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1. HEJIX U 3AJAYHN OCBOEHMU A JUCHUIIJIMHbI

1.1. Henu ocBoeHus auciuiuinHbl «/{uddepeHnuanpapie ypaBHEHHs»: YIIyOUTh W PACIIUPUTH
MPEJCTABICHNUS CTYIEHTOB 00 OCHOBHBIX MAaTEMAaTHYECKHX IMOHATUSX M METO/aX, MPUMEHIEMBIX B
JabHEHUIIEM JIJIsl MATEeMaTHYECKOTO MOJICIIMPOBAHUS, MaTeMaTHYeCKo 00paboTku MHPOpPMAIUU |
aHamM3a JaHHBIX TexHHuYeckoi mnpupoasl. Kypc nuddepeHunanbHpix ypaBHEHHH —sBISETCS
MOJICIbHBIM ~ TIPUKJIQJHBIM  allapaToM  JUISi  W3YYeHHS  MaTeMaTH4YeCKOHM  KOMITOHEHTHI
npogeccHOHaTLHOTO 00pa3oBaHus OaKanaBpa.

1.2. 3agaun ocBoeHUs AUCUUIUIMHBL «/luddepeHnmanbHbe ypaBHEHUSY:

— Pa3BUTHE JIOTUYECKOI0 U AITOPUTMHUUYECKOTO MBILLIICHUS;

— BbIpa0OTKAa YMEHMs CaMOCTOSTENIBHO PACIIMPSITh MaTeMaTHYeCKHE 3HAaHUS U IMPOBOAUTH
[IOCTAaHOBKY M aHAJIM3 IIPUKIIAIHBIX 3a]1a4;

— M3YyYEHHE HEOOXOIUMBIX JJISl 3TOTO OCHOB Teopuu U HepeHIHaIbHBIX YpaBHEHHH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

2.1. Yuebnas mucuniumHa «/uddepennnanbapie ypaBHEHHS» OTHOCUTCS K 00s3aTeIbHON YacTH U
OCBauBaeTcs B 3 ceMmecTpe.

2.2. Jlns v3ydeHus] NaHHOW y4uyeOHOW IUCIUIUIMHBI (MOAYJS) HEOOXOAUMBI CJEAYIOIINe 3HaHUS,
YMEHUS U HaBBIKH, (POPMHUpPYEMBIC MPEANISCTBYIOMMUMHI YyY€OHBIMH NUCIUIUIMHAMH. «AJredpa u
Hayana aHanuzay, «['eomeTpus» cpeaHeil o0IIeoOpa30BaTENbHON MIKOJBI, @ TAKXKe JUCIUILIMHON
«MaTeMaTU4eCKHIl aHaIU3», U3y4aeMON B YHUBEPCUTETE.

3HaHUS: OCHOBHBIX IMOHSATHUN IIKOJBHOIO Kypca MAaTreMAaTHMKM M MaTeMaTU4YecKOro aHaiu3a,
OCHOBHBIX JJIECMEHTApPHBIX (YHKIHMH M WX CBOWCTB, npaBwi U (opmyn muddepeHimpoBanus u
WHTETPUPOBAHUS.

Ymenusi: npuMeHsATh Gopmyibl auddepeHIIMpoBaHus U UHTETPUPOBAHUS, CTPOUTH MAaTEMaTHYECKHE
MOJIETIN.

HaBbIKH: IPUMEHATH YHUBEpCAIbHbIC YICOHBIC JCHCTBUS MPU PEIICHUH MaTEeMAaTUUECKUX 3a/1a4.

2.3. Tlocnenytomue yaeOHbIE AUCIUTUTMHBI (MOJYJIH), Ui KOTOPBIX HEOOXOIMMBI 3HAHUS, YMEHHUS U
HaBbIKM, (opMupyemble HaHHOM y4eOHOW JucHMIUIMHON: «MHTerpajgbHble YypaBHEHHS WU
BapUALlMOHHOE MCUUCIICHUEY, «Teopernueckass MexaHMKa. MeXaHMKa CIUIOLIHBIX Cpeny,
«JIuHeliHbIe ¥ HEeMHEHHbIE YPaBHEHUS (PU3UKU» U T.1.

3. IJIAHUPYEMBIE PE3YJBTATbBI OBYUEHUSI 1O JUCHUIIJIMHE (MOJAYJIIO)

[Tpornecc n3yyeHHs JUCUUIUIMHBI HAlpaBJeH Ha (JOpMUPOBAHHE HJIEMEHTOB CIEAYIOIINX
komnereHuil B coorserctBu ¢ ®I'OC BO u OIIOII BO o nanHOMY HaIrpaBiIeHUIO MOATOTOBKH
(cnenuanbHOCTH):

O6menpodeccuoHaTbHBIX: CIIOCOOSH MPUMEHSTH 0a30BbIE 3HAHHUS B 00IACTH (H3UKO-MATEMATHIECKHX U
(W) ecTeCTBEHHBIX HayK B cepe cBoel mpodeccronansHoi qesrenprocta (OITK-1).

Tabaunna 1. JlekoMno3uuus pe3yJabTaToB 00y4eHHs

Kon v HanMeHOBaHMe [TmaHupyeMble pe3ynbTaThl 00YUYCHHUS MO TUCIUILIHHE (MOIYITIO)
KOMITETEHIIUH 3HaTh Vmern Brnangers
OIIK-1 OIIK-1.1 3Hats OIIK-1.2 ymeTs OIIK-1.3 Bnanets
OCHOBHbIE 3aKOHBI HCIOJIB30BaTh 0A30BbI€ | HABBIKAMU
nudQepeHInanTbHbIX 3HAHUS TEOPUU HCITOJIb30BaHUS 3HAHUU




YpaBHEHUH 1J1s1
WCTIOJIb30BaHMs B
npoheCcCUOHATBHOMN
JIESATEIILHOCTH, METO/IbI
MaTEeMaTHYECKOTO
MOJICTTUPOBAHMS,
TEOPETUIECKOTO U
IKCTIEPUMEHTAIILHOTO
WCCIICIOBAHUS

nuddepeHInaTbHBIX B 00J1acTH
ypaBHEHUI! B IudpepeHINATBHBIX
npodeccuoHanbHON ypaBHEHHUH B
JeATeITbHOCTH, npodeccnoHanbHOM
MPUMEHSTH METOIbI JIeSTEIILHOCTH,
MOJICTTHPOBAHUS, NPUMEHECHHUS METO/IOB
TEOPETHIECKOTO U MOJETHPOBAHUS,
9KCTIEPUMEHTATBHOTO TEOPETHYECKOTO
UCCIICIOBaHUS IKCTIEPUMEHTATBHOTO
UCCIICIOBaHUS

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

00yJaromuXxcs.

OO0BEM JTUCHUILIMHBI (MOAYJISA) COCTaBiseT 2 3a4€THBIC €IUHUIBI, B TOM 4YHcie 54 daca,
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy 00yJaromuxcs ¢ npemnoaasareneM (u3 Hux 18 gacos — yiekuuu,
36 yacoB — NIpaKTHUYECKHE, CEMUHApCKUE 3aHsThs), U 18 yacoB — Ha CaMOCTOSITENBbHYIO padoOTy

Tabauua 2. CTpyKkTypa # coep:KaHue JUCHUNIHHBI (MOIYJIsA)

Paznen, tema
IYCHUTLIINHEI
(Mopyis)

Cemectp

KonTakTHas

pabora

(B yacax)

CamocTos
T. paboTa

J

113

JIP

KP

CP

dopma TeKyIero
KOHTPOJISl YCIIEBAEMOCTH,
(dhopMa IPOMEKYTOUHOM
aTTeCcTaluu (no
cemecmpam)

Tema 1. Beenenue

1

2

2

K/p 1,5, 3auer

Tema 2.
Huddepennnansubie
ypaBHEHHUS IEPBOTO
TopsiIKa

10

K/p 1,5, 3auer

Tema 3.
HuddepenunanbHbie
YPaBHEHUS BBICILIUX
MIOPSJIKOB

10

K/p 2,5, 3auer

Tema 4.

Cucremsl
mddepeHIranbHbIX
YpaBHEHUI

K/p 3,5, 3auer

Tema 5.

DJeMEeHThI
Ka4yeCTBECHHOM
TEOPHUH

Qg depeHIranbHbIX
YpaBHEHUI

K/p 3,5, 3auer

Tema 6.
[TepBonavasibHBIE
CBEJICHUS 00
YpaBHCHHUSX B
YaCTHBIX
MTPOU3BOTHBIX
MIEPBOTO MOPSJIKA

K/p 4,5, 3auer

Tema 7.

K/p 4,5, 3auer




‘ Kpaesbie 3a1aun

UTOro 18 | 36 18 3AYET

Ipumeuanue: JI — nexuus; 113 — mpakTudeckoe 3aHsTue, cemunHap; JIP — mabGoparopras
pabora; KP — xypcoBas pabora; CP — camoctosTenbHas padora.

COIAEP KXAHMUE PA3JIEJIOB (TEM)
Tema 1. BBegenue

Uctopuueckas crmpaska. [Ipumepsl ¢usmueckux 3aaay, NpUBOAAIMX K Aud@epeHuanbHbIM
YpaBHEHUSIM.

Tema 2. [ludgdepennuanbHble ypaBHEHHsI IEPBOT0 MOPSIAKA

Onpenenenne 0OBIKHOBEHHOTO MU (HEPSHIIMATLHOTO YPAaBHEHHSI TIEPBOTO TOPSIAKA M €r0 PEIICHHUS .
['eomeTpuyeckoe UCTOJIKOBAaHME ypaBHEHUs IepBoro mnopsaka. 3agada  Komm. Teopema
CYUISCTBOBAHMSI U E€IMHCTBEHHOCTH peleHus IuddepeHaibHoro ypaBHEHHUs, pa3pelieHHOro
OTHOCUTEJIBHO IPOU3BOJHON. YpaBHEHHS C pa3leisiollUMUC MepeMeHHbIMU. OIHOPOJHbIE
ypaBHEHHUA. YpaBHEHUS, NPHUBOJAIIMECS K OJHOPOJIHBIM. JIMHEHHBbIe YypaBHEHMs. YpaBHEHUE
bepuymnmu.  VYpaBHenus B monHbix auddepennmanax.  MHTErpupyroummi  MHOMXKHUTEIb.
Juddepennnanbabie ypaBHEHUS MEPBOTO MOPSIKA, HE Pa3pelIeHHbIE OTHOCUTENIHLHO MPOU3BOIHOM.
Oco0sie pemenus. Metop BBeieHHs apamerpa. Y paBHeHus Jlarpanxka u Kiepo.

