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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

— OIIK-1 — Criocoben mpuMeHATh (QpyHAaMEHTaJIbHbIC 3HAHUS, MOJYYCHHbIE B 00JacTh
MaTeMaTUYeCKUX M (MJIM) E€CTECTBEHHBIX HAyK, M HCIOJIb30BaTh UX B MpodeccroHalbHOI
JESITENIbHOCTH,

— OIIK-3 — CnocobeH NMpUMEHSTh U MOAU(PHUIIMPOBATH MATEMATHUYECKUE MOJEITH IS
peleHns 3a1a4d B 00J1acTH Mpo(hecCHOHATBHON IS TEIbHOCTH.

PesynpraramMu OCBOEHUSI NMCLUIUIMHBI SBISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

NOIIK-1.1. JlemoHCTpUpYeT HaBBIKM PAOOTHI ¢ Y4EOHOW JUTEpPaTypOll MO OCHOBHBIM
€CTECTBEHHOHAYYHBbIM U MAaTEMATUYECKUM JAUCLMIIIINHAM.

HOIIK-1.2. JleMOHCTpUpYeT HaBBIKU BBITIOJHEHUS CTAHIAPTHBIX JCUCTBUH, PEIICHUS
TUIOBBIX 33/1a4 C YYETOM OCHOBHBIX MOHSATHH M OOLIMX 3aKOHOMEpHOCTEH, (HOpMyTHUpyEeMbIX B
pamkax 0a30BbIX MaTEMATHUYECKUX M €CTECTBEHHOHAYUHBIX JUCIMUILINH.

NOIIK-1.3. JIleMOHCTpUpYEeT HaBBIKM HCIIOJIB30BAaHUS OCHOBHBIX TOHSTHHA, (PAaKTOB,
KOHIENINI, MPUHIIMIIOB MaTeMaTUKH, MH(OOPMATUKU W ECTECTBEHHBIX HAyK [UIsl pEHICHUS
NPaKTUYECKHX 3a/1a4, CBA3aHHBIX C TPUKJIATHOW MaTeMaTHKON M HH(OPMATUKOM.

NOIIK-1.4. [leMoHCTpUpYeT TMOHMMAaHHE M HABBIKK TNPUMEHEHHS Ha MPaKTUKE
MaTeMaTUYECKUX MOJENCH U KOMIIBIOTEPHBIX TEXHOJIOTMH JJIsl PEIEHUsl NMPaKTUYECKUX 3ajad,
BO3HUKAIOIIUX B MPOGECCHOHATBHON AESITEIbHOCTH.

NOIIK-3.1. J/IleMOHCTpUpPYET HaBBIKA IPHUMEHEHHS COBPEMEHHOI'O MaTeMaTHYECKOTO
amnmnapaTta s IOCTPOEHUsl aJEKBATHBIX MAaTeMaTHYECKUX MOJENEl peanbHBIX IPOLIECCOB,
00BEKTOB M CHCTEM B CBOEH MPEIMETHON 00J1aCTH.

NOIIK-3.2. leMoHCTpUpYyeT yMeHue coOupatb U 00pabaThiBaTh CTaTUCTHYECKHE,
AKCIIEPUMEHTAJbHbIE, TEOPETUYECKUE U T.M. JAHHBIE JUIS IIOCTPOEHUS MaTeMaTHYeCKHUX
MO/IeJIEl, PACUETOB U KOHKPETHBIX MPAKTUYECKUX BBIBOJIOB.

NOIIK-3.3. JIeMOHCTpUPYET CIIOCOOHOCTh KPUTUICCKH TIEPEOCMBICIIMBATh HAKOTICHHBIN
OMbBIT, MOAU(PUIMPOBATH MPU HEOOXOAMMOCTH BHJA U XapakTep pa3padaThiBaeMoit
MaTEeMaTU4eCKOU MOJECIIH.

