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MecTo AMCHMILVIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM IPOrPaMMBbl

Hucunmmna «/luddepennuanbaple ypaBHEHUA» OTHOCUTCS K JucuurumHam (MOIYIIsIM)
110 BeIOOpY 2 (JIB-2) uacTtr, GopMupyemMoii yuacTHHKaMu 00pa30BaTEe/IbHBIX OTHOLICHHMH, Biioka
1. JucruruiHel (MOIyM) y4eOHOTO IJJaHa OCHOBHOW MpOQeCCHOHANBHONW 00pa3oBaTEIbHON
MPOrpaMMBbI BhICIIET0 00pa3oBaHUs — MPOrpamMMbl OakallaBpuaTa Mo HaIlPaBJICHUIO MOATOTOBKU
44.03.01 Ilemarormyeckoe oOpa3oBaHME, HAMpPaBICHHOCTh (Mpoduiab) 00pa3oBaTENbHON
nporpaMmel «Matemaruka.», O4HOU (HOpMbI 00yUEHUSI.

JucuuruiiHa onupaercs Ha pe3yiabTaTel  00y4deHHs, C(OPMHpPOBAHHBIE B paMKax
TUCHUIUIMHBL ~ MareMaTtuyeckuii — aHanu3, MareMaTH4ecKue  OCHOBBI  MH(OPMATHUKH
(MaTemaTnyeckuii aHamu3), MeToabl MaTeMaTHYeCKOi 00paObOTKH TaHHBIX.

Pe3ynbrarhl u3ydeHus AUCHUIUIMHBI SBISIOTCS HEOOXOAUMBIMU IS U3yYEHUS JUCIUILTUH
Uucnennele MeTonsl, Metoauka oOy4eHHss MaTeMaTukd, HeoOxoaumbl s Haywno-
uccienoBarenbckoil padoTsl, IloaroroBkn K caade W cAade TroCyAapCTBEHHOTO H3K3aMeHa,
BrinonHeHuIo 1 3alUTe BEIMYCKHON KBaTU(UKAIMOHHON PaOOTEHI.

1. Ilepeyenr mnJIaHMpyeMbIX pe3yJbTaTOB 00ydeHHs (00pa3oBaTe/bLHBIX
pe3y/1bTATOB) O JMCHUIIMHE

Heabto ocBoeHUs aucUIIUHbL «/lnddepeHnnanbuble ypaBHEHUS» SBISETCS MOJTOTOBKA
OakanmaBpa K paboTe y4uTelIeM MaTeMaTUKH U WH(POpPMATHKE B 00IIE00pa30BaTEeNbHON MIKOJIE,
3HAKOMCTBO OyAyILEro yuuTens ¢ anmnaparoMm Jud¢epeHIualbHbIX YPaBHEHUN U €ro pojbio B
ONMKCAaHWM 3aKOHOB NpUpoAbl. JlucuMIuiMHa TmpenHa3HAaYeHa JaTh OyIyHIIMM  YYUTEINsM
npoeCCHOHATIBHYIO (TEOPETHUYECKYI0 U IPAKTHUECKYI0) MOATrOTOBKY B 00JAacTH TEOpUH U
METOAMKH  OOy4YeHHsT  MaTeMaTuke W  WHQPOpPMATHKE Ha  Pa3MYHBIX  CTYIEHSX
00111e00pa30BaTEeIbHON IITKOJHI.

3agavell OCBOGHHS TUCHMIUIMHBI  SBISIeTCS  (OpMUpOBAaHHE CHUCTEMBI 3HAHUM,
BKJIIOYAIOIIMX  METOAbl  aHajgu3a M  pelleHUs OCHOBHBIX THUIIOB  OOBIKHOBEHHBIX
mudQepeHaIbHBIX  YpaBHEHUH TIepBOTO TOPSIKa W YPaBHEHUH BBICHIMX IIOPSIKOB,
JIOMYCKAIOIUX TOHM)KEHUE TMopsaKa, cucTeM IudQepeHINaIbHbIX YPaBHEHUH; pa3BUTHE
npejacTaBieHUd 00 OOBIKHOBEHHBIX JAu(@epeHIuanbHbIX ypaBHEHUSAX Kak ammapare
MaTeMaTHYeCKOro MOAETUPOBaHUS IeTEPMUHUPOBAHHBIX IPOILIECCOB; (POPMHUPOBAHUE U Pa3BUTHE
KOMITETEHIIMI OYAYIIETo YyUuTels MaTeMaTHKU B TEOPUH M MPAKTHKE PEIICHUS] OCHOBHBIX THITOB
T depeHIMaIbHbIX YpaBHEHUH, BOSHUKAIOLINX B Pa3IMYHBIX 00JaCTAX €CTECTBO3HAHMSL.

B pesynbraTe OoCBOEHMs HporpaMMbl OakanaBpuara OOy4arOUIMIiCS JOJKEH OBIAJETh
CIIEAYIOIIMMHU pe3yiabTaTaMu oOyueHus mo aucuuimnHe «/{nddepennuanbhple ypaBHeHUS» (B
TabJIMLE MPEICTABICHO COOTHECEHNE 00pa30BaTENIbHBIX PE3yJIbTaTOB 00YUYEHHsI IO TUCLUIUIMHE
C MHJIMKATOPaMH JOCTIIKCHUSI KOMIICTCHIIHIA):

Komnerennus u OO6pazoBarenbHble pe3yiabTaThl JUCHUIIIMHBI
UHIUKATOPBI €€ (aTans! GOPMHUPOBAHUS AUCIUIIIUHBI)
JOCTHUIXCHUSA B 3HACT ymeer BJIaacCcT
JMCLUTUIMHE
VK-1. Cnocoben OP-2. Ymeer
OCYILIECTBIIATH TIOUCK OCYIIECTBIISATh
i . ’ i OP-3. Bnaneer
KPUTUYECKHI aHaIn3 U MOKCK M aHaJIN3
HaBbIKaMH pediekchu
CHHTE3 HH(pOpMaIuy, OP-1. 3naer MeTobl | HCTOYHUKOB 10 TTOBOT
MPUMEHSTh CUCTEMHBIA | KPUTUYECKOTO uH(pOpMaLUU ¢ Yo
COOCTBEHHOI U
MOXOJ AJIsl PELIEHUs aHaIN3a U CUHTE3a TOYKH 3PEHHUS VKO
MOCTaBJIEHHBIX 3a7a4 uHpOopMaIIH. BPEMEHHBIX H Y .
MBICITUTEEHON
VYK-1.2. IIpumensier IIPOCTPAHCTBEHHBIX
. JEATENBHOCTH.
joruveckue Gopmbl U YCIIOBUHM UX
IpOIEeIypHhl, CIIOCOOEH BO3HHUKHOBEHUS.




K pediekcuu 1o

MOBOJTy COOCTBEHHOH U

YyKOU MBICIIUTEIILHOMN
NESTEILHOCTH.