Tema 3. luddepeHunanbHbie yPABHEHUS] BBICHINX NOPSAIKOB

OcHoBHble mOHATHA. Teopema CylEeCTBOBaHMS M EOUHCTBEHHOCTH. YPaBHEHUS, IOIYCKAIOIINE
IIOHM>KEHUE nopsiika. IloHnkenue nopsaka B OAHOPOJHBIX YPAaBHEHUSX. JIunelnbie ypasHenus N-20
nopaoka. JluHelHas 3aBHCUMOCTh W HE3aBUCUMOCTh (GyHKuuMi. Omnpenenutens Bponckoro.
OyHIaMeHTallbHAs CHUCTEMA pELIEHUN JIMHEHHOIO OJHOPOJHOIO YpaBHEHUSA N-TO IOpsAIKa.
Crpyktypa obuiero pemenus. @opmyna Octporpajackoro-Jlnysunis. JluHeliHble HEOTHOPOIHbIE
ypaBHeHHs N-ro mnopsaka. CTpykTypa oOmero pemeHus. MeToJa BapualMM MPOU3BOJIBHBIX
MIOCTOSIHHBIX. JIunelinvie ypaguenus N-20 nopsaoKka ¢ NOCMOAHHbIMU Ko duyuenmamu. JInHeHbIE
OJTHOPOJIHBIE ypaBHEHHMs N-TO TOpsJKa C MOCTOSHHBIMM Ko3(dduuumenramu. HaxoxnaeHue
(byHIaMEeHTaIbHOW CUCTeMBbl pelieHui. JIMHelHble HEOJAHOpPOJHBIE ypaBHEHHMS N-TO TMOPSAJKA C
MOCTOSIHHBIMHM KO3 uiineHTamMu. MeTos Bapualdyd IPOU3BOJBHBIX IOCTOSSHHBIX U METOJ
HEOIpeIeIEHHBIX KOA(P(GHUIIMEHTOB HAX0XKICHHUS YaCTHBIX PEILICHHUH.

Tema 4. Cucremsl AndpepeHunaAIBLHBIX YPABHCHUH

Ilonsatue pemenus cucreMbl. PazoBoe MPOCTPAHCTBO M TpaeKTOpuu. CyIIECTBOBAHHME DPEILEHUS.
ITocranoBka 3agaun Kommu. CtpykTypa obuiero pemenus. CBeJileHHE CUCTEMbI K OHOMY YPaBHEHHIO
METOZOM HCKIItoueHHs. JIuHeiHble cuctembl nuddepeHIanbHbIX ypaBHEHHH. MeTox Bapualuu
MPOU3BOJIBHBIX TOCTOSHHBIX. HaxoskaeHue (QyHIaMEHTaIbHONM CHCTEMBl peIIeHUN JTUHEeHHOM
OJTHOPOJIHOM CHCTEMBI C TOCTOSIHHBIMU Ko punrenTamu. [loctpoenune ob1iero pemeHus.

Tema 5. D1eMeHTHI KauecTBeHHOM Teopuu U ¢epeHInATbHBIX YPABHEHHI

[lonatue nuHamuyeckod cucrembl. Kiaccuduxanus mNOJOXKEHUH paBHOBECHS JIMHAMHYECKOM
CHCTEMBl Ha IUIOCKOCTH B HEBBIPOKJCHHBIX ciy4asx. lloHsTHe mpenensHOro mukina. ['pyOeie u
HerpyoOble TmpenenbHble IUKIbL. [loHATHE yCTOMYMBOCTH peIIeHU JUHAMHUYECKOH CHCTEMBI.
YcroiuuBocts 1o JlsnynoBy. @ynkuuu JlsmyHoBa. Y CTOWYUBOCTD 110 IEPBOMY MPHUOIMKEHHUIO.



Tema 6. [lepBoHayabHbIE CBeJeHUsI 00 YPABHEHUAX B YACTHBIX NMPOU3BOIHBIX MEPBOI0
NOpsSAKA

OcHoBHble omnpezeneHus. JIMHeHbIE OJHOPOAHbBIE YPAaBHEHUS B YAaCTHBIX IPOU3BOJHBIX IEPBOrO
nopsaaka. 3agaya Komm nns ypaBHEHMH NEpBOTO NOpSAJAKAa B YAaCTHBIX NPOU3BOJHBIX. JIMHENHbIE
HEOJHOPOAHbIE YPABHEHMSI B YACTHBIX IIPOU3BOJHBIX IIEPBOTO MOPAIKA.

Tema 7. KpaeBble 3a1a4u

OcHOBHBIE MOHATHUS U onpeneneHus. OQHOPOJHBIE U HEOJHOPOIHBIE KpaeBble 3aaaun. OyHKuus
I'puna. IToctpoenne ¢pynkuuu ['puna.

Tabanna 3. MaTpuia cooTHeceHHsI TeM/pa31e/ioB
Y4eOHOM TMCUMILTHHBI/MOAYJISI M (POPMHUPYEMBbIX KOMIIETEHIM i

Tewmpl, Kor-5o Kon xomnerenmyun o0111ee KOJIMYECTBO
pazzensl 4ACOB OIIK-1 KOMIICTCHITUH
IUCHMITIAHEI

Tema 1. Benenue 5 + 1

Tema 2. 17 1
Huddepenunansaelie +
ypaBHEHUSI IEPBOTO
nopsiika

Tema 3. 17 + 1
HuddepenumansHaeie
YpaBHEHUS BBICIIIUX
MOPSIIKOB

Tema 4. Cuctemsl 16 + 1
g depeHInaTbHBIX
ypaBHEHUI

Tema 5 DnemeHTHI 6 + 1
Ka4eCTBEHHOM
TEOpHH

g hepeHInanbHBIX
YpaBHEHUI

Tema 6. 6 + 1
ITepBonauanbHbIe
cBeJeHus 00
YpaBHEHUSIX B
YaCTHBIX
MIPOU3BOJIHBIX
MIEPBOTrO MOPSIIKA
Tema 7. Kpaesle 5 + 1
3aJ1a4n
HToro 72

5. METOAUYECKHUE YKA3ZAHUA 11O ITPEITIOJABAHUIO
N OCBOEHMIO JUCIUIIVIMHBI (MO Y JIS)

5.1. Yka3anus 1Jis1 ipenogaBaresieil 10 OpraHu3anvy U NPOBEeICHUIO YYeOHBbIX 3aHATHH
Mo JUCUHMIJINHE (MOAYJII0).
MeToau4yeckHe yKa3aHHUs 10 NPOBEACHHUIO JIEKIIHOHHbBIX 3aHATHI



Jlekust MO MaTeMAaTU4YEeCKUM JUCHMIUIMHAM — OJWH W3 METONOB OOy4YeHHs, OJHA W3
OCHOBHBIX CHCTeMOOOpa3yromux (GopM opraHusanuu ydeOHOTO mpoliecca B By3e. JlekmuonHoe
3aHATHE MPEJCTABISET COOOW CHCTEMAaTHYecKoe, MOCIeI0BaTeIbHOE, MOHOJIOTUYECKOE HM3JI0KEHHE
[pernojaBaTesieM-JIGKTOPOM Yy4eOHOTro Marepuayia TeOPEeTHMYECKOr0 M MPAKTHUYECKOro XapakTepa.
Takoe 3aHsATHE TpencTaBisieT cOOOM AJIEMEHT TEXHOJOTMM NPEACTaBICHUS Y4eOHOro Marepuana
MyTeM JIOTHYECKH CTPOHHOTO, CUCTEMaTHUECKH [TOCIIEIOBATEILHOTO U SICHOTO U3JI0KECHHUS.

Llenp neKuMM — OpraHU3aIUs IeJIeHAPABICHHOMN M03HABATEIBLHON JEATEIbHOCTH CTYICHTOB
[0 OBJAJCHUI0O MPOrPaMMHBIM MaTepHalioM Y4eOHON AuCUMIUIMHBL. UYUTeHue Kypca JeKuui
[IO3BOJISIET JaTh CBA3aHHOE, IIOCJIEN0BATEIbHOE MW3JI0KEHHE MaTepuaga B COOTBETCTBUU C
HOBEHIIMMU JAaHHBIMU HAyKH, COOOILIUTH CIyIIATeIsIM OCHOBHOE COJEpXaHHE IpeAMeTa B
[IEJIOCTHOM, CUCTEMAaTU3UPOBAHHOM Bue. B psze ciaydaeB JeKIus BBIIONHSACT (YHKIHUIO OCHOBHOTO
UCTOYHUKA UH(OpPMALIUU.

3amaun JCKIUU 3aKITI0YA0TCs B o0ecrieueHn (POPMUPOBAHUS CUCTEMBI 3HAHUH M0 Y4eOHOM
TUCHUIUIMHE, B YMEHUM apryMEHTHpPOBAHO W3JaraThb HAy4yHbIH Marepuan, B (HOpPMUPOBAHUU
poheCCHOHATTLHOTO KPYro3opa W OOIIeH KyJIbTypbl, B ONTUMH3AIMU APYTHX (OpPM OpraHU3aIlNH
y4eOHOro Ipoiecca.

Opranu3anoOHHO-METOIUYECKO 0a30i MPOBEIACHUS JIEKUIMOHHBIX 3aHATHUH  SBISETCA
pabounii y4eOHBII IUTAH HaMpaBiICHHUS WM CHEHUATbHOCTH. llpM MOATOTOBKE JIEKIIMOHHOTO
MaTepuaia IpernoaaBareib 00s13aH PYKOBOACTBOBATHCS YU€OHBIMU MPOTpaMMaMH MO JUCIUILIHHAM
Kadenapel, TeMaTMKa W COAEp)KaHUE JIEKIIMOHHBIX 3aHATUH KOTOPBIX NpEACTaBiIeHAa B y4eOHO-
METOJIMYECKUX KOMILJIEKCaX. XapaKTEePUCTUKA OTAEIbHBIX TEM UCIUIUIMHBI, KOTOPbIE BBIHOCITCS Ha
CaMOCTOSITENIbHYIO PadOTy, HEOCTATOUYHO PACKPBHIBAIOTCS B y4eOHUKAX M y4EOHBIX MOCOOMSIX JHOO
MIPEJICTABJISAIOT TPYIAHOCTH ISl OCBOCHHUS CTYIACHTaMH (TPeOyIOTCS JOMOIHUTEIbHBIE KOMMEHTApUH,
COBETHI, YKa3aHUs TI0 UX U3YYCHHIO).

