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MecTOo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hucnumuna «/uddepennuanbupie ypaBHeHUS» OTHOCUTCA K JluciuminHam (MOIyIIsM)
1o BeIOOpY 2 ([AB-2) wactu, hopMupyeMoil y4acTHUKaMu 00pa30BaTeIbHBIX OTHOIICHH, biioka
1. JIncuummmasl (MOAYaM) y4eOHOTO TUTaHA OCHOBHOM MPOQ)ECCHOHAIBHON 00pa3oBaTEIbHOM
IPOTPaMMBbI BBICIIETO 00pa30BaHMsI — MPOrpaMMBbl OakajgaBpuaTa Mo HAIpPaBICHUIO NOATOTOBKU
44,03.01 Ilemarormueckoe oOpa30BaHHME, HAMPABICHHOCTh (Mpoduib) oOpa3oBaTEIBLHOMN
nporpaMMsl «MareMaTHKa.», 3a09H0i (HOpMbI 00yUEHHS.

JucuumniuHa omupaeTcsi Ha pe3ynbTaThl 00ydeHus, copMHpOBaHHBIE B paMKax
JUCHMIUIMHBL ~ Martematuyeckuid  aHaim3, MareMaTHUecKue  OCHOBBI  MH(POPMATUKU
(MaTemaTH4eCcKUi aHaau3), MeTo1bl MaTeMaTHIECKON 00paOOTKH JTaHHBIX.

Pe3ynbraThl n3ydeHus AUCHUILUIMHBI SABISIOTCS HEOOXOIMMBIMU IJISl U3YYEHUS AUCUUTUINH
Yucnennsle MeTonbl, Meroauka oOydyeHUST MaTeMaTHKH, HeoOxoaumbl Juis HaydHo-
uccleioBaTenbcko pabotel, [loAroToBKM K coade W cjaade TrocyAapCTBEHHOTO 3K3aMEHa,
BEINOTHEHHIO U 3aIIUTE BBITYCKHOM KBATM(PHUKAIIMOHHON pabOTHI.

1. IlepeyeHb NJIAHMPYEMbIX pe3yJbTaTOB o0yuenusi (00pa3oBaTebHbBIX
pe3yJbTAaTOB) N0 AUCHHUIINHE

Heasto ocBoerns aucuuiuinabl «uddepennnanbapie ypaBHEHU» SBISIETCS TIOATOTOBKA
OakanaBpa K paboTe yuuTeleM MaTeMaTUKU U MHpopMaTHKe B 00I1e00pa30BaTeNIbHON LIKOJIE,
3HaKOMCTBO OYAYIIETO y4uTels ¢ anmaparoM auddepeHnnanbHbIX ypaBHEHHA U €ro POJIBIO B
ONHCAaHUM 3aKOHOB MpUpOoJbl. JlucuMmianHa npeaHa3HayeHa JaTh OYAYIIMM YYHUTEISM
npoeCCHOHATIBHYIO (TEOPETHUYECKYI0O W TPAKTHYECKYI0) MOATOTOBKY B OOJIACTH TEOPHH U
METOAMKM  OOy4yeHHs  MaTeMaTuke M HMHQOpMAaTHKE Ha  Pa3IMYHBIX  CTYINEHSX
00111e00pa30BaTEeIbHON IITKOJIHI.

3agaveli OCBOGHMSI JUCUUIUIMHBI  siBIsieTCsl (OPMUPOBAHHME CHUCTEMBl  3HAHM,
BKJIIOUAIOIMX  METOAbl  aHajdu3a U  pEHIeHUs OCHOBHBIX  TUIIOB  OOBIKHOBEHHBIX
TuddepeHMaIbHbIX yYpaBHEHUH MEpBOro IMOpsAKa W YPAaBHEHMH BBICIIMX MOPSAKOB,
JIOTIYCKAIOIUX TOHI)KEHUE TOopsaKa, cucrteM aud@epeHIuanbHbIX YpaBHEHUN; pa3BUTHE
npefcTaBieHuit 00 OOBIKHOBEHHBIX JU(QEepeHINaIbHbBIX YPAaBHEHUSX Kak armapare
MaTeMaTU4YeCcKoro MoJIEIMPOBaHUS J€TEPMUHUPOBAHHBIX MPOIIECCOB; POPMUPOBAHNE U PA3BUTHE
KOMIIETEHIIMH OyAyIIero yuuTens MaTeMaTHKU B TEOPUU U TIPAKTUKE PELICHUsS] OCHOBHBIX THUIIOB
T depeHIMATBHBIX YpaBHEHUH, BOSHUKAIOIINX B PAa3JIMYHBIX 00JIACTAX €CTECTBO3HAHUS.

B pesynbrate ocBoeHMs HporpamMMbl OakalaBpuara OOydaroOUIMHcs JOJDKEH OBIIAJETh
CIIEIYIOIUMHU pe3yibTaTaMyu 00yuyeHus no aucuumuimHe «Jluddepennmanbubie ypaBHEHUS» (B
TaOJIMIIe PE/ICTABIEHO COOTHECEHNE 00Pa30BaTENIbHBIX PE3YIbTaTOB O0YUEHHUS 110 AUCLUIUINHE
C MHJIUKATOPAMHU JOCTUKEHUSI KOMITETEHIIHI):

Kommerenmus u OO0pazoBaTenbHbIE PE3yNbTAThI TUCITUTUINHBI
WHUKATOPHI €€ (aTamsl GOpMHUPOBAHUS TUCITUTLIAHBI)
JOCTHUXCHUSA B 3HaeT yMeeT BJIaEET
JUCITUTUTAHE
YK-1. Cnocoben OP-2. Ymeer
OCYIIIECTBIISATEH TIOUCK OCYIIECTBIISATH
ym . ’ ym OP-3. Binageer
KPUTUYECKHI aHaIN3 U MIOKCK U aHAJN3
HaBBIKaMH pedIeKCHr
CUHTE3 UH(POPMAIIHH, OP-1. 3naer MeTObI | UCTOYHUKOB
. IO TIOBO
MPUMEHSITh CHCTEMHBIA | KPUTHUECKOTO nHpopmManuu ¢ oo
COOCTBEHHOI U
TTOJIXOJT JJIS PEIICHUS aHaN3a ¥ CHHTE3a TOYKH 3PCHUS o
qYKOU
MOCTABIEHHBIX 33724 uH(bOpMaIIHH. BPEMEHHBIX U YK .
MBICTTUTEIILHOM
VK-1.2. Ilpumensier IIPOCTPAHCTBEHHBIX
. NESATSIIEHOCTH.
joruveckue Gopmel 1 YCIIOBUH MX

MPOIEeTypHl, CIIOCOOEH BO3HUKHOBEHHSI.




K pediekcuu 1o

MOBOJTy COOCTBEHHOMH U

YyKOU MBICIUTEIIBHOMN
NESTEILHOCTH.

