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1. ean ocBOeHUs AUCHUILIMHBI
HenssMmu ocBoeHust nucuurinHbl (Moayiist) «/luddepenunansubie ypaBHeHUs» - (popMUpOBaHHE U

pa3BUTHE Y CTYACHTOB MPO(ECCHOHATBHBIX U CIIEUAIbHBIX KOMIIETEHIIMH, O3BOJISIOIIMX UM Ha 0aze

OCBOCHHBIX TEOPETUYECKUX U TMPAKTUYECKUX OCHOB MATEMAaTHMUYECKOTO armapaTra OCYLIECTBIATH
MPOeCCHOHATIBHYIO JESATENHHOCTh. DOPMUPOBAHNE COBPEMEHHBIX TEOPETUYECKUX 3HAHUU B 00IaCTH

OOBIKHOBEHHBIX AU PEpEeHIINANbHBIX YpaBHEHU UM TPAKTHYECKUX HABBIKOB B PEIICHUU U
MCCJIETOBAaHUM OCHOBHBIX TUIIOB OOBIKHOBEHHBIX AU(depeHIInaIbHbIX YPaBHEHUM U UX CUCTEM.

[epevens mpodeccHoHANBHBIX CTaHAAPTOB, OOOOIIEHHBIX TPYIOBBIX (YHKIWH W TPYJOBBIX (PYHKIIHH,

COOTBETCTBYIOIIUX HpO(I)eCCPIOHaHLHOﬁ ACATEIBHOCTH BBIITYCKHHUKOB

HaumeHoBanue 10KymMeHTa Kon HanmMenoBaHnre 6a30BOM TPYIIIIEI, TOIDKHOCTH
(mpocdeccun) nnM cienUaITbHOCTH
OK3 2320 [IpenogaBarenu B cpeaHe mikose
2340 IIpenogaBarenu B cUCTEME CHIELIMAIBHOTO
o0OpazoBaHuUs
Koa u O06001eHHbIE TPY/10Bble QYHKUHH TpynoBbie GyHKIIUN
HAHMEHOBaHHUe Kon HaunmeHoBanue Yposenb HaunmeHnoBanue Kon YpoBenb
npogecCHOHATBH KBaJIu(puKa (moxypoBeH
oro 107011 b)
cTaHgapra KBaIu(puka
0

01.001 INemaror [enaroruueckas Oo6menenarornyec| A/01.6
(memaroruyeckas JIESATENBHOCTD MO Kast (QyHKIVSL. 6
JIEATEITHHOCTD B MIPOCKTUPOBAHUIO H OO0yueHune
JIOIITKOJIBHOM, peanuzanuu BocnurarensHas | A/02.6
HaYaJIbHOM 00pa30BaTeNBHOTO JICSATSILHOCTh 6
o0111eM, A | mpouecca
OCHOBHOM 00I1IeM, o0pazoBaTeIbHBIX 6
cpexHeM o01emM OpTraHU3aIHIX PasBuBatomas A/03.6
00pa3oBaHNN) JIOIITKOJILHOTO, JeSTETFHOCTh
(BOoCcTIITATEND, HaYaJILHOI'0 OOIIETO, 6
YUUTEIh) OCHOBHOTO 00I1Iero,

CpelnHero oo1ero

00pazoBaHus

Ilemarornueckas Ilemarornueckas

JIESATEIIbHOCTD TI0 JIESITEIILHOCTD TI0

MIPOCKTUPOBAHUIO U peanu3anuu

B | peanmzaumu 6 porpamMmm B/03.6 6

OCHOBHBIX OCHOBHOTO U

001eo0pazoBaTeIbHBIX CpeAHero

porpaMm o01ero

obpasoBaHus




Mecto nucuumiunabl B cTpykrype OIIOII 6akanaBspuara
Hucummuinna  «/luddepeHnnanbaple  ypaBHEHUS BXOIUT B 0a30BYI0 4acTh 00s3aTeIbHBIX
JUCHUIUIMH MaTEMAaTUYCCKOro M C€CTCCTBCHHO-HAYYHOI'O IHKIJIA. SIBnsercs OIHUM H3 HaYaJIbHBIX
pa3qesioB COBPEMEHHOW MAaTEMATUKM W WUIPacT BaXXHYIO pOJb B OCO3HAHHOM OCBOEHUM JPYIHX
MAaTEMATUYCCKUX W MPUKIIAJHBIX JUCHUIIIINH, TaK KaK MCETOIbI ﬂncb(bepeHuHam)me ypaBHeHI/Iﬁ
HaxXoJAT CaMO€ HIMPOKOE MPUMEHEHNE BO MHOTMX HayKaX, Ha MEPBBIN B3I, BECbMa OTJAJIEHHBIX OT
MaTeMaThuKH. JTa JUCHUIINIMHA BMECTE C MAaTEMaTH4YECKUM aHaAJIU30M, TeopI/Ieﬁ (bYHKHI/II/I
KOMIIJIEKCHON TEePEeMEHHOW SBISAIOTCA (YHIAMEHTOM, Ha KOTOPOM CTPOMTCS BCS MareMaThdeckas
HayKa.
JuddepeHnunanbaple ypaBHEHHUS NPEAMIECTBYIOT JUCHMIUIMHAM: «KOMIUIEKCHBIH aHaIu3»,
«YpaBHEHMS C YaCTHBIMU ITPOU3BOAHBIMIY, « Teopus urp» u np.

3. Pe3yabTarhl 0CBOCHUS AMCHUILIMHBI (MoayJis1)) AuddepeHumnalbHble YPABHEHUS
[Iporiecc wm3yueHHWs] MUCHMIUIMHBI HampaBlieH Ha (OpPMUPOBAHHE 3JIEMEHTOB CIEIYIOLINX
koMmriereHmi B cootBercTBrM ¢ @PI'OC BO 1o naHHOMY HanpaBJICHHIO:

Kon HanmenoBanue WNunukaTop nocTukeHus B pesynprate ocBoeHMs
KOMIIETEH- KOMIIETEHIIUH KOMIIETEHIIUH JUCLUIUIMHBI 00yYaromuics
1A JOJIKeH:
VK-1 VYK-1. Cnocoben VK 1.1: Ananusupyer 3anauy, | 3Hatb:
OCYILECTBIIATh MOUCK, | BBIAEISASA ee Oa30BbIe Lenu 1 3a1a4n HAYYHBIX
KPUTHUYECKHUM aHaIN3 | COCTaBJISIOLINE; UCCIIEIOBaHU 110
uHpopManuy, VYK 1.2:0mnpenenser, HaIIpaBJICHUIO
MIPUMEHSTh UHTEPIIPETUPYET U PAHXKUPYET | AESTETbHOCTH, Oa30BbIE
CUCTEMHBIHN NOAXO0A uHpOopMalHIo, TpeOyeMyo A | MPUHIUIBI K METObI UX
JUISL pellieHus pelIeHus: TOCTaBIEHHON OpraHU3aliK; OCHOBHbIE
IIOCTABJICHHBIX 3a7a4 | 3ajauu; MCTOYHUKU HAYyYHOH
VYK 1.3:OcymectBisier mouck | mHbOpMaIuu U TpeOOBaHUS
UHGOPMALIUK TS peILICHUS K [IPE/ICTaBICHUIO
IIOCTaBJIECHHOW 3374 I10 MH(pOPMaLMOHHBIX
Pa3IUYHBIM TUIIAM 3alpPOCOB MaTepHaloB; CIOCOOBI
VK1.4: ITpu o6paboTke oTpe/eICHUs] BUIOB U THIIOB
uHpOpMAaLUU OTINYAET npodeccoHaIbHBIX 33/1ad,
(akThl OT MHEHUH, CTPYKTYpUpPOBaHHUE 3a]a4
UHTEPIIPETALNN, OLIEHOK, Pa3InYHbIX TPYIII;
dhopmynupyer coOOCTBEHHBIE (hOpMYTUPOBKH U3BECTHBIX
MHEHUS U CYXKIEHUS, YTBEPXKACHUM, CIIEACTBUI U3
apryMEHTHUPYET CBOM BBIBOJIBI | HHX
U TOYKY 3pEHHUSL. YMerTs:
VYK 1.5.: PaccmaTtpuBaet u CocraBnsaTh 00U T1aH
IIpeIaraeT BO3MOKHBIE paloThI 110 3aJaHHOH TeMme,
BAapUAHThI PELICHUS npeiaratb METObI U
MIOCTaBJICHHOH 3a7auH, croco0bl 00pabOTKU
OLICHMBAsI UX JIOCTOMHCTBA U pe3yJIbTaTOB, IPOBOJUTH
HEJ0CTaTKU UCCIJIEIOBaHMSI 110
COTJIACOBAaHHOMY C




PYKOBOJIUTEIEM ILIaHY,
NPE/ICTAaBIATh NOJTy4YEHHbIC
pe3yJIbTaThl, BEIOUPATH
Haubonee 3¢ hekTuBHBIE
METOBI PEIICHUS] OCHOBHBIX
THIIOB 33]a4,
BCTPEYAIOIINXCS B
MaTeMaTHKe.