[IK-1. Crrocoben OP-4. 3naer poJsib 1 OP-7. YmMmeer OP-9. Bnaneer

ocBauBaTh U MECTO MaTEMaTHKU U | OCYIIECTBIISITH OTO0p | JeiicTBHEM

UCIIOJIb30BaTh €e UCTOpUH B O0ILeH | yd4eOHOro HPOEKTUPOBAHUS

TEOPETUYECKHE KapTHHE HAy4HOT'O COZICP)KaHUS JUIA €T0 | PAsIMYHBIX (hOpM

3HAHUS U 3HAHMS; peanu3aryy B y4eOHBIX 3aHSATHH,

MPaKTUYECKUE OP-5. 3naer pazmusbIx popmax | OP-10. Bnameer

YMEHUS U HaBbIKH B CTPYKTYpY, COCTaB U | OOy4YeHUs B HABBIKOM

IIpeIMETHOM JMJAKTUYECKHE COOTBETCTBUH C IPUMEHEHUS

o0acTH npu €IMHULIbI COBPEMEHHBIMU Pa3IMYHBIX METO/IOB,

pelieHnn CoZIepKaHuUs TpeOOBaHUSIMH K IIPUEMOB U

npo¢eCCHOHATIBHBIX IIKOJIBHOT'O Kypca 00pa30BaHHUIO. TEXHOJIOTHH B

3a1ad. MaTeMaTHKH. OP-8. Ymeer 00yueHnn

ITIK-1.1. 3naer OP-6. 3naer OCYILECTBIIATD MaTeMaTHKe.

CTPYKTYpY, COCTaB U OCHOBHBIE IIPUEMBI | apIyMEHTUPOBAHHBIH

JUIaKTUYECKHE U METOJIbl pellieHus | BbIOOp Haubosee

€IMHUILIbI npo0JieM U 3a7jad B | LeIecooOpa3HbIX

PEIMETHOM o0nactu METO/I0B, CPEJICTB U

obnactu MaTeMaTHKH. (bopM opranuzauu

(mpenogaBaeMoro y4yeOHoro nporiecca,

IpeIMeTa). B COOTBETCTBHH C

IIK-1.2. YMmeer JIUIAKTHYECKIMU

OCYIIECTBIISITH OTOOP 3a7a4yaMu 1

yueOHOro YCIIOBUSIMU

COJIepKaHus Ui €ro OpraHu3alyu.

peanu3alnuy B

pa3nu4HbIX (hopmax

oOy4deHus B

COOTBETCTBUHU C

TpeOOBaHUSIMU

dI'oC O0.

[1K-3. Cnocoben OP-11. 3naer OP-14 Ymeer OP-16. Bnaneer

dbopMupoBaTh XapaKTePUCTUKY OLICHUBATh HaBBIKAMHU

pa3BHUBAIOIILYIO JTHYHOCTHBIX, oOpa3oBaTesibHbIE OpraHMalMM M

00pa3oBaTeNIbHYIO IpeIMETHEX U pE3yJIbTaThI: MPOBE/ICHUS 3aHATUI

cpeny uist dbopmupyeMbie B C UCTIONIb30BaHUEM

JOCTUKEHUS METaTpC/IMCTHBIX IIpernogaBacMoM BO3MOYKHOCTEH

JUYHOCTHBIX, PE3YILTATOR B peaMere 00pazoBaTebHON

NpEeAMETHBIX U KOHTEKCTC NpEeAMETHBIC 1 cpeabl IJIst

MeTaInpeIMEeTHbIX o0yueHUsI MeETanpeIMETHBIE JOCTVKEHHS

pe3yJbTaToB MATEMATHIKE; KOMIIETeHIINH, a 00pa3oBaTeNIbHbIX

o0y4yeHus OP-12. 3Haer TaKKe pe3yJbTaToB U

CpeacTBaMu OCYIIECTBIISATh obecrieyeHust
0COOEHHOCTU

IIPENoAaBacMbIX (coBMeCTHO ¢ KauecTBa yueOHO-

y4eOHBIX IPEIMETOB. MHTCTparin MICUXOJIOTOM) BOCITUTATEIILHOTO

IT1K-3.1. Bnageer Y4eOHBIX MOHUTOPHHT polLiecca CpeicTBaMU

criocobamu MPEMETOB JUIS JTUYHOCTHBIX MaTeMaTHKU.

UHTETpaliu OpraHM3aLKH XapaKTePUCTHUK. OP-17. Bnageer

y4eOHBIX MPEIMETOB

Pa3HBIX CIIOCOOOB

crocobamMu pa3BUTHS




JUTsl OpraHU3alux yueOHOM OP-15 Ymeer y oOyJaromuxcs
pa3BUBAKOLLICH NeSATELHOCTH. OpraHN30BbIBATh MO3HABATEIILHON
yueOHOU OP-13. 3uaer y4eOHBbIH Ipoliecc ¢ | aKTUBHOCTH,
JeSATeTbHOCTH } BO3MOKHOCTI HCIIONb30BAHIEM CaMOCTOSITEJIbHOCTH,
(MccnenoBaTeNbCKOM, . BO3MOKHOCTEH WHUIUATHUBBI,
IIPOEKTHO, COLHOKYIIETYpHOU 00pazoBaTebHON TBOPYECKUX
IPYIITOBOM H Ip.). CPeIbl ¥ CIOCOOBI Cpelbl ISt Pa3BUTHSL | CIIOCOOHOCTEHH,
€€ HCIIOJIb30BaHUA MHTEpeca K IpeIMeTy | criocodamu
JUTS pEIICHUS B paMKax ypouHOi U | GOpMUPOBAHUS u
00pa3oBaTebHbIX BHEYPOUHOH pean3alniu
sazan. JIeATEeIIbHOCTH. MPOrpaMM pPa3BUTHS
YHUBEPCATbHBIX
y4eOHBIX JICUCTBUH,
00pa3ioB u
LEHHOCTEN
COIMAIBHOTO
MOBE/ICHHUS.

2. O0beM IMCUMIIMHBI B 32a49€THBIX €IMHUIAX C YKA3aHHEM KOJHYECTBA aKaJeMHYeCKHX
YacoB, BbIJCJCHHBIX HA KOHTAKTHYIO paldoTy 00y4amolmMxcs ¢ npemnoaasaresneM (1o
BH/IaM Y4eOHBIX 3aHATHH) M HA CAMOCTOSATEIbHYI0 Pa00Ty 00y4YaKOIIUXCS
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3. CopepxaHue TUCHHUILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3aejaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOJIUUECHEA AKAOEMUUECKUX YACO8 U
6U006 yUeOHBIX 3aHAMUIL



KonngecTBo yacoB no ¢popmam opranuzanuu
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7 cemecTp
1. OcHoBHbIe noHsITHS Teopun O1Y 1 — 5
nhdepeHaIbHBIC YPABHCHHUS
o | Aubdepenn yp 1 4 _ 30

IICPBOro MnmopsaKa

Juddepennnanbapie ypaBHEHHS
3. BBICIIIUX MOPSAKOB, TOIMYCKAOIINE — 10
TTOHIKEHUE TIOPSIIKA

Jluneiinbie nuddepeHImanbHbIC

4. YpaBHEHHUSI BBICIIMX HOPSAIKOB C 2 4 — 20
MTOCTOSTHHBIMH KO3 dUITMSHTaMU
5 Cuctemsl muddepeHnaaTbHbIX 9 B 20
' ypaBHEHUN
Hroro 4 10 - 85

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUNIUHbL

Pa3nes 1. OcHOBHbBIE TOHATHS

HuddepennnanbHoe ypaBHEHHE, OOBIKHOBEHHOE au(pdepeHInalbHOe YpaBHEHHE.
[Topsinox ypaBHeHus. OOliee M 4YacTHOE pelIeHHE OOBIKHOBEHHOTO uddepeHnaibHoro
ypaBHeHMs. uddepeHunanbable ypaBHEHUsS MEPBOro MOPSAIKA, pa3pelieHHble OTHOCUTEIbHO
npou3BonHOW. 3amaya Komwm [uist ypaBHEHHs 1-TO TOpsIKa, pa3pelIeHHOTO OTHOCHUTEIEHO
npou3BogHONW. Teopema cCyllecTBOBaHMS M €IMHCTBEHHOCTH pemieHus 3amaun Komm (6e3
nokazarenbcTBa). OcoOble pemenus. Juddepennuanbaple ypaBHEHHS NEPBOro IMOpsiika B
cumMmerpuyHoil  ¢opme. ['eomerpuueckas UHTepHpeTalysi OCHOBHBIX IIOHATHM: 1oie
HaIpaBJICHUH, HHTETPaJIbHBIE KPUBbIE, OTHOAIONIast CEMENCTBA KPUBBIX.

