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1. HEJIA U 3AJAYN OCBOEHUA AU CHUITIJIMHbI

1.1. lleasiMmu ocBOEHUNA TUCHUILIAHBI SBIISIOTCS:

o dbyHIaMeHTaIbHAs TIOATOTOBKA B 00s1acTH AU PepeHIInaTbHBIX YPaBHEHUH;

. OBJIQ/ICHUE METOJAaMHU PEIICHHs] OCHOBHBIX TUIOB Au((epeHLnanbHbIX ypaBHEHUH U HX
CHUCTEM,;

. OBJIA/ICHUE COBPEMEHHBIM MATEMaTHYECKUM ariapaToM JUIs JaIbHEHIIIEro MCIONb30BaHuUs

B IIPUJIOKCHUAX.

1.2. 3agauu ocBOeHMS AV CHUIIHHBI:
o chopMUpOBaTh Yy CTYACHTOB HAaBBIKM PEIICHUS OOBIKHOBEHHBIX JH(hepeHITnaTbHbIX
YpaBHEHU.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

2.1. VYdeonas aucuunauna «[Ipaktukym 1o guddepeHInanTbHBIM — YpaBHEHUSIM
OTHOCHTCS K 00513aTeIbHON YacTH U OCBauBaeTcs B 4-5 cemecTpax.

2.2. Jlnst u3yyeHUsi JAHHOM y4yeOHO#W NMCHUILIMHBI He0OXOAUMBI CJIeqYyIole 3HAHMS,
YMeHUsl, HABBIKH, (popMUpYyeMble MPeAIIecTBYIOIUMU YUeOHbIMH TUCHUTITHHAMMU:

° MartemMaTHdeCKHH aHAIH3;
o Anrebpa u TeoMeTpus.

3HanusA: o aUdQPEpeHIHATBHBIX W WHTETPAIBHBIX HCYHCICHHUSIX (QYHKIUHA OTHOTO |
HCCKOJIbKUX IICPECMCHHBLIX.

VYMeHus: pemath OCHOBHBIC 3amaun Ha nuddepeHiupoBanne ¢GyHKIUA OTHOW U
HECKOJIbKUX JCHCTBUTENbHBIX MEPEMEHHBIX, HHTEIPUPOBaHHE (YHKUMUNA OJHOH M HECKOIBKUX
JEHCTBUTEILHBIX TIEPEMCHHBIX.

HaBpiku: ucnoin30BaHus CTaHJApTHBIX MCTOA0B U MO,Z[GJIeﬁ MaTeMaTU4YCCKOIo aHain3a nu
WX IPUMEHEHUS K PEIICHUIO MPUKIIATHBIX 3a/1a4.

2.3. Tlocaeaywommue y4deOHble AUCHUIUVIMHBI W (MJAM) NPAKTHKH, AJS1 KOTOPBIX
He00X0MMBbI 3HAHUS, YMEHUS, HABBIKH, (JOpMHUPYyeMble JAHHOW Y4eOHOW TUCHUIINHOM:
° YuciaeHHbIe METOIBI
o ANTOPUTMBI B MaTEMAaTUKE
o OBOJIIOIIMOHHBIEC BBIYMCIICHUS

3. IJIAHUPYEMBIE PE3YJIBTATBI OBYUEHMS 110 JUCIIUITVIMHE

[Ipouiecc ocBOCHMS MUCHUILUIMHBI HANpaBlieH Ha (OPMUPOBAHUE SIEMEHTOB CIIEAYIOIIUX
kommeteHuil B coorBeTcTBUU ¢ ®I'OC BO u OIIOIT BO no nanHOMYy HampaBiIeHHUIO MOATOTOBKH /
CHEIUATbHOCTH:

a) npodeccuonanbubix (I11K):

. CIIOCOOHOCTh ~ MOHUMATh, COBEPIICHCTBOBATh M MPHUMEHSTh COBPEMEHHBIM

matemarnueckuii anmapar (I1K-8).

Taouuna 1 — Jlekomno3uuus pe3yjabTaToB 00y4eHH sl

Kon [Tnmarupyemsle pe3ynbTaThl 00yUSHHS 110 AUCIUTIIHNHE
1 HAaNMEHOBaHUE
3HaTh Ymets Bmanets
KOMIETCHINN
K-8 WIIK-8.1.1 3nanne NIIK-8.2. YMeeT npUMEHATh HIIK-8.3.1 HaBbikoMm
I1K-8.1. Bnagenue COBPEMEHHOTO METO/bl UHTETPAIIBHOTO U MIPUMEHEHHUS
METOJIAMH MHTETPAIILHOTO U | MaTEeMaTUYECKOTO T epeHIINaTHHOTO HCYUCICHUS | COBPEMEHHOTO
TudpepeHIaTbHOTO ammapara, OCHOBHBIC | OJHOW M HECKOJIbKHX MEPEMEHHBIX | MaTeMaTHYeCKOTO
HCYHCIICHUS OJHOH U BUIBI TIPY PEIICHUH MPUKIATHBIX 3a7a4. ammapara mpy perieHuu
HECKOJBbKUX MEPEMCHHBIX TudhepeHIaIbHBIX MIPUKIIATHBIX 3a/1a4.
YpaBHEHUI U METOJIBI




Kon [TnarupyeMble pe3ynbTaThl 00YUYCHHSI IO JUCIUTUIHHE
Y HaMMEHOBaHUE
3HaTh VYmers Buanets
KOMIIETEHI[UH
HX PEUICHHUS.

