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1. Ileau ocBOEHHUS THCIUIIINHBI

[lenbto ocBoeHus aucuuIuinHbl (Moayns) «/luddepennmanbupie ypaBHeHUs» sBisiercs GOPMUPOBAHUE U
pa3BUTHE Yy CTYACHTOB MPO(ECCHOHANBHBIX M CIEHUAIbHBIX KOMIIETEHIMI, MO3BOJISIIOIIMX MM Ha 0ase
OCBOCHHBIX TEOPETUYECKUX U MPAKTUYECKUX OCHOB MATEMaTHYECKOIO ammnapara OCYLIECTBIATh
npoeCCHOHATIBHYIO AEATENbHOCTh. POPMHPOBAHUE COBPEMEHHBIX TEOPETHMUYECKMX 3HAaHUM B 00JacTu
OOBIKHOBEHHBIX AH((epeHnanbHbIX ypaBHEHHH U MPAKTHYECKUX HABBIKOB B PEIICHUHM U HCCIICAOBAHUH

OCHOBHBIX THUIOB OOBIKHOBEHHBIX AU(PepeHInanbHbIX YpaBHEHUH U UX CHCTEM.

IlepeyeHb npogeccHOHAIbHBIX CTAHAAPTOB, 0000IEHHBIX TPYAOBBIX (PYHKIMI U TPYAOBBIX GyHKIMIA,

COOTBETCTBYIOIIMX NPodeccnoHalbHOM ACATC/IbHOCTH BBINNYCKHUKOB

MPOCKTUPOBAHKE MPOTPAMMHOTO
o0ecrieyeHnst

Ob6aacTb Tunsl 3aga4 3agauu O0beKTHI NPohecCHOHAIBLHOM
npo¢ecCHOHAIBLHOM | IPO(eCCHOHATBHO npogeccuoHaIbLHOM AesiTeIbHOCTH (MU
AesiTeJIbHOCTH 71 JesiTeJIbHOCTH 00J1acTH 3HAHUS)
(o Peectpy AeATeJIbHOCTH
MuuTpyana)
06 Cssi3b, [IponsBoacTBeHHO- | MHTErpaius mporpaMMHBIX [porpaMMHOe oOecrieueHue
MHQOPMAILIMOHHBIE U |{reXHOJOTMUECKUH | MOAYJIEH U KOMIIOHEHT MH(POPMALUOHHBIX CUCTEM
KOMMYHUKAIIUOHHBIC
e X OO M ObecnieueHrie GyHKIIMOHUPOBAHUS [0a3bl TAHHBIX M XPaHUIIHIIA
0a3 TaHHBIX, IPEJOTBPAILEHUE MHPOPMALIHHL.
MOTEPh U MTOBPEKICHNIN TaHHBIX,
obecrieyenne HHPOPMATMOHHON
0e30MacHOCTH
Beinonnenne paboT 1o co3ganuio | HHGOPMAIMOHHbBIE CUCTEMBI U
(MonmduKanum) u TEXHOJIOTHH
COTIPOBOXICHUIO
MH(POPMALIMOHHBIX CUCTEM
VYrpasiieHre nporpaMMHO- CETH U TEIEKOMMYHHKALIUU
arrapaTHbIMHA CPEACTBAMUA
WHPOKOMMYHHKAIIMOHHON
CHCTEMBI OpraHH3aluHy,
aJMUHHCTPUPOBAHHE CETEH
IIpoexTHbIi Pa3paboTka TpeboBanuii u MporpaMMHOE o0ecTieueHne

MH(POPMALIMOHHBIX CHCTEM;
MPOEKTHI B 00J1aCTH
WHPOPMAITMOHHBIX
TEXHOJIOTHH

YrpasneHue nIpoeKTaMy B
o0acTi HHPOPMAITUOHHBIX
TEXHOJIOTHH

MPOEKTHI B 00J1aCTH
MH(POPMAITMOHHBIX
TEXHOJIOTHH
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KOHHCHTyaﬂBHOC, IIPOCKTHI B obnact
(byHKLII/IOHaIIBHOC H JIOTHYECKOEC I/IH(l)OpMaLII/IOHHBIX
IIPOCKTUPOBAHUE CUCTEM MaJIOTO TeXHOIOTHI

¥ CpeIHero Macmrada u
CIIOXHOCTH

Jlormaeckoe u QyHKITMOHATBHOE

MIPOEKTHI B 00J1aCTH

CO31aHNEC KOMIIJICKCA IMporpaMmm HH(bOpMaHI/IOHHBIX
TEXHOJIOTHI
OrneHKa 103a0MINTH TH3aiHA nHTEpEHCHI

nHTEepdeiicoB HPOPMATMOHHBIX
CUCTEM

I/IH(bOpMaHI/IOHHI:IX CHUCTEM

40 CKBO3HBIE BUIEI
npodecCHOHANBEHO

Hayuno-
MCCIIEI0OBATEIbCKUN

Uccnenosanune Monaeieii u
METOJI0B HH()OPMAITMOHHBIX

MH(GOPMAITMOHHBIE CUCTEMBI H
TEXHOJIOTUU

H IesITEIbHOCTH B
HpOMBIIHJIeHHOCTI/I

(B chepe

opraHusanuv u

[IPOBEICHHUS

Hay4HO-

HCCICO0BATCIbCKU

X U OIIBITHO-

KOHCTPYKTOPCKUX
paboT B obsacTu
nH(OPMATUKU U
BBIYHCIIATEIHOM

TEXHHUKH)

CHCTEM M TEXHOJIOTHN

1.2.Tlepedens npogeccHOHANBHBIX CTAaHIAPTOB, COOTBETCTBYIONINX NPO(ECCHOHATBHOM IesITENbHOCTH
BBIITYCKHUKOB, OCBOMBIIIMX NIporpaMmy OakaiaBpuara 1o HanpasieHuro noarotosku 09.03.02 Undopmannonnsie
CHCTeMBI M TEXHOJIOTHH:

Ne Kon HaumenoBanue o6sacti npodecCuoHaaIbHOMN IeSTeIbHOCTH.
n/ [ipodecc | HanmeHoBaHue npodeccHOHaNbHOro CTaHaapTa
I [OHAJIbH
bro
cTaHzapT
i
06 CBs13b, HH(POPMANMOHHBIE H KOMMYHUKANMOHHBIE TEXHOJIOT A
[Ipodeccnonanbueiii cranaapt "lIporpaMMuct”, yTBep:KIeHHBIH NpuKa3oM MUHHUCTEpCTBA Tpyaa
U conuanbHol 3amuThl Poccuiickoit ®enepanyu ot 18 HosiOps 2013 1. N 6791 (3apeructpupoBan
1 | 06.001 MunucrepctBoM toctuiun Poccuiickoit @enepanuu 18 nexadbps 2013 r., peructpanuoHHbiii N
30635), ¢ u3MeHEeHHEM, BHECEHHBIM MpPHKa30M MMUHUCTEPCTBA TPyAa M COIMAIBHON 3alUThI
Poccuiickoit ®enepaumu ot 12 pexadbps 2016 r. N 7271 (3apeructpupoBaH MHHHCTEPCTBOM
toctruuu Poccutickoii ®enepaunu 13 suBaps 2017 ., peructpaunonssiid N 45230)
[Ipodeccnonanbheiil cTanaapt "AJMUHUCTpaTOp 0a3  JaHHBIX", YTBEPKICHHBIA  TPUKA30M
MunucTepcTBa Tpyaa U coluanbHoOM 3amuTsl Poccuiickoit depepanun ot 17 centsaops 2014 r. N
2. | 06.011 | 6471 (3apeructpupoBaH MuHHcTepcTBOM foctuninu Poccuiickoit deneparuu 24 wHoso6ps 2014 r.,

peructpaumonnabiii N 34846), ¢ n3MeHeHMEM, BHECEHHBIM NpHUKa3oM MUHHUCTEpPCTBA TpyAa U
counansHOU 3amuThl Poccuiickoit @enepanuu ot 12 nexkadps 2016 r. N 7271 (3aperucTpupoBan
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MunuctepctBoM roctuiu Poccuiickoit ®enepanuu 13 guBaps 2017 r., peructpanmoHHbIi N
45230)

3. | 06.015

IIpodeccuonanbhpiii cranaapt "CrienuanucT 10 HHPOPMAIIMOHHBIM cHCcTeMaM'"", YTBEPKICHHBIN
nprka3zoM MUHHCTEPCTBA TpyJa U coManbHOl 3ammTel Poccuiickoit @enepanun ot 18 HOsIOps
2014 r. N 896H (zapeructpupoBad MUHHCTEpCTBOM 10cTHIIMK Poccuiickoit @eneparmu 24 nexalpst
2014 1., peructpannonssiii N 35361), c m3MeHeHHEeM, BHECEHHBIM MTpHKa3oM MUHICTEPCTBA TPyAa
1 commalibHOM 3amuThl Poccuiickoit @enepartuu ot 12 aexadpst 2016 r. N 7271 (3apeructpupoBan
MunuctepctBoM roctuiun Poccuiickoit ®enepannu 13 suBaps 2017 r., peructpaiiuoHHbIi N
45230)

4.1 06.016

IIpodeccrnonanshblii cTangapt "PykoBoauTeNs IPOEKTOB B 001aCTH HHPOPMAITHOHHBIX
TEXHOJIOTHIA", yTBepKACHHBIA TprKa3oM MUHICTEpPCTBA TPY/Aa U COITUAITBHOM 3aIUTHI
Poccuiickoit ®eaepannu ot 18 Hos0ps 2014 1. N 893H (3apeructpupoBaH MUHHCTEPCTBOM
toctuinu Poccuiickoii @enepanuu 9 nexadpst 2014 r., peructparmonnsiii N 35117), ¢
M3MEHEHUEM, BHECEHHBIM MTPUKa30M MUHHCTEPCTBA TPYAa U COLMAIBHOM 3auThl Poccuiickoi
Oenepanun ot 12 mexadpst 2016 r. N 727w (3aperucTpupoBaH MUHACTEPCTBOM FOCTHITHH

Poccuiickoit @eneparun 13 ssuBapst 2017 r., peructpanmonssiii N 45230)

5. | 06.022

[Mpodeccnonanbhbiit cranpapt "CHUCTEMHBINH aHATUTHK", YTBEp KICHHBIH PpUKa3oM MUHHCTEpCTBA
TpyZda u connaibHOM 3ammuThl Poccuiickoit @enepannu ot 28 okTsa0ps 2014 . N 8091
(3apeructpupoBan MuHHCTEpCTBOM tocTUIMHU Poccuiickoit @enepanuu 24 HosOps 2014 r.,
peructpaunonnbiii N 34882), ¢ ©3MeHeHHEM, BHECEHHBIM NIPUKa30M MHUHHCTEPCTBA TPyAa U
couunansHoH 3amuTel Poccuiickoit @enepaunu ot 12 nekadps 2016 r. N 727H (3apeructpupoBan
MunucrtepctBoM roctunuu Poccuiickoit @enepanuu 13 staBapst 2017 1., perucTpauMOHHBIMN
45230)

6. | 06.025

[Mpodeccnonanpubiii cranaapt "CrenuainucT Mo Ju3aiiHy rpaduuecKux U MojIb30BaTeIbCKUX
uHTEepdeiicoB", yTBEPKACHHBIN MPUKa30M MUHHCTEPCTBA TPYIa U COLMAILHON 3aIIUTHI
Poccwuiickoit @enepanuu ot 5 okTs16ps 2015 r. N 689H (3apeructprupoBad MHHHACTEPCTBOM
toctutun Poccuiickoit @enepannu 30 oktsaops 2015 r., peructpanmonHsiii N 39558)

7. | 06.026

[Ipodeccuonanbubiit crannapt "CHUCTEeMHBIR aIMUHUCTPATOP MHQOPMaIIIOHHO-
KOMMYHHMKALIMOHHBIX CHCTEM', YTBEP)KICHHBIH NpHKa3oM MUHHCTEpCTBAa Tpylda W COLMAIBLHON
3amuThl Poccuiickoit ®enepanmu ot 5 okTa0ps 2015 1. N 684H (3apeructpupoBaH
MHHH)CTepCTBOM toctuiuu Poccuiickoit ®enepanmu 19 oxtsa6ps 2015 1., peructpannoHHbii N
39361

8 | 08.007

IIpodeccuonanbhbiii cranaapt «CrenuanicT Ka3HauyeHCTBa OaHKay», yTBEP)KACHHBIH NMPHUKA30M
MunnctepcTBa Tpyaa U coluanbHoil 3ammTtel Poccuiickoit @eneparuu ot 9 mronsg 2018 roma N
456H  https://profstandart-rosmintrud.ru/reestr-profstandartov/. (3aperucrpupoBad B MUHHCTEpCTBE
toctuiun Poccuiickoit @enepanuu 26 urons 2018 roxa, peructpanuonHsid N 51705)

40 CxBo3HbIe BHABI NPOdeccHOHATLHOM NesiTeTbHOCTH

9. | 40.011

IIpodeccuonanphblii  cTangapT «CHEUUAINCT 1O HAYYHO-HCCICAOBATEIbCKMM U ONBITHO-
KOHCTPYKTOPCKUM pa3paboTkam»(c u3MeHeHusMuHal2 nexabpsi 2016 roma), yTBEpI)KIACHHBIN
npukazoM MuHHCTEpPCTBA TpyJAa M COIMaibHOW 3amuThl Poccuiickoit ®enepaunu ot 4 mapra
2014r. Nel21u(3apeructpupoBan MunucrepcTBoM toctuimu Poccuiickoit @enepanun 21.03.2014,
peructparnoHHbI Ne31692)

