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1. HEJIA U 3AJAYN OCBOEHUSA JUCIIUITJIMHBbI

1.1. Henu ocBoeHus aucuuiuinHbl «/{uddepeHnuanpapie ypaBHEHHs». YIIyOUTh W PACIIUPHUTH
MPEJCTABICHNUS CTYIEHTOB 00 OCHOBHBIX MAaTEMAaTUYECKHX MOHATUSAX M METO/aX, MPUMEHIEMBIX B
JabHEHIIEM JIISI MAaTEeMaTHYECKOTO MOJICIMPOBAHHUS, MATEMaTHUECKOW 00pabOoTKH MH(pOpMAaIUN u
aHanmM3a JAHHBIX TexHU4Yecko mpuponsl. Kypc muddepeHunanbHbix ypaBHEHUI ABIseTCA
MOJICIbHBIM ~ TIPUKJIQJHBIM  allapaToM JUISl  W3YYEHHS  MaTeMaTH4YeCKOH  KOMITOHEHTHI
npogeccHOHaTLHOTO 00pa3oBaHus OaKanaBpa.

1.2. 3agaun ocBoeHUs AUCUUIUIMHBL «/luddepeHnmanbHbe ypaBHESHUS:

— Pa3BUTHE JIOTUYECKOI0 U AITOPUTMHUYECKOTO MBILIICHUS;

— BbIpa0OTKAa YMEHMs CaMOCTOSITENIbHO PpAacCIIMpSTh MaTeMaTHMYeCKHEe 3HAaHUS U INPOBOAUTH
[IOCTAHOBKY M aHAJIM3 IIPUKIIAIHBIX 3a]1a4;

— M3YyYEHHE HEOOXOIUMBIX JJISl 3TOTO OCHOB Teopuu MU HepeHInaIbHBIX YpaBHEHHH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas mucuniummHa «/Auddepennnanbapie ypaBHEHHS» OTHOCUTCS K 00s3aTeIbHON YacTH U
OCBauBaeTcs B 3 ceMecTpe.

2.2. Jlnga u3ydyeHus AaHHOM ydyeOHOM AMCUMIUIMHBI (MOIYJsl) HEOOXOAMMBI CIIEAYIOIIME 3HAHUA,
YMEHHSI U HaBBIKHM, (DOpMHUpYEMbIE IPEIIIECTBYIOIMMU y4EOHBIMU AMCHMIUIMHAMU. «Anredpa u
Hayvana aHaiuza», «l'eomerpus» cpeaHell o011eoOpa30BaTENbHOM MIKOJBL, @ TaKXKe JUCLUILIMHON
«MaTeMaTH4eCKHIl aHaIU3», U3y4aeMO B YHUBEPCUTETE.

3HaHMA: OCHOBHBIX IIOHATHM IIKOJBHOTO Kypca MAaT€MaTMKM M MaTeMaTHYECKOTO aHaJM3a,
OCHOBHBIX 3JIEMEHTApHbIX (YHKIUH M UX CBOWCTB, IpaBwi U (Gopmya AUPPEpeHLUpPOBAHUS U
UHTErPUPOBAHUS.

YMeHusi: npuMeHsITh GopMynsl AUPGEpeHINPOBAHNS U UHTETPUPOBAHUSA, CTPOUTh MAaTEMaTHYECKHE
MOJIETIH.

HaBbiku: npuMeHITh YHUBEpCATIbHbIE yUeOHbIE AEHCTBUS MPU PELICHUH MaTEMaTHUECKUX 3a/1ady.

2.3. Tlocnenytomue yaeOHbIE AUCIUTUTNHBI (MOJYJIH), U1 KOTOPBIX HEOOXOIMMBI 3HAHUS, YMCHHS H
HaBbIKM, (opMupyemble HaHHOM y4eOHOW JUCHMIUIMHON: «MHTerpajqpHble ypaBHEHHS WU
BapHallMOHHOE HcYHCcIeHuey, «O0mui ¢u3nueckuil mpakTukym», «Teopernueckas MeXaHHUKA.
MexaHuKa CIUIONIHBIX Cpeay, «JInHeiHble 1 HenuHelHble ypaBHeHUs (GU3UKU» U T.1.

3. IJIAHUPYEMBIE PE3YJIBTATBI OBYUEHUSI 1O JUCHUIIJIMHE (MOJAYJIIO)

[Tpornecc n3yyeHus QUCUUIUIMHBI HAPaBJIeH Ha (POPMUPOBAHHE HIEMEHTOB CIEAYIOIINX
komnereHuil B cootsercTBur ¢ ®I'OC BO u OIIOII BO o nanHOMY HaIlpaBiIeHUIO MOATOTOBKH
(cnenuanbHOCTH):

O6menpodeccuoHaTbHBIX: CIIOCOOCH MPUMEHSTH 0a30BbIE 3HAHUS B 00JIACTH (PH3UKO-MATEMATHIECKHX U
(W) ecTeCTBEHHBIX HayK B cepe cBoel mpodeccronansHoi qesrenprocta (OITK-1).

Tab6anna 1. JlekoMno3uuus pe3yJabTaToB 00y4eHH sl

Kon u nanmenoBanve [TmaHupyeMble pe3ynbTaThl 00YUYCHHUS MO TUCIUILIHHE (MOIYITIO)
KOMITETEHIIUH 3HaTh Vmern Brnanets
OIIK-1 OIIK-1.1 3Hats OIIK-1.2 ymeTs OIIK-1.3 Bnagets
OCHOBHbIE 3aKOHBI HCIOJIB30BaTh 0Aa30BbIE HaBbIKAMH
I[I/I(l)(l)epeHL[I/IaﬂbHBIX 3HaHUA TCOpUUN HUCIOJIL30BaHUS 3HAHUH




ypaBHEHUH IS nuddepeHInaTbHBIX B 00J1acTH
WCIIOJIB30BaHUS B ypaBHEHUI B g depeHIManbHBIX
HpO(beCCI/IOHaJ'II)HOI‘/'I HpO(l)eCCI/IOHaIILHOI\/'I ypaBHGHI/Iﬁ B
JeSATEIBHOCTH, MeTObl | ACATENBHOCTH, npodecCHOHANTEHON
2

MATEMATHICCKOTO MIPUMEHSTH METO/IBI JIESATSIILHOCTH,
MOETHPOBAHHS, MOJICTTUPOBAHHUS, MPUMEHEHUS] METO/IOB

TEOPETUIECKOTO U MOJICITUPOBAHUS,
TEOPETUIECKOTO U

9KCIIEPUMEHTATLHOTO TEOPETUIECKOTO U
IKCTIEPUMEHTAIILHOTO

WCCIICIOBAHMS IKCIEPUMEHTAIBHOTO
WCCIICIOBAHUS HCCIIEI0BAHIS

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

OO0BéM uCHMIUIMHBI (MOIYJIsI) COCTaBisleT 2 3a4éTHble €AMHUIBI, B TOM 4Hcie 57 4acos,
BBIJICJICHHBIX Ha KOHTAKTHYIO paboTy 00yJaromuxcs ¢ npernoaasareneM (u3 Hux 19 gacoB — yiekuuw,
38 wacoB — mpakTHYECKHEe, CEMHUHApPCKHUE 3aHATHSA), U 15 4acoB — Ha CaMOCTOSTENbHYIO paboTy

00yJaroIuXcsl.

Tabauua 2. CTpyKTypa H coiep:KaHue JUCHUILTHHBI (MOTYJINA)

Paznen, tema
U CITATIINHEI
(Motyis)

CemecTtp

Henens

KonTakTHas
paborta
(B yacax)

CamocTos
T. pabota

CEeMEeCTDha

J

113

JP | KP | CP

dopMa TeKylero
KOHTPOJISl YCIIEBAaEMOCTH,
(dhopMa IpOMEKYTOUHOM
aTTecTaluu (no
cemecmpam)

Tema 1. Beenenue

[EEN

2

1

K/p 1,5, 3auer

Tema 2.
Huddepenunanbabie
YPaBHEHUs NIEPBOTO
opsiJIKa

10

K/p 1,5, 3auer

Tema 3.
HuddepenunanbHbie
YPaBHEHUS BBICIINX
MOPSAJIKOB

10

K/p 2,5, 3auer

Tema 4.

Cucremsl

Qg depeHIranbHbIX
YpaBHEHUI

K/p 3,5, 3auer

Tema 5.

OIEeMEHTBI
Ka4yeCTBEHHOM
TEOpPHUH

Qg depeHIranbHbIX
YpaBHEHUI

16-
17

K/p 3,5, 3auer

Tema 6.
[TepBonavasibHBIE
CBEJICHUS 00
YpaBHCHHSIX B
YaCTHBIX
MTPOU3BOTHBIX
TIEPBOTO MOPSJIKA

18

K/p 4,5, 3auer

Tema 7.

19

K/p 4,5, 3auer




| KpaeBbie 3a1aun

UTOro 19 | 38 15 3AYET

Ilpumeuanue: JI — nexuus; [13 — npaktuyeckoe 3ansatue, cemunap; JIP — mabGoparopnas
pabora; KP — xypcoBas pabora; CP — camoctosTenbHas padora.

COAEPXAHMUE PA3JIEJIOB (TEM)
Tema 1. BBegenue

Hctopuueckast cmpaBka. [Ipumepsl ¢usnyeckux 3agad, NOPUBOAAIIMX K Ju(QepeHIrnanbHbIM
YPaBHEHHSIM.

Tema 2. {uddepenunaibHbie ypaBHeHHS 1EPBOT0 MOPSAKA

Omnpenenenre 0ObIKHOBEHHOTO AU (HepeHINaILHOIO ypaBHEHUS NIEPBOTO MOPAIKA U €0 PEeLIeHHUs.
I'eomeTpuueckoe MCTOJIKOBAaHME ypaBHEHHs IepBoro nopsaka. 3agada Kommu. Teopema
CYIIECTBOBAHHUSA M €JUHCTBEHHOCTH pEIICHUs TU(PPEpEeHINATIBLHOIO YpaBHEHUS, Pa3pelIeHHOTO
OTHOCHUTEJIbHO IPOM3BOJHOW. YpaBHEHUS C pa3AeiAOLUMUCT TepeMeHHbIMU. OJIHOpPOJHBIE
YpPaBHEHUsA. YPAaBHEHUs, NPUBOIAIIMECS K OJHOPOIAHBIM. JIMHEHHbIE ypaBHEHHUA. YpaBHEHHUE
bepaymmu.  YpaBHenus B monHbIX auddepennmanax.  VHTErpupyommi  MHOXHTEIb.
JuddepennnanpHble ypaBHEHHS IEPBOTO TMOPSIIKA, HE Pa3pelIeHHbIE OTHOCHTEIBHO MPOU3BOIHOM.
Oco6sble pemienus. Meron BBefieHUs apamerpa. Y paBHeHus Jlarpanxka u Knepo.

