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1. Ileau ocBOeHMS THCUMIIMHBI

ﬂI/ICLII/IHJ'H/IHa «I[I/I(l)(bepeHL[I/IaHLHBIC YpaBHCHUA B MPUKIAJHBIX 3adadaX CCTCCTBO3HAHUA» PACCMATPHUBACT

WCTIOJIb30BaHIE COBPEMEHHOW TEOPHHU U MPAKTHKH Ir(hepeHInaIbHbIX YPABHEHUH IS PeIIeHUS PUKIIaTHBIX
3a]a4 €CTECTBO3HAHUS .

]_le.]'lblO AUCHUIIJIUHBI ABJIICTCA HU3YYCHUE OCHOBHBIX MAaTCMAaTHYCCKUX MOI[CHGI‘/'I, IMPUMCHAIOIIUXCA B

Pa3IMYHBIX pa3zesiax COBPEMEHHO!N OMOJIOTHH, MEIUIINHBI, SKOJIOTHH ,(PH3UKH ,TEOPETHIECKON MEXaHUKH H T.1I.,

IIOATOTOBKAa CTYIACHTOB B o0racTu HCCICA0OBAaHUA CIIOKHBIX CHCTEM M IIPOLIECCOB Ha OCHOBE MECTOJ0B

MAaTCMaTHU4YC€CKOro MOACINPOBaHUs, C IPUMECHCHUCM HI/I(I)(I)CPCHIH/I&HBHI)IX ypaBHCHI/II‘/'I N UX CUCTEM.

Ilepeyenbs mnpodecCHOHANBHBIX CTAHIAPTOB, O0000NIIEHHBIX TPYAOBBIX (YHKUMI M TPYIAOBBIX
¢yHK1UiA, COOTBETCTBYIOIIUX NPOGeCcCHOHATBLHOM JesITeIbHOCTH BHITYCKHIUKOB

HaumenoBanue noKkymMeHTa Kon HawnmenoBanue 6a30Bo# IpymImbl, JODKHOCTH
(mpocdeccun) nnM cienUaIbLHOCTH
OK3 2320 [IpemogaBatenu B cpeAHEN KOS
2340 [IpenonaBaTenyu B CHCTEME CIIEITUATHHOTO
o0pazoBaHuA
Kon u O000menHbIe TPY10BbIe PyHKIUH Tpynosbie pyHkmmu
HaHMEHOBaHHe Kon HaumenoBanue YpoBensn HaumenoBanne Kon Yposens
npogeccuoHaJIbLH KkBauduka (moaypoBen
oro 11701 b)
CTaHIApTa KBAJTH(UKA
UH

01.001 ITenmaror Ilemarornueckas O6menenarornuec | A/01.6
(memaroruueckas JESITeTIbHOCTD TI0 Kast QyHKIHUS. 6
JeSITEIbHOCTD B MPOEKTHPOBAHUIO U O0yuenue
JIOIIKOJIBHOM, peanu3zanuu Bocmurarensnas | A/02.6
HAYATLHOM 00pa3oBaTeIHHOTO JeATeTbHOCTh 6
o01em, A | mpomecca
OCHOBHOM 0011IEM, 00pazoBaTesIbHbIX 6
CpeiHeM o0IeM OpraHu3aIHsIX PasBuBaroras A/03.6
00pa3oBaHUN) JIOIIKOJILHOTO, JIESITEITBHOCTh
(BocmiuTaTeb, HayvaibHOTO 001IIero, 6
YUUTEIh) OCHOBHOTO 0011IeTO,

CpeaHero ooIero

o0OpazoBaHuA

[lenarorunyeckas [lenarormueckas

JEeSITeTBbHOCTD TI0 JeSITEITbHOCT TI0

MPOEKTHPOBAHUIO U peanuzanu

B | Peamsamun 6 pOrpamMm B/03.6 6

OCHOBHBIX OCHOBHOTO H

001m1eo0pa3oBaTeIbHBIX CpEeIHETO

porpamm o0rero

o0pazoBaHus




Mecto qrucuuninnbl B cTpykrype OIIOII 6akanaBpuara

Hucnunmuaa otHocuTcsl K Onoky 1:  «lucrummmaei(Momynu)y». K wactu, dopmupyemas
y4acTHUKaMU 00pa30BaTENbHBIX OTHOIICHHWH. YuraeTcs Bo 2 cemectpe. HaxonuTces mox MHACKCOM
b1.B.JIB.04.01.

3. Pesysnbrarhl ocBoeHMsi AucUMIVIMHBL (MonyJsi)) AuddepeHnnanbHble ypaBHeHHs] B
NPHUKJIAIHLIX 3229aX €CTECTBO3HAHNUS

[Ipouecc wu3ydeHHs [OUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHHME BJIEMEHTOB CJEIYIOIINX
komretreHiuit B coorBerctBuu ¢ ®I'OC BO no nanHOMy HampaBJIeHUIO:

Kon HaumenoBanue WNHpukaTop 1OCTUXKEHUS KOMIETEHIIMH
KOMIIETEeH- KOMIIETEHIINHT (3aKperuUIeHHBIH 32 TUCIUILITUHON )
1007071
YK-1 Cnoco6en ocymectBisith | YK-1.1. Ananusupyer 3aauy, Bbiiesnss ee 0a30Bbie

MTOUCK, KpUTUUYECKUH aHAIU3 | COCTaBIISIOLIUE;

nHpOpMaINH, TPUMEHSATH VYK-1.2. Onpenenser, MHTEPIPETUPYET U PAHKUPYET

CUCTEMHBIN OAXO0 JIsl nHpopmMaiuio, TpedyeMyto JIJIs pelieHus OCTaBICHHON

pelIeHus OCTaBICHHBIX 3a/1a4u;

3azad. YK-1.3. OcymiecTBisieT MOUCK HHPOPMAIIIH IJIs PEIICHUS
MOCTABJICHHOM 3a7]a4M 110 Pa3IUYHBIM THUIIAM 3alPOCOB;
YK-1.4. [Ipu 06paboTke nHGopMaIul OTINYaeT (HaKThl OT
MHEHUH, UHTEpIpeTaluii, OlIeHOK, GopMHUpyeT
COOCTBEHHBIE MHEHUS U CY)KJIEHUS, apTYMEHTUPYET CBOU
BBIBOJIbI U TOUKY 3PCHUS;
VYK-1.5. PaccmaTtpuBaeT u npeagaraet BO3MOKHbIE
BAapUaHTHI PEIICHUS TTOCTABIICHHOM 3a1a4H, OIICHUBAs MX
JIOCTOMHCTBA U HEJIOCTATKHU.

I1K-1 Criocob6eH orpeaenuThb IIK-1.1: 3naet 0cOOEHHOCTH COBPEMEHHOTO dTara

ob1me popMbI U 3aK0- pa3BUTHS 00pa30BaHUS B MHUPE, ITAIlbl PA3BUTUS

HOMEPHOCTH OTJIEIbHOMI MATEMATHEIL

MpEAMETHOI 00n1acTn IIK-1.2: VYwmeer CUCTEMHO aHAJIU3UPOBATh
MH(OpPMAILINIO, COTIOCTABIISITh, JENIaTh BHIBOIBI
[1K-1.3: Bnanmeer coBpeMEHHBIMH METOJJAMH,
METO0JIOTHEN HAyYHO-UCCIIEI0OBATEIbCKON 1EATEIBHOCTH
B 00JIaCTU MaT€MAaTHUKH, IEMOHCTPUPYET TOHUMAaHHE
o0IIe# CTPYKTYphl JAHHON TUCUUTIIHHBI.




4 CTpyKTypa u coaep:kaHue TMCHUILTHHBI (MoayJis) [{npdepeHnuaibHble ypaBHEeHUs

B NPUKJIAJAHBIX 32/1a4aX €CTeCTBO3HAHUS
4.1. CTpyKTYypa I CHUILTHHBI (MOLYJIs)

OO01mast Tpy10eMKOCTh TUCIIUTUTHHBI COCTABIISIET 5 3a4eTHbIX eaunull, 180 yacos.

Bun yuedHoii padoTshl

Bcero

IMopsiakoBbIi HOMEp ceMecTpa

8

O0mmas Tpy10eMKOCTh TUCIIUILINHBI BCETO (B 3.€.), B TOM
V(W (X

53e.

53e.

Kypcosoii mpoekT (pabdota)

46

46

AyZAUTOpHBIE 3aHSTHUSI BCETO
(B akaj. yacax), B TOM 4HCIIeE:

92

92

Jlekun

48

48

HpaKTquCKHG 3aHATHA, CEMUHAPDI

44

44

JlaGoparopHbie pabOThHI

CamocTosTenbHas paboTta Bcero (B akajl. yacax), B TOM YHCIIE:

61

61

KCP

DK3aMeH

27

27

OO01mas TPy I0EMKOCTh TUCIIATUINHBI

180

180

Ne/

HanmenoBanue
pa3zesoB U TeM

Buner yaeOHOI pabOTHI, BKITIOYAs
CaMOCTOATENbHYIO paboTy CTYAECHTOB U
TPYJIOEMKOCTb (B Hacax)

JMCUUTUTAHBI (MOJTYJIsT) AynuropHas padora

CamocTosTelbHas

pabota

DopMBI TEKYLIEro KOHTPOIIS
yCIeBaeMOCTH (110 HeJleJIIM

cemectpa). DopMBI IPOMEKYT.

aTTCCT

ceMecTp
BCEro

JICKIIUN

JlaGopar. 3aHsaTHsA

Jp.BUabI KOHTAK. pad.

Kypcos. pab6(.mpoekr)

HOHFOTOBK& K OK3.

Bcero

Jpyrue Bupl

CoOecenoBanue

Konoksuym

[IpoBepka TecToB

[MpoBepka KoHTp.pab

ITpoBepka pedepara

IIpoBepka acce u

Kypcogast pabota

&| IIpakr. 3aHATHS

N
S
N

Paznen 1. lnddpepenuuanbnoie
YPaBHeHHs B OMOJIOTHH H
9KOJIOTHH.

11

Juddepenunanbapie ypaBHEHUS 2 |2
B 3K0J0THH. OCHOBHBIE THIIBI
nud. ypaBHEHHH U UX
MPHUJIOKEHUS K COCTABICHHIO
MaTeMaTHYEeCKUX MOJeIen
OHOJIOrMYECKHX 3a7ad.

12

Mopens B3auMOAECHCTBUS 2 |2
Bonbreppa. Mozens
KOHKYPEHTHOTO B3aHMOJIEHCTBHA
JIBYX BU/I0B .MoO/Ie/Ib XUIITHUK -
xeprtea. HopmupoBanue
BBIOPOCOB BPEIHBIX BEIIECTB.

13

JluHaMuKka HOmyJIsui. 2 |2

B3aumoeiicTBre oMy IsALUA.




Konkypenuus. Moaenu XacHena.
I'unoresa BonwsTeppa.

14

Ilepuoauueckue MpoLEecCsl.
Konebanus B OMOIOTHYESCKIX
cucrtemax. buonornueckue yachl.
Mopenu cepaua.

15

CroxacTH4ecKui pe30HaHC B
6uonoruu JlonsTus
aBTOKoJeOanuii .budypranns
AmnyponoBa- Xonda. Mojaenb
OpIOCLICIIATOP.

1.6

Mopenu pacpocTpaHEHUs
SMUIEMHH U HIMMYHHBIX PEaKIUH.
AHanu3 pacrpocTpaHEeHUs
0e3bIMMYHHOI1 srtIeMun. Mojenu
Pa3BUTHS SIUJIEMUHU C
NPUOOPETEHHBIM UIMMYHUTETOM
.MaremaTtuueckas Mozeib
JMHAMUKHA UMMYHHBIX pEaKIHil.
Maremarnueckue MOJIENU B
BUPYCOJIOTHH.

1.7

Henuneinrsle BoaHbl. Moaeinb
HEpBHOI0 UMIyjbca. Henuneitnas
MOJIeNIb AHTHUIIOPTA HOHOB.
MynpTHCTalIMOHApHASL MOJIEIb.
ABTOKOICOaTEIBHASI MOJICITD.
JlmHAMHIYeCcKHil Xaoc.

18

MonennpoBaHne MUKPOOHBIX
oIy I uit. MuKpoOHBIE
TIOMYJIALUN KaK OOBEKT
MOJEJIUPOBAHUS U YIIPABJICHHUS.
HemnpepsiBHas KyibTypa
MHUKpPOOpranusmoB. Moaens MoHo.
JIByXBO3pacTHast MOJIETb
.HemnpepriBHbIE BO3pacTHbIE
pacrpeneneHusl.

Pazgen 2. IuddepenunaibHbie
YPaBHEHUS B YaCTHBIX
NPOM3BOJHBIX.

12

12

16

2.1

Knaccnueckue 3agaau Gpusuku
pelaeMble ¢ TOMOIIBIO YpaBHEHUH
B YaCTHBIX MPOM3BOIHBIX. KpuBas
OTOHH. 3a/1a4a 0 OpaxMCTOXPOHE.
KpI/IBI/ISHa IIJIOCKUX KpI/IBBIX.
YpaBHenue uenHoi nuHud. Bropoit
3akoH HeroToHa.