NOIIK-3.4. [leMoHCTpUpYeT TMOHUMAaHWE U YMEHHE TPUMEHSATh Ha MPaKTUKE
MaTeMaTUYeCKUe MOJIEIM U KOMIIBIOTEPHBIE TEXHOJIOTUU JJI PELIEHUs pa3MyHbIX 337134 B
o0acT npoecCHOHAIBHON AeSTeNbHOCTH.

2. 33}18‘11/1 OCBOCHMA NTUCHHUIIIMHBI

— OcBouTh anmapar Teopur OOBIKHOBEHHBIX AW (EepeHIHabHBIX yYpaBHEHUH, CUCTEM
OOBIKHOBEHHBIX U (HepeHIINATBFHBIX YPaBHEHUH, YPAaBHEHUI B YaCTHBIX MTPOU3BOIHBIX, TEOPUU
YCTOMYUBOCTH M BApHALIMOHHOTO UCUHUCIICHHUS.

—Hayuutbcst ~ OpUMEHSTh  NOHATMMHBIA  anmmapar  TEOpUHM  OOBIKHOBEHHBIX
T depeHMaIbHbIX YpaBHEHHH, CHCTEM OOBIKHOBEHHbBIX JU(GEpeHINaIbHbIX YPaBHEHU,
YpaBHEHHIA B YACTHBIX MIPOU3BOIHBIX, TEOPUN YCTOWIHMBOCTH W BAPHALMOHHOTO UCYHCICHUS TSI
(bopMHpOBaHUSI HABBIKOB MOCTPOSHHsI MaTeMaTHUECKUX Mojesed B Buae AuddepeHnnanbHbIX
ypaBHEHHI ¥ cHcTeM Au(QepeHIHaTbHbIX YpaBHEHUH TpU PpEHICHUS MPAKTHYECKUX 3a/ad
npodecCHOHATBLHOMN 1A TENTbHOCTH.

3. MecTo IUCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JlucuuIuinHa OTHOCUTCSL K  00s3aTelbHOM 4YacTH 00pa30BaTeNbHONW IMPOrpaMMBbl.
JucuuniamHa BXOJUT B MOy b «MareMaTukay.

4. Cemectp(bl) ocBOeHHS U (popMa(bl) MPOMEKYTOYHON ATTECTAIIUM MO JUCHHUILINHE

Tpernii cemectp, 3a4eT
Tperuii cemectp, IK3aMeH



UYerBepTslli cEMeCTp, 3a4eT
UeTBepThiii CEMECTp, IK3aMEH

5. BxoaHblie TpeﬁoBaHl/Iﬂ AJisi OCBOCHHUA JUCHUIIJINHBI

JUis  yCHEeIHOro OCBOCHMsI JUCLMIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOy4EeHHsS IO
CJICAYIONIMM JUCHUIUTMHAM: «MaTeMaTnyeckuil aHanu3y, «JIuHeiHas anredpa v aHanuTHYECKast
reoMeTpus», «KOMITJIEKCHBIN aHAIU3.

6. SI3bIK peaju3anuu

Pycckuii

7. O0beM TUCHUILIHHBI

OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI cocTaBiisgeT 10 3.e., 360 yacoB, U3 KOTOPHIX:
-JIeKIuu: 64 4.,

-IIpakTUYEeCKUE 3aHsITHs: 64 4.

O0BeM caMOoCTOSTENBHON pabOTHI CTYIEHTA ONPEAEIICH y4eOHBIM IUTAHOM.

