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1. Ilesm ocBOeHUSsI AN CUMIIIMHBI
[lenpto OCBOGHUS AUCHUILTUHBL (Monyisi) «/uddepeHnumanpaple ypaBHEHHs»  SBISETCS

dbopMUpOBaHUE U Pa3BUTHE Yy CTYACHTOB NPO(ECCHOHATBHBIX M CIEHUATbHBIX KOMIIETEHIIH,
MO3BOJIAIOIIMX UM Ha 0a3e OCBOCHHBIX TEOPETUYECKUX M  IPAKTHUYECKUX OCHOB
MaTeMaTUYECKOTO allapara OCyIEeCTBIATh MPO(hEeCcCHOHANBHYIO AesTeNIbHOCTh. DopMUpOBaHUe
COBPEMEHHBIX TEOPETHYECKHX 3HaHMM B 00JacTH OOBIKHOBEHHBIX Ju((hepeHIIHaTbHBIX
YpaBHEHUNW U TMPAKTHUYECKUX HABBIKOB B PEUICHUUW W HCCICAOBAHUU OCHOBHBIX THUIIOB
OOBIKHOBEHHBIX UM ()epeHITANBHBIX YPAaBHEHUHN U UX CHCTEM.

IlepeyeHb MpodrecCHOHAIBLHBIX CTAHIAPTOB, 0000IEHHBIX TPYAOBBLIX (VHKIMA U TPYAOBLIX
GdyHKIUI, COOTBETCTBYIOIIMX NPOdeccHoHAILHOM 1eSITeJbHOCTH BLINYCKHUKOB

HanmeHoBaHMe TOKyMeHTa Kon HanmeHoBaHue 06a30BOM IPYNITBI, JOJKHOCTH
(mpodeccun) mu CrIeaTbHOCTH

OK3 2320 [IpemonaBaTeny B cpeTHEH MIKOTIE
2340 [IpemonaBaTeny B cUCTEME CIIEIHAIEHOTO
o0pa3zoBaHUA
01.001 [Tpodeccuonanbupiii crannapt «llemaror (memaroruyeckasi JESTEIBHOCTh B

cdepe IOUIKOIBHOIO, HAYaJbHOTO OOIEro, OCHOBHOTO OOIIEro, CPeIHEro
oOmiero obpazoBanusi) (BOCIHUTATENb, YUUTENb)», YTBEPKACHHBIN MPUKA30M
MuHucTepcTBa Tpyaa U couuanbHol 3amuTsl Poccniickoit ®eneparuu ot 18
okTs0psa 2013 r. Ne 544u(3apeructpupoBaH MMHHCTEPCTBOM IOCTHULIUU
Poccuiickoit denepanuu 6 nexadbps 2013 r., peructpamuonnsiit Ne30550), ¢
M3MEHEHHEM, BHECEHHBbIM NpHUKa30oM MMHHCTEpPCTBAa Tpyda M COLUAIbHOMN
3amuTel PO ot 5 aBrycra 2016r.Ne422H (3apeructpupoBad MUHHCTEPCTBOM
roctuiuu PO 23 aprycra2016r., peructpannonssiid Ne 43326 )

1.2.ITepeuenn npodeccrOHATBHBIX CTaHAAPTOB, COOTBETCTBYIOIIUX MPO(PECCHOHATILHOM
NCATCIIBHOCTHU BBIHyCKHI/IKOB, OCBOUBIINX HporpaMMy 6aKanaBpHaTa 10 HanpaBneHmo IIOATOTOBKH
03.03.02 dusuka:

Ob6nacth Tunel 3a1a4 3anaun OOBEKTHI

npodeccuoHaAIbHON | TPO¢eCCUOHATBHOM npodecCuoHaATbHON npodeccuoHanbHON

JIeATeIbHOCTH JEATeIbHOCTH JesITeTbHOCTH JesITeNbHOCTH (WIH

(o Peectpy o0acTy 3HaHUSA)

MunTtpyna)

01 ObpazoBanue [legarornueckuit Pa3pabotka u O6pa3oBarenbHbIe
peanuzanus MPOrpaMMBbI U
00pa3zoBaTeNbHBIX 00pasoBaTenbHBIN Tpolece
nporpamMm CIIO n B cucreme CIIO n 10
nporpamm J1O




06 Css3b,

MH(POPMALIMOHHBIE U
KOMMYHHUKAI[TOHHBI

€ TCXHOJIOT'HMH

Hayuno-
HUCCIEN0BaTEIIbCKUN

Hccnenosanme,
pa3paboTka,
BHEAPECHUE U
CONPOBOXKACHUE
WH(}pOpPMaAITMOHHBIX
TEXHOJIOTHH U CUCTEM

Nudopmarnmonusie
MPOIECCHI, TEXHOJIOTHH,
CHCTEMBI U CETH, UX
WHCTPYMCHTAILHOE
(mporpammHoOe,
TEXHHYECKOE,

OpTraHU3aIMOHHOC)
obecrieyenne, Crrocoowl 6
1 METOJIbI
MPOSKTUPOBAHHSI,
OTJIAJIKH, IPOU3BOJICTBA U
IKCIUTYaTaIHH
UH(GOPMAITMOHHBIX
TEXHOJIOTUI M CUCTEM B
pa3IMYHbIX 00JJaCTIX U
chepax mudppoBoi
SKOHOMUKH

2. Mecro nucuuniaunbl B cTtpykrype OIIOII 6akanaBpuara

Hucuunnmna

«Auddepenunanpapie  ypaBHEHUS»

BXOAUT B BapHATHBHYIO qacTb

00s13aTeNbHBIX JAUCHOUIITIMH MATCMATHYCCKOI'0 U €CTCCTBCHHO-HAYYHOI'O ITHUKIJIA. SIBnsercs OJHUM
N3 HaYaJIbHBIX pa3aciioB COBpCMeHHOf/’I MAaTCMAaTUKHU U UTPACT BAKHYKO POJIb B OCO3HAHHOM

OCBOCHHUHM JpYTUX MATCMATUYCCKHUX W IMPUKIAIHBIX  JUCIHUIIINH,

TaKk KaK MCTOAbI

QG epeHraIbHbIX ypaBHEHHH HaXOoIT caMO€ HMIMPOKOE MPUMEHEHHE BO MHOTHX HayKax, Ha

NEepPBbIA  B3IJIA,

MAaT€MaTH4YCCKUM aHaJIu30M,

BECbMa OTHAJCHHBIX OT MATEMAaTHKHU.
Teoprel (YHKIUM KOMIUIEKCHOM TIEPEMEHHOU SIBIISIIOTCA

OTta JUCHUIIIIMHA BMECTEC C

byHIaMEHTOM, Ha KOTOPOM CTPOUTCS BCS MaTeMaTHUecKas HayKa.
JuddepenumanpHple ypaBHEHUsI MPEAIIECTBYIOT AucuumiinHam: «KoMriekcHbIi aHanus3y,
«YpaBHEHUS C YaCTHBIMU ITPOU3BOIHBIMMWY, «Teopus urp» u zp.

3. Pe3yabTaThl 0CBOCHUS TUCHUTLIHHBI (MoayJisi) [IuddepeHnnanbHble YypaBHEHUsI

[Tpouecc M3ydeHHs] AUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIEAYIOLINX
komnereHMi B coorserctBuu ¢ ®I'OC BO 1o naHHOMY HanpaBiIeHUIO:

HaumenoBanue Kon, Kox, HaumeHOBaHME MHIUKATOPA TOCTUKEHUS
KaTeropuu HaNMEHOBAHHE YHUBEPCAIHHON KOMITETCHIINN
(rpynmsr) YK YHUBEPCAIBLHOU

KOMITETCHITUH

VYK-1. Cnocoben VK-1.1. Ananusupyer 3aj1auy, BeIIeNss ee 6a30BbIe
CucremHoe u OCYUIECTBIIATH COCTABILAOIIHC,

KPUTHUYECKOE
MBILIUIEHUE

MOUCK, KpUTHYECKHIA
aHaJIU3 ¥ CUHTE3
uH(pOpMaIny,
NPUMEHSTh
CUCTEMHBIN

MIOJTXOJT JUTST
peLeHus

IIOCTAaBJICHHBIX 3a1a4

YK-1.2. Omnpenensiet, HHTEPIPETUPYET U PAHKUPYET
uH(pOpMaIHIO, Tpedyemyto JUIS peuieHus
MOCTaBJICHHOM 3a4a4H;

VYK-1.3. OcymecTBiseT NOUCK HHPOPMAITUH JIs
peleHus! MOCTaBJICHHOM 3a/1aui 1O PA3IUYHBIM THUIIAM
3aIpOCOB;

VYK-1.4. Ilpu 06paboTke HHPOPMALIUU OTIINYAET
(hakTbI OT



http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
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MHEHHH,

CBOH

MHTEpIIpETaLuii,
COOCTBEHHBIE MHEHMS U CYXJIEHUS, apIryMEHTUPYET

BBIBOJbI M TOYKY 3pCHUSA;

OLIEHOK,  (opMupyer

Hux

VK-1.5. PaccmarpuBaeT M INpeAsaracT BO3MOXKHBIE
BAapUaHThl PEIICHUs MOCTaBICHHOM 3a/layM, OLIEHUBAs

JOCTOMHCTBA U HCJOCTATKH.