2.2

3aK0H BCEMHUPHOTO TATOTEHUS.
MexaHU4YecKHe KoJIeOaHus.
HenunelHbIN MaTeMaTHYSCKHAI
MasaTHuK .Konebanus B
JJEKTPUUYECKUX LEMsIX. Y paBHEHHE
KoJIeOaHHUH CTPYHBI. Y paBHEHHE
KoJieOaHuH MeMOpaHbl. 3a/1a4a o
pacnpenesieHuu Teria B CTEpKHE.

2.3

Monaenu ruipoJuHaMUKH.
Juddepenumanbabie ypaBHEHHS U




UX CHCTEMBI B 33Ja4ax
runpoauHamMuku. Monenu
THAPOJMHAMUKH. J[BrokeHHeE phIO.
JuHamuka KpoBH.

2.4

JnddepeHnnanscHple ypaBHEHHS B
xuMuH. CKOPOCTb peaKiyy.
Kunernueckue ypaBHEHHSI.
Karanuruueckue npoueccsl.
Heobparumas peakuus
OIIPEIICNICHHOTO MOPsIKa.

Pa3gen 3. {uddepenunaibHbie
YPaBHEHHS B YACTHBIX
NPOU3BO/HBIX.

12

12

17

31

Kraccuueckue 3agaun GU3MKH
pelaeMble ¢ IOMOIIbIO YPaBHEHUNI
B YaCTHBIX TPOU3BOAHBIX. KpI/IBaH
MOTOHH. 3aja4a 0 OpaXUCTOXPOHE.
KpI/IBI/ISHa IIJIOCKUX KPUBBIX.
YpaBHeHue nenHOW IuHUU. Bropoi
3akoH HproToHa.

3.2

3aKOH BCEMHUPHOTO TATOTCHUS.
Mexannueckue KoneOaHus.
Henunelinplii MaTeMaTHYECKUM
MasTHHK .KoneOanus B
JMEKTPUUYCCKUX LEISIX. Y paBHCHUE
KoJyieOaHUi CTPYHBI. Y paBHEHUE
KoJIcOaHui MeMOpaHbI. 3amada o
pacripeieIeHUH Teria B CTepIKHE.

3.3

Mopenu rupoIMHaMHUKH.
JuddepeHnnanbHpie ypaBHSHUS H
UX CHCTEMBI B 3aJja4ax
THAPOJMHAMHUKH. Moenu
THIPOJMHAMHKH. JIBIDKEHHE PHIO.
Jlnnamuka KpoBH.

3.4

JuddepenunanbHbie ypaBHEHUsI B
xuMuH. CKOPOCTb peaKIuy.
Kunernueckue ypaBHEHHSI.
Karanuruueckue npoueccsl.
Heobparumas peaxuns

ONPEACIICHHOIO MopAaKa.

OO0mas Tpy10eMKOCTh, B 4acax

180

48

44

61

HpOMC)KyTO‘IHaH aTreCcTalysa

®dopma

3auer

3adeT ¢ OIEHKO

Ok3ameH/KypcoBasi paboTa

4.2. Coaep:xanue TUCUMIIUHBI (MOIYJIs1)
Paznen 1. JIluddepennnansupie ypaBHEHUS B OMOJIOTHH U DKOJIOTHH.

Tema 1.1. TuddepeHnmanbHble ypaBHEHUs B 9K0JIOTUU. OCHOBHBIE THIIBI TU(. YpaBHEHHHA
U UX MIPUJIOKEHHUS K COCTABIICHUIO MaTEMaTHUECKUX MOJiesIel OMOJOTHYECKIX 3a/1ay.

Tema 1.2. Mopens B3aumozeiicTsust Bonpreppa. Moaens KOHKYpEHTHOTO B3aUMOJIEHCTBUS
JBYX BUJI0B .MoJenb XUIIHUK - )kepTBa. HopMupoBaHue BEIOPOCOB BPEIHBIX BEILIECTB.




Tema 1.3. lunamuka nonynsuui. B3aumopeiictBue nonymsiumid. Konkypenuus. Moaenn
XscHena. ['unore3a BonbTeppa.

Tema 1.4. Tlepuogmveckue mporecchl .KoneOGanuss B OHOJOTHMYECKHX CHCTEMaXx.
buonoruueckue yacel. Mozenu cepaua.

Tema 1.5. Croxactuueckuii pe3oHanc B ouosioruu .Ilonarus aBTokosebanuii .budypkarus
AnnpoHoBa- Xornda. Mojaens OprocieisaTop.

Tema 1.6. Mopaenu pacupoCTpaHEHUs OSNUAEMUA MW HMMMYHHBIX peakiuid. AHaIU3
pacnpocTpaHeHus: 0€3bIMMYHHOU SmiuaAemMur. MoJenu pa3BUTUS SMUASMUUA C TPUOOPETCHHBIM
UMMYHHUTETOM .Maremarudeckass Mojeidb AMHAMHKKA HMMYHHBIX peakiuil. MaremaTuueckue
MO/IeJIA B BUPYCOJIOTHH.

Tema 1.7. Henuneitnble BOJHBI. Mojenb HEpBHOTO wuMmIyibca. HenuHelHas Mopenb
AHTUIIOPTA HOHOB. MyJIbTHCTALIMOHAPHAS MOJIeTh. ABTOKOJIeOaTeIbHas MOIeNb. JJuHaMUYeCKuii
xaoc.

Tema 1.8. MopenupoBaHre MUKPOOHBIX MOMYJSIIUNA. MUKPOOHBIE MOMYJISIIMUA KaK OOBEKT
MOJICJIMPOBaHUS U ympaBieHus. HempepsiBHas KyibTypa MUKpOOpPraHusmMoB. Moxaens MoHo.
JIByxBo3pacTHas mozeinb .HenpepsIBHbIE BO3PACTHBIE PACIIPEACIICHUS.

Paznen 2. [luddepenunanbapie ypaBHEHHS B YACTHBIX POU3BOIHBIX.

Tema 2.1. Knaccuueckue 3agauu (pU3MKK peliaeMble ¢ MOMOIIbIO YPaBHEHUH B YaCTHBIX
npou3BoaHbIX. KpuBas moronu. 3amaya o OpaxucroxpoHe. KpuBu3HA IUIOCKHX KPHUBBIX.
VYpaBHenue 1ienHoi tuHuu. Bropoit 3akon HeroToHa.

Tema 2.2. 3akOH BCEMHUPHOro TAroTeHus. Mexanudeckue kosnedanus. HenuHenHbii
MaTemMatuueckuil MasTHUK .KoseOaHus B 9JIeKTpUYECKUX LENsAX. Y paBHEHUE KOJICOaHUH CTPYHBI.
VYpaBHeHue kosiebanuit MeMOpaHbl. 3a/1a4a 0 pacrpeeICHUH TEIJIa B CTEPIKHE.

Tema 2.3. Mogenu ruaponuHamuku. JuddepeHunanbHple ypaBHEHUS M HX CUCTEMBI B
3aadax THIpOAMHAMUKU. Moenu rugpoanHamMuky. J{BrkeHne poio. JlnHaMuka KpoBH.

Tema 2.4. luddepennmansupie ypaBHeHus B XxuMuu. CkopocTh peakiuu. Kunernueckue
ypaBHeHms. Katanmutiueckue nporeccel. HeoOpaTtumast peakiust OnpeaesIeHHOro MopsaKa.

Pa3nen 3. DneMeHTHI KayeCTBEHHOU TeOpUH An(ypaBHEHHIA.

Tema 3.1. DneMeHTHI KaueCTBEHHOM Teopuu AudypaBHeHHI. HempepriBHBIE U THCKPETHBIE
mozenu. Cucremsl aud@epeHnanbHbIX ypaBHEHUN Kak MOJENN OWOJIOTMYECKUX IPOLECCOB.
YcTolunBOCTh AMHaMUYECKUX cucteM. Mozaenu Manestyca u depxroibcera.

Tema 3.2. VccnenoBaHue yCTOMYMBOCTH CTAallMOHAPHBIX COCTOSTHUUM cuUCTeM. YpaBHEHHS
Jlotku u Bonbreppa .CtanlnoHapHBIE COCTOSIHUS CUCTEM. Y CTOMYMBOCTH 1O JlsmyHoBY. MeTon
JIanmyHOBa TMHEapU3aIMy CUCTEM B OKPECTHOCTH CTAlMOHAPHOTO COCTOSIHUS.

Tema 3.3.YCTOMYMBOCTH COCTOSIHUM JTMHAMHMYECKMX CHUCTEM 3aJad MeAuluHbl. Monaenu
Mopdorenesa. Poct kononuit MukpoOoB. Poct pakoBoii omyxounu.

Tema 3.4. Mogens  mumdornuTapHoro  xopuoMeHuHruta .Moxens  Benmona
(metikemun).Mogens OTTeceHa (cepAedHO-COCYIUCTON CUCTEMBI)

Tembl J1aGopaTopHbIX padoT (JIaGopaTopHbIii IPAKTHKYM)

He mpenycmotpens! yueOnsM mmanom OOIT

IIpumepHasi TeMaTHKA KYPCOBBIX padoT

1. PasnoctHble MeTOIBI petienus Aud depeHnanbHbIX YpaBHEHU N
2. Pemenue cucrem auddepeHunanbHbIM ypaBHEHUH METOIOM AlaMca
3. UwucienHple METOIBI TIPU petieHrur TuddepeHITMaTbHBIX YpaBHEHUH.

Yucnennoe unrerpupoBanue. Popmyiia MpsAMOyTrOJbHUKOB.



4. Pemenue cuctem nuddepeHnraibHbIX YpaBHEHUNH METOI0M Diijiepa
5. Pacuer monera cHapsna

6. Pemenue cuctem nuddepeHraibHbIX ypaBHEHUH METOIOM MPOrHO3a U
KOPpEKILUU
7. Yucnennbie MeTo b1, [IpubnmxenHbie Beruncienus. MaTeprnonnpoBanue

dbynkuumii. [I[puMeHeHne YMCIeHHBIX METOIOB.



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIC U UHTEPAKTUBHBIC (POPMBI: JIEKLIUH, IPAKTHYECKUE 3aHATHUS, KOHTPOJIbHBIE pabOTHI,
KOJUIOKBUYMBI, 3a4€ThI ¥ DK3aMEHBbI. B TeueHue ceMecTpoB CTyACHTHI PEIIAIOT 3aa4M, YKa3aHHbIC
IIPEOIAaBATEIIEM.

6. YueOHO-MeTOoAMUYeCKOe oDecleyeHre CaMOCTOATEIbHOI padoThl cTyaeHTOB. OLeHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallMd MO HTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/n HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMHYEeCKHX
yacax)
Paznenl | Inddepennuaibubie 24
YPaBHEHUS B OHOJIOTHH U
3KO0JIOTHH.
11 Huddepenunanpupie ypaBHEHUST | AyAMTOpHasi padoTa

B 3ko0oru. OCHOBHBIE THIIBI
nud. ypaBHEHUM U UX
MIPUIIOKEHHUS K COCTABIICHUIO
MaTeMaTHYECKUX MOAEIEH
OHOJIOTMYECKUX 3a/a4.

1.2 Mopaenb B3auMOIeHCTBUS AyautopHasi paéora
BoubTeppa. Moaens
KOHKYPEHTHOT'O B3aMMOJEHCTBUS
JBYX BUIOB .MoJIe/Ib XUIIIHHK -
xeprBa. HopmMupoBanue
BbIOPOCOB BPE/IHBIX BEILIECTB.

13 JlunaMuyKa MOMyJIsIui. Teoperuvecknii Tect
B3anmopeincTere nomyJsisinui.
Konkypenuus. Monenu XacHena.
I'mnoresa BonbTreppa.

14 [Tepuoanueckue npouecchl AyautopHasi paéora
.KonebOanusa B Ouomornyeckux
cHcTeMax. bronornueckue gachl.
Mogenu cepaua.

15 CroxacTu4ecKkuil pe3oHaHC B AyautopHas padora
ouonoruu IlousTus
aBTOKosieOanuii .budypkarus
Anpaponosa- Xomnda. Moaens
OpIOCIEIIATOP.

1.6 Mopenu pacnpocTpaHeHus AyautopHas padora
SIIUAEMHUHN U UMMYHHBIX peaKHHfI.
AHanus pacpocTpaHeHus




0OE3bIMMYHHOM SITHIEMUH.
Mogaenu pa3BUTHS STUAEMUHN C
MPUOOPETEHHBIM UMMYHUTETOM
.MaremaTnueckass MOIECIb
JMHAMUKA UIMMYHHBIX pEaKIIH.
MaremaTudecKkue MOJICIN B
BHUPYCOJIOTHH.

1.7

Henuneitnbie BoHBL. Moji€b
HEpPBHOrO uMmIyJibca. Henuuelinas
MO/IeJIb AaHTUIIOPTA HOHOB.
MynpTHUCTalMOHApHAS MOJECIb.
ABTOKOJIeOaTEIbHAS MOJICTTb.
JnHaMH4IecKui Xaoc.

AynuTopHasi pabora

18

MopenupoBaHre MUKPOOHBIX
nonyssuil. MukpoOHble
MOMYJISAINHN KaK O0BEKT
MOJEIIMPOBAHNUS U YIIPABJICHMUS.
HenpepsiBHas kynbTypa
MUKpPOOpraHu3mMoB. Mozens
MomHo. /IByxBO3pacTHas MOJEIb
.HemnpepriBHbIE BO3pacTHBIE
pacIpeieNeHusl.

