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1. leab ¥ nIaHUPYeMble Pe3yJabTAaThl 0CBOEHHUS THCHHMIIIMHBI

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-1 — CriocobeH NpUMEHSTHh €CTECTBEHHOHAYYHBIE M OOLICHMH)XCHEPHBIC 3HAHMS,
METO/Ibl MATEMATHYECKOr0 aHAJIN3a U MOJICTIMPOBAHUS, TEOPETUYECKOIO U IKCIIEPUMEHTAIBHOTO
WCCJICIOBAHMSI B MPO(ECCUOHAIBHON IeATeIHhHOCTH.

PesynpraramMu OCBOEHUSI AMCHUIUIMHBI SBISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIHM:

HOIIK-1.3 O6namaer HEOOXOIMMBIMU 3HAHUSAMU JUIsI MCCIIEIOBaHUS MH(GOPMAIIMOHHBIX
CHUCTEM U UX KOMIIOHEHT.

HOIIK-1.2 Hcnonp3yeT ¢yHIaMEHTAIbHBIC 3HAHMS, IOJy4YE€HHbIE B  00JacTH
MaTEeMAaTHYECKUX ¥ (M) ECTECTBEHHBIX HAYK B PO(ECCHOHATBLHOU e TEILHOCTH.

HNOIIK-1.1 TIIpumensier <¢dyHAaMEHTaNbHBIE 3HAHUS, TOJyYECHHBIE B  00JacCTH
MaTEeMaTUYeCKHUX U (WJIM) eCTECTBEHHBIX HAYK.

2. 3aga4uy ocBOCHHS JUCHHUILIHHDI

— OcBouTh ammapar TeOpur OOBIKHOBEHHBIX AU (EpEeHIUATBHBIX ypaBHEHUH, CUCTEM
OOBIKHOBEHHBIX U (depeHIaTbHbIX YPABHEHUH, YPABHEHUI B YaCTHBIX IIPOM3BOIHBIX, TEOPUU
YCTOMYUBOCTH ¥ BAPHALIMOHHOTO UCYHUCIICHUSI.

— Hayuutbcst  mpuMeHATh  MOHATUHHBIA ~ ammaparT  TEOPUM  OOBIKHOBEHHBIX
Qg QepeHnaIbHbIX YpaBHEHHH, CHCTEM OOBIKHOBEHHBIX IH(QepeHIHaNbHbIX YpaBHEHHIA,
YPaBHEHMI B YACTHBIX MPOU3BOJHBIX, TEOPUU YCTOWYMBOCTH U BAPMALIMOHHOTO UCUUCICHUS JUIs
(opMHpOBaHUST HABBHIKOB MOCTPOCHHS MaTeMaTHUECKUX Mojeneil B Bujae auddepeHnnanbHbIx
ypaBHEHMH M cucTeM IU(epeHIMaIbHbIX YPABHEHUN MpPU pEIIeHUs MPAKTHYECKUX 3ajaad
po(hecCuOHATILHON e TENbHOCTH.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpamMMbl
JlucumMmiuHa OTHOCUTCS K 00s3aTebHOM dYacTh 00pa3oBaTeIbHOM MPOTrpaMMBbI.
JucuunimHa BXOAUT B MOAYJIb «MaTtemaTuka.

4. Cemectp(bl) ocBOeHMA M (hpopMa(bl) NPOMEKYTOYHOI aTTeCTALMHU N0 JMCIUIIIHHE

Tpernii cemectp, 3a4er

5. Bxoanble TpeGoBaHus VI OCBOCHUS AU CUMIIIMHBI

JUis  yCHEemIHOrO0 OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3yiabTaTbl OOydeHHUs 110
CIEIYIOINM JUCHMIUINHAM: «MaTeMaTHuecKuil aHanu3», «Anredpa U reOMeTpHs».

