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I. Heau 1 3a7a4i JHCHUAILINHBI

[ensiMu OCBOEHMSI TUCUUIUIMHBI SIBISIOTCS (POPMUPOBAHUE MPEJICTABICHUN O TEOPETUYECKUX
OCHOBAaX METOJIOB MaTeMaTU4eCKOH (PU3MKU; O3HAKOMJICHHE ¢ 00JacThi0 MPUMEHEHHs] M COBpe-
MEHHBIMU JOCTHXXCHUSIMU MaTeMaTHYeCKOMn (1)I/ISI/IKI/I, Pa3BUTHEC MPAKTUYCCKHUX HABBIKOB IIO CO-
CTaBJICHUIO MAaTEMAaTUYECKUX MOJEJeH MpOCTeHINX (PU3UUECKUX CUCTEM, pelieHuto auddepen-
LAAJIBHBIX U NHTETPAIBHBIX YPABHEHHM.

I1. Mecto qucuuninnsl B ctpykrype OIIOIT

Huctunnuaa «MeToapl MaTeMaTUYeCKON (PU3UKW» SBISETCS 00S3aTeNbHON 11 M3YyYEHHs T10
naHHoMYy npoduito. M3ydeHue Kypca MpennojaraeT Halu4yhe MOJYYEHHBIX Ha IpeblaylieM
ypOBHE 00pa30BaHUs OCHOBHBIX 3HAHHUM, YMEHUN MO AUCHUIUIMHAM «MaTeMaTH4ecKuil aHaImus»,
«JIuneiinas anrebpa», «Auddepenunansusie ypaBHeHus», « TeopeTudyeckas Mexanukay. Juciu-
winHa «JIuHelHble M HeJMHEHHbIe ypaBHEHMsI (U3MKW» IPEACTaBIseT COOOM TEOpPETUYECKYIO
OCHOBY JJIsi TOCIEIYIOLIMX pa3lesioB Kypca TeopeTuueckod ¢usuku «KBaHTOBast Teopusi»,
«ONEeKTPOIUHAMUKAY.
I11. TpeGoBanus Kk pe3yabTaTaM OCBOCHUS TUCHHUIIIMHBI

Hepeqeﬂb INIAHUPYEMBIX PE3yJabTaTOB oﬁyqemm Mo TMCHUMIIJIMHE , COOTHECCHHbIX C HHAH-

KaTopaMu J0CTHKCHUA KOMIIeTeHIInii

Komnerennus OIIK-1: CnocobGeH mpuMeHsATh 0a30Bble 3HAHHS B 00JacTH (U3HKO-
MaTeMaTHYeCKUX U (W) €CTECTBEHHBIX HayK B cepe cBoeil mpodec-
CHOHAJILHOU AESITeNbHOCTU

HMunukaropel koMmeTeH-| UK o 1.1
[Ipumensietr ¢pusnKo-MaTeMaTHUECKU anmapat B cdepe cBoei mpodec-

1102131 .
CHOHAJIBHOU ACATCIIBHOCTHU HpI/IHHI/IHLI

PesynbTarel 00yueHuUs 3Haem: MeTobpl MATEMATHYECKOW (DM3UKH, OCHOBHBIC MOHSTHS MareMaTHye-
CKOW (DU3UKHU; MATEMATUYECKUE MOJEIN MPOCTEHINX CHCTEM M MPOIIECCOB B
€CTECTBO3HAHHHU.

Ymeem: nposectn MareMaTHUECKYIO KIaCCH(PHUKAINIO YPABHEHHUH MaTeMaTH-
YeCKOH (hH3HKH.

Bnaoeem: cnocobamu pemienust KpaeBbIX 3a1ad MaTeMaTHYECKOUW (H3MKH, B
0COOEHHOCTH METOJI pa3eiCHHUs] IEPEMEHHBIX, OMBITOM HCIOIB30BAHUS MaTe-
MaTHYECKOH CHUMBOJIMKH; CIIOCO0AMH TPHUBEJCHUS YpPaBHEHHA Maremarude-
CKOUM (hM3WMKM K KaHOHUYECKOMY BHUJY; OIBITOM HCIIOJIb30BAHUS MOJENEH ¢
Y4ETOM UX HEePApXUYHOU CTPYKTYPHI U OIICHKOW MPEIEIIOB TPUMEHIUMOCTH T10-
JYYCHHBIX PE3YJIbTaTOB.

IV. Conepxkanue 1 CTPYKTYpa JUCUMILIMHBI (MOXYJIS)

O0BeEM IUCIHUINIMHEI COCTABIISIET 6 3a4eTHBIX equHuIl, 216 yacos, B ToM uucie 111 gacos
KOHTaKTHOU pabOTHI.

3aHATHS TIPOBOISATCS TOJIBKO B OYHOUM (popme 0OydeHHs] ¢ IPUMEHEHHUEM JIUCTAHIMOHHOTO
KOHTPOJISI CaMOCTOSATENBHOW paboThl cTyaeHToB dyepe3 DMOC dakynbpTeTa. DIESKTPOHHOW U TH-
CTaHLMOHHOM (hopM 00yUEeHHUs HE MPeLyCMaTPUBACTCS.

Ha npaktuueckyto noarotoBky orBoautcs 50 ay TMTOPHBIX YacOB.

dopMa IPOMEKYTOUHOM aTTECTALUU: IK3AMEH.