Kontposabnas padora

Paszgen 2

JAnddepennuanbubie
YPABHEHHUS B YACTHBIX
MPOU3BOAHBIX.

16

2.1

Knaccuueckue 3anaun pusuku
penraemMele ¢ MOMOIIBIO
YPaBHEHUH B YaCTHBIX
npou3BoAHbIX. KprBas moronu.
3amada 0 OpaXUCTOXPOHE.
KpuBH3Ha MIIOCKUX KPUBBIX.
YpaBHEHUE LIETTHOM JIMHUU.
Bropoii 3akoH HeroToHA.

AynuTopHas padora

2.2

3aKOH BCEMUPHOIO TATOTEHHUS.
Mexannueckue KoueGaHusl.
Henuneinpiii MaTeMaTU4eCKUNA
MasaTHHK .Konebanus B
BJIEKTPUYECKUX LETISX.
VYpaBHeHHe KoJIeOaHUH CTPYHBI.
YpaBHeHue KoieOaHu
MeMOpaHBbI. 3a/1a4a o
pacIpeiesIeHUH TEIIa B CTEPIKHE.

AyautopHas padora

2.3

Monenu ruipoAMHaMUKH.
HuddepeHunanbable ypaBHEHUS

AyautopHas padora




M UX CUCTEMBI B 3aJ1a4ax
ruapoauHaMuKu. Mozaenu

TUAPOANHAMUKH. J[BYOKEHHE PBHIO.

JlnHamuka KpoBH.

2.4

Juddepennmranbapie ypaBHEHUS
B xuMuH. CKOPOCTh PEaKIuu.
Kunernueckue ypaBHeHus.
Karanutrnueckue npoueccsl.
HeoOpatumast peakmus
OTpeeNIEHHOTO MOpsAKA.

Kontpoabsnas padora

Paszgen 3

Pa3gen 3. Di1eMeHThI
Ka4eCTBEHHOI Teopuu
AU(pypaBHEHHH.

17

3.1

DneMeHTbI KaueCTBEHHON TeOpUn
mudypaBHeHuil. HenpepbiBHbIE U
IUcKpeTHble Mozenu. Cuctemsl
Qg QepeHIranbHbIX ypaBHEHUH
KaK MOJIEJIH OMOJIOTUIECKHUX
IIPOLECCOB. Y CTOMYUBOCTH
JUHAMHMYECKHUX cucTeM. Monenu
Maubryca u ®epxroibera.

AynuTopHas padora

3.2

Hccnenosanue ycTonunBOCTH
CTaLlMOHAPHBIX COCTOSHUN
cucreM. YpaBHeHus JIoTku u
Bonbsreppa .Crarmonapueie
COCTOSIHMSI CUCTEM.
YceronuusBocTs 110 JIAmyHoBY.
Meron JIsanyHoBa inHeapu3anuu
CUCTEM B OKPECTHOCTH
CTallMOHAPHOI'0 COCTOSTHUS.

AynuTopHas padora

3.3

YV CTOMYNBOCTh COCTOSIHUM
JUHAMHYECKUX CUCTEM 3a7a4
MEIUIIMHEL. Moaenn
Mopdorenesa. Poct kononuit
MUKpoOoB. Poct pakoBoit
OITYXOJIH.

AynuTopHas padora

3.4

Monens TuMGOIUTapHOTO
XOpUOMEHUHruTa .Mojenb
Benmona (netikemun).Mojenb
OtTecena (cepaeuHO-COCYIUCTOM
CHCTEMBI)

Kontpoabsnas padora




OueHouHble cpeAcTBAa JIsl TEKYIIero KOHTPOJISI ycleBaeMOCTH H NPOMeKY TOUHOMH
aTTecTanuu

Kpurepum onieHkH NpomMe:KyTO4YHOM aTTecTanun B popme 3auera

Onenka | XapakTepucTuka TpeOOBaHHIl K pe3ysibTaTaM arTecTaluu B popme 3ayera

«3auTeHo» TeopeTrueckoe cojiepkaHue Kypca OCBOCHO MOJHOCTBIO 0e3 Mpo0OesIoB Uil B
11EJIOM, HJTK OOJIBIIIEH YacThi0, HEOOXO0IMMBIC TPAKTHYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHaIoM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIH OOJIBIIIMHCTBO MPEyCMOTPEHHBIX pabouei mporpaMMoi yueOHbIX
3aJlaHU¥ BBIIOJTHEHBI, OT/ICIbHBIC U3 BBHITIOJHEHHBIX 3a/IaHUN COJIEPIKAT
OILIOKH.

«He 3aureno» | Teoperuueckoe cojepKaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIUMbIE HABBIKH
paboThI He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/ICIBHBIC U3 HUX,
OOJIBITMHCTBO MPEyCMOTPEHHBIX paboyel yueOHOH mporpaMMoi 3a1aHuil He
BBITTOJIHEHO JTHOO BBIMOJIHEHO C TPyOBIMH OIIMOKaMHU, Ka4eCTBO UX
BBITIOJTHEHUS OLIEHEHO YKCIIOM 0aiioB, OJM3KUM K MUHUMYMY.

Kpurtepun onieHKH MpoOMeKYyTOYHOM aTTecTAlIMM B (JOPpMe IK3aMeHa

Onenka XapakTepucTika TpeOOBaHUH K pe3ysIbTaTaM aTTecTanuu B hopme
9K3aMeHa
«OTnuHO» Teopernueckoe cosiep:kaHre Kypca 0CBOEHO IOJHOCTBIO 06€3 MpoOeos,

CUCTEMHO U TIJIyOOKO, HEOOXOJMMbIe MPAKTUYECKHE HAaBBIKM pPAOOTHI C
OCBOEGHHBIM MaTepHajoM c(hopMUpOBaHBI, BCE MPELyCMOTPEHHbIE paboueit
yueOHOI1 mporpamMmoit yueOHbIe 331aHNUs BBIITOJHEHBI 0€3yNpevyHo0, KayeCTBO
UX BBITMOJIHEHUS OLICHEHO YHCIIOM 0aJlIOB, OJIN3KUM K MaKCHUMYMY.

«Xopor1o» Teopernueckoe copep:kaHue Kypca OCBOEHO B LieloM 0e3 MmpoOesos,
HE00XO0/IMMbIEe TPAKTUUYECKHUE HABBIKU pabOThl C OCBOEHHBIM MaTEpUaIOM B
OCHOBHOM  c(opMHpOBaHbI,  NpPEAYyCMOTpEHHbIe palouell  yueOHOMH
MporpaMMoil ydeOHbIe 3a/laHusl BBIMOJIHEHBI C OTAEIbHBIMU HETOYHOCTSAMU,
KayeCTBO BBHITIOJHEHUS OOJIBIIMHCTBA 3aJaHUIl OIEHEHO YHCJIOM OalljioB,
OJIM3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT Teopernueckoe coaepkaHue Kypca OCBOEHO OOJbIIEH YacThio, HO
€JIbHO MPOOEITBI HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOAUMbIE TPAKTHUECKUE
HaBBIKM PabOTHI C OCBOCHHBIM MaTE€pHaIOM B OCHOBHOM C(OPMHPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo#l mporpaMMon yueOHBIX
3aIaHUI BBIMOJHEHBI, OT/AEJbHBIE U3 BBINOJIHEHHBIX 3aJlaHUN COAEpKaT
OIITMOKH.




«HeynosnerBop Teoperudeckoe cozepkaHne Kypca OCBOCHO YaCTHYHO, HEOOXOAUMBIC
UTEILHO» HaBBbIKU PabOTHI HE CPOPMUPOBAHBI UITH CHOPMUPOBAHBI OTJCIbHBIE U3 HUX,
OOJILIITMHCTBO MPEIYCMOTPEHHBIX paboueil ydeOHON MporpaMMoil yueOHBIX
3aJJaHHUd HE BBIIIOJIHEHO JINOO BBIITOJIHEHO C TPYOBIMH OIIMOKAMH, KA4eCTBO
WX BBITIOJIHEHUS OIICHEHO YMCIIOM 0aJUIOB, OJIM3KUM K MUHUMYMY.

6.2. MeToau4eckne yKa3aHus 10 OPraHU3alHM CAaMOCTOSATEIbHOI padoThl CTY/ICHTOB

CamocrosrenbHas paboTa sIBJISETCS OJHUM U3 BUJOB YUEOHOH NEATEIBbHOCTH OOyYaroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPraHU30BaHHOCTH, TBOPUYECKOTO
H0JX0/1a K PELIEHUI0 IPpo0seM yueOHOro U NpoecCHOHAIbHOIO YPOBHS.

AyIuTOpHAs caMOCTOSITeIbHAs paboTa 1Mo y4eOHON AUCHUILTUHE OCYIIECTBISETCS Ha YIeOHBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U 110 €r0 3aJaHUIO.

BaeaynuTopHas camocTosiTeNbHasi paboTa BBINOJIHAETCS 10 3a/laHUI0 IpenojaBareis 0e3 ero
HENOCPEJICTBEHHOI'O YYacTHSI.

Bunpl 3amanuii Uil BHEayUTOPHOM CaMOCTOATENbHOM paboThl, MX XapakTep, YUUTHIBATb
cnenn(uKy u3ydaeMoi yueOHO# TUCIUIIMHBI, HHANBUIYAIbHBIE 0COOCHHOCTH 00YYaroIIeToCs.

KoHTpoab camocTosiTeIbHON pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3YeTCsl KaK €JMHCTBO
IBYX (Gopm:

1.CaMOKOHTPOJIb U CaMOOLIEHKa 00y4aroerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI IIPENo1aBaTeIsl.

Opranu3anus 1 pyKOBOACTBO ayJJUTOPHOI CAMOCTOSATEILHOM PadoThl

AynuTopHas caMmocTosiTelbHasi padoTa MO JUCLMILIIMHE BBIOJHSACTCS Ha y4EOHBIX 3aHATHUAX
10J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINs U MO €r0 33JaHUIO.

OCHOBHBIMU BHJIaMH ay TUTOPHOI pabOThI CAMOCTOATENBbHOM pabOThI SBISIOTCS:

- BBINIOJHEHUE JIA0OPATOPHBIX M TMPAKTHMYECKUX pPabOT OCYIIECTBISETCS Ha J1aOOpaTOPHBIX U
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jns obecrneueHus
CaMOCTOSITENIbHOW  pa0oThl TMpenojaBaTelsiMU  pa3padaThIBalOTCS METOJIMYECKHE YyKa3aHHs 110
BBITIOJTHEHHIO JIAOOPAaTOPHOU /TIpaKTUYECKON PadOTHI.

Pabora ¢ nutepaTypol, ApyrUMH MCTOYHMKAMHM MH(OpPMAIMH, B T.4. 3JEKTPOHHBIMU, MOXET
pean30BbIBaThCA HAa CEMUHAPCKUX U TNMPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKHM HH(pOpMaLuu
MOTYT OBITH TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
NurepHer.

[TpenonaBatens GopMyIUpyeT Lieib padOThl ¢ JAHHBIM U UICTOUHUKOM MH(OpMAINK, Onpeenser
BpeMsl Ha TPOpabOTKy NOKyMEHTa U (hOpMY OTYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 33JJaHUI Yallle BCErO MCIOJIb3YETCSI HA CEMUHAPCKOM,
MPAKTUYECKOM U JIpYruX BHax 3aHATui. [IpobiieMHas /cutyaryionHas 3a1ada J0JKHA UMETh YETKYIO
(bOopMyYIHPOBKY, K HEl TOJDKHBI OBITH TOCTABJIEHBI BOIPOCHI, OTBETHI HA KOTOPbIEe HEOOX0AUMO HAUTH U
o0ocHoBaTh. KpuTepuu o1ieHKH NMpaBUILHOCTH pelIeHHs MPoOIeMHON/CUTYallMOHHON 3a/1a4M TOJIKHBI
OBITh U3BECTHBI BCEM 00YYaOLTHMCS.

Opranuzanus ¥ pyKoBOJACTBO BHeayAUTOPHOI padoThI

BHeayauTopHasi caMoCTOsITeNIbHAs paboTa BBIIOJIHIETCS MO 3aJaHMIO MPeroaBaTelis, Ho 0e3
€ro HEMOCPEICTBEHHOTO Y4acCTHsI.

[Ipyu mpenbsBIEHMM BHUJOB 3a/JaHUMl Ha BHEAYJUTOPHYIO CaMOCTOSITENbHYIO palboTy
PEKOMEHIyeTCsl HCIO0JIb30BaTh AU(PPEpEeHUNPOBAHHBIN IMOAXOM K YPOBHIO TOJArOTOBIEHHOCTH
oOyuartomerocsi. Ilepen BbIOMHEHHEM BHEAYJUTOPHOM CaMOCTOSITEIbHON padOThI MpenojaBareib
MIPOBOAMUT KOHCYJIBTALIMIO C OIpENIEJeHUEM LIeNU 3a/laHus, €ro COJEp>KaHHs, CPOKOB BBIIOJIHEHHS,
OpPUEHTHPOBOYHOTO0 0OBeMa pabOThl, OCHOBHBIX TpeOOBaHMH K pe3ynbTaTaM paboThl, KPUTEpHUEB



OLICHKH, (OpM KOHTpOJNSL M NeEpeyHs JUTepaTyphel. B mpoliecce KOHCYNbTallMU MPENOIaBaTeNb
MPEIyIpPexaaeT O BOSMOKHBIX TUITHYHBIX OMIMOKAX, BCTPEUYAIOIIUXCS TIPY BHIMIOTHEHUH 3a/IaHUSI.