HanMeHoBaHue 1OKyMeHTA Kon HaumenoBaHue 0a30B0ii rpynnbl, 10/KHOCTH

(npodeccun) UK CneUMAJILHOCTH

06.001 Pa3pabomka npozpammnozo obecneuenus

(HaumeHoBaHue 8UA NPOHECCUOHATLHOU OesIMEeNbHOCL)
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OK3

2132

Ilpoepammucmor

2131

Pa3pa60mlm1<u U AHAJIUMUKU KOMNbIONMEPHbIX
cucmem

06.011 Ilodoepiicanue I¢hhexmugnoii padomol 6a3 OanHbLX, 00echeuusarOuUX QyHKUUOHUPOBAHUE

UHPOPMAUUOHHBIX CUCIEM 8 OPDZAHU3AUUU

(Haumenosanue 8uda npogheccuoHaIbHOU 0esimeIbHOCHU)

OK3

2139

Cneyuanucmsi no KOMIbIOMEPAM, He 80ueduUe 6
opyeue epynnol

06.015 Cozdanue u noodeprcka ungpopmauuonnvix cucmem (UC) 6 skonomuxe

(HaumeHoB8aHUe 8UOA NPODECCUOHANLHOU OesiMeNbHOCHU)

OK3 1236 Pyxosooumenu noopazdenenuti (cuyrco)
KOMHIBIOMEPHO20 0Oecneyets.
2131 Paszpabomuuku u anarumuxku KOMHbIOMEPHbIX
cucmem
2132 Tlpoepammucmor
2139 Cneyuanucmul o KOMIbLIOMEPAM, He gouleoulle 8

opyaue epynnol

06.016PykoBOANTEH IPOEKTOB B 00JIaCTH HHGMOPMAIIMOHHBIX TEXHOJIOT U

(HaumeHoB8aHUe 8UOA NPODECCUOHANLHOU OesiMeNbHOCHU)

OK3 1236 Pyxosooumenu noopazdenenuti (cuyico)
KOMNbIOMEPHO20 0becneyenus

06.022 Cucmemnblii anaaumuk

(naumenosanue uoa npogheccuoHarbHoOl 0esimeIbHOCHU)

OK3 2131 Paspabomuuku u ananumuxu KomnvlomepHuIx
cucmem

OK3 1236 Pyxosooumenu noopasdenenuii (cuynco)

KOMNblomepHozo obecneuenus

06.025Cneyuanucm no ouzaiiny zpaguueckux noiv306amenbcKux unmepgeiicos

(HaumeHnosanue uda nPodheccuonanbHoll 0eamenbHoCmu)

OK3 2166 Ipagpuueckue u mynrbmumeoutinvie OuzatHepol
OK3 3514 Cneyuanucmol-mexruxu no Web
OK3 2519 Paszpabomuuxu u anarumuxu npoepammHo2o




obecneuenus u NPUIONCEHU, He 8X00suue 6
opyeue epynnol

06.026 Cucmemnblii admunucmpamop ur@opmayuono-KOMMYHUKAUUOHHbBIX CUCHIEM
(HaumeHnosanue uda npodheccuonanbHoll deamenbHocmu)

OK3 2149 Cneyuanucmsl 8 001aCMU MEXHUKU, HE 8X00UUE 8
opyeue epynnol

OK3 2522 Cucmemmubie AOMUHUCIPATNOPbL

OK3 3513 Cneyuanucmul-mexHuky N0 KOMHbIOMEPHbIM

cemsiam u cucmemam

OK3 2153 Hnoicenepvt no menekomMmyHuKayusm

OK3 2523 Cneyuanucmol o KOMHLIOMEPHbIM CEMAM

40.011 «CrienMaJucT N0 HAYYHO-HCCEe/I0BATEIbCKHM H ONMBITHO-KOHCTPYKTOPCKHM pPa3padoTKaM»

(naumenosanue 6uoa npogheccuoHaIbHOU OesamenbHOCmu)

OK3 1237 Pyrosooumenu noopasoenenuti (cysncd) HayuHo-
MexXHU4ecKk020 pazsumust

OK3 2145 Hnorcenepui-mexanuku u mexHono2u MautuHoCcmpoeHus

2. Mecto nucunmimnsl B ctpykrype OIIOII 6akanaspuara
Huctunnuna «/luddepennunanpapie ypaBHEHUS» BXOIUT B BapUAaTHUBHYIO  YacTh O0S3aTENIbHBIX
JUCLIUIUINH MaTEMAaTHUYECKOTO M €CTECTBEHHO-HAYYHOI'O LIMKJIA. SBIsSEeTCS OOHUM M3 HAdalbHBIX Pa3JEelioB
COBpGMGHHOfI MAaTCMAaTUK U UT'pacT BAXHYIO POJIb B OCO3HAHHOM OCBOCHHMHU APYIUX MATCMATUUYCCKHUX U
NPUKIAJHBIX AUCUUIUIMH, TaK Kak MeToibl AudQepeHIHanbHbIX YpPaBHEHUH HAaXOAT cCaMoe ILHUPOKOe
IMPUMCHCHUEC BO MHOTHX HayKax, Ha nemeﬁ B3IrJ1s1]], BECbMa OTJAJICHHBIX OT MaTEMAaTHKU. Ota JAUCIHUIIIINHA
BMECT€ C MAaTeMaTHYECKUM aHaJIM30M, Teopueill (YHKIMM KOMIUIEKCHOM MEepeMEeHHON SBIAIOTCS
dbyHIaMEHTOM, Ha KOTOPOM CTPOMTCS BCSI MaTeMaTH4ecKasi HayKa.
JHuddepenunanbaple  ypaBHEHHS NPEALISCTBYIOT —TUCHUIUIMHAM: «YPaBHEHUS C YaCTHBIMHU
IMPOU3BOJAHBIMU) W JP.



3. Pe3yabTaThl 0cBOeHHsI AMCHUILIUHBI (MoayJis) AuddepeHunanbHblie YpaBHEHHUs

Hpouecc HU3YyUYCHHUA NUCHUILIMHBI HAIIPABJICH Ha (bOpMI/IpOBaHI/IC SJIEMEHTOB CJICAYIOIIUX KOMHGTCHHI/Iﬁ

B cootBeTcTBUU ¢ ®I'OC BO 1o ganHHOMY HarpaBieHUIO:

MIPUMEHSATh
€CTEeCTBEHHOHAYYHBIE U
00IIeHKXEHEPHBIC
3HAHHUS, METOBI

(bU3UKH, BEIYUCITUTEIBHON TEXHUKH
1 IPOrPAMMUPOBAHMSL.

Kon HanmeHnoBanue WNunukaTop goctuxkeHus B pesynbpTaTe ocBoeHMs
KOMIIETCH- KOMIIETCHITHH KOMIIECTCHITNH JUCITUTUIAHBI 00YJarOIIHACS
10707 JAOJIKEH:
VK-6 YK-6 3HATh:
Crnocoben ympariare | YK 6.1: Ucnonb3yer [enu u 3amaum HAyYHBIX
CBOMM BPEMEHEM, WHCTPYMEHTBI U METObI WCCIICIOBaHHM 110
BBICTpauBaTh U yIIPaBICHUS BPEMEHEM TIPH HaIpPaBIICHUIO
pean30BHIBATH BBITIOTHEHUH KOHKPETHBIX NEeSATEIILHOCTH, 0a30BBIC
TPACKTOPHIO 3aJ1a4, MPOEKTOB IIPH MPUHIIUIIB U METOJIbI UX
CaMOpa3BHUTHS Ha JOCTUKEHHUH IMOCTABJICHHBIX OpTraHHU3aIi; OCHOBHBIC
OCHOBE IIPUHIIUIIOB Lenei; UCTOYHUKU HAyYHOU
o0pa3oBaHus B VYK 6.2: Onpenensier UHPOPMALIUU B TPEOOBAHUS
TE€YEHHE BCEH )KM3HU | TIPHOPHUTETHI COOCTBEHHOM K [IPE/ICTABICHHUIO
JEeSITeNIbHOCTH, TMYHOCTHOTO UH(POPMAITMOHHBIX
pa3BHUTHS U MaTepuasoB; CIIOCOOBI
npoeccCHoHaNBLHOTO pocTa. OTIpe/IeIICHUS BUIOB U THIIOB
YK 6.3: OuenuBaer npodeCCHOHANIBHBIX 3a]1a4,
TpeOOBaHUS PhIHKA TPYyia U CTPYKTYypUPOBaHHUE 33124
MIPETIOKEHUS Pa3IMYHBIX TPYIIIL,
00pa3oBaTeNbHbIX YCIYT AJs (hopMyJIMPOBKA U3BECTHBIX
BBICTPAaWBaHUS TPACKTOPHH YTBEPXKACHUM, CIEICTBUIN U3
COOCTBEHHOTO HUX
podecCHOHATEHOTO POCTa; YMeTs:
VYK 6.4:Ctpour CocraBnsth 001U TU1aH
npogeccuo| paboTsl MO 3aaHHOM TEME,
HQJIBHYIO | Tpejiarath METOJMBI U
Kapbepy U | crmocoObl 00paboTKu
OIIpeAeisie | pe3yybTaToB, MPOBOIUTH
T UCCIICJIOBAHHUSI 110
CTPATETHIO | COTJIACOBAHHOMY C
npodeccuo| pykoBoaMTENIEM IUIAHY,
HaJIBHOTO | TIPEICTABJIATH MOJYICHHBIC
pa3BUTH pe3yNbTaThl, BHIOUPATh
Haubosee 3hpexTUBHBIE
METO/IbI PEIICHUSI OCHOBHBIX
THUTIOB 3a/1a4,
BCTPEUAIONUXCS B
MaTeMaTHKe.
OIlIK-1 OIIK-1. Criocoben OIIK-1.1. Bnaners:
BHaATh. OCHOBEI MaTEMAaTUuKH, CUCTEMATUYCCKUMU

3HAHUSIMU TI0 HAMPABIICHUIO
JeSATEIbHOCTH;
yriyOIeHHBIM 3HAaHUSIMU 110




MAaTEMAaTHYCCKOTI'O
aHaJIu3a 1
MOACIIUPOBAaHUAA,
TCOPETUYCCKOIO U

SKCIICPUMEHTAIIBHOI'O
HCCICIOBaHMUA B

poheCcCUOHANTBHOMN
JIeSITEILHOCTH

OIIK-1.2.

'YMeTh: penath CTaHAapTHBIE
npodeccuoHaNbHBIE 3a1a4H C
MpUMEHEHUEM
€CTECTBCHHOHAYUYHBIX U
0OIIenH)KEHEPHBIX 3HAHHH,
,METOJIOB MaTeMaTHIEeCKOTO
AHaIN3a U MOJEITUPOBAHUS.

BBIOpAHHOW HAIIPABJIICHHOCTH
IMOJATOTOBKH, 0a30BBIMU
HaBBIKaMH TPOBEIACHHUS
Hay4YHO-HCCIIEI0BATEIIbCKUX
padoT 1Mo IMPeIOKSHHON
TEeME.

4. CTpyKTypa M coJep:KaHue TUCHHIIMHBI (Moay.asi) luddepeHunanbHbie ypaBHEHUs
4.1. CTpyKkTypa IMCHUILIHHBI (MOAYJIsT)
OO61mas TpyA0eMKOCTh AUCHUIIIMHBI COCTABISET 2 3a4ETHBIC €AUHULIBI, /2 YacoB.

Bun yyeOHoi padoTsl Bcero IHopsiakoBbIil HOMEpP
cemecTpa
4
OO0mmas TpyI0eMKOCTh AUCITUIUIMHBL BCero (B 3.€.), B 23.e. 23.e.
TOM YHCIIE: 72 yaca 72
qaca
Kypcogoii mpoekt (pabota) - -
AyIUTOpPHBIC 3aHSTHS BCETO 28 28
(B akaz. yacax), B TOM YHCIIE:
Jlexun 14 14
IIpakTHueckue 3aHATUS, CEMUHAPBI 14 14
JlaboparopHsie pabOTHI - -
CaMocTosiTenbHas paboTa Bcero (B akaj. yacax), B TOM 44 44
qHcie:
KCP - -
3ader T
OO6m1as Tpy10€MKOCTh JUCIIUIUTAHEI 72 72




No/
Ne

HanmenoBanue
pas3/ieNoB U TeM
JTUCTIUTUTAHBI (MOIYJIIST)

CEMECTDP

Bunbl yueOHO# paboThI, BKIIFOYAst CAMOCTOSATEIBHYIO
paboTy CTYyJJeHTOB U TPYIOEMKOCTb (B Yacax)

AynutopHas pabora CamocrosrenpHas
pabora

DOpMBI TEKYLIETO

KOHTPOJISl yCIIEBAEMOCTH
(0 HEZENmAM ceMecTpa).
DOpMBbI IPOMEKYT. aTTECT

JICKIIUU

IIpaxr. 3aHsaTHS
Jlabopar. 3ausTHS
Jp.Bujbl KOHTAK. pao.
Kypcos. pa6(.npoexr)
IloaroroBka K 3K3.
Hpyrue Buasl

BCETro
Bcera

CobecenoBanue

Konokruvm
ﬂnmzenrm TECTOR
IIpoBepka pedepara
r[nnnprm'a ACCEe A
KypcoBast pabota

~
N
[y
(o]
[y
[e)]
N
w

| IIpoBepka KoHTp.pab

Pazpen 1.
JudpdepeHunanbHbIe
ypaBHeHus1 1-ro
NnopsiAKa

3ajauu, TPUBOISIINECS K
Qg depeHInaIbHbBIM
ypaBHEHMSIM (YacTHbIE
pelieHus, oOIIHii
MHTErpai, olmme
peleHwst, moje
HaIpaBJIEHUH,N30KIHHBI)

