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I. llesan 1 3a71a4u IMCUMTLTAHBI

MHorue ¢u3nyeckre 3aKOHbI, KOTOPBIM MOJAYUHSIOTCS T€ WIHM UHBIE SIBJICHUS, 3alIMCHIBAIOTCS B
BUJIE MAaTEMAaTUYECKOTO YPABHEHMSI, BBIPAYKAIOLIETO OINPEAEICHHYIO 3aBUCUMOCTh MEXy KaKUMU-
TO BeIMYMHAMU. YacTo peub UJIET O COOTHOIICHWH MEXIY BEIMYMHAMH, U3MEHSIOIMMUCS C Teue-
HUEM BPEMEHH, HallpUMEpP, SJKOHOMUYHOCTh JABUTATENs, U3MEpsEMasl PaCCTOSTHUEM, KOTOPOE aBTO-
MaIIMHa MOXET MPoeXaTh Ha OJHOM JIUTPE TOPIOYETO0, 3aBUCUT OT CKOPOCTHU JBUKEHHS aBTOMAIIIH -
Hbl. COOTBETCTBYIOIIEE YPAaBHEHHUE COJACPKHUT OJIHY MM HECKOJIBKO (DYHKIMHA U UX MMPOU3BOAHBIX U
HazbIBaeTcs AuQdepeHnnanbHbIM ypaBHeHHEM. (TemMn u3MeHeHusl pacCTOSHUSL CO BPEMEHEM OIIpe-
JIENeTC CKOPOCTBIO; CIIEOBATENbHO, CKOPOCTh — IPOM3BOJHAs OT PACCTOSHUS; AHAJOTHUYHO,
YCKOpEHHUeE — MPOU3BOJIHASL OT CKOPOCTH, TaK KaK YCKOPEHHE 3aJaeT TeMIT U3MEHEHUSI CKOPOCTH CO
BpeMeHeM.) boibiioe 3Hauenue, KOTopoe UMeroT JuddepeHIraIbHbIe YPaBHEHUS s MaTeMaTHKH
O0COOEHHO JJIs €€ MPUIIOKEHHH, 0OBACHAIOTCA TEM, UTO K PEHICHUIO TAKMX YPAaBHEHUN CBOJIUTCS HC-
CJIeZIOBaHUE MHOTUX (DPU3NYECKUX U TEXHUYECKUX 3a]1ay.

JuddepeHnnanbHble ypaBHEHHS UTPAIOT CYIIECTBEHHYIO POJIb U B APYTUX HayKaX, TaKHX, KaK
OMOJIOTHS, SKOHOMUKA U AJIEKTPOTEXHUKA; B JICHCTBUTEIBHOCTH, OHU BO3HHUKAIOT Be3/e, /i€ eCTh
HEO0OXOUMOCTh KOJMYECTBEHHOr0 (YHCIIOBOrO) OmHcaHus sBieHuUd. Bce auddepenuunanbabe
YpaBHEHHSI MOXKHO pa3AeiuTh Ha oObikHOBeHHbIE (OLlY), B KOTOpBIE BXOAAT TONBKO (PYHKIMHU (U
UX MPOU3BOHBIE) OT OJHOTO apryMeHTa, U YpaBHEHUs C YacTHBIMU npousBoaHbME (YPUII), B ko-
TOPBIX BXOJAIINE (QYHKIIMU 3aBUCAT OT MHOTUX NepeMeHHbIX. CyIECTBYIOT TaK)Ke CTOXaCTHYECKHUE
muddepennmansubie ypasHenus (CAY), Bkimtoyaromiye ciayyaiiHble TPOLECCHI.

JuddepennnanbHoe ypaBHEHHE COAEPKUT B CBOEH 3alTUCH HEU3BECTHYIO (DYHKIIHIO, €€ IPOH3-
BOJIHBIE U HE3aBHCHMbIE NIEpPEMEHHBIE; OJJHAKO He JII000e ypaBHEHHUE, cojieprKallee MPOU3BOAHbBIE
HEM3BECTHOM (DyHKIMH, sIBIIseTCS TUdepeHIMaIbHbIM ypaBHeHHEM. CTOUT Takke OTMETHTb, 4TO
muddepeHIMaTbHOEe YpaBHEHHE MOXKET BOOOIIEe HE CcOoAepkKaThb HEU3BECTHYIO (PYHKIIMIO, HEKOTO-
pble e€ IpOU3BOIHBIC U CBOOOIHBIE NTEPEMEHHBIE, HO 003aHO COJepkKaTh XOTs Obl O/IHY U3 MIPOU3-
BOJIHBIX.

[Topsinok, niu creneHb AUdQepeHInanbHOro ypaBHeHUs: — HauOOJBbIINN MOPSAI0K MPOU3BOI-
HBIX, BXOJSIINX B HETO.

Pemenuem (uHTerpanom) audQepeHnnaibHOro ypaBHEHUs MOPsAIKa N Ha3bIBaeTCsd (QyHKIHS
y(X), UMerolas Ha HEKOTOpOoM HHTepBaie (a, b) nmpousBoansie y'(X),y"(X),....y(n)(X) 10 mopsaka n
BKJIIOYMTENIBHO U YJOBIETBOPSIOIIAs 3ToMy ypaBHeHuto. [Ipouecc peumenus auddepeHnnanbHOro
ypaBHEHUs Ha3bIBaeTcsl MHTerpupoBaHueM. Bompoc 00 wuHTerpupoBanuu auddepeHuaibHOro
YpaBHEHHsI CUMTACTCS PELICHHBIM, €CIIM HAaX0XKJICHHE HEM3BECTHOM (DYHKIMM yJaeTcs MPUBECTH K
KBaJIpaType, HE3aBUCHUMO OT TOT'O, BBIPAXKAETCA JIM MOJIYYEHHBIH MHTErpaJl B KOHEYHOM BHJIE WM
HET.

