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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

ITIK-3 CnocobGeH peann3oBbIBaTh 00pa30BaTeIbHBIC MPOTPAMMBI PA3JIMYHBIX YPOBHEH B COOTBETCTBHUH C
COBPEMEHHBIMH METOAMKAMH U TEXHOJOTUSIMHU, B TOM YHCJIe WH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIMH, JJIS
obecrieueHns KadyecTBa yueOHO-BOCITUTATEIHHOTO MPOIIecca

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax

OCBOCHHUS JTUCILMIIINHEL:
- ImegarorudecKui
- NPOEKTHBIN

1.3 JlucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIBLHON JesSTEIhHOCTH B
chepe: 01 Ob6pazoBanue u Hayka (B cepe Ha4aIbHOTO, OOIIETO, OCHOBHOTO OOIIET0, CPEAHETO OOIIETOo
oOpasoBanus, mpodeccuoHanpbHOro oOydeHus, mpodeccuoHanpbHOro oOpa3oBaHus, B cdepe HaydHBIX

HCCIICIOBAHMM )

1.4 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaroIIMUXCsl TOJIKHBI ObITH COPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE

KO,I[ 1 HAUMCHOBAHUC

(hyHKUMY / TPYAOBBIC komrieteHimu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC MU HEOOXOIMMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEH M
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO
JeicTBYsl (IPU HATMYUHT WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
-A/01.6 [TIK-3 Cnocoben [IpuMeHseT YUCICHHBIC METOMBI PEHICHUS ypaBHEHHH,
Oo6mrenenaroruaeckas pean30BEIBaTh CHUCTEM ypaBHEHHH, IpUOMIKEeHNS PYHKINH, YUCICHHOTO
dbysakmusa. O0ydueHne obpazoBaTebHBIC uHTerpupoBanus u  auddepeHuupoBanus  GyHKIUH,

MPOTPaMMBI Pa3THIHBIX
YPOBHEU B COOTBETCTBUH C
COBpEMEHHBIMU
METOANKAMH U
TEXHOJIOTUSAMH, B TOM YHUCIIE
MH(OPMAITIOHHO-KOMMYHHK
AIMOHHBIMH, JJIS
oOecrieueHus KayecTBa
y4eOHO-BOCITUTATEIIHHOTO
mporiecca

pemenus auddepeHIMaIbHBIX ypaBHEHHH, 3aaa4u Koy,
KpaeBbIX 3a1ad, (QyHJAaMeHTaJIbHBIE 3HAHWA B 00IacTH
YUCJICHHBIX METOIOB, NMPUMEHsAET cpeactBa OBM  ms
pemieHnss 3aAa4, MCIONB3YeT aJTrOPUTMBlI  pPEIICHHS
HEKOTOPBIX 3aja4y anreOpbsl 1 MaTeMaTHYEeCKOTO aHan3a,
OIIEHWBAeT TOTPEUIHOCTh METOJOB pEIICHHUS 3a/IadH,
paspabaTsiBaeT  IPOTPaMMBI C  HCHOJH30BaHHEM
COBPEMEHHBIX SI3BIKOB IIPOTPAMMHPOBAHUS

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3EH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

[TIK-3 CnocobeH peann3oBbIBaTh 00pa30BaTelIbHBIC MPOTPaMMbl PAa3IMYHBIX YPOBHEH B

COOTBETCTBUM C COBPEMEHHBIMH METOAMKAMU M TEXHOJOTHUSIMHU,
1H(OPMAITMOHHO-KOMMYHHUKAIIUOHHBIMU,

TS

y4eOHO-BOCITUTATEIBHOTO TIpoIiecca

B TOM YHCJIIC

obecneueHus KayecTBa

HanmenoBanmue
JIMCITUILINH,
OTIPEICIISIFOITIX
MEKIUCIUTUTMHAPHEIE
CBSA3H

Ne
n/m

®dopma 0OyueHus

3aouHas
(cemectp)

1124|567

10

—

Undopmaruka

HubopmarmonHas
0e3011aCHOCTh

3 [Mudopmanronnsie
TEXHOJIOTUH




4 |KomnsrotepHoe +
MOJZICTTPOBAHHE
(huzmueckux
TPOLIECCOB

5 |KomneroTepHbie ceTn +

6 [Ilenarornyeckas + 1+ 1+ |+
IPaKTHKa

7|IIpakTHKyM 11O + |+ |+ |+
PpelIeHnIo 3a1a4
3IeMEHTapHOU
MaTeMaTHKH

8 |[IporpamMmmupoBanue: + | +
A3BIKH, METOMIBI U
TEXHOJIOTUH

9 [Pecypchl ceTn +
WHuTepuer

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JucuunnuHa «YucneHHble METOAbD OTHOCUTCS K 4acTH, (GOpMUPYeMOW y4aCTHHKaMH 00pa3oBaTeIbHBIX
oTHomeHu#, ydeOHoro muana OIl mo HanpaBnenuto noarotoBku 44.03.05 - [lemarorndeckoe oOpa3zoBaHue
(c mBymst TpOHIISIMH TIOZATOTOBKH ).

JucuunnuHa «YucieHHble METOIbI» U3y4aeTcs B § ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 2 3.€.
3aoyHas: 2 3.€.

Bun yueGHOM paboThI (Bciigqf;:%)
OO0mas Tpy10éMKOCTb 1M CHUILTHHBI 72
KonTaktHas pabora 8
Jlexnuu (Jlexiun) 4
[Tpaktuueckue (IIpakr. pab.) 4
CamocrosrenbHas padota (CP) 60
3auer 4

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
31313
8 cemecTp




[TorpemHuocts CamocrosTenbHOE
BBIYHCIICHHN. BBITIOJTHEHHE
3aJaHuH 110
VHIBUIyaJIbHBIM
oueram,
coaepkamum 4
0,5 10,25 3amanns. Kaxnoe
3aJjaHNe
OLICHHUBAETCA B 5
0asuIoB.
(Bemmonuenue
MPAKTHYECKUX
3a/1aHHi )
[TpubnmkeHHOE 3amura
pelieHne naboparopHoi
HEJIMHCHHBIX