8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. OObikHOBEHHBIE U PEpEeHIINATbHBIC YPAaBHEHUS TIEPBOTO MOPSIKA

JlatoTcsi OCHOBHBIE MOHATUA Teopuu AuddepeHunanbubix ypaBHeHuit (V). M3okinHbL
Ilone wnamnpasienuii. Teopema CylIecTBOBaHUS W E€IMHCTBEHHOCTH pEUICHUS YpPaBHEHUS
ﬂ: f(
dx
VYpaBHeHUs ¢ pa3feNEHHBIMU U pa3AesoIMMUCcs rnepeMeHHbIMu. 3agada Komm. OpHopoiHble
YPaBHEHHs W NPUBOASILMECS K HUM. JIMHEHHBIE ypaBHEHHUs IIEPBOrO IOPSAKAa U METOIbl MX
UHTErpUpoBaHusa. YpaBHeHue bepHymm. VYpaBHenue PuxkkkaTtu. VYpaBHEHHE B IOJHBIX
muddepennmanax. Marerpupyronuii MHOXKUTEIb. Teopema o AudQepeHIUpyeMOCTH peIeHHs.
Oco0ObIe ToUkH — y3ed, ceio, Pokyc, eHTp. OcoObie penieHus.

Y, He paspelI€HHbIE OTHOCHUTEIBHO IIPOU3BOAHOU. Teopema CyIlIeCTBOBaHHUS U
eIMHCTBEHHOCTH pelleHus ypaHeHus F(x,y,y')=0. Ocobble pemrenus. MeTox BBeIeHHS

napametpa. YpasHeHnue Jlarpanxka. YpasHenue Kiepo.

X,y). VYpaBHEHMS TIEpBOTO TOPSAAKA, PA3PENIEHHBIE OTHOCUTENBHO IIPOM3BOIHOM.

Tema 2. luddepennmanbHble ypaBHEHUS MTOPSJIKA BbIIIE IEPBOTO

Teopema cylecTBOBaHHS U €IMHCTBEHHOCTH PEIICHUS] YPAaBHEHUS y(”) = f(x, Y,y ,...,y("’l)).

[Tpocreiimme ciaydan noHwkeHUs nopsaka. JiuHelHsle qudQepeHnmaibable ypaBHEHUsT N—To
nopsaka. CoiicTBa JnuHEHHOro nuddepeHanbHOro omneparopa. TeopeMbl O peHIeHHsIX
JUHENHOIO OJHOPOAHOrO ypaBHeHus. PDyHIaMeHTalbHas cucrtema peuieHuid. Popmyna
Octporpaackoro-JlmyBuiis.  JIuHeliHble  OAHOPOAHBIE  ypaBHEHUS C  MOCTOSHHBIMU
ko3 duurenTamu. Pasnuunble ciydan KOpHEM XapaKTepUCTHUECKOTO ypaBHEHMS. YpaBHEHMS
Olinepa. JIuHelHbIE HEOQHOPOIHBIE YpaBHEHUS N—T0 MOpsaka. TeopeMbl O pelIeHHAxX
JMHEHHOr0 HEOJHOPOJHOIO ypaBHEHUS. MeToj MHTErpupOBaHUS JIMHEWHBIX HEOJHOPOIHBIX
AVY. Ilepuognueckue pemwenus Y. Meron manoro napamerpa. YpaBHeHue Oinepa. Kpasessie
3anaun. Oyukuua ['puna u e€ cBocTBA.

Tema 3. Cucrems! nuddepeHnanbHbIX YpaBHEHUN ¢ TOCTOSTHHBIMU KOA(PPUIIEHTaAMU

OcHoBHbIe nOHATHS. HTErprpOBaHNE CUCTEMBI MYTEM CBEJIEHUS K OJHOMY YPaBHEHHIO
Oonee BbIcOKOro nopsaka. Haxoxxnenue uaterpupyembix komOuHanuii. CBoiictBa oneparopa L.
Teopembl 0 pemieHusix JuHeWHOW cuctembl Y. Meroa Bapuanuu mNOCTOSHHBIX. CHCTEMbI



muHenHbIX 1Y ¢ moctosHHBIME KO3(duumeHntamu. Metoabl umHTErpupoBaHus cucrem JY:
MeToJ Ditnepa, merox JamamOepa, METO UCKITIOYSHHSI, MATPUYHBIA METO/I.

