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1. Ilesn ocBOEHUS AU CHMUIIIMHBI
Llenpto ocBoeHust aucuuIUIMHBL (Moayns) «uddepennunanbupie ypaBHEHUS»  SBISETCS

dopMupoBaHUE U Pa3BUTHE Y CTYJICHTOB NMPO(ECCHOHATIBHBIX W CIEHHATBHBIX KOMIIETCHIUH,
NO3BOJIIIOMIMX MM Ha 0a3e OCBOCHHBIX TEOPETHYECKHMX M  HPAKTHYECKHX  OCHOB
MaTeMaTHYECKOTO armapara OCyIIeCTBIATh MPo(ecCHOHANBHYIO AeITeNbHOCTh. DopMupoBaHue
COBPEMEHHBIX TEOPETUYECKUX 3HAaHUH B 00JacTH OOBIKHOBEHHBIX AH(depeHnnatbHbIX
YPaBHEHHI W TPAKTHYECKUX HABBIKOB B PpEHICHUHM M HCCICAOBAaHMHM OCHOBHBIX THIIOB
OOBIKHOBEHHBIX JH(PepeHIINaTbHBIX YPABHEHUH U UX CUCTEM.

Ilepeuenb npodeccHoHANbHBIX CTAHAAPTOB, 0000IEHHBIX TPYIOBbIX (GYHKIMII U TPYI0OBbIX

GdyHKIMI, COOTBETCTBYIOIIMX NPOdeccHoHAILHOM 1eSITeJIbHOCTH BLINYCKHUKOB

HaumeHnoBaHue nokymeHTa Kon HanmenoBanue 6a30B0ii rpyIIibl, JOTKHOCTH
(npodeccun) UM CreUaNbHOCTH

OK3 2320 [IpemomaBaTeny B cpeTHEH MIKOTIC
2340 [IpemonaBaTeny B cUCTEME CIIEIHAIEHOTO
o0pa3zoBaHUA
01.001 [Tpodeccuonanbubpiii crannapt «llemaror (memaroruyeckasi JESTEIBHOCTh B

cdepe IOIIKOIBHOI0, HayalbHOTO OOIIEro, OCHOBHOI'O OOILEro, CperHEro
oOuiero odopazoBaHusi) (BOCIHUTATENb, YUNUTENb)», YTBEPKIACHHBINA MPUKA30M
MunuctepceTBa Tpya U conuanbHoM 3amuTel Poccniickoit denepanun ot 18
okTs0pa 2013 r. Ne 544u(3apeructpupoBaH MHMHHCTEPCTBOM IOCTHULIUU
Poccuiickoit denepanuu 6 nexadbpst 2013 r., peructpamnuonnsii Ne30550), ¢
W3MEHEHHEM, BHECEHHBIM IIPHKa3oM MMHHCTEpPCTBA Tpylda M COLUAIBHON
3auuThl PO ot 5 aBrycra 2016r.Ne422n (3apeructpupoBaH MUHUCTEPCTBOM
roctuiuu PO 23 aprycra2016r., peructpannonssiid Ne 43326 )

1.2.TTepevenn npodecCHOHANBHBIX CTAHIAPTOB, COOTBETCTBYIONINX MPO(HECCHOHATBHOM
JICSATEIIbHOCTH BBIMYCKHUKOB, OCBOMBIIIUX MTPOrpaMMy OakajlaBpuara 1o HalpaBJICHHUIO MOATOTOBKU
03.03.02 dusuka:

Ob6nacth Tunel 3a1a4 3anaun OOBEKTHI

npodeccuoHAIbHON | TPO¢eCCUOHATBHOM npodecCuoHaATBHON npodeccuoHanbHON

JIeATeIbHOCTH JEATeIbHOCTH JEeATeIbHOCTH NesITeIbHOCTH (MITN

(mo Peectpy 00J1acTH 3HAHMS)

Muntpyna)

01 O6pazoBanue [legarornueckuit Pa3pabotka u O6pa3oBarenbHbIe
peanu3arus MPOrPaMMBbI U
00pa3oBaTeNbHBIX 00pa3oBaTeNbHBIN
nporpamMm CIIO n IIPOLIECC B CUCTEME
nporpamm 1O CITIO u 1O
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06 Cps3p,
MH(POPMAIIMOHHBIE U
KOMMYHUKAI[HOHHBI
€ TeXHOJIOTHU

Hayuno-
HUCCIEN0BaTEIIbCKUN

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

NudopmarnmonHsie
IPOIIECCHI,
TEXHOJIOTHH,
CHCTEMBI U CETH, UX
UHCTPYMEHTAJILHOE
(mporpammHoe,

TEXHUYECKOE,
OpraHU3aIMOHHOE)
obecrneyenue,
CrocoObl 6 1
METO/IBI
MPOSKTUPOBAHHSI,
OTIAJKH,
IPOU3BOJICTBA H
JKCILTyaTaluu
UH(POPMAIIMOHHBIX
TEXHOJIOTHH U
CUCTEM B
pa3IMYHBIX
o0yracTsax u
chepax muppoBoi
9KOHOMHKH

2. Mecro nucuuniaunbl B cTtpykrype OIIOII 6akanaBpuara
Hucuurmaa  «J{uddepennnansabie  ypaBHEHUS» BXOIUT B BapHATHBHYIO 94acTh
00s13aTeIbHBIX TUCIUIUINH MATEMATHYECKOTO U €CTECTBEHHO-HAYYHOTO IHUKJIA. SIBISETCS OXHUM
U3 HAYaIbHBIX Pa3/ejOB COBPEMEHHOH MAaTeMaTWKd W WIPAET BAXKHYIO POJIb B OCO3HAHHOM
OCBOEHUM JIDYTHX MAareMaTHYeCKMX W MNPHUKIAJHBIX JUCHHIUIMH, TaK KaK METOJIBI
muddepeHIanbHbIX YpaBHEHUI HAXOIAT CaMoe IIMPOKOE TPUMEHEHHE BO MHOTHX HayKax, Ha
HEPBBIA  B3MUIAA, BEChbMAa OTJAJIEHHBIX OT MareMaTHKH. OTa JUCHUIUIAHA BMECTE C
MaTeMaTHYECKUM AaHaJIM30M, TEOpUed (YHKIMHA KOMIUICKCHOM TIEPEeMEHHOW SBIISIOTCS
(byHIaMEHTOM, HAa KOTOPOM CTPOMTCS BCS MaTeMaTHUECKast HayKa.
JuddepeHnuanbubie ypaBHEHHS MPEAMICCTBYIOT AUCHUILTHHAM: «KOMIUTIEKCHBIN aHAIN3Y,
«YpaBHEHHUS C YACTHBIMH ITPOU3BOIHBIMIY, «Teoprs Urp» u Ap. JMCIMIUIMHA OCBAMBACTCS Ha 2
kypce (4 cemectp).(kox aucrumintsl 51.0.09.04 )

3. Pe3yabTaThl 0CBOCHUS TUCHUTLIHHBI (MoayJis) [InddepeHnuanbHble YypaBHEHUsI

[Tpouecc m3ydeHHs] AUCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIEAYIOLINX
komneteHmi B coorserctBun ¢ ®I'OC BO 1o nanHOMY HanpaBlIEHUIO:

HammvenoBanue Kon, Kon, HanMeHOBaHHE MHIMKATOPA JOCTUKEHHUS
KaTeropuu HaMMEHOBAaHHE YHUBEPCAIbHOU KOMIETEHIIUU
(rpynmer) YK YHUBEPCATBHOU

KOMITETEHITUHU

VYK-1. Ciocoben VK-1.1. Amnamusupyer 3a1ady, BbIICIAT €€
CucremHoe u OCYUIECTBIIATH 0a30BbIC COCTABIIAIOIINE;
KPUTHYECKOE IIOUCK, KPUTUYECKUI