Leabio Kypca sBiIsieTCSl U3yYEHHE OJHOPOJHBIX U HEOJHOPOJHBIX JTUHEWHBIX U HEIMHEWHBIX
Qg depeHMaIbHbIX YpaBHEHHH U UX CBOMCTB, HA OCHOBE KOTOPBIX CO3/1aI0TCS MaTeMaTHUECKUE
MozienH (PU3UYECKUX SIBJICHUI U 3aKOHOB B JIMHEWHOM MPHUOIMKEHUU. 3HAHUS, TOJyUYEHHbIE MPU
U3yUYeHHUH Kypca, GOpMUPYIOT MaTeMaTHUECKYIO KYJIbTYpPY, COCTaBIISIOT OCHOBY €CTECTBEHHOHAYY-
HOTO MOAX0/1a UCCIIETOBAHMSI IPUPOIAHBIX SBJICHUH.

3agaun

JlaHHast TUCUUIUIMHA IPU3BaHa peliaTh CieIyIoe 3a1a4un:

® U3y4YEHHE U OBJIA/ICHUE METOJaMU pelieHus AuddepeHnnanbHbIX ypaBHEHUN;

e M3y4YEHHUE METOJOB U IIPUEMOB MaTEMAaTUYECKUX JOKA3aTEIbCTB TEOPEM U YTBEPKICHUM;

® OBJIQZICHHE METOAAMU WHTETPUPOBAHUS PA3IMUYHBIX THUIIOB M BUAOB AH(pdepeHnnanbHbIX

ypaBHECHUH;

e (opMupoBaHME Yy CTYJIEHTOB YMEHMI M HaBBIKOB CAMOCTOSATEIBHOIO NpUOOPETEHHs U MpU-

MEHEHUS 3HAaHUH MPU HCCIeA0BaHNN U MOCTPOSHUN MaTeMaTHYECKUX MOJIesIel;
e OBJIQJICHUE CTYAEHTaMM 3HaHUI 1o npuMeHeHuto Y B paziauuHbIX pasgenax GU3MKU IpU
UCCJIEIOBAaHUM (PU3UUECKUX SBICHU.



IIporpamMmMa OpHEeHTHpPOBaHA HA Pa3BUTHUE Y CTYACHTOB MHTEpECa K IIO3HAHUIO TAKUX MAaTeMaTH-
YECKUX OOBEKTOB, KaK YHCIOBbIE U (DYHKIMOHAIbHBIE MHOXKECTBA, aareOpanyeckue CTPYKTypbl U
ux cBoiicTBa. [IproOpeTeHne HaBBIKOB CaMOCTOSTEIBHOTO M3yueHHs (DyHIaMEHTaJIbHBIX OCHOB
HayKH U UX IPUITIOKECHUH.

I1. Mecto nucuunimnnsl B ctpykrype OINIOIT

Huctunnuna nuddepeHnuanbable ypaBHEHUS SBISETCS 0053aTeNbHON 11 OCBOSHUS 110 IaHHOMY
npodmto. OCHOBHBIE TpeOOBaHMS K BXOJHBIM 3HAHUSAM CBSI3aHBI CO 3HAHUSIMM U HaBBIKaMU, BIIaJie-
HUEM BbIUMCIUTEIbHBIMA METOIAMU U NTPUEMaMH pElIeHHs] CTAaHJAPTHBIX 3a/1a4, MPUOoOPETEHHBIMU
IpY U3YYEHUHU JUCHUIUIMH «MaremaTudeckuii ananus3» u «JIuneitHas anredpa. M3ydyaemas qucuu-
IUTMHA ABJIsIeTCS 0a30BOM AJI M3YUYEHUS TaKUX AMCLUUIUINH Kak «VIHTerpanbHble ypaBHEHUS U BapH -
aI[MOHHOE UCUHUCIIEHUE», «MeTopl MaTeMaTHUeCKON (PU3UKU», a TAKKe psijia JUCIUIUINH TEOPETHU -
yeckoit ¢pusuku: «Teoperndeckas Mmexanuka», «Kpanrosas teopus» «Teopust KOHIEHCUPOBAHHOTO
COCTOSIHUSY, @ TaK)Ke OOJBIIMHCTBA YUEOHBIX AUCIUILIUH NPoduiIst «pyHaaMeHTanbHast Gpusnkay.

I11. TpeGoBaHus K pe3yIbTaTaM 0CBOECHHMS THCIUIITIHHBI

Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTAaTOB 06yqe1mﬂ o AMCHMIIJINHE, COOTHECCHHbIX C MHAUKA-
TOPpaMHU JOCTHIKCHUS KOMIIeTeHII M

KoMmnerenmus OIIK-1: Cnocoben mpuMeHSTh 0a30Bble 3HAHHUS B 0OJIACTH (PU3UKO-
MaTeMaTHYeCKUX U (MJIM) €CTECTBEHHBIX HayK B cepe cBoeil nmpodec-
CHOHAJILHOM JeITeIbHOCTH

HNunukaropel koMmeTeH- | MK 1.1
[Ipumensier ¢pusnko-MaTeMaTHUECKU anmapat B cepe cBoeit mpodec-

uu y
CUOHAJIBHOU OACATCIBbHOCTU HpI/IHIII/IHBI

Pesynbrarel oOyuenust | 3waem: ompeneNieHUs W TOHSATHS, BKJIOYas MX CBOWCTBA, OCHOBHBIE
PUMEPBI U TPAHULIBI UX IPUMEHEHHS.

Ymeem: pemiath cTaHIapTHBIE 334U U YIIPAKHEHUS.

Bnaoeem: MeronaMu 1 mpHeMaMH JOKa3aTENbCTB TEOPEM U yTBEPXKIE-
HHI, cIToco0aMu U METOJJaMH BBIYKMCIICHUM.

IV. Coaepxanue u CTPYKTYpa THCHUTINHBI

OO0BeM DUCHMILIMHBI COCTABIAET 4 3aUeTHHIX enuHuIbl, 144 yaca, B ToM yunciie 91 dac KoH-
TaKTHOU pabOTHI.

3aHATHS. TPOBOASATCS TOJBKO B OYHOM (opme 00ydeHHs C NMPUMEHEHHEM IJUCTAHLMOHHOIO
KOHTPOJISI CaMOCTOSITeIbHOM paboTsl cryaeHToB yepe3 DUMOC ¢akynpTeTa. DNEKTPOHHOW U -
CTaHIIMOHHOM popM 00yUeHHsI He TpelyCcMaTpUBAETCsl.