Jns  Merogudeckoro oOecredeHuss W PYKOBOJACTBA CaMOCTOSITEIBHOM  paboToii B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAIOTCS y4eOHBIC MOCOOMS, METOINYECKHE PEKOMEHIAINN
[0 CaMOCTOSITETIbHOM MOATOTOBKE K Pa3MYHbIM BUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOM
JUCITUTIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYACHTOB, O0bEMa U COJICPNKAHHS CaMOCTOSTEIbHON
paboThI, GOpM KOHTPOJISI U T.II.

CamocTtosTenpHas paboTa MOKET OCYIIECTBISATHCS MHIUBUAYATHHO HITH TPYIITIAMU CTYICHTOB B
3aBHCUMOCTH OT LI€TTH, 00beMa, KOHKPETHOI TeMaTHKU CaMOCTOSITEIbHOU paboThl, YPOBHS CIOXKHOCTH,
YPOBHS TIOJITOTOBJICHHOCTH 00YYarOIIHXCSI.

Bunamu 3aganuii 171 BHEAy TMTOPHOM CaMOCTOSITENIbHON pabOThl MOTYT OBITh:

- JUIS OBJAJCHUS 3HAHUSAMHU: YTCHHS TEKCTa; COCTaBIICHUS IUIaHA TEKCTa; TpaduiecKkoe
U300paxKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHHWE TEKCTa; BBIMMCKU U3 TEKCTa; pabora co
CIIOBapsSIMH M CIPABOYHMKAM; Yy4eOHO-HCCIENOBaTeNIbCKasi paboTa; KCIOJIB30BAaHUE ayJauo |
BUJICO3AMKCEH, KOMIIBIOTEPHON TeXHUKU U THTepHeT pecypcoB U 1p.;

- JUIS 3aKPETUICHHS ¥ CHCTEMAaTU3alliy 3HAHMIA: padoTa ¢ KOHCIIEKTOM JICKIIMH; TIOBTOPHAs padoTa
HaJ y4eOHBIM MaTepUaloM; COCTaBJICHHE IJIaHA, TE3WCOB OTBETA; COCTABJICHHWE TaOmuI, pedycos,
KPOCCBOPJIOB, TJOcCcapusi [UIsl CHUCTEMaTH3alMu Yy4eOHOro Marepuala; H3yuYeHue CIloBapeH,
CIIPAaBOYHHMKOB; OTBETHI Ha KOHTPOJIBHBIC BOIPOCHI;, aHATUTHYECKass 00pabOTKa TEKCTa; MOJrOTOBKA
COOO0IIIeHUH K BBICTYIUICHUIO Ha CEMUHape, KOH(pEepeHIIMHU; TOATOTOBKA

pedepaToB, TOKIIAA0B; cocTaBieHue Onorpaduii, 3aJanuii B TeCTOBOM Gopme u ap.

- ansa GOpMUPOBAaHMA YMEHUN: pelIeHHe 3aJad U YHOpaKHEHUH 10 o00pasily; pelieHue
BApUATUBHBIX 33J1a4 U YIPAXXHEHUN; COCTABIICHUE CXEM; PEIICHUE CUTYAIIMOHHBIX MPOU3BOICTBEHHBIX
3aJ1a; MOJATOTOBKA K JIEJIOBBIM M POJIEBBIM UTpaM; MPOESKTUPOBAHUE U MOJAETUPOBAHNE PA3HBIX BUIOB U
KOMITOHCHTOB NMPO(ECCHOHAIBHON JIESTSIBHOCTH, TIOJrOTOBKA MPE3ECHTAINI, TBOPUCCKUX IPOCKTOB;
MIOJIFOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIICPUMEHTAIbHAS pab0Ta; MPOSKTUPOBAHKE U
MOJIEJTMPOBAHUE PA3HBIX BUJIOB M KOMIIOHEHTOB MPO(ECCUOHATBLHOM e TENLHOCTH U AP.

Hdns obecrnieueHusi  BHEAYIUTOPHOM  CaMOCTOSITEIBHOM  pabOThl MO  JUCHUIUIMHE
mpernojiaBatesieM pa3pabaTbiBaeTCs TEPEUeHb 3aJaHui NIl CaMOCTOSITEIBHOM paboOThI, KOTOPHIi
HeoO0xouM 75t 9 GEKTUBHOTO YIIPABJICHUS JaHHBIM BUIOM yU4eOHOU AeSITENbHOCTH 00YyJaroIIuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CAMOCTOATEILHON pabOTOM, PEryIupyeT ee 00beM
Ha OJTHO yueOHOe 3aHSATHE M OCYILIECTBIIAECT KOHTPOJb BHITIOJHEHHUS BCEMH CTyJIEHTaMU rpymmsl. Jls
yao0CTBa TMpenojaBaTeib MOXET BECTH BEIOMOCTh YyueTa BBHINIOJIHEHHS MHUHUMyMa 3aJlaHUM,
HEOOXOUMBI JUIS IOTTYCKa K UTOTOBOM aTTeCTallUU MO JUCITUILTHHE.

B mpomecce camocTosiTenbHOM pabOTHl CTYIEHT NMPUOOpPETaeT HABBIKM CaMOOPTraHU3AIINH,
CaMOKOHTPOJIS, CAaMOYTPaBIEHUSI U CTAHOBHUTCA AKTHBHBIM CaMOCTOSITENBHBIM CyOBEKTOM Y4eOHOM
JEeSITEbHOCTH.

CTyeHT caMOCTOSITENIbHO OMpeNeNsieT PEeKUM CBOSH BHEayTUTOPHOU paboThl U Mepy Tpy/la,
3aTpavyMBaeMOro0 Ha OBJIAJIEHWE 3HAHUSMU W YMEHUSMH 10 KaXJOW JAUCIUIUIMHE, BBIMOJIHSIET
BHEAYIUTOPHYIO pabOTy MO MHAUBUIYaTbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM MOATOTOBKH,
Or0/KETa BPEMEHH U IPYTUX yCIOBUM.

ExXenHEeBHO CTYJIEHT JIOJDKEH YIENSATh BBIIOJHEHUIO BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUH BHEAYAUTOPHOH CaMOCTOSITENILHON pPAa0OTHl CTYJEHT HUMEET TPaBo
oOpalatecsi K MPErojaBaTeo 3a KOHCYIbTallUeH C LIEJbI0 YTOUHEHUs 3afaHusi, (POpPMbI KOHTPOJISA
BBITIOJIHEHHOTO 33/IaHMS.



6.3. Marepuajbl 1Jisl NPOBeJAeHUS] TEKYIIero W MNPOMEKYTOYHOT0 KOHTPOJS 3HAHMM
CTY/IEHTOB
BonpocoB k 3x3ameny:

1.0co0eHHOCTH CUCTEM U 3a]1a4 €CTECTBO3HAHUSA U KaK 00BEKTOB MaTeMaTHYECKOTIO
MOJIETIUPOBAHUSI.

2. KuHeTtnueckue ypaBHEHUs B XUMHUH

3. YpaBHEeHMs MaTepHaIbHOIO OanaHca B XUMHUU

4, DKCTpEMYM.

5. lnudypaBHEHHE SKCTIOHEHIIUAILHOTO POCTA.

6. YpaBHenue Jlamnaca.

7. YpaBHeHnue Ilyaccona.

8. YpaBuenue Heitmana.

9. YacTU4YHO U30JMPOBAHHBIE MOIYJIALUN

10. Mopnens OtreceHa.

11. YCTOWYUBOCTH CUCTE M TU(PYPABHCHUH.

12. Muddepennunanbubie ypaBHEHUS B SKOJIOTHA

13. Mogaens "XxuniHuk -xepraa’

14. Mogenu 610I0ruyeckoi TMHAMUKH Ha OCHOBE TOUEUHBIX OTOOpaKeHUI
15. lmarpamma Jlameppest

16. DyeMeHThl Ka4YeCTBEHHOM Teopun AU PepeHIInanbHbIX YpaBHEHHM
17. Muddepennnanbable ypaBHEHUS B YaCTHBIX MPOU3BOTHBIX

18. Monenu moporeHesa

19. PocT xonmoHuii MUKpOOOB

20. Poct apeana nonyssiaun

21. PocT pakoBOM OIyXOJIH

22. YcToiunBoe pa3BUTHE OMOJIOTMUECKUX CHCTEM.

23. Ilepuoauueckue mpoLeccsl

24. brONOrNYeCcKHe 4acsl

25. Mogenu cepaua



26. CTOXacTHYECKUH pe30HAHC B OMOJIOTHHT
27. Monenu rupoAMHAMUKHI
28. JIBmxeHue peio
29. JluHaMHUKa KpOBU
30. Henunelinbie BOJIHBI
IIpumepHbIe 3a1aHNs1 V151 KOHTPOJbHBIX padoT
JAnddepennuanbHbie ypaBHEeHHS MEPBOI0 MOPSAKA

1. C nomouibro U30KJIMH U300pa3UTh CXEMAaTUUYECKH PELICHNUE YPAaBHEHUS
2(y+y)=x+2.

2. Pemuts YpaBHCHHS, IIpU HCO6XOI[I/IMOCTI/I CBCAd HUX K YpPaBHCHUSAM C Pa3ACIIIOIIUMUCIA
NEPEMCHHBIMU

f— 2 !
1. (x*+2x)y?dy = xdx; 2. dy= 1 yz dx; 3. y_=Xcosz)’:

4. y'x% =e7,y(1)=0; 5. 2(x+ y)dy +(3x+3y —-1)dx = 0, y(0) = 2.

3. Pemuts ogHOPOAHBIE ypaBHEHUS
Ly-y=2¢  2.x'=y(ny-Inx); 3. xydy—y%dx = (x+ y)*e"dx;

4.y = w; 5. (y? —3x?)dy + 2xydx = 0, y(0) =1.
4x -y -3
4. PewmuTh ypaBHEHUS, IPU HEOOXOIMMOCTH CBE/IS MX K JTMHEHHBIM

Loy+2y=xeX: 2. 2ydx+(y2—6x)dy=0; 3. xy'=y+x2cosx:

4. (0R-1)y -xy=x—x y()=15; 5. y+2xy=xeXsinx y(0)=1.

5. Pemuts ypaBHenue bepaymnnu
Ly=x3y —xy; 2. xy+2y=x3y; 3. 20xy'+y)=y?Inx, y(1)=2.
6. Pemuts ypaBHEeHUE 132 TOJIHBIX nn%(bepeﬂunanax

3% +y 2x3 + xy +2y°

1. —)dx+(x+_—_)dy=0; 2. dx = dy.
(y+X2) ( yZ)y v v y

7. HaiiTu HHTErpUpYIOIINUNA MHOXKUTEIDb U 0011lee pelIeHre ypaBHEHUS
(X + y? + 2x)dx + 2ydy = 0.

©o

OmnpenenuTs THI ypaBHEHUS U YKa3aTh CIIOCOO €ro perieHus:
xy —xe?y =2 2. xydx + (x+1)dy = 0; 3. xy'+3xy* =2y,

!4



4, dy+@By—e*)dx=0; 5. (& + y?)dx+ 2xydy = 0.



9. Haiitu o0miee 1 ocodoe (eciii OHO CYIIECTBYET) PEIICHUsI ypaBHEHUI
1 (xy? +x)dx+ (Y3 —x3y3dy =0; 2. xy'+y=y% 3. (y* —3x®)dy + 2xydx = 0;

y .
4y= 2@A+Iny=InX); 5. yodxt (x2ye” +2 y)dy = 0.
X

10. Pemuts 3anauy Komm
. 2X 2X2 2 2 942

1y+ y= ,¥y(0)=— 2.3y +2xy=2xy e ,y(0)=1,

1+ X° 3

1+ X2

3. ydx = (3ycos2y—2y?sin2y —x)dy, y(16) = 1.
11. Pemnth ypaBHEHHS

1oy=x+y-Iny; 2. x[(yY-1]=2y; 3. y=xy-(y).

JuddepennuaibHbie ypaBHEHUs BBICIIMX NOPAAKOB

1. Pemmwmth YpaBHCHUS, TIOHU3UB UX IMMOPAAOK
Lysay=0 2(y-Dy"=2y);

Y43y =0 4y =2(yY, y2) = 2. y(2) = 05,
1. Haiitu ob1ee penieHre ypaBHEHUs

1. y'-2y'+4y=0; 2. y'+6y'+9y=0; 3. y'+4y=0.

2. Pemuts 3agauy Komm
1. 3y"-2y'-8y=0,y(1) =1,y (1) =2 2. [+ m T
y=0,y( )=2,y( )=1
4 4

3. Haiitu ol1ee perienue ypaBHeHUsS

2y"+y' -y = f(x),

€CJIN

1. f(x)=3x>-1; 2. f(xX)=3e* 3. f(x)=2sinx; 4. f(x)=¢e"cos2x

4. Haiitu pemenue 3amnaun Komm

S i i
4 42 4 4 2
Meronamu Jlarpanxka n Komm.
5. Haiitu oGmiee perenue
1. y"+5y"+ 7y +3y = (16x+ )¢, 2.y -y =5(x+2)}

3. (4x+3)%y" +(4x+3)y 16y = 0; 4, x2y"-3xy'+3y =-Inx.