[Tpu yTeHuH JEeKUUIl MpenojgaBaTelib UMEET MPABO CAMOCTOATEIHHO BHIOMpaTh (GOpMBI U
METOABI M3JI0KEHUSI MaTrepuaia, KOTopble OyayT crmocoOCTBOBATh Ka4eCTBEHHOMY €r0 YCBOCHHIO.
[Ipu sTOM mpemnojaBaTellb B YCTAHOBICHHOM MOPSAKE MOXKET UCIOJB30BaTh TEXHUYECKUE CPEACTBA
o0y4eHHUs, UMeroIuecs Ha Kadeape U B YHUBEpCUTETE.

Jlexuus Kak 3J€MEHT 00pa30BaTENbHOIO IMpoLiecca JI0JDKHA BKIIOYATh CIEAYIOLIUE 3Tallbl:
(GOpMYIMPOBKY TeMBbl JIEKIMM, YKa3aHHE OCHOBHBIX H3y4aeMbIX pa3lejoB WM BOIPOCOB U
MpearoiaraeMpIX 3aTpaT BPEMEHHM Ha WX H3JIOKCHHE, W3JIOKEHWE BBOJIHOW YACTH, W3JI0KECHUE
OCHOBHOH 4acTH JIEKIIUH, KPaTKUE BBIBOJIbI IO KKJIOMY M3 BOIIPOCOB, 3aKIIOUYEHUE, PEKOMEH/IAIIUH
JUTEPATYPHBIX HCTOYHUKOB TI0 U3JIaraeMbIM BOIIPOCAM.

MeToauyeckue yKa3aHus MO NPOBEAEHUI0 NMPAKTHYECKUX 3aHATHI

[lenpro MpPaKTUYECKUX 3aHATUN SBISETCS (POPMHUPOBAHUE Yy CTYACHTOB YMEHUN M HABBIKOB
INPUMCHATE MATCpUual JICKOUHU 1[pHU PEIICHHU MATCMATUUYCCKUX 3ajJiad, IIOBBIIICHHC 3HaHUHI
CTYJIEHTOB, COBEPIIEHCTBOBAHNE HABBIKOB U3JI0KEHUSI CBOMX MBICIEH YCTHO U MHCbMEHHO, HABBIKOB
paboTel C MaTeMaTU4YeCKOM JHUTepaTypold, yYMEHMsI OCYUIECTBIIATh IOWUCK pEIIeHUs 3aJaud u
AQHAJIM3UPOBATh MOJIYYCHHBIE PE3YJIbTATHI.

HpaKTI/I'-IeCKI/Ie 3aHATUA TMTPOBOAATCA C HCIIOJB30BAHUEM TPAJUIHUOHHBIX WU WHTCPAKTHBHBIX
¢dbopM 00ydeHHsI, TaKMX KaK MapHas U KOMaHAHas paboTa, TPYMIOBLIE 0OCYXICHHS, TEMAaTUIECKHE
JUCKYCCHUH, aHAJIN3 KOHKPETHBIX CUTYaIUil (Keiic MeTo/1), KOJUIOKBUYMbI, TECTHPOBAHHUE.

[IpaBunbHO OpraHM30BAaHHBIE TMPAKTHUYECKUE 3aHIATHS OPUEHTUPOBAHbI Ha pEIICHUE
CIIEYIOIIMX 3aau:

— o0oOIeHne, cucTeMaTu3alus, yriyoleHrue, 3aKperjieHue MOMyYeHHBIX Ha JIEKIUSX U B
MPOIIECCE CaAMOCTOSITEIFHOM pabOThl TEOPETUUECKUX 3HAHHMM 10 auctuiunae «{uddepeHnuansabe
YpaBHEHUS;

- CbOpMI/IpOBaHI/Ie MPAKTUYCCKUX YMeHI/Iﬁ U HABBIKOB PCHICHUA MAaTCMATUYCCKUX 3aaad,
COOTBETCTBYIOIIMX KOMIIETECHIIUII;

- BI)Ipa6OTKa opru pPEIICHHUMN ITIOCTABJIICHHBIX 3ada4 TaKHUX HpO(i)eCCI/IOHa.]'H)HO 3HAYUMBbIX
KauecTB, KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsi MHULIMATHBA.


http://www.pandia.ru/text/category/obrazovatelmznaya_deyatelmznostmz/
http://www.pandia.ru/text/category/uchebnie_distciplini/
http://www.pandia.ru/text/category/uchebnie_programmi/

CoctaB M coaepXaHHWE MPAKTUUYECKUX 3aHATHI HANpaBlieHbl HAa pealM3aluio TpeOOBaHMMA
I'ocynapcTBeHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB. llepedeHp TeM NpPaKTHYECKUX 3aHATHH 110
mucuuruiae  «JuddepeHnnansapie  ypaBHEHUs» ompeaensercs paboueil ydeOHOW mporpammoit
IMCUUIUIMHEL [IaH mpakTHYecKuX 3aHATHH JOJDKEH OTBeYaTh OOIIUM HAESM M HalpaBJICHHOCTH
JIEKIIMOHHOTO Kypca, U COOTHECEH C HUM B I1OCIIEI0BATEILHOCTH TEM.

CTpyKTypa NpakTHYECKOTO 3aHATHS JOJDKHA COCTOSTH W3 CIEAYIOIIMX KOMIIOHEHTOB!
BCTYIUICHHUE T€/1arora; OTBETHI Ha BOIIPOCH! CTYJAEHTOB 10 HESICHOMY INPEALIECTBYIOIEMY ydeOHOMY
MaTepuay; NpakTHUecKast YacTh KaK IUIAHOBAs; 3aKJIIOYUTEIILHOE CIIOBO TIearora.

3ananus U1 NPAaKTUYECKUX 3aHATUI MOTYT OBITh pa3HBIX BUJIOB!

1) 3amaHMsg Ha WILIIOCTPAIMIO TEOPETHYECKOTO MaTepHaia, MMEIOLINE BOCHPOU3BOASIINN
xapakTtep. OHU BBIABISIOT KaU€CTBO IOHUMAHUSA CTYACHTAMH TEOPHH;

2) THUNOBBIC 3a/1aud, OOpa3lbl pEUICHHs KOTOPBIX OBLIM IMOKa3aHbI IIperojaBaTeieM Ha
nexiun. s caMOCTOsTEIbHOTO BBHIMOJIHEHUS TaKUX 3alaHuil TpeOyeTcs, YTOObl CTYACHT OBIAJEI
MOKa3aHHBIMH METOJIAaMH PEIICHMUS;

3) 3amaHms, comepkampe dJIeMeHThl TBopuecTBa. OIHM W3 HUX TPeOYIOT OT CTyHICHTa
npeoOpa3oBaHUi, PEKOHCTPYKIMHA, 0000meHni. g uX BBINOJHEHHS HEOOXOIUMO MPUBIEKATH
paHee TpUOOPETEHHBI OIBIT, YCTAHABIMBATH BHYTPUIPEAMETHBIE M MEKIPEAMETHBIC CBS3H.
Bemmonnenue apyrux TpeOyeT IOMOJHHUTENBHBIX 3HAHHWM, KOTOpPBIE CTYIEHT JIOJDKEH MPHOOPECTH
CaMOCTOSATENIFHO. TpPeTbH NPEAIoararoT HaJM4Yhe y CTYAEHTa HEKOTOPBIX HCCIIEI0BATENbCKUX
YMEHU;

4) VnpuBunyanbHbIC 3aJaHus, Ha Pa3IMYHBIA CPOK, OMPEICsIeMbli IpernojaBareiieM, C
MOCTIETYIOIIUM TIPEICTABICHUEM UX JUIS IPOBEPKU U OTYETOM B YKAa3aHHBIH CPOK.

Ha mpakTHuecKux 3aHATHSAX CTYJCHTHI OBJAJACBAIOT OCHOBHBIMH METOAAMHU W IIPHEMaMu
CaMOCTOSATENIPHOTO peHIeHus 3agad. Eciu CTyAEeHT He MOXET CaMOCTOSATEIbHO pa3o0parbCcsi B
PELICHUN TOW WJIM MHOW 33/1a4M IMPENOJaBaTeNl0 PEKOMEHIyeTCs IaTh KOHCYIbTAIHIO, TOSCHUTH
elle pa3 METOJ PEUICHHS U Jajnee CTUMYIUpPOBaTh paboTy CTyAEHTa IyTEM CHUCTEMbI HaBOSIIMX
BOIIPOCOB TIPH PEIICHUH aHAJIOTHYHBIX 33/1a4.

[lpakTuyeckne 3aHATHS JODKHBI TaK OBITh OPraHU30BAaHBI, YTOOBI CTYACHTHI OIIYIIAIA
HapacTaHWE CJIO)KHOCTH BBINIOJIHEHUS 3aJaHUM, HCHBITHIBAIM Obl MOJOXHUTEIbHBIE SMOIMHU OT
NepeXKUBaHUsI COOCTBEHHOTO yCIieXa B yYCHHH.

B 3aximounTenbHON 4YacTM MpenojaBaTellb JOKEH IOJBECTH HWTOTM 3aHATUS, OTMETUB
MOJIOKUTETBHBIE WM OTPHUIIATEIbHBIE CTOPOHBI, BBIIATh JIOMAlIHEE 3aJaHWEe W OPHUEHTHPOBATH
CTY/IGHTOB Ha CJIe/lyolllee MPaKTUUYECKOe 3aHATHE.

[lpy TOATOTOBKE K TPAKTUYECKUM 3aHITUAM PEKOMEHIYETCsl HCIOJIb30BaTh y4eOHO-
METOANYECKOE 00ecledeHre, yKa3aHHOe B ITHKTE §.

5.2. Yka3aHus 1Jis1 00y4arommXxcs M0 OCBOCHUIO M CUMILTHHBI (MOIYJIIO)

[Tpuctynas k wu3ydeHHIO y4yeOHOW JUCHMIUIMHBL «JluddepeHunanbable  ypaBHEHUS»,
CTYIEHTY HEOOXOAUMO 03HAKOMUTHCS ¢ Y4eOHOM mporpaMmoii, yaeOHOM, HayYHOIH U METOIUYECKON
JTUTEpaTypoi, MMEIOIIEHCs] B OMONMOTEKe y4eOHOTO 3aBENEHUs, BCTPETUTHCA C MPOdeccopCKo-
MpernoaBaTeIbCKUM COCTaBOM, TMONYYUTh B OHOIMOTEKE PEKOMEHIOBAaHHBIC yUEOHHKH, y4eOHO-
METOANYCCKHUC mocoous C METOANYCCKUM MaTepHrajiomMm, 3aBE€CTHU HOBYIO TETpaab JJISL
KOHCIIEKTUPOBAHUS JICKIIUI 1 BBHITIOTHEHUS MPAKTUYECKUX 3a/1aHUH.