Ha npaktuueckyro NoAroToBKy OTBOAUTCS 32 ayJUTOPHBIX 4yaca.

dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

4.1. Couepmanue AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHMEM BU/10B y‘leﬁHbIX
3aHSTHH M OTBEJEHHOI0 HA HUX KOJHYECTBA AKATEMHUYECKHX YaCOB

Ne | Paz- | C| Be 4K Bunst yueGHOM paboTHI, ®DOopMEI TEKy-
I/0 | gex | € | er | HUX | BKIIOYas CAMOCTOSTEIbHYIO PaboTy 00yJarommxcs , MpakTHde- | [MIEro KOHTPOJIs
adc- | M | O | IIpak- CKYIO TIOATOTOBKY U TPY/I0EMKOCTh YCIIEBaEMOCTH;
oU- | € | 4Ya | Th4e- (B 4acax) ®dopma mpome-
M- | ¢ | co | ckag KYTOYHOH ar-
KonraktHas pabota npenogasarens ¢ o0ydaronu- | CamocTos-
HBI/ | T B | moj- TeCTalx
MHCS TeNnbpHas
TEeMBI | P ro- (no ceme-
pabora
TOBKa Jlexuu Cemunapckue | Koncynpranun cmpam)
00y- /mpakTHYecKue
4aro- /naboparopHsie




mux- 3aHATHA
CA

1 1-16 |3 144 |32 32 32 1 27 [IpakTHue-
CKOoe  3aja-
HUE

Hroro: 144 |32 32 32 1 27

4.2 IlnaH BHeayAUTOPHOMH CAMOCTOSATEJIbHOM Pad0Thl 00YYAIIUXCS 10 JUCIHUILIMHE

Cemectp Haspanme | CamocrositenbHas pabota oOydarommxcs | OnieHouHoe | Y4ueOHOo-
pasiena, Te-pu,  camo-|Cpoku  BwI-| Tpymo- CPEICTBO MeToInYe-
MBI CTOSITETILHOM | IOTHEHUSI | eMKCTh cKoe  obec-
paboThI (dac.) ficHeHme
CaMoCTOsI-
TEJIbHOU pa-
00ThI
3 Tema 1-4 3ananne Ha | [Tocne mpoii- 27 Hemonctpa- | Hcrounnkn u3
ceMHuHape ACHHBIX TEM IIAS TOTOBBIX | OCHOBHOH M
peuIcHnuU JOOMNOJIHUTEIIb-

HOH JuTepary-
pel 1O TeMe
MIPAaKTHYECKUX
saasaTuii;  OO6-
pasoBaTesbHbIe
pecypcsl,  1o-
CTyIHBIE  TO
JIOTUHY U TIapo-
JI10, TIPEAOCTaB-
jgseMbiM Hayu-
HOW OuOIMoTe-
xou UI'Y.

4.3. Conep:xxanue yueOHOro MaTepuaJia
Conep:xaHue pa3iejioB H TeM THCHUIIJIHMHBI

Beenenue

ITonsaTus u TepMunsl Teopun auddepennnanpueix ypasenuit (AY). Knaccudukanus J1Y.

duznueckue 3anaun, npuBossmue kK J1Y. 3agaya Komm u kpaeBas 3anaya. laTerpanbHbie KpH -
Bble. Jlomanas Ditnepa. ['eoMmeTprdeckas nHTepnpeTanus ypaBHenus y'=f(x,y).

1. In¢pdepennuanbHble ypaBHeHHUS NEPBOro MOPSiAKA.

Huddepennnanbapie ypaBHeHUs 1-ro mopsiaka ¢ pas3IessoluMucs nepeMeHHbIMu. [Ipocreiimue
Y 1-ro nopsaka, CBOAAIIMECS K YPABHEHUIO C PA3ACISIIOIIMMUCA IEPEMEHHBIMU. JINHEWHBIE ypaB-
HeHus 1-ro nopsaka. JInHeliHble OJHOPOIHBIE YPaBHEHMS], JINHEHHBIE HEOAHOPOJHBIE YPABHEHUS U

ypaBHEHUs, IPUBOAAIIMECS K HUM. MeTol Bapualuy NocTossHHON. YpaBHeHus bepHyum n Pukka-

ta. Juddepennmanbubie ypaBHEHU B OJHBIX Tuddepennuanax. /[Ba criocoda HHTErpUupoBaHUs
ypaBHEHUH B MOIHBIX Auddepennnanax. MaTerpupyeMeie koMOuHauu. HTErpupyommii MHOXKH -
TEeIb W TeopeMa Jilliepa O CYLIECTBOBAHUM HMHTETPUPYIOLIET0 MHOXKUTENSA. uddepenimansabie
ypaBHEHUS, 33aJlaHHbIE B HESBHOW (hOpME M HE paspelieHHbIe OTHOCUTEIIBHO MPOU3BOAHON. MeTon
BBeJICHUS TapaMeTpa (0B) ISl HHTETPUPOBAHUS YpaBHEHUH, 3aJaHHBIX B HEABHOU GopMe. YpaBHe-
Hue Knepo.



Teopema Ilukapa o cyniecTBOBaHHM U €IMHCTBEHHOCTH pelleHus ypaBHeHus y'=f(x,y).lokazarens-
cTBO Teopembl [Iukapa. MeTton mocienoBarenbHbIX MpHOMMKeHUH. [IpuHIMI ckaThIX oTOOpaXke-
HUI.