Paznea 2. luddepennuanbHbie ypaBHeHHUs IEPBOro MopsiaAKa

VYpaBHEHUS ¢ pa3IesIOIMMHCA IEpeMEHHbIMU. OIHOPOJHBIE YPaBHEHUS. Y PABHEHUS B
noHbIX auddepernuanax. MHTerpupyronmii MHOXHUTENb Tud(PEepeHIMaTbHOTO ypaBHEHUSI.
Jluneitapie nuddepeHranpabie ypaBHEHUS TIEPBOTO MOPSAKA: METO/ BapHalllK MPOU3BOIBHON
MOCTOSTHHOM; MeTO/1 bepHyuH; cTpyKTypa 001ero penieHus. Y paBaenus bepuymnu. YpaBHeHnus
Jlarpanxa u Knepo. 3agauu, npuBopsimue K AudepeHinanbHbIM ypaBHEHUSIM.

Paznen 3. InddepeHunajibHbie YPaBHEHHMs BBICIIMX NOPSAIKOB, NONMYCKAIOIIHE
NMOHMKeHUe NMopPsAAKa

Juddepenunanbable  ypaBHEHUS BBICHIMX TOPSAIKOB, pa3pellieHHble OTHOCHUTEIbHO
cTapuieil mpou3BoaHoM. 3agaya Komm 11st ypaBHeHUsI, pa3pelieHHOT0 OTHOCUTEIBHO CTapiieit
npou3BoHONW. Teopembl CyIIecTBOBaHMS M EIUHCTBEHHOCTH pemieHus 3anaun Komm (6e3



noxasatensersa). Vpawenns suta Y™ = f(x). Vpasuenns suza F(xy,y"...y")=0.
YpaBHeHUs BUIA F(y, Yoy y<”))= 0. YpaBHeHus Bujia F(x, y® y(”)): 0.

Pasnen 4. Jluneiinble aud¢epeHnHaIbHble yYPABHEHHMSI BBICHIUX MOPSJAKOB C
MOCTOSAHHBIMH KO3(PULHEHTAMH

Jluneiinoe nuddepeHnuanbHoe  ypaBHeHHe. OIHOPOAHBIC JIMHEHHBIC ypaBHECHMS.
HeonHoponusle nuHeliHble ypaBHeHMs. (CBoOWMCTBa pelIeHWH JMHEWHBIX  YpaBHEHUH.
@yHIaMEHTAJIbHASL CUCTEMA PEIICHU JIMHEWHOIO0 OJHOPOJHOIO ypaBHEHHs. Ormnpenenureisb
Bponckoro. Teopema o cTpykType 00111ero pemeHus 0THOPOTHOTO U HEOTHOPOTHOTO YPAaBHEHHS.
Pemenrie HEOJHOPOIHOTO ypaBHEHUS METOJIOM HEOMpeIeNeHHBIX KO3()(PUIINEHTOB U METO/I0M
BapualMil TPOM3BOJBHBIX IOCTOSHHBIX. JIWHEiHbIe oHOpoAHble U depeHIaIbHbIe
YpaBHEHHUS C  TOCTOSHHBIMH  Kod(dduumentamu.  XapakTepUCTUYECKUH  MHOTOUJIEH.
HelictButenbHble KOpHU (MpOCThie, KpaTHbie). KomrmiekcHbie KOpHH (IIPOCTBIE, KpATHBIE).
JluHeiiHble HEOTHOPOJHBIE YPAaBHEHHUS C TMOCTOSHHBIMH Ko3(duiuenramu. [Ipumenenue
JTUHEHHBIX AUPPEPEeHIMATBHBIX ypaBHEHUH K U3YUYEHUIO CBOOOJHBIX M BBIHYXJICHHBIX
KoJie0aHui.

Pazpnen 5. Cucremsl nud¢epeHunaIbHBIX YPABHEHU

Cucrembl  guddepenuuanbHbix  ypaBHeHwidl.  Hopmambnass — ¢opma  cuctemsr
muddepeHManbHbIX ypaBHeHUH. 3aaaua Komu uig HopManbHO cucteMsl ypaBHeHui. Teopembl
CYILIECTBOBaHMS U €IMHCTBEHHOCTH peleHus 3agaun Komm (06e3 nokazarenbcrBa). Pemienue
CHCTEM METOJIOM UCKJIFOUEHHUS U METOJIOM UHTEIPUPYEMbIX KOMOUHAIIUHA.

4. IlepeuyeHb Y4eOHO-METOAMYECKOI0 o0ecreYeHUsl /ISl CAMOCTOSITEIbLHOH PadoThI
o0yyarommxcsi Mo JMCHUIINHE

CamocrosrenbHas padoTa CTyJICHTOB SBJIETCS 0c000i (opMOil opraHu3anuu y4eGHOro
mporecca, MPEACTaBIIIOMAs COOOM  IUIAHMPYEMYO, I[O3HABATENbHO, OPraHW3alMOHHO |
METOJIMYECKH HANpPaBIIEMYI0 JESTelbHOCTh CTYJIEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBISIEMYI0 0€3 TpsSAMOM  TIOMOINM  IPEToJaBaTels.
CamocrosTenbHas paboTa CTYJIEHTOB SIBJISIETCS COCTaBHOM yacThio yuyeOHOH paOoThl U MMeeT
[ENBI0 3aKpeIIeHne W YriyOJIeHne MOJydeHHBIX 3HAHWA M HaBBIKOB, MTOMCK W MPHOOpETeHHE
HOBBIX 3HaHUI, a TaK)Ke BBINOJIHEHHE YUEOHBIX 3aJJaHU, TOATOTOBKY K MPEICTOSAIMM 3aHATUSIM
u sk3aMmeny. OHa npeaycMaTpuBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HAMMCAHUE TOKIIAI0B,
BBINOJIHEHNE TBOPYECKUX, MHIAMBHUYaTIbHBIX 3aJaHUI B COOTBETCTBUM C y4eOHOH mporpammoit
(TeMaTHYeCKUM TUTAHOM M3y4YeHHS JAUCIUIUINHBI). Tema aiisi TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoKeHa MpernojaBaTesaeM Wik u30paHa caMMM CTYAEHTOM, HO MaTepHall BBICTYIJICHUS He
JOJKEH  AyOiupoBaTh  JIGKIIMOHHBIM — Mmartepuain. PedeparuBHblii  MaTepuan  CIYXKHUT
JIOTIOJTHUTENBHON HH(popManuei s paboThl Ha NpaKTHYECKUX 3aHATHAX. OCHOBHas Lenb
JAHHOTO BUJa pabOThl COCTOUT B OOYYEHMM CTYJEHTOB METOJAaM CaMOCTOSTEIbHOU paboThHI ¢
y4eOHbIM MaTepuanoM. s MOJHOTHI YCBOGHHS TEM, BBIHECEHHBIX B INPAKTHUECKHE 3aHATHS,
TpebyeTcs pabora ¢ mepBorcrouyHMKamu. Kypc mnpeaycMaTpuBaeT camMOCTOSITENBbHYIO paboTy
CTYACHTOB CO CIELHaNbHON NuTepaTypoil. Cieayer OTMETUTh, YTO CaMOCTOATENbHas paboTra
CTYZICHTOB pe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBHITIOJIHICTCS CHCTEMAaTHYECKH, TUTAHOMEPHO
U IIeJICHAIIPaBIEHHO.

