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1. I_[e.m, U NINIAHUPYEMBIC PE3YJbTAThI 0CBOCHUSA TUCHUIIINHBI

[enbro 0OCBOEHUS AUCHHUIUINHBI SBISIETCS POPMUPOBAHUE CIECAYIOIUX KOMITETEHIIUH:

OIIK-1. CnocobGeH npuMeHATh (QyHAaMEHTaIbHbIC 3HAHUS, MOJYYEHHBIE B OOJIACTH
MaTeMaTUYeCKUX M (WJIM) €CTECTBEHHBIX HAyK, M HCIIOJIb30BaTh UX B MpodeccroHalbHOMI
JESTEIIBHOCTH.

OIIK-3. CiocobeH NpUMEHSITh M MOIU(DHUIIMPOBATH MAaTEMATHYECKHUE MOJETH IS
peleHus 3a1a4d B 00J1acTH MPpo(heCcCHOHATFHON AESTEIIbHOCTH.

Pesynpraramu OCBOEHUS AMCIUIUIMHBI SBISIOTCS CIEAYIOIIME WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIH:

HOIIK-1.1. JlemoHCTpUpYeT HaBBIKM PAOOTHI ¢ Y4EOHOW JUTEPATYpPOH MO OCHOBHBIM
€CTECTBEHHOHAYUYHBbIM U MAaTEMATUYECKUM AUCLUIIIINHAM.

NOIIK-1.2. JleMOHCTpUpYET HABBIKA BBITIOJHEHUS CTAHIAPTHBIX JACHCTBUH, pEIICHUS
TUIOBBIX 33124 C YYETOM OCHOBHBIX MOHSATHI M OOLIMX 3aKOHOMEpHOCTEH, (HOpMyTUpyeMbIX B
pamkax 0a30BbIX MATEMATHYECKUX U €CTECTBEHHOHAYUHBIX AUCIMUILINH.

NOIIK-1.3. J/IleMOHCTpUpYEeT HaBBIKM WCIIOJIB30BAaHMUSI OCHOBHBIX TIOHSTHHA, (aKTOB,
KOHIENINI, MPUHIMIIOB MaTeMaTUKHU, WH(OPMATUKU U €CTECTBEHHBIX HAyK ISl pELICHUS
IPAKTUYECKUX 3ajay, CBA3AHHBIX C IPUKIIAJHON MAaTEMATUKON U UHPOPMATHKOM.

NOIIK-1.4. [leMoHCTpUpYeT TMOHMMAaHHE ¥ HABBIKM TNPUMEHEHHS Ha MPaKTUKE
MaTeMaTUYECKUX MOJENICH U KOMIBIOTEPHBIX TEXHOJIOTMH NIl pElIeHUs NMPAaKTUYECKUX 3ajad,
BO3HHUKAIOIIUX B MPOPECCUOHANBHON 1eATeIbHOCTH

NOIIK-3.1. J/IleMOHCTpUpPYET HABBIKA MPUMEHEHHS COBPEMEHHOTO MaTeMaTHYEeCKOTO
amnmnapaTta s IOCTPOEHUs aJEeKBATHBIX MaTeMaTHYECKUX MOJENEel pealbHbIX IPOLIECCOB,
00BEKTOB M CHCTEM B CBOCH MPEAMETHOMN 00J1acTH.

NOIIK-3.2. [leMoHCTpUpYyeT yMeHUe coOuparb U 00pabaThiBaTh CTATUCTUYECKHE,
AKCIIEPUMEHTAJIbHbIE, TEOPETHUUECKWE W T.I. JaHHbIE JUIsl IIOCTPOEHUS MaTeMaTHYeCKHUX
MO/IeJIEN, PACUETOB U KOHKPETHBIX MPAKTUYECKUX BBIBOJIOB.

NOIIK-3.3. JIeMOHCTpUPYET CIOCOOHOCTh KPUTHIECKH TIEPEOCMBICITHBATh HAKOTUICHHBIH
OMBIT, MOAU(PUIMPOBATHL TMPU HEOOXOAMMOCTH BHJA U XapakTep pa3pabdaThiBaeMoit
MaTeMaTUYECKOU MOJIEIH.