4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHDbI

O0BEM TUCHIUIUIMHBI COCTABIAET | 3a4€THYIO €AMHUILY, B TOM Ynciie 36 Jaca, BBIJEICHHBIX
Ha KOHTAaKTHYIO palOoTy oOydaromiuxcsi ¢ mpemnojaBareneM (M3 HUX 36 4acoB — MPaKTUYECKHE
3aHATHUA).

Tabauna 2 — CTpyKTypa U cojiepkaHue U CUUIITHHBI

KonraktHas ®dopma TeKyIero KOHTpPoIIs

>y CaMmocT.

= pabota YCIIEBaEMOCTH,

3 pabota .

Pasnern, TemMa TUCIHMITTHHBL g (B yacax) (hopMa MPOMEKYTOUHOM
Slon|m|a| ke | cp arrectatit
[no cemecmpam]

Tema 1. [luddhepeHnpanbHpie ypaBHEHUS 4 10 KontponbHas pabora Ne 1
BBICIITNX TIOPSIIKOB.
Tema 2. CucteMbl OOBIKHOBEHHBIX 4 20 KonTtponsnaas padora Ne 2
muddepeHanbHBIX ypaBHEHUH.
Tema 3. ABTOHOMHBIE CUCTEMBI 4 6 KonTtponbHas padora Ne 3
nuddepeHTaNIbHBIX YpaBHEHUH.
Hroro 36 3auer

Ilpumeuanue: JI — nexuus; I13 — mpaktuueckoe 3anarue, cemunap; JIP — maboparopHast
pabora; KP — xypcoBas pabota; CP — camoctosTenbHas padoTa.

Tadauna 3 — Marpuna cooTHeCeHUsI Pa3aesioB, TeM Y4eOHOl TUCUMILIMHBI U (opMHUpyeMBbIX
KOMIIeTEeHIH

P K Ko KOMICTCHIIHIL OO011ee KOITHIECTBO

a3aei, TeMa 0JI-BO 2 IT KOMIICTEHLMi
JIACLIAIUIAHBI 4acoB K8

Tema 1. 10 + 1

Tema 2. 20 + 1

Tema 3. 6 + 1

HUroro 36

Kpatkoe conep:xanue Ka:xx10i TeMbl M CHUILTHHBI

Tema 1. ludpepenunabHble ypABHEHUS BbICIINX MOPSIKOB.
OcHOBHbIE TOHATHS. YPaBHEHHs, [OMYCKAOIIME IOHMW)KEHHE mopsaka. JIluHeliHble
muddepeHnranbHbpIe YpaBHEHUS BBICIIMX MOPSAAKOB. JIMHEHHBIC ofHOpOAHbIe AuddepeHnanbpHbIe

YpaBHEHHUS BBICIIMX MOPSAKOB. JIMHEHHbIE HEOMHOPOJHBIC ypaBHEHHUs X -ro mopsaka. Meton
BapuallUi TOCTOSIHHBIX [IJIs1 JIMHEWHOTO HEOJHOPOJHOTO ypaBHEHHUs 1 -ro mopsaka. JIuHenHbie

ypaBHEHHUsI 1-TO TIOPSAAKA C TOCTOSHHBIMU K03 pULIeHTaMu.
Tema 2. Cucremsl 1uddepeHunaNbHbIX YPABHEHUI
OcHOBHBIE TOHATHS, HOpMaibHas ¢opma cucTeMbl IUdPEpEeHINMATBHBIX YpaBHEHUM.

[IpuBeneHre HOpPMaIbHON CHUCTEMBI K OJHOMY YpaBHEHHIO /-ro mopsnka. Bekropnas ¢opma
3aIMCH, MEXAaHMUECKUI CMBICI HOPMAaJbHON cucTeMbl. JIuHeiiHble cucteMbl AudQepeHIraIbHbIX
ypaBHeHU. JIMHEWHBIE OTHOPOAHBIE CHCTEMBI. JIMHEHHBIE HEOJHOPOIHBIE CHUCTEMBI. MeTon
BapHUaLlUU MOCTOSHHBIX YISl IMHEUHBIX HEOJHOPOAHBIX cucTeM. JIMHEITHbIE OAHOPOAHBIE CUCTEMBI C
MTOCTOSTHHBIMH KO3 (UIIUCHTAMH.
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Tema 3. ABTOHOMHBIE crcTeMbl TU((epeHINATbHBIX YPABHEHHIA.

OcHoBHble TIOHATHS. Touka mokos. Bwuabl Tpaekropuu. OcoObie Toukn. Cryuai
JNEHUCTBUTENBHBIX KOPHEH XapaKTepUCTUYECKOro ypaBHEHMs. Ciyyall KOMIUIEKCHBIX KOpHEH
XapaKTePUCTUYECKOTO ypaBHEHHUS.

5. METOAUYECKHUE YKA3AHMUA 110 TPEITOJABAHUIO
N OCBOEHHIO JUCIUIIVINHBI

5.1. Ykazanus s mnpemoaaBaresied M0 OPraHM3alud M TNPOBEIEHUI0 Y4eOHbIX
3aHATHHA M0 TUCHUILINHE

IIpakTnyeckue 3aHATHS

[IpakTudeckue 3aHATHE — IEJICHANIPABICHHAs ¢GopMa OpraHU3alMU IeJarOrHYecKOro
mpolecca, HampaBjieHHass Ha YriyOJeHHe Hay4YHO-TEOPETHMUECKUX 3HAaHUW U OBJIAJICHHE
OMMPCACIICHHBIMH MCTOAaMU paGOTBI, B MPOLECCC KOTOPBIX Bblpa6aTbIBaIOTC$I YMCHUA W HaBLIKU
BBITIOJIHCHUS TEX WJIM UHBIX YU4EeOHBIX ACHCTBUI B NaHHOW cdepe Hayku. OHU pa3BUBAIOT HAyYHOE
MBIIIJICHUEC W PCYb, MO3BOJIAIOT HNPOBCPUTH 3HAHUA CTYACHTOB W BBICTYIIAIOT KaK CpCACTBa
OTIEpPaTUBHOM OOPATHOMU CBSI3H.

