO IM03HABaTEIILHOM JACATCIIBHOCTH
CTYACHTOB U HpI/IO6peTeHI/IH HMH HABBIKOB PCHICHHA MMPAKTUYICCKUX U HpO6JI€MHBIX 3aJa4,
KOHCYJIbTalluU —CXKCHCACIIBbHO AJId BCEX KEJIAOINUX CTYACHTOB,
CaMOCTOATCIIbHAsL BHCAYAUTOpPHAA pa60Ta HalpaBJICHA Ha HpHOGpCTCHI/Ie HaBBIKOB
CaMOCTOATCIIBHOI'0 PCIICHUS 3a4a4 MO0 JUCHUILINHE,
TGKYH_[Hﬁ KOHTPOJIb 3a ACATCIBbHOCTHIO CTYACHTOB OCYHICCTBIIACTCA Ha JICKIHUOHHBIX H
MPAKTUYCCKUX 3aAHATUAX B XOAC CAMOCTOATCIILHOTO PCUHICHUA 3aa4, B TOM YUCJIC Y JOCKH.

VIII. OueHouHble MATEPUAJIBI ISl TEKYIIET0 KOHTPOJISA M IPOMEKYTOYHOM aTTeCTAMHU
q)OHZI OLCHOYHBIX CPCACTB IMPEACTABJICH B IPUITOKCHUH.

8.1. O1ieHOYHBIE CPEICTBA ISl BXOJTHOTO KOHTPOJIS: HE TPEOYIOTCS.
8.2. OLleHOYHbIE CPENCTBA TEKYLIET0 KOHTPOJIS
Martepuansl 111 MPOBEEHUS TEKYIEro KOHTPOJIS 3HAHUH CTYJICHTOB

Ne Bua xoHTpoONA Kontponupyemsbie TeMsl (pa3aesns) Komnerennumu,
KOMIIOHEHTHI KOTOPBIX
KOHTPOJIUPYIOTCS
1 Konrponbhas padora | Pemenue 3agay maremarnueckoit ¢pusuxu | OIIK-1
MeTonoM Pypee
2 Konrponbhas padora | Mcnonb3oBanue crienanbHbix Gynkiuin | OIK-1
3 Kontponpsnas padora | [Ipumenenne o006menubx pynkmuit mos | OITK-1
pelLIeHus 3a/1a4 MaTeMaTHYecKoi Qu3nKn




JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJIBbHOH PadoThI
1. Haiitn penienre HEOJHOPOJHOTO YPABHEHHS U BBISICHUTH YCIIOBUE PE30HAHCA!
2
Py
T

U= Ut sin @t

Ny
C HYJICBBIMH Ha4YaJIbHBIMU U OTHOPOAHBIMH I'PAHUYHBIMHU YCIIOBUSAMH B oOacTa ' A

2. Haitftu ¢yHkumio I'puHa A7 MOJyHOpOCTPAaHCTBA U IMOJIYIUIOCKOCTH B Cilydae MEpBOM
KpaeBoOM 3a/1a4u.

Bonpocel 1J151 caMOCTOATEIbHON PadoThI CTYIEHTOB 10 KypCy
«MeToabl MaTeMaTH4eCKO (PU3HKN»
®dopma 0TYETHOCTH - pedepart.

l.Hunuaapudeckre (QyHKOMMA, WX aCHMITOTHKA TPU MalbIX W OOJNBIIUX 3HAYCHUSIX
aprymenrta. YpaBHeHus beccens, momudunupoBanoe ypaBHeHue beccens. Hopma u Hynu
VWIHMHIPAYECKUX QYHKITHH.

2.YpaBuenue Jlexanapa. Ilonmunomsl Jlexannapa, BTOpoe JHUHEHHO-HE3aBUCHUMOE PEIICHUE
ypaBuenus Jlexangpa. [lpomsBopsmias (yHKOMS, MyJIbTUIONBHOE pasznoxenue. Hopma
nosuHOoMOB Jlesxkanmpa.