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

MBIIUICHUE aHaJIU3 U CUHTE3 VK-1.2. Onmnpenenser, HHTEPNPETUPYET U
uH(pOpMAaIHY, pamkupyer wuH(poOpManuio, TpeOyemMyro Ul
MIPUMEHSTh peuieHust OCTaBICHHOM 3a/1a4H;
CUCTEMHBIN VYK-1.3. OcyiecTBiiseT NOUCK HHPOPMAITUH IS
TIOAXOA AT pelIeHNs [TOCTaBJIEHHOM 3a/1a4M 110 pPa3InYHbIM
pelieHus .
THUIIaM 3aIIPOCOB;
IIOCTaBJICHHBIX 3aJa4
VYK-1.4. Ilpu 06paboTke HHPOPMALIUU OTIINIAET
(haKThI OT
MHEHHUH,  HHTEpIpPETAMi, OLEHOK,
dhopmupyer
COOCTBEHHBICE MHEHHS U CYXJICHUS,
apryMEHTUPYET CBOU
BBIBO/IbI U TOUKY 3PEHMS;
VYK-1.5. PaccmarpuBaer U npeasaraer
BO3MO>KHbIE
BApUAHThI PEIICHMs MOCTABIECHHOMN 3a/Jauu,
OLICHMBAsI UX
JIOCTOMHCTBA U HEJIOCTaTKH.
Kon HaumenoBanue WNHnukaTop aocTukeHus B pesynbTaTe ocBoeHMs
KOMIIETEH- KOMIIETEHIIUU KOMIIETEHIIUU JUCLMILIMHBI 00y4Jaromuics
1895051 (3aKkpenyienusill 3a QUCYUNTUHOLL) TOJIJKeH:
OIlK-1 CniocoOen npumensats | OIIK-1.1. O6nagaer 6a30BbiMH | 3HaeT GU3NYECKUE OCHOBBI

0a30BBIC 3HAHUS B
oOnactu pusuko-
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK B
cdepe cBoeit
npodecCuoHATIbHON
MEeSITeTbHOCTH.

3HaHUSAMHU B 00JaCTH (PU3UKO-
MaTeMaTUYECKUX
HayK,HEOOXOAMMBIMU ISt
pereHust mpoecCHOHATBHBIX
3a7ad4.

OIIK-1.2. ApryMeHTUpOBaHHO
MpUMeHsIeT (PU3NIEeCKHE 3aKOHbI
1 MaTEMaTUYECKUEMETOIBI JJIs
pelIeHus 3a/1a4 TeOPEeTUIECKOTO
Y IPHUKJIATHOTO XapakTepa.
OIIK-1.3. O0namaeTr HaBEIKAMU
TEOPETHUICCKOTO U
AKCIIEPUMEHTAILHOTO
HUCCIIEN0OBAHUAO0BEKTOB
npodeccroHanbHOM
NESATSIIEHOCTH, PEIICHUS
npodeccnoHaNbHBIX 33724
BOOaCTH (PU3UKHU U CMEKHBIX C
HEel eCTeCTBEeHHOHAYYHBIX
JIACIIMIUINH.

MEXaHHUKH, MOJIEKYIISIPHOMN
buzuKH, npuposy
KoJIe0aHUI 1 BOJH, OCHOBBI
TEPMOMHAMHUKH,
AIEKTPUYECTBA U
MarHeTu3Ma, ONTHKH,
OCHOBBI aTOMHOH U
AepHON (QU3UKH,
MOHMMAET IIHUPOTY U
OTPAaHHYEHHOCTh
MpUMEHEHUS (PU3HKU
HCCIIEOBAHUIO TTPOIIECCOB
U SIBJICHUI B TIPUPOJIE U
oOmecTBe.

YMeeT ucnoiap30BaTh
TEOPETUYECKHE 3HAHUS ITPU
00BSICHEHUH PE3YIIbTATOB
AKCTICPUMEHTOB,
NPUMEHSTH 3HAHUS B
obnactu GU3MKA TS
OCBOCHHUS
obmenpogecCHOHATBHBIX
TUCITUIUIAH U PEIICHUS
poeCCHOHAIIBHBIX 3a]1a4,
OIICHUBAET JJOCTOBEPHOCTh




MOJTYYEHHOTO PEIICHHUS
3a7a4M.

Bnaneer HaBpIKaMu
(hM3HUECKUX HCCIIEIOBAaHUH,
CIOCOOCH Tepe1aBaTh
pE3yNbTaT MPOBEICHHBIX
HCCIIEIOBAHUI B BHE
KOHKPETHBIX PEKOMEH 1Al
B TEPMHUHAX MMPEAMETHON
00J1aCcTH 3HAHUS.

4. CTpyKTypa H coJlep:KaHMe TUCHUILTUHBI (MoayJsi) nddepeHunaibHbie ypaBHEeHHSA
4.1. CTpyKTypa TUCHUILIHHBI (MOXYJIS)
OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHbIE eAMHUIBI, 144 yacoB.

Bua yueOHoii padoThbl Bcero IopsinkoBblil HOMep
cemecTpa
4
O01mas TpyI0eMKOCTh AUCITUILUIAHBL BCero (B 3.€.), B 43.e. 43.e.
TOM YHCIIE: 144 yaca 144
Jaca

Kypcogoii mpoexkrt (paboTta) - -

AynuTopHBIE 3aHSATHUS BCETO 62 62
(B akazm. yacax), B TOM YHCIIE:

Jlexun 32 32
[MpakTrdeckue 3aHATHS, CEMUHAPHI 30 30

JlaboparopHsie pabOTHI - -

CamocTosiTenbpHas paboTa BCero (B akaj. yacax), B TOM 55 55
YHUCJIC:
OKx3aMeH 27 27
OO0mast Tpy10eMKOCTb AUCLUIIIIHHBI 144 144
Ne/ Buzp! yueOHO# paboThI, BKIIIOUAs CAMOCTOSITEILHYIO DOopMBI TEKYILIETO
Ne paboTy CTYJCHTOB U TPYJOEMKOCTb (B Yacax) KOHTPOJISl YCIIeBAEMOCTH
AynuTopHasi paboTa CamocTosiTenbHast (mo HexmensAM ceMectpa).
HaumeHoBanue paboTta DopMBI IPOMEXKYT. ATTECT
pa3aenoB u TeM
S ~
JUCTIATUTAHBI (MOIYJIST) Q< g o | o
a o ; & g
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Pazpea 1.
JAudpdepenunanbHbie
ypaBHeHus 1-ro
NnopsiAKa

20

11

3anayu, NIPUBOAAILIUECS K
muddepeHnanTbHBIM
ypaBHEHUSIM (4aCTHBIE
pernieHust, oo
UHTETrpai, olmme
peleHusl, moje
HaIpaBJIEHUH,N30KIHHbI)

1.2

YpaBHeHus ¢
pa3aesoUMU
MNEPECMECHHBIMU

1.3

OnHopoaHsie U
IMPUBOAAIINCCA K HUM
YpaBHEHUSA

14

JIunelinple ypaBHEHHUs 1-
ro NnopsiaKa

15

VYpaBHenue beprymum

1.6

YpaBHEHHE B MOJIHBIX
muddepennmanax.
WNHTerpupyromuit
MHOXHUTEIb

1.7

Teopema Ko s
YpaBHEHUH NIEPBOTO
HopsIKa

1.8

YcraHoBlIEeHUE
JIOCTAaTOYHBIX YCIIOBUM
CYILIECTBOBAHUS U
€IMHCTBEHHOCTH 3aJa4n
Komm

1.9

MeTo b1 HaX 0K ACHUS
0COOBIX pelICHUI




1.10

YpaBHeHus,
Hepa3pelieHHbIe
OTHOCHUTEJIBHO
MPOU3BOIHOMN

Paznen 2.
JAnddepenuunanbubie
YPaBHEHHS BBICIIHX
NMOPSI/AKOB

14

20

2.1

Judbdepennmranbapie
ypaBHEHUS BBICIIIUX
MOPAJKOB (pa3penrmblie B
KBaJpaTypax, QyHKIUsSI
Ko, ogHOpoaHbIE 1
000011IEHHO-0JHOPO/THBIC
ypaBHEHUs)

2.2

O61mas Teopusi ypaBHEHUI
N-TO TOpsAKA C
MTOCTOSIHHBIMH
kodpurmenTamu

2.3

Heonuoponnsie
ypaBHEHUS 2-TO MOPSAIKA

2.4

Kpaesbie 3aaun. 3amaya
[Irypma — JInyBuis

Paszpnen 3 Cucremsl
JIMHEHHBIX
auddepeHunaIbHBbIX
YPaBHeHUil

17

3.1

OO6mrast Teopusi JTUHEWHBIX
CUCTEM
nudepeHITmaTbHBIX
YpaBHEHU

3.2

CucremMbl TUHEHHBIX
YPaBHEHHUH ¢
MTOCTOSTHHBIMU
koahurmeHTaMu

3.3

[TonsiTue o
g depeHInaTbHBIX




YPaBHEHUSX B YACTHBIX
MIPOU3BOIHBIX.
JIuHeHiiHbIE ypaBHEHUS B
YaCTHBIX MTPOU3BOJHBIX 1-
ro nopsijKa