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCHHUILIAHBI

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIeT 2 3.€., 72 9aca, U3 KOTOPBIX:
-JeKIun: 24 4.
-IpaKTUYECKNE 3aHATHSA: 16 4.
B TOM YHCJIE MTpaKTUUecKasi noaAroroska: 0 4.
O6beM caMOoCTOATENbHOMN pabOThI CTY/IEHTA ONpeeNieH YIeOHbIM IJIaHOM.

8. Conep:xkaHue TMCHUILIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tema 1. OObikHOBEHHBIE AU PEpeHLInaTbHbIE YPaBHEHHUS TIEPBOTO MOPSAIAKA



JlatoTcsi OCHOBHBIE MOHATHUSA TeOpHH AU depeHnnanbabx ypaBHeHui (1Y), M30kinHbL
ITone wanpasnenuit. Teopema cyliecTBOBaHUA M E€IWHCTBEHHOCTH PEIICHUS YpPaBHEHUS

=== f(x.y)

. YpaBHeEHNA nNepBoro nopsgka, paspeLlléHHble OTHOCUTESTbHO NPOU3BOAHOMN.
YpaBHeHVss C pasfgenéHHbIMU 1 pasgensaowmMmuca nepemeHHsiMu. 3agada Kowww.
OpHopoaHble ypaBHEHMS U NPUBOAALLMECH K HUM. JIMHElHble ypaBHEHUS NepBOro
nopsiaka U MeToabl UX UHTErpupoBaHus. YpaBHeHne bepHynnu. YpaBHeHne PukkkaTu.
YpaBHeHVe B MomnHbiX AuddepeHumanax. MHTerpypyrowmm MHoxuTenb. Teopema o
andpdepeHympyemocTn pelueHnsa. Ocobble ToUkM — y3en, ceano, gokyc, ueHTp. Ocobble

peLleHus.
Y, He pa3pemiéHHbIE OTHOCHUTEIBHO NpOM3BOAHOW. Teopema CyleCTBOBaHUS U

') —
€AMHCTBEHHOCTH PpEUICHUsI YPABHEHMUS Fle.y,y )*0. OcoOble pemeHus. MeToa BBEICHMS
napamerpa. YpasHeHue Jlarpanxka. Ypasaenue Kiepo.

Tema 2. Tuddhepennmanbubie ypaBHEHUS MOPAIKA BbIIIE TIEPBOTO

n) _ o ' (_u—l))
Teopema CyLIECTBOBAHUS M €MHCTBEHHOCTH PELIEHHS YPABHEHUS » =/ (»’C,)’a Yo ¥ .

[Tpocreiimue ciaydyan noHwkeHus nopsjaka. Jlunelnsle quddepeHnmanbable ypaBHeHus 7~ ro
nopsiaka. CBoicTBa JMHEHHOro uddepeHaIbHoro omneparopa. Teopembl O peleHHsx
JUHENHOTO OJHOPOAHOro YypaBHeHHs. DyHnaMeHTanpHas cucrema pewmeHuil. dopmyna
Octporpaackoro-Jlmysuins.  JluHeliHple  ONHOPOAHBIE  ypaBHEHUS C  IOCTOSIHHBIMU
koo dunmentamu. Pa3nuunble cirydam KOpHEH XapaKTepUCTHYECKOTO YpaBHEHUS. Y PaBHEHUS

Olinepa. JIuHeliHble HEOAHOpPOAHBIE YypaBHEHMs 7~ ro mnopszaka. Teopembl O peHIeHHX
JIMHENHOT 0 HEOTHOPOHOTO YpaBHEHHsI. MeTO HHTETPUPOBAHMS IMHEHHBIX HEOAHOPOIHBIX /Y.
[Tepuognueckue pemenuss Y. Merox manoro napamerpa. YpaBHeHue Omnepa. KpaseBbie
3anaun. Oyukuud ['punHa u e€ cBOMCTBA.