2. u¢pdepeHunaibHbie YpAaBHEHHUS N-I0 MOPSAKA.
JluHeltHbIe OJTHOPOAHBIE YPAaBHEHHUS N-TO MOPSJIKA C OCTOSHHBIMHU KO PHUIIMEHTaMU. XapaKTepu -
cTHYeckoe ypaBHeHue. OOlee peleHre ypaBHEHHs B CiIydae pa3iIM4HbIX U KpaTHBIX KOpPHEW Xa-
PaKTEPUCTUYECKOTO YpaBHEHUS. YpaBHEHUs Jijliepa U METOJ MX pelieHus. JIMHelHble 0THOpO-
HbI€ YpaBHEHUS N-TO MOPSJIKA C MepeMeHHbIMU Kod(ddunrenTamu (00Ul ciyyail) U CBOHCTBA UX
pemennii. OneparopHast ¢popma 3anucH: TUHEHHbIN auddepeHnnanbhblii oneparop. JIuneitnas 3a-
BHUCUMOCTH cucTeMbl QpyHKImid. Onpenenurens Bporckoro. Teopema nuHetHONW 3aBUCHMOCTH CH-
ctembl pyHkuid. Teopema o TMHEHHON HE3aBUCUMOCTH CHCTEMBI pellieHui TnHeiHoro nuddepeH-
[MAJIBbHOTO ypaBHEHUS N-ro nopsaaka. @yHnameHTanpHas cucreMa penieHuil. Teopema o CymecTBo-
BaHUM M €IMHCTBEHHOCTU pelieHus auddepeHnnalbHoro ypaBHeHusl n-ro nopsaka (6e3 nokasa-
TenbCTBa). JInHEeltHble HEOAHOPOJHBIE YpaBHEHHUS. MeTo bl MHTETPUPOBAHUS JTUHEHHBIX HEOHO-
POJHBIX YPaBHEHHUH C MOCTOSHHBIMH KO3((DUIIMEHTaMH: METO/1 HEONpeIeIeHHBIX K03(h(pULIMeHTOB;
MeTOJ Bapuanuu noctossHHbIX. dopmyna Octporpanckoro-JInyBHUIIsS U MHTETPUPOBAHNE YpaBHE-
HUI BTOPOTO MOPSIKA.
Nurerpuposanue /1Y ¢ momomnibio psaoB. YpaBHeHue Dipu U ypaBHeHue beccens. @yuknun bec-
censl.

3. Cucremsl AudpepeHunaJbHbIX ypaBHeHnil 1-ro nopsaka.
Cuctembl TMHEHHBIX TU(PepeHIaTbHbBIX YpaBHEHUH 1-ro mopsiika. MaTpudHas 3auch CUCTEMBbI
JY. CBoiicTBa pelIeHNH CUCTEMBI JIMHEHHBIX OJHOPOJHBIX YpaBHEHMH |-ro mopsaka. JInnelHas
3aBHCUMOCTB CUCTEMBI BeKTOp-hyHKIMiA. [Tpuniun cynepnosunmu. Onpenenurens BpoHckoro cu-
CTeMbl BEeKTOP-PyHKIMI U TeopeMa 00 onpenenurene Bponckoro. dyHaamMeHTaabHas cCUCTEMa pe-
meHuil. MeToabl MHTETPUPOBAHUS CUCTEM YPaBHEHUH ¢ MOCTOSHHBIMU KO3 duiimeHTamu.

4. KpaeBasi 3aga4a i1 00bIKHOBEHHBIX AU epeHIHaTbHbIX YPABHEHU I
KpaeBas 3amaya a1 0ObIKHOBEHHOTO TU((GEpEeHINATBLHOIO YpaBHEHHUsI BTOPOTro nopsijaka. OyHK-
nusi ['puna kpaeBoil 3amaun. CBoiictBa QyHkuuu ['puna. Merton moctpoenust ¢pyHkiuu ['puna.
[Tpumep noctpoenus. Pemenne HeoTHOPOJHOM KpaeBoi 3aaaun. [enbra-pynkius Aupaka u kpae-
Bas 3a7a4da. OnpesesieHne u cBorcTBa nenbTa-GpyHknun upaxa.



4.3.1 IlepeyeHb CeMHUHAPCKUX, IPAKTHYECKHX 3aHATHI U JIa0OPaTOPHBIX padboT

Ne Ne pazgena u HaumenoBanue cemunapos, npakrude- | Tpyno- OneHouHsle dopmupyemble
TEMBI JUCIH- CKHUX U JIaDOpaTOPHBIX paboT eM- cpeacTBa KOMIIETEHIIUU
TUINHBI KOCTh
(gacel)
1 2 3 4 5 6
1 1 Hduddepernnansaeie ypaBHEHUS TIEp- 10 Kommurekr 3ama- | OITK-1
BOTO TIOPSIKA HUH
2 2 JuddepernnansHpie ypaBHEHUS N-TO 9 Kommurekr 33a- | OIIK-1
nopsIKa TaHUK
3 3 Cucrems! qudPepeHIuaIbHbIX ypaBHe- KOE’[HHeKT 3ana- | OTIK-1
HIS 9 HUH
4 4 KpaeBas 3a1a4a s 0GBIKHOBEHHBIX 4 Kommexr 3ana- | OIIK-1
mddepeHInanbHbIX YpaBHEHUH HUHI

4.3.2 IlepeyeHb TeM (BONPOCOB), BLIHOCHMbIX Ha CAaMOCTOSITEIbHOE H3yYeHHE CTYJAeHTaMH B
pPaMKax caMOCTOSITeJIbHOI PadoThI

Ne Tema Bun camocros- 3ananue Pexomennyemas nu- Kommuectso ya-
HeJ. TENBHOU PabOoTHI Teparypa COB
1 Juddepernnans- KouTtponsHoe 3a- KOMILIEKT 3a1a- CwMm. 1. 5. a) OCHOBHas 6
HBIE ypaBHEHHS | JaHHE - U JOTOJIHUTENIbHAS
HIEpBOTO MOPsiJIKa JauTeparypa
2 Huddepenmnuans- KonTponsHOe 3a- KOMILIEKT 3a1a- CwM. 1. 5. a) OCHOBHas 7
HBIC YpaBHEHHUS N- | JaHWe - W JIOTIONHUTENbHAs
T'0 OpsIIKa JuTeparypa
3 Cuctembl  mudde- | KorrponpHoe 3a- KOMILIEKT 3a1a- CM. 1. 5. a) ocHOBHas 7
PEHLUATIBHBIX JlaHue - U JONOJIHUTENIbHAS
YPaBHEHUM ureparypa
4 KonTtponsHoe 3a- CwM. 1. 5. a) ocHOBHasA 7
KpaeBbie 3amauu u Kommiekr 3ama-
JaHue . W JIOTIONHUTENbHAs
¢ynaknus 'puna HUi
JUTeparypa
KOHTpOJIBHBIe 3aJaHus, IOUMCHOBAHHBIC B Hpe,ubmymei/'l Ta6JII/II_[e
Tema KOHTPOIBHOTO 3aJaHUs Howmepa 3amau CpOK BBITTOTHEHHS
1 Juddepennmanpapie ypaBHeHus neporo | 790 791 798 801 809 815 817 828 2 "Henenun
TOpsIIKa
2 Juddepenunansueie ypaBHenus n-ro no- | 45 54 60, 116 121 236 275 279 2 Hexenun
psizika 300 426 837 840 844 865
3 Cucremsl nuddepeHIraabHbIX ypaBHe- 643, 665, 672, 674, 683, 1278 1 Hemenst
HUi 1280 1282 1291, 1292, 1311,
1318
4 Kpaessie 3aaun n pynkuums ['puna 693 697 701 708 726 727 731 2 Hexenn
736 737 742,751
1354 1362 1366 1371 1381 1419
1444 1450 1452