YpaBHeHus ¢
pa3aeNsaomUMU
MNEPEMEHHBIMU

OnHopoaHbIE U
HpI/IBO,ZIﬂHII/IeCH K HUM
YpaBHEHUSA

JInnelinbple ypaBHeHus 1-




ro nopsika

VYpasHenue bepHymm

YpaBHEHUE B MOJIHBIX
muddepeHnuanax.
WNHuTterpupyrommui
MHOKUTENb

Teopema Kowm s
ypaBHEHUI NIEPBOTO
opsiIKa

YcraHoBlIeHUE
JOCTATOYHBIX YCIIOBUI
CYILLIECTBOBAHUS U
€IMHCTBEHHOCTH 3aJa4yH
Kommn

1.9

MeTobl Hax 0k IEHUS
0COOBIX pelIeHni

1.10

YpaBHeHus,
Hepa3pelIeHHbIE
OTHOCUTEIEHO
MIPOU3BOAHOMN

Paszpnen 2.
Anddepenuunaibubie
YPaBHEHHUS BBICHIUX
NOPSAKOB

2.1

Huddepenunanbubie
ypaBHEHHUS BBICHINX
MOPSAKOB (pa3perumsle B
KBajpaTypax, QyHKIHUSI




Ko, onnopoaubie u
000011IeHHO-0JHOPO/THBIC
YpaBHEHUS )

2.2

OO6m1as Teopust ypaBHEHUH
N-TO TOpsAKa C
MIOCTOSIHHBIMHU
kodpurmenTamu

2.3

Heonnoponansie
ypaBHEHUS 2-TO TOpsIKA

2.4

Kpaesbie 3amaun. 3agaua
[ITypma — JInyBuis

Pa3zpgen 3 Cucremsbl
JIMHEeMHBIX
nngdepeHHATBLHBIX
YPaBHeHUil

3.1

OO6mrast Teopusi JTUHEUHBIX
cUCTEM
mudepeHIaTbHBIX
YpaBHEHUI

3.2

CucTeMbl TUHEHHBIX
YPaBHEHUH ¢
MTOCTOSTHHBIMH
koa¢durmeHTaMu

3.3

ITonsTne o

g depeHInaIbHbIX
YPaBHEHUSX B YACTHBIX
IIPOU3BOIHBIX.
JInHeHliHbIE ypaBHEHUS B
YaCTHBIX MTPOU3BOJHBIX 1-




ro nopsika

KypcoBas paboTa -

KOHCy/bTaunn -

3auer

4.2. CopeprxaHue AUCHUUILINHBI(MOTYJIs)
Pasznen 1 Iudpepennuanbubie ypaBHenus 1-ro nmopsjaka

Tema 1.1.: 3amaum, npuBomsmmecs K IupdepeHIHaTbHBIM YpPaBHEHUSAM (4acTHBIC peIIeHHs, OOmii
UHTErpa, oOIIKe pelieHus, o€ HarpaBIeHUH, U30KIHbI)

Tema 1.2.: YpaBHEHUs C pa3IesAONIMMHI TEPEMEHHBIMU

Tema 1.3.: OgHOpOAHBIE U IPUBOJASALIMECS K HUM YPaBHEHUS

Tema 1.4.: Jlunelinble ypaBHeHHs 1-To nopsaka

Tema 1.5.: Ypasuenue bepuynnu

Tema 1.6.: YpaBHenue B noiubix quddepenipanax. UHTErpupyronmil MHOKHUTENb

Tema 1.7.: Teopema Ko niist ypaBHeHu#t 1-ro nopsiaka

Tema 1.8.: YcraHoBIE€HNE JOCTATOYHBIX YCIOBUN CYIIECTBOBAHUS U €JUHCTBEHHOCTH 3a1a4u Komm
Tema 1.9.: MeTobl HaX0XKAEHUS 0COOBIX pEICHUI

Tema 1.10.: YpaBHeHUs, Hepa3pelIEHHbIE OTHOCUTENIBHO POU3BOIHON

Paznen 2 Ilu¢depennuanbHblie ypaBHeHUs! BBICIINX OPSAIKOB

Tema 2.1.: {uddepennnanbhble ypaBHEHUS BBICIIUX MOPSAKOB (pa3pelinMble B KBaapaTypax, QyHKIuUs
Ko, onHopoaHbie 1 0000111€HHO-0JHOPOIHBIE YPaBHEHU )

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

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

Pa3nen 3 Cucrembl inHeiiHbIX AU depeHINATbHBIX YPABHEHHUI

Tema 3.1.: OGmiast Teopust TMHEHHBIX cucTeM AU PepeHnanbHbIX YpaBHEHUN



Tema 3.2.: CructeMbl IMHEHHBIX YPaBHEHUHN C TOCTOSITHHBIMH KOA(PPHUIIHEHTaMU

Tema 3.3.: [Tonsatue o quddepeHraIbHbBIX YpaBHEHUSIX B YACTHBIX MPOU3BOIHBIX. JIMHEHITHBIC ypaBHEHUS
B YAaCTHBIX [IPOU3BOJHBIX 1-r0O nopsaka

5.00pa3oBaTe/ibHbIE TEXHOJOTHH

AKTUBHBIE ¥ MHTEPAKTHBHbIE (OPMBI: JIEKIMH, NPAKTUYECKUE 3aHATUSA, KOHTPOJbHBIE paloOTHI,
KOJUIOKBUYMBI, 3a4€Tbl M DK3aMEHbl. B TeueHue cemecTpa CTYNEHTBHI pPEINAIOT 3aJa4yd, YyKa3aHHBIC
[IPEII01aBATEIIEM.

6. YueOHO-MeTOqUYeCKOe o0ecneyeHne CaMOCTOSITEeJIbHOII padoThl CcTyaeHTOB. OleHOYHbIe
cpeacTBa VISl TEKYIEro KOHTPOJISl YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTEeCTAIMM 110 MTOraM OCBOEHMSI
JUCIHIINHBI.

6.1. [li1an caMoCcTOSITEJILHOM PA0OTHI CTYJIEHTOB

Ne n/m HaunmeHoBanue Bua camocrositenbHOM TpyroemkocTs (B
pasjaena (TemMbl) padoThI aKaJleMHYeCKHUX 4acax)
1 VYpaBuenue Ditnepa Pemenue 3anau u 4
YIPaXHEHUN
2 Meton Diinepa ais Pemenwne 3amaq u 4
JIMHEWHBIX YPaBHEHUN | yIpaKHEHUU
3 Mertox U30KIMH Pewmenue 3amay u 4
YIOPa)KHEHUN
4 Cucrempl TMHENHBIX Pemenue 3anay u 4
YPaBHEHHUH ¢ YIPa)KHEHUN
MIOCTOSIHHBIMU
koa¢hdunreHTaMu
5 Oco0slie pemnieHus Pemenue 3anay u 5
YOPaKHEHUN
6 Cocrasienune Pemenue 3anay u 5
g depeHInaIbHbIX YIPaKHEHUN
ypaBHEHUH
7 WNuterpupytomue Pemenue 3anau un 4
MHO>KHTEIIN YIPaXHEHUH
8 MeTon Bapuanuii Permienune 3amau u 4
ITOCTOSIHHBIX YIpaXHEHUH
9 DOyHaaMeHTAIbHAs Pemenue 3anau u 4
CUCTEMA PELICHUN YIPa)KHEHUN

OlleHO‘lHl)le CpeacTBa AJisl TEKYIIEro KOHTPOJIA YCIICBAEMOCTH U HpOMe)KyTO‘IHOﬁ aTTeCTalluv

Kpurepun onieHKH NpoMe:KyTOYHOM aTTecTanuu B popme 3a4era

Onenka | XapakrepucTuka TpeOOBaHUM K pe3yibTaTaM aTTecTalluu B popme 3auera

«3auTeHO» TCOpeTI/I‘IeCKOC COACPKaHUEC KypCa OCBOCHO IMOJIHOCTBIO 0e3 HpOGCHOB HJu B

1[eJI0M, WK OO0JIbIlel 4acThio, HE0OOXOIUMBbIE TPAKTHUYECKHE HABBIKU PAOOTHI C




OCBOEHHBIM MaTepHuaaoM C(HOPMHUPOBAHBI WIIK B OCHOBHOM C(OPMHUPOBAHEI,
BCE€ WJIK OOJIBIITMHCTBO MPEYCMOTPEHHBIX pabodeii MporpaMMoi yueOHBIX
3aJJaHHId BHITTOJIHEHBI, OT/ICIBHBIC U3 BHIMTOJIHEHHBIX 33JJaHUN COJEepIKAT
OIHUOKH.

«He 3auteno» | Teoperuueckoe copepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAMMbIE HABBIKH
paboThl He chopMUPOBAHBI I CHOPMUPOBAHBI OTACIbHBIE U3 HUX,
OOJILIITUHCTBO IIPETYCMOTPEHHBIX paboueil yueOHOW ITporpaMMoil 3ajaHuii He
BBITIOJTHEHO JTHOO0 BBIMIOJIIHEHO ¢ TPYObIMH OMIMOKaMH, KA4ECTBO UX
BBITIOJTHEHUS OIEHEHO YUCIIOM 0alioB, OJM3KHUM K MUHHUMYMY.

6.2. MeTronnyeckue yKa3aHus 110 OPraHU3alUH CAMOCTOATEIbHOH PadoThl

CamocrosTenbHass paboTa SBISIETCd OJHHUM U3 BUJOB YUeOHOW JAESITEIBbHOCTH OOYy4aroluXxcs,
CIOCOOCTBYET pa3BUTHIO CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH M OPIaHU30BaHHOCTH, TBOPYECKOI'O
M0JX0/1a K PEUICHHUI0 Tpo0ieM ydeOHOro U Mpo(ecCHOHATBHOTO YPOBHSL.

AynuTopHas caMocTosiTeNbHas padora Mo yduyeOHOM AMCLUUIUIMHE OCYIIECTBIISIETCS Ha Y4eOHBIX
3aHSTUSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIpeNoaBaTelis U M0 €ro 3aJaHuIo.

BHeaynuropHas camocTosTelbHAs paboTa BBIOJHSAETCA IO 3a/laHUI0 IpenojaBarens 0e3 ero
HEIOCPEJICTBEHHOI'O yYacTHsI.

Bunsl 3amaHuii ans  BHEAyJUTOPHOM CaMOCTOATENBHOM paboOThl, HX XapakTep, Y4YUTHIBATbh
cnenuuKy u3yyaeMon yueOHON JUCHMILIMHBL, MHANBHUIYyaJlbHbIE 0COOEHHOCTH 00y4aroIerocs.

KoHTponb camocTosTeTbHON pabOThl U OLIEHKA €€ Pe3yJIbTaTOB OPraHU3yeTcsl Kak €IUHCTBO JIBYX
dbopwm:

1.caMOKOHTPOJIb M CaMOOIIEHKa 00y4aroIerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI MPEIO01aBaTesl.

Opranun3anus 1 pyKOBOACTBO Ay IUTOPHOI CaMOCTOSITEIbHON PadoThI

AynutopHas caMmoCTOsITeNIbHas paboTa MO JUCIUIUIMHE BBIMOJHAETCS HAa Y4YEOHBIX 3aHATHUAX O]
HEINOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOJABATEINS U IO €T0 3a/1aHHUI0.

OCHOBHBIMU BUJAMH ayIUTOPHOMN pabOThl CaMOCTOSATEIbHON PaOOTHI SBISIOTCS:

- BBINOJIHEHUE JA0OPAaTOPHBIX W TNPAKTUYECKUX padOT OCYIIECTBISETCS Ha Ja0OpaTOpHBIX U
IPAKTUYECKUX 3aHATUSIX B COOTBETCTBUM C rpaduxom yuyeOHoro mpouecca. Jlng obecneueHus
CaMOCTOSITENIbHOW pabOThl MPEMNoIaBaTeIMU pa3padaThIBalOTCd METOAMUYECKUE YKa3aHUs 110 BBHIIOJIHEHUIO
1a00paTOPHOH /TIPAaKTUUECKON PabOTHI.

Pabota c nuTepaTypoil, IpyruMU HCTOYHUKAMU HH(POPMALUHU, B T.4. 3JIEKTPOHHBIMH, MOXKET
pean30BbIBAThCS HA CEMMHAPCKUX M MPAKTUYECKUX 3aHATUAX. J[aHHbIE MCTOYHMKH MH(OpPMALMU MOTYT
OBITH MpeJICTaBICHbl HA OYMa)XHOM W/WJIM JIEKTPOHHOM HOCHUTENSX, B TOM YHUCIIe, B ceTH VHTepHeT.

[IpenonaBarens ¢GopMyaupyeT 1eilb padoThl ¢ JaHHBIM M HCTOYHUKOM HWH(MOpPMAIUHU, OMpenesseT
BpeMs Ha MPopabOTKy TOKyMeHTa U (OpMy OTYETHOCTH.

CaMo ¥ B3aMMONpPOBEpPKA BBIMOJHEHHBIX 3aJaHUN Yallle BCETO HCIOJB3YETCS Ha CEMHHApCKOM,
NPaKTUYeCKOM M ApPYrux Buaax 3aHiaTuil. [IpobnemHas /cuUTyallMOHHasl 3ajgada JIOJDKHA UMETh YETKYIO
(bopMyIUpPOBKY, K HEH JOJKHBI OBITH MOCTaBJIE€HBI BOIPOCHL, OTBETHI Ha KOTOpPblE HEOOXOIMMO HAMTH U
o0ocHoBaTh. Kpurepuu olleHKH MpaBUIIBHOCTH PEIICHUs POOIEeMHOM/CUTYAaIMOHHON 3a]]aui T0JIKHBI ObITh
M3BECTHBI BCEM 00YYarOIMIMMCS.