3amaHus  UIS  CaMOCTOSITENbHON  pabOTBl  MPEAYyCMATPHBAIOT  HCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHUHOB W TMOHATUH 1O mpobiematuke Kypca. OHHM HaleIMBalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuaia, MoucK Oubiamorpaduueckoro
MaTepHaia ¥ JIeKTPOHHBIX UCTOYHUKOB MH(POPMALIMHU, WILTIOCTPATUBHBIX MAaTEpUANIOB. 3aJaHU
M0 CaMOCTOSITETIbHOH pabdoTe MHaroTCs 10 TeMaM, KOTOpble TPeOYIOT OTOIHUTEITLHON
popaboOTKH.



OOmmii 00beM CaMOCTOSTENBHOM pPabOTBHl CTYACHTOB IO JMCHHUIUIMHE BKIHOYACT
ayZAUTOPHYIO U BHEAYJUTOPHYIO CAaMOCTOSTENILHYIO pabOTy CTYAEHTOB B TEUCHHE CEMECTPA.
AyIuTOpHAas caMOCTOATENbHAsE paboTa OCYIIECTBISIETCS B (hOpMe BBIOJHEHHS TECTa M
NUCBMEHHBIX ~ CaMOCTOSITENBHBIX ~ pabOT 1O  pasgenaM  JAWCHMIUIMHBL.  AyIUTOpHAas
caMmocTosTeNbHas paboTa obecrieueHa 6a30i TECTOBBIX MAaTEPUANIOB 110 pa3/esiaM JTUCIUILTHHEL.
BueaynuTopHas camocTosTennbHas paboTa OCyIIecTBIsAeTCs B opMe TOATOTOBKH K YCTHBIM
BBICTYIUICHUSM (JIOKJIaZaM 1o TeMe pedepara).
OC-1 IIpumepHbIe BONIPOCHI TeCTA:
1. Cpenu NpUBEICHHBIX YTBEPIKACHHIH BEPHBIM SIBISICTCS ...
1. wacTtHoe pemieHHEe I.y. — 3TO pEIICHHE, MOJTydaeMoe M3 OOIIero Mmpu KOHKPETHBIX
3HaueHusX napamerpa C;
2. YacTHOE pelICHHE J.y. He MOXET OBITh HOJYYEHO M3 OOIIEro peuIeHus NpH 33aTaHHBIX
HAYaJIbHBIX YCIIOBHSX;
3. oco0oe pemeHne A.y. — 3TO pelIeHNe, TOIydaeMoe U3 OOLIETo IPH 3aJaHHBIX Ha4albHBIX
YCIIOBUSIX;
4. of1ee penieHrue — TO MHOKECTBO BCEX YACTHBIX U OCOOBIX PEIICHHH 1.y.

2. Cpenu npuBEICHHBIX JI.y. YPABHEHUEM 2 TOPSIKA SBISETCH ...:

2
dx?
2. (Y)*+x*y* =9x
3. yIV y”!+2(y”)2 =0
4, (y)*+cosx=0
3. CootBercTBUE MEXKIY TU(PPEPEHIINATFHBIMI YPAaBHEHUSMH U UX OOIIUMH PEIICHUSIMH:

1.

-y =sinx

A y"+y =0-3 1. y=Ce*+C,e*
B. xy'—2y=0-2 2. y=Cx*
C. y—-y'-2y=0-1 3. y=C,+C,cosx+C,sinx

OC-2. CamocTosiTeIbHAsSI padoTa (IOMALIHANA)

1. xy'—yzxtg¥: y@)="=.

2
2 (yZ\/l—x2 +x}jx+2xy\/l—x2dy:0.
3. 4xy'+3y=-ex*y’.
4. y=2xy'—(y').
5. y=xy'+3y".
OC-3. CamocTosiTeIbHAsI padoTa (IOMALIHSAN)

1. x*y"+xy’ =1.

2. 3yy"=y+y?+1, y(0)=-2, y(0)=0.
3. yV =cos?x,

1
0)=—, y'(0)=0, y"(0)=
¥(0)== y'(0)=0,y"(0)
4. ym:yﬂs.

5. y"+9y =xe¥ +2xsinx.

6. y"+y=tgx, y(0)=2, y'(0)=1.
OC-4. CamocTosiTesibHasi padoTa (10MALIHAA).
Pemuts cucremy nuddepeHnanbHpIX ypaBHEHHH HECKOJIBKUMHU CIIOCOOaMH.



%:—x+ y +2sint — 3cost,

d_ =—6X+4y+7sint —20cost.

IIpumepHbIii HepedyeHb TeM pedepaToB

1. Cxewma Ilukapa pemenus 3anaun Komm.

2. Meron Diinepa npuOIKEHHOT0 pemenns ypapaernus y = f(x,y).

3. Opnnoponubie (GyHKIMU M OAHOPOJAHBIC ypaBHEHHUs (popmyna Ditepa Uit OTHOPOIHBIX
hyHKIHIH).

VYpaBHeHUs B TOTHBIX TU(QepeHIranax 1 UHTETPUPYIOIINNA MHOXKHUTEb.

Cewmbs bepnymnu u quddepeHinaibHble ypaBHEHUS.

VYpaBHenus Pukkaru.

VYpaBHeHMs, HE pa3pelieHHble OTHOCHUTEIBHO MPOM3BOAHON: YypaBHeHHs Kiepo u

Jlarpanxa.

Pemenue nuddepeHranbHbIX ypaBHEHU IPU TOMOIIHU PSIIOB.

9. Kpussle, CBsI3aHHBIE C ABIKEHHEM TOYKH MJIM Tellda Ha IUIOCKOCTH/B TPOCTPAHCTBE
(3KCcTIOHeHIMaNbHast KpuBas, napadona Heilns, nenHas nuHus, TpakTpuca).