NOIIK-3.4. [leMoHCTpUpYeT TMOHMMAaHHWE U YMEHHE TPUMEHATH Ha MpaKTUKE
MaTeMaTUYeCKUe MOJIEIM M KOMIIBIOTEPHBIE TEXHOJIOTMM Ul PEIIEHUs pa3jMyYHbIX 3a]a4 B
o0acT npohecCHOHAIbHON AeSTeIbHOCTH.

2. 33}18‘11/1 OCBOCHUA THUCHHUIIIMHBI

— OcBouTh anmapar TeOpuu OOBIKHOBEHHBIX AU(p(EepEeHIUATbHBIX YpaBHEHUH, CHUCTEM
OOBIKHOBEHHBIX U (HepeHIINATBFHBIX YPaBHEHUH, YPAaBHEHUI B YAaCTHBIX MTPOU3BOIHBIX, TEOPUU
YCTOMYMBOCTH M BAPHALIMOHHOTO UCUHUCIICHHUS.

—Hayuutbcst ~ mpUMEHSTh ~ NOHATUHMHBIM  anmapar  TEOpUHM  OOBIKHOBEHHBIX
T depeHMaIbHbIX YpaBHEHHH, CHCTEM OOBIKHOBEHHBIX IU(QepeHIHanbHbIX YpaBHEHHI,
YpaBHEHHIA B YACTHBIX MIPOU3BOIHBIX, TEOPUN YCTOWYMBOCTH M BAPHALIMOHHOTO UCYHCICHUS TS
(bopMHpOBaHUsI HABBIKOB MOCTPOCHHMsI MaTeMaTHUeCKuX Mojeneil B Buae auddepeHnnanbHbIX
YpaBHEHHI ¥ cHCTeM IuQQepeHIHaTbHbIX YpaBHEHUH TpU pEHICHUS MPAKTHYECKUX 3a/1ad
npodecCHOHATBLHOMN 1eATeTbHOCTH.

3. MecTo IUCHMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctumumHa oTHOCUTCS K bioky 1 «/lucuurinael (MOIYyIH)».
JlucuumiauHa OTHOCUTCS K 00s3aTeNbHOM dYacTh 00pa3oBaTeIbHOW MPOTrpaMMBbIL.
JucuurimHa BXOIUT B MOAYIIb «MaremaTukay.



4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON ATTECTALMH 110 AUCHHUIINHE

Tpetuii cemectp, 3a4eT.
Tperuii cemecTp, 3K3aMeEH.
YeTBepThlii ceMeCTp, 3a4eT.
UYeTBepThlil cEMeECTp, IK3aMEH.

5. BxoaHble TpeOoBaHMSsI AJIsl OCBOEHUS TUCUUTIITHHBI

JUIs  yCHemHoro OCBOSHHUS JUCHUIUIMHBI TpeOYyIOTCS pe3yNbTaThl O0y4YeHHS TIO
CIIEYIOIIUM TUCHUIUIMHAM: «MartemaTtuueckuil aHanusy, «Jluneitnas anrebpa u aHanUTUYECKas
reoMeTpusy, «KOMIUIEKCHBIN aHAIU3.

6. SI3bIk peaau3anuu

Pycckuii.

7. O0beM TUCHHILINHDI

OO6m1ast Tpy10€MKOCTh TUCHMIUIUHBI cocTaBigeT 10 3.e., 360 yacoB, U3 KOTOPHIX:
-JIeKIUu: 64 4.

-IpaKTUYECKUE 3aHATUs: 64 u.

O06beM caMOCTOSTENbHON pabOThI CTYIEHTA ONpeeNieH YI4eOHBIM IIIaHOM.

8. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tema 1. OObikHOBeHHBIE MU hepeHIInaIbHBIC YPAaBHEHHUS TIEPBOTO MOPSAKA

JlatoTcsi OCHOBHBIE MOHATHUS TEOpHM AU depeHnnanbHbX ypaBHeHui (V). M30kinHbL
Ilone wnanpasienuii. Teopema CyliecTBOBaHUS M E€IMHCTBEHHOCTH pELICHUS YpPAaBHEHUS
d N .
d—y: f(x,y). VpaBHeHHS TIepBOro TOPSAAKA, pPa3PEIIEHHbIE OTHOCHUTENHHO HPOM3BOIHOM.
X
YpaBHEHMS ¢ pa3feNEHHBIMUA U PA3AEIAIOMMMUCS NTepeMeHHbIMU. 3anada Komm. OnHopoaHsie
ypaBHEHUs U NpuUBOAsIIMecs K HUM. JIMHeilHble ypaBHEHUS MEpPBOTrO MOPSAJKAa U METOMbI MX
UHTErpUpOBaHusd. YpaBHeHue bepHymi. VYpaBHeHue Pukkkatu. YpaBHEHHE B IIOJIHBIX
nuddepennmanax. Materpupyromuii MHOXUTENb. Teopema o nuddepeHIIupyeMOCTH PEIICHHS.
Oco0ble ToukH — y3ed, ceio, Gokyc, neHTp. Ocodble pemeHus.

Y, He pa3pemi€éHHbIE OTHOCHTEIBHO NPOM3BOJHOW. Teopema CylmIEeCTBOBaHUSA U

€OUHCTBEHHOCTH pPELICHUS YpaBHCHUSA F(x, Y, y'): 0. OcoObie pemieHus. MeTon BBeACHUS
napaMerpa. YpasHenue Jlarpanka. Ypasuenue Knepo.

Tema 2. luddepennmanbHble ypaBHEHUS MOPSIJIKA BBILIE IEPBOTO

Teopema cylmecTBOBaHHS U €AMHCTBEHHOCTH PEIICHUSI YPABHEHUS y(”) = f(x, A y(”’l)).

[Tpocreiimue cnyuan moHMWXeHUs nopsaka. Jlunelinele auddepeHnranbHble YpaBHEHUS N —To
nopsaka. CoiicTBa nuHeHHOro aud@depeHInansHOoro omneparopa. TeopeMbl O pelIeHUIX
JUHEWHOTO OJHOPOAHOrO YypaBHEeHMs. {DyHIaMeHTallbHas cucTeMa pemeHuil. Popmyna
Octporpanckoro-JInyBwis.  JIuHeHbIE  OJHOPOJIHBIE  yPaBHEHHUS C  MOCTOSHHBIMH
koddunmenTamu. Pa3nuyHple cliydan KOpHEW XapaKTepUCTHUECKOTO ypaBHEHHS. YpaBHEHUS
Oiinepa. JIuHeliHble HEOJHOPOJHBIE YpaBHEHUsS N—Tr0 Mopsaka. TeopeMbl O pelIeHUsIX
JUHEWHOTO HEOJHOPOAHOrO YpaBHEHHs. METOJ MHTETPUPOBAHMS JIMHEHHBIX HEOJAHOPOIHBIX
Y. Illepuognveckue pemenus Y. Meton manoro mapamerpa. YpaBHenue Ditnepa. KpaBeBoie
3agaun. OyHkuus ['puHa u €€ cBoiicTBA.

Tema 3. Cuctemsl 1udpepeHnnanbHbIX YpaBHEHUN ¢ TOCTOSIHHBIMU KOA(PPUIIUEHTAMU



OcHoBHble noHATHs. UHTErprpOBaHUE CUCTEMBI MYTEM CBEJICHUSI K OJJHOMY YPaBHEHHIO
Oosee BbICOKOTO mopsaka. Haxoxxnenne uHTerpupyembix komounanuid. CoiictBa oneparopa L.
TeopeMbl 0 peuieHusix JuHeHOUW cuctembl Y. Meroa Bapuanuu NOCTOSHHBIX. CHCTEMBI
muHerHbIX Y ¢ mocrosHHbIMH KO3 duimenTamMmu. Metoasl MHTErpupoBaHus cucrteMm JIVY:
Meroa Dinepa, meron anambepa, METOI UCKITFOUCHUS, MATPUYHBIA METOI.