4.1. Coaep:kanmne TUCHMILVIMHBL, CTPYKTYPHMPOBAaHHOE 110 TEMaM, ¢ YKa3aHHeM BH -
0B Y4eOHBIX 3aHATHIA M OTBEICHHOT0 HA HUX KOJINYeCTBA AKA/IeMHUYeCKUX YaCOB

Ne | Pa3- | C| Be s Bunsr yueOHOI pabOTHL, ®DOopMEI TEKy-

n/m | gen | e | er | HHX | BKJIIOYas CAMOCTOSATENbHYIO pabOTy 00Yy4aloIMXCs , MPaKTHIe- | IEero KOHTPOIs
aMc- | M | O | mpak- CKYIO MOJTOTOBKY U TPYJOEMKOCTb yCIIeBAaEMOCTH;
ou- | € | 4Ya | THYe- (B yacax) ®dopma mpome-
M- | C co | ckad JKYTOUHOH at-

KonTaxtHas pabota mpenonaBaTens ¢ o0yyaromu- | CamocTos-
HBl/ | T B oJI- TeCTaIHA
MHCS TenbHas
TEeMBI | P ro- (no ceme-
pabota
TOBKa Jlexipu Cemunapckue | Koncyspranun cmpam)
00y- /TpaKkTHYecKne
4aro- /maboparopHbie
X~ 3aHSTHSA
cs
1 1-12 |5 216 |50 50 50 1 79 [IpakTuue-
CKOC 3ajaa-
HUE; dK3aMe-
HallMOHHBIC
OUIIeTHI
Wroro: 216 |50 50 50 1 79
4.2. Ilnan BHeayJUTOPHOH CAMOCTOATEILHOM PadoThl 00y4aKOIIMXCS MO JTUCIH-
IJIMHE
Cemectp HazBanue CamocTositenbHas padorta o0yvaromuxcs | OrneHouHoe | Y4eOHo-
asacia, TC- CpE€aACTBO MCTOANYC-
pasiicia, Bun  camo-|Cpoku  BbI-| Tpyno- pel A 5
MB!I CTOSITEILHOM | ITOJTHEHHUS €MKCTb CKoe obecrie-
YCHUC CaMO-
paboThI (dac.) z
CTOSITEIILHOU
paboThI
Tema 1-12  |3ananue B Bu- |[locne mpoii- 79 HemoHcTpa- |Hcrounnkn 3
€ 3aJa4u JCHHBIX TCM LIS TOTOBBIX | OCHOBHOM U J10-
pelIeHu MIOJTHUTENBHOMN

JUTEPaTyphl 110
TeMe INpaKThuye-
CKUX 3aHSTHI;
O6pazoBares-
pecypcsl,
JIO-CTYITHBIE TI0

HBIC

JIOTUHY W TIapo-
JFO, TPEIOCTAaB-
asemplM  Hayu-
HOW OubOInoTE-
kot UI'Y.

4.3. Conepxkanue y4eOHOIro MaTepuasa

Coneprxanue pa3aeoB U TeM TUCHUTIIHHBI




Paznen 1

Tewma 1. Pusnueckue 3aj1a4u, NPUBOIANME K YPABHEHUSAM B YACTHBIX TPOU3BOIHBIX.

YpaBHEHHE MaJbIX MONEPEYHBIX KoJIeOaHHi CTPyHBI. Y paBHEHUE MPOIOJIBHBIX KOJIeOaHHH CTyIie-
HeW U CTpyH. DHeprus Kojebanuii ctpyHsl. [lonepeunsie koiebanuss MeMOpaHbl. Y paBHEHHS st
HaNPsYKEHHOCTHU AJIEKTPUYECKOT0 U MAarHUTHOTO MOJISI B BAKyyMe. I paHMYHbIE U HadaJIbHbIE YCIIO-
Bus. Pegykuus obuieit 3agaun. [loctaHOBKa KpaeBbIX 3aa4 AJIs CIIy4ast MHOTUX IIEPEMEHHBIX.
Tema 2. Knaccudukanus ypaBHeHUH B YacTHBIX MPOM3BOIHBIX BTOporo mopsaka./[uddepenuu-
aJlbHbIC YPaBHEHUS C JIByMSl HE3aBHUCHUMBIMHU NepeMeHHbIMU. KaHoHHueckue Gopmbl ypaBHEHHM
rUnepOoINIecKoro, NapadoIMYECcKoro 1 duIMnTHYecKoro Tuna. Knaccuukanus ypaBHeHuit 2-ro
MOpsAJIKa CO MHOTMMM HE3aBUCHMBIMH NepeMeHHbIMH. KaHoHMueckue Gopmbl ypaBHEHHH C IMO-
CTOSIHHBIMH KO3 (UIIEHTaMH.

Pa3zpnen 2

Tema 3. YpaBHeHUs runepOoINUECcKOro TUna (METO/Ibl peleHus ).

Merton pacnipoctpansronuxcst BojH. @opmyna Jlanambepa. @usnueckas uatepnperanus. Heox-
HOPOJHOE YpaBHEHHE. Y CTOMYUBOCTD pelieHus. [lonyorpanndennas npsiMast 1 METOJ IPOAOIIKE-
HHI.

Tema 4. Merton pa3zaeneHus NEepeMEHHBIX. YpaBHEHHE CBOOOAHBIX KosnebaHui cTpyHbl. MHTEp-
nperauus pemenus. Heonnopoansie ypaBHenus. O0mas nepas kpaeBas 3a1ada. Kpaesbie 3a1a-
YU CO CTAllMOHAPHBIMH HEOJHOPOAHOCTIMU. OOII1as cxeMa MeTo/1a pa3/Ie/IeHUs IePEeMEHHBIX.
Tema 5. YpaBHeHus napaboau4ecKoro Tuna.

