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I. llesan 1 3a71a4u IMCUMTLTAHBI

MHorue ¢u3nyeckre 3aKOHbI, KOTOPBIM MOJIYUHSIOTCS T€ WK WHBIE SIBICHUS, 3alIUCHIBAIOTCS B
BUJIE MAaTEMAaTUYECKOTO YPABHEHMSI, BBIPAYKAIOLIETO OINPEAEICHHYIO 3aBUCUMOCTh MEXy KaKUMU-
TO BeIMYMHaMU. YacTo peub UJIET O COOTHOIICHUH MEXIY BEJIMYMHAMH, U3MEHSIOIUMUCS C Teue-
HUEM BPEMEHH, HallpUMEpP, SJKOHOMUYHOCTb JABUTATENs, U3MEpsieMasl PAaCCTOSTHUEM, KOTOPOE aBTO-
MaIIMHa MOXET MPOeXaTh Ha OJHOM JIMTPE TOPIOYETO0, 3aBUCUT OT CKOPOCTHU JBUKEHHSI aBTOMAIIIH -
Hbl. COOTBETCTBYIOIIIEE YPABHEHUE COJCPKUT OJIHY UM HECKOJIBKO (YHKUIUH M UX TPOU3BOIHBIX U
Ha3bIBaeTcs AU depeHnnanbHbIM ypaBHeHHEM. (TemMn u3MeHeHusl pacCTOSHUSL CO BPEMEHEM OIIpe -
JIENeTC CKOPOCTBIO; CIIEOBATENbHO, CKOPOCTh — IPOM3BOJHAs OT PACCTOSHUS; AHAJOTHUYHO,
YCKOpEHHUe — MPOU3BOJIHASL OT CKOPOCTH, TaK KaK YCKOPEHHE 3aJaeT TeMIT U3MEHEHUSI CKOPOCTH CO
BpeMeHeM.) boibiioe 3Hauenue, KOTopoe UMEIT JuddepeHIraIbHble YpaBHEHUS sl MaTeMaTHKH
O0COOEHHO JJIs €€ MPUIIOKEHHH, 0OBICHAIOTCA TEM, UTO K PEHICHUIO TAKMX YPaBHEHUN CBOJIUTCS HC-
CJIeZIOBaHUE MHOTUX (DPU3NYECKUX U TEXHUYECKUX 3a]1ay.

JuddepeHnnanbHble ypaBHEHHS UTPAIOT CYIIECTBEHHYIO POJIb U B APYTUX HayKaX, TaKUX, KaK
OMOJIOTHs, SKOHOMUKA U AJIEKTPOTEXHUKA; B NEHCTBUTEIBHOCTH, OHU BO3HHUKAIOT Be3/E, I/l eCTh
HEO0OXOUMOCTh KOJMYECTBEHHOr0 (YHCIIOBOrO) OmHcaHus sBieHUd. Bce auddepenunanbabie
YpaBHEHHSI MOXKHO pa3AeiuTh Ha oObikHOBeHHbIE (OLlY), B KOTOpBIE BXOAAT TONBKO (PYHKIMHU (U
UX MPOU3BOHBIE) OT OJHOTO apryMeHTa, U YpaBHEHUsI C YacTHBIMU npou3BoaHbIME (YPUII), B ko-
TOPBIX BXOJAIINE (QYHKIIMU 3aBUCAT OT MHOTUX MepeMeHHbIX. CYyIECTBYIOT TaK)Ke CTOXaCTHYECKHUE
muddepennmansubie ypasHenus (CAY), Bkimtoyaromiye ciayyaiiHble TPOLECCHI.

JuddepenunanbHoe ypaBHEHHE COIEPKUT B CBOEH 3alMCHU HEM3BECTHYIO (DYHKIIHIO, €€ TIPOU3-
BOJIHBIE U HE3aBHCHMbIE NIEpPEMEHHBIE; OJJHAKO He JII000e ypaBHEHHUE, cojieprKallee MPOU3BOAHbBIE
HEM3BECTHOM (DyHKIMH, sBIIseTCS TU(PepeHIMaIbHbIM ypaBHeHHEeM. CTOUT Takke OTMETHTb, 4TO
muddepeHIMaTbHOEe ypaBHEHHE MOXKET BOOOIIE HE cOoAepkKaThb HEM3BECTHYHO (PYHKIIMIO, HEKOTO-
pble e€ IpOM3BOIHBIC U CBOOOIHBIE NTEPEMEHHBIE, HO 003aHO COJepkKaTh XOTs Obl O/HY U3 MPOU3-
BOJIHBIX.