Oprannsanusi 1 pyKoOBOJCTBO BHeayIMTOPHOI padoThl



BueaynutopHas camocTosTenbHas paboTa BBINOJHSETCS MO 3aJaHHUIO MpernojaBaTensi, HO 0e3 ero
HENOCPEACTBEHHOIO yYacTHsI.

[Tpu npeabsaBiIeHUH BUAOB 3aJaHU HA BHEAYIUTOPHYIO CAMOCTOSITEIbHYIO pabOTy PEKOMEHIyeTCs
UCTIONBb30BaTh TU(GEPEeHIIMPOBAHHBIA MOAXOM K YPOBHIO MOATOTOBICHHOCTH oOydaromierocs. llepen
BBIMIOJITHEHHEM BHEAyJAMTOPHON CaMOCTOSITENbHOM paboThl MpenojaBaTelib MPOBOJUT KOHCYIBTALUIO C
OTIpeIeICHUEM IIENN 3a/laHMs, er0 COJEpIKAHUs, CPOKOB BBIMOJIHEHUS, ODUEHTUPOBOYHOTO 00BbeMa paboTHI,
OCHOBHBIX TpeOOBaHMI K pe3yiabTaTaM pabOThl, KPUTEPUEB OICHKH, (OPM KOHTPOJIS U MEpeyHs
auTepaTypel. B mpolecce KOHCydbTallMM IpENojaBareib MNPEAYNPEKIAET O BO3MOXKHBIX THUIIMYHBIX
OIIMOKax, BCTPEUAOLIUXCSI IPU BBIMOJIHEHUHN 3aJaHUsl.

Jljis MeToin4ecKoro o0ecIedeHns: U pyKOBOJACTBA CAMOCTOSTENILHONW paboToi B 00pa30BaTeIbHOM
YUpEXKJIEHUU pa3pabaThIBalOTCs y4eOHbIE MOCOOMS, METOJIWYECKUE PEKOMEHJAlUU MO CaMOCTOSTENbHOMI
HOJTOTOBKE K PAa3JIMYHBIM BHJIaM 3aHSATHH C yY4ETOM CHEIHMAIbHOCTH Y4eOHON MUCHUIUIMHBI, OCOOCHHOCTEH
KOHTHHTE€HTA CTY/ICHTOB, 00beMa U COJIEp>KaHusl CaMOCTOSITeNIbHOM paboThl, HOpPM KOHTPOJIS U T.1I.

CamocrosTenbHas paboTa MOXKET OCYIIECTBIATHCS HHIUBUAYAJIBHO WM TPYNIAMH CTYIEHTOB B
3aBHCHUMOCTH OT LIeJH, 00beMa, KOHKPETHOW TEeMAaTHKH CaMOCTOSITEIIbHON pabOThl, YPOBHS CIOXKHOCTH,
YPOBHS IOJATOTOBJIIEHHOCTH 00Y4arOIINXCSl.

Bunamu 3aganuii 1151 BHEAyAUTOPHON CaMOCTOSITENIEHOM paOOThI MOTYT OBITh:

- ISl OBJIQJICHUSI 3HAHUSIMH: YTEHHUS TEKCTA; COCTABJICHUS IUIaHA TEKCTa; Tpauueckoe M300pakeHne
CTPYKTYpbl TEKCTa; KOHCIEKTHPOBAaHUE TEKCTa; BBIMHCKM M3 TeKcTa; paboTa co cJoBapsSMU U
CIpaBOYHHMKAM; Yy4eOHO-MCclenoBareibckas paboTa; HCHOJIB30BAaHME AayAMO H  BHJCO3AIUCEH,
KOMITBIOTEPHOU TeXHUKH U VIHTEpHET pecypcoB U Jp.;

- JJISl 3aKPETICHNS M CUCTEMAaTH3alMK 3HAHMI: paboTa ¢ KOHCIEKTOM JICKIIUH; MOBTOPHAs paboTa Hax
yueOHBIM MaTepUaIoM; COCTaBJICHHE TIaHa, TE3MCOB OTBETA; COCTAaBJICHUE Ta0HIl, pe0ycoB, KPOCCBOPAOB,
rioccapusi A CUCTEMaTH3alluyd y4eOHOro Marepualla; M3y4eHHE CIIOBapel, CIPaBOYHMUKOB; OTBETHI Ha
KOHTPOJIbHBIE BOIPOCHI; aHATUTHYECKass 00paboTKa TEKCTa; MOJArOTOBKA COOOIIEHUIN K BBICTYILICHUIO Ha
ceMHHape, KOH(epeHIINH; TTOATOTOBKA

pedeparoB, 10KIa10B; cocTaBieHue Ouorpaduii, 3aanuii B TECTOBOM dopme U IIp.

- uig (OpMUPOBAHMSI YMEHMM: pElIeHUE 3a/ad U YIpakHEHUM 1Mo o0paslly; pelieHue BapHaTHBHBIX
3a/1a4 U YIPaKHEHUH; COCTABICHHUE CXEM; PELIEHUE CUTYallMOHHBIX TPOM3BOJCTBEHHBIX 3a/4a; IOATOTOBKA K
JIEJIOBBIM M POJIEBBIM HIpaM; MPOEKTHUPOBAHHME M MOJECIUPOBAHHE pa3HBIX BHUAOB U KOMIIOHEHTOB
npoeCCUOHATIBHON AEATENbHOCTH, TOATOTOBKA MPE3CHTAIMi, TBOPYECKUX IPOEKTOB; IOJATrOTOBKA
KYPCOBBIX U BBIITYCKHBIX PaOOT; ONBITHO-3KCIIEPUMEHTAIbHAs paboTa; MPOEKTUPOBAHUE U MOJAEIUPOBAHNE
pa3HBIX BUJOB U KOMIIOHEHTOB MPO(GECCUOHATBHOMN AEATEIILHOCTH H JP.

s obecriedeHus] BHEAYAUTOPHON CaMOCTOSITENIbHOM pabOThl MO JMCUUIUIMHE MIpernojaBaTeseM
pa3pabaTbiBaeTcsi IEpeYeHb 3aJaHUN Ui CaMOCTOSATENbHOM paboThl, KOTOpPBIH HEOOXOAMM JUIs
3 PeKTUBHOTO YIIpaBICHUS JaHHBIM BUIOM YU€OHOU AEATETHHOCTH 00yUYarOIIUXCS.

[IpenonaBaTens OCYLIECTBISET YINPABICHUE CAMOCTOSTENbHON paboTOM, peryiaupyer ee o0beM Ha
OJIHO y4yeOHOE 3aHSTHE U OCYILECTBISIET KOHTPOJIb BBIIIOJIHEHUSI BCEMU CTyAeHTaMu rpynnsl. [{nst ynoOcTBa
IpernojiaBaTesb MOXKET BECTH BEJAOMOCTh ydeTa BBINOJHEHHS MUHUMyMa 3aJlaHuil, HEeoOXOAWMBI s
JIOTTYCKa K UTOTOBOW aTTeCTallUU MO JUCIUIINHE.

B mporecce camocTosITeNbHOM pabOThl CTYIAGHT MpPHOOpETaeT HaBBIKM CaMOOPTraHU3ALNH,
CaMOKOHTpOJISl, CAMOYIPABJICHUS] M CTAHOBHUTCS AKTHBHBIM CaMOCTOSITENIbHBIM CYOBEKTOM y4ueOHOMU
JESATEIIBHOCTH.

CTyZneHT caMOCTOSITENIbHO ONpENeNseT PEeXKUM CBOEW BHEayIUTOPHOM paboTel U Mepy Tpyaa,
3aTpauMBacMOro Ha OBJAJECHHE 3HAHUSAMU M YMEHMSAMHM 10 KaXI0H JUCLUUIUIMHE, BBIIIOJIHSET
BHEAYJIUTOPHYIO paboOTy MO HWHAUBUAYAIbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOJTOTOBKH,
Oro/KeTa BpeMEHH U JAPYTUX yCIOBUH.

E>xeTHEBHO CTYIEHT JOJDKEH YIENSTh BBIMOJTHEHUIO BHEAYIUTOPHOM caMOCTOSTENbHON paboThl B
CpEeHEM HE MEHee 3 4acoB.

[Ipu BBITOTHEHUN BHEAYTUTOPHON CAMOCTOSITEIILHOM pabOThI CTYIEHT UMEET MPaBO 00pamaThes K
NPENoJIaBaTeNl0 32 KOHCYJIbTAllMeH C 1LeJbl0 YTOYHEHMS 3alaHusi, (OpMbI KOHTPOJIS BBIIOJIHEHHOTO
3a/laHusl.



6.3. MatepuaJjibl VIl NPOBeAeHUS TEKYIIEro ¥ MPOMe;KYyTOYHOr0 KOHTPOJIsSI 3HAHUIH CTYJCHTOB

Ilepeuens npumepnuvix 60npPOCO6 u 3a0aHUIL 018 CAMOCMOAMETLHOU PAOONbL .

1. Kakoe ypaBHEHHE Ha3bIBACTCS OOBIKHOBEHHBIM () epeHnatbHbpM ypaBHeHrneM? Tlopsimok
nuddepeHnaIbHOro ypaBHeHus. UTo Ha3bIBAIOT pemeHrneM AudQepeHnnanbHoro ypaBHeHs?

2. Kakoe ypaBHEHUE Ha3bIBa€TCs YpaBHEHUEM IIEPBOIO MOPSAIKA B YACTHBIX TPOM3BOAHBIX? [loHsATHE
IIOJIHOT'O MHTErpaia. JIMHENHbIE ¥ HEJIMHEWHBIE 3a1a4H.

3. 'eomeTpuueckas HHTEpIIpETalUsl YpaBHEHUS IEPBOro NopsAJiKa U ero peumenus. [lone
HarpaBjeHul, nHTerpagbHbie KpuBbie O.J[.Y.?

4. Kakoe ypaBHEHUE Ha3bIBAECTCS YPABHEHUEM C Pa3JIEAIOIUMHUCS NepeMEHHbIMA? MeTos pereHus
muddepeHIMaTBFHOTO YPaBHEHHUS ¢ Pa3 el IIOIUMUCS TIepeMEHHbIMU?

5. Kakue ypaBHeHUs1 IepBOTo MOpPsJIKa Ha3bIBAIOTCS TMHEUHBbIMU? JIMHEHbIE OAHOPOAHBIC U
HEOJHOPOIHbIC ypaBHEHH? MeToibl uX penieHus. Y paBHeHue bepHyum u ero peuienue?

6. Kakoe muddepennmanpHoe ypaBHEHHE HA3bIBAECTCS OJHOPOAHBIM YPAaBHEHHEM MIEPBOTO MOPSIKa?
MeTobl €ro peueHus.

7. 9to Takoe moJHEI muddepernuan? YpaBHeHUs B TOMHBIX auddepenimanax? MeToasl ux
penieHusl.

8. 4TO Takoe MaTeMaThyecKast MoJIeib? DTarbl IOCTPOSHUSI MATEMAaTUYECKOW MOJEIIH MpoIecca WK
apnenus? [Ipumeps! mpocteitimux Moaenet Ha 6aze nuddepeHanIbHbIX YpaBHEHUH IEPBOTO
nopsiaka?

9. mpocTeiiiine ypaBHEHHUS BBICHINX MOPAIKOB U UX PELIEHUS METOAOM NOHUKEHUS MopsiaKa?

10. nunelinbie tuddepeHnnantbpapIe ypaBHEHUST BTOPOTO MOPsIIKa U uX pemeHus? Kakue nuHeitHbe
YpaBHEHHUS Ha3bIBAIOTCS OJTHOPOAHBIMU M HEOAHOPOIHBIMU? Teopema 0 CTPYKTYype peLieHUs
JIMHENHOT0 OJIHOPOJAHOIO M HEOAHOPOIHOTO ypaBHEHUs? PenieHuss HEOAHOPOJHOTO YpaBHEHUS B
Clly4ae CreualbHOM MPaBOil 4aCTH, METOIOM BapHaLlMX ITPOU3BOJIBHBIX IOCTOSHHBIX?

11. maTemaTuueckue MoJienu Ha 6a3e ypaBHeHMI BToporo nopsaka? [Ipumepsr moaeneil. Kpaesbie
3a/1a4H.

Bonpocwt k 3auemy:

1. OcHOBHBIE OHATHS TEOPUU OOBIKHOBEHHBIX AP PEpeHINaTbHbIX YPAaBHEHUH — OPSAA0K
YPaBHEHHUs, TEOMETPUYECKAsI MHTEPIIPETALINS YPAaBHEHHUS U €T0 pelleHus], U T.1. TeopeMa
CYILIECTBOBAHMs U €JUHCTBEHHOCTH peleHus 3aaauu Kommn.

2. Iuddepennmanpapie ypaBHEHUS IEPBOTO MOPAJIKA C Pa3ICTSIOMIUMHUCS TIEPEMEHHBIMH,
CTaHJIAPTHBIA BUJ U METObI PELICHHUS.

3. JInuneliHbIe ypaBHEHHUs IIEPBOTO MOPSAKA-CTAaHAAPTHBINA BUJT U METO/IBI PEIICHUs. Y DPaBHEHHE
beprymn.

4. OnHoponnble nuddepeHanbHble YpaBHEHNS — CTAHJAPTHBIN BU U METO/bI UX PEIICHUS.
5. YpaBHeHus B MONHBIX U depeHmanax-cTanJapTHIN BUI U METOAbI UX PEIICHUS.

6.Hp00TCI>iI.HHC YpaBHCHHA IIEPBOro MOopAaaAKa HE Pa3pCIICHHBIC OTHOCUTCIIBHO HpOPI3BOI[HOI>i.
ypaBHCHI/IH HarpaHH(a )51 KHCpO-CTaHI[apTHBIﬁ BUJ U MCTOABI UX PCUHICHU .