3. Ipucoenunénnpie mnomuHombl Jlexannpa, ux Hopma. Cdepuueckue (yHKIHH.
CoOcTBeHHbIe KoeOaHust Chepshl.

4.Chepuueckue pyHkimu u mnonuHoMsl Jlareppa. Pasnenenue mepeMeHHBIX B ypaBHEHHH
Mpenunrepa ans atoma Bogopoaa. OpToroHaabHOCTh U HOpMa MOJIMHOMOB Jlareppa.

5. 3agaua Komm a8 BogHOBOro ypaBHeHUs. DyHIaMEHTaJIbHOE pPEIIEHHWE BOJHOBOIO
oneparopa (n= 1, 2, 3). ®opmynsl Jamambepa, [Tyaccona u Kupxroda.

6. 3anaya Komm 15 ypaBHEeHUs TemionpoBogHOoCcTH. DyHIaMEHTAIbHOE PELLIEHUE OllepaTopa
TerionpoBoaHoCcTH. TermoBoi norennuan. opmyna [lyaccona.

7. Meron paspenenus nepemeHHslx. CBenenue k 3agaue Llrypma- JlmyBumnsa. CsoiicTBa
coOCTBeHHBIX (PYHKIMHA © coOcTBeHHBIX 3HavyeHWil 3amaun III.-JI.. Teopema CreknoBa o
Pa3iioKUMOCTH B pax Pypsbe.

8. 3amaun [upuxne u Heiimana. ®@yukiua ['puna nna 3agaum [upuxie, e€ cBoiicTBa.
Pemenue kpaeBoii 3agaun ¢ momompto Gpyuaknuu ['puna. @opmyina [Tyaccona.

9.HenuueliHble ypaBHEHHUS U CUCTEMbl YpaBHEHHMM, JuHeapu3auus. MeToj BO3MYLICHH.
[Ipumep: Cucrema ypaBHEHUI T’UAPOAMHAMUKY UEAIBHOM KUKOCTH.

10. MeTox xapakTepUCTHK. XapaKTepUCTUYECKHUE HarpaBlieHUs TU(QepeHIIHnaTIbHBIX
orepaTopoB. Pemenns 3a1a4 METOI0M XapaKTEPUCTHK.

8.3. OueHouHble CpeacTBa Al HPOMEXKYTOUYHOM aTTeCTalluu
®opma npoBeACHUS TPOMEKYTOUHOM aTTeCTallui — K3aMeH.

IIpumepHbIii IepedyeHb BONPOCOB U 3aJaHUI K IK3aMeHY

1. OcHOBHBIC MOHATHS O MeToJax MareMatudeckod ¢m3uku (MD). Maremaruueckue MoaeIH
¢u3nuecKkux 0OBHEKTOB.

2. VYpaBHenuss marematuueckod ¢usuku. [duddepeHuuanpHple ypaBHEHHS B YaCTHBIX
npou3BOAHBIX. OCHOBHBIE TIOHATHA U omnpeneiacHus. (OCHOBHBIE THUIBI  YpaBHEHHM
MatemaTHueckoi ¢pusuku. KoppekTHocTh mocTaHoBOK 3a1a4 M®.

3. BoiBoz BOJTHOBOTO ypaBHEHUS (ypaBHEHHUs KojeOaHMil cTpyHBI). Bua ypaBHeHus kosjeOaHMi
MeMOpaHBbI.

4. Perienue ypaBHeHUs KojeOaHU CTpyHbI MeTo1oM Dyphe.

5. BeIBOA ypaBHEHMs pacupOCTpaHEHUs TEIUIOThI B CTEpPXKHE. YPaBHEHHE TEIUIONPOBOIHOCTH.
Kpaesas 3agaua. PacpocTpaneHne TEMIOTH B IPOCTPAHCTBE.