Tema 3. luddepenunaibHbie ypaBHeHHS BbICIIMX NOPSIAKOB

OcHoBHble MOHATUA. Teopema CyIIECTBOBAaHUS M EIUHCTBEHHOCTU. YpPaBHEHUS, JIOMYyCKArollue
MOHIKEHUE nopsiika. [loHnkeHne nopsaka B OAHOPOJIHBIX YpaBHEHUsIX. JIunelnvie ypaguenus N-20
nopsioka. JluHelHas 3aBUCHUMOCTh M He3aBUCMMOCTh (QyHKuui. Onpenenurens BpoHckoro.
dOyHAaMEHTAJIbHAs CHCTEMA pPEHICHW JMHEWHOrO OJHOPOJHOTO YpaBHEHUS N-TO MOpsAKa.
Crpykrypa obmero pemenus. @opmyna Octporpaackoro-Jlnysusuis. JIuHeilHble HEOJHOPOIHBIE
ypaBHeHUsT N-To mnopsaka. Crpykrypa ooOmiero pemeHus. MeTon BapHallMM MPOU3BOJIBHBIX
NOCTOSIHHBIX. JIuHelinvie ypasuenus N-20 NOpA0Ka ¢ NOCMOAHHbIMU Kod@duyuenmamy. JInHeHHbIE
OJTHOPOJIHBIE YpaBHEHMsI N-TO TMOpsAKa C MOCTOSHHBIMM Kod(dduuuentamu. HaxoxneHue
(GyHlaMEeHTaJIbHON CHUCTEMbI pelleHuil. JIuHeilHble HEeOJHOPOAHBIE ypaBHEHUS N-TO MOpsijiKa C
MOCTOSIHHBIMM KO3 pHLIMeHTaMU. MeToJl BapualM IPOU3BOJIBHBIX IOCTOSHHBIX W METOA
HeoMpeAeNeHHbIX KO3PPHUIIMEHTOB HaX 0K /I€HUS YaCTHBIX PELIECHUI.

Tema 4. Cucremsl 1 pepeHIHAIBHBIX YPABHEHU I

[Tonsitue pemenus cuctembl. @a3oBoe MPOCTPAHCTBO M TpaeKkTopuu. CyIIECTBOBAHHE PEIICHUS.
[TocTanorka 3agaun Komm. Ctpyktypa obmiero pereHusi. CBeieHHE CUCTEMBI K OTHOMY YPaBHEHHIO
METOJIOM HCKIoueHus. JIuHelHble cuctembl auddepeHInanbHbIX ypaBHEeHU. Meron Bapuanuu
MIPOM3BOJIBHBIX TOCTOSIHHBIX. HaxoxaeHue QyHIaMEHTaTbHOM CHUCTEMBl pEIIeHUN JTHMHEHHOMN
OJTHOPOJIHOM CHCTEMBI € MOCTOSSHHBIMU KO3 puninentamu. [loctpoenue odiiero pemeHus.

Tema 5. JneMeHTHI KauecTBEHHON Teopru AUPepeHINATbHBIX YPABHEHUH

[lonstne nuHammueckod cuctembl. Kiaccuduxanuss MOJ0KEHUH paBHOBECHS JIMHAMUYECKOM
CUCTEMBbl Ha IJIOCKOCTH B HEBBIPOXKJEHHBIX ciydasx. [lonstue mpenenbHoro mukia. ['pyOeie u
HErpyObIe TpenenbHble NHUKIBL. [lOHATHE YCTOWYMBOCTH PENICHUH JTUHAMHYECKOW CHCTEMBI.
YcroitunBocts 1o JIsmyHoBy. @yHkuuu JisnyHoBa. Y CTOHYMBOCTE IO IEPBOMY MPUOIMKEHUIO.

Tema 6. IlepBoHauyaabHbIe cBeJeHUs] 00 YPABHEHHMSAX B YACTHBIX MPOU3BOJAHBIX MEPBOIo
NnopsiaAKa




OcHoBHble omnpezeneHus. JIMHelHble OJHOPOAHBIE YPAaBHEHUS B YAaCTHBIX MPOU3BOJHBIX IMEPBOrO
nopsanaka. 3agaya Komm nns ypaBHEHUH MEpPBOTO MOPSAIKAa B YAaCTHBIX MPOU3BOJHBIX. JIMHEWHbIE
HEOJAHOPO/AHbIC YPABHEHUS B YACTHBIX TPOU3BOIHBIX MEPBOTO MOPSIKA.

Tema 7. KpaeBble 3a1a4u

OcHoBHbIE MOHATUS U onpeaesieHus. OQHOPOAHBIE U HEOJAHOPOHBIE KpaeBble 3anaun. OyHKIUA
I'puna. [Toctpoenue pynkiuu ['puna.

Taoauna 3. MaTpuna cooTHeCeHUs1 TeM/pa3/ie/ioB
Y4eOHOl TMCHUIJIMHBI/MOAYJISA U (POPMHUPYEMBIX KOMIIETEeHIU i

Tewmbl, Kon-Bo Kon xomnerenunu o011ee KOJIMYECTBO
pasnenbl 4ACOB OIIK-1 KOMIIETeHIU I
IOUCLMIIJIMHBI

Tema 1. Benenue 4 + 1

Tewma 2. 16 1
Huddepenumanbaoie +
YpaBHEHHUS IEPBOTO
nopsiiKa

Tewma 3. 16 + 1
Huddepenumanbaie
YpaBHEHHUS BBICIINX
MOPSIIKOB

Tewma 4. Cuctemsl 15 + 1
g hepeHInanbHBIX
ypaBHEHUI

Tema 5 DnemeHTsI 8 + 1
KaueCTBEHHOU
TEOpHUn

g depeHInaTbHBIX
YpaBHEHUI

Tema 6. 7 + 1
IlepBoHavanbHbIE
cBeeHus 00
YpaBHEHHUSIX B
YaCTHBIX
MIPOU3BOTHBIX
MIEPBOTO MOPSJIKA
Tema 7. Kpaesble 6 + 1
3aJauu
HToro 72

5. METOAUYECKHUE YKA3AHUA 110 IPEITIOJABAHUIO
N OCBOEHUIO JTUCHUIIJIMHBI (MOAYJIA)

5.1. Yka3anus Js npenojgaBaresieii 10 OpraHu3auvy U NPoOBeeHUI0 YHeOHbIX 3aHITHH
o JUCHMILJINHE (MOIYJII0).
MeTozmqecmle YKazaHus Mo NPOBECACHUIO JICKITMUOHHbIX 3aHATHH
.HGKI_[I/IH II0 MareMaTH4C€CKuM AUCHHUILJTIMHAM — OIHWH N3 MCETOHLOB O6y‘-ICHI/I$I, OAHa u3
OCHOBHBIX CHCTEMOOOpa3yrommx (HopM oOpraHu3anui ydeOHOro mporiecca B By3e. JleknmoHHOE
3aHSATHE MPEICTABISAET COOON CHCTEMaTHYeCcKoe, MOCIeI0BaTeIbHOE, MOHOJIOTHYECKOE HU3JI0KEHHE



MpernoaBaTeIeM-JIGKTOPOM y4eOHOTO MaTepualia TeOPETHYECKOTO M MPAKTHYECKOTO XapakTepa.
Takoe 3aHsTHE TpeACTaBiISeT COOOM AIEMEHT TEXHOJIOTUM MPEJCTaBICHUs y4eOHOro marepuana
IIyTEM JIOTMYECKU CTPOMHOI0, CUCTEMAaTUYECKH ITOCIIEN0BATEIBHOIO U SICHOTO U3JI0KEHUS.

Lenp nexuuu — opraHu3anys LEJICHANPABICHHON T03HABATEIBHON JIE€ATEIbHOCTH CTYIEHTOB
[0 OBJIAJICHUIO TPOrPAMMHBIM MAaTEpUaIOM y4yeOHOM AUCHUIUIMHBL. YTeHue Kypca JIEKIHM
MO3BOJIIET JaTh CBA3AHHOE, IIOCJIEA0BATEIbHOE U3JIOKEHUE MaTepuajla B COOTBETCTBUU C
HOBEWIIMMM JaHHBIMM HAyKH, COOOIIMTH CIIyIIATEeNsiM OCHOBHOE COJEp)KaHHE IIpeaIMeTa B
L[EJIOCTHOM, CUCTEMaTHU3UPOBAHHOM BUJE. B psifie ciyuaeB JIeK1MsI BBIOIHSET (PYHKIIMIO OCHOBHOTO
HCTOYHUKA UH(HOPMAITUH.

3amaun JeKIUU 3aKI04aoTcs B o0ecneueHn (OpMUPOBAHUS CUCTEMbI 3HAHUI 10 yueOHOI
TUCIUIUIMHE, B YMEHUU apryMEHTHPOBAHO W3JIaraTh HAy4YHBIM Marepuai, B (HOPMHUPOBAHHUH
npodeccnoHaNbHOTO KPYyro3opa u oO0Iiel KyJIbTypbl, B ONTUMH3ALUU JIpYruX (HOpM OpraHusaiu
y4eOHOTO mporecca.