7. Ilpocreiiiine ypaBHEHUs BBICIIUX ITOPSAAKOB-CTaHIAPTHBINA BUJI U METOJBI UX PELICHUS.



8. JInHeliHble OTHOPOAHBIE YPaBHEHHS BTOPOTO MOPSIIKA-TEOPEMA O CTPOSHUH PELIEHUS U METO/IbI
€ro peILCHHUS.

9.JIuHeliHbIE HEOAHOPOIHBIE YPABHEHUS BTOPOTO MOPsiIKa —T€OpEMa O CTPOEHUH OOIIEro PeleHus U
METO/IbI PEIICHUS BapUALIUEN IIPOU3BOJIBHBIX IIOCTOSHHBIX.

10. JIuneliHple HEOTHOPOIHBIE YPAaBHEHUSI CO CIIELIMATIBHON IIPABON YaCThIO.

11. O6mme mousaTus o cucteMax auddepeHmaibHbIX ypaBHeHHH. HopManbHbIe cHCTEMBI
Qg depeHIraIbHbIX ypaBHEHUH.

12. KpaeBble 3amaum Juisl JUHEHHBIX ypaBHEHUW BTOporo nopsjaka. Kinaccudukamus KpaeBbIx
3aJau-JIMHeHast, OTHOPOAHASI U HEOTHOPOAHAS KpaeBas 3aaya.

13.IlpubmxeHHoe UHTErpupoBaHue cucTeM auddepeHINaTbHbIX YPaBHEHUI U YpaBHEHUN BBICIIUX
nopsakoB. MarerpupoBanue nuddepeHanbHbIX YpaBHEHUH C TOMOIIBIO PSIOB.

14. Tudddepennnansapie ypaBHEHHS B YaCTHBIX MPOU3BOHBIX IIEPBOTO MOPSIIKA. Y paBHEHUS
JUHEHHbIE OTHOCUTEIHHO MPOU3BOIHBIX (YACTHBIE CIIydad HHTETPUPOBAHUSA).

KoHTpoJibHbIe U HHANBUAYAJIbHbBIE 321aHUS

-

D

3.

OO0pa3ubl HHAUBUAYAJBHBIX 3aJaHUI

JAu¢pepennnaibHbie YypaBHEHHU MIEPBOI0 MOPSAKa

C nomol1bI0 N30KINH U300pa3uTh CXEMaTHUECKH PEIlIeHuEe YpaBHEHUS
2(y+Yy)=x+2.

PCH_[I/ITB ypaBHeHI/IH, HpI/I HCO6XOI[I/IMOCTI/I CBE€Od UX K ypaBHeHI/IHM C pa3,[[eJ'IHIOH_[I/IMI/IC${
HepeMeHHBIMI/I
1-y?

2

(¢ +2x)y?dy = xdx; 2. dy=,/]—=dx; 3. ly: Xcos?Y;

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

Pemnts 0HOpOIHBIE YpPAaBHEHUS

1 X3y —y*=2x% 2. xy'=y(Iny—Inx); 3. xydy—y%dx = (x+y)?e Y*dx;

&

=

IS

 _ X+2y-3,

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

Pemmuts YpaBHCHUA, IIpU H€06XOI[I/IMOCTI/I CBE€A UX K JIMHEHHBIM

y+2xy=xe™; 2. 2ydx+(y2—6x)dy=0; 3. xy' = y+x2CoSX;

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



5. Pemmuth ypaBHeHue beprymm

Ly =xy’—xy; 2. xy+2y=x%y; 3. 20¢'+Yy)=y’Inx, y(1)=2.

6. PemuTh ypaBHEHHE B MOJHBIX TUddepeHmaniax

2 3 3
3X :ydx:2x +x3;+2y dy.

L (y+2)d+ (x+—)dy =0; 2.
X y
7. Haiitu uHTErpUpYyOIMI MHOKUTEND U 001llee PELIEHUE YPABHEHHUS
(X* +y? +2x)dx+2ydy =0.

8. OmpenenuTh THIT YpaBHEHUS U yKa3aTh CIIOCO0 €ro pelIcHHS:

1 xy' —xe’ =2; 2. xydx+(x+1)dy=0; 3. xy'+3xy° =2y;
4, dy+@y—e*)dx=0; 5. (x*+y*)dx+2xydy=0.

9. Haiitu obmiee 1 ocoboe (ecii OHO CYIIECTBYET) PEIICHHs YPaBHEHHNA

L Oy +x)dx+(y  —Xy°)dy =0; 2. xy'+y=y?% 3. (y*=3x")dy+2xydx =0;
4.y = X(1+ Iny—Inx); 5. xeyzdx+(x2yey2 +%y)dy =0.
X

10. Pemnts 3anauy Komm

2X 2x2
1.y + = :
y 1+ x? y 1+ x? y(0)=

o 2.3y +2xy = 2xy‘2e‘2X2, y(0) =1;

wlm

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

11. Pemuth ypaBHEHUs

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

JAuddepennnanbHble ypaBHeHHs BbICHINX MOPSAIKOB

=

Pemuth YpaBHCHUSA, TIOHU3HUB UX ITOPAAOK

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

=

w

y"+3yYy'=0; 4.y =2x(Y)? y(2)=2,y'(2)=0,5.

1. Haiitu oG1ee perieHue ypaBHEHHUs
1 y"-2y'+4y=0; 2. y"+6y'+9y=0; 3. y"+4y=0.

2. Pemuts 3amauy Komm

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

3. Haiitu obmiee penienne ypaBHeHUs
2y"+y' =y = (),

€Clin



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

4. Haiitu pemenue 3agaun Komu

1 1x T T 1
H+_ :__’ -~ :2’ l_ :_’
y 4y 27 y(4) y(4) >

Metojamu Jlarpanska u Komm.

5. Haiitu obmee pemeHue

1. ym+5yn+7y/+3y — (16X+20)ex; 2 y(4) _ ym — 5(X+2)3;

3. (@x+3)°y" +(4x+3)y' —16y=0; 4. x*y"—3xy’'+3y=—Inx.
Cucrembl 1up¢epeHIHATBHBIX YPABHEHU

1. HaiiTu peuienus TMHEHHBIX CUCTEM

1){x:—8x+4y . {x:6x+5y x(0)=0

y =3x—4y y=-x+2y ' y(0)=1.
X=5x-2 X=6X+4y+2t
3))” A
y=2x+y y=-x+10y-1
2. Pemmts cucremy nuddepeHunanbHbIX ypaBHeHU MeToioM Jlarpanka
X'=—4x+Yy,
y'=—6X+Yy+

1+e2’

3. Pemmwmthb pa3HbIMH MeTOAaMHU (MM METOJOM HCKIIOUSHHA, WM METOJIOM Jiiepa, Win
MaTpUYHBIM METOJIOM) JIB€ CUCTEMBI T pepeHnaIbHbIX ypaBHEeHUN X' = AX, r1ie

3 1 -1) 4=1, 0 1 0)4=-2
1)A=| 2 2 -1|,4,=3  2)A=|-4 -4 0|,4,=-2
2 1 4) 4=5 2 1 2) ip=2

3anucarh MaTPUIAHT KaKJOW CHCTEMBI M HAMTH MX (QyHAaMEHTAJIbHbIE CHUCTEMbI
peLICHU.

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

4y" —2x"—x"-2x+5y =0.



Oopa3zubt KOHMPOLHBIX 3A0AHUTL
KonTpoasHas pa6ora no reme

«IuddepenunanbHble ypaBHEHHUS IEPBOro MOPSAIKA»

Bapuant Ne 1

|. OnpenenuTs TUI U HANTH O0LIME PELIEHUS] JaHHBIX YPABHEHMI:

1 (y+yInx)dx—(x—xy)dy =0.

2 Y+ 2X y= 2x2
1+x2 1+x2
2, X 2 x?
3. (xy"+—F=)dx+(x“y—-—75)dy =0.
y2 y®

Il. HaiiTu yacTHbIE pemieHust

L. xy'—y=xtg(¥j, y@®=1

2. eYdx= (2y - xey)dy, y(-1) =0.

KonTtpoubHas padora no reme
«AuddepenunanbHble ypaBHEHHS BbICHINX MOPSAIKOBY»

Bapuant Nel

I.OnpeneJme THI U HAWTH oﬁmne PeIICHUSA JAHHbIX ypaBHe}mﬁ:
Ly"=y+x.

X

n ! e
2.y'=2y'+y=—.
X
Il.Pemuts 3anauy Komm:
1 WHY)=0.y@)=1y@®=1

o Y —Y =e7+2X. y(0)=1 y'(0) =1.



Konmponws oceoenus komnemenyui

Ne Bun xouTpons KonTponupyemsbie pasznaemnbl Komnereniuu,
o\ KOMITOHEHTHI KOTOPBI>
KOHTPOJIUPYIOTCS
1 AynuTtopHas Paznen 1-Paznmen 3 B 3-m cemecTpe VYK-6, OIIK-1

KOHTp.paboTa(ripoB

€pKa U OILICHKa)

2 TectupoBanue. Paznen 1-Pa3znen 3 B 3-m cemecTpe VYK-6, OIIK-1
IloaroroBka k
TECTUPOBAHUIO(O11E

HKa pe3yJIbTaTOB)

3 CamocrostensHoe| Pazgen 1-Paznmen 3 B 3-m cemecTpe VYK-6, OIIK-1
peleHue
MPAKTUICCKIX
3aJaHui

(aynuTopHast)

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

5 DK3aMeH BO VK-6, OIIK-1

TPETBEM CEMECTPE Pasznen 1- Pazgen 3

7. Y4eOHO-MeTOAHYECKOE M MATepHATbHO-TeXHHYECKOoe ofecrnevyeHUe NUCHUILIUHBI (MOIYJIfA)
JAudppepenunaibabie ypaBHEeHHUs
IlepeueHp OCHOBHOW M JOIOJIHUTENBbHOM Yy4eOHOW JHUTEpaTypbl, HEOOXOIMMOM Uil OCBOEHHS

JUCHUIUIMHBL (Monyiis) AnddepeHunaibHbie ypaBHEeHHUS.

K ocHoBHOW (00s3aTeNbHON) JHUTEpAType OTHOCSATCS YyYeOHUKH, Yy4deOHBbIe TmocoOus, y4eOHO-
MeTOMYEcKasl JIuTeparypa U MOHOTpapuu, U3ydyeHUE KOTOPBIX SBJISETCS 00s3aTeNbHBIM JI OBJaJICHUS
3HAHUSIMHU B TIOJITHOM 00BEME TI0 JUCIIUIUIMHE B COOTBETCTBUU C IaHHOMW mporpammoii. K ocHOBHOMH, Tipexie
BCEro, OTHOCUTCS JNUTeparypa, uMmeromias rpu¢ MunuctepcTBa oOpa3oBaHUs M Hayku Poccuiickoit
Oenepanu WM Y4eOHO-METOJMUECKOT0 OOBEAMHEHUS, PEKOMEHIYIOMMNX H3JaHHWe K HCIOJIb30BAHUIO B
yuyeOHOM mporiecce. B cmnucke OCHOBHOW JuTepaTypbl yKa3bplBaeTcsi He Oojee MSITH HMCTOYHHKOB,
UMEIOIUXCA B JOCTAaTOYHOM KoJMuecTBe B QoHae Ombmuorexu. Ecnm nocTymHa 37eKTpOHHAsh BepcHs
y4e€OHUKOB, Y4€OHBIX TOCOOUH U T.1., CIEAYyeT yKa3aTh AJs HUX PEKUM JOCTYIIA.
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JIOTIOJTHUTENIBHOM ~ OTHOCUTCS  JIUTEpaTypa, pEeKOMeHayemas OakajaBpaMm, Marucrpam s

CaMOCTOSITENIFHOTO M3Y4YEHHs TPH BBIIOJHEHUHM KYypCOBOrO TMpoekTa (paboTel), y4yeOHOW HaydHO-
HCCJIEIOBATENBCKOM paboThl, MPU HamuMcaHuU pedeparoB, A MOJATOTOBKHM K CEMUHApaM, MPaKTUYECKUM

3aHATHSAM, Ja0OpPATOPHBIM paboTaM M APYTUM YUEOHBIM 3aHATHIM, a TAKXKE JUIS YrayOJeHUs U pacIupeHus
3HAHWUH 10 JAaHHOU IUCLUILINHE.

Bce mcTOYHMKHM B OCHOBHOH H ,HOHOHHHTGHBHOI;'I JUTEPATYPEC OarOTCA C IMOJIHBIMHU 6I/I6J'II/IOl"pa(1)I/I‘{eCKI/IMI/I
OIIMCaHUAMHU B COOTBECTCTBHH C pOCCHfICKHM WJIK 3aIlla/IHbIM CTaHJapTaMH O(bOpMJ'IeHI/IH.

Jlns MaructTpaTypsl 003aTeNIbHO HATMYKE JTUTEPATyphl HA AHTJITHICKOM S3BIKE.

7.1. YuyeOHas quTeparypa:
OcHoBHasi IuTEeparypa:

1.

arwn

7.

Mameees H.M. MeTonbl WHTETPUPOBAaHUSI OOBIKHOBEHHBIX IHU(GEpPEHIIMAIBHBIX ypaBHEHHH. - M.
Bricmiasg mkona, 1962.

Cmenanos B.B. Kypc nuddepennmanbubix ypasuenuid. - M. TUTTIL, 1952.

nvceonvy JI.O. Iuddepernmansabie ypaBHeHUS U BapuannoHHoe ucuncienue. — M.: YPCC, 1998.
Houmpseun JI.C. O6bikHOBeHHBIE U depeHiansupie ypaBuenusa. — M.: Hayka, 1983.
Ilemposckuti M.I'. Jlekuuu 1o Teopun 0OBIKHOBEHHBIX A depeHnnanbueix ypasHenuid. — M.: U3n-
Bo MI'Y, 1984.