[TK-1. Ciocoben OP-4. 3naerpomsu | OP-7. Ymeer OP-9. Bnaneer

OCBauBaTh U MECTO MAaTEMaTUKH U | OCYLIECTBJIATH OTOOp | AeicTBHEM

UCII0JIb30BaTh ee UCTOpUH B 00IIei | yuyeOHOTro IIPOEKTHPOBAHUS

TEOPETUYECKHE KapTHHE HAY4YHOTO COZIEpYKaHUsI AJIs €r0 | pa3M4HbIX GOpM

3HAHUS U 3HAHUS, peanu3anyu B y4eOHBIX 3aHSTHH,

MPaKTUYECKHUE OP-5. 3naer pazmmuHbIx opmax | OP-10. Bnageer

YMEHWSI U HaBBIKU B CTPYKTYpY, COCTaB ¥ | OOy4YeHUS B HABBIKOM

peIMETHOM JTUIaKTHYECKUE COOTBETCTBUH C MPUMEHEHUS

obnactu npu €IMHULIBI COBPEMEHHBIMH Pa3IIMYHBIX METOJIOB,

pelieHun coJiep>KaHus TpeOOBaHUAMH K PUEMOB U

pohecCUOHATBHBIX HIKOJIBHOTO Kypca 00pa3oBaHMUIo. TEXHOJIOTHH B

3aJad. MAaTEeMAaTHKH. OP-8. Ymeer oOy4deHuu

[IK-1.1. 3naer OP-6. 3naer OCYIIECTBIISATh MaTeMaTHKe.

CTPYKTYpY, COCTaB U OCHOBHBIE IIPUEMBI | apTyMEHTHPOBAHHBIHI

TUTAKTUYECKUE Y METOJIbI PeIlieHusl | BBIOOp HamboIee

€IMHUIIBI npo0JsieM U 3a7ja4 B | 11eJIeco00pa3HbIX

IPEIMETHOM obnactu METOJIOB, CPEJICTB U

obnactu MaTEeMAaTHKH. (hopm opranuzaluu

(mpenoj1aBaeMoro y4eOHOro mporecca,

peIMeTa). B COOTBETCTBHHU C

IIK-1.2. Ymeer IUIAKTHIECCKUMU

OCYIIECTBIISATH OTOOP 3a7a4aMu U

yueOHOro YCIOBUSIMU

COJIepKaHus I €ro OpraHH3aIliH.

peanuzanuu B

pa3auuHbIX hopMax

00yJeHus B

COOTBETCTBUHU C

TpeOOBaHUSIMU

dI'OC OO0.

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

(bOpMI/IpOBaTB XapaKTEPUCTUKY OLCHHUBATh HaBbIKaMHU

Pa3BUBAOIIYIO JIHYHOCTHBIX, o0Opa3oBaTeNbHbIC OpraHu3aIv 1 }

00pa3oBaTeNbHYIO Hpe/TMETHBIX 1 pe3yIbTaThI: MPOBEICHUS 3aHATUI

cpeny s (dhopMupyeMbic B C UCITOJTh30BAaHUEM

TOCTHKEHUS METATpC/IMCTHRIX MpernoaBacMoM BO3MOXKHOCTEH

JMYHOCTHBIX, pE3yIbTaTOB B npenMere o0Opa3oBaTeNbHOI

NPEIMETHBIX U KOHTEKCTC NpEIMETHBIC U cpeabl 11

MeTarpeIMETHBIX o0yueHHs MeTarpeaMeTHBIC TOCTHKCHUS

pe3yIbTaToB MaTEMATHKE; KOMITETEHITNH, a 00pa3oBaTeNbHBIX

o0y4deHus OP-12. 3uaer TaKkKe PE3yJIbTAaTOB U

CpeacTBaMu OCYIIECTBISTh obecrnievueHus
0COOCHHOCTH

MIPETNO0/1aBaeMBIX (coBmecTHO ¢ KadyecTBa yueOHO-

yueOHBIX IpeaMerop. | MHTCTpalii TICUXOJIOTOM) BOCIIHTATEIHLHOTO

I1K-3.1. Baneer Y4eOHBIX MOHUTOPHHT Tporiecca CpeacTBaMH

crocobamu MPEIMETOB ISt JUYHOCTHBIX MaTeMaTHUKH.

WHTETPaIAH OpraHu3alMu XapaKTEPUCTHK. OP-17. Bmazeer

y4eOHBIX MPEIMETOB

Pa3HBIX CIIOCOOOB

crioco0amu pa3BUTHA




JUTsl OpraHu3alnu yueOHOI OP-15 Ymeer y oOyyJaronmxcs
pa3BUBAKOLLECH NeSATELHOCTH. OPraHU30BbIBATH MO3HABATEJILHON
y4aeOHOU OP-13. 3uaer y4eOHBII MPOLIECC ¢ | aKTUBHOCTH,
JESTEIIbHOCTH } BO3MOKHOCTH HCTIONB30BAHHEM CaMOCTOSITENILHOCTH,
(MccaenoBaTeNbCKOM, . BO3MOXKHOCTEMH WHUIATHUBBI,
IIPOEKTHO, COLHMOKYIIRTYPHOH o0pa3zoBaTeNnbHON TBOPYECKUX
IPYIITOBOM H Ip.). CPeIbl ¥ CIOCOOBI CpeIbl ISk Pa3BUTHS | CIIOCOOHOCTEHH,
€€ MCIOJIL30BaHUA | MHTEpeca K IIPeIMeTy | crocodamu
JUTSL PEIICHUS B paMKax YpouHOH U | ¢GopMUPOBAHUSA u
00pa30BaTEIbHBIX BHEYPOYHOH pcalnsaniu
sazan. JeSITeNIbHOCTH. IpOrpaMM pa3BUTHUSA
YHHUBEPCATHHBIX
y4eOHBIX ICUCTBUH,
o0pasioB u
LEHHOCTEH
COLIMAIBHOTO
MOBE/ICHUS.

2. O0beM IMCUHUILVIMHBI B 324€THBIX ¢IMHULAX C YKA3aHHEM KOJIN4YeCcTBAa aKajeMHUYeCKHX
4YacoB, BbIIeJICHHBIX HA KOHTAKTHYI0 paldory oOydammmxcsi ¢ npemnogasartesem (1o
BH/JAM Y4eOHBIX 3aHATHI) H HA CAMOCTOSAATEJIbHYIO padoTy 00y4arommxcst
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3. CoaepxaHue TUCHMIIMHBI, CTPYKTYPHPOBAaHHOEe MO TeMaM (pa3jeiaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJINYeCTBA aKaJleMUYeCKHX YaCOB M BH/10B Y4eOHBIX 3aHATHH

3.1. Ykazanue mem (pazoenog) u omeedeHH020 HA HUX KOJIUUECMEA AKAOeMUYECKUX YaACo8 U
6U0086 YUeOHbIX 3aHAMUIL



KonngecTBo yacoB no ¢popmam opranuzanuu
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1. OcHoBHble noHsATus reopun OY 1 — )
npdepeHaNbHbIE YpaBHEHUS
2. | Auddeper P 1 4 - 30

IICPBOro MmopsaaKa

Juddeperunanbable ypaBHEHHS
3. BBICIIIKX MOPSIKOB, AOMYCKAIOIIHE - 10
TTOHIKEHUE TTOPSIIKA

Jluneiinbie nuddepeHnaIbHbIC
4. YpaBHEHHUSI BBICIIMX HOPSAKOB C 2 4 — 20
MTOCTOSTHHBIMH KO3 (D puImeHTaMu

