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1. leab ¥ n1aHUPYeMble Pe3yJbTaThl 0CBOEHHUS THCHMIIIMHBI

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-1 — Criocoben mpuMeHATh (QpyHAaMEHTaJIbHbIC 3HAHUS, MOJYYCHHbIE B 00JacTu
MaTeMaTUYeCKUX M (WJIM) €CTECTBEHHBIX HayK, M HCIIOJIb30BaThb HUX B MNPOQecCHOHAIbHON
JIeATETbHOCTH.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

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

HNOIIK-1.2 Hcnonp3yeT (¢yHIaMEHTAIbHBIE 3HAaHUS, IMOJIYYEeHHbIE 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 JUCIHUILINHDI

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

— Hayuuthcst  mpuMeHATh — NOHATUHHBIA — ammapar  TeOpUM  OOBIKHOBEHHBIX
Qg QepeHnaIbHbIX YpaBHEHHH, CHCTEM OOBIKHOBEHHBIX IH(QepeHIHaNbHbIX YpaBHEHHIA,
YPaBHEHMI B YACTHBIX MPOU3BOJHBIX, TEOPUU YCTOWYMBOCTH U BAPMALIMOHHOTO UCUUCICHUS JUIs
(dopMHpOBaHUST HABBHIKOB MOCTPOCHHSI MaTeMaTHYECKUX Mojeneil B Buae auddepeHnnanbHpIx
ypaBHEHMH M cucTeM Au(QepeHIHaIbHbIX YpPaBHEHUI HpU pelleHus NPaKTUYECKUX 3ajaad
po(hecCuOHATILHON e TENbHOCTH.

3. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpamMMbl
JlucumMmiuHa OTHOCUTCS K 00s3aTebHOM dYacTh 00pa3oBaTeIbHOM MPOTrpaMMBbI.
JucuuninHa BXOIUT B MOAYIb «MaTtemaTukay.

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: «MaTeMaTH4eCcKUil aHanu3», «Anredpa U reOMeTpHs».

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCHHUILIAHBI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., 72 Yaca, U3 KOTOPhIX:
-JeKIun: 24 4.
-IpaKTUYECKNE 3aHATHSA: 16 4.
B TOM YHCJIE MTpaKTUUecKasi noaAroroska: 0 4.
O6beM caMOoCTOSTENbHOIN paboThI CTYIEHTA OIpeieeH Y4eOHbIM 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
[Tone wanpaBnenuit. Teopema CylIecTBOBaHUS M E€IWHCTBEHHOCTH PEIICHUS YpPaBHEHUS

=== f(x.y)

. YpaBHeHNsA nepBoro nopsagka, paspelléHHble OTHOCUTESTbHO NPOU3BOAHOMN.
YpaBHeHuss C pasgenéHHbiMn U pasgenaowmmMmuca nepeMeHHoiMu. 3agada Koww.
OpHopoaHble ypaBHEHUSI U MpUBOAAWIMECH K HUM. JIMHelHble ypaBHEHUS MNepBOro
nopsgka u MetTogbl UX UHTErpupoBaHus. YpaBHeHue bepHynnu. YpaBHeHne Pukkkatu.
YpaBHeHve B nornHbix anddepeHumanax. MHTerpypyrowmm MHoxuTenb. Teopema o
andpdepeHympyemoctn peweHuns. Ocobble ToukM — y3en, cenno, OOKyc, LEHTP.

Ocob6ble pelleHus.
Y, He pa3pemiéHHbIE OTHOCHUTEIIBHO NPOU3BOJHOW. Teopema CylIeCTBOBaHUS U

" —
e/IMHCTBEHHOCTH pelleHHs ypaBHeHus ' (63,30 Ocopmre pemenus. MeTon BBeIEHUS
napamerpa. YpasHeHue Jlarpanxka. Ypasaenue Kiepo.

