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MecTo IMCHUILUINHBI B CTPYKTYype 00pa3oBaTe/bHON NPOrpaMMbl

Hucuumunna «/luddepeHnnanbaple ypaBHEHUA» OTHOCUTCS K JucuurummHam (MOIYIIsIM)
1o BeiOopy 2 (/[IB-2) wactu, hopmupyeMoil yuacTHUKaM# 00pa30BaTeIbHBIX OTHOIICHHI, biioka
1. Jucuummmabl (MOIynH) y4eOHOTO IUIaHA OCHOBHOU Tpo(ecCHOHANBHOM 00pa3oBaTeIbHOU
MIPOrpaMMBbI BBICIIET0 00pa30BaHUsl — MPOrpaMMBbl OakanaBpuara 1o HalpaBJICHUIO MOTOTOBKH
44.03.05 Ilemaroruueckoe obpazoBaHue (C aAByMs MpOoUISMU MOATOTOBKHU), HAIPABICHHOCTH
(mpodunb) obOpasoBarenbHON mporpamMmbl «Matemaruka. Wupopmartuka», o4dHOH (HOPMBI
0OyUeHUsI.

JlucuuiuiiHa OmHMpaeTcs Ha pe3yinbTaTtel  o0ydeHHs, CGHOPMHpPOBAHHBIE B paMKax
IMCUMIUIMHBL ~ MaTtemartudeckuid  aHanm3, MaTeMaTudyeckue  OCHOBBI  MH(OPMATHKH
(MatemaTrueckuil aHaiu3), MeTopl MaTeMaTH4ecKo 00pabOTKN JaHHBIX.

Pe3ynbTarhl H3ydeHus NUCHUIUIMHBI SBIISIOTCS HEOOXOIMMBIMU JJISl U3Y4EHUS TUCHUIUIMH
Uucnennele MeroAbl, Meroauka oOydeHUs MaTeMaTukd, HeoOxoaumsl Juisi Haydno-
uccienoBaTeNbckod padoTel, [loAroTroBkM K chaue M clade TOCYJapCTBEHHOTO SK3aMEHa,
BrinosiHeHUIO U 3a1MTe BBIMTYCKHOM KBaTU(pUKAMOHHON pabOTHI.

1. Ilepeyenr mMuIaHMpYyeMBbIX pe3yJbTaTOB o00ydyeHHs1 (0Opa3oBaTebHBIX
pe3yJbTaToB) MO JUCUMILIIMHE

Heanio ocBoeHMs TUCTUTIINHBI «JnddepeHmanpHbie ypaBHEHH SBIISICTCS TOITOTOBKA
OakanaBpa K paboTe yuyuTeleM MaTeMaTHKU U MHpopMaTuke B 00I1e00pa3oBaTeIbHON LIKOJIE,
3HaKOMCTBO OYAYIEro y4uTess C ammaparoM audepeHInaTbHbIX YpaBHEHHH W €r0 POJIbIo B
OMHMCAHMU 3aKOHOB Tpupojbl. JluciumiumHa mnpeaHasHaueHa JaTh OyAyIIUM — YUUTENISIM
npoheCcCHOHANBHYIO (TEOPETHYECKYI0 M TPAKTUYECKYI0) TOATOTOBKY B OOJACTH TEOpUU H
METOAMKH  OOy4yeHHs:  MareMaTuke M UHQOpPMAaTHUKe Ha  pa3jMYHbIX  CTYNEHAX
00111€00pa30BaTEIILHON IITKOJIHI.

3agauveil OCBOGHMS JUCHHMIUIMHBI  SBISETCS  (OPMUpPOBAaHUE CHUCTEMBI 3HAHHM,
BKJIIOYAIONIUX  METOJbl  aHajdu3a U  PEIICHHUS  OCHOBHBIX THIOB  OOBIKHOBEHHBIX
muddepeHInanbHbIX YpaBHEHUH TIEPBOrO TMOpSIKA U YpPaBHEHHUH BBICIIUX MOPSAIKOB,
JOTYCKAIOUIMX TMOHMIKEHUE TMOopsaKa, cucteM auddepeHurnaIbHbIX YpaBHEHMI; pa3BUTHE
npejacTaBieHuii 00 OOBIKHOBEHHBIX JAud@epeHInanbHbIX ypaBHEHUSX Kak  afmapare
MaTeMaTH4eCKOr0 MOJCIMPOBAHUS IETEPMUHUPOBAHHBIX MPOIIECCOB; JOPMUPOBAHUE U PA3BUTHE
KOMITETEHIIMI OyIylIero yuurtess MaTeMaTUKU B TEOPUH U MPAKTUKE PEIICHUs OCHOBHBIX TUIIOB
g depeHnnaibHbIX YpaBHEHUH, BOSHUKAIOIINUX B PA3IMYHBIX 00JIACTIX €CTECTBO3IHAHMSL.

B pesynpTaTe OCBOEHHs MporpaMMbl OakanaBpuaTa OOYyYaroIIMiCS JOJDKEH OBJIAJETh
CIIEIYIOIIMMHU pe3ylibTaTaMu o0ydeHus no aucuuiinHe «luddepennuanbupie ypaBHeHUs» (B
TabyuIe MPEeACTaBICHO COOTHECEHHUE 00pa30BaTEIbHBIX PE3yIbTaTOB O0YyUYCHHS MO AUCIUILITUHE
C MHAUKATOPAMH OCTHIKCHUST KOMIICTCHIIH):

Kommnerennus u OO0pazoBarenbHbIe PEe3YNbTAThI AUCIUTITHHBI
HWHJIUKATOPHI €€ (aTamnb! GOPMUPOBAHKS JUCIUILIUHBI )
I[OCTI/I)KGHI/I}[ B 3HACT yMCCT BJIazaceT
TUCIUIIIINHE
VK-1. Crmocoben
OP-2. YMmeer
OCYILECTBJIATH IIOUCK, OP-3. Bmaneer
N OCYHIIECTBJISITh
KPUTUUYECKHUI aHaIu3 1 HaBbIKaMU pedIeKcuu
OP-1. 3Haer MeToabl | HOUCK U aHAIN3
CUHTE3 UH(pOpMaInH, IO TIOBOJTY
. | KpUTHYECKOrO HCTOYHHUKOB N
MIPUMEHATh CUCTEMHBIN COOCTBEHHOMU U
aHaJIn3a U CHHTE3a uH(pOpMaIIUU C o
MOJXO/ AJIsl PEIICHUS qyKOl
UH(POPMAITUH. TOYKHU 3pEHUS N
MOCTABJIEHHBIX 33124 MBICIIUTEILHON
BPEMEHHBIX U
VYK-1.2. IIpumensier JIESTEIbHOCTH.
MPOCTPAHCTBEHHBIX

Joruyeckue Gopmal U




MpoLeAYypPhI, CIOCOOEH

YCJIIOBUM UX

K peduIeKCHH 110 BO3HUKHOBCHHUSI.