10. IIpuGnmxeHHBIE METOABI pemeHus MU epeHIHATEHBIX YPaBHECHHA.

11. TIlpumenenue Teopembl baHaxa o0 cCxKUMalOmeM OTOOPOKEHUHM K  PEIHICHUIO
Qg QepeHInaTbHBIX YPABHEHUH H X CUCTEM.

12. JIuddepennuanbubie ypaBHEHHS KaK CPEICTBO U3YUCHHSI KOJIEOATENbHBIX SBICHHM.

13. Ilpunoxenus auddepeHNINAIbHPIX yYpaBHEHHI B 3aJadax €CTECTBO3HaHUS (3a1ada o
KpUBOM HaMCKOpEWIero crycka, 3agada O IPOBUCAHUM LEMHOW JIMHUU, MOJETh
BonbTeppa «XUIHUK-KEPTBAY).

14. Jlunetinbie nuddepeHIMaIbHbBIC OTIEPATOPHI U UX MPUIIOKCHHS.

No ok

oo

Jlna camocmoamenvHoil n0020mMo6KU K 3aHAMUAM RO OUCUUNTIUHE DEKOMEHOYemCcs
UCNOJIb306aMb YUEOHO-MEMOOUYEeCKUEe MAMEPUATBL:
1. Cubupena A.P., Pacnyteko T.b. MeTonbl UHTEIpUPOBAHUSA. METOJUYECKHE YKA3aHUS IS
CaMOCTOSITENbHOM paboThl cTyneHToB. M3a. 2-e. — YabsHoBek: Yul'TY, 2005.-40c. —
2017 [OneKTpOHHBIH].
5. IlpumepHble OLEHOYHbIE MAaTepHaJbl JJsi TPOBEJEHUS] TeKYIIero KOHTPOJIsI
YCIIeBAEMOCTH M MPOMEKYTOYHOM aTTeCTALNMH 00y4al0MXCH M0 JMCHHUILIHHE

Opranun3anus u NpoBeiCcHHE aTTeCTAllMH CTYAEHTA

®I'OC BO opueHTHpOBaHBl NPEUMYLIECTBEHHO HE Ha COOOIIEHHE O00ydaromeMycs
KOMILJIEKCA TEOPETUYECKUX 3HAaHUM, HO Ha BBIPAOOTKY Yy OakamaBpa KOMIETEHIMHA —
JUHAMHYECKOro Habopa 3HaHUM, YMEHUH, HABBIKOB M JIMYHOCTHBIX KaYeCTB, KOTOPBIE TIO3BOJISAT
BBIMTYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pPBIHKE TpyJa U YCHEIIHO Npo¢ecCHOHATBHO
pean30BbIBATHCA.

B npouecce onenku 6akanaBpoB HEOOXOANMO UCTIONB3YIOTCS KaK TPAaJULMOHHbIE, TaK U
MHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpoOJsA. IIpu 3TOM MOCTENEHHO TpaJULIMOHHbBIE
CPEJCTBA COBEPLICHCTBYIOTCSA B pYCJI€ KOMIIETEHTHOCTHOIO IIO/IX0/ld, a HWHHOBALIMOHHBIE
CpeZcTBa aIalTUPOBAHBI I IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IPAKTHUKE.

Leas npoBeaeHHs] aTTeCTALMM — TPOBEPKAa OCBOCHHUS 00OPa30BaTENbHOW MPOTrpPaMMBI
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cPOpMUPOBaHHOCTh 00pa30BaTENbHBIX PE3YJIbTATOB.

IIpomexyTOo4YHAs1 ATTECTANMA OCYLIECTBIIAETCS B KOHIIE CEMECTPA U 3aBEPILIACT U3yUEHUE
JUCIUIUIMHBI, TOMOTAeT OLIEHUTh KPYIHbIE COBOKYIHOCTH 3HAHUW M YMEHMH, (GOpMUPOBaHUE
OINPEAEIEHHBIX KOMIIETEHIIUH.



OLEeHOYHBIMU

CpeacTBaMu

TEKYILEro

OLICHUBAaHUA SIBJIAKOTCA: MaTCpUaJIbl

CaMOCTOSITENIFHBIX paboT, pedepata. KOHTposb ycBOSHHsI Marepuana BENEeTCsS PEryJsipHO B
TEUYEHHUE BCErO CEMECTPa Ha MPAKTHUSCKUX 3aHATHSIX.

No
/o

CPEJACTBA OIIEHUBAHMNSI,
UCIIOJIB3YEMBIE [UIS TEKYIIETO
OLICHUBAHUs I10Ka3aTes
(dhopMUPOBAHUS KOMITETCHITHH

OOpazoBaTenbHbIE
pe3yNbTaThl JUCIUTLTHHBI

JJIS1 IPOMEKYTOYHOM

1. OueHo4yHbIE CpeCcTBA OP-1. 3naer MeTOABI KPUTUYECKOTO aHAIM3a U
JJISl TeKyIIeil aTTecTauuu CHHTE3a HH(POPMAIIUH.
OP-2. YMeeT ocylecTBIsATh MOUCK U aHAJIA3
OC-1 Tect MCTOYHHUKOB MH(POPMALIUH C TOYKHU 3PEHUS
OC-2 CamocrosTenbHas paboTa BPEMEHHBIX U MPOCTPAHCTBEHHBIX YCIOBHUI HX
OC-3 CamocrosTensHas paboTa BO3HHUKHOBCHHS.
0OC-4 CamocrosiTenpHas pabora OP-3. Bnazneer HaBbIKaMu peIICKCHH TI0 TIOBOTY
pabota COOCTBEHHOM M 4Yy)KOH  MBICIUTEIbHON
OC-5 pedepar nestenbHOCTH.OP-4.  3Haer poib W MECTO
2. OueHovHbIe CPeACTBA MaTeMAaTHKH M €€ WCTOPHU B OOIICH KapTuHE

HAaY4YHOI'O 3HAHUI;

arrecTauuu OP-5. 3Haer cTpyKTypy, COCTaB M TUIAKTHUECKHE
SMHUIIBI  CONCPXKAHHMS  IIKOJIBHOTO  Kypca
OC-6 Dk3ameH B popMe yCTHOTO | MAaTEMATHKH.

OP-6. 3HaeT OCHOBHBIE TPUEMbI M METOJIbI
pemieHus TpodieM © 3amad B o0nactd
MaTEeMaTHKH.

OP-7. Ymeer ocymecTBisiTh OTOOp y4eOHOro
COZIep)KaHusl ISl €ro peaan3aliy B pa3IM4HbIX
dopmax  OOyueHHMS B  COOTBETCTBHH  C
COBPEMEHHBIMHU TPEOOBaHUSIMH K 00pa30BaHMIO.
OP-8. YMeer ocylIecTBIS TS apryMEHTUPOBAaHHbIN
BBIOOp Haubosiee 11e7eCO00pa3HbIX METOJIOB,
cpeactB u  (opM  OpraHuzan  y4eOHOro
nporecca, B COOTBETCTBUHM C JUIAKTHYECKUMHU
3a/1a4aMy ¥ YCIIOBUSIMU OPTaHHM3aIIHH.

OP-9. Bnaneer naeicTBUEM IPOEKTUPOBAHMS
pazMuHbIX (GopM yueOHBIX 3aHATHH,

OP-10. Bmageer  HaBBIKOM  NPUMEHEHMS
Pa3IUYHBIX METOJOB, IIPHEMOB U TEXHOJOTHH B
00y4EeHHUU MaTeMaTHKe

OP-11. 3Haer XapaKTEpUCTUKY JIMYHOCTHBIX,
MPEIMETHBIX W METANPEIMETHBIX PE3YJIbTATOB B
KOHTEKCTE 00YUEeHUsI MaTEMAaTHKe;

OP-12. 3HaeT 0cOOEHHOCTH MHTErPaIMK Y4eOHBIX
NPEeIMETOB JUTsl OPraHU3alMy Pa3HbIX CIIOCOOOB
yueOHOH JeSTeTbHOCTH.

