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1. e ocBOEHUSI TUCHUTLIUHBI
Lenstmu ocBOeHUs TUCHUIUTHHBI (Moayns) «duddepennnanbapie ypaBHEeHU - GOpMUPOBaHKE

" pa3BUTUC Y CTYIACHTOB HpO(beCCI/IOHaJ'ILHBIX 1 CIICOUAJIBbHBIX KOMHCTGHHHﬁ, IIO3BOJIAIOIINX UM

Ha 0a3e OCBOEHHBIX TCOPCTUYUCCKUX U TIPAKTUYCCKHX OCHOB MATEMATHYCCKOIO alrapara

OCYILECTBIISATh

TuddepeHIMaIbHbIX YPaBHEHUN U UX CUCTEM.

npo¢eCCHOHATBHYIO

ACATCIIBHOCTD.

dopMupoBaHue

COBPEMEHHBIX
TEOPETUYECKUX 3HAaHUH B 00JacTH OOBIKHOBEHHBIX JU(GEpEeHINATbHBIX YpPaBHEHUH H
NPAaKTUYECKUX HAaBBIKOB B PELICHUH W HCCIEJI0BAaHMM OCHOBHBIX THUIIOB OOBIKHOBEHHBIX

IlepedeHs nmpodeccHOHANBHBIX CTAHAAPTOB, OOOOLIEHHBIX TPYNOBBIX (PYHKIMHA M TPYIOBBIX

(GYHKLHH, COOTBETCTBYIOIMX NPO(eCcCHOHATBHOM AesITENbHOCTH BBITYCKHUKOB

HaumenoBanue nokymeHra Kon HaumenoBanue 6a30B0ii rpynIibl, JOHKHOCTH
(podeccun) WM CIETHATEHOCTH
OK3 2320 [IpenoxaBaTenu B cpeqHEl mIKOTIE
2340 [IpenonaBatenyu B cUCTEME CIEMATHLHOTO
o0OpazoBaHus
Kon n O0001meHHbIe TPYAOBBIE (YHKIMH Tpynosbie GyHKINU
HAUMEHOBaHHE Kon HaumeHnoBanue Yposenn HaumeHnoBanne Kon | YpoBennb
npogeccuoHAIbH KBATU(UKA (moxypos
oro 1117001 €H b)
cTaHjapTa kBaJgudn
Ka
11701
01.001 ITemaror Ilemarornueckas Oo0wenenarornyec | A/01.6
(nmemaroruueckas JESITENBHOCTS 110 Kasi QyHKIHSL. 6
JIESITENBHOCTD B MPOEKTUPOBAHUIO OO0yueHue
JIOIIKOJIEHOM, peanuzauuu BocnurarensHas A/02.6
HAYaJILHOM 00pa3oBaTeIbHOTO NEeSITEbHOCTh 6
o0rirem, A | Tpomecca
OCHOBHOM 00I1IEM, 00pa3oBaTeILHBIX 6
cpemHeM o01eM OpraHnu3anusax PazBuBaromas A/03.6
00pa3oBaHMN) JIOLIKOJIBHOTO, JeSITeNbHOCTh
(BocmuTaTens, HadaJIbHOTO OOIIIEero, p
YUUTEITh) OCHOBHOT0 001IErO,
CpeHero o0Iero
obOpa3oBaHUs
[Tenarornyeckas Ilenarornyeckas
JIeATEIbHOCTD 110 JIeSITETEHOCTE TI0
MIPOEKTUPOBAHMIO U peanuzanuu
g | peammsauum 6 porpaMm B/03.6 6
OCHOBHBIX OCHOBHOTO U
00111e00pa3oBaTeNbHBIX CpeIHero
porpaMmm o0miero
o0pazoBaHUs




Mecto mucuuniaunbl B cTpykrype OIIOII 6akanaBpuara
Jucnurumna «/{uddepennyanbaple ypaBHEHHS» BXOIUT B 0a30BYIO YacTh 00S3aTEIbHBIX
JTUCIUIUIMH MaTEMaTHUYECKOTO U €CTECTBEHHO-HAYYHOTO IHUKIIA. SIBIsieTcs OJHUM M3 Ha4albHBIX
pa3zieJIOB COBPEMEHHOM MaTEeMaTUKU M UTPAET BAXKHYIO POJIb B OCO3HAHHOM OCBOCHHMH JIPYTUX
MaTEeMaTHYECKUX U MPUKIAIHBIX JUCIMIUIUH, TaK KaK METOJbl AU PepeHnanbHbIX ypaBHEHUN
Haxo4dT cCaMO€ HIUMPOKOC IMPUMCHCHHEC BO MHOIMX HayKax, Ha HCpBLIfI B31J14[, BECbMa
OTJAJICHHBIX OT MaTEMAaTUKHU. DTa JUCLUUILIMHA BMECTE C MAaTEMATUYECKUM aHAJIM30M, TEOPHUEI
(GYHKIMM KOMIUJIEKCHOM MEpPEMEHHOHN SIBIAIOTCS (PyHIAMEHTOM, Ha KOTOPOM CTpPOMTCSI BCS
MaTeMaTHuYecKas HayKa.
Juddepennnanpapie ypaBHEHHS MPEIIISCTBYIOT AUCHUIUIMHAM: « KOMITJIEKCHBIN aHAIN3,
«YpaBHEHMS C YaCTHBIMU ITPOU3BOAHBIMIWY, « Teopust urp» u zp.

3. Pe3yabTaThl 0CBOEHHS JUCHMILUIMHBI (MoayJis) ¢ depeHnuaibHble YPABHEHHUS
[Tporiecc M3ydeHus: MUCUMIUIMHBI HAINpaBlieH Ha (OPMHUPOBAHUE HIIEMEHTOB CIIETYIOLINX

komneTeHuil B coorBeTcTBUU ¢ PI'OC BO 1o nanHOMy HanmpaBJICHHIO:

OCYLIECTBJIATD IOUCK,
KPUTUYECKUI aHAIU3
uH(pOpMAaIHH,
MIPUMEHSATD
CUCTEMHBIN MOIXO0]
JUISL pelIeHus
IMOCTaBJICHHEIX 3a1ad

3ajavy, BBLICTSIS ee 6a30BbIe
COCTaBJISIOIIIHE;

VK 1.2:Omnpenenser,
UHTEPIPETUPYET U PaHKUPYET
HHpOPMAIIHIO, TPEOYEMYIO
JUISL pEeLIeHUs TIOCTaBICHHOMN
3a7aym;

VYK 1.3:0cymiecTBiasieT moucK
nHGOPMAIIUHU IS PEIICHUS
MOCTaBIIEHHOM 3a/1a4M 110
Pa3IMYHBIM THIIAM 3aIPOCOB
VYK1.4: ITpu o6pabdoTke
UHPOPMALIUU OTIINYAET
(hakTBl OT MHEHUH,
MHTEpIPETALM, OLIEHOK,
dhopmynupyeT cOOCTBEHHBIC
MHEHUS U CYXKIICHUS,
apryMEHTHPYET CBOU BBIBObI
Y TOYKY 3PCHUSI.

VYK 1.5.: PaccmarpuBaet u
mpeaaraeT BO3MOXKHBIC
BapUaHTbI PEUICHUS
IIOCTaBJICHHOM 3a7auH,
OLIEHUBAs MX JOCTOMHCTBA U
HEIOCTATKH

Kon HaumenoBanue WNuaukaTtop 1oCTKEHUs B pesynpraTe ocBOeHMs
KOMIIETEH KOMIIETEHIIH KOMIIETEHIIUH JMCLMIUTUHBI 00yYaronuicst
LUH HOJIKEH:
VK-1 YK-1. Cniocoben VYK 1.1: Aranuzupyer 3HaTh:

Lenu u 3a7aun HAyYHBIX
HUCCIIEOBAHUN MO
HaIPaBJICHUIO
JIeITeIILHOCTH, 0a30BbIC
MIPUHITUIIBI K METOJIbI UX
OpraHH3aINH; OCHOBHBIE
HMCTOYHUKU HAYYHOU
nHpOpMaLUU U TpeOOBaHUS
K MPEJICTaBICHUIO
MH(POPMALMOHHBIX
MaTepHuasoB; CIIOCOOBI
OTIpPEICIICHUS BUIOB U
TUIIOB MPO(HEeCCHOHATBLHBIX
3a51a4, CTPYKTYPUPOBAHHE
3a/1a4 pa3IuyYHbIX TPy,
(hOpMYJIUPOBKH U3BECTHBIX
YTBEPKACHUM, CIEICTBUN U3
HHUX

YMeTh:

CocTaBisaThs 00N TUIaH
paboThI IO 33aHHOM TEMeE,
npeayiaraTh METOIBI U
croco0bI 00pabOTKH
pe3yIbTaTOB, MPOBOAUTH
HCCIICIOBAHUS T10
COTJIaCOBAaHHOMY C
PYKOBOJUTEINEM TIaHY,
MIPEICTABIIATh TOJTyUYEHHBIC




OIlIK-1

CriocoOeH pUMeHSTh
(byHIaMeHTaNIbHbIE
3HAHUSI, TIOTYYCHHBIC
B 00J1acTH
MaTeMaTHYECKUX U
(MJI1) €CTECTBEHHBIX
HayK, ¥ HCIIOJIb30BaTh
uX B
npodeccHoHaTbHOM
JeSATEIIEHOCTH

3HaeT: MeToanl

HCCIe0BaHMs, TPUMEHSIEMBIC
B MAaT€MaTUYECKOM aHaJU3e,
KOMILIEKCHOM U
(yHKIIMOHATIFHOM aHaNu3e,
anredpe, aHATUTHYECKON
T€OMETPUHU U TOTOJIOTUH,
maddepeHmatbHbIX
YPAaBHEHUSIX, TUCKPETHOU
MaTeMaTUKe 1

MaTeMaTU4eCKO! JIOTHK,
TEOPHUH BEPOSATHOCTEN,
MaTEeMaTHUYECKOW CTaTUCTUKE U
CIIy4alHBIX IIpolieccax,
YUCJIEHHBIX METO/IaX,
TEOPETUYECKON MEXAHUKE.
VYmeer: [TyOaudHO 10Ka3bIBAThH
1 OOBSICHSTH
(dyHIaMeHTaNbHbIE Pe3yIbTaThl,
COOTBETCTBYIOILIUX pa3enam
MareMaTtuku Brageert:
Hasbikamu ctpororo
JI0Ka3aTesIbCTBAa YTBEPKIACHUH B
00JIaCTH MaTEMaTUIECKOTO
aHaJIM3a KOMILJIEKCHOIO U
(YHKIIMOHATBFHOTO aHaJIH3a,
anreOpsl , aHATUTUIECKON
TEOMETPHH ,

b depeHITMATEHON TeOMETPHH
Y TOTIOJIOTHH,

g depeHITHaTbHBIX
YPaBHEHUH, TUCKPETHOU
MaTE€MaTUKU U MaTEMaTUYECKON
JIOTUKH, TEOPUU BEPOATHOCTEH,
MaTeMaTUYECKOW CTaTUCTUKH
CIIy4alHBIX ITPOLIECCOB,
YUCJIEHHBIX METOJIOB,
TEOPETHYECKON MEXAHUKHU

Bnanets:
CHCTEMAaTHYCCKUMU
3HAHUSIMU T10 HATPABJICHUIO
JICATEIILHOCTH;
yTIyOJICHHBIM 3HAHHUSAMU 110
BbIOpaHHON
HaIPaBJICHHOCTH
IMOJATOTOBKH, 0a30BBIMU
HaBBIKAMH TIPOBEICHUS
HAy4YHO-UCCIIeI0BATEIbCKIX
paboT 1Mo MPeITI0KCHHON
TEeMeE.

1IK-3

CrocoOHOCTH
CTPOroro
JI0Ka3aTeIbCTBa
YTBEPIKICHHUS,
chopMyITUpOBATH
pe3yJbpTaT, yBUIAETh
CJICOCTBUA
MOJTYYEHHOTO

3HaeT yTBEpPKACHUS,
HaXOJSAIIMECs B ITUPOKOM
nuana3oHe, Tpelyrolue
OpPUTHHAILHOCTU aHAJIH3A.
YMeeT nosib30BaThCs
oTpaboTaHHBIMU U
MaJIOM3BECTHBIMH METOaMU
aHanu3a. Brmaneer
METOJMKAMH JIOKa3aTeIIbCTB,

4. CTpyKTypa H coaep:KaHue THCHUILTHHBI (MoayJisi) InddepeHnnaibubie ypaBHeHHA
4.1. CTpyKTYypa TUCHUIIMHBI (MOTY/JIs1)
OOw1ast TPyA0EMKOCTh AUCLUILINHBI COCTABISAET S 3aueTHBIX eAnHuL, 180 yacos.