5 Cucremsl ,E[I/I(l)(bepeHI_II/IaJIbHBIX 2 3 20
ypaBHCHUI
Hroro 4 10 — 85

3.2. Kpamkoe onucanue cooeprcanus mem (pazoenog) Oucuyuniutvl

Paszpnen 1. OcHOBHBIE TOHATHA

HuddepennmanibHoe  ypaBHEHHE, OOBIKHOBEHHOE au(depeHInaibHOoe ypaBHEHHE.
[Topsimox ypaBHeHus. OOmiee M yacTHOE pelleHHe OOBIKHOBEHHOro AuddepeHnnanbHOro
ypaBHeHud. [{uddepeHunanbHple ypaBHEHHsI TEPBOTO IMOPSJIKA, pa3pelleHHblE OTHOCUTEIBHO
npou3BoaHON. 3amada Komm 11 ypaBHeHHMs 1-ro mopsaka, pa3pelieHHOTO OTHOCHUTENBHO
npou3BoHOM. TeopeMa CyIIeCTBOBaHMS W €IMHCTBEHHOCTH pemieHus 3anaun Komm (6e3
nokasarenbcTBa). OcoOble pemeHus. JuddepeHnuanpHble ypaBHEHHsS IEpPBOrO MOpsAKa B
cumMMmeTpuyHOi ¢opme. ['eomeTpuueckas MHTEpHpETalss OCHOBHBIX MOHSTHUN: TOJE
HaNpaBlIEeHUH, UHTErpalbHbIE KPUBBIC, OTHOAOIIAs CEMENCTBA KPUBBIX.

Paznen 2. luddepennnaibubie ypaBHEeHUs MEPBOro MOPsAKa

VYpaBHeHUs ¢ pa3lesSOUIMMUCS NepeMeHHbIMU. OJHOPOIHbIE ypaBHEHUS. Y paBHEHHS B
nonHeIX Auddepernnanax. VHTerpupyrommii MHOXKUTENb IU(G(PEpEeHINaTILHOIO ypaBHEHUS.
Jluneitnsle nuddepeHuanbable ypaBHEHNS NEPBOro MOPSAIKA: METOJ] Bapyuallui MPOU3BOJILHOM
MOCTOSIHHOM; MeTo bepHymiu; cTpykTypa obuiero pemenus. Y paBHeHus bepHyin. Y paBHeHUs
Jlarpan:xa u Knepo. 3agaun, npuBoaduue K aud@epeHuanbHbpIM ypaBHEHUSIM.

Paznen 3. Iu¢depenuuanbHble YpaBHEHHs] BBICIIHX MOPSIAKOB, AONMYyCKAIOIIHE
NMOHUKEHHU e NMOPAIKA

Huddepenunanbiple ypaBHEHUS BBICHIMX TOPSAKOB, pa3pelleHHble OTHOCHUTEIHHO
cTapueil npou3BoaHoM. 3anada Komm uisi ypaBHEHUS, pa3peIEeHHOIO OTHOCUTENIBHO CTapIien
pou3BOAHON. Teopembl CYIIECTBOBAHUS M €AMHCTBEHHOCTH pemieHus 3anaun Komm (6e3



JIOKA3aTeNIbCTBA). YpaBHEHUS BHJIA y(") - f(X)- YpaBHenus BHIa F(X1 Y. Y. y(ﬂ>): 0.

VpasHeHus BUIA F(y, Yoy y(”))z 0. VpaBHenus Buja F(x, y® y(“)): 0.

Paznen 4. Jluneiinble auddepeHnualbHble YpaBHEeHHs] BBICHIUX MOPSIAKOB €
MOCTOSIHHBIMH KO3 duumeHTamu

Jluneitnoe nuddepennmansuoe ypaBHeHue. OTHOPOJIHBIC JHMHEWHBIC YypaBHEHUS.
Heonnoponnsie nuHeliHble ypaBHeHHMs. (CBOWMCTBa pEIICHUM JIMHEHHBIX  YpPaBHEHUU.
dyHIaMEHTAJIbHASI CHCTEMa PEIICHUN JIMHEMHOro OJHOPOAHOrO ypaBHeHHs. OnpenenuTenb
Bponckoro. Teopema o cTpykType 00IIero pemieHus 0 JHOPOIHOTO U HEOAHOPOAHOTO YpaBHEHHUSI.
Pemenne HEOHOPOMAHOTO YpaBHEHUS METOIOM HEOIMpPEACTICHHBIX KOA(P(HUIIMEHTOB U METOIOM
BapHallMl IPOU3BOJBHBIX MOCTOSHHBIX. JluHeiHble oxHOpoaHbIe AudQepeHnanbHbIE
YpaBHEHHUS C  TIOCTOSHHBIMH  KOX(PQPUIMEHTaAMH.  XapaKTCPUCTUYCCKHH  MHOTOYICH.
JeiictButenpHble KOpHU (mpocThle, KpaTHbIe). KomruiekcHble KOopHU (TPOCTBIE, KpaTHbBIE).
JluHelHbIE HEOTHOPOJHBIC YpaBHEHHS C TIOCTOSHHBIMH Kod(hdunueHntamu. I[IpumeHeHue
TUHEHHBIX AU depeHInanbHbIX YpPaBHEHUH K HW3YYCHHIO CBOOOJHBIX U BBIHYKICHHBIX
KOJICOAHUH.

Pa3nea 5. Cucremsl audpepeHunaJIbHbIX ypaBHEHUH

Cucrembl  nuddepeHumanbHbIX  ypaBHeHuil.  HopmanbHas — gopma  cucTeMbl
g depeHraIbHbIX ypaBHeHNH. 3aqada Komm 1y1st HopMalibHON cucTeMbl ypaBHEHHA. Teopembl
CYLIECTBOBaHMS M €IMHCTBEHHOCTH peleHus 3anaun Komm (6e3 nokaszarenbctBa). Pemenue
CUCTEM METOJIOM UCKJIFOUEHHUS U METOJJOM HUHTEIPUPYEMBIX KOMOUHALIUH.