[Ipocreiimue 3a1aun, NPUBOAALINE K ypaBHEHUAIM Mapaboianyeckoro tuna. [loctaHoBka KpaeBbIX
3amad. JImHelHasa 3amaya 0 pacIpoOCTpaHEHUH Terula. PacmpocTpaHeHue Teruia B MPOCTPAHCTBE.
ITocraHoBKa KpaeBbIX 3a1a4. DyHKIUSA HCTOUYHHUKA JUUIsl ypaBHEHUs napabonaudeckoro tuna. Heon-
HOPOJHOE YpaBHEHHE TEIUIONPOBOAHOCTU. KpaeBwle 3amaun yUisi MOJIYOTPAHUYEHHOW MPSMOM.
PacnpocTpanenue Temia B OrpaHUYEHHOM CTEPKHE.

Tema 6. YpaBHEHHUS JUIMITUYECKOTO THHA.

3anaun, npuBojdlmMe K ypaBHeHuio Jlamnaca. IloctanoBka kpaeBbIx 3agad. @opmyssl I'puna.
OcHoBHbIE CBOHCTBa rapMoHmdeckux ¢GyHKiuil. Perienue kpaeBbIx 3a1ad MeToIOM (pyHKUIUN
I'puna. CoiictBo cummeTpun ¢pyHkuuu I'puna. OcobenHocTd QyHKIMHU ['prHa 17151 1ByXMEPHOTO
U TpexMmepHoro ciydas. @usnyeckas uHTepnperauus pynkuunu ['puna. Meron snekTpocratuye-
CKUX M300pakeHuil. OyHKIMSA UCTOYHHKA /ISl TIOTYIPOCTPAHCTBA, MOIYIUIOCKOCTH, IS cpephl U
KpyTa.

Pa3nen 3

Tema 7. Chepuueckue GyHKIUN

Honunowmsl Jlexxanapa. [IpousBoasmas ¢yHkuus u noauHomsl Jlexanapa. Pekyppentusie ¢op-
MyJnbl. YpaBHeHue Jlexxanapa. OpToroHaibHOCTh OIMHOMOB Jlexxanapa. Hopma nonmmuaomoB Jle-
xanapa. Hynmun nmonunomoB Jlexanapa. Ilpucoenunennsie ¢pynkuuun Jlexxanapa. Hopma mpuco-
enuHeHnbIx Gynknui. ChepruuecKre rapMOHUKH Kak cOOCTBEHHBIE (yHKIMK oneparopos L2 u L,
OpOUTAILHOTO YTI0BOr0 MOMHETa. OpPTOrOHAJILHOCTH CUCTEMBI C(hepHUUECKUX TAPMOHUK.

Tema 8. Ilonunomer Dpmurta. Juddepennmansuas popmyna. Pexkyppentasie dhopmynsl. Hopma
HnoJAMHOMOB Opmuta. [IprMeHeHrne MONMHOMOB DpMUTa AJIi ONUCAHUS COOCTBEHHBIX (YHKIMN
FapMOHHYECKOT0 OCHUIUIATOPA.

Tema 9. Ilonunomst Jlareppa. uddepenunansuas Gopmyna. PexkyppentHsie popMybl. YpaBHe-
Hue Jlareppa. OpToroHaiabHOCTh U HOpMa MoMHOMOB Jlareppa. O0o01eHHbIe oUHOMBI Jlarep-
pa. Ilpumenenue nonuHomoB Jlareppa Juis onucaHus paauaibHON 4acTH COOCTBEHHBIX (DYyHKITHIA
CBSI3aHHBIX COCTOSIHUN BOJIOPOAOIOI00HOTO aToMa.

Tema 10. Hunuaapuyeckue GYHKINU.

OO1iee ypaBHEeHHE TeOpUH crielualbHbIX (GyHKUuH. [loBeneHne perieHuii B OKpECTHOCTH X = a,
k(a)=0. [TocranoBka kpaeBbIx 3a1a4. Llununapuueckue ¢pyHkuuu. YpasHenue beccens. Crenen-
Hele paasl. Oyukiuu beccens 1-ro poga ©-ro nopsaka. Pekyppentusie Gopmyisl. @yHKIMU HO-




JYLEJOro MOopsaKa. ACUMITOMHYECKHNA MOPSAIOK HUIMHApUYecknX ¢yHkiui. KpaeBsie 3amaun
st YpaBHenus beccena. @yukuun Xankens u Helimana.
Paznen 4
Tema 11. O000mIEHHBIE PYHKIIHH.

OcHoBHBIE M 00001IeHHbIE (QyHKIMH, AedcTBUS ¢ HUMH. uddepenuupoBanre 0000IIEHHBIX
¢bynknuii. UHTerpanbubie npeoOpa3zoBaHus 0000meHHbIX (yHKUMN. Onepanusi CBEpTKH U €€
OCHOBHBIE cBOIicTBa. DyH/IaMEHTaIbHbIE PEIICHUS OCHOBHBIX JU(PepeHIINaTbHBIX ONIEPATOPOB.
Tema 12. @yHnaMeHTaIbHBIC PElIEHUs TUHEWHBIX AUPGPEeHIINaTbHBIX ONEPATOPOB.

[MocTpoenne GpyHIaMEHTATBHBIX PEIICHUN BOJTHOBOTO OIEepaTopa, ornepaTopa TEIIONPOBOIHOCTH
u oneparopa Jlamnaca. Kinaccuueckas n o6o6mennas 3agaun Komm. Pemenne kpaeBbix 3amad.