4 (144 |32 |30 57

KypcoBas paboTa

KOHCybTaUunn

DK3aMeH

27

4.2. Conep:xkanue TUCHHIIHHBI(MOTYJIS)
Pasznen 1 Iudpepennuanbubie ypaBHenus 1-ro mopsjaka

Tema 1.1.: 3agaun, npuBoasmmecs K muddepeHIHaIbHbBIM YPaBHEHUSIM (YaCTHBIE PEIeHUS,
o0umii uHTErpa, ooluMe pereHus, mojie HaupaBIeHUu !, HU30KJIUHBI)

Tema 1.2.: YpaBHeHUS C pa3aesAOIIUMU IEPEMEHHBIMU

Tema 1.3.: OgHOpOAHBIE U IPUBOJSALIMECS K HUM YPaBHEHHUS

Tema 1.4.: Jluneitnslie ypaBHeHUs 1-ro nopsiaka

Tema 1.5.: YpaBuenue bepHymim

Tema 1.6.: YpaBHenue B noyHsIx 1uddepenmanax. Marerpupyromumit MHOXXHUTENb
Tema 1.7.: Teopema Komm 1 ypaBHeHui 1-ro nopsuka

Tema 1.8.: YcraHoBieHHE JOCTATOYHBIX YCIOBUHM CYIIECTBOBAHUS M €JUHCTBEHHOCTH 3aJa4M
Komm

Tema 1.9.: MeTo1bl HaX0XIEHUS 0COOBIX peleHui
Tema 1.10.: YpaBHeHUs1, HEpa3pEIICHHbIE OTHOCUTEIIBHO TPOU3BOIHOM
Paznen 2 Ilu¢depeHnuanbHbie ypaBHEHHUs BHICIINX NOPSIAKOB

Tema 2.1.: luddepeHunanbuple ypaBHEHUS BBICIIUX MOPSAIKOB (pa3pelirMble B KBaJIparypax,
¢ynkuus Ko, onHopoiHbIe M 00001IEHHO-0AHOPOIHBIE YPABHEHU)

Tema 2.2.: OOGmast Teopus ypaBHEHUN N-TO MOPSJIKA C TOCTOSTHHBIMU KOA(PPUITUEHTAMH
Tema 2.3.: HeonHopoaHbie ypaBHEHHS 2-TO TOPSIKA

Tema 2.4.: Kpaesblie 3agaun. 3amaua [ltypma — JInyBumist




Pa3nes 3 Cucrembl JInHeHbIX AU((epeHINATbHBIX YPABHEHUH
Tema 3.1.: O6mmas Teopus TMHEHHBIX cucTeM AU depeHIInAIbHBIX YpaBHEHHH
Tema 3.2.: CucteMbl IMHEHHBIX YPAaBHEHUM C MTOCTOSTHHBIMH KO3 UIIUCHTAMH

Tema 3.3.: [lonstue o nudpepeHIHATBHBIX YPABHEHUAX B YACTHBIX MPOU3BOIHBIX. JINHEHITHBIC
YpaBHEHHUS B YACTHBIX NMPOU3BOJHBIX 1-T0 mopska

5.00pa3oBaTe/ibHbIE TEXHOJIOTHH

AKTHUBHBIC B HHTCPAKTUBHBIC (bOpMBI: JIEKOUHU, MPAKTUYCCKUC 3aHATHA, KOHTPOJIbHEBIC paGOTH,

KOJIJIOKBUYMBI, 3a4YCTbl M OJOK3aMCHBI. B Teuenne CEMECTPOB CTYACHTHI PpCHIAIOT 3aaayu,

yKa3aHHbIE [IPETIOAABATENIEM.

6. YueOHO-MeTOAMYIECKOE

ol0ecreueHue

aTTeCTAIMHU 110 HTOTaM OCBOEHHUSI THCIHMILITHHBI.
6.1. Ilian camocTosATE/ILHOMH PadOTHI CTY/ICHTOB

CAMOCTOSITEJIbHOI  padoThl  CTYJAEHTOB.
OueHoyHble CpeacTBa /JIsl TEKYLIEro KOHTPOJsSI YyCIHeBaeMOCTH,

Ne i/ HaumeHoBaHue Bua camocrosiTeIbHOM TpynoemkocTs (B
pasjaeia (TemMbl) padoThI aKaJleMHYeCKHUX 4acax)
1 VYpaBHeHue Dilniepa Pemenue 3amau u 6
VIIPaXKHCHH
2 Meroa Diinepa s Pemenue 3amau u 5
JIMHEWHBIX YPABHEHUN | YIIpaKHEHUN
3 MeTtoa H30KINH Pemntenne 3agaq u 7
YIPa)KHEHUN
4 CucreMsl TUHEHHBIX Pemntenne 3agaq u 7
YpaBHEHUH C YIIPaKHEHUN
MTOCTOSTHHBIMH
koahdunreHTamMu
5 Oco0Oble pernieHus Pemenue 3anau u 7
YIPa)KHEHUN
6 CocraBnenne Pemenue 3amau u 5
muddepeHranbHbIX yIpaXHEHUH
YpaBHEHUI
7 WuTerpupytomniue Pemenue 3anay u 6
MHOXUTEIN YOpaKHEHUN
8 Meroa Bapuanmit Pemenue 3amau u 5
MTOCTOSTHHBIX VIIPaKHCHHHA
9 dyH/1aMeHTalIbHAs Pemenue 3amau u 5
CHUCTEMA PEIICHUI YIOpaKHEHUI

NPOMEKYTOYHOM
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IIpuiaoxenune

®OH/JI OHEHOYHbIX CPEIACT

OueHouHble cpeACTBAa UIA TEKYWIEro KOHTPOJS YCIeBaeMOCTH M IPOME:KYTOUYHOM

aTTrecTalnuu

Kpurepun oueHku nNpoMeKyTOYHOM aTTecTalMu B (popMe 3aueTa

Ornenka

XapakTepucTuka TpeOOBaHH K pe3ylibTaTtaM aTTectauuu B popMe 3aueTa

«3aureHO»

TeopeTrueckoe cojiep)aHue Kypca OCBOCHO MOJTHOCTHIO 0€3 MPoOeioB Wik B
1IEJIOM, WJTA OOJIbIIIEH YacThi0, HEOOXOIMMbIC TPAKTUYECKUE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepHajioM c(HOpMUPOBaHBI HJIM B OCHOBHOM C(HOPMHUPOBAHBI,
BCE WM OONBIIMHCTBO MPEyCMOTPEHHBIX pabouel mporpaMMoil yueOHbIX
3a/IaHHMH BBITTOJHEHBI, OT/ICJIbHBIC U3 BHITOJTHCHHBIX 33JIaHUN COACpIKAT
OIIIHOKH.

«He 3aureno»

Teopetuueckoe cogepxaHne Kypca OCBOCHO YaCTUYHO, HEOOXOJUMbIe HABBIKU
paboThI HE CHOPMUPOBAHEI HITH CHOPMHUPOBAHEI OT/ACILHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueii yaeOHOH mporpaMMoii 3aIlaHui He
BBITIOJIHEHO JIMOO BBITIOJIHEHO C TPYObIMU OIMOKaMH, KA4YECTBO MX
BBITIOJIHEHUS OLICHEHO YUCJIOM 0aJIOB, OJIU3KUM K MUHUMYMY.

Kpurepun oneHkn npomMesKyTo4HOM aTTecTanum B ¢gopme IK3aMeHa

OrueHka

XapakTepucTuka TpeOoBaHM K pe3yibTaTaM aTTecTaluu B hopme
9K3aMeHa

«OTINYHOY

Teopetnueckoe coaepkaHUE Kypca OCBOEHO TOJHOCThIO 0e3
npoOesoB, CUCTEMHO W TJIYOOKO, HEOOXOIWMBbIE MPaKTUYECKHE HaBBIKU
paboThI C OCBOCHHBIM MaTepHAIOM C(HOPMHPOBAHBI, BCE MIPEITYCMOTPCHHBIE
paboueit yaeOHOM TporpaMMoii yueOHbIe 3a/1aHusI BBITIOJTHEHBI 0€3yMpedHo,
KaueCTBO WX BBIINOJIHEHUS OLIEHEHO YHCJIOM OauioB, OJIH3KHUM K
MaKCUMYyMY.