4. TlepeyeHb Y4ueOHO-MeTOAMYECKOr0 o0ecrevyeHUsi sl CAMOCTOSITEbHOH PadoThI
o0yyaruuxcsi Mo JUCHHUIJINHE

CamocrosiTenbHast paboTa CTyI€HTOB SIBIIsIeTCsS 0co00oi (opMoil opraHuzaluu y4eOHOTro
npoliecca, MpeACTaBsoNIas co0OW IUIAHUPYEMYO, [O3HABAaTElIbHO, OPraHU3ALMOHHO U
MCTOANYCCKN HAIPaBIACMYIO ACATCIIBHOCTL CTYACHTOB, OPUCHTUPOBAHHYIO Ha AOCTHIKCHUC
KOHKPETHOTO  pe3yibTara, OCYLIECTBIseMyl0 0e3 MpsAMOil MOMOIIM  IpernoaaBaTels.
CamocrosTenpHas paboTa CTYIEHTOB SIBJSIETCS COCTaBHOW YacThiO Y4eOHOW pabOTHI M MMEEeT
LENIBbI0 3aKpeyIeHHe M YrilyOJeHHe MOTY4YEeHHBIX 3HaHUM M HaBBIKOB, MOUCK U NPHOOpETEHHE
HOBBIX 3H3HPII7[, a TaKXX€ BBIIIOJIHCHHUEC y‘Ie6HBIX SaI[aHI/II\/JI, MMOATOTOBKY K NPEACTOAIINM 3aHATUAM
U 5k3aMeHy. OHa npeycMaTpuBaeT, Kak MpaBuilo, pa3padboTKy pedepaToB, HaMCaHUE JIOKJIA0B,
BBITIOJIHEHHE TBOPUYECKHUX, WHIUBUIYAIbHBIX 3aJlaHUN B COOTBETCTBUHU C y4€OHOH Mporpammoit
(TeMaTUYEeCKUM IUTAHOM M3YYEHUS JUCHUIUINHBI). TeMa i TaKoro BBICTYIUIEHUS MOXET ObITh
IpeUIo’KeHa TpernoaBareieM Win n30paHa caMHM CTYISHTOM, HO MaTepHal BBHICTYIUICHUS He
JOJDKEH ~ AyOnupoBaTh — JISKIMOHHBIA — MaTepuas. PedepaTHBHBI — MaTepual — CIY)KUT
JIOTIOJTHUTETFHON HWH(pOpManue s paOoThl Ha MPAKTUYECKHX 3aHATHAX. OCHOBHAs II€Jb
JTAHHOTO BHJA PabOThl COCTOUT B OOYYEHHUHU CTYIEHTOB METOJIaM CaMOCTOSITEIbHON paboThl ¢
y'-Ie6HI)IM MaTCpruaioM. HJ'IS[ IMMOJIHOTHEI YCBOCHHA TEM, BBIHCCCHHBLIX B IMPAKTUYCCKHUE 3aHATUA,
TpebyeTcst pabora ¢ mepBorcTouyHMKaMH. Kypc mnpenycMaTpuBaeT caMOCTOATENbHYIO paboTy
CTYJICHTOB CO CHeIHaIbHOW JymTepaTrypoil. CiienryeT OTMETHTh, YTO CaMOCTOsITeIbHAas paboTa
CTYZICHTOB Pe3yJbTaTHUBHA JIUIIb TOTJIa, KOTJa OHA BBIMOJHAETCS CUCTEMaTHYECKH, TNIAHOMEPHO
U TIeJICHAIIPABIICHHO.

3amaHuWst UL CAMOCTOSITENIFHOW — pabOTBI  MPEAyCMAaTPHUBAIOT  HCIOJIB30BAHHE
HEOOXO/JMMBIX TEPMHUHOB U TMOHATUH 1O mpoOiematuke Kypca. OHM HaleNuBalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO0 M3y4aeMoro Marepualia, MOMCcK Oubamorpapuieckoro
MaTepHaia ¥ 3JIEKTPOHHBIX UCTOYHUKOB MH(POPMAIUU, WILTIOCTPATUBHBIX MaTEpUANOB. 3aJaHUs
[0 CaMOCTOSITEIbHOM paloTe JaroTcsl MO TeMaM, KOTOpble TpeOyHT IONOJHHUTEIbHOM
popabOTKH.



O6mmii 00BeM CaMOCTOSITEIPHOM pabOThl CTYIEHTOB M0 JUCIUIUIMHE BKIIFOYAET
ayUTOPHYIO M BHEAYIUTOPHYIO CAMOCTOSITENILHYIO PabOTy CTYZICHTOB B TCUEHUE CEMECTpa.
AymuTopHasi caMOCTOsITeNbHAsE paboTa OCyIIeCTBISIeTCs B (hOpMe BBIMOJIHEHHUS TecTa U
MUCBMEHHBIX ~ CaMOCTOSITENIBHBIX ~ pa0OT 1O  pasfenaM  JUCHUIUIMHBL — AyAHTOpHAS
caMmocTosTelbHas paboTa obecrieueHa 6a30i TECTOBBIX MAaTEPUAIIOB O Pa3JieiaM JUCIUTUINHBL.
BHaeaynutopHas camocTosiTeNbHas paboTa OCYIIEeCTBISIETCS B (pOpMe MOATOTOBKH K YCTHBIM
BBICTYIUICHUSM (JIOKJIaJaM 1o TeMe pedeparta).
OC-1 IlpumepHble BONMPOCHI TeCTA:
1. Cpenu npuBeACHHBIX YTBEPKICHUI BEPHBIM SBIISETCS .. .:
1. yacTHOe pemieHue 1.y. — 3TO pelIeHue, ModydaeMoe U3 OOIIero mpyu KOHKPETHBIX
3Ha4YeHusIX napametpa C;

2. YacTHOE peIlIeHHE JI.y. He MOXKET OBITh MOJYYCHO W3 OOIIEr0 PeUIeHUs MPH 3aJaHHBIX
HayaJIbHBIX YCIIOBUSX;

3. oco0oe penieHue A.y. — 3TO pelIeHue, MoIy4aeMoe U3 OOIIETOo MPH 33aHHBIX HaYallbHBIX
YCJIOBUSIX;

4, 06mee PEHICHUC — 3TO MHOXKXCCTBO BCCX YACTHBIX U 0COOBIX peH_IeHI/Iﬁ a.y.

2. Cpenu NpUBEICHHBIX JI.y. YPABHEHUEM 2 MOPSIKA SBIISETCS ...
d2y _
1. o y =sin X
2. (y)? +x2y? =9x
3. yVy'+2(y)? =0
4. (y)? +cosx=0

3. CootBercTBue MeX Iy i hepeHInaTbHPIMU YPABHEHUSAMHI U UX OOIIMMU PEIICHUSIMH:

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

OC-2. CamocrosiTesibHasi padoTa (IoOMAalIHSIS)
1 xy—y=xtg 3 y(1)=7%.

2 (yzx/l— X2 + x)ix +2xy+/1- x?dy =0.
3. 4xy' +3y =—-exty°.
. y=2x'-(y).
5. y=xy'+3y".
OC-3. CamocTosiTeJbHasi padoTa (TOMAaIITHSIsI)
1. X2y +xy =1.
2. 3y'y =y+y?+1, y(0)=-2, y(0)=0.
3. yV =cos? x,

y(0)= 31_2, y(0)=0,y(0) = g, y'(0)=0.

4. yN — y! 3 .
5.y +9y = xe* + 2xsin x.
6.y +y=tgx, y(0)=2, y'(0)=1.
OC-4. CamocrosiTe/ibHasi padoTa (1oMalIHssl).
Pemmmte cucremy nuddepeHuanbHbIX YpaBHEHHH HECKOIBKUMHE CITOCOOaMHU.



Hj_)i: —X+ Yy + 2sint — 3cost,

ﬁgl: —6Xx + 4y + 7sint — 20cost.
Lat
IIpumepHbIi epeyeHb TeM pedepaToB
1. Cxewma [lukapa pemenus 3agaun Komu.
2. Merop Diinepa npubnuxeHHoro permenus ypasaenus y = f(x,y).
3.  OpnHoponHble QYHKIUU U OJHOPOJHBIE ypaBHEHUs (dopMmyina Diinepa A OJHOPOIHBIX

GbyHKIUN).

YpaBHEeHUs B TOJMHBIX AU depeHuanax 1 UHTErPUPYIOIIHIA MHOXKUTETb.

Cembs bepnymm u nuddepeHnmnanbHbe ypaBHEHUS.

VYpaBuenus Pukkaru.

