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I. Heau 1 3a7a4i JTUCHUAININHBI

[ensiMu OCBOEHMSI TUCUUIUIMHBI SIBISIFOTCS (POPMUPOBAHUE MPEJCTABICHUN O TEOPETUYECKUX
OCHOBaX METOJIOB MaTeMaTU4eCKON (PU3MKU; O3HAKOMJICHHE ¢ 00JacThiO MPUMEHEHHs M COBpe-
MEHHBIMU JOCTHXXCHUSIMU MaTeMaTHIeCKOHN (1)I/ISI/IKI/I, Pa3BUTHEC MPAKTUYCCKUX HABBIKOB IIO CO-
CTaBJICHUIO MAaTEMAaTUYECKUX MOJEIeH MPOCTeHIINX (PU3NUECKUX CUCTEM, perieHuto auddepen-
LHAAJBHBIX U HHTETPAJIBHBIX YPABHEHHI.

I1. Mecto qucuuninnsl B crpykrype OIIOIT

Huctunnuaa «MeToapl MaTeMaTUYeCKON (PU3UKW SBISICTCS 00S3aTENBbHON Il M3YyYEeHHsI T10
naHHOMY mpoduito. M3ydyeHue Kypca mpenrnojiaraeT HaJlM4yhe IOJYyYEHHBIX Ha IpelblayleM
YpOBHE 00pa30BaHUsI OCHOBHBIX 3HAHWUW, YMEHHH 10 TUCHMIUIMHAM «MaTeMaTHYeCKUN aHAIU3y,
«JIuneiinas anrebpa», «Auddepenunanbupie ypaBHeHUs», « TeopeTudyeckas MexaHukay. Juciu-
winHa «JIMHelHble M HeJMHEWHble ypaBHEHHsI (U3UKI» IPEACTaBIseT COOOM TEOpPETUYECKYIO
OCHOBY JJIsi TIOCIEIYIOLIMX pa3lesioB Kypca TeopeTuuyeckod ¢usuku «KBaHTOBast Teopusi»,
«ONEeKTPOIUHAMUKAY.
I11. TpeGoBanus K pe3yabTaTaM O0CBOCHUS TMCHHUILINHBI

Hepeqeﬂb IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leﬂlflﬂ o TMCHMIIJIMHE , COOTHECCHHbIX C HHAH-

KaTopaMu 10CTHKCHUSA KOMIIeTeHIInii

Komnerennus OIIK-1: CnocobGeH mpuMeHsATh 0a30Bble 3HAHHWS B 00JacTH (HU3HKO-
MaTeMaTHYeCKUX U (W) €CTECTBEHHBIX HayK B cepe cBoeil mpodec-
CHUOHAJILHOU AESITeNbHOCTU

HMunukaropel koMneTeH- | UJIK o 1.1
[Ipumensietr ¢pusnko-MaTeMaTHUeCKUid anmapat B cdepe cBoeid mpodec-

102031 -
CHOHAJIBHOU ACATCIIBHOCTHU HpI/IHHI/IHI)I

PesynbTarel 00yueHus 3Haem: MeTOBI MATEMaTHYECKOM (DM3UKH, OCHOBHBIC MOHSITHSI MaTeMaTHYe-
CKOW (hM3UKH; MaTEMAaTUYECKUE MOJEITH MPOCTEHIINX CUCTEM M MPOIIECCOB B
€CTECTBO3HAHHH.

Ymeem: nposectn MareMaTHYECKYIO KIaCCH(HUKAINIO YPABHEHHUIA MaTeMaTH-
YeCKON (U3HUKH.

Bnaoeem: cnocobamu penienusi KpaeBbIX 3aa4 MaTEMATHYECKON (HM3HKH, B
0COOEHHOCTH METOJI pa3eCHUs] IEPEMEHHBIX, OTMIBITOM HCIIOIL30BAHUS MaTe-
MaTHYECKON CHUMBOJIMKH; CIIOCOOAMH IPHBEJCHUS YpaBHEHHWH Maremaruye-
CKOM (hU3WKKM K KaHOHMYECKOMY BHJY; OIBITOM HCIIOJIb30BAHUS MOJECICH C
Y4ETOM UX MEePApXUYHOU CTPYKTYPhI H OIICHKON MPE/IEIOB TPUMEHUMOCTH T10-
JYYCHHBIX PE3YJIbTATOB.

IV. Conep:kanue u CTPYKTYpa JTUCUMIIIMHBI (MOXYJIs1)

O0BEM IUCIHUINIMHEI COCTABIISIET 6 3a4eTHBIX equHuIl, 216 yacos, B ToM uyucie 111 gacos
KOHTaKTHOU paOOTHI.

3aHATHS TIPOBOISATCS TOJIBKO B OYHOUM (popme 0OydeHHs] ¢ MPUMEHEHHUEM JIUCTAaHIMOHHOTO
KOHTPOJISI CaMOCTOSTEIBbHON paboThl cTyaeHToB dyepe3 DMOC dakynbpTeTa. IIESKTPOHHOU M M-
CTaHLMOHHOM (hopM 00yUeHHUs HE MpelyCMaTPUBACTCS.

Ha npaktuueckyto noarotoBky otBoautcs 50 ay IMTOPHBIX YacoB.

@opMa MPOMEKYTOUHON aTTECTALMU: SK3aMEH.