Cucrembl 1udpepeHUINATBLHBIX YPABHEHUH

1. HaiiTu perieHus TMHEHMHBIX CUCTEM

X=-8x+4y X=6X+5 x(0)=0
1){y:3x—4y : 2){yz—x+2yy : y%O%zl.
L L
3)J><:5x—2y p X =6x+4y+2t
ly=2x+y y = —Xx+10y -1

2. PemmTth cucremy auddepeHnnanbHbIX ypaBHEHUH MeTo10M Jlarpanxa
X' = —4x+Y,

y'=—6X+y+ 1 .
1+e*

3. Pemuth pasHpIMH MeTOAamMHu (WJIM METOJIOM HCKIIOUCHHM, WJIM METOJAOM Oiiepa, WiH
MaTPUYHBIM METOJIOM) JIBE CUCTeMbI nu(PepeHnanbHbIX ypaBHeHH X'= AX, T]ie
(3 1 -1\ A =1, (0 1 0)A=-2

1) A:| 2 2 —1|,A =3, 2) A:|—4 -4 Ol,)\ =2
2 2
2 1 4) A=5 -2 1 2] A=2

3anucarh MaTPULAHT KaKJOM CUCTEMBI M HAWTH UX (yHIaMEHTAJIbHbIE CUCTEMBI PELICHUH.

4. Pemmts cucremy nugdepeHualbHbIX ypaBHEHHH
X'=y'+y+x-3y =0,

4y" =" -x'-2x+5y = 0.
Oopasybt KOHMPOILHBIX 3A0AHUTL
KonTtpoabHnas paGora no reme

«InddepeHunanbHbIe YypABHEHUS PEBOT0 MOPSAKA)

Bapuant Ne 1
|. OnpenenuTs TUN U HAUTH OOIIME PEeLICHNs JAHHBIX YpaBHEHUIL:

1. (y+ylInx)dx—(x-xy)dy =0.

. 2X 2x2
2. ¥+ y= :
1+ x2 1+ x2
2 X 2 X2
(xy"+~)dx+(x“y—- )dy=0.
3. -
y2 y3

Il. HaiiT yacTHBIE peleHust



(y)  y@)=1
|~ |
\x)

1. xy -y=xtg

2. &Ydx = 2y — xey)dy, y(-1)=0.

KountpoJsbHas padora no teme
«InddepenunajbHble ypABHEHUS BHICHINX OPSTKOB)
BapuanT Nel
I.OnpenesuTsh THI U HAWTH 001IME PpellIeHUs] TaHHBIX YPABHEHHUIA:
Ly=y+x
X

2. y'—2y’+y:e_
X

Il. Pemiuthb 3apauy Komm:

1 WHY)P=0.y1)=1y@®=1

5 y' -y =e*+2x. y(0)=1, y'(0)=1.

3agaHus 11 NOCTPOEHUSI MO/IeJIe:
1. DkcrnoHeHIMaNbHBIN POCT MONYJISALUY (pEllIeHNe YpaBHEHMs], T'paduK BpEMEHHON 3aBUCUMOCTH
JUTSL YUCIIEHHOCTH )
2. Jloructrueckuii pocT (pemeHue ypaBHeHHs, Tpa(puK BpeMEeHHOW 3aBUCHMOCTH JIJIS
YHUCIEHHOCTH, AHAJIN3 YCTOMUYMBOCTH CTAllMOHAPHBIX COCTOSTHUI)
3. Mozens nomyisuy ¢ HAaMMEeHbIEH KpUTUYECKON YUCIIEHHOCTBIO (rpaiK BpEMEHHO
3aBUCHUMOCTH JJIsl YUCIICHHOCTH, AHAJIN3 YCTOMYUBOCTH CTallMOHAPHBIX COCTOSIHHI)
4. JluckpeTHoe JorucTudeckoe ypaBuenue. Jlectauna Jlamepes (moctpoeHrue BpeMEeHHON
3aBHCUMOCTH ISl YUCIEHHOCTH 110 rpauKy 3aBUCUMOCTH, aHAJIN3 YCTOHYUBOCTH MOJI0KEHUS
pPaBHOBECHS])
5. Cucrema TUHEIHBIX XUMHUUECKHUX peakluii (OnpeielieHne CTalluOHAPHBIX COCTOSIHUM,
MOCTPOEHHUE TJIaBHBIX U30KJINH, ()a30BOro MOPTpeTa U KHHETHUECKUX KPUBBIX )
6. Moaens JIoTku (MOJIeNTb XUMHUECKON peakiiuu) (onpeeseHre CTAlHOHAPHBIX COCTOSIHUM,
MOCTPOCHME TTIaBHBIX M30KJIMH, (a30BOT0 MOPTPETA U KUHETHUECKUX KPUBBIX)
7. Kitaccuueckast Mmojiesns BonbTeppa «XUIIHUK-KEPTBay (ONMpeeIeHIE CTAIIMOHAPHBIX COCTOSIHUM,
MOCTPOEHHUE TJIaBHBIX U30KJINH, ()a30BOro MOPTpeTa U KHHETHUECKUX KPUBBIX )
8. Monenb 0T00pa 0JHOrO M3 paBHOIIPABHAIX (001ast MOJENb IS BYX BHJIOB U MO/JIEIb,

YUUThIBArOmasaA OrpaHM4€HHOCTh B MMMUTATCIIBHBIX pEeCypcax U 6I)ICTpOG UX IIOIJIOIICHUEC I10



CPaBHEHHUIO C MPOIIECCAMU PETIPOYKIIMH) (OTpeAeNieHUE CTAMOHAPHBIX COCTOSHUM, IOCTPOCHHE
TJIABHBIX U30KIIMH, (a30BOTO MOPTPETA U KHHETUIECKUX KPUBBIX)

9. Mopenb KOHKYpEHIHH (C y4eTOM BHYTPHBHIOBON KOHKYPEHIIUH) (OIpeesicHe
CTaIlIOHAPHBIX COCTOSIHUH, TIOCTPOCHHE TJIABHBIX N30KJIMH, ()a30BOT0 MOPTPETA U KHHETHUECKHUX
KPHUBBIX)

10. Mogenp «XUITHUK-)KEPTBaA» (C y4€TOM BHYTPUBUIOBON KOHKYPEHITMH) (OIpeneeHre
CTaIlIOHAPHBIX COCTOSHUH, TOCTPOCHHE TTIABHBIX U30KJIHMH, ()a30BOT0 MOPTPETA U KHHETHUYECKHUX
KPHUBBIX)

11. Mozaens OMOXMMHUYECKOH PEryJsiuu OEIKOBOTo CHHTE3a (reHeTu4eckuil Tpurrep XKakoba u
Momno) (st m = 0 onpeeneHne CTallMOHAPHBIX COCTOSIHUM, TOCTPOCHUE TJIaBHBIX U30KJIHH,
¢$azoBOro mopTpeTa U KHHETUYECKUX KPUBBIX )

12. Bproccemnsitop (onpeaeneHne CTallnOHAPHBIX COCTOSHUM, ONpe/IeIEHUE THITa YCTOWYHBOCTH
CTallMOHAPHBIX COCTOSIHUN B 3aBUCHMOCTH OT 3HAYEHUH IMapaMeTpOB CUCTEMBI, BH]T ()a30BOTO
HOPTPETa B 3aBUCUMOCTH OT 3HAYCHHUI TapaMEeTPOB CUCTEMBI)

13. Mopnens raukonu3a (yrnpoliieHHas cxema) (ompeiesieHne CTallMOHAPHBIX COCTOSHUMH,
ornpezeNieHue TUIa YCTOMYMBOCTH CTAIlMOHAPHBIX COCTOSIHUN B 3aBUCUMOCTHU OT 3HAYCHHM

apaMeTpoB CUCTEMBI, BU (Pa30BOT0 MOpPTpETa B 3aBUCUMOCTH OT 3HAUCHHIA apaMeTPOB

CHCTEMBI)
IIpuMepHasi TeMaTHKA KYpCOBBIX padoT
1. PazHocTHbIe MeTO bl peteHus AuddepeHnanbHbIX ypaBHEHUH
2. Pemenne cuctem nuddepeHmanbHbpIM ypaBHEHUH METOI0M AjaMmca
3. YucneHHble METO/IBI TP perieHnH AuddepeHnnanbHbIX ypaBHeHUH. YucnenHoe

uHTerpupoBanue. @opmyra NpsMOyroJbHUKOB.

4. Pemenue cuctem nuddepeHInansHbIX YpaBHEHHI MeT010M Ditnepa

S. Pacuer nosera cHapsna

6. Pemenue cuctem nuddepeHanbHbIX YpaBHEHUI METOI0M MPOTHO3a U KOPPEKIIUU
7. Uucnennsie metoabl. [Ipubnuxennsie BerancaeHus. UutepnonupoBanue GyHKIUH.

HpI/IMeHeHI/IC YUCJICHHBIX MCTOOO0B.

KOHmp0ﬂb 0C60€HUA Komnemeuuul?

No Bun xoHTpoOssa KonTponupyembie pasaeinbl Komnerenmumy,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIHPYIOTCS
1 AynutopHas Pasgen 1- Pasnen 3 VK-1, I[1IK-1
KOHTp.paboTa(mpoB




€pKa M OIICHKA)

2 Teopernueckuii Paznen 1 VK-1, TIK-1

TECT

3 CaMOCTOsTEILHOE Pasgen 1- Pasnen 3 VYK-1, TIK-1
pelieHue
MIPAKTUIECKUX
3aaHuN
(aynuTopHas)

5 3K3aMEH B Pasnen 1 - Pasnen 1 YK-1, TIK-1

1 cemectpe

7. YueOHO-MeTOAMYECKOE M MAaTepHATbHO-TEXHHYECKOEe olecrevyeHue TUCHUILIHHBI
(Mmoayas) nudgepeHnnanbHble YypaBHEHHS B NPUKJIAIHBIX 32/1a4aX eCTeCTBO3ZHAHUS
[lepeueHr OCHOBHON U JOIOJHUTEIBHONH y4eOHOW IUTEpaTyphbl, HEOOXOAMMOH MJii OCBOCHHUS

JUCHUITIINHBI (MOIIYJ'IH) ,Z[I/I(i)(bepeHI_II/IaJ'ILHHe YpPaBHCHUA B IPUKIIAJIHBIX 3a/la4aX €CTCCTBO3HAHUA.

K ocHoBHOI (00si3aTenbHON) JUTEpaType OTHOCATCA Y4YEOHUKH, ydeOHbIe MOocoOusi, ydeOHO-
MeToAnYeCKast IuTepaTypa U MOHOrpaduu, U3ydeHHE KOTOPBIX SBIIETCS 0053aTeIbHBIM 1151 OBJIAJICHUS
3HAaHUSIMM B IOJIHOM O0ObeMe MO AMCLUIUIMHE B COOTBETCTBHM C JaHHOM mporpamMmoil. K ocHOBHOI,
IpeX/e BCEro, OTHOCUTCS JuTepaTypa, umeromas rpu¢ MunHucTepcTBa 00pa3oBaHMs M HAyKU
Poccuiickoit @enepanyn wim Y4eOHO-METOAMYECKOTO OOBEAMHEHUS, PEKOMEHIYIOIUX H3/IaHUE K
HCIIOJIb30BaHHUIO B Y4eOHOM Mpoliecce. B crincke oCHOBHOM JMTEpaTyphl yKa3blBaeTcs He OoJiee MITH
WCTOYHMKOB, WMEIOIIUXCS B JOCTATOYHOM Kolm4ecTBe B ¢oHae Oubmmorekn. Ecimm mocrymna
AIIEKTPOHHAS BepCcHs yUeOHUKOB, YI€OHBIX TOCOOUH H T.JI., CIEIyeT YKa3aTh A HUX PEXKHUM JIOCTYyTIA.

K nononmHuTenbHOM OTHOCHTCS JIMTEpaTypa, pEKOMEHJyemas OakajaBpaMm, Marucrpam ajs
CaMOCTOSITEJIbHOTO W3YYEHHs MpPU BBIIOJHEHUU KypCOBOTO IpoekTa (padoThl), y4yeOHOH HayyHO-
UCCIJIEIOBATENbCKOM paboThl, MpU HalUMCaHUM pedeparoB, Uid TOATOTOBKM K CEMHUHapaM,
NPAKTUYECKUM 3aHATHUSAM, J1a0OpaTOPHBIM pabdoTaM U JIPYrUM Yy4deOHBIM 3aHATHSAM, a Takxke s
yrayOaeHus U pacIliupeHus 3HaHUN 10 TAaHHOM TUCIUIUINHE.

Bce WCTOYHMKM B  OCHOBHOM ¥ JIOTIONHHUTENFHOH JIMTEpaType JalOTCI C  MOJHBIMH
OubmuorpaYeCKUMM OMUCAHUSMH B COOTBETCTBHHM C POCCHHCKUM WM 3allafHbIM CTaHAapTaMH
oopmiteHHs.