Tema 4. Teopust ycTOMUMBOCTH

Onpenenenre ycTOMYMBOCTH 1o JISMyHOBY W aCMMITOTHYECKOM YCTOMYMBOCTH.
[Tpocreiimme TUIBI TOYEK MOKOS—y3el, cemino, ¢okyc, ueHTp. Teopema JlsmyHoBa 00
YCTOMYMBOCTH, Teopema JIsmyHoBa 00 acMMNTOTHYECKOH ycToWuuBOCTH, Teopema UeraeBa o
HeycTounBOCTH. MccnenoBanue Ha YCTOWYHBOCTH IO MEpPBOMY NpuOmmKkeHuto. [lpenenbHbie
LUKJIBL. Y CTOWYUBOCTD IIPU MIOCTOSIHHO JIEUCTBYIOIIMX BO3MyleHuAX. Teopema MankuHa.

Tema 5. YpaBHEHHsI B 4aCTHBIX IIPOU3BOIHBIX IIEPBOIO MOPSAKA

OcHoBHble ompenenenus. Teopema KoaneBckoil. JIuHeliHble OAHOpPOAHBIE U
KBa3WJIMHEWHbIE YPAaBHEHHUS B YACTHBIX IPOU3BOJHBIX MEPBOro mopsiaka. Teopema o0 oOiiem
peuIeHUN KBA3WJIMHEHWHOTO YypaBHEHHMs OT (QYHKUMM N TMEepeMeHHbIX. VHTerpupoBaHue
YpaBHEHUI B YACTHBIX ITPOU3BOAHBIX IIEPBOrO MOPAJKA C 3aJAHHBIMA HAYAJIbHBIMHU YCIOBUSIMU.

Tema 6. BapuarnimonHoe ucurciieHre

Meroa Bapuanmii B 3aJa4ax C HENOABMKHBIMHU IpaHullaMu. Bapuanus u €€ cBOMCTBa.
Onpenenenus 1-9. [lonsatue gpynkuuonana. Ilpocreiias 3agaya BapualluOHHOTO UCYUCIICHUS C
HENOJBWKHBIMU TpaHuniaMu. OCHOBHas JieMMa BapUallMOHHOI'O MCUYUCIECHUSA. YpaBHEHUE
Olinepa. OyHKIMOHANBI, 3aBUCSIIUE OT HECKOJIbKUX (YHKIMHA. DyHKIMOHAIBI, 3aBUCALINE OT
NPOM3BOJHBIX 00Jiee BHICOKOTO MOpsiaka. OYHKIIMOHAIBI, 3aBUCAIINE OT (PYHKIMI HECKOIBKHX
HE3aBHCHUMBIX IlepeMeHHbIX. [Ipocreiimas 3anaya BapualmOHHOIO UCUYHUCICHUS C ITOABUKHBIMU
TPaHULAMU. Y CIIOBHS TPAHCBEPCATIBLHOCTH.

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texkymuil KOHTPOJb IO AMCIHUIUIMHE NPOBOAUTCS IIYTEM KOHTPOJS IOCEHIAEMOCTH,
KOHTPOJISL BBITIONIHEHHST JOMAIIHUX 3aJaHHi, MPOBEACHUS KOHTPOJBHBIX paboT U (hUKcaluu
PEe3yJIbTAaTOB [[Ba Pa3a B CEMECT, MPOBEICHHUS KOJUTOKBUYMOB 110 JIEKITHOHHOMY MaTepHaIy.

