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1. Ilesn ocBOEHHSA TUCITHILIAHBI

Hucnunnuna «AuddepeHnuanbHble ypaBHEHHS B MPUKIATHBIX 33/JadaX €CTECTBO3HAHHA» pPaccMaTpHBaeT

WCTIOJIb30BaHUE COBPEMEHHOW TEOPUH M MPAKTUKU AU PepeHITNATFHBIX YPaBHEHUNA IS PEIICHUS TPUKIIAIHBIX

3aJa4 €CCTCCTBO3HAHHA .

I_[e.m)m AUCHUIVIMHBI ABJIACTCA U3YUCHHUE OCHOBHBIX MAaTCMATHYCCKUX MOI[eHeﬁ, MIPUMCHAIOIIUXCS B

Pa3JINYHBIX pa3aciaax COBpCMeHHOﬁ 6I/IOJ'IOFI/II/I, MCIHUIIMHBI, 3KOJIOTMH ,(I)I/I3I/IKI/I ,TeOpeTI/I‘IGCKOﬁ MCXaHUKHU H

T.A., TIOATOTOBKAa CTYJACHTOB B obmactu HCCJICAOBAHUA CJIIOXKHBIX CUCTEM W IPOILCCCOB HAa OCHOBC MCTOJ0B

MaTeMaTUYEeCKOT0 MOJISIUPOBAHNS, C TPUMEHEeHHeM TG hepeHITHATFHBIX YPABHEHUN U UX CHCTEM.

Ilepeyens mnpodecCHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (QYHKIHMHA H TPYAOBBIX
(pyHKIMii, COOTBETCTBYIOIIMNX NPO(EecCHOHATBHON NeSITeJIbHOCTH BbIIIyCKHUKOB

HaumeHoBanue 10KymMeHTa Kon HaumenoBanue 0a30B0# IpyMIibl, JTOKHOCTH
(npodeccun) WK CHIEITAATBHOCTH
OK3 2320 [IpenonaBarenu B cpeHEN MIKOIE
2340 IIpenogaBarenu B CUCTEME CIIELUAIIBHOTO
obpazoBaHus
Koa u O0600111eHHbIE TPYIOBbIE (DYHKIMHU TpynoBbie QyHKUNH
HanMeHOBaHHe Kon HaumenoBanue Yposenb HaumenoBanue Kon Yporenb
npogeccuoHaIbLH KBaJIH(HUKA (moxypoBen
oro 10707 b)
CTaHAapTa KBaJu(puka
U

01.001 Iemaror [legaroruueckas Oo6menenaroruuec| A/01.6
(memaroruyeckas JIeSITEIIbHOCTD TI0 Kast (QyHKITHSL. 6
JIeSATENBHOCTD B MPOEKTUPOBAHUIO U Obyuenne
JIOTIIKOJIEHOM, peanu3anuu Bocnurarensaas | A/02.6
HaYaJIbHOM 00pa3oBaTeNbHOTO JIESATEITLHOCTh 6
oo111eM, A | mpouecca
OCHOBHOM OOIIIEM, 00pa30BaTeIbHBIX 6
CpeaHeM obmieM OpraHu3alusix PazBuBatomias A/03.6
00pa3oBaHUN) JIOITKOJIBHOTO, TS TETHLHOCTh
(BociuTaTemp, Ha4aJIbHOI'0 OOIIErO, 6
YYUTEIb) OCHOBHOTO 00ILIEro,

cpeaHero oomero

00pazoBaHus

Ilemarornueckas Ilemarornueckas

JIESITEIILHOCTD TI0 JIESATEILHOCTD TI0

MPOEKTUPOBAHUIO H peanuzanuu

B | peanmsaunu 6 mporpamm B/03.6 6

OCHOBHBIX OCHOBHOTI'O U

0011e00pazoBaTeNbHBIX CpeIHero

porpamm o0m1ero

obpazoBaHus




Mecto aucuunimmnsl B ctpykrype OIIOII 6akanaBpuara

JuctummHaa otHOcuTes K Oioky 1@ «ducommmuabl(Moxynn)y. K dgacth, dopmupyemas
y4acTHUKaMU 00pa3oBaTeNbHBIX OTHOIIeHM. YuTaeTcs Bo 2 cemectpe. HaxomuTcs moj MHAEKCOM
b1.B./IB.04.01.

3. Pe3yJII)TaTI>I OCBOCHHUS JUCHUIIJIMHBI (MO}IyJIH) ﬂngzgpepeﬂunanbﬂme YpaBHEHUA B

NPUKJIAIHBIX 3a1a4aX €CTECTBOZHAHUSA

[Tporiecc wW3ydYeHWs MUCIUIUIMHBI HampaBieH Ha (OPMHUPOBAHHWE JJIEMEHTOB CIICIYIOIINX
koMrereHni B cootBercTBUM ¢ PI'OC BO 1o naHHOMy HanpaBlIEeHUIO:

Kon HaumenoBanue WuaukaTop HOCTHKEHHUSI KOMIETEHIIUN
KOMIIETEH- KOMIIETEHIIAHN (3aKperuIeHHbIH 3a TUCIUTUTMHON)
U
YK-1 Crnocoben ocymectBisath | YK-1.1. Ananusupyer 3aaady, BeIIeNss ee 0a30BbIe
MIOMCK, KPUTUYECKHUI aHaJIN3 [ COCTaBJISAIOLINE;
uHbOpMalnu, MPUMEHSTh YK-1.2. Onpezensier, MHTEPIPETUPYET U PAaHKUPYET
CUCTEMHBIN TOJXOJ IS nHpOpMaIHIo, TpeOyeMyI0 ISl peIIeHUs TIOCTaBICHHOM
peIIeHus TOCTaBIEHHBIX 3a/1a4H;
3ajad. VYK-1.3. OcymiecTBiseT MOUCK HHPOPMAITUH IS PELICHUS
MOCTaBIICHHOW 3a/1a4M 10 Pa3TUYHBIM THIIAM 3alPOCOB;
VK-1.4. Ilpu o6paboTke nHGOpMAIH OTINYAET (PAKTHI OT
MHEHUH, UHTepIpeTaIHii, OIIeHOK, (hopMUpYeT
COOCTBEHHBIE MHEHUS U CY)KJIEHUS, apTYMEHTUPYET CBOU
BBIBOJIBI M TOUKY 3PEHHUS;
VK-1.5. PaccmatpuBaeT U npeajaraeT BO3MO>KHbIE
BapUaHTHI PELICHHsI TIOCTABJICHHOM 3a/1a4u, OLIEHUBAs UX
JIOCTOMHCTBA U HEAOCTATKH.
I1K-1 CniocoOeH onpenenuThb I1K-1.1: 3HaeT 0COOEHHOCTH COBPEMEHHOTO JTarna
obume GopMBI 1 3aK0- pa3Butusi 00pa30BaHUs B MHUPE, 3TAIlbl PA3BUTHUS
HOMEPHOCTHU OTIEIbHON MATEMATHKI.
MPEAMCTHOH 0bnacTn [IK-1.2: Ymeer  cucrtemHO aHaJIM3UPOBATh
MH(POPMALIUIO, CONIOCTABIIATH, JIEJIaTh BHIBOJIBI
[1K-1.3: BrnaaeeTr coBpeMEHHBIMU METOIAMH,
METO0JIOTUEN Hay4YHO-UCCIIEN0BATEIBCKON 1EeATEIbHOCTH
B 00J1aCTH MaTeMaTHKH, IEMOHCTPUPYET IMOHUMaHHUE
o01Iel CTPYKTYpBI JAHHOW JUCIUTUINHBL.
4. CrpykTypa M coaep:kanve AuCHMIUIMHBI (Moay.si) uddepeHnuanbHble ypaBHeHHs B

NPUKJIAAHBIX 32a4aX eCTeCTBO3HAHUS
4.1. CTpyKTypa IMCHUILIHHBI (MOAYJIsT)
OO011ast TpyA0€MKOCTh AUCHUILIUHBI COCTABIISAET S 3a4eTHBIX eUHHULL, 180 Jacos.

Bun y4yeonoii paGoThl

Bcero IHopsaakoBblil HOMEp ceMecTpa

8 | 1 |




OO0mmas TpyI0eMKOCTh AUCITUIUINHEI BCETO (B 3.€.), B TOM
qHcie:

53.e.

53.e.

Kypcogoii mpoekT (padoTa)

46

46

AyIUTOpHBIC 3aHSTUS BCETO
(B akaz. yacax), B TOM YHCJIE:

88

88

Jlexun

44

44

HpaKTI/I‘IeCKI/Ie 3aHATHsA, CEMUHAPBI

44

44

JlabopaTopHbie pabOThI

CamMocTosTeIbHas pa60Ta BCCTO (B aKani. qacax), B TOM YHCJIC:

65

65

KCP

OK3aMeH

27

27

OO01mas TpyI0eMKOCTh AUCIUTUTHHBL

180

180

Hanmenosanue
pazlieNnioB U TeM

Bunas! yueGHON pabOTHI, BKITIOYast
CaMOCTOSATENBHYIO pabOTy CTYICHTOB H
TPYAOEMKOCTH (B Yacax)

JUCHIUTUIAHBI (MOAYJIS)

AynuropHas pabora

CamocrosTenbpHas

pabota

@DOpMBI TEKYIIET0 KOHTPOJIS
yCIeBaeMoCTH (IT0 HeeIsIM

cemectpa). DOpMBI IPOMEXKYT.

aTTeCT

ceMecTp
BCEro

JIEKLIIUHA

IIpakT. 3aHsaTus
JIabopar. 3aHsATUA

Jp.BuabI KOHTAK. pad.