OIlIK-1

CrniocobeH NpuMeHsTh
(dbyHIaMeHTaTbHBIC
3HAHUSI, MTOJTyYCHHBIC
B 00J1aCTH
MaTeMAaTUYCCKUX U
(W) ecTeCTBEHHBIX
HayK, U MCIIOJIb30BaTh
UX B
npodeccnoHanbHOM
JeSATSILHOCTH

3HaeT: MeTo/bl Hccie10BaHus,
NpUMEHSIEMbIC B
MaTeMaTHYECKOM aHaJn3e,
KOMILJICKCHOM H
(YHKIIMOHAJIBHOM aHAIN3E,
anreOpe, aHATUTUYECKON
FEOMETPUH U TOIIOJIOTHH,

g depeHInaIbHbIX
YPaBHEHMAX, TUCKPETHON
MaTeMaTHKE 1 MAaTEeMaTHIECKOM
JIOTMK, TCOPHH BEPOSTHOCTEH,
MaTeMaTHYECKOW CTATUCTHKE H
CIIy4aliHBIX Mpoleccax,
YHCIICHHBIX METO/IAX,
TEOPETUYECKOI MEXaHUKE.
Ymeer: [lyOnmuHo 10Ka3bIBaTh U
00BICHATH (DyHJAMEHTAJIbHBIE
PE3yIbTATHI, COOTBETCTBYIOIIIX
paszenaM MaTeMaTHKH
Bianeer: HaBslkamu cTpororo
T0Ka3aTeNbCcTBA YTBEPKIACHUHN B
00JacTH MaTeMaTHYECKOT0
aHaJIN3a KOMIUIEKCHOTO U
(GYHKIIMOHAIBHOTO aHAIN3A,
areOpbl , AaHATUTHYECKON
TCOMETPHH ,

b hepeHIanTbHOM TeOMETPHH
W TOTIOJIOTHH,

Qg QepeHIranbHbIX YpaBHEHUH,
JIUCKPETHON MAaTeMaTUKHU U
MaTeMaTHYECKON JIOTUKH,
TEOPHUH BEPOATHOCTEM,
MaTeMaTHYECKONW CTAaTUCTHKH
CITy4ailHBIX MPOLIECCOB,
YHCICHHBIX METOJIOB,

TEOPETUYECKON MEXaHUKHU

Bnaners:
CUCTEMATUYCCKNMHU
3HAHUSMHU TIO HAMIPABIICHUIO
NESATEITLHOCTH;
yTIyOJICHHBIM 3HAHHUSIMH 110
BbIOpaHHOW HaNPaBJIEHHOCTH|
MOJATOTOBKH, 0a30BBIMHU
HaBbIKaMU IIPOBEACHHUA
HAYYHO-HUCCIIEeI0BATEIbCKIX
paboT 1Mo MPEeTI0KEHHON
TeMe.

1IK-3

CrocobHOCTH CTPOTOro
JI0Ka3aTebCTBA
YTBCPIKACHUA,
chopmyupoBaTh
pe3yabpTaT, yBUJIETh
CIIEICTBUS
TIOJTy4E€HHOTO

3HaeT yTBEPKACHUS,
HAXOJIAIINECS B ITHPOKOM
JUara3oHe, TpeOyroIme
OPUTHHAILHOCTH aHAJIH3a.
YMeeT nonb30BaThCA
OTpabOTaHHBIMU U
MaJIOM3BECTHBIMHA METOAAMU



pe3ynbTara aHaiuza. Bnageer Mmeronukamu

J0Ka3aTcJIbCTB, Tpe6y10H_[I/IMI/I

a0CTPaKTHOTO MBIIIJICHUS U
KOMILIEKCHOTO TIOIX0/1a

4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI (MoayJsi) Juddepenuuaibubie ypaBHeHUsI

4.1. CTpyKTypa IUCHUILIHHBI (MOXYJINA)

OO0mas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET S 3a4eTHHIX enunuil, 180 Jacos.

Bun yuyeoHoii paGoThl Bcero IlopsinkoBbIil HOMeEpP
cemMecTpa
3

OO0mmas TpyI0eMKOCTh AUCIUILUIAHBI BCero (B 3.€.), B 4 3.e. 45 3.e.

TOM YHCIIE:

Kypcogoii mpoekTt (padoTa)

AyIUTOpHBIE 3aHATHUS BCETO 68 68

(B akaz. yacax), B TOM YHCJIC:

Jlexmn 36 36

IIpakTHueckue 3aHATHS, CEMUHAPHI 32 32

JlaGopartopHslie paboTHI - -

CamocrosTensHast paboTa Bcero (B aka. yacax), B TOM 49 49

qice:

KCP - -

OK3aMeH 27 27

OO6mIast Tpy10€MKOCTh AUCIIHTLTAHBI 144 144
Ne/ Bunbt yueOHOI pabOTHI, BKIIFOUasi CaMOCTOATEILHYIO DOpMBI TEKYILErO
Ne paboTy CTyZIEHTOB U TPYIOEMKOCTH (B Yacax) KOHTPOJIS YCIIEBAEMOCTH

Haumenosanue
paszienoB U TeM

(o HezensiM cemMecTpa).
DopMBI IPOMEKYT. ATTECT




JUCTIATUTAHET (MOYJIS)

ceMecTp

AymuropHas paborta

CaMocrosTenbHas

pabota

BCETro

JICKOIUN

IIpakT. 3anaTUs

JIaGopar. 3aHaTUS

Jp.BUIBI KOHTAK. pao.

Kypcos. pa6(.mpoekr)

TTonroroBsxka K dK3.

Jlpyrue BUIbI

CoOecenoBanue

IIpoBepka KoHTP.pad

Kypcosas pabora
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Pa3pea 1.
Aunddepenuuanbubie
ypaBHeHus 1-ro
NOpsiAKA

20

25

11

1.1

3amauu, TPUBOASIINAECS K
nuddepeHITaTbHBIM
ypaBHEHUSIM (JaCTHBIC
pelieHus, oOIIHii
WHTErpaj, ooIme
peleHus, mojue
HarpaBJICHUH,
W30KIIUHBI)

1.2

YpaBHeHus ¢
Ppa3iensOIUMHU
MEPEMEHHBIMU

1.3

OnHOpOIHBIC U
HpI/IBO]lﬂHII/ICCSI K HUM
ypaBHEHUS

1.4

JIuneiinbie ypaBHeHuUs 1-
ro MopsAIKa

1.5

YpasHenue bepuymm

1.6

YpaBHEHHE B IOJIHBIX




nuddepennmranax.
Nurterpupyromuii
MHOKHUTEIb

1.7

Teopema Ko g1s
ypaBHEHU TIEPBOTO
nopsiika

1.8

YcranoBieHue
JIOCTAaTOYHBIX yCIIOBUU
CYyILIECTBOBaHUS U
€IMHCTBEHHOCTH 3aJauu
Komm

1.9

Metoabl HaxoXaeHus
0COOBIX pEIICHHI

YpaBHeHus,
Hepa3pelIeHHbIE
OTHOCHUTEIBHO
IIPOU3BOJIHON

Paznean 2.
JAuddepenuuanbubie
YPaBHEHHUS BHICHINX
MOPS/AKOB

14

15

2.1

HuddepennmanbHubie
YPaBHEHUS BBICIIINX
TIOPSIIKOB (pa3peniMblc B
KBaApaTypax, QyHKIHs
Komu, ogHOpOIHBIE 1
000011IEHHO-0JHOPOTHBIC
YpaBHEHHUS)