6. Pemienue 3a1aum TEMIONPOBOIHOCTH B HEOTPAaHUUEHHOM CTepkHE MeToioM Pypre. MHTerpan
ITyaccona.

7. PactipocTpaHeHHUs TEIUIOTHI B OTPAaHUUEHHOM CTEPKHE.

8. YpaBHenue Jlamnaca. CtannoHapHOE pacipeaesieHne TEMIIEPaTypbl B OJHOPOAHOM Tese. Tumsl
KpaeBBIX 3ajad.

9. Pemienue 3amaun Jupuxiie s Kosbla. YpaBHeHHe Jlamyaca B UWIMHIPUYECKON CHCTEME
KOOpAMHAT.

10. Pemienue 3agaun Jupuxie mis kpyra. Marerpan [lyaccona B monsipHoi cucteme KOOpAUHAT.
11. Pemenne nepBoil KpaeBoil 3a1auM Uil YPAaBHEHUS TEIJIONPOBOJHOCTH METOJOM KOHEYHBIX
pa3HOCTEM.

12. Knaccudukanus ypasaenuit M® (ogHOpOIHBIC, HEOAHOPOIHBIE; JINHEHHBIN. KBa3HINHEHHBIE;
MOPSAZIOK YPaBHEHUS).

13. Pemenue nuHeiHOro auddepeHnnanbHOro ypaBHEHHs IEpPBOrO IMOpsAAKa B YaCTHBIX
pou3BOHBIX. COOTBETCTBYIOIIEE ypaBHEHUE.

14. IlpuBenenue auddepeHInaIbHOr0 ypaBHEHHS BTOPOTO MOpsAAKa K KaHOHHYECKOMY BHIY.
VYpaBHEHHE XapaAKTEPUCTHK.

15. CpneumanbHble (GYHKIMM W 33Jaud, NPUBOJAIIME K CHEeUUAIbHBIM (yHKIMAM. [amma-
byHKIIHS.

16. Hunuaapuyeckue pynkiun. Ypauenue beccens. @ynkuus beccens nepBoro pojaa HyJIeBOro
nopsiika. YpaBHeHnue beccens u ero o6miee pemenne. @ynkiusa beccenst BToporo pojsia HyJ1eBOro
HopsJKA.

17. Chepuueckue pynkiuu. [lommaomer Jlexxanapa. CroiicTBa mosmmHOMOB Jlexxanpa.

18. TpousBoasamas pynkius. @yukuus Jlexanapa Broporo poaa. IlpucoequHeHHbIE TOTUHOMBI
Jlexxanapa. OpTOroHaNbHOCTH cpeprudeckux QyHKIUH.

19. OcHoBHBIE U 00001eHHbIe QyHKIUHN. AnddepenurpoBanne 06001MIeHHBIX GYHKINH.

20. dypoe-npeobpazoBaHme, MPSIMOE TPOU3BECHNE U CBEPTKA 0000IIEHHBIX (DYHKITHIA.

21. ®yHnameHTalbHbIE perieHus A depeHInanbHbIX ONepaToOpOB.

22. Vicnionb3oBaHue 0000IIEeHHBIX (YHKIUHN MPU PEeIICHUH 33/1a4 MaTeMaTUYecKo pusuku.

23. HenuHeliHble ypaBHEHUS] MaTeMaTUYeCcKol (GU3UKH, TUHEapu3anus. MeTo 1 BO3MYIICHUH.

24. Pa3znuuHble METO/IbI IOMCKA PelIeHUI HeTMHENHBIX 3314 MaTeMaTUYeCKON (PU3UKH.

Pa3pabGorumnkmn:

5/". i JOUEHT Kadeapbl TEOPETUICCKON (HU3HKHU A.D. Pacterun

[TporpamMma coctaBieHa B cooTBercTBUU ¢ TpeboBanusiMu PI'OC BO mo HampaBieHHIO
noarotoBku 11.03.04 DnexTpoHUKa U HAHORJIEKTPOHUKA.

[TporpamMma paccMoTpeHa Ha 3ace1aHnu kadeapsl TeopeTrnueckon hU3NKH

«30» aBrycra 2023 r.

IIporokon Ne 1 H.o. 3aB. kadbenpoii C.B. JlosiioB

Hacrosimmasi mporpamMa He MoOeT ObITh BOCIHPOU3BedeHA HHU B Kakoil ¢opme 0e3
NpeIBaAPUTETbHOI0 MMCbMEHHOT0 pa3pellieHusi Kadeapbi-pa3padoTunKa NPporpaMmbi.
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