Kvpcos. pad(.mpoexr)

TTonroroBka k 9K3.

Bcero

Ilpvrue BUOBI

CobGecenoBanue

Konoxksuvm

IIpoBepka TecToB

IIpoBepka KOHTP.pad

IIposepka pedepara

IIpoBepka scce u

Kypcosas pabdora

()
S
(]
S

Paznen 1. Iudgdepennnanbubie
YPaBHEHMsA B OMOJIOTMH U
9K0JIOTHH.

1.1

Jduddepennunanscapie ypaBHEHUSA 2 |2
B 3K0J10ruH. OCHOBHBIE THIIBI
G, ypaBHEHHH M UX
MPUIIOKEHUS K COCTABIICHHUIO
MaTeMaTH4eCKHX MOJIeIeH
OMOJIOTMYECKUX 33/1a4.

1.2

Mopens B3auMOoICHCTBUS 2 2
Bonbsreppa. Monens
KOHKYPEHTHOTO B3aWMOJICHCTBHS
IBYX BHIOB .MoOJens XUIIHUK -
>kepTBa. HopMupoBanue
BEIOPOCOB BPENIHBIX BEIICCTB.

1.3

JvHaMKKa nonmyJisanui. 2 2
B3aumMoneiicTBrue NOMyIsAIUHA.
Koukypenuus. Monenu XacHena.
I'unoresa Bonbreppa.

14

[leprommaeckne MPOIIECCHI. 2 ]2
Konebanus B OMOIOrHYECKUX
cructemMax. bronornueckue yachl.
Monenu cepaua.

1.5

CroxacTudecKkuil pe3oHaHC B 4 |4
ouostoruu IloHsATHS

aBTOKONeOanuit .budypranms
Amnpponosa- Xormda. Monenb

OpIOCIIeILIATOP.




1.6

Mopenmu pactpocTpaHeHHS
SMHUIEMUH U IMMYHHBIX PEaKITHi.
AHanu3 pacnpocTpaHeHUs
0e3pIMMYHHOU 3nuaeMud. Moenn
Pa3BUTHS STTUAEMHHU C
MIPUOOPETEHHBIM

HMMYHUTETOM .Maremarndeckas
MOJIENIb AMHAMHUKH HIMMYHHBIX
peakuuii. MaremaTuueckue MOJeNn
B BUPYCOJIOTHH.

1.7

Henuneitnsie BonHbl. Mopenb
HEpBHOIro uMnysbsca. Henunelinas
MOJIeJIb aHTUIIOPTA HUOHOB.
MynbTucTaliMOHapHast MOJEIb.
ABTOKOJIE0aTEIbHAS MOJIETb.
Junamuueckuii xaoc.

1.8

MojenupoBaHre MUKPOOHBIX
nonyJsiuuii. MukpoOHbIe

MO JISAIUH KaK OOBEKT
MOJICIMPOBAHHMS U YIIPABJICHUS.
HenpepeiBHast KynbTypa
MHUKPOOpranu3MoB. Mojiens MoHo.
JByxBO3pacTHast

MoJenb .HernpepsiBHbIC
BO3pACTHBIE PACIIPEICICHHUS.

Paznen 2. IndpdepenuuanbHbie
YPABHEHHS B YaCTHBIX
NPOU3BOJIHBIX.

12

16

2.1

Knaccuueckue 3agaun Gu3uKu
pellaeMble C IOMOILBIO YPaBHEHUN
B YAaCTHBIX ITPOU3BOJIHBIX. KpuBas
IIOTOHU. 3a/1a4ya 0 OpaxUCTOXPOHE.
KpI/IBI/BHa IIJIOCKHX KPUBBIX.
YpaBHenue nenHoi nuHuy. Bropoi
3akoH HproToHa.

2.2

3aKOH BCEMHUPHOT'O TATOTEHHS.
MexaHnueckre KoaeOaHusl.
Henunelnpiii MaTeMaTHYSCKUI
masTHuk .Konebanus B
JIEKTPUUYCCKUX IICTIAX. Y PaBHCHHE
KoJIeOaHUl CTPYHBI. Y paBHEHUE
KosiebaHuii MeMOpaHbl. 3a1aua o
pacmpeieieHuH TeIlia B CTEPIKHE.

23

Mopnenu ruipoAMHAMUKH.
Huddepennnanbubie ypaBHEHUS U
HX CHUCTEMBI B 3a/1a4ax
ruapoauHamMuku. Mogenu
THAPOJMHAMUKY. [IBIKEHUE PBIO.
Jlunamuka KpoBH.

24

Jnddepennmnanpabie ypaBHEHHS B
xUMHUH. CKOPOCTh PEaKITUH.
Kunernueckue ypaBHEHHUS.
Karanutudeckue mpoiecchl.
HeobpaTumas peakmus
OIIPEICIIEHHOTO TTOPSIKA.

Pazgen 3. duddepenuuaibabie

12

17




YPaBHECHHUHA B YaCTHBIX
IMPOU3BOJIHbIX.

3.1

Knaccuueckue 3a1aun GU3MKK 2 |2 4
pelaeMble ¢ MOMOIIBIO ypaBHEHUH
B YaCTHBIX MTPOU3BOMHBIX. KprBas
ITOTOHU. 3a/1a4ya 0 OpPaXxHCTOXPOHE.
KpuBu3Ha IMI0CKUX KPUBBIX.
VYpaBHeHue nenHoil nuHun. Bropoit
3akoH HrroToHa.

32

3aKOH BCEMUPHOTO TATOTCHHS. 2 |2 4
MexaHn4eckue KojaeoaHusl.
Henuneiinblii MaTeMaTuuecKuil
MasTHUK .KoneGanus B
IIEKTPUUECKUX LETISAX. Y paBHEHNE
KoJieOaHMH CTPpYHBI. Y paBHEHUE
KoyiebaHui MeMOpaHbl. 3a1a4a o
pacipeseleH!H Telia B CTEpKHE.

3.3

Mogenyu rupoAUHAMUKH. 4 |4 4
JuddepennmanbHble ypaBHEHUS U
UX CHCTEMBI B 3aJlauax
THApOJMHAMUKU. Mojenu
THIPOJMHAMHUKY. [IBIKEeHUE PHIO.
JluHaMuKa KpoBH.

34

JuddepeHnmanbHbie ypaBHCHUS B 4 |4 5
xuMuH. CKOPOCTh peaKiyy.
KuneTnueckue ypaBHCHUS.
Karanutuueckue mpoueccsl.
Heobparumas peakuus

ONPCACICHHOTO MOPsJIKaA.

OO0mast TpyI0EMKOCTh, B 4acax 8 180 |44 |44 |- |- |65]- IIpomerxyTouHas aTTecTalus

dopma

3ayer

3a4eT ¢ OLEHKOMN

Dk3aMeH/KypcoBast paboTa

4.2. Cogepxxanue TMCUMIIIMHBI (MOXYJIs)

Paznen 1 ./luddepennpanbapie ypaBHEHUS B OMOJIOTHU U SKOJIOTHH.

Tema 1.1. uddepennmanbupie ypaBHeHHs B 9KoJorud. OCHOBHBIE TUTIBI (. ypaBHEHUN U UX
MPWIOKEHUS K COCTABIICHUIO MATEMAaTHUECKUX MOJIeNiell OMOIOTHYeCKUX 3a1ad.

Tema 1.2. Mopens B3aumMozencTBusi Bonbreppa. Mojenb KOHKYpPEHTHOTO B3aUMOJICUCTBUSA JIBYX
BUJI0B .MoIeTh XUIITHHK - )KepTBa. HopMupoBaHue BEIOPOCOB BPEIHBIX BEIIECTB.

Tema 1.3. Jlunamuka nonynsiuuid. BiaummopneidictBue nomyisauuil. Konkypenuusa. Moaenu
XachHena. I'unore3a BonbTeppa.

Tema 1.4. Ilepnonnueckue mpouecchl .Konebanusi B OMOJOTHUUECKHX CHCTeMax. buonorundeckue
yacel. Mozenu cepaua.

Tema 1.5. Croxactuueckuii pe3oHaHc B Owuonoruu .IloHsTust aBTOKoneOanuii .budypkamms
AnpaponoBa- Xomnda. Mozens OprocuemisTop.

Tema 1.6. Mogenn pacnpoCTpaHEHUs] OIUJIEMHUM U HMMMYHHBIX peakuuid. AHanu3
pacipocTpaHeHHsT O€3bIMMYHHOW »muaeMud. Monenu pa3BUTHS SHOUAEMHA C TPHOOPETCHHBIM
MMMYHUTETOM .MaTtemaTudeckass MOJENb JUHAMUKA UMMYHHBIX peakuuil. MatemaTuueckne MOJENH
B BUPYCOJIOTHH.

Tema 1.7. Henuuelinble BOJIHBI. MoJens HEPBHOTO UMNyJsibca. HenuHelHass Molielb aHTUIIOPTA
MOHOB. MyJnbTHCTalIMOHApHAS MOJETb. ABTOKOIE0aTeIbHas MOIeNb. JInHaMHUYEeCcKHii xaoc.