TDC6OBaHI/IH 110 BBIITOJIHEHWIO JOMAIIIHETO 3aJaHUA

3a/1aHKe BBIMOJIHACTCS B OT/ACIbHON TeTpaau (12 umu 24 nucta)
3agaHue JOKHO OBITH BBIIOJIHEHO ITOJIHOCTEIO.




Permenust 3a1a4, JOMKHBI OBITH MOJHBIMH U, IPH HEOOXOJIUMOCTH, JOJDKHBI COJIepKaTh 000CHOBA-
HUS Wiy nosicHeHus1. O053aTeNTbHO YKa3bIBAaTh YCIOBUS 3a/1a4 M IMMOJTyYEHHBIN OTBET.

3aanue OlEHUBAETCS MO 5 —TH OATBHOU CHCTEME.

0 OaIOB - 3a7aHMe HE BBITOIHIOCH

1 Gann - 3amaHue HE BHITIOTHEHO

2 Gamta - BBITIOJIHEHO TIOJIOBUHA 33/ TaHUS

3 Gayta - BBIOJIHEHO ¥4 3aJaHUS

4 Ganna - XOpoIlee BBHITTOJTHECHUE

KoMrutekTsl 3a1aHuit o Kax10i Teme popMupyrorcs mno coopauky 3aaay OumumnmoB A.D. «Coop-
HUK 3a]1a4 110 1uddepeHnaibHbIM YpaBHEHUSIM

4.4 Meroanuyeckue yKa3aHus 110 OPraHu3alui CAMOCTOATEIbHON padoThI CTYACHTOB
OpraHu3anysi CaMOCTOSTENILHOTO YIIIyOJICHHOTO U3Y4YEeHUS AUCIUILTMHBI OCHOBAHA HA BBIMOJIHEHUH
KOMIUIEKTOB KOHTPOJIBHBIX JOMAaIIHUX 3a/1aHuil (5-7 3amganuii). B nepedeHb KOHTPOJIBHBIX 3aJaHUI
BKJIIOUAIOTCS 33Ja4d 110 TEMaM, HE pacCMaTpUBAEMbIM Ha MPAKTUYECKUX AyJUTOPHBIX 3aHATHUSX.
OTO0 MpeArnonaraeT caMoCTOSATENbHBIN XapakTep padoThl CTyACHTA MO U3YYEHHUIO psia AUJaKTHYe-
ckux enuHul. [Ipeamnonaraercs, yTo CTYJEHT CAaMOCTOATEIBHO U3YUHUT AOIOJIHUTENBHBIE Maparpa-
(Bl IO MPOIIEHHON TeMe, UCTIOIb3YI0 OCHOBHYIO U JIOMOJHUTENBHYIO JTUTEPaTypy, a 3aT€M PEIIUT
npeiokeHHbIe 3a1aui. OLeHKa CaMOCTOSATEIbHOM paboThl CTYACHTOB MPOBOAMUTCS ITyTEM BHICTaB-
JeHust 6aJuIoB 1Mo 5-TU OallbHOM HAKOMHUTETBHOU cucTeMe (0ayuibl CyMMHUPYIOTCS) 3@ BBINOJIHEHHbBIE
KOHTPOJIbHBIE 3aJaHMS.
4.5. IlpumepHasi TeMAaTHKA KypPCOBBIX padoT (IIPOEKTOB)

VY4eOHBIM IJIaHOM HAINKMCaHUE KyPCOBBIX PaboT (IIPOEKTOB) HE MPETYCMOTPEHO.

V. YueOHo-MeTOoAUYecKOe U MHPOPMAITMOHHOE o0ecnedeHne JUCHUIIMHBI (MOAYJIfA):

a) CIIMCOK JINTepPaTypbl

OCHOBHAsI JIUTEpaTypa

1. Dawcromsi, JI. 3. Iuddepennuanpasie ypaBaenus / JI. 3. Dnbcromsil. - 8-¢ u3a. - M.: U3n-Bo
JIKWH, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 5k3.)

2. JIubdepeHnuanbHble ¥ UHTETPAIbHBIC YPABHCHHUS, BAPHAIIMOHHOE MCUYHCIICHHE B MpUMEpax U
3anmavax: y4e0. mocobue / A. b. Bacunbesa [u np.]. - 3-e u3a., ucmp. - CII6.: Jlans, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 3k3.)

3. @umunnos, A. ®. COopHuK 3a1au o AuddepeHunansHbM ypaBHeHusaM / A. @. Oununmos. -
5-e m3x. - M. : JIuOGpoxom, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 2x3.)

JAONOJIHUTEIbHAS JIUTepaTypa

1. Dabcromei, JI. 3. Bapuanmonnoe ucuncnenue / JI. 3. 3abcromsil. - 7-e uzn. - M.: U3a-so JIKU,
2008. - 205 c. - ISBN 978-5-382-00639-0 (10 2k3.)

2. Tuxonos, A. H. YpaBuenus maremarudeckoi pusuku / A.H. Tuxonos, A.A. Camapckuii. - M.:
N3n-Bo MI'Y, 1999. - 798 c. - ISBN 5211041380 (26 3k3.)