IIpaBUIBHO OpraHU30BaHHBIE IIPAKTUYECKUE 3aHATUS OPHUEHTUPOBAHbI Ha PELICHUE
CIIEYIOIIMX 3aau:

° o0o01IeHne, cucreMaTH3alys, yriyOJgeHne, 3aKperUieHue MONYYEeHHBIX Ha JIEKIUAX U B
IpoIecce CAaMOCTOSTENbHON PabOThI TEOPETUUECKUX 3HAHUHN MO IUCHUILTHHE (TIPEAMETY);
o dbopMHpOBaHHE TPAKTHYCCKUX YMEHHUH W HaBBIKOB, HEOOXOAMMBIX B Oymymiei

poeCCUOHATBHON JEeSITENbHOCTH, peau3alys €JUHCTBA WHTEIUIEKTYaJIbHOM M TNPaKTHYECKOU
NESTEIIBHOCTH;

o BbIpa0OTKa MpH pPEIICHHH IOCTABICHHBIX 3a/ad4 TaKuX MPOPECCHOHATBHO 3HAYUMBIX
KaueCTB, KaK CAMOCTOSITEIbBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsI HNHULINATUBA.

CocrtaB 3amaHuil JUIsl MPAKTUYECKOTO 3aHATHUSA JOJDKEH ObITh CIUIAHUPOBAH C PacyeToM,
4TOObl 32 OTBEJCHHOE BpEMsS OHHM MOIVIM OBITh Ka4eCTBEHHO BBIMIOJIHEHBI OOJIBIIMHCTBOM
y4damuxcs.

[IpakTHyeckue 3aHATUS JOJDKHBI Tak OBITh OpPraHM30BaHbI, YTOOBI CTYAEHTHI OLIYILIATH
HapacTaHUE CJIOXHOCTH BBIIOJHEHMs 3aaHUM, UCHBITHIBAIM Obl IOJOXHUTEIbHBIE AMOLMH OT
NepeXKUBAHUsI COOCTBEHHOTO yCIleXa B YYCHHH, TIOUCKAMH MTPABHIBHBIX U TOYHBIX PELICHUH.

5.2. Yka3zanus 1J1s1 00y4al0IIMXCS 110 OCBOCHUIO TUCHUIINHBI

IIpakTyeckoe 3anaTHe. Kak K HeMy rOTOBUTBHCH

1. [IpakTueckoe 3aHsATHE HambOolee aKTUBHBIM BHJA Y4eOHBIX 3aHATHH B By3e. OH
IperoiaaraeT CaMOCTOSATENbHYIO PadOTy HaJl IEKIUSAMH U y4eOHBIMU TTOCOOUSIMH.
2. K kaxqoMy npakTH49eCKOMY 3aHSATHIO HYXHO TOTOBHUTHCS. [I0ATOTOBKY ciieayeT HauMHATH C

MOBTOPEHUS] TEOpUH (IO 3amUCSIM JEKIMA WM Mo ydeOHOMYy mocobuto). Ilocrme 3Toro Hy*’HO
pelaTh 3aJa4y U3 MPEAJIOKEHHOIO TOMAIIHErO 3aJaHusl.

5.3. Buapl U ¢opMbl NHCbMEHHBIX PadoT, MNPeIyCMOTPEHHBIX IPH OCBOCHHH
AUCHHUIINHBI, BBINOJIHAEMbIE 00y4al0IIHMHCHA CAMOCTOATEIbHO

PerynspHoe BbIIIOTHEHNE AOMAIIHEH pabOThI.

6. ObPA3OBATEJIBHBIE I UTHO®OPMAIIMOHHBIE TEXHOJIOI'NHA
[lpu peanm3anuu pa3iIWYHBIX BUAOB Yy4eOHOH paboThl mo aucuuruimHe «[IpakThkyMm 1mo
mudQepeHMaTbHBIM  YPAaBHEHUSIM»  MOTYT  HCIOJB30BAThCS  AJIEKTPOHHOE OOydyeHHe U
JIMCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.
6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHN

Tadiuna 4 — OOpa3oBaTe/ibHble TEXHOJOTHH, UCIOJb3yeMble NMPH peaM3aluid y4eOHbIX
3aHATHH

Pasnen, rema ®dopma yueGHOTO 3aHATHS

JIICLUTIIMHBI Jlexkuus IIpakTHyeckoe 3aHATHE, CEMUHAP |  JlaGoparopuas




pabora
Tema 1. He npedycmompeno Buinonnenue npaxmuyeckux 3adanuil, OUCKyccuu He
npedycmMompeHo
Tema 2. He npedycmompeno Buvinoanenue npaxmuyeckux 3a0anuil, OUCKYCCUll, He
KOHMPOAbHAL paboma npeodyCcMOmpeHo
Tewma 3. He npedycmompeno Buvinoanenue npaxmuyeckux 3a0anutl, OUCKYCCUll, He
KOHMPOAbHAL paboma npeodycMOmpeHo

VY4eOHble 3aHATHS MO AUCIHUIUIMHE MOTYT MPOBOAMUTHCS C MPUMEHEHHEM MH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHBIX CETel IpH ONOCPEAOBAaHHOM (HAa PpAcCTOSHUM) HWHTEPAKTUBHOM
B3aMMOJICHCTBUM OOy4aromuXcss W TpenojaBareis B pexkumax on-line wnu off-line B ¢dopmax
BUJICOKOH(EpPEHIIUU, coOeceJoBaHUs B peXHUMe 4aT, (opyma, yaTa, BBIIOJHEHMs BUPTYalIbHbIX
3aJlaHui U JIp.