«Xopomro»

Teopernueckoe conep:kaHue Kypca OCBOEHO B IIeJIoM 0e3 MmpoOenos,
HE00XO0AMMBbIEe TPAKTUYECKHUE HABBIKU PaOOThl C OCBOCHHBIM MaTEpUalIOM B
OCHOBHOM  C(POPMHMPOBAHBI, OpeIyCMOTpPEHHBIe paloueil  yueOHOMH
porpamMMoil yueOHbIe 3a/laHHsI BBIMOJIHEHBI C OT/IEIbHBIMU HETOYHOCTSMH,
Ka4yecTBO BBINIOJHEHUs OOJBIIMHCTBA 33JaHUI OLIEHEHO YMCIOM OaslioB,
OJMU3KUM K MaKCUMYMY.

«Y IOBIETBOPUT Teopernueckoe copep:kaHue Kypca OCBOCHO OOJbIICH YacTbio, HO

CJIIBHO»

npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, He0oOXOIHMbIe
MPaKTUYECKHE HABBIKH PAa0OTHI C OCBOEGHHBIM MAaTEpHAOM B OCHOBHOM
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c(OopMHpOBaHbI, OOJNBIIMHCTBO MPEIYCMOTPEHHBIX paboyeil y4ueOHOM
porpaMMoil y4eOHBIX 3a/laHUil BBIIIOJHEHBI, OTJCIbHBIC U3 BBIMOJIHEHHBIX
3a7aHuil cofeprkaT OIMOKY.

«HeynosnerBop Teopernueckoe  coxepxkaHue  Kypca  OCBOGHO  YacTHUHO,
UTEIHHO» HEOOXOJMMbIE HAaBBIKU pabOThl HE CGHOPMUPOBAHBI WM CHOPMUPOBAHEI
OT/AENbHBIE U3 HHUX, OOJNBIIMHCTBO INPEIyCMOTPEHHBIX paboueil yueOHOI
IpOrpaMMoOil  y4eOHBIX 3aJaHMi HE BBIIOJHEHO JHOO BBIIOJIHEHO C
rpyObIMH OIIMOKAMH, Ka4eCTBO MX BBIOJIHEHHS OILCHEHO YHCIOM OalioB,
ONMU3KUM K MUHUMYMY.

6.2. MeTronnyeckue yKa3aHus 110 OPraHU3ALUH CAMOCTOATEIbHOH PadoThI

CamocrosrenbHas paboTa sBISETCA OJHUM M3 BHJOB Y4EeOHOM JI€ATEIIbHOCTH
o0ydaroluxcsi,  CIOCOOCTBYET  pPa3BUTHIO  CAMOCTOATEIbHOCTH,  OTBETCTBEHHOCTH U
OpPraHM30BaHHOCTH, TBOPYECKOTO  MOJAXOAAa K  pELleHHto mpolieM  yuyeOHOro U
poEeCCHOHAIBHOTO YPOBHSI.

AynuTopHas caMmOCTOsTeNIbHAs paboTa Mo y4eOHOH IUCHMIUIMHE OCYIIECTBIIAETCS Ha
y4€OHBIX 3aHATHUAX [10/] HENOCPEACTBEHHBIM PYKOBOJICTBOM IPEIOIABATEINSI U IO €T0 3a/1aHuIO.

BHaeaynuropHas camocTosiTenbHasi paboTa BBINOJIHAETCS 110 3a/1aHUI0 Npernoaasaresns 6e3
€ro HeMoCPeICTBEHHOI0 y4acTusl.

Bunsl 3aganuii 1)1 BHeayAUTOPHOM caMOCTOATEIbHON pabOThl, X XapaKTep, YUUTHIBATh
cnenupuKy u3yyaeMon yueOHONW JUCIUILIMHBL, HHAUBHAYyaJbHbIE 0COOEHHOCTH 00y4Yaroerocs.

KoHTponbs camocTosTenbHOM paboThl M OLIEHKa €€ pe3yjbTaTOB OpraHu3yeTcs Kak
€MHCTBO ABYX (QopM:

1.caMOKOHTPOJIb M CaMOOIIEHKa 00y4aroIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI MPEIO01aBaTesl.

Opranun3anus 1 pyKOBOACTBO Ay IUTOPHOI CaMOCTOSITEIbHON PadoThI

AynuropHas caMoCTOsITeNbHAs paboTa MO JUCIMILIMHE BBITOIHIETCS Ha yUEOHBIX 3aHATHIX
101 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPEMOAABATEINS U IO €r0 3alaHUI0.

OCHOBHBIMU BUJAMH ayIUTOPHOIN pabOThl CaMOCTOSATENbHON PaOOTHI SABIISIFOTCS:

- BBIIIOJIHEHHE J1a00OPaTOPHBIX U MPAKTUYECKUX PabOT OCYLIECTBISETCS Ha 1aOOPaTOPHBIX U
MPAKTUYECKHUX 3aHSATHSX B COOTBETCTBUM C rpaduxom ydeOHOro mpornecca. s obecrieueHus
CaMOCTOSITENIbHOW PabOTHl MpEeroaBaTeNsiMU pa3padaThIBAIOTCSI METOJMUYECKUE YKa3aHUsS I10
BBITIOJTHEHUIO JIA0OPATOPHOU /TIPaKTUUECKON padOTHI.

Pabora c¢ nurtepaTypoi, APYrUMH MCTOYHHKAMH HH()OPMAIUH, B T.4. DJIEKTPOHHBIMH,
MOJKET PEau30BbIBATHCSI HA CEMHHAPCKUX M MPAKTUYECKUX 3aHATUAX. JlaHHBIE UCTOYHUKHU
UHpOPMALIUU MOTYT OBITh MPEACTaBICHbl Ha OYMaKHOM H/HMJTU 3JIEKTPOHHOM HOCHUTENSIX, B TOM
yucie, B cetd IHTepHer.

[IpenonaBarens QGopMmynupyeT Leiab paboThl C JAHHBIM M HCTOYHMKOM HH(OpMAaLUH,
orpezenseT BpeMs Ha mpopaboTKy JTOKyMEHTa U GOopMy OTUETHOCTH.

CaM0 ¥ B3aMMONpPOBEpKAa BBHIMOJIHEHHBIX 3aJaHUil dYalle BCEro HCIHOJb3YETCs Ha
CEMHUHApPCKOM, MPAaKTUYECKOM M JIpYrux Buaax 3aHstuil. [IpoGnemHas /cuTyannoHHas 3aaada
JIOJDKHA UMETh YEeTKYIO (DOPMYITUPOBKY, K HEH JJOJKHBI ObITh MOCTABIEHBI BOIPOCHI, OTBETHI HA
KOTOpble HEOOXOAUMO HallTh u oOocHOBaTh. KpuTepuu OLIEHKH MNPaBHWIBHOCTH pELIEHUs
poOJIeMHOI/CUTYallMOHHOM 3a/1auu T0JKHBI ObITh U3BECTHBI BCEM 00yYaroIIuMCs.

Opranuszanusi ¥ pyKoOBOJACTBO BHeayAUTOPHOH padoThI

BaeaynuTopHasi caMoCTOsTENIbHAs paboTa BBIMOJIHIECTCS MO 33JaHMIO IPErojaBaTelns, HO
0e3 ero HemocpeACTBEHHOI'0 y4acTusl.
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[Ipu mpenbsBiICHUM BUAOB 3aJaHUil HAa BHEAYAMTOPHYIO CAMOCTOSTEIbHYIO pPalboTy
PEKOMEHIyeTCsl UCTIOIb30BaTh MU depeHIMPOBAHHBIA MOAXOA K YPOBHIO TOJTOTOBICHHOCTU
oOyuaromierocsi.  Ilepen  BbINIOJIHEHWEM  BHEAyIUTOPHOM  CaMOCTOSITENIbHOM  paboThI
IpenojaBaTesib MPOBOJUT KOHCYJBTALMIO C ONPEACIEHUEM LIEIM 3aJaHus, €ro CoJAepKaHus,
CPOKOB  BBITMOJHEHHS, OPUEHTUPOBOYHOIO oOOBEMa pabOThl, OCHOBHBIX TpeOOBaHUU K
pe3yibTaTtaM padoThl, KPUTEPUEB OLIEHKHU, (HOpPM KOHTPOJIS U MEpedHs JuTeparypsl. B mporecce
KOHCYJIbTAllUM  MpernojaBaTelb MPEAYNpeKJaeT O BO3MOXHBIX THIOHUYHBIX  OIIMOKAax,
BCTPCHAIOIUXCA IMTPH BBIITOJIHCHHUU 3aJaHH.