OrleHOYHbIE MaTepUalibl TEKYIIEro KOHTPOJS pasMmerieHsl Ha caiite TI'Y B paszgene
«Hupopmarust 06 o6pazoBaTenpHOM porpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. INops10k NpoBeeHUsI U KPUTEPUH OLIeHUBAHUS NMPOMEKYTOYHOM aTTecTAlUH

DK3aMeH B TpeTheM U UYETBEPTOM CEMecTpax NPOBOAUTCS B CMENIAHHOM (opme: B
NUCbMEHHOW (QopMe Marepuan wu3zjaraercs Mo OwieraMm, 3aTeéM BO3MOXHO O0OCYyXKAeHue
HaIlMCaHHOT'O MaTepuana B yCTHOM (opme OJuH SK3aMEHAlMOHHBIA OWJIET BKIIIOYAeT JBa
TEOpPEeTUYECKUX Borpoca. Jlpyroi 3K3aMeHAllMOHHBIN OMJIET BKIIIOYAET 3ajjady B BHUJE MpUMeEpa
muddepeHIMaTbHOTO ypaBHEHUs, cUCTeMbl U depeHInalbHbIX YpaBHEHHUH, YpaBHEHHS B
YaCTHBIX MPOM3BOHBIX, pyHKIMOHANA U T.A. [IponomxurensHOCTh SK3aMeHa 1 yac 15 MuH.

OTtBeThl Ha 006a TEOPETHYECKUX BOMpPOCa B MEPBOM IK3aMEHALIMOHHOM OWJIETEe JAlOTCS B
pa3BepHyTOH (opMe U JEMOHCTPUPYIOT MOJIYYEHHBIE 3HAHUS, YMEHHS W HaBBIKU COTJIACHO
NOIIK-1.2., NOIIK-1.3., UOIIK-1.4.

3amaHue BTOPOTO PK3aMEHAIlMOHHOTO OuiieTa oopMIIEHO B BUE 33/a4M, CBSI3aHHOH C
noctpoenuem Y, mpumepa Y, cucremsr Y, ¢dynkmmonama, kpaeBoW 3amayu, 3aaadd,
CBsi3aHHOU ¢ mocTpoeHueMm ¢yHkuuu ['puHa. Pemenue mocraBineHHoil B Owiere 3afauu U
KpaTKass HMHTEpPHpETalusi IMOJTYYEHHBIX pPE3yJbTaTOB JAEMOHCTPUPYIOT TOJy4YeHHbIE 3HAHUS,



ymeHust U HaBblku cornacHo WOIIK-1.2., HOIIK-1.3., UOIIK-1.4., NOIIK-3.1., HOIIK-
3.2., UOIIK-3.3., UOIIK-3.4.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:

o ok

10.

11.

12.
13.

14.

d
TeopeMa cyleCcTBOBaHUS U €JUHCTBEHHOCTHU PEILICHUS YPAaBHEHUS d—y =f (X, y).
X

VpaBHeHus, HE  pa3pelIEHHbIE  OTHOCHUTEIIBHO  NpOW3BOJHOM.  Teopema
CYILIECTBOBAHUS U PELICHNS YPaBHEHHS F(x, Y, y') =0.

Juddepenunanbable ypaBHEHUs MOPSAIKA BhIIIE MepBoro. Teopema CylIeCTBOBAHUS
U CIUHCTBEHHOCTH pemeHus Juid Au(QepeHnnanbHoro  ypaBHEHHs — BHIA

y® = f(x, A y(”*l)).

TeopeMsl 0 pereHusX JIMHEUHOIO YPAaBHEHUS N-TO NOPsJIKa.

Pemenwne kpaeBoii 3agaun metogoM GyHKiuu ['prna.

CucremMbl  JTUHEHHBIX  AUPPEPCHIUATHHBIX  YpaBHEHHUH C  TOCTOSHHBIMU

KO3 PHUIHEHTAMH.

Teopus ycroiunBoctu. OcHOBHbIE mNOHATUSA. [Ipocreiilive TUIIBI TOYEK IOKOS.
Bropoii meton A. M. JIsanyHoBa.

Y CcTOWYUBOCTD MPU MOCTOSHHO ACHCTBYIONINX BO3MYyIeHUsX. Teopema Mankuna 06
YCTOWUYMBOCTH MIPU NOCTOSHHO JAEHCTBYIOUIUX BO3MYILECHUSIX.