MOBOJTy COOCTBEHHOU U

Yy>KO! MBICIIUTEIILHON

JeATEIbHOCTH.
ITK-1. Cnocob6en OP-4. 3naer pomsu | OP-7. Ymeer OP-9. Bnaneer
OCBaMBaTh U MECTO MaTEeMaTHUKH U | OCYIIECTBIISITh OTOOp | JeHCTBHEM
HCI0JIb30BATh €€ UCTOpUU B 001Iel | y4yeOHOro [IPOEKTUPOBAHHUS
TEOPETHUYECKHE KapTHHE HAYIHOTO COJICPYKAHUS IS €r0 | pa3IMIHBIX GOpM
3HAHUS U 3HAHHS; peanm3anuy B y4eOHBIX 3aHATHH,
MPAKTUYECKUE OP-5. 3naer pazmmuHbIX popmax | OP-10. Bnageer
YMEHUS ¥ HABBIKU B CTPYKTYpY, COCTaB M | OOYydYCHHS B HaBBIKOM
MpeIMETHOM JIMTAKTUICCKHC COOTBETCTBHH C MIPUMCHEHHUS
oOmacTu pu STIUHHITBI COBPEMCHHBIMH Pa3IIYHBIX METOJIOB,
pereHnn COJICPYKAHUS TpeOOBAHUSIMU K TIPUEMOB U
pohecCHoHATBHBIX HIKOJIBHOTO Kypca 00pa3oBaHUIO. TEXHOJIOTHH B
3azad. MaTE€MAaTHKH. OP-8. Ymeer o0yueHnn
[TIK-1.1. 3Haer OP-6. 3naer OCYIIIECTBIISITh MaTeMaTuKe.
CTPYKTYpY, COCTaB U OCHOBHBIC PUEMBI | apTyMEHTHPOBAHHBIH
IAOAKTUYECKUE Y METOJIbI PEIICHUST | BBIOOp HanboIee
€TMHHUTIBI npoOJieM H 3a7ad B | IeNecooOpasHbIX
MPEeIMETHOM obmactu METOJIOB, CPE/ICTB U
obmactu MaTeMAaTHKH. (hopM opraHu3aIIH
(mpemo;aBaeMoro y4eOHOTO TIpoIIecca,
npeaMeTa). B COOTBETCTBHUHM C
TIK-1.2. YMmeer TMIAKTUYECKUMU
OCYILIECTBIISITH OTOOP 3a7ia4aMu U
y4eOHOTO YCIIOBUSIMU
COJIep’KaHus Ui €ro OpraHu3alyu.
peanu3aiuu B
pasnuuHbIX (hopmax
00y4eHHS B
COOTBETCTBUHU C
TpeOOBaHUSAMU
OI'0C O0.
[1K-3. Crnocoben OP-11. 3naer OP-14 YmMmeer OP-16. Bianeer
q)OpMI/IpOBaTB XapaKTEPUCTUKY OLICHUBATH HaBbIKaMH
Pa3BHUBAIOIIYIO JHYHOCTHBIX, o0Opa3oBaTelbHbIC OpraHu3alyy u }
00pa3oBaTEIbHYIO IpEIMETHEX pPE3yIbTaThI: MIPOBEICHUS 3aHATHIA
cpeny uis dbopMupyemsbie B C UCIOJIb30BaHUEM
JOCTHKEHHS MCTalpC/MCTHBIX MPernojaBacMoM BO3MO>KHOCTEH
JMYHOCTHBIX, pe3y/IbTATOB B npenMere 00pa3soBaTebHON
MPEeIMETHBIX U KOHTEKCTE npeIMeTHbIC U Cpenbl st
MeTanpeIMeTHBIX o0yueHUsI MeTanpeaIMeTHbIe JOCTIDKEHHUSI
pe3ynbTaToOB MAaTeMaTHKE; KOMIIETEHIINH, a 00pa3oBaTeNbHBIX
o0OyuyeHus OP-12. 3uaer TaKkKe PE3yabTaTOB U
CpeacTBaMu OCYILECTBIISATh oOecrieueHus

0COOEHHOCTH

MPeToIaBaeMbIX (COBMECTHO ¢ KauecTBa yueOHO-
y4eOHBIX IpeMerop, | MHTCIPalii TICUXOJIOTOM) BOCITUTATEILHOTO
IIK-3.1. Bnageer y4eOHBIX MOHHUTOPHHT IpoLECCa CPEACTBAMU
criocobamu IpEeIMETOB ISl JTUYHOCTHBIX MaTEMAaTHKH.
HUHTCTpallun opraHu3aluyu XapaKTCPUCTHK.




y4eOHBIX MPEIMETOB pa3HbIX cIOCOOOB OP-15 Ymeer OP-17. Brnaneer
JUISL OpraHu3aLUuH y4aeGHOM OPraHU30BHIBATH crioco0amu pa3BUTHUS
pasBHBaUIOLueFI ESTEIBHOCTIL y4eOHbIH npoLiecc ¢ |y 06yanouinc;1
yueOHOI OP-13. 3uacr HCIIONb30BAHIEM [I03HABaTEIbHON
JEeATeIbHOCTH BO3MOYKHOCTEH AKTUBHOCTH,
(uccrenoBarensekoi, | BOIMOKHOCTH . 00pa3oBaTenbHON CaMOCTOSITEIbHOCTH,
MPOCKTHOM, COMUOKYIBTYPHON | cperpl juist pa3BUTHSL | HHUIIUATHBBI,
IPYyINIIOBOM U JIp.). CPEIBI U CIOCOOBI MHTEpECa K IPEeIMETY | TBOPUYCCKUX
€€ MCII0JIb30BaHUs B paMKax ypOUHOM M | CLIOCOOHOCTEH,
JUTSL PeLICHNUs BHEYPOYHOM criocobaMu
06pPa3OBATENBHEIX JESITEIIBHOCTH. (dbopMupoBaHUS u
peanuzanuu
3ajad.
poTrpamMM Pa3BHTHUS
YHHUBEPCATbHBIX
y4eOHBIX JIEHCTBHM,
00pas1os u
LIEHHOCTEN
COIMAJIBHOTO
MIOBEJICHHSI.

2. O0BeM AUCHMIIJIMHBI B 32a9€THBIX €AIMHHUIIAX ¢ YKAa3aHUEM KOJUYECTBA aKAJCMHUICCKHUX
4YacoB, BbIJEJEHHBIX HA KOHTAKTHYIO padoTy o0ydamluuxcsi ¢ npemnoaaBateseM (o
BH/IaM Y4eOHBbIX 3aHATHI) U HA CAMOCTOATEIbHYI0 padoTy 00y4ar0IIMXCs
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3. CoaeprxxaHue ITUCHMIIMHBI, CTPYKTYPUPOBaHHOe MO TeMaM (pa3iesaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HAa HUX KOJMYECTBA aKA/IeMUYECKUX YaCOB M BUAOB Y4COHBIX 3aHATHH

3.1. Ykazanue mem (pazoenoe) u omeedeHH020 HA HUX KOJIUYUECMEA AKADEMUYECKUX YACO8 U
6UO008 YUeOHbIX 3AHAMUL



KonmuectBo vacoB no hopmam opranuzanuu
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1. OcHoBHble oHATHS Teopun OJY 2 2 — 4
ndepeHanpHbIe ypaBHEHUS
o | Hnddepenn yp 6 14 _ 4

IICPBOTO MOPAIAKA

HuddepenunanbHble ypaBHEHUS
3. BBICIITUX TIOPSI/IKOB, JIOITYCKAOIIHE 2 2 - 5
MTOHIKEHHE TIOPSI/IKA

Jluneitnsle nuddepeHranbHbIe
4. YpaBHEHHSI BHICIINX TTOPSIKOB C 4 6 - 8
MOCTOSIHHBIMH KO3 duiineHTaMu

Cucremsl tuddepeHInaIbHbIX
YpaBHEHU U

Hroro 18 30 - 33

3.2.Kpamkoe onucanue cooeprcanus mem (pazoenos) OUCyUnIUHb

Pa3pen 1. OcHOBHEIE NOHATHSA

HubdepennnansHoe ypaBHeHHE, OOBIKHOBeHHOE A depeHInaIbHOe ypaBHECHHE.
[Mopsinok ypaBHeHusi. OOlIee W YaCTHOE pelICHHE OOBIKHOBEHHOTO IU(EepeHIINaTHLHOTO
ypaBHeHus. J(uddepeHimanbHple ypaBHEHUSI TIEPBOTO TOPSJIKA, Pa3pelleHHbIE OTHOCHUTEIHLHO
npousBoaHOM. 3amaua Komwm st ypaBHeHUs 1-ro mopska, pa3pelieHHOTO OTHOCHTEIBHO
npou3BoHOM. TeopeMa cCylecTBOBaHMsS M CIUHCTBEHHOCTH perieHus 3amaun Komm (0e3
nokazatenbetBa). OcoOble pemenus. JuddepeHnmanbupie ypaBHEHHs MEPBOrO MOPsAKA B
cumMmerpuuHOr  (opme. ['eomeTpudeckas HWHTEpHpeTalMs OCHOBHBIX TOHSTHI:  IOJIe
HaIpaBJICHUN, HHTETPAJIbHBIC KPUBBIC, OTHOAIOIIAst CEMEUCTBA KPUBBIX.