Tuxonos A.H., Bacunvesa A.b., Ceewnuxos A.I'. JuddepeHunanpHbie ypaBHeHHUs. — M.:
duzmaraur, 2002.

Aeagponos C.A., I'epman A.J]., Mypamosa T.B. Juddepennmansasie ypaBHenus. — M.: MI'TVY, 2004.

JlonotHUTEIbHASI JIUTEPaTypa

™=

5.

6.

Kysneyoes JI.A. COopHuK 3aanuii o Beiciield matemaruke. — M.: B.IL1L., 1994.

Qununnos A.®. Coopauk 3a1au 1o nuddepennuansaev ypapaerusm. — M.: PX]J. - 2000.

Kpacnose M.JI. O6bikHOBEHHBIE Tu(depeHanbHble ypaBHeHus (yue6Hoe mocobue). — M.: B.II.,
1983. — 127.

Bacunvesa A.b., Meoseoes ['H., Tuxomoe H.A., Vpazeunvouna T.A. JuddepenHuumanbupie u
WHTETpaJbHBIC YpaBHEHUS, BApHAIIMOHHOE MCUUCIICHHE B MpUMepax M 3amadax. — M.: dusmarimr,
2003.

Mameees H.M.COOpHUK 3a7ady M YHOpPaKHEHUH 10 OOBIKHOBEHHBIM Ju(depeHIaTIbHbIM
ypaBHEeHUsAM. — MH.: Beicias mkona, 1987.

Hanko I1LE., Ilonog A.I'., Kooxxcesnuxosa T.A. Briciias MaTeMaThKa B yIIPaXXHEHUAX U 3aj1a4ax. — M.:
Bricmas mkoma, 1980.

7.2. UnTepHeT-pecypchbl

1.
2.

®denepanbublil moprain http//edu.ru
Onekrponnble kaTagoru Hayunoit oudnuorekn Murl'y http//elib.inggu.ru

7.3. IIporpammHoe obecnieyeHue:
1. MicrosoftExcel

2. MicrosoftWord

3. MicrosoftPowerPoint

7.4. MaTepuajJbHO-TeXHHYECKOe o0ecneyeHue

B opranmzanumm y4yeOHOro rmporecca HEOOXOAMMBIMU SIBISIOTCS CpelICTBa, OOecleurBarolye
ayJIMOBU3yallbHOE BOCHpUATHE ydeOHOro wmarepuana ( CHIEeHUaTIU3UPOBAHHOE JAEMOHCTpPALMOHHOE
obopymoBaHue):

1.locka u men (unu 60Jee COBpEeMEHHBIC aHAJIOTHUH )

2. KOMITBIOTEPHBIE U MYJIbTUMEAUNHBIE TEXHOIOTHH

3.MUKpOOH U COOTBETCTBYIOIIME YCTAaHOBKU (g paboTel B OOJBIIMX AyJUTOPHUSIX C
MHOTOYHCIIEHHBIMH IPYIIIIaMH CTYACHTOB)



Pabouas mporpamma aucuuruinesl «/luddepeHnnansapie ypaBHEHUS» COCTaBlICHA B
cootBercTBUU ¢ TpeboBanusmu PI'OC BO mno wnampasinenuio mnoarotoBku  09.03.02
«H(popMalMOHHBIE CUCTEMBI M TEXHOJIOTUWY», YTBEPKIECHHOTO MPUKa30M MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuiickoit deneparu ot «19» centsiops 2017r. Ne 926.

[Iporpammy coctaBuia: crapiuil mpenojasarens kadeapsl «HboOpMaIMOHHBIE CUCTEMBI U
texHonorun» Jlaypoekora A.M.

[Iporpamma onoOpeHa Ha 3acemanud Kadenpbl «MHQPOpPMALMOHHBIE CHUCTEMBI U
TEXHOJIOTHI

[IpoTtoxos Ne 6 ot «03» mapra 2025 rona
[TporpamMma onobpeHa  Y4yeOHO-METOAMUECKONH KOMHCCHEH (PU3MKO-  MaTeMaTH4eCKOIo
dakynbTeTa

[Tpotokos Ne 7 ot «13» maprta 2025 rona
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VYueOHblit Pemenue kadenpst BHeceHHble M3MEHEHMS ITonnuce 3aB.
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OneHouyHble MaTepUaIbl
no auctuiuimHe  «J{uddepeHnnansHpie ypaBHEHUSI»

1. OueHouHble MaTepuabl sl TEKYLETO KOHTPOJIS

1.1. TecToBble MaTepHUabl

Paznen 1. «uddepenunanbupie ypaBHEHHS IEPBOTO MOPSIKA»

3ananue 1.YCcTaHOBUTH THI cieayromux auddepeHnnanbHbIX YpaBHEHUH IEPBOTO TOPSIIKA

Huddepennmanpaoe ypaBHEHHE Tun quddepeHnnanbHOTO ypaBHEHHS
1.

2

3.

4.

5.

1. AuddepennnanbHoe ypaBHEHUE C pa3Ae-JSIOLUMUCS epEMEHHBIMU.

2. YpaBuenue bepnymu.

3. Ognopoanoe nuddepeHiuanbHOe ypaBHe-HHE.
4. YpaBHeHHE B MOJHBIX AuQdepeHnnarax

5. Jluneinoe nuddepeHnraibHOe ypaBHE-HHE.

3ananue 2.YCTaHOBUTH TUN CleAyoMUX U depeHIaIbHbIX YpaBHEHU IEpBOTo NOpsAKa.
JuddepenunanbHoe ypaBHEHNE Tun nuddepennmanbHOro ypaBHEHUS
1.

2

3.

4.

5.

1. AuddepennnanbHoe ypaBHEHUE C pa3Ae-JSIOUUMUCS TepeMEHHBIMU.

2. YpaBuenue bepnymu.

3. OgHopoaHoe nuddepeHInanbHOe ypaB-HEHHE.

4.YpaBHeHue B NOJHBIX AU(QepeHnmanax

5. Jluneiinoe nuddepeHnuanbHOe ypaBHe-HUE.

3ananue 3.YCTaHOBUTH THI CEAYIOUMX AU(depeHInanbHbIX YpaBHEHUH TepBOro MOpsIIKa.

HuddepenumanbHoe ypaBHEHUE Tun quddepeHnnanbHOTO ypaBHEHHS



AW

1. IuddepeHnnanbHoe ypaBHEHUE € pa3Ae-TSIONUMUCS EPEMEHHBIMHU.
2. YpaBuenue bepuymiu.

3. OgropoaHoe nuddepeHInaTLHOE ypaBHe-HUE.

4.YpaBHeHue B NOJHBIX quddepeHnmnanax

5.JIuneitnoe muddepeHanIbHOEe YpaBHEHHUE.

3ananue 4.YCTaHOBUTD THI clieayoumx auddepeHnnanbHbIX ypaBHEHUH IEPBOTO NOPSIIKA.

JuddepernuansHoe ypaBHEHHE Tun nuddepeHmantbHOrO ypaBHEHUS
1.

2

3

4

5.

1. IuddepeHnnanpHOe ypaBHEHUE € Pa3-ACISIONUMUCS IIEPEMEHHBIMHU.
2. YpaBuenue bepnymiu.

3. OgropoaHoe nuddepeHInaTFHOE YpaBHEHHUE.

4. YpaBHeHHe B NOJHBIX AuddepeHma-nax

5. Jluneiinoe muddepeHInaIbLHOe ypaB-HeHUE.

3aganue 5.YCTaHOBUTH THI CileayronmXx AuddepeHnnanbHbIX ypaBHEHU TEPBOTO TOPSIIKA.

JuddepenunanbHoe ypaBHEHNE Tun nuddepennmanbHOro ypaBHEHUS
1.

2

3.

4.

5.

1. AuddepennnanbHoe ypaBHEHUE C pa3-AesSIOUMMUCS epEMEHHBIMU.
2. Ypasuenue bepnymu.

3. Ognopoanoe nuddepeHIuanbHOe ypaB-HEHHE.

4.YpaBHeHue B MONHBIX quddepeHmanax
5. Jluneiinoe nuddepeHranbHoe ypaBHe-HUE.

3ananue 6.YCTaHOBUTH TUN ClEAYOIUX U depeHIMaTbHbIX YpaBHEHUH IEPBOTO MOPSIKA.

HuddepenunanbHoe ypaBHEHNE Tun nuddepeHnmanrbHOrO ypaBHEeHHs
1.

2

3.

4.

5.

1. AuddepennnanbHoe ypaBHEHUE C pa3-AeSIOUIUMUCS TepeMEHHBIMU.
2. YpaBuenue bepnymu.

3. Ognopoanoe nuddepeHIuanbHOe YpaBHEHHE.

4.YpaBHeHue B MONHBIX U depeHIra-nax
5. Jluneiinoe nuddepeHnuanbHOe ypaB-HEHHE.



3amanue 7.Y CTaHOBUTH THUII CeAYOMUX AuddepeHIInaIbHbIX YPaBHEHUH TIEPBOTO TOPSIKA.

HuddepennmanibHoe ypaBHEHUE Tun quddepeHnnaaTbHOTO ypaBHEHUS
1.

2

3.

4.

S.

1. AuddepenunanbHoe ypaBHEHUE € Pa3eIAIOMIUMUCS IEPEMEHHBIMH.
2. YpaBuenue bepuymiu.

3. Ognopoanoe nuddepeHnnanTb,HOe ypaBHEHHUE.

4.YpaBHeHue B MOJHBIX AU(QepeHima-nax
5. Jlunerinoe nuddepeHuanbHOe ypaBHEHUE.

3ananue 8. YCTaHOBUTH THII CIICAYIOMNX U (HEepeHIUATBLHBIX YPABHEHHI IEPBOTO MOPSI/IKA.
c
HuddepenunansHoe ypaBHEHNE Tun nuddepennmanbHOro ypaBHEHUS

=

arwnN

1. IuddepenuuanbHoe ypaBHEHUE € PA3JEIOMUMUICS IEPEMEHHBIMH.
2. YpaBuenue bepnymiu.

3. OnHopoaHoe auddepeHnnanbHoe ypaBHEHHE.

4.YpaBHeHue B NMOJHBIX Au(QepeHnma-nax

5. JluneitHoe nuddepeHunanbHoe ypaBHEHHE.

Paznen 2. «luddepeHunanbapie ypaBHEHUS BTOPOTO MOPSIIKA

1 TMIT TEeCTOBBIX 3aJIaHMHIA:

muddepeHIanbHble YpaBHEHUS, pa3pelIeHHbIle OTHOCUTENBHO CTapiield MPOU3BOTHOM.
1. Pemienuem nuddepeHnanibHOro ypaBHEHUs  SBIsIETCS (DYHKITHS:
a)

0)

B)

r)

1)

2. Pemiennem nuddepeHImanbHOro ypaBHeHUs SBISIETCS (DYHKIIUS:
a)

0)

B)

r)

1)

3. Pemenuem nudepeHnmanibHOT0 ypaBHEHUS SBIACTCS (PYHKITUS:
a)

0)

B)

r)

1)

4. Pemennem auddepeHnaibHOr0 YpaBHEHHsST SBISIETCS (D YHKITHS:
a)

0)

B)



r)
)
5. Pemenuem muddepeHnranibHOT0 ypaBHEHUS SBISACTCS (PYHKITHS:

2 THII TECTOBBIX 3aIaHHM:
muddepeHanbHble  YpaBHEHHS, HE COJEPKAIIero SBHO HEM3BECTHYIO (DYHKIIHIO
.1. Pemenue nuddepenmanibHOro ypaBHEHUS ecTh PYHKIUS:
a)
0)
B)
r)
1)
2. Pemenne muddepeHIaIbLHOTO YPAaBHCHHUS €CTh (QYHKITHS:
a)
0)
B)
r)
1)
3. Pemenue nudepeHnmanbHOro ypaBHEeHUsT €CTh QYHKIIUS:
a)
0)
B)
r)
1)
4. Pemienune nuddepeHnaibHOTO YPaBHEHHUST €CTh (DYHKITUS:
a)
0)
B)
r)
1)
5. Pemenne muddepeHnmanbHOTo ypaBHEHUST €CTh QYHKIIHS:
a)
0)
B)
r)
1)
6. Pemienne nuddepeHnanbsHOro ypaBHeHUsI €CTh QyHKITHS:
a)
0)
B)
r)

1)



7. Pemenue nudpepeHnmanbHOro ypaBHEHUST €CTh (YHKIIHS:

8. Pemenne nu¢dpepeHnnansHOro ypaBHEHUS €CTh (DYHKITHSL:

a)

0)

B)

r)

1)

3 TUII TECTOBBIX 3aJaHUN:

nuddepeHraIbHbpe ypaBHEHUS, HE COJIEpKAIUe SBHO IIEPEMEHHYIO.
1. O6miee pemenue qudpepeHIHATBHOTO YpaBHEHUS HMEET BU/I:
a)

0)

B)

r)

7)

2. O6ee penrenue quddepeHnaIbHOr0 ypaBHEHHS UMEET BUJL:
a)

0)

B)

r)

1)

3. O6mee perrenue audhepeHIHanbHOTO YpaBHEHNUST UMEET BUL
a)

0)

B)

r)

1)

4. Obuee pemeHue qudQepeHInaIbHOr0 ypaBHEHUsT UMEET BUJI:
a)

0)

B)

r)

1)

5. O0uee pemtenne nuphepeHInalIbHOrO ypaBHEHNUS UMEET BUL:
a)

0)

B)

r)

1)

6. O0miee perenue audHepeHInaIbHOr0 ypaBHEHUS UMEET BUJIL:
a)

0)

B)

r)

1)

7. O0iee perienue audHepeHnalIbHOr0 ypaBHEHUS UMEET BUJL:
a)

0)



B)

r)

n)

8. O06ee pemenue nuphepeHNaTbHOT0 YPAaBHEHNUST — MUMEET BH/I:

a)

0)

B)

r)

7)

Kpurepuu onenku

-OlICHKa "OTJIMYHO" -3aCiy’KMBAeT CTYJICHT, OOHAPYXUBIIUH BCECTOPOHHEE, CUCTEMATH-YECKOE U
rIyOboKoe 3HaHue y4eOHO-TIPOrpaMMHOro MaTepuana, BbimoaHuBIIHNA 90%-100% 3a-nanwmii;

-OlleHKa "XOpoIIo"- 3acily’KUBaeT CTYACHT, OOHApYXMBIIUN TOJHOE 3HAHUE Y4EOHO-IPOrPaMMHOTO
MaTepHaia, yCIelIHO BRIIOIHIOMUI npenycMoTpennbie 3ananus, 60%-80%; ouenka
"yI0BJIETBOPUTENBHO" -BBICTABISAETCA CTYAEHTaM, JOIYCTUBIIMM IOIPEIIHOCTH U BBIMOIHUBIIUM  30%-
50%;

-OllEHKa '"HEYJOBJIETBOPUTEIHHO" -BBICTABISETCS CTYIEHTY, OOHApPYKUBIIEMY MpoOENbl B 3HAHHSIX
OCHOBHOTO y4€OHO-TIPOrpaMMHOTO MaTepHaia, JOIMYCTUBIIEMY MPUHIMITHATBHBIC OIIMOKH B BBHIMIOJTHCHUU
MPEyCMOTPEHHBIX TECTOM 3aJaHH.