I[J'IH MarucTpaTrypsbl 00s13aTEIbHO HAJTUYHE JIMTCPATYPhI HA AHTJIMHMCKOM SI3BIKE.

7.1. YueOHas auTepartypa:
OcHoBHasi InTEepaTypa:
1. Mameees H.M. MeTopl HUHTErpUPOBaHUs OOBIKHOBEHHBIX U (epeHIaTbHBIX YpaBHEHUH. -
M. Bricmras mkoita, 1962.
2. Cmenanos B.B. Kypc nuddepennmanbabix ypasaenuii. - M. TUTTJI, 1952.



&

Invceonvy JI1.J. Jlnddepennmanbabie ypaBHEHUS U BapuannonHoe ucuncienue. — M.: YPCC,
1998.

Toumpsieun J1.C. O6bikHOBeHHBIE nuddepeHnumanpabie ypapHeHus. — M.: Hayka, 1983.
Ilemposckuti M.I". Jlexuuu 110 TeOpu 0OBIKHOBEHHBIX U (epeHIHaTbHBIX YpaBHEHHH. — M.:
Nzn-so MI'Y, 1984,

Tuxonos A.H., Bacunvesa A.b., Ceewnurxos A.I'. [{uddepeHnmansubie ypaBHeHUs. — M.:
duzmataur, 2002.

Azagonos C.A., I'epman A.J]., Mypamosa T.B. luddepenunansabie ypaBueHus. — M.: MI'TVY,
2004.

JlonoJIHUTeIbHAS JINTEpaTypa

.

5.

6.

Kysneyos JI.A. COopHUK 3amaHmii 110 BeIcIe MatemaTrke. — M.: B.111., 1994.

Quaunnos A.®. CoopHuUK 3a1a4 110 auddepeHnmaibabiM ypaBaenusm. — M.: PX]1. - 2000.
Kpacnoe M.JI. O6bikHOBeHHBIE nu(depeHnanbHbie ypaBHeHus (yuyebHoe mocodue). — M.:
B.III., 1983. — 127.

Bacunvesa A.b., Meoseoes I'.H., Tuxonoe H.A., Ypaseunvouna T.A. Auddepenunanbusie u
UHTETPAIbHBIC YPaBHEHMs, BAapUAIMOHHOE MCUYUCICHHE B MpHUMepax U 3amadax. — M.
duszmataur, 2003.

Mameees H.M.COOpHUK 3a7ad M YIpaKHEHUH 1O OOBIKHOBEHHBIM UG epeHIIHaTbHBIM
ypaBHeHUsIM. — MH.: Briciuas mkona, 1987.

Hanxo ILE., Ilonos A.I'., Kooxcesnukosa T.A. Briciiast MaTeMaTuKa B YIPaKHEHUSAX U 3a7ayuax.
— M.: Briciras mkodia, 1980.

7.2. IuTepHeT-pecypcebl

1.
2.

denepanbubiii mopran http//edu.ru
DnektponHble katanord Hayunoii oubanorexu JI'Y http//elib.dgu.ru

7.3. IIporpamMHoOe odecriedyeHue:

1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHHMYeCKoe obecneyeHne

B opranmzamum y4eGHOTO mporiecca HEOOXOIMMBIMH SIBISIOTCS CPENCTBA, OOECIIEYHBAIOIINE
ayJIMOBU3yaJIbHOE BOCIpHATHE y4yeOHOro Matepuana ( CHELHMATU3HPOBAHHOE JIEMOHCTPALlMOHHOE
o0opyaoBaHue):

1. locka u men (unu 60j1ee COBpeMeHHbIe aHAIOTHH )

2. KOMITbIOTEPHBIE U MYJIbTUMEIUIHBIE TEXHOIOTUU
3.MUKpPO(OH U COOTBETCTBYIOIME YCTAaHOBKM (s paboThl B OONBLIMX ayJUTOPUSAX C
MHOTOYMCJIEHHBIMU TPYIIIIaMU CTYJEHTOB)



Pabouas nporpamma nucuuminasl J{uddepennunaibubie ypaBHeHUs B IPUKJIAIHBIX 321a4ax
€CTeCTBO3HAHMS COCTaBJIeHA B COOTBETCTBUH ¢ TpeboBanusiMu @I'OC BO no HamnpasieHUI0
noaroroku 01.03.01 MaTtemaTtnka (ypoBEHb BbICIIET0 00pa30BaHus OaKaiaBpuar ),
YTBEPAKAECHHOTO [Ipuka3zom MunucrepctBa oOpasoBanus U Hayku PO ot 10 saBaps 2018 r. N 8 "O6
YTBEPKACHUH (eIepabHOr0 roCyIapCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAAPTa BBICIIEro 00pa30BaHMUs -
OakanaBpuart 1o HanpapieHnto moarotosku 01.03.01 Maremarnka".

[Iporpammy cocraBui:

IIpodeccop, 3aB.xkadenpoii «Maremarnueckuii aHau3», K.¢.-M.H. Tankues NLA.

[Iporpamma omo6peHa Ha 3aceganuu kadenpsl «MaTemaTH4ecKui

anamu3» [Ipotokon Ne 6 ot «27» despans 2025

HporpaMMa 0,uo6peHa yqe6H0'MeTOI[I/IquKHM COBCTOM (I)I/ISI/IKO'MaTeMaTI/I‘leCKOFO

¢axynbTera npotokoa Ne 7 ot «13» mapra 2024 r.



IIpunosxxenue Nel

OueHoYHBbIE cpeacTBa VIS TeKYILIero KOHTPOJSl yCIeBAeMOCTH W NPOMEKYTOYHOM

arrecTanuu
Kpurtepun onieHKH NpoMe;KyTOYHOM aTTecTanum B gopMme 3a4era
Onenka | XapakTepucTHKa TpeOOBaHUH K pe3yJbTaTaM aTTecTaluu B popMe 3aueTa
«3auTeHo» TeopeTnueckoe cofiepaHue Kypca OCBOCHO MOJIHOCThIO 0e3 MPoOesioB Wil B

1IEJIOM, WJTU OOJIBIICH YacThI0, HEOOXOMMbIC TPAKTUYCCKHUE HABBIKH PAOOTHI C
OCBOCHHBIM MaTe€pUajIoM CHOPMHUPOBAHBI HIIK B OCHOBHOM C(HOPMHPOBAHHI,
BCE€ WJIK OOJIBITMHCTBO MPEIYCMOTPEHHBIX paboUeil MporpaMMoi yueOHbIX
3a/IaHHI BBIMIOJHEHBI, OT/ICJIbHBIC U3 BHIMOTHEHHBIX 3aJJaHUN COACpPIKAT
OIIINOKH.

«He 3auteHo»

Teopernueckoe cosiepkaHue Kypca OCBOCHO YaCTHYHO, HEOOXO0IMMbIE HABBIKU
paboThl He cHOPMHUPOBAHBI WM CPOPMUPOBAHBI OTACIBHBIC U3 HUX,
OOJBIITMHCTBO MIPETYCMOTPEHHBIX paboueil yueOHOM TporpaMmoit 3aaHuil He
BBITIOJTHEHO JIMOO BBITIOJIHEHO C TPYOBIMU OIIMOKaMU, Ka4ECTBO MX
BBITIOTHEHUS OIEHEHO YHCIIOM OaJIoB, OJM3KUM K MUHUMYMY.

Kpurepun oneHKH NpoMeKyTOYHOM aTTecTalliK B (pOpMe IK3aMeHa

Onenka XapakTepuctuka TpeOoBaHMM K pe3ybTaTaM aTTecTaluu B popme
IK3aMeHa
«OTMuHO» Teopernueckoe copeprkaHue Kypca 0CBOSHO IOJHOCTBIO O€3 Ipo0enoBs,

CUCTEMHO U TIJIyOOKO, HEOOXOJMMbIe MPAKTUYECKHE HAaBBIKM pPaOOTHI C
OCBOEHHBIM MaTepuajioM CPOPMHUPOBAHBI, BCE MPEIyCMOTPEHHbIE paboueit
yueOHOIl mporpamMmoii yueOHbI€ 33/1aHuUs BBIITOJHEHbI 0€3yNpedHo, Ka4yeCTBO
UX BBITOJIHEHUS OIICHEHO YHCIIOM 0aJllIoB, OJIM3KHM K MaKCHUMyMY.




«Xopo1io» Teopernueckoe comep:kaHue Kypca OCBOEHO B IIeJIOM 0e3 mpoOenos,
HE00XO0/IMMbIe MPAKTUYECKNE HABBIKM PAaOOThl C OCBOEHHBIM MaTEpUaJIOM B
OCHOBHOM  Cc(HOpMHUpPOBaHBI,  HPEAYCMOTpEHHBIE paboueil  yueOHOI
IpOTrpaMMoil yueOHbIe 3aJaHHsI BBIMIOJIHEHBI C OT/ICIIbHBIMA HETOYHOCTSIMH,
Ka4eCTBO BBIMIOJNHEHUS OOJBIIMHCTBA 3aJaHMil OIEHEHO 4YHMCIOM OajIoB,
OJIM3KUM K MaKCUMYyMY.

«Y 1OBIIETBOPUT Teopernueckoe copep:kaHue Kypca OCBOCHO OOJIbIIeH YacTbio, HO
€IIEHO POOEITBI HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOAUMBIE TIPAKTHUECKUE
HABBIKM PabOTHI C OCBOCHHBIM MAaTEPUAIIOM B OCHOBHOM C()OPMHUPOBAHEI,
OOJIBIITMHCTBO TMPEIYCMOTPEHHBIX paboueil  y4deOHOI

IpOTrpaMMOil Y4eOHBIX 33aJJaHHl BBIMIOJIHEHBI, OT/ICIbHBIC U3 BBIMTOJIHCHHBIX

3aJIaHAH COJICPIKAT OIINOKH.

«HeynoBnerop Teopernueckoe coziepkaHue Kypca OCBOEHO YaCTUYHO, HEOO0XOAUMBIE
UTEIILHO» HaBBIKU pabOThI He CHOPMHUPOBAHBI MU C(POPMUPOBAHBI OTJEIIbHBIE U3 HUX,
OOJIBLIIMHCTBO MPEIYyCMOTPEHHBIX pabodel yueOHOM mporpaMMoi yueOHbIX
3aJJaHU} HE BBIIIOJIHEHO JINOO BBIIIOJHEHO C TpyOBbIMHU OIIMOKAaMHU, Ka4YeCTBO
UX BBITIOJIHEHHS OI[CHEHO YHCIIOM 0aJIoB, OJIM3KHUM K MUHUMYMY.

6.2. MeToauuyeckne yKa3aHHus 10 OPraHU3alUM CAMOCTOATEIbHOI padoThl CTYIeHTOB
CamocrosTenbHas paboTa SBISETCS OJHUM W3 BHJOB Y4eOHOM JI€ATEIbHOCTH
o0Oyyaroluxcsi,  CHOCOOCTBYET  pPa3BUTHI0  CAMOCTOSTEIBHOCTH,  OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH, TBOPYECKOTO  TMOJXOJa K  pEUIeHHI0  MmpobiieM  yuyeOHOro |
poheccnoHalbHOTO YPOBHS.
AynuTopHas caMOCTOsATeNbHas paboTa Mo y4eOHOH IUCIMILIIMHE OCYIIECTBISETCS Ha
y4eOHBIX 3aHATHUAX 110 HEMTOCPEACTBEHHBIM PYKOBOJICTBOM MPEIOIAaBATENS U 110 €r0 33JaHHUIO.
BHeaynuTopHas caMocTosTeNIbHAs paboTa BBIIOIHAETCS 10 33JaHUI0 IIpenoaBareis 0e3
€ro HeMmoCPeICTBEHHOTO y4aCTHsl.
Bunsl 3aganuit 1151 BHEAy TUTOPHOI caMOCTOATENbHOM paboThl, UX XapakTep, yUYUTHIBATh
cnenuuKy u3yyaemMon yueOHON AUCIUIIINHBI, HHIMBUyallbHbIE 0COOEHHOCTH 00yYaroIerocs.
KoHTponbs camMoCTOsATeNbHOM paboOThl M OLEHKA €€ pe3yJIbTaTOB OPraHU3yeTcsl Kak
€IMHCTBO JIBYX (opM:

1.CaMOKOHTPOJIb U CaMOOIIEHKa 00y4aroerocs;

2. KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENo1aBaTersl.

Opranuszanusi 1 pyKOBOJICTBO ayIMTOPHOI CAMOCTOSATEJILHON PadoThI

AynutopHas caMmoOCTOsSITeNIbHas paboTa MO JUCHUIUIMHE BBIMONHSETCS Ha y4eOHBIX
3aHATUSX 0] HETIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENIOAABATENS U 1O €r0 3aJaHMIO.
OCHOBHBIMU BHJIaMHU ay JUTOPHOU pabOTHI CAMOCTOATEIBHONU PaOOTHI SBJISIOTCS:

- BBIIIOJIHEHUE J1a00OPATOPHBIX U MPAKTUYECKUX Pa0OT OCYIIECTBIIAETCS Ha JIAOOPATOPHBIX U
MPAKTUYECKUX 3aHATUSX B COOTBETCTBHM C rpadukom ydebHOro mporecca. s obecnieueHus
CaMOCTOSITENTbHOW PabOTHI MpPENoJaBaTeNsIMI pa3padaThIBAIOTCS METOJUYECKUE YKa3aHUs IO
BBITIOJTHCHUIO J1a00paTOPHOM /MPaKTUUIECKON PabOTHI.