Tema 1.8. MopenupoBaHWe MHUKPOOHBIX MOMYJSIIUKA. MUKpOOHBIE TOMYJSIIMA Kak OOBEKT
MOJICTIMPOBAaHUS MW yHpaBieHHs. HempepbiBHas KyJabTypa MHUKpOOpraHu3MoB. Mopens MoHo.
JIByxBo3pacTHas Mozeib .HenpepsIBHbIE BO3PACTHBIE PACTIPEACIICHUS.

Pa3nen 2. /luddepennmanbabie ypaBHEHHS B YaCTHBIX MPOU3BOTHBIX.

Tema 2.1. Knaccuueckue 3amauu (pU3MKK pelraeMble C TMOMOINBI0 YPaBHEHHH B YaCTHBIX
npou3BoAHbIX. KpuBasi moronu. 3amaya o OpaxuctoxpoHne. KpuBu3Ha MIOCKUX KPHUBBIX. YpPaBHEHHE
LenHou JimHuu. Bropoit 3akoH HeroToHa.

Tema 2.2. 3akoH BCEMHpPHOro TsroTteHus. Mexanuueckue konebanus. Henunensin
MaTemMaTuueckuid MasTHUK .KoneOGaHMsI B SJEKTPUYECKUX LEMAX. YpaBHEHHE KOJeOaHUW CTPYHBI.
VYpaBHenue konebanuii MeMOpaHbl. 3aaua O pacTpeIeICHHH TeTia B CTEPIKHE.

Tema 2.3. Mopenu runpoauHamuku. Juddepenimanbapie ypaBHEHUSI U UX CUCTEMBI B 3aJadax
rupoAnHaMUuKU. Mogenu rufpoauHaMuky. /[Bikenue pei0. JlnHaMuKa KpOBH.

Tema 2.4. Juddepenuunanbupie ypaBHeHuss B xumuH. CKOpocTh peakuud. Kunerudeckue
ypaBaeHus. Karanuruaeckue nporeccsl. HeoOpaTtnmast peakiusi orpeIe]ICHHOTO TopsIKa.

Pa3nes 3. DneMeHThI KaueCTBEHHOM Teopuu AUQPYypaBHEHUI.

Tema 3.1. DneMeHThl KadyeCTBEHHOUW Teopuu AudypaBHeHUil. HempepbiBHBIE U IUCKPETHBIE
mozmenu. Cucrembl auQQPEpeHIIMATBHBIX YpPaBHCHHH KaK MOJETH OHOJIOTHYECKUX TIPOIECCOB.
Y cToHunMBOCTh AMHAMHUUECKUX cucteM. Monenu ManbTtyca u @epxroibcra.

Tema 3.2. ViccnenoBanue yCTOMYMBOCTH CTAllMOHAPHBIX COCTOSIHUI cucteM. YpaBHeHus JIoTku u
Bonbreppa .CranuoHapHbBIE COCTOSHUS CHCTEM. ¥YcToWuuBOCTh mo JlsmynoBy. Meton JlsmyHoBa
JIMHEAPHU3aLMU CUCTEM B OKPECTHOCTH CTAIMOHAPHOTO COCTOSHHS.

Tema 3.3.YCTONYHMBOCTH COCTOSHMH HUHAMHUYECKHUX CHCTEM 3ajady MEIUIMHBEL. Moaean
Mopdorenesa. Poct komonuit Mukpo6oB. PocT pakoBoii ommyxosu.

Tema 3.4. Monens numdonuTapHoro xopuoMeHunrura .Moxens Bennona (nelikemun).Monaenb
OTTreceHa (cepaeuHO-COCYIUCTON CUCTEMBI)

Tembl 1adopaTopHbIX padoT (JIabopaTopHbIH MPAKTHKYM)
He npenycmotpens! yueOubm mianom OOIT

[IpumepHasi TeMaTHKAa KypPCOBBIX padoT

l. PasHoctHbIe MeTO/IbI peteHus qudpepeHnanbHbIX YpaBHEHU N

2. Pemenue cuctem nuddepeHmanbHbIM ypaBHEHH MeTOI0M Alamca

3. YucnieHHbIE METOIbI MPU pelieHnn TudPepeHInanbHbIX ypaBHeHu. YncaeHHoe
uHTerpuposanue. @opmyiia npsAMOyroJbHUKOB.

4. Pemenue cuctem auddepeHnmaibHbIX ypaBHEHUN METOI0OM Diiepa

5. Pacuer monera cuapsga

6. Pewmenue cucrem auddepeHunanbHbIX ypaBHEHUI METOJOM MPOTHO3a U
KOPPEKIIMHU

7. UYucnennsie metobl. [Ipubnmkennsie Beruncienusa. UHTepnonupoBanue

bynkuumii. [I[pumeHeHne YMCIeHHbIX METOIOB.

5.00pa3oBaTesibHbIE TEXHOJIOTHU

AKTHBHBIEC U HHTCPAKTHUBHBIC (I)OpMBII JICKOWH, IIPAKTUYCCKUC 3aHATHUA, KOHTPOJIbHBIC pa6OTLI,
KOJUIOKBUYMBI, 3a4€ThI U OK3aMCHBI. B Tteuenme CEMECTPOB CTYACHTHI PCIIAIOT 3a/Ja4l, YKa3aHHBIC
npenoaaBaTCiiCM.



6. YueOHO-MeTOANYeCKOe OOecrnedeHHe CaMOCTOSITeIbHON pPadoThl cTyeHToB. OueHoOYHbIe
cpeacTBa /sl TeKyLIero KOHTPOJs YyCNeBaeMOCTH, NMPOMEKYTOYHOH aTTecTalMH MO HMTOram
OCBOEHMS THCHMIJIHHBI.

6.1. Ilnan camocTosiTeIbHOM Pa00OTHI CTYACHTOB

Ne n/mm HaunmenoBanue pasjgena (temsl) | Bug camocrosiTe1bHOM Tpynoemkocts (B
padoThbI aKaJeMHYeCcKHX
yacax)
Paznen 1 | duddepenunanbubie 24
YPaBHeHHUS B OM0J10THH U
JIKOJIOTHH.
1.1 Huddepennmanbapie ypaBHeHUST | AyauTOpHasi padora

B 3K00TuH. OCHOBHEIE THUIIBI
nud. ypaBHEHUHN U UX
MIPHJIOKEHUS K COCTABIICHHUIO
MaTeMaTHYECKUX MoOeNeH
OMOJIOTMYECKUX 3a]ad.

1.2 Mogenp B3auMOIEUCTBUS AyautopHasi pabora
BonsTeppa. Moaens
KOHKYPEHTHOTO B3alUMOJICHCTBUS
JIBYX BUAOB .Mozeib XUITHUK -
*keprBa. Hopmuposanue
BBIOPOCOB BpEJIHBIX BEIIECTB.

1.3 JluHaMuKa Moy suui. Teopernyeckuii TecT
B3aumopeiicTBue momyJsisiiui.
Konkypenuusa. Monenu XacHena.
I'mnoresa BonbsTreppa.

1.4 [Iepnognueckue AynutopHas pabora
nporieccol .Konebanus B
OMOJIOTrMYECKUX CUCTEMAX.
buonornueckue yacel. Monenu
cepaua.

1.5 CroxacTU4ecKuil pe3oHaHC B AyautopHasi pabora
ouonorun .IlousaTus
aBTOKOJIeOanuii .budypramms
AnnponoBa- Xornda. Mozenb
OproceuIATOp.

1.6 Mopenu pacnpocTpaHeHuUs AynutopHasi padora
SMUAEMUU U UMMYHHBIX PEaKIIH.
AHanu3 pacrnpocTpaHeHUs
0e3bIMMYHHON SITUIEMUU.
Mopenu pa3BUTHS STUAEMUU C
pUOOPETEHHBIM

MMMYyHUTETOM .Marematnueckas
MOJIeJIh TIMHAMUKUA UMMYHHBIX




peakuuii. Matematuueckue
MOJIEJIA B BUPYCOJIOTHH.

1.7

Henuneiinbie BotHBI. Moieib
HEpPBHOTO uMItysbca. Henmuelinas
MO/IEJIb aHTUIIOPTA UOHOB.
MynbpTUCTallMOHApHAS MOJIENb.
ABTOKOJIEOATEIFHAS MOIED.
JmHaMuIecKuii xaoc.

AynutopHas pabora

1.8

MogenupoBaHre MUKPOOHBIX
nomysiiuii. MuKkpoOHbIe
HOITYJISIUH KaK OOBEKT
MOJCIINPOBAHUS U YIIPABIICHHUS.
HenpepriBHast KynpTypa
MUKpPOOpPraHu3MoB. Mozenb
MomHo. /IByxBO3pacTHas
Mozeis .HemnpepsiBHbie
BO3PACTHBIC PACIIPEICIICHHUS.

KonTpoasHnas padora

Paznen 2

JudpdepennunanbHbIe
YPABHEHHs B YaCTHBIX
NPOHU3BO/JIHBIX.

16

2.1

Knaccuueckue 3anaun pu3uku
pelaemMple ¢ OMOIIBIO
YpaBHEHU B YaCTHBIX
pon3BOIHBIX. KpuBast moroHu.
3agaua 0 OpaXUCTOXpOHE.
KpuBH3HA MIOCKUX KPUBBIX.
YpaBHEHHE LIETHOM JIMHUU.
Bropoii 3akon HeroToHna.