2.2

OO61mas Teopusi ypaBHEHUI
N-ro MopsiJika ¢
MOCTOSTHHBIMU




kod(purmenTamu

23

Heonnoponansie
ypaBHEHUs 2-T0 MOpsAIKa

24

Kpaesbie 3anaun. 3anaua
[Itypma — JInyBuis

Pasznen 3 Cucremsl
JIUHEHHBIX

AU pepeHnaIbHbIX
YPaBHeHUil

12

15

31

OO0mas Teopusi JTMHEHWHBIX
CUCTEM
nuddepeHIanTbHBIX
ypaBHEHUH

3.2

CucteMbl TMHEHHBIX
ypaBHEHUH C
HOCTOSIHHBIMU

K03 duIueHTaMH

33

ITonsatue o

QG epeHIHaATHEHBIX
YPaBHEHHUSAX B YaCTHBIX
IIPOU3BO/IHBIX.
JIuneniiHble ypaBHEHUS B
YaCTHBIX MTPOU3BOJIHBIX 1-
ro nopsjka

144

36

32

49

KypcoBas paboTa

60




KOHCY/IbTaLuu 2

DK3aMeH 8

4.2 Conepxxanue TUCUUIIMHBI(MOTYJIs1)
Paznea 1 Inpdepennuanbubie ypaBHeHust 1-ro nopsiika

Tema 1.1.: 3amaun, npuBoaAnIecs K U QPepeHINATbHBIM YPaBHEHUSIM (4aCTHBIC PELICHUs, OOt
UHTErpal, oOIIKe pelIeHus, 1MoJie HalpaBJIeHUH, N30KIUHBI)

Tema 1.2.: YpaBHeHUsI ¢ pa3fesOILUMU IEPEMEHHBIMU

Tema 1.3.: OgHOpOIHBIE U TPUBOJSAIINECS K HUM YpaBHEHUS

Tema 1.4.: Jluneiinble ypaBHeHUs 1-ro nopsaka

Tema 1.5.: YpaBHenue bepnyum

Tema 1.6.: YpaBHeHue B MOAHBIX JuddepeHmanax. HTerpupyomuili MHOKUTEIb

Tema 1.7.: Teopema Komu 11 ypaBHeHut 1-ro nopsjaka

Tema 1.8.: YcTaHOBIEHNE 10CTATOUYHBIX YCIOBUMN CYLIECTBOBAHUS U €AMHCTBEHHOCTH 3a1a4uu Ko
Tema 1.9.: MeToapl HaX0XKE€HUS OCOOBIX peIICHUI

Tema 1.10.: YpaBHeHus1, Hepa3peUIeHHbIE OTHOCUTEIBHO MPOU3BOAHOM

Pa3nea 2 IndpdepennuanbHbie ypaBHEHUS BHICHINX MOPSAIKOB

Tema 2.1.: [luddepeHunanbHbie ypaBHEHHs BBICIIMX MOPSIKOB (pa3peuinMbie B KBaJpaTypax,
¢bynkus Ko, oqHopoiHbIe 1 000011IEHHO-0THOPOAHBIE YPABHEHHS )

Tema 2.2.: OGmias Teopusi ypaBHEHUH N-T0O MOPSIKA C TOCTOSIHHBIMU KO3 PUITIeHTaMU
Tema 2.3.: Heognopoansie ypaBHEHUs 2-T0 TOPsIKA

Tema 2.4.: Kpaessie 3a1auun. 3agaua lltypma — JlnyBusmis

Paznen 3 Cucrembl JinHeHbIX JU(PepeHINATBLHBIX YPABHEHHU

Tema 3.1.: OOm1as Teopus TUHEHHBIX cucTeM TU(PepeHITNATBHBIX YPABHCHHMA

Tema 3.2.: Cuctembl JIMHEHHBIX YPaBHEHUH C MOCTOSIHHBIMU KO3 pHLineHTaMu

Tema 3.3.: Ilonstue o nuddepeHNaIbHbBIX YPAaBHEHHUSIX B YaCTHBIX INPOU3BOAHBIX. JIMHEHWHBIE
YpaBHEHMs B YACTHBIX MPOU3BOHBIX 1-TO mopsaka

5.00pa3oBaTesibHbIE TEXHOJIOTHU




AKTUBHBIE W WHTEPAKTUBHBIC (DOPMBI: JIEKIIUH, TPAKTHUYECKUE 3aHATHs, KOHTPOJIbHBIE pabOTHI,
KOJUIOKBUYMBI, 3a4€Thl U DK3aMEHBl. B TedeHHe ceMeCTpOB CTYIEHTBI PEINAIOT 33Ja4M, yKa3aHHBIC
[IPETNOIaBATEIIEM.

6. YueOHO-MeTOANYECKOE OOecedeHHe CAMOCTOATEIbHONH padoThl cTyaeHTOB. OneHOYHbIe
CpeAcCTBa /ISl TeKyLIero KOHTPOJISI YCIeBAeMOCTH, NMPOMEKYTOUYHOIl aTTecTalMi MO HTOram

OCBOEHUS THCHMUILINHBI.
6.1. ILl1an camocTOsATEILHOM PadoThHI CTYJA€HTOB

Ne i/m HaunmeHoBaHue Bua camocrosiTe1bHOM Tpynoemkocts (B
pasnesa (TemMbl) padoThI aKaJeMH4YecKHUX 4acax)
1 VYpaBHeHue Diinepa Pemenue 3anau u 6
YIPaKHEHH
2 Meron Ditnepa st Pemenue 3amau u 5
JMHEWHBIX YPAaBHEHUHN | YNIpaKHEHUH
3 Metoa U30KJINH Pemrenue 3agau u 7
YIIPpKHEHUH
4 Cuctembl TUHEHHBIX Pemenue 3amau u 7
YPaBHEHUH C YIPaKHECHUN
MTOCTOSTHHBIMHU
kodhdunmeHTaMu
5 Oco0ble peneHust Pemenue 3amau u 7
YIIPAXXHEHUI
6 CocraBieHue Penrenue 3anau u 5
Qg depeHIratbHbIX yYIpaXHEHUH
ypaBHEHUH
7 WuTerpupyromue Pemenue 3anau u 6
MHOXHTEIN YIpaXKHEHUI
8 Meroa Bapuanuii Pemenue 3anau u 5
MOCTOSIHHBIX yIpaKHEHUI
9 @yHIaMeHTAIbHAS Pemenne 3anay n 5
CHCTEMA PENIEHUMN YIIPpOKHEHUH

OIIeHO‘lHI)Ie CpeacTBa AJid TEKyHIEro KOHTPOJIdA YCIIEBA€EMOCTH U HpOMe)KyTO‘IHOﬁ aTrecralnumn

Kpurepun onieHkn npomMes;kyTouHoi aTrectanum B ¢gopme 3auera

Onenka | XapakTepHcTuKa TpeOOBaHHH K pe3ysbTaTaM arTecTaluu B (opme 3auera

«3auTeHo» Teoperuueckoe cozepkaHue Kypca OCBOCHO MOJIHOCTBIO €3 MPOoOesyioB WK B
LIeJIOM, WK OO0JIbIIeH 4acThi0, HEOOXOAUMBIE TPAKTUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepuaioM C(HOPMHUPOBAHBI UM B OCHOBHOM C(OPMUPOBAHBI,
BCE WM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHbIX
3aJlaHUH BBIIOJIHEHBI, OT/IEIbHBIEC U3 BBIIIOJHEHHBIX 3a/IaHUN COJIEpKaT

OILINOKH.

«He 3auteno» TeOpeTI/I‘{CCKOG COACPpIKaHUC KypCa OCBOCHO YaCTHYHO, HGO6XOI[I/IMLIG HaBBIKHN

paboThl HE cPOPMUPOBAHBI WM CHPOPMHUPOBAHBI OT/IEIbHBIE U3 HUX,




OOJBIITMHCTBO MIPEYCMOTPEHHBIX paboueil yaeOHOM TporpaMmMoit 3aaaHuil He
BBITIOJIHEHO JIMOO BBITIOIHEHO € TPyObIMH OMIMOKaMH, KAYECTBO UX
BBITIOJTHCHHSI OIICHEHO YUCJIOM 0aJIOB, OJIM3KUM K MUHUMYMY.

Kpurtepun onieHkn npoMe;KyToYHOM aTTecTanuy B popMe IK3aMeHA

Onenka XapakTepucTuKa TpeOoBaHUN K pe3yibTaTaM aTTecTaluu B (hopme
IK3aMEHA
«OTIMYHO» Teoperuueckoe cozepkaHHE Kypca OCBOEHO IIOJIHOCTBIO — 0€3

npoOenoB, CUCTEMHO M TIIyOOKO, HEO0O0XOAMMBbIE NPAKTUYECKHUE HaBBIKU
paboThl C OCBOCHHBIM MaTepuaioM c(hOpPMUPOBAHBI, BCE MPETyCMOTPEHHBIE
paboueil yueOHOI mporpaMmMoi ydeOHbIe 331aHUS BBITIOIHEHBI 0€3yNpeydHo,
KayeCTBO MX BBINIOJHEHHUS OILIGHEHO YHCIOM OamioB, OIU3KHUM K
MaKCUMyMY.