6.2. UnpopManmoHHbIE TEXHOJIOTHH
J UCIIONIb30BaHNE BO3MOXKHOCTEW WHTEpHETa B y4eOHOM Tporecce (UCIONb30BaHUE caiiTa
npenoaaBaTeiisd (paCCBIJ'IKa 3aHaHHﬁ, MPpEaAOCTAaBJICHNUC BBIITOJIHCHHBIX pa60T, OTBCTBI Ha BOIIPOCHI,
03HAKOMJICHHE 00YJaIOMIUXCsl C OIICHKAMU U T. 11.));

J UCTIOJIb30BaHUE IICKTPOHHBIX YUEOHMKOB M Pa3IMUYHBIX CAMTOB (HAaIpUMep, 3JIEKTPOHHBIX
O6UOINOTEK, )KYPHAJIOB U T. JI.) KAK HICTOYHHKOB HH(pOPMALINH;

J UCTIONIb30BaHUE BO3MOXKHOCTEH AJIEKTPOHHOM ITOUTHI IIPETIOIaBaATEIs;

o UCIIOJIb30BaHUE CPEACTB MPEACTaBICHUS Y4eOHOM HH(pOpManMu (NEKTPOHHBIX y4eOHBIX

HOC06HI>'I U T[PAKTUKYMOB, MNPUMCHCHUC HOBBIX TEXHOJIOTUH IJi1 MPOBCACHUA  OYHBIX
(TpagUIIMOHHBIX ) JICKIIUHA U CEMUHAPOB C MCIOJIb30BaHUEM ITPE3CHTALIUN U T. 11.);

° HCIIOJIb30BAHUC HHTCIPUPOBAHHBIX O6pa3OBaTe.HLHBIX cpea, rac rJIaBHOU COCTaBHHIOIJ_Ieﬁ
SABJIIIFOTCA HC TOJIBKO MTPHUMCHACMBIC TCXHOJOTHHM, HO HW COACPKATCIbHAA 4YaCTb, T. C.
nH(pOpMaIMOHHBIE pecypchl (AOCTYN K MHPOBBIM MH(OPMAIIMOHHBIM pecypcam, Ha 6a3e KOTOPHIX
CTpOUTCS Y4eOHBIH MporLecc);

o WCIIONIb30BaHUE BUPTYyalibHOU oOy4aromieit cpeast (LMS Moodle «lludpoBoe oOydenme»)
WJIH UHBIX WH(POPMAIIMOHHBIX CHCTEM, CEPBHCOB H MECCEHKEPOB.

6.3. IlporpammHoe oOecnedyeHHne, COBpeMeHHbIe NMPO(ecCHOHAIbHBbIE 0a3bl JaHHBIX
1 HHQOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI

VY4eOHble 3aHATHS MO JAUCIHUILUIMHE MOTYT MPOBOAMUTHCS C MPUMEHEHHEM HMH(OPMALMOHHO-
TEJIEKOMMYHUKAI[MOHHBIX CETe IpH ONOCPEAOBAaHHOM (HAa pAacCTOSIHMM) HHTEPAKTHBHOM
B3aUMOJICHCTBUM OOy4alolMXCsi M IpernojaBateniss B pexumax on-line u off-line B ¢dopmax
BUJICOKOH(EPEHIIUU, cOOECe0OBaHUs B PEXKHMME 4aT, BBINOJIHEHHUS BHUPTYaJIbHBIX NPAKTHUECKUX
3aJaHuH.

6.3.1. IlporpammHoe o0ecnieyeHune

HanMenoBaHue mporpaMMHOTO 00eCTIeUeHUS Ha3znauenue
Adobe Reader [Tporpamma JuIst IPOCMOTPA AIEKTPOHHBIX TOKYMEHTOB
[Tnardopma nuctanmoHHOTO 00yueHuss LMS Bupryansnas oOydatomas cpena
Moodle
Microsoft Office 2013 [Taket 0UCHBIX TpOTpamMM

6.3.2. CoBpemeHnHble TnpodeccHOHANIbHBIE ©0a3bl JAHHBIX H HMH(GOPMAIMOHHBbIE
CIPaBOYHbIE CHCTEMbI
1. DnexkTpoHHas OUOIMOTEKa «ACTPaxaHCKUH TOCYJapCTBEHHBIN YHHUBEPCUTET» COOCTBEHHOM
reHepanm  Ha 1uiatpopme OBbC  «OnektponHslii  UwtampHbW  3am  —  bubmmoTexy.
https://biblio.asu.edu.ru
2. OnekTpoHHO-Oubmoreunas cucrema (OBC) OOO «llomurexpecype» «KoHCyabTaHT
cryaentay». www.studentlibrary.ru.
3. DNeKTpoHHAass OMOJMOTEYHAsT CHCTeMa H3aTeIhCTBA IOPAIZT, pazgen «JlerenmapHeie
KHATHY». WwWw.biblio-online.ru, https://urait.ru/
4. DnekTpoHHO-O0ubmoreunas cucrema BOOK.ru https://book.ru