Jns metomuveckoro oOecnedyeHHs U PYKOBOJCTBA CAMOCTOATENbHOW paboToil B
00pa3oBaTeIbHOM  YUPEKICHUHM  pa3padaThiBalOTCA  y4eOHbIE MOCOOWS, METOIUYECKUE
PEKOMEHIAlMU 10 CaMOCTOSATEIbHOM MOATOTOBKE K PAa3IMYHBIM BUAAM 3aHATUH C y4eTOM
CIICHUAJIbHOCTHU yT-Ie6HOI\/JI JUCHUIIIIMHBI, 0C06€HHOCTGI>'I KOHTHHTCHTAa CTYACHTOB, OGT:GMa u
COJIep’KaHusl CaMOCTOSTENIbHOM paboThl, HOpPM KOHTPOJIS U T.1I.

CamocTrosTenbHass paboTa MOXET OCYHIECTBIIATHCS WHIMBUAYaIbHO WU TpyINIaMu
CTYJECHTOB B 3aBUCHMOCTH OT L€, 00beMa, KOHKPETHON TeMaTUKU CaMOCTOSITENILHON paboTHhl,
YPOBHSI CIIO)KHOCTH, YPOBHS TIOATOTOBIEHHOCTH 00YJaOIIHXCSI.

Bunamu 3aganuii 1151 BHEayAUTOPHON CaMOCTOSITENIEHOM pabOThI MOTYT OBITh:

- JUId OBIIQJICHUSI 3HAHMSMHU: YTEHHUS TEKCTAa; COCTABJICHHs IJIaHAa TEKCTa; rpaduueckoe
M300paxKeHre CTPYKTYpPhI TEKCTa; KOHCIIEKTUPOBAHME TEKCTA; BBIMHMCKH U3 TEKcTa; paboTa co
CJIOBapsIMM M CIIpaBOYHUKaM; ydeOHO-McclenoBaTenbckasi paboTa; MCIOJIb30BaHUE ayluo U
BUJICO3AIMKCEeH, KOMIBIOTEPHON TeXHUKH U IHTEpHET pecypcoB U 1Ip.;

- JUIsl 3aKpeIUICHNs U CUCTeMaTHU3alui 3HaHUil: padoTa ¢ KOHCIEKTOM JIEKLIUH; [TOBTOPHAs
paboTa HaJ yueOHBIM MaTepHalioM; COCTaBIIEHUE TJIaHa, TE3UCOB OTBETA; COCTABICHUE TAOJHIL,
pedycoB, KpOCCBOPOB, TIJIOCCapUsl MJsl CHCTEMaTH3allud y4yeOHOro marepuana; H3yyeHue
CJIOBapeil, CIpaBOYHHMKOB; OTBEThl Ha KOHTPOJbHBIC BOIPOCHI; aHaIUTUYECKas oOpadoTka
TEKCTa; TOJIF0TOBKA COOOIICHUH K BBHICTYIUICHUIO HA CEeMUHAape, KOHPEPEHIINH; TOIT0TOBKA

pedepatos, 10KJIaJI0B; cocTaBieHue Ouorpaduil, 3aJaHuii B TeCTOBON Gopme u JIp.

- 11 GOpMUPOBAaHUS YMEHM: pelleHHe 3ajJad M yHpaKHEeHUil mo oOpaslly; pelieHue
BapMaTUBHBIX 3aJa4 M YINPaKHEHUN; COCTABJICHHUE CXEM; PEIIEHHE CUTYallMOHHBIX
MPONU3BOACTBCHHBLIX 3aja, IMMOATOTOBKA K JCJIOBBIM MW POJICBBIM HUI'paM; IMMPOCKTUPOBAHUEC H
MOJICIUPOBAHKUE Pa3HbIX BUI0B U KOMIIOHEHTOB MPO(eCCHOHATBHOM AEATeNbHOCTH, OJArOTOBKA
HpGSGHTaHI/II‘/’I, TBOPYECCKUX IMPOCKTOB; MOATIOTOBKA KYPCOBBIX W BBIITYCKHBIX pa60T; OIIBITHO-
JKCIepUMEHTaNIbHAs paboTa; MPOEKTUPOBAHUE U MOJAETHPOBAHNE PA3HBIX BUI0B U KOMIIOHEHTOB
pohecCuOHANBHON NeSTENLHOCTH U JP.

Jns  obecriedeHus: BHEAyIUTOPHOM CaMOCTOATENbHOM paboThl MO AUCHUILIMHE
npernoiaBaresieM pa3padbarbiBaeTcs MepedyeHb 3aJaHui I CaMOCTOSITEIbHOM PaboThI, KOTOPHIN
HeoOxomuM  uid 3¢ eKTUBHOrO yrpaBieHHs JaHHBIM BHJIOM Yy4eOHOW JIeATeNIbHOCTH
oOydJaronuxcs.

[IpenoiaBaTens OCYIIECTBIISET YIPAaBICHHE CaMOCTOATENbHOM paboTOM, peryiupyer ee
00BeEM Ha OIHO yqe6Hoe 3aHATUC U OCYILICCTBIISACT KOHTPOJIb BBINMOJHCHUA BCEMHU CTYACHTaAMU
rpynmsl. [1ig ynoOcTBa npenogaBaTeib MOXKET BECTH BEIOMOCTh yUeTa BHIMOJIHEHUS! MUHUMYyMa
3aJIaHu, HEOOXOIUMBI JIJIS IOMYCKa K UTOTOBOM aTTECTAIMH 1O JUCITUTIIINHE.

B mpomecce  camocroATenbHON  pabOTBl  CTYAGHT  MpUOOpeTaeT  HaBBIKU
caMOOpranm3anvu, CaMOKOHTPOJIA, CaMOYIIpaBJICHUA nu CTaHOBUTCS AKTUBHBIM
CaMOCTOSITENIbHBIM CYObEKTOM YUeOHOH eI TeTbHOCTH.

CTyzneHT caMOCTOSITENIbHO ONpENeNseT PeKUM CBOEW BHEAayIUTOPHON pabOThl U Mepy
Tpyla, 3aTpaudBaeMOro Ha OBJIAJIEHWE 3HAHUSIMU W YMEHHMSIMHU 1O KaXJAOW JUCIUILUIMHE,
BBITMIOJHSET BHEAYJUTOPHYIO paboTy MO WHAWBHUIYaJbHOMY IUJIaHy, B 3aBUCUMOCTH OT
COOCTBEHHOM MOJITOTOBKH, OI0/KETa BPEMEHH U APYTUX yCIOBUH.

E>xeTHEBHO CTYNEHT JOJDKEH YIENATh BHIMOJHEHUIO BHEAYAUTOPHONH CaMOCTOSITENBLHOM
paboThI B CpeTHEM HE MEHEE 3 4acoB.
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[Ipy BBIMOTHEHWH BHEAYAUTOPHOM CAMOCTOSITEIIBHOW PAaOOTHI CTYIEHT MMEET TMPaBO
oOpamatbCss K MPENoAaBaTeNlio 3a KOHCYIbTALMEH C LENbI0 YTOYHEHHUS 3afaHus, (HOpMBI
KOHTPOJISI BHIITOJIHEHHOTO 3a/1aHusl.