Tema 2. Inddepenmanbabie ypaBHEHUS TOPSIIKA BBIIIE IEPBOTO

Teopema CyLIECTBOBAHMS M €IMHCTBEHHOCTH PELICHUS YPABHEHUS ) W= rle, -V"“"-V(Hil)).
[Ipocrefimme ciay4yan MOHMKEHHs Nopsiaka. Jlmaeinsle nuddepeHnnanbapie ypaBaeHus: 7~ ro
nopsiaka. CBoicTBa JMHEHHOro uddepeHraIbHoro omneparopa. Teopembl O peleHHsxX
JUHENHOTO OJHOPOAHOro YypaBHeHMs. @DyHIaMeHTalnbHas cucTemMa peuieHud. Popmyna
Octporpaackoro-Jlmysuins.  JIuHeliHple  OJNHOPOAHBIE  ypaBHEHUS C  IOCTOSIHHBIMU
koo dunmentamu. Pa3nuuHble cirydanm KOpHEH XapakTepUCTHYECKOTO YpaBHEHUS. Y paBHEHUS
Olinepa. JIuHeliHble HEOAHOpPOIHBIE YypaBHeHMs 7~ ro mnopszaka. Teopembl O peHIeHHAX
JMHEHHOI0 HEOJHOPOJAHOIO ypaBHEHHUSA. MeToJ MHTErpupoOBaHUs JIMHEHHBIX HEOJHOPOJHBIX
JVY. Ilepuognueckue pemenus Y. Merox Manoro napamerpa. YpaBHeHue Oinepa. KpaBessie
3anaun. Oyukuusa ['puna u e€ cBOMCTBA.

Tema 3. Cucremsl quddepeHnaIbHbIX YpaBHEHNH C MOCTOSIHHBIMU KO3 duiineHTaMu

OcHoBHbIe MOHATUS. VIHTErprpoBaHUE CUCTEMBI MYTEM CBEJIEHUS K OJJHOMY YpPaBHEHHIO
6osee BbIcOKOro nopsiika. Haxoxxaenue narerpupyemsix komOuHanmid. CoiicTBa oneparopa L.
Teopembl 0 pemieHusx JuHeWHOW cuctembl Y. Meton Bapuanuu mnocTossHHbIX. CHCTeMbI
auHenHbIX JIY ¢ mocTtosHHBIME KO3 duuueHTamMu. MeToabl MHTErpupoBaHus cucreM JIY:
meroa Diinepa, Meto Jlanambepa, METOA HCKITIOUYEHUS, MATPUYHBII METO/I.

Tema 4. Teopus ycToitunBocTH

OnpepeneHve ycTon4MBocTM No J1SNyHOBY U acMMMTOTMYECKON YCTOMYMBOCTW.
[MpocTenwne TUNbl TOYEK NOKoA—Yy3en, ceano, (pokyc, ueHTp. Teopema JlanyHoBa 06
yCTOMYMBOCTKN, Teopema JlanyHoBa 06 acMMnTOTUYECKOM YCTOMYMBOCTW, Teopema
UetaeBa 0 HeycTonumBocTU. WccrnegoBaHne Ha YCTOMYMBOCTb MO NEpPBOMY
npubnwxkenunto. lMpegenbHble UMKMblL. YCTOMYMBOCTb MPU MOCTOSHHO AENCTBYHOLLMNX

BO3MyLLeHNAX. Teopema MankuHa.

Tema 5. ypaBHeHI/Iﬂ B YaCTHBIX MMPOU3BOAHBIX IICPBOTO IMMOPAJAKA



OcHoBHble ompexaenenus. Teopema KoaneBckoil. JIuHelHble OAHOPOAHBIE U
KBa3WJIMHEWHbIE YpPaBHEHMsI B YACTHBIX NPOU3BOJHBIX IepBoro nopsaka. Teopema o0 oOuiem
peIIeHNH KBa3WJIMHEHHOrO ypaBHEHUS OT (QyHKOMH " TiepeMeHHBbIX. VIHTerpupoBaHme
YpaBHEHUH B YaCTHBIX ITPOU3BOJAHBIX MIEPBOr0 NOPSAKA C 3aJaHHBIMA HAYAJIbHBIMU YCIIOBUSIMH.