Bun ydyeOHo# padoThI Bcero IopsaaxoBbIil HOMeEp
ceMecTpa
3
OO01ast TPyA0EMKOCTh TUCIIUIUIMHBI BCero (B 3.€.), B 43.e. 45 3.e.
TOM YHCIIE:
KypcoBoit ipoekT (padoTta)
AynuTOpHBIE 3aHATHS BCETO 84 84
(B akap. yacax), B TOM
quclne:
Jlexuuu 36 36
IIpakTideckue 3aHATHS, CEMUHAPHI 32 32
JlaGoparopHbie paboTHI - -
CamocrosTenbpHas pabota Bcero (B akaj. 9acax), B 49 49
TOM YHCIIE:
KCP - -
OK3aMeH 27 27
OO01ast TPyA0EeMKOCTh TUCTIATUTAHBI 144 144
Ne/ Buabl y4ueOHO#M paboThl, BKITIOUAsT DOpMBI TEKYILErO
Ne o CaMOCTOSITENIbHYIO PaOOTy CTYAEHTOB 1 KOHTPOJIS YCIIEBAEMOCTHU
§ TPYZOEMKOCTH (B yacax) (o HenensAM ceMecTpa).
HaumenoBanue z DOpMBI IPOMEXKYT. ATTECT
pa3nenoB U TeM ©
JWICITUTUTHHBL (MOTYJIST) AynuropHast paboTa CamocrosiTenbHas
pabota
: ~
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72

36

16

23

11

Pazgea 1.
AuddepenunaibHbie
ypaBHeHus 1-ro
Nops/AKa

20

25

23

11

1.1

3agaun, NpUBOIAIIUECS K
g hepeHaTEHBIM
ypaBHEHUSAM (YaCTHBIC
peuIeHus, o0IHiA
MHTETpa, ooIume
pelieHus, nojue
HaIIPABJICHUH,
W30KJIMHBI)

1.2

YpaBHeHus €
pa3ienaoIUMH
MIEPEMEHHBIMU

1.3

OnHopoIHbIE U
MPUBOJISIIMECS K HUM
ypaBHEHUS

1.4

JIuneiinple ypaBHeHus 1-
ro nopsiaka

1.5

Ypasuenue bepnymm

1.6

YpaBHEHUE B MOJIHBIX
muddepeHImanax.
Nurerpupyrommit
MHOXHTEb

1.7

Teopema Kowmm st
YpPaBHEHUI NIEPBOTO
nopsiiKa

1.8

YcraHnosnenue




JIOCTATOYHBIX YCIIOBUIA
CYILIECTBOBAHHUS U
€IMHCTBEHHOCTH 331241
Ko

1.9

MeTo/1b1 HaXOXKICHHS
0COOBIX pEIICHHI

1.10

YpaBHeHuUs,
HepaszpelIeHHbIE
OTHOCHUTEJIBEHO
MIPOU3BOTHOM

Pazpnen 2.
JAuddepenumnanbHbie
YPaBHEHHS BbICIIHNX
NOPSAAKOB

14

15

2.1

Juddepennmanbabie
YpaBHEHHS BBICIITIX
HOPSIIKOB (pa3pelnumble B
KBaJlpaTypax, QyHKIIH
Ko, ogHopoiHbIe U
0000111eHHO-0THOPOTHBIC
YpaBHEHHUS )

22

OO61as Teopusi ypaBHEHUI
N-TO MopsiAKa ¢

MOCTOSTHHBIMHA
kod(hdureHTamMu

23

Heonnoponusie
ypaBHEHUSI 2-T0 MOpsIKa

24

Kpaessie 3agaun. 3agaua
[Itypma — JInyBuis

Pa3znea 3 CucreMbl
JUHEHHDBIX

12

15




AU ¢ epeHHATBHBIX
YPaBHeHM

31

OO61mas Teopust JIMHEHHBIX 2 4
CHCTEM

i depeHambHbIX
YPaBHEHUU

3.2

CucTeMBbl JINHEHHBIX 2 3
YPaBHEHHH C
HIOCTOSTHHBIMHU
k03 pureHTaMu

33

IlonsiTue o 2 5
QG hepeHITaTbHBIX
YPaBHEHUSX B YaCTHBIX
IIPOU3BOIHBIX.
JIuneHliHbIE ypaBHEHUS B
YaCTHBIX MPOU3BOJHBIX 1-
ro nopsiaka

3 144 |36 |32 49

Kypcogas pabora 60
KOHCYJIbTallU! 2
OKk3aMeH 8

4.2 ConepxxaHue TMCHUNIHMHBI(MOTYJIs1)
Pasznen 1 Indpepennuanbubie ypaBHenus 1-ro nopsigka

Tema 1.1.: 3agauun, npuBoxsmMecs K aupdepeHInanIbHbIM ypaBHEHUSIM (4acTHBIE PELICHHUS,
001Kt MHTETpal, 001IMe pelIeH s, I0JIe HalPaBICHUH, U30KIHHBI)

Tema 1.2.: YpaBHeHMs ¢ pa3fesOILUMU IEPEMEHHBIMU

Tema 1.3.: OgHOpOIHBIE U TPUBOJAIIMECS K HUM YPaBHEHMUS




Tema 1.4.: Jluneitnsie ypaBHeHuUs 1-ro nopsiaka

Tema 1.5.: YpaBuenue bepuyinu

Tema 1.6.: YpaBHeHue B MOTHBIX JU(depeHmanax. MHTErpupyonmil MHOXKHUTENb
Tema 1.7.: Teopema Kowu 1151 ypaBHeHuit 1-ro nopsiaka

Tema 1.8.: YcraHoBIEHNE AOCTATOUYHBIX YCIOBUN CYIIECTBOBAHUS U €UHCTBEHHOCTHU 3a/1a4
Komm

Tema 1.9.: MeToap! HAX0XKIEHUS OCOOBIX PELICHUI
Tema 1.10.: YpaBHeHuUsI, Hepa3pelIEHHbIE OTHOCUTEIBHO NPOU3BOAHOMN
Paznen 2 Inddepennuanbubie ypaBHEeHHUS BLICIIMX MOPSIAKOB

Tema 2.1.: ludepennnanbubie ypaBHEHHS BBICIIUX MOPSIKOB (pa3peninMble B KBaIpaTypax,
dbynkumst Komm, ogHOpOoIHBIE M 0000IIIEHHO-0THOPOIHBIC YPAaBHECHHUS )

Tema 2.2.: OGmias Teopus ypaBHEHUN N-TO TOPSAIKA C TOCTOSIHHBIMH KO3 PHUITeHTaMH
Tema 2.3.: HeogHopoansie ypaBHeHUs 2-10 MOPsIKa

Tema 2.4.: Kpaessie 3anaun. 3anaya ltypma — JInyBusuis

Paznen 3 Cucrembl JuHeHbIX JU(depeHINATBLHBIX YPABHEHUH

Tema 3.1.: OGm1as Teopus TUHEHHBIX cucTeM MU PepeHITNATBHBIX YpaBHEHUI

Tema 3.2.: Cuctembl IMHEHHBIX YPaBHEHUH C MOCTOSIHHBIMU KO3 (hUIIMEeHTaMu

Tema 3.3.: [lonsarue o nuddepeHnnaNIbHBIX YPaBHEHUSX B YACTHBIX MTPOU3BOIHBIX. JIMHEHITHBIE
YpaBHEHHMS B YACTHBIX MPOU3BOJHBIX 1-ro mopsaka

5. OoOpa3oBaTesibHbI€ TEXHOJOTHH



AKTHBHBIE U UHTEPAKTUBHbIE (DOPMBI: JIEKIMH, IPAKTUUECKUE 3aHATHUS, KOHTPOJIbHbIE padOThI,
KOJUIOKBUYMBI, 3a4€Tbl M DK3aMEHBl. B TedeHHe CeMeCTpOB CTyNEHTBHl pPEIIaoT 3a]auy,
YKa3aHHBIC [IPENIOIaBATEIIEM.

6. YueOHO-MeTOAMUYeCcKOe o0ecrnevyeHHe CaMOCTOSATEIbHO padoThl  CTY/JAEHTOB.
OuneHoyHble CpeACTBA /ISl TeKYLIero KOHTPOJISI YCHeBAe€MOCTH, IPOMEKYTOYHOM

ATTECTALMH 110 HTOraM OCBOCHHSA AMCIUILINHDI.
6.1. Il.1an camocTosiTeIbHOM Pa00THI CTYICHTOB

Ne i/ HaumeHnoBanue Bua camocrosiTe/ibHOM TpynoemkocTs (B
pazaeJia (TeMbl) padoThI aKaJeMHUYeCKUX 4acax)
1 VYpaBHeHue Oiinepa Pemenne 3ana4 u 6
YOpaXXHEHU
2 Meron Diinepa st Pemenue 3anau u 5
JIMHEWHBIX YPAaBHEHUN | YIIPaKHEHHUU
3 Mertox U30KIMH Pewenne 3anau 7
U yIPAKHEHUN
4 CucreMbl TMHENHBIX Pemenne 3amau u 7
YpPaBHEHUH ¢ YIPA)KHEHUN
MOCTOSIHHBIMU
k03 purrenTamMu
5 Oco06ble penieHus Pemenue 3anau 7
U yIIpa)KHEeHUH
6 Cocrasnenue Pemenue 3amau u 5
M depeHInaTbHBIX yHpaKHEHU I
YpaBHEHHIA
7 Wnrerpupyromue Pemenue 3anau u 6
MHOKHTEIN YIPAKHEHUN
8 Meron Bapuanui Perenue 3anau u 5
MOCTOSIHHBIX yYOpaXHEHUI
9 @yH1aMEHTaJIbHAS Pentenue 3agau 5
CUCTEMA PEIICHUI U yIIpa)XHCHUN

OueHoYHBIe CpeacTBa VI TeKYylLIero KOHTPOJS YCIeBAeMOCTH M MPOMeKYTOYHOM

arTrecranumn

Kpurtepun oneHKH NpoMe:KyTOYHOIM aTTecTanuu B popme 3a4era

Orenka

XapakrepucTuka TpeOoBaHM K pe3ysibTaTaM aTTecTaluu B (hopMme 3auera

«3auTeHon

OLLINOKHU.

Teoperuueckoe cozepkaHue Kypca OCBOCHO IOJHOCThIO 06€3 MpoOesoB Wiu B
LIEJIOM, WJIH OOJIbLIeH YacThI0, HEOOXOJUMBbIE TPAKTHUECKUE HABBIKK pabOThI
C OCBOEGHHBIM MaTepHajIoM CPOPMHUPOBAHBI MJIM B OCHOBHOM C(hOPMUPOBAHBHI,
BCE WU OOJIBIIMHCTBO NPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHbIX
3aJJaHU BBITIOJIHEHBI, OT/IEJIbHBIE U3 BHINOJIHEHHBIX 3aJJaHUN COepKaT




«He 3aureno»

Teoperuueckoe cojiepkaHre Kypca OCBOCHO YaCTHYHO, HEOOXOIUMbIE
HaBBIKH pabOTHI HE C(HOPMHUPOBAHBI WM CPOPMUPOBAHBI OTIACITHHBIC U3 HUX,
OOJIBIITMHCTBO MIPETYCMOTPEHHBIX paboueil yaeOHOH porpamMmoit 3a1aHuil He
BBITIOJTHEHO JIMOO BBITIOJIHEHO C TPYOBIMU OMIMOKaMU, Ka4ECTBO MX
BBITIOJTHEHUSI OLIEHEHO YHCIIOM 0ajlIoB, OJM3KUM K MUHUMYMY.

Kputepun onieHKkn npomMe;KyTo4HOH aTTecTanuy B opmMe IK3aMeHa

Ornenka

XapakTepucTruka TpeOOBaHUM K pe3yJibTaTaM aTTecTalui B popme
JK3aMeHa

«OTInnuHO»

Teopernueckoe conepkaHHe Kypca OCBOGHO IOJHOCTbIO  0e3
MpoOesioB, CUCTEMHO U TIyOOKO, HEOOXOAWMBIE MPAKTUYECKUE HABBIKU
paboThI C OCBOCHHBIM MaTepHalioM c(hOpMHPOBaAHBI, BCE MPEIYCMOTPEHHBIE
pabodeil yueOHOU mporpaMMoi ydeOHbIe 3aJaHUs BBITIOJHEHBI O€3YIIPEUHO,
KaueCTBO WX BBIIIOJIHEHUS OIICHCHO YHCIOM OallioB, ONHM3KUM K
MaKCHMYyMYy.

«Xopoio»

Teopernueckoe comepkaHue Kypca OCBOGHO B LIEJIIOM 0e3 IpoOenos,
HeoOXO0UMBbIE MTPAKTUYECKHE HABBIKU pabOThl ¢ OCBOCHHBIM MaTE€pPHAIOM B
OCHOBHOM  C(OpPMHPOBAHbBI, NPEIyCMOTPEHHble  pabouell  yueOHOM
IIporpaMMoil y4eOHbIE 3aJJaHHsl BBIIOJIHEHB! C OTJEJIbHBIMU HETOUYHOCTSIMH,
KayecTBO BBINOJHEHUsI OOJBLIMHCTBA 33JaHUN OLEHEHO YHUCIOM O0aslios,
OJIM3KUM K MaKCUMyMY.