Tema 4. Teopust ycTOMUMBOCTH

Onpenenenve ycrouuBocTd 10 JISAMyHOBY M aCMMITOTUYECKOM YCTOMYMBOCTH.
[Ipocreifmue TUMBI TOYEK TMOKOs—y3en, cemino, ¢okyc, meHtp. Teopema JlsmyHoBa 00
yCTOMYUBOCTH, Teopema JlamyHoBa 00 acuMmToTHYecKOW ycToWumBocTH, Teopema UeraeBa o
HeycToiunBocTH. MccnenoBanue Ha yCTOWYMBOCTH IO NepBoMy NpubmkeHuto. [lpenenbHbie
LUKJIBL. Y CTOWYMBOCTD IIPU MOCTOSIHHO JIEUCTBYIOIIMX BO3MYyIIeHUsAX. Teopema MankuHa.

Tema 5. YPaBHeHI/IH B YaCTHBIX IMIPOMU3BOJHBIX IICPBOI'O MMOPAAKA

OcHoBubie  omnpeneneHusi. Teopema KoBaneBckoil. JIuHeiHble OIHOPOAHBIE H
KBa3WJIMHEWHBIC YPAaBHCHHSI B YaCTHBIX MPOU3BOJHBIX NEpBOro mopsiaka. Teopema 06 oOiiem
pEIIeHNH KBAa3WJIMHEHHOTO ypaBHEHUS OT (QYHKIMH N TEepeMEHHBbIX. VHTerpupoBaHme
YpaBHEHUH B YACTHBIX MIPOU3BOAHBIX MIEPBOTO MOPSIKA C 3aIaHHBIMUA HAYAIbHBIMU YCIOBUSMH.

Tema 6. Bapuanmonsoe ucuuciaeHue

Meroa Bapuanmii B 3aJadax C HENOABMKHBIMHU IpaHullaMd. Bapuanusa m €€ cBOWCTBa.
Onpenenenus 1-9. [lonsatue gpynkuuonana. Ilpocreiias 3agaua BapualluOHHOTO UCYHUCIICHUS C
HENOJBWKHBIMU TpaHuniaMu. OCHOBHas JieMMa BapUallMOHHOTO HCUUCIIEHUs. YpaBHEHUE
Olinepa. OyHKIMOHAIBI, 3aBUCSIINE OT HECKOJIbKUX (YHKUMN. DYHKIMOHANIbI, 3aBUCAIINE OT
IPOM3BOJHBIX 00Jiee BHICOKOTO Mopsiaka. OYHKIIMOHAIBI, 3aBUCAIINE OT (PYHKIMI HECKOIBKHX
HE3aBHCHUMBIX IlepeMeHHbIX. [IpocTreiimas 3anaya BapuallMOHHOIO MCYHUCICHUS C IOJBUKHBIMU
IpaHULIaMU. Y CJIOBHS TPAHCBEPCAIbHOCTH.

9. Tekymmii KOHTPOJIb MO TUCHUILIUHE

Texkymuii KOHTPOJb MO AMCIUIUIMHE MPOBOIAUTCS IYTEM KOHTPOJIS IOCEIIaeMOCTH,
KOHTPOJISI BBIMIOJIHEHUS JIOMAIIHUX 3aJaHHid, MPOBEICHHUS KOHTPOJBHBIX paboT U (uKcaluuu
Pe3yNIbTaTOB JIBa pa3a B CEMECTp, IPOBEACHUS KOJUIOKBUYMOB I10 JIEKIIMIOHHOMY MaTepHuaiy.