0) nepuoguYecKre U3IAHUS
- HCT

B) CIHCOK aBTOPCKHX METOJUYECKHUX Pa3pabOTOK
- HET

r) 0a3bl JaHHBIX, MH(POPMAIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMbI
http://library.isu.ru/ - Hayunas 6ubnuorexka UI'Y;
OO6pazoBaTenbHBIC PECYPCHI TOCTYIHBI 110 JIOTHHY U ntapoito Hb UT'Y:


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AD%D0%BB%D1%8C%D1%81%D0%B3%D0%BE%D0%BB%D1%8C%D1%86%2C%20%D0%9B%D0%B5%D0%B2%20%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AD%D0%BB%D1%8C%D1%81%D0%B3%D0%BE%D0%BB%D1%8C%D1%86%2C%20%D0%9B%D0%B5%D0%B2%20%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D0%B8%D1%87

e https://isu.bibliotech.ru/ - U3 «bubmuoTex»;
e http://e.lanbook.com - DbC «M3natenbcTBo «JlaHbY;

e http://rucont.ru - OBC «PykoHT» - MeX)oTpacieBas HaydHas OMOIMOTEKa, CoJaep ) arias
OIII/I(prBaHHBIe KHUTH, ICPUOANYCCKUC HU3JaHUA U OTACIBHBIC CTATbH IIO BCEM OTPACIIsAIM
3HAHUH, a TaKXKe ayJIn0-, BUACO-, MyJIbTUMEIUA COYT U MHOTOE JAPYTOE;

e http://ibooks.ru/ - OBC «AlOYKC»- HHTEPHET PeCypCchl B CBOOOTHOM JOCTYTIE;
VI. MaTtepuajibHO-TeXHUYeCKOe o0ecnedeHne U CHUITHHbI

VYyebHas ayiuTopHst 7151 TPOBEACHHUS JICKITMOHHBIX U MPAKTUYECKUX 3aHATUM. [|j1st mpoBeneHus
3aHSTUH JICKIIMOHHOTO THIA B KAYeCTBE JEMOHCTPAIUOHHOTO 000PYIOBaHUS MCIIOIB3YETCS MEJO-
Bas jocka. HarmsaaHocTh oOecnieunBaeTCs myTeM H300paKeHHs CXeM, uarpamm i (JopMyJ ¢ ITOMO-
1160 Mena. Mcmoap30Banue r00aabHOM KOMITBIOTEPHOM CETH TO3BOJIAET 00ECIEYNTh JOCTYTHOCTh
WHTEepHET-pECYypCOB U peain30BaTh CAaMOCTOSATEIBHYIO PabOTy CTyAeHTOB. Ha JeKIusx MoryT uc-
M0JTb30BAThCS MYJIBTUMEIHIHBIE CPEICTBA: MMPOSKTOP, IEPESHOCHOM SKpaH, HOyTOYK. Ha (akysbre-
TC NUMCCTCA KOMHI)IOTepI/IBI/IpOBaHHaH aYI[I/ITOpI/IH, npez[Ha3HaquHa51 1A CaMOCTOfITeJ’IBHOI\/’I pa6OTLI,
C HEOTPaHUYEHHBIM JOCTYIIOM B VIHTEpHET.

Matepuansl: y4eOHO-METOAMYECKHUE TTOCOOMS, 3aJaHus I ayAUTOPHON M CaMOCTOSITEIb-
HOW pabOThI CTYICHTOB.

VII. O6pa3oBaTtesibHbIe TEXHOJIOTUH

38.,[[3‘11/1 H3JIOKCHUA U U3YUYCHHUA JUCHUIIIINHBI PEATIU3YIOTCA B CIICAYIOIIUX (1)OpMaX JCATCIIbHOCTH

® JICKIWH, HAOCJICHHBIC HA MMOJTYYCHUC HGO6XO}11/IMOI>1 I/IH(l)OpMaHI/II/I, " €€ HUCIIOJIB30BAHUC ITPU
PCIICHUHN NPAKTHYCCKUX 3a/1a4,

® JIPAKTUYCCKHUEC 3aHATHA, HAIIPABJIICHHBLIC HAa aAKTUBU3AlIUIO IMO03HABATEILHON HeATEIBHOCTH
CTYACHTOB U HpI/IO6peTeHI/I$I HMH HABBIKOB PCIICHUA ITPAKTHUICCKUX U HpOGJ’IeMHBIX 3aJa4,

¢ KOHCYJIbTallUN —CIKCHCACIBbHO JJII BCCX KCIAOIINX CTYACHTOB,

® CaMOCTOATC/IbHAd BHCAYAUTOPHAA pa60Ta HarpaBJICHA Ha HpI/I06peTeHI/I€ HaBBIKOB CaMOCTO-
ATCIIBHOI'O PCIICHUS 3a/1a4 110 JUCHUIIIIMHE,

L4 TGKYIJ_II/Iﬁ KOHTPOJIb 3a ACATCIIbHOCTHIO CTYJACHTOB OCYIICCTBIIACTCA HA JICKHMOHHBIX U ITPAK-
THYCCKHX 3aHATHAX B XO0A€ CaMOCTOATCIIbHOI'O pCIICHUA 3a/la4, B TOM YUCJIC Y JTOCKH.

VIII. Ouenounsie cpeacra (OC)
®OH/ OIIEHOYHBIX CPEJICTB MPEACTABIICH B IPHIOKECHUH.

8.1. OueHouHsble cpencTBa AJI1 BXOJHOTO KOHTPOJISA

OneHoyHbIe CpeicTBA ISl BXOJHOTO KOHTPOJIS HE UCIOJIB3YIOTCS, TaK KaK JUCLMILIIMHA COAEp-
JKUT B OCHOBHOM HOBBIE 3HaHHUs. VIcIIoIb3yeMble Jk€ B IUCLUIUIMHE 3HAHUS U IPOCTENILINE METOIbI
BBIUMCJICHUH OCBOEHBI CTYJEHTAMH B paMKaxX aHAJIUTUYECKOW I€OMETPHH, KOTOpas H3ydaeTcs B
IIEPBOM CEMECTPE HENOCPEACTBEHHO Mepe N3YYEHUEM JAaHHON aucuuiuinHel. [loatomy He pauno-
HaJIbHO M HET HEOOXOJUMOCTH, BBIJIEISTh y4ueOHOE BpeMs Ha MPOBEIEHNE BXOJHOTO KOHTPOJIS.