4.1. Coaep:kanne TUCHHUILNIMHBI, CTPYKTYPHMPOBaHHOE 110 TeMaM, ¢ YKa3aHHEM BH-
JA0B Y4eOHBIX 3aHATHI M OTBEICHHOI0 HA HUX KOJIMYeCTBA aKaJeMHYeCKNX YaCOB

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

o | men | e | er | HHX | BKJIIOYAs CAMOCTOSTEIBHYIO paboTy 00yJaromuXcs , IPakTUye- | MIEr0 KOHTPOIIS
aMc- | M | O | mpak- CKYIO OJTOTOBKY U TPYJOEMKOCTb yCIIeBAaEMOCTH;
ou- | € | 4a | TH4e- (B vacax) ®dopma npome-
- | C co | ckad JKYTOUHOH at-

KonTtaktHas paboTa mpemnonaBarens ¢ o0y4aromu- | CaMmocTos-
HBI/ T B oJI- TeCTaIHA
MHCSI TeJbHAs
TEeMBI | P ro- (no ceme-
pabota
TOBKa Jlexuun Cemunapckue | Koncyspranun cmpam)
00y- /paKkTHYecKre
4aro- /maboparopHbie
IIUX- 3QHATHSI
cs
1 1-12 |5 216 |50 50 50 1 79 [TpakTuue-
CKOC 3ajJa-
HUE; dK3aMe-
HallMOHHBIC
OUIeTHI
Hroro: 216 |50 50 50 1 79
4.2. Ilnan BHeayJUTOPHOH CAMOCTOAATEJILHOM PadoThl 00yHAKOIIUXCH MO JUCHH-
INJINHE
Cemectp HazBanue CamocTostenbHas pabota oOyuaronuxces | OneHouHoe | YueOHO-
asacia, TC- CpE€aACTBO METOANYC-
pasiicia, Bun  camo-|Cpoku  BbI-| Tpymo- pea A 5
MB!I CTOSITEILHOM | ITOJTHECHHS €MKCTb CKoe obecre-
YCHUC CaMO-
paboThI (gac.) z
CTOSITEJILHOU
paboThI
Tema 1-12  |3ananue B Bu- | [locne mpoii- 79 HemoHcTpa- | Mcrounukn 3
€ 3aJa4u JCHHBIX TCM IIUS. TOTOBBIX | OCHOBHOM U J10-
pelIeHui MTOJTHUTENBHOMN

JUTEPATyphl 110
TeMe INpaKThuye-
CKUX 3aHSTHM;
O6pazoBaresns-
pecypcsl,
JIO-CTYITHBIE IO

HBIC

JIOTUHY W TIapo-
JIF0, TPEIOCTAaB-
nsemplM  Hayu-
HOW OubaHoTE-
kout UI'Y.

4.3. Conepxxkanue y4eOHOIro MmaTepuasa

Coneprxanue pa3aeoB M TeM TUCHUTIHHBI




Paznen 1

Tema 1. Pusnueckue 3a/1a4u, NPUBOAIINE K YPDABHEHUSAM B YaCTHBIX MPOU3BOIHBIX.

YpaBHEHHE MaJbIX MONEPEYHBIX KOJIeOaHUH CTPYHbI. Y paBHEHHUE NMPOJIOIbHBIX KoJIeOaHUH cTyIe-
HEW U CTpyH. DHeprus Kojebanuii ctpyHsl. [lonepeunsie koebanrs MeMOpaHbl. Y paBHEHHS TSI
HaNPsKEHHOCTH JIEKTPUYECKOT0 U MAarHUTHOTO MOJISI B BaKyyMe. [ paHMYHBIE U HaYaJIbHbBIE YCIIO-
Bus. Pegykuus obuieit 3agaun. [loctaHoBKa KpaeBbIX 3a4a4 AJIs CIIy4asi MHOTUX TIEpEMEHHBIX.
Tema 2. Knaccudukanus ypaBHeHUH B 4aCTHBIX NMPOU3BOAHBIX BTOporo mopsaka./uddepeniu-
albHbIC YPaBHEHHUS C JIByMsl HE3aBHUCHUMBIMHU NepeMeHHbIMU. KaHoHMueckrue Gpopmbl ypaBHEHHH
rUnepOoINYecKOro, MapadoIMYecKoro U duMnTHIeckoro tuna. Knaccupukanus ypaBHeHui 2-ro
MOpsAJIKa CO MHOI'MMM HE3aBUCUMBIMM TepeMeHHbIMU. KaHoHnueckue (Gopmbl ypaBHEHMI C 1MO-
CTOSIHHBIMHU KO3 (UIIEHTaMH.

Paszpnen 2

Tema 3. YpaBHeHUs runepOOINYECcKOro Tuna (MeToIbl peIeHus ).

Merton pacnipoctpassronuxcst BojH. @opmyna Jlanmambepa. @usndeckas uatepnperanus. Heox-
HOPOJHOE YpaBHEHHE. Y CTOMYMBOCTSD pelleHus. llomyorpanndyennas mpsmas 1 METOJ IIPOJOIIKE -
HHI.

Tema 4. Merton pa3zieneHus NepeMEHHBIX. YpaBHEHHUE CBOOOJTHBIX KojebaHuil cTpyHbl. MHTEp-
nperauus pemenus. Heonnopoansie ypaBHenus. O0mas nepBas kpaesas 3anada. Kpaessle 3aa-
YH CO CTAlIMOHAPHBIMH HEOTHOPOAHOCTIMU. OOI1as cxeMa MeTo/1a pa3IesieHus! TePEeMEHHBIX.
Tema 5. YpaBHeHus napaOoJu4ecKoro Tuna.