«XopormIo» Teoperndeckoe cozmep)aHue Kypca OCBOCHO B IEJIOM Oe3 IpoOernos,
HEOOXOIMMbIE MPAKTHUECKUE HABBIKM pabOThl ¢ OCBOCHHBIM MaTepHalioM B
OCHOBHOM  C()OPMHUPOBAHHI, IpeyCMOTpeHHbIe  paboueld  yueOHOM
OpOrpaMMoil yueOHble 3aJJaHHsl BBIOJHEHBI C OTJCIbHBIMU HETOYHOCTSIMH,
Ka4eCTBO BBINIOJIHEHHSI OOJIBIIMHCTBA 33/IaHUK  OLIEHEHO YHCIOM O0ajlloB,
OJU3KUM K MaKCUMYyMY.

«Y IOBIICTBOPUT Teoperndeckoe conepkaHHEe Kypca OCBOEHO OOJIBIIEH YacThio, HO
eJILHO» npoOenbl  HE  HOCAT  CYIIECTBEHHOIO  XapakTepa, He0oOXOAMMBbIe
NpaKTHYECKHE HAaBBIKM PAOOTHI C OCBOSHHBIM MaTEpPHaJIOM B OCHOBHOM
copMHpOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX pabouelt y4yeOHOU
IpOrpaMMOil y4eOHBIX 3aJaHUi BBITIOIHEHBI, OT/JCIbHBIC U3 BBITOJHEHHBIX
3aJlaHu¥ COJEPIKAT OITHOKH.

«HeynosnerBop Teopernueckoe  copepkaHme  Kypca  OCBOGHO  YacTHUYHO,
UTEIHHO» HEOOXOMMble HAaBBIKM PabOThl HE C(HOPMHUPOBAHBI WIM CHOPMHPOBAHBI
OT/AEJTbHBIE W3 HHUX, OOJBIIMHCTBO INPEIyCMOTPEHHBIX paboueill y4eOHOI
OporpaMMoOil  y4eOHBIX 3a/laHMii He BBIMOJHEHO JHOO BBINOJIHEHO C
rpyOBIMH OIIMOKAaMH, Ka4eCTBO MX BBINOJIHEHHS OIIGHEHO YHCIIOM OaslioB,
OMU3KUM K MUHUMYMY.




6.2. MeTronnyeckue yKa3aHusl 10 OPraHNU3alUH CAMOCTOSATE/ILHON padoThI

CamocrosTenbHas padoTa SIBISETCS OAHUM M3 BHJIOB YUEOHOH JEATEIHOCTH O0YYaromuxcs,
CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPTaHM30BaHHOCTH, TBOPYECKOTO
M0JX0/1a K PELICHUI0 pobieM yueOHOTo U TPOoeCCHOHATBHOTO YPOBHSI.

AynutopHas caMocTosITeNbHast paboTa 1o y4yeOHOH AMCIMIUIMHE OCYIIECTBIISETCS Ha yU4eOHBIX
3aHATHSX TOJ] HEMOCPEICTBEHHBIM PYKOBOJICTBOM IPENOaBaTENs U MO €ro 3a/1aHuIo.

BueaynutopHast camocTosTenpHas paboTa BBIOJIHACTCS 0 3a/IaHUIO TIperoiaBaress 0e3 ero
HETOCPEJCTBEHHOTO YUaCTHS.

Bunbl 3amanuil [uis BHeayIMUTOPHON CaMOCTOSTENBHON paldOThl, MX XapakTep, yYUTHIBATH
cienupuKy U3ydaeMoi yueOHOW TUCIUIUIMHBI, HHIUBUAYabHbIE 0COOCHHOCTH 00y4aronerocs.

KonTpone camocTosiTensHON pabOTh M OLICHKA €€ Pe3yIbTaTOB OPraHU3yeTCs KaK €JHHCTBO
IBYX (GopM:

1.caMOKOHTPOJIb U CaMOOIIEHKA 00yYaroIerocs;

2.KOHTPOJIb U OIIEHKA CO CTOPOHBI IIPENoIaBaTersl.

Opranuszanus 1 pyKOBOJACTBO ayIMTOPHOH CAMOCTOSAATEILHO PadoThI

AyIuTOopHasi caMOCTOSITeTIbHAsA paboTa MO JAWUCHUILIMHE BBIMOIHSACTCS HAa YYEOHBIX 3aHATHIX
HI0J] HETIOCPEICTBEHHBIM PYKOBOJCTBOM HPEIOAABATENS U 110 €r0 3a/IaHHIO.

OCHOBHBIMH BHJIaMH ayAUTOPHON pabOTHI CAMOCTOSTEILHON paOOTHI SBISAIOTCS:

- BBINOJHEHUE J1A0OPATOPHBIX M INPAKTUYECKUX PAadOT OCYIIECTBISIETCS Ha JIaOOPATOPHBIX U
NPAaKTUYECKUX 3aHATHSAX B COOTBETCTBHM C TpadukoM ydeOHOro mporecca. ns obecneueHus
CaMOCTOSITENIbHOM pabOThl IpenoAaBaTeNsIMH  pa3paldaThIBAIOTCS METOJMYECKHE YKa3aHUs 10
BBITTOJIHEHUIO JTAOOPAaTOPHOH /MPaKTHUECKOH paboTHI.

Pabora ¢ nuTeparypoil, pyruMu UCTOYHUKAMH MH(OpMaNny, B T.4. 3JEKTPOHHBIMU, MOXKET
peann30BBIBAThCA HAa CEMHHAPCKUX M MPAKTUYECKUX 3aHATUSAX. J|aHHBIE MCTOYHMKHM WH(POPMALUU
MOTYT OBITh IIPEACTaBJICHBI Ha OyMa)KHOM W/WIIM SJICKTPOHHOM HOCHUTENAX, B TOM 4YHCIIE, B CETH
WNurtepuer.

[IpenomaBaTens GopMyaupyeT 1edb pabOThl ¢ JAHHBIM U UICTOYHUKOM MH(OPMALIUH, OTPEIeIIseT
BpeMs Ha MpopabOTKy JOKyMeHTa U (hOpMy OTYETHOCTH.

Camo 1 B3aMMOITPOBEpKa BBIITOJHEHHBIX 3aJaHUI Yallle BCETO MCIOJIB3YETCsl HA CEMUHAPCKOM,
NPaKTUYECKOM U APYTUX BHAaX 3aHATHH. [IpoOneMHas /cutyanoHHas 3a/1a4a TOJHKHA UMETh YETKYIO
(bOpMyITHPOBKY, K HEH JOJKHBI OBITh TIOCTABJICHBI BOIPOCHI, OTBETH Ha KOTOPBHIE HEOOXOANMO HAUTH
u o0ocHOBaTh. KpuTepuu OLEHKM MPaBUIBHOCTH PEIICHUS MPOOJIEMHOI/CUTYallMOHHOW 3a1a4u
JIOJDKHBI OBITH N3BECTHBI BCEM 00YYarOIIHMCSL.

OpraHu3anusi ¥ pyKOBOJCTBO BHEAyIUTOPHOH padoThI

BueaynuTopHas camocTosiTesibHast paboTa BBIIOIHACTCS 10 33/IaHHIO IPEToiaBaTess, HO 0e3
€ro HEeMOCPEICTBEHHOTO YYaCTHS.

[lpn mpembsBIeHUH BUAOB 33JaHU Ha BHEAYIUTOPHYIO CAMOCTOSATEIBHYIO paboTy
PEKOMEH/IyeTCs HCIOJIb30BaTh AU(PPepeHIUPOBaHHBIA IMOAX0J K YPOBHIO TOJTOTOBICHHOCTH
oOyuvatomierocs. Ilepen BBINONHEHHEM BHEAyIUTOPHOW CaMOCTOSITENIBHONH pPadOTHI HpErnoaaBaTeib
MPOBOJIUT KOHCYJIBTALMIO C ONPENEICHUEM IIeNH 33JaHus, €ro COAEP)KaHUs, CPOKOB BBHIMIOJHEHUS,
OPHEHTHPOBOYHOTO 00BeMa pabOThl, OCHOBHBIX TPEeOOBaHMH K pe3yibTaTaM pabOoThl, KPHUTEPHUCB
OLIEHKH, (OpPM KOHTPOJIS W TMEpeyHs JUTepaTypbl. B mpoliecce KOHCYNbTallMM TPETOAaBaTeNb
HpEeAYNPEKAACT O BOZMOKHBIX TUITMYHBIX OMIMOKAX, BCTPEUAIOIIUXCS TIPH BHITOJTHEHUH 3aaHUsL.