Tema 3. CucreMmsl quddepeHnaIbHbIX YpaBHEHNH C MOCTOSIHHBIMU KO3 uiineHTamMu

OcHoBHble NMOHATUS. IHTErpupoBaHUE CUCTEMBI MYTEM CBEJIEHUS K OJJHOMY YPaBHEHHIO
6osee BbIcOKOro nopsiika. Haxoxxaenue naterpupyemsix komOuHanmid. CoiicTBa oneparopa L.
Teopembl 0 pemnieHusx JuHeWHOW cuctembl Y. Meton Bapuanuu mnocTossHHbIX. CHCTEMbI
auHenHbIX 1Y ¢ mocTostHHBIMM K03 duunenTamMmu. MeToas! uHTerpupoBaHus cucteM J1Y: metox
Oiinepa, metoa lanambepa, METO UCKITIOUEHUS], MATPUYHBIH METO/.

Tema 4. Teopus ycroiunBocTH

OnpepeneHve ycTon4vMBocTM No J1sNyHOBY U acMMMTOTMYECKON YCTOMYMBOCTW.
[MpocTenwne TUNbl TOYEK NOKoA—y3en, ceano, pokyc, ueHTp. Teopema JlanyHoBa 06
yCTOMYMBOCTWN, Teopema JlanyHoBa 06 acMMNTOTUYECKOW YCTOMYMBOCTU, Teopema
UetaeBa 0 HeyctonumsocTU. lccnegoBaHMe Ha YCTOMYMBOCTbL MO MNepBOMY
npnbnwxenunto. lMpegenbHble UMKblL. YCTOMYMBOCTb MPU MOCTOSHHO AENCTBYHOLLMNX

BO3MyLLeHNAX. Teopema MankuHa.

Tema 5. YpaBHEHHsI B 4aCTHBIX MPOU3BOJIHBIX IIEPBOIO MOPSAKA



OcHoBHble ompexaenenus. Teopema KoaneBckoil. JIuHelHble OAHOPOAHBIE U
KBa3WJIMHEWHbIE YpPaBHEHMsI B YACTHBIX NPOU3BOJIHBIX IepBOro nopsaka. Teopema o0 oOuiem

peLICHNH KBAa3WIMHEHHOrO ypaBHEHHs OT (QyHKIuM " mnepeMeHHBIX. MHTerpupoBaHue
YPAaBHEHUH B YAaCTHBIX IIPOU3BOHBIX IIEPBOTO MOPSAJKA C 3aJaHHBIMUA HAYAJIbHBIMHU YCIOBUSMH.

Tema 6. Bapuanmonnoe ucuucieHue

MeToqn Bapuauui B 3agjavax C HenoABWKHbIMU rpaHuuamu. Bapuauua mn eé
ceorictBa. Onpegenenns 1-9. TloHaTne dyHKkuMoHana. [lpocTtenwasa 3agava
BapuvauMOHHONO WCYUCNEHUS C HenoaBWXHbIMW rpaHuuamu. OcHOBHasa nemma
BapuauMoHHOro ucuymcneHus. YpaBHeHne OJunepa. PyHKUMOHanNbI, 3aBUCALME OT
HECKONbKUX PYHKUMA. DYHKUMOHAanbI, 3aBuUcCALMEe OT NPOU3BOAHbLIX Ooree BbICOKOro
nopsagka. ®yHKUMOHanbl, 3aBuUcAWME OT (PYHKUMA HECKOSNbKMX  He3aBUCUMbIX
nepemMeHHblx. [lpocTenwasa 3agada BapUaUMOHHOIO MWCHUCHEHUS C  NOABWXHbLIMA

rpaHMuamn. Ycnosusa TpaHCBEPCAJIbHOCTW.

9. Tekymmii KOHTPOJb MO IUCHUILIHHE

Texkymuii KOHTPOJb MO AUCIUIUIMHE MPOBOJUTCS IMYTEM KOHTPOJS IMOCEHIaeMOCTH,
KOHTPOJISI BBIMIOJIHEHUS! JOMAIIHUX 33JaHHid, MPOBEIACHHS KOHTPOJBHBIX paboT U (UKcAuu
Pe3yJIbTaTOB JIBa pa3a B CEMECTP, IPOBEACHUS KOJUIOKBUYMOB I10 JIEKIIMOHHOMY MaTepuaiy.