Kon HanmenoBanue WNHpukaTop nocTukeHus B pesynbprare ocBoeHMs
KOMIIETEH- KOMIIETEHIINH KOMIIETEHIINH JUCIUILTMHBL 00y4aromuics
1005051 (3aKkpenientsiti 3a OUCYUNTUHOU) JNOJIKCH
OIlIK-1 Cniocoben npumensats | OIIK-1.1. O6nagaer 6a3oBbiMu | 3HaeT GU3UYECKUE OCHOBBI

0a30BbIC 3HAHUS B
obsacTu (HhU3MKO-
MaTEeMATHYECKUX U
€CTECTBEHHBIX HAYK B
chepe cBoeit
npoQeCcCuOHATBHON
e TEIILHOCTH.

3HAHUSMH B 00J1aCTH (PU3UKO-
MaTeMaTHYeCKHX
HayK,HEOOXOAUMBIMU JJIS
pelieHus npodeccuoHanbHbIX
3ajad.

OIIK-1.2. ApryMeHTUpOBAHHO
MPUMEHSICT (PU3UIECKHE 3aKOHBI
Y MaTeMaTUYECKUEMETOIbI JIJIs
pelieHus 3a/1a4 TEOPETUYECKOTO
Y IPUKJIATHOTO XapaKTepa.
OIIK-1.3. OGnagaeT HaBBIKAMU
TEOPETUUECKOTO U
AKCTIEPUMEHTAIBHOTO
HCCIIEeIOBaHUS00BEKTOB
npodecCuoHaNIbHON
NeSITeNIbHOCTH, PEIICHUs
npodeccnoHanbHbIX 3aa4
BOONIACTH (PUBUKH U CMEXHBIX C
HEW €CTECTBEHHOHAYYHBIX
JTUCITUTLINH.

MEXaHHUKH, MOJICKYJISIPHON
buzuku, npupoay
K0JICOAHMI U BOJIH, OCHOBEI
TEPMOJIMHAMHUKH,
AJICKTPUYECTBA H
MarHeTu3Ma, ONTHKH,
OCHOBBI aTOMHOH 1
SIIEPHON (DUBHKH,
MOHUMAET IIHPOTY H
OTPaHUYEHHOCTh
IpUMEHEHUs PU3UKU
HCCIIETOBAHHIO TIPOIIECCOB
Y SIBJICHUU B IIPUPOJIE U
o01ecTBe.

YMeer ucnonb3oBarb
TEOPETUYECKHE 3HAHUS TIPU
00BSICHEHUH PE3yJIbTaTOB
JKCIIEPUMEHTOB,
PUMEHSTH 3HAHUS B
obnactu HpuU3MKHU As
OCBOCHUS
obmenpodeccuoHaIbHBIX
JTUCITUIUTAH ¥ PEIICHUS
npodecCHOHANBHBIX 3a1a4,
OIICHUBAET JOCTOBEPHOCTH
MOJTyYEHHOTO PEIICHUS
3aauu.

Brnageer naBbikamu
(bU3UYECKUX HCCIICIOBAHUN,
CrocoOeH nepeaaBaThb
pe3yNIbTaT MPOBEICHHBIX
UCCIICJIOBAaHUI B BUJIE
KOHKPETHBIX PEKOMEHTAIHiA
B TEPMUHAX MPEAMETHON
00JacTy 3HAHHUSL.




4. CTpyKTYypa M cojep:KaHue TUCHUIINHBI (Moay.s) JuddepeHunanbHbie ypaBHEeHUsI

4.1. CTpyKTypa IMCHUILTHHBI (MOAYJIsSI)

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIbI, 144 yacos.

Bun yuyeoHoii padoTsl Bcero IMopsiakoBbIii HOMEpP
ceMecTpa
4
OO01mas TpyI0eMKOCTh AUCIUIUIMHBI Bcero (B 3.€.), B 43.e. 43e.
TOM YHCIIE: 144 gaca 144
Jaca
Kypcogoii mpoekt (pabota) - -
AyIUTOpHBIC 3aHSTHS BCETO 68 68
(B akaj. yacax), B TOM YHCIIE:
Jlexuun 30 30
[MpakTrdeckue 3aHATHS, CEMUHAPHI 30 30
JlaboparopHsie pabOTHI - -
CaMocTosiTeNbHas paboTa Bcero (B akaj. yacax), B TOM 57 57
quCIe:
DK3aMeH 27 27
OO01mas TPyI0eMKOCTh AUCIUTUIAHBI 144 144

Ne/ Busbl yueOHO# paboThl, BKIIFOUYAsi CAMOCTOSATENIbHYIO DOopMBI TEKYLIETO
Ne paboTy CTYJIEHTOB U TPYIIOEMKOCTb (B Yacax) KOHTPOJIA YCIIEBAEMOCTHU
AynutopHas pabora CamocrosrenpHas (10 HenenAM ceMecTpa).
HaumenoBanue pabota DopMBbI IPOMEXKYT. aTTECT
pa3nenoB u TeM
S ~
JUCHUILTMHBI (MOJYJIs) e > g | o
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Pazgen 1. 20
JAu¢ppepenunanbHbie
ypaBHeHus1 1-ro
NopsiAKa
1.1 | Bagaumn, MPUBOIAIIHECS K 2 2
g depeHInaTbHbIM
yYpaBHEHUSM (YaCTHBIC
pelieHus, oOIIHiA
UHTErpaj, olmme
peuenus, moie




HaIlpaBJICHU,N30KINHBI)

1.2

VYpaBHeHus ¢
pa3aesoIUMU
epeMEHHbIMU

1.3

OnHopoaHsie U
MPUBOAAIINCCA K HUM
ypaBHEHUS

1.4

JIuneiinble ypaBHeHHUs |-
ro nopsijka

1.5

VYpasHenue beprymm

1.6

YpaBHEHHE B OJIHBIX
nuddepeHnmnanax.
WNHTterpupyromuit
MHOKUTENb

1.7

Teopema Kowmm s
YpPaBHEHUH MEPBOrO
nopsiiKa

1.8

YcTaHoBieHnE
JNOCTATOYHBIX YCIIOBHUM
CYILIECTBOBAHUS U
€IMHCTBEHHOCTH 3a7a4K1
Komu

1.9

MeToapl HAXOXKICHUS
0COOBIX perIeHui

1.10

YpaBHeHus,
Hepa3pelleHHbIe
OTHOCHUTEIEHO
MPOU3BOIHOMN

Paszpnen 2.
JAnddepenuunaabubie
YPaBHEHHUS BBICHIUX
NMOPSI/IKOB

14

20

2.1

Judbdepennmanbapie
YpaBHEHUS BBICIITUX
MOPSIAKOB (pa3peluMble B




KBaJIpaTypax, QyHKIUSI
Komm, ogHopoasbie u
00001IEHHO-0THOPOAHBIE
ypaBHEHU)

2.2

OOm1ast Teopust ypaBHEHHHA
N-TO MmopsiaKa ¢
MTOCTOSTHHBIMH
kodpurmenTamu

2.3

Heonnopoansie
ypaBHEHUS 2-TO TOPsIKA

2.4

KpaeBbie 3amaun. 3agaua
[Irypma — JInyBuis

Pasznea 3 Cucremsl
JIMHEHHBIX
nnddepeHuATBLHBIX
YPaBHeHUil

12

17

3.1

OOmiast Teopusi JTMHEHHBIX
CHCTEM

Qg depeHIratbHbIX
YpaBHEHUU

3.2

CucTeMbl TUHEHHBIX
YPaBHEHHUH ¢
MTOCTOSTHHBIMH
koa¢hdunmeHTamMu

3.3

[TonsTne o

Qg depeHranbHbIX
YPaBHEHHUSX B YaCTHBIX
IIPOU3BOIHBIX.
JInHeHlHbIE YpaBHEHHUS B
YaCTHBIX [TPOU3BOJHBIX 1-
ro NnopsiaKa