4.3.1. IlepeyeHb ceMUHAPCKHUX, NPAKTHYECKUX 3aHATHH M J1a00pPaTOPHBIX padoT

Ne | Ne pazgena HaumeHnoBanue ceMruHapoB, Tpynoem- OrneHOYHbBIE dopmupyemeie
1/ Y TEMBI MPAKTHYECKUX U JIA00OPATOPHBIX KOCTb cCpencTBa KOMTIETEHIIUU
I | JIACIUTLIH- pabor (dacen)
HBI (MOZY-
nsi)
1 2 3 4 5 6
1. | 1.1 CocrapieHrue MaTeMaTHIECKOM 4 Jom. OIIK-1
MOJIeT 1 33124 Jisl pusnde- KOHTPOJIEHOE
CKOTO SIBJICHUS 3aJlaHue
2. 1.2 [IpuBenenue ypaBHeHUH K KaHO- 4 Hom. OIIK-1
HUYECKOMY BHITY KOHTPOIFHOE
3aJjaHne
3.123 Pemenue runepOonnyeckux 3a- 4 Hom. OIIK-1
Jlad METOJ]aMH XapaKTEPHCTHK U KOHTPOIIFHOE
OTpaKEHUS 3a/laHue
4. |24 Merox @ypbe (pa3aeneHus 4 Hom. OIIK-1
[IEPEMEHHBIX ) B OJTHOPOJHBIX U KOHTPOJILHOE
HEOTHOPOTHBIX 3a/1a4ax 3aJlaHue
5. 125 Merox @ypbe mtst mapadonde- 4 Kontpomsras | OIIK-1
CKHX 3a11a4 pabora
6. | 2.6 DunTrYeckue 3aaa4u (pase- 4 Homarmnee OIIK-1
JICHHUE TIEPEMEHHBIX ) KOHTPOIILHOE
3a/laHue
7. 137 ITonmaOME! Jlexkauapa u chepu- 4 Homarmaee OIIK-1
Yeckue (DyHKITUH KOHTPOJIbHOE
3aJlaHue
8. 13.8 Hummaapryeckue GpyHKINN 4 Jomarraee OIIK-1
KOHTPOJIEHOE
3aJlaHue
9. 139 ['unepreomerpuueckue u apyrue 2 Kontponbras | OIIK-1
CrieITUaTbHBIC QYHKIINN pabora
10 | 4.10 JeticTBust ¢ 00001IEHHBIMH 6 JlomarmHee OIIK-1
byHKIISIME KOHTPOJIbHOE
3aJlaHue
11 | 4.11 O0600mennsIe 3amaun Komm n 6 Konrpompaas | OIIK-1
. KpaeBbI€ 337]a9u pabota
12 | 5.12 ABTOMOIENbHEIC 3a1aun, Perie- 4 JomarnrHee OIIK-1
HUE HEITMHEWHBIX ypaBHEHUMA KOHTPOIILHOE
METOJIOM BO3MYIIEHUH U 3aMe- 3a/laHue

HOM NEPEMEHHBIX




4.3.2. Ilepeuenb TeM (BONPOCOB), BLIHOCHUMbIX HA CAMOCTOAAITEJIbHOE U3yUECHHUE
CTYAEHTAMHU B PAMKAaX camocTosTebHOoi padoTsl (CPC)

Ne Tema Bun camocTos- 3anaHue Peko- Komnnue-
HE. TETHLHON paboOThI MEHIY- CTBO 4a-
emas COB
nuTepa-
Typa
1.1 Cocrasne- | Bueaynuropnas, | CocraButh ypaBHeHUs nuddy3un | OCHOB- 10
HUE YpaBHEHUH | pelIeHHe 33/jad | YacTHIl C TNOTJIOUIEHUEM, POXIe- | Hast |
U TOCTaHOBKa HHEM U paciaziom JOTOJI-
TPaHUYIHBIX HUTEIb-
YCJIOBUH Has JIU-
1.2 TlpuBene- | Bueaymutopnad, | [IpuBectu 3amaHHOE ypaBHEHHE C | TE€pary- 5
HUE ypaBHEHUIl | peleHue 3a7a4 | AByMs (TpeMs) NEepeMEHHBIMHM K | pa W3
K  KaHOHHYe- KaHOHMYECKOMY BUIY m.8
CKOMY BUAY
1.3 3amaun Ha | BHeaymutopnas, | HaliTm xapakrepucTtuku [uist 3a- 5
pacmpocTpase- pelleHye 3a1a4 | JaHHBIX YPAaeHEHUH U IOJIyYHuThb
HHUE BOJIH 00LIMiT BUJ pEIICHUN
1.4 Pemenue | Bueaymautopnas, | Pemienue HeoTHOpOAHBIX 3a1ad, 5
CMELIaHBIX 3a- | pELICHUE 3aJa4 | PEAYKUUs HEOXHOPOAHBIX TIpa-
a4 KoJjieOaHuit HAYHBIX YCIIOBHI
1.5 Pemenue | Bueayautopnas, To sxe nmns 3amau mapabosmye- 5
muddyzuon- peleHue 3a1a4 | CKOro BHJA
HBIX 3aJa4
1.6 Pemenne | Bueaymutopnas, | HaxoxmeHne cOOCTBEHHBIX BEK- 5
CTallMOHAPHBIX pelleHre 3a1a4 | TOPOB U COOCTBEHHBIX 3HAYCHHUH
3aga4 3anay Itypma-JInyBusis
1.7 Mynstu- | BHeayautopnas, | Pasnoxenue B psag @Pypee 0o 5
MOJIbHOE  pa3- | pelieHue 3a1ad, | chepuieckuM QyHKIHIM
JoXeHue 1o | pabora Hax pede-
chepuuecKuM paTtom
rapMOHHKaM
1.8 UccnenoBa- | BueaymauropHas, | ACUMITOTHKA ITMJIMHIPHUICCKUX 10
HUE  pa3Nuy- | peuieHue 3a1ad, | QyHKOui. Hunuaapuueckue
HBIX  [WIMH- | pabora Hag pede- | GyHKIMHM MHUMOTO aprymMeHTa
JIPAYECKIX paToM
hyHKIMI
1.9  Oproro- | Bueaynutopnas, | Pemenust ypasnenus Ulpenunre- 10
HaJIbHBIE TIOJIM- | pELICHHuEe 3a1ad, | pa A OCHWUIATOpA U AJS KyJo-
HOMBI pabota Haj pede- | HOBCKOTO IMOTEHIIHANIA
paToM
1.10 Pabora c | Bueaymurtopnas, | JuddepenuupoBanue, WHTErpHU- 10
0000IIIeHHBIMU perieHue 3a1a4 | poBaHue W mpeodpazoBanue Dy-
dyHKIUSIMH pbe 0000IIEeHHBIX (HYHKIUHA
1.11 Knaccuue- | BueaynuropHas, | Haiftu ¢yHnameHntanbHble pee- 9