[Topsinok, nim creneHb AUdQepeHInanbHOro ypaBHeHUs: — HauOOJBbIINN MOPSAIO0K IPOU3BO/I-
HBIX, BXOJSIINX B HETO.

Pemenuem (uHTerpanom) audQepeHnnanbHOr0 ypaBHEHHUs MOpsAIKa N Ha3bIBaeTCsd (QyHKIHS
y(X), UMerolas Ha HEKOTOpoM HHTepBaie (a, b) nmpousBoansie y'(X),y"(X),....y(n)(X) 10 mopsaka n
BKJIIOYMTENIBHO U YJOBIETBOPSIOIIAs 3ToMy ypaBHeHuto. [Iponecc pemenus auddepeHnnanbHOro
ypaBHEHUs Ha3bIBaeTcsl MHTerpupoBaHueM. Bompoc 00 wuHTerpupoBanuu auddepeHnaibHOro
YpaBHEHHsI CUMTACTCS PELICHHBIM, €CIIM HAaX0XKJICHHE HEeM3BECTHOM (DYHKIMM yJaeTcs MPUBECTH K
KBaJIpaType, He3aBUCHUMO OT TOTO, BBIPAXKAETCS JIM MOJIYUYEHHBIH MHTErpaJl B KOHEYHOM BHJIE WM
HET.

Leabio Kypca sBiIsieTCSl U3yYEHHE OJHOPOJHBIX U HEOJHOPOJHBIX JTUHEWHBIX U HEIMHEWHBIX
TuddepeHIMaIbHbIX YPaBHEHHH U UX CBOWCTB, HA OCHOBE KOTOPBIX CO3/1aI0TCS MaTeMaTHUECKUE
Mojienn (PU3UYECKUX SBJICHUM M 3aKOHOB B JIMHEHHOM MNpUOIMKEHUH. 3HAHUS, MOJIyYeHHbIE TpU
U3yUYeHHUH Kypca, GOpMUPYIOT MaTeMaTHUECKYIO KYJIbTYpY, COCTaBIISAIOT OCHOBY €CTECTBEHHOHAYY-
HOTO MOAX0/1a UCCIIETOBAHMSI IPUPOIAHBIX SBJICHUH.

3agaun

JlaHHast TUCUUIUIMHA IPU3BaHa peliaTh CieIyIoe 3a1a4un:

® U3y4YEHHE U OBJIAJICHUE METOJaMHU pelieHus AudepeHnanbHbIX ypaBHEHUH;

® M3y4YEHHUE METOJOB U IIPUEMOB MaTEMATUYECKUX JOKA3aTEIbCTB TEOPEM U YTBEPKICHUM;

® OBJIQZICHHE METOAAMU WHTETPUPOBAHUS PA3IMUYHBIX THIIOB M BUAOB AH(pdepeHnnanbHbIX

ypaBHECHUH;

e (opMupoBaHME Yy CTYJIEHTOB YMEHMI M HaBBIKOB CAMOCTOSATEIBHOIO0 NpUOOPETEHUs U MpH-

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 M3yudeHHs (PyHIaMEHTaJIbHBIX OCHOB
HayKH U UX IPUITIOKECHUH.

I1. Mecto nucuuninusl B ctpykrype OITIOIT

Juctunnuna nuddepeHnuanbable ypaBHEHUS SBISETCS 00s13aTENIbHOM ISl OCBOCHHUS 1O JAHHOMY
npodmto. OCHOBHBIE TpeOOBaHMS K BXOHBIM 3HAHUSAM CBSI3aHBI CO 3HAHUSIMU U HaBbIKAMH, BJIaJie-
HUEM BBIUHCIUTEIbHBIMA METO/IAMU U NTPUEMaMH PElIeHHs] CTAaHJAPTHBIX 3a/1a4, MPpUOOPETEHHBIMU
IpY U3YYEHUHU JUCHUIUIMH «MaremaTudeckuii ananus3» u «JIuneitHas anredpa. M3ydyaemas qucuu-
TUTMHA BJIsIeTCSl 0a30BOM AJI M3YUYEHUS TaKUX AUCLUUIUIMH Kak «VHTerpaabHble ypaBHEHUS U BapH -
aI[MOHHOE UCUHUCIIEHUE», «MeTobl MaTeMaTHUeCKON (PU3UKU», a TAKKe psijia JUCHUIUINH TEOPETHU -
yeckoit ¢pusuku: «Teoperndeckas Mmexanuka», «Kpanrosas teopus» «Teopust KOHIEHCUPOBAHHOTO
COCTOSIHUSY, @ TaK)Ke OOJBIIMHCTBA YUEOHBIX AUCIUILIUH NPoduiIst «pyHaaMeHTanbHast Gpusnkay.