7. ®OHJ1 OHEHOYHBIX CPEACTB U151 IPOBEJAEHUA TEKYHIEI'O KOHTPOJIA
N ITPOMEXYTOYHOU ATTECTAIIUU 11O JUCIIUIIJIMHE

7.1. acnopT (pOH/IA OLIEHOYHBIX CPEICTB

IIpn mpoBeneHUM TEKYIIEro KOHTPOJS W IMPOMEKYTOYHOM aTTECTAllMM 110 JUCLUILIMHE
npoBepsieTcs: cOPMUPOBAHHOCTh y OOYyYaIOUIUMXCSl KOMIIETEHLMH, YKa3aHHbIX B paszjaene 3
HACTOSIIEH MPOrpaMMBbl. DTAMHOCTh (HOPMUPOBAHMS JTAHHBIX KOMIIETEHIMI B MPOIECCE OCBOCHUS
0o0pa30BaTeNbHON MpOrpaMMbl OIpeAeNseTcs] MOCIeI0BaTeIbHBIM OCBOCHUEM JUCHUIUIMH U
MPOXOXKIACHUCM IIPAKTUK, a4 B IPOLUECCCC OCBOCHUA JUCHUIINIMHBI — NOCJIICA0BATCIIBHBIM JOCTUKCHUEM
PE3YNIBTAaTOB OCBOCHHUS COIEPKATENbHO CBS3aHHBIX MEXITy COOO0I pa3/ienioB, TEM.

Tabmmma 6 — CoorBercTBHe pa3lesioB, TeM [JMCHUILIMHBI, Pe3yJbTAaTOB O0y4eHHust

MO AUCIHUNJIMHE H OIIEHOYHBIX CPEACTB

Kontponupyemslit pazaes, Tema JUCIUILIMHBI

Hanmenosanue
OIICHOYHOTO CPEJICTBA

Kon kxonTpomupyemoit
KOMIIETEHINN

Tema 1. Iluddepennmanbapie ypaBHEHHS

MIEPBOTO MOPsIKA

OIIK-1, OIIK-3, TTK-8 TecToBBIN KOHTPOJIb

Tema 2. JIluddepennmanbapie ypaBHEHHS
BBICIINX TOPSIIKOB.

OIIK-1, OIIK-3, TTK-8 KonTtponsnaas padora Nel

Tema 3. Cuctembl OOBIKHOBEHHBIX
nuddepeHaNIbHBIX YpaBHEHUH.

OIIK-1, OIIK-3, TTK-8 Kontponsnaas padora Ne2

Tema 4. ABTOHOMHBIE CUCTEMBI
nuddepeHaNIbHBIX YpaBHEHUH.

OIIK-1, OIIK-3, TTK-8 KontponsHas pabora Ne3

7.2. Onucanue mnokasaTejeil M KpPUTePHEB OIECHUBAHHUS KOMIIETEHUU, ONMMCAHUE
LIKAJ OlleHMBAHUS

Taouuna 6 — [lokazaresin oneHMBaAHUA Pe3yJbTATOB 00y4YeHUsI B BU/Ie 3HAHUM

[xana
Kputepun onenuBanus
OIICHUBAHHSA
5 JEMOHCTPHPYET TIyOOKOe 3HAHHE TEOPETHYECKOTO MaTepHaja, yMeHHe 000CHOBAaHHO HM3JIaraTh
COTIIIIHOY CBOM MBICIM 1O OOCY)XIAaeMBIM  BOMPOCaM, CIOCOOHOCTh TIOJHO, TPABHWIBHO |
apryMEHTHPOBAHHO OTBEYATh Ha BOIPOCHI, MPUBOIUTH NPUMEPHI
4 JIEMOHCTPUPYET 3HAHHUE TEOPETHYECKOTO MarepHaia, €ro IOoCIeI0BaTeNbHOE W3JI0KECHHE,
«XOpOIIIO» CIOCOOHOCTh TPUBOJIUTH TPUMEPHI, JOMYCKACT CAWHUYHEIC OIIMOKH, HWCIPABISIEMBIC IOCIC
3aMeyaHus IpernoaaBaTens
3 JIEMOHCTPUPYET HEMOJHOE, (parMCHTApHOE 3HAHWE TEOPETUYECKOTO MaTepHaia, TpeOyrolee
«YIOBJICTBOPUTE | HABOISIIUX BOIPOCOB MPEMOJABATENS, JOMYCKACT CYIICCTBEHHBIC OIIMOKH B €ro W3JI0KCHUM,
JILHOY 3aTPYAHSETCS B MPUBEICHUH PUMEPOB B ()OPMYIHPOBKE BEIBOJIOB
2 JIEMOHCTPHUPYET CYIIECCTBCHHBIC MPOOEITBI B 3HAHUHM TCOPETUUCCKOTO MaTepHaia, He CIIOCOOCH
«HEYIOBIICTBOPH | €O H3JIOKUTh W OTBETUTh HAa HABOMAIINE BOIPOCHI ITPETNOAABATENSA, HE MOXET INPHUBECTH
TEJIBEHOY IPUMEPHI

Taoauna 7 — [loka3zarejim oneHMBAHUSA Pe3yJIbTATOB 00y4YeHNsI B BU/Jle YMEHUI U BJIaJIeHUH

TCIBHO»