OP-13. 3HaeT BO3MOXHOCTH COLIMOKYJIBTYPHOR
cpeapl M CHOCOOBI €€ WCIOJIh30BAHUS IS
perieHust 00pa3oBaTeNbHBIX 33/1a4.

OP-14 VYmeer oueHuBaTh 00pa3oBaTeiIbHbIE
pe3yabTaThl: (POpMUpPYEMbIE B NMPENOAABAEMOM
npeaMere TMpeAMETHBIE W MeTanpeaMeTHBIC
KOMIIETEHIIMM, a TaKXe  OCYIIECTBIATh

cobecel0BaHUsA




(COBMECTHO € TICHXOJIOTOM) MOHHUTOPHHT
JUYHOCTHBIX XapaKTEPUCTHK.

OP-15 Ymeer opranu30BbIBaTh YUEOHBIH MPOIIECC
c HCIIOJIb30BaHUEM BO3MOKHOCTEH
00pa3oBaTelIbHOM Cpeibl sl Pa3BUTUSI HHTEpEca
K IpeaIMeTy B paMKax ypOYHOM M BHEYPOYHOU
JeATETIbHOCTH.

OP-16. Bnameer HaBblKaMM OpraHu3allid MU
MPOBEACHHUA  3aHATHA C  HUCIOJb30BaHUEM
BO3MOXKHOCTEH 00pa3oBaTelbHONM CpEIbl IS
JOCTIDKEHHsI 00pa3oBaTesbHBIX PE3yIbTaToOB U
obecrieyeHMsl KauecTBa y4eOHO-BOCIIUTATENILHOTO
Tpoliecca CpeiCTBaMH MaTEMaTHKU.

OP-17. Bnanmeer cnocobamu pa3BUTHS Y
oOyJaromuxcsi MO3HABAaTEIbHON AaKTUBHOCTH,
CaMOCTOSITENIbHOCTH, UHULIUATUBBI, TBOPUECKUX
crocoOHOCTeH, crocobamMu (HOPMHUPOBAHHS U
peanuzanuu porpaMmm pa3BUTHS
YHHUBEPCAIbHBIX YUYEOHBIX AEHCTBUI, 00pa3lioB
Y [IEHHOCTEH COLUATbHOTO MOBEICHUS.

Mamepuanst, ucnov3yemole 01 MeKyuie20 KOHMPOs yCnesaemocnu
odyuarowuxca no oucyuniune

Omnucanue OIEHOYHBIX CPEACTB M HEOOXOJUMOro 000pynOBaHMS (JIEMOHCTPALMOHHOTO
MaTepuana), a TaK JK€ HIpOUeAypbl U KPUTEPUU OLIEHUBAHUS WHAMKATOPOB JOCTHUKEHUS
KOMIIETEHIIMH Ha pa3IMyHbIX Tanax ux (GOpMHPOBAHUS B IPOLIECCE OCBOECHUS 00pa30BaTEIbHON
IIpOrpaMMebl pecTaBieHbl B DOH 1€ OLIEHOYHBIX CPEJICTB ISl TEKYILIET0 KOHTPOJIS yCIIEBAEMOCTH
U IPOMEXYTOYHOM aTTeCTalluy 10 JUCHMILIMHE «/luddepenianbable ypaBHEHUS .

Mamepuanwi, ucnonvzyemoie 01 RPOMEHCYMOUYHO20 KOHMPOJIA YCNeeaemMocmu
oodyuarowuxca no OucyunIuHe

OC-6 Dx3ameH B (popMe YCTHOTO codece10BaHUs
IIporpamma 3x3amena

Pa3nes 1. OcHOBHBIC MOHATHS

1 OcHoBHBIE TOHATHUS Teopuu nAuddepeHIUANbHBIX ypaBHeHUN (auddepeHnuranbHoe
ypaBHEHHE, OOBIKHOBEHHOEC Ju(p(depeHIHalbHOe YypaBHEHHWE, YPAaBHEHHE B YaCTHBIX
MPOU3BOJHBIX; MOPAIOK AU(EepeHIINaIbHOr0 YpaBHEHUs; pelieHue AudQepeHnnaibHOro
ypaBHEeHHMsI, o0lllee U 4acTHOe pelieHne nupdepeHnanIbHOro ypaBHEeHUs, 0c000€e perieHne
mubdepeHIIMaTbHOTO YpaBHEHUS; OO M 4YacTHBIM uHTerpan auddepeHInanbHOro
YpaBHEHMSI; UHTETpajibHas KpUBasi, [10JIe HAIIPABICHHIA).

2 HauvanpHoe ycioBue auddepeHnHanpbHOro ypaBHeHHs. 3amada Komm. Teopema o
CYIIECTBOBAaHHMH W €IMHCTBEHHOCTH pemieHus auddepennnansaoro ypasaenus y' = f (x, y),

YAOBJICTBOPAOLICTO 3aIaHHOMY HAa4YaJIbHOMY YCJIOBUIO.

Paznea 2. luddepennnanbHble ypaBHEHHS EPBOro MOpsiaAKa
3 VpaBHeHUs C pa3/IeJICHHBIMHU IIEPEMEHHBIMH.



©O© o0 ~NO 01

10

VYpaBHEHUs ¢ pa3IeNAIOMUMKCS TEPEMEHHBIMH.

OpnHopoaHble QYHKIUU U OJHOPOIHBIE YPABHEHUSI.

YpaBHeHUS B MOJHBIX U depeHranax.

JIuneitnpie ypaBHeHus. MeTo Bapuallui MPOU3BOJILHON MOCTOSHHOM.
JIuneitnbie ypaBHeHus. Meton bepnyiuu.

VYpaBuenusa bepnyiu.

VYpaBnenus Jlarpanxka u Knepo.

Paznen 3. ludgdepenunanbHble ypaBHeHHs BbICIIMX NOPSIAKOB

11

12

13
14

15
16

17

18

19

20

21

22

23

24

25

O6mmit Bun muddepeHnnaaIsHOT0 ypaBHEHHST N-ro mopsaka. OOiiee W 4acTHOE pelieHue
QG epeHInaIbHOr0 YpaBHEHUS N-TO MOPsIKa.
TeopeMa 0 CyIIECTBOBAaHHHM M €IUHCTBEHHOCTH pelicHUs TUPPEpeHIIMATBLHOTO YPaBHEHHUS

y(”) =f (x, V.Y y(”’l)), YIOBIIETBOPSIIOIIETO 33JaHHBIM HAa4aJIbHBIM YCIIOBHSM.
JluddepeHipatbHble ypaBHeH)s, IOIYCKAIUE TOHmKeHne mopsiaka: Y™ = f(x).
Juddepenunanbaple ypaBHEHHS, JOMYCKAIOUINE MTOHMKEHNUE TOPSIIKA: F(y("’l’ , y(")) =0.
Juddepennnanbaple ypaBHEHHS, JOMYCKAIOIINE TOHMKEHNAE TIOPSIIKA: F(y(”’z) , y(”)): 0.
b pepeHaIbHbIe aBHEHUS, JIOITyCKAOIINE MTOHKCHHE Hopsi/IKa:
P yp Yy P
F(x y &y y(”)): 0.
udepeHaIbHbIC aBHEHMS, JIOITyCKAaoIue HOHMXEHUE HopsijiKa:
p yp Yy p
F(x, vy y(”))z 0.