I11. TpeGoBaHus K pe3yIbTaTaM 0CBOCHHMS THCIUIITIHHBI

Hepeqeﬂb IVIAHUPYEMBIX PE3YyJbTATOB 06yqe1mﬂ o AMCUHMIIJINHE, COOTHECCHHbIX C MHAUKA-
TOPpaMHU JOCTHIKCHUS KOMIIeTeHII M

KoMmnerenmus OIIK-1: Cnocoben mpuMeHsSTh 0a30Bble 3HAHHUA B 0OmacTu (pu3MKo-
MaTeMaTHYeCKUX U (MJIM) €CTECTBEHHBIX HayK B cepe cBoeil nmpodec-
CHOHAILHOM NeSATENHbHOCTH

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 IUCIUILIMHEI COCTABIAET 4 3a4eTHLIX efAcHuIb], 144 gaca, B ToM umcie 91 yac KOHTAKT-
HOU paboTHI.

3aHATHS TPOBOJSATCA TOJIBKO B OYHOW (hopme OOydeHHs] ¢ MPUMEHEHHWEM JAUCTAHITMOHHOTO
KOHTPOJISI CaMOCTOATENbHONU paboThl cTyaeHToB yepe3 DUOC dakynpTeTa. DNEKTPOHHON U -
CTaHIIMOHHOM popM 00yUeHHsI He TpelyCcMaTpUBAETCsl.

Ha nmpaktuueckyro noaroTroBKy OTBOAUTCS 32 ayIUTOPHBIX Yaca.

dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

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

Ne | Paz- | C| Be 4K Bunst yueGHOM paboTHI, ®DOopMEI TEKy-
I/0 | Aen | € | er | HUX | BKJIIOYas 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 | cKas KYTOYHOH ar-
KonraktHas pabota npenogasarens ¢ o0ydaronu- | CamocTos-
HBI/ | T B | moj- TeCTaluu
MHCS TeNnbpHas
TEeMBI | P ro- (no ceme-
pabora
TOBKa Jlexnun Cemunapckue | Koncynprauuu cmpam)
00y- /mpakTHYecKue
4aro- /naboparopHsie




mux-
CA

3aHATHA

1 1-16 144 |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 padbota oOydarommxcs | OnieHouHoe | YueOHOo-
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  H
peuIcHnuU JOOMNOJIHUTEIIb-

HOH JuTepary-
pHl
MIPAaKTHYECKUX

006-
pasoBaTesbHbIe

pecypcesl,
CTYIIHBIE

o  TEMEC

3aHSTHUH;

no-

o
JIOTUHY | TIapo-
IO, TIPEIOCTAaB-
jgseMbiM Hayu-
HOH OubIMoTE-
kot UI'Y.

4.3. Conep:xxanue yueOHOro MaTepuaJia

Conep:kaHue pa3aeJioB M TeM TUCHUTIHHBI

BBeaenue

ITonsaTus u TepMunsl Teopun auddepennnanpueix ypasenuit (AY). Knaccudukanus J1Y.
duznueckue 3anaun, npuBojsmue kK J1Y. 3agaya Komm u kpaeBas 3anaya. luTerpansHbie 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, cBoAsIIMecs K YPaBHEHHMIO C pa3JessioIIMMUCA NepeMeHHbIMH. JIuHelHbie
ypaBHeHHUs 1-ro nopsinka. JInHelHble OJHOPOIHBIE YPAaBHEHUS, TUHEWHbBIE HEOJIHOPOAHBIE ypaBHE-
HUS ¥ YPaBHEHHs, IPUBOASIIMECS K HUM. MeTox Bapualuy NOCTOSHHOM. YpaBHeHUs bepHyium u