8.2. OuieHOUHBIE CPENICTBA TEKYIErO KOHTPOJIS

OneHoYyHbIE CpPeCTBA TEKYIIET0 KOHTPOJS U KOHTPOJSI CAaMOCTOSITENIbHOM paboThl CTYAEHTOB
COCTOAT U3 KOHTPOJIBbHBIX MUChMEHHBIX 3aJIlaHHH, COCTABJICHHBIX U3 HAOOPOB 33/1a4 U yNpakHEHHUH
PEKOMEHIOBAaHHBIX B I1. 5 OCHOBHOM U JOIIOJIHUTEIBHON JTUTEPATYPBHI.

BapuaHTBI KOHTPOJIbHBIX 3a1aHUI

Bapuant Ne 1

1 (2eY —x)y' =1 146

2 v+ 2y =3y =x2e™ 542

3 X2y —xy + y=8x> 593




4 37— 2(1-1g(x?)y =0, y=1g(x) 635

Bapuant Ne 2

1 (1-2x)y"=y(y—1) 150

2 y"'=4y"+8y=Sin(2x) 543

3 x3y”72xy:6ln(x ) 595

4 (& +1)y" -2y —e*y=0, y;=e*-10637

BapuanTt Ne 3

Y

3x_y2 149

2 y'+3y —4y=xe * 541

3 x2y”76y28x2 597

4 y"—tg(x)y'+2y=0, y1=Sin(x) 639

1V'=

BapuanTt Ne 4

1 2x2y’+xy+1:0 140

2 y”f4y’+8y:e2)C 543

3 xzy"+xy’+4y:10x 594

4 y”+4xy'+(4x2+2)y:0, ylzexz 642

Bapuant Ne 5
1 Qx+1)y' =4x+2y 137

2 3" =23+ =6xe* 545
3 xzy”f3xy'+5y:3x2 596
4 3" —2(1-1g(x2)y =0, v =1+xig(x) 635

Bapuant Ne 6

1 y=x(y —xcos(x) 141
2 y"+4y’+4y:xe2x 547
3 xzy”féyzi‘c3 597

4 (e +1)y" =2y —e*y=0, y1= 637

e’ +1

Bapuant Ne 7

L (o'~ Din(x) =2y 143

2 53" =3x2 548

3 xzy”—Zy:Sin(lnx ) 598

4 y”+4xy'+(4x2 +2)y=0, —xe* 642

ITpumeuanue: CTyneHT yclelHO Hpoluen o0ydyeHHe B CEMECTpe M I'OTOB K caue HK3aMeHa,
€CJIM OH 3HAeT M MOHUMAET (HOPMYITUPOBKU OCHOBHBIX MOHATUN M ONpeAeTIeHUH, 3HaeT popMyIIn-
POBKHM TEOpEM, yMEET MPUMEHSTh MOHSATHS U TEOPEMBI JUIsl pEIIeHUs 3a[a4 U yNpaKHEHUH, 3HAeT
METO/Ibl PEIIEHUS U YCIEIIHO PENIAET 3aJa4l U YIPAKHEHMSI, MOKET IPUBECTH IIPUMEPBHI, XapaKTe -
PHU3YIOIIME OCHOBHBIE MOHATHS.

8.3. OueHouHBbIE cpecTBa )i IPOMEKYTOUHOM aTTEeCTaL|H.

dopMa poBeACHUS TPOMEKYTOUHON aTTECTALIMN — JK3aMEH.

IIpuMepHBI CIHCOK BONPOCOB K IK3aMEHY
Juddepennnansbapie ypaBHEHHS 1-ro IOpsiiKa ¢ pa3aessionMMUCs TiepeMeHHbIMU. [IpocTeii-
me Y 1-ro nmopsinka, cBogsmyecs K ypaBHEHHUIO € pa3JeAIOIIUMHUCA IEpEMEHHbIMU. JIMHENHbIE




OJHOPOJHBIE ypaBHEHHUs. JIMHEHBIE HEONHOPOIHBIE YPAaBHEHUs U YPAaBHECHMs, NPUBOIAIIMECS K
HUM. MeTon Bapuanuu nocTosHHON. YpaBHeHust bepunymnu um Puxkkartu. duddepenunanbabie
ypaBHEHHs B MONHBIX Tuddepennuanax. Materpupyemele komOuHanuu. VHTErpupyommii MHO-
KUTENb U TeopemMa Diiiepa 0 CyIIeCTBOBAHWH WHTETPpUPYIONIero MHOXuUTENs. JuddepeHimanbabie
ypaBHEHHMS, 3a/laHHbIC B HEIBHOI (hopMe U He pa3pelIeHHble OTHOCUTEIBHO MPOU3BOAHON. MeTos
BBEJICHUS MMapameTpa (OB) JUIsl UHTEIPUPOBAHUS YpaBHEHUH, 3a/laHHBIX B HesABHOM Qopme. Teope-
Mma [lukapa o cyliecTBOBaHMU M €IMHCTBEHHOCTHU pelieHus ypaBHeHus y'=f(X,y). [loka3arenbcTBo
teopeMsl [Iukapa. Meroa nocnenoBarenbHbIX NpuOIKeHu. [IpuHIMI cxaThIX 0TOOpaKEHUH.