10. INops10k NpoBeeHUsI U KPUTEPUH OLIeHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

DK3aMeH B TpPEeThEeM U UYETBEPTOM cCeMecTpax MPOBOJIUTCS B CMEIIaHHOW (opme: B
NUCbMEHHOW (QopMe Marepuana uzjaraercs Mo Ouieram, 3aTeM BO3MOXHO OOCYXIeHHE
HaIlMCaHHOIO MaTepuana B yCTHOM (opme OJuH SK3aMEHAlMOHHBIA OWJIET BKIIIOYAeT JBa
TEOpPEeTUYEeCKUX Borpoca. Jlpyroi 3K3aMeHAallMOHHBIN OMJIET BKIIOYAET 3ajjauy B BUAE IMpUMeEpa
mubdepeHIMaTbHOTO ypaBHEHUS, CUCTeMbl U depeHIalbHbIX YpaBHEHHMH, ypaBHEHHUS B
YaCTHBIX MPOU3BOIHBIX, PyHKIMOHANA U T.A4. [IponomxuTenbHOCTh 5Kk3aMeHa 1 yac 15 MuH.

OTtBeThl Ha 00a TEOPETUUECKUX BOMPOCA B MEPBOM IK3AMEHALIMOHHOM OWJIETE JAtOTCs B
pa3BepHyTOM (opMe U JEMOHCTPUPYIOT MOJTYYECHHBIE 3HAHUS, YMEHHS W HaBBIKU COIJIACHO
NOIIK-1.2., NOIIK-1.3., UOIIK-1.4.

3amaHue BTOPOTO AK3aMEHAIlMOHHOTO OuiieTa oopMIIEHO B BUJE 3a/a4M, CBSI3aHHOH C
noctpoenuem Y, mpumepa Y, cucremsr Y, dyHkmwonana, KpaeBoW 3ajayu, 3aaadu,
CBsI3aHHOU ¢ mocTpoeHueM ¢yHkuun ['puHa. Pemenue mnocrtaBieHHOW B Ouiere 3anauu |
KpaTKas MHTEpIpeTalus IOIY4YEHHBIX pPE3yJIbTaTOB JAEMOHCTPUPYIOT IIOJyYEHHBIE 3HAHUS,
yMeHHsT W HaBblku coriacHo MOIIK-1.2., HOIIK-1.3., UOIIK-1.4.,, NUOIIK-3.1., HOIIK-
3.2., UOIIK-3.3., UOIIK-3.4.

IIprMmepHBIii IepeueHb TEOPETUUECKUX BOIIPOCOB:

d
1. Teopema cyuiecTBOBaHUS U €AMHCTBEHHOCTH PEIICHUs YpaBHEHUS d_y =f (X, y).
X



o

10.

11.

12.
13.

14.

YpaBHEHHs, HE  pa3pelIEHHbIE  OTHOCUTEIBHO  IpPOM3BOAHOW.  Teopema
CYILIECTBOBAHMS U PEIICHUS YPaBHCHUS F(x, Y, y') =0.

Juddepennnanbable ypaBHEHUs MOPSAIKA BhIIIE MepBoro. Teopema CylieCTBOBAHUS
U CIUHCTBEHHOCTH pemeHus g Au(QepeHnInanbHoro  ypaBHEHHs  BHIA

y = f(x, Y, y',...,y(”*l)).

TeopeMsl 0 pereHusX JIMHEWHOIO YPaBHEHUS N-TO NOPsJIKa.

Pemenwne kpaeBoii 3agaun metogoM GyHkiuu ['prna.

Cucrembl  nTUHEHHBIX  AUPPEpPEHIUATHHBIX  YPaBHEHHUH C  TOCTOSHHBIMHU

kod(purmeHTamu.

Teopust ycroitunBocTH. OcHOBHBIE MOHATHA. [Ipocreiilne TUNBI TOYEK MMOKOSI.
Bropoii meton A. M. JlsnyHoBa.

Y CTONYMBOCTH MPU TOCTOSIHHO JCHCTBYIOIIMX BO3MYIIEHUsAX. Teopema MankuHa 00
YCTOWYMBOCTHU MPHU MOCTOSHHO ACHCTBYIOMINX BO3MYILICHHUSX.

JluneiiHple W KBa3WJIMHEHHBbIE ypAaBHEHUS B YACTHBIX MPOU3BOAHBIX IEPBOTO
MOpsJKA.