Puxkatu. [uddepenuuansubie ypaBHeHUs B oMHbIX nuddepenimanax. /[Ba cmocoda nHTErpUpo-
BaHMs ypaBHCHHH B MOJHBIX nuddepennnanax. Muaterpupyemsie komOuHamu. MHTErpupyonmi
MHOXHTEJNIb U TeOpeMa Dijiepa 0 CyIIeCTBOBAaHUU UHTETPUPYIOIIEr0 MHOXKUTENS. uddepeHiunans-
Hble YpaBHEHUS, 3aJIaHHbIE B HEIBHOUW (hopMe U HE pa3pelieHHbIE OTHOCUTEIBLHO MPOU3BOIHON. Me-
TOJ BBEICHHs MapaMerpa (OB) JUIsi MHTETPUPOBAHUS YPAaBHEHUM, 3a/laHHBIX B HESBHOU (opme.
VYpasuenue Kiuepo.




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 -
cTHYecKkoe ypaBHeHue. OOlee pelieHre ypaBHEHHs B CiIydae pa3iIU4HbIX U KpaTHBIX KOpPHEW Xa-
PaKTEPUCTUYECKOTO YpaBHEHUS. YpaBHEHUs Jijliepa U METOJ MX pelieHus. JIMHelHble 0THOpO-
HbI€ YpaBHEHUS N-TO MOPSJIKA C MepeMeHHbIMU Koddduirentamu (00Luii ciayyail) 1 CBONCTBA UX
pemennii. OneparopHast ¢popma 3anucH: JuHEHHbIN quddepeHnnanbhplii oneparop. JIuneitnas 3a-
BUCUMOCTH cucTeMbl QpyHKImit. Onpenenurens Bporckoro. Teopema nuHetHONW 3aBUCHMOCTH CH -
ctembl pyHkuuid. Teopema o TUHEHHON HE3aBHCUMOCTH CHCTEMBI pellieHui TnHeiHoro nuddepeH-
[MAJIBbHOTO ypaBHEHUS N-ro nopsaaka. @yHnameHTanpHas cucreMa penieHuil. Teopema o CymecTBo-
BaHUM M €IMHCTBEHHOCTHU peleHus auddepeHInalbHOoro ypaBHeHusl n-ro nopsaka (6e3 qokasa-
TenbCcTBa). JInHEeliHble HEOAHOPOJHBIE YpaBHEHHUS. MeTopl MHTETPUPOBAHUS JTUHEHHBIX HEOTHO-
POJHBIX YPaBHEHHUH C MOCTOSTHHBIMH KO3((DUIIMEHTaMH: METO/1 HEONpeIeIeHHBIX K03 (pULIneHTOB;
METOJ Bapuannu noctossHHbIX. dopmyna OcTporpaackoro-JInyBuiuist 1 THTETpUPOBaHUE ypaBHE-
HUI BTOPOTO MOPSIKA.
Nurerpuposanue /1Y ¢ momomisio psaoB. YpaBHeHue Jiipu 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 pelIeHN CUCTEMBI JIMHEHHBIX OJHOPOJHBIX YpaBHEHMU |-ro mopsaka. JInHelHas
3aBHCUMOCTB CUCTEMBI BeKTOP-(GyHKIMA. [Tpuniun cynepnosunuu. Onpenenurens BpoHckoro cu-
CTeMbl BEeKTOp-QyHKIMI U TeopeMa 00 onpenenurene Bponckoro. dyHaamMeHTaabHas cCUCTEMa pe-
meHuil. MeToabl MHTETPUPOBAHUS CUCTEM YPaBHEHUH ¢ MOCTOSHHBIMU KO3 duiimeHTamu.

4. Kpaesasi 3a1a4a 1511 00bIKHOBeHHBIX JU( pepeHINATbHBIX YPABHEHUI
KpaeBas 3amaya a1 0ObIKHOBEHHOTO TU(GEpEeHIINATBLHOIO YpaBHEHHUsI BTOPOro nopsijaka. OyHK-
nusi ['puna kpaeBoil 3amaun. CBoiictBa QyHkuuu ['puna. Merton moctpoenust ¢pyHkiuu I'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 Hduddepernnanpaeie ypaBHEHUS TIEp- 10 Kommurexr 3ama- | OITK-1
BOTO TIOPSIKA HUH
2 2 JuddepernnanbcHpie 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 (BONMPOCOB), BHIHOCMMBIX Ha CAMOCTOSITEJIbHOE H3YY€eHUE CTYEHTAMH 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
Kpaesbie 3amaun 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 nuddepeHIaIbHbIX 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 BBIIIOJIHEHO IIOJIHOCTEIO.