Pabora c nurtepaTypoil, APYrUMH MCTOYHUKAMH HH(OpMAIMH, B T.4. 3JICKTPOHHBIMH,



MOXET pPEaIM30BHIBATHCS HA CEMUHAPCKMX M INPAKTUYECKUX 3aHATUAX. J|aHHBIE MCTOYHHKH
nH(pOpPMAIUK MOTYT OBITh IPEACTABICHBI HA OYMa)XHOM W/WIIM 3JICKTPOHHOM HOCHUTENSX, B TOM
qucne, B cetu MHTEpHeT.

[IpenonaBarens ¢GopMmyiaHpyeT Ieab padOThl C JaHHBIM W HCTOYHHUKOM HH(OpPMAIHH,
OIpeessIeT BpeMsl Ha MPOPabOTKy JOKYMEHTa B ()OPMY OTYETHOCTH.

Cam0 W B3aUMOIIPOBEpKa BBINIOJHEHHBIX 33JaHUI dYallle BCErO0 HCIONb3yeTCs Ha
CEMHHAPCKOM, MPAaKTUYECKOM M APYIMX BHIAx 3aHATHH. [IpobimemHas /cuTyanmoHHas 3agada
JI0JDKHA UMETh YETKYI0 (DOPMYITUPOBKY, K HEH JOJKHBI OBITH MOCTAaBICHBI BOIPOCHI, OTBETHI HA
KOTOphIE HEOOXOOMMO HaWTH W 000CHOBaTh. KpuTepuum OLEHKM NpPaBUIBHOCTH PEUICHUS
MPOOJIEMHOM/CUTYaITMOHHOM 33129 JOJKHBI ObITh U3BECTHBI BCEM 00YYarOIIIMCS.

Opranuszanus 1 pyKOBOJCTBO BHeAyIMTOPHOIl padoThI
BHueayauTopHas caMmocTosTeNbHAsE pad0oTa BBIOJIHACTCS O 331aHHUI0 TPEHOAaBaTeNs, HO
0€e3 ero HermocpeJACTBEHHOTO Y4acTHsl.
[lpn npexwsBIeHHM BHUAOB 33JaHUIl Ha BHEAYAMTOPHYIO CAMOCTOSATEIBHYIO paboTy
PEKOMEHAYETCS UCTOIB30BaTh MU (EpPEeHIMPOBAHHBIN MOIX0A K YPOBHIO TMOATOTOBICHHOCTH



oOyuvaromerocss.  Ilepex  BBIIOJIHEHWEM  BHEAYJIUTOPHOM  CaMOCTOATENBLHON  paboOThHI
MpenojaBaTesib MPOBOJUT KOHCYJIBTALMIO C ONpPEJCIICHHEM LIeNU 3a/laHus, €ro COJep:KaHus,
CPOKOB BBIIIOJTHEHHSI, OPUEHTHUPOBOYHOTO 00bEeMa pabOoThl, OCHOBHBIX TPEOOBAHUH K pe3yJibTaTaM
paboThl, KpUTEPUEB OLIEHKU, (OPM KOHTPOJIS U IEpEUHs TuTepaTyphl. B mporiecce KoHCYIbTaIK
MpernojaBaTesib MPEayNpexkaaeT O BO3MOXKHBIX THUIUYHBIX OIIMOKAX, BCTPEYAIOIIUXCS TPU
BBITIOJTHEHUH 3a/1aHUS.

Jns  meromudeckoro oOecrmeyeHus M PYKOBOJCTBA CAMOCTOSITENbHOW paboToi B
o0pa3oBaTeNbHOM  YUPEXKICHUH  pa3pabaTbiBaloTcs  y4deOHble TOCOOMS, METOAMYECKHe
PEKOMEHJIallUM TI0 CaMOCTOSITEIbHOM MOATOTOBKE K PA3IMYHBIM BHUJAM 3aHATUA C YYETOM
CHEHATbHOCTH y4eOHOW JTUCIMIUIMHBL, OCOOCHHOCTEH KOHTHHIEHTa CTYJIEHTOB, O0beMa U
COJIepKAHUS CAMOCTOSITENIbHOU PabOThI, ()OPM KOHTPOJIS U T.II.

CamocTtosTenbHass paboTa MOXKET OCYHIECTBIATHCS WHIUBUAYAIbHO WIM TpYIIaMu
CTYZICHTOB B 3aBUCHMOCTHU OT ILI€JH, 00beMa, KOHKPETHOW TEMaTHKH CaMOCTOSATEIBbHON paboTHI,
YPOBHS CIOXHOCTH, YPOBHSI IOATOTOBIECHHOCTH 00YYaIOIINXCS.

Bunamu 3aganuii 11 BHeay AUTOPHON CaMOCTOSATEILHON pabOThl MOTYT OBITh:

- JUIs OBNIQJICHUS 3HAHMSMH: YTEHUS TEKCTa; COCTaBJICHHS IJIaHA TEKCTa; rpaduyeckoe
n300pakeHNe CTPYKTYPHl TEKCTa; KOHCIEKTHPOBAHMWE TEKCTA; BBITMCKM M3 TEKCTa; paboTa co
CIIOBapsIMH U CIIpaBOYHUKaM; y4yeOHO-HCcliefoBaTelnbckasi paboTa; HCHONIb30BaHUE ayAuoO U
BHUICO3aINCEN, KOMIIBIOTEPHOU TEXHUKH U MIHTEpHET pecypcoB u Ap.;

- ISl 3aKpeIUICHUs U CUCTEeMaTH3al[ui 3HAHUI: paboTa ¢ KOHCIEKTOM JICKIIMH; TOBTOpHAs
paboTa HaJ y4eOHBIM MaTEpPUAIOM; COCTABJIICHHE TUIaHA, TE3UCOB OTBETA; COCTABJIICHUE TAaOIHII,
pedycoB, KpPOCCBOPAOB, TioccapHs Ui CHCTEMaTH3allud Y4eOHOro MaTepuana; H3y4deHHe
CJIOBapei, CpaBOYHUKOB; OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI; aHAJIMTUYECKAsi 00pabOTKA TEKCTA;
MOATOTOBKA COOOIIEHUH K BBICTYIUICHHIO HA CEMUHape, KOH(GEPEHIIUY; TOATOTOBKA

pedeparoB, TOKIAIOB; cocTaBlIeHue Onorpadwuii, 3aqanuii B TecToBOU (hopMme H JIp.

- s GOpMUPOBAHUS YMEHHI: pelIeHHe 3aJady U YNPaXHEHUH Mo o0pasily; pelieHue
BApUATHMBHBIX 3a7a4 W YNPAXKXHEHUW; COCTABJICHHE CXEM; PEIICHHE CHUTYallMOHHBIX
MPOU3BOJCTBEHHBIX 3a7a; MOATOTOBKAa K JIEJIOBBIM M PpOJIEBBIM HIpaM; MPOEKTUPOBAHUE U
MOJIETMPOBAaHUE Pa3HBIX BUJIOB U KOMIIOHEHTOB MPO(eccroHalbHON AesITeNbHOCTH, TOATOTOBKA
Mpe3eHTAlNi, TBOPYECKUX IMPOEKTOB; MOJITOTOBKAa KYPCOBBIX M BBIMTYCKHBIX pPaOOT; OIMBITHO-
SKCIIEpUMEHTaIbHas padoTa; MPOEKTUPOBAHUE U MOJIETUPOBAHUE PAa3HBIX BUI0B U KOMIIOHEHTOB
npodeccHoHaNbHOM e TENBHOCTH U AP.

s oOecriedeHus BHEAyAUTOPHOM CaMOCTOSITENIbHOM pabOThl MO  JUCIUIUIMHE
npenojaBaTesieM pa3padbaTbIiBaeTCs epeueHb 3aJaHui A CAaMOCTOATEIbHONU paboThl, KOTOPBIN
HeoOxomuM g A(PQPEKTUBHOTO YIpaBlIeHUs JAaHHBIM BHUIOM Y4YEOHOM JI€ATETbHOCTH
00yYaroIIuXCsl.

[IpenomaBaTenb OCYIIECTBISET YIIPaBICHUE CaMOCTOSTEIbHOW pabOTOM, pEryiaupyer ee
00BEM Ha OJIHO yueOHOE 3aHSITHE M OCYIIECTBISET KOHTPOJb BBIOIHEHHUS BCEMU CTYACHTAMU
rpymibl. s y1o6cTBa mpernoiaBaTesib MOYKET BECTH BEJIOMOCTh yUeTa BBIOTHEHUS MUHIMYMa
3aJlaHui, HEOOXOAUMBI JIJIsl TIOTYCKa K UTOTOBOM aTTeCTaIlly 10 AUCIUTIIHHE.

B mporiecce camocTosTenbHON pabOThI CTYICHT MPUOOPETAET HABBIKM CaMOOPTaHU3AIINH,
CaMOKOHTPOJISI, CaMOYMPABJICHUS W CTAHOBHUTCS AKTHBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM
yueOHOI e TeTbHOCTH.

CTyAeHT caMOCTOSITENIbHO ONPENENsIeT PEeKUM CBOEH BHEAyIUTOPHOH paboThl U Mepy
TpyJla, 3aTpaudBaeMOro Ha OBJIAJICHUE 3HAHUSIMH W YMEHHMSIMHU MO KaXJAOW JAUCIUIUIUHE,
BBITIOJTHSIET BHEAYJIUTOPHYIO pPabOTy MO WHAWBUIYyAIbHOMY IUIaHYy, B 3aBHCUMOCTH OT
COOCTBEHHOM MOATOTOBKH, OFOKETa BPEMEHU U APYTUX YCIOBUH.

E>xeTHEeBHO CTYNEHT JOJKEH YIENATh BHIIOJHEHUIO BHEAYIUTOPHON CaMOCTOSITEILHOM
paboThI B CpeTHEM HE MEHEee 3 4acoB.

[Ipy BHINOTHEHUH BHEAYIUTOPHOM CaMOCTOSITENIbHOM pabOThl CTYAEHT HMEET IpaBo
oOpamaTeCsi K TPENOJaBaTeN0 332 KOHCYJIbTAlMEH C MEeNbl0 yTOYHEHHS 3adaHus, (Hopmbl
KOHTPOJIS BBIITOJIHEHHOTO 3a/1aHuS.



6.3. MatepunaJbl 1Jisl NPOBeJACHUsS] TEKYLIero M MPOMEKYTOYHOI0 KOHTPOJISI 3HAHMI
CTyAEeHTOB
Bonpocos k 3k3aMeny:

1.0co0eHHOCTH CUCTEM U 3a]1a4 €CTECTBO3HAHUS M KaK 00BEKTOB MAaTEMaTHYECKOTO
MOJIETTUPOBAHUSI.
2. Kunernyeckue ypaBHEHUS! B XUMUHU
3. YpaBHeHUs MaTepuaIbHOTO OallaHca B XUMUU
4. DKCTpEMyM.
5. lndypaBHEHUE SKCIIOHEHIIMAILHOTO POCTA.
6. YpaBHenue Jlamaca.
7. YpaBHenue Ilyaccona.
8. YpaBHenue Helimana.
9. YacTHYHO U30MPOBAHHBIE TOMYJISIIIUH
10. Mopens OtreceHa.
11. YcToiunuBOCTh cucte M TudypaBHEHUH.
12. Tuddepennmanbuble ypaBHEHUS B IKOJIOTHH
13. Monens "XuniHuK -xepraa’
14. Monienu OMOIOTHYECKON TUHAMHUKY HAa OCHOBE TOUEYHBIX OTOOpaKEHHIA
15. Jlnarpamma Jlameppes
16. DeMeHThI KayeCTBEHHOU Teopun quddepeHIInaIbHbIX YpaBHEHUN
17. TuddepeHnmanbHble ypaBHEHUS B YaCTHBIX MPOU3BOIHBIX
18. Monenu mopdoreHesa
19. PocT xosioHU# MUKPOOOB
20. Poct apeana nomyssuuu
21. PocT pakoBoO# 0OIyX0oJu

22. YcTOMYMBOE Pa3BUTHE OMOJIOTHYECKUX CHCTEM.



23. Ilepponueckue Mpouecchl
24. BUOOrNYECKHe Yachl
25. Monenu cepana
26. CTOXacCTHUECKHUI PE30HAHC B OMOJIOTHH
27. Monenu ruipoAMHAMUKHU
28. JIBmxeHue puio
29. luHamuka KpoBH
30. HenuueliHbie BOJIHBI
IIpumepHbIe 3a1aHNsl VI KOHTPOJIbHBIX padoT

JAudpepennuaibabie ypaBHEHH NIEPBOr0 MOPSAKa

1. C IIOMOIIIBIO U30KJINH I/I306pa3I/ITB CXCMATHUYCCKHU PCHICHHC ypaBHeHI/I}I
2(y+Yy)=x+2.

2. Pemmts YpaBHCHU, IPpU HCO6XOILI/IMOCTI/I CBCIA UX K YPABHCHUSAM C pa3ACIAIOMIUMUCA
NEPEMCHHBIMHA

—\2 '
(3 +2X)y%dy = xdx; 2. dy = ,/l—yzdx; 3.7 = Xcos’y;
1-x y

yx=eY,y(1)=0; 5. 2(x+ y)dy+(3x+3y—-1)dx =0, y(0) = 2.