AynutopHasi padora

2.2

3aKOH BCEMUPHOTO TATOTEHUSI.
MexaHn4ecKkre KojaeOaHus.
HenuHelHpii MaTeMaTHYeCKUM
MasTHHUK .Koaebanus B
AIEKTPUUECKHUX LIETISIX.
VYpaBHeHue KojaeOaHul CTPYHBI.
YpaBHeHHE KoIeOaHUH
MeMOpaHsbI. 3aja4a o
pacripeiefieHuH Teria B CTEPIKHE.

AynurtopHasi padora

23

Mogenu ruipoJMHaMUKH.
Huddepenunanbable ypaBHEHUS
U UX CUCTEMBbI B 3a/1a4ax
rUJIpOoAMHAMUKU. Monenu
THJIPOAMHAMUKY. [IBHKEHHE PBIO.
JnHamuka KpoBH.

AynutopHasi padora




24 Huddepenunansubie ypaBuenuss | KontposabHasi padora
B XUMHUH. CKOPOCTb PEaKIHH.
Kunernueckue ypaBHeHHUS.
Kartanutnueckue npoueccsl.
HeobOpatumast peaxiust
OTIpeJIeIEHHOT0 OPSIIKA.

Pazpen 3 | Paszgen 3. DieMeHTBI 17
Ka4eCTBEHHOU TeOpUH
audypaBHeHUIA.

3.1 DNEeMEHTHI KaYECTBEHHON TEOPUH | AyIMTOpPHAas padora

nudypaBHenuid. HerpepsiBHBIC 1
JUCKpeTHbIe Mojieau. CucTteMbl
muddepeHIInaIbHbIX YpaBHEHHH
KaK MOJIENIA OMOJIOTHYECKHUX
IIPOLIECCOB. Y CTOWYHUBOCTh
IUHAMHUYECKUX cucTeM. Moaenn
Mansryca u ®epxronbcra.

3.2 HccnenoBanue ycTOMYMBOCTH AyautopHasi pabora
CTallMOHAPHBIX COCTOSHUI
cucreMm. YpaBHeHus JIoTku u
Bossreppa .Crarnimonapueie
COCTOSIHHSI CUCTEM.
YeronuuBocTs 10 JIAmyHOBY.
Meron JIsmyHoBa TuHEapU3aluu
CHUCTEM B OKPECTHOCTH
CTAallMOHAPHOI'O COCTOSTHUSI.

33 VY eToN4MBOCTh COCTOSTHUI AynuTopHas padora
JUHAMHUYECKHUX CUCTEM 3a/1ad
MeOUINHLL. Monenu
Moporenesa. Poct kononuii
MHUKpOOOB. Poct pakoBoit
OITYXOJIH.

3.4 Mogens 1uMpounuTapHOTO Kountpoasnas padora
XOpUOMEHUHTUTa .Moens
Bengona (neiikemun).Mozens
Otrecena (cepieyHO-COCYAUCTON
CHCTEMBI)

OueHouHble cpeAcTBa IS TEKYLIEro KOHTPOJS YCIeBaeMOCTH M IPOMEKYTOYHOM
aTTrecTaluu

Kpurtepun onieHKH NpoMe:KyTOYHOM aTTecTanuu B (popme 3a4era

Orenka | XapakTepHCTHKA TpeGOBaHMIT K pe3y/IbTaTaM aTTecTanuy B GopMe 3adera




«3a4TeHO»

Teoperudeckoe coiepkaHue Kypca OCBOCHO IOJIHOCTBIO 0€3 TPOoOeIoB WK B
LIEJIOM, WJTM OO0JbIIIEH YacThl0, HEOOXOAUMbIE IPAKTUYECKNE HABBIKK paOOTHI €
OCBOEHHBIM MaTepHaioM c(hHOpMHpPOBaHBI WJIM B OCHOBHOM C(POPMUPOBAHBI,
BCE WM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabodeil mporpaMMoii yaeOHbIX
3aJJaHU BBINOJIHEHBI, OT/IEIbHBIE U3 BBINOJIHEHHBIX 3aJJaHUI COAepKaT
OLLIMOKH.

«He 3auTeno»

Teopernueckoe copepxkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOIMMbIE HABBIKU
paboThl HE CHOPMUPOBAHBI HITH CHOPMHUPOBAHBI OT/ACITHHBIC U3 HUX,
OOJIBIITUHCTBO MIPETYCMOTPEHHBIX paboueil yaeOHOH TporpaMMoit 3a1aHuil He
BBITIOJTHEHO JTMOO0 BBITTOJIHEHO C TPYOBIMU OIMOKAMH, Ka4eCTBO UX
BBITIOJTHEHUSI OLIEHEHO YHCIIOM 0ailyioB, OJM3KUM K MUHUMYMY.

Kpurtepun oneHKH NpoMe;KyTOYHOH aTTecTaluM B opMe IK3aMeHA

Ornenka

XapakTepucTuka TpeOoBaHUN K pe3yibTaTaM aTTecTaluu B (hopme
9K3aMeHa

«OTInyHO»

Teoperudeckoe cojaepkaHHE Kypca OCBOCHO IIOJIHOCTBIO — 0€3
mpo0eJIoB, CUCTEMHO M TIyOOKO, HEOOXOAMMBbIE NPAKTUYECKHE HABBIKU
paboThl C OCBOCHHBIM MaTepUaIOM C(OPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIC
paboueli yueOHON TpOorpaMMoi yueOHbIE 3aJJaHusI BBITIOJHEHBI O€3yIPEYHO,
KayeCTBO HX BBINIOJHEHHUS OILIGHEHO YHCIOM OanioB, OIU3KHUM K
MaKCUMYyMY.

«XOopouIo»

Teoperudeckoe cojepkKaHue Kypca OCBOEGHO B LIeJIOM 0e3 mpoOenos,
HEOOXOIMMbI€ NMPAKTHUECKUE HABBIKM pabOThI ¢ OCBOEHHBIM MaTepHalioOM B
OCHOBHOM  C()OPMHPOBAHBI, IpeayCMOTpEeHHble  paloueil  ydeOHOMU
pOrpaMMOil yueOHble 3aJJaHHs BBIIOJIHEHBI C OTJEIbHBIMU HETOYHOCTSIMH,
Ka4eCTBO BBINOJIHEHUS OONBIIMHCTBA 33JaHUH OLEHEHO YMCIIOM OaioB,
OJIU3KUM K MaKCUMYyMY.

«Y,ZLOBJ'ICTBOpI/IT TeopeaneCKoe COACPIKAaHUEC KypCa OCBOCHO OonbIIIEH qaCTbIO, HO

CJIIBHO»

npoOeiasl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, HEOoOXOIUMBbIe
NPaKTUYECKHE HAaBBIKM Pa0OThI C OCBOCHHBIM MAaTEPHUAIOM B OCHOBHOM
chopMupoBaHbl, OOJBIIMHCTBO IMPEAYCMOTPEHHBIX paboueit  ydeOHOM
IpOrpaMMoOi y4eOHBIX 3a/laHUi BBITIOJHEHBI, OTJCNIbHBIE U3 BBITOIHEHHBIX
3aJJaHHU COJIePKAT ONMTHOKH.

((Hey,I[OBJ'IeTBOp TeOpeTI/I‘ICCKOC COACPIKAHUC Kypca OCBOCHO YaCTU4YHO,

HUTCIBHO»

HEOOXOJMMBbIE HAaBBIKM pPadOTHl HE CHOPMUPOBAHBI WU CHOPMHUPOBAHBI
OTIENbHBIC W3 HUX, OOJIBIIMHCTBO TMPEIYCMOTPEHHBIX padouell yueOHOM
OpOrpaMMOM  y4eOHBIX 3aJIaHMi HE BBINOJHEHO JMOO BBINOJIHEHO C




rpyObIMU OIIMOKaMH, KaueCTBO UX BBINOJIHEHHUS OLEHEHO YMCIOM OaiioB,
OJU3KUM K MUHUMYMY.

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3aLMHM CAMOCTOSATeJIbHOM PadoThI CTYy1EHTOB

CamocTosTenbHast paboTa SBJISETCS OJHUM W3 BHIOB yUE€OHON AESITENbHOCTH O0y4Yaromuxcs,
CIIOCOOCTBYET PAa3BUTUIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U OPraHW30BAHHOCTH, TBOPUYECKOTO
MOAX0/a K PEIICHUIO TPOo0JIeM Yu4eOHOTo B MpoheCCHOHATHHOTO YPOBHHI.

AynuTopHas caMoCToATeNNbHas padoTa Mo y4eOHOH AUCIUITMHE OCYLIECTBISETCS Ha yU4eOHBIX
3aHATHUAX MOJ] HETIOCPEICTBEHHBIM PYKOBOJICTBOM IpENoaBaTeis U M0 ero 3aJaHHuIo.

BHeaynuropHas camocToATeNnbHas paboTa BBIMOIHACTCS 10 3aJlaHUIO MperoiaBaTens 0e3 ero
HENOCPEJICTBEHHOTO YYacTHsI.

Bunsl 3aganuil ans BHeayAUTOPHOM CaMOCTOSITENBHON PabOThI, UX XapakTep, YUUTHIBATh
cenupuKy u3yyaeMon yueOHO! JUCIMITIIMHBI, MHAWBUIyallbHbIE 0COOEHHOCTH 00yUaroerocs.