Permenwust 3a1a4, JOMKHBI OBITH MOJNHBIME U, IPU HEOOXOJUMOCTH, JOJKHBI CO/IepKaTh 000CHOBA-
HUS Wiy nosicHeHus1. O053aTeNTbHO YKa3bIBaTh YCIOBUS 3a/1a4 M MIOJTyYCHHBIN OTBET.

3aanue OlEHUBAETCS MO 5 —TH OATBHOU CHCTEME.

0 OaIOB - 3a7aHMe HE BBITOIHIOCH

1 Gann - 3amaHuNe HE BHITIOTHEHO

2 Gamta - BBITIOJIHEHO TIOJIOBUHA 33/ TaHUS

3 Gayta - BBIOJIHEHO ¥4 3aJaHUS

4 Ganna - XOpoIlee BHIOJTHECHUE

KomrutekTsl 3a1anuit o Kaxoit reme Gpopmupyrotcs mo coopuuky 3anad Gununmos 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 caMoCTOATENbHBIN XapakTep padoThl CTyACHTA MO U3YYEHHUIO Psia AUJaKTHYe-
ckux enuHul. [Ipeamnonaraercs, yTo CTYJEHT CAaMOCTOATEIBHO U3YUHUT AOIOJIHUTENBHbIE MTaparpa-
(Bl IO MPOIIEHHON TeMe, HCTIONIb3YI0 OCHOBHYIO U JIOMOJHUTENIBHYIO JIUTEPATypy, a 3aT€M PEIIUT
npeiokeHHbIe 3a1aui. OLeHKa CaMOCTOSATEIbHOM paboThI CTYACHTOB MPOBOAUTCS ITyTEM BBICTaB-
JeHust 6aJuIoB 1Mo 5-TU OalIbHOM HAKOMUTENIbHOU cucTeMe (0aibl CyMMHPYIOTCS) 3@ BBIIIOJIHEHHbBIE
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. Daecromei, JI. 3. luddepenumansasie ypaBaenus / JI. 3. Dabscromsil. - 8- u3a. - M.: U3a-Bo
JIKWH, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 5k3.)

2. JIubdepeHnuanbHble ¥ UHTETPAIbHBIC YPABHCHUS, 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 3a1a4 N0 aupdepeHuanbHbIM ypaBHeHusm / A. @. Ouwinnmos. -
5-e m3x. - M. : JIuOGpoxom, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 2x3.)

JAONOJIHUTEIbHAS JIUTepaTypa

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

2. Tuxonos, A. H. YpaBuenus maremarudeckoil ¢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 - DBC «PykoHT» - MeX)oTpacieBas HaydHas OHMOIMOTEKa, CojaepIKaIias
OIII/I(prBaHHBIe KHUTH, ICPUOANYCCKUC HU3JJAaHUA U OTACIBHBIC CTATbH IO BCEM OTPACIIsIM
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 THIIA B KAYECTBE JEMOHCTPAIMOHHOTO 000PYIOBaHHS MCIIOIB3YETCS MEJO-
Bas jocka. HarmsaaHocTh o0ecnieunBaeTCs myTeM H300paKeHHs CXeM, uarpamm u (JopMyJ ¢ IToMoO-
1160 Mena. Mcmoap30Banue r00aabHOM KOMITBIOTEPHOM CETH TO3BOJIAET 00ECIEYNTh JOCTYTHOCTh
WHTEepHET-pECYypCOB U peain30BaTh CAaMOCTOSATEILHYI0 PabOTy CTyAeHTOB. Ha JeKIusx MoryT uc-
M0JTb30BaThCSl MYJIBTUMEIHIHBIE CPEICTBA: MPOSKTOP, IEPESHOCHOM 9KpaH, HOYyTOYK. Ha (dakysbre-
TC NUMCCTCA KOMHI)IOTepI/IBI/IpOBaHHaH ay,I[I/ITOpI/Ifl, HpeI[Ha3HaquHa51 1A CaMOCTOfITeJ’IBHOﬁ 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,