144

34

34

57

KypcoBas paboTa

KOHCy/bTaUunn

Dx3aMeH

27




4.2. Conep:xkaHue THCHMILIAHBI(MOTYJIS)
Paznen 1 Iu¢pdepennuanbubie ypaBHeHus 1-ro nopsiaka

Tema 1.1.: 3agaun, npuBojsmuecs K AuQQepeHInanbHbBIM yYpaBHEHUSAM (YacTHBIE PELICHHUS,
001t MHTErpa, o0IMe peIIeHHs], T0JIe HAlPaBICHUH, H30KJIUHBI)

Tema 1.2.: YpaBHeHUs C pa3IesAONIUMHI IEPEMEHHBIMU

Tema 1.3.: O1HOPOJHBIE U TPUBOSIIMECST K HUIM YPaBHEHUS

Tema 1.4.: JIuneitnbie ypaBHeHus 1-ro nmopsiaka

Tema 1.5.: YpaBuenue bepnymimn

Tema 1.6.: YpaBaenue B noyHbix nuddepennuanax. MHTerpupyrommii MHOXXHUTEINb
Tema 1.7.: Teopema Ko niist ypaBHeHu#t 1-ro mopsiaka

Tema 1.8.: YcTaHOBJIEHHE TOCTATOUHBIX YCIOBHUI CYIIECTBOBAaHUS M €IMHCTBEHHOCTH 3a/Jaud
Komn

Tema 1.9.: MeToabpl HAX0XKICHHUS 0COOBIX PEIICHUM
Tema 1.10.: YpaBHeHUs, Hepa3pelIEHHbIE OTHOCUTENIBHO IPOU3BOIHON
Pa3nen 2 IludpdepennuanbHbie ypaBHeHHUs BbICHINX MOPSAKOB

Tema 2.1.: Jludpdepennmanbuble ypaBHEHUS BBICIINX MOPSAKOB (pa3pelirMble B KBaIpaTypax,
bynakuus Komm, ogHOpoaHbIe U 0000I1I€HHO-0AHOPOIHBIE YPABHEHHS)

Tema 2.2.: OGmiast Teopus ypaBHEHUN N-TO MOPSJIKA C TOCTOSTHHBIMU KOA(PPUITUEHTAMU
Tema 2.3.: HeonHopoaHble ypaBHEHUS 2-T0 NOPsIKa

Tema 2.4.: Kpaesbie 3anaun. 3agaua llltypma — JInyBuins

Pa3nen 3 Cucrembl inHeiiHbIX AU PepeHuNATbHBIX YPABHEHUH

Tema 3.1.: OOmiast Teopust TMHEHHBIX cucTeM AU PepeHnanbHbIX YpaBHEHUN

Tema 3.2.: CruicTeMbl JIMHEHHBIX YPaBHEHUH C MOCTOSITHHBIMH KO3 PHUIIHMEHTaMU

Tema 3.3.: [Tousatue o quddepeHMaIbHbIX YPaBHEHUSIX B YACTHBIX MPOU3BOIHBIX. JIMHEHITHBIE
YpaBHEHMS B YACTHBIX MMPOU3BOAHBIX 1-TO mopska

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

AKTHBHBIE U HHTCPAKTUBHBIC (bOpMLII JICKOIUHA, MMPAKTUYCCKUC 3aHATHA, KOHTPOJILHLIC pa6OTLI,
KOJUIOKBUYMBI, 3a4€Tbl MW JK3aMCHBEI. B Teuenmne CEMECTPOB CTYACHTHI PCHIAIOT 3aaadyu,

YKa3aHHBIC ITPCTIOAaBaTCIIEM.



6. YueOHO-MeTOAUYIECKOE

odecmeyeHue

aTTecTALMHU M0 UTOTaM OCBOEHMS IV CHUIIHHBI.
6.1. [li1an caMoCTOSITEJILHOM Pa0OTHI CTYJIEHTOB

CaMOCTOSITE]IbHOH padoThl  CTYJAEHTOB.
OueHouHble cpeAcTBA AJf TeKYylLIero KOHTPOJISI YyCIeBaeMoOCTH,

Ne n/m HaunmeHoBaHue Bua camocrosiTenbHOM TpyroemkocTs (B
pasnaena (TemMbl) padoThI aKaJeMH4YeCKHX Yacax)
1 VYpaBHenue Diinepa Pemenue 3anau u 6
yIpaKHEHH
2 Meroa Ditnepa st Pemenue 3anau u 5
JIMHEHHBIX YPAaBHCHUN | yIpaKHEHUI
3 Mertox U30KINH Pemenue 3amay u 7
YIPa)KHEHUN
4 CucteMbl TMHEHHBIX Pemenue 3anau u 7
YPaBHEHHUH ¢ YIPa)KHEHUN
MIOCTOSIHHBIMU
KodppunreHTamMu
5 OcoOpble pereHus Pewmenue 3amay u 7
YIPaKHEHUN
6 CocraBiieHue Pewenue 3amay u 5
mdQepeHIraTbHbIX yIpaxxHEHUH
ypaBHEHUH
7 WuTerpupyromme Pemenue 3amau u 6
MHOXKHUTEIN yIpakHEHUH
8 Meton Bapuauui Pemenue 3anay u )
ITOCTOSIHHBIX yIpaXHEHUH
9 dyHIamMeHTalbHas Pemenue 3anay u )
CUCTEMA PEIICHUN YIPaKHEHUN

OneHo4yHble CpeACTBAa VI TEKYLIEr0 KOHTPOJS YCHEBAaeMOCTH M IPOMEKYTOYHOH

aTTeCTallun

Kpurepun oneHKkn npomMes;KyTo4HOM aTrecTanuu B ¢popme 3a4yera

MPOMEKYTOYHOM

Orenka

XapakTepucTuka TpeOOBaHHM K pe3ysibTaTaM aTTecTaluu B GopMe 3a4era

«3auTreHO)

TeopeTndeckoe cozepkaHue Kypca OCBOCHO IOJIHOCTBIO O€3 MPOOEIoB UK B
1[eJI0M, WJIN OO0JIbIleN 4acThio, HEOOXOIUMBIE TPAKTUUECKHE HABBIKU PAOOTHI C
OCBOECHHBIM MaTepHaloM C(HOPMHPOBAHBI UM B OCHOBHOM C(POPMUPOBAHBI,
BCE MJIM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHbIX
3aJlaHUH BBIIIOJIHEHBI, OT/IEIbHBIE U3 BBINIOJHEHHBIX 3a/1aHUN COJIEpKaT
OLIHOKH.

«He 3aureno»

Teopernueckoe cogepx’aHue Kypca OCBOCHO YaCTUYHO, HEOOXOJUMbIC HABBIKU
paboThl HE COPMUPOBAHBI WU CHOPMUPOBAHBI OTACTHHBIC U3 HUX,
OOJBITUHCTBO MIPETYCMOTPEHHBIX pabodueil yaeOHOW TporpaMMoil 3ajaHuil He
BBITIOJTHEHO JTMOO BBITIOJIHEHO C TPYOBIMU OMIMOKaMH, Ka4€CTBO MX
BBITIOJTHECHUS OLICHEHO YUCJIOM 0aJIOB, OJIU3KUM K MUHUMYMY.




Kpurepun oueHku npoMeKyTo4HO# arTecTannu B popMe 3K3amMeHa

Onenka XapakTepucTuka TpeOOBaHMI K pe3ynbTaTtaM aTTectaluuu B hopme
JK3aMeHa
«OTANYHO» Teoperuueckoe cojaep:kaHuE Kypca OCBOEHO TOJHOCThIO 0e3

npoOesyoB, CHUCTEMHO W TJIYOOKO, HEOOXOIMMBIC NMPAKTHYECKHE HAaBBIKH
paboThI ¢ OCBOGHHBIM MaTepuaioM c(HOpMUPOBAHBI, BCE MPEITyCMOTPEHHBIC
paboueii yaeOHOM MporpaMMoil yueOHbIe 3a/I1aHUs BBIIOJIHEHBI O€3yMPEYHO,
KaueCTBO HX BBIIIOJIHCHUA OLOCHCHO YHUCIOM 6aJ'UIOB, 6HI/I3KI/IM K
MaKCHMYyMY.

«Xopomio» Teopetnueckoe conepkaHue Kypca OCBOCHO B II€JIOM 0e3 MpoOeos,
HEOO0XOAMMBIEC TIPAKTUYECKHE HABBIKM PaOOTHI C OCBOSHHBIM MAaTEpUAJIOM B
OCHOBHOM  C()OPMHPOBAHBI, IpeyCMOTpPEHHbIE pabouell  yueOHOM
porpamMMoil yuaeOHbIe 3a/laHusI BBITIOJHEHBI C OT/IEIbHBIMA HETOYHOCTSIMH,
Ka4eCTBO BBINOJIHEHHs OOJBLIMHCTBA 33aHUl OLIEHEHO YHCIOM OalioB,
OJIM3KUM K MaKCUMyMY.