B X0O€ JICKOUOHHBIX 3aHATHU CTYACHTaM PCEKOMEHAYETCA BECTHU KOHCIICKTUPOBAHUC
yuebHoro matepuana. JKenaTelbHO OCTaBUTh B pa0OUYMX KOHCHEKTaX TMOJs, HAa KOTOPHIX MOXKHO
JienaTh TOMETKH W3 PEKOMEHIOBAaHHOW JIMTEpATyphl, JOINOJHSIONIAE MaTepuanl IpOCIyIIaHHON
JIEKIIMH, & TaKKe MOAYEPKUBAIOIINE 0COOYIO BAKHOCTh TEX WJIM MHBIX TEOPETHUYECKHUX TMOJIOKEHHM.
3a/1aBaTh MPETOIaBATEIII0 YTOUYHSIOIINE BOITPOCHI C IEIBI0 YACHEHUS TCOPETHICCKHUX MOJIOKEeHUN. B
XO0JIe TOATOTOBKH K MPAKTHUYECKUM 3aHSATUSM H3YUUTh OCHOBHYIO JIUTEPATYpPY, O3HAKOMHUTHCS C
HOHOHHHT@HBHOﬁ HHTepaTypOﬁ, HOBBIMU HY6HI/IK3HI/IHMI/I B INCPUOJUYCCKHUX U3TAHUAX. HpI/I 3TOM



y4ecTb PEKOMEHIALMU TpernojaBaTens U TpeboBaHus yueOHOW mporpammsbl. [lopaGaTeiBaTh CBOM
KOHCIIEKT JIEKLIMH, JI€Jasi B HEM COOTBETCTBYIOLIME 3alUCU W3 JIUTEPATYpPbl, PEKOMEHIOBAaHHOMN
MpernoaBaTesieM U MPeAyCMOTPEHHONU YUeOHON TPOrpaMMOi.

IIpy DoAroTOoBKE K MNPAKTUUYECKUM 3aHATUSAM JIEKIIMOHHBIM MaTepuall KaXKIoro pasjiena
JOJDKEH MPOYMTHIBATHCS CTYIEHTaMHU MHOTOKpaTHO. HeoOXonmmMo 3allOMHUTH OCHOBHBIC MOHATHS,
TEOpPEMBbI JIEKIIMM W HU3YyYUTh METOJbl PELICHUS THUIOBBIX 3a/Jad, 3TO JOJKHO CTaTh OCHOBHBIM
OPHEHTUPOM BO BCEX MOCIEAYIOUINX BUAAX PabOThI C JIEKIUIMU U YI€OHBIM MaTEPUAIIOM.

[Ipy moOAroTOBKE K KOHTPOJIBHOM paboTe W 3a4yeTy CTyAeHTaMm CclieyeT MOBTOPSITh
MIPOMICHHBI MaTepHall B CTPOrOM COOTBETCTBHUM C Y4eOHOH MpOrpaMMOM, IMPUMEPHBIM IIEpEUYHEM
y4eOHBIX BOIPOCOB, BBIHOCALIMXCA HAa KOHTPOJIbHYIO paboTy, 3a4eT U COJEepKalluxcs B JaHHOU
nporpaMMe. Mcnosib30BaTh KOHCIEKT JIEKIMH U JINTEPATYypPy, PEKOMEHIOBAHHYIO MPENO0IaBaTEIIEM.
OO6patuTth 0co00€ BHUMaHWE HA TEMbl YY€OHBIX 3aHSTHUN, MPOIMYIIEHHBIX CTYJECHTOM IO Pa3HbIM
npuarHaM. [lpu HEoOXOIMMOCTH OOpPaTUTHCS 332 KOHCYJIbTAIUEH M METOIUYECKOW MOMOIIBI0 K
MIPENOAABATEINO.

[ToMuMo JeKIHM W TPAKTUYECKUX 3aHATHH 1o aucuumuinHe «Jlnddepennmansaee
ypaBHEHHU» YYEOHBIM IJIAHOM IPEIyCMOTPEHA U CaMOCTOATEIbHas paboTa CTyAeHTa MO0 U3YYECHUIO
JAHHOW JUCLMILIIUHBIL.

CamocTtosaTenbHas paboTa — 3TO IaHupyemas paboTa CTyJEHTOB, BBIIIOTHsAEMAs 0 3aJaHHUI0
U MPU METOJMYECKOM PYKOBOJICTBE MpeErnojaBaTens, HO 0e3 ero HEemocpelCTBEHHOTO Y4acTusl.
CamocrosTenbHass paboTa BBIIOJMHSAET psAA (PyHKUMH, cpeAd KOTOPBIX HEOOXOAMMO OTMETUTH
clenyrolue:

— pa3BuBaoIas (IOBBILIEHUE KYJIbTYPbl YMCTBEHHOI'O TpyJAa, NPHOOIIEHHE K TBOPUYECKUM
BUJIaM JIeATEIbHOCTH, O0OTalleHne HHTEIJIEKTyalbHbIX CIOCOOHOCTEH CTYIEHTOB);

— OpHEHTHpYIOIIAs W CTUMYJIHpYIomas (mporeccy oOydeHHsl TpUIAaeTcsi YCKOpPEHHEe u
MOTHUBAIIHS ),

— BocrnurTarenbHas  (POPMHPYIOTCS ¥ Pa3BHBAIOTCA MPO(ECCHOHAIBHBIE KadecTBa
CIEIUaInCTa);

— HCCheaoBaTeNbcKas (HOBBIM YpOBEHBb TPO(PECCHOHATEHO-TBOPUECKOTO MBIIIIICHUS);

— uH(popmanroHHO-00y4aromas (yuyeOHas [eATeNbHOCTh CTYACHTOB Ha ayJUTOPHBIX
3aHSATHSAX ).
3aagyamMu cCaMOCTOSATENBHON PabOTHI CTYACHTOB SBISIOTCS:

— CHCTEMaTH3alMsl U 3aKpEIUIEHUE MOJYyYEHHBIX TEOPETUUYECKMX 3HAHUN U MPAKTHUUECKUX YMEHUI
CTYICHTOB;

— yriyOJieHHe U paclIMpeHue TEOPETUYECKUX 3HAHUI;

— (hopMHpoBaHHE YMEHHS HCIOIB30BaTh CIIPABOUHYIO IUTEPATYPY;

— pa3BUTHE NO3HABATEJIbHBIX CIOCOOHOCTEH M aKTMBHOCTU CTYAEHTOB: TBOPYECKON WHMIIMATUBBI,
CaMOCTOSITEJIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

—(opmMHupoBaHHE  CaMOCTOSATENBHOCTH  MBIIIJICHUS,  CHOCOOHOCTEM K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO U CAMOPEaIN3alluu;

— pa3BHUTHE UCCIEI0BATEIbCKUX YMEHHIA.

B yueOHoM mporiecce BBICIIEro y4eOHOIO 3aBe/leHHs BBIIEIAIOT JBa BUAAa CAMOCTOSTEbHON
paboThI: ayIUTOpHAs: U BHEAYUTOPHAsL.

AynuTopHas caMOoCTOsITeNIbHAs paboTa Mo AUCHIUIUTHHE BBHITIONHSACTCS Ha YUEOHBIX 3aHSATHUSIX
I0J1 HEMOCPEACTBEHHBIM PYKOBOJICTBOM IPENOJABATENS U MO €r0 3a/[aHUSM.

BueayautopHass camocTosiTelibHas pa0oTa  BBIMONHSETCS CTYISHTOM 1O  3aJaHUI0
npernojaBaTesis, Ho 6e3 ero HemocpPeICTBEHHOTO Y4acTusl.

BreayautopHast camocTosATeIbHas paboTa MOXKET BKIIOUYaTh Takue (OpMBI pabOThI, Kak:
WHIUBUAYaAJIbHbBIE 3aHATHA (JOMAILIHUE 3aHATHUS); U3YUEHHE IPOrPaMMHOTO MaTepuaia JUCIUIIIMHbI
(pabota ¢ y4eOHMKOM U KOHCIIEKTOM JIEKI[MH), H3y4Ye€HUE PEKOMEHIYEeMbIX JIUTEePaTyPHBIX
HMCTOYHUKOB; KOHCIIEKTHUPOBAaHME MCTOYHHUKOB; paboTa C D3JIEKTPOHHBIMH 00pa3oBaTelbHBIMU
pecypcamu U pecypcamu Internet; BBIIOJIHEHHE TUIIOBBIX PACUETOB; IMMOATOTOBKA IMPE3EHTALIMIA;
OTBETHI Ha KOHTPOJIbHBIE BONPOCHI; paboTa ¢ KOMIBIOTEPHBIMH IpOrpaMmamMu (MaTeMaTHUYeCKUMHU



MakeTaMHu); MOATOTOBKA K 3a4eTy; TPYIIOBas CaMOCTOsATeNbHas padoTa CTYIEHTOB;

KOHCYJIbTAIUM JJIs1 Pa3bSICHEHUM 110 BOMPOCAM U3y4aeMOM JUCHMUIUINHBI.

Conepxanue  CaMOCTOSITENIBHOW — paboTHI

CTYACHTOB o

«duddepennuanpupie ypaBHEHUS» IPEICTABICHO B Ta0IHIIE 4.