«Y IOBJIETBOPUT
€JILHO»

Teopernueckoe coaepkaHHe Kypca OCBOEHO OONBIIEH 4YacThio, HO
npobensl  HE  HOCAT — CYIIECTBEHHOIO — XapakTepa, HeoO0XoJIuMble
MIPAKTUYECKHE HABBIKM PAaOOThI C OCBOCHHBIM MAaTE€pHaIoOM B OCHOBHOM
c(OopMHpOBaHbI, OOJBIIMHCTBO IPEIyCMOTPEHHBIX paboyeil yueOHOIt
porpamMMoil y4eOHBIX 3a/laHUI BBITIOJIHEHBI, OTJCJIbHBIE U3 BBIMOJIHEHHBIX
3aJJaHUN COJIepKAT OLIHOKH.

«Heynosnersop
UTEIILHO»

Teopernueckoe copepkaHue Kypca OCBOEHO YaCTUYHO, HEOOXOAUMBIE
HaBBIKH pabOTHI He C(HOPMHUPOBAHBI HITH C(POPMUPOBAHBI OTJEIEHBIE U3 HUX,
OOJIBIIMHCTBO MPEyCMOTPEHHBIX pabodell yueOHOM mporpaMMoit y4eOHbIX
3aJJaHU HE BBIMOJIHEHO MO0 BBIMOJIHEHO ¢ IPpyObIMH OMIMOKAaMH, Ka4eCTBO
WX BBITIOJIHEHUS OI[CHEHO YHCIIOM 0aJlIOB, OJIM3KUM K MUHHMYMY.




6.2. MeToanyeckue yKa3aHHus 110 OPraHU3alH CAMOCTOSATEJbHOM padoThl

CamocrosaTenbHass paboTa sBISETCS OAHMM U3 BUAOB Y4YeOHOM JesATEIbHOCTH
00yJarommxcsi,  CIIOCOOCTBYET  pPa3BUTHIO  CaMOCTOSITEIIBHOCTH,  OTBETCTBEHHOCTH U
OpPraHM30BaHHOCTH, TBOPYECKOTO  MOAXO/JAa K  pEUIeHHI0  MpobiieM  ydyeOHOro |
po(hecCHOHATBHOTO YPOBHSL.

AynuTopHas camocTosTeNlbHas paboTa mo y4yeOHOW AMCUUIUIMHE OCYIIECTBIISETCS Ha
Y4eOHBIX 3aHATHSX IO/ HENOCPEICTBEHHBIM PYKOBOJICTBOM MPETOAABATENS U TI0 €T0 3aIaHHIO.

BaeaynutopHas camocTosiTeNbHasi paboTa BBIMOIHAETCS 110 3a/1aHUI0 TpernoaBarens 6e3
€r0 HEeMOCPEICTBEHHOTO YYACTHSL.

Buasl 3amaHuit s BHEayJUTOPHOM CaMOCTOSITENbHOM paboThl, HMX XapakTep,
YUUTBIBAaTh CHeNU(UKYy H3ydaeMoil y4eOHOW IUCIMIUIMHBI, WHIUBUAyalbHBIE OCOOCHHOCTH
oOy4aromerocs.

KonTponb camocrosiTensHOM pabOThl U OLIEHKA €€ pe3ylbTaTOB OpPraHU3yeTcsl Kak
€IMHCTBO JBYX (hopM:

1.CaMOKOHTPOJIb U CaMOOIIEHKa 00yYaroIIerocs;

2. KOHTPOJIb M OIIEHKA CO CTOPOHBI IIPEMO1aBaTeIsl.

Opranu3anusi 1 pyKOBOJACTBO ayIMTOPHOI CAMOCTOATEIbHOH PadoThI

AynuTopHas caMocTosITelbHas paboTa MO JUCLUIUIMHE BBIMOIHSACTCS Ha Y4eOHBIX
3aHATHUAX M0J] HETIOCPEICTBEHHBIM PYKOBOCTBOM MpENoAaBaTeis U Mo ero 3aJaHHuIo.

OCHOBHBIMH BHJIaMH ayAUTOPHON pabOTHI CAMOCTOSTEILHON paOOTHI SIBIISIOTCS:

- BBINIOJIHEHUE Ja00PaTOPHBIX U MPAKTUYECKUX pabOT OCYLIECTBIIAETCS HAa Ja0OPATOPHBIX U
NPAaKTUYECKUX 3aHATHSIX B COOTBETCTBUM C rpadukoM ydeOHOro mpouecca. [ obecniedenus
CaMOCTOSITENIbHOM paboThl MpernogaBaTesIMU pa3padaThIBAlOTCSl METOAMYECKHUE YKa3aHUs IO
BBITOJIHEHUIO TAOOPaTOPHOH /MPaKTHUECKON padoTHI.

PaGorta ¢ nurtepatypoil, ApyrMMH HCTOUYHHKAMH HH(POpPMAIUH, B T.4. JIEKTPOHHBIMH,
MOJKET PpEealM30BBIBATHCSI HA CEMHUHAPCKUX W MPAKTUYECKUX 3aHATHAX. J[aHHBIE MCTOYHHMKH
nH(pOopMaIu MOTYT OBITh MPEACTABICHBI HA OYMa)XHOM W/WJIM 3JICKTPOHHOM HOCUTENISAX, B TOM
yucie, B cetu MIHTepHer.

[IpenogaBatens (opMmynupyer Leiab paboTbl C JaHHBIM M HCTOYHUKOM HUH(OpMaluwy,
orpenenseT BpeMs Ha MpopadoTKy TOKYMeHTa U (popMy OTUETHOCTH.

CaMo ¥ B3aUMONpOBEPKAa BBINOJHEHHBIX 3aJaHUIl dYalle BCEro MCIOIb3yeTcsd Ha
CEMHHAPCKOM, NMPAKTHYECKOM W JPYTHX BHAaX 3aHsATHHA. [IpoOneMHas /cuTyanmoHHas 3aaada
JOJIKHA UMETh YeTKYI0 (DOPMYIHPOBKY, K HEM JOJKHBI OBITh MOCTABJICHBI BOMPOCHI, OTBETHI HA
KOTOpbIE HEOOXOIMMO HaWTH W 000CHOBaTh. KpHUTEpHUM OICHKH NPABHWIBHOCTH PEIICHHS
MPOOJIEMHOI/CUTYaIITMOHHOM 33/1a4U TOJDKHBI OBITh U3BECTHBI BCEM 00YYarOIIMMCS.

Opranu3anysi 1 pyKoBOJCTBO BHEAYIHUTOPHOI padoThl

Bueayauropnas camocTosTe bHas paboTa BBHIOIHSAETCS 1O 33IaHUI0 MPENo1aBaTesl, HO
0€3 ero HeroCcpeCTBEHHOIO y4acTusl.

[Ipu mpenbsBICHUM BUIOB 3aJaHUIl Ha BHEAYJUTOPHYIO CaMOCTOSITENbHYIO paboTy
PEKOMEHIYETCS HCIONB30BaTh NU((HEPEHIUPOBAHHBIN MOAXO K YPOBHIO IOATOTOBICHHOCTH
oOyuaromierocs.  [lepen  BbIONIHEHHWEM  BHEAyAMTOPHOH  CaMOCTOSITENIBHOM — paboThI
NPEeno/IaBaTeNb MPOBOIUT KOHCYJIBTAIMIO C ONpEACICHUEM LENH 33JaHusl, €ro COJEpIKaHHS,
CPOKOB BBHINIOJHEHHS, OPHEHTUPOBOYHOIO oOOBeMa palbOThl, OCHOBHBIX TpeOOBaHUU K
pe3yabTaTtaM padoThl, KPUTEPUEB OIICHKH, (POPM KOHTPOJIS M MEepeyHs JuTeparypsl. B mpomecce
KOHCYNbTAllMM  MpernojaBaTellb MPEAYNPeXJaeT O BO3MOXKHBIX THUIUYHBIX  OIIUMOKaX,
BCTPEYAIOIIUXCS TIPU BBIITOJITHEHUH 33aHUSI.

Jns mertonuyeckoro oOecre4eHHs W PYKOBOJCTBA CAMOCTOATEIbHOW paboToil B
00pa30BaTeIbHOM  YUPEXKACHUU pa3pabaThIBAlOTCS  y4eOHBIE TIOCOOMS, METOIUYECKUe
PEKOMEHIAlMU 0 CaMOCTOSITEIbHON IMOATOTOBKE K PAa3lWYHBIM BHJAAM 3aHATHI C y4eTOM
CHENMATBHOCTA Y4eOHOW AMCUUIUIMHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYJCHTOB, o0ObemMa M
COJIep>KaHUs CaMOCTOSITENIbHOM paboThl, HOPM KOHTPOJIS U T.1I.



CamocrosiTenbHass paboTa MOXKET OCYIIECTBISATHCS HHAWBUAYANbHO WU TPYIMIaMu
CTYJIEHTOB B 3aBUCHMOCTH OT II€JIU, 00beMa, KOHKPETHON TEMaTHUKU CaMOCTOATEIbHON paboThI,
YPOBHS CII0KHOCTH, YPOBHS [TOATOTOBICHHOCTH 00YYarOIINXCS.

Bunamu 3aganuii 11 BHEayAUTOPHON CaMOCTOSITENTbHOM PabOThl MOTYT OBITH:

- JUIS OBJAJIHUs 3HAHUSAMU: YTEHMsI TEKCTa; COCTABJICHUs IUIaHA TEKCTa; rpaduyeckoe
n300pakeHNe CTPYKTYpPhI TEKCTa; KOHCIEKTHPOBAHUE TEKCTA; BBIMHCKH M3 TEKCTa; paboTa co
CJIOBapsIMH U CIIpaBOYHUKaM; ydeOHO-HccieoBaTeNbckas padoTa; HCMIONb30BaHHE ayquo U
BHJICO3AIHNCEHN, KOMIIBIOTEPHOU TEXHUKU U IHTEPHET pecypcoB H Ap.;

- JUISL 3aKpErUIeHUs] U CUCTeMaTHU3alluK 3HaHW: padoTa ¢ KOHCIEKTOM JIEKIUHU; MOBTOPHAs
paboTa HaJ y4eOHBIM MaTepHaliOM; COCTABJICHUE TUIaHA, TE3MCOB OTBETA; COCTABIICHHUE TAOIIHII,
pebycoB, KpOCCBOPAOB, Tjoccapus I CHUCTeMaTH3aluu Y4eOHOTO Marepuala; U3ydeHue
CJIOBapei, CHpaBOYHUKOB, OTBETHI HAa KOHTPOJBHBIE BOIMPOCHI, aHATUTH4YecKass 00paboTka
TEKCTa; MOJATOTOBKA COOOIIEHUH K BBICTYIUICHHIO Ha CEMUHape, KOH(PEpeHIInHU; Or0TOBKa

pedeparoB, T0KII0B; cocTaBlieHUe Ouorpaduii, 3a1aHuii B TECTOBOM Gopme u ap.

- st GOPMHUPOBaHUS YMEHMIA: pEIIeHHe 3aJady U YyIOpaKHEeHUil mo oOpasily; peuieHue
BapHMaTHBHBIX 3aJa4 M YNPAXHEHUH; COCTaBICHHE CXEM; pEIICHHE CHUTyallMOHHBIX
MIPOM3BOJCTBEHHBIX 3a/1a; IMOATOTOBKA K JIEJIOBBIM M POJEBBIM WIrpaM; MPOEKTHUPOBAHHE U
MOJICIIMPOBAHKIE PA3HBIX BUIOB U KOMIIOHEHTOB MPOPECCUOHATBLHON AEATEIbHOCTH, TOArOTOBKA
Mpe3eHTalNi, TBOPUYECKUX MPOEKTOB; MOJArOTOBKA KYpPCOBBIX MU BBIMYCKHBIX PaOOT; OMBITHO-
SKCIIEpUMEHTANIbHAs Pab0Ta; MPOSKTUPOBAHUE U MOJEIIMPOBAHIE Pa3HBIX BUJOB U KOMIIOHEHTOB
npoeccCuoHaNbHOM NeSTENIbHOCTH U JP.

Jnsa  oOecriedeHus BHEAyAMTOPHOM CAMOCTOATENbHOW pPAa0OTHI MO JAMCLHUILIMHE
npernojaBaTesieM pa3pabaTbIBaeTcs EpeUeHb 3alaHui ISl CAMOCTOSTENIbHOM paboThl, KOTOPHIii
HeoOxomuM s 3((QeKkTHBHOrO ympaBieHHs MJaHHBIM BHIOM Y4YeOHOW JESTETHbHOCTH
00yJaroImxcsl.