-OlLICHKa '"HEY/IOBJIETBOPUTENIHHO"- CTAaBUTCS CTYyACHTaM, KOTOPbIE BBHINOJHWIN MPa-BHJIBHO MEHEe
20% 3amanuii.

1.2. Bormpocsl 1i1st cobecenoBaHust

Paznenl. «/Iuddepennmanbapie ypaBHEHUS TIEPBOTO MOPSIIKA

1. Maiite onpenenenue udGepeHIMaTIbLHOIO YPaBHEHUS MIEPBOrO MOpsAAKa U €ro OOIIEro perieHus
(uHTEerpana).

2.Chopmynupyiite 3agauy Komm s nuddepeHpuanbHoro ypaBHeHUs IEPBOT0 MOPSIKA U YKaXKHUTE e
T€OMETPUYECKHUI CMBICIL.

3.JlaiiTe reomeTpruuecKoe UCTOIKOBaHUE TU(HEpEeHIINATBLHOIO YpaBHEHH [IEPBOr0 OpsiJIKa OObICHUTE
FeOMETPUUECKUN CMBICI OOIIETO U YaCTHOTO PELICHHI.

4.ChopmynupyiiTe TeopeMy O CYLIECTBOBAaHMM W €IMHCTBEHHOCTH peuleHus aud-depeHunnanbHOro
YpaBHEHUS [IEPBOTO MOPsIJIKA.

5. laiite onpenenenue qudQepeHnaIbHOr0 YpaBHEHUs ¢ pa3aeaiolMMU epe-MeHHbIMU. M3noxure
METO]I HaX0KJIeHus ero obiero pemeHus. [lpusenure npu-mep.

6.Jlaiite onpezneneHne OJHOPOAHOrO UG (epeHINaTIBFHOIO YpaBHEHUsI NepBOro mo-psaka. Mzmoxwure
METO]I HaX0KJIeHus ero obiero pemenus. [Ipusenure npumep.

7. JlaiiTe ompeneneHue JUHEHHOTO IU(HEPEeHIMATBLHOIO YpaBHEHHMs MepBOro mo-psaka. Mzmoxwure
METO]I HaX0KJIeHus ero obero peueHust merogom Jlarpanxka. [lpuBenure npumep.

8. M3znoxute MeTol HAaxXOXKAEHUS OOILIero peuieHus JMHEHHoro audQepeHnnanbHO-TO  YpaBHEHUS
IIEpBOTO Nopsika MeToioM bepryiu. IIpuBeaure npumep.

9. Jlaiite onpenenenue JuHeiiHOTO nuddepeHimansHoro ypaBHeHuss — bepnymim. M3noxure meron
HaXO0X/IeHus ero oduiero pemenus. [Ipuseaure npumep.

10.[Jaiire onpenenenne audQepeHInanbHOr0 ypaBHeHUsT B NOJMHBIX Tuddepennu-anax. Mzmoxure
METO]I HaX0KJIeHus ero obmiero pemenus. [Ipusenure npumep.

11.3anumuTe ¢GopMyny Ui HaXOXAEHUS HOPMHUPYIOIIETO MHOXHTENS, 3aBUCSILEr0 OT OJHOMN
nepemeHHoi. [IpuBenure npumep.

Paznen 2. «/luddepenunanbHble ypaBHEHUS BBICILIETO TOPSAKA»

Tema 1. «luddepeHunanbable ypaBHEHHS, JONYCKAOINE TOHMKEHUE TIOPSIIKa»

1./latite ompenenenue auddepeHnnaTsHOTO YpaBHEHUS BTOPOTO TMOPSAKAa W €ro OOIIero penieHus
(uHTeTpana).

2.Chopmynupyiite 3aaauy Komm s nuddepeHunanbHOro ypaBHeHUsI BTOPOTO MOPsIIKa.



3.YKaXUTe TEOMETPUUYECKHI CMBICT Ha4daIbHBIX YCIOBHH I Iu(QepeHInaIbHOTO ypaBHEHUS
BTOPOT'O MOPSAKA.

4. Chopmynupyiite TEOPEMY CYIIECTBOBaHUA W €IUHCTBEHHOCTH pelieHus 3aaaun Komm s
TuQepeHIaIbHOr0 YpaBHEHUS! BTOPOTO MOPSIKA.

5. JlaiiTe =~ reoMeTpuuYecKoe HCTOJIKOBaHUE IU((GEpEeHIHATbHOIO ypaBHEHUsS BTOPO-IO MOpsiAKa U
OOBSACHUTE T'€OMETPUUYECKUN CMBICI OOILEro U YaCTHOIO PEIICHUH.

6.13n0xure merox pemeHus AuddepeHInalbHOr0 ypaBHEHHs! pa3pelieHHOTO OT-HOCUTENbHO cTapiien
IIPOU3BOJHOMN T.€. ypaBHECHUH BUJA

7. W3noxuTe METOJ| MOHM)KEHUS NOpsAKa Ul MHTErpUpOBaHUSA JUPPEepeHIHaIbHO-TO ypaBHEHUs
BTOPOTO MOPSI/IKA, HE COJIEPIKAILETO SIBHO UCKOMYIO (PYHKIIMIO T. €. ypaBHEHHUU BUAA .

8. M3noxute MeTol MOHMKEHHs HOpsiAKa A MHTErpUpoBaHUS JUPPepeHHaTbHO-TO YpPaBHEHUS
BTOPOTO IOPAIKA, HE COAEPKAILErO sIBHO HE3aBUCUMOM IIEPEMEHHOM T. €. YPaBHEHUN BHUJIA.

Tema 2. «Jluneiinple nuddepeHLnanbHble  YpaBHEHUS BTOPOrO MOpPSIKA € MOCTOSHHBIMU
KO3 hUITIESHTAMI

1.laiiTe onpeneneHne JMHEHHOTO OJHOPOAHOTO U HEOJHOPOAHOTO AU(QepeHIn-anbHOTO ypaBHEHUs
N-ro nopsaka.

2.ChopMynupyidTe  OCHOBHBIE  CBOICTBAa  YaCTHBIX  pEHICHUNH  JUHEHHOTO  OJHOPOJHO-TO
TuQepeHIaIbHOr0 YpaBHEHUS.

3. Jlaiite ompeneneHue JIMHEWHO 3aBUCUMBIX M JMHEHMHO HE3aBUCHUMBIX (QYHKUMI M INpUBEIUTE
PUMEPBIL.

4.ChopmynupyiiTe TeopeMmy M8 JMHEWHO HE3aBUCHUMBIX PELICHUH JMHEHHOro O-HOPOIHOIO
QG epeHIaIbLHOr0 YpaBHEHUS.

5. ChopmynupyiiTe TeopeMy ISl ONIpeIeNIEeHUs] CTPYKTYPhI OOLIET0 peleH sl TU-HEHHOTO 0JTHOPOTHOTO
TuQepeHIaIbHOr0 YpaBHEHUS BTOPOTO MOPSIKA.

6.3anmumure ¢opMmyily [Uis OOLIEro peuieHus JIUHEHHOro OAHOPOAHOro auddepeH-uanTbLHOro
YpaBHEHHsI BTOPOTO TOPSJIKA C MOCTOSTHHBIMH KO3(uimeHTamMu B ciy-4ae NEHCTBUTENBHBIX Pa3THIHBIX
KOpHEH xapakTepucTuueckoro ypasHenus. Ilpu-seaure npumep.

7.3anumute QopMyny s OOIIETO pelieHUs JHUHEHHOro OAHOpoaHoro AuddepeH-1HaTbHOTO
YpaBHEHMsI BTOPOTO MOPSAJKAa C IMOCTOSHHBIMM KO3((dUIMEeHTaMu B ciy-yae JAEHCTBUTEIbHBIX PABHBIX
KOpHEHN XapaKTepUCTUYECKOro ypaBHeHus. [IpuBenu-re npumep.

8.3anumuTte ¢Gopmyny s OOLIEro pemeHus JMHEHHOro OJHOPOJHOrO JuddepeH-IHaIbHOTO
YpaBHEHHUS BTOPOrO MOPSJIKA C MOCTOSHHBIMU KOX(Q(UIMEHTaMH B CiIy-4a€  KOMIUIEKCHBIX KOpHEH
XapaKkTepucTuieckoro ypasHenus. [Ipusenure npu-mep.

9.3anummTe CTPYKTYpy OOIIEro pemieHusl JHUHEHHOTr0 HEOJHOPOIHOTO AuddepeH-1MaTbHOTO
YPaBHEHMS C OCTOSHHBIMHU KO3((UIIIEHTaMH BTOPOTO MOPsAKA.

10.3anmummTe CTPYKTYypy  OOILIEro pemeHus JIUHEHHOro OAHOPOAHOro auddepeH-IHaIbHOro
YPaBHEHMsI C IMOCTOSTHHBIMH KO3 (GHUIIMEHTaMH BTOPOTO MOPsIIKa .

11.Chopmynupyiite mpaBwiio s HAXOXKIEHUS YAaCTHOTO pEIIEHUs JMHEWHOTO He-OJHOPOHOTO
T depeHIMaIbHOr0 ypaBHEHUsT € MOCTOSHHBIMM KO3((UIIMEHTaMU BTOPOIO MOpsKa C MPaBOM 4acThio
CHEINAJIbHOTO BUAA.

12. U3noxxute 00LIyI0 CXeMY pelieHus TUHEHHOTo HeOJTHOPOAHOro AU dhepeHIn-albHOTO YPaBHEHHS €
MOCTOSTHHBIMU KO3 PHUIIMEHTaMHU BTOPOrO0 MOpPsSAKAa METOJOM BapUallMd IPOU3BOJBHBIX IOCTOSHHBIX.
[IpuBenure npumep.

Paznen 3. «Cucremsl JInHEHHBIX U] (epeHInanbHbIX YpaBHEHUI

1. 3anumuTe oOUIMI BUA HOPMAlbHOM  CcHCTEMbl OOBIKHOBEHHBIX IU((epeHINalbHbIX ypaBHEHUN
IIEPBOIO MOPAJIKA U HA4YaJIbHBIE YCIOBUS .

2. Chopmymupyiite Teopemy Komm myis HOpManmpHON cuctembl Iu(EpeHIINATBHBIX YpaBHEHUN
IIEPBOIO MOPSAJIKA.

3 Ilokaxute, 4YTO cCUCTEMa JBYX JMHEHHBIX OJHOPOIHBIX NU(PepeHInaIbHbIX ypaBHE-HUN MEPBOIO
Hopsiika MOXKET 3aMEHEHa OJHHUM JIMHEHHBIM Ju(QepeHInaIbHbIM YPaBHEHUEM BTOPOTO MOpsAKa.
[IpuBenuTe npumep.



4.M3n05)KuTe METOA HAXOXKICHUSA OOILEro peleHus CUCTEMbl JABYX JIMHEHHBIX OJHOPOJA-HBIX
Qg depeHIMaIbHbIX YPaBHEHHM, MEPBOr0 MOpPsIKAa B CIydae NPOCTHIX KOPHEH XapaKTepH-CTUYECKOTO
ypaBHeHus. [IpuBennte npumep.