Paznen 2. ludgdepennuanbabie ypaBHEHHS IEPBOI0 NMOPSIAKA

VYpaBHEHUS ¢ pa3eISIIOIIMMUCS TepeMeHHbIMU. OTHOPOJHbIE YpaBHEHHS. Y PaBHEHHUS B
noyHbIX Juddepennnanax. VHTerpupyommii MHOXHUTENb JUPPEpeHINATbHOTO YpaBHEHHUS.
JIuneitnble tuddepeHaIbHble YpaBHEHHUS TIEPBOT0 MOPSAIKA: METOJI BapHallii MPOU3BOJIBHOM
MIOCTOSIHHOM; MeTo 1 bepHyniu; cTpykTypa oO1iero pemenus. YpaBHeHus bepHymuin. YpaBHeHUS
Jlarpanxa u Knepo. 3agaun, npusoasiue k quddepeHnnanbHbIM ypaBHEHUSM.

Paznen 3. [nddepenunaibHbie YpaBHEHHMs] BBICIIMX INOPSIAKOB, AONMYCKAKOIIHE
NMOHMKEHNE MOPAIKA

JuddepeHunanbaple  ypaBHEHUS BBICHIMX MOPSAKOB, Ppa3pelIeHHbIE OTHOCHTEIBHO
cTapuieil mpousBoaHON. 3angaua Komm [uisl ypaBHEHHUs, pa3pelIEeHHOT0 OTHOCUTENBHO CTapLIel
npou3BoAHOM. TeopeMbl CyliecTBOBaHMS W €IUHCTBEHHOCTH pemieHus 3anaun Komm (Oe3



JI0Ka3aTelibcTBa). YpaBHEHUS BHJIA y(”) = f(x). YpaBHeHus BuaA F(x, A y(”))zo,
YpaBHEeHUS BUA F(y, Yoy y("))= 0. YpaBHeHus BUa F(X, y® y(“))= 0.

Paznen 4. Jluneiinble auddepeHUUaNbHbICe YPABHEHHMS BBICIINX MOPSAKOB €
NOCTOSTHHBIMH KO3(pPHUUHEHTAMH

Jluneitnoe muddepeHnmansHoe ypaBHeHHe. OJHOPOIHBIC JIMHEHHBIC YpaBHEHUS.
Heonnoponusie nuHeliHble ypaBHeHHsA. (CBOWCTBA  pelIeHUH JIMHEMHBIX  ypaBHEHUM.
dyH/1aMEHTalIbHAsE CHUCTEMa PEIICHUN JTUHEHHOTO OJHOPOJHOro ypaBHeHUs. OnpenenuTernb
Bponckoro. Teopema o cTpykType 00LIETr0 perieHust 0JHOPOJHOTO U HEOJTHOPOIHOTO YPABHEHUS.
Pemenne HEOHOPOAHOTO ypaBHEHHUS METOJOM HEONIPEIECIIEHHBIX KO3(p(PUIMEHTOB U METOI0M
BapHallMl IPOM3BOJBHBIX IOCTOSHHBIX. JIMHENHBIE OJHOpOJAHBIE AuddepeHInaIbHbIE
YpaBHEHHUS €  TOCTOSHHBIMU  Ko3(duuueHtamu.  XapaKTepUCTHUUECKUH  MHOTOUJIEH.
JlelicTBuTenbHble KOpHU (MPOCThIE, KpaTHbie). KoMIUIeKCHBbIE KOpHHM (TMPOCTHIE, KpaTHBIE).
JIluHelHble HEOJHOPOJHBIE YpPaBHEHHS C TMOCTOSIHHBIMM Kod(duuuentamu. Ilpumenenue
JUHENHBIX AUQQPepeHInanbHbIX ypaBHEHUH K U3YYEHUIO CBOOOJHBIX M BBIHYKJIEHHBIX
KoJIeOaHUH.

Pa3nen 5. Cucremsl qud¢epeHunanbHbIX YPAaBHEHU I

Cucrempl  muddepeHunanbHbix  ypaBHeHud. HopmanbHas  ¢dopma  cHCTEMBI
muddepeHnnanbHbIX ypaBHeHUH. 3anada Koy 111 HopManbHOM CUCTEMBI ypaBHEHHH. Teopembl
CYILIECTBOBaHMUS U €JUHCTBEHHOCTH peuieHus 3amaun Komm (6e3 nokasarenbcTBa). Pemenue
CUCTEM METOJIOM HCKIIIOUYEHHUS U METOJIOM HHTEIPUPYEMBIX KOMOUHAIMH.

4. TlepeyeHb Y4ueOHO-METOAMYECKOT0 oOOecmeyeHUsl IJIsi CaAMOCTOSITEbHOI PadoThl
o0yyaromuxcs 1Mo JMCHHIINHE

CamocrosTensHas padoTa CTYJIEHTOB ABISIETCS 0C000M (popMOit opraHu3anuu yaeOHOTO
mporiecca, MpeACTaBIsiomas coOol  IUITAHUPYEMYR, TI03HABATENIbHO, OPraHU3allMOHHO |
METOJMYECKH HAIPaBISIEMYIO JIESTEIBHOCTh CTYJICHTOB, OPUCHTHPOBAHHYIO Ha JIOCTHIKCHHE
KOHKPETHOTO  pe3yJibTara, OCYIIECTBISIEMYyI0 0e3 TIpsMOW  TIOMOIIM  TIPEToJIaBaTelis.
CamocrosiTenpbHas paboTa CTYICHTOB SIBISCTCS COCTABHOM 4YacThlo y4eOHOW pabOThl M MMEeT
IEJBI0 3aKpeIUICHHE M yriyOJeHue MOJydeHHBIX 3HaHUH W HaBBIKOB, IMOUCK U MPUOOpPETCHHE
HOBBIX 3HaHWH, a TAK)KE BHINIOJIHEHUE YUCOHBIX 33JJaHUH, TIOATOTOBKY K MPEICTOSIINM 3aHITHSIM
u sk3ameny. OHa peaycMaTpUBaeT, Kak MpaBuiio, pa3padoTKy pedepaToB, HaMMCaHKUE JOKIIA/I0B,
BBITIOJTHEHUE TBOPYECKHMX, MHIUBUAYAJIbHBIX 3aJJaHUH B COOTBETCTBUU C YUCOHOH MPOTrpaMMOii
(TeMaTHYECKUM IIJIAHOM U3Y4YCHHUS JUCIUILIAHBI). Tema JJis Takoro BBICTYIUICHUS MOXKET ObITh
MPEUIOKEHA MperojaBaTeyieM Wik u30paHa caMHM CTYJICHTOM, HO MaTepuall BHICTYIUICHHS HE
JOJDKEH  JyOnupoBaTh  JICKIMOHHBIM — Matepuan. PedepaTuBHBI — MaTepual — CIyXKHT
JOTIOTHUTEIbHOW HHpOpMaIe s padoThl Ha HpakTHUecKuX 3aHsaTusX. OCHOBHas Ielb
JTAHHOTO BHUJA Pa0OThI COCTOUT B OOYYCHUH CTYJCHTOB METOJAM CaMOCTOSTEIBHON PabOThI C
yu4eOHBIM MaTepuanoM. s MONHOTHI YCBOEHUS] TEM, BBIHECEHHBIX B MPAKTHUECKHE 3aHSATHS,
TpeOyeTcs pabora ¢ mepBOMCTOYHMKaMHU. Kypc mpeaycMaTpHBaeT CaMOCTOSITENIbHYIO PaboTy
CTYIEHTOB CO CHelHanbHOM JmTepaTypoil. CiieyeT OTMETHUTh, UYTO caMOCTOsTeNbHas paboTa
CTYICHTOB pe3y/lIbTaTHBHA JIUIIH TOTJA, KOTJa OHA BBIMOIHIETCS CUCTEMAaTUYECKH, TUTAHOMEPHO
1 TeJICHAIIPaBJICHHO.