MIOJIy4CHUE

HU3YUCHUTIO JUCHUITIINHBI

Taoauna 4. Cogep:xanue caMOCTOSATEJIbHOH Pa0d0ThI 00y4al0IIUXCS

BOHpOCBI, BBIHOCHUMBIC Ha CAMOCTOATEIIBHOC N3YUYCHUE IEI(;J;:;O q)OprI pa6OTLI
Tema 1. Brenenue 2 CamocrosiTenbHas
Ouznyeckue 3a7ayd, NOpuBoAsmMe K AuddepeHnnanbHbIM BHEayIUTOpHAs
ypaBHEHHSIM pabota: u3yueHue

COOTBETCTBYIOIIUX

Tema 2. luddepeHimanbHble ypaBHEHUS IEPBOTO MOPSIIKA 2 pazzenoB
VYpaBuenus Jlarpanxa u Kinepo PEKOMEHIYEMBIX
Tema 3. luddepeHnmanbabie ypaBHEHHS BBICIIHX TOPSIKOB 2 HCTOYHHUKOB;
®opmyna Octporpanckoro-JInyBusis pelieHue
Tema 4. Cuctemsl quddepeHraIbHbpIX ypaBHeHUN 4 MIPaKTUYECKUX
®a30B0€ MPOCTPAHCTBO U TPAECKTOPUU 3a/1a4

Tema 5. DneMeHTHI KauyeCTBEHHOW TeopuH Iu(epeHIHaTbHBIX | 3
yYpaBHEHUU

[Tonstne mpenenbHOro nukia. ['pyOble W HerpyOble MpenenbHbIe
IIUKJIbI

Tema 6. IlepBoHauanbHble CBEACHUS 00 YPABHEHUSIX B YACTHBIX 3
IPOM3BOJIHBIX NIEPBOT0O MOPSIKA

JluHeliHble HEOJHOPOJHBIE YPaBHEHMS B YACTHBIX MPOU3BOIHBIX
NIEPBOIO MOPsIKA

Tewma 7. KpaeBbie 3amaun 2
IToctpoenue ¢pyuknuu I'puna

5.3. Buasl 1 ¢popMBI NHCBMEHHBIX PadOT, NMPEAYCMOTPEHHBIX NPH OCBOCHHH JMCHMILIMHBI,
BBINOJIHSIEMbIe 00y4al0IMMHCH CAMOCTOSATEIbHO.

B npomecce wu3ydeHus paucuuminHbl «/{uddepeHnuanbHple  ypaBHEHUS» MPEAYCMOTPEHBI
cleyromure Bubl U GOpMbl MUCbMEHHBIX Pa0OT Il CAMOCTOSITEIBHOTO BBITIOJTHEHHUSL:

1) ayauropHast KOHTpOJIbHAs paboTa;
2) noManrHee 3a/laHue, Kak TEOPETHYECKOro, TaK ¥ MPAKTUYECKOT0 XapakTepa.
KoHTposnbHbIe paboThI BHITOTHSAIOTCS CTYJEHTOM B ayIUTOPHH.

6. OBPASOBATEJIBHBIE U HTH®POPMALIMOHHBIE TEXHOJIOI'MHU

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBerctBuM ¢ TpeboBanusimu G@I'OC BO mno HampaBieHHIO MOJITOTOBKHM 0akaIaBpOB B
paMKax M3ydeHus: AMcUUIUInHbL «/{nddepeHnnanbabpie ypaBHEHH» MPETyCMOTPEHO UCIIOIb30BAHUE
B yueOHOM MpOLIEeCCe CAEAYIOIUX aKTUBHBIX U UHTEPAKTUBHBIX ()OPM MPOBEACHUS 3aHITHIA:

Tabamna 5 — OOpa3oBaTejbHBbIC TEXHOJIOTHHM, HMCIOJb3yeMble NPH peaqu3aluu y4eOHbIX
3aHATHI

Pazgen, Tema
JTUCIUIUIAHBI (MOJTYJIS)

®dopma y4eOHOro 3aHATHUS
[IpakTrueckoe
3aHATHE, CEMUHAP

Jlexuus JlaboparopHas

pabora
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Tema 1. Beenenue AKTUBHAA NeKIus OpoHTaTBHBIN He
Ompoc IPETYCMOTPEHO
Tewma 2. luddhepernmansabie AKTUBHAs JIEKIIHS Komannnas He
ypaBHEHUS ITEPBOTO MOPSIKa paborta IPETYCMOTPEHO
Tema 3. luddepennmansasie Jlexuus- Komannnas He
YpaBHEHUS BBICHIUX IMOPSIKOB MIPE3CHTAIHS paborta IPETYCMOTPEHO
Tema 4. CucreMsl AKTHBHas JIEKIUS Bremonnenue He
mudepeHIaTbHBIX YPaBHCHUM KOMaHIHBIX MIPETYCMOTPEHO
3aJlaHui
Tema 5. DieMeHTEI KaUeCTBEHHON | AKTHUBHAS JICKIUA Brinonnenue He
TEOPUH nudhepeHIaTbHBIX MPAKTUYECKUX PETYCMOTPEHO
YpaBHEHUI 3aJaHun
Tema 6. [lepBoHauanbHbIE Jlexuus- Beinonuenue He
CBeICHUsI 00 YpaBHEHUSIX B MPE3CHTAIHS MPAKTUYECKUX PEeyCMOTPEHO
YaCTHBIX MTPOU3BOAHBIX TIEPBOTO 3aJJaHui
nopsiaKa
Tema 7. KpaeBnbie 3a1auun AKTHBHASA JIEKIUA Brinonnenune He
MPAKTUYECKUX IPETYCMOTPEHO
3aJaHuN
6.2. UndopmanmonHble TEXHOJOTHHI
B mpouecce H3ydeHus AUCHUIUMHBL  «JluddepeHnnanbable  ypaBHEHHUS» PEKOMEH]yeTCs

WCIOJIB30BATh MPU BBHIMOJHEHUH Y4eOHOH M BHEY4eOHOW paboThl cienyromue MHPOPMALUOHHBIC
TEXHOJIOTUU:

— HCHOJb30BAaHUE BO3MOXHOCTEH HMHTEpHETa B y4yeOHOM mpolecce (MCIOIb30BaHUE caiiTa
npenojaBaTens (pacchbUlka 3aJaHMi, IMPEIOCTAaBICHUE BBIMOJHEHHBIX pabOT, OTBETHI Ha
BOIPOCHI, 03HAKOMJIEHHE 00YYaIOLUXCsl C OLIEHKaMH U T. 11.));

— HCHOJb30BAaHUE AJIEKTPOHHBIX YYEOHUKOB U PA3IUYHBIX CAMTOB (HampuMep, 3JEKTPOHHBIX
O61OIMOTEK, XKYPHAJIOB U T. J1.) KAK HCTOYHUKOB UH(POpMAIUH;

— HCHOJb30BAaHUE BO3MOKHOCTEN IEKTPOHHOM MOYTHI IPENIOAABATES,;

— HCIIOJB30BaHME CPEJICTB MpPEACTaBICHUS ydeOHOW HMHGOpMaIMM (SJIEKTPOHHBIX Y4EOHBIX
nocoOuii W MPaKTUKYMOB, NPUMEHEHHE HOBBIX TEXHOJIOTHH Ml MPOBEAECHUS OUYHBIX
(TpaAMIIMOHHBIX) JIEKIUH U CEMUHAPOB C UCIIOJB30BaHUEM MPE3EHTALUN U T. 11.);

— HCIIONB30BaHME MHTETPUPOBAHHBIX OOPA30BaTENIBHBIX Cpel, TJe TJIaBHON COCTaBISIOIIEH
SBJIAIOTCSL HE TOJIBKO IPUMEHSEMBIE TEXHOJIOTMH, HO U COAEpXKaTelibHas YacTh, T. €.
nH(OPMAaLIMOHHBIE PECypchl (IOCTYN K MHPOBBIM HH(OpPMAIlMOHHBIM pecypcam, Ha 0aze
KOTOPBIX CTPOMUTCS y4eOHBIN Tpo1iecc);

— WCIONBb30BaHHWE BUPTYyaldbHOW oOywaromeidt cpensl (LMS  Moodle «OnexTtponHoe
o0pa3oBaHue») WIH HHBIX HHHOPMAITMOHHBIX CHCTEM, CEPBUCOB U MECCEHKEPOB|

6.3. IIporpammHoe o0ecneyeHHe, COBpeMeHHbIe TPodeccHOHATbHBIE 0a3bl JAHHBIX
" HH(GOPMAINIMOHHBIE CTIPABOYHbIE CHCTEMbI

6.3.1. [IporpammHoe o0ecnieueHune

| HanmeHnoBaHue | Hasnauenue
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MIPOrPaMMHOTO
obecnieueHus

Adobe Reader | [IporpamMma jyist IpocMOTpa 3JIEKTPOHHBIX JOKYMEHTOB

[Tnardopma | BupryanbHas oOyuaromas cpena
JUCTAaHIIMOHHOTO
obyuenust LMS
Moodle
Microsoft | Oneparmonnas cucrema
Windows 10
Professional
7-zip | ApxuBarop

Google Chrome | Bpaysep
Kaspersky | CpencTBo aHTHBHPYCHOM 3aI[MThI
Endpoint Security

6.3.2. COBpeMeHHbIe npmbeccuona.ﬂbm,le 0a3bl AAHHbIX, I/IH(l)OpMaIII/IOHHI)Ie ClIpaBOYHbIC
CHUCTEMBbI

1. Dnekrponnslii kaTanor Hayunoit 6ubnuoreku AI'Y na 6aze MARK SQL HITO «Uudopm-
cuctem»: https:/library.asu.edu.ru/catalog/
2. DnextponHbli Katanor «Hayunsie sxypuansr AI'Y»: http://journal.asu.edu.ru/

7. ®OHJ] OHEHOYHBIX CPEACTB JJI5s1 TEKYHIEI'O KOHTPOJISI A
INPOMEXYTOYHOU ATTECTALIUU

7.1. lacnopT (poHIA OLIEHOYHBIX CPEICTB.

[Ipu mpoBeneHUH TEKYIIEro KOHTPOJSI U MPOMEXKYTOYHOM aTTECTAllUd MO TUCIUIUIMHE (MOIYIIO)
«duddepennuanpapie  ypaBHEHUsS»  MpoBepseTcs  CHOPMUPOBAHHOCTh Yy  OOYyYarOIIUXCS
KOMITETEHIINH, YKa3aHHBIX B pa3jiesie 3 HACTOAIIEH MporpaMMbl. ITamHOCTh (POPMHUPOBAHUS JAHHBIX
KOMIIETEHIIMM B Ipolecce  OCBOEHUS  00pa3oBaTENbHOM  MPOrpaMMbl  OIpenessieTcs
MOCNIe0BAaTEIbHBIM OCBOCHHUEM MUCIHIUINH (MOAYJEH) U MPOXOXKIACHUEM IMPAaKTHK, a B IpOIEcce
OCBOCHHS JUCHHUIUIUHBI (MOIYJsI) — TIOCJIENOBATEIBHBIM OCTH)KCHHEM pPE3YJIhTaTOB OCBOCHUS
COJIEP>KaTENIbHO CBSI3aHHBIX MEXIY COO0M pa3ienoB, TEM.