Pasnen 4. JIuneiinbie nudpepennuaibHbie ypaBHEeHUS

Jluneitaple nuddepeHnnaIbHbie YpaBHEHUS N-TO MOpsiaka. TeopeMa O CYIISCTBOBAHHH H
€MHCTBEHHOCTH PEIICHUS JUHEHHOTro AU pepeHInanbHOro ypaBHEHUs N-T0 MOPsIKa.
Jluneitable oqHOpOIHBIC AU( G epeHIINaTbHBIC ypaBHEHUS 2-T0 TIopsiaka. CBOWCTBA pelIeHUH.
Jlunelinasg He3aBUCMMOCTh pewieHuid. DyHnameHTanpHas cucteMa pemeHuid. CTpykTypa
00111eT0 penieHusl.

Jluneitnble ogHOpOoIHBIE AU(depeHnnaibHble ypaBHeHUs N-ro nopsaka. CBoicTBa pelieHui.
Jluneiinas wHe3aBUCMMOCThH pemnieHuid. dyHnameHTtanbHas cuctema pemeHuid. CTpykTypa
00IIero penieHus.

Jluneitnple HeogHOpoIHBIE AU(epeHnanbHble ypaBHEHUs N-ro mnopsnaka. CTpykTypa
oOmero penieHus. MeTo] Bapualiuy IpOU3BOJIbHBIX TOCTOSIHHBIX.

Jluneitnble ogHOponHbIe Tu(pdepeHalbHble YpaBHEHUS 2-TO MOPSAAKA C MOCTOSHHBIMHU
ko3 duurenTamu. XapakTepuctudeckoe ypaBHeHue. CTpyKTypa OOILIEero pemeHus.
Jluneitnble ogHOponHble Tu(pdepeHanbHble YpaBHEHHUSI N-TO MOPSAAKA C MOCTOSHHBIMHU
ko3 duurenTamu. XapakTepuctuueckoe ypaBHeHue. CTpyKTypa OOILIero pereHus.
Jluneitnble HeonHOpPOAHBIE AU(dEepeHINaTbHbIE YPABHEHUS N-TO MOPSAAKA C MOCTOSHHBIMU
ko3 uurentamMu. Mero moadopa YaCTHOTO PEIIeHHS.

CBoOoHBIC U BBIHY)K/ICHHBIE KOJieOaHus. Pe3oHaHc.

Pa3nea 5. Cucrembl nuddepeHnnanbHbIX ypaBHeHUI

26
27
28
29

Cuctems! tudpepeHmanbHbiXx ypaBHeHHH. HopmanbHas opma cuctemsl.
CucTembl TUHEHHBIX YPABHEHUM.

Meron UCKIIOYEHUS] HEU3BECTHBIX.

MeTtoa HUHTErpUpyeMbIX KOMOMHAITHH.

B KOHIEC U3YUYCHUA JUCHUIIIIMHBI ITIOABOAATCA UTOTH pa6OTBI CTYJACHTOB HaA JICKIUOHHBIX U

MPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 6aJ'IJ'IOB, Ha6paHHLIX B TCYUCHHUC CEMCCTpaA.

Kpurepun oueHnBaHus 3HaHUH 00y4arOIIMXCS 10 AMCLHMILINHE



Dopmuposanue 6ANTLHO-PEUMUHE0B0U OYEHKU pabombvl 00YYaAOWUXCSL

[Tocewtenune Pabora Ha
ITocemenne
N MPAKTUYECKHUX | MPAKTUYECKUX | DK3aMeH
JIEKIAHA .
3aHATHH 3aHATHIX
PasbammoBkammo | 2x 1=2 5x1=5
227 6aimioB 64 6amta
7 BHJIaM paboT Oaju1IoB Baiuios
cemectp | CymmapHbIit 7 b6amna 236 GamnoB 300 6anoB
2 6amIoB Max
Makc. 0ar Max max max

Kpumepuu oyenusanus pabomol 0b6yuaoue2ocs no umo2am cemecmpa

Ouenka bauasl (3 3E)
«OTIIMYHOY 271-300
«XOpOLIO» 211-270

«yOBIECTBOPUTEIILHOY 151-210
«HEYJIOBJIETBOPUTEILHO 150 u meHee

6. MeToanueckne yKazaHus 1Jis1 00y4alOMIMXCsl M0 OCBOCHHIO U CHUILIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT oOyJarolmuxcsi TMOCEIICHUs JISKINM, aKTUBHOMN
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHHSI BCEX YUEOHBIX 3aJlaHUM MpernojaBaTelid,
O03HAKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKHUH — oAHa U3 GOpPM aKTUBHOM CaMOCTOSITENbHON paboThl 00y4aronuxcs,
TpeOyromiast HAaBBIKOB U YMEHHS KPaTKO, CXEMaTHYHO, ITOCIIEIOBATEIBHO U JIOTHIHO (PUKCUPOBATH
OCHOBHBIE TIOJIOXKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIMPOBKH. B KOHIIE JIeKIIMU MpernoiaBaTeb
OCTaBJISIET BpeMs (5 MHUHYT) IJIsi TOTO, 4TOOBI OOydYaroIIMecs: WMETHd BO3MOXKHOCTH 3aJaTh
YTOYHSIONIME BOMPOCHI IO HM3y4aeMOMY Marepuany. I3-3a HEZOCTaTOYHOro KOJIUYEeCTBa
ayJUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YIAeTCd OCBETUTb B IOJHOM OOBEME, MOITOMY
IIPENoaBareib, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BBIHOCHUT HAa CaMOCTOSITENILHYIO
paboTy CTYAECHTOB, pEKOMEHAYS Ty WU UHYIO JIuTeparypy. Kpome 3toro, Juist JIydiiero ocBO€HHs
Marepuaia M CHCTeMaTH3alMd 3HAHUH IO JMCLMIUIMHE, HEOOXOJMMO IOCTOSHHO pa3dupath
MaTepHabl JIEKIUH 110 KOHCIIEKTaM U Y4eOHbIM nocoousiM. B ciryyae Heo0XoauMocTi 0OpalaThest
K IIPENOJAaBaTENIo 32 KOHCYIbTALUEH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHSAM.

ITpn moaroTroBke K IMPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH HM3Y4UTh TEOPETUYECKUI
MaTepuai 1o TeMe 3aHsSTusl (MCHOJIb30BaTh KOHCHEKT JIEKIMH, U3YyYUTh OCHOBHYIO JIUTEpaTypy,
03HAaKOMUTbBCS C JOMOJHUTEIBHON JIUTEPaTypoi, IpHU HEOOXOIMMOCTH JTOMOIHUTD KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX MCTOYHHMKOB). B ciyyae 3arpyaHeHuii,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUUECKOr0 MaTepHaia, CTYIEHTY clielyeT oOpamarbcs 3a
KOHCyNIbTallMel K mpenojaBarento. Vs Ha KOHCYNbTalMi0, HEOOXOJMMO XOpOIIO MPOAYyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTHueckoro 3aHATHA MpenoaBareib 3HAKOMUT CTYJIEHTOB C TEMOM, Oraniaer
IUTaH IIPOBEICHUS 3aHATHS, BBIIACT 33/JaHus. B TeueHne OTBEIEHHOIO BPEMEHU Ha BBINOJIIHEHHE
paloThI CTYIEHT MOXET OOpaTUTHCS K MPENOAaBaTeNo 3a KOHCYIbTalluell Win pa3bscHeHusIMU. B
KOHLIE 3aHATHS IPOBOJIUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHui, coOeceJOBaHHUE CO CTYICHTOM.