[IpocTeiimue 3a1aun, NPUBOASAIINE K ypaBHEHUAM Mapabosanyeckoro Tuna. [locTaHoBKa KpaeBbIX
3a1a4. JImHelHasa 3ajmaya 0 pacIpoCTpaHEHUH Teruia. PacmpocTpaHeHue Teruia B MPOCTPAHCTBE.
[TocraHoBKa KpaeBbIX 3a1a4. DyHKIUSA HCTOUYHUKA JUIs ypaBHEHUs rapabonauueckoro tuna. Heon-
HOPOJHOE YpaBHEHHE TEIUIONPOBOAHOCTU. KpaeBble 3amaun Uil MOJYOrPAaHUYEHHOW MPSMOM.
PacnpocTpanenue Temia B OrpaHUYE€HHOM CTEPIKHE.

Tema 6. YpaBHEHHS JUIMOTUYECKOTO TUNA.

3anaum, npuBojadummMe K ypaBHeHuio Jlamnaca. IloctanoBka kpaeBbIx 3agad. @opmyisl I'puna.
OcHoBHbIE CBOHCTBa rapMoHumdeckux ¢yHKIUi. PerieHue kpaeBbIx 3a1ad MeToIOM (DyHKUUN
I'puna. CoiictBo cummeTpun ¢pyHkuuu I'puna. OcobenHocT! QyHKUIMHU ['prHa 17151 IByXMEPHOTO
U TpexMmepHoro ciydas. @usnyeckas uHTepnperanus Gpynkunu ['puna. Meron snekTpocratuye-
CKUX M300pakeHuil. OyHKIMSA UCTOYHHKA /ISl TIOTYIPOCTPAHCTBA, MOJTYIUIOCKOCTH, JUIs cpephl U
KpyTa.

Pa3nen 3

Tema 7. Chepuueckue GyHKIUU

Honunowmel Jlexxanzapa. [IpousBoasimas GyHkuus U noiauHomsl Jlexanapa. PexkyppenTtHsie Gop-
Myibl. YpaBHeHue Jlexxanapa. OpToroHaibHOCTh MOAMHOMOB Jlexxanapa. Hopma nonmmuaomoB Jle-
xanapa. Hynmu nonmunomoB Jlexanapa. Ilpucoenunennsie ¢pynkuuu Jlexanapa. Hopma mpuco-
enuueHnbIx Gynknui. ChepruuecKre rapMOHUKH Kak cOOCTBEHHBIE GyHKIMK oneparopos L2 u L,
OpOUTAILHOTO YTI0BOr0 MOMHETa. OpPTOrOHAILHOCTH CUCTEMBI C(PepHUECKUX TAPMOHUK.

Tema 8. Tlonunomer Dpmurta. Juddepennmansuas popmyna. Pexyppentasie dhopmynsl. Hopma
NOJMHOMOB Dpmuta. IIpuMeHeHne MOMMHOMOB DpMHUTa Il OMUCAHUS COOCTBEHHBIX (YHKIIMN
FapMOHHYECKOT0 OCHUIUIATOPA.

Tema 9. Ilonunoms! Jlareppa. Auddepenunansuas Gopmyna. PexkyppentHsie popmybl. YpaBHe-
Hue Jlareppa. OpToroHanbHOCTh U HOpMa nosmHOMOB Jlareppa. O6o0uieHHbIe ToauHOMBI Jlarep-
pa. Ilpumenenue nonuHomoB Jlareppa Juist onucaHus paauaibHON 4acTH COOCTBEHHBIX (DYHKIIHIMA
CBSI3aHHBIX COCTOSIHUN BOJIOPOAOIOI00HOT0 aToMa.

Tema 10. Hununapuyeckue GYHKINU.

O61ee ypaBHeHHE Teopur cneruanbHbiX GyHKuil. [loBegeHune pemeHnii B OKpECTHOCTH X = a,
k(a)=0. [TocranoBka kpaeBbIX 3aj1ad. Llumuaapuueckue ¢pyHkuuu. YpaBHenue beccens. Crenen-
Hele paasl. Oyukiumu beccens 1-ro poga ©-ro nopsika. Pekyppentasie Gopmyisl. @yHKIMHI HO-




JYLEJOro MOopsaKa. ACHUMITOMHYECKHN TOPSAAOK HWIHHIApHYeckux QyHknwii. KpaeBbie 3amaun
s YpaBHenus beccena. @ynkuun Xankens u Helimana.
Pasznen 4
Tema 11. O000mEHHBIE PYHKIIUH.

OcHoBHBIE M 00001IeHHbIE (PyHKIMH, AeicTBUS ¢ HUMH. uddepennupoBanre 0000IMIEHHBIX
¢byuknuii. UHTerpanbubie npeoOpa3zoBaHus 0000mIeHHbIX (yHKUMN. Onepanusi CBEpTKH U €€
OCHOBHBIE cBOiicTBa. DyHIaMEHTaIbHbIE PEIICHUS OCHOBHBIX JU(PepeHIINaTbHBIX ONIEPATOPOB.
Tema 12. @yHnaMeHTaIbHBIC PEIICHUs IMHEWHBIX AUPGPEHIINaTbHBIX ONEPATOPOB.

[MocTpoenne GpyHIaMEHTATBHBIX PEIICHUN BOJTHOBOTO OIEpaTopa, ornepaTopa TeIIONPOBOTHOCTH
u oneparopa Jlamnaca. Kinaccuueckas n o6o6menHas 3agaun Komm. Pemmenne kpaeBbix 3amad.