[Ixana
Kpurepun onenuBanus
OIICHUBAHHSA
5 JIEMOHCTPHPYET COCOOHOCTh MPUMEHSTH 3HAHNE TEOPETUIECKOTO MaTepHaia IPH BBHITTOTHEHUN
COTIIIHOY 3a/laHui, TTOCIIEAOBATEIFHO M MPAaBWIHHO BEITIONHACT 3aJaHUs, yMeeT 0OOCHOBAaHHO H3JIaraTh
CBOM MBICIIH U JIEJIaTh HE0OXOANMBIE BBIBOJBI
JIEMOHCTPHPYET COCOOHOCTh MPUMEHSTH 3HAHNE TEOPETUIECKOTO MaTepHaia IPH BBHITTOTHEHUN
4 3a/laHui, TTOCIIEAOBATEIFHO M MPAaBWIHHO BEITIONHACT 3aJaHUS, yMeeT 0OOCHOBAaHHO H3JIaraTh
«XOPOLIO» CBOM MBICIIU H JIeJIaTh HEOOXOMMEIC BBIBOJBI, JOIMYCKACT CAMHUYHBIC OITHOKU, HCIPABISICMEIC
nocJie 3aMevaHusi IpernoJaBaTels
3 JIEMOHCTPUPYET OTAENbHBIC, HECUCTEMATU3HUPOBAHHBIC HABBIKH, MCIBITHIBAET 3aTPYOHEHUS U
«YIOBJICTBOPUTE | JAOMYCKAaeT OMIMOKM TIPHU BBITIOJHCHUHM 3aJaHWM, BBHINONHSACT 3aJaHUC IO IOJICKA3Ke
JILHOY TpernoaBaTess, 3aTpyAHICTCS B (OPMYITUPOBKE BHIBOJIOB
2 HE CITOCOOCH MPABUIILHO BHIMOJHUTH 33 JaHHS
«HEYJOBJIETBOPHU




7.3. KoHTposibHBIe 3aJaHUsi W HHbIe MaTepHajbl, HeO0XOAHMBbIEC [JI OLEHKH

pe3yJbTaToB 00yUeHHs 10 TUCHHUILINHE

N —

Kountpoasnas padora Nel Juppepenyuanvusvie ypasnenun eplcuiux nopaokoe
m " o_

Pemuth ypaBHEHHME, NOMyCKaOIIee TTOHKEHNe mopsaaka ¥V +2xy" =0

Pemnts ypaBHeHUS:

a. yl"_2y"+2yI:0

b ¥ —¥=0
c. Y'+4y' +3y =9
d. Y'+2y'+5y=e""sin2x

KonTpoabsHnas padora Ne 2 Cucmemul 00bikHOBeHHbIX OUPhepenyuanvbHbIX ypasHeH Ul
Pemuts cucremy

dx
g, SN
dr g
L =5x
dt
Pemmmth cucremy
x=3-2y
y=2x-2t

a) METOJ0M UCKITFOUCHUS,
0) METOZIOM HEOIIPEeACIICHHBIX KOA((DHUITMEHTOB.

Tema 5. Aeémonomnuie cucmemot oughghepenyuanvnvix ypasnenuii
KonTpoubnas pa6ora Ne 3
[TocTpouTth (pa3oBbIe TPACKTOPUHU CUCTEMBI, UCTIOIB3YST METO U30KITHH

X=2x-y
y=x

[TocTpouTth (pa3oBbie TPACKTOPUHU CUCTEMBI, HCIOIB3Ys IEPEX0 K HOBBIM KOOpIUHATAM
dx

o —
di d
ﬂsz

dt

yKa3aTh TUIT 0COOO0H TOUKH.

Taoauna 9 — [lpuMepbl OIEHOYHBIX CPEICTB € KJIANYaMH NPABUJILHbIX 0TBETOB

Bpems
No 5 BEITIOJTHE
Tun IIpaBunbHbBIN HUS
1/ DopMyIUpOBKa 3aTaHUS
o | 3anamua OTBET (B
MHUHYTaxX
K00 u naumenosanue nposepsaemoil Komnemenyuu
IIK-8
1. | 3amanue | Bepno mm yrTBepkaeHue: (YHKIUS | BEpHO 2-5

1. | sakpeito | y2—x2—Cy =0 sBaserca oOIWMM
IO TMNA | MHTErpajioM U depeHInaTbHOTO

ypasHenus y' (x? + y?) — 2xy = 0?

Haiitn kpuByto, y KOTOpoW yHHA | 2 5-6
OTpe3Ka KacaTelbHOM, 3aKII0YCHHOTO
MEXIY OCAMH KOOpDIHWHAT, paBHa
PACCTOSIHHIO OT TOYKH KacaHWs JI0
Hayaja KOOPIUHAT:




Tun
3aJaHMs

DopmyTUpOBKa 3aJaHUS

IIpaBunbHbBIN
OTBET

Bpems
BBITIOTHE
HUS
(®

MHHyTaX

)

y = Cx, C-const
y = g, C-const
y = g, C-const
y=x

Ll S

CKOpOCTh pacriaia pajaust
MPOMOPIIMOHATIFHA KOJIMYECTBY HE
pacmaBmierocs pajus. BeraucimTs,
4yepe3 CKOJIBKO JIeT OT 1 Kr paaus
ocranetcst 650 r, 10 ecau U3BECTHO,
gto 3a 1600 neT pacnamaercs
MOJIOBHHA TIEPBOHAYATIBHOTO
KOJINYECTBA.