[IpenomaBaTenb OCYHIECTBISET YIPABICHUE CAMOCTOSATEIBHON pabOTOM, peryaupyer ee
00BeM Ha OJIHO yueOHOE 3aHATHE U OCYIIECTBISIET KOHTPOJb BBIMOIHEHHS] BCEMHU CTYIEHTaAMH
rpynnsl. s yno6cTBa npenojiaBaTenb MOXET BECTH BEAOMOCTb Y4€Ta BBIIIOJHEHUS! MUHUMYMa
3aJlaHuil, HEOOXOIUMBI JIsI TOMYCKa K UTOTOBOM aTTECTAllUU MO TUCIUIUINHE.

B  mpomecce  camocrosTensHON — palOTBI  CTYJEHT  NMPUOOpPETAaeT  HAaBBIKU
caMOOpraHu3aluy, CaMOKOHTPOJIA, CaMOYMNpaBJICHU U CTAHOBUTCA  AKTHUBHBIM
CaMOCTOSITEJIbHBIM CYObEKTOM yUeOHOMU AESITETbHOCTH.

CTyIeHT caMOCTOSITENIbHO OIpPENeIsieT PeKUM CBOECH BHEAyJUTOPHOW pabOThl U Mepy
TpyJa, 3aTpauyMBaeMOro Ha OBJIAJEHUE 3HAHUSAMU M YMEHHUSMHU [0 KaXKIOW JUCLUIUIMHE,
BBITIOJHSET BHEAYJIUTOPHYI pPaldOTy MO0 HWHAMBHIyalbHOMY IUIaHY, B 3aBUCUMOCTH OT
cOOCTBEHHOM MMOATOTOBKH, OI0/PKETa BpEMEHH U APYTUX YCIOBUM.

ExXeHEeBHO CTYAEHT JIOJKEH YAEATh BBITOJHEHUIO BHEAYAUTOPHON CaMOCTOSTEIbHOM
paboTHI B CPETHEM HE MEHEE 3 4acoB.

[Ipy BBINOIHEHMM BHEAYJUTOPHOW CAMOCTOSITEIBHOW palOThI CTYJIEHT HMMEET IpaBo
oOpalarecsi K MpenojiaBaTel0 3a KOHCYJbTallued C IeJIbI0 YTOUHEHUS 3aJaHusi, (OpMbI
KOHTPOJISI BBIITOJIHEHHOTO 3a/1aHUS.

6.3. MarepuaJjbl 1151 NPOBe/leHUs] TEKYILIero U MPOMEeKYTOYHOr0 KOHTPOJIsI 3HAHMI
CTyACHTOB

V' Ilepeuenv npumepnsix 60npocos u 3a0anuil 01 CAMOCMOAMENbHOI PAdonmbl.
1. Kakoe ypaBHEHHE Ha3bIBa€TCsI OOBIKHOBEHHBIM TU(PepeHIInaTbHBIM ypaBHEHUEM?
[Mopsinok nuddepeHnmanbHOro ypaBHeHus. YTO Ha3BIBAIOT pelICHUEM
Qg depeHInaIbHOTO YpaBHEHUS ?
2. KaKoe ypaBHEHHUE Ha3bIBA€TCs YPaBHEHUEM IIEPBOIO MOPSAIKA B YACTHBIX
npou3BoAHBIX? [ToHsATHE TIONTHOTO MHTErpana. JINHeHbIe U HeTMHEHHBIC
3aJlauH.



3. 'eomeTpuyeckass HHTEpIPETALlUsl yPaBHEHHUS IEPBOIO MOPSAKA U €r0 PEIICHHUS.
ITone HanpaBnenuii, naTerpanbubie Kpusble O.J1.Y.?

4. Kakoe ypaBHEHHE Ha3bIBA€TCSl YPABHEHUEM C PA3ICISAIOIIUMUCS TEPEMEHHBIMU?
Merton petenust nuddepeHIanTbHOr0 YpaBHEHHs ¢ pa3 e ioIuMUCs
NepeMeHHbIMU?

5. KaKkue ypaBHEHHUS MEPBOTO MOPSAIKA HA3BIBAIOTCS JTMHEUHbIMU? JInHEHbIE
OJIHOPOJHBIE 1 HEOJTHOPOAHbBIE YpaBHEHU? MeTo/bI X pelieHus. Y paBHEHUE
bepnynnu u ero pemenue?

6. xakoe tuddepeHInaTbHOe YpaBHEHNE HAa3bIBACTCS OJJHOPOIHBIM YPAaBHEHUEM
nepBoro nopsiaka? MeTopl €ro pemeHusl.

7. 910 Takoe NmoJHbIA quddepeHnuran? YpaBHEHUS B TIOTHBIX

muddepennmanax? MeToasl UX peHICHUS.

8. UTO Takoe MaTeMaTuyecKkas MoJieb? DTalbl IOCTPOEHUSI MaTEMAaTUYECKON MOIETTN
npouecca uiu siinenus? [Ipumepsl npocrelmmx Moesneit Ha 6aze
muddepeHIMaTbHBIX YPaBHEHU IepBOro nopsiaka?

9. mpocrTeiiine ypaBHEHUS BBICIINX MOPSAIKOB U UX PELICHUS METOAOM
TIOHWKEHUS TTopsiKa?

10. muueitHbie qudPepeHnranbape ypaBHEHUS BTOPOTO MOPSIIKA U UX PEIICHUS ?
Kakue nuHeiiHble ypaBHEHUS! HA3bIBAIOTCS OJJHOPOIHBIMH U HEOTHOPOAHBIMU?
Teopema o CTpyKType pelieHus JIMHEHHOT0 OAHOPOJHOTO U HEOJHOPOIHOTO
ypaBHeHus? PenieHust HEOAHOPOJHOTO YpPaBHEHHUS B CiIydae ClieluaibHON IpaBoi
94acTH, METOJIOM BapHaIllH MPOU3BOJIBHBIX TOCTOSIHHBIX ?

11. maremMaTuueckue Mozienu Ha 0aze ypaBHeHU BToporo nopsaka? [Ipumepst
mozeneil. Kpaesbie 3anaun.

Bonpocwt k sxzameny:

1. OcHOBHBIE TOHATHS TEOPUU OOBIKHOBEHHBIX AU (PepeHIInanbHbIX YpaBHEHUH
—IIOPSIIOK YPaBHEHHUsI, TEOMETPUUYECKAst MHTEPIIPETALsl YPABHEHUS U €r0 PELICHUs, U
T.1. Teopema CylecTBOBaHMs U €IMHCTBEHHOCTH peleHus 3anayu Komm.

2. nddepeHnnanbHble ypaBHEHUS IEPBOTO MOPSIKA C Pa3IEISIOIIUMUCS
[IEPEMEHHBIMH, CTAHAAPTHBINA BUJ] U METO/IbI PELICHHUS.

3. JIuHeliHble ypaBHEHUS [IEPBOTO MOPSIKA-CTAaHAAPTHBIA BUJ U METO/IbI
peuieHus. YpaBHeHue bepnyim.

4. OgHopoHbie TUddepeHIaTbHBIC YPAaBHEHUS — CTAHAAPTHBIA BUJ M METOJIBI
WX pPEIICHHUS.

5. YpaBHeHus B ONHBIX au(depeHnanax-cTaHIapTHBINA BUI M METO/IbI UX PEIICHUS.

6. [Ilpocreiiiive ypaBHEHUsI IEPBOTO MOPsJIKA HE pa3pellICHHbIE
OTHOCUTEJILHO MPOU3BOAHON. YpaBHeHus Jlarpanxka u Knepo-
CTaHIIapTHI)If/'I BUJ U MCTOAbI UX PCUICHUA.

7. Ilpocreiiiirie ypaBHEHHS BBICIIUX TOPSIAKOB-CTAHAAPTHBIN B U METOIbI
UX pELICHMUS.



8. JIuHeliHbIe OTHOPOAHBIE YPaBHEHHS BTOPOTO MOPSAIKa-TEOpEMa O CTPOCHUH
pELICHUS U METOIBI €70 PELICHHUS.

9. JluneiiHble HEOJHOPOIHBIE YPAaBHEHUS BTOPOI0 NOPSAKA —TEOpEMA O
CTPOEHUU OOILEro pelIeHus] U METO/bI pellieH!s Bapualuei Mpou3BOIbHBIX
ITOCTOSIHHBIX.

10. JInuneiiHble HEOTHOPOIHBIE YPABHEHMSI CO CIIELIMATIBHON ITPABON YaCTBIO.

11. O6mue nousTHs 0 cucreMax AuddepeHnnanbHbIX YpaBHEHUH.
Hopmanehsle cucremsl audepeHInanbHbIX ypaBHEHUI.

12. KpaeBble 3agaun Ui TUHEWHBIX YpaBHEHUI BTOporo nopsuaka. Kmaccudukamms
KpaeBbIX 3aJa4-IMHEHHasA, OHOPOJHAsA U HEOJHOPOIHAS KpaeBas 3aJava.

13. TpubmkeHHOE HHTETPUPOBAHNE CHUCTEM MU PEPEHIINATBHBIX YPAaBHEHHN U
ypaBHEHHIA BBICIIHNX MOPSIKOB. IHTeTprpoBanue nudhepeHnaabHbIX YpaBHEHHHA
C TTIOMOIIBIO PSIZIOB.

14. Iudddepennmanbaple ypaBHEHHs B YACTHBIX MPOU3BOAHBIX IIEPBOTO MOPSAKA.
VYpaBHEHUsI TMHENWHBIE OTHOCUTENIFHO MPOM3BOIHBIX (YACTHBIE CITyYau
MHTETPUPOBAHUS).

IIpuMepHasi TeMaTHKA KYPCOBBIX padoT

[S—

Pa3zHocTHBIE MeTO/IBI perieHus TuddepeHIMaIbHbIX YpaBHEHUH

2. Pemenue cucreM auddepeHnraibHbIM ypaBHEHUN METOIOM Alamca

YucneHHble METOJIbI MPH pelieHur auddepeHanbHbiX ypaBHeHui. Yncinennoe
MHTerpupoBanne. PopMyia NpsMOyTrOJIbHUKOB.

Pemenue cuctem nuddepeHnmanbHbIX ypaBHEHUH METOIOM Diiepa

Pacyer nosiera cHapsina

Pemenue cuctem nuddepeHnnanbHbIX ypaBHEHUH METOIOM MTPOTHO3a H KOPPEKIIUU
Yucnennsle metoabl. [Tpubnnxennslie Beruucnenus. HTepnonupoanue QyHKIUIA.
IIpuMeHeHne YUCIEHHBIX METOMIOB.

(98]

Nowe

KoHTposbHbIe 1 HHAMBUAYAJIbHBIE 3a1aHUS
Oo0pa3ubl MHAMBUAYAJbHBIX 3aaHUI



JAndpepennuaibHbie ypaBHEHHS NEPBOTro MOPSAKa

1. C noMopio U30KJIMH N300pa3UTh CXEMATUYECKU PELICHUE YPaBHEHUS
2(y.yId)=x.2

2. PemuTh ypaBHEHHUsI, TIPH HEOOXOMMOCTH CBEIS UX K YPABHEHHUAM C
Pa3IeNAIOIIUMHUCS TIEPEMEHHBIMH
3.2x)ydy =xdx; 2.dy= |11 yde; 3.k =

I (x
( 100 x° xXcos®y; y

4. yEx*e =e”,y(1)=0; 5.2(x.y)dy.Bx.3y 11)dx=0, y(0)=2.

3. Pemmuts OMHOPOIHBIC YPABHCHUSI
1.2 yE-y*=2x% 2.xyE=y(ny-hx); 3. xydy 0 ydx = (x. y)* e "dx;

x.2y-3
4. yIi = 4
Hy3

;5. (V1 3x%)dy . 2xpdx =0, y(0) = 1. 4x

4. Pemmnth YpaBHCHU, IIPpU HeO6XOI[I/IMOCTI/I CBCOi UX K JIMHESHHBIM

1. y[d2. xy = _ 0 _ :
Siasiiiod 2. 2ydx . (y* 1 6x)dy=0; 3.xyd =y .x*cos x;

—X

X

- 2 .
4. FOD)yED xy=x 10 x, y(2)=1,5;5. yId. xy =xe> sinx, y(0) =

5. Pemmts ypaBHeHue bepHyiu
Lyd=xy—x;2. xp.2y=x"y; 3.2(xyI.y)=)"Inx, p(1)=2.

6. PemmTh ypaBHEHHE B MOJHBIX AU epenHnranax
3 3.y 2 . xy .2y

Lo e Dav=0; 2 dx d.

(x. 2 = 3
2 Y 2

X y

7. Haiitu UHTErpUPYIOMIMKA MHOXHTENb U 00IIee pelIeHre YpaBHEHUS
(x*.y*. 2x)dx . 2ydy = 0.

8. OmnpenenuTh THII ypaBHEHHS U YKa3aTh CIIOCO0 €r0 PEIICHHS:
LoxyE —xe”? =2;2. xydx . (x Ddy=0; 3. xyE.3x°=2y;
4.dy. By e™)dx=0; 5. (x*.y")dx.2xydy =0.