YpaBHEHUs], HE pa3peLICHHBIE OTHOCUTEIBHO MPOU3BOIHOM: ypaBHeHUs Kitepo u

Jlarpanxa.

Pemenne mudepeHnranbHbIX ypaBHEHUN TPU IIOMOIIH PSIOB.

9. Kpussle, cBsI3aHHBIE C IBMKCHUEM TOUYKH HMJIM TeJla HA IIOCKOCTH/B POCTPAHCTBE
(3KcTIOHeHIIMaNbHast KpuBas, napadona Heilns, nenHas IuHus, TpakTpuca).

10. IIpubGnmkeHHBIE METOMBI peteHus T hepeHInaNbHBIX YpaBHEHHH.

11. TIlpumenenue Teopembl baHaxa o0 cxumaromeM OTOOpPaXEHUH K  PEHICHUIO
Qg QepeHIMaIbHbIX YPAaBHEHHA U UX CHCTEM.

12.  duddepennmnanbubie ypaBHEHUS KaK CPEACTBO U3yUEHUS KOJIeOATeNbHBIX SBICHHIM.

13. Ilpunoxenus muddepeHnaTbHbpIX YpaBHEHH B 3a/Ja4ax €CTECTBO3HAHHUSA (3ahada o
KpUBOM HaMCKOpEWIero CcIycka, 3ajada O MPOBHCAHWU IETMHON JMHHUH, MOJIENb
BonbTeppa «XUIIHUK-KEPTBAY).

14. Jlunetinbie quddepeHIraIbHbIC OEPAaTOPhl U KX MPUIIOKEHUS.

No ok

®

na camocmoamenvHol n0020MOEKU K 3AHAMUAM RO OUCUUNTIUHE PEKOMEHOYEemCs
UCROJ16b306aMb y4eOHO-MeMmOoOuecKue Mamepuaibl:
1. Cubupea A.P., Pacniyreko T.b. MeTonpl MHTErpupOBaHMs. METOIUYECKUE YKa3aHHs I
CaMOCTOSITENTbHOU paboThl cTyaeHToB. 3. 2-e. — YuesHoBek: Yul'TY, 2005. — 40 c. —
2017 [OneKTpOHHBIH].
5. IlpumepHble oOleHOYHbIE MaTepHaabl A8 NPOBeJeHUS TeKylero KOHTPOJIA
YCIEeBAeMOCTH M IIPOMEKYTOYHOM aTTeCTAlMH 00y4YAIOIIMXCH 110 AUCHMILIMHE

Opranu3anus 4 NpoBeJieHUe ATTeCTAIUM CTY/IeHTa

OI'OC BO opueHTHpOBaHBI IMPEUMYIIECTBEHHO HE Ha cooOuieHHne oOlyuyaromemycs
KOMIUIEKCAa TEOPETHYECKUX 3HAaHWWA, HO Ha BBIPAOOTKY y OakajlaBpa KOMIIETCHIIMH —
JUHAMHUYeCKOoro Habopa 3HaHUM, YMEHHI, HABBIKOB U JIMYHOCTHBIX Ka4eCTB, KOTOPHIE MO3BOJIAT
BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TpyAa M YCIENIHO MPo(ecCHOHATBHO
peann30BbIBATHCA.

B mpomiecce onenkn 6akanaBpoB HEOOXOIUMO HCIOJIB3YIOTCS KaK TPaAUIIMOHHBIC, TaK U
WHHOBAIIMOHHBIC THIIBI, BUABI M (OPMBI KOHTpOJiA. [Ipu STOM TOCTENEHHO TPagUIMOHHBIC
CpeICTBa COBEPIICHCTBYIOTCS B pyclie KOMIETEHTHOCTHOTO TIOAXO0/a, a HWHHOBAIMOHHBIC
Cpe/CTBa aIallTUPOBAHBI /Il TOBCEMECTHOTO IPUMEHEHUS B POCCUICKOI By30BCKOM ITPAKTHUKE.

Hean mpoBeneHUsi aTTecTallMd — TPOBEPKAa OCBOCHHS 00pa30BaTENbHON MPOTPaMMBbI
JTUCIUTLIMHBI-IPAKTUKYyMa yepe3 chopMUpOBaHHOCTH 00pa30BaTENbHBIX PE3yIbTAaTOB.

IIpomMe:xxyTouHasi aTTecTANMS OCYIIECTBIISIETCS B KOHIIE CEMECTPA U 3aBEpIIaeT U3yUCHUE
JTUCITUIIMHBI, TTOMOTaeT OIEHUTh KPYITHbIE COBOKYITHOCTH 3HAHWUW M yMEHW, (HOpMUPOBAHUE
ONPEAECICHHBIX KOMITETCHIUMN.



OLeHOYHBIMU

CpelCcTBaMHU

TEKYIIETo

OLICHUBaHUA SABIAKOTCA: MaTcpHralibl

CaMOCTOSITENIBHBIX PaboT, pedepara. KoHTponb ycBOeHHS MarepHuaia BEAETCS PEryisipHO B
TEYEHUE BCEr0 CEMECTPA HA NMIPAKTUUECKUX 3aHATUAX.

Ne
/o

CPEJACTBA OLHEHUBAHUA,
HCIIOJIb3YEMBIE IS TEKYLIErO
OLICHUBAHMUS [10KA3aTeNs
(dhopMUPOBAHUS KOMIICTCHIINH

OO6pazoBaTenbHbIC
Pe3yJIbTAThI AUCIUILTAHBI

1. OuneHo4HBbIE CPeICTBA OP-1. 3naer MeToAbl KPUTUYECKOTO aHAJIN3a U
AJIsl TeKyIIeH aTTecTaluu CHHTe3a HH(OpMAITHH.
OP-2. YMeer ocyIiecTBISTh OUCK U aHAIU3
OC-1 Tect HMCTOYHHMKOB MH(OPMAITUHU C TOYKH 3PCHHS
OC-2 CamocrosrenbHas padora BPEMEHHBIX U IPOCTPAHCTBEHHBIX YCIOBUM UX
OC-3 CamocrosiTenpHas padora BO3HHKHOBCHHUSI.
0OC-4 CamocrosTenbHas paboTa OP-3. Bnazneer HaBbIkamMu pe(IICKCHH TI0 TIOBOJTY
paboTta COOCTBEHHOM M  YYKOH  MBICTUTEIIbHOM
OC-5 pedepar nesiteabHOCTH.OP-4. 3HaeT poap W MecTo
2. OueHo4HbIe CpeACTBA MaTeMaTUKH U €€ UCTOPUH B OOIel KapTHHE
A1 IPOMEKYTOYHOI HAy4YHOT'0 3HAHUS;
aTrecTanuu OP-5. 3Haer cTpyKTypy, COCTaB U TUJAAKTHYECKUE
€IMHUIIBl  COJCpPXKAaHUS MIKOJIBHOTO Kypca
OC-6 Dx3ameH B (hopMe YCTHOTO MaTeMaTHKH.

OP-6. 3Haer OCHOBHBIC MPUEMBI U METOJBI
pemieHus mnpobieM W 3agad B 00JacTu
MaTeMaTHKH.