1. gepe3 100 et

2. yepe3 1000 net

3. yepe3 5000 net

4. yepe3 10000 ner

8-10

ITycts mpaBas 4acTb TMHEHHOTO
HEOTHOPOIHOTO TU(PEepEHIIMATHHOTO
YPAaBHEHUS C MOCTOSHHBIMH

koo punmertamu umeeT Bux f(x) =
e (P, (x) cos bx + Q,,(x) sin bx),
YaCTHOE PELICHHE B 3TOM ClIydae
OyneT UMeTh BUJ Y =

x%e(S;(x) cos bx + T;(x) sin bx),
rnae T;(x) — 9TO MHOTOWJIEH CTENeHH!
Il=n

l=m

l=n+m

[ = max(n,m)

l = min(n,m)

SNk W=

1-3

3amanue
OTKpPBITOT
0 THIIA

JINHEHHOE

dy y
aBHCHHE — — — = —X
yp dx x

Pemure HEOJHOPOJHOE

y=-x%*+Cx

8-10

Pemure ypasuenue 4y’ — 8y’ + 5y =
0

X X
y=Ce™* cos > + Ce™ sinE

8-10

CocraBpre nuddepeHnnantsHoe
ypaBHEHHE CEMENCTBa KpUBBIX C1x +

y—-C)*=0

y' +2xy" =0

5-7

CKOpOCTh OCTHIBaHHUS HATPETOTO TEJa
MPOMOPIIMOHATIFHA Pa3HOCTH
TEMIIepaTyp Tella U OKpYyKaromen
cpensl. 3a 10 MUHYT Teno 0XJIaaAUI0Ch
ot 100 no 60 rpamycos. Temmneparypa
cpenbl MOCTOsIHHA U paBHA 20
rpaxycam. Kornma Teso octeiaeT A0 25
rpaxycoB?

UYepes 40 MunyT

8-10

MortopHas 10Ka IBIKETCS B
CIIOKOMHOM BOJIE CO CKOPOCTHIO 5
Mm/cek. Ha mosmHOM X0y ee MOTOp
BBIKJTIOUaeTcs U uepes 40 cex mociue
9TOr0 CKOPOCTH JIOJKU YMCHBINACTCS
10 2 m/cex. OnpenenuTb CKOPOCTh
JIOJIKHU Yepe3 2 MUHYTHI TIOCTEe
OCTaHOBKH MOTOpA, CYHMTAsI, YTO
COTIPOTHBIICHUE BOJIBI
MIPOTOPIIMOHAIFHO CKOPOCTH

0,32 m/cex

8-10




Bpems
BBITIOJTHE
Ne .
Tun IIpaBunbHbBIN HUS
1/ DopMyTUpOBKa 3aTaHUS
o | 3anamua OTBET (B
MHHYTaX
)
JIBIDKCHUS! JIOJKH.
10.| 3amanne | Ogmee pemenue ypasHeHus @1 3 10
KOMOHMHH dx - x dy 1
I. y=lhx+C A
POBaHHO 1 dx  x
rotuna |2+ Y =z+C p _dx
3. y=Inlx|+C y—x
1.1 1
4. y_Ex2+C fldy: Zdx
O6ocHyiiTe CBOif OTBET x
y=In|x|+C
7.4. MeToan4yeckne MaTepuaJibl, oNpeaessiionue npoueaypbl OeHuBaAHU S
pe3yJabTaToB 00y4eHHs MO AUCHUILIHHE
Taoauna 10. TexHosiornyeckasi KapTa peMTHHrTOBbIX 0AJUI0B 10 TUCHUIJINHE
KommaecTtro Cpok
No Kontponupyembie . MakcumanabHoe
MEpOTPUATHI Mpe/ICTaBIICH
/11 MEPOTIPUSATHS KOJIMYECTBO OaIOB
/ Gael us
3 cemecTp
OcHoBHOI1 010K
1. ‘ Koumponvnas paboma | 3/30 90 CEMECTP
Bcero 90
Baok 6oHycoB
2. | Hocewenue sansmuii | 10
Bcero 10 -
HUTOI'O 100
Tadauua 11.
IIIkaJja nepeBoa pedTHHIOBBIX 0AJVIOB B HTOTOBYI0 OLICHKY 32 CeMeCTP IO AMCUMILINHE
Cymma 6amioB Orenka 1o 4-0ayTbHOM MIKae
90-100 5 (oTM4HO) 3a4yreHo
85-89
75-84 4 (xoporo)
70-74
6569 3 (YOOBICTBOPHUTEIBHO)
60—64 YA P
Huxe 60 2 (HeyIOBJIETBOPHUTEIHHO) He 3aureno

8. YYEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJINHBI

8.1. OcHoBHas quTeEpaTypa
1. Konomuna, M.B. luddepennmanpapie ypaBHEHHS: KypCc JIGKIIMA IS CTYJICHTOB,
obyyaromuxcs mo crneuunansHoctd 010200 - TlpuknagHas maremMatuka M HHQOpMAaTHKA. -
Actpaxanb: Actpaxanckuii yH-T, 2007. - 172 c. (55 3K3.);
2. MaremMaTHKa: OCHOBBI TeOpUH TU(PepeHIINATbHBIX YPaBHEHU [ DNeKTpOHHBIN pecypc]:
yue6. mocodbue / B.K. Ymakos - M.: MUCuC, 2018. -
http://www.studentlibrary.ru/book/ISBN9785906953056.html (3BC «KoHCynbTaHT CTyACHTa).
3. OOwikHOBeHHBIE U] depeHITnanbHbIe ypaBHEHUS [DJIEKTPOHHBIN pecypce]: YdeOHoe
nocodue / /1.b. Jluteun, C.B. Menemko, .M. Mamaes - CtaBponons: AI'PYC CraBponoiabsckoro
roc. arpapHoro yH-ta, 2017. URL: http://www.studentlibrary.ru/book/stavgau 00125.html (9bC
«KoHCynbTaHT CTyAEHTa»).
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4. OObikHOBeHHBIE auddepeHnnanbubie ypaBHeHUs. [IpakTuueckuil Kypc [DIeKTpOHHBIN
pecypce]: yueb. mocobue ¢ myiabTuMenua conpoBoxkaenueM / A.B. ITantenees, A.C. Axumona, K.A.
PribakoB - M.: Jloroc, 2017. URL: http://www.studentlibrary.ru/book/ISBN9785987044650.html
(OBC «KoHCyNnbTaHT CTyZCHTAY).