OpranuzalioOHHO-METOUYECKOH 0a30if MPOBENCHHUS JIEKUWOHHBIX 3aHSITHH  SBISETCS
pabounii y4eOHBIH IUTAH HANpPaBICHHUS WIH CHEHUATbHOCTH. I[IpM MOATOTOBKE JIEKIIMOHHOTO
MaTepuasa IpernojaBarelb 00s13aH PYKOBOACTBOBATHCS YU€OHBIMU MPOTpaMMaMH MO JUCIUILIHHAM
Kadenppl, TeMaTHMKa U COJEP’KAHUE JIEKIIMOHHBIX 3aHATUH KOTOpBIX HpPEJCTaBlI€HAa B Y4eOHO-
METOAMYECKUX KOMIUIEKCaxX. XapaKTEPUCTUKA OTACIbHBIX TEM JUCUUIUIMHBI, KOTOPbIE BBIHOCSTCS Ha
CaMOCTOSITENIbHYIO pabOTy, HEIOCTATOUYHO PACKPBIBAIOTCS B yYeOHHMKAX U y4eOHBIX MOCOOUsIX 100
MIPEJICTABIISIOT TPYIHOCTH JUIsl OCBOECHHUS CTYJAEHTaMH (TpeOyrOTCsl JOMOIHUTEIbHbIE KOMMEHTApUH,
COBETBHI, YKa3aHHUsI 110 UX U3YUEHUIO).

[Tpy yTeHWHM JEKIUH TMPEnoJaBaTeib UMEET MPABO CAMOCTOSATEIHHO BHIOMpaTh (GOpPMBI U
METOJIbl M3JIOKEHHSI MaTepuasia, KOTOpble OyIyT CrocoOCTBOBAaTh KaYECTBEHHOMY €0 YCBOEHHUIO.
IIpu 3TOM IpenopaBaTeslb B YCTAHOBICHHOM IMOPSKE MOXKET MCIOJIb30BaTh TEXHHYECKHUE CPEICTBA
oOyueHus1, UMeroIMecs Ha Kadeape u B yHUBEPCUTETE.

Jlexius Kak >JIEeMEHT 00pa3oBaTENbHOIO Mpollecca J0JDKHA BKIIOYATh CIEAYIONIUE JTallbl:
(GOpMyJIMPOBKY TeMbl JIEKLMH, YKa3aHWE OCHOBHBIX HM3y4aeMbIX pa3felioB WM BOIPOCOB H
MpeAnojaraéMplX 3aTpaT BPEMEHM HAa HUX H3JI0KEHHE, W3JI0KEHHUE BBOJAHOW YacTH, HM3JI0KEHUE
OCHOBHOW 4acCTH JIEKIIMM, KPATKUE BBIBOJIBI 110 KAXJAOMY M3 BOIIPOCOB, 3aKJIFOYEHHE, PEKOMEHIAlNN
JUTEPaTyPHBIX HCTOYHUKOB MO M3J1araéMbIM BOITPOCAM.

MeToanyeckue ykazaHusi 10 MPOBEICHUI0 NMPAKTHYECKUX 3aHATHI

Llenbl0 MPaKTUYECKUX 3aHATHH sBISETCS (OPMHPOBAHWE Y CTYJASHTOB YMEHHH M HABBIKOB
OPUMEHATh MaTepuan JEeKIUM TpH peIIeHMH MaTeMaTU4YeCKMX 3a/ay, IOBBIIICHUE 3HaHUH
CTY/ICHTOB, COBEpIICHCTBOBAHNE HABBIKOB M3JIOKEHUSI CBOMX MBICIICH YCTHO M TIMCbMEHHO, HAaBBIKOB
paboThl ¢ MareMaTU4YecKOW JIMTepaTypoil, yMEHHUs OCYUIECTBIATh IOUCK pEHIeHUs 3aJaud |
aHAJIM3UPOBATH MOJTYYEHHbIE PE3YIbTATHI.

[IpakTuyeckue 3aHATHS MPOBOJAATCS C UCIHOJIb30BAHUEM TPAJULUOHHBIX U MHTEPAKTHBHBIX
¢dbopM 00ydeHHUsl, TAKMX KaK MapHas U KOMaHAHas paboTa, TpYyNIOBble 00CYXAEHHS, TEMAaTHYECKHE
TMCKYCCHH, aHAJIN3 KOHKPETHBIX CUTYalui (Keiic METo), KOJUIOKBUYMBbI, TECTUPOBAHUE.

[lpaBuiIbHO OpraHW30BaHHBIC TIPAKTHYECKHE 3aHATHS OPHEHTHUPOBAHBI Ha pPEIICHHE
CIIEAYIOIINX 3a/1a4:

— 0000mIeHNe, cucTeMaTH3aIys, yriayOjaeHue, 3aKperyieHue MOMYyYeHHBIX Ha JIEKIHSIX U B
IpoIecce CaMOCTOATENbHOM pabOThl TEOPETUUECKUX 3HAHUH 1o AuctumuinHe «/luddepenimanbabie
YpaBHEHUSI;

— (¢opMHpOBaHUE MPAKTUYECKHMX YMEHHMH M HABBIKOB PEIICHHS MaTeMaTHYeCKUX 3a/ad,
COOTBETCTBYIOIINX KOMITCTEHITHIA;

— BbIpabOTKa NpH pEIIeHUH IOCTABICHHBIX 33/7a4 TaKUX NPO(PECCHOHAIBHO 3HAUYUMBIX
Ka4yecTB, KaK CaMOCTOSITENIbHOCTb, OTBETCTBEHHOCTh, TOUHOCTh, TBOPYECKAsl NHUIMATUBA.

CoctaB u cojepKaHHWE NMPAKTUUYECKUX 3aHATHH HaIlpaBlieHbl HA peaIM3alui0 TpeOOBaHHA
I'ocynapcTBeHHBIX 00pa30BaTENbHBIX CTaHAApTOB. IlepedeHb TeM NpakTUYECKUX 3aHATUH 110
mucuuruinie «JuddepeHnmansapie  ypaBHEHHUs» ompeaensercs paboueil ydeOHON mporpammoit


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

TUCUUIUIAHBL. [IaH mpakTHYeCKuX 3aHATHI MOJDKEH OTBeYaTh OOIIMM HAESIM U HalpaBlIEHHOCTH
JIEKIMOHHOT'O Kypca, 1 COOTHECEH C HUM B IOCJIEIOBATEILHOCTH TEM.

CrpyKkTypa NpakTHUECKOIO 3aHSATHsI JOJDKHA COCTOATh M3  CIEAYIOUIMX KOMIIOHEHTOB!
BCTYILUICHUE TEJarora; OTBEThl Ha BOIPOCHI CTYACHTOB M0 HESICHOMY MPEIUIECTBYIOLIEMY y4eOHOMY
MaTepuaiy; NpaKTH4YecKasi 4acTh KaK IIJJaHOBAs; 3aKIF0YUTEIBHOE CIOBO Ieiarora.

3ananus A NPaKTHUECKUX 3aHSATUI MOTYT ObITh pa3HBIX BUJIOB!

1) 3amaHus Ha WILIIOCTPALMIO TEOPETUYECKOTO0 MaTepHualia, UMEIOLIUE BOCIIPOM3BOASIIUN
xapaktep. OHU BBISBJISIOT KA4€CTBO TOHUMAaHUS CTYJCHTAMH TEOPUU;

2) THUIOBBIE 3a7a4yd, OOpa3llbl PEUICHUs KOTOPBIX OBUTM MOKa3aHbl IMPENojaBaTelieM Ha
nekuuu. [l caMOCTOSTETbHOTO BBIMOJIHEHUS TaKuX 3aJaHuil TpeOyercs, yTOObl CTYACHT OBIAAe
IIOKa3aHHBIMM METO/IAMHU PEILLIECHUS;

3) 3amanHus, comep)kaiiue 3IeMEHThI TBOpyecTBa. OIHM W3 HUX TPEOYIOT OT CTyIEHTa
peoOpa3oBaHuid, PEKOHCTPYKIUH, 0000meHuii. JlJis WX BBIMOTHEHUS HEOOXOIAMMO IPUBJICKATH
paHee MPUOOPETEHHBIN OIBIT, YCTAHABIMBATH BHYTPUIIPEAMETHBIE M MEXKIIPEAMETHBIE CBS3U.
BeinonHenue apyrux TpeOyeT JONOJHUTENbHBIX 3HAHUM, KOTOPbIE CTYIEHT JOJDKEH IpHOOpecTH
CaMOCTOSITENIbHO. TpeTbH MPEANOoNaraloT HAIMYUE Yy CTYJAEHTa HEKOTOPBIX MCCIIEI0BATEIbCKUX
YMEHUU;

4) WHauBHIyalbHbIC 3aJaHUs, Ha Pa3IM4YHBIA CPOK, ONMpEAesIeMbIll MpENoaaBaTeaeM, C
MOCIEAYIOIUM MPECTABICHUEM UX JUIS IPOBEPKHU U OTUYETOM B YKA3aHHBIN CPOK.

Ha mpaxkTudeckux 3aHSATHUSIX CTYIEHTBI OBJIAJE€BAalOT OCHOBHBIMH METOJAMU U IpHEMaMU
CaMOCTOSITENIFHOTO pelIeHus] 3aJad. Eciau CTyAeHT He MOXET CaMOCTOATEIbHO pa3o0paTbcsi B
pelIeHNr TOW WM WMHOW 3a/adydl MPEernosiaBaTell0 PEeKOMEHIYETCs JaThb KOHCYJbTALHIO, MOSCHUTH
elle pa3 METOJ pelIeHUs U Jaliee CTUMYJIHPOBATh pabOTy CTyAEHTa MyTeM CHUCTEMbl HABOJSILINX
BOIIPOCOB IPU PELICHUH aHAJIOTMYHbIX 3a]1a4.

[TpakTuyeckue 3aHATHS JOJDKHBI Tak OBITh OPraHU30BaHbI, YTOOBI CTYAECHTHI OINYILAIN
HapacTaHue CJOKHOCTU BBINOJIHEHUS 33JaHUM, MCIBITHIBAIM OBl MOJOXKUTEIbHBIE AMOLMU OT
NepeXMBaHUs COOCTBEHHOTO ycIieXa B yUYEHUH.

B 3akmrounTenbHOl 4YacTH mpenogaBaTeNb JODKEH IOJABECTH WMTOTM 3aHSATHS, OTMETHB
IIOJIOKUTEIbHBIE W OTPULATENIBHBIE CTOPOHBI, BBIAATH JIOMAIlIHEE 33JaHUE U OpPUEHTHPOBATh
CTYJICHTOB Ha CJIeJIyIolllee IPAKTUUECKOE 3aHsATHE.

[Ipy nNOAroTOBKE K NPAKTUYECKUM 3aHATUAM PEKOMEHIYeTCsl HCIOb30BaTh y4eOHO-
METOAMYECKOe oOecredeHue, yka3aHHoe B IyHKTe 8.