JluHelHble M KBa3WJIMHEIHBbIE YpPAaBHEHUS B YaCTHBIX IPOMU3BOJHBIX IE€PBOTO
MopsiAKa.

CBsi3b C BEKTOPHBIM TOJeM. XapakTepUCTUKH. Teopema 00 oOIIeM peneHuu
YpaBHEHHUSI B YACTHBIX IIPOU3BOJIHBIX IEPBOIO MOPSAIKA.

Bapuanus u ee cBoiictBa. OCHOBHasl JJeMMa BapHallMOHHOTO ucuuciaeHus. OCHOBHas
TeopeMa BapHallMOHHOTO UCYUCIICHUS.

BapuannonHnast 3aa4a ¢ HETIOABMKHBIMH TPaHUIIAMU. Y paBHEHUE Ditiepa.

Meton Bapuanuii B 3ajadax C INOABM)KHBIMHU TrpaHuunamu. IIpocreiimas 3amada c
MOABUKHBIMH I'PaHULIAMHU.

VYcnoBus TpaHCBEPCAIBHOCTH.

[Ipumeps! 3anau:

2 !
W
X
[TocTpouTh MaTeMaTUYECKYI0 MOJENb B BHJE NUPPEPEHIINANTBHOIO YpaBHEHUS IS
CIENYIOLIEH TEOMETPUYECKON 3a1aUu:

Pewmnts ypasuerue (xy' —y)° = y'? —

Haiitu xpuBble, o0ianarpmme CICTYIOINIMM CBOMCTBOM: OTPE30K OCH aOCITHuCC,
OTCEKaeMbIil KacaTeJIbHON M HOPMaJlbl0, NMPOBEAEHHBIMU M3 MPOU3BOJIBHOM TOYKH
MpsIMOM, paBeH 2a.

Haiitu pemienus ypaBHeHUs!, yOBIETBOPSAIONINE YKa3aHHBIM KPAEBbIM YCIOBUSIM

x2y"+5xy' +3y =0; y'(1)=3, y(x)= O(x‘z) pu X —> 40,
st kpaeBoii 3aaun moctpouTth pyHkuuio ['puna
x2y"+2xy' -2y = f(x);, y(0) orpammuero, y(1)=0.

MatpuuHBIM METOIOM PEIIUTh CUCTEMY YPaBHEHUI



3 -2
4 -1/

6. Ilomp3ysich onpeneneHneM YCTOHYUBOCTH 1O JIAIMyHOBY, BBISICHUTB, YCTOHYNBO JTU

X=Ax, A=

pelieHue ypaBHeHHsI X =1 — X C HadaJbHBIM YCIOBUEM X(O) =1.

7. I/ICCJ'IGI[OBaTB, IIpH KaKuX 3HAYCHHUAX MIapaMCTpoB a H b acummToTHUeckHu
YCTOﬁqHBO HYJICBOC PCUICHUEC CUCTCMBbI

X =ax+y+x?,
y = x+ay+y>.

8. Pewmmts ypaBHEHHE (y+222)%—2xzz%: X2 X =12,y =X

Haiitu skcTpemanu GyHKIIMOHAJIOB:

6. J[y(0]- {47+ v (0)=0. y0) -1,
10. J[y(x), z(x)] = nfz (y'2 +2'% - 2yz)dx; y(0)=0, y(%} =1, 2(0)=0, z(gj =1.

0

B 3-om u 4-oM cemecTpax mpeaycMOTpeHa MPOMEXYTOUYHAs aTTecTarys B (opme 3auéra.
[Ipormycku 3aHATHIA, HEBBIIOJIHEHHBIC JIOMAIIIHUE 33/1aHusl 110 auctuiuinae «/luddepenimanbable
ypaBHeHI/ISI)), HCHAIIMCAHHBIC HUJIN HGYIIOBJIGTBOpI/ITCJH)HO HaIIMCAaHHBIC KOHTpOJ'II)HI)IC pa6OTI)I 110
NPAKTHYECKUM 3aHSTHUSM BIICKYT 332 COOO HEMOJIyUeHHE JIOMYCKa K 3aU€Ty.