«Y IOBJETBOPUT Teopernueckoe copep)kaHue Kypca OCBOCHO OOJIblLIEH 4acTbio, HO
eIBHO» npoOesbl  HE  HOCAT  CYHIECTBEHHOIO  XapakTepa, HEoO0XOIUMBIE
MIPAKTUYECKHE HABBIKM PAaOOTHI C OCBOCHHBIM MAaTepHajioM B OCHOBHOM
c(OopMHpOBaHbI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX paboueil yueOHOM
porpamMMoil y4eOHBIX 3a/laHUI BBITIOJTHEHBI, OTJENIbHBIC U3 BBIMOJHEHHBIX
3a/IaHAM COJIEPIKAT OIIMOKH.

«HeynosnerBop Teopernueckoe coJiep>KaHue Kypca  OCBOEHO YaCTUYHO,
HUTEIIBHO» HEe0OXO0/IMMBbIE HaBBIKM paboOThl HE chopMHpOBaHBl WIH CHOPMUPOBAHBI
OTJIETIbHBIE W3 HUX, OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueit ydeOHOMH
MpOrpaMMoil y4eOHBIX 3aJaHUM HE BBIIIOJHEHO JIMOO BBIIOJHEHO C
rpyOBIMU OIIMOKaMM, KaueCTBO UX BBIOJHEHUS OLCHEHO YMCIOM 0aJuioB,
OJU3KUM K MUHUMYMY.

6.2. MeToan4yeckne yKasaHusl M0 OPraHU3aluU CAMOCTOATEIbHOI padoThl

CamocrosiTennbHass paboTa SBISETCS OJHHM W3 BUJIOB Y4YeOHOH JI€ATETHHOCTH
0o0ydJaromuxcsi,  CIOCOOCTBYET  pPa3BUTHIO  CAMOCTOSTEIBHOCTH, OTBETCTBEHHOCTH U
OpTraHW30BaHHOCTH, TBOPYECKOTO  TMOJXO0Ja K  pemieHuto  mpobieM  ydeOHOTO |
po(hecCHOHATLHOTO YPOBHSL.

AyauTopHas caMOCTOsITelIbHAs paboTa Mo y4yeOHOW JAMCIUIUIMHE OCYIIECTBIISETCS Ha
yUeOHBIX 3aHATHUSAX MO/ HEMOCPEACTBEHHBIM PYKOBOJICTBOM MPEMOIABATENSI U MO €T0 3a/IaHUIO.

BreaynuropHas camoctosTenbHas padoTa BBIOTHIETCS 0 33JaHU0 MpernoaaBaTess 6e3
€ro HEMOCPEICTBEHHOTO YYacTHsl.



Bunpl 3ananuii [uig BHEAyJUTOPHOM CaMOCTOSITENbHOM paboOThI, MX XapakTep, YIUThIBATh
cnenuduKy u3yyaeMoi yueOHONU JUCIUILIMHBL, HHAUBUAYaIbHbIE 0COOEHHOCTH 00Y4YaroIerocs.

KoHTponbs camocTosATeNbHON paboThl M OIEHKAa €€ pe3yJbTaTOB OpPraHu3yeTcs Kak
€MHCTBO ABYX (GopM:

1.caMOKOHTpPOJIb U CaMOOIIEHKA 00y4aroLIerocs;

2.KOHTPOJIb U OLEHKA CO CTOPOHBI IPETOJaBaTEIsl.

Opranuzanusi 1 pyKoBOACTBO ayJUTOPHOI CAMOCTOSATEILHOI PadoThI

AynuropHas caMOCTOsITeNIbHAs paboTa MO JUCIHILTUHE BBIMOIHIETCS Ha yUYeOHBIX 3aHATHIX
1101 HENIOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATEINS U IO €r0 3a/1aHUI0.

OCHOBHBIMU BUJAMH ayAUTOPHOMN pabOThl CaMOCTOATEILHON PaOOTHI SBISIOTCS:

- BBIIIOJIHEHUE J1a00OPATOPHBIX U MPAKTUYECKUX PAOOT OCYLIECTBISIETCS HA TaOOPAaTOPHBIX U
MPAKTUYECKHUX 3aHATHSIX B COOTBETCTBUM C rpaduxom yuebHOro mporecca. s obecrnieueHus
CaMOCTOSITENIbHOW Pa0OTHI MPENoJaBaTeNsIMU pa3padaThIBAIOTCS METOJMYECKUE YKa3aHUsS I10
BBITIOJIHCHHIO JTA0OPATOPHOM /MPAKTHIECKOM pabOTHI.

Pabora ¢ smreparypoli, ApyruMyd HCTOYHHKAMH WH(GOPMAIUHU, B T.4. JIEKTPOHHBIMH,
MOXXET pPEaM30BbIBATHCS HA CEMHHAPCKUX W IMPAKTHUYECKUX 3aHATUIX. J(aHHbIE HCTOYHUKHU
WH(OPMAIIUK MOTYT OBITh MIPEJICTABICHBI HA OYMa)KHOM H/HJIM 3JICKTPOHHOM HOCHTENSX, B TOM
yucie, B cetu HTepHeT.

[TpenogaBarens (opMynupyeT [meiab padOThl C JaHHBIM M HCTOYHHKOM HWH(pOpMammH,
orpezenseT BpeMs Ha mpopaboTKy JOKyMeHTa U (opMy OTUETHOCTH.

CamMo ¥ B3aUMONpPOBEpKAa BBHINOJIHEHHBIX 3a/JlaHUil dYallle BCEro HCHOJb3YyeTCsl Ha
CEMHUHApPCKOM, MPAKTUYECKOM M JIpYrux Buaax 3aHstuil. [IpoOneMHas /cuTyannoHHas 3amada
JIOJKHA UMETh YETKYIO (DOPMYITHPOBKY, K HEH JOJKHBI OBITh MIOCTaBJICHBI BOIIPOCHI, OTBETHI Ha
KOTOpBhIE HEOOXOAUMO HallTH U 00ocHOBaTh. KpuTepuu OLIEHKH MNPaBUIBHOCTH pPELICHUs
POOJIEMHO/CUTYAITMOHHOM 3a/1a4¥ JIOJDKHBI OBITh U3BECTHBI BCEM O0YJarOIIIMMCS.

Opranusanus 4 pyKoBOACTBO BHeayAUTOPHOH padoThl

BueayauropHast camocTosATenbHas paboTa BBINOJIHSAETCS MO 33aJaHUI0 MpernoaaBaress, HO
0€e3 ero HermocpeACTBEHHOI'0 y4acTusl.

[Ipu npenbsiBieHWHM BUIOB 3aJaHUN HA BHEAYJUTOPHYIO CaMOCTOSITENIBHYIO paboTy
PEKOMEHIyeTCsl UCIONIb30BaTh MU depeHIMpOBaHHBIA MOAX0A K YPOBHIO MOJATOTOBIEHHOCTU
oOyuaromierocsi.  Ilepen  BBINIOJIHEHMEM  BHEAyIUTOPHOM  CaMOCTOSITENIbHOM  paboThI
MpenoiaBaresib MPOBOJUT KOHCYJbTALMIO C OMNPENEICHUEM IIENH 3a/aHMsi, €ro COJAEpKaHUsi,
CPOKOB  BBITIOJIHEHUS, OPHUEHTUPOBOYHOTO 0OBEeMa paboOThl, OCHOBHBIX TpPEOOBAHHI K
pe3ynbTaTam paboThl, KpUTEPHUEB OLIEHKH, (OPM KOHTPOJIS U MepeuHs JTuTepaTyphl. B mpoiecce
KOHCYJIbTAIIMM  TIPETOJaBaTelb MPEIYyNpPeKIaeT O BO3MOXHBIX THUIHYHBIX  OIIMOKaX,
BCTPEYAIOUIUXCS IIPU BBIOJTHEHUH 3aJaHUSI.

Hnst metoauyeckoro oOecrneueHuss U PYKOBOJACTBA CAMOCTOSITEBHOM paboToi B
0o0pa3oBaTeNbHOM  YUYPEXKICHHH pa3padaThiBaloTcd y4yeOHble MOCOOWsA, METOIUYECKUe
PEKOMEH/ALMK 10 CAMOCTOATEIbHOW MOJArOTOBKE K pa3jMYHBIM BUIAM 3aHATUH C y4ETOM
CHEIHUAIBHOCTH Y4eOHOW ITUCIUIUIMHBI, OCOOCHHOCTEH KOHTHHTEHTAa CTYJIEHTOB, oObeMa U
CoJIep’KaHusl CaMOCTOSITENIbHON paboThl, HOpPM KOHTPOJIS U T.II.