9. HaiiTu oOmiee 1 0co60€ (€CM OHO CYIIECTBYET) PEIICHUs YPAaBHEHHMA
1.0 .x)dx . (' 0xXy)dy=0; 2.xyE.y=y% 3. (¥ 0 3x*)dy . 2xydx =0;



: y
v = (1.Iny— In x);



xe

(x* e‘y2
XY

2y)dy =
0.

10. Pemmts 3amauy Komm



2

2 -2 -2x
2x 2x 2 E 2 -2

Ly __y=_ 0= 23 .20=2p ¢ )0k
1. x* 3

3. ydx=3ycos2y[12y*sin2y [ x)dy, y(16) = TT.
11. Pemuth ypaBHEHUs

l.y=x.yd 0 Inyl; 2. x[(yI)? O1) =2yl 3. y =xyid O(yED~

JuddepeHnnanbHbie ypaBHeHHs BbICIINX MOPS/IKOB

1. Pemmth ypaBHEHHUS, HOHU3UB UX MOPSAIOK

1LyIdd . 2xpd =0; 2. (y 01 pIdd =2(yI)*
3. IO . 3yEyIdd =0, 4. yIO =2x(yId), y(2) =2, yIlI(2) =0.5.

1. Haiitu oOmiee pemeHne ypaBHEHUS
IyEE02yE.4y=0;2. yEId .6y .9y=0; 3. yEIII.4y=0.

2. Pemwuts 3anauy Komm
L3y O02yE 08y=0,y(1)=1, yEI(1) T

=2: I mX
2.
IO .
y=0,y )=2,y( )=1L
4 4
3. Haiitu oO1miee pemeHne ypaBHEHUS
2 yEE . yId
Oy
=/ (),

€CJI

1. f(x)=3x*11; 2. f(x)=3e™;, 3. f(x)=2sinx; 4. f(x)= e cos 2x.

4. Hawntu peuenue 3agauu Komm
P a ™k 7 T

Y™y )=2,y( )=

b

4 42 4 4 2

Meroaamu Jlarpanxka u
Korm.

5. Haiitu oOuiee peieHue

1. yIQEIET . SyIAEL . 7 yId . 3y = (16x . 20)e5; 2.9 0y =5(x . 2)%

3. (4x 3y . (4x . 3)yId —16y=0; 4. Xy 0 3xpEL . 3y =-hx.



Cucrembl 1 pepeHUATBLHBIX YPABHEHU



1. HaiiTu peuieHus JINHEWHBIX CUCTEM



n ™ x=-8x.4y x=6x.5 x(0)=0
A\ 4 :1'

YE3x 4y - 2 PyEx.2y 5 w0)
=x=5x-2y =x=6x.4y.2¢
Ny=2x.y . A y=0x.10y-1

71N 71N

2. Pemuth cucremy auddepeHmaisHbIX ypaBHeHUH MeTo10M Jlarpamka
xidd=—4x .y,

-

\l7 ym: 1
Lbx . l.e

y.

71N

3. PewmuTs pa3sHbIMU METOAAMH (MIM METOAOM UCKIHOYEHUH, WIIM METOI0M Diliiepa,
WM MaTPHUYHBIM METOJIOM) JIBE CUCTEMBI JU(PepeHIINaIbHBIX YPaBHEHUN x '= Ax ,

rae
231 014 A=1, 20 104 A=-2
) A="22 17,A=3 2 4=% 040 A==
4
Ba 2 ®Ba 2
e 1 4 ®o% 1 2
12 12

3amnucarhb MaTpuaHT K&)I(I[Oﬁ CUCTEMBI U HaWTH UX (i)YHI[aMeHTaJ'II)HI)Ie CHCTEMBbI
PELLECHUN.

4. Pemmtb cuctemy nudQepeHnnanbHbIX YpaBHEHHN

IO O IO I . x O 3y =0, 4 yIIHO ) 2x[THT

I xE [12x. 5y =0.

Oopa3ybt KOHMPOALHBIX 3A0AHUTL

KonTtposbHasi pabora mo teme
«/In¢pdepeHuuaibHbIe yPABHEHHS IIEPBOI0 NMOPSAAKA

Bapuant Ne 1

L OHpeI{eJ’II/ITB THUII ¥ HAUTH O6H_II/IC peICHUSA JAaHHBIX ypaBHeHI/II\/'II

1. (y.ylnx)dx—(x—xy)dy @ 0.






2

X X
. (xyz' Ydx . (R y[1)dy @ 0.






I1. HajiTn yacTHbIE pelieHust

1. -y

Oxtgéyl‘

ke —
®x -

) y(1) @ 1.

2. Jdx @ 2y—xe)dy, (1) e

1.OnpeneauTs THII M HAWNTH 001He pelIeHUsI JaHHbIX YPABHECHMIA:

1.y" @ yI1 . x.

e
2.y 02y .y &

KonTtpoJsbHnasi pabora no reme

«In¢pdepeHunaibHbie YypaBHEHHS BBICIIUX OPAIKOB)

X

X

IL. Pemiuthb 3agauy Kommu:

Bapuant Nel

2 .

1.y . (yI1)2 @ 0. (1) @1, (1) ®1.
2. y' 1yl @ ellx.2x. y(0) ® 1, yII1(0) ® 1.

Oo0pa3en 3K3aMeHAIIHOHHOTO OMJIeTa

buaer 1
JuddepeHuuanbHbIe YpaBHEHUSA

1. Ompenenenue u croco0 pemenus nudhepeHImaIb-HOr0 ypaBHeHus bepHy .
2. Cucrembl IMHEHHBIX OJTHOPOJIHBIX U HEOJHOPOIHBIX TU(PEepeHINATbHBIX YPaBHCHUN
C TIOCTOSTHHBIMU KOd(hpHUITMEeHTaMU.

3. Haiitu o6mee pemenue ypasaenns x° yIIl — cos 2y @ 1.

4. Ilo Buay npaBoi 4acTU M KOPHSIM XapaKTEPUCTUUECKOTO YPABHEHMS 3aIMCATh

YACTHOE pelleHHe ypaBHeHus ) .y @ 4x cos X.

5. Halitu yacTHOE pelIeHre YpaBHEHUS yE] Q/j yinx, y.e. @1,

I(onmpom; 0C60€HUA Komnemeuuuﬁ

1\

Bup xonTpons

KonTponupyemsie paziensl

Kommnerenmumn,

KOMITIOHCHTEI KOTOPBI




KOHTPOJIUPYIOTCS

1 AyautopHast Paznen 1-Pa3znen 3 B 3-m cemectpe VK-1, OIIK-1, IIK-3
KOHTp.paboTa(rpoB

€pKa M OIICHKA)

2 TectupoBanue. Paznen 1-Paznen 3 B 3-M cemecTpe VYK-1, OIIK-1, IIK-3
IToaroroska k
TECTUPOBAHUIO(OL1e

HKa pe3yJIbTaToB)

3 Camocrositenbioe | Paznmen 1-Pazgen 3 B 3-m cemectpe VK-1, OIIK-1, TIK-3
peleHue
MPAKTHYCCKUX
3aJaHnuN

(ayauropHast)

4 TeopeTtnueckuii Paznen 1-Paznen 3 B 3-m cemectpe VYK-1, OIIK-1, IIK-3

TECT

5 DK3aMeH BO VK-1, OIIK-1, TIK-3

TPEThEM CEMECTPE Pazpgen 1- Paznen 3

7. YuyeOHO-MeTOAMYECKOE U MATEPHATbHO-TEXHHYECKOe olecreYeHne IUCHUIITHHbI
(monyas) nuddepeHunanbHble ypaBHEHHUS
[lepeyeHh OCHOBHOM W JOTOTHUTEIBHOW YUEOHON TUTEpaTyphl, HEOOXOAUMON JIJISI OCBOCHHS

JUCHUTUTHHBL (MOAyst) auddepeHnnanbabie ypaBHEHHUS.

K ocHoBHOIi (00s13aTeNbHOI) TUTEpaType OTHOCATCS Y4eOHUKHU, yueOHbIe MOocoOusi, yueOHO-
METOAMYECKasl JIMTepaTypa U MOHOrpaduu, U3y4yeHHe KOTOPBIX SBISETCS 00sA3aTeNbHBIM JUIs
OBJIQJICHUSl 3HAaHUSAMU B TIOJHOM O0bEME MO JUCIUIIMHE B COOTBETCTBUH C JaHHOM
nporpamMoii. K oOCHOBHOH, mpexnae Bcero, OTHOCHTCS JHTeparypa, uMmemomas rpud
MunuctepcTBa oOpa3oBanusi U Hayku Poccuiickoit ®@enepauuu win Y4ueOHO-METOIMUYECKOTO
00BbeIMHEeHNS, PEKOMEHIYIOINX H3JaHUE K MCIIOIB30BaHMIO B yuyeOHOM mporecce. B crucke
OCHOBHOH JIUTEPATyphl yKa3bIBaeTCsi HE 0ojiee MATH UCTOUHUKOB, UMEIOUIMXCS B JI0CTATOYHOM
KosmyecTBe B (ponne 6mbanoTexu. Ecnu noctynHa snekTpoHHast Bepcusi yueOHUKOB, Y4eOHBIX
nocoOuit u T.1., CIEAYeT YKa3aTh A HUX PEKUM JIOCTYyIA.

K nomonHuTensHOW OTHOCUTCA JUTEpaTypa, peKoMeHayemas OakajaBpaM, MarucTpam Juis
CaMOCTOSITEJIBHOTO N3Y4EHUS TP BBIOJHEHUH KypCOBOT0O MpoeKTa (padoThl), yueOHOM Hay4yHO-
UCCIIEIOBATENIbCKOW paldoThl, MpH HamucaHuu pedeparoB, IIsl MOATOTOBKM K CEMHHApam,
NPaKTUYECKUM 3aHATHUAM, JaOOpaTOPHBIM paboTaM M JAPYTrUM yUeOHBIM 3aHATHAM, a TakxkKe s
yIayOJIeHUs! U PacIIMPEeHUs 3HAaHUH 10 JaHHOM JUCLUIUINHE.



Bce WCTOYHMKM B OCHOBHOM UM JONOJHUTEIBHOM JIMTEpaType MJarTCs C IOJHBIMU

6I/I6J'II/IOFpa(1)I/I‘-ICCKI/IMI/I OIMMCaHHUAMHU B COOTBCTCTBHUHU C pOCCHﬁCKHM nin 3anaaHbIM

cTa”aapTamu opopMIICHUSI.

Jist MarucTpaTypsl 00s3aTeNIbHO HAJIMUKE JIUTEPATYPhl HA AHTJIMICKOM SI3bIKE.

7.1. Y4eOnas quteparypa:
OcHoBHas JuTEpaTypa:

1.

2.
3.

9]

Mameees H.M. MeTtoapl HWHTETPUPOBAHUS OOBIKHOBEHHBIX JH(depeHInaIbHbIX
ypaBHeHUH. - M. Boicias mkosna, 1962.

Cmenanos B.B. Kypc nuddepennuanpapix ypaHenuid. - M. TUTTIL, 1952.

Invceonvy JI1.9J. [lnddepeHimanbabie ypaBHEHUS U BapHAIIMOHHOE UCYHUCIICHHE. — M.
YPCC, 1998.

Tloumpseun JI.C. OObIkHOBeHHBIE AU depeHnnansabie ypaBHeHus. — M.: Hayka, 1983.
Ilemposckuii M.I'. Jlexuuu 1o Teoprn 0OBIKHOBEHHBIX JU(PepeHIIaTbHbIX
ypaBHeHui. — M.: 3a-Bo MI'Y, 1984.

Tuxonos A.H., Bacunvesa A.b., Ceewnuxos A.I". [lnddepeHnmansaple ypaBHEHUS. —
M.: ®uzmatiut, 2002.

Azagponos C.A., I'epman A.J]., Mypamosa T.B. Jluddepennmanbapie ypaBHCHUS. —

M.: MI'TY, 2004.

JlonoJiHUTEIbHAS JTUTEPaTypa

[S—

5.

6.

Kysneyos JI.A. CoopHuK 3aganuii o Beiciield marematrke. — M.: B.I11., 1994.

Qununnog A.®. CoopHuK 3a1a4 110 nuddepeHunansueiM ypasaeHusm. — M.: PXJ1. - 2000.
Kpacnos M.JI. O6bikHOBeHHBIC au(QepeHIInanbable ypaBHeHHS (YUeOHOE Mmocodue). —
M.: B.III., 1983. — 127.

Bacunvesa A.b., Meoseoes I'.H., Tuxonoe H.A., Ypazeunvouna T.A. {uddepennunanbupie
U MHTErpaJibHble YpaBHEHHUs, BapUAIlMOHHOE MCUYHMCICHHE B pUMepax U 3afadax. — M.:
duzmatiut, 2003.

Mameeee H.M.COOpHUK 3a7]au U YIPaXHEHUH 10 OOBIKHOBEHHBIM AU (depeHInanbHbIM
ypaBHeHUsM. — MH.: Briciias mkona, 1987.