5.2. Yka3zanus 1Jis1 00y4aromuXxcs 1m0 0CBOCHUIO M CUMILTHHBI (MOYJIIO)

[Tpuctynas x wu3ydeHHto YydeOHON aucuumuiuHbl «JluddepeHunanbable  ypaBHEHU,
CTYIEHTY HE0OX0IMMO 03HAaKOMUTKCS € Y4eOHOM mporpaMMoil, yueOHOM, HaAyYHOU U METOINYECKOM
TUTEPaTypoi, UMeroIlIeiics B OUONMMOTeKe y4eOHOro 3aBeleHUsl, BCTPETHTHCS C Mpodeccopcko-
MpernojaBaTeIbCKUM COCTaBOM, IOJNYyYUTh B OHOIMOTEKE PEKOMEHJIOBaHHbIE yUEOHHKH, y4eOHO-
METOAMYECKHE TOCOOMSI C METOAWYECKMM MaTepualioM, 3aBeCTH HOBYIO TeTpaab Ui
KOHCIEKTUPOBAHHUS JEKIUI 1 BHITIOJHEHHS MPAKTUYECKUX 3a/1aHuH.

B Xxome neKUMOHHBIX 3aHATUN CTYACHTaM pEKOMEHAYETCS BECTH KOHCIEKTUPOBAHUE
yueOHOro Matepuaia. JKemareiabHO OCTaBUTh B pabOYMX KOHCIEKTaxX MOJis, Ha KOTOPBIX MOXKHO
JieNlaTh MTOMETKM M3 PEKOMEHJOBAaHHOW JIMTEpaTyphbl, AOMOJHSIOINE MaTepuan IMPOCIyIIaHHOM
JIEKLMH, a TaKKe MOJAYEPKUBAIOLINE 0COOYI0 BaXXHOCTh T€X WJIM MHBIX TEOPETHUYECKHUX IMOJIOKEHUM.
3azaBatrh NPENOJABATENI0 YTOUHSIOINE BOIIPOCHI C LIEIBIO YSICHEHUS TEOPETUUECKUX MOJIOKEHUN. B
X0Jle¢ TOATOTOBKM K Ja0OpaTOpHO-MPAKTUYECKUM 3aHSATHSAM HU3YYUTh OCHOBHYIO JIUTEpaTypy,
O3HAKOMHUTBCS C JOMOJHHUTEIbHON JHUTEpaTypod, HOBBIMH MYyOJMKALUSAMH B TNEPHOAMYECKUX
n3ganusax. IIpu 3Tom yuects pekoMeHIanMM IpenojaBaTes U TpeOOBaHMs y4yeOHOM HMporpamMsl.
JlopabaTbIBaTh CBOM KOHCIIEKT JICKIIMH, JIeJas B HEM COOTBETCTBYIOIME 3alHCH U3 JIUTEPaTyphl,
PEKOMEHIOBAaHHOM TPEroiaBaTesieM 1 MPEeayCMOTPEHHOW Y4eOHOH TporpaMMoii.



[Ipy TOATrOTOBKE K NPAKTUUYECKUM 3aHATHUAM JIEKIIMOHHBIN MaTepuall KaXJIOro pasjelna
JIOJKEH MPOYMTHIBATHCS CTYIEHTaMHU MHOroKpaTtHo. HeoO6XoIuMo 3allOMHUTH OCHOBHBIC MOHATHS,
TEOPEMBl JIEKIIMM U H3Y4YUTh METOABl PEILIECHUS TUIOBBIX 3aJad, 3TO JOJDKHO CTaTh OCHOBHBIM
OPHEHTUPOM BO BCEX IOCIEAYIOUIMX BUAAX paOOThI € JIEKIHUAMU M YU€OHBIM MaTEpUAIIOM.

[Ipy TOATrOTOBKE K KOHTPOJIBHOM paboTe M 3a4eTy CTyASHTaM CIEAYEeT IOBTOPSTH
IIPOI/IEHHBI MaTepuall B CTPOIOM COOTBETCTBUU € Y4E€OHOM IPOrpamMMoili, IPUMEPHBIM ME€pEUHEM
y4eOHBIX BONPOCOB, BBIHOCSIIUXCS Ha KOHTPOJBHYIO paboTy, 3a4eT M COJACPKAIIMXCS B JAHHOM
nporpamMe. Mcrnosnp30BaTh KOHCHEKT JICKUUI U JIMTEpaTypy, PEKOMEHIOBaHHYIO IIPEOIaBaTeIeM.
OOparute 0coboe BHHUMaHUE HAa TEMbl y4EOHBIX 3aHSATHH, MPOMYIIEHHBIX CTYIEHTOM IO Pa3HbIM
npuurHaM. Ilpu HeoOXoauMoCTH 00paTUThCA 3a KOHCYJbTAlMed W METOAMYECKONH IOMOIIBI0 K
IIpenoaBaTellto.

[ToMmuMo JeKIMA W TPAKTHYECKUX 3aHATHH 10 gucnumuinHe «JluddepennuanbHbie
ypaBHEHHs» Y4eOHBIM IJIAHOM MPETYCMOTPEHA U CAMOCTOSITETIbHAS padoTa CTy/IEeHTa MO U3YyUSHHIO
JAHHOM JUCLUIUIMHBL

CamocrosiTenbHas paboTa — 3TO IJIaHUpyeMasi paboTa CTyCHTOB, BBITIOJIHsAEMAsI TI0 33JJaHUIO
U IpU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HeHmoCPeJCTBEHHOIO Y4acTHs.
CamocrosaTenbHass paboTa BBITOMHSET pPAN (DYHKIHMH, Cpead KOTOPBIX HEOOXOAWMO OTMETHTH
ClIeAyIOLIHE:

— pa3BHUBaOILas (MOBBILIEHUE KYJIbTYPbl YMCTBEHHOI'O TpPYyHa, MPHOOIIEHUE K TBOPYECKUM
BUJIAM JESTEIBHOCTH, 00OTAIICHHE WHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH CTYIEHTOB);

— OpHUEHTHUpYIOLIas W CTUMYyIHpYyIollas (mpoueccy oOyueHHs HpUIAeTCs YCKOpPEHHEe Hu
MOTHUBAILINS);

— BocnuTaresnbHas  (POpMHPYIOTCS UM Pa3BUBAIOTCA NPO(ecCHOHAIbHBIE KayecTBa
CHeIUaINCTA);

— HccrenoBarenbckas (HOBbIM ypoBeHb MPO(HECCHOHATBHO-TBOPUYECKOTO MBIIIUIEHUS);

— uH(popmannoHHO-00y4aromas (yuyeOHas [eATeNbHOCTh CTYACHTOB Ha ayJUTOPHBIX
3aHSTHSIX ).
3aiayaMy cCaMOCTOSATENbHON PabOTHI CTYAEHTOB SBJISIOTCS:

— cHCTeMaTU3alus U 3aKpelyieHHe MOTYYEeHHBIX TEOPETUUYECKUX 3HAHUN W NMPaKTHUECKUX YMEHHH
CTYJICHTOB;

— yrayOJieHue U pacuIMpeHre TeOPEeTUIECKUX 3HaHUH;

— (hopMHpOBaHKE YMEHHS HCIIOIb30BaTh CIIPAaBOUHYIO JIUTEPATYPY;

— pa3BUTHE IO3HABATEJIbHBIX CIIOCOOHOCTEH M aKTUBHOCTU CTYIEHTOB: TBOPYECKON MHUIUATHBBI,
CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

—(opMupoBaHHE€  CaMOCTOSITEIBHOCTH  MBIIIJIEHUS,  CHOCOOHOCTEHl K~ CcaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO M CAMOpPEaIn3alluu;

— pa3BUTHUE UCCIEA0BATEIbCKUX YMEHUI.

B yuebGHOM mporiecce BhICIIErO y4eOHOIrO 3aBEI€HUS BBIACISIOT JBA BHIa CAMOCTOSTENbHOMN
paloThI: ayIUTOPHAS U BHEAYAUTOPHAS.

AynutopHas caMoCTOsITeNIbHAs paboTa 1Mo AUCUUIUIMHE BBHIOIHAETCS Ha yUeOHBIX 3aHATHUSIX
101 HENOCPEACTBEHHBIM PYKOBOJICTBOM IIPENOIABATENS U 10 €T0 3a/1aHUSM.

BHeaynutopHas camocTrosiTenbHas paboTa  BBINOJHSAETCA CTYAEHTOM 1O  3aJaHHI0
npernoiaBaTensi, Ho 0e3 ero HeMmoCPeICTBEHHOTO Y4acCTHsL.

BHeaynutopHas camocTosiTeNnbHas paboTa MOXET BKJIOYAaTh Takue (GopMbl pabOThI, Kak:
WH/IMBUyaJIbHBIE 3aHATUS (IOMAIIHUE 3aHATHA); U3yUYeHHE IPOrPaMMHOI0 MaTepuala JUCIUIUTHHBI
(paborta ¢ y4eOHMKOM U KOHCIIEKTOM JIEKIMH); H3y4Ye€HHE DPEKOMEHIYEMbIX JIUTEpaTypHbIX
MCTOYHMKOB; KOHCIIEKTHPOBAaHHUE HMCTOYHUKOB; BBIIOJHEHHE KOHTPOJBHBIX paboT; pabora co
CIIOBapsIMM M CIPAaBOYHHMKAMH; paboTa C DJIIEKTPOHHBIMH OOpa30BaTEeIbHBIMU pECypcamMH H
pecypcamu Internet; BBHIOJHEHHE THIIOBBIX PAcueTOB; IOJATOTOBKA IPE3EHTALM; OTBETHl Ha
KOHTPOJIbHBIE BONPOCHI; pab0oTa ¢ KOMIBIOTEPHBIMU MIPOrpaMMaMH (MaTeMaTHYECKUMHM ITaKeTaMu);
MOJITOTOBKA K 3aueTy; TPYIOBas CaMOCTOATENbHAs paboTa CTY/ACHTOB; MOJyYeHHE KOHCYIbTAIHi
JUISL Pa3bsICHEHHUI MO0 BOMPOCAM M3Y4aeMOMW JTUCIUIIIUHBI.



CogmepxaHue CaMOCTOSITENIBHONW  pa0OThI  CTYIEHTOB IO M3YYCHHWIO JUCIIUTUIMHBI
«duddepennuanpupie ypaBHEHUS» IPEICTABICHO B Ta0IHIIE 4.