JluHeliHble OTHOPOHBIC YPAaBHEHUSI N-TO MOPSAJKA C MOCTOSHHBIMU K03 duumenramu. Xapak-
TepucThyeckoe ypaBHeHue. OOlee perieHre ypaBHEeHUs B Cllydae pa3JInyHbIX U KPaTHBIX KOpHEH
XapaKTEPUCTHUUYECKOTO YpaBHEHUs. Y paBHEHNU Dilliepa U METOA UX pelieHus. JINHelHble 0JHOpOI-
HbIE YpaBHEHUS N-TO MOPSJIKA C MepeMeHHbIMU KodddunrenTamu (00Ul ciyyail) 1 CBOHCTBA UX
pemennii. OneparopHast ¢popma 3anucH: JuHEHHbIN auddepeHnnanbhplii oneparop. JIuneiitnas 3a-
BUCUMOCTh cucTeMbl QpyHKImit. Onpenenurens Bporckoro. Teopema nuHeHONW 3aBUCHMOCTH CH -
cteMbl pyHKuui. Teopema o NTMHEHHON HE3aBUCUMOCTH CUCTEMBI peIlIeHUH TuHeHHoro tuddepeH-
[IMAJBbHOTO ypaBHEHUS N-ro nopsaaka. @yHnaMmeHTanpHas cucreMa penieHuil. Teopema o CymecTBo-
BaHUM M €IMHCTBEHHOCTHU pelieHus auddepeHnnalbHoro ypaBHeHusl n-ro nopsjaka (6e3 qokasa-
TenbCTBa). JIMHEeliHble HEOAHOPOJHBIE YpaBHEHHUS. MeTo bl MHTETPUPOBAHUS JTUHEHHBIX HEOHO-
POJHBIX YPaBHEHHUH C MOCTOSHHBIMH KO3((DUIIMEHTaMH: METO/1 HEONpeIeIeHHBIX K03 (pULIMeHTOB;
MeTOJ Bapuanuu noctosHHbIX. Dopmyia Octporpanckoro-JInyBHUIIsS U HHTETPUPOBAHNE YpaBHE-
Hull BrOporo nopsaka. Marerpuposanue IY ¢ nomouipto psaoB. YpaBHEHUE DWpH U ypaBHEHUE
beccens. ®ynkunu beccens. Cuctemsl muHeHbIX TupdepeHnaTbHbIX YpaBHEHUN 1-T0 mopsaka.
Marpuunas 3anuck cucteMbl [[Y. CBoOMCTBa pelICHU CUCTEMbI JIMHEHHBIX OJHOPOJHBIX ypaBHE-
HUi 1-ro nopsnaka. JIuHelHas 3aBUCMMOCTb CUCTEMBI BeKTOp-QyHKUui. [IpuHIun cynepno3unum.
Onpenenurens BpoHckoro cucrembl BeKTOp-(QyHKIMI U TeopeMa 00 ompeaenurene BpoHckoro.
DyHIaMEHTAIBHASL CUCTEMA PELICHUH. MeToIbl MHTErPUPOBAaHUs CUCTEM YPABHEHMM C IOCTOSH-
HbIMU KO3 dunnmentamu. KpaeBast 3amaua a1 0OBIKHOBEHHOTO UG ()EepeHIINaTbHOTO YPaBHEHHS
BTOporo nopsiaka. Oyuxmus I'puna kpaesoit 3agaun. CoiictBa ¢pynkiuu ['puna. Meron mocrtpoe-
Husa pyskmuu ['puna. [Ipumep moctpoeHus. Permenue HeomaHOpOIHON KpaeBoi 3amauu. Jlembra-
¢ynkuus J{upaka u kpaeBas 3afgaya. OnpeeneHue u CBOMCTBa aenbTa-pyHkiun upaxa.

Ilpumep mecmosvix 3a0anuii 011 NPOGEPKU CHOPMUPOSAHHOCHIU KOMNEMEeHY UL, YKAZAHHBIX 6bluie N.3:

BOITPOCEI OTBETHI
1 Obmiee penieHne TMHEHHOTO OAHO- | A) B BHJE JIMHEHHON KOMOMHAINHN IBYX JIMHEHHO HE3aBHCUMBIX pelie-
poanoro auddepeHInanbHOro ypas- | HUM

HEHHS MOXKHO 3aIlicaTh B) B BUJIe CyMMBI IByX YaCTHBIX PELICHUI
B) B Bujie JIMHEHHOI KOMOMHAIMH JIBYX YaCTHBIX pEeIICHHU
2 MeToz Bapuanny MOCTOSTHHOM A) U1t TMHEHHBIX OTHOPOIHBIX YPaBHEHUH IIEPBOTO TOPSIKA

MOYKHO ITPUMEHSATH IS CICTYIOIINX B) s muHEHHBIX HEOIHOPOIHBIX YPaBHEHNUH MIEPBOTO TOPAAKA
mudQepeHInaNbHEIX YpaBHEeHUH 1iep- | B) misa ypaBHenuit bepuymm n Pukkarti

BOTO MOpsKA:
3 Ecnu 3amava Komu pemieHa, To 370 | A) HalJIeHO €TMHCTBEHHOE peIlleHNe

O3HAYaeT, 4To b) HaliieHo MHOECTBO peIIeHui
B) Haiinena moyiHas cucTemMa pelnieHuin
4 Ecnu nnst ypaBHEHHS TIEPBOTO T10- A) muddepeHnmaabHOe YpaBHEHHE MOXKHO 3aIFICAaTh B BUJE IIEPBOTO
psiKa HaiiIeH HHTETPUPYIOIUI MHO- | nuddepeHnnana, paBHOTO HYJIIO
XKHTEIb, TO B) nuddepennuansHoe ypaBHEHHE HMEET €AMHCTBEHHOE PEIICHHE

B) muddepenimansHoe ypaBHEHHE UMEET MHOXKECTBO PELICHUH




Paspadoryuk:

Vi
/ / JOLIEHT Kadeapbl TeopeTuyecKoi pusuku B.A.Kapnakos

[Iporpamma coctaBiieHa B coorBeTcTBUU ¢ TpeboBanusMu GI'OC BO no HanpaBiieHUIO MOATO0-
ToBKH 03.03.02 ®usuxa.

[IporpamMma paccMOTpeHa Ha 3acejaHny KadeIpbl TEOPETHIECKON QU3KKK

«15» mapra 2024 .

[Tpotokon Ne7 H.o. 3aB. kadempoii / A/ C.B. Jlosuos

Hacrosimmasi mporpamMmma He MoOKeT OBbITH BOCIPOW3BeAeHA HU B Kakoid ¢opme 0e3
NnpeIBapUTEeIbHOI0 NMCHbMEHHOT0 pa3pelnieHust kKadeapbi-pa3padoTunKa NporpamMMmabl.