Hanxo ILE., Ilonos A.I'., Koxcesnuxkosa T.A. Bpicuias mMareMaTuka B YHPa)KHEHUSX U
3amadax. — M.: Beicmas mkoira, 1980.

7.2. UHTEpHET-pecypcehl

1.
2.

®denepanpHblil moptan http//edu.ru
DnekTpoHHble KaTanoru Hayunoi 6ubmmoteku 'Y http//elib.dgu.ru

7.3. IlporpamMHoOe ob0ecrieueHue:

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

7.4. MarepuajibHO-TEXHHYECKOe oOecreueHue

B

opraHnu3anun y‘IGGHOFO mnmponecca HGO6XO,Z[I/IMBIMI/I SABIIAKOTCS CpeacTBa,

oOecIeunBaronIfe ayIMOBU3YyalIbHOE BOCIPHUATHE y4eOHOTO MaTepHuana ( CreluaaTn3upoOBaHHOE
J€MOHCTPAIIMOHHOE 000pyI0BaHHE):

1. Jlocka u mMen (v 6oJiee COBpEMEHHBIC aHAJIOTHH )

2. KOMITBIOTEPHBIE U MYJIbTUMEINNHBIE TEXHOJIOTUU
3.MUKpPO(GOH U COOTBETCTBYIOIIME YCTAaHOBKM (A7isi pabOThl B OONBIIMX AYAUTOPHUSIX C
MHOT'OYHCJIEHHBIMU TPYIIIIaMU CTYJEHTOB)



Pa6ouast nporpamma aucuumuinabl duddepeHunanbHbie

ABHCHUSA
yp CcoC

TaBJeHa B cooTBeTcTBUHU ¢ Tpeboanuamu ®I'OC BO no

HanpasyeHuto noarorosku 01.03.01

Martematuka (ypoBeHb BbICIIEro 00pa3oBaHUs OakajlaBpHar ), YTBEP>KICHHOIO
[Tpuxazom MunncrepctBa oOpazosanus u Hayku PO ot 10 saBaps 2018 r. N 8 "O06
YTBEPXKICHUH (heIepalIbHOTO TOCYIapPCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTa BHICIIETO
o0pazoBaHus - OakanaBpuar 1Mo HampasieHuto moarotoBku 01.03.01 MartemaTuka" .

[TporpammMy coctaBuiI:

[Tpodeccop, 3aB. kadhenpoit «KMaTreMaTnueckuii aHanmu3», K.¢.-mM.H. Tankues 1.A

[Tporpamma omoOpena Ha 3acenannu kadenpel «MareMaTHuecKuit

ananu3» IIpotokon Ne 8 ot «27» anpens 2026w

HporpaMMa oz[o6peHa y‘le6HO—MeTOI[I/I‘IeCKI/IM COBCTOM q)HBHKO-MaTeMaTI/I‘ICCKOFO

(dakynpTera mpoTokoa Ne 6 ot «28» ampens 2026 T.



[Ipunoxenune Nel

1. Ilepeyens KoMIeTeHHMH, € YKa3aHHEeM JTamnoB HX (OPMHPOBAHHSI B IpoLecce
0CBOEHHs 00Pa30BaTEILHOM IPOrPaAMMBI.
I[Ipu ocBoeHMHM JUCHMIUIMHBI (MOIYJs) KOMIIETEHIIMM, 3aKpelUIeHHble 3a HeH,

peanu3yroTcs MO TeMaM (paszenaM) JUCHUIUIMHBI (MOAYJs), B OIpPEIENIEHHON CTeNeHU
(TOJIHOCTBIO WJIM B OTOBOPEHHOM YacTH) M Ha OIIPEICIIEHHOM 3Tarie

Tabmumal.

[lepeyeHb KoMmeTeHINI ¢ YKa3aHHEM ITanoB UX (POPMUPOBAHHUS B Mpolecce
0CBOEHHSI 00pa30BaTeILHOI MPOrpaMMblI

KOZ[ HaumenoBanue I/IHIII/IKaTOp JOCTHXKCHHA B pe3yjibTaTe OCBOCHUA
KOMIICTCH KOMIICTCHII M KOMIICTCHII U JHUCIHHUIIINHBI 06y11a10m1/11710$[
o JOJIKECH:




VK-1

YK-1. Cnocoben
OCYILECTBIIATH TIOUCK,
KPUTUYECKUN aHAIIN3
nH(pOpMaIIHH,
IPUMEHSTh
CUCTEMHBIN MOJXO0
JUTSL PEeLICHHUS
MOCTaBJICHHBIX 33724

VK 1.1: Ananusupyer
3azauy, BbIIETss ee 0a30BbIe
COCTABJISIIOIIINE;

VK 1.2:0mnpenenser,
HHTEPIIPETHPYET U PAHKUPYET
uHpOpMaIIHIO, TPeOYEeMYIO IS
pEeLIeHHS TOCTaBICHHOU
3a]1auu;

VK 1.3:OcytiecTBisieT moucK
uHGbOpMAIIUH AJIS PEeIICHUS
IIOCTaBJICHHOW 3aa4H 10
pa3IMYHBIM TUIIAM 3allPOCOB
VK1.4: I1pu o6paboTke
uH(bOpMaIUU OTINYAET
(bakKThl OT MHEHHUI,
MHTEPIIPETAIUi, OLIEHOK,
dbopmynupyer COOCTBEHHBIE
MHEHUS U CYKJICHUS,
apTYMEHTHPYET CBOU BBIBOIBI
Y TOYKY 3pEHUSI.

VK 1.5.: PaccmatpuBaer u
mpeiaraeT BO3MOXKHBIE
BapHAHTHI PEIICHHUS
MOCTaBIICHHOMW 3a/1a4H,
OLICHWBAsI UX JIOCTOMHCTBA

Y HEJIOCTaTKH

3HATh:

enu u 3a1a4n HAyIHBIX
HUCCIIEIOBAHUN 11O
HAarpaBJICHUIO
JeITEeJIbHOCTH, 0a30BEIE
HPUHIMIIBI U METOABI UX
OpTaHu3aIH; OCHOBHBIC
UCTOYHUKU HAYYHOM
nH(popMaluu U TpedOBaHUS
K IIPE/ICTaBICHUIO
UHGOPMAIIMOHHBIX
MaTepHajoB; COCOOBI
OTIpEeJICTICHUS] BUIOB U
THUIOB NMPO(}HeCCHOHATBHBIX
3aja4, CTPYKTypUPOBaHHE
3a7a4 pa3IUUHBIX TPYIIT;
(bOpMYITUPOBKH U3BECTHBIX
YTBEP)KIACHUM, CICICTBUN U3
HUX

YMers:

CocTaBisTh 001U TIIaH
paboTHI IO 3aJ]aHHON TeMe,
npeiaratb METO/Ibl U
crocoObI 00paboTKH
pe3yabTaToB, IPOBOIUTH
UCCJIEIOBAHMUSI 110
COIIACOBaHHOMY C
PYKOBOJUTEINEM IUIaHY,
NPEACTaBIIATH MOTyYCHHbIE
pe3yNnbTaThl, BHIOUPATh
HanOosee 3 PeKTUBHBIC
METO/IbI PELICHNS] OCHOBHBIX
THUIIOB 337134,
BCTpEUAIOIIUXCS B
MaTeMaTHKe.




OIIK-1

CriocoOeH pUMeHSTh
(byHIaMeHTaNIbHbIE
3HAHUSI, TIOTYYCHHBIC
B 00J1acTH
MaTeMaTHYECKUX U
(MJI1) €CTECTBEHHBIX
HayK, ¥ HCIIOJIb30BaTh
uX B
npodeccHoHaTbHOM
JeSATEIIEHOCTH

3HaeT: MeToanl

HCCIe0BaHMs, TPUMEHSIEMBIC

B MAaT€MaTUYECKOM aHaJU3e,
KOMILIEKCHOM U
(yHKIIMOHATIFHOM aHaNu3e,
anredpe, aHATUTHYECKON
T€OMETPUHU U TOTOJIOTUH,
maddepeHmatbHbIX
YPAaBHEHUSIX, TUCKPETHOU
MaTeMaTUKe 1

MaTeMaTU4eCKO! JIOTHK,
TEOPHUH BEPOSATHOCTEN,
MaTEeMaTHUYECKOW CTaTUCTUKE U
CIIy4alHBIX IIpolieccax,
YUCJIEHHBIX METO/IaX,
TEOPETUYECKON MEXAHUKE.
VYmeer: [TyOaudHO 10Ka3bIBAThH
1 OOBSICHSTH
(dyHIaMeHTaNbHbIE Pe3yIbTaThl,
COOTBETCTBYIOILIUX pa3enam
MareMaTtuku Brageert:
Hasbikamu ctpororo
JI0Ka3aTesIbCTBAa YTBEPKIACHUH B
00JIaCTH MaTEMaTUIECKOTO
aHaJIM3a KOMILJIEKCHOIO U
(YHKIIMOHATBFHOTO aHaJIH3a,
anreOpsl , aHATUTUIECKON
TEOMETPHH ,
mddepenanbHOM reoMeTprn
Y TOTIOJIOTHH,
mddepeHmatbHbIX
YPaBHEHUU, JUCKPETHOMN
MAaTeMaTHKU U MaTEMaTHIECKOMN
JIOTUKH, TEOPUH BEPOSATHOCTEH,
MaTeMaTHUYECKOW CTaTUCTUKHU
CIIy4alHBIX ITPOLIECCOB,
YUCJIEHHBIX METOJIOB,
TEOPETHUUYECKOU MEXaHUKHU

Bnanerts:
CHUCTEMAaTHYECKUMHU
3HAHUSMH T10 HAMIPABJICHUIO
JIESITEIIbHOCTH;
yTyOJI€HHBIM 3HAHUSIMU 110
BBIOPAHHOM HANPABJICHHOCTU
MOJITOTOBKH, 0a30BBIMU
HABBIKAMU MPOBEICHUS
HAYYHO-HCCIIEeIOBATEIbCKIX
paboT 1o npeasIoKeHHOU
TEMe.

1IK-3

CrniocoGHOCTD
CTPOroro
JI0Ka3aTelIbCTBA
YTBEPXKACHUS,
chopMyTUpOBATH
pe3yJIbTar, yBUIAETh
CIICACTBUA
HOJTyYSHHOTO
pe3yJiibTaTa

3HaeT yTBEPKACHHUS,
HAXOJSIINUECS B IIHPOKOM
Jiarnasone, Tpeoyroiue
OpUTHHAIILHOCTH aHAJIN3A.
YMeeT nonb30BaThCA
OTpabOTaHHBIMU U
MaJION3BECTHBIMU
METOJIaMH aHaJIN3a.
Bnaneer metonukamu
JIOKa3aTeJIbCTB,
TpeOYIOMMUMHI aOCTPAKTHOTO
MBILUICHUS U
KOMIUIEKCHOTO MOIX0a




2. Onucanue nmokasareJjeii u KPUTEPUEB OLICHUBAHUA KOMIIeTeHIINii Ha

PA3JIUYHBIX 3Tanax ux (l)OpMPIpOBaHI/Iﬂ, OIIUCAaHME IIKAJ OIICHUBAHUA

Tabnuua 2.
ConocrapiieHre MKAJ OLleHUBAHUS
4-6ammbHast | OTAMYHO Xoporo VY nosnersoputenbHo | HeynonerBoputensHO
IKana (moBbIIeHHBIN | (0a30BBI (moporoBsIit (YpoBeHb He
(YypoBeHBD YPOBEHb) YPOBEHb) YPOBEHb) copMupoBaH)
OCBOCHH)
100- 91-100 81-90 61-80 0-60
GannbHas
wKana
BuHapHas 3auTeHo He 3audreno
WwKana
Tabnuua 3.

OIIeHI/IBaHI/Ie 0TBE€TA Ha BOIIPOCHI IO TeMaM JIJIfl YCTHOI'O OIpoca

4-6anpHas nikaina (ypoBeHb
OCBOCHHS)

Tloka3zarenu

Kpurepun

OT1an4HO (OBBIIIICHHBIN
YPOBEHbD)

Xoporto (0a30BbIl YPOBEHB)

- [TosniHOTA M3NM0)KEHUA
TEOPETHUECKOTO MaTepuaa;
- [IpaBunbHOCTE W/HIH
apryMEHTHPOBAHHOCTh
W3JI0KEHUS
(mocnenoBaTeNbHOCTh
NeNCTBU);

- CaMOCTOSITENBHOCTh
OTBETA;

- KynesTypa peun.

CryaeHToM J1aH MOJHBIN, B
JIOTUYECKOU
MOCJIE/IOBATEIILHOCTH
pa3BepHYTHII OTBET Ha
MOCTaBJIEHHBIN BOIIPOC, TIE
OH MPOJIEMOHCTPUPOBAIT
3HAHUS PEIMETa B MOJTHOM
o0beMe yueOHOM
MIPOrPaMMBbI, TOCTATOYHO
rI1yOOKO OCMBICIHBAET
JTUCIHUILTUHY, IPUBOIUT
COOCTBEHHBIE IPUMEPHI T10
poOieMaTrKe
MOCTaBJIEHHOTO BOMpoca

CrynieHTOM JaH
pa3BEpHYTHII OTBET Ha
MOCTaBJIEHHBII BOIPOC,
MIPUBOAUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
cBOOOIHOE BIIaIcCHUE
MOHOJIOTUYECKOU PEUbIo,
JIOTHYHOCTD U
MOCIEA0BATEILHOCTD
otBeTa. OIHAKO
JTOTTYCKAaeTCsl HETOUHOCTH B
OTBETE.