Jlisi METOIMYecKOro O0ecreyeHus: M PYKOBOJCTBA CaMOCTOSTENbHOH paboToil B
00pa30BaTENIFHOM YUPEKACHUH pa3padaThIBalOTCS Y4eOHbIE MOCOOHS, METOIUYECKHE PEKOMEHIANH
[0 CaMOCTOSITEIbHOM MOATOTOBKE K Pa3IMYHBIM BUAAM 3aHATHI C YYETOM CIEHUATBLHOCTH y4eOHOM
JUCUUIUIMHBL, OCOOGHHOCTEH KOHTHMHICHTA CTYACHTOB, 00beMa M COJCp)KaHHS CaMOCTOSATEIbHOM
paboThl, hOpM KOHTPOJIS U T.II.

CamocrosiTenbHast paboTa MOKET OCYLIECTBIISATHCS MHANBUAYAIBHO WM IPYIIIAMU CTYACHTOB
B 3aBUCHUMOCTH OT IIeJH, 00BbeMa, KOHKPETHOW TEMAaTUKU CaMOCTOSATENbHOW palboThl, ypOBHS
CIIOKHOCTH, YPOBHS TIOATOTOBJICHHOCTH O0YYaIOIIHXCA.

Bunamu 3ananwuii 1s1 BHEAYJUTOPHON CaMOCTOSITEITLHOM PaOOTHI MOTYT OBITh:



- JUIsl OBJAJEHUs 3HAHUSAMU: YTEHHS TEKCTa; COCTaBJICHMs IUIaHA TEKCTa; rpaduueckoe
n300pakeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTUPOBAHME TEKCTa; BBIMUCKM M3 TEKCTa; paboTa co
CIOBapsIMU M CIIPaBOYHHUKAM; y4eOHO-HCCIIeOBaTeNbCKasi padoTa; MWCIONB30BAaHUE aAyIUuo0 M|
BHUJE03aMKCEN, KOMIIBIOTEPHON TEXHUKU U MIHTEpHET pecypcoB U 1Ip.;

- JUTSL 3aKPETUICHHUS] U CUCTEMATH3alliy 3HaHUI: paboTa ¢ KOHCIIEKTOM JIEKIIMHU; ITOBTOpHAs padoTta
HaJ y4eOHBIM MaTepuaioM; COCTaBJEHHE IUIaHa, TE3MCOB OTBETA; COCTaBJICHHE Tabuul, peOycos,
KpPOCCBOPJIOB, TJIOCCapHs JUIS CHCTEMAaTH3alMM Y4eOHOro MaTrepHuaia; H3y4deHHE CIOBapeH,
CIPaBOYHHMKOB; OTBEThl Ha KOHTPOJIbHBIE BOINPOCHI; aHATUTHUYECKass 0OpaboTKa TEKCTa; MOArOTOBKA
COOOIIEHNH K BBICTYIUICHUIO Ha CEMUHApE, KOHPEPEHIINN; TOrOTOBKA

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

- s GOpMHUPOBAaHMSA YMEHMI: pelleHue 3aJady M YINpaKHEHUH Mo o0paslly; pelieHue
BapUaTUBHBIX 33/1a4 U YNIPA)KHEHUI; COCTABIIEHUE CXEM; PEIICHUE CUTYALMOHHBIX IIPOU3BOICTBEHHBIX
3a/1a; MOArOTOBKA K JEJIOBBIM U POJIEBBIM UI'PAM; IIPOCKTUPOBAHUE U MOJEIMPOBAHNE PAa3HBIX BUJIOB U
KOMITOHEHTOB IMPO(ECCUOHATLHON NEesATeIbHOCTH, MOATOTOBKA MPE3EHTAIMM, TBOPYECKUX MPOEKTOB;
MOJTOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-IKCIIEpUMEHTaIbHAsL paboTa; MPOSKTHPOBAHNE U
MOJICJIMPOBAHHUE Pa3HBIX BUJOB U KOMIIOHEHTOB MPO(GECCUOHATIBLHOM AEATEILHOCTH U Jp.

Jns  obecriedeHnsi BHEAYAMTOPHOW CaMOCTOSTENLHOW pPaOOThI MO TUCIHTUTMHE
npernojaBaTeneM pa3paOaTbiBaeTCs IEpeYeHb 3aJaHuil s CaMOCTOSTENbHOM pPabOoThl, KOTOPBIH
Heo0xo1uM 1151 3(h(HEKTUBHOTO YIIPaBIICHNs JaHHBIM BHIOM y4eOHOM e TeTbHOCTA 00yYaroIInXCs.

[IpenonaBaTensb OCYIIECTBISAET YIPABICHUE CAMOCTOSTENLHON paboTOM, peryaupyer ee 0obeM
Ha OJIHO y4eOHOE 3aHSATHE W OCYIIECTBISIET KOHTPOJIb BHITIOJHEHHUS BCEMHU CTyJIEHTaMu rpynmsl. s
ynoOcTBa TMpernojaBaTellb MOXET BECTH BEJIOMOCTb yuyeTa BBIMOJIHEHUs MUHHUMyMa 3aJaHMH,
HE0OXOUMBI JUIs JOTTyCKa K UTOTOBOM aTTeCTAalllU MO JUCIUIINHE.

B mpornecce camocTosTensHONW paboOThl CTYJEHT MPUOOpETaeT HABBIKM CaMOOPTaHU3alUH,
CaMOKOHTPOJISI, CAMOYTIPABJICHUSI U CTAHOBHUTCS AKTUBHBIM CaMOCTOSITENIEHBIM CyOBEKTOM y4eOHOM
JIEATEIBHOCTH.

CTyZleHT caMOCTOATEIbHO OIpENENseT PEKUM CBOEH BHEAYAUTOPHOM pabOThl U MEpY TPY/[a,
3aTpauyMBAa€MOr0 Ha OBJAJCHHWE 3HAHUSAMU W YMEHUSAMHU IO KAKIOW JUCLMILIMHE, BBIIOJIHSAET
BHEAy/IUTOPHYIO padOTy MO MUHIWBUIYAJbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOM IOJTrOTOBKH,
Oro/KeTa BpeMEHH U APYTUX yCIOBUH.

EXeIHEBHO CTyAEHT JOJDKEH YJIENATh BBINIOJIHEHUIO BHEAYAUTOPHOM CaMOCTOSITENBHOU
paloThI B CpeTHEM HE MEHee 3 4acoB.
[Ipy BBINIOJIHEHUU BHEAYJIUTOPHOW CaMOCTOSTENBbHOM pPAOOTHI CTYJEHT HMMEET IpaBo
oOpamarbesi K MPErnoAaBaTeNio 3a KOHCYJIbTallMel ¢ IeJbI0 YTOYHEHHUs 3aJaHusi, GOpMbl KOHTPOJIS
BBIITOJIHEHHOT'O 3a/1aHMSL.

6.3. Marepuajbl 51 NPOBEACHUS TEKYIIEro W IPOMEKYTOYHOI0 KOHTPOJSI 3HAHUM
CTY/AEHTOB

v' [lepeuens npumepHbix 60NPOCOE U 3A0aHUIL OA CAMOCIOAMENbHOI PAGOmbL:
1. kakoe ypaBHEHHE Ha3bIBaeTCs OOBIKHOBEHHBIM UG (hepeHIINaTbHbIM YpaBHEHUEM ?
[Topsnox nuddepennmanbHoro ypasHeHus. Uto HazbIBaloT penieHreM auddepeHanbHoro
ypaBHEHUS?
2. Kakoe ypaBHEHHE Ha3bIBACTCS YPABHEHUEM IIEPBOTO MOPS/IKA B YACTHBIX IPOU3BOIHBIX?
[TonsTre nonHoOro uHTerpana. JINHENHbIE U HEJIMHEMHBIE 3a1a4U.
3. 'eomeTpuueckast HHTEpIIpETalusl ypaBHEHUS [IEPBOTO NOpsiKa U ero pewmenus. [lone
HanpasJieHUH, UHTerpaibHble Kpusele O.J1.Y.7
4.xaKoe ypaBHEHHUE HA3bIBACTCSA YPaBHEHUEM C pa3JeisaolMMUcA nepeMeHHbIMu? Meroa
pemeHus quQGepeHINaTIbHOTO YPABHEHUS C Pa3IeISIIOIIUMUCS TEPEMEHHBIMU?
5. Kakue ypaBHEHUs NIEPBOTO NOPsJIKa Ha3bIBAIOTCS JIMHEWHBIMU? JIMHETHBIE OTHOPOAHBIE U
HEOJTHOPO/IHbIE YpaBHEHMsI? MeTonbl X peleHus. Y paBHeHre bepHyiu u ero pemenue?