Tema 6. BapuarnmonHoe ucuuciieHle

MeToq Bapuauui B 3agjadvax C HenoABwKHbIMU rpaHuuamu. Bapuauua mn eé
ceorictBa. Onpegenenns 1-9. TloHaTne dyHkumMoHana. [lpocTenwan 3agada
BapuauuMoOHHOrO WCYUCNEHUA C HeNoABWXKHbIMM rpaHuyamn. OCHOBHaa nemma
BapuauuoHHOro ucuyucrieHusi. YpaBHeHue Junepa. OyHKUMoOHanbl, 3aBucswme oT
HECKONbKNUX yHKUMA. PYHKLMOHAnNbI, 3aBUCALME OT NPOU3BOAHLIX Goree BbICOKOro
nopsagka. ®yHKUMOHanbl, 3aBUcAWME OT (PYHKUMN HECKOSbKUX  He3aBUCUMbIX
nepemMeHHblx. [lpocTenwasa 3agada BapUaUMOHHOINO MWCHUCHEHUS C  NOABWXHbLIMA

rpaHuuamMu. YcrnoBusi TpaHCBEPCANbHOCTMY.

9. Tekymmii KOHTPO.JIb MO IUCHUILIHHE

TCKYH_IHﬁ KOHTPOJIb 110 AUCHUIINIMHE IIPOBOAUTCS ITYTEM KOHTPOJS ITOCCIIaEMOCTH,
KOHTPOJIA BBIIIOJIHCHUA AJOMAIIHUX 3aﬂaHHfI, MMPOBCACHUS KOHTPOJIbHBIX pa60T u (bnxcaupm
PE3yJIbTATOB JIBa pa3a B CEMCCTP, IPOBCACHUA KOJUIOKBUYMOB I10 JICKIIMOHHOMY MaTcpuaily.

10. HOpﬂI{OK MPOBECACHUSA U KPUTECPHUHA OCHUBAHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalumn

3aueT B TpPEeTbeM CEMEeCTpe MPOBOJIUTCS B CMEIIaHHON ¢GopMe: B MUCbMEHHOU (opme
MaTepuas M3jiaraercs Mo OuiieraM, 3aTeéM BO3MOXKHO OOCYXJICHHE HAIMMCAaHHOTO MaTepuaia B
ycTHOU (hopme ONIMH HK3aMEeHAIMOHHBINA OMIIET BKIIIOUAET JABa TEOPETHUECKHUX Bompoca. Jpyroi
HK3aMEHALIMOHHBIA OMUJIET BKJIIOYAET 3aJady B BUJAE NpuMepa AudQepeHnanbHoro ypaBHeHuS,
cuctembl TuddepeHInanbHbIX ypaBHEHUH, ypaBHEHUS B YACTHBIX MPOU3BOIHBIX, (DyHKIIMOHATIA
u T.1. [IponomxurensHOCTh 3aueta 1 yac 15 muH.

OTBeTHl Ha 00a TEOPETUUECKUX BOMPOCA B MEPBOM IK3aMEHALIMOHHOM OWIIETEe MAIOTCS B
pa3BepHyTOl (hopMe W JEMOHCTPUPYIOT IOJTYYEHHBIE 3HAHMS, YMEHHS W HaBBIKM COTJIACHO
HOIIK-1.2., NOIIK-1.3., UOIIK-1.4.

3ajaHre BTOPOTO SK3aMEHAIIMOHHOTO Ouiieta oopmMiIeHO B BHUE 3a/laud, CBSI3AHHOU C
noctpoenueM JIY, mpumepa Y, cucremsr Y, QyHkumoHama, KpaeBoil 3amaud, 3aJayd,
CBsSI3aHHOM ¢ mocTpoeHueM ¢GyHkuuu ['puna. Pemenue mocraBieHHOW B Ouiere 3amavyu U
KpaTkasi HMHTEpIpeTalusi MOJYYEHHBIX pe3yJbTaTOB JIEMOHCTPUPYIOT IMOJIYYEHHbIE 3HaHUS,
yMmMeHusi W HaBblku corimacHo MOIIK-1.2., HOIIK-1.3., UOIIK-1.4.,, NOIIK-3.1., HOIIK-
3.2., UOIIK-3.3., UOIIK-3.4.