CBsi3b C BEKTOPHBIM TIOJIEM. XapakTepucTuku. Teopema 00 o0O0IIeM pelieHUH
YpaBHEHHUS B YACTHBIX MPOU3BOIHBIX MIEPBOTO MOPSIIKA.

Bapuanus u ee cBoiictBa. OCHOBHas JieMMa BapUallMOHHOTO UcuuciaeHus. OCHOBHAs
TeopeMa BapHallMOHHOTO WCYHUCIICHUSI.

BapuarnmonHnas 3ajaua ¢ HENMOABMKHBIMU I'paHUIIaMU. Y paBHEHHE Dilniepa.

Meton Bapuanuii B 3aJavax C MOABMXXHBIMHU TpaHumamu. I[Ipocteiimas 3amaua c
MIO/IBMKHBIMH TPaHUIIAMHU.

VYcnoBus TpaHCBEPCAIBHOCTH.

[Tpumepsr 3anay:

2yy +1.

Pewmnts ypasuerue (xy' —y)° = y'2 —

[TocTpouTh MaTeMaTUYECKYI0 MOJAENb B BHJE NUDPEpeHIINaNbHOTO YpaBHEHHS IS
CIEAYIOLE T€OMETPUUYECKON 3a/1a4H:

Haiitu kpuBble, oOnajnaromye CIEAYIOIIMM CBOWCTBOM: OTPE30K OCH abcuucc,
OTCEKAaeMBbIl KacaTelIbHOM M HOPMAJIBIO, NMPOBEAEHHBIMU W3 MPOU3BOJBHOM TOYKH
IIPSIMOM, paBeH 2a.

Haiitn pemienus ypaBHeHUs, yOBJIETBOPSOIINE YKa3aHHBIM KPAEBbIM YCIOBHIM

x2y"+5xy' +3y =0; y'(1)=3, y(x)= O(xfz) mpH. X —> +.
Jns xpaeBoii 3aaun noctpouTh pyHkuuio ['puna
x2y"+2xy' -2y = f(x); y(0) orpanmueno, y(1)=0.
MaTpHUyHBIM METOJIOM PEIINUTH CUCTEMY YPaBHEHUN

3 -2

4 -1)

HOHL3Y$ICB OIMPECACIICHUCM yCTOfI‘lHBOCTPI 1o .HHHYHOBy, BBIsSICHUTD, yCTOI\/'I‘-II/IBO JIn

X=AXx, A=

pelenne ypaBHeHus X =t — X ¢ HauatbHbBIM ycnoueM X(0)=1.

I/ICCJ’IC}IOB&TB, IIpA KaKUX 3HAYCHUAX IIapaMCTpoOB a H b acumnroTHuecku
YCTOI>'I‘{PIBO HYJICBOC PCUHICHUC CUCTCMbI



X=ax+y+x2,
y=X+ay+Yy>.

8. Pemmts ypaBHEHHE (y+ 222)%—2X22% =x2;X=2,y= X2

Haiitu skcTpemanu GyHKIIMOHAJIOB:

9. J[y(x)]= i (v2 + 2l y(0)=0, y@)=1.
10. J[y(x), z(x)] = nfz (y'2 +2'% - 2yz)dx; y(0)=0, y(%} =1, z(0)=0, z(gj =1

0

B 3-om u 4-oM cemecTpax mpeaycMOTpeHa IPOMEKyTouHas artectanus B (hopme 3a4éra.
[lponycku  3aHATHI,  HEBBINOJHEHHbIE  JOMAlIHME  3aJaHus 1[0  JUCLHUIUIMHE
«Auddepennmansapie ypaBHEHUS», HEHANMCAHHBIC WJIM HEYIOBICTBOPUTEIHHO HAIHMCAHHBIC
KOHTPOJIbHBIE PA0OTHI 1O MPAKTUYECKUM 3aHSATHUAM BIIEKYT 3a COOON HENoJydeHHe JOoIycKa K
3a4€Ty.