ckas u 0000-
IIEHHas 3aa4d
Komu

pelieHue 3a1a4,
pabora Haj pede-
parom

HUsl, mocTpouth (yHKIwH ['puHa.
Pemnts kpaeBble 1 3agaun Kom

4.4. Meroauyeckne yKa3aHusl 10 OPraHU3AlMU CAMOCTOATEJIbHOM PadoThHI CTY-

JICHTOB




B pasaciic 432 CTyACHTaM I CaMOCTOATCIIbHOTO er'Iy6J'IeHH01"O HN3YUCHUA NTUCHHUILIUHBI (na-
paIeNbHO C JEKIUSAMH) MpeJlaraloTcs 3aJjaud 10 U3y4aeMbIM pasjienaM U rpaduk X W3ydeHHUs.
Hpez[nonaraeTc;I, 9TO CTYACHT CaMOCTOATCIIbHO U3YYHUT AOMNOJIHHUTCIBHBIC Haparpa(bm 10 HpOfI-
JIEHHON TeMe, MPEJICTABICHHBIE B JUTEPATYpPE W3 II. 5, a 3aT€M PEIINT IPEIIOKECHHBIC 3aJa4H.
OI_ICHKa CaMOCTOSITCIbHOM pa6OTLI CTYACHTOB NPOBOAUTCA B BUJIC IIPUCMaA KOHTPOJIbHBIX Ba,Z[aHI/Iﬁ
u pedepara.

4.5. IlpuMepHasi TeMaTHKAa KypPCOBBIX padoT (IIp0eKTOB) (IPpH HAJIUYHMH)

Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO HAIIMCAHUE KYPCOBBIX paboT (IIPOEKTOB).
V. Y4eOHOo-MeTOoqMYecKOe U MHPOPMALTMOHHOE o0ecnedeHne TUCHUIITIHHBI
a) CIIUCOK JINTEPATYPHbI

OCHOBHAs Tumepamypa

1. Tonosko E. A. YpaBHeHus: MmareMaTu4eckoli Gu3nku. PyKOBOJCTBO K pelIeHHIO 3a/1a4: y4eO.

nocobue: 4. 1 — Upkyrtck : Uzn-Bo UT'Y 2014. 130 c. (buzmat 35073; uh A645063) (48 2Kk3.)

2. T'onoBko E. A. YpaBHeHUsI MaTeMaTHuecKoi (pU3uKU. PyKOBOJCTBO K PENICHHUIO 3a7a4 : yueo.

nocobwue : 4. 2 — Upkytck : U3n-Bo UT'Y 2014. 142 c. (pusmar 35074; up A645064) (48 3K3.)
O00NONHUMENbHAS IUMePamypa

1. Bnagumupor B.C. YpaBHeHHsI MaTeMaTHIECKON QUBHKHU: Y UCOHUK IS
Bysos / B. C. Bnanumupos, B. B. XKapunos. — 2-e u3n., crep. - M. : DUSMATIIUT, 2008. —

400 c. ISBN 5922100114 (46 k3.)

2. Bmagumupos B. C. CoopHuK 33124 110 ypaBHEHUSAM MarteMaTnueckor pusuku / B. C. Bragu-
MupoB [u ap.]; mox pen. B. C. Bnagumuposa. — 4-e¢ u3z., crepeotun. - M.: DUIMATIINUT,
2003. -288 c. ISBN 5-9221-0309-1 (5 3x3.)

3. Maptuncon, Jleonun Kapnosuu. [uddepeHnnanbapie ypaBHEHHUs MaTEMaTHYECKON (PU3UKH
[Tekcr] / JI. K. Mapturcosn, FO. W. Manos. - U3x. 3-e, ucnp. - M. : MI'TY um. H. D. bayma-
Ha, 2006. - 368 c. (8)

0) mepuoANYECKUEC U3TaHUS
- HET
B) CIIMCOK aBTOPCKHUX METOJUYCCKUX Pa3pabOTOK
- HET
r) 0a3bl JaHHBIX, HTHPOPMAITMOHHO-CIIPABOYHBIE M TIOMCKOBBIE CUCTEMBI

http://library.isu.ru/ - Hayunas oubnuorexa UI'Y;
OO0pa3zoBarenbHbIC PeCypChl, JOCTYIHBIE O JIOTUHY M TapOJio, MpeaocTaBisieMbiM Hayu-
HoM O6ubnmorexoit UT'Y:
- https://isu.bibliotech.ru/ - U3 «bubaunoTex»;