KoHTponbs camMocToATeNbHOM pabOThl M OLIEHKA €€ Pe3yJIbTaTOB OPraHU3yeTcsl KaK €MHCTBO
IBYX (hopm:

1.caMOKOHTpPOJIb M CaMOOIIEHKa 00yYaroIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MPEIo/IaBaTesl.

Opranunsanys 1 pyKOBOACTBO ayMTOPHOM CaMOCTOSITeIbHON PadoThl

AynuropHasi caMOCTOsITeNIbHas paboTa Mo JUCIUIUIMHE BBITOJHAETCS HAa yYEOHBIX 3aHATHAX
101 HENIOCPEACTBEHHBIM PyKOBOJICTBOM IIPENOIABATEINS U IO €T0 3a/IaHUIO.

OCHOBHBIMU BUJAAMH ayAUTOPHOM pabOThl CaMOCTOSTEIBHON pabOThI SIBISIFOTCS:

- BBINIOJIHEHUE JIAOOPATOPHBIX M MPAKTUYECKHX DPAOOT OCYIIECTBISETCS Ha JaOOpaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. g obecrneueHus
CaMOCTOSITENTbHONH paloThl MpernoAaBaTeNIIMU  pa3pabaThIBAIOTCS METOJMYECKUE YKa3aHUS 10
BBITIOJTHEHHIO JIAOOPATOPHOH /TIPaKTUUECKON pabOTHI.

Pabora ¢ nutepaTypoi, JpyrUMU UCTOYHUKAMU UH(MOPMALUH, B T.4. HIEKTPOHHBIMHU, MOKET
pealn30BbIBATHCS HA CEMUHAPCKUX M TMPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKHM HH(MOpMaLuu
MOTYT OBITH MpPEICTABICHBI HAa OYMa)XHOM W/WIIM 3JIEKTPOHHOM HOCHTENSX, B TOM 4YHCIE, B CETH
HNuTtepner.

[IpenonaBaTens GopMyIHpPYET Ledb paboThl ¢ JAHHBIM MU UCTOYHUKOM HH(pOpMAIIMHU, OTpeesieT
BpeMs Ha MPopabOTKy AOKyMEHTa U (hOpMY OTUYETHOCTH.

CaMo ¥ B3aMMONPOBEPKA BBIIIOJHEHHBIX 3a/laHUI Yallle BCErO MCIIOJIb3YETCs Ha CEMUHAPCKOM,
MIPAKTHUYECKOM U JIpYruX BHAax 3aHATui. [IpobieMHas /cutyaniioHHas 3aj1a4a JOKHA UMETh YETKYIO
(bopMyIHPOBKY, K HEH JTOJKHBI OBITH IOCTABJIEHBI BOIIPOCH], OTBETHI HA KOTOPhIE HEOOXOAMMO HaAlTH
u obocHoBaTh. KpHuTepuu OIEHKM MPaBUWIBHOCTH pEIIEHUS NPOOIeMHON/CUTYallMOHHON 3aJa4u
JIOJKHBI OBITH U3BECTHBI BCEM 00YYaIOIMCS.

Opranu3auus ¥ pyKoBOACTBO BHeAyIMTOPHOI padoThl

BHeayautopHasi caMocTosiTeIbHas paboTa BBIMOIHACTCS MO 33/1aHUI0 MpernojaBarens, Ho 0e3
€ro HermoCpeICTBEHHOT0 Y4acTHs.

[Ipy npeabsBICHUH BUAOB 3a/laHU Ha BHEAYIUTOPHYIO CAMOCTOSITEIbHYIO DPabOTy
PEKOMEHIyeTCsl HCIOJIb30BaTh AU(PPEPEeHIUPOBAHHBIN MOAXOA K YPOBHIO MOATOTOBIEHHOCTU
oOyuatomierocsi. Ilepea BbIOTHEHHEM BHEAYJUTOPHOM CaMOCTOSITENILHOM paboThl MpernojaBareib
MIPOBOAMT KOHCYJIBTAILIMIO C OIpENEICHUEM LIeNU 3aJaHus, €ro COoJIep:KaHus, CPOKOB BBIIIOJIHEHUS,
OpPUEHTUPOBOYHOIO OObeMa paboThl, OCHOBHBIX TpPeOOBAHUH K pe3yibTaTaM pPadOThl, KpUTEPHUEB
OLICHKH, (OpM KOHTpOJII M TMeEpeyHs JuTeparypbl. B mporecce KOHCYIbTallMM MpPENoaaBaTeib
IPEIYIPEkTAeT O BO3MOKHBIX THIIMYHBIX OIIHMOKAX, BCTPEUYAIOIINXCS [TPU BBIMIOJIHEHUH 33JaHUS.

st MeTomu4Yeckoro oOecredeHus] W PYKOBOJACTBA CaMOCTOSATEIBHOHW paboTol B
00pa30BaTeIbHOM YUPEKICHUU pa3pabaThiBalOTCs yuyeOHBbIE MOCOOUS, METOANYECKHE PEKOMEHIANU
[0 CaMOCTOSITEIbHOW MOATOTOBKE K PA3IHMYHBIM BUJAM 3aHATUN C YyYETOM CHEIHabHOCTU Y4eOHO



JTUCIHUIIIUHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYJIEHTOB, O0BbEMa M COJEP)KAHHS CaMOCTOSTEIbHOM
paboThl, GOpM KOHTPOJIA U T.IL.

CamocTosiTenbHast paboTa MOKET OCYLIECTBIATHCS MHAUBUAYAIBHO WM IPYNIaMH CTYJIEHTOB
B 3aBUCHUMOCTH OT IeJH, 00beMa, KOHKPETHOW TEMAaTUKU CaMOCTOSATENbHOW paldoThl, ypOBHS
CIIO’)KHOCTH, YPOBHSI IIOATOTOBIICHHOCTH 00YYaIOIIHXCSL.

Bunamu 3aganuit 115 BHeay IMTOPHON caMOCTOSITEIbHON pabOThl MOT'YT OBITh!

- JUIsl OBJAJEHUS 3HAHUSAMU: YTEHHS TEKCTa; COCTaBICHMS IUIaHA TEKCTa; rpaduueckoe
n300pakeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAHME TEKCTa; BBINUCKM M3 TEKCTa; paboTa co
CIIOBapsSIMH H CIpPaBOYHUKAM; y4yeOHO-MCCIIeOBaTEeNbCKasi paboTa; HCIONB30BAaHUE ayJquo |
BHUJE03aMMCEN, KOMIIBIOTEPHON TEXHUKU U MIHTEpHET pecypcoB U 1Ip.;

- JUTSL 3aKPETUICHHUS] U CUCTEMAaTH3aliy 3HaHUI: paboTa ¢ KOHCIIEKTOM JIEKIIMHU; TOBTOpHAs padoTta
HaJ y4eOHbIM MaTepuaioM; COCTaBJIEHHE IUIaHa, TE3UCOB OTBETA; COCTaBJICHHE Tabiul, peOycos,
KpPOCCBOPZAOB, TJIOCCapHs IS CHUCTeMaTH3allii y4eOHOro Marepuaja; HW3ydeHHe ClIoBapei,
CIPaBOYHHMKOB; OTBEThl Ha KOHTPOJIbHBIE BOINPOCHI; aHATUTHUYECKass 0O0paboTKa TeKCTa; MOArOTOBKA
COOOIIEHNH K BBICTYIUICHUIO Ha CEMHHApE, KOHPEPEHIINN; TOrOTOBKA

pedepaToB, 10KIa0B; cocTaBieHue Ouorpaduii, 3aJaHuii B TeCTOBOM Gopme U JIp.

- nns (GOpMHUPOBAHMSA YMEHMI: pelleHue 3ajady U YINpaKHEHUH Mo o0pasily; pelieHue
BapUaTUBHBIX 33/1a4 U YNIPA)KHEHUI; COCTABIIEHUE CXEM; PEIICHUE CUTYaLMOHHBIX IIPOU3BOICTBEHHBIX
3a]1a; MOJIrOTOBKA K JIEJIOBBIM M POJIEBBIM UI'PaM; MPOEKTUPOBAHUE U MOJECIUPOBAHUE PA3HBIX BUJOB U
KOMITOHEHTOB IMPO(ECCHOHATbHON NEesATeIbHOCTH, MOATOTOBKA MPE3EHTAIM, TBOPYECKUX MPOEKTOB;
MOJITOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; ONBITHO-IKCIIEpUMEHTaIbHAs paboTa; MPOSKTHPOBAHNE U
MO/JICJIMPOBAHHUE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(ECCUOHATIBHOM AEATEILHOCTH U JP.

Jns  obecriedeHnsi BHEAYAMTOPHOW CaMOCTOSTENLHOW pPaOOThI MO TUCIHTUTHHE
npernojaBaTeneM pa3paOaTbIBaeTCs IEpeYeHb 3aJaHUil A CaMOCTOSTENbHOM pPaboThl, KOTOPBIH
Heo0Xxo1uM 1151 3(h(HEKTUBHOTO YIIPaBIICHHs JAaHHBIM BHIOM y4eOHOW JesTeTbHOCTA 00yYaroIInXCs.

[IpenonaBaTensb OCyIIECTBISAET YIPABICHUE CAMOCTOSTENLHON paboTOM, peryaupyer ee 0obeM
Ha OJIHO y4eOHOE 3aHSATHE W OCYIIECTBISIET KOHTPOJb BHITIOJHEHUS BCEMHU CTyJIEHTaMu rpynmbl. s
ynoOcTBa TMpenojaBaTellb MOXET BECTH BEJIOMOCTb yuyeTa BBIMOJHEHUS MUHHMyMa 3aJaHMH,
HE0OXOUMBI JUIs JOIyCKa K HTOTOBOW aTTeCTAallUU MO JUCIUIIUHE.