[IpuMepHBIil IepeyeHb TEOPETUYECKUX BOITPOCOB:

Y _ 1)

TeopeMa CYIIECTBOBAHNS U €IMHCTBEHHOCTH PELICHHS YPaBHEHUs dX .
2. VYpaBHeHHUs, He  pa3peuI€HHble  OTHOCHTENbHO  TNpou3BogHOM.  Teopema

=

" —
CYLIECTBOBAHMSI U PEILICHUS] YPAaBHEHUS Flx,y.y')=0 .
3. uddepenunanbubie ypaBHEHHs MOPSAIKA BBIIIE MEPBOT0. Teopema CyleCTBOBAHHS
U eAMHCTBEHHOCTH pemeHus sl auddepeHnaibHOro  ypaBHEHUS  BUa

y) = f(x,y,y'»---»y(ﬁ_l)).



o ok~

10.

11.

12.
13.

14.

TeopeMsl 0 pelIeHusAX JIMHEWHOIO YPaBHEHUS N-TO NOPsAIKa.
Pemenue kpaeBoii 3agaun MmeroaoM pynkiuu ['puHa.
Cuctembl  JUHEWHBIX  AU(p(EpeHUUAIBHBIX  YpPaBHEHHMH €  IOCTOSHHBIMHU

KO3 PHUIHEHTAMH.

Teopuss ycroitunBoctu. OcHOBHblE NOHSATHS. lIpocTeiiine TUNBI TOYEK IOKOSL.
Bropoit metog A. M. JlanyHosa.

VY CcTONUMBOCTD TP MOCTOSIHHO JEHCTBYIOIIMX BO3MYIIeHUsAX. Teopema Mankuna 06
YCTOMYMBOCTH IIPH ITOCTOSHHO JEHCTBYIOILUX BO3MYILIECHUAX.

JIuneliHblE W KBa3WJIMHEHHBIE YPAaBHEHUS B YACTHBIX IIPOU3BOJHBIX IIEPBOrO
HOpsJKA.

CBs3b € BEKTOpPHBIM IOJEM. XapakTepucTUkH. Teopema 00 oOmeM peleHUH
YPaBHEHHs B YAaCTHBIX IIPOU3BOJHBIX IEPBOIO MOPSAIKA.

Bapuanus u ee cpoiictBa. OCHOBHasI JJ€eMMa BapHallMOHHOIO ncuuciaeHuss. OCHOBHas
TeopemMa BapuallMOHHOTO HCUUCIICHUS.

Bapuannonnast 3aa4a ¢ HEMOABMKHBIMH TPAaHUIIAMU. Y paBHEHUE Ditiepa.

Meron Bapuanuii B 3aJadax € IMOJBMKHbIMU rpaHunamu. [Ipocreiimas 3agaya c
MIOJIBUKHBIMH T'PaHULIAMHU.

VYcnoBus TpaHCBEPCAIBHOCTH.

[Ipumepsl 3anay:

=

' 2 ' 2yy’
(0 =y) =y -2 +1.
Pemntes ypaBHEHHE X

[TocTpouTh MaTeMaTUYECKYI0 MOJENb B BHAE AU(PPEPEHIINATBHOTO YpaBHEHUS IS
CIEAYIOLIEH T€OMETPUUECKON 3a/1aUH:

Haiitu kpuBble, oOnajnaromye CIEAYIOIIMM CBOWCTBOM: OTPE30K OCH abcuucc,
OTCEKAaeMbIl KacaTeJIbHOM M HOPMAJIbIO, MPOBEIEHHBIMU M3 IPOU3BOJIBHOW TOYKH
IIPSIMOM, PaBEH 2a.

Haiitn pemienus ypaBHeHMs, YOBJIETBOPSIOIINE YKA3aHHBIM KPAeBbIM yCIOBUAM

2"+ 53+ 3y = 0; (1) =3, y(x) = Ofx?) pi X > 4.
Jns xpaeBoit 3anaun noctpouTh pyHkuuio ['puna
2. n '

Xy 420 =2y =[x} ¥(0) orpammaeno, Y(1)=0.
Matpu4HbIM METOZOM PELINTh CUCTEMY YPaBHEHUU

3 -2

A= .