OP-7. YMeer ocymecTBIsATh 0TOOp y4eOHOIro
COJZIep KaHUs JIJIsl €TO PEATH3aluu B PA3INIHBIX
¢bopmMax oOyueHHUS B  COOTBETCTBUU C
COBpPEMEHHBIMHU TPEOOBaHUSIMH K 00pa30BAHHIO.
OP-8. YMeeT ocylecTBIAT apryMEHTUPOBAHHBIH
BbIOOp Hambosee 11eeco00pa3HbIX METOJIOB,
cpencte u  (hopMopraHU3aIu y4eOHOTrOo
npoliecca, B COOTBETCTBUM C JUIAKTUYECKUMU
3a/1a4aMy M YCJIOBHSIMH OpTaHU3ALIHH.

OP-9. Bmageer neiicTBHEM NPOEKTHPOBAHHS
pa3IyHbIX (GOPM yIEOHBIX 3aHATHH,

OP-10. Brnageer HaBBIKOM TNPUMEHEHUS
Pa3IMYHBIX METO/IOB, IPHEMOB M TEXHOJIOTUH B
00y4eHUH MaTeMaTHKe

OP-11. 3naeT XapaKTepUCTUKY JUYHOCTHBIX,
MPEAMETHBIX U METalpEeIMETHBIX pe3yIbTaTOB B
KOHTEKCTe 00yJeHHS MaTeMAaTHKE;

OP-12. 3naeT 0COOEHHOCTH MHTETPALN YUeOHBIX
MIPEAMETOB JUIsl OpPraHU3alluu Pa3HBIX CIIOCOO0OB
y4eOHOM! J1eATeNbHOCTH.

OP-13. 3HaeT BO3MOKHOCTH COLIMOKYJIBTYPHOMN
cpeapl W CHocoObl €€ HCIOJNB30BAHHUS  JUIS
perieHust 06pa3oBaTeIbHbIX 3ajay.

OP-14 VYwmeer oueHuBath oOpa3oBaTelbHbIE
pe3yabTaThl: (hOpMUpPYyEMbIE B IIPENOIaBAEMOM
npeaMeTre TpeAMETHBIE M MeTarpeIMeTHBIE
KOMIIETEHIIMH, a TaKXXe OCYIIECTBIIAThH

cobeceoBaHusA




(COBMECTHO ¢ TICHMXOJIOTOM) MOHHUTOPHHT
JUYHOCTHBIX XapaKTEPUCTHK.

OP-15 YmMeeT opranu30BbIBaTh YUE€OHBIH IPOIIECC
c WCTIOJIb30BAHUEM BO3MO)KHOCTEH
00pa30oBaTelIbHOM Cpeibl AJIs Pa3BUTHS MHTEpeca
K IpeIMETy B paMKax YPOUYHOH U BHEYPOUYHOU
NeSITEIbHOCTH.

OP-16. Brageer HaBbIKaMH OpraHU3alUN U
NPOBEIEHUS 3aHATUH C  HUCIOJIb30BAHUEM
BO3MOXKHOCTEH 00pa30BaTeNIbHOM Cpeabl s
JOCTHKEHUS] 00pa30BaTeNbHbIX PE3YJIbTAaTOB U
o0ecrieueHust KauecTBa yueOHO-BOCIIUTATEIIHHOTO
Tporiecca CpeICTBaMU MaTEMaTHKH.

OP-17. Bnanmeer cmnocobamu pas3BUTHS Yy
o0yyaroIuxcs MO3HABATEIbHON aKTUBHOCTH,
CaMOCTOSITETIbHOCTH, HHUITUATHBEI, TBOPYECKUX
crocoOHOCTeH, criocobamu (opMUpoBaHUS H
peanu3ain porpaMMm pa3BUTHS
YHUBEPCAJIbHBIX YUeOHBIX ACHCTBUI, 00pa3LoB
¥ IIEHHOCTEH COIMaTbHOTO MOBEICHHS.

Mamepuanst, ucnov3yemole 011 meKyuiezo KOHMpPOsA yCneeaemocmu
odyuarowuxca no OucyunIuHe

Onucanue OLEHOYHBIX CPEACTB U HEOOXOAUMOro 00OpYyAOBaHUS (AEMOHCTPALMOHHOTO

MmaTepuaia), a TaK >Ke€ NpOLeIypbl M KpPUTEpUU OLCHUBAHUS HMHIUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMI Ha pa3IMyYHBIX dTanax ux (GopMHpoBaHUs B MPOIECCE OCBOCHMS 00pa30BaTeIbHON
IIporpaMmsl npeacTasicHsl B DOHIE ONEHOYHBIX CPEACTB I TEKYIErOo KOHTPOJISA YCIIEBAEMOCTH
U IPOMEXKYTOYHOU aTTecTaluu no aucuuriuie «/uddepeHnnanbable ypaBHEHUN».

Mamepuansl, ucnous3yemole 015 RPOMENCYMOUHO20 KOHMPOIS YCRE8AeMOCMU
odyuarowuxca no oucyuniune

OC-6 Jdx3ameH B (popMe YCTHOTO codeceJOBAHUSA

IIporpamma 3x3amMeHa

Pa3zgen 1. OcHOBHBIE MOHATHSA

1 OcHoBHble mOHATHSA Teopuu AupdepeHnnanbHbIX  ypaBHeHUH  (auddepenunansHoe
ypaBHEHHE, OOBIKHOBEHHOE JudepeHIaibHoe ypaBHEHHE,
MIPOU3BOJIHBIX; MOPSAOK AU(QPepeHINaIbHOI0 ypaBHEHUs; pemieHne auddepeHnaibHoro
ypaBHEHUs, 0011ee W YacTHOe pereHne nuddepeHnaIbHOT0 YpaBHEHHS, 0C000€ pelIeHre
i QepeHIMaTbHOT0 ypaBHEHHs; OOUMi W YacTHBIA HHTerpan auddepeHnnanbHoro

YpaBHEHUS, HHTETpAJIbHAs KPUBas, MOJIC HAIPABIICHUN ).
2 HaganpHoe ycnoBue nuddepeHITMATEHOTO YpaBHEHUS.

YpaBHEHME B YaCTHBIX

3amaya Komm. Teopema o

CYLIECTBOBAHMM U €IMHCTBEHHOCTH pellleHus quddepeHnnaibHoro ypaBuenus Yy = f (x, y) ,

YAOBJICTBOPAKOUICTO 3aJTaHHOMY HAYaJIbHOMY YCJIIOBHIO.

Pa3nen 2. JuddepeHunanbHbie ypaBHEHUsI EPBOro MOPsiaKa

3 VYpaBHeHUs C pa3feeHHbIMU IEPEMEHHBIMH.



VYpaBHEeHHUS € pa3AETSIOUUMUCS TEPEMEHHBIMU.

OnHOpoaHBIE GYHKIIMH U OJTHOPOIHBIE YPaBHEHUS.

VYpaBHeHUs B OJHBIX AU QepeHinanax.

Jluneitnpie ypaBHeHUA. MeTo1 BapUaliuy MpOU3BOJIbHON MOCTOSIHHOM.
Jluneiinsie ypaBHeHus. Meron bepuyiu.

VYpasHenus beprymn.