5. Tyran6ae A.A. luddepenuunanbusie ypaBHeHus [DnekTpoHHbIN pecypc]/ TyranOaeB A.A.
- M.: ®JIMHTA, 2017. URL: http://www.studentlibrary.ru/book/ISBN9785976513099.html (9bC
«KoHCynbTaHT CTyAeHTa»).

6. OununmnoB A.®. CoopHuk 3a1a4 o quddepeHnmranbHpM ypaBHeHUsM. - M.-IbkeBck: HULL
«PerynspHas u xaoTnueckas AMHaMuka», 2002. - 176 c. (26 3k3.).

8.2. lonosiHMTE/ILHAS JIUTEPATYPa
1. AnekcanapoBa, U. A. luddepennmanbapie ypaBHeHUs. PyKOBOACTBO K pelIeHUIo 3aaay /
N. A. Anekcannposa - Mocksa : [Ipomereit, 2020. - 122 c. - ISBN 978-5-907244-45-0. - TeKCT
AIEKTPOHHBIN // 9bC "KoHcynbTanT cryneHra" : [caiiT]. - URL
https://www.studentlibrary.ru/book/ISBN9785907244450.html (nara obpamenus: 13.09.2022)
2. EcunoB A.A. IlpakTukyM 10 OOBIKHOBEHHBIM UG (depeHIInaTbHbIM ypaBHEHUSIM. - M.:
Byzosckas kaura, 2001. - 396 c. (10 3k3.)
3. Marematnueckuid aHanu3 [DJIEKTPOHHBIA pecypc]: ydeOHO-MeToAmuecKkoe mocodue /
Henornbuenko I'.B. - HoBocubupck: Uzn-Bo HITY, 2017. URL:
http://www.studentlibrary.ru/book/ISBN9785778232167.html (ObC «KoHCynbTaHT CTYACHTa»).
4. Onbcronbil JI.O. [luddepeHimansabie ypaBHEHUS M BApUAIIMOHHOE UCUYHUCIICHUE: yae0. s
YH-TOB. - 4-¢ u3a. - M.: Dauropuan YPCC, 2000. - 320 c. (14 3k3.)

B) Ilepedenp pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHHUKAITMOHHON cetn «lHTEepHET»,
HEOOXOIUMBIA ISt OCBOCHUS TUCITUTLTAHBI
1. OnekTpoHHo-Oubmoreunas cucrema (ObBC) OOO «llomurexpecype» «KoHCyabTaHT
cryaentay. www.studentlibrary.ru.

8.3. UnTepHeT-pecypchl, HE00OX0AUMBbIE 1JIS OCBOCHH S TUCUUIIJIMHBI
1. OnexTponHo-6ubanoTeynass cucremMa (OBC) OOO «llomutexpecype» «KoHCynbTaHT
cTyneHTa». www.studentlibrary.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

st mpoBeieHNs NPAKTHYECKHX 3aHATHIA:
1. MHcnome3yercs aynuTopus, 00OpyAOBaHHas HEOOXOIUMBIM KOJIMYECTBOM CTOJIOB, CTYINIBEB,
JIOCKOW MapKEpHOU U 3JIEKTPOHHOM.
2. AynuTtopus I0JKHA UMETh CIIEAYIOLINE HOPMBI OCBEIIEHHOCTH
e CHull 23-05-95 «EcTecTBEHHOE M MCKYCCTBEHHOE OCBEILEHHE» HOpPMa OCBELIEHHOCTHU
aynutopuii BY3o0B 400 Jlk.
e CanlluH 2.2.1/2.1.1.1278-03  «['uruennueckue TpeOOBaHUA K  €CTECTBEHHOMY,
UCKYCCTBEHHOMY U COBMEIIEHHOMY OCBEILEHUIO JKUJIBIX U OOIIECTBEHHBIX 3/aHHID) ITyHKT
3.3.3. «OOmee ocBemeHNe B TOMEIIEHUSAX OOIIECTBEHHBIX 3MaHUN JOIDKHO OBITh
PaBHOMEPHBIM.
3. DnexTpoHHas JOCKa J0JDKHA OBITh MOAKIIOUEHA K ceTh VIHTepHeT.

Pa60qa;1 nporpamMmma OUCHHUIIIIMHBI TTPU HGOGXOZ[I/IMOCTI/I MOXKET GBITB aZlaliITupoBaHa JJIsd
oOydeHust (B TOM YHCJIE C MMPUMEHEHHEM TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHN) JIUIL C
OrpaHUYCHHBIMH BO3MOXHOCTAMU 300POBbA, HWHBAJINIOB. I[J'DI 9TOI'0 Tpe6yeTC$I 3asBJICHUC
00yJaroImuXcsi, SIBISOUIMXCS JIMIAMHU C OTPAaHUYCHHBIMUA BO3MOKHOCTSIMH 3/I0OPOBbSI, HHBAIHAIAMH,
UM HUX 3aKOHHBIX HpeI[CTaBHTeHGﬁ U PCKOMCHAAIINN HCI/IXOJIOI‘O-MGI[I/IKO-HG,Z[aI‘OFI/I‘-IGCKOI>'I
Komuccuu. [l MHBAJTUIOB Co/epKaHKe padovel MporpaMMbl TUCIUIUTHHBI MOYKET OTPEACISIThCS
TaKXe B COOTBETCTBUU C WHAMBHIyaTbHOM MPOrpaMMO peabUINTaluy MHBATHA (IIPU HATUYHHN).