10. lops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHOM aTTecTaluu

3aueT B TPEThEM CEeMeCTpe MPOBOJUTCS B CMEMaHHOW (opme: B MUCBMEHHOU (opme
MaTepuai M3Jaraercs Mo OuieTraM, 3aTeM BO3MOXKHO OOCYXKJIEHHE HAMHMCAaHHOTO MarepHaia B
ycTHOU opme OfuH SK3aMEHAITMOHHBIN OMIIET BKITIOYAET JBAa TEOPETHUECKUX Bompoca. Jpyrou
HK3aMEHAIIMOHHBIA OUIIET BKJIIOYAET 3aady B BUAE mpuMmepa AudQepeHnanbHoro ypaBHeHHS,
cucteMbl TudPepeHInaIbHBIX YPaBHEHUN, YPABHEHHS B YACTHBIX MPOU3BOIHBIX, (DYHKIIMOHATA
u T.14. [IponomkurensHOCTh 3auera 1 yac 15 MuH.

OTBeThl Ha 00a TEOPETUUECKUX BOMPOCA B TIEPBOM IK3aMEHAIIMOHHOM OWJIETE JAIOTCS B
pa3BepHyTOl ¢dopMe U JAEMOHCTPUPYIOT IMONYYCHHbIE 3HAHUS, YMEHUS U HAaBBIKU COTJIACHO
HOIIK-1.2., UOIIK-1.3., UOIIK-1.4.

3aaHue BTOPOTO 3K3aMEHAI[MOHHOTO Omiera oopmiieHO B BHAE 3aJayH, CBA3aHHOU C
noctpoenuem Y, mpumepa Y, cucremsr Y, dyHkuuonana, kpaeBo 3anayu, 3aaadu,
CBsI3aHHOM ¢ mocTpoeHueM ¢yHkiuu ['puna. Pemenue noctaBieHHOM B OUleTe 3a1a4u U KpaTKas
WHTEPIPETAIHs TOJYUYCHHBIX pPEe3yJbTaTOB JACMOHCTPUPYIOT TOJYUYEHHBIE 3HAHUSA, YMEHUS U
HaBbeIku cornmacHo MOIIK-1.2., UOIIK-1.3., MUOIIK-1.4., MOIIK-3.1., MOIIK-3.2., UOIIK-3.3.,
HOIIK-3.4.

[IpuMepHBIil TepeyeHb TEOPETUYECKUX BOITPOCOB:

diyzf(xsy)

TeopeMa CYIECTBOBAHNS U €IMHCTBEHHOCTH PELICHHS YPaBHEHUs dX .
2. YpaBHeHWUs, HE pa3pelICéHHbIC OTHOCUTEIHHO MMPOU3BOIHOM. TeopeMa cymecTBOBaHUS

=

" —
U pelleHus ypaBHeHus © (x.3.3)=0
3. JluddepeHnuanbHbie ypaBHEHUS MOPSIIKA BbIIIE IepBOro. Teopema CyIecTBOBAHUS 1
€/IMHCTBEHHOCTH  pemleHus 1 au(depeHnuanbHoro  ypaBHEHHS — BHjA

y) = _f(x,y,y'a---»y(n_l]).
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10.

11.

12.
13.

14.

TeopeMsl 0 pelIeHusAX JIMHEWHOIO YPaBHEHUS N-TO NOPsAIKa.
Pemenue kpaeBoii 3agaun MmeroaoM pyHkiuu ['puHa.
Cuctembl  JIUHEHWHBIX  AU((EpPEHUUAIBHBIX  YpPaBHEHHMH €  IOCTOSHHBIMHU

KO3 PHUIHEHTAMH.