Taoauna 4. Cogep:xanue caMoCTOSATEJIbHOH Pa0d0ThI 00y4al0NIUXCS

BOHpOCBI, BBIHOCHUMBIC Ha CAMOCTOATEIIBHOC N3YUYCHHUE IEI(;J(I:;:) @OprI pa60TBI

Tema 1. Benenue 1 CamocrosiTenbHast

dusnueckue 3amadd, NOpuBoJAIMEe K - AuddepeHunanbHbIM BHEayJAUTOpHAas

ypaBHEHHSIM pabota: u3yueHue
COOTBETCTBYIOLIUX

Tema 2. luddhepenunanbubie ypaBHEHUS IEPBOTO MOPSIKA 2 pas3nennon

VYpaBuenus Jlarpanxa u Kinepo PEKOMEHIYEMBIX

Tema 3. luddepennmanbubpie ypaBHEHUS BBICIINX TOPSIIKOB 2 HUCTOYHHUKOB;

®opmyia Octporpaackoro-JInyBus peleHue

Tema 4. Cuctemsl quddepeHInanbHbIX YpaBHEHHHA 3 IIPAKTUYECKUX

®a30B0€ MPOCTPAHCTBO U TPACKTOPUU 3a/1a4

Tema 5. DneMeHTHl KauyeCTBEHHOW TEOpHH TU(PEepeHIIHATbHBIX | 2

yYpaBHEHUU

[TonsiTue mpenenbHOro LMKIA. I'pyOble M HErpyOble IpeebHbIE

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

IToctpoenune ¢pyuknuu I'puna

5.3. Buasl 1 ¢popMBI NHCBMEHHBIX Pad0T, NMPEeAYCMOTPEHHBIX NPH OCBOCHHH JMCHMILIMHBI,
BBINOJIHSIEMbIe 00y4al0IMMHCH CAMOCTOSATEIbHO.

B npomecce wu3ydeHus paucuuminHbl - «/{uddepeHnuanbHple  ypaBHEHUS» MPEAYCMOTpPEHBI
clieyromure Bubl U GOpMbl MHCbMEHHBIX Pa0OT Il CAMOCTOSITEIBHOTO BBITIOJTHEHHUS:

1) ayauropHast KOHTpOJIbHAs paboTa;
2) noManrHee 3a/laHue, Kak TEOPETHYECKOro, TaK U MPAaKTUYECKOro XapakTepa.
KonTponbHble paboThl BHITOTHSIIOTCS CTYJEHTOM B ayTUTOPHH.

6. OBPASOBATEJIBHBIE U HTH®POPMALIMOHHBIE TEXHOJIOI'MHU

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B cootBerctBuM ¢ TpeboBanusimu GI'OC BO mno HampaBiieHHIO MOJTOTOBKH 0aKajaBpOB B
paMKax M3ydeHus: AMcUuIuInHbl «/{nddepeHnnanbapie ypaBHEHH» MPETyCMOTPEHO UCIIOIb30BAHUE
B yueOHOM MpOLIecCce CAEAYIONUX aKTUBHBIX U HHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHITUMN:

Tabanna 5 — OOpa3oBaTejibHBbIC TEXHOJIOTHHM, HMCIOJb3yeMble NPH peaau3aluu y4eOHbIX
3aHATHI

Paznen, rema dopma yueOHOro 3aHATHS
JTUCITUATITUHBI (MOTYJIs1) Jlexums [IpakTrueckoe JlaboparopHas
3aHATHE, CEMUHAP pabota
Tema 1. Beenenue AKTUBHAaA NeKIus DpoHTATBHBIN He
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0npoc MIPEIYCMOTPEHO
Tema 2. uddepenunanbupie AKTHBHAs JIEKIUA Komannnas He
ypaBHEHUSI MIEPBOTO MOPsIJIKa pabora MIPEIYCMOTPEHO
Tewma 3. duddepenunanbupie Jlekusg- Komannnas He
ypaBHEHUS BBICIINX MOPSIIKOB MIPE3CHTALIHS pabora MPELYCMOTPEHO
Tema 4. CucteMnl AKTHBHAsA JIEKIUA Brinonnenue He
g hepeHIMaTbHBIX YPABHEHHIMA KOMAaHIHBIX PETYCMOTPEHO
3aJaHuN
Tema 5. Di1eMeHTHI KAUeCTBEHHOW | AKTHBHAS JEKIIUS Bremonnenue He
TEOpUHU g depeHnanTbHBIX MPAKTUYECKHUX MPEyCMOTPEHO
YpaBHEHUH 3aaHui
Tema 6. [TepBoHauanbHbIC Jlexuus- Brinonnenune He
CBEJIEHUs 00 YpaBHEHUSX B MPE3CHTALIHS MPAKTUYECKUX IPETYCMOTPEHO
YACTHBIX MTPOU3BOIHBIX MIEPBOTO 3aJlaHui
MopsiAKa
Tema 7. KpaeBsbie 3a1aun AKTHBHas JIEKUUA Brinosinenue He
MPAKTUYECKHUX IPELYCMOTPEHO
3aJIaHui

6.2. UndopManimoHHbIE TEXHOJIOTHH

B mpouecce H3y4yeHUs JIUCHUIUIMHBL «JluddepeHnnanbable  ypaBHEHUS» PEKOMEH]yeTcs
UCIOJIb30BaTh MPU BBHINOJIHEHUN y4eOHOW M BHey4yeOHOW paboThl cieayromye WHGOpMalMOHHbIE
TEXHOJIOTHU:

- MCIIOJIb30BaHME IJIEKTPOHHBIX YUEOHMKOB M PA3IMYHBIX CAUTOB (HAampuMep, 3JIEKTPOHHbIE
O1OIMOTEKH, KypHAJIBI U T.J.) KaK UCTOUHUK HH(OpMaLINH;

- WCIIOJNIb30BaHUE BO3MOYKHOCTEH OJIIEKTPOHHOM ITOYTHI TPENoJaBaTess Ui TOJTYYCHUS
KOHCYJIbTAIMi 1 0OMeHa y4eOHOI nHpopManuei;

- HUCIOJIB30BaHHE  CPEJICTB yueOHOW  wmH(popMmanuu  (JIEKIUH ¢

HCIIOJIb30BaHUEM TPE3CHTAIU);

MIpeACTaBICHUS

- HCIIOJIb30BaHME MaTEeMaTHYECKUX MakeToB M OPUCHBIX mporpamm.6.3. IlepeueHp mporpaMMHOro
obecriedeHrs: 1 MH(POPMAITMOHHBIX CIIPABOYHBIX CUCTEM

6.3. IlepeueHb NpOrpaMMHOro odecrneyeHuss 1 UHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

IlepedyeHb JTMIEH3NOHHOTO Y4eOHOI0 NPOrPAMMHOI0 00ecnedeHus

HaumenoBanue
MPOrpaMMHOTO
obecrieueHus

Adobe Reader

Hasnauenne

[Iporpamma 11t MPOCMOTPA PIAECKTPOHHBIX JOKYMEHTOB

LMS Moodle
«INEKTPOHHOE
00pazoBaHME»
Microsoft
Windows 7

BuptyanbHas oOyuaromias cpesia

OnepanmonHasi cucteMa
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Professional
Microsoft Office | ITaker oducHBIX TporpaMm
2013

7-zip | ApxuBaTop

Google Chrome | Bpaysep

Kaspersky | CpencTBo aHTHBHPYCHOM 3aIl[MThI
Endpoint Security
Maple 18 | Cucrema KOMITBIOTEPHO# anreOpbI

COBpeMeHHbIe leO(l)eCCI/IOHaJILHbIe 0a3bl JAHHBbIX, HH(])OpMaIII/IOHHLIe CIIPaBOYHbIC CUCTEMbI

1. Dnekrponnsiit katayior Hayunoit 6ubmmoreku AI'Y na 6aze MARK SQL HITO «udopwm-
cuctem»: https:/library.asu.edu.ru
2. DnekrponHbli Kataior «Hayunsie sxypHansr AI'Y»: http://journal.asu.edu.ru/

7. ®OHJ OODEHOYHbIX CPEACTB AJIA TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOM ATTECTALIUA

7.1. IacnopT (poHIa OLIEHOYHBIX CPEICTB.

[Ipn mpoBeneHUU TEKYLIEro KOHTPOJIS U MPOMEKYTOYHOW aTTECTAllMU MO JUCLUIUIMHE (MOAYIIO)
«duddepennnansupie  ypaBHEHHUsA»  MpoBepsieTcs  CHOPMUPOBAHHOCTH Yy  OOy4aroLIuXcs
KOMIIETEHIINH, YKa3aHHBIX B pa3jiesie 3 HacTOosAIIEeH NMporpaMMbl. DTaTHOCTh (OPMUPOBAHUS TAHHBIX
KOMIIETEHIIMM B Mpolecce  OCBOGHHMA  0Opa30BaTENIbHOM  MpOrpamMMbl  ONperemseTcs
MIOCJIEZI0BATEIbHBIM OCBOCHHEM IUCHMIUIMH (MOAYJEH) U MPOXOXKACHUEM IMpPaKTHK, a B IpOIEcce
OCBOCHMS JUCHMIUIMHBI (MOJYJNs) — TIOCIEA0BAaTENbHBIM JOCTH)KEHUEM pe3yJIbTaTOB OCBOCHHS
COJIEPKaTENIbHO CBSI3aHHBIX MEX1y COO0M pa3ienoB, TEM.