Tabauna 6. CooTBeTcTBHE H3y4aeMbIX pa3/e/ioB,
pe3yJIbTaTOB 00yUeHHs] M OLIECHOYHBIX CPEJACTB

No Kontponupyemsliit pa3aen, rema Kon konTponupyemoit HaumenoBanue

/1 JUCIUTUINHBI (MOTYIIN) KOMMETEHIINH (KOMIIETEHIIHI) OLICHOYHOI'O CPEJICTBA
Bsenenue

1 OIlIK -1 K/p 1,5, 3auer
Juddepenunanbable ypaBHEHUS

2 OIlIK-1 K/p 1,5, 3auer
TMEPBOro nmopiaaKa

u CpCHIIMAJIBHBIC ABHCHUA

3 Audpdepen yp OIIK -1 K/p 2,5, 3auer
BBICHIUX IMOPAJIKOB
CucreMbl 11 €pCHIIMAJIbHBIX

4 Anddepenn OIIK -1 K/p 3.5, 3auer

yYpaBHEHUNU
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5 | DneMeHTBl KaYeCTBEHHON TEOPUU OIIK-1 K/p 3,5, 3auer
nudepeHIaIbHBIX YPaBHEHUN
6 | IlepBoHavyanbHbIE CBEACHHS 00 OIIK -1 K/p 4,5, 3auer

YPaBHEHHSIX B YaCTHBIX
MPOM3BOJIHBIX TIEPBOTO MOPSIKA
7 | KpaeBbie 3anaun OIIK -1 K/p 4,5, 3auer

7.2. Onucanme mnokasarejeil u KPUTEPUEB OUCHUBAHUA KOMHeTeHHHﬁ, OIIMCAHuEC IIKaJ
OICHUBaAHUA

Ta6auna 7
IToka3aTeu olleHUBAHUSA Pe3yJbTATOB 00y4eHHUsS B BU/Ie 3HAHUM
[Ixana Kpurepuu onieHuBanus
OLICHUBAHUs
JEMOHCTPUpPYET TIIyOOKOe 3HaHWE TEOPETHYECKOro Marepuaia, YyMEHHe
5 000CHOBAHHO M3JIaraTh CBOU MBICIIU 110 00CYKJa€MbIM BOIIPOCAM, CIIOCOOHOCTH
«OTJIMYHO» | MOJIHO, MPAaBUJIBHO M apryMEHTHPOBAHHO OTBEYaThb Ha BOINPOCHI, MPUBOAUTH
pUMEPHI
4 JIEMOHCTPUPYET 3HAHHME TEOPETHUYECKOI'0 MaTrepuana, €ro IoclefoBaTelbHOe
U3JI0)KEHUE, CIIOCOOHOCTh NPUBOAUTH IPHUMEPHI, JONYCKACT €JUHUYHBIE
«XOPOIIO»

OIIMOKH, HCTIpaBJIsieMble TOCTIE 3aMeYaHus pernogaBaTens
3 JEeMOHCTPUPYET  HEMOJHOe,  (parMeHTapHOE  3HAHUE  TEOPETUYECKOTO
MaTepuana, TpeOyrolee HaBOIANIMX BOIPOCOB MPENoAaBarens, IOMyCKaeT
CYLIECTBEHHbIE OIIMOKM B €ro W3JI0)KEHUHU, 3aTPyIHSETCS B IPUBEICHUU
pUMepOB 1 (POPMYITHPOBKE BHIBOJIOB

2 JIEMOHCTPHUPYET CyIIECTBEHHBIE MPOOEINbI B 3HAHUH TEOPETUYECKOTO MaTepuara,
«HEY/IOBJIETBO | HECIIOCOOEH €ro M3JI0KUTh U OTBETUTHh Ha HABOJSIIKME BOIIPOCHI MPENOIaBaTeNs,

PUTENIBHO» | HE MOXKET IPUBECTH PUMEPHI

«YIOBJIETBOPU
TEIILHO»

Tabauna 8
IToxa3aTenu oneHMBaHUs Pe3yJbTATOB 00y4eHHsI B BH/¢ YMCHHMI U BJIAICHUH
[Ixana Kpurepun onienuBanus
OLICHUBAHHUS
JEMOHCTPUPYET CHOCOOHOCTh NMPUMEHATH 3HAHME TEOPETHMUECKOTo MaTepuasa
5 IIPU  BBINOJHEHUU 3aJaHUM, IIOCIEIOBATEIbHO W IIPABUIBHO BBIMOJIHSAET
«OTJIIMYHO» | 33JaHUsI, yMEET OOOCHOBAHHO M3JaraTh CBOM MBICIH U J€JIaTh HEOOXOIUMbIE
BBIBOJIbI
JIEMOHCTPUPYET CHOCOOHOCTh NMPHUMEHATh 3HAHHE TEOPETUYECKOro Marepuaia
4 IIPU  BBINOJHEHUN 33JlaHUW, IIOCJIEIOBATEIbHO M IPABWIBHO BBINOJIHAET

3a/laHus, yMECT 000CHOBAaHHO H3J1araTh CBOU MBICIIH H AC1aTh HCO6XO,Z[I/IMLIC

«XOPOILIO»
BBIBOJIBI, JIONYCKAeT €JIWHUYHBIC ONIMOKH, WCTPABISIEMBbIC IOCIE 3aMEYaHUs
npernoJiaBaTess
JEMOHCTPUPYET OTAEIbHBIC, HECUCTEMAaTH3UPOBAaHHBIC HABBIKH, HE CIIOCOOCH
3 OPUMEHUTh 3HAaHHME TEOPETHUYECKOro MaTepuaia NpU BBIIOJIHEHUHU 3aJaHMi,
«YJIOBJICTBOPH | UCTIBITHIBACT 3aTPYIHEHHS] M JOMYCKAaeT OIMMOKHM TIPW BBITIOJTHEHUH 3aJ[aHUH,
TEJIHOY BBIMOJIHSAET 3aJaHMe TMpH TMOJCKa3Ke IpernojaBarens, 3aTpyaHseTcs B
(dhopMyIUpPOBKE BHIBOJOB
2 HECIOCOOEH MPaBUIBHO BBHIIOJIHUTD 3ajaHNe
«HEYIOBJIETBO

PUTCIIEHO»
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7.3. KoHTpoJbHble 3aJaHMsl M HHbIe MaTepHajbl, HeO0XOAUMBbIe /Jsl OLEHKH
pe3yJbTaToB 00y4eHHs 10 AU CHUIINHE (MOLYJII0)

Hucmpykyus no 6binonHeHu0 KOHMPOAbHBIX padOm.
KontponbHble pabOTHl BBHINOJIHSAIOTCS B ayAUTOpUU. BHHMarenbHO mnpounTtaiiTe 3ananus. [lpu
BBINIOJIHEHUM 3a/laHUil HeNb3sl I0JIb30BaThCsl TeNe(OHOM, HMHTEPHETOM, MOXKHO MCII0JIb30BaTh
KOHCIEKThI JIEKIUi, padouyio TeTpajp, CIPABOYHYIO JMUTEpPATypy. 3aJaHMsl BBIIOJHSIOTCA Ha
OTJEJILHOM JIUCTE, Ha KOTOpoM HeoOxoaumo 3anucats ®.M.O. cryaeHTa, rpyniy, HoMep BapuaHTa, B
KaXX/I0M 33/J1aHUU 3allUCHIBACTCS HOMEp 3aJ[aHus, yCJIOBHE 3aJaHHs, MOJPOOHOE pEIICHHE, OTBET.
Bpewmst BeImoTHEHN S KOHTPOJIBHOK paboThl — 90 MUHYT.

KonTpoannas padora 1
«InddepenunanbHbie ypaBHEHHUS EPBOr0 MOPSAKA
Bapuant 0

1. PemmuTs ypaBHEHHS:

a) o) CHYIY=2xy y(2)=-1

dy _ 1
dx xcosy+sin2y

c) (2xy+3y?)dx+(x* +6xy —3y?*)dy =0

d) yy'? —(xy +1)y’ +x=0
2. Cocyn oobemom 40 1 conepkut Bo3ayx (80% azora u 20% xucnopona). B cocyn Brekaet
Kakayro cekyHay 0,2 11 a30Ta, KOTOPBIil HEMIPEPHIBHO Pa3MEIINBACTCS, U BHITEKAET TAKOE JKe

KOJIMYECTBO cMecH. Uepes kakoe Bpemst B cocyze oyaet 99% azora?

KonTtpoannas padora 2
«AnddepenuuanbHpie ypaBHEHHS BHICIIHX MOPSIKOB)
Bapuanrt 0

1. Pewuth ypaBHEeHHeE, JOITyCKaIOLIEe TOHMKEHHUE MTOPSIKA:

y

2. Pemmts ypaBHEHUs:

"

+2xy" =0.

¢ Y +4y'+3y =9e ¥
d) y"+2y'+5y =e *sin2x
KonTtpoannas padora 3

«Cucremsl 1 depeHINANBHBIX YPABHEHH»
Bapuant 0
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1. PewmwuTtsh cucteMy ypaBHEHUIL:

dx

- =2X—
dt y
Q:SX

dt

2. PemuTh cucteMy ypaBHCHHIA:

a) MCTOAOM BapHaluu IOCTOAHHBIX,

0) METO/I0M HEOTIpeIeNIeHHBIX KO(PUIIMEHTOB

{J'c=3—2y
y=2x-—2t

3. OmpenenuTs BUI 0CO00H TOYKH aBTOHOMHOW CHCTEMBI, IIOCTPOUTH (ha30BbIi MMOPTPET:

N O A

KonTtpoannas padora 4
«KpaesBble 3a1auu. YpaBHeHHsI B YACTHBIX MPOU3BOHBIX NEPBOT0 MOPSIAKA»
Bapuanrt 0

Haiitu pemienne ypaBHEHUs!, YAOBIETBOPSIOIIEE YKA3aHHBIM KPA€BbIM YCIOBUSIM:
y'+y' =1 y(0)=0, y@)=1.
[Moctpouts QyHKIMIO ['pUHA A5 KpaeBOW 3a/1a4H:

y'+y=f(x); y'(0)=0, y(x)=0.

HaiiT obmiee pernenne ypaBHeHHS

N yzg——xy
X oy ’

a TaKXKe UHTErPaJIbHYI0 IIOBEPXHOCTb, IIPOXOISAILYIO YePE3 KPUBYIO
2 3
y=x*,z=x".