Teopus ycroitunBoctu. OcHOBHbIE OHTHSL. [IpocTelinme TUIb Touek nokos. Bropoit
meroa A. M. JlsmyHoBa.

Y CTONUMBOCTD TP MOCTOSIHHO JICHCTBYIOIIMX BO3MYIIEHUAX. Teopema MankuHa 00
YCTOMYMBOCTH IIPH ITOCTOSIHHO JEHCTBYIOIINX BO3MYILICHUAX.

JInHelHble U KBa3WIMHEWHBIC YPABHEHUS B YACTHBIX IIPOU3BOIHBIX IIEPBOIO NOPSIKA.
CBs3b € BEKTOPHBIM TOJEM. XapakTepuUCTHKH. Teopema 00 oOmiem pemieHHH

YPaBHEHUS B YaCTHBIX [TPOU3BOIHBIX IIEPBOIO MOPSIKA.
Bapuanus u ee cBoiictBa. OCHOBHas JieMMa BapUallMOHHOTO UcuuciaeHus. OCHOBHas
TeopeMa BapHallMOHHOT'O NCUUCIIEHUS.

BapuanuonHas 3a1a4a ¢ HENOJABUKHBIMU I'PaHULIAMU. Y paBHEHUE Diliiepa.

Merton Bapuanuii B 3ajadax ¢ NOABMKHBIMU rpaHuuamu. Ilpocreiimas 3agaua c
MOJIBUKHBIMH I'PAHHUIIAMHU.

VYcnoBus TpaHCBEPCAIBHOCTH.

[Tpumeps! 3anay:

=

, 2y
(' = y) =y’2—%+1-

Pemuts ypaBHeHHe
[TocTpouTh MaTeMaTHYECKyI0 MOJeNb B BuAe AuddepeHnnanbHoro ypaBHEHUS IS
CIIEYIOIEH TEOMETPUUYECKOH 3a1auu:

Haiitu xpuBbie, o0ianarmme CICTYIOIIMM CBOMCTBOM: OTPE30K OCH aOCIuCC,
OTCEKaeMbIil KacaTelIbHOM M HOPMAaJIblO, MPOBEAEHHBIMU W3 MPOU3BOJBHON TOYKH
MpsIMOM, paBeH 2a.

Haiitu pemenust ypaBHeHUs, YOBIETBOPSIOIINE YKa3aHHBIM KPAEBbIM YCIOBUIM

Xy 50 +3y=0; y'(1)=3, y(x)= O(x_z) mpu X —> +20.
Jns xpaeBoit 3anaun noctpouTh pyHkuuio ['puna
1y 420 =2y =[x} ¥(0) orpammgeno, Y(1)=0.
Matpu4HbIM METOZOM PELIUTh CUCTEMY YPaBHEHHUU

3 -2
M= Ax, e -1

HOHLSYHCB OIIPEACIICHUCM YCTOIZQHBOCTH 1o .HHHYHOBy, BBISICHUTD, YCTOﬁQHBO JIn

pellIeHne ypaBHEHUs ¥=1-x ¢ HavanbHBIM yCJIOBUEM x(0)=1.

I/ICCJ'IC,Z[OBaTB, IMPU KAKUX 3HAYCHUAX TapaMETPOB a n b ACUMIITOTHYCCKHU YCTOﬁQHBO

HYJIEBOE PELIEHHE CHCTEMBI
2
H=ax+y+x~°,

F=x+ay+y’.

(y+222)%—2x22g:x2; s

Pemmts ypaBHEHHE Ox y X=z,y=x".