6. kakoe audpepeHnnanbHOe ypaBHEHUE HA3BIBACTCS OJHOPOIHBIM YPAaBHEHUEM TIEPBOTO
nopsiaka? MeTojpl €ro penieHus.

7. uto Takoe nonHbN quddepennnan? YpasueHnus B moiaHbX Auddepeninanax? Metoasr ux
peuieHusl.

8. 4TO Takoe MareMaTu4decKas MOJIeJib? DTallbl TOCTPOCHUS MATEMATUYECKON MOAEIIN
nporecca wiu sBiaeHus? [Ipumepsl npocrelx Moaeneit Ha 6a3e auddepeHuanbHbIX
ypaBHEHUH MEepBOro nopsiaka?

9. mpocreiilive ypaBHEHUsI BBICUIUX MOPSAKOB U UX PELIEHUSI METOAOM IMOHMKEHUS MopsiaKa’?
10. nuneiHbIe TudepeHIraTbHbIe YPaBHEHHUS BTOPOTO MOpsiaKa U ux pemeHus? Kakue
JIMHENHbIE YPAaBHEHUSI Ha3bIBAIOTCSI OJJHOPOAHBIMU U HEOTHOPOAHBIMU? Teopema 0 CTpYKType
pelIeHus TMHEHHOTO OJJHOPOAHOTO U HEOJHOPOAHOTO YpaBHEHHUs? Periennss He0THOPOJHOTO
YpaBHEHUS B CITy4ae CIEeNHMATbHON MPaBoil 4acTH, METOI0M BapUalluy MPOU3BOIbHBIX
MOCTOSIHHBIX ?

11. maremaTudeckue MoJieNu Ha 6a3e ypaBHEHUN BTOporo nopsaka? [IpumMepsl Moenei.
Kpaesble 3aaumn.

Bonpocul k sk3ameny:

1. OcHOBHBIE IOHATHUS TEOPUHU OOBIKHOBEHHBIX AU(depeHInaIbHbIX YPaBHEHUM — MOPSI0K
ypaBHEHUS, TEOMETPUYECKas UHTEPIIPETALIUS YPAaBHEHUS U €r0 pellieHus, U T.4. Teopema
CYIIIECTBOBAHUS U €MHCTBEHHOCTH perieHus 3anaun Komru.

2. InddepenunanbHble ypaBHEHUS IEPBOTO MOPSAIKA C pa3ICSIONIMMUCS TEPEMEHHBIMH,
CTaHJAPTHBIN BUJ U METOJIbI PEIICHUSI.

3. JIuneiiHbple ypaBHEHHUs IEPBOTO MOPSAAKA-CTAaHAAPTHBINA BUJI 1 METO/IbI PEIICHUs. Y pABHCHHE
bepnymn.

4. Onnoponusie nuddepeHnnanbupie ypaBHEHNS — CTAHJAPTHBINA BUJ U METOJIBI UX PEIICHHUS.
5. YpaBHeHus B ONHBIX U depeHianax-cranapTHbIA BUJI M METObI UX PELEHUS.

6.1Ipocreiimme ypaBHEHHs IEPBOTO MOPSIKA HE PA3pEIICHHBIE OTHOCUTEIHLHO TPOU3BOIHOM.
VYpaBHeHns Jlarpanka n Kitiepo-craHaapTHBIA BU U METOBI UX PEILICHUS.

7. IlpocTeiine ypaBHEHUs BBICIIUX MOPSAIKOB-CTAHAAPTHBINA BUJI 1 METO/BI UX PELICHUS.

8. JIunelinbple 0THOPOHBIE YPABHEHUS BTOPOTO MOPSAIKA-TeOpeMa O CTPOSHUH PELIeHUs U
METO/Ibl €r0 PELICHUS.

9.JIunelinbie HEOTHOPOIHBIE YPABHEHUS BTOPOTO MOPSIKA —TEOpEeMa O CTPOSHUHU O0IIEeTro
pEIIeHUs] U METOBI PEIICHUS BapHaluel MPOU3BOIbHBIX MOCTOSHHBIX.

10. JIuneiiHble HEOTHOPOIHBIE YPAaBHEHMSI CO CIIELIMAIbHON MTPaBON YacThIO.

11. O6mue moHsTHSA O cucTeMax MudepeHnaIbHbIX ypaBHeHUH. HopManbHbIe CHCTEMBI
Qg depeHIaIbHbIX ypaBHEHUH.

12. KpaeBble 3amaun Juid JUHEWHBIX YpaBHEHHUIl BToporo nopsuaka. Knaccudukarms
KpaeBbIX 3aJjau-JIMHEIHasA, OJTHOPOAHAs U HEOJHOPOIHAs KpaeBas 3a/1a4a.
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(4 2x)3%dy = xdv

V= e 5. (y" =327 )dy 4 2xpdx

13.IIpubmxeHHOe MHTErpUpOBaHKE cHCcTeM U (HepeHITHATFHBIX YPAaBHEHUH U YPaBHEHUH
BBICIIMX NOPsIIKOB. IHTerpupoBanue nugdepeHuanbHblX YpaBHEHUH ¢ TTOMOLIBIO PSAIOB.

14.Tudddepennmanbable ypaBHEHUS B YaCTHBIX POU3BOIHBIX MIEPBOTO MOPSIKA.
YpaBHEHUS TUHEWHBIE OTHOCUTEIILHO MTPOU3BOIHBIX (YACTHBIC CITyYad HHTETPHUPOBAHUA).

IIpuvmepHas TeMaTHKa KypPCOBBIX padoT

1. Pa3HocTHBIE MeTOBI perieHus aupdepeHInalIbHbIX YPaBHEHUH

2. Pemenue cucrem muddepeHnraIbHbpIM YpaBHEHHH MEeToI0M Atamca

3. YucneHHsle MeTOABI NpU peuieHHu auddepeHnnanbHbIX ypaBHeHMHA. YucieHHoe
uHTerpupoBanue. ®opmyia nNpsIMOyTroIbHUKOB.

4. Pemenue cucreM mqudpepeHInaIbHbIX YpaBHEHUH METOA0M Ditiepa

5. Pacuer nonera cHapsizia

6. Pemenue cucrem muddepeHanbHbIX YPaBHEHUH METO0M MPOTHO3a U KOPPEKLIUU

7. Yucnenusie wmeronabl. [lpuOmmxkenHble BbluncieHus. WHTepronupoBaHue (yHKIHH.

HpI/IMeHeHI/Ie YHUCJICHHBIX MCTOJOB.

KoHTpoJibHbIe 1 HHANBHAYAJIbHBIE 3aJaHUS
OO0pa3ubl HHAUBUAYAJBHBIX 3a1aHU

JAund¢epennuanbHbie yPABHEHHUS MIEPBOTO MOPAIKA

C nmoMo1IbI0 H30KIUH U300pa3uTh CXeMAaTUUECKU PELICHNUE YPAaBHEHUS
jll v v = a2

Pemmuts YpaBHCHU:, IIpU H€06XOI[I/IMOCTI/I CBC/JMd UX K YPAaBHCHUAM C Pa3ACIIAIOIIMNMUCA
MNEPpEMCHHBIMU

et = e (1) =00 5 2k vdv+ (3xt 3= 1)de =0, 1(0)= 2,

Pemute 0HOPOIHBIE YpPABHEHUS

o= =21 2 o' =vilny-Inx):

xpdv—vdy = (x4 vhe ' da

)

0, 1(0)=1.

Pemuth ypaBHeHHS, TPH HEOOXOIUMOCTH CBEJS MX K TUHCHHBIM

v 2= xe T 2 2ede+ (0 —baxdv =00 3 o' =147 cosx:

= = —x {21=1050 5 v 4 2aoe=xe U sinx, 1(0)=1.

Pemnte ypaBHenue bepHyiu

Iy =xv = 2o+ 2v=xv: 3L 2 v vi=1v Ine vl =2



6. Pemmts ypaBHEeHHE B MOJNHBIX nudhepeHIamax
) 2 1.2 , oy N
2., 3., I+ ot xv+ 2y
Ly —)dvt(vd —)dy =0 2 ———dv=——— 4.
2 JE e I

7. HaiiTu MHTErpUpYIOLINI MHOKUTENb U 0011lee PELIEHUE YPABHEHUS

(a4 4 2addv 4 2vde = 0.