® JIPAKTUYCCKHEC 3aHATHA, HAIIPABJICHHBIC HAa AKTHUBU3AIHUIO MMO3HABATEILHON OCATSIBHOCTH
CTYACHTOB U HpI/IO6peTeHI/I$I HMH HABBIKOB PCIICHUA ITPAKTHUICCKUX U HpOGJ’IeMHBIX 3aJa4,

¢ KOHCYJIbTallUN —CIKCHCACIBbHO JJII BCCX KCIAOIINX CTYACHTOB,

® CaMOCTOATC/IbHAd BHCAYAUTOPHAA pa60Ta HaIripaBJICHA Ha HpI/IO6pCTCHI/I€ HaBBIKOB CaMOCTO-
ATCIIBHOI'O PCIICHUS 3a/1a4 110 JUCHUIIIIMHE,

L4 TGKYIJ_II/Iﬁ KOHTPOJIb 3a ACATCIIbHOCTHIO CTYJACHTOB OCYIICCTBIIACTCA HA JICKHUOHHBIX U ITPAK-
THYCCKHX 3aHATHAX B XO0AC CaAMOCTOATCIIbHOI'O PCIICHUA 3a1a4, B TOM YUCJIC Y JJOCKH.

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

8.1. OueHouHsble cpencTBa AJI1 BXOJHOTO KOHTPOJISA

OneHoyHbIE CpeicTBA ISl BXOJHOTO KOHTPOJIS HE UCIOIB3YIOTCS, TaK KaK JUCLMILIIMHA COAEp-
JKUT B OCHOBHOM HOBBIE 3HaHHUs. VIcIIONIb3yeMBbI€ k€ B IUCUUIUIMHE 3HAHUS U IPOCTEUILINE METO b
BBIUMCJICHUH OCBOEHBI CTYJEHTAMH B paMKaX aHAJIUTUYECKOW I€OMETPHH, KOTOpas H3ydaercs 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 CpPeICTBAa TEKYIIET0 KOHTPOJIS U KOHTPOJSI CaMOCTOSITENIbHOM 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 = x2eX 542

3 xzy”fxy'er:8x3 593




4 3" —2(1-1g(x>)y =0, y|=1tg(x) 635

BapuanTt No 2

1 1-2xp)y"=y(y-1) 150

2 y"'—4y"+8y =Sin(2x) 543

3 %37 —2xp=6In(x ) 595

4 X +Dy" -2y —ety=0, y1=e*—1637

BapuanT Ne 3

' Yy

1 V' =5 149
3x—y

2 y'+3y —dy=xe ¥ 541

3 xzy”féy:&)cz 597

4 y"—1g(x)y"+2y=0, y1=Sin(x) 639

Bapuant Ne 4

1 2x2y’+xy+1:0 140

2 y”74y’+8y:e'2x 543

3 xzy”+xy’+4y:10x 594

4 y”+4xy’+(4x2+2)y:O, yl:exz 642

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

2 Y =2y 4+ y =6xe’ 545
3 xzy”73xy’+5y:3x2 596
4 y"—2(1—tg(x2)y:O, y1 =1+ xtg(x) 635

Bapuant Ne 6

1 y=x(y'—xcos(x) 141
2 y"+4y'+4y:xezx 547
3 xzy”f6y:5x3 597

4 (e +1)y"-2y'—e¥y=0, y= 637

et +1

Bapuant Ne 7

1 (' =Din(x)=2y 143

2 v -5y = 3x2 548

3 2y -2y =Sin(Inx ) 598

4 y”+4xy’+(4x2 +2)y=0, » = xe¥ 642

[Tpumeuanue: CTyQeHT ycHeUIHO Mpolien oO0ydeHHe B ceMeCTpe M IOTOB K cJade dK3aMeHa,
€CJIM OH 3HAeT U MOHUMAaeT (POPMYJIUPOBKH OCHOBHBIX MOHSTUN U OINpeNeeHUH, 3HaeT popMyiu-
POBKH TE€OPEM, YMEET MPUMEHSATH MOHATUSA U TEOPEMBI JJI PEUICHUS 3a]a4 U yIpaKHEHUI, 3HAeT
METOMBI PELICHN U YCIEUIHO pelIacT 3a0aui U yIPaXKHEHUs, MOXKET IIPUBECTH IIPUMEPBI, XapaKTe -
PU3YIOIIUE OCHOBHBIE IMOHSTHUS.