4.3.1. IlepeyeHb ceMUHAPCKHX, NIPAKTHYECKUX 3aHATHH U J1A00PAaTOPHBIX padoT

Ne | Ne pazgena HaumMeHoBaHne ceMHHApOB, Tpynoewm- OrneHouHbIe dopmupyemebie
/ Y TEMBI MPAKTHYECKUX U JIA0OPATOPHBIX KOCTh cpencTsa KOMTIETEHIINU
I | JIACIUTLIH- pabor (dacen)
HBI (MOJY-
JI5T)
1 2 3 4 5 6
1. | 1.1 CocrapieHrue MaTeMaTHICCKOU 4 Jom. OIIK-1
MOJIET U 3a/1a4u JJis pruzude- KOHTPOJIBHOE
CKOTO SIBJICHUS 3aJlaHue
2. 1.2 [IpuBenenue ypaBHEHUH K KaHO- 4 Hom. OIIK-1
HUYECKOMY BHITY KOHTPOIIFHOE
3aJaHue
3.123 Pemrenue runepbonudyeckux 3a- 4 Hom. OIIK-1
Jlad METOJJaMH XapaKTePUCTUK U KOHTPOIILHOE
OTpa)KEeHUS 3a/1aHue
4. |24 Metox @ypbe (pa3aeneHus 4 Hom. OIIK-1
IIEPEMEHHBIX ) B OJTHOPOIHBIX U KOHTPOJIBHOE
HEOTHOPOTHBIX 3a/1a4ax 3a/laHue
5. 125 Merox @ypbe mtst mapadoude- 4 Kontpomenas | OIIK-1
CKHUX 3a/1a4 pabota
6. | 2.6 OnunTudeckue 3aaauu (pasje- 4 Homarnee OIIK-1
JICHHUE TIEPEMEHHBIX ) KOHTPOIILHOE
3a/1aHue
7. 137 [Tonuuoms! Jlexxanapa u chepu- 4 Homainee OIIK-1
yeckue (QyHKITUH KOHTPOJIbHOE
3a/1aHue
8. 13.8 Hunuaapuyeckue QyHKIAN 4 Jomarraee OIIK-1
KOHTPOJIBHOE
3aJlaHue
9. 139 ['unepreomerpuueckue u 1pyrue 2 Kontponsnas | OIIK-1
CrienuaabHbIe QYHKIAH pabora
10 | 4.10 JeticTBus ¢ 00001IEHHBIMH 6 JomarmHee OIIK-1
hyHKIMSAME KOHTPOJIbHOE
3a/laHue
11 | 4.11 O0600mennsIe 3amaun Komm n 6 Konrpompaas | OIIK-1
. KpaeBbI€ 337]a9n pabota
12 | 5.12 ABTOMOIENLHBIE 3aa4uH, Periie- 4 JomarnrHee OIIK-1
HUE HEJTMHEHHBIX ypaBHEHHMA KOHTPOJIBHOE
METOJIOM BO3MYIIIEHUH U 3aMe- 3a/1aHue

HOM NEPEMEHHBIX




4.3.2. Ilepeuenb TeM (BONPOCOB), BLIHOCHMbIX HA CAMOCTOAATEJIbHOE U3yUEeHHUE
CTYAEHTAMHU B paMKax camocTosaTebHoi padorsl (CPC)

Ne Tema Bun camocTos- 3ananue Peko- Komnnue-
HEI. TeJIbHON paboThI MEHITY- CTBO Ya-
emas COB
nuTepa-
Typa
1.1 Cocrasne- | Bueaynuropnas, | CocraButh ypaBHeHus auddysun | OcHOB- 10
HUE YpaBHEHUH | peLIeHHE 3a/jad | YacTHIl C TNOTJIOUIEHUEM, POXIe- | Has |
U TOCTaHOBKA HHUEM U paciagiom JIOTOJI-
TPaHUYHBIX HUTEIb-
YCJIOBUU Has JIu-
1.2 Ilpusene- | Bueaymutopnas, | [IpuBecTu 3amaHHOE ypaBHEHHE C | TEpary- 5
HUE ypaBHEHUI | pelleHue 3a7a4 | AByMsS (TpeMs) NEepeMEHHbIMH K | pa W3
K  KaHOHHYe- KaHOHMYECKOMY BUAY m.8
CKOMY BUAY
1.3 3amaun Ha | BHeaymutopnas, | Halitm xapakrepucTtuku Ui 3a- 5
pacmpocTpase- pelleHye 3a1a4 | JaHHBIX YPAacHEHUH U IOJIyYUTh
HHUE BOJIH 0O0ILIMiT BUJT pEIICHUN
1.4 Pemenue | Bueaynutopnas, | PemieHue HeoTHOpOAHBIX 3a1ad, 5
CMELIaHBIX 3a- | pELICHHUE 3aa4 | PEAyKUUs. HEOXHOPOAHBIX Ipa-
a4 KoJjieOaHmit HAYHBIX YCIIOBUI
1.5 Pemenue | Bueayautopnas, To ke nmns 3amau mapabosuue- 5
muddysuon- peleHue 3a1a4 | CKOro BHJa
HBIX 3aJa4
1.6 Pemenue | BreaymurtopHas, | HaxoxxaeHne cOOCTBEHHBIX BEK- 5
CTallMOHApHBIX pellleHre 3a1a4 | TOPOB U COOCTBEHHBIX 3HAYCHUH
3aga4 3agay typma-JInyBusis
1.7 Mynstu- | BHeayautopnas, | Pasnoxenue B psg Pypee 10 5
MOJIHOE ~ pa3- | pelleHue 3a1ad, | chepuieckuM QyHKIHIM
JoXeHue 1o | pabora Han pede-
cepuuecKum paTtom
rapMOHHKaM
1.8 UccnenoBa- | BueayautopHas, | ACHUMIOTOTHKA IWUIMHIPHYECKIX 10
HUE  pa3Nuy- | peuleHue 3a1ad, | QyHKOuH. Hunuaapuueckue
HBIX  [MIMH- | pabora Hag pede- | GyHKIMHM MHUMOIO apryMeHTa
JIPUYECKIX paTom
hyHKIMI
1.9  Oproro- | Breaynutopnas, | Pemenust ypasnenus Llpenunre- 10
HaJIbHBIE TIOJIM- | pELICHHUEe 3aJad, | pa A OCUWUIATOpA U AJIs KyJo-
HOMBI pabota Haj pede- | HOBCKOTO MOTESHITHAIA
paToM
1.10 Pabora c | Bueaymurtopnas, | JuddepenuupoBanue, WHTETpH- 10
0000IICHHBIMHU perieHwne 3a1ad | poBaHue W mpeodpazoBanne Dy-
dyHKUUSIME pbe 00001IEeHHBIX (HYHKIUH
1.11 Knaccuue- | BueaynuropHas, | Haiitu gyHmameHTanbHble pere- 9