- http://e.lanbook.com - DbC «M3naTenbcTBO «JlaHbY;

- http://rucont.ru - ObC «PykoHT» - MexoTpacieBas HaydyHass OMOIHOTEKa, COMEP-
xamasi ouu(ppoOBaHHBIC KHUTH, TIEPUOJMUECKUEC M3IaHUS U OTICIbHBIC CTaThU IO
BCEM OTPACIISIM 3HAHHM, a TAKXKE ayn0-, BUIEO-, MyJIbTUMEIUA COPT U APYroe;

- http://ibooks.ru/ - 3BC «ANOYKC» - HHTEPHET pecypchl B CBOOOIHOM JOCTYIIE;

VI. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUNIUHBI (MOIYJIA)

YyeOHas aymuToOpus )1 MPOBECHUS 3aHATUN. J[71s1 TpoBeACHUS 3aHITHH JICKITMOHHOTO THIIA
B KayecTBE JAEMOHCTPALIMOHHOTO OOOPYIOBaHUS HCHOJB3YyeTcs MesioBas jaocka. HarmsgHocTb


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

obecrieunBaeTcs MyTeM HU300paxeHHs cXeM, quarpamm u (Gopmyi ¢ moMoIpio Mena. Mcemonb3o-
BaHME TI100aTbHON KOMITBIOTEPHOW CETH TMO3BOJIIET O0ECIEYUTh JOCTYIHOCTh VIHTEepHET-pecyp-
COB U peaM30BaTh CAMOCTOSITEIFHYIO pabOTy CTyAeHTOB. Ha JEeKIMsIX MOTYT HCIOJIb30BaThCA
MyJIbTUMEININHBIE CPEACTBA: MPOEKTOP, MEPEHOCHOMN dKpaH, HOYTOyK. Ha dakynpTeTe nmeercs
KOMIIBIOTEPU3UPOBAHHAS ayTUTOPUS, PEAHA3HAUYCHHAS JJI1 CAMOCTOSITEILHOM paboThI, ¢ HEOTpa-
HUYEHHBIM J0CTYNOM B IHTEpHET.

VII. O6pa3oBaTte/ibHbIe TEXHOJIOTHN:

33}13‘-11/1 H3JI0KCHUA W U3YUYCHHA JUCHUINIIMHBI PCATU3YIOTCA B CICAYIOIINUX (bopMax JACATCIIBHO -

CTH:

¢ JICKOHMH, HALCJICHHBIC HAa ITOJYYCHHUC HCO6XOILHMOﬁ I/IH(l)OpMaIII/II/I, N €€ HCIIOJIb30BAaHUC
IIpU PpCUHICHUU MPAKTUYCCKUX 3aa4;
® [MPAKTUYCCKUC 3aHATHA, HAIIPABJIICHHBIC HA AKTHBU3ALIUIO MO3HABaTEILHOMI JACATCIIBHOCTHU
CTYACHTOB U HpI/IO6pCTCHI/I${ HWMH HABBIKOB PCHICHUA IIPAKTUYICCKUX U HpOGJ’ICMHLIX 3ajJa4d,

® KOHCYJIbTalUU —CIKCHCACIBbHO IJI BCCX KCJIAOIHUX CTYACHTOB,

® CaMOCTOATENIbHAS BHEAyAUTOpHas paboTa HampaBieHa HA MPUOOPETECHHE HABBIKOB CaMO-
CTOSITENILHOT'O PELICHHUs 3a1a4 110 TUCLUIIINHE;
® TEKyLM KOHTPOJb 3a IESTEIbHOCTBIO CTYAEHTOB OCYILIECTBISETCS HAa JICKIMOHHBIX U
MPAKTUYECKHUX 3aHATUSAX B X0JI€ CAMOCTOSITENIbHOTO PELICHUS 3a/1a4, B TOM YHUCIIE Y JIOCKH.

VIII. OneHo4yHbIe MATEPHAJIBI I TEKYLEr0 KOHTPOJISI M IPOMEKYTOYHON aTTecTaluu

CDOHH OLCHOYHBIX CPEACTB IMPECACTABJICH B IIPUTOKCHUU.

8.1. O1ieHOYHBIE CPEICTBA JISl BXOJIHOTO KOHTPOJIS: HE TPEOYIOTCS.

8.2. OLleHOYHbIE CPEJCTBA TEKYIIET0 KOHTPOJIS

MaTepI/IaHH AJIA IIPOBEACHH A TCKYLICTO KOHTPOJIA 3HAHHUHI CTYACHTOB

Ne Bun xonTpOs Kontponupyemsie Tembl (pa3aesns) KomnereHnuun, KOMIoHeH-
ThI KOTOPBIX KOHTPOJIHUPY-
10TCS

1 Konrtponbhas padora | Pemenue 3amay maremarndeckoit ¢pusuku | OIIK-1

MeTo10M Dypbe
2 Konrponbhas padora | Mcnonb3oBanue cienuanbHbix Gynkiuit | OIK-1

3 Kontponsnas pabora | [Ilpumenenne 0600mennbx Gyukmmii mis | OITK-1

pelIeHus 331a4 MaTeMaTHYeCcKOl pu3uku

JleMOHCTPALIMOHHBII BAPHAHT KOHTPOJBHOH PadoThI
1. Haiitn penienre HEOTHOPOJHOTO YPABHEHHS M BBISICHUTH YCIOBUE PE30HAHCA!

C HYJICBLIMU HAYAJIbHBIMH U OJHOPOAHBIMU I'PAHUYHBIMU YCJIOBUSMU B o0iactu

2
a’ .
U= Unt d); sin @t

0<x<l!