8.3. O1ieHOUYHBIE CPECTBA ISl IPOMEKYTOUYHOM aTTECTAIINH.

®opmMa npoBeAeHUs IPOMEKYTOUHON aTTeCTAllui — HK3aMEH.

IIpuMepHBbIH CIMCOK BONPOCOB K IK3aAMEHY

Huddepennnanbubie ypaBHeHUs 1-ro mopsaka ¢ pasaensomumucs nepeMeHusiMu. [Ipocteii-
mue 1Y 1-ro nopsiaka, CBoASIIMECS K YPABHEHUIO C PA3ICIISIIOIIUMUCS epeMeHHbIMU. JInHelHbie
OJIHOPOJIHbIE ypaBHEHHUs. JIMHEIIHbIE HEOJAHOPOIHBIE YPABHEHUSI U YPABHEHMS, MPUBOIAIIMECS K




HUM. MeToJ Bapuanuu MOcTOsSsHHON. YpaBHeHus bepuymnu u Pukkatu. Jluddepenuumanbhsie
ypaBHEHUs B NOJHBIX nuddepennuanax. Uaterpupyemsle komOuHauuu. MHTErpUpyomuid MHO-
KHUTEJb U TeopeMa Diliiepa 0 CyleCTBOBaHUH HHTerpupytomiero Muoxutens. Auddepenunansusie
ypaBHEHUS, 33/IaHHbIE B HESIBHOW (hopMe U He pa3pellieHHble OTHOCUTEIBHO MPOU3BOAHON. MeTos
BBEJICHUS MapameTpa (OB) /Ul MHTETPUPOBaHMS ypaBHEHUH, 3aJaHHBIX B HesiBHOW ¢opme. Teope-
Mma [Iukapa o CylecTBOBaHMM U €IMHCTBEHHOCTHU pelleHus ypaBHeHus y'=f(x,y). Jloka3aTenbcTBo
Teopemsl [Iukapa. Metoa nocienoBatenbHbIX TpuOamkeHuil. [IpuHIun cxaTbix 0ToOOpaXKeHUH.

JluneiiHble OTHOPOAHBIE YPAaBHEHUSI N-TO MOPSAAKA C MOCTOSHHBIMU Kod(dduireHntamu. Xapak-
TepUcTHUeCKoe ypaBHeHue. O0Iee pereHre ypaBHeH!s B cllyyae Pa3JInYHbIX M KPaTHBIX KOpHEH
XapaKTEPUCTUYECKOTO yPABHEHUS. Y paBHEHUs JUiepa U METOI UX perieHus. JINHeiHbIe OJHOpOA-
HbIE€ YPaBHEHUs N-TO MOPAJIKA C MepeMEeHHBIMU Kod(uienTamu (0OLuii ciryyait) 1 CBOMCTBA UX
pemenuit. OneparopHast opma 3anucu: JTuHeHbIN 1uddepenmanbuplil onepatop. Jluneiinas 3a-
BUCUMOCTH cucTeMbl GpyHkuuid. Onpenenutens Bponckoro. Teopema JMHEHHON 3aBUCUMOCTH CH-
creMbl pyHKIMA. Teopema o IMHEHHOW HE3aBUCUMOCTU CHUCTEMBI pelieHui TuHeitHoro auddepeH-
[IMAJIBHOTO YpaBHEHUS N-ro nopsaka. @yHnaMeHTanbHas cucteMa pereHuil. Teopema o cyIiecTBo-
BaHUU U €IMHCTBEHHOCTU pelieHus AudQepeHnanbHOro ypaBHeHusl n-ro nopsaka (6e3 nokasa-
TenbCTBa). JIMHEHBIE HEOAHOPOHBIE YpaBHEHHUS. MeTOapl MHTETPUPOBAHUS JTMHENHBIX HEOTHO-
POJHBIX YPaBHEHUH € MOCTOSHHBIMH KO3(DPHUIIEHTaMU: METO/1 HEONPEIEIEHHbBIX KO3()(PUIIMEHTOB;
METOJI Bapuanuu noctossHHeIX. dopmyna Octporpaackoro-JInyBuiis 1 UHTErpUPOBAHUE YpaBHE-
HU BTOporo nopsnaka. MarerpupoBanne /1Y ¢ momomipbio psiaoB. YpaBHEeHUE DUPU U YpaBHEHUE
beccens. @ynkuun beccens. Cucremsl TMHEHHBIX TU(QepeHIMaIbHbIX YpaBHEHUH 1-r0 nopsika.
Martpuunas 3anuch cuctemsl Y. CBoiicTBa pelieHuil CUCTEMBI JIMHEUHBIX OJHOPOJIHBIX YpaBHE-
HU 1-ro mopsiaka. JImHeitHas 3aBUCUMOCTh CUCTEMBI BeKTOp-pyHKIMi. [IpuHImm cynepno3uiuu.
Omnpenenurens BpoHckoro cucremsl BeKTOp-pyHKIHMI U Teopema 00 omnpeaenurene Bponckoro.
DyHIaMeHTalbHAd CUCTEMa pelieHru. MeTonbl MHTErpUPOBaHUSI CUCTEM YPAaBHEHUM C MOCTOSH-
HbIMU KOd(dunmentamu. Kpaesas 3amada uist 0OBIKHOBEHHOTO JU(P(PEpEeHIIMAIBHOTO YpaBHEHHS
BTOpOro nopsnka. @yukius ['puHa kpaeBoit 3agaun. CBoricTBa ¢pyHkuuu ['puHa. Meton moctpoe-
Hus Qynkuun ['puna. IIpumep moctpoenus. Pemienue HeonHOpoaHOW KpaeBoil 3amaun. Jlenbra-
bynkums J{upaka u kpaeBas 3agava. OnpeneneHue u CBoMCTBa aenbra-QyHknun Jupaka.