ckas u 0000-
IIEHHAas 3a1a4d
Komu

pelieHue 3a1a4,
pabora Haj pede-
paTom

HUs, TOCTpouTh GyHKImMH ['puHa.
Pemnts xpaeBbie U 3agaun Komm

4.4. Meroau4yeckne yKa3aHusl 10 OPraHU3alMU CaAMOCTOATEJIbHOH paldoThI CTy-

JICHTOB




B pasaciic 432 CTyACHTaM IJId CaMOCTOATCIIbHOTO er'Iy'6J'ICHH01" 0 U3YYUYCHUSA NTUCHHUIIIUHBI (na-
paIeNbHO ¢ JEKIUSAMU) MpeUIaraloTcs 3aJaui 10 U3y4aeMbIM pasjiesiaM U rpaduk UX U3ydeHHs.
HpeanonaraeTc;I, 4TO CTYACHT CaAMOCTOATCIIbHO U3YYHUT HONOJIHHUTCIBHBIC Haparpaq)m 10 HpOﬁ-
JICHHON TeMe, NPEJICTABICHHBIE B JUTEPATYpe M3 II. 5, a 3aTeM PELIUT IPEAJIOKEHHBIE 3a]1auu.
OI_IGHKa CaMOCTOSITEIbHOM pa6OTLI CTYACHTOB NPOBOAUTCA B BUJIC IIPUCMaA KOHTPOJIbHBIX Ba,Z[aHI/Iﬁ
u pedepara.

4.5. IlpuMepHas TeMaTHKAa KyPCOBBIX pa0doT (IIP0eKTOB) (IpH HAJITUYHMH)

Y4eOHBIM IJIAaHOM HE PEAYCMOTPEHO HAITMCAHNE KYPCOBBIX paboT (IIPOEKTOB).
V. Y4eOHo-MeTOoqMYecKOe U MHPOPMALTMOHHOE o0ecTedeHne T CHUTITHHBI
a) CIIUCOK JIUTEePATyPhI

OCHOBHAs Tumepamypa

1. TonoBko E. A. YpaBHeHus: MmareMaTu4eckori Gu3nuku. PyKoBOJCTBO K pelIeHHIO 3a/1a4: y4eO.

nocobue: 4. 1 — Upkytck : Uzn-Bo UT'Y 2014. 130 c. (puzmat 35073; up A645063) (48 23k3.)

2. T'onoBko E. A. YpaBHeHUsI MaTeMaTHueCKO# (U3HKH. PyKOBOJCTBO K pEIICHHUIO 3a1a4 : y4eo.

nocobwue : 4. 2 — Upkytck : U3n-Bo UT'Y 2014. 142 c. (pusmar 35074; up A645064) (48 3k3.)
O00NOHUMENbHAS IUMepamypa

1. Bnagumupor B.C. YpaBHeHHsI MaTeMaTHYECKON QUBHKHU: Y UCOHUK IS
Bysos / B. C. Bnagumupos, B. B. XKapunos. — 2-e uzn., crep. - M. : DUSMATIIUT, 2008. —

400 c. ISBN 5922100114 (46 5k3.)

2. Bmagumupos B. C. CoopHuK 33124 110 ypaBHEHUSIM MateMaTnueckor pusuku / B. C. Bnagu-
MupoB [u ap.]; mox pea. B. C. Bnagumuposa. — 4-e¢ uzz., crepeotun. - M.: DUIMATIINUT,
2003. -288 c. ISBN 5-9221-0309-1 (5 3k3.)