Bonpocs! 1J1s1 MOATOTOBKY K KOHTPOJIbHOM padoTe NeS (TeopeTH4eckoii)

[Tpumeps! PpusnuecKkux 3ajad, NPUBOAAIMNX K T PepeHIHaTbHBIM YPABHEHUSM.
Onpenenenre 0ObIKHOBEHHOTO JU(depeHIINaTIbHOTO YpaBHEHUS [IEPBOTO MOPSJIKA U €ro
pemieHus. ['eomeTpudyeckoe NCTOJKOBaHNE YPaBHEHUS TIEPBOTO MOPAIKA.

3anaya Kommu. Teopema cyiiecTBOBaHMS U €MHCTBEHHOCTH perieHus 1uddepeHanibHoro
ypaBHEHHUS, Pa3peIIeHHOI0 OTHOCUTENFHO MPOU3BOIHON (6€3 J0Ka3aTenbCTBa).

VYpaBHeHUS ¢ pa3AeAOIUMUCS IEPEMEHHBIMU.

OnHOpOHBIE ypaBHEHUS IIEPBOTO NOPSAIKA.

VYpaBHeHUsI, TPUBOJISALINECS K OJHOPOIHBIM.

JIuHelHbIe ypaBHEHHUsI IEPBOTO MOPSIIKA.

VYpaBHenue beprymn.
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9. VYpaBHeHUS B NMOJHBIX TudepeHranax.

10. UHTErpUpYIOMIHUI MHOKHUTEIb.

11. uddepenunanbubie ypaBHEHHUS IEPBOTO MOPAIKA, HE pa3pelICHHBIE OTHOCHUTEIHHO

npou3BoaHON. Ocobble pemeHus. MeTos BBeJieHUs napaMeTpa.

12. YpaBHenus Jlarpanxka u Knepo.

13. Iuddepenunanbubpie ypaBHEHH BbICIIMX NOPsiKoB OcHOBHbIE MOHATUA. Teopema

CYyILLIECTBOBAHUS U €IMHCTBEHHOCTH.

14. YpaBHeHUs, TOMYCKAIOINE IOHWKEHUE MOPsIIKa.

15. IloHm>keHue NopsaKa B OJHOPOAHBIX YPAaBHEHHUSIX.

16. JIuneitHble ogHOpOAHBIE AU depeHnanbHble ypaBHEHH N-I0 NOPsIKA.

17. JluneitHast 3aBucuMoCTh QyHKIUH. Onpenenurens BpoHckoro.

18. ®yHnaMeHTalIbHAsA CUCTEMA PELICHUH JTMHEHHOIO OJHOPOJIHOIO ypaBHEHUs N-rO NOpsIKa.

®opMyita ocTporpaackoro-JInyBuiLIs.

19. JIuHeiiHBIC HEOTHOPOIHBIC YpaBHEHUS N-TO nopsaaka. CTpyKTypa 00IIero pemeHus.

20. Meroa Bapuanuy IPOU3BOJIBHBIX MOCTOSHHBIX JUIS JUHEHHBIX HEOAHOPOJHBIX YPAaBHEHHMU N-ro
MOPSAKA.

21. JluHeWHBIE OJHOPOJHBIC YpaBHEHHsI N-TO TMOpSAAKAa C TOCTOSHHBIMU KO3 (UIHEHTAMH.
Haxoxnenne GyHIaMEeHTATBHONW CUCTEMBI PEIIICHHIA.

22. JluHeliHbIE HEOAHOPOJHBIC ypaBHEHHsS N-TO TOPSAKA C TOCTOSHHBIMH KO3 (UIIMEHTAMH.
Metox Bapuanyy TPOW3BOJBHBIX TOCTOSHHBIX M METOJ| HEOIpelesleHHbIX Ko3(duuneHToB
HAax0’KJICHUs YaCTHBIX PEIICHMI.

23. Ilonstue pemeHuss CUCTEMBbl ypaBHEHHH. Da30BO€ MPOCTPAHCTBO U  TPACKTOPHHU.
CymectBoBanue peuienus. [locranoBka 3angaun Komu. CTpykTypa oO1Iero peneHus.

24. CpeneHHME CUCTEMBI K OJTHOMY YPAaBHEHHUIO METO0OM UCKIHOUYECHHUS.

25. Jlunelinple cucTeMbl Iu(depeHIMaIbHbIX YypaBHEeHMH. MeToa Bapualuu MPOMU3BOJIBHBIX

IIOCTOSIHHBIX.

26. Haxoxnenue (QyHAaMEHTATbHOW CHCTEMBbI pEIIeHUH IJUHEHHOW OJHOPOJHOM CHUCTEMBI C

MOCTOSIHHBIMU K03 punmentamu. [Toctpoenue od1iero pemeHus.

27. Tlonsatue nuHamuyeckoi cuctembl. Kiaccuukanus MmojoKeHUH paBHOBECUS TUHAMHUYECKON

CUCTEMBI Ha INIOCKOCTU B HEBBIPOJKAEHHBIX CIIydasx.

28. Tlonstue npeaenbHOro nukia. ['pydsie u HerpyOble npeaeabHbIe [IUKIIBI.

29. IlonsATHE yCTOWYMBOCTH pEUICHUN IUHAMUYECKOM CUCTEMBI. YCTOWYUBOCTH IO JIAMyHOBY.

Oynkiun JlsmyHoBa. Y cTOMYMBOCTE 110 EPBOMY MPHOIMKEHHIO.

30. Juddepennmanbubie ypaBHEHHSI B YaCTHBIX MPOU3BOIHBIX NEPBOIO Mopsaaka. OCHOBHbIE
OINpEIEICHUS.

31. JIuHeHble OAHOPOAHBIE YPABHEHUS B YACTHBIX ITPOU3BOAHBIX IIEPBOTO MOPSIKA.

32. 3apmaua Komm a1 ypaBHEHU# NEpBOro NOPAAKA B YaCTHBIX IIPOU3BOJAHBIX.

33. JIuHeHbple HEOJHOPOAHBIE YPABHEHUS B YACTHBIX TPOU3BOJHBIX IIEPBOTO NOPSIKA.

34. Kpaesble 3a1aun. OCHOBHBIE TIOHATHS U ONPEICIICHNUS.

35. OgHOpOAHBIE ¥ HEOAHOPOIHBIE KPAEBhIE 3aJaUH.

36. ®ynkuus I'puna. [Toctpoenue Gpynkiun ['puna.

Ta6anna 9 — Ilpumepsl OLEHOYHBIX CPEACTB ¢ KJINYaMH IPABHUJIbHBIX 0TBETOB

Ilpumepwl oyenounwvix cpedcms no KaxrcooMy muny 3a0aHui:

Bpemsa
Ne Ipasunvhuiii 8bINOJIHEHUS]
Tun 3a0anus Dopmynuposra 3a0anust
n/n omeem (6
MUHYMAx)
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No
n/n

Tun 3a0anus

Dopmynuposxa 3a0aHus.

Ilpasunvruiii
omeem

Bpema
8bINOJIHEHUS
(6

MUHYMAX)

OIIK-1. Cnocoben npumenams 6a3o6ble 3HAHUA 6 001aCMU PUIUKO-MamemamuuecKux u (unu)
ecmecmeenHbIX HAYK 6 cghepe ceoell nPoheccuonaIbHOll dessmenbHoCmu

1.

3aoanue
3aKpbLIMO20 Muna

Buvibepume
ougppepenyuanvroe
YypasHeHue, He umerowee Hu
00H020 peuleHuUs:

DN +1=0;

2)(y")? =x;

3y’ +y?=0.

Ypaenenue bepuynnu
NPUBOOUMCSL K TUHEUHOM)
VPasHeHuto NoOOCMano8Kol
suoa:

1) 7 = yZn—l;

2)z =y,

3)z=y".

Obwee pewenue
YpaeHeHus
y'=7y'"+6=0
umeem 6uUO:
1) y = Ce* + C,e?;
2) y=Ce3*+
C,e 3% + Cze*;
3) y = (e + Cre*.

Yacmuoe peutenue
ypasHenus
yn — xe—x’
yooeremeopsioujee
HAYATTLHBIM Y CLOBUAM
y(0) =1,
y'(0) = 0, umeem 6uo:
1) y=((x+2)e™*+
x4+ 1,
2) y=e%;
3) y=1.

3adanue
KOM6uHupOGaHH020
muna

T'eomempuyecku obwee
pewenue ypasnenusi Knepo
npedcmasisiem cooou:
1) cemeiicmeo
NPSAMbIX;
2) cemeiicmso
napabon,
3) cemeticmeo
OKpYIHCHOCTEU.

1
Ypaenenue Knepo umeem
euoy =xy' + ).
Henas  sameny y' =np,
NPUXOOUM K YPAGHEHUIO
(x + ¢’(p))dp = 0.
U3 pasencmea dp = 0
cnedyem p = C.
Iloocmaensisi 5mo 6
UCX0OHOE YpasHeHue,
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No
n/n

Tun 3a0anus

Dopmynuposxa 3a0aHus.

Ilpasunvruiii
omeem

Bpema
8bINOJIHEHUS
(6

MUHYMAX)

noxyuaem e2o oowee
pewenue y = Cx + P (C).
T'eomempuyecku ono
npeocmasisiem coootl
cemelicmeo nPsAMbIX.

3adanue
OMKPLIMO20 MUnd

Haiioume obwee pewenue
VPaBHeHUs1:
x’y?y'+1=y

Paszoensiem nepemennvie:
dy
2.,2 — .
x°y e y—1;
x%2y?dy = (y — 1)dx;
y? _dx
y-17 " x?
Humeepupyem obe yacmu

VPAaBHEeHUsL:
2

y+ + In| 1| = 1+C
g Ty Y _ x

Pewume 3aoauy:

Hatimu maxyio kpusyio,
RPOXOOAUYIO Uepe3 MOUKY
(0,-2), umobwbl manzenc

yeia HaAKjloHa KacamenvbHou

6 11000 ee mouke
PABHAILCA OpOUHaAme 3mou
MOYKU, YyeenuueHHou Ha 3
e0UHUYbL

Hcxo0s u3
2e0MeMPULecK020
CMBLCIA NPOUZBOOHOL,
noxyuaem
oughghepenyuanvroe
VpasHeHue cemelicmea
KpUBbIX,
VOO0BIemEOpAIOUUX
mpebyemomy 6 3a0aue
ceotcmey: % =y+3.
Pasoenssn nepemennvie u
UHmMezpupysi, NOLYYUM
obwee pewierue:
Inly+3|=x+C.
T.x. uckomas kpugas
00JICHA NPOXOOUMb
yepesz mouxy (0,-2), m.e.
y(0)=-2, mo noocmaenss
9mo ycnosue 8 obujee
peuierue, noiyiaem:
In|[-2+3|=0+C,
m.e. C=0, max umo
x = In|y + 3|, omkyoa
y=-3te* Bcuny
yenosus Y(0)=-2 donorcen
ObLIMb 6LIOPAH 3HAK NIIOC.
y=e*-3

Haiioume onpedenumens
Bponckozo ons cucmemoi
Gyukyuii: 1, X.