B mpornecce camocTosTensHOW pabOThl CTYJEHT MPHUOOpETaeT HABBIKM CaMOOPTaHU3allUH,
CAMOKOHTPOJISI, CAMOYTPABJICHUSI U CTAHOBHUTCS AKTUBHBIM CaMOCTOSITENIEHBIM CyOBEKTOM y4eOHOM
JIESATEIIBHOCTH.

CTyZleHT caMOCTOATEIbHO OIpENEseT PEKUM CBOEH BHEAYAUTOPHOM pabOThl U MEpY TPY/[a,
3aTpauyMBa€MOr0 Ha OBJAJCHHUE 3HAHUSAMU W YMEHUSAMHU IO KAKIOW JUCLMILIMHE, BBIIOJIHAET
BHEAy/IUTOPHYIO padOTy MO MUHIMBUIYAJbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM IOJTrOTOBKH,
Oro/KeTa BpeMEHH U APYTUX yCIOBUH.

E>xeTHEeBHO CTYJEHT JOJKEH YJIENSTh BBINOJIHEHWIO BHEAYyAMTOPHON CaMOCTOSTENbHOMN
paloThI B CpeTHEM HE MEHee 3 4acoB.
[Ipy BBINIOJIHEHUU BHEAYJIUTOPHOW CaMOCTOSTENBbHOM pPAOOTHI CTYJEHT HMMEET IpPaBo
oOpamatbesi K MPErnoAaBaTeNio 3a KOHCYJIbTallMel ¢ IeNbI0 YTOYHEHHUs 3aJaHusi, (GOpMbl KOHTPOJIS
BBITIOJTHEHHOT'O 3aJJaHUsl.

6.3. Marepuajbl JJs1 NPOBEACHUS TEKYIIEro W IPOMEKYTOYHOI0 KOHTPOJSI 3HAHUI
CTY/1€HTOB
BomnpocoB k 3xk3aMeny:

1.0co0EHHOCTH CUCTEM M 3a7a4 €CTECTBO3HAHUS U KAK OOBEKTOB MATEMATUYECKOTO



MOJIEJIUPOBAHMSL.

2. Kunernueckue ypaBHEHUS B XUMUU

3. YpaBHEeHUs MaTepHUaIbHOTO OanaHca B XUMHH

4. DKCTpEMyM.

9]

(o)

. AndypaBHeHHE 3KCIIOHEHIIUAIIBHOTO POCTA.

. YpaBHenue Jlamiaca.

7. Ypasuenue Ilyaccona.

o0

. YpaBuenue Helimana.

9. YactuuHo HU30JIMPOBAHHLIC TOMMYJIAIUN

10

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28

. Mognens Otrecena.

YcTolunBOCTh cucte M 1udypaBHEHUH.

JuddepeHnnanbabie ypaBHEHHS B 9KOJIOTHH

Mopenp "XHILIHUK -xepTBa”

Mogenu OMOIOrMuecKoi JUHAMUKU Ha OCHOBE TOUEYHBIX OTOOpaKeHUH
Hwnarpamma Jlameppest

DJeMeHThl Ka4eCTBEHHOH Teopuu ¢ hepeHInanbHbIX YpaBHEHHHA
Juddepenunanbaple ypaBHEHHsI B YACTHBIX POU3BOAHBIX
Mopenu Mmopdorenesa

Poct xononuii MUKpoOOB

Poct apeaina nonysiuun

Poct pakoBoit oryxonu

YcTolunBoe pa3BUTHE OMOIOTMYECKUX CHCTEM.

Ilepuonnueckue npoueccsl

buonoruueckue yacel

Mognenu cepana

CroxacThuecKkuil pe30oHaHC B OMOJIOTUH

Mogenu ruipoJMHaMUKN

. IBmxenue psio



29. JlunaMuKa KpoBU
30. HenuHeltHbIe BOJIHBI
IIpumepHbIe 3a1aHUA /151 KOHTPOJIbHBIX padoT
JAnddepennuanbubie ypaBHeHHS EPBOT0 MOPSAKA

1. C nomourbo H30KIUH U300pa3uTh CXEMATUUYECKU PELICHNE YPaBHEHUS
2= o 2

2. Peumth ypaBHEHHs, NMpPU HEOOXOAMMOCTH CBEAs MX K YPaBHEHHUSM C pa3JesSIOIIUMUCS
MepeMEHHBIMU

Lodx 4 2vpvdy = vy 20 dv =

4o = (1= 00 5 24 vhdv s (3 3v—Dde =0, 1(0) = 2.

3. Pemmnth 0qHOpPOAHBIE YPABHEHUS

oy’ — " =2 2o =vlne—Inx) 3 xedv— vde=(x+ v)ye " dv

4, y'= = s (v =32 by + 2ovde =0, 1(0)= 1.

4. Pemmuthb YpaBHCHU, IIPpU HCO6XOI[I/IMOCTI/I CBeds UX K JIMHEHHBIM

v+ 2o =xe " 2 2ydvs (v —ox)h =00 30" =4 a cos:

(I = (2= 05 S i 2= e osine p(0) =1

5. Pemwuts ypaBHeHue bepnyiu

Loy =xv —xr 2o+ 2y=xp: 320+ p)=1 Inx, p(1)=2.

6. Pemuth ypaBHeHHE B OJTHBIX Auddepernnanax

2 3 3Ty 2x 4 xp+ 290
vt —=ldvtivs —)hv =0 2. ——dx = ———i).
E = = ¥

7. HaiT MHTErpUPYIOLIUI MHOKUTENb U 00lIIee pelieHne ypaBHEHUs

(x4 37" 4+ 2x)dx+ 2pdy = 0.

8. Ompenenuth TUT YPaBHEHUS U YKa3aTh CIIOCOO €T0 PEIICHUS:
Ioxy'—xe' " =20 20 awde+ (x+ Dy =0 3 0+ 307 =2
4odva (By—e" =0 5 (x4 17 hdr+ 2xvdv= 0.

9. Haiitu ob1ee u 0co0oe (ecau OHO CYLIECTBYET) pEIIeHUs] YPaBHEHUH
l. [;.;_1"" b el |'1 —.'.;._1'. =0, 2.0+ p= _1':,' 3 [_1': -3y v+ 2aovede =0



& R - - .
4. v ==(l+Inv=Inx) 5 xe"de+{x ve” + yidv=10.
X

10. Pemuts 3anauy Komm

lx 2x 2 p o
I, y' ] -1 = o L0y = ~ 2.3 4 2o =2 e L p(0) =1
b t X 2

3 vde=(3vcos2r—21vsin2y—x)dv v(lo)= 1

11. Pemnth ypaBHEHUSA

Loy=x+r'=Inp"T 2.40»F-11=22"7 3 r=x'-0).

JuddepennnanbHbie YPAaBHEHUS BBICIIUX IOPAIKOB

[E—

Pemmuts YpaBHCHMs, IOHHU3UB UX IMOPAI0K

]_ .llfr ; j_'n,'.'l'r — |:|" "'I_ [.1' _ ] ].1'” — 1[.1”‘]:‘,

3o 30T =00 40 " =20 2= 20021 =005

1. Haiitu o01ee pemieHne ypaBHEHHS
Loy =2v" v dpe =00 200" 40"+ 9r=0; 3. 1v"+4pr=10.

2. Pemmts 3amauy Komm

1. 3.1Irr_ 1_1'r—-\;_1' =, .1-[ | )= l. .1,f[ l )= 302 .1,” Py = (. 1|'L'| =72 1f|-_"| =1.

98]

Haiitu oGmiee pemienue ypaBHEHUS
ETIA . v= 4
v == flxh

cClin
I fix)= 3v —1; 2. Fixy=3¢ ", 3 fin)= Tsina: 4 flay=¢ cos 2y

4. Haiitu pemenue 3anaun Komm

1 l_l': li _1'[£]= 1._1"[5] = l
4 32 PR

Meroaamu Jlarpanka u Komn.

5. Haiitu oburee pemieHue

L™+ 5"+ 7"+ 3y =(1ox+ 20)e¢*; 20 ™' =" =35(x+ 2)":

3o+ 30" (e 3 —10r =0 4 "= 30+ 3y =—Inx.

Cucrembl 1u¢¢epeHINATBHBIX YPABHEHHI



1. Haiitu pemieHus: TMHENHBIX CUCTEM
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2. Pemmutsh cuctemy nudhepeHIuanbHbIX ypaBHEHHH MeTojoM Jlarpamka
|' s S
I
I +¢ -

3. Pemmth pasHpIMM MeTOAaMH (WJIM METOJOM HCKIIOYCHHUH, WM METOJAOM OJWiepa, WIH

MATPUUHBIM METOIOM) JIBE CHCTeMbI AH((ePEeHINATBHBIX yPABHEHH © Ax , TIie
(3 1 =1y 4 =1, (0 1 0y A4==2
1y A= 2 2 —1|[, 4, =3, 2y A=|-4 -4 0|, 4, ==-2,
, 2 | 2
=2 1 4 ) A =5 -2 1 2) A =2

3anucathb MaTpulaHT Ka)KI0¥ CUCTEMBI M HalTH UX (I)YH,[[aMeHTaJ'IBHLIC CHUCTCMBI peHleHPIﬁ.