PesynpraThl  9K3aMeHa ~ ONPEACISIFOTCS  OICHKaMH «OTJIMYHOY, «XOPOIIIOY,
((YI[OBJIeTBOpI/ITeJII)HO», ((HGYIIOBJIGTBOPI/ITCJH)HO».

OreHkH MpH MPOBEACHUHU dK3aMeHa (JOPMUPYIOTCSI B COOTBETCTBUU C HUKETIPUBEIEHHON
TaOJIULIEN.

HEYJIOBJIETBOPUTEIHLHO | YIOBJIETBOPUTEIHHO XOpOIIIO OTJINYHO
He omBermn Hum Ha | OTBeTnsr Ha omuH w3 | OtBeTsi Ha  o0a | OtBetun Ha  o0a
OIUH u3 JIBYX | IBYX BOIIPOCOB | BOMpoOca u HE | Bompoca u
BOIIPOCOB OwJieTa M HEe | OWjleTa W PEIIiI | IOJHOCTBIO — PENII | TOJTHOCTBIO  PEIIrI
peruni 3a1auy. 3amauay. 3amauy. 3amauy.

OTBeTHJ1 Ha OJIUH U3

TIBYX BOIIPOCOB

Owiera M HE pEeLInI

3amavy.

OrneHoYHBIE MaTepHaNIbl ISl TPOBEACHUS MPOMEKYTOUHON aTTECTAllMH Pa3MEIIeHbI Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOW  MOpOrpaMme» -
https://www:.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeUeHue

a) DJEeKTPOHHBIN yueOHbIH Kypc no auctumiuze B LMS 1Do.

0) OtleHOUHBIE MaTepHaNbl TEKYIIETO KOHTPOJS W TMPOMEKYTOUYHOW aTTECTAIlH 10
JUCLIUTUIMHE.

B) [Iman ceMUHApCKUX / MPAKTUYECKUX 3aHATUH 110 TUCIHITIHHE.




12. Ilepeyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHAs JTUTepaTypa:

—Omnecronbiy JI.O. Jluddepenuuanpupie ypaBHEHHS W BapHAlMOHHOE HCYHCIICHUE!
Yyeonuk mia pusndeckux u Gpusnko-maremMarudeckux (axynpreroB. — M.: Dauropuan YPCC.
2000. - 320 c.

— Dnwcrogeir JI.O. Bapuanuonnoe ucuncnenue. — M.: JIKH. 2008. — 208 c.

—IlerpoBckuit  WM.I'. Jlekumu 1o Teopuu OOBIKHOBEHHBIX JU(QepeHIINATHHBIX
ypaBHeHui. — M.: @uzmaraut. 2009. — 204 c.

—IlerpoBckuit W.I'. Jleknum 00 ypaBHEHHMSX C YacCTHBIMHU TNPOM3BOJHBIMH. — M.:
®uzmatiur. 2009. — 401 c.
—IlerpoBckuit W.I'. Jleknum 00 ypaBHEHHMSX C YacCTHBIMHU TNPOM3BOJHBIMH. — M.:

®dusmaraut. 2009. — 401 c.

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

— Pomanxo B.K. Kypc nuddepennmanbubix ypaBHeHUH 1 BAPHALIMOHHOTO UCYHCIICHUS. —
M.: BUHOM. Jlaboparopust 3Hanwmii. 2013. — 349 c.

— Hexensckas JLLA. [Iuddepennmansaple ypaBHEHUS TEPBOTO W BBICHIMX MOPSIKOB:
yueb. mocobue. — Tomck: M3ngarenscTtBo ToMckoro rocyaapctBeHHoro yHusepcutera. 2022, —
154 c.

— Hexenbckas JI.A. JIuneiinble quddepeHnnanbHble YpaBHEHUS U CUCTEMBl JIMHEHHBIX
ypaBHeHui: yue0. mocobue. — Tomck: MW3marenbctBo ToMCKOro TroCynapCTBEHHOIO
yauBepcuteta. 2023. — 142 c.