Ilpumep mecmogwix 3a0anuil 011 NPOGEPKU CHOPMUPOBAHHOCIU KOMNEMEHYUIL, YKA3AHHBIX bliie n.3:

BOHpOCI)I OTBCTHI
1 O61ee pemeHne TMHEHHOTO OAHO- | A) B BUE JIMHCIHON KOMOMHAINM ABYX JTMHEHHO HE3aBUCHMBIX pellie-
porxHoro nuddHepeHnaaTbHOTO YpaB- | HUH

HEHUSI MOKHO 3aITUCaTh B) B BUie CyMMBI IBYX 9aCTHBIX PEIICHHUN

B) B Bujie IMHEITHOM KOMOWHAINH ABYX YaCTHBIX PCIICHHHA
2 Metoa Bapualy MOCTOSHHOM A) A5 TMHEWHBIX OTHOPOAHBIX YPaBHEHUN MEPBOTO MOPSIKA
MOKHO MPUMEHSTH JJIS1 CICTYIOIINUX b) ans nuHEHHBIX HEOTHOPOAHBIX YPaBHEHUN TIEPBOTO MOPSIKa

nuddepeHInanbHBIX YpaBHEeHUH niep- | B) mna ypasHenuit bepuymm u Pukkartu
BOTr'0 MOPSAIKA:
3 Ecnu 3amava Komm penreHa, To 310 | A) HaliIeHO €IMHCTBEHHOE PEIICHNE

03HAYaET, 4TO B) HaiineHO MHOXKECTBO pemeHH
B) HaiijieHa nonHast cucteMa peleHni
4 Ecnu ans ypaBHEHHs IEPBOTo MO- A) muddepeHnnansHOe ypaBHEHHE MOXKHO 3aIKcaTh B BUAE TIEPBOTO
psiziKa HaiiieH HHTerpUpYIoIuil MHO- | nuddepeHnnana, paBHOro HYJIIO
KHUTEIb, TO b) muddepennmansHoe ypaBHEHHE UMEET €INHCTBEHHOE PEIlICHNE

B) muddepennmansHoe ypaBHEHHE UMEET MHOXKECTBO PEIISHUI




Paspadoryuk:

/ /
/ / JOLIEHT Kadeapbl TeopeTuyecKo 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 2023 1. ¥y

[Tpotokon Ne6 H.o. 3aB. kadempoii / )/ C.B. JloBuos

Hacrosimmasi mporpamMmma He MoOKeT OBbITH BOCIPOW3BedeHA HU B Kakoid ¢opme 0e3
NnpeIBapUTEeIbHOI0 NMCHbMEHHOT0 pa3pelnieHust kKadeapbi-pa3padoTunKa NporpamMMmabl.