PesynpTaThl  9K3aMeHa  ONpEAEISIOTCS  OLIGHKAMH  «OTJIMYHO»,  «XOpOILOY,
«yIOBJIETBOPUTEIILHOY, «HEYIOBIECTBOPUTEILHOY.

OneHkH Ipu MPOBEICHUU 3K3aMeHa (OPMHUPYIOTCS B COOTBETCTBUU C HU)KEIPUBEICHHOM
TabJInLEH.

HEYJIOBJIETBOPUTEIIBHO | YJIOBJIETBOPUTEILHO XOpOILIO OTJINYHO

He otBerun ©uu Ha | OtBetun Ha omuH u3 | OtBetmnn Ha  oOa | OtBetmn Ha  o0a
OJIMH u3 JIBYX | IBYX BOIIPOCOB | BOIpoca u HE | Bompoca U
BONPOCOB OuIieTa U HEe | OWieTa M pelIMi | MOJHOCThIO  PEIMJI | MOJHOCThIO  PEelIrI
peimi 3ajaqy. 3ajgauy. 3ajauy. 3a1aqy.

OTBeTun Ha OJIUH U3

JIBYX BOIIPOCOB

Owieta M HE peluiI

3azaqy.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) OlleHOYHbIE MaTepUaybl TEKYIIEro KOHTPOJIS M TMPOMEKYTOYHOW aTTECTAIUH 10
UCIIAILINHE.
0) ITnan mpakTHYECKUX 3aHATHI 110 TUCIUTLTHHE.

12. Mlepeyens y4yeOHOIi TUTEpaTYyphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:

— Onecroneil JI.O. uddepennnanbaple ypaBHEHUS MW BapHAIlMOHHOE HWCYHUCIICHHE:
VYueOHuk 11 GU3NUEecKux U GU3NKo-MaTeMaTHueckux (akynbTeToB. — M.: Dnutopuan YPCC.
2000. - 320 c.

— Onecronei JI.O. Bapuanuonnoe ucuucnenue. — M.: JIKHU. 2008. — 208 c.

—IlerpoBckuit W.I'. Jlekuuu 1o TeopuH OOBIKHOBEHHBIX JAU(QepeHInanbHbIX
ypaBHeHui. — M.: @usmatiut. 2009. — 204 c.

—IlerpoBckuit WM.I'. Jlekiuu 00 ypaBHEHHSAX C YaCTHBIMM MpPOU3BOAHBIMU. — M.:
®usmaraut. 2009. — 401 c.
—IlerpoBckuit WM.I'. Jlekuuu 00 ypaBHEHHSAX C YaCTHBIMM HPOU3BOAHBIMU. — M.:

duszmariaur. 2009. — 401 c.




— CrenanoB B.B. Kypc nuddepenumanbupix ypaBHenuii. YueOunuk. — M.: JIKU. 2016. —
512 c.

— Pomanxo B.K. Kypc nuddepennmanbupix ypaBHeHUH 1 BAPHALIMOHHOTO UCYUCIICHUS. —
M.: BUHOM. JlaGoparopus 3nanumii. 2013. — 349 c.

— @OuwmnmnoB A.®. CoOopHuk 3amad mno auddepeHIuaIbHBIM ypaBHEHUSAM. Y4eOHOe
mocodue. — Usn-so: Jlenmaun. 2015. — 240 c.

— Kamke 3. CnpaBouHUK 1O OOBIKHOBEHHBIM AH(pdepeHnnanbHbIM ypaBHEHHSIM. —M.:
Hayka. 1976. - 576 c.

— Kpacunos M.JI. Bapuanuonnoe ucuucinenune / M.JI. KpacuoB [u ap.]. — M.: Hayka.
1973. - 190 c.