4. Pemuth cuctemy auddepeHIanbHbIX ypaBHEHUH

_'._'”—.1-” ; ._I,r \ _'l_'—3_'l' =,

Oopa3ubl KOHMPOTILHBIX 3A0AHUTL
KonTpoJabHas padora no reme
«ugdepeHunanbHble ypABHEHHUS NIPEBOr0 NOPSAAKA»

Bapuant Ne 1
I. OnpenenuTs THN U HAWUTH OOIIME pEUICHUS JAHHBIX YPaBHEHUM:

(y+ylnx)dx - (x—xy)dy =0.

" 2X y= 2x°
2. 1+X2 1+XT

2
(xy2+%)dx+(x2y—x—3)dy:0.
3. y y

I1. HaiiTi YacTHBIE pelieHus

Xy -y = xig

) %y y(1)=1.



Y, — y —
, e de=(2y-xe’)dy, y(-1)=0.
KounTtpoubHas padora o reme
«IndpdepeHnnanbHble ypaBHEHHS BBICHINX MOPSIAKOBY

Bapuant Nel

[.OnpenenuTs THI M HAUTH 001IIMeE PellIeHUs TAHHBIX YPABHEHUI:

1. ¥y =y+x.

X

" , e
y =2y +y=—.
X

IL.Pemiuts 3apayy Komu:

2 _

1. yy +y)=0. vh=120=1

2. Yy —y=e +2x. r(0)=1(0)=1.

3agaHus AJ1s1 IOCTPOEHHUS MOJAeJIeH:
1. DKCIIOHEHIMATIBHBIN POCT NOMYJISAMU (pElIeHne YpaBHEHUs, rpa)uK BpeMEHHON 3aBUCUMOCTH
JUISl YUCIIEHHOCTH)
2. JIorUCTHYECKHUI pOCT (pelieHne ypaBHEHHS, TpaQuK BpeMEHHOM 3aBUCUMOCTH JIJIs
YHCIEHHOCTH, aHAJIU3 YCTOMYMBOCTU CTAIIMOHAPHBIX COCTOSHUI)
3. Mopenb Nomy sy ¢ HAUMEHbIIEH KPUTUYECKON YHUCIEHHOCThIO (rpaduk BpeMEHHON
3aBUCUMOCTH I YMCICHHOCTH, aHAIN3 YCTOHUMBOCTU CTAllMOHAPHBIX COCTOSHUIN)
4. luckpeTtHoe JoructTuieckoe ypaBuenue. Jlectauna Jlamepes (moctpoeHrue BpeMEHHOU
3aBHCHUMOCTH JIJISl YUCIIEHHOCTH 110 TpaduKy 3aBUCUMOCTH, aHAJIN3 YCTOWYMBOCTH MOJIOKEHUS
paBHOBECHS)
5. Cucrema JIMHENHBIX XUMUYECKUX pEaKLUi (ONPEIEIeHNE CTAllMOHAPHBIX COCTOSHUM,
MOCTPOCHHE TTIABHBIX W30KJIMH, ()a30BOTO MOPTPETA M KHHETHUYECKUX KPUBBIX )
6. Monens JloTku (Moziens XUMUYECKOH peakiui) (OnpeiesieHue CTallMOHAPHBIX COCTOSTHUM,
MOCTPOCHUE TTIaBHBIX N30KJIMH, ()a30BOr0 MOPTPETa M KUHETHUECKUX KPUBBIX)
7. Knnaccuueckast Mojienis BonbTeppa «XUIHUK-KEPTBay» (ONpeieeHne CTAallMOHAPHBIX COCTOSHUM,
MOCTPOCHHE TTIABHBIX N30KJIHH, ()a30BOTO MOPTPETA M KHHETHUECKUX KPUBBIX )
8. Moaens oTO0pa 0JTHOTO U3 PaBHOIPABHBIX (00I1ast MOEIb JIJIsl ABYX BUIIOB U MOJIEIb,
YUUTBIBAIOLIAs] OTPAHNYEHHOCTh B IIMTATENIBHBIX pecypcax U ObICTPOE X MOIJIOLIECHHUE MO
CPaBHEHHMIO € IpOIleccaMy PENpoyKIMK) (ONpeiesieHne CTallMOHAPHBIX COCTOSHUI, TOCTPOCHHE

TJIaBHBIX M30KJIMH, ()a30BOTO MOPTPETa M KHHETHUECKUX KPUBBIX )



9. Mojienb KOHKYpeHIIMHU (C y4ETOM BHYTPUBUIOBON KOHKYPEHIUH) (ONpeiesieHue
CTALlMOHAPHBIX COCTOSIHUH, IOCTPOEHUE INIaBHBIX U30KJIUH, ()a30BOr0 NOPTPETA U KHHETUYECKUX
KPHUBBIX)

10. Monenb «XUIIHUK-KEPTBa» (C Y4ETOM BHYTPUBHUI0BON KOHKYPEHILIMH) (OTIpeieIeHue
CTAallMOHAPHBIX COCTOSIHUH, IIOCTPOEHHUE TIIABHBIX H30KINH, ()a30BOT0 MOPTPETA U KHHETUIECKUX
KPUBBIX)

11. Monenb 6MOXUMHUYECKOM perysiuu 0elKkoBoro cuHTe3a (renernyeckuii Tpurrep XKakoOa u
Mouo) (11 m = 0 onpezeneHue CTallMOHAPHBIX COCTOSIHUM, TIOCTPOEHHE TJIaBHBIX U30KIINH,
(a30BOTO MOPTPETa U KHHETUIECKUX KPUBBIX)

12. bproccensarop (onpeaesneHrne CTalliOHapPHBIX COCTOSIHUM, OTIPeIeJICHUE THIIA YCTOWIMBOCTH
CTAllMOHAPHBIX COCTOSIHUHM B 3aBUCHMMOCTH OT 3HAUEHUI MapaMeTpoB CUCTEMBI, BH]T (ha30BOTr0O
IIOPTPETa B 3aBUCUMOCTH OT 3HAYEHUI NTapaMeTPOB CUCTEMBI)

13. Moaens rimkoinu3a (yrnpolieHHas cxemMa) (OnpeesieHne CTallMOHAPHBIX COCTOSTHHM,
OIpeieIeHue THUIla YCTOMYNBOCTH CTALIMOHAPHBIX COCTOSHUI B 3aBUCUMOCTH OT 3HaUY€HHH

napaMeTpoB CUCTCMbI, BU/] (1)3.3OBOFO opTpETa B 3aBUCUMOCTH OT 3HaUCHUHN napamMeTpoB

CHCTEMBI)
IIpumepHas TeMaTHKa KypcOBBIX padoT
1. PaznoctHBIe MeTOBI pemeHus auddepeHIuaIbHbIX YpaBHEHUH
2. Pemenue cuctem nudQepeHnnanbHbpIM ypaBHEHHH MeTo0M Atamca
3. YucneHHble METO/IbI IPH pelieHnH AudQepeHInanbHbIX ypaBHeHn. YncienHnoe

uHTerpupoBanue. Popmyra NpsMOyIroJbHUKOB.

4. Pemenue cucrem nudpepeHnnanbHbIX YpaBHEHUH METO0M Diiiepa

5. Pacuer noniera cHapsaa

6. Pemenue cucrem nuddepeHnnaIbHbpIX ypaBHEHUA METOI0M MPOTHO3a U KOPPEKIIUU
7. Uucnennsie MeTopl. [IprOnmkenHblie BorurcaeHus. IHTepnoaupoBaHue QyHKIHUM.

HpI/IMeHeHI/Ie YHUCJICHHBIX METOAOB.

KOHmpOJlb 0C60€HUA Komnememmﬁ

Ne Bun koHTposs Koutponupyemsie paznensl Komnerenmuu,
m\It KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1- Paznen 3 YK-1, TIK-1

KOHTp.paboTta(mpon

€pKa 1 OIICHKA)

2 Teopernueckuit Pazgen 1 VYK-1, TIK-1




TECT

3 CaMOCTOSTEIBHOE Pazpnen 1- Pa3zgen 3 VK-1, TIK-1
perieHue
MPAKTUYECKUX
3aJaHui

(aymuTopHasi)

5 3K3aM€EH B Pasnen 1 - Pazmen 1 VK-1, TIK-1

1 cemectpe

7. Y4eOHO-MeTOAHYECKOe M MATEPHAIbHO-TEXHHYECKOe ofOecneyeHue IMCHUILITUHBI
(Monyast) nudPepeHnuaIbHbIe YpABHEHUS B MPUKJIAIHBIX 32/1a4aX €CTECTBO3HAHUSA
[lepeyeHb OCHOBHOW M JIOTIOJIHUTENHHON Yy4eOHOW JHUTEpaTyphbl, HEOOXOIUMON IJISi OCBOCHHUS

JUCHUITIIMHBI (MO)IyJ'IH) I[I/I(I)(I)epeHI_II/IaJIBHLIC YpaBHCHHA B MIPUKJIAAHBIX 3a/la4aX €CTCCTBO3HAHMA.