.Kpurepuu ouenku

* OLIEHKA «OTJIMYHO» BBICTABIIACTCS CTYIEHTY, €CJIM OH IPOSBHII BCECTOPOHHEE, CUCTEMA-TUYECKOE U
riyOOKOoe 3HAaHWE MAaTEepPHaJOB M3YYCHHOW JUCIMIUIMHBI, YMEHHE CBOOOJHO BBI-TIOJNHATH 3aJaHUS
IIPElyCMOTPEHHON INPOrpaMMOM, YCBOMBIIMM OCHOBHYKD M 3HAKOM C JIOIOJI-HUTEJIBHOH JIMTEPaTypoOu,
peKoMeH10BaHHOM nporpammoii. Kak npaBuio, olieHKa «OTJIIMYHOY BBICTABIISIETCS CTYACHTY, IPOSIBUBLLIEMY
TBOPYECKHE CIIOCOOHOCTM B IIOHUMAaHMHU, H3JIOKEHUM U HCIOJIb30BAHUU MATEPUAIIOB M3Y4YEHHOU
JTUCHUTUIMHBL, 0€3YIPEYHO OTBETUBILIEMY Ha BOIIPOCHI,

* OLIEHKA «XOPOLIO» BBICTABIAETCS CTYICHTY, MOKa3aBLIEMY CUCTEMAaTHYECKHM XapaKTep 3HaHUH, 10
JUCLUIUINHE, OTBETHBIIEMY Ha BCE IIPEIJIOKEHHBIE BOIPOCHl, HO JOMYCTHBIIEMY IpU 3TOM
HENPUHIMITNAIBHBIE OLIHMOKH;

* OLIEHKAa «Yy/IOBJETBOPUTEIbHO» 3aCiIy’)KMBAe€T CTYIEHT, OOHApyXMBILIMH 3HaHUE MaTepu-aia
U3y4EHHON JUCLUILIMHBI B 00beMe, He0OXOAUMOM Ui AajbHeWIIed yueObl U mpencrosiuell paboTsl IO
npodeccuu, CHpaBISIOMIMNACS C BBITOJHEHHEM 3aJlaHUM, MPEAYCMOTPEHHBIX NPO-TPAMMOM, 3HAKOMBINA C
OCHOBHOH JIIMTEPaTypol, PEKOMEHJOBAaHHON mporpammoin. Kak mpaBuilo, OLEHKa «yJOBJIETBOPUTEIBLHOY
BBICTABJISIETCSL CTYJIEHTaM, JOINYyCTUBIIUM IOTPELIHOCTh B OTBE-TE€ HA TEOPETHUYECKHE BOIPOCHIM(UIIN) HpU
BBINOJIHEHUH MTPAKTUYECKHX 3aaHul, HO 00J1a/1a10-1UM HEOOXOIMMBIMH 3HAHUSAMU JUISL UX YCTPAHEHUS MOA
PYKOBOJICTBOM IIpEeIoJiaBaTesisi, JIMOO HENpaBWJIBHO BBINIOJIHUBIIEMY TMPAKTHYECKOE 3a/JaHhe, HO II0
YKa3aHHUIO NIPENOIaBaTeNs BbI-TIOJHUBUIMM IPYTHe 3alaHus U3 TOTO K€ pasziesa IUCLHUIUINHBI;

* OILIEHKa «HEYJOBJIETBOPUTEILHO)» BBICTABISAETCS CTYJIEHTY, OOHApPYKUBLIEMY CEPbE3HBIE MPOOIEMbI
B 3HAaHUSX OCHOBHOI'O MaTepHaja M3y4eHHOM TUCHMILIMHBI, JOIYCTUBIIEMY NMPHUH-IMUINAIbHBIE OIIUOKH B
BBIMOJIHEHUH TPETyCMOTPEHHBIX MporpaMmoi 3aaaHuil. Kak mpaBuio, oneHka «HEYJOBJIETBOPHUTEILHO
CTaBUTCS CTYJEHTaM, KOTOPbIE HE MOTYT IPOJOJDKUTH 00yde-HUE WIN MPUCTYIUTh K Npo(eccHOHAIbHOM
JESATEIbHOCTH 110 OKOHYaHWM By3a 0€3 JO0NOJHU-TENIbHBIX 3aHSATUNA MO COOTBETCTBYIOIIEH JUCLUIUIMHE, HE
OTBETUBIIMM Ha BOIPOCHl OwWieTa U [JOINOJHHUTEIbHbIE BONPOCH, M HENPaBWILHO BBINOJIHUBIIEMY
IPAKTHYECKOE 3aJJaHHe.

* OLIEHKA «HEYJOBJIETBOPUTEIBHO» BBICTABIISIETCS TAKIKE €CIIN CTYJEHT:

- mocJje Hadana cobecenoBanust (KOJJIOKBUYMa) OTKA3aJICsl €ro CAaBaTh;

- HapylWJ MpaBWwia caadu cobecenoBaHMs (KOJUIOKBHYMA): CIMCBIBAN, TMOJCKa3blBal, OOMaHOM
IBITAJICS MOJIYYUTh 00Jiee BBICOKYIO OLIEHKY U T.[I.

1.3. Kpurepuu onienku pedepara
He mpenycMoTpeno

1.4. Kpurepuu onenku 1abopatopHoi paboThl
He npenycmotpeno

1.5. Kpurepun onieHKH Ipe3eHTalnu
He npenycmorpeno

1.6. Kpurepun onenku noptdonno

He npenycmoTtpeno

2. OueHoYHBIE MaTepUabI s IPOMEXYTOUHOM aTTecTallu
2.1. IlpumepHsbIi IepedeHb BOIIPOCOB /IS 3a4€Ta C OLIEHKOM.

1.OcHOBHBIE TOHATHS Teopud JUdepeHIaIbHbBIX ypaBHEHUH. 3ajgaud, MOPUBOAS-IIUE K
mubdepeHIMaTbHBIM YPaBHEHUSIM.



2. 'eomeTpuueckuii cMbIca OOBIKHOBEHHOTO JU(PPEepeHIIMAIBLHOIO YPaBHEHHsI IIEp-BOTO MOPAIKA U €r0o
pewenus. [1osie HarpaBiIeHU, HHTETPATIbHBIC KPUBBIE.

3.3agaua Komm mns auddepeHnnansHoro ypaBHEHHS MEpBOTO Mopsiika. Teopema CyIIecTBOBAaHUS U
€AMHCTBEHHOCTH pelieHus 3a1auu Komm.

4. ITonsarue ocoboro peuieHus AuddepeHnnanbHOro ypaBHeHus. MeToa n30KIMH.

5.0cHoBHBIE KJacchl audepeHInanbHbIX  ypaBHEHUH MEPBOTO TOPSJIKA, HWHTETPU-PYEMbIE B
KBaJparypax.

6.3anaua Komm s nuddepeHunanbHbIX ypaBHEHUE BTOPOro mopsiaka. Teopema CyIIecTBOBAHHUS H
€IMHCTBEHHOCTH peleHus 3a1auu Komm. I[TonsTre o01iero u 4acTHOro penieHui.

7. Auddepennnanbupie ypaBHEHHS € Pa3ACSIIOIIMMUCS U pa3AeJIeHHBIMU NIEPEMEH-HBIMA U METOBI MX
pelIeHusl.

8.0Onnoponusie (ynknun. OnpHopomuble  nuddepeHranbHble YpaBHEHHs IEpBOTO MOpsAKAa |
IuQdepeHyanbHble ypaBHEHUS IPUBOSILUECS K HUM.

9.Jluneitnoe muddepeHraIbHOe YpaBHEHUE MIEPBOTO M €0 METO/IbI €T0 PEUICHHUS.

10. Meton Bapuanuu npou3BOILHON MTOCTOSIHHOM.

11. YpaBuenue bepnymnu

12.luddepennpanpHbie ypaBHEHUS BBICIINUX MTOPSIKOB.

13.ITocranoBka 3amaun Komm mast auddepeHnnanbHbIX ypaBHEHH — BBICIINX TO-PSIKOB U TEOpeMa
CYILIECTBOBAHMS U €JUHCTBEHHOCTH €€ PEILICHUS.

14. [lonsTre O0IIEro ¥ YaCTHOTO pemIeHuH qudQepeHIaTIbHbIX YPAaBHEHUN BBIC-IIIUX TTOPSIKOB.

15.0cHoBHbIE TUIBI JU(QEepeHINATbHBIX YPAaBHEHUH BTOPOrO MOpPsAKA, JOMYCKA-IOLIUX MOHMKEHUE
HOPSAJIKA U METObI UX PEILICHUS.

16JIuneitnble onHOpoAHble  IU(GepeHIualbHble YpPAaBHEHHMsI  BBICIIMX IOPSJIKOB, CBOMCTBAa HX
peleHui.

17.JluHeliHO 3aBUCHMBIE W JIMHEHMHO He3aBUCHUMbIE cucTeMbl (ynkumii. HeoOxomu-moe ycioBue
JMHEWHOW HEe3aBUCUMOCTH cucTeMbl (pyHKumidi. Onpenenurens BpoH-ckoro. @yHaaMeHTanbHas —CUCTEMaA
pelIeHU.

18.JIunelinple ogHOpOAHBIE AM(QEpeHlnanbHble YpPaBHEHHS  BTOPOIO IMOpsIKa C MOCTOSHHBIMU
KodpPUITUEHTAMH.

19.CtpykTypa 0011iero pemeHus JUMHEHHOro OAHOPOAHOro N depeHIInaTIbHOTO ypaBHEHUSI BTOPOTO
HOpsi/IKa C TOCTOSHHBIMU KO3 (QUIIMEHTaMH.

20. XapakTepuCTUUECKOE YpaBHEHHE.

21. CTpyKTypa 4acTHBIX U OOILEro peuleHrui JUHEHHOro OJHOPOJHOIO YPaBHEHHUS B 3aBUCHMOCTH OT
KOpHEW XapaKTepUCTUUECKOTO YpaBHEHHUSI.

22.CtpykTypa 00I1Iero peueHus JMHEHHOr0 HEOAHOPOIHOTO (P PepeHIINaNbHOTO YpaBHEHHMS.

23.JIunelinple quddepeHranbHble YpaBHEHUSI BTOPOro MOpsi/iKa ¢ MOCTOSIHHBIMU KO3 PUIIMeHTaMu U
IIPABOM YaCTBIO CIIEUAIBHOTO BUJA.

24 Jluneitnple HeomHoponaHble auddepeHnuanbHple  ypaBHeHusa. Merton (Jlarpamxka) Bapuanuu
IIPOU3BOJIBHBIX TIOCTOSIHHBIX.

25.00mas cxema  MeroJa  HoadOpa  YacTHOTO  pEHIeHMs]  JIMHEWHOTO  HEOJHOPOIHOIO
TuQepeHIMaIbHOr0 YpaBHEHHUs, BTOPOTO MOpsKa.

26.Cucrembl  nuddepeHnuanbHbix  ypaBHeHUd. HopmanbHble cuctemsl  AuddepeH-IuaIbHbIX
YPaBHEHHUI NIEPBOTO MOPSAIKA.

27.3anava Komm juisi HOpMaJIbHON cUCTEMBL. Teopema CyleCTBOBAaHUSA U €IMH-CTBEHHOCTH DPEIICHUS
3anauyn Komru. OOmiee u 4acTHOE peleHws..

28.00mas cxema pelleHus JUHEHHBIX CUCTEM ypaBHEHHUI MOCTOSIHHBIMU KO3(DPU-IIUEHTAMU METOJIOM
UCKJIIOUEHMS] HEU3BECTHBIX.

29.HopmanbHasi cucreMa ypaBHEHHHM B BEeKTOpHOW Qopme 3amucu. CTpyKTypa OO-IIEro pelieHus B
BEKTOPHOM BUJIE.

30.00mas cxema peleHus HOpMalbHOM cucTeMbl U depeHIIMaTbHBIX YPaBHEHU METOJOM CBEJIEHUS
K 33J]aue OTBICKAHUSI COOCTBEHHBIX YHCEN U COOCTBEHHBIX BEK-TOPOB MATPUILIBI CUCTEMBI.

Kpurepun oneHku:



- OLIEHKa «OTJINYHOY» (5 0alIoB) BBICTABISACTCA, €CIIM CTYJEHT BIIAJEeT 3HAHUAMU U MPEICTaB-JICHUSIMU
[0 pEUICHHIO 3aJaud; BBHIOOP CHOCOOOB peIIeHUs 3aJayd  TPAaMOTHBIA; PACCYXIEHHUS HOCST
apryMEHTHPOBAHHBIA XapakTep; MPEJIOKEHHbIE CIIOCOObI PELICHUs 3aJaud UMEIOT Mpo-(hecCHOHAIBHYIO
HAIpPaBJIEHHOCTD; CTYJIEHT IPOSBIISAET TBOPUECKHUI MOAXO0 K PELICHUIO II0-CTABIEHHBIX 33/1a4, OTCYTCTBYIOT
OIIINOKH;

- OLIEHKa «XOpo1I0» (4 6ayuIoB) BBICTABIISIETCS, €CJIM CTYIEHT BJaJleeT 3HAHUSAMH U MPEICTaBIIC-HUSIMU
[0 PELICHUIO 3aJaud; B BBIOOpE CHOCOOOB pelleHHs 3aJadyd JOIYCKAaeT HE3HAYMTEIbHbIE HETOYHOCTH,
paccyXAeHHs apryMEHTHUPOBAaHbI; PELLICHUSI HOCAT OCO3HAHHBIN XapakTep;

- OLICHKA «yJIOBJIETBOPUTEILHOY (3 Oaiia) BBICTABIIAETCS, €CIM 3HAHUS U NIPEJICTABIICHUS CTY-/IE€HTa 110
IPEIOKEHHON 3a7aue HOCST Pa3pO3HEHHBIM XapakTep; B BHIOOpPE CIIOCOOOB pEeLIEHMs 33]auyd JIOIYLIEHbBI
OLIMOKH; PEeLICHUs HOCAT OIpaHUYEHHBIH, PEPOYKTUBHBIN XapakTep;

- OLEHKa «HeyoBieTBopuTeabHo» (0 0amioB) BBICTABISAETCS, €CJIM CTYAEHT MMEET CYIECTBEH-HBIE
npoOeJbl B 3HAHUAX U MPEICTaBICHUSIX 110 IPEAJIOKEHHOM 3ajjaue; IpU BbIOOpe crioco0O0B pelIeHus 3a1aun
JIOIYILICHBI OIMIMOKHU; pacCykIeHus 0e3/10Ka3aTeIbHbI.