M= Ax, 4 -1

HOJ’IL3y5ICB OIPECACIICHUCM yCTOI\/'I‘{I/IBOCTI/I 1o .HSIHYHOBY, BBISICHUTD, YCTOﬁqHBO JIn

pelleHye ypaBHeHus £ = — X ¢ HauaIbHBIM yCIOBHEM x(0)=1.
VccmenoBath, NpH KAaKHX 3HAYCHWSX mapamerpoB ¢ u D acumMmrornueckn
YCTOMUMBO HYJIEBOE PENICHUE CHCTEMBI
2
H=ax+y+x~°,

F=x+ay+y’.

(y+222)%—2x22g:x2; )

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

Haiitu sxcTpemanu ¢pyHKIINOHAIOB:



J))= [ + 372 Ja

9. 0 " 3(0)=0, y(1)=1.

0 =Tl 2 o o{T)n o o{3)-

IIpenycmorpeHa mpomexxyrouHas arrectanus. [Ipomycku 3aHATUH, HEBBIIOJIHEHHBIE
JOMAIlIHUE 3a7aHus Mo IucHuIuinHe «/{uddepennuansabie ypaBHEHN», HEHANMCAHHBIC WIN
HEYOBJIETBOPUTEIIEHO HAMCAaHHbIE KOHTPOJIbHBIE paOOTHI 110 MPAKTUUYECKUM 3aHATHUSAM BIEKYT
3a co0O¥i HEMOIy4YeHHUE OMyCKa K 3aU€Ty.

Pe3ynbpTaThl 3aueTa OnpeAessoTCs OLEHKAMHU «3aUTEHO», «HE 3aUTEHO».

OneHky NpH TPOBEICHHH 3aueTa (OPMHUPYIOTCS B COOTBETCTBUU C HUXKEIPHUBEICHHOM
TaOJIULIEN.

HE 3a4TEHO 3a4YTEHO 3a4TEHO 3a4TEHO

He orBermn Hum Ha | OtBeTur Ha omuH w3 | OtBeTmii Ha  oOa | OtBetwn Ha  o0a
OIUH u3 IBYX | ABYX BOITPOCOB | BOMIpOca i HE | BoIpoca u
BONIPOCOB OwJieTa ¥ HE | OMjeTa ©W P | MOJIHOCTBEO  PEIINII | TOJIHOCTBIO Pl
peluni 3a1auy. 3agauy. 3amauy. 3amavy.

OTBeTH1 Ha OJIUH U3

JIBYX BOITPOCOB

Owiera M HE peluil

3ajauy.

11. YueOHO-MeTOoAu4ecKoe o0ecneyeHmne

a) O1leHOYHbIE MaTepuajbl TEKYIIEr0 KOHTPOJIA M MPOMEKYTOUHOM aTTeCcTaluH TI0
JUCLHUILIINHE.
0) [lnan mpakTUYECKHUX 3aHATUHN MO TUCIUTLTAHE.

12. Ilepeuenn y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEpaTypa:

—Onecronbly JI.O. JuddepeHnuanpHble ypaBHEHUsT M BapHAllMOHHOE HCYHCIICHUE!
VYuebnuk st pusznyeckux u GuU3NKO-MaTeMaTHIeCKux ¢GakynbTeToB. — M.: Dautopuan YPCC.
2000. - 320 c.

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

—IlerpoBckuit M.I'. Jlekuuum mno Teopur OOBIKHOBEHHBIX AH(QepeHInanbHbIX
ypaBHeHui. — M.: ®uzmatiut. 2009. — 204 c.

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

®usmariat. 2009. — 401 c.

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

— Pomanxo B.K. Kypc nuddepenumanbupix ypaBHeHU 1 BapUALlMOHHOTO UCUYUCIICHUS. —
M.: BUHOM. Jlaboparopust 3Hanuii. 2013. — 349 c.