[HEN

SN

3. PemuTs 0JHOpPOAHBIE ypaBHEHUS

Lxy-y'=2¢ 2.xy'=y(ny-Inx); 3. xydy - y’dx = (x+ y)*e Ydx,
4.y = w’ 5. (y2 _3X2)dy+2Xde — 0’ y(O) -1
4x -y -3

4. Pewmuth ypaBHEHUS, IPU HEOOXOAUMOCTH CBEJIS UX K JIMHEHHBIM

y'+2xy = xe—Xz; 2. 2ydx+(y?—6x)dy =0; 3. xy'=y+x2cosx;

=

o

L=y —xy=x3—x,y(2)=15; 5. y+2xy=xe* sinx,y(0)=1.

5. Pemuts ypaBHenue bepaymnnu
Ly=xy—xy; 2. xy+2y=x3y; 3.2(xy'+y)=y?Inx, y(1)=2.

6. Pemmts ypaBHeHUE B MOMHBIX quddepeHuanax
2 3 3% +y 2x3 + xy +2y°

Lo(y+ (¥ )dy =0; 2






7. HaliTu MHTETPUPYIOIINI MHOKUTEH B 0011I€e PEIICHUE YPABHCHUS
(X2 + y? + 2X)dx + 2ydy = 0.

8. OmpenenuTs TUIl ypaBHEHUS U YKa3aTh CIIOCOO €ro PEIICHHUS:
Lxy—xeV=2 2. xydx+(x+1)dy =0; 3. xy'+3xy° =2y,

4. dy+ By —e*)dx=0; 5. (X3 + y?)dx+2xydy = 0.

9. Haiitu oOmee 1 0co6oe (€CiIiM OHO CYIIECTBYET) PEIICHUS ypaBHEHUI

1 (xy? +x)dx+ (Y2 =x3y3)dy =0; 2. xy'+y=y% 3. (y> =3x?)dy + 2xydx = 0;
Y y2 2 ¥ 2

4.y =—(A+Iny—Inx); 5 xe dx+(x ye + y)dy=0.
X

10. Pemnts 3anauy Komm
, 2X 2x? \ 2 2%

1l.y+ y= ,y0)=—; 2.3y +2xy=2xy e ,y(0)=1;

2 1+ x° 3

1+ x
3. ydx = (3ycos2y—2y?sin 2y — x)dy, y(16) = 7.
11. Peuth ypaBHEHUs

1oy=x+y-Iny; 2. x[(y)-1]=2y; 3. y=xy'—(y)~

JuddepenunanbHble ypaBHEeHUS BHICIIUX MOPSIAKOB

1. Pewmuth ypaBHEHUS, TOHU3UB UX HOPSIIOK

1oy'+2y =0 2. (y-1)y" = 2(y);

3y +3yy" =0, 4 W' =2(Y)% ¥(2) =2, y(2) = 05.
1. Haiitu o01ee pemieHne ypaBHEHUS

1 y'-2y+4y =0 2. y'+6y'+9y =0; 3. y'+4y=0.

2. Pemuts 3amauy Komm
1. 3y"-2y'-8y=0,y(1) =1,y (1) =2 2. '+ /4 w4

y=0,y( )=2,y( )=1
4 4
3. Haiitu oOmiee perienne ypaBHeHHUS

" +y-y=1(x)

€CJIN

1. f(x)=3x2-1; 2. f(x)=3e* 3. f(x)=2sinx; 4. f(x)=e*cos2x.



4. Haiitu pemenue 3aaaun Kormm

yit 1_y _1x V4 T
I —) =2, ) =

4 42 v 4 y( 4

N -

Metojamu Jlarpanxka u Komu.



5. Haiitu oOmiee pemeHue
Loy"+5y"+7y +3y = (16x+ 20)e" 2.y -y =5(x+2)%
3. (4x+3)%y" +(4x+3)y -16y =0; 4. x2y" -3xy'+3y = -Inx.

Cucrtembl 1udPpepeHuInAIbHBIX YPABHEHUH

1. HaiiTu pemeHus JUHEHHBIX CUCTEM

X =—-8x+4y X = 6X+5Yy x(0)=0
1){y:3x—4y 2){y:—x+2y : y(0§:1
L L
3)J>{=5x—2y 2 X =6X+4y+2t
ly=2x+y y = —x+10y -1

2. Pemmts cucremy muddepeHanbHbpIX ypaBHeHHA MeTo1oM Jlarpanxka
X' = —4x+Y,

y'=-6x+y+ 1

1+ 2

3. Pemmth pasHbpIMH MeTOIaMH (MJIM METOJOM HCKITIOUEHHH, WM METOAOM Diiepa, Wi
MaTpUYHBIM METOAOM) JIBE CUCTEMBI U (hepeHInaIbHBIX YpaBHEHUH X'= AX, rie

(3 1 -1\ &=1, (0 1 0) l1=-2,
1)A=| 2 2 —1|,/1=3, 2) A=|—4 -4 0|,/1=_2,

s dis Lo o

A3 =2.
3anucaTth MaTPULAHT KaXKJOW CHUCTEMbl U HaMTH UX (yHAaMEHTaJIbHBIE CHCTEMBI
pELLEHUN.

4. Pemmtb cucteMy auddepeHnanbHbIX YpaBHEHUH
X”—y”‘l' y1+ X—3y - 0’ 4y11_2XH_X!_
2x+5y=0.

Oopa3zubl KOHMPOJILHBIX 3A0AHUIL

KouTpoJsbHas padora mo teme

«IndpepeHuuanbHbie ypaBHEHHS PEBOT0 MOPSAAKA»

Bapuant Ne 1
|. OnpenenuTs TUN U HAWTH OOIIME PeLICHNs JAHHBIX YpaBHEHUI:

1 (y+yInx)dx— (x —xy)dy =0.



X 2X
2 y'+ y= 2
1+x%  1+x
2 X 2 x?
(xy=+—)dx+(x“y— )dy=0.
Y2 Y

Il. HaliTu yacTHBIe peleHust

1. xy'—yzxtg(|y1| y(1) =1.

\x)

2. &Ydx = (2y — xe¥)dy, y(-1)=0.

KonTposbHnas pabora no reme
«/AnddepennuanbHpie ypaBHeHHs BHICIINX MOPSIAKOB»
Bapuant Nel
I.OnpeneJuTh THI U HAWTH 00LIUe PellIeHUs JAHHBIX YPABHEHMIi:

Ly=y+x

! ! e
Y -2y +y=

Il. Pemuts 3apauy Komm:

1 WYY =0 y®)=1 y@)=l.
2 ¥ —-Y'=eX+2xy(0)=1,y(0) =L

3agaHus A1 MOCTPOCHUSI MOJIeJIei:
1. DKCOHEHIMAIBHBIN POCT MONYJISALUY (pellleHue ypaBHEHUsI, TpaduK BPEMEHHON
3aBHCHUMOCTH
JUISL YUCIICHHOCTH)
2. Jloructuueckuii pocT (pemeHue ypaBHeHHs, rpaduk BpeMeHHON 3aBUCUMOCTH JIJIst
YHCJIEHHOCTH, aHAJIN3 YCTOMYMBOCTU CTAIIMOHAPHBIX COCTOSHUI)
3. Mozens MomyJIsuu ¢ HAaMMEHbIIEH KPUTHYECKON YUCIIEHHOCTRIO (TpadK BpEMEHHOM
3aBUCHUMOCTH JIJIsl YUCIIEHHOCTH, aHAJIN3 YCTOMYNBOCTH CTALlMOHAPHBIX COCTOSIHHI)
4. luckpeTHoe JorucTudyeckoe ypasuenue. Jlectuuna Jlamepes (moctpoeHue BpeMeHHO
3aBHCUMOCTH JUIl YUCIIEHHOCTH 110 rpauKy 3aBUCUMOCTH, aHAJIN3 YCTOMYUBOCTH MOJI0KEHUS

PaBHOBECHS)



5. Cucrema JTMHEWHBIX XUMUYECKUX PEAKITUN (OTpeACIICHHE CTAIlMOHAPHBIX COCTOSTHUM,
MMOCTPOCHHE TJIABHBIX U30KIIWH, ()a30BOT0 MOPTPETA U KHHETUIECKUX KPUBBIX)

6. Monens JloTku (MOJIeTh XUMHYECKOHN peakiinu) (OmpeesieHue CTallMOHAPHBIX COCTOSTHHIM,
MMOCTPOCHHUE TJIABHBIX W30KIIUH, (Pa30BOr0 MOPTPETa U KHHETHICCKUX KPUBBIX )

7. Knaccuueckas mozienb BonbTeppa «XUIIHUK-KEpTBay» (ONpeaeseHre CTallHOHAPHBIX
COCTOSIHUH,

MIOCTPOCHHE TTIABHBIX H30KJIHH, ()a30BOT0 MOPTPETA U KHHETUYECKUX KPUBBIX)

8. Monenb oT60pa 0AHOrO U3 PaBHOIPABHBIX (001Iast MOJIENb JIJIs IBYX BHJIOB M MOJIEIIb,
YUHUTHIBAIOLIAs OTPAHUYEHHOCTh B TUTATEIBHBIX peCcypcax U ObICTPOE UX MOTJIONIEHUE 110
CPaBHEHUIO C MPOIECCAMU PEMPOAYKIIUH) (ONpeIeSIEHUE CTAllMOHAPHBIX COCTOSTHUM,
MIOCTPOCHUE

TJIaBHBIX U30KJINH, ()a30BOro MOpPTpeTa U KHHETUYECKUX KPUBBIX )

9. Mozenb KOHKYpEHIUH (C y4eTOM BHYTPHUBHIOBOW KOHKYPEHIIMH) (OIIpeesieHue
CTAIllMOHAPHBIX COCTOSHUH, IOCTPOSHHE TTIABHBIX H30KJIHMH, ()a30BOT0 MOPTPETa M KHHETUYECKUX
KpPHUBBIX)

10. Mopenp «XUIIHUK-KEPTBa» (C y4eTOM BHYTPUBHUIOBOI KOHKYPEHIMH) (OMpeieTeHIe
CTAIIMOHAPHBIX COCTOSHUH, TOCTPOCHHE TIIABHBIX H30KJIMH, ()a30BOTO MOPTPETA M KHHETHUECKUX
KpPHUBBIX)

11. Monens OMOXUMUYECKOH peryIaiui 0eTKOBOTO CHHTe3a (TeHeTnueckuit Tpurrep JKakoba u
Mono) (st m = 0 ompesienieHne CTallMOHAPHBIX COCTOSHUM, MOCTPOSHHE TJIaBHBIX W30KIIUH,
($ha30BOrO MOPTpETa M KHHETUYECKUX KPUBBIX )

12. BproccensaTop (ompeesieHne CTallMOHAPHBIX COCTOSIHHM, ONPEICTICHIE THIIA YyCTOMYHBOCTH
CTAIMOHAPHBIX COCTOSTHUN B 3aBUCUMOCTH OT 3HAYCHHUH MapaMeTPOB CUCTEMBI, BU (Pa30BOTO
MOPTPETa B 3aBUCUMOCTH OT 3HAYCHUI MTapaMeTPOB CUCTEMBI)

13. Moaens rnukonu3a (ynpoiieHHas cxema) (ompeaeieHne CTallHOHAPHBIX COCTOSHUM,
ONPEACIICHUE TUIIA YCTOMYMBOCTH CTAlIMOHAPHBIX COCTOSTHUM B 3aBUCUMOCTH OT 3HAYEHUI

MapaMeTpoB CUCTEMBI, BUJ ()a30BOT0 MOPTPETa B 3aBUCUMOCTHU OT 3HAYEHUI MapaMeTpoB

CHCTEMBI)
IIpumepHasi TeMaTHKA KypCOBBIX padoT
1. Pa3zHocTHBIE MeTOIBI peteHus TudepeHaibHbIX ypaBHEHUN
2. Pemenue cucrem auddepeHnnanbHbIM ypaBHEHUH MeTo0M Alamca
3. YucreHHble METOJIBI TP pereHnH AuddepeHrnanbHbIX ypaBHeHnH. YnucnenHoe

uHTerpuposanue. dopmyna npsIMoOyroabHUKOB.
4. Pemenue cuctem auddepeHunanbHbIX ypaBHEHHH MeTo10M Ditnepa

5. Pacuer nonera cHapsina



6. Pemenue cuctem nuddepeHImaibHbIX ypaBHEHUH METOIOM MPOTHO3a M KOPPEKITUH
7. Yucnennsie metoibl. [IpubarkeHHbIe BeruucieHus. MHTepnonupoBanue GyHKINN.

HpI/IMeHeHI/IC YHUCJICHHBIX MCTOAOB.



Caenenusi 00 yTBep:KIeHHH NPOIrpaMMbl HAa O4epelHOH y4eOHBIH roJ W perucTpanuun

H3MEHEeHH
Y4eOHbIi Pemenue Buecennnie u3zMeHeHUS Iloamuce 3aB.
ToJ Kadeapsl kadenpoi

(Ne mpoTokona, nata)