CamocTtosTenbHass paboTa MOXKET OCYIIECTBIATHCS WHIUBUAYaTbHO WU TPYIMIaMU
CTYJEHTOB B 3aBUCHMOCTH OT L€, 00beMa, KOHKPETHON TEeMaTUKU CaMOCTOSITENIbHON paboTHhl,
YPOBHSI CIIO)KHOCTH, YPOBHS MOATOTOBICHHOCTH 00YJarOIINXCS.

Bunamu 3aganuii 1511 BHEAYTUTOPHOU CaAMOCTOSITEIIBHOM PaOOTHI MOTYT OBITh:

- JUIs OBNQJICHUS 3HAHMSIMH: UYTEHHUs TEKCTAa; COCTABJCHHs IJIaHA TEKCTa; Trpaduveckoe
n300paxkeHne CTPYKTYpPbl TEKCTa; KOHCIIEKTHUPOBAHME TEKCTA; BBIMHMCKH M3 TEKCTa; paboTa co
CIIOBapsIMH U CIIPaBOYHUKaM; y4eOHO-HMcCIeoBaTeNnbckas paboTa; UCHOIb30BaHUE ayauo U
BHJICO3AINCEN, KOMIBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB u ap.;

- ISl 3aKpeIUICHUs U CUCTeMaTH3allii 3HAHWil: padoTa ¢ KOHCIEKTOM JIEKIIUU; TOBTOPHAS
paboTta HajJ y4eOHBIM MaTepUajoM; COCTaBJICHHE TIJIaHA, TE3MCOB OTBETA; COCTABIICHUE TAOJIHII,
peOycoB, KpOCCBOPZIOB, IJIOCCApPHs Ul CHCTEMAaTHU3alluM Y4eOHOro MaTrepuana; H3yueHHe



clIOBapeli, CIpaBOYHHKOB, OTBEThl HAa KOHTPOJBHBIC BOIPOCHI, aHAJIUTHYEecKas 0O0paboTKa
TEKCTa; OAr0TOBKA COOOIEHHH K BHICTYIUICHUIO Ha CEMUHApe, KOH(epeHLnH; MOAr0TOBKa
pedeparoB, T0KIAI0B; cocTaBleHue Ouorpaduii, 3aaHuii B TECTOBOK GopMe U JIp.

- Juid (OpPMUPOBAHMsI YMEHUM: pelIeHue 3ajad U yNpakHEeHUH Mo oOpaslly; pelieHue
BapUaTUBHBIX 3aJa4 M YIPaKHEHUN; COCTABJIEHHUE CXEM; PEIIEHWE CUTYallMOHHBIX
IPOM3BOJICTBEHHBIX 33/1a; IOATrOTOBKAa K JEJIOBBIM M POJIEBBIM WIpaM; MPOEKTUPOBAHHE U
MOJICIIMPOBAHKE Pa3HBIX BUIOB U KOMIIOHEHTOB PO ECCHOHATBHOMN AEATEIbHOCTH, IOATOTOBKA
IPE3eHTalUi, TBOPYECKHX IPOEKTOB; MOAIOTOBKA KYPCOBBIX M BBIMYCKHBIX paOoT; OINBITHO-
IKCIIEpUMEHTANIbHAsL pa0d0Ta; MPOSKTUPOBAHUE U MOACITHPOBAHNE PA3HBIX BUIOB U KOMIIOHEHTOB
npodeCcCHOHATIBHON 1eATEIbHOCTH U JIP.

Hns  obecriedeHus: BHEAYIUTOPHOM CaMOCTOATENBHON pabOThl MO AUCHUILIMHE
npernojiaBarenaeM pa3padaTblBaeTCs IepedYeHb 3alaHuil 1JI1 CaMOCTOATENBbHOM pabOoThl, KOTOPBIN
HeoOxomuM s 3(QeKTUBHOTO yIpaBieHHs MJaHHBIM BHJIOM Yy4eOHOW JIEATENIbHOCTH
oOyJaronuxcs.

[IpemogaBaTens OCYMIECTRISIET YIPABICHHUE CaMOCTOSTEIILHON PabOTOM, peryiaupyer ee
00BbeM Ha OJTHO y4eOHOE 3aHSATHE M OCYIIECTBISIET KOHTPOJIb BBHIMOJIHEHUS BCEMU CTYJICHTaMHU
rpynnsl. i yno6cTBa npernoaaBareab MOKET BECTU BEJOMOCTh yyeTa BBINOJIHEHUSI MUHUMYMa
3aJjaHUi, HEOOXOMMBI JUIs JOMYyCKa K HTOTOBOM aTTecTalluy 10 JUCLUILIMHE.

B npomecce  camocrosiTenbHOM  paOOTBI  CTYyZIEHT  NpUOOpETaeT  HaBBIKU
CaMOOpraHu3allMi,  CaMOKOHTpOJIA,  CaMOYINpaBJIEHUs] M CTAHOBUTCA  AKTUBHBIM
CaMOCTOSITENIbHBIM CYObEKTOM y4EOHOM AESITETbHOCTH.

CTyaeHT caMOCTOSITENIBHO OIpeNieNsieT PeXUM CBOEH BHEAayIUTOPHOM paboThl U Mepy
TpyJa, 3aTpayuBaeMOro Ha OBJIAJCHUE 3HAHUAMU M YMEHUSMHU 10 KAXKIOW JUCLUUIUIMHE,
BBINOJIHSAET BHEAYIUTOPHYIO padOTy MO HWHAMBUAYaJbHOMY IUIaHY, B 3aBUCUMOCTH OT
CcOOCTBEHHOM MOATOTOBKH, OI0/P)KETa BpEMEHU U APYTUX YCIOBUH.

E’xeZIHEBHO CTYJEHT JOJKEH YIEeNATh BBIOJHEHUIO BHEAYAUTOPHOM CaMOCTOSTEIbHON
paboTHI B CpeTHEM HE MEHEE 3 YacoB.

[Ipu BBIMOJSHEHWH BHEAYJUTOPHOM CaMOCTOSTENbHOW pabOThI CTYAEHT MMEET IpPaBo
oOpalaTecsi K MPENoJaBaTeNl0 3a KOHCYJbTallMed C LENbl0 YTOUHEHUs 3alaHus, (popmbl
KOHTPOJISI BBIIIOJIHEHHOTO 3a/1aHUs.

6.3. MarepuaJibl AJl NPOBe/leHUs] TeKYylero M MPOMe:KYyTOYHOI0 KOHTPOJISA 3HAHM
CTYJAEHTOB

v’ Ilepeuens npumepHbix 60nPOCOE U 3a0AHUI O CAMOCHOAMENbHOU PAGOMbL
1. Kakoe ypaBHEHHE Ha3bIBAETCS] OOBIKHOBEHHBIM U PepeHIIMaIbHbBIM YpaBHEHUEM?
[MTopsinok nuddepenunansHoro ypaBHeHus. YTo Ha3bIBalOT PELICHUEM
TG depeHIIMaTBbHOTO YpaBHEHUS?
2. KaKoe ypaBHEHUE Ha3bIBaeTCsS YpaBHEHUEM MEPBOTO MOPSAIKA B YACTHBIX
npou3BoAHbIX? [loHsATHE TOTHOTO MHTErpana. JINHEeHHbIe ¥ HEIMHENHBIE 3a/1a4u.
3. 'eomeTpuueckas HHTEpIIpETalUs YpaBHEHUS IEPBOro NOpsAJIKa U ero pemenus. [lomne
HarpaBJIeHUH, nHTerpajgbHble kKpuBbie O.J1.Y.?
4.xakoe ypaBHEHME Ha3bIBACTCsl yPAaBHEHUEM C Pa3JEIIAIOIIUMHUCS IEPEMEHHBIMU?
Merton pemienust [udpepeHIaTIbLHOI0 YpaBHEHUS € Pa3IeAIOMUMUICS TEpEMEHHBIMU?
5. KaKue ypaBHEHHUs [IEPBOTO MOPsIIKa Ha3bIBAIOTCA JTMHEUHBIMU? JINHEHBIE
OJIHOPOJIHBIE U HEOJTHOPOJHBIE YpaBHEHHU? MeTobl UX pelieHus. Y paBHeHHe bepHymm
U €ro pelieHue?
6. kakoe nuddepeHInaIbHOe YpaBHEHNE Ha3bIBACTCS OJTHOPOIHBIM YPaBHEHHEM
nepBoro nopsaaka? MeTopl ero pemeHus.
7. 4To Takoe NMoJHbIN nuddepenman? YpaBHeHus B NONHbIX auddepennunanax?
Metonbl UX penIeHus.