2. Haiftu ¢yskiuro ['prHa U1sl MOMynpOCTPaHCTBA U MOMYIUIOCKOCTH B Cllydae IMepBoil Kpae-

BOI1 3a/1a4U.

Bonpocsl 1J151 caMOCTOATEIbHON padoThI CTYIEHTOB 10 KypCy

«MeToabl MaTeMaTH4ecKON (pU3MKI»

®dopma 0TUETHOCTH - pedepar.

I.HI/IJ'II/IHI[pI/ILIGCKI/IG q)YHKHI/II/I, HUX aCUMIITOTUKA IPpHU MAJIbIX U OOJBIINX 3HAYECHUIX aApryMcCH-



Ta. YpaBHeHus beccens, moguduuuposanoe ypaBHeHue beccens. Hopma u Hynu nunmuHapuye-
CKUX (PYHKIIHH.

2.YpaBuenue Jlexxanapa. IlonmuHoMmbl Jlexxanapa, BTOpoe JMHEMHO-HE3aBUCUMOE DPEILIEHUE
ypaBHeHus Jlexxanapa. [lpousBoasimas ¢yHKIUs, MyJIbTUIIONbHOE pasfiokeHune. Hopma nmonuHo-
MOB Jlexanapa.

3. Ilpucoequuénnnie noauHomel Jlexxanapa, ux Hopma. Chepuueckue dpynkuun. CoOCTBEH-
HbIC KosieOaHus chepshl.

4.Cohepuueckue ¢yHKIMM U NoiauHOMBI Jlareppa. Pa3genenue nepemMeHHBbIX B ypaBHEHUU
[Ipenunrepa ans atoMa Bogopoaa. OpTOroHaabHOCTh M HOpMa IOJIMHOMOB Jlareppa.

5. 3apgava Komm 111 BOJIHOBOTO ypaBHeHUs. PyHIAMEHTAIBHOE PEUIEHUE BOJIHOBOIO OmNepa-
topa (n= 1, 2, 3). ®opmynsl Hanambepa, [Tyaccona u Kupxroda.

6. 3amaya Komm 11 ypaBHEHUS TEIIONPOBOAHOCTU. DyHIAMEHTAIBHOE PEIICHUE onepaTopa
TeronpoBoAHocTy. Ternoson noreHuuan. @opmyna Ilyaccona.

7. Meton pazaenenus nepemeHHbIx. CBenenue k 3aaade lltypma- Jlmysmmisa. CoiicTBa co0-
CTBEHHBIX (DyHKIMI 1 coOCTBeHHBIX 3HaueHu# 3agaun L.-JI.. Teopema CrekioBa 0 pa3ioKuMO-
ctu B psaa Dypse.

8. 3apmaun [{upuxne u Helimana. @ynkuus ['puna nng 3apaun Qupuxiie, e€ cBoiictsa. Peme-
HUE KpaeBoi 3a1auu ¢ momombio ¢pyHknuu ['puna. @opmyna I[lyaccona.

9.HenuneliHble ypaBHEHUS M CHUCTEMBl YpaBHEHMi, JMHeapus3anus. Meroa BO3MYILIEHUI.
[Tpumep: Crucrema ypaBHEHUN THAPOAMHAMUKH HJI€ATIbHOM KUJIKOCTH.

10. MeTtox xapakTepucTHK. XapaKTepuCTUUECKe HanpaBieHus AuddepeHnaibHbIX onepaTo-
poB. Pemienus 3aga4 METOAOM XapaKTEPUCTHK.

8.3. OI.IeHOLIHLIe cpeacTtBa AJisd HpOMe)KYTOqHOﬁ aTTeCTalnnunu
d)opMa IPOBCACHUA HpOMe)KYTO‘-IHOI\/’I aTTCCTallu — 3K3aMCH.

IIpuMepHBIii NepeyeHb BOMPOCOB U 32IaHUM K IK3aMeHY

1. OcHOBHBIE TTOHATHS O METO1ax MaTeMaTtndeckor pusuku (M®D). MaTemaTudyeckue Moaeu Gpu-
3HYECKUX OOHEKTOB.

2. YpaBHeHus MareMatnueckon ¢usuku. JuddepeHnmanbabie ypaBHEHUS B YaCTHBIX MPOU3BO/I-
HBIX. OCHOBHBIE IOHATHS U orpeesneHusi. OCHOBHBIE THIIBI YPaBHEHUI MaTeMaTHYeCKON (PU3HUKH.
KoppekTHocTh mocTaHoBOK 3a/1a4 M.

3. BeiBoa BosHOBOTO ypaBHEHHs (YpaBHEHUS KoyeOaHMW CTpyHBI). Bua ypaBHeHus koneOaHu
MEMOpaHbI.

4. Pemienue ypaBHeHUs KojieOaHMid CTpyHbI MeTo10M Dyphe.

5. BbeIBOA ypaBHEHMsS pacnpOCTpaHEHUsl TEIUIOThI B CTEpXKHE. YPaBHEHHE TEIIONPOBOJHOCTH.
Kpaeas 3amaya. PacipocTpanenue TEIoTsl B IPOCTPAHCTBE.