— Hexensckas JLLA. [uddepennuanbiple ypaBHEHUSI MEPBOTO U BBICHIMX HOPSIKOB:
yue0. mocooue. — Tomck: M3nmarenscTBo ToMCKOro rocymapcTBeHHOro yHuBepcuteta. 2022, —
154 c.

0) IOTIOJIHUTEIbHAS JTUTEPATYpA:

— Kpacnos M.JI. O6bikHOBeHHBIE MU depeHInabHbIe YpaBHEHU. 3a1aul U IIPUMEPHI €
noapooHeiMu perenusimu / MLJL. Kpacnos [u ap.]. — U3a-Bo: URSS. 2020. — 256 c.

— BacunseBa A.b., uddepennmanbaple 1 UHTErpAIbHBIE YpAaBHEHHS, BapHUAIlIOHHOE
ucuncieHue B mpuMepax u 3agadax / A.b. Bacunbesa [u ap.]. — M.: ®usmaraut. 2005. — 432 c.

— I'tontep H.M. Kypc Bapuanmonnoro ucuncienusi. Yue6Hoe nmocobue. —13a-Bo: Jlanb.
2022. -320 c.

B) pecypcbl cetu MHTepHeT:

— DnexTpoHHas 6ubnuoreka (peno3utopuit) TI'Y [DnexkTpoHHbIH pecypc] / DnekTpoHHas
oubmuoreka  (penosutopuii)  TI'V: [caiir]. —  [Tomck, 2015]. -  URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000525272

— DnextponHas oubnroreka (perno3utopuit) TI'Y [DnekTpoHHBIH pecypc] / DiieKTpoHHAS
oubmuoreka (pemosuropuit) TIY: [caiir]. — [Tomck, MJO TI'V, 2015]. — URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000516071

— DnekTpoHHbIi pecypc new.math.msu.su/diffur/main_du_ast.pdf

— Dnektponnsiii pecypc http://mipt.ru/education/chair/mathematics/upload/2eb/diffur-
arphdejbaa6.pdf

13. Mlepeyens UHPOPMAIMOHHBIX TEXHOJIOTUI

a) JTUIIEH3MOHHOE M CBOOOTHO pacmpoCcTpaHsIeMoe MPOrpaMMHOE O0ecTieueHue:

— MS Office Word, MS Office Excel, MS Office PowerPoint

— myONIuYHO JocTymHble oOnaunbie TexHonoruu (Google Docs, SInaexkc auck u T.11.).
0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN Karajor Hay4noi 6ubnuorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas Ooubnmoreka (pemo3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

14. MaTepuaibHO-TeXHHYECKOe odecreyeHme

Aynuropun AJi NpOBEAEHUS 3aHATHI JIEKIIMOHHOTO TUIIA.

Aynutopun JUisi TPOBEACHUS 3aHATHUH CEMHHAPCKOTO THUIA, WHIUBUAYAIbHBIX M
TPYNIOBBIX KOHCYJIbTAUH, TEKYIIET0 KOHTPOJIS U MPOMEXKYTOYHON aTTECTALIUU.

[Tomerienust it caMOCTOSITENNFHONW paboThI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTNIOM K ceTH VIHTepHeT, B 3JIEKTPOHHYI0 HMH(OPMAalMOHHO-00pa30BaTeNIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

Aynutopun Uil TPOBEACHUSI 3aHATUN JIEKIMOHHOIO U CEMUHApCKOro THIIA
WHIVBUAYAJIBHBIX M TPYIIOBBIX KOHCYJIbTAllMil, TEKYLIETO KOHTPOJIS M IPOMEXKYTOUHOU
aTTeCTalliu B CMEIIaHHOM QopmaTte (CAKTPY»).


http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000525272
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000516071
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index

15. Undopmanus o paspadoTunkax

Hexennckas Jlronqmmna AnekceeBHa, a-p (u3.-maT. HayK, IOIEHT, podeccop Kadenpsl
npukiaaHor maremaruku HA TI'Y.