8. 4TO Takoe MaTemMaTu4yecKasi MOJiesib? DTarbl MOCTPOEHUS] MATEMATHYECKON MOJIETU
nporecca uiu sBieaus? [Ipumepsl npocreix Moaenei Ha 6a3e nuddepeHnanbHbIX
ypaBHEHHUI NIEPBOro Mmopsaka’?

9. mpocreiiine ypaBHEHUs BHICIINX MOPSAKOB U UX PEUICHUS METOI0M MMOHUKEHUS
nopsiaka?

10. nuneiHbIe TUddepeHIaIbHBIC YPABHEHHS BTOPOTO MOpsAKa U uX pemieHus? Kakue
JMHEHHbIE YpaBHEHHS Ha3bIBAIOTCS OAHOPOJHBIMU U HEOAHOpOoAHBIMU? Teopema o
CTPYKTYypE pelIeHus JIMHEHHOTO OJJHOPOIHOTO U HEOJTHOPOAHOTO ypaBHeHus? Perenus
HEOJIHOPOJHOIO YpaBHEHUS B Cllyyae CHelHalbHOM MpaBoil YacTH, METOJIOM Bapualluu
MIPOU3BOJIBHBIX MTOCTOSIHHBIX ?

11. maremaTudeckue MoJieN Ha 6a3e ypaBHEHHI BTOporo nopsiaka? [lpumepsl Moenei.
Kpaesble 3a1aun.

Bonpocui k sx3ameny:

1. OcHOBHBIE TOHATHS TEOPHH OOBIKHOBEHHBIX (P PepeHInanbHbIX YPaBHEHUH —
IIOPSIIOK YPABHEHUs, FTEOMETPUYECKAst HHTEPIIPETALUsl YPABHEHUS U €r0 PEIICHUs, U T. 1.
TeopeMa cylieCcTBOBaHUS U €JUHCTBEHHOCTH pelleHus 3anauu Komm.

2. IuddepeHnnanbHbie ypaBHEHUS IEPBOTO MOPSIKA C Pa3ACISIONIMUCS
MIEPEMEHHBIMU, CTAHIAPTHBIA BUJ U METO/bI PELICHHUS.

3. JIunelinble ypaBHEHUS [IEPBOTO MOPSIIKA-CTAaHAAPTHBIA BUJ U METO/IbI PELLIEHMUSL.
VYpaBHenue beprymn.

4. Onaoponnsie auddepeHuaibHble YpaBHEHUS — CTAaHAAPTHBIA BUJT U METOJIBI UX
peneHusl.

5. YpaBHeHus BNOJMHBIX UG depeHnanax-cTaHJapTHbIA BUI U METO/Ibl UX PELICHHUS.

6.IIpocreiiime ypaBHEHUs IEPBOTO MOPAJIKA HE Pa3pELICHHBIE OTHOCUTEIBHO
npou3BoHON. YpaBHeHus Jlarpanxka n Kiepo-ctanaapTHbIN BUI U METOJIBI UX
pEILIEHus.

7. Ilpocreiimine ypaBHEHUS BBICIINX MOPSAAKOB-CTAHIAPTHBINA BU U METOJIBI UX
peLIEHus.

8. JInHeliHbpIe OTHOPOAHBIE YPABHEHHS BTOPOTO MOPSAIKA-TEOPEMA O CTPOSHUH PELICHHUS
Y METOBI €70 PELICHMUSL.

9.JIuneiinkIe HCOAHOPOAHBIC YPABHCHUSA BTOPOT'O IMOPAAKAa —T€OpEMa O CTPOCHUHN O6H_ICF (O)
peICHUSA U METOJAbI PCIICHU A Bapnauneﬁ IMPONU3BOJIBHBIX ITOCTOSAHHBIX.

10. JInneitHple HEOAHOPOAHBIE YPABHEHUS CO CIIEIIMAIBHON ITPaBOM YaCThIO.

11. OOumne nmoHATUS 0 cucTeMax AU depeHuraibHbIX ypaBHeHU. HopmanbHbie
cucTembl TUPpepeHInaTbHbIX YpaBHEHHUH.

12. KpaeBble 3amaum uid JIMHEWHBIX ypaBHEHUN BToporo nopsaka. Knaccuduxanms
KpaeBbIX 3aJa4-TMHEWHAsA, OHOPOAHAS U HEOJHOPOIHAs KpaeBas 3ajaja.



13.I1pubmKeHHOE UHTErPUPOBAHUE CUCTEM MU GepeHITHATPHBIX YPABHCHUH 1
ypaBHEHMI BBICHINX MOPSAIKOB. MHTerprpoBanue nuddepeHnnanbHbIX ypaBHEHHH ¢
IIOMOUIBIO PSIJIOB.

14.Tudddepennmanbapie ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX MIEPBOTO MOPSIKA.
YpaBHEHUS TUHEWHBIE OTHOCUTEIIBHO MTPOU3BOIHBIX (YaCTHBIC CITyYan WHTETPUPOBAHUS).

KoHTpoJibHbIEe 1 HHANBHAYAJIbHbBIE 3aJaHUS
Oo0pa3ubl MHAMBUAYAJIbHBIX 3a1aHUI

JAnddepennuaibHbie ypaBHEeHHS IEPBOT0 MOPSAKA

1. C nomotbto U30KIUH U300Pa3UTh CXEMATHUECKH PEIlIeHNEe YpaBHEHUS
2(y+Yy)=x+2.

2. Pemmts YpaBHCHUA, ITPHU H€O6XOI[I/IMOCTI/I CBCId UX K YPaBHCHUAM C pa3aCiIAIOIIMMHACA
MNEPEMCHHBIMU

2 '
1. (x*+2x)y*dy = xdx; 2. dy= ‘ﬁ yz dx, 3.1 = Xcos?Y;

4. y'x’e¥ =e”, y(1)=0; 5. 2(x+Yy)dy+(3x+3y-1)dx =0, y(0) = 2.

3. Pemmth 0THOPOHBIE YpaBHEHHUS
1. X%y —y>=2x% 2. xy'=y(Iny-Inx); 3. xydy—y’dx = (x+y)’e™*dx;

,_ X+2y-3,

;5. (y?—3x%)dy +2xydx =0, y(0) =1.
4x-y-3

4. Pemuth ypaBHEHUS, IPU HEOOXOJUMOCTH CBEAS UX K JTMHEWHBIM

1. y'+2xy = xe‘xz; 2. 2ydx+(y? —6x)dy =0; 3. Xy’ = y+Xx°CosSX;

4. (-1)y —xy=x—x y(2) =1,5; 5. y'+2xy=xe™* sinx, y(0) =1.

5. Pemmuts ypaBHenue bepuymniu
1.y =x¥y—xy; 2. xy+2y=xy; 3.2(xy'+y)=y?Inx, y(1) =2.

6. Pemmts ypaBHeHUE B MOJHBIX AU depeHmanax
3x° + 2x% +xy +2y°
> y dx = )3/ y dy.

1. (y+£2)dx+(x+iz)dy =0; 2
X y

7. HaiiTu uHTErpupyOMMI MHOKUTENH U 0011lee pelieHe YpaBHEHUS
(x* +y? +2x)dx +2ydy = 0.

8. OmnpenenuTs TUN YpaBHEHUS U yKa3aTb CIOCOO €ro pereHus:



1. xy'—xe*¥ =2; 2. xydx+(x+1)dy =0; 3. xy'+3xy® =2y;
4. dy+3y—-e*)dx=0; 5. (x*+y®)dx+2xydy =0.

9. Haiitu obmee u 0ocoboe (ecau OHO CYIIEeCTBYET) PEIICHUs YpaBHEHUN
1. (xy? +x)dx+(y* = xy®)dy =0; 2. xy'+y=y* 3. (y>-3x*)dy+2xydx = 0;

4.y = X(1+ Iny—Inx); 5. xe*dx+(x?ye” +2y)dy = 0.
X

10. Pemts 3amauy Kormm

Ly 2X y= 2%
' 1+x* 7 1+ %%

vO)= 2; 2.3y +2xy = 2xy % >, y(0) =1;

3. ydx = (3ycos2y —2y?sin 2y — x)dy, y(16) = 7.

11. Peuruth ypaBHEHHUS
1Ly=x+y-Iny; 2. x[(y)-1]1=2y; 3. y=xy'—(y)°.

JuddepenunaibHbie ypaBHeHHs BbICIIMX OPSIAKOB

1. Pemmurs YpaBHCHUA, IOHU3HUB UX ITOPATOK
Loy"+2xy'=0; 2. (y-1)y"=2(y)"
3.y"+3yy"=0; 4 yy"=2x(y)*, y(2)=2,y'(2)=0,5.

1. Haiitu oOmiee pemieHue ypaBHEHUS
1. y'=-2y'+4y=0; 2. y"+6y'+9y=0; 3. y"+4y=0.

2. Pemmrts 3anauy Komm
L 3y"-2y'~-8y=0y(1)=Ly(1)=2 2 y"+y=0,y(=2y(=1
3. Haiitu oO1iee perenne ypaBHEHUS
2y"+y'—y=f(x),
ecIu
1. f(x)=3x*-1; 2. f(x)=3e*; 3. f(x)=2sinx; 4. f(x)=e"cos2x.
4. Haiitu pemenne 3agaun Komu

1 1x T 7, 1
N+_ :__’ - :2’ !_ :_’
Y'Y= 53 y(4) y(4) >
Meroaamu Jlarpanxa u Komn.

5. Haiitu obmee pemieHue
1.y +5y"+7y +3y = (16x+20)e*; 2. y¥ —y"" =5(x+2)*%



3. (4x+3)°y"+(4x+3)y'—16y=0; 4. x’y"-3xy’+3y=—Inx.
Cucrembl 1u¢depeHINATbHBIX YPABHEHHI

1. Haiitu pemeHus TUHEHHBIX CUCTEM

. {X:—8x+4y ) {)‘(:6x+5y x(0)=0

y=3x—-4y y=-x+2y  y(0)=1.
X=5x-2 X=6X+4y+2t
3)J” y oo " y
y=2x+y y=-x+10y-1
2. Pemuts cucremy nuddepeHnuanbHbIX ypaBHeHUH MeTooM Jlarpamka
X'=—4x+Yy,
y'=—6X+Yy+ o

l+e

3. Pemmtp pasHbpIMH MeTOAaMHU (MM METOJOM HCKIIOUCHH, HIIM METOJIOM Diiepa, Win
MaTPUYHBIM METOIOM) JIBE CUCTEMBI U PepeHINATBHBIX YpaBHEHHH X' = AX, I/ie

3 1 -1) =1, 0 1 0)A4=-2
1) A=[ 2 2 -1/,4=3,  2) A=|-4 -4 0|, 4=-2
2 1 4) A4,=5 2 1 2) n=2

3amnucarhb MaTpuaHT Kﬂ)KI[OfI CHUCTEMBI W HaWTH HX q)yHI[aMeHTaHI)HI)IG CHUCTEMbI
peLeHui.

4. Pemmth cucremy auddepeHnnanbHbIX ypaBHEHUH
X'—y"+y +x-3y =0,

4y" —2x"—x'—2x+5y =0.

Oopa3zubl KOHMPOSILHBIX 3A0AHUTL

KonTpoJubHnas pabora no reme

«/InddepennuaibHbie ypaBHEHUS MIEPBOr0 MOPSAKA»

Bapuant Ne 1

l. OHpe,Z[CJ'II/ITB THUII U HAaUTH 06IJ_[I/IC peIICHUA JaHHBIX ypaBHCHI/II\/'IZ



1 (y+ylhx)dx—(x—xy)dy =0.

5 V' + 2X y= 2x2
1+x2 " 1+ x2
2, X 2 X2
3. (xy*+—)dx+(x“y——=)dy =0.
y2 y3

I1. HaiiTu yacTHbIe pelieHust

1. xy’—y=xtg(¥j, y(@) =1.

2. eydx=(2y—xey)dy, y(-1) =0.

KonTpoJsbHnas paGora no reme
«Audpepennnaibuble ypaBHEeHUs BBICIIUX MOPSAKOB)

Bapuant Nel

.OnpegeuTs THI ¥ HAWTH 00ILME PELICHUS JaHHBIX YPABHCHUIA:
Ly =y +x.

X

" ! e
2.y" =2y +y=—.
X

I1.Pemuts 3anauy Komm:
1 W H(Y) =0, y@) =1 y'@)=1.

2. Y=Y =€ +2x y(0)=1 y'(0)=1.
Oo0pa3sen 3k3aMeHAIIMOHHOT0 OuJieTa

buner 1
JudpdepeHunanbHbIe YyPAaBHEHUA

1. Onpenenenue u croco6 pemenus AuddepeHranbHOro ypasuenust bepuyu.
2. CucTeMbl IMHEHHBIX OJTHOPOIHBIX U HEOJTHOPOTHBIX TU(PEpEHITNATHHBIX YPaBHEHUH C
MOCTOSIHHBIMU K03 punimenramu.

3. Haiitu o61ee pentenue ypaaenus x>y —cos2y =1.
4. Tlo BUJy IPABOM YaCTH U KOPHSM XapaKTEPUCTUYECKOTO YPABHEHHS 3aIUCATH YaCTHOE
pewenue ypasnenus )" + y =4xCoS X.

5. Haiitu yacTHOE pellleHHe ypaBHeHUsT )’ = 2\/; Inx, y(e)=1.



Konmponws oceoenus komnemenyui

Ne Bun xouTpons KonTponupyemsbie paznaenbt Komnereniuu,
i\ KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1-Paznen 3 B 3-m cemecTpe VYK-6, OIIK-1

KOHTp.paboTa(ripoB

€pKa U OIICHKA)

2 TectupoBanue. Paznen 1-Paznen 3 B 3-m cemectpe YK-6, OIIK-1
IToaroroska k
TECTUPOBaHUIO(OLEe

HKa pe3yJbTaTOB)

3 CamocrostenbHoe| Pasznen 1-Paznen 3 B 3-m cemectpe YK-6, OIIK-1
peleHue
HPAaKTUYECKUX
3a/1aHUI

(ayautopHast)

4 Teopernueckuii Pasnen 1-Paznen 3 B 3-m cemectpe YK-6, OIIK-1

TECT

5 DK3aMeH BO VK-6, OIIK-1

TPETHEM CEMECTPE Paznen 1- Pazgen 3

7. YueOHO-MeTOAUYECKOE M MATEPUAJBLHO-TEXHHYECKOe ofecredeHre JTUCHUTITHHBI
(monyas) AuddepenunanbHbie ypaBHeHUs
IlepeueHb OCHOBHOM M JOTOJHUTENbHON y4eOHOU JHUTEpaTyphl, HEOOXOUMOM ISl OCBOCHUS

JTUCIUIUIAHEI (MOyIist) AuddepeHnraibHble ypaBHEHUS.

K ocHoBHO# (00s13aTeNbHOM) TUTEpAType OTHOCATCS Y4eOHUKH, yueOHbIe ocoOusi, yueOHO-
MeToAnYecKasl JuTepaTypa U MOHOrpaduu, U3ydeHHE KOTOPBIX SBISETCS 00s3aTeNbHBIM IS
OBJIQJICHUSl 3HAHUAMU B TIOJIHOM OOBEME IO JUCHUIUIMHE B COOTBETCTBUU C JaHHOH
nporpamMoii. K OCHOBHOM, mpexae Bcero, OTHOCHUTCS JHTeparypa, uMemomas Trpud
MunucrepctBa obpazoBanusi U Hayku Poccuiickoit ®denepanuu unum Y4eOHO-METOANYECKOTO
00BbeTMHEHNS, PEKOMEHIYIONINX HM3JaHNEe K HCIOIB30BaHUIO B ydyeOHOM mporecce. B crmcke
OCHOBHOM JINTEPATyphbl yKa3blBaeTCsl He Oosee MATH MCTOUYHUKOB, UMEIOIIUXCS B I0CTaTOUYHOM



KonudecTBe B GoHAe OmOimoTeku. Ecim mocTymHa AIeKTpOHHAsT Bepcus YYEOHUKOB, YUECOHBIX
nocoOuit u T.1., CIAEIyeT YKa3aTh IS HUX PEKUM JIOCTYIIA.

K nomnonHuTensHOW OTHOCUTCA JIUTEpaTypa, peKoMeHayemas OakajgaBpaM, Marucrpam Jis
CaMOCTOSITENIbHOTO M3YYEHUS TP BBHIITOJHEHUH KypCOBOTO MPoeKTa (paboTsl), yueOHOI HaydyHO-
UCCIIEIOBATEIbCKOW paldOThl, MpH HamucaHuu pedeparoB, Ui TMOATOTOBKHM K CEMHHApaM,
NPAaKTUYECKUM 3aHATHAM, Ja0OpaTOPHBIM paboTaM M APYrHUM y4eOHBIM 3aHATHSM, a TaKXKe s
yriayOJeHus U pacllupeHys 3HaHUN 110 TAHHOW JUCLMILIUHE.

Bce UCTOYHMKM B OCHOBHOM M JIOIOJIHMTEIBHOM JIMTEPAType HAIOTCA C  IOJHBIMU
OoubmuorpagUuecKUMH OMUCAHUSMH B COOTBETCTBHUM C POCCHHCKUM WM  3alagHbIM
CTaHJapTamMH OQOPMIICHHS.

Jliist MarucTpaTypsl 00s3aTEIIbHO HATMYIHE JTUTEPATYPhl HA AHTITHHCKOM SI3BIKE.

7.1. YueOHas JiuTepaTypa:
OcHoBHas iMTeparypa:
1. Mameees H.M. Meronbl WHTETPUPOBAHUS OOBIKHOBEHHBIX U PEpEeHINATBHBIX
ypaBHeHuUi. - M. Briciuas mkona, 1962.
2. Cmenanos B.B. Kypc muddepennmansasix ypasHeruid. - M. TUTTIL, 1952.
3. Onwceonvy J1.D. luddepenimanbuble ypaBHEHUS U BapUAIMOHHOE HCYHUCIEHUE. — M.:
YPCC, 1998.
Houmpseun JI1.C. O6bikHOBeHHBIe TuddepeHiansubie ypaBuenus. — M.: Hayka, 1983.
5. Ilempoeckuii U.I". Jlekuuu 1o TeOpur OOBIKHOBEHHBIX TU(PEepeHINaIbHBIX YPAaBHEHUI.
—M.: U3n-Bo MI'Y, 1984.
6. Tuxonos A.H., Bacunvesa A.b., Ceewnuxos A.I'. JupdepeHnnanbabie ypaBHeHHS. — M.:
®uzmataur, 2002.
7. Aeagponos C.A., I'epman A.J]., Mypamosa T.B. [luddepennmanbubie ypaBHeHUS. — M.
MI'TY, 2004.
Jlonmo/THMTeIbHAS JIUTepaTypa

>

=

Kysneyos JI.A. CoopHUK 3aaHMii 10 BeIciiei MaTtematuke. — M.: B.I11., 1994.

2. Quaunnos A.®. CoopHuk 3amad no nupdepeHmanbabM ypaBHeHusM. — M.: PX]I. -
2000.

3. Kpacnos M.JI. O6bikHOBEeHHBIE Mu(depeHInaTbHbIe YpaBHeHHs (yaeOHOe mocodue). —
M.: B.III., 1983. — 127.

4. Bacunvesa A.b., Meoseoes I'.H., Tuxonos H.A., Ypazeunvouna T.A. {uddepernmanpabie
U MHTEerpaJibHble YpaBHEHUS, BApHAIIMOHHOE MCUMCICHUE B MpUMepax U 3ajadax. — M.:
®duszmaraut, 2003.

5. Mameees H.M.COOpHUK 3a/1a4 U YHIpaKHEHUI 110 OOBIKHOBEHHBIM JU(PepeHIuanbHBIM
ypaBHEHUAM. — MH.: Bricias mkona, 1987.

6. Hanxo ILE., Ilonos A.I'., Kojcesnuxosea T.A. Bricuias maremMaTnka B YIPaXHEHUSX H

3amadax. — M.: Belicmasg mkomna, 1980.

7.2. UnTEpHET-pecypChl

HazBanue pecypca Ccpuika/mocTyn

DeKTpOHHast Ooubnnoreka  oHyaiH  «ExumHOE  OKHO http://window.edu.ru
OG6pazoBaTeNIbHBIM PeECypcam»

«Ob6pazoBarenbHbIi pecypc Poccum» http://school-collection.edu.ru

denepanbHbIi 00pa3oBaTENbHBIN MTOPTAT: http://www.edu.ru—
YUpexAeHU, IporpaMMebl, cranaapTel, BY3sl, Tectel EI'D, THA



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

®denepanbHbIN LIEHTP
pecypcos (PIIOP)

HH(OPMAITMOHHO-00Pa30BaATEITHLHBIX

http://fcior.edu.ru-

9BC "KOHCVYJIbTAHT CTYAEHTA".
OnexTpoHHas OMOIMOTEKa TEXHUIECKOTO By3a

http://polpred.com/news

WznatenscTBO «JIaHby). DICKTPOHHO-OMONIUOTEYHAS CHCTEMA

http://wwwv.studentlibrary.ru-

WznatensctBo «JlaHBY». DIEKTPOHHO-OMONMOTEYHAS CHICTEMa

http://e.lanbook.com-

ExenenenpHuK HayKU U 06pa30BaHI/IH IOra Poccuu ((AKa,HeMI/IH»

http://old.rsue.ru/Academy/Archives/I

ndex.htm

Hayunas snextponnas 6ubnmoreka«e-Library»

http://elibrary.ru/defaultx.asp-

DnexTpoHHO-6HOMHOTEUHast cuctema IPR books

http://www.iprbookshop.ru-

obpazoBanus «VHpopmMIO»

SHGKTPOHHO'CHpaBO‘IHaH CHUCTEMAa JOKYMCHTOB B C(i)epe

http://www.informio.ru

WudopmanmonHo-nipaBoBas cucteMa «[ apaHT»

CereBast Bepcus, TOCTYITHA CO BCEX
KOMIBIOTEPOB B KOPIOPATUBHOM CETH
Nurl’y

7.3. IIporpaMmmHoOe obecnevyenne:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajibHO-TEXHUYECKOE 0fecneueHmne

B  oprammzamum  y4eOHOTO

nponecca

HCO6XOI[I/IMLIMI/I SABJIIIOTCA CpeacTBa,

o0ecreunBarIIUe ayIuOBH3yaIbHOE BOCIIPHATHE YUeOHOTO MaTepHaia ( CrenuaTn3upOBaHHOE

JEMOHCTPAIIMOHHOE 000PYI0BaHUE):

Ayautopus Ne303

386132, Pecnybsinka MHrymerus, r.o. Topof
Haspans, r.Haspans, tep. 'amyp3uesckuii
aJMUHUCTPATUBHBIN OKPYT, Y. MarucrpanbHas,
1. 39«a». Ayn. Ne303.

[Tomans 71.6 M?

CrenmanusupoBaHHas yuyeOHas MeOenb AJis
00y4aromuxcs 1 MpernojaBaTelis; TEXHUUECKHUe
cpencTBa o0yueHHsl (KOMIbIOTEPHAsl TEXHUKA,
JI0CKa, MyJIbTUMEINITHOEe 000py10BaHuE:!
MHTEPaKTUBHAS JOCKA, IPOEKTOP); JOCTYI K
MH(OPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOM ceTn
WuTepHeT; yueOHO-METOJUUECKUE MaTepUabI.

Jiis caMocTOsTeNbHON PabOThl 00yUYaIOIIUXCSL.
Aynuropust Ne 116

386132, Pecnnybnuka MHrymerus, r.0. ropoJ
Haspans, r.Ha3pans, Tep. ['amyp3ueBckuit
aJMMHHMCTPATUBHBIN OKPYT, yiI. MarucrpanbHasi,
1. 39«a» Aya. Nell6.

ITnomane 36,2 M2

PaGouue mecta a1 00yqaromuxcs, TEXHUIECKHe
cpenctBa o0ydeHus (HOyTOYK, TOCKa), TOCTYI K
cetu MIHTEepHET, yueOHO-METOIUYECKIE
MaTepHalIbl, SJICKTPOHHBIE 00pa30BaTeIbHbIC

pecypchl.



http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

Pabouas mporpamMma quctumiviel «luddepeHnnansabie ypaBHEHH» COCTaBICHA
B cootBercTBUU € TpeboBanusiMu DPI'OC BO mno HampaBieHHIO MOATOTOBKHU
09.03.02 «HMHpopmamoHHBIE CHUCTEMBI W TEXHOJOTHH», YTBEPKJICHHOTO
npukazoM MunHucrepcTBa obpasoBanus U Hayku Poccuiickoit @enepanun ot 07

aBrycrta 2020t Ne891

[Iporpammy cocraBui:
[Tpodeccop, 3aB. kadeapoi «MaTeMaTHIECKUN aHATH3)

Tankues Mcmania Aromnosuu

ITporpamma os1o0peHa Ha 3acenanuu kadeapsl «MaTemaTnueckuil aHaIu3»
ITporokon Ne 9 ot «28» anpens 2026 roxa.

[Iporpamma  omoOpeHa  Y4eOHO-METOAMYECKOH  KOMHUCCHUEH  (DM3HKO-MaTeMaTHIEeCKOTO
dakynbrera
ITporoxoi Ne 6 ot «28» anpenst 2026 rona.



CaejieHust 00 yTBep:KIeHHU MPOrPaMMbl HA OUepPeHOH y4eOHbIIi T ¥ perucTpanun u3MeHeHui

YueOHblit Pemenue kadenpst BuecenHble M3MeHEHHUs ITonanuce 3aB.
rox (Ne mpoTokora, Kadeapoi
JaTa)