10 Vpasuenwus Jlarpanxa u Kiepo.

O© oo ~NO O

Pa3nen 3. JuddepenunanbHbie ypaBHEHHUsI BLICHINX MOPSIAKOB
11 O6mwmii Bua muddepeHnuanibHOro ypaBHeHUs N-ro mopsaka. OOiiee W 4acTHOE PEIICHHE

%I/I(I)(bepeHI_II/IaJIbHOFO ypaBHEHUs N-TO MOpsIKa.
12 Teopema o0 CymecCTBOBAaHMHM W €AMHCTBEHHOCTH pelIeHus N PepeHInaTbHOIO YPaBHEHUS

ym = f (X, Y, Y,..., yb ), YAOBIICTBOPAIOLIETO 33a1aHHBIM HAYaJIbHBIM YCIOBHSAM.
13 lnddeperunanpHbie ypaBHEHHS, JONYCKAOWKME NOHIKEHUE Opsiaka: y(V) — f (x).
14 lnddepeHnmanbHbie ypaBHEHUS, JOITYCKAOIIUE IIOHUKCHHIE TTOPSIKA: F(y‘“‘” ,y® ): 0.

15 JTuddepenumanbubie ypaBHEHHs, JOMYCKAIOLIUE TIOHUKEHUE TOPSIKA: F(y(”*z), y™ )= 0.

16 JluddepeHmanbabie ypaBHEHUS, JIOTTYCKAIOIIUE [IOHW)KEHUE MOpsI/IKa:
F(x, y@© yled) y(”)): 0.
17 JTuddepeHmanbHbie ypaBHEHUS, JIOTTYCKAIOII1e [IOHWKEHUE MOpsI/IKa:

F(x, vy, y<”>): 0.

Pa3nea 4. JInneiinbie nuddepeHunanbHble ypaBHEeHHUA

18 Jluneitapie muddepeHIraTbHbIC YPaBHCHHSI N-TO TOpsakKa. Teopema O CyIIecTBOBAaHWUHU U
€IMHCTBEHHOCTHU PELICHUs JIMHEHHOTo TuddepeHINaTIbHOr0 YpaBHEHUS N-TO MOpsIKa.

19 Jluneitnbie ogHOpOAHBIE MU depeHnnanbHbIe ypaBHeHH 2-T0 TIopsiika. CBOWMCTBA pEIICHHIA.
JIuneliHasg He3aBUCHMOCTb pemeHnid. DyHnaMeHTanbHas cuctema pemeHud. CTpykTypa
00111ero pemeHus.

20 Jlunelinble ogHOpOAHbIE AU depeHnnanbable ypaBHeHHs N-ro nopsaka. CBoiicTBa perieHuit.
JluneiiHas He3aBUCHMOCTb pemieHuid. DyHnaMeHTanbHas cuctema pemieHud. CTpykTypa
OO0IIero pemieHusl.

21 Jluneiinpie HeomHOponaHble auddepeHnnanbHbIe ypaBHeHHS N-ro mopsaka. CTpykTypa
of1ero pemieHus. MeTo | Bapualuy IpoU3BOIbHBIX MOCTOSIHHBIX.

22 JluHeliHbIe OJHOPOAHBIE MU(EpeHINaTbHBIE YPaBHEHUSI 2-TO TOPSAIKA C IMOCTOSHHBIMH
kodpuurenTamu. XapaktepuctTuueckoe ypaBHeHue. CTpykTypa oOIIero pereHusl.

23 JluneliHble OMHOPOAHBIE MU(EpEeHINaTbHBIE YPaBHEHUS N-TO TOPSAIKA C IMOCTOSHHBIMH
kodpuurenTamu. Xapaktepuctuueckoe ypaBHeHue. CTpykTypa oOIIero pereHusl.

24 Jluneiinple HeoqHOPOAHBIE AU depeHnnanbHbIe YpaBHEHUS N-TO MOPAIKA C MOCTOSHHBIMH
KodpunrenTamu. Meros mogdopa YaCTHOTO pEIICHUS.

25 CBoOopHbIe U BRIHYX/IEHHBIE KoJeOaHms. Pe3oHaHc.

Paszpnen S. Cucrems! 1uddepeHuHaAIBHBIX YPABHEHU I

26 Cucremsl mupdepeHnnanbHeIX ypaBHeHUH. HopmansHas Gpopma cructemsl.
27 Cucrtembl TUHEHHBIX ypaBHEHUH.

28 Metoxa UCKITFOUEHUS] HEN3BECTHBIX.

29 Metoa UHTErpUpyeMbIX KOMOUHAIIHA.

B koHIle n3yueHust AUCUUIIIIMHBI OJIBOASTCS UTOTH PabOTHI CTYACHTOB Ha JIEKIIMOHHBIX U
NPAaKTUYECKHUX 3aHATUAX TyTEM CYMMHUPOBaHUs 0asioB, HAOpaHHBIX B TEYEHHUE CEMECTPA.
Kpurtepun onennBanus 3HAaHUI 00y4aromuxcs M0 JUCHUIINHE



Dopmuposanue 6a1IbHO-PEUMUH20801 OYEeHKU pabOmbl 00YUaArOUUXCSL

[Tocertenune Pabora Ha
ITocemenne
N MPAKTHYECKUX | MIPAKTHUECKUX | DK3aMeH
JIEKIIUI .
3aHATUH 3aHATUAX
PazbamtoBkamo | 2 x 1=2 5x1=5
227 6amioB 64 Gamna
7 BHJIaM paboT OaJu10B Baiuios
cemecTp | CymMMapHBIT 7 Gamta 236 6amnoB 300 6amnoB
2 6amIoB max
Makc. 0ayn1 Max max max

Kpumepuu oyenusanus pabomsi 00yuarowje2ocs no umozam cemecmpa

Ounenka banasl (3 3E)
COTIUYHOY 271-300
«XOPOIIO» 211-270

«YIOBIETBOPUTEILHO 151-210
«HEY/I0BJIETBOPUTEIBLHO 150 u menee

6. MeToanyecKkue yKazaHus ISl 00y4aOIMMXCS 0 OCBOEHUIO THCIUTLIMHBI

VYcnemHoe u3ydeHune Kypca TpedyeT oT o0y4yarolMXcsl MOCELICHUs JIEKUUH, aKTUBHON
paboThl Ha NPAKTHUUECKUX 3aHSTHUSAX, BBIIOJHEHMs] BCeX Y4YEOHBIX 3aJaHMil IperojaaBarels,
03HAKOMJICHHUS C OCHOBHOMW U JOIOJIHUTEJIBHOM JINTEPATYPOH.