Tab6aunna 6. CoorBeTcTBHE M3y4aeMbIX pa3/iesioB,
Pe3yJ1bTaTOB 00y4eHHsI M OLLEHOYHBbIX CPe/CTB

Ne Kountponupyemsiit pa3znen, rema Kon xontponupyemoit HaumenoBanue
n/n JUCIIUTUIAHBI (MOTYIIA) KOMITETCHITMH (KOMIICTCHIINHN ) OIICHOYHOTO CPEJICTBA
Beenenue
1 OlIIK -1 K/p 1,5, 3auer
Huddepennnanbable ypaBHEHUS
2 HepBOTo MOPSIKa OIIK -1 K/p 1,5, 3auer
nddepeHmanbHble ypaBHEHUS
3 | Auddeper yp OIK — 1 K/p 2.5, 3auer
BBICILIUX MOPSIJIKOB
Cucrembl 1uddepeHanbHbIX
4 ypaBHeHHfIH (bepen OIIK -1 K/p 3,5, 3auer
5 | DneMeHTHI KaueCTBEHHOM TEOpHH OIIK -1 K/p 3,5, 3auer
T depeHIMaTbHBIX YpaBHEHUI
6 | IlepBoHavanbHBIE CBEACHHS 00 OIIK -1 K/p 4,5, 3auer

YPaBHEHHSX B YaCTHBIX
MPOU3BOTHBIX MIEPBOTO MOPSAKA
7 | KpaeBbie 3anaun OIIK -1 K/p 4,5, 3auer



https://library.asu.edu.ru/
http://journal.asu.edu.ru/
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7.2. Onucanue mnokasarejleiddl M KpPHUTepHEB OLECHUBAHMA KOMIICETCHUMI, ONMCAaHHE IIKAJ
OLICHUBAHHSA

Tadauua 7
Iloka3aTeu olleHUBAHUSA Pe3yJbTATOB 00y4eHHUsS B BU/Ie 3HAHUM
[Ixana Kpurepuu onieHuBanus
OIICHUBAHMUS
JEMOHCTPUpPYET TIyOOKOE 3HaHWE TEOPETHYECKOrO MarepHuaia, YMEHHE
5 000CHOBAaHHO M3JIaraTh CBOU MBICIIU 110 00CYKJJa€MBbIM BOIPOCAM, CIIOCOOHOCTD
«OTJINYHO» | TIOJTHO, IPABWJIBHO M apryMEHTHPOBAaHHO OTBEYaTh HA BOMIPOCHI, IPUBOAUTH
IpUMEPBI
4 JEMOHCTPUPYET 3HAHHWE TEOPETUYECKOr0 MaTepuaja, €ro IMOCiel0BaTeIbHOEe
«XOpoLIO» U3JIO)KEHUE, CIOCOOHOCTh MPUBOAUTH MPHUMEPHI, JOMYCKACT €IUHUYHBIC
OIIMOKH, UCTIPABIIIEMBIE TIOCIIE 3aMEYaHUsl MPENOAaBaATEIS
3 JEMOHCTPUpPYET  HemojHoe, (parMeHTapHoe 3HAaHHE  TEOPETHYECKOIo
«y10BIETBODH Marepuaia, TpeOyrollee HaBOAAIIMX BOIPOCOB IPENOAABATENs, TOMYCKAaeT
TeILHOR CYILIECTBEHHbIE OIIMOKM B €ro HW3JI0KEHUHU, 3aTPyIHSETCS B IPUBEICHHUU

IpUMEPOB B (POPMYITHPOBKE BHIBOIOB
2 JIEMOHCTPHUPYET CYyLIECTBEHHbIE MPOOeIbl B 3HAHUM TEOPETUYECKOI0 MaTepuaia,
«HEY/IOBJIETBO | HECIIOCOOEH €ro M3JI0XKUTh U OTBETUTHh Ha HABOJSIIKE BOIIPOCHI MPEI01aBaTes,
PUTEIBHO» | HE MOXKET IPUBECTH IIPUMEPBI

Tadoauna 8
Iloka3aTenu oneHMBaHUs Pe3y/JbTATOB 00y4eHHs] B BH/le YMEHMI U BJIaIeHUH
[Ixana Kpurepun onienuBanus
OLICHUBAHHUS
JEMOHCTPUPYET CIOCOOHOCTh MPUMEHSATH 3HAHME TEOPETHMUECKOro MaTepuasa
5 IIPU  BBINOJHEHUU 3aJaHUM, IIOCIEIOBATEIbHO W IIPABUJIBHO BBINOJIHAET
«OTJIMYHO» | 33JaHUsI, YyMEET OOOCHOBAHHO M3JaraTh CBOM MBICIM U J€JIaTh HEOOXOIMMbIE
BBIBOJIbI
JEMOHCTPUPYET CIOCOOHOCTh NPUMEHATh 3HAHHE TEOPETHMUECKOTro MaTepuasa
4 IIPU  BBINOJHEHUU 3aJaHUM, IIOCIEIOBATEIbHO W IIPABUIBHO BBINOJIHAET
«&opomOoN 3a/1aHus, yMeeT 0O0OCHOBAHHO M3JIaraThb CBOM MBICIU U J€JaTh HEOOXOAUMBbIE
BBIBOJIbI, JIONYCKaeT €JIMHUYHbIE OMIMOKH, HCHpaBiIsgeMble IOCIE 3aMe4aHus
IIPEno/1aBaTelIs
JI€MOHCTPUPYET OT/ENbHbIC, HECUCTEMAaTHU3UPOBAaHHbIE HABBIKH, HE CIIOCOOEH
3 IIPUMEHUTh 3HAHHME TEOPETHYECKOr0 MaTepuajna IMpPH BBIIOJHEHWH 3a/laHHM,
«YJIOBJIETBOPH | UCTIBITHIBACT 3aTPYIHEHHsS U JOMYCKAaeT OIIMOKH MpPU BBHINOJHEHUHU 3aJaHMM,
TEIILHO» BBIIIOJIHSIET ~33JaHUE TpPH TMOJACKa3Ke IPEnojaBarelis, 3aTpyAHSIETCS B
(bopMynHpOBKE BBIBOJIOB
2 HECIIOCOOEH MPaBUIIbHO BBIMTOJIHUTH 3aJJaHHE
«HEYIOBJIETBO
PUTEIBHO

7.3. KoHTpoJibHBbIEe 3ajaHMsi M HHble MaTepuajbl, HeO0XOAUMBbIE /Jsi OUEHKHU
pe3yJbTaTOB 00y4YeHHs IO JTUCHHUILINHE (MOAYJIIO)

Hucmpykyus no binonHeHu0 KOHMPOAbHBIX padom.
KoHTponbHbIe pabOTHl BBIMIONHIIOTCS B ayAUTOpUU. BHHMaTenpHO mnpoumTtaiite 3amanus. [lpu
BBITIOJIHCHU N 3aI[aHI/Iﬁ HEJIb34 II0JIb30BAaTHCA TGJIG(i)OHOM, HHTCPHCTOM, MOXKHO HCIIOJIbB30BATh
KOHCIEKThI JIEKIMi, pabouyio TeTpajb, CIPaBOYHYIO JUTEpaTypy. 3aJaHHUs BBIIOJHAIOTCA Ha
OTIENFHOM JIUCTE, Ha KOTOpoM HeoOxoaumo 3anucats @.1.O. cTyaeHTa, rpyniny, HoMep BapuaHTa, B
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KOKJIOM 3aJaHUM 3aIUCHIBACTCS HOMEp 3a/laHusl, YCIOBUE 3aJaHUs, MOJIPOOHOE peIIeHHEe, OTBET.
Bpewmst BIOTHEHN S KOHTPOJIbLHOK paboThl — 90 MUHYT.

KonTtpoannas padora 1
«InddepenunanbHbie ypaBHEHHUS IEPBOr0 NOPSIAKA

Bapuant 0

1. PemuTs ypaBHEHHS:

a) a) Y)Y =20 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 conepxut Bo3ayx (80% azora u 20% xucnopona). B cocyn Brekaet
Kakayro cekyHay 0,2 11 a30Ta, KOTOPBIil HEMIPEPHIBHO Pa3MEIINBACTCS, U BHITEKAET TAKOE JKe

KOJIM4YeCcTBO cMecH. Uepes kakoe Bpemst B cocyze oyaet 99% azora?

KonTtpoannas padora 2
«AnddepenuuanbHpie ypaBHeHHS] BHICHINX MOPSIKOB)
Bapuanrt 0

1. Pewuth ypaBHEHHE, JOMyCKAIOLIEE TOHMKEHHUE MTOPSIKA:
y"+2xy" =0.
2. Pemmth ypaBHEHUs:
a) y"—=2y"+2y'=0
b) y" —-y=0
¢ Y +4y+3y= 9
d) y"+2y'+5y =e *sin2x
KonTtpoannas padora 3

«Cucrems! 1 depeHINATBHBIX YPABHEHH»

1. PewuTts cucreMy ypaBHEHHI:

dx

— =2X-—
dt y
ﬂ=5x

dt

2. Pemmtb cucreMy ypaBHEHHIA:



3.

12.
13.

14.
15.
16.

14

a) METOJIOM BapHalliy MOCTOSIHHBIX,

0) METOZIOM HEOIPEACIICHHBIX KOA(D(HUIIMEHTOB

{J'c=3—2y
y=2x-—2t

Omnpenenuts B 0COOOH TOUKH aBTOHOMHOM CHCTEMBI, TOCTPOUTH (Pa30BbIi MOPTPET:

%—x+y

dt

dy

Y _ _gx-5
dt y

KonTtpoannas padora 4
«KpaeBbie 3a1a4i. YpaBHEeHHsI B YACTHBIX MPON3BOIHBIX MEPBOr0 MOPSIKA»
Bapuant 0

Haiitn pemenne ypaBHeHHs, YIOBIETBOPSIONIEE YKA3aHHBIM KPAaeBbIM yCIOBHSIM:
y'+y'=1 y(0)=0, y@1)=1,
[Moctpouts QyHKIMIo ['punHa Asst KpaeBoW 3a4a4H:

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

Haiitu obuiee pemenne ypaBHEHHS

2 yz@ = —Xy,

OX oy
a TaKXKe HHTErPATBbHYIO TOBEPXHOCTb, IPOXO/ISINYIO Yepe3 KPUBYIO
y=x%z=x

Bonpocs! 1J1s1 MOATOTOBKY K KOHTPOJIbHOM padoTe NeS (TeopeTH4eckoi)

[Tpumeps! pusnueckux 3ajad, NPUBOIAIMINX K T PepeHInaTIbHbIM YPABHEHUSM.
Onpenenenne 0ObIKHOBEHHOTO UG (HEepeHIINaTbHOTO YPaBHEHMSI IEPBOTO MOPSIIKA U €r0
pemeHus. ['eomeTpudeckoe NCTOJKOBaHNE YPaBHEHUS TIEPBOTO MOPSIKA.