Haiitu sxcTpemanu GyHKIIMOHAIIOB:

T = [ + 2 s (

9. 0 »0)=0, y(1)=1.
/2

= [ ex-mahis o ofS)1 ) 45 )-

10. 0

[IpenycMmoTpeHa npomexyrtouHas arrectauus. [Iponycku 3aHATHI, HEBBINOJHEHHBIE
JIOMAITHUE 3aJaHus 1o Jucuuiuinee «JuddepeHnnanbHbie ypaBHCHUS», HCHAIMMCAHHBIC WIIN
HeyZ[OBJIeTBOpI/ITe.HBHO HaIIlMUCAHHBIC KOHTpOJIBHBIe pa6OTBI 110 HpaKTI/I‘-ICCKI/IM 3aHATUAM BJIGKYT
3a 000 HeMoIy4YeHHE JA0IyCKa K 3a4ETy.

Pe3ynbrathl 3auera onpeensoTCs OIEHKAMU «3aUTEHOY, «HE 3a4TCHOY.

OrneHKH TMPU TPOBEJACHUM 3adeTa (OPMHUPYIOTCS B COOTBETCTBHUH C HUIKCHPHUBEICHHOU
TaOIUIIEH.

HE 3a4TEHO 3aYTEHO 3a4TEHO 3a4TEHO
He ortBetun Hu Ha | OtBetun Ha oguH u3 | OtBetun Ha  o60a | OTBeTMnn Ha  00a
OJINH u3 JIBYX | IBYX BOITPOCOB | BOIpOCa u HE | BoIlpoca u
BONIPOCOB OuJieTa M He | Oujera W PelIWI | MOJIHOCThIO — PEIIWI | MOJIHOCTBIO — PEII
peimi 3ajaqy. 3ajgady. 3ajauy. 3a1aqy.

OTBeTHI HA OJIUH W3
JIBYX BOITPOCOB OmIIeTa
Y HE PEIII 3a/1a4Yy.

11. YueOHO-MeTOoAu4YeCcCKOEe o0ecnmeyeHme

a) DJEeKTPOHHBIN y4eOHBIN Kypc [0 IUCIUILIMHE B 3JIEKTPOHHOM yHUBepcuteTe «Moodle»

0) OleHOYHBIE MaTepHalibl TEKYHIETO KOHTPOJISI M TMPOMEXKYTOYHOM aTTECTAllUM I10
JUCLHUTIIINHE.

B) [l;1an mpakTHUecKux 3aHATUHN MO JUCLUILIUHE.

12. Ilepeuyens y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

—Onecronbl JI.O. JuddepeHnuanpHble ypaBHEHUsT M BapHAllMOHHOE HCYHCIICHUE!
Vuebnuk st pusznyeckux U GuU3NKO-MaTeMaTHIecKux ¢GakynbTeToB. — M.: Dautopuan YPCC.
2000. - 320 c.

— Onwcroneil J1.D. Bapuanuonnoe ucuncnenue. — M.: JIKH. 2008. — 208 c.

— ITerpoBckuit N.I'. Jlexuuu 1o Teopun 0OBIKHOBEHHBIX AU (HEepeHINAIBHBIX YPAaBHEHUH.
— M.: ®uzmariurt. 2009. — 204 c.

— IlerpoBckuit W.I'. Jleknuu o0 ypaBHEHMSX C YacTHBIMHU TNPOM3BOJHBIMH. — M.:
®usmariar. 2009. — 401 c.
— IlerpoBckuit W.I'. Jleknuu o0 ypaBHEHMSX C YacTHBIMHU NPOM3BOJHBIMH. — M.:

®usmarint. 2009. — 401 c.

— CrenanoB B.B. Kypc nuddepenumansupix ypaBHenuid. YueOnuk. — M.: JIKU. 2016. —
512 c.

— Pomanxo B.K. Kypc nuddepenumanbupix ypaBHeHUH U BapHallMOHHOTO UCYUCIICHUS. —
M.: BUHOM. Jlaboparopust 3Hanuii. 2013. — 349 c.

— @umunnos A.®. COopHuk 3amauy no auddepeHIualbHBIM ypaBHEHUsAM. YdeOHOe
rmocodue. — Usn-so: Jlenaun. 2015. — 240 c.