6.3. MarepuaJibl AJ1l NPOBe/IeHUs] TeKylIero M NMPOMeKYyTOYHOI0 KOHTPOJISA 3HAHMI
CTYEeHTOB

v’ Ilepeuens npumepnbix 60npocoe u 3a0anuii 011 CAMOCHMOAMENbHOU PAOOMbL.
1. Kakoe ypaBHEHHE Ha3bIBAETCS] OOBIKHOBEHHBIM JU(PQepeHIMaIbHbIM YPABHEHUEM?
[Topsinok nuddepenunansHoro ypaBHeHus. YTo Ha3bIBalOT PELICHUEM
nuddepeHIaIbHOTO YpaBHEHUs?
2. KaKkoe ypaBHEHUE Ha3bIBa€TCs YPAaBHEHUEM IIEPBOIO MOPSAIKA B YACTHBIX
npou3BoHbIX? IIoHATHE NOAHOrO MHTErpana. JInHelHble ¥ HENMHENWHBIE 3a/1a4H.
3. 'eomeTpuyeckas HHTEpPIIPETalLlMs YPaBHEHUS IEPBOIO NOpsKa U ero peuieHus. [lone
HarpaBJIeHUH, nHTETrpaigbHble KpuBbie O.J1.Y.?
4.xaKoe ypaBHEHUE HAa3bIBACTCS YPABHECHHEM C pa3ZelSIoIMMUCS TIePEMEHHBIMU?
Merton pemenus AuddepeHnnanbHOro ypaBHEeHHs ¢ pa3aeaoIMMUCS IEPEMEHHBIMU?
5. KaKue ypaBHEHUs MEPBOro NOPsI/IKAa Ha3bIBAlOTCA JIMHEHHbIMU? JIMHEeHbIE
OJITHOPOJIHBIE U HEOJHOPOAHbIE ypaBHEHUA? MeTonbl ux pemenus. Y paBHenue bepuyiu
U ero perieHue?
6. xakoe auddepeHnrnaIbHOe ypaBHEHUE HA3bIBACTCS OJHOPOIHBIM ypaBHEHUEM
nepBoro nopsaka? MeToJpl ero pemeHus.
7. 9To Takoe moJHbIN nuddepenman? YpaBHeHus B MONHbBIX auddepennnanax?
MeTobl X penieHus.
8. 4TO Takoe MaTeMaTH4YeCKasi MOJeb? DTalbl IOCTPOEHUS MaTEMATUYECKON MOJEIN
nporiecca iy sieieHus? [Ipumeps! npocreiimux Moeneit Ha 6a3e quddepeHIaIbHbIX
YPaBHEHHUI NEPBOro Mmopsaka’?
9. mpocTeiine ypaBHEHUS BBICIIUX MOPAIKOB U MX PEILIEHUS METOJOM MTOHMKEHUS
nopsiaka?
10. nuneliHble AUQdepeHLnaIbHble ypaBHEHUS! BTOPOTo Mopsiika U ux pemenus? Kakue
JMHENHbIE YpaBHEHHS Ha3bIBAIOTCSI OAHOPOJHBIMU U HEOAHOPOIHBIMU? Teopema o
CTPYKTYypE pelIeHus JIMHEHHOTO OJJHOPOIHOTO U HEOTHOPOAHOTO ypaBHeHus1? Perienus
HEOJTHOPOJHOI'0 YpaBHEHUS B ClIydae CIELMAIbHON NMpaBOM YaCTH, METOIOM Bapualuu
IIPOU3BOJIbHBIX MOCTOSIHHBIX?
11. MaTemaTuueckue MoJienu Ha 6a3e ypaBHeHHI BToporo nopsiaka? [Tpumepsl Monenei.
KpaeBsbie 3aaun.

v Bonpocwt k sx3ameny:

1. OcHOBHBIE OHATHS TECOPHH OOBIKHOBEHHBIX JH(PepeHIInaNbHbIX YPaBHEHUH —
NOPSIZIOK YPaBHEHM I, FEOMETPUUECKAst HHTEPIIPETALNS YPABHEHMSI U €T0 PELLEHUS, U T. 1.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTHU pelieHus 3agaun Ko,

2. Muddepennnanbubie ypaBHEHHS IEPBOTO MOPAIKA C pa3AesIOIIUMUCS
NEPEMEHHBIMH, CTAHJAPTHBIN BU M METOJIbI PELICHHUS.

3. JIuHeliHble ypaBHEHHUS [IEPBOTO MOPSIIKA-CTAaHAAPTHBIA BUJ U METO/IbI PELICHMSL.
YpasHenue bepnymim.
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4. Ognopoanbie AudQepeHnnanbHble ypaBHEHUS — CTAaHAAPTHBIN BU U METOABI UX
peLIeHusl.

5. YpaBHeHus BIOMHBIX UG depeHnanax-cTanIapTHBIA BUI U METO/IbI X PELICHHUS.

6.IIpocTeiire ypaBHEHUs IEPBOIO MOPSAAKA HE PA3PEIICHHbIE OTHOCUTEIBHO
pou3BOAHON. YpaBHeHus Jlarpanxka u Knepo-crangapTHbIil BUI 1 METOJbI UX
peleHus.

7. IlpocTeiiive ypaBHEHUS BBICIIUX MMOPSIKOB-CTAaHAAPTHBIA BUJ U METOJIBI UX
pelieHusl.

8. JIuHeliHble ONHOPOAHBIE YPAaBHEHHS BTOPOTO MOPSIKA-TEOpeMa O CTPOSHUU PELICHHUS
U METOJIbI €r0 PelICHHUS.

9.JIuneinble HCOAHOPOAHBIC YPABHCHUS BTOPOTI'O ITOPAAKA —T€OpEMa O CTPOCHUHN 06mero
peICHUA U METOAbI PCIICHUA Bapnaunel"d IMPOU3BOJIbBHBIX ITOCTOAHHBIX.

10. JIuneiiHpie HEOTHOPOAHBIE YPABHEHHUSI CO CTICLIUATIBLHON MPABON YaCThIO.

11. O6mue mousTHA 0 cucreMax AuddepeHnraIbHbIX ypaBHeHnil. HopmanbHbie
cucteMsbl AU depeHnnanbHbIX ypaBHEHUH.

12. KpaeBble 3amaum Ui JHMHEWHBIX YpaBHEHUH BTOporo nopsuaka. Kmaccudukamms
KpaeBbIX 3aJa4-TMHEWHAsA, OMHOPOAHAS U HEOJHOPOIHAs KpaeBas 3a1aja.

13.ITpubmxeHHOe HHTErpUpOBaHKE CUCTEM U (epeHITMaTbHBIX YPaBHEHUN 1
ypaBHEHUH BbICIINX MOPsiIKOB. MHTErpupoBanue nudpepeHnnanbHbIX YpaBHEHUH ¢
MIOMOUIBIO PSIIOB.

14. ludppdepennnanbabie ypaBHEHUS B YaCTHBIX POU3BOHBIX IIEPBOTO MOPSIIKA.
VYpaBHeHUs TMHEITHbIE OTHOCUTENIBHO MPOU3BOIHBIX (YACTHBIE CIIydal HHTETPUPOBAHU).

KoHTpoJibHbIe H MHANBUAYAJbHBIE 321aHUS
OO0pa3ubl MHANBUAYAJBLHBIX 3aaHUI
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JAudpdepennnaibHbie YypaBHEeHH NEPBOIo MOPsAKa

1. C nomouibto H30KIMH U300pa3UTh CXEMAaTUUECKH PEILICHUE YPaBHEHUS
2(y+Yy)=x+2.

2. Pemuts YpaBHCHHUA, IIPpU H€O6XOI[I/IMOCTI/I CBCA UX K YPABHCHUSAM C paA3ACIIAIONIUMUCS
MNEPCMCHHBIMU

_y2 ’
L Y dx; 3. L = xcos;
1-x y

1. (X} +2x)y*dy = xdx; 2. dy=
4. yx%' =e”,y(1)=0; 5. 2(x+y)dy+(3x+3y-1)dx=0, y(0) = 2.

3. Pemuth 0IHOPOAHBIE YPABHEHHUS

1 X2y —y?=2x% 2. xy'=y(ny-Inx); 3. xydy—y?dx = (x+y)*eYdx;

4, y’:w; 5. (y* =3x%)dy +2xydx =0, y(0) =1.
4x-y-3

4. Pemurts YpaBHCHUA, IIpU HCO6XO,I[I/IMOCTI/I CBCOi UX K JIMHEHUHBIM

Ly+2xy=xe™: 2. 2ydx+(y?—6x)dy=0; 3. xy'=y+xCoSX;

4 (-1)y —xy=x—x y(2) =15 5. y'+2xy=xe™ sinx y(0)=1.

5. Pemmrts ypaBHenue bepnymim

Ly=xy’—xy; 2.xy+2y=x"y; 3.20xy'+Yy)=y’Inx y(1)=2.

6. PemuTh ypaBHEHHE B MONMHBIX TudepeHmanax
3 +y 2 +xy+2y°
—dx = a dy.

1. (y+%)dx+(x+%)dy =0; 2
X y

7. Haiitu uHTErpUpYIOMKUNA MHOXHTENb U 00ILee pelIeHNe YPaBHEHHS

(x* +y? +2x)dx +2ydy = 0.

8. OmnpenenuTb TUN ypaBHEHUS U yKa3aTh CIOCOO €ro pereHus:

1. xy'—xe”¥ =2; 2. xydx+(x+1)dy =0; 3. xy’+3xy* =2y;

SN

. dy+@y—e*)dx=0; 5. (x*+y?*)dx+2xydy =0.