Y 10BIETBOPUTENBHO CTyneHTOM J1aH OTBET,
(MOpOroBbIN YPOBEHB) CBUJICTEILCTBYIOIINN B
OCHOBHOM O 3HAaHUU
MPOLECCOB U3y4aeMOu
JUCIUILIAHBI,
OTJINYAOLIHAICS
HEeJ0CTAaTOYHOU IITyOUHOH U
MTOJIHOTOM PACKPBITHS TEMBI,
3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEJI0CTaTOYHBIM YMEHHUEM
JaBaTh apTYMEHTHPOBAHHBIE
OTBETHI U IPUBOJIUTH
MIPUMEPBI, HEAOCTATOYHO
CBOOOHBIM BJIaJICHHEM
MOHOJIOTUYECKON PEYbIO,
JIOTUYHOCTBIO U
MOCJIEI0BATEIHLHOCTHIO
OTBETA.

HeynosnerBopurensHo CTyaeHTOM J1aH OTBET,
(YpoBeHb HE c(HOPMHPOBAH) KOTOPBIHA COACPIKUT PSIT
CEpbE3HBIX HETOYHOCTEH,
00HaPyKUBAIOIITHHA
HE3HaHHE TPOLIECCOB
M3y4aeMOi IpeIMETHON
00J1aCcTH, OTIUYAOLIUICS
HETITYOOKHM PaCKphITHEM
TEMBbI, HC3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUH,
HEYMEHHEM JaBaTh
apryMEHTHPOBAaHHBIC
OTBETHI, CIIA0BIM BIIAJICHHEM
MOHOJIOTHYECKON PEYbIo,
OTCYTCTBUEM JIOTHYHOCTH H
MOCJIeI0BATEIbHOCTH.
CryneHT He criocoOeH
OTBETUTH Ha BOTIPOCHI JaXKe
MIPU TOTIOJTHUTETBHBIX
HABOJISIIUX BOIMPOCAX
MIPEeTIo1aBaTes.

Tabmmia 4.

OuneHuBaHue NOArOTOBKM pedepaTon

4-6amnpHas mikana (ypoenb | Iloxasarenn Kputepun
OCBOCHHUS)




OTtnryHO (TIOBBIIIEHHBIN - [lonHoTa M3NOXKEHUS BbINOMHEHbI BCe TpeboBaHns

YPOBEHB) TEOPETUYECKOTO MaTepruaiia; | K HannucaHuio u sauimrte
- [TpaBUIBHOCTD W/WIN pedepata: obosHayeHa
APTYMEHTHPOBAHHOCT npobrnema n o6ocHoBaHa eé
30K CHIIS aKTyanbHOCTb, CAenaH
KpaTKui aHanm3 pasnmnyHbIX
(TmocnmenoBaTeIbHOCTh
- . TOYEK 3peHns Ha
NeHCTBHH); paccMaTpuBaemyo
- CaMOCTOSATENILHOCTD NPOBRemMy 1 AOMMYHO
OTBCTA, n3noxeHa cobcTBeHHas
- Kynbrypa peun. nos3uums,
chopMynNUpoBaHsbI

BbIBOAbI, TEMA packpbIiTa
MOSTHOCTLHO, BblAEP>KaH
06BbEM, cobntoaeHbl
TpeboBaHus K

BHELUHEMY O0GOOPMIIEHNIO,
OaHbl NpaBWiibHbIE OTBETHI Ha
OOMNONHUTENbHbIE BONPOCHI

Xoporto (0a30BbIi yPOBEHB) OCHOBHble TpeboBaHus K
pedepaty 1 ero 3awute
BbIMOSTHEHbI, HO NPY 3TOM
JonyLieHbl Heao4éTsl. B
4YaCTHOCTU, UMEITCS
HETOYHOCTU B U3NOXEHUN
maTepuana; oTcyTcTByeT
nornyeckas
nocrnegoBaTenbHOCTb B
CY)XOEHUSIX; HE BblOAEPXKaH
00LEM pedbepata; nmetoTcs
ynyLweH1s B 0pOpMIeHnn; Ha
AONONMHUTENbHbIE BONPOCHI
npwv 3awmTe AaHbl HEMOHbIE

OTBETbI
VY 10BNIETBOPUTEITLHO MMEIOTCA CYLLECTBEHHbIE
(moporoBelil ypOBEHb) OTCTyNrneHusi oT TpeboBaHui

K pedepupoBaHuio. B
4YaCTHOCTU: Tema OCBeLLeHa
n1wb

YaCTUYHO; AONYLLEHbI
dhakTnyeckmne owmnodkun B
cogepxaHuu pedeparta
UnNu Npu oTBETE Ha
OOMOMNHUTENbHbBIE BOMPOCHI;
BO BpeMs 3aLUuThl
OTCYTCTBYET BbIBO[,

HeynosnerBopurensHo Tema pedepaTa He
(ypoBeHb He C(hOpMUPOBaH) packpbITa, 0bHapyxvBaeTcs
CyLLEeCTBEHHOE

HENoOHMMaHwne I'IpO6J'IeMbI

Tab6muma 5.

OneHnBaHue 0TBETA HA 3a4UeTe



«3a4TeHo»

4-GannpHas 1IKajIa IToka3arenn Kpurepun

(YpoBeHBb OCBOEHHUS)

OTiuHO (TTOBBIIEHHBIH - [ToniHOTA M3MOXKEHUSA BbINOSTHEHbI
BCE

YPOBEHbB)

Xoporto (6a30BbIit
YPOBEHbB)

Y 10BJIETBOPUTEIIBHO
(MOporoBbIl YpPOBEHB)

TEOPETUYECKOT0 MaTepuaa;

- [IpaBunbHOCTH W/MITH
apryMEHTUPOBAaHHOCTb
W3JI0KEHUS
(moce10BaTeNbHOCTD
JIeHCTBUH);

- CaMOCTOSTEBHOCTh OTBETA;
- KynbTypa peun.

TpeboBaHus K
HanMcaHuWIo 1 3awmTe
pedepata: 0603Ha4eHa
npobnema un
obocHoBaHa eé
aKTyanbHOCTb, caenaH
KpaTKun aHanua
pas3nnyHbIX TOYEK
3peHnst Ha
paccmMaTpuBaeMyto
npo6riemy 1 NOrMyHo
n3noxeHa cobCcTBeHHas
nosnuus,
cchopmynupoBaHb!
BbIBOAbI, TEMA
packpbiTa

NOMHOCTbIO, BblaepKaH
0b6BbEM, cobnoaeHbl
TpeboBaHus K
BHELLUHEMY
0dopMIEHNIO, AaHbl
npaBusbHbIE OTBETHI HA
AOMOSTHUTENbHbIE
BOMNPOCH!

OCHOBHble TpeboBaHMs K
pecepaTy 1 ero 3awmrte
BbIMNOSIHEHbI, HO NP
9TOM AOnyLeHbI
HepoYeThl. B yacTHoCTH,
UMEKTCA HETOYHOCTU B
N3NoXeHnn matepuana,
OTCYTCTBYET Jlornyeckas
nocrneaoBaTenbHOCTb B
CYXOEHUSAX; He
BblAep>KaH OObEM
pedeparta; umeroTcs
ynyLeHus B
odhopMIeHnu; Ha
OOMOSTHUTENbHbIE
BOMPOCHI Npu 3aLumTe
AaHbl HEMOMHbIE OTBETHI

nmetoTcs
CyLLECTBEHHbIE
OTCTYNIEeHNs OT
TpeboBaHui K
pedepvpoBaHuio. B
YacTHOCTU: Tema
OCBelleHa NuLb




4YaCTMYHO; AOMYLLEHbI
dakTnyeckmne owmnodku
B COAEPKaHNM
pedepaTa

Unn nNpu oTBETE Ha
OOMOSTHUTENbHbIE

BOMPOCHI; BO BPEMS
3alUMTbl OTCYTCTBYET
BbIBOA

«He 3ayteHO»

HeynosneTBopuTeabHO Tema pecpepaTta He
(ypoBeHb HE packpbITa,
copmupoBan) obHapyxuBaeTcs
CyLLleCTBEHHOE
HenoHVMaHve
npobnemsl

3. TunoBbie KOHTPOJIbHbIE 3aJaHUSI, HEOOXOAUMBbIE /IJIs1 OLEHKH 3HAHUI, YMEHUH,

HABBIKOB M (MJIM) ONBITA /AeATEJbHOCTH, XAPaKTEePH3YIOIIMX JTanbl (POpMUPOBAHUSA
KOMIIeTEHIIUIi B Mpolecce OCBOEHHSI OCHOBHOI mnpodeccuoHabHOIl 00pa3oBaTeJbHOI
NPOrpamMMbI

OO0pa3ubl HHAMBUAYAJBHBIX 32JaHUI
KonTpoabHbIe M MHANBUAYAJIbHBIC 321aHUA
JAudpepeHnuaibHble ypaBHEHUS NEPBOro MOPSAKa

1. C noMoIpo N30KIMH U300pa3UTh CXEMaTHYECKH PEIlIeHNE YPaBHEHUS

200 .y =x.2.
2. Pemmtb ypaBHeHUs, TP HEOOXOIUMOCTH CBEAS UX K YPAaBHEHHSM C
Ppa3AeTSAIONIMMUCS TTIePEMEHHBIMU

vl
1. (. 2x)ydy = xdx; 2. dy= Y dx; 3. = Xxcos2y;
100 x2 v

4. yIx’e’ =e 7, y(1)=0; 5. 2(x. y)dy . (3x .3y [11)dx =0, y(0) = 2.

3. Pemmrthb OJHOPOAHBIE YPABHEHHS
1. yd-y*=2x% 2. xEd=y(Iny-Inx); 3. xydy [l ydx = (x . y)* e "dx;

x.2y-3
4. yIi = d

5 5.(y7 1 3x%)dy . 2xydx =0, y(0) = 1. 4x
Hy[3

4. PemuTh ypaBHEHUS, P HEOOXOAUMOCTH CBEJIS UX K TMHEHHBIM

2
LyId . 2xp=xe™; 2. 2ydx.(y* 06x)dy=0; 3.xyll=y.xcosx;



2 Iy, = 3 =15 YV 2
4. (x> D)y Dxy=x [x°, »(2)=1,5; I 2xy =2 sinx, (0)= 1.

5.

5. Pemuth ypaBHeHue bepHymim
Lyd=xy-xy; 2. xp.2y=xy;, 3.2y .y)=»"Inx, p(1)=2.

6. Pemmth ypaBHEeHUE B NMOJHBIX TU(depeHuanax



L (y.

2 3 3.y 2 . xy. 2y’
dx.(x.___)dy=0; 2. dx = dy.

2 2 2 3

X Y Y Y

7. Haiitu uHTErpUpYyIOMMHA MHOXHUTENb U 00IIIee pelIeHre YpaBHEHUS
(*.y* . 2x)dx . 2 ydy = 0.

8. OnpenenuTh THN YPAaBHEHHS M YKa3aTh CIIOCOO €ro PeIIeHus:
Lxyld —xe”=2; 2. xydx.(x.1)dy=0, 3.xp.30°=2y;
4. dy. By e*)dx=0; 5. (x*.y")dx.2xydy=0.

9. HaiiTu obmiee 1 ocoboe (eci OHO CYIIECTBYET) pelleH!sT ypaBHEHUN
1. (0. x)dx. () OXy)dy =0, 2.xpId.y=3% 3. (y* [3x*)dy. 2xydx =0,

i 2 2 2

4y = (L.nyOInx); xe dx.(x ye . y)dy=0.

5.
X
10. Permmuts 31 a4y
KOIJ.H/I 2 m -2 —2x2
I 2x 2x
1.y Y= 0= 5 2.3y . 2xp=2xy e ,y0)=1;
1.x% 1. x? 3

3. ydx=Bycos2y[12y*sin2y [l x)dy, y(16) = &.

1. Pemmits ypaBHEHUS
L y=x.yE0nyd; 2. x[(yE)* 01 =2y 3. y=xyE O(yED~

JAuddepennuanbHbie ypaBHeHHs] BbICIIMX NOPS/IKOB

1. Pemmnts ypaBHEHUs, TOHU3HUB UX MOPAIOK

1yIOd . 2xp =0; 2. (y 01y =2(yE;
3. yOEE . 3y =0; 4. yEH = 2x(yE, »(2) =2, yId(2) =0,5.