3anaya Komu. Teopema cyiiecTBOBaHMS U €JUHCTBEHHOCTH pelieHus 1uddepeHInaabHOro
ypaBHEHHUS, pa3peIIEeHHOI0 OTHOCUTENBHO IPOU3BOIHOM (0€3 J0Ka3aTeNIbCTBA).
VYpaBHEHHs € pa3IENAOMAMHCS IEPEMEHHBIMH.

OnHOpOHBIE ypaBHEHUS IIEPBOTIO NOPSAIKA.

YpaBHEHUs1, TPUBOIANINECS K OJHOPOIHBIM.

JIuHelHbIE ypaBHEHUSI IEPBOTO MOPSIIKA.

VYpaBHeHnue beprymn.

VYpaBHeHU B OJIHBIX TU(epeHIranax.

. IHTErpupyromumii MHOXHUTENb.
. Anddepenunanbubie ypaBHEHUs IEPBOTO MOPS/IKA, HE pa3pelIeHHbIE OTHOCUTEIBHO

npou3BoiHOM. OcoOble pemienus. MeTo ] BBeieHHsI TapameTpa.

VYpasuenus Jlarpanxa u Knepo.

Juddepennunanbabie ypaBHEHHUS BbICIINX HOpsiikoB OcHOBHBIE MOHATHS. Teopema
CYLIECTBOBAHMS U €JUHCTBECHHOCTH.

VYpaBHEHMSI, JOMTYCKAIOLME TOHUKEHHUE MTOPsIIKA.

ITonmxeHne nopsAaKa B ONHOPOJHBIX YPAaBHEHUSX.

JIuneiiHble OAHOPOAHBIE AU (PepeHIHaTbHbIE YPaBHEHHS N-TO MOPSIKA.
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17. JluneitHast 3aBucuMOCTh QyHKIUH. Onpenenutens BpoHckoro.
18. ®yHnaMeHTaIbHAsA CUCTEMA PELICHUH JTMHEHHOIO OJHOPOJHOIO YpaBHEHMS N-TO NOPSIKA.

19.
20.

21.

22.

23.

24.
25.

®opMyita ocTporpaackoro-JInyBuiLs.

JIuHeliHbIe HEOTHOPOIHBIE YpaBHEHUs N-T0 mopsaka. CTpyKTypa o0IIero petieHusl.

MeTtoa Bapualnuy MPOU3BOJIbHBIX MOCTOSIHHBIX JUISl JINHEHHBIX HEOJHOPOJIHBIX YpaBHEHUH N-ToO
MOpsAJIKA.

JIuHeliHble ONHOPOJHBIC YpaBHEHHS N-TO TOpSAKAa C TOCTOSHHBIMU KO3 (UIMEHTaMH.
Haxoxnenne ¢pyHIaMEeHTaIBHOM CUCTEMBI PELLICHUH.

JIuHeliHble HEOJHOPOJHBIC YpPaBHEHUS N-TO TOpPSJIKAa C TOCTOSHHBIMH KO3 (UIIMEHTAMH.
Metox Bapuanyy HPOHM3BOJBHBIX TOCTOSHHBIX M METOJ| HEOIpeleseHHBIX Ko3(]duuneHToB
HaXO0XECHUS YaCTHBIX PEIICHUH.

[Tonstue pemenus cucrembl ypaBHeHuil. Da3zoBoe MNPOCTPAHCTBO U TPACKTOPHH.
CymectBoBanue penienus. [locranoBka 3anaun Komu. CTpykTypa o01iero pemeHus.

CaeneHue cUCTEMBI K OJTHOMY YPaBHEHHUIO METOJOM HUCKIIIOUEHUS.

JIuneitnsle cucrembl aud@epeHnranbHbIX ypaBHEHUH. MeToJl BapualUu IMPOU3BOJIBHBIX

IIOCTOSAHHBIX.

26.

Haxoxnenue ¢yHIaMeHTAIbHON CHUCTEMBl pEUICHHM JHMHEWHON OJHOPOJAHONW CHUCTEMBI C

noctosiHHbIMU KO3 dunimentamu. [loctpoenne oo1ero pereHus.

27.

IlonsaTne AUMHAMHYECKOM CHCTEMBI. KHaCCI/I(bI/IKaI_II/IH MOJOXKEHUM PaBHOBCCHA JUHAMHUYECKOM

CHUCTCMBbI Ha INIOCKOCTU B HEBBIPOKACHHBIX CIIYUasax.

28.
29.

[Tonsatue npenenbHOro HuKiIa. ['pyosie 1 HerpyOble npeieabHbIC LIUKIIBL.
[loHsiTHE YCTOMYMBOCTH pEUICHUN IUHAMUYECKOW CHUCTEMBI. YCTOMYMBOCTH MO JIsAmyHOBY.

Oynkiun JlsnyHoBa. Y cTOMYMBOCTB 110 EPBOMY NMPUOIMKEHHIO.

30.

31
32
33

34.

35
36

JuddepennunanbHble ypaBHEHHS B YACTHBIX TPOM3BOAHBIX MEpBOro nopsiaka. OCHOBHbIE
OIIpeCIICHUS.

JInHenHbIe OJHOPOAHBIE YPABHEHUS B YACTHBIX IPOU3BOHBIX IIEPBOTO MOPsIKA.

3anava Ko 17151 ypaBHEHHI IepBOTo Mopsiika B YaCTHBIX MPOU3BO/IHBIX.

JInneliHble HEOJHOPOAHBIE YPABHEHUS B YACTHBIX IMPOM3BOJHBIX IEPBOTO NOPSIKA.
Kpaeseie 3a1aun. OCHOBHBIE IOHSTHS U ONIPEACICHUS.

OnHOpOHBIE U HEOJHOPOIHBIE KPAeBbIE 3a/JaUH.

@ynkuus ['puna. [octpoenue pynkuu I'puna.

Ta6anna 9 — I[IpumMepsl OLIECHOYHBIX CPEACTB ¢ KJIYaMH IPABHJIbHBIX 0TBETOB

IIpumepul oyenounwvix cpedcms no Kaxrcoomy muny 3a0aHuil.

Bpem=
Ne Tun IIpasunvuoli BbINOJIHEHUS]
Dopmynuposra 3a0anusl
n/n | 3a0anus omeem (6
MUHYMAXx)

OIIK-1. Cnocoben npumenams 6a3oevle 3HAHUA 8 001ACMU PUUKO-MamemamuyecKux u (i)
ecmecmeenHbIX HAYK 8 cghepe ceoell npoheccuonanbHoll dessmenbHoCmu

1.

3aoanue | Bvibepume oughghepenyuanvroe 1 2
3aKpbIMo2o | ypasHeHue, He umerowee Hu
muna 00H020 peuleHus.:
1)(y)?+1=0;
2)(y')? = x;
3)y' +y%=0.
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No
n/n

Tun
3a0aHus

Dopmynuposxa 3a0aHus.

Ilpasunvruoiii
omeem

Bpem=
BbINOIHEHUS
(6

MUHYMAx)

Jughghepenyuanvroe ypasnenue
;Y
y + o 2x
AGNAEeMCAL:
1) ypaenenuem Bepuynnu,
2) JUHelHbIM YPABHEHUEM;
3) ypasnenuem ¢

Pa30enaouUMUcs
nepemMeHHbIMU.

2

2

Teomempuuecku obwee peuienue
ypasuenus Knepo npeocmaensem
cobotli:
1) cemeiicmeo npsmbix;
2) cemeiicmso napaboi;
3) cemeiicmso
OKpYIHCHOCIE.

Obwee pewenue ypaeHenus
y'=7y'+6=0
umeem 6U0:
1) y = C.e* + C,e?*;
2) y=Ce3* +Cre 3 +
Cse*;
3) y=Ce® + Cye”.

Yacmmuoe peuienue ypasHenus
y'" = xe™, yoosnemsopsiowee
nHauanonvim yenosusim y(0) = 1,
y'(0) = 0, umeem 6uo:

1) y=(x+2)e*+x+1;

2) y=e”;

3) y=1.

3a0anue
OMKPBIMO20
muna

Haitioume obwee pewenue
VDABHEHUsL:
x2y?y'+1=y

Paszoensiem nepemennvie:

dy

2.,2 — .
x°y T y—1;
x*y*dy = (y — Ddx;

y? _dx

y-1"7 " %%
Humeepupyem obe yacmu
VpPagHeHUsL:

y—2+y+ln|y—1|=—l+C
2 b

Pewume 3aoauy:

Haiimu maxyro kpusyro,
npoxoosauyio uepes mouxy (0,-2),
umooObl MaHeeHc yena HaKIoHa
KacamenbHou 8 110001l ee mouke
PABHANCA OpOUHAme 3motl
MOUKU, YBeNUUeHHOU Ha 3
eOUHULDbL

Hcxo0s u3
2eoMempuieckKo2o cCMoicid
npou3600HOU, NOIYyUaAem
oughghepenyuanvroe
VpasHeHue cemelicmea
KPUBBIX,
YOO08IemEopAIOUWUX
mpebyemomy 6 3a0aue
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No
n/n

Tun
3a0aHus

Dopmynuposxa 3a0aHus.

Ilpasunvruoiii
omeem

Bpem=
BbINOIHEHUS
(6

MUHYMAx)

ceoticmey: Z—z =y+3.
Pasoenssn nepemennvie u
uUHme2pupys, NoxYYUM
obwee pewerue:
Inly+3|=x+C.
T'x. uckomas Kpusas
00J12ICHA NPOXOOUMD Yepe3
mouxy (0,-2), m.e. y(0)=-
2, Mo nooCmasJisis Smo
yenosue 6 ooujee
peuieHue, noiyuaem.
In[-2+3|=0+C,
m.e. C=0, mak umo x =
Inly + 3|, omxyoa y =
—3 + e*. B cuny ycrosus
y(0)=-2 oonsxcen bbime
8bIOPAH 3HAK NIIOC:
y=e*—-3

Haiioume onpeoenumens
Bponckozo ons cucmemoi
Gyuxyuii: 1, X.