9. Haiitu oOmiee u ocoboe (eciu OHO CYIIECTBYET) PeLICHHs ypaBHEHUH

1 (xy? +X)dx+ (Y2 =x°y)dy =0; 2. xy'+y=vy* 3. (y*=3x*)dy+2xydx =0;

4. y=L(L+Iny—Inx); 5. xe”dx+(x2ye’ +2y)dy =0.

xX |<
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10. Pemts 3amauy Kormmm
. 2X 2%

2 2
1, = y(0)=2: 2.3y +2xy =2xy 22, y(0) =1:
Yt Y T y(0) 3 y'+2xy =2xye ", y(0)

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

11. Pemith ypaBHEHUS

Ly=x+y-Iny; 2. x{((y)?-1]=2y; 3. y=xy'—(y)*

JNuddepenunaibHble ypaBHEHHs BHICIIUX MOPS/AKOB

1. Pewmuth ypaBHEHUsI, TOHU3UB UX MOPSJIOK

Ly'+2xy'=0; 2 (y-1)y"=2(y)"
3. y"+3yYy'=0; 4 yy"=2x(Y)?* y(2)=2,y'(2)=0,5.

1. Haiitu o0miee pemieHue ypaBHEHHS
1. y'-2y"+4y=0; 2. y"+6y'+9y=0; 3. y"+4y=0.

2. Pemuts 3agauy Komm

1. 3y"-2y"-8y=0,y(1)=1,y'(1)=2; 2. y"+y=0, y(%) =2, y’(%) =1.

3. Haiitu oOmiee penenne ypaBHEHUS
2y"+y' —y=1(x),

eciu
1. f(xX)=3x"-1; 2. f(x)=3e; 3. f(x)=2sinx; 4. f(x)=e*cos2x.
4. Haiitu pemenue 3agaun Ko

T _ A !
Y(Z)—Z,Y(Z)—E,

y”_}_iy—iz
47 42

METOdaMH Harpacha u Komn.

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

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

1. HaiiTu pemenus TUHEHHBIX CUCTEM



17

L X =-8x+4y 5 X =6Xx+5y x(0)=0
y=3x-4y y=-x+2y  y(0)=1.
3 X=5x-2y 4 X=6X+4y+2t
y=2x+y y=-x+10y-1
2. Pemmuth cuctemy nuddepeHimanbHbIX ypaBHEHHH MeTo10M Jlarpanka
X'=—4xX+Yy,
"= —6X+Yy+ -

1+e

3. Pemuth pazHpiMH MeTOJaMH (MM METOAOM HCKIIOUEHUN, WIIM METOJIOM Diiniepa, Win
MaTPUYHBIM METOJIOM) JB€ CHCTeMBbI MU pepeHIInalbHbIX ypaBHEHUH X' = AX , I/1e

3 1 -1) 4=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) i=2

3anucaTh MaTPULAHT KaXKIOM CHUCTEMBbl U HAWTH uX (PyHIZaMEHTaJIbHBIE CHCTEMBI
pelIeHU.

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

4y" —-2x" —x'-2x+5y =0.

Oopa3zubl KOHMPOSILHBIX 3A0AHUTL

KonTpoJsbnasi pabora no teme

«/Inddepennuaibibie ypaBHEHHUs MIEPBOr0 MOPAAKA»

Bapuant Ne 1

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

1 (y+ylhx)dx—(x-xy)dy =0.
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2
X X
3. (xy2 +—2)dx + (x2y ——3)dy =0.
y y

I1. HaiiTu yacTHbIe pelieHust

1. xy'- y=xtg(¥j, y(@) =1.

2. eYdx= (2y - xey)dy, y(-1) = 0.
Koutpoabnas padora no reme
«duddepeHunanbHbie ypaBHEHUS BBICIIMX MOPAIKOB)

Bapuant Nel

|.Ol'lpe}16.]'ll/lTb THI U HAWTH oﬁmue pPelICHUSA JAaHHbIX ypaBHeHHﬁ:

Ly =y +x

4 ’ ex
2.y'=2y'+y=—.
X

I1.Pemuts 3anauy Komm:

L W) =0.y@=1y@-=1.

o Y-y =e7+2x y(0)=1 y'(0) =1.
Oo0pa3en 3k3aMeHAIIMOHHOT0 OuJieTa

buaer 1
JudpdepeHunanbHbIe YypaBHEHUA

1. Onpenenenue u croco6 pemenus AuddepeHranbHOro ypasHenust bepuyu.
2. CucTeMbl IMHEHHBIX OJHOPOIHBIX U HEOJTHOPOIHBIX TU(PEpEHITNATHHBIX YPAaBHEHUH C
MOCTOSIHHBIMU K03 purimenramu.

3. Haiftu o6mee pemenue ypapaenus x°) —cos2y =1.
4. Ilo By npaBoi 4aCTH U KOPHAM XapaKTEPUCTUYECKOTO YPAaBHEHHUS 3aIIMCaTh YaCTHOE
pentenue ypasHerus )" + y = 4XCOSX.

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

KOHmpOJlb 0Ce0€eHUA Komnemenuuﬁ
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Ne Bun xouTpons KonTponupyemsbie pazaemnbt Komnereniuu,
i\ KOMIIOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1-Paznen 3 B 3-m cemecTpe VK-1, OIIK-1

KOHTp.paboTa(ripoB

€pKa U OIICHKA)

2 TectupoBanue. Pasnen 1-Paznen 3 B 3-m cemectpe VK-1, OIIK-1
[Togroroska k
TECTUPOBaHUIO(OLE

HKa pe3yJbTaTOB)

3 CamocrositenbHoe| Pasznen 1-Paznen 3 B 3-m cemectpe VYK-1, OIIK-1
pereHue
HPAaKTUYECKUX
3aJaHUuN

(ayautopHast)

4 Teopernueckuii Paznen 1-Pa3znen 3 B 3-m cemecTpe VK-1, OIIK-1
TECT

5 DK3aMeH BO VK-1, OIIK-1

TPETBEM CEMECTPE Paznen 1- Pazgen 3

7. Y4deOHO-MeTOAMYECKOe U MATepHAIbHO-TeXHHYeCKoe ofecneyeHHe NUCHUIIUHBI
(monyas) Auddepenuuanbubie ypaBHeHUS
IlepeueHb OCHOBHOM M JOTIOJIHUTENbHON y4eOHON JUTEpaTypbl, HEOOXOJUMOM /ISl OCBOECHUS

TUCIUILIAHEI (MOyIist) AuddepeHnrnaibHbie ypaBHEHUS.

K ocHoBHO# (00s13aTeNbHOM) TUTEpAaType OTHOCATCS YUeOHUKH, yueOHbIe ocoOusi, yueOHO-
MeToAuYecKasl JIuTepaTypa U MOHOrpaduu, U3ydeHHE KOTOPBIX SBIAETCS 00s3aTeNbHBIM IS
OBJIQJICHUSl 3HAHUAMU B TIOJIHOM OOBEME IO JUCHUIUIMHE B COOTBETCTBUM C JaHHOH
nporpamMoii. K OCHOBHOHM, mpexae Bcero, OTHOCHUTCS JHTeparypa, HuMeoomas Trpud
MunucrepcTBa oOpa3zoBanusi U Hayku Poccuiickoit Denepannu Wi Y4eOHO-METOIUIECKOTO
00beTMHEHNS, PEKOMEHIYIONINX HM3JaHNE K HCIOIB30BaHUIO B ydyeOHOM mporiecce. B crmcke
OCHOBHOH JINTEPATyphl yKa3bIBaeTCsl HEe 0ojiee MATH MCTOYHUKOB, UMEIONIMXCS B JIOCTATOUHOM
KonuuecTBe B (ponae Oubnuorexku. Ecnu noctynHa 35eKTpoHHAs Bepcusi yUeOHUKOB, yUEOHBIX
nocoOuit u T.1., CIAeIyeT YKa3aTh IS HUX PEXKUM JIOCTYIIA.
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K nomonHuTensHONW OTHOCHTCS JIUTEpaTypa, peKoMeHayemas OakajaBpaMm, Maructpam Jis
CaMOCTOSITENIFHOTO N3YYEHUS P BBHIITOJHEHUH KypCOBOTO MPoeKTa (paboThl), yueOHOI HaydyHO-
UCCIIEIOBATEIbCKOW palOThl, MpH HamucaHuu pedeparoB, Ui TMOATOTOBKHM K CEMHHApaM,
IPAaKTUYECKUM 3aHATHUSM, JaOOpAaTOPHBIM paboTaM M APYrHMM y4eOHBIM 3aHATHSM, a TaKXkKe AJIs
yIIIyOJIeHUsI U PaCIIMPEHUs 3HAaHUH 110 JaHHOM JUCLUIUINHE.