K ocnoBHOl (00si3aTenbHON) JIUTEpAaType OTHOCATCS y4eOHHMKH, ydeOHble MmocoOus, yueOHO-
METOJUYECKast JIUTepaTypa M MOHOTpaduy, H3y4YeHHE KOTOPBIX SBISETCS OOS3aTeNbHBIM JUIS
OBJIQICHUS 3HAHUSIMU B MOJTHOM 00BbEME MO JUCLUIUIMHE B COOTBETCTBHM C JAaHHOU mporpammoil. K
OCHOBHOM, TIPEX/Ie BCETO, OTHOCHUTCS JIUTEpaTypa, uMeromas rpud MuHucrtepcTBa 00pa3oBaHUs H
Hayku Poccuiickoii @eneparun uian  Y4eOHO-METOANYECKOTO OOBEAMHEHUS, PEKOMEHAYIOIMINX
U3/1aHNE K WCIIOJIb30BAHUIO B Y4eOHOM Ipoliecce. B crmcke OCHOBHOM JTUTEpaTyphl yKa3bIBaeTCs HeE
Oosiee MATH HMCTOYHHMKOB, MMEIOMIMXCS B JIOCTaTOYHOM KonudectBe B (oHme Oubiamnorexku. Ecnu
JIOCTYIIHA 3JIEKTPOHHAsi BepCHsl y4eOHUKOB, y4eOHBIX MOCOOMM W T.A., ClelyeT ykas3aTb I HHUX
PEKUM JIOCTYTIA.

K nononHuTenbHOM OTHOCHUTCS JUTEpaTypa, peKoMeHayeMmas OakanaBpaMm, MarucTpam Juis
CaMOCTOSITEJIBHOTO M3YYEHHUS HPU BBINOJIHEHUH KypCOBOTO MpoekTa (paboThl), yueOHON Hay4dHO-
UCCIIEIOBATEIbCKOW paboThl, NpU HaNMCaHUM pedeparoB, Ui TOATOTOBKM K CEMHUHapawm,
NPAaKTUYECKUM 3aHATUSAM, JIAOOpPaTOPHBIM paboTaM W JAPYTUM YYEOHBIM 3aHATHSAM, a TaKxkKe s
yrayOJIeHHsl ¥ PacIIMPEeHUsl 3HaHUH 110 JaHHOM TUCLIUIUIMHE.

Bce wWcTOYHMKM B OCHOBHOM ¥ JIOTIONHHUTENBHOM  JMTEpaType MJAlOTCS C  TIOJHBIMH
OnbmrorpadIecKUMH ONMMCAHUSIMA B COOTBETCTBHM C POCCHHCKMM WJIM 3alaJHBIM CTaHIApTaMH
o opMIIeHUS.

Jnst maructpaTypbl 00s13aTEIHFHO HATMYUE JIMTEPATYPhI HA aHTJIMHCKOM SI3bIKE.

7.1. YueOHasi iuTeparypa:

OcHoBHas1 iuTEpaTypa:

1. Mameeee H.M. MeToapl HHTETPUPOBAHUSI OOBIKHOBEHHBIX NU((EpEeHIINATBHBIX YpaBHEHHH. -
M. Bricmras mkoja, 1962.

2. Cmenanog B.B. Kypc muddepenunanbusix ypasaenuit. - M. TUTTIL, 1952.

3. Onwceonvy JI1.O. [luddepeHnpmanbaple ypaBHEHUS W BapuannonHoe ucuncienue. — M.: YPCC,
1998.

4. Ioumpseun JI.C. OObikHOBeHHBIE AU depeHnanbabie ypaBHeHus. — M.: Hayka, 1983.



5. Hemposckuii U.I'. Jlekuuu 1o Teopuu 0OBIKHOBEHHBIX AU (epeHInaIbHbIX ypaBHEHHNA. — M.:
HUzn-so MI'Y, 1984,
6. Tuxonos A.H., Bacumvesa A.b., Ceewnuxos A.I'. JlubdepeHnmansapie ypaBHEHUS. — M.:
®dusmariut, 2002.
7. Aeaghonos C.A., I'epman A./]., Mypamosa T.B. ludpdepenumansupie ypaBuenus. — M.: MI'TVY,
2004.
JlomoJTHUTeIbHASI JIUTEpPaTypa

. Kysneyos JI.A. CoopHUK 3a1aHmii 110 BbIcIIe maTemaTuke. — M.: B.I11., 1994,
Qununnos A.@. CoopHUK 3a1a4 10 aupdepeHnuansusiM ypaBHeHusM. — M.: PX/1. - 2000.

3. Kpacnose M.JI. O6bikHOBeHHBIE AuddepeHnanbabie ypaBHeHus1 (yueOHoe mocooue). — M.:
B.II., 1983. — 127.

4. Bacunvesa A.b., Meoseoes I'H., Tuxonos H.A., Vpazeunvouna T.A. uddepenunansupie u
WHTETpalIbHbIE YpaBHEHHs, BAapUAIMOHHOE WCUYUCIICHWE B MpHMepax U 3amavax. — M.:
®u3mariut, 2003.

5. Mameeee¢ H.M.COOpHMK 3a7ad U YNPaKHEHUHA IO OOBIKHOBEHHBIM audepeHnnanibHbIM
ypaBHEeHUsIM. — MH.: Beiciias mkona, 1987.

6. /lanxo ILE., Ilonos A.I'., Kooxceenuxosa T./. Bpiciiasg MaTeMaTHKa B yIPaXKHEHUSIX U 33Ja4ax.
— M.: Beiciias mkona, 1980.

7.2. UnTEepHET-pecypcehl
1. ®denepanbublii moptan http//edu.ru

2. DOmnextponHsle Katanoru Hayunoit oubnuorexu AI'Y http//elib.dgu.ru

N —

7.3. IlporpamMHoOe obGecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajbHO-TeXHHYECKOe o0ecneyeHue

B opranuzamum y4eOHOTrO Tpoliecca HEOOXOAMMBIMH SIBJISIFOTCS CPEICTBA, 00ECIIeUHBAOIIHE
ayJMOBU3yallbHOE BOCIPHUATHE Y4eOHOro Mmarepuaia ( CIeHUalM3UPOBAaHHOE JEMOHCTPALMOHHOE
obopynoBaHue):

1.Jocka u mMen (mu 6oJiee COBpeMEHHBIE aHATIOTHN)

2. KOMITBIOTEPHBIC ¥ MYJIbTUMEINHHBIE TEXHOJIOTHH

3.MUKpO(QOH M COOTBETCTBYIOIIME YCTAaHOBKM (A1 pabOThl B OOJNBIIMX ayJUTOPUSIX C

MHOTOYHCIICHHBIMH TPYTIIIaMH CTYICHTOB)



Pabouast nporpamma mucturuinael Auddepennuaibabie ypaBHeHHsI B IPUKJIAIHBIX 3a7a4ax
€CTeCTBO3HAHUS COCTaBJieHa B cOOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO no HanpasiieHnio
noarotoku 01.03.01 MatemaTuka (ypoBeHb BBICIIETO 00pa3oBaHMs OaKagaBpHar ),

yTBepKACHHOrO [Iprkazom MunncTepcTBa oopazoBanus u Hayku PD ot 10 saBaps 2018 r. N 8 "O6
YTBEpP)KICHUH (periepaqbHOro rocy1apCTBEHHOIO 00pa30BaTeIbHOIO CTaHAAPTa BHICILIETO 00pa30BaHUs -
OakanaBpuar 1o HanpasieHuto nmoarotosku 01.03.01 Maremaruka" (c U3BMEHEHUSIMH U TOTTOJTHEHUSIMHT)
(Penakuus c m3menennsmu N 1456 ot 26.11.2020, C n3MeHEHUSIMH U JOMOTHEHUSIME OT: 26 Hos0pst 2020 ., 8
despans 2021 1.), ¢ yuderom mnpodeccuoHanbHoro cranmapra 01 OOGpa3oBaHWe W HayKa,
YTBEP)KICHHOTO TMPHKa30M MUHHCTEPCTBA TPYyIa ¥ COUManbHOM 3amuThl Poccuiickoit depepanuu ot «5»
asrycra 2021 r. Ne 30550

IIporpammy cocraBuiI:

[Tpodeccop, 3aB.kadenpoi «MaremaTruueckuii ananm3», K..-m.H. Tankues UL A.

[Iporpamma onobpeHa Ha 3acenaHuu kadeapsl «MaTemMaTnyeckuil aHaIu3»

[Tpotokon NelO ot «20» urons 2023r

HporpaMMa 0,uo6peHa y‘le6HO-MeTOI[I/I‘-IeCKI/IM coBeToM PU3HUKO-MAaTEMAaTHIECKOTO (I)aKyJIBTCTa

poTokoa Ne 10 ot «23» wurons 2023 r.

HporpaMMa pPacCMOTpPCHA Ha 3aCCAaHUN y‘le6HO-MeTOI[I/I‘IeCKOFO COBCTAa YHUBCPCUTCTA

potokoa Ne 10 ot «28» wutons 2023 r.



Caenennsi 00 yTBep:KIeHMH NPOIrpaMMbl HA O4YepelHOH Y4eOHBbIH IroJ W perucrpanuu
U3MEHEeHHUH

YueOHbIit Pemmenue BHecennrnle u3MeHeHUS IToamuce 3aB.

roj Kadeapsl kaeapoii
(Ne mpoTokomna, nara)




	Дисциплина «Дифференциальные уравнения в прикладных задачах естествознания» рассматривает использование современной теории и практики дифференциальных уравнений для решения прикладных задач естествознания .
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