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

— Kpacunos M.JI. Bapuanmonnoe ucuucnenne / M.JI. Kpacuos [u ap.]. — M.: Hayka. 1973.
- 190 c.

— Hexensckas JI.A. luddepenunanbhupie ypaBHEHHS IEPBOTO U BHICIINX MOPSIKOB: y4eO.
nocobue. — Tomck: MznarenscTtBo ToMckoro rocyaapcrBenHoro yausepeurera. 2022, — 154 c.

0) JIOTIOHUTENNbHAS JINTEpaTypa:

— KpacnoB M.JI. OGsikHOBeHHBIE U PEepeHIINATbHBIC YPaBHEHUS. 3aa4l U IIPUMEPHI C
noapoousivu pemenusimMu / MLJIL. Kpacuos [u np.]. — M3n-Bo: URSS. 2020. — 256 c.

— BacunseBa A.b., Jluddepennuanbable ¥ MHTETPATbHBIC YPaBHEHHUsI, BapHAIIMOHHOE
ucuucieHue B mpuMepax u 3agadax / A.b. Bacunbesa [u ap.]. — M.: ®usmatinut. 2005. — 432 c.

—I'toatep H.M. Kypc BapuanmonHoro ucuuciienus. Y4ueoOHoe mocooue. —M3a-Bo: JlaHb.
2022. - 320 c.

B) pecypchl cetu HTepHeT:

— DnekTpoHHas 6ubnmmoteka (penosutopuit) TI'Y [DnexkTpoHHBIH pecypc] / DneKTpoHHAs
oubmuoreka  (pemozutopmii)  TIV: [caiiT]. —  [Tomck, 2015]. -  URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000525272

— DnextpoHHas 6ubnunoteka (penosutopuil) TI'Y [DnexkTpoHHBIH pecypc] / DnekTpoHHas
oubmuoreka (pemosuropuit) TIY: [caiit]. — [Tomck, HWAO TI'Y, 2015]. - URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000516071

— DnekTpoHHBIN pecype new.math.msu.su/diffur/main_du_ast.pdf

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

13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JTUIICH3NOHHOE ¥ CBOOOTHO PaCcIIpOCTPaHsIEMOE MPOTrPaMMHOE O0eCTIcUeHuE:

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

— yOJIUYHO JoCTyIHbIe o0naynbie TexHonoruu (Google Docs, SIlnaexc AucK U T.11.).
0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DNEeKTpOHHBIN KaTajor Hayunoi O6ubamoTexku Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHast O6ubanoreka (peno3uTopuii) Ty —

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

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

AyauTopuu Uil IPOBEIEHUS 3aHATUHN JIEKIMOHHOTO THIIA.

AyauTtopun I TPOBEACHUS 3aHATUM CEMHHApPCKOrO THIMA, WHIWBUAYAJIBHBIX U
TPYNIOBBIX KOHCYJIBTALAN, TEKYILETO KOHTPOJISA U IIPOMEKYTOYHOU aTTECTALINH.

[Tomernenust A caMOCTOSTENILHONW PaOOThI, OCHAIIIEHHBIE KOMIIBIOTEPHON TEXHUKOU U
JIOCTYTNIOM K ceTH VHTepHEeT, B 3IIEKTPOHHYI HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

Aymutopun  JJiE  TPOBENEHUS] 3aHATHUH  JEKIMOHHOTO M CEMHUHApPCKOro TUMa
VHJIUBUIYAIbHBIX W TPYNIOBBIX KOHCYJIbTAlU, TEKYIIEr0 KOHTPOJSI W MPOMEKYTOUYHOU
aTTecTallid B CMEIIaHHOM Qopmate («AKTPY»).

15. Undopmauus o paspadoTunkax

Hexenbckast Jlrommuna AnekceeBHa, A-p ¢u3.-MaT. HayK, JOIEHT, mpodeccop Kadeaps
npukiaaHor maremaruku HU TI'Y.
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