Bce wucTtoyHMkM B OCHOBHOM M JIONOJIHUTENBHOW JHUTEpaType MHalOTCs C  IOJHBIMU
Oubnuorpa@uueckuMyU OINUCAHUSMU B COOTBETCTBUM C POCCHUUCKMM WM  3alaJHBIM
cTa”aapTamu ohopMIICHUS.

Jist MaructTpaTypsl 00s13aTeNIbHO HATMYKE JIUTEPATyphl HA AHTJITUICKOM S3BIKE.

7.1. YueOHas iuTeparypa:
OcHoBHas JIMTEpaTypa:
1. Mameees H.M. MeTonpl HWHTETPUPOBAHKMS OOBIKHOBEHHBIX JH(GEpEHIIMATBHBIX
ypaBHeHUH. - M. Bricias mikona, 1962.
2. Cmenanos B.B. Kypc nuddepennmansubix ypasuenuit. - M. TUTTIJL, 1952.
3. Onvceonvy J1.D. luddepeHnmanbable ypaBHEHUS U BapUAIMOHHOE HCUYHUCIIEHUE. — M.:
YPCC, 1998.
Honmpseun JI.C. OObikHOBEHHBIE MU depeHanbable ypaBHeHus. — M.: Hayka, 1983.
5. Ilemposckuti U.I". Jlekiuu 1o TEOPUU OOBIKHOBEHHBIX NU(D(epeHIIMaTbHBIX YpaBHEHHI.
—M.: U3a-8o MI'Y, 1984.
6. Tuxonos A.H., Bacunvesa A.b., Ceéewinuxos A.I'. lnpdepeHunanbabie ypaBHeHHs. — M.:
duszmataur, 2002.
7. Aeagonoe C.A., I'epman A.JI., Mypamosa T.B. [ludpdepenunanbubie ypaBHeHUs. — M.:
MI'TY, 2004.
JlonmoJTHUTeIbHAS JIUTepaTypa

>

1. Kysneyos JI.A. CoopHUK 3a1aHuil 10 BbIciIeil Matematuke. — M.: B.III., 1994.

2. @uaunnos A.@. CoopHuk 3amad no auddepeHnnanbHbM ypaBHeHHsM. — M.: PX]I. -
2000.

3. Kpacnos M.JI. O6bIkHOBEeHHBIE MuddepeHInanbHbie 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, BApHAIlMOHHOE MCUMCICHUE B MpUMepax U 3ajadax. — M.:
®dusmataur, 2003.

5. Mameees H.M.CO0pHUK 3a7ay U YHOpPaXHEHUH 10 OOBIKHOBEHHBIM JAH(epeHIInanbHbIM
ypaBHeHUsAM. — MH.: Beicias mkona, 1987.

6. [anxo ILE., Ilonos A.I'., Koxcesnuxosa T.A. Beicmias maremMaTuka B YIPaKHEHUAX U
3amadax. — M.: Beiciras mkoira, 1980.

7.2. UuTepHeT-pecypchbl

HazBanue pecypca Ccpuika/mocTym

DneKTpoHHAs oubnmoreka  ommaiiH  «EnumHOEe  OKHO http://window.edu.ru
O06pa3oBaTeNbHBIM pPecypcam»

«O06pazoBarenbHbIi pecypc Poccum» http://school-collection.edu.ru

®denepanbHbINA 00pa30BaTENbHBIN MTOPTAN: http://www.edu.ru—
yUpEkAEHUs, IporpamMmsl, cranaaptel, BY 3L, Tectol ETO, TA

DeneparbHBIH neHtp  uH(opMarMoHHO-00pasoBarenbHbIX | http://fcior.edu.ru-
pecypcos (PIIOP)



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
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OBC "KOHCVJIbTAHT CTYJIEHTA".
OnekTpoHHast OMOJIIMOTEKa TEXHUIECKOT0 By3a

http://polpred.com/news

WznatensctBo «JlaHBY». DIEKTPOHHO-OMONMOTEYHAS CHICTEMa

http://www.studentlibrary.ru-

WznatenscTBO «JIaHbY). DJICKTPOHHO-OMONIUOTEYHAS CHCTEMA

http://e.lanbook.com-

EsxenenenpHuK Hayku U oOpa3oBanus FOra Poccnn «Axagemus

http://old.rsue.ru/Academy/Archives/|
ndex.htm

Hayunas snextponHast 6ubmuorteka«e-Libraryy

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

OnexTpoHHO-61bMHOTeuHas cuctema IPR books

http://www.iprbookshop.ru-

DNEeKTPOHHO-CIPABOYHAS CHCTEMa JOKYMEHTOB B cdepe
obpazoBanus «HpopMIO»

http://www.informio.ru

WudopmanmonHo-nipaBoBas cuctema «[ apaHr»

CereBast Bepcus, JOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM CeTH
Nurl’'y

7.3. IIporpammHoe obecnieueHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTrepuajibHO-TeXHHYECKOe o0ecrieyeHue
HEO 6XOIII/IMI)IMI/I SABJIIFOTCA CpCacTBa,

B  opranmzamuum  ydeOHOTO  mporiecca

O6€CH€‘II/IB8.I-OH_II/Ie AYAUOBHU3YAJIIbHOC BOCIIPHUATHUC y‘Ie6HOFO MaTtcpHraia ( CIICHUAIIU3UPOBAHHOC

JICMOHCTPAIIMOHHOE 000PY/I0BaHHUE):

Aynuropust Ne303

Crienuanu3upoBaHHas yueOHas MeOesb i1 00YJaroIIuXCsl U

386132, Pecrybnuka MHTYymeTs, r.0.  |[IpenoiaBaTells; TEXHUIECKHe CPeICTBA 00yUeHHs (KOMITBIOTepHAs

ropoa Haszpaunb, r.Hazpans, Tep.

TCXHHKA, 10CKa, MyJ'IBTHMGZ[PIfIHOQ O60pyILOBaHI/IGI HWHTCPAKTUBHAA

["amyp3ueBckUil aAIMUHUCTPATUBHBIN JI0CKa, TPOEKTOP); TOCTYI K MH()OPMAIIMOHHO-
OKpYT, Y. MaructpanbHad, 1. 39«a». TEJIEKOMMYHHKAIIMOHHON ceTn IHTepHeT; yueOHO-MeTOAnIecKre
Ayn. Ne303. MaTepuasbl.

ITmomane 71.6 M

st camocTosITensHON paboOThI
oOyyaromuxcs. Aynuropus Ne 116

Paboune mecTa 11 00y4arOIUXCsl, TEXHUUECKHUE CPEACTBA
oOyueHus (HOyTOYK, JTOCKa), TOCTYT K ceTu MHTepHeT, yueOHO-

386132, PecrryOnmka UHTymeTws, .0.  |METOJAMYECKUE MAaTEPHAIIbI, JICKTPOHHBIE 00pa30BaTEIbHbIC

ropox Hazpans, r.Ha3pausb, Tep. pecypchl.
IMamyp3ueBcKuil aAMUHUCTPATUBHBIN
OKpYT, yA. MaructpanbHas, a. 39«a»
Ayn. Nell6.

[Tmomans 36,2 M2



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/
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Pabouast nporpamma aucturuinibl «luddepeHnuanbHble ypaBHEHUsS» COCTABIICHA
B cootBercTBUU € TpeboBanusiMu DPI'OC BO mno HampaBieHHIO MOATOTOBKU
09.03.02 «HMHpopmaImoHHBIE CHUCTEMBI W TEXHOJOTUM», YTBEPXKJICHHOTO
npukazoM MunHucrepcTBa obpasoBanus U Hayku Poccuiickoit @enepanun ot 07
aBrycra 2020t Ne891

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

Taukues Ucmani AromnoBuu

[Iporpamma o00pena Ha 3acenanuu kadeapsl «MaTeMaTH4ecKuil aHaIH3
[TIpotokom Ne 8 ot «27» ampens_ 2026 T

[Tporpamma oo0peHa YueOHO-METOAMUECKON KOMUCCUEH PU3MKO-MAaTEeMaTHIECKOro (hakyibTeTa
ITpotokon Ne 6 ot «28» anpens 2026 rona.
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27.04.26r.

JTOCTHKEHUS KOMIIETCHIIUH (3HATB,
YMETb, BIAJETD).

®oHJ OIICHOYHBIX CPEJICTB YKa3aH
KaK MPHJIOKEHHE

YyeOHsblii Penrenue BHecennble n3MeHEHUA IToamuce 3aB.
roJ Kadenpsl kadempoit
(Ne mpotoxorna, nata)
2026-2027yr| IIporoxon Nell ot [Tponricanbl MHAUKATOPHI