3. Maptuncon, Jleonun Kapnosuu. [{uddepennnanbapie ypaBHEHUS MaTeMaTHYECKON (PU3MKH
[Teker] / JI. K. Mapturcosn, FO. 1. Manos. - U3x. 3-e, ucnp. - M. : MI'TY um. H. D. bayma-
Ha, 2006. - 368 c. (8)

0) mepuoaNYECKUE U3TaHUS
- HET
B) CIIMCOK aBTOPCKHUX METOJUYECKUX Pa3pabOTOK
- HET
r) 0a3bl JaHHBIX, THPOPMAITMOHHO-CIIPABOYHBIC ¥ TIOMCKOBBIE CUCTEMBI

http://library.isu.ru/ - Hayunas oubnuorexa UI'Y;
OO0pa3zoBatenbHbIC PeCypChl, JOCTYIHBIE O JIOTUHY M TapOJIo, MpeaocTaBisieMbiM Hayu-
Hol O6ubnmorexoit UT'Y:
- https://isu.bibliotech.ru/ - U3 «bubanoTex»;

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

- http://rucont.ru - 9bC «PykoHT» - MexoTpacieBas HayyHas OMONIHOTEKa, COMEp-
xamasi ouuppoOBaHHBIC KHUTH, TIEPUOJMUECKUEC M3IaHUS U OTICIBHBIC CTaThU IO
BCEM OTPACIISIM 3HAHHM, a TAKXKE aynU0-, BUICO-, MyJIbTUMEIUA COPT U APYTroe;

- http://ibooks.ru/ - OBC «ANOYKC» - HHTEPHET pecypchl B CBOOOAHOM JOCTYTIE;

VI. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUNIUHBI (MOIYJIS)

YyeOHas aymuTOpus )1 MPOBEICHUS 3aHATUN. J[71s1 TpoBeACHUS 3aHITHH JICKITMOHHOTO THUTIA
B KAaueCTBE JIEMOHCTPAIMOHHOTO OOOpYAOBaHUs HCIOJB3YeTCS MeloBas Jocka. HarmsmHocTb


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

obecrnieunBaeTcs MyTeM U300paxKeHHs cXeM, quarpamm 1 (GopMmyI ¢ moMolpio Mena. Mcemnonb3o-
BaHME TI00aTbHON KOMITBIOTEPHOU CETH MO3BOJIIET O0ECIEeYUTh JOCTYMHOCTh VHTEepHET-pecyp-
COB M peaM30BaTh CAMOCTOSITENIFHYIO paboOTy CTyAeHTOB. Ha JEeKIusIX MOTYT HCIOJIb30BaThCA
MyJIbTUMEIUNHBIE CPEACTBA: MPOEKTOP, MEPEHOCHOM dKpaH, HOYTOyK. Ha dakynpTeTe mmeercs
KOMIBIOTEPU3UPOBAHHAS Ay TUTOPUS, MPEAHA3HAUYCHHAS JJIsI CAMOCTOSTENIbHOM paboThI, C HEoTrpa-
HUYEHHBIM J0CTYNOM B IHTEepHET.

VII. O6pa3oBaTte/ibHbIe TEXHOJIOTHN:

33}13‘11/] H3JI0KCHUA W U3YUYCHHA JUCHUIIIIMHBI PEATU3YIOTCA B CICAYIOIINX (bOpMaX JACATCIIBHO -

CTH:

¢ JICKIIMHU, HALCJICHHBIC Ha ITOJYYCHUC HCO6XOI[PIMOI>1 HHq)OpMaHHH, N €€ HCIIOJIb30BAHUC
IIpU pCUHICHUHN MMPAKTUYCCKUX 3a1a4;
® [MPAKTUYCCKUC 3aHATHA, HAIIPABJIICHHBIC HAa AKTHBU3ALIUIO MO3HABaTEIbHOMI JACATCIIBHOCTHU
CTYACHTOB U HpI/I06pCTCHI/I${ HMMH HABBIKOB PCHICHUA IIPAKTUYICCKUX U HpO6J’I€MHLIX 3aJa4,

® KOHCYJIbTAlUU —CKCHCICIIBHO IJId BCCX KCJIAOINUX CTYACHTOB,

® CaMOCTOATENIbHAS BHEAyAUTOpHas paboTa HampaBieHa HAa MPUOOPETECHHE HABBIKOB CaMoO-
CTOSITEJIFHOTO PELIeHHUs 3aay 10 TUCIUIIINHE;
® TEKyLU KOHTPOJIb 3a JESITEIbHOCTBbIO CTYAEHTOB OCYIIECTBISETCA Ha JICKIMOHHBIX U
MPaKTUYECKHUX 3aHATUSAX B X0JI€ CAMOCTOSITENILHOTO PEHICHUS 3a/1a4, B TOM YHUCIIE Y JIOCKH.

VIII. OneHo4yHbIe MATEPHAJIBI VIS TEKYLEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

CDOHH OLCHOYHBIX CPCACTB MIPEACTABIICH B IPUITOKCHWH.

8.1. O1ieHOUYHBIE CpeICTBA JUISl BXOTHOTO KOHTPOJIS: HE TPEOYIOTCS.

8.2. OLleHOYHbIE CPEACTBA TEKYIIEr0 KOHTPOJIS

MaTepI/IaHH AJIA IIPOBEACHH A TCKYIICTO KOHTPOJIA 3HAHHUH CTYACHTOB

Ne Bun xonTpoms Konrtponupyemslie TeMbl (pa3iessl) Komnerenuun, KOMIoHEH-
ThI KOTOPBIX KOHTPOJIHPY-
10TCA

1 KonrtponbHas padora | Pemenue 3agad maremarndeckoit ¢pusuxu | OIIK-1

MeTo10M Dypbe
2 Kontponbhas pabora | Mcrnons3oBanue crienmanbbix Gyakmmii | OITK-1

3 KontponsHas pabota | [Ipumenenne 0600mennprx Gyukmmit mist | OINTK-1

peleHus 3a1a4 MaTeMaTHYeCKOl pu3uku

JleMOHCTPAIMOHHBII BAPHMAHT KOHTPOJIBbHOH PadoThI
1. Haiitn penienue HEOTHOPOJHOTO YPAaBHEHMS M BBISICHUTH YCIOBUE PE30HAHCA!