Hmeem:
W[1,x] = |é *= 1]

Pewumov cucmemy

IIpooughghepernyupyem no
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No
n/n

Tun 3a0anus

Dopmynuposxa 3a0aHus.

Ilpasunvruiii
omeem

Bpema
8bINOJIHEHUS
(6

MUHYMAX)

oughghepenyuanvuvix

VPABHEHUl.!
dx dy

dt dt

=x+y,—--=x—y.

t nepsoe ypasnenue:
d’x dx N dy
dez  dt = dt

HUcxnrouasn uz

NOJYYEHHO20 YPABHEHUS

dyu umeem
dt Vs

d%x
— —2x=0.
—7 x=0

Xapaxkmepucmuueckoe
ypasuenue k? —2 =0
umeem KOpHU K1, = +2
Creoosamenvho, obuee
peuterue 01 X
3anuuemcs 6 uoe

x = Ce™V? 4 e tV?
Obwee pewenue 0ns y
HAxXo0uM u3 nepeoco

VPAaBHEeHUsL:

d
y=—x—x=C1(\/§

dt
— 1)et‘/E
—C,(V2
+ 1)6‘“/E

10.

Onpedenums xapaxmep
MOYKU NOKOA cucmembvl
dx
dt
dy
dt

=5x—-y

=2x+y

Cocmaensem
Xapakxmepucmuieckoe
VypasHenue
|5 e | | —0
21—l
um A2 —61+7=0.
Ez2o kopnu
A =3++2>0,
l,=3-V2>0
seujecmeentble, pasHoie,
NON0dNHCUMETIbHbIE.
Cneoosamenvro, mouxka
noxos (0,0) —
HeyCmou4usbolil y3el.

7.4. MeToau4yeckue MaTepuaJibl, ONpeie/sioe MpoueIypbl OlleHUBAHUS Pe3yJbTAaTOB
00y4eHMsI MO JUCHUILINHE (MOIYJII0)

TEXHOJIOI'MYECKASA KAPTA

Taoumnua 10 — TexHosioruyeckasi KapTa peMTHHIOBBIX 02/1JI0B 110 JUCHMILINHE (MOLYJIIO)
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n/ | Kourposupyembie
N | MEpONPUATHSA

KoanuecTBo
MeponpusITHii/
0aJLIBI

MakcumMaJibHoOe
KOJUYeCTBO 0aJ1710B

Cpok
npeaocTa
BJICHHS

OcHoBHOM 010K

1. | KonrponbHas pabota Nel.

9 OaioB 3a
MPaBUIBLHO
BBIIIOJIHEHHOE
3aganue 1 u 9
OayuIoB 3a
MPaBUIILHO
BBIIIOJIHEHHOE
3aaHue 2

18

o
pacnucas
UI0

2. | Konrponbnas pabora Ne2.

3 Oaina 3a
MPaBUIBLHO
BBIITOJIHEHHOE
saganue 1 u 15
0ajoB 3a
MIPaBUIBLHO
BBIITOJIHEHHOE
3agaHue 2

18

o
pacnucaH
UI0

3. | Konrponbnas pabora Ne3.

5 GaioB 3a
MPaBUILHO
BBIITOJIHEHHOE
3amanue 1, 5
0ajoB 3a
PaBUILHO
BBIITOJIHEHHOE
3ajaHue 2 U 8
0ayioB 3a
PaBUIILHO
BBITTOJIHEHHOE
3amanue 3

18

1o
paciucan
15830)

4. | KonrponbHas padora Ned.

5 GaioB 3a
PaBUIILHO
BBIIIOJTHEHHOE
3ajganue 1, 5
0ayioB 3a
PaBUIILHO
BBIIIOJTHEHHOE
3ajaHue 2 U 8
0ajoB 3a
MIPaBUIILHO
BBIIIOJTHEHHOE
3a7aHue 3

18

1o
paciiucan
15830)

5. | KourponabHas padota NeS.

mo 9 0ayIoB 3a
KakI0e
IIPaBUJIBHO
BBIIOJIHEHHOE

3a71aHue

18

1o
paciucan
15810)

Bcero

90
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Baok 6onycoB
6. ITocemenue 3auaTuit 0,1 6amr 3a 2
3aHATHE, HO HE
bonee 2
7. AKTHBHOCTB CTY/IEHTa Ha 0,3 6ayna 3a 3 110
3aHATHAX 3aHATHE, HO HE pacnucaH
ooiee 3 15000)
8. BrimosiHeHHE JOMAIITHETO 0,3 6aya 3a 3
3a7aHus 3aHATHE, HO HE
bonee 3
9. 3HaHWe MaTepuana 0,1 6am 3a 2
BBIXOJISIIETO 32 PAMKH 3aHATHE, HO HE
JICKIUH Oouee 2
Bcero 10
Hroro: 100

Tabauua 11 — Cucrema mrpadoB (17151 0THOT0 3aHATHS)

[Tokazarenu bayuibl
Onosnanue -1
He roToB K npakTH4YeCKOM YaCTH 3aHSTHS -3
Hapymenne yue6HONM TUCIUILIMHBI -2
ITponyck siekuuii 6€3 yBaKUTENbHBIX IPUYKH (32 OJJHY JIEKIUIO) -1
[Tponyck npakTH4YeCKUX 3aHATUI 0€3 yBaKUTEIbHBIX IPUUMH (32 -1
OJIHO 3aHSITHE)

Tadauuma 12 — Ilkana nepeBoaa PeWTHHIOBBIX 0aJIJIOB B MTOTOBYIO OIIEHKY 3a ceMecTp

N0 AUCHUIIMHE (MOAYJII0)

CymmMma GamioB Orenka 110 4-0aJUTLHOM IIKaJle
90-100 5 (OTIUYHO)
85-89
;g:?j 4 (xopomo) 3auTeHo
65-69 3(
6064 YIOBJIETBOPUTEIHHO)
Huxe 60 2 (HeyIOBJIETBOPUTEILHO) He 3aureno

HpI/I peamm3aniui JUCHUIIIIAHBI (MOHYJ'ISI) B 3aBUCUMOCTH OT YpPOBHA IIOATOTOBJICHHOCTU
o6yqa}01u1/1xcs[ MOT'YyT OBITH MCIIOJIE30BaHbBI MHEIE q)OpMI)I, MCTOABI KOHTPOJIA XU OLICHOYHBIC CPEACTBA,
nucxonasa n3 KOHKpCTHOfI CUTyalllu.

8.VYUEBHO-METOJUYECKOE U UHOOPMAILIMOHHOE OBECIEYEHUE
TUCIUATLITAHBI (MOYJIST)

8.1. OcHoBHas quTEeparypa
1. Eropo M.JI. Juddepennuansusie ypaBHeHUs. Kazanb KHUTY, 2020. 108 c. URL:
https://www.studentlibrary.ru/book/ISBN9785788229119.html (DBC «KoHCynbTaHT CTYAEHTA).
3. AnekcanapoBa W.A. [uddepeHnmansubie ypaBHEHHsA. PyKOBOJICTBO K pEIICHUIO 3ajad.
IMpomereii, 2020. - 122 c¢. URL: https://www.studentlibrary.ru/book/ISBN9785907244450.html
(OBC «KoHCYnbTaHT CTyIEHTa»).
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8.2. lonosiHMTEILHAS JIMTEPATYPaA
1. Myparosa T.B. JIuddepennnansubie ypaBHEHU: YI€OHUK M MTPAKTUKYM JUIs By30B. M.: IOpaiit,

2024. 435 c. URL: https://urait.ru/bcode/535915 (O6pasosatenshas miardopma FOPAIT).

2. CrexnoB B.A. OCHOBbI TEOpPUHM HWHTEIPHUPOBAaHHS OOBIKHOBEHHBIX JH(depeHIaTbHbIX
ypaBHEHHUH: y4eOHOe rmocobue s By30B. M.: FOpaiir, 2024. URL: https://urait.ru/bcode/539232
(O6pasoparenbHas miathopma FOPAIT).

8.3. UnTepHeT-pecypchl, HEOOXOAUMBIE /11l OCBOCHHS TUCIHUILINHBI (MOTYJIs1)
1. DOnexkrtponnas Oubnuoreuynas cucrema (ObC) OOO «llomutexpecype» «KoHCynbTaHT
cTyaeHTa»: Www.studentlibrary.ru
2. O6pasoBatenbhas miardhopma KOPAUT: https://urait.ru/

9.  MATEPHAJBHO-TEXHUYECKOE OBECHEYEHWUE JIMCLHUILIAHBI
(MOJYJIST)

PabGowyas mporpamma AMCHMIUTMHBI (MOAYNSA) TpU  HEOOXOAMMOCTH MOXET OBITh
ajanTUpoBaHa JUIsl oOydyeHHs (B TOM YHUCIIe ¢ NPUMEHEHUEM IMCTAHIMOHHBIX O00pa30oBaTeIbHBIX
TEXHOJIOTUI) JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSMU 3/I0POBBs, MHBAIUIOB. [y 3TOr0 Tpedyercs
3asgBJICHHE OOYYalOIIMXCs, SBIAIOLIMXCS JIMIAMM C OTPAHUYEHHBIMH BO3MOXHOCTSIMHM 3/10pOBbS,
UHBAJIUAAM{, WM HUX 3aKOHHBIX MPEACTaBUTENCH U PpEeKOMEHJAlMM IICHXO0JIOTO-MEIUKO-
nelaroruyeckod  Komuccuu. Jljis HMHBAJIMIOB coJepkKaHMe pabodeil mporpamMMbl JUCLUIUIMHBL
(MOIynsl) MOXET OIpeAensThCS TaKXKEe B COOTBETCTBUM C HWHAMBHAYaJIbHOH IporpamMmoi
peabunuTany HHBaIKAA (MIPU HATHYHHN).
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