3amaHus Ui CaMOCTOSITENIbHOM — paOOThl  MpEeIyCMaTpHBAIOT  HCIIOJIb30BAHHE
HEOOXOMUMBIX TEPMHHOB M TIOHATUNA MO TmpoOneMartuke Kypca. OHHM HalenMBalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHUIO U3ydaeMoro maTepuana, Mouck oubnuorpaduyeckoro
MaTepuana 1 IEKTPOHHBIX UCTOUYHUKOB MH(OPMALINH, HILTIOCTPATUBHBIX MaTepHaOB. 3a1aHus
[0 CaMOCTOSITENBHOW paloTe JarTcs MO TeMaM, KOTOphle TpeOyloT JIOTOIHUTEIBHOM
pOpadOTKH.



OOmmii 00BbeM C€aMOCTOATENBHOW pPAa0OThI CTYACHTOB IO JMCLUUIUIMHE BKIIOYAET
ayJMTOPHYIO U BHEAYAUTOPHYIO CAMOCTOATEIBHYIO pabOTy CTY/IEHTOB B TEUCHHE CEMECTpA.
AynutopHasi caMocTosTelbHass paboTa oCcymecTBIseTCsl B (hopMe BBIIOJHEHHUS TECTa U
NUCBMEHHBIX ~ CaMOCTOSITENIBHBIX ~ pabOT MO  pasjenaM  JAUCHMIUIMHBL.  AyAUTOpHas
caMmocTosTeNbHAs paboTa oOecrieyeHa 6a30i TECTOBBIX MAaTEPUAJIOB 10 pa3jiesiaM JTUCIUTUIHHBL.
BHueaynuTopHas camoctosiTesibHas pab0Ta OCYIIECTBISICTCS B (JOPME MOITOTOBKH K YCTHBIM
BBICTYIUICHUSM (JIOKJIaaM 1o Teme pedepara).
OC-1 IlpuMepHbIe BONPOCHI TeCTA:
1. Cpenu NpUBEICHHBIX YTBEPXKACHHI BEPHBIM SIBIISICTCS ...
1. dvacTHOe pemieHHe J.y. — 3TO pelIeHHe, TOoJydaeMoe M3 OOLIero Mpu KOHKPETHBIX
3HaueHusX napamerpa C;
2. 4YaCTHOE peIleHHEe JI.y. He MOXKET OBbITh MOJYYCHO M3 OOIIEro PeHIeHUs NpH 3aJaHHBIX
HAYaJIbHBIX YCIOBUSIX;
3. 0coboe pemieHune 1.y. — 3TO pelIeHne, moTydaeMoe U3 00IIero npy 3a1aHHbBIX HaYaJIbHBIX
YCIIOBHUSAX;
4. oOI1ee peneHre — 3T0O MHOYKECTBO BCEX YaCTHBIX U OCOOBIX pEIIeHUH 11.y.

2. Cpenu NpUBEICHHBIX /I.y. YPABHEHUEM 2 TIOPSIIIKA SBISIETCS ...

1. (;% -y =sinx

2. (Y)? +x’y* =9x
3. yVy"+2(y")?=0
4, (y')?+cosx=0

3. CooterctBue MeXay nuddepeHInaTbHBIMI YPAaBHCHUSIMU U UX OOIIMMHE PEIICHUSMU:

A y"+Yy =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,sin x

OC-2 CamocrosiTesibHasi padora

Loxy'-y= xtg%: y(1)=%-
. (yzvl— x® + x}ix +2xyV1-x?dy =0.
Axy' +3y = —e*x"y°.
y=2xy'-(y').
y=xy +3y".
-3 CamocrosiTtesqibHas paboTa
- X2y +xy’ =1,
2. 3y'y"=y+y?+1, y(0)=-2, y'(0)=0.
y" =cos®x,

1 ' _ " _ - m —
¥(0)=—. y(0)=0,y"(0)= £, y"(0)=0.
4. ym:yu3.

5. y"+9y = xe¥ + 2xsin X.

6. y'+y=tgx, y(0)=2, y(0)=1.
OC-4 CamocrosiTesqibHas padoTa (IOMAIIHAA).
Pemuth cucremy nuddepeHnnanbHbIX ypaBHEHHH HECKOJILKUMH CIIOCOOaMH.

N

A o > w

0]



% =—X+Yy+2sint—3cost,

dy =—6X+4y+7sin t —20cost.

dt

IIpuMepHBIii nepedyeHb TeM pedepaToB

1. Cxewma Ilukapa pemenus 3agaun Komu.
2. Meron Diinepa npuOIIKEHHOr0 pentenus ypasaenus y = f(x,y).
3. OpHopoanbie (PyHKIMH U OJHOPOAHBIC ypaBHeHHS ((opmyna Diiiepa Uit OJHOPOIHBIX

(byHKITHI).

VYpaBHEeHUsI B IOIHBIX JU(PepeHLnanax 1 UHTErPUPYIOLUNA MHOKUTEINb.

Cewmbs bepnymu u quddepeHnnaibHble ypaBHEHUS.

VYpaBHenus Pukkaru.

VYpaBHEHHUs, HE pAa3pElICHHbIE OTHOCUTEIBHO NPOU3BOAHOW: ypaBHeHMs Kiepo u

Jlarpanxa.

Pemenne nuddepeHnranbHbIX ypaBHEHUH PU TOMOIIH PSIIOB.

9. Kpussle, CBsA3aHHBIC C JBH)KCHHEM TOYKH WM Tela HA IUIOCKOCTH/B TPOCTPAHCTBE
(’KcroHeHIManbHas KpuBasi, napadona Heilns, nenHas 1uHus, TpakTpuca).

10. [puGmmxeHHBIE METO B! petieHus A dhepeHTnaTbHBIX YPaBHEHHH.

11. TIlpumenenue Teopembl banaxa o cxuMmaiomieM OTOOpPaXEHHH K  PEHICHHIO
g epeHInanbHbIX YPaBHEHUHM U UX CUCTEM.

12.  uddepennnanbHble ypaBHEHHS KaK CPEICTBO U3yUCHHS KOJIeOaTeIbHBIX SBJICHUN.

13. Tpunoxenus mupdepeHINATBHBIX YpaBHEHH B 3aJadax €CTECTBO3HAHMA (3amada o
KpUBOM HAaWCKOPEHIIEro CHycka, 3ajada O IMPOBHCAHWM LIENHOW JIMHUH, MOJEJb
Bonbreppa «XUIIHUK-KEPTBaAY).

14. Jluneiinpie quddepeHImanbHbIe ONepaTOPhl U UX MPHIIOKEHUS.

No ok

©

,ZIJl}l CaMoOCmoAmMenbHol NO020MOBKU K 3AHAMUAM O bucuunﬂunepekomendyemal
ucnoJjibzoeanbob ywﬁno-memoduuecxue mamepuaiivl:

1. Cubupena A.P., Pacnyrbko T.b. MeToibl HHTETPUPOBAHKS. METOIUYCCKUE YKA3AHUS IS
CaMOCTOSTEIBHON paboThI cTyAeHTOB. M3, 2-e. — Yabanosck: Yal' TY, 2005.—40c. —
2017 [OneKTpOHHBIH].