Hmeem:

wia=ly {=1

Pewums cucmemy

oughghepenyuanvuvix ypasHenuii.

dx N dy
ac Vg T

Ipoougpepenyupyem no
t nepsoe ypasnenue:

d*x dx dy

dc e T dt
Hcxnrouasn uz
NONYYEeHHO20 YPABHEHUS

dy
¢ WY, umeem

d

d?x

— —2x=0.

dt?
Xapaxmepucmuueckoe

ypasuenue k? —2 =0
umeem KopHu K1, = ++/2
Creoosamenvho, obwee
peuieHue Oisl X
3anuwemcs 8 suoe

x = CeVZ 4 CetV?
Obwee pewerue 0ns y
HAX00UM U3 Nepeo2o

VPABHEHUsL:

d
y=—x—x=C1(\/§

dt
— 1)6“/E
—C,(V2
+ 1)e‘t‘/5
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seuecmeeHmnble, pasHoie,
nonoMHCUMenvHble.
Cnedosamenvho, mouka
nokos (0,0) —

HEeYCMOoU4UBblU y3ell.

Bpem=
Ne Tun DoODMVIUDOsKd 30N Ilpasunvruoiii BbINOJIHEHUS
n/n | 3a0anus PAVIUP omeem (6
MUHYMAx)
10. Onpeoenums xapaxkmep mouxu Cocmasnsem 7
NOKOs cCUCmeMbl xapaxkmepucmuieckoe
dx ypasnenue
PR |5 -1 -1
=0
dy 2 1-4
—=2x+y u > —61+7=0.
dt
E2o kopnu
A =3++2>0,
l,=3-v2>0

00yuyeHus1 10 TUCHMILINHE (MOIYJIIO)

TEXHOJIOI'HTYECKASA KAPTA

7.4. MeToauueckue MaTepualjbl, ONNpeaC/IAIOIIUE MPOUHECAYPLI OUCHUBAHUSA PE3YJIbLTATOB

Tabnuna 10 — Texnosiornyeckasi KapTa peMiTHHIOBBIX 0AJ1JI0B 10 JUCHHUILINHE (MOAYJIIO)

Ne KosnnuecrBo MaxkcumaJjibHoe Cpok
n/ | Kourpoaupyembie MeponpuATHi/ | KOJMYecTBO 0a/1JI0B | MpenocTa
N | MeponpusTUs 0aJLIbI BJICHHUS
OcHOBHOI 0JIOK
1. | KonrponpsHas pabora Nel. 9 6amoB 3a 18
MIPaBIIIBHO 1o
BBHITIOJTHEHHOE pacnucaH
3amanue 1 u 9 15070)
0aioB 3a
MIPaBIIIBHO
BBHITIOJTHEHHOE
3aganue 2
2. | Konrponbnas padora Ne2. 3 bayia 3a 18
MIPaBUIILHO o
BBITIOJTHEHHO® pacmiucaH
3aganue 1 u 15 HI0
6asioB 3a
MIPaBUIILHO
BBHITIOJTHEHHOE
3aganue 2
3. | KonrpoabHas pabora Ne3. 5 6ayuioB 3a 18 o
MIPaBUIILHO pacnucan
BBITIOJTHEHHOE UI0
3ajganue 1, 5
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0asIoB 3a
MIPaBUILHO
BBIIIOJIHEHHOE
3aganue 2 U 8
OayIoB 3a
MPaBUIILHO
BBIIIOJIHEHHOE
3azanue 3

4. | KonrponbHas padora Ned.

5 OanoB 3a
MPaBUIILHO
BBIIIOJIHEHHOE
3amanue 1, 5
0ajoB 3a
MPaBUIILHO
BBIITOJIHEHHOE
3aganue 2 1 8
0ajioB 3a
MPaBUIILHO
BBIITOJIHEHHOE
3amanue 3

18

1o
paciiucaH
HI0

5. | Konrponbnas padora Ne5.

o 9 GayIos 3a
KaXKJ10€
[IPaBUJIbHO
BBIIIOJIHEHHOE
3a/1aHHe

18

1o
paciucan
15830)

Bcero

90

Byok 6onycoB

6. IToceluenue 3auaTuii

0,1 6ayut 3a
3aHATHE, HO HE
Ooee 2

1. AKTHBHOCTH CTY/IEHTA Ha

3aHATUAX

0,3 6ayuta 3a
3aHATHE, HO HE
oomnee 3

o
pacnucaH
U0

8. BrinonHenue qoMaIiHero

3aaHusd

0,3 6ayuta 3a
3aHATHE, HO HE
oomnee 3

9. 3HaHWe MaTepuaza

BBIXOSLIETO 32 PAMKHU
JIEKITUHA

0,1 6amr 3a
3aHATHE, HO HE
0omee 2

Bcero

10

Hroro:

100

Tab6anna 11 — Cucrema mrpagos (U1 0OAHOTO 3aHATHSA)

[TokaszaTenu basnsl
Ono3nanue -1
He rotoB K npakTU4ecKON 4acTH 3aHATUS -3
Hapymienne yaeOHON TUCITUTIIMHBI -2
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[Tpomyck neknumii 6e3 yBaXKUTEIbHBIX MPUYHH (32 OJTHY JICKITUIO) -1
[Tpomyck npakTUYeCKUX 3aHATUI 0€3 yBaXKUTEIbHBIX MPUYHH (32 -1
OJIHO 3aHSITHE)

Tadauma 12 — Ilkana nepeBoaa PeMTHHIOBBIX 0aJIJIOB B MTOTOBYI0 OIIEHKY 3a CeMeCTp
1o JUCUHUIIMHE (MOTYJII0)

Cymma 6asioB Onenka 1o 4-0aJIbHOI HIKane
90-100 5 (OTJIMYHO)
85-89
;(5):32 4 (xopomo) 3auTeHo
65-69 3
60-64 YJIOBJIETBOPUTEIIBHO)
Huxe 60 2 (HeyIOBJIETBOPUTEIIBHO) He 3aureno

[Ipu peanuzauuu JUCHMIUIMHBL (MOAYJSI) B 3aBUCUMOCTH OT YpPOBHSI IOATOTOBICHHOCTH
o0yyJaroIuxcs MOryT ObITh MCIIOJIb30BaHbl UHbIE (POPMBI, METO/IbI KOHTPOJIS M OLICHOYHBIE CPE/CTBA,
HCXO/1s1 U3 KOHKPETHOM CUTYallUH.

8.YUEBHO-METOJUYECKOE U UH®OPMAILIMOHHOE OBECNIEYEHUE
TUCHUILIMHBI (MOLYJIS)

8.1. OcHoBHas InTEpaTypa

1. Pomanko B.K. Kypc muddepeHunanbHbIX ypaBHEHUH M BapUallMOHHOIO MCUYUCIEHHA. M.:
BMHOM, 2015. URL: http://www.studentlibrary.ru/book/ISBN9785996330133.html (OBC
«KoOHCYyNbTaHT CTyIEHTa»).

2. Komommaa M.B. Jluddepenumansapie ypaBHEHHS: Kypc JeKiuil. Actpaxanb: W3mat. [lom
«Actpaxanckuii yauBepcure», 2007. 172 c. (45+10 (3H) 9K3.).

3. ®wmnmnoB A.®. COopHuk 3amay no auddepeHunanbHpiM ypaBHeHUsM. M.-Mbkesck : HUILL
"PerynsapHas u xaoruueckas quHamuka", 2002. 176 c. (26 3k3.).

8.2. JlonosinuTeIbHAS JIMTEPATypa

1.EropoB A.M. OObikHOBEHHbIE AU depeHInaIbHble YpaBHEHUS C MNpUIOKEHUsSIMU. M.:
OU3SMATJIUT, 2007. URL: http://www.studentlibrary.ru/book/ISBN9785922107853.html (3BC
«KOHCYBTaHT CTyIEHTaY).

2. CrexinoB B.A. OcHOBBl TEOpUM HWHTETPUPOBAHUS OOBIKHOBEHHBIX AMPPEepeHInaTbHbIX
ypaBHEHHil: y4deOHOe mocobue st By3oB. M.: IOpaiit, 2019. URL: https://www.biblio-
online.ru/bcode/438461 (ObC nsnarenscta FOPAMT, pasnen «JlereHaapHbie KHHTH).

3. Ps6ymxo A.Il. UnauBuyanbHbIe 3aIaHUs IO BBICIIEH MaTemaTuke. Yacte 2. YuebHoe mocodue.
Musck: Beimmiimras mkora, 2011. URL: http://www.iprbookshop.ru/20274.html (35C «IPRbooks»)

8.3. UnTepHeT-pecypchl, He0OX0AMMbIE I OCBOCHH S JUCHUIIIMHBI (MOIYJIA)
1. DOnextponnas Oubnuoteuynas cucrema (DbC) OOO «llomutexpecype» «KoHCymbTaHT
cTyaeHTa»: Www.studentlibrary.ru
2. DIeKTpOHHAs OWOJIMOTeYHAss CHUCTeMa H3aTebCTBa IOPAﬁT, pazaen «JlereHmapHble KHHUTH:
www.biblio-online.ru
3. DnekTponHas 6bubnmoreunas cucrema IPRbooks: www.iprbookshop.ru

9.  MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHME JIMCHOUTLJIMHBI
(MOJIVJISA)


http://www.studentlibrary.ru/book/ISBN9785996330133.html
http://www.studentlibrary.ru/book/ISBN9785922107853.html
https://www.biblio-online.ru/bcode/438461
https://www.biblio-online.ru/bcode/438461
http://www.iprbookshop.ru/20274.html
http://www.studentlibrary.ru 
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
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Pabouass mporpamMma AMCHMIUIMHBI (MOAYJNS) TPU HEOOXOIUMOCTH MOXKET OBITh
aJlanTHpOBaHa Uit OOydeHHs (B TOM YHUCIIE C MPUMEHEHHUEM IMCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI) JIWI] ¢ OTPAHHYEHHBIMA BO3MOKHOCTSIMU 37I0POBbBS, HHBAUAOB. JlJist 3TOTO Tpedyercs
3asBJICHHE OOYYAIOIIMXCS, SBISIONIMXCS JIMIIAMH C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS,
WHBAJIUJaMU, WU WX 33aKOHHBIX TMPEACTABUTENCH W PEKOMEHJAIMH TICHXOJIOTO-MEIUKO-
MeIaroruieckod  KoMuccuu. il WHBAIMIOB COJIEp)KaHWE padovyeil MporpaMMbl JHCIUTUTHHBI
(MOIynsi) MOXET OINpPEAeNsAThCS TaKXKe B COOTBETCTBUM C WHAMBHAYAIBHOH MPOrpaMMOii
peadbunHuTay HHBAIKAA (MIPU HATHYHHN).