1. Haiitu oO1iee pereHne ypaBHeHUs
1. yId 01 2pI0 . 4y =0; 2. v . 6yI1 .9y =0; 3. y[I1 . 4y

2. Pemnts 3anauy Ko
13y 02y 08y =0, y(1)=1, ylEI(1) = 2;

2.
v .

3. Haiitu ol1ee perienue ypaBHEHUS

Il
S



=/,

4

=09 )=2.3( )=1.

=

4

il

ki



€CJIn



I. f(x) f(x)=3e™ 3. f(x)=2sinx; f(x)=e" cos2x.
=3x?
HK 4,

2.

4. Haiitu pemenne 3axaun Korm



1 1x & & 1
yIOI . , W)=2,y( )=,
4 42 4 4 2

MeTtosamu Jlarpanxka u
Kormm.

5. Haiitu oGmee pereHue

1.y . 5yIaEm . 7y . 3y = (16x . 20)e5; 2. y® Oy = 5(x . 2)%;

3. (4x . 3y . (4x . 3)yId -16y=0; 4. x* yIId 0 3xyId . 3y =—hx.

Cucremsl quddepeHnuaabHbIX YPABHEHHU

1. HaiiTu peueHns INHEWHBIX CUCTEM

)» x=-8x.4y > x=6x.5y x(0)=0

/'%/=/3xu4y : 2)/|%/=ux.2y > y(0)=1.
=x=5x-2y =x=6x.4y.2t

71N

2. Pemmts cucremy nuddepeHnnanbHbIX ypaBHeHHH MeToioM Jlarpamka
xid=—4x .y,

-

\l7z ym — 1
[Bx . 1. 62t ’

y.

71N

3. Pemmts pazHpIME MeTOAaMH (MM METOIOM UCKIIIOYCHUH, WM METOI0M Diepa,
WM MAaTPUYHBIM METO/IOM) JIB€ CUCTEMBI TU(PEepeHIINaTbHBIX YPaBHEHUN x'= Ax ,

e
3 1 lé +1=1, = 0 1 04 4=
02
1) A= ~ A= —
Ba !
525 Ba +2 3=2.
’;Wﬁ-’_z = _(Wﬁ_,_z
L |
4 2
® — ® _

3anucaTh MAaTPULAHT KaXIOW CHCTEMBl U HAWTH MX (DyHIaMEHTaJIbHbIC CHCTEMBI
peLIEHUN.

4. Pemuth cucteMy auddepeHImanbHbIX YpaBHEHUN

ha i1 § it QNI ¥ it § it QRS it Q4



13y =0, 4p[d [

2x3 0 xE -2x. 5y=0.



KonTtposbnas pa6ora no teme

«InddepenunanbHbie ypaBHEHHS MEPBOT0 MOPAIKA)

Bapuant Ne 1
I. OnpeneauTs T U HAWTH 001IIHE pPellleHNs JAHHBIX YPABHEHMIi:

1. (y.ylnx)dx—(x—xy)dy @ O.

2 2x2
2.y =X .
Y . X
o
1 2
X
2
2 x 2 X

@y . ddx.(xyl )dy 0.

» »

I1. HaiiTu yacTHbIe penienust

1. vil-ye éxtg,y(l) e 1.
Ba —
®x -

2. Zldx @ Qy—x)dy, ) @0
KonTposabHas paGora no reme

«/IuddepenuuanbHble ypaBHeHHs BbICIIUX MOPSIAKOB)

Bapuant Nel

I.Orlpe)]e.lme THI U HAWTH oﬁmue peaICcHUSA JaHHBIX ypaBHeHnifl:

1.yId e yId . x.
2.y[30 2
yid o€
.y X

II. Pemuuth 3agauy Kommu:

1.y (yED2 @ 0. (1) @1,y[I(1) @1.

2. yId Uyl @ e ™. 2x. 1(0) @1, yII(0) @ 1.
Oo0pa3zen 3K3aMeHAIMOHHOT0 OHUJIeTa

Buer 1
JAndpepenunanbHbie ypaBHeHUs



1. Omnpenenenue u croco0 pemuerus nupdepeHIanbHOro ypaBHeHus bepuymm.



2. Cucrembl IMHEHHBIX OJTHOPOJIHBIX U HEOJHOPOIHBIX TU(PepeHINaTbHBIX ypaBHEHUN
C TIOCTOSTHHBIMU KO3 UITEHTaMH.

3. Haiiti obmee pemenne ypasuenus x° Vil —cos2y @ 1.

4. I1o Buay mpaBoil 4aCTH M KOPHSIM XapaKTEPUCTUUECKOTO YPaBHEHUS 3aHCaTh
vacTHOe pemrenue ypasuenus Yl .y @ 4x cos x.

5. Haiitu vacTHOE pemenue ypapaenus )Ll Q\/j yinx, y.e. ®1.

IIpumepHasi TeMaTHKAa KyPCOBBIX padoT

1. Pa3HocTHBIE MeTOABI pemeHus TuddepeHINaTbHbIX YPaBHEHUIH

2. Pemenue cucreM auddepeHnraibHbIM ypaBHEHUH METOI0OM Alamca

3. YwucneHHbIE METOIBI MPU pelieHHH TudepeHINaIbHbIX yYpaBHeHU. UncieHnoe
nHTerpupoBanue. opmyia NpsMOyroabHUKOB.

Pemenue cucrem nuddepeHranbHbIX ypaBHEHHA METOA0M Ditnepa

Pacyer nosiera cHapsina

Pemenue cucrem nuddepeHnanbHbpIX ypaBHEHHH METOIO0M MPOTHO3a U KOPPEKIUU
Yucnennsle metoasl. [Ipubnuxennslie Boruncienus. ViHTepnoaupoBanue

¢yskuuid. [IppuMeneHne YiCIeHHbIX METOIOB.

Nons

Ilepeuens npumeprnvix 60npocoe u 3a0anuil 013 CAMOCMOAMENbHOU PAdOMblL:

1. Kakoe ypaBHEeHHE Ha3bIBaeTCsl OOBIKHOBEHHBIM AU epeHnanbHbIM ypaBHEHHEM ?
[opsanox nuddepenumanbHOro ypaBueHus. Yto Ha3bIBaIOT pelieHueM auddepeHnaibHOro
ypaBHeHUs?

2. Kakoe ypaBHEHNE Ha3bIBACTCsl yPAaBHEHUEM IIEPBOTO MOPSJIKA B YACTHBIX
pon3BoaHbIX? [IoHATHE OIHOrO NHTErpaa. JInHelHble U HEIMHENHBIE 3a1a4H.

3. 'eomeTprueckast HHTEpIIpETalys yPABHEHUS [IEPBOTO NOPAJIKA U €T0 PEIICHUS.
[Tone nanpaBnenuit, uaterpaibubie kpusbie O.J1.Y.?7

4. Kakoe ypaBHEHHE Ha3bIBACTCSl YPAaBHEHUEM C PA3ACIAIOIMMUCS TIEPEMEHHBIMU?
Merton pemienus quddepeHInanbHOr0 ypaBHEHH ¢ Pa3IeaiOIUMKICS IEpEMEHHbIMU?

5. Kakue ypaBHEHHs IEpBOTO MOPsAJIKA HA3bIBAIOTCS JTUHEUHBIMU? JIMHEHHBIE OJTHOPOIHBIC
1 HEOJHOPO/IHbIE ypaBHEHUA? MeToIbl UX pelieHus. Y paBHeHue bepHyium u ero
pereHue?

6. Kakoe auddepennunanbHoe ypaBHEHHE HA3bIBACTCA OJHOPOIHBIM YPAaBHEHUEM
nepBoro nopsaaka? MeTosl ero pemeHusl.

7. Yto Takoe noiHbIi quddepennman? YpaBHeHUs B MOMHBIX Tuddepennuanax? Mero sl
UX pEILCHUS.

8. Uto Takoe MareMaTudeckasi MoJiesb? DTarlbl IOCTPOSHHUS] MATEMAaTUYECKOW MOJIETN
nporecca wiu seieHus? [Ipumepsl mpoctedmmx Moeneit Ha 6a3e auddepeHnanbHbIX
ypaBHEHHUI NIEpBOro nopsiaka’?

9. Ilpocreiiine ypaBHEHHUS BBICIINX MTOPSIIKOB U UX PELIEHUS METOOM ITOHW)KEHHUS IopsaKa?

10. JIuneiinsie nuddepeHnnanbapie ypaBHEHUSI BTOPOTO MOpsiKka U ux pemeHus? Kakue
JVHEWHbIE YpaBHEHMsI Ha3bIBAIOTCS OAHOPOAHBIMU U HEOAHOPOAHBIMU? Teopema o



CTPYKTYpE pellIeHUs] IUHEWHOTO OJHOPOIHOTO U HEOHOPOIHOTO ypaBHeHUsA? Petienus
HEOJHOPOAHOIO



ypaBHEHUS B Cydae CIeUaIbHON IPABOM YaCcTH, METOJIOM BapHalliy MTPOU3BOIHHBIX
IOCTOSIHHBIX ?

11. MaTemaTndeckue MojieNk Ha 0asze ypaBHEeHUH BToporo nopsaka? [Ipumepsr
Mozenei. Kpaesble 3amaun.

Bonpocut k 3x3ameny:

1. OcHOBHBIE IOHATHS TEOPUHU OOBIKHOBEHHBIX TU((HEepeHIINATbHBIX YPaBHEHUHN —
MOPSAJIOK YpaBHEHUS], FEOMETPUUECKAsi UHTEPIPETAIisl YPaBHEHHS U €r0 PEeIleHus, U T. 1.
Teopema cyiiecTBOBaHUS ¥ €IMHCTBEHHOCTH peleHus 3aaaun Komu.

2. luddepenimanpapie ypaBHEHUS TIEPBOTO MOPSJIKA C pa3ACIISIOIMIMMUCS
MepEMEHHBIMU, CTAaHAAPTHBIN BUJ U METOJIbI PEIICHUS.

3. JIuHeliHble ypaBHEHMSI IEPBOTO MOPSIIKA-CTaHAAPTHBIA BUJ M METO/bI PELICHMSL.
VYpaBHeHnue bepnyim.

4. Opnoponusle AuddepeHnranbHble ypaBHEHUS — CTAaHAAPTHBIA BU U METO/IbI X PELICHUSI.
5. YpaBHeHus B NONHBIX Au(depeHnanax-cTaHJapTHINA BU U METOJIbI UX PELIECHUS.

6.  Ilpocreiimne ypaBHEHUS NEPBOTO MOPSAIKA HE pa3pelICHHbIE OTHOCUTEIBHO
npousBoAHON. YpaBHenus Jlarpanka u Kiepo-cTaHgapTHBIN BUII U METOIbl UX PEIICHUS.

7. IlpocTeiine ypaBHEHNs BBICIIUX MOPSAIKOB-CTAaHAAPTHBINA BUJI 1 METO/IBI UX PEIICHHUS.

8. JIuneitnnie OIHOPOJHBIC YPAaBHCHUS BTOPOI'O NOpsAAKA-TCOpEMA O CTPOCHUHU PCIICHUA U
MCTOABI €TO PCHICHUA.

9.  JluneliHble HEOAHOPOHBIE YPABHEHUS BTOPOTO MOPsiIKa —Teopema o
CTPOEHUH OOLIEro peleH s U METO/IbI peIlIeHHsI Bapralueil MPOnu3BOJIbHBIX
IIOCTOSHHBIX.

10. JInnetHple HEOJHOPOAHBIE YPABHEHUS CO CHEIIUAIBHON ITPABOM YaACTHIO.

11. O6mue noHsATHA O cucTeMax quddepeHInaIbHbIX ypaBHeHUH. HopManbHble
cucreMbl AU pepeHInanbHBIX YpaBHEHUH.

12. KpaeBble 3amaun il TMHEHHBIX ypaBHEHUN BTOpOTO nopsaka. Kimaccudukamms
KpaeBbIX 3aJau-JIHHEHas, OTHOPOIHASA U HEOJHOPOIHAS KpaeBas 3ajaya.

13. TlpubmxeHHOe HHTETpUpOBaHKUE cucTeM AuddepeHnnanbHbIX YPaBHEHUH U ypaBHEHUI
BBICIINX NOPsIIKOB. MHTErprpoBanue nuddepeHInanbHbIX YPaBHEHHH C TOMOIIBIO PSIOB.

14. JudddepennmanbHble ypaBHEHUS B YACTHBIX MPOU3BOJHBIX IEPBOTO MOPSIKA.
YpaBHEHMsI TMHEIHBIE OTHOCUTEIBHO NTPOU3BOIHBIX (YAaCTHBIE CIIy4Yan
UHTETPUPOBAHMUS).



CBe}IeHHﬂ 00 YTBEPKACHUU IIPOrpaMMbI Ha oqepejmoﬁ y‘leﬁﬂblﬁ roa 1 perucrpauvuu H3MeHeHuit

VyeOHbIit
TOJI

Pemenue xadeapst
(Ne mpoTokona,
JaTa)

BHeceHHrle n3MeHeHUS

IToanucek 3aB.
kadeapoit
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