6. Pelienne 3ajaum TEMIONPOBOJHOCTH B HEOTPAHUUYEHHOM CTepkHE MeTosioM DPypbe. MHTETrpan
Ilyaccona.

7. PactipocTpaHeHHUsI TEIUIOTHI B OTPAaHUYEHHOM CTEPIKHE.

8. Ypasuenue Jlamaca. CtanyoHapHOE paclpeieseHle TeMIIEpaTypbl B OTHOPOAHOM Teie. Turbl
KpaeBbIX 3a/a4.

9. Pemenune 3anaum Jupuxie st Konblia. YpaBHeHue Jlamnaca B LMIMHAPUYECKOW CHCTEME
KOOp/IMHAT.

10. Pemienne 3anaun Aupuxie ans kpyra. Marerpan Ilyaccona B nosspHoi cuctemMe KOOpAHUHAT.
11. Pemenne nepBoi KpaeBoMl 3ajlayv sl YPaBHEHUS TETUIONPOBOJHOCTA METOJIOM KOHEUHBIX
pa3HOCTEH.

12. Knaccuduxkanus ypasaeHuit M® (o1HOpOIHBIC, HEOHOPOAHBIC, THHEHHBIN. KBa3UIMHEIHBIC,
HOPSAZIOK YPABHEHMUS).

13. Pemenue nuueliHoro nuddepeHImaib-HOr0 ypaBHEHHUS MIEPBOTO MOPSIKAa B YACTHBIX MPOM3-



BOHBIX. COOTBETCTBYIOLIEE YPABHEHHUE.

14. [lpuBenenue nuddepeHnanbHOrO ypaBHEHHsI BTOPOTO MOpsJIKa K KaHOHMYECKOMY BHUY.
YpaBHEHHE XapaAKTEPUCTHK.

15. Cnenuanpabie GYHKIMHM U 3aJa49d, MPUBOJANINE K CIIENUATbHBIM QyHKIusaM. ['amma-yHK-
usl.

16. Humuaapuueckue ¢pyakunn. YpaBaeHue beccens. @ynknust beccenst mepBoro pojaa HyJIeBOTO
nopsizka. YpasHeHue beccens u ero obmiee pemenne. @yHkuus beccenst BTOporo poja HyJ1€BOro
MOPSIAKA.

17. Chepuueckue dynkiun. [Tomuaomsr Jlexxanapa. CoiicTBa moauHOMOB JlexaHnapa.

18. IlpousBoasimas ¢pynkuus. Oynkuus Jlexxanapa sroporo pona. [IpucoenuHeHHbIE TOTUHOMBI
Jlexxannpa. OpTOroHanbHOCTb CHEPUIECKUX PYHKIUH.

19. OcHoBHbIe 1 00001IeHHbIE QyHKIMU. [JuddepeHrpoBanie 06001IeHHBIX QYHKIUH.

20. dypre-npeoOpa3oBaHme, IPSIMOE IPOU3BEICHUE U CBEPTKA 000OIIEHHBIX (PYHKITHIA.

21. ®ynaameHTandbHble pemeHus audQepeHuanbHbIX 0NepaTopoB.

22. Vcnonp3oBaHue 0000IIEHHBIX (PYHKIUHI TPH peLIeHUH 3a7a4 MaTeMaTHYecKon (pU3UKH.

23. HenuHeliHble ypaBHEHUSI MaTeMaTUYECKON (PU3UKHU, TMHEeapu3aus. MeTo1 BO3MYIICHUH.

24. Pa3nu4Hble METO/Ibl TIOMCKA PEIICHUI HeTMHEHHBIX 33a/1a4 MaTeMaTHUECKO (PU3HKH.

Ilpumep mecmosvix 3a0anuii Ons RPOGEPKU CHOPMUPOSANHOCHU KOMREMEHYUIl, YKA3AHHBIX Gbluie

n3:

1|BemecTBeHHas 1 MHUMas 9aCcTH aHAJIUTHYECCKOU 1) Jlamaca
(YHKINN KOMIIEKCHOTO NMEPEMEHHOT0 Z=X+1y 2) Ilyaccona
YIAOBJIETBOPSIOT YPABHEHUIO 3) Wpenunrepa
2|KpaeBas 3agaua, B paMKax KOTOpoil Ha rpanune 06- | 1) dupuxie
nactu GUKCUpyeTCs Tpou3BOAHAS UCKOMOU ¢yHKImH |2) Helimana
10 HOpMaJIy, SIBJIAETCS 3aJauei 3) Po6oHa

1) anaunTHYECKOro
2) napaboin4ecKoro
3) runep601MYECcKOro

3| BosmHOBOE ypaBHEHHE SIBIISIETCS] YPABHEHHEM B 4aCT-
HBIX TIPOU3BOAHBIX CIEAYIOLIETO THUIIA:

4 |Pe3ynbTaToM JieiicTBUA TMHEHHOTO AuddepeHnnans-

HOTO opriepaTopa Ha (pyHAaMEeHTaIbHOE PELIeHHUE SIB-
nsiercs

1) nenpra-pynkuus Aupaxa
2) ¢hynkuus XeBucaiaa
3) npousBoaHas AenbTa-(QyHKIIMN

PazpaboTunkm:

NS JOIIEHT Kadeapsl TEOPEeTUIECKON (hU3UKHU A.D. Pacternn

IIporpamma cocrtaBiieHa B cooTBeTcTBHH ¢ TpeboBanusmMu @I'OC BO mo HanpaBieHHUIO MO/I-
rotoBku 03.03.02 dusuxka.
[TporpamMma paccMoTpeHa Ha 3aceiaHnu Kadeapbl TeopeTHuecKor GU3NKH

«24» mapra 2025 1.
ITporoxos Neb

—~ ./

3as. kadenpoii C.B. Jlos1ioB
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Hacrosimmasi mporpamMa He MoOXeT ObITh BOCIPOU3BeleHa HH B Kakoil d¢opme 0e3
NpeJBapUTEeJIbHOI0 NMCHMEHHOI0 pa3pelieHus kKadeapbl-pa3padoTynKa NporpaMmabl.