C HYJICBLIMU HAYAJIbHBIMH U OJHOPOAHBIMU I'PAHUYHBIMU YCJIIOBUSMU B o0iactu

qb0a2
T

U=a Ust sin @t

O=x={

2. Haiftu ¢pysknuro ['puna 1u1st mogynpocTpaHCTBa U MOJIYIUIOCKOCTH B CIy4yae MepBOd Kpae-

BOI1 3a/1a4U.

Bonpocel 1J151 caMOCTOATEIbHON padoThI CTYIEHTOB 10 KypCy

«MeToabl MaTeMaTHYECKON QUMK

®dopma 0TUETHOCTH - pedepar.

I.HI/IJ'II/IHI[pI/I‘-ICCKI/Ie (pYHKIII/II/I, X ACUMIITOTHKA ITPH MAJIBIX U OOJIBIINX 3HAYECHUSIX ApryMcCH -



Ta. YpaBHeHus beccens, moguduuuposanoe ypaBHenue beccens. Hopma u Hynu nunuHzapuye-
CKUX (PYHKIIHH.

2.YpaBuenue Jlexxanapa. IlonuHoMmbl Jlexxanapa, BTOpoe JIMHEMHO-HE3aBUCUMOE DPELLIEHUE
ypaBHeHus Jlexxanapa. [IpousBoasimas GyHKIuUSA, MyJIbTUIIONBHOE pasnokeHune. Hopma nonuHo-
MOB Jlexanapa.

3. Ilpucoequuénnnie noauHomel Jlexxanapa, nx Hopma. Chepuueckne dynkuun. CoOCTBEH-
HbIC KosieOaHus cepsbl.

4.Cohepuueckue ¢yHKIMM U noauHOMbI Jlareppa. Pa3genenue nepeMeHHbIX B ypaBHEHUU
[IpenuHrepa ans atoMa Bogopoaa. OpTOroHaabHOCTh M HOpMa IOJIMHOMOB Jlareppa.

5. 3agava Komm 1151 BOJHOBOTO ypaBHeHUs. PyHIaMEHTAIBHOE PENICHUE BOJTHOBOIO ONepa-
topa (n= 1, 2, 3). ®opmynsl Hanambepa, [Tyaccona u Kupxroda.

6. 3amaya Komm 11 ypaBHEHUS TEIUIONPOBOAHOCTH. DyHIAMEHTAIBHOE PEIICHUE onepaTopa
TeIIonpoBoAHOCTH. Ternoson norenuuan. Gopmyna Ilyaccona.

7. Meton pazaenenus nepemeHHbIX. CBenenue k 3aaade lltypma- Jlmysmmisa. CBoiicTBa co0-
CTBEHHBIX (PyHKIMI 1 coOcTBeHHBIX 3HaueHui 3agaun L11.-JI.. Teopema CtekinoBa o pa3noKuMo-
ctu B psaa Dypse.

8. 3amaun [qupuxne u Helimana. @ynxnus ['puna nng 3apaun upuxie, e€ cBoiictsa. Peme-
HHE KpaeBoi 3a1auun ¢ momoibio ¢pyHkinuu ['puna. @opmyna [lyaccona.

9.HenuHeliHble ypaBHEHUS WU CHUCTEMBl YpaBHEHMM, JMHeapu3auus. MeToa BO3MYILIEHHI.
[Tpumep: Crucrema ypaBHEHNN THAPOAMHAMUKH HJI€ATbHOM )KUJIKOCTH.

10. MeTtoa xapakTepucTuK. XapaKTepUCTUUECKHE HanpaBieHus AuddepeHInaIbHbIX onepaTo-
poB. Pemenus 3aqa4 METOAOM XapaKTEPUCTHK.

8.3. OHCHO‘{HHG cpeacTBa AJist HpOMe)KYTO‘lHOﬁ aTTeCTalinun
d)opMa IIPOBCACHUA HpOMe)KYTOQHOﬁ aTTCCTallu — 3K3aMCH.

IIpyuMepHBIii epeyeHb BOMPOCOB U 3aIaHUM K IK3aMeHY

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

2. YpaBHeHus mareMatudeckor ¢husuku. JuddepeHmanbabie ypaBHEHUS B YaCTHBIX MTPOU3BOJI -
HbIX. OCHOBHBIE TIOHATHS U oripeiesieHusi. OCHOBHBIE THITBI YPaBHEHUI MaTeMaTH4eCKOM (PU3HKH.
KoppekTHocTh mocTaHoBOK 3a/1a4 M.

3. BeiBox BosHOBOTO ypaBHEHHs (ypaBHEHHUS KoyeOaHMN CTpyHBI). Bua ypaBHeHus koneOaHui
MeMOpaHbI.

4. Pemienue ypaBHeHUs KosieOaHU CTpyHbI MeTo10M Dyphbe.

5. BeIBOA ypaBHEHMs pacnpOCTpaHEHUsl TEIUIOThI B CTEpPXKHE. YPaBHEHHE TEIIONPOBOIHOCTH.
Kpaesas 3amaya. PacipocTpanenue TEIoTsl B IPOCTPaHCTBE.