— @umnmnos A.®. COopHuk 3amad no auddepeHHnanbHBIM ypaBHEHUSAM. YdeOHoe
rmocodue. — U3n-so: Jlemaun. 2015. — 240 c.

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



— KpacnoB M.JI. Bapuanuonnoe ucuucienue / M.JI. KpacuoB [u np.]. — M.: Hayka.
1973. - 190 c.

— Hexennckas JI.A. IuddepeHnmanbubie YpaBHEHHS TEPBOTO M BBICIIUX TOPSIIKOB:
yue0. mocooue. — Tomck: M3nmarenbcTBO TOMCKOro rocynapcTBeHHOro yHuBepcurera. 2022, —
154 c.

0) IOTIOJIHUTEIbHAS JTUTEPATYpA:

— Kpacnos M.JI. O6bikHOBeHHBIE MU depeHInaTbHbIe YPaBHEHH. 3a1a4 H IPUMEPHI C
noapooHeiMu perenusimu / M.JI. KpacnHos [u ap.]. — M3a-Bo: URSS. 2020. — 256 c.

— BacunseBa A.b., uddepeHnnanbaple 1 UHTETPANbHbIC YpaBHEHHS, BapUAIlIOHHOE
HCYHMCIICHHE B IpuMepax u 3a1avyax / A.b. Bacunbea [u np.]. — M.: ®usmariaut. 2005. — 432 c.

— I'tontep H.M. Kypc Bapuanmonnoro ucuucienusi. Yue6Hoe nocobue. —13a-so: Jlanb.
2022. -320 c.

B) pecypcbl cetu HTEpHET:

— DnektpoHHas 6ubimoteka (peno3utopuii) TI'Y [DnekTpoHHBIN pecypc] / DneKkTpoHHAas
oubmuoreka  (penozutopmii)  TIV: [cafiT]. —  [Towmck, 2015]. - URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000525272

— DnekTponHas oubnmoreka (peno3utopuit) TI'Y [DnekTpoHHBIH pecypc] / DneKTpoHHAs
oubmuoreka (pemosutopuit) TIY: [caiit]. — [Tomck, HUAO TI'Y, 2015]. — URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000516071

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

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

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

a) JIMIIEH3UOHHOE U CBOOOIHO PACIIPOCTPAHAEMOE MPOrPaMMHOE 00ECIICUCHHE:

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

— myONIMYHO JocTymnHble oOnaynbie TexHonoruu (Google Docs, SInaexc auck u T.11.).
0) UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJIEKTPOHHBIN Karajor Hay4noi 6ubnmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

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

14. MaTepuaabHO-TeXHUYECKOe obecrieuyeHme

Aynutopuu AJI TPOBEICHUS 3aHATHH JIEKIIMOHHOTO TUTIA.

Aynutopun Ui TPOBENEHHUS 3aHITHH CEMHUHAPCKOTO THWIA, WHAMBUIYAIBHBIX U
TPYIIOBBIX KOHCYIIBTAIIUH, TEKYIIETO KOHTPOJIS U TIPOMEKYTOYHON aTTECTAIIHH.

[TomemieHust 111 caMOCTOSTEIHHONW pabOThI, OCHAIIICHHBIE KOMITBIOTEPHOW TEXHUKOU M
JOCTYTIOM K ceTH VHTepHeT, B JJIEKTPOHHYIO HWH()OPMAIIMOHHO-00pa30BaTEIILHYIO Cpely U K
WH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynurtopun  JUISL  TIPOBEACHHS 3aHATHH  JICKIIMOHHOTO W CEMHHApPCKOTO  THIIA
WHAVBUAYAIbHBIX M TPYIIOBBIX KOHCYIBTAllMH, TEKYIIErOo KOHTPOJS W MPOMEKYTOUHON
aTTeCTaIlMy B cMemaHnHOM dopmarte («AKTPy»).

1. Uudopmanus o pazpadoTyukax

Hexenbckast Jlronmuna AnekceeBHa, 1-p ¢u3.-MaT. HayK, JOLEHT, mpodeccop Kadenpsl
npukinaaHon maremaruku HU TI'Y.
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