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

— Kamke 3. CrnpaBouHUK 10 OOBIKHOBEHHBIM AH(pdepeHnrnanbHbIM ypaBHEHHSIM. —M.:
Hayxka. 1976. — 576 c.

— Kpacnos ML.JI. Bapuanuonnoe ucuuciaenue / M.JI. Kpacuos [u ap.]. — M.: Hayka.
1973. - 190 c.

0) IOTIOJIHUTEIbHAS JIUTEPATYpA:

— Kpacnos M.JI. O6bikHOBeHHBIE U depeHInalbHble YpaBHEHH. 3a/laul U PUMEpPHI ¢
noapooueiMu pemenusimMu / MLJL. Kpacuos [u np.]. — M3n-Bo: URSS. 2020. — 256 c.

— BacunseBa A.b., [luddepeHumanbable 1 UHTErpalbHbIE ypaBHEHHs, BapUallHOHHOE
ucuucieHue B npumepax u 3anadax / A.b. Bacunbsesa [u np.]. — M.: @usmatinut. 2005. — 432 c.

—TI'tontep H.M. Kypc BapuanmonHoro ucuucinenus. Yue6Hoe nocodue. —13a-o: Jlans.
2022. - 320 c.

B) pecypchbl cetu HTepHeT:

— DnexTpoHHast oubanoteka (pernoszutopuii) TT'Y [DnexkTponHslil pecypc] / DnekTpoHHas
oubmuoreka  (pemo3uTopuid) TrY: [caiT]. —  [Tomck, 2015]. - URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000525272

— DnektponHas oubnmoteka (peno3utopuii) TI'Y [DnexkTpoHHbIN pecypc]| / DnekTpoHHas
oubmuoreka (penosuropuit) TIY: [caiit]. — [Tomck, HNJAO TI'Y, 2015]. - URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000516071

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

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

13. llepeyens UHGOPMAIMOHHBIX TEXHOJIOTHIA

a) TUIIEH3MOHHOE M CBOOOTHO pacmpoCTpaHsIeMoe MPOrpaMMHOE O0ecTieueHue:
— MS Office Word, MS Office Excel, MS Office PowerPoint


http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000525272
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000516071

— my0aMyHO AOCTynHBIE oOnaunbie Texnonoruu (Google Docs, Slnnekc Auck u T.11.).

0) nH(hOPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBI:

— DIJIEKTPOHHBIN KaTajor Hayunoi OuOIMOTEKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DieKTpoHHAas OoubIMoTeKa (pemozutopuii) Ty —

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

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

Aynutopuu Juist IPOBEIECHUS 3aHATUHN JIEKIIMOHHOTO THIIA.

Aymutopun U1 TPOBEJIEHHs 3aHATUH CEeMMHApCKOrO THIA, HWHIUBUAYAIbHBIX H
IPYIIOBBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJIS U IPOMEXKYTOYHON aTTECTALINH.

ITomemieHus Ui caMOCTOSTENbHON pabOThI, OCHAILEHHbIE KOMIIBIOTEPHONH TEXHHUKOW U
JOCTYNIOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HWH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

Aynuropun Uil TpPOBEACHMSI 3aHATUN  JIEKIMOHHOIO U CEMUHApCKOro THIIA
UH/IUBUYAJIHBIX W TPYNIOBBIX KOHCYJIbTAllMi, TEKYLIEro KOHTPOJS M IMPOMEXKYTOUHOU
aTTeCTalluy B CMEUICHHOM (hopMaTe («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

Hexenbckas Jlrogmuna AnexceeBHa, JOKTOp (pu3.-MaT. Hayk, mpodeccop, 3aBeqyronIui
Kagenpoil MpukIa HONH MaTeMAaTUKU MHCTUTYTA NMPHUKJIAJAHON MaTeMaTUKU U KOMITbIOTEPHBIX HayK
HUTTY.


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