6. Pelienne 3ajaun TEIIONPOBOHOCTH B HEOTPAHUUYEHHOM CTepkHE MeTosioM DPypbe. MHTErpan
Ilyaccona.

7. PactipocTpaHeHHUs TETUIOTHl B OTPAaHUYEHHOM CTEPIKHE.

8. Ypasuenue Jlamaca. CtanioHapHOE paclpeieeHre TeMIIEpaTypbl B OTHOPOAHOM Teie. Turbl
KpaeBbIX 3a7a4.

9. Pemenue 3amaum Jupuxie s Konblia. YpaBHeHue Jlammaca B HWJIMHAPUYECKOW CHCTEME
KOOpPJIMHAT.

10. Pemenue 3anaun dupuxie aius kpyra. Marerpan Ilyaccona B nosspHoi cuctemMe KOOpANHAT.
11. Pemienne nepBoi KpaeBoil 3ajlauv JUisl YPaBHEHUS TETUIONPOBOJHOCTA METOJIOM KOHEUHBIX
pa3HOCTEH.

12. Knaccuduxkanus ypasaeHuit M® (01HOpOIHBIEC, HEOTHOPOAHBIC; TUHEHHBIN. KBa3WIMHECHHBIC,
HOPSAZIOK YPABHEHMUS).

13. Pemenue nuneliHoro nuddepeHnaibHOr0 YpaBHEHHS TIEPBOTO MOPSIAKA B YaCTHBIX TPOU3-



BOHBIX. COOTBETCTBYIOLIEE YPABHEHHUE.

14. [IpuBenenue nuddepeHUaNIbHOIO ypaBHEHHsI BTOPOTO MOPsJIKa K KaHOHMYECKOMY BUY.
YpaBHEHHE XapaAKTEPUCTHUK.

15. CneunanbHble pyHKIMU U 337aud, MIPUBOJANINE K clielUalbHbIM (pyHKIUAM. ["amma-pyHK-
usl.

16. Hunuaapuueckue pyukuuu. YpaBHeHue beccens. @ynkuust beccenst mepBoro poaa HyJIeBOTO
nopsizika. YpasHeHue beccens u ero obmiee pemenne. @yHkuus beccens BTOporo poja HyJ1€BOro
MOPSAKA.

17. Chepuueckue dynkiun. [lomnaomsr Jlesxxanapa. CBoiicTBa moauHoMOB Jlexanapa.

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

19. OcHoBHbIe 1 00001IeHHBIE QyHKIUH. [{uddepenurpoBanre 06001IEHHBIX QYHKIUH.

20. dypne-npeoOpa3oBaHme, IPSIMOE IPOU3BEICHUE U CBEPTKA 000OIIICHHBIX (DYHKIIUHA.

21. dyngameHTangbHble peiieHus audQepeHuanbHbIX 0NepaTopoB.

22. Vcnionp3oBaHue 0000IIEHHBIX (PYHKIUI TPH pelIeHUH 3a7a4 MaTeMaTHYecKoi (pU3UKH.

23. HenuHeliHble ypaBHEHUSI MaTeMaTHYECKON (PU3UKHU, TMHEeapu3alus. MeTo1 BO3MYIICHUH.

24. Pa3nu4Hble METO/Ibl TIOMCKA PEIICHUI HeTMHEHHBIX 33/]a4 MaTeMaTHUECKON (PU3UKH.

Ilpumep mecmosvix 3a0anuii OnsA RPOGEPKU CHOPMUPOBANHOCHU KOMREMEHYUIl, YKA3AHHBIX Gblule

n3:

1|BemecTBeHHas 1 MHUMas 9aCcTH aHAITUTHYECKOU 1) Jlanmaca
(YHKINN KOMITJIEKCHOTO NMEPEMEHHOT0 Z=X+1y 2) Ilyaccona
YAOBJIETBOPSIOT YPABHEHUIO 3) Wpenunrepa
2|KpaeBas 3agaua, B paMKax KOTOpoi Ha rpanune 06- | 1) dupuxie
nactu GUKCUpyeTCs Tpou3BOAHAs UCKOMOU ¢yHKimH |2) Helimana
10 HOPMaJIy, SIBJIAETCA 3aJaduei 3) Po6ona

1) anaunTHYECKOro
2) napaboin4ecKoro
3) runep60IMYECKOro

3| BosmHOBOE ypaBHEHHE SIBIISIETCS] YDABHEHHEM B 4aCT-
HBIX IIPOU3BOAHBIX CIEAYIOLIETO THUIIA:

4 |Pe3ynbTaToM JeicTBUA TMHEHHOTO AuddepeHnnans-

HOTO opriepaTopa Ha (pyHAaMEHTaIbHOE PELIECHHUE SIB-
nsiercs

1) nenbra-¢pynkuus Aupaxa
2) ¢pynkuus XeBucaiiaa
3) npousBoaHAasA AenbTa-(QOyHKIIMU

PaspaboTunkmu:

AN JOIIEHT Kadeapsl TEOPETUIECKON (PU3UKHU A.D. Pacternn

ITporpamma cocrtaBiieHa B cooTBeTcTBHH ¢ TpeboBanusMu @I'OC BO mo HanpaBiIeHHUIO MO/ -
roroBku 03.03.02 dusuxka.
[TporpamMma paccMoTpeHa Ha 3aceiaHuu Kadeapbl TeopeTHUecKor GU3NKH

«15» mapra 2024 r. ry
IIporokon Ne7 MH.o. 3aB. xabeapoit (',,7’/ i

4

C.B. Jlos1ioB

Hacrosimasi mporpamMa He MOMeT ObITh BOCIPOM3BeleHAa HH B Kakoi d¢opme 0e3
NpeIBapUTEeIbHOI0 NMCHbMEHHOI0 paspelieHust kKadeapbl-pa3padoTynka NPporpaMmabl.