3anuch JIeKIMM — OJHAa U3 (POpPM aKTHBHOM CAMOCTOATEIbHOW pabOTHI 00ydaroImmxcs,
TpeOyrolasi HaBbIKOB U YMEHUS KpPaTKO, CXeMAaTUYHO, IOCJIEI0BATENIBHO U JIOTHYHO (PUKCHUPOBATH
OCHOBHbIE OJIO’KEHUS, BBIBO/IBI, 0000111eHUs, POPMYIHPOBKU. B KOHIIE JIeKIMK npernoiaBaTeib
octaBiseT BpeMmsi (5 MUHYT) A TOro, 4ToOBl OOydarol[Mecs HWMEIH BO3MOXKHOCTh 3a/1aTh
YTOYHSIONIME BOIPOCHI IO H3y4aeMoMy Marepuainy. M3-3a HeZoCTaTOYHOro KOJMYECTBa
ayJUTOPHBIX YacOB HEKOTOpbIE TEMbl HE YAAeTCsl OCBETHTb B IIOJIHOM OOBEME, MO3TOMY
IpenoaaBaresb, 10 CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOMPOCHI BEIHOCUT Ha CAMOCTOATEIbHYIO
paboTy CTYAECHTOB, PEKOMEH ys Ty UM HHYIO JuTeparypy. Kpome sToro, /uis jiydiiero oCBOeHus
MaTepuaia U CUCTeMaTHU3alMM 3HaHWM MO IUCHUIUIMHE, HEOOXOAMMO MOCTOSIHHO pa3dupaTh
MaTepualibl JIEKIIUH 0 KOHCIIEKTaM M y4eOHbIM 1ocodusim. B ciydyae HeoOxoanmMocTu obpalaTbes
K IIPETIOAABATENIO 33 KOHCYJIbTalUEN.

IToaroroBka K NpaKTH4YECKUM 3aHATHSIM.

[Ipn moaroToBKe K MPAKTHUECKUM 3aHATHSAM CTYIEHT JOKEH U3YYUTh TEOPETHUYECKUN
MaTepHal 1Mo TeMe 3aHATHs (MCIOJb30BaTh KOHCIEKT JIEKIUH, U3YYUTh OCHOBHYIO JINTEPATYpY,
O3HAKOMUTbCS C JONOIHUTELHON JINTEPaTypoid, MpH HEOOXOAMMOCTH JIOMOTHUTH KOHCIIEKT, JieJias
B HEM COOTBETCTBYIOIIME 3allMCH W3 JIMTEPATYpPHBIX HCTOYHMKOB). B ciyuae 3arpynHeHwMid,
BO3HUKAIOIIMUX TPU OCBOEHUHU TEOPETUYECKOTO MaTepHualia, CTYACHTY cjeayeT oOpamiarbes 3a
KOHCYJIbTallMel K mpenojaBareito. Vs Ha KOHCYJIbTalMIO0, HEOOXOIUMO XOPOILIO MPOAyMaTh
BOIPOCHI, KOTOpPbIE TPEOYIOT pa3bsICHEHHUSL.

B Hauasie npakTUYECKOro 3aHATHUSA MIPETIOAABATENb 3HAKOMUT CTYIEHTOB C TEMOH, OIJIallacT
IUTaH TIPOBEACHMSI 3aHATHUS, BbIAACT 3aJaHusl. B TeueHne oTBeIEHHOr0 BpeMEHH Ha BBHITIOJTHEHHE
paboThI CTYACHT MOKET 00paTUTHCS K MPENo/IaBaTeio 3a KOHCYIbTAllueH WK pa3bsiCHeHUusAMU. B
KOHIIE 3aHTHS IPOBOJAUTCS MTPUEM BBITIOJHEHHBIX 3a/1aHUH, coOece10BaHIE CO CTYIE€HTOM.

Pe3ynbTaThl BBINOIHEHUS IPAKTUYECKUX 3/1aHUH OLIEHUBAIOTCA B OaJliaX, B COOTBETCTBUU C
OaJUTbHO-PEUTHHTOBOM CHCTEMOUM YHUBEPCHUTETA.



IL1aHbI NPAKTHYECKUX 3aHATHH
IpakTuyeckoe 3ansaTue Nel. Jluneitasie nuddepeHnnanbaple ypaBHeHUS. MeTol Bapuanuu
MIPOU3BOJIBHOM IOCTOSSHHOW. MeETOo MOJICTAaHOBKH. YpaBHEHUE bepHyIM W MeEToAbl €ro
penieHusl.
IIpakTnyeckoe 3aHsTHe Ne2. YpaBHEHHs B TNONHBIX AuddepeHnmanax. MHTETpUpyOLIHii
MHOKUTEIb. Y paBHeHus Jlarpanxka u Kiepo.
IIpakTyeckoe 3ansitue Ne3. Jluneiinsie oqHopoansie nuddepeHnnanbubie ypaBHEHUS BBICIIINX
MOPSAKOB C MOCTOSHHBIMH KoddduuueHtamu. Jluneitnpie HeogHOpoaHbIE U depeHIMaTbHbIE
YpaBHEHHs BBICHIMX IOPSAIKOB C IMOCTOSHHBIMH KO3(duuuenramMmu. MeToa HeompeneneHHbIX
K03 PHUITUEHTOB.
IIpakTnyeckoe 3ansitue Ned. Jlunelinpie HeogHOpoAHBIE auddepeHInaNbHbIe YpaBHEHHS
BBICIIMX TOPSAKOB C IOCTOSHHBIMH Kod(duunenramu. Metoa Bapuanuu HTPOU3BOJIbHBIX
IIOCTOSIHHBIX.
IIpakTuyeckoe 3ansitue Ne 5. Cucremsl nuddepeHuanbHbIX YpaBHCHHH.

7. IlepeyeHb OCHOBHOH W JONOJHHUTEIbHOH y4eOHOIl JuTepatypbl, UHTepHeT-pecypcoB,
He00XO0AUMBIX JJIS1 OCBOCHMS 1M CHUILTTHHBI

OcHoBHas1 JIUTEpaTypa

1. Kykoga, I'. C. luddepennmansapie ypaBHEHUS B IpUMepax U 3agadax : yueOHoe mocooue /
I'. C. KykoBa. — Mocksa : UHO®PA-M, 2021. — 348 c. — (Bricmee obpa3oBaHue:
bakanaBpuar). - ISBN 978-5-16-015971-3. - Tekcr : oamekrponnbid. - URL:
https://znanium.com/catalog/product/1072182

2. Tpenorun, B. A. OObikHOBeHHBbIE AuddepeHimanbubie ypaBHeHus : yueOHuk / B. A.
Tpenorun. — Mocksa : @uzmatiur, 2009. — 312 ¢. — Pexum gocryna: o noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=82614

JlonoJIHNTeIbHAS JINTEpPATypa

1. TlanteneeBa, A. B. O0bikHOBeHHBIE U DepeHIInaIbHbIC ypaBHEHM. [IpakTHUecKuii Kypc :
yuebHoe mocobue / A. B. ITantenees, A. C. SIkumosa, K. A. Pribakos. - Mocksa : 2020. - 384
c. - (Homas yHnuBepcuterckass Oubmmotexa). - ISBN 978-5-98704-465-0. - Tekct :
anekTponubiid. - URL: https://znanium.com/catalog/product/1213064

2. Omnbcromsi, JI. 3. [luddepennmanbapie ypaBHEHUS ¥ BAPUAITMOHHOE UCUUCIICHHE ;| YICOHUK
: [16+] / JI. O. Dnbcronsil. — Mocksa : 6.1., 1969. — 425 ¢. — Pesxum qocTyma: mo morcKe.
— URL: https://biblioclub.ru/index.php?page=book&id=455165

HNHTepHeT pecypcsbl

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

ObC «YHuBepcurerckas oudnauoreka onnaita» http://biblioclub.ru

http://www.mathnet.ru OGrepoccuiickuii MaTeMaTHYECKUI TOpTaT

Hayunas snextponnas 6ubnmoreka «Kubepnenunkay: https://cyberleninka.ru/search
www.math.ru — npoext MITHMO
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