5. IlpuMmepHble oOlleHOYHbIe MaTepuUabl s NpPOBeJeHHs TeKyllero KOHTPOJIs
ycneBaeMOCTH H MPOMEKYTOYHOI aTTecTalliu 00y4YalommXcsl 1Mo AUCUUILINHE

Opranusanus ¥ npoBeieHNe aTTeCTAllMU CTYIeHTa

®I'OC BO opueHTHpOBaHBl MPEUMYIIECTBEHHO HE Ha coOOILIeHHEe OOyuarolmeMmycs
KOMIUIEKCA TEOpPETHYECKMX 3HaHUl, HO Ha BBIPAOOTKY Yy OakajlaBpa KOMIETEHIMH —
JMHAMUYECKOT0 Habopa 3HaHWH, yMEHUIl, HaBBIKOB U JITUHOCTHBIX Ka4eCTB, KOTOPBIE ITO3BOJISAT
BBIMYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJla M YCHEIIHO Mpo(heccCHOHAIbHO
pean30BbIBATHCS.

B nporecce orieHkn 6akagaBpoB HEOOXOAUMO UCMONB3YIOTCS KaK TPaJAULMOHHbIE, TaK U
MHHOBALMOHHBIE THUIBI, BUABI U (GOpMBI KOHTpOJs. IIpm 3TOM HOCTENEHHO TpaauIMOHHbIE
CpPEICTBa COBEPIIEHCTBYIOTCA B pYyCJ€ KOMIIETEHTHOCTHOTO IIOJXO0Ja, a HWHHOBAallMOHHBIE
CPEICTBA alalTUPOBAHBI JIJIs1 IOBCEMECTHOTO NIPUMEHEHMSI B POCCUMCKON By30BCKOM NPAKTUKE.

Leas mpoBeneHHsi aTTeCTAMM — IPOBEpKAa OCBOCHUS OOPa30BaTENLHOW MPOTPAMMBI
JTMCUUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMHPOBAHHOCTH 00pa30BaTEeNbHBIX Pe3yIbTaTOB.

IIpomexyTo4yHasi aATTECTANMA OCYLIECTBIISIETCSA B KOHIIE CEMECTPA U 3aBEPIIAET U3yUEHHE
JMCUUIUIMHBL, TIOMOTAeT OLEHUTh KPYIHbIE COBOKYITHOCTH 3HAaHMM M yMeHUil, (opmMHpoBaHUE
OTPEEIEHHBIX KOMIIETEHIIUN.



OLEHOYHBIMHU

CpencTBaMu

TEKYILEro

OLICHUBAaHUA SABJIAKOTCA: MaTcCpHrabl

CaMOCTOSITENIbHBIX PaboT, UTOTOBOW KOHTPOJIBHOW paboTel / pedepata. KoHTposib ycBOeHuUs
MaTepuaa BeIeTCs PEry/sIpHO B TCYCHUE BCErO CEMECTpa Ha MPAKTUYCCKUX 3aHATHUSIX.

Ne CPEJACTBA OLIEHUBAHMUSI,
n/n UCIO0JIb3YEMbIE JJIs1 TEKYILEro OO6pazoBarenbHble
OIICHUBAHMSI [TOKA3aTes Pe3yAbTATHI TUCIUATUTHHBI
(hopMupOBaHHUS KOMIIETCHIIUH
1. OuenoyHble cpeacTBa OP-1. 3Haer MeTO[bl KPUTUYECKOTO AHAIM3a U
AJIs TeKylleil aTTecTauuu CHHTe3a UH(OPMALIUH.
OP-2. YmeeT ocyiiecTBIATh MOUCK U aHAN3
OC-1 Tect MCTOYHUKOB MH(POPMAIIUU C TOUKH 3PEHUS
OC-2 CamocrosTenbHas padora BPEMEHHBIX U ITPOCTPAHCTBEHHBIX YCIOBHUI UX
Nel BO3HUKHOBEHUS.
OC-3 CamocrosTensHas padora OP-3. Bnaneet HaBbIKaMu pe(IIeKCUH 1O TOBOLY
Ne2 COOCTBEHHOM M YYKOM  MBICIUTEIILHOM
OC-4 CamocrosrensHas padoTta JIeSITeTBHOCTH.
Ne3 OP-4. 3naer poab U MECTO MaTeMaTWKH U €€
OC-5 Pedepar HCTOPHH B OOILIEH KapTHHE HAYYHOTO 3HAHMS;
2. OueHoyHbIe cpeacTBa OP-5. 3HaeT CTpyKTypy, COCTaB U TUAAKTHIECKHIE
AJIS TPOMEXKYTOYHOI eMVMHUIIBI  COJEP)KaHUsl  INKOJBHOTO  Kypca
aTTecTaluu MaTeMaTHKH.

OP-6. 3HaeT OCHOBHBIE MNPUEMBI U METOJbI
pemenus mpobOiaeM ©W 3agad B oOmactH
MaTEeMaTHKH.

OP-7. ¥Ymeer ocymecTBIATh OTOOpP ydeOHOTO
COJICPYKaHUS VISl €r0 pean3alii B pa3IuuHbIX
dopmax  OOydyeHHMS B  COOTBETCTBHH C
COBPEMEHHBIMH TPEOOBaHUSAMU K 00Pa30BaHHUIO.
OP-8. YMmeer ocymecTBisATh apryMEHTHPOBAHHBIIA
BBIOOp HamboJjiee 11emecooOpasHbIX METOJIOB,
cpenctB U (GopM oOpraHuzalu  y4eOHOTO
npolecca, B COOTBETCTBUU C JAUIAKTHUECKUMHU
3a71a4aMU ¥ YCIIOBUSIMH OpraHu3aliHm.

OP-9. Bnaneer neiicTBUeM NPOEKTUPOBAHMS
pa3IMYHbIX (POpM yUeOHBIX 3aHSTHIA,

OP-10. Brnameer  HaBbIKOM — TIPUMEHEHUS
Pa3NMYHBIX METOJOB, MPHEMOB M TEXHOJIOTUN B
00y4eHnr MaTeMaTuke

OP-11. 3Haer XapaKTepUCTHKY JINYHOCTHBIX,
NPE/IMETHBIX M METAIPe/IMETHBIX PE3YIbTaTOB B
KOHTEKCTE 00yUeHHs MaTEMATHKE;

OP-12. 3HaeT 0cOOEHHOCTH UHTETPaLK YYEOHBIX
MPEIMETOB ISl OpraHU3allM Pa3HBIX CHOCOOOB
y4eOHOM JIeATENbHOCTH.

OP-13. 3HaeT BO3MOXHOCTH COLIMOKYJIBTYPHOU
CpeIsl M CHOCOOBl €€ HCIOJB30BAHMS IS
peleHus 00pa3oBaTeNbHBIX 3a/a4.

OP-14 VYwmeer oneHuBath 00pa3oBaTelIbHbIC
pe3yapTaThl: (OpMHUpYEMbIe B IPEMOaBAEMOM
NpeJMEeTe MNPEIMETHbIE U METanpeJIMETHbIE

OC-6 Dx3ameH B (hopMe YCTHOTO
cobecenoBaHusd




KOMIIETEHIIMM, a  TakKXe  OCYILECTBIATh
(COBMECTHO € IICHXOJIOTOM) MOHMTOPUHI
JMYHOCTHBIX XapaKTEPUCTHK.

OP-15 Ymeer oprann3oBbIBaTh y4€OHBIN IIPOLIECC
c UCIIOJIb30BaHUEM BO3MOYKHOCTEH
00pa3oBaTeNbHOM Cpebl AJIsl Pa3BUTUSL HHTEPECA
K IpeaIMETYy B paMKaxX yYpOUHOM M BHEYPOYHOU
JIEATEITbHOCTH.

OP-16. Bnaneer HaBblKaMu OpraHu3aluud U
NPOBEACHUS  3aHITUA C  HCHOJIb30BAaHUEM
BO3MOXKHOCTEH 00pa3oBaTeNIbHOM Cpeibl I
JOCTIDKEHHS 00pa30BaTeNbHBIX PE3YJIbTaTOB U
o0ecrieyeHns! KauecTBa y4eOHO-BOCIIUTATEILHOTO
npoLecca CpeICTBaMH MaTeMaTHKU.

OP-17. Bnameer cmnocobamMu pas3BUTHS Y
oOyyaroluxcsi MM03HAaBATEIbHOW aKTUBHOCTH,
CaMOCTOSITEIbHOCTH, MHUIIMATUBbI, TBOPUECKUX
crocobHocTel, cnocobamMu (GOpMHUpPOBaHUS U
peanuzanuu MporpaMm pa3BUTHUS
YHHUBEpPCAIbHBIX YUEOHBIX JACUCTBUIA, 00pa3lioB
U [IEHHOCTEHN COLMAIbHOIO TIOBEICHUSI.

Mamepuanst, ucnoibzyemole 011 meKyu ez0 KOHMPOAsA yCneeaemocmu
o00yuarmuxca no OucCyuUnIuHne

Onrcanne OIEHOYHBIX CPEACTB M HEOOXOIUMOro 000pyHOBaHUS (IEMOHCTPAIIMOHHOTO

Marepuanga), a TaK >Ke MpOLUeaypbl W KPUTEPUU OLICHUBAHUSA HWHIUKATOPOB JIOCTHXKEHUS
KOMITIETEHIIMI Ha pa3IMyuHbIX 3Tanax ux GopMHUPOBaHUS B IIPOIIECCE OCBOCHHS 00pa30BaTeIbHON
MIPOrpaMMel IipeicTaBieHbl B DOHE OLIEHOUHBIX CPEJICTB IS TEKYIIIETO KOHTPOJIS yCIIEeBAEMOCTH
Y IPOMEXKYTOYHOM aTTecTanu mo aucuuruinae «/Juddepennmansupie ypaBHEHUS».

IIporpamma 3x3amMeHna

Pasznen 1. OcHoBHBIE TIOHATHSA

NOHATHS TeopuH JuddepeHInanbHbIX  ypaBHeHUH  (IuddepeHnmraibrHoe
OOBIKHOBEHHOE UG epeHIMaTbHOe ypaBHEHUE, YpPaBHEHHE B YacTHBIX
MIPOU3BOIHBIX; MOPSAAOK JU(QPepeHInanbHOr0 ypaBHEHUs; peuieHne audQepeHnnanbHoro
ypaBHeHHUs, olI1ee 1 4acTHOe pelieHne aupdepeHanbHOro ypaBHeHus, oco0oe perieHue
middepeHnanbHOTO ypaBHEHMs; OOIIMH M 4YacTHBIM uHTerpan JauddepeHnnanbHOro
ypaBHEHHUS; UHTETpajbHas KpUBasi, 10JIe HAlIPABICHUN).

HauvanbHoe ycnoBue muddepenunansHoro ypaBHeHus. 3agada Komm. Teopema o
CYIECTBOBAHUHU U €/IMHCTBEHHOCTH pellieHust tuddepenimansroro ypastenus y' = f(X,y),

1

OCHOBHEBIE
ypaBHEHHUE,

Mamepuanst, ucnoibzyemole 01 RPOMEIHCYMOUHO20 KOHMPOJIA YCREsAeMOCHU
odyuarmuxca no OucCyuUnIuHne

OC-6 Dk3ameH B ¢opme yCTHOro codecel0BaAHUS

YAOBJICTBOPAIOUICTO 3aIaHHOMY HaAYaJIbHOMY YCJIIOBUIO.

Paznea 2. IupdepeHuuaibHble ypaBHEHHUs IEPBOro MOpsiaAKa
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VYpaBHEHHUs C pa3ieICHHBIMU [IEPEMEHHBIMH.

YpaBHEHHUS C pa3ACIAIOIUMUC IEPEMEHHBIMH.

OnnoponHbie (PYHKIIUU U OJHOPOTHBIE YPABHEHUSI.

VYpaBHeHUs B MOJHBIX U QepeHnnanax.

JIunelinble ypaBHEeHHs. MeTo/ Bapualuuu IPOU3BOJIbHOM ITOCTOSHHOM.
JIuneitnbie ypaBHenus. Meton bepnyiu.

YpaBHeHus bepnymin.

VpaBnenus Jlarpanxka u Knepo.

Paznen 3. IluddepenuuaibHble ypaBHEHHS BbICIIMX IOPSIAKOB

11

12

13
14

15
16

17

18

19

20

21

22

23

24

25

O6muii Bun auddepeHnmanbHOro ypaBHeHus: N-ro mopsigaka. OOmiee W 9acTHOE pelicHHe
T depeHnaIbHOro ypaBHEeHU N-To Mopsiaka.

Teopema o cyiiecTBOBaHMM U €IMHCTBEHHOCTH pelieHus TudepeHInaIbHOr0 ypaBHEHUS
y(”) = f (x, A y(”*l)), YIOBJIETBOPSIOIIECTO 3a/IaHHBIM HAYaJIBHBIM YCIIOBHSIM.
JuddepennnanbHble ypaBHEHUS, J0MYCKAIOIINE TOHKEHUE TTOPsAKa: y(”) =f (X)
JuddepennnanbHble ypaBHEHUS, J0MYCKAIOIINE TOHIKEHUE TOPsAKa: F(y("’l) , y(")): 0.
JuddepenunanbHble ypaBHEHUS, I0MYCKAIOIINE MTOHIKEHUE TOpsiaKa: F(y (n-2), y(”)): 0.
HuddepenunanbHble ypaBHEHUS, JIOTTyCKAalOIIHe MOHM)KEHUE nopsiKa:
Flx,y®,y®®,  y™)=o0.

HuddepenunanbHble ypaBHEHUS, JIOTTyCKAaIOIIHe MOHM)KEHUE MopsIKa:
F(x, VAR TA y(”))z 0.

Pasznea 4. Jluneiinbie nuddepeHnuanbubie ypaBHEeHUs

Jluneiinbie muddepeHnranbable ypaBHEHUST N-TO TOpsaka. Teopema O CyIIeCTBOBAaHWUU H
€IMHCTBEHHOCTH pelIeHUs JUHEHHOTO AU PepeHInaIbHOT0 YpaBHEHHsI N-TO MOPsIKa.
Jluneiinbie oqHOpOAHBIE MU DepeHnanpHbIe YpaBHEeHHs 2-T0 opsiaka. CBOHCTBA PEIICHHIA.
JluHeiiHasg He3aBUCUMOCTH penieHuid. DyHAaMeHTalbHasg cucTema pemeHui. CTpykTypa
00111eT0 pereHusl.

Jluneiinbie oqHOpOAHBIE MU QepeHnnanbpabIe ypaBHeHHs N-To mopsiaka. CBONWCTBA PEIICHHIA.
JluneitHas He3aBUCUMOCTh penieHuid. DyHAaMeHTanbHasg cuctema pemieHuid. CTpykrypa
00111eT0 pereHusl.

Jluneitnble HeogHOpOIHBIE IuddepeHranbble ypaBHeHUs N-ro mnopsanka. CTpykrypa
oburero peuieHus. MeTo1 Bapualvy IpOU3BOIbHBIX TOCTOSHHBIX.

Jluneitaple ogHOpOHBIE IUpdepeHInanbHble YPaBHEHUS 2-TO TOPSAKA C MOCTOSHHBIMHU
koaddunmentTamu. Xapakrepuctuieckoe ypaBueHue. CTpykTypa oOIIero perieHus.
Jluneitaple ogHOpONHBIE IUpdepeHInanbHbIe YpaBHEHHUsSI N-TO TOPSAKA C MOCTOSHHBIMHU
koadhdunmenTamu. Xapakrepuctuieckoe ypaBueHue. CTpykTypa oOIIero perieHus.
JluneitHple HeoaHOPOAHBIE MU depeHlInaIbHble YPaBHEHUS N-TO0 MOPSAIKA C MOCTOSHHBIMU
ko3 durmentamu. Metos moadopa 4aCTHOTO PEIICHMS.

CBoOoIHBIE U BBIHYKJIECHHBIE KoNieOaHus. Pe3oHaHc.

Pa3pea 5. Cucrembl quddepeHunanbHbIX ypaBHEHHI

26
27
28
29

Cuctemsl tuddepeHranbHbIX ypaBHeHUH. HopManbHas ¢popma cucteMsl.
Cucrempl TMHENHBIX YPaBHEHUH.

Meron UCKIIOYEHUS HEU3BECTHBIX.

Metoa UHTETpUPYEMBIX KOMOHHALIUHA.

B xoHi1ie HU3YUCHUA NUCHUIIIMHBI TOABOAATCA UTOT'UA pa6OTLI CTYACHTOB Ha JICKIITUOHHLIX U

MPAKTUYCCKUX 3aHATUAX IYTCM CYMMUPOBAHUSA 6aJ'IJ'IOB, Ha6paHHBIX B TCUCHUC CEMCCTpaA.

Kpurtepun oneHnBanust 3HaHUH 00y4al0IMXCS 10 JMCHUILIMHE



Dopmuposanue 6arIbHO-PEUMUH2080U OYEHKU Pabombl 00y4aAIOUUXCSL

ITocemenue Pabora Ha
Ilocemenue
. [IPAKTUYCCKUX | IPAKTUYECKUX OK3ameH
JICKIIU N o
3aHATHU 3aHATHUAX
Pas0amioBka no 9x1=9 15x1=15 212 64
6 BUJaM paboT 0amIoB 0amioB OatoB Oama
. 300
ceMecTp CymMapHbIit 9 6amI0B 24 6annoB 236 GamIoB SILIOB
Makc. 0ayt max max Max max

Kpumepuu oyenusanusa pabomul o6yuarowe2ocs no umozam cemecmpa

Ouenka Baaasi (3 3E)
COTJIIMIHOY 271-300
«XOPOIITOY 211-270

«YIOBJICTBOPUTEIHLHOY 151-210
«HEYJIOBJIETBOPUTEIHLHO» 150 u menee

6. MeToanueckue yKa3aHus Il 00y4arOUIUXCS 10 OCBOCHUIO TUCHUILINHBI

VYcmenHoe u3ydeHne Kypca TpeOyeT OT 0O0y4arouuxcsl TOCEIICHHsI JICKINM, aKTUBHOM
paboThl Ha TMPAKTUYECKUX 3aHATHUAX, BBINOJHEHMSI BCEX YUYEOHBIX 3aJlaHUM IpernojaBaTelid,
O3HAKOMJICHHS C OCHOBHOM U JOTIOJIHUTEIBHOM JIUTEPATYPOH.

3anuch JeKIHU — OJHA W3 (POpPM aKTUBHOW CaAMOCTOSTEIBHOW PabOThI 00YJarOIIMXCS,
TpeOyroIasi HABBIKOB U YMEHHS KPAaTKO, CXeMaTUYHO, TIOCIIEI0BATENILHO U JIOTUYHO (PUKCUPOBATH
OCHOBHbBIE TOJIOKEHUS, BBIBOJIbI, 00001IeH S, (OPMYIUPOBKHU. B KOHIIE KUK MpernoiaBaTeib
octaBiiieT BpeMms (5 MHHYT) A TOTO, 4TOObI OOydaroluecss MMEIH BO3MOXHOCTH 3a/1aTh
YTOYHSIIOLIME BOMPOCHl IO H3ydyaeMoMy Marepuany. M3-3a HEJOCTaTOYHOro KOJIUYECTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YJAeTCsi OCBETHTh B IOJHOM OObEeME, IMO3TOMY
MIpenojaBareib, MO0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOMPOCHI BHIHOCHUT Ha CaMOCTOSITEIIHHYIO
paboTy CTYIEHTOB, PEKOMEHIys Ty WIH HUHYIO JuTeparypy. Kpome storo, ams gydiiero ocBOeHuUs
MaTeprajga W CHCTEMAaTU3allii 3HAHUN MO JUCIUIUIMHE, He0OXOIUMO TIOCTOSHHO pa3douparhb
MaTepHaJbl JIKIUI 110 KOHCIIEKTaM M Y4eOHBIM 1ocoousM. B ciyyae Heo0XommMocT oOpaiarses
K IIPENo/IaBaTeNio 32 KOHCYIbTalUueH.

IloaroroBka K NpaKkTHYeCKUM 3aHATHAM.

[Ipy MoOAroTOBKE K MPAKTUYECKUM 3aHATHSM CTYACHT JOJDKEH H3YYUTh TEOPETUUECKUI
MaTepHai 1Mo TeMe 3aHATUS (MCIOJb30BaTh KOHCMEKT JIEKIWH, U3YYUTh OCHOBHYIO JIHUTEPATYpY,
03HAKOMHTHCS C JIOTIOTHUTENLHON JINTEPATYPOil, pU HEOOXOMMOCTH JIOTIOTHUTh KOHCIIEKT, JIenas
B HEM COOTBETCTBYIOIIME 3aliCHd W3 JMTEPaTypHBIX HCTOYHUKOB). B ciydae 3aTpynHeHWMI,
BO3HHUKAIOIIUX MPU OCBOGHHM TEOPETUYECKOTO MaTepualia, CTYIeHTY clieayeT oOpamiarhes 3a
KOHCyNbTalMeil K mpenojaBarento. Vs Ha KOHCYIbTalMIO, HEOOXOIMMO XOPOIIO TMPOIyMarhb
BOTIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsCHEHUSI.

B Havane npakTu4yecKkoro 3aHsATHUS MPENoIaBaTeNlb 3HAKOMUT CTYJIEHTOB C TEMOM, OTJIallaeT
IUIaH MPOBEICHUS 3aHSTHA, BBIJACT 33JaHuA. B TeueHne OTBEJIEHHOTO BPEMEHM Ha BBINOJIHEHUE
paboThI CTYIEHT MOXET OOpaTUTHCS K MPETOAaBaTeNto 32 KOHCYIbTallMel Win pa3bsicHEHUAMU. B
KOHIIE 3aHSTHS TIPOBOAUTCS MPUEM BBITIOTHEHHBIX 3aJJaHUH, COOECeTOBaHUE CO CTYACHTOM.



Pe3ynpTarhl BHIIOIHEHNS IPAKTUYECKUX 3/1aHUM OLICHUBAIOTCS B OajuiaX, B COOTBETCTBUU C

0aJTbHO-PEHTUHIOBOM CHCTEMOI YHHBEPCHUTETA.
Ili1anbl NPAKTHYECKUX 3AHATHI

IIpakTnuyeckoe 3ansatue Nel. 3amaym, MpUBOIIME K OOBIKHOBEHHBIM IU(depeHIInaTbHBIM
ypaBHeHUsIM. OCHOBHBIE OHATHS TeOpHH Au(epeHInanbHbIX YpaBHEHHHA
IIpakTuyeckoe 3ansitue Ne2. YpaBHEHUS C pa3feISAIOIIMMUCS TepeMeHHbIMH. OIHOPOIHBIE
maddepeHnnanbHbIe ypaBHEHHUS.
IIpakTuuyeckoe 3ansitue Ne3. Jluneiinsie nuddepeHnnanbupie ypaBHeHUs . MeTol Bapualiu
IIPOU3BOJILHOM IMOCTOSTHHOM.
IIpakTuyeckoe 3ausaTue Ned. JIuneitnpie nudpdhepeHnmansabie ypaBHeHUs. MeTo 1 TOACTaHOBKH.
VYpaBHenue bepHyun U METOIbI €ro pelIeHusl.
IIpakTnueckoe 3ansiTMe Ned. VYpaBHeHus B MOJNHBIX AuddepeHnmanax. MHterpupyrommuit
MHOKHTEJTb.
IMpakTyeckoe 3ansaTue Ne6. Ypapuenus Jlarpamka u Kiepo.
IIpakTnueckoe 3ansaTHe Ne7. CMmellaHHble 33aud Ha UHTErpUpoBaHHue U epeHIHaTbHBIX
ypaBHEHUI MEPBOTO MOPsiIKa. 3a1a4u Ha cocTaBlieHUe AU epeHInalIbHbIX YpaBHEHUH.
IpakTuyeckoe 3ansiTue Ne8. CamoctositensHas padota Nel.
IIpakTnueckoe 3ansatue Ne9. JluddepeHnuanbHple ypaBHEHUS BBICHIMX TOPSIKOB,
JOTTYCKAIOINe TTOHNKEHHUE MOPSIIKA.
IIpakTnueckoe 3ansitue Nel0. JluneiiHble oxHOpoAHBIE AM(QepeHInanbHble YpaBHEHUS
BBICIIMX TOPSIAKOB C  MOCTOSHHBIMU  Kod(dduuuentamu. JluHeilHble HEOJHOPOIHBIE
g depeHnraibHble YpaBHEHHS BBICHINX MOPSAKOB € MOCTOSIHHBIMU K03 dunnentamu. Meton
HEOIpeACICHHBIX KOY(PPUITUESHTOB.
IIpakTuyeckoe 3ausitue Nell. JluneitHsie HeomHOpoaHbIE AU dEepeHIINaTbLHbIE YpaBHEHUS
BBICIIMX HOPSJKOB C MOCTOSIHHBIMM Ko3(dduuumeHnramu. Meton Bapualuu IPOU3BOJBHBIX
ITOCTOSIHHBIX.
IIpakTuyeckoe 3ansaTHe Ne 12. CamoctostenbHas pabota No2.
IIpakTHueckoe 3ansaTHe Ne 13. Cuctemsl tuddepeHInaIbHBIX YpaBHEHUMN.
IIpakTuyeckoe 3ansitue Ne 14. Cucremsl muddepeHIHaTbHBIX YpaBHEHUU. JloManHss
MHAMBUyaJIbHAs CaMOCTOsTeNIbHAs paboTa Ne3.
IIpakTuyeckoe 3anaTue Ne 15. Utorosoe 3anstue..

7. IlepeyeHb OCHOBHOM M JONOJHHUTEJIbHON yuyeOHOW JuTepaTypbl, UHTEpHET-pecypcoB,
HEe00XOAUMBIX /IJIS OCBOEHHUS TUCHUILINHBI

OcHoBHas IuTEpaTypa
1. XKyxoga, I'. C. IuddepenuunanpHple ypaBHEHUS B IpUMepax U 3a/1adax : yueOHoe mocodue /
I'. C. KykoBa. — MockBa : UHOPA-M, 2021. — 348 c. — (Bricmee oOpa3oBanue:
bakanaBpuar). - ISBN 978-5-16-015971-3. - Tekcr : oamekrponnbii. - URL:
https://znanium.com/catalog/product/1072182
2. Tpenorun, B. A. OObikHOBeHHBIE IU(QepeHnranbHble ypaBHEHUs : yuyeOHuk / B. A.

Tpenorun. — Mocksa : @uszmariut, 2009. — 312 c¢. — Pexxum gocryna: mo noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=82614

JlonoJIHUTEIbHAS JINTEPATYpa
3. [IlanteneeBa, A. B. OObikHOBeHHBIE MU hepeHInanbHbie YpaBHeHU. [IpakTHUecKuii Kypc :
yuebHoe ocooue / A. B. [lantenees, A. C. SIkumoBa, K. A. PribakoB. - Mocksa : 2020. - 384
c. - (HoBas yHuBepcuterckas Oubmuoteka). - ISBN 978-5-98704-465-0. - Tekct
anexktponHbid. - URL: https://znanium.com/catalog/product/1213064


https://biblioclub.ru/index.php?page=book&id=82614

4.

Onwcronb, JI. 3. [luddepennmanbapie ypaBHEHUS U BApUAIIMOHHOE UCYHCIICHUE ;| Y4COHUK
: [16+] / JI. D. Dnbcrobir. — Mocksa : 6.1., 1969. — 425 c. — Pexxum ocTyna: mo mojmucKe.
— URL: https://biblioclub.ru/index.php?page=book&id=455165

I/IHTepHeT-I/ICTO‘lHI/IKH

1
2
3.
4
5

9BC ZNANIUM.COM http://znanium.com

OBbC «YHuBepcuterckas oubnnoreka onnaitay» http://biblioclub.ru

http://www.mathnet.ru O6miepoccuiickuii MaTeMaTHIECKUI MOPTAT

Hayunas snexrponnas oubaunoreka «Kubepienunka»: https://cyberleninka.ru/search
www.math.ru — npoexkr MITHMO



http://znanium.com/
http://biblioclub.ru/
http://www.mathnet.ru/
https://cyberleninka.ru/search
http://www.math.ru/

JIuct corsacoBanus paboueii porpaMMsl
yueOHOU JUCUUTUTHHEI

Hanpagiaenne noarorosku: 44.03.05 Ileparoruyeckoe odpasosanue
IIpopuas: Maremaruka. Undopmaruka

PaGouasi nporpamma /Indpepenunaibabie ypaBHeHHsA
CocraBureas: H.A. Boakosa — Yaesnoscek: Yal'llY, 2023.

[IporpamMa cocraBieHa ¢ Y4eToM (eJepalbHOro TrocyJapcTBEHHOIO
obpa3oBaTenbHOrO  CTaHjapra BbICIIero o0Opa3oBaHMsl 10  HAIPaBICHHIO
TIOATOTOBKH 44.03.05 TIleparoruyeckoe oOpazoBaHue, NPOGUIL IOATOTOBKH
«Maremaruka. Madopmarukay, yrBepxaéHHoro MuHUCTEpCTBOM 00pa3oBaHus U
Hayku Poccuiickoit @enepanuu, ¥ B COOTBETCTBUH ¢ YUEOHBIM IIAHOM.

CocraButenu % H.A. Bonkosa (IIOANUCE)
V4

Paboyas nporpamma y4eOHOW AMCUMIUIMHBI (IIPAaKTHKH) onoOpeHa Ha 3ace/laHuu

kadeaps! Beiciue marematuky "23" mast 2023r., nporokon Ne 10

3aBenyrommii kadenpoi
ﬁ s N.B. Cronsgposa 305 23

/ Afunas noonuco pacuugdposka noonucu dama

PaGoyass nporpamva y4eOHOW MUCHUIUIMHBI (NPakTHKM) COrJlacoBaHa C
oubiuorexoi

CorpynHuk 6146;114071(14
y/ ﬁ/

" il /
10.B. MapcakoBa 2. ef,28
I/rug’%wv nbonuce pacwudposka nodnucu dama

I[TporpamMma paccMOTpeHa ¥ 0100peHa Ha 3acellaHHH ydIeHOro coBera (akyspTera
(M3UKO-MaTEMaTHUECKOTO U TEXHONOruYeckoro obpazosanusa "26" mas 2023 r.,
npoTokon Ne 5
Ilpencenarens yd4eHoro cosera (Qakynbrera (U3HKO-MaTeMaTHYECKOTO H
TEXHOJIOTHYECKOro 00pasoBaHHs!

LAl E.M. I'pomoBa <26 0K 23

MuYHAR noonuce pacuupposka noonucu dama
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