Pe3ynpTaThl BHINOIHEHUS TPAKTUYECKUX 3/1aHUM OLIEHUBAIOTCS B OajliaX, B COOTBETCTBHUHU C
0aJUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.



IL1aHbI NPAKTHYECKUX 3aAHATHI
IIpakTuyeckoe 3anaTue Nel. Jluneiinple auddepeHnnanbaple ypaBHeHHS. MeTo Bapuaiuu
MPOU3BOJIBHOM TOCTOSSHHOW. MeToa MNOJACTAaHOBKH. YpaBHEHHE bepHYynIM u METOAbl €ro
penieHusl.
IIpakTnyeckoe 3aHsaTHe Ne2. VpaBHeHHMs B NONHBIX auddepenumanax. MuTerpupyrommi
MHOKUTEIb. Y paBHeHus Jlarpanxka u Knepo.
IIpakTnyeckoe 3ansaTue Ne3. JIuneitnsie oqHOpoaHbIE AU PepeHnnanbHbIe ypaBHEHUS BBICIINX
MOPSAJKOB C MOCTOSHHBIMU KO3 duirenramu. JInHeiHble HeoqHOpOAHBIE nUddepeHuanbHbIe
YpaBHEHHs BBICHIMX IOPSAAKOB C MOCTOSHHBIMH Ko3(dduuumenramu. Metoa HeonmpeaeneHHbBIX
K03 PHUITUEHTOB.
IIpakTnyeckoe 3ansitue Ned. JluneiiHble HEOAHOPOAHBbIE U EpeHIaTbHbBIE ypaBHEHUS
BBICIIMX TOPSIKOB C MOCTOSHHBIMU Koddduuuentamu. MeTol BapHali MPOU3BOJIBHBIX
IIOCTOSIHHBIX.
IIpakTudeckoe 3ansaTue Ne 5. Cuctemsl nuddepeHInanbHbIX YPaBHCHHM.

7. IlepeyeHb OCHOBHOW M JOMOJHUTEJIbHOW yuyeOHOU JuTepaTypbl, UHTEpHET-pecypcoB,
HEeO0XO0AUMBIX [IJIS OCBOEHMSI JUCIUNJIMHBI

OcHoBHas iMTeparypa

1. XKyxkoga, I'. C. AuddepeHumanpapie ypaBHEHHS B IPUMEpax U 33j1a4ax : yaeOHoe nocodue /
I'. C. KykoBa. — Mocksa : UHOPA-M, 2021. — 348 c. — (Bricuiee obpa3oBaHue:
bakamaBpuar). - ISBN 978-5-16-015971-3. - Tekcr : osaekrponnbiii. - URL:
https://znanium.com/catalog/product/1072182

2. Tpenorun, B. A. OObikHOBeHHBIE MU depeHIranbuble ypaBHeHUs : yueOHuk / B. A.
Tpenorun. — Mocksa : @uszmariut, 2009. — 312 c. — Pexxum noctyna: no noamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=82614

JlonoIHUTEeIbLHAS JTUTEpPaTypa

1. Tlanteneera, A. B. O6sikHOBeHHbIE U PepeHranbabie ypaBHeHus. [IpakTuaeckuii Kypc :
yueOHoe ocoome / A. B. [lanrenees, A. C. SIlxkumoBa, K. A. Peibakos. - Mocksa : 2020. - 384
c. - (HoBas ynuBepcuterckas OuOmmorteka). - ISBN 978-5-98704-465-0. - Tekcr :
anekTponnbiid. - URL: https://znanium.com/catalog/product/1213064

2. Omnbcromei, JI. D. TuddepeHnmansHbie YpaBHCHHS M BApUAITMOHHOE UCUYHCIICHHUE | YICOHUK
: [16+] / JI. 3. Dnabcronbil. — Mocksa : 0.u., 1969. — 425 c. — Pexum nocTyma: mo moJmnmckKe.
— URL: https://biblioclub.ru/index.php?page=book&id=455165

HNHuTepHer pecypcesl

OBC ZNANIUM.COM http://znanium.com

OBbC «YHuBepcuterckas oubanoreka onnaita» http://biblioclub.ru

http://www.mathnet.ru OGriepoccuiickuii MaTeMaTHUECKHIA TTOPTaT

Hayunast snextponnas 6udnunoreka «Kubdepnennnkay: https://cyberleninka.ru/search
www.math.ru — mpoext MITHMO
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Jluct cornacosauus paboueit nporpaMMbl
y4eOHO! THCLHIIMHEL (TIPAKTHKH)

Hanpasienne mnoarovoBkn: 44.03.01 [leparornueckoe obpaszosanue; 44.03.05
[leparornueckoe obpasoBanue (¢ aByMs npoduaamu NOATOTOBKH)

PaGouas nporpamma_Jlnddepenunansuie ypapnenus

Cocrasurean: H.A. Bonkosa — Vapsuosex: Ynl'TIV , 2024,

Ilporpamma cocrasnena ¢ yuetom denepanbHOro rocyIapCTBEHHOTO 00pa3oBaTeNLHOro
CTaHaapta BeicLIero 06pa3oBaHus 110 HaNMpaBieHuio noarotosku  44.03.01 Tlenaroruyeckoe
obpasosatne, 44.03.05 INMenaroruyeckoe oGpazosanue (¢ ABYMSA MPO(GUAIMH TIOATOTOBKH),
yreepxaEaHoro MuHHcTepetBoM ofpaszosanns M Hayku Poccuiickoii Qenepauyuu, ¥ B
COOTBETCTBHH C yUeOHbLIM NIIaHOM.

Cocrasurenu H.A. Bonkosa

AHoonucs)
Pabouas nporpamma yueGHOH AMCUHMIKHB (NPAKTHKH) oz00peHa Ha 3aceaaHnH Kadeaphl
Bbiclied Matematuky "23" anpens 2024r., npotoxon Ne 8

3apenyiowmii kadeapoii / /,]: 7

Cronsposa U.B. 23.04.24

AuBpaR nglnice pacuugposta nodnuc dama
Pabouas nporpamma yweGHO#M AMCUMMIMHBI (PAKTHKH) COrNacoBana ¢ GHBIHOTEKOM
4
Cotpyauuk G"GMOWW
Mapcaxosa 10.5. 08 QY 24
Hiwnan nodnucy paciushpossa nodmicu dama

[Mporpamuma pacecmoTpena u ono6peHa Ha 3ace/laHHK yYeHOTO CoBeTa takyaprera dusmko-
MaTemMaTH4eCcKoro U TexHonoruueckoro obpasosanus "15" mas 2024 r., nporokon Ne 6
W.0. nekana axynprera GU3NKO-MaTEMATHUECKOTO M TEXHONOMHYECKOr0 obpa3zoBanus
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