8. OmnpenenuTs TUN ypaBHEHHS U YKa3aTh CIOCOO €ro pereHus:

Ioxa'—xe™ =20 20 xpde+ (x+ 1)y =00 30 0+ 3 =2
4odv 4 (By—e )l =00 50 (x4 by + 2avdy =00

9. Haiitu obmee u ocoboe (eciu OHO CYIIECTBYET) PEIICHHs YPaBHCHUM

(o 4 xhde+ (0 —x v =00 2o+ v=1v1 3 (" =307 Jdv+ 2xoede = 0

e ¥ - o 2ot 2 -
4. v’ ==(l+Inpy-Inx}: 5 xe"de+(x e’ + vidy=10.

X

10. Pemints 3anauy Ko

L L0
L === ()=
] b ] o

v =2xy e, p(0)=1;

Lad | Lk
-
wdt

e
T
i

3vdv=1({3vecos2v— 21 sin2v—x)dv, v(lo)=;

11. Pemnute ypaBHEHUS

Loy =xer'=Inyt 200000 Y =1]=2" 3 v=x'-0"F.

JuddepenunanbHbie YPABHEHUS BBICIIUX IMOPAIKOB

1. PemmuTp ypaBHEHUS, IOHU3UB UX NOPSAIOK

]_ ._I.IH . 1]._.13 — [-]: "‘I_ [_1'— ] ]-1.H — jl:_'l'f]'\','

-%- .1."” , :f_'l'r_'l'” — |:|" —]'_ _'I.j'l.'” — 2._"_[ _'I.'r]:. 1'|'2] — 1. _1"'[1] — ﬂ. 5-

[S—

Haiitu olmiee perienue ypaBHEHUs
Loy =2y w4y =00 20"+ 0p " +9r =0 3. v+ 4y =10,

2. Pemwuts 3amauy Kommn

L3 =20 =8y =0, ()= 10 (1)=2 2. v v v=0, (Z) =2 5y =1.

3. Haiitu oOmiee perienue ypaBHEHUs
R R L R

eclii
I fixv)=3r—1; 2 fix)y=3¢": 3 f(x)1=2sinx; 4. f(x)=¢ coslx

4. Haiitu pemenue 3agaun Komm



Meroaamu Jlarpanxa u Kommn.

5. Haiitu oOmiee pemenne

Lop™ 4 50"+ 7'+ 3p = (lox+ 20)e™; 2. p™ =" =5(x+ 2);
3o+ 3" e (Ao 3 =10y =00 4 y" =30 1 3 =—Inx

Cucrembl 1uddepeHnuaJIbHbIX YPABHEHUH

1. Haiitu pemieHust TMHEWHBIX CUCTEM

. [i=—8r+4y N [ =0x+5) x(0)=0
y=3x-4p r=-x+2y 7 p0)=1.
. [#=5v-2y N [i=0x+ 41+

_.'l1=1- it ']1=—--][]_1'—]

2. Pemmts cucremy nuddepeHnmaibHbIX ypaBHeHUI MeTo1oM Jlarpanxka
[ ¢
=4,

A

I

] ' l'.":. :

3. PemmuTh pazHbIMU MeTOJIaMU (MJIM METOJOM HCKJIIOYEHUH, WIM METOJ0M JDuiepa, Win
e
= Ax

MaTPHYHBIM METOIOM) JIBE CUCTEMBI Ju((epeHIManbHbIX ypaBHEHHH -, e
(3 1 =1y 4=, fo T 0y s =2,
]]./!=I 2 2 —1|,4,=3, 2) .4=|——1 -4 0,4 =-2
=2 1 4! A =5 -2 1 2) A, =2

3anucaTh MaTPUIAHT KaXKJIOM CHUCTEMBbI M HAWTH WX (yHIAMEHTAIBHBIC CHCTEMBI
pelLIeHUN.

4. Pemmth cuctemy nudQepeHnnanbHbIX YpaBHEHUH
Y= v =3 =10,

Oopasybt KOHMPOILHBIX 3A0AHUTL

KonTtpouabnas pabora no reme



«InddepeHuuaibHble ypaBHEHHS EPBOT0 NOPSAIAKA»

Bapuant Ne 1

I. OnpenenuTs TUN U HAMTH OOIIKE PEIICHUS TaHHBIX YPaBHEHHIA:

(y+ylnx)dx - (x—xy)dy =0.

" 2X y= 2x*
: 1+x

y

2. 1+x 2

2
(xy2+12)dx+(x2y—x—3)dy:0.
3. y y

I1. HaiiTu yacTHbIe pelieHust

xy -y =xg|=|, y(1)=1.

J
X

1.
2. ¢ d=(2y-xe')dy, y(-1)=0.
KoutpoabHas padora no reme
«luddepenunanbHble ypaBHEHHSI BICIIMX MOPAIKOB)

Bapuant Nel

1.OnpenenuTs TN M HAWTH 001Me pellIeHUs] JAHHBIX YPABHCHMI:

1. Yy =y+x.

X

z , e
y =2y+y=—.
2. X

IL.Pemiuts 3apayy Komu:
Loyy Hy =0, vi=1a=1
5y —y=e M 42x. 10)=1(0)=1.

Oo0pasen 3k3aMeHAIIMOHHOT0 OMJIeTa

buaer 1
JAuddepennnanbHbie YypaBHEHUA

1. Ompenenenue u cnocod pemeHus TuddepeHaIbHOro ypaBHeHus beprymm.
2. Cucrembl TMHEHHBIX OJTHOPOTHBIX U HEOJAHOPOIHBIX MU (GEepeHIINATBHBIX YPaBHEHHIA C



peluieHre ypaBHEHHS -

MOCTOSTHHBIMU K03 purimeHramu.

2oy e Ha —
. X v —cos2v=I
3. Haiitu obmiee pereHue ypaBHEHHUS - - .

4. Tlo BuIy IpaBOM YacTU M KOPHSIM XapaKTEPUCTUIECKOTO YPaBHEHHS 3aIIHCaTh YaCTHOE
v+ v =4xcosuy.

=2 vInx, viel =1

. v =2
5. Haiitu yacTHOE pelieHue ypaBHEHUS V.

KOHmpOJlb 0Cc60€HUA Komnemeuuuﬁ

Ne Bun xonrposs KoHntponmnpyemsie pasnensl Komnerennum,
m\It KOMIIOHEHTBI KOTOPBIX
KOHTPOJINPYIOTCSA
1 AynurtopHas Paznen 1-Pa3znen 3 B 3-M cemecTpe VK-1, OIIK-1, IIK-3

KOHTp.paboTa(mmpos

€pKa U OIICHKa)

2 TectupoBanue. Paznen 1-Paznen 3 B 3-m cemecTpe VK-1, OIIK-1, IIK-3
IToaroroBska K
TECTUPOBaHUIO(O1E

HKa pe3yJIbTaToOB)

3 CamocrositenbHoe| Pazgen 1-Paznen 3 B 3-m cemecTpe VK-1, OIIK-1, I1K-3
pelnieHue
MPAKTUYECKHUX
3aJlaHuI

(ayautopHas)

4 Teopernueckuii Paznen 1-Paznen 3 B 3-m cemecTpe VK-1, OIIK-1, IIK-3

TECT

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

TPETHEM CEMECTPE Paspgen 1- Pazzen 3

7. y‘leﬁHO-MeTOHI/I‘lQCKOG H MaTepuaJbHO-TEXHUIECKOE o0ecrneyeHue JAUCHHUIIINHBbI

(Moayas) nuddepeHnuaibHbIe YpAaBHEHUS

[lepeyeHb OCHOBHOW M JIOTIOJIHUTENHHON Yy4eOHOW JHUTEpaTyphl, HEOOXOIUMOW AJISi OCBOCHHUS

JUCHHUIUIMHBL (MOayJst) AuddepeHnnanbable ypaBHEHHUS.



K ocHoBHOll (00si3aTenbHON) JUTEPAType OTHOCATCS YUEOHHMKH, y4deOHble mocoOus, yuyeOHOo-
MeTOoAMYecKasi JIMTepaTypa W MOHOTpaduu, H3yUYeHHE KOTOPBIX SBISIETCS OO0S3aTEIbHBIM IS
OBJIQJICHHS 3HAHUSIMHU B MOJTHOM OO0BEME MO JAMCIHMIUIMHE B COOTBETCTBHM C JaHHOW mporpammon. K
OCHOBHOM, MPEXIE BCEro, OTHOCUTCS JUTEparypa, umeromas rpud MuHHCTepcTBa 00pa3oBaHUs H
Hayku Poccuiickoit ®Penepanuu win Y4eOHO-METOIUYECKOTO OOBEIMHEHUS, PEKOMEHIYIOIINX
W3JIaHUE K WCITOJIb30BAaHUIO B YYeOHOM Iporiecce. B crmcke OCHOBHOM JIMTEpaTyphl YKa3bIBaeTCs HE
0ojiee MATH WCTOYHHUKOB, UMEIOIIMUXCSA B JOCTAaTOYHOM KojudecTBe B (GoHAe Oubmuorexku. Ecmum
JIOCTYIHA SJEKTPOHHAs BepcUs y4eOHHMKOB, y4eOHBIX MOCOOWMN M T.A., CleAyeT yka3aTh IJs HHX
PEXHUM JOCTYIIA.

K nonomHuTenbHOM OTHOCHUTCS JIMTEpaTypa, peKoMeHayeMmas OakanaBpaM, MarucTpam Juis
CaMOCTOSITEJIbHOTO W3y4Y€HUsl NPH BBINOJIHEHUH KypCOBOro MpoekTa (paboTel), yueOHOW HaydHO-
UCCIIEIOBATENbCKOW paboThl, NpU HanmucaHUM pedeparoB, Ui IMOATOTOBKM K CEMHUHapam,
MPAKTUYECKUM 3aHSATHSAM, J1a0OpaTOpHBIM paboTaM M JPYTUM Yy4UeOHBIM 3aHATHSIM, a TaKxkKe s
yriayOJIeHHs ¥ PacIIMPEeHUs 3HaHUH 10 JaHHOM TUCLIUIUIMHE.

Bce WCTOYHMKM B OCHOBHOM UM JONOJHUTENBHOW  JIUTEpaType JAalOTCd C  IOJHBIMU
OoubnrorpadyecKUMU ONMUCAHUSMU B COOTBETCTBUU C POCCHMCKHM WM 3allafHbIM CTaHIapTaMH
o OpMIICHUSI.

st Mmaructpatypbl 00s13aTEILHO HATMYKUE JIMTEPATYPhl HA aHTJIMHCKOM SI3bIKE.

7.1. YueOHas qureparypa:
OcHoBHas1 JiUTepaTypa:
1. Mameees H.M. MeTopl HHTETPUPOBAHUS OOBIKHOBEHHBIX AU(PPEpEeHIINATbHBIX YPaBHEHUH. -
M. Bricmias mxkoia, 1962.
2. Cmenanog B.B. Kypc muddepennmansubix ypasaenuid. - M. TUTTIL, 1952.
3. Onwvceonvy J1.O. Inddepenimanbubie ypaBHEHUsI U BapuanonHoe ucuucienue. — M.: YPCC,
1998.
4. Ioumpseun JI.C. O0bIkHOBeHHBIC TuddepeHnnanpabie ypaBHeHus. — M.: Hayka, 1983.
5. Ilempoeckuii M.I'. JIekuuu 10 TEOPUU OOBIKHOBEHHBIX U] GEepeHITNANBHBIX YpaBHEHUN. — M.:
Hzn-so MI'Y, 1984.
6. Tuxonos A.H., Bacumvesa A.B., Cseewnuxos A.I. JluddepeHnumanbapie ypaBHeHHS. — M.:
dusmariut, 2002.
7. Aeagonos C.A., I'epman A.J]., Mypamosa T.B. ludpdepennumanpapie ypaBaenus. — M.: MI'TY,
2004.
JlonoiHUTeIbHAS JTUTEpPaTypa

1. Kysueyos JI.A. CoopHuK 3afaHuii o Beicuiel maremaTrke. — M.: B.I11., 1994.

Quaunnos A.®. CoopHuk 3a1a4 no auddepennmanbHbM ypasHeHusM. — M.: PX]/I. - 2000.

3. Kpacnos M.JI. O6bikHOBeHHBIE AU depeHnnanbapie ypaBHeHUs (yueOHoe mocobue). — M.:
B.II., 1983. — 127.

4. Bacunvesa A.b., Meoseoes I'H., Tuxonoe H.A., Ypaseunvouna T.A. [nddepenuunansusie U
WHTETPAIbHBIC ypaBHEHHs, BapUAIlOHHOE WCYHCICHHE B TIpUMepax MW 3amavax. — M.:
®du3matiut, 2003.

5. Mameees H.M.COopHUK 3ahay U yHOpaKHEHUH MO OOBIKHOBEHHBIM Ju(depeHInaIbHbIM
ypaBHEHUAM. — MH.: Bricias mkona, 1987.

6. /Jlauko ILE., Ilonog A.I'., Kojwcesnuxkosa T.A. Briciiasg maTremMaTKa B yIIpaXKHEHUAX U 3a]a4ax.
— M.: Beiciias mikona, 1980.

7.2. UnTepHeT-pecypebl
1. ®enepanpHbiii moptan http//edu.ru



2. Dmnexrtponnble katanoru Hayunoit oubmuorexu JAI'Y http//elib.dgu.ru

7.3. IlporpammMHoe oGecnieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTepuajibHO-TeXHHYECKOe o0ecriedeHue
B opranmzammu y4eGHOTO mporiecca HeOOXOAMMBIMH SIBJISIOTCS CPEICTBA, OOECIEUMBAIOIINE

ayJMOBU3yalIbHOE BOCIPHATHE Y4YeOHOro Marepuana ( CIeNUaM3UPOBAaHHOE JEMOHCTPAIMOHHOE
o0opyI0BaHuE):
1.Jlocka u Men (un 6osiee COBpEMEHHBIC AaHAJIOTHH )
2. KOMIIBIOTEPHBIC U MYJIbTUMEIUHHBIC TEXHOJIOTUI
3.MUKPO(GOH W COOTBETCTBYIOIIME YCTAHOBKH (1711 PabOTHI B OOJBINUX ayJAUTOPUSAX C

MHOT'OYUCIICHHBIMU I'pyHIIaMnu CTYIIGHTOB)



Pabouast nporpamma muctuiuinael udpdepeHnmnanbabie ypaBHEHHs  COCTaBJIEHA B COOTBETCTBUH
¢ TpedoBanusmu GI'OC BO no Hanpasnennto noarotroBku 01.03.01 Matematuka (ypoBeHb
BbICILIEr0 00pa3oBaHus OakalaBpuar ), yTBEp>KIAEHHOro Ilpukazom MumnuicTEepcTBa 00pa30BaHUs U HAYKH
P® ot 10 staBaps 2018 r. N 8 "O06 yrBepxkaeHUN (enepaabHOro ToCyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa BhICIIEr0 00pa3oBaHusl - OakanaBpuaT 1o HanpasieHuo noarotoBku 01.03.01 Maremaruka" (c

M3MECHEHISMH U nonofiHeHusIMN) (Pemakius ¢ m3menenusmu N 1456 ot 26.11.2020, C u3MeHEHUSAMHA U
JOTOIHEHUAMHE OT: 26 Hos10pst 2020 r., 8 depanst 2021 1.), € yderoM MNpo(ecCHOHAIBHOTO CTaHIapTa

01 OGpa3oBaHHe U HAYKA, YTBEP)KACHHOTO MpHKa30M MHHHCTEpPCTBA TPY/a U CONUATBHOMN 3aIUThI

Poccuiickoit deneparyu ot «5» aBrycra 2021 r. Ne 30550

[IporpamMmy cocTaBuiI:

[Ipodeccop, 3aB. kadenpoit «MaremaTudeckuii ananus3», K..-m.H. Tankue . A

[Tporpamma omoOpeHa Ha 3aceganuu Kadenpsl «MaTeMaTHUECKUI aHAIN3»

[Tpotokon Nel0O ot «20» utons 20231

[TporpamMma onobpeHa YuebHo-MeToanuecKuM coBeToM PU3NKO-MaTeMaTHYeCKOro GpaKyabTeTa

npotokoa Ne 10 ot «23» wutons 2023 1.

[Tporpamma paccMOTpeHa Ha 3acefaHuu Y 4eOHO-METOAMYECKOTO COBETA YHUBEPCUTETA

npotokoa Ne 10 ot «28» wutons 2023 r.



CaeneHus 00 yTBepak/JIeHHH MPOrPaMMBbI HA oYepeAHO0l y4eOHbI roJ M perncTpanuu N3MeHeHHit

YVueOubIit
roja

Pemenwne xadenpot
(Ne mpoTokoua,
J1aTa)

BHecenHble U3MeHEHUS

[Toammcs 3aB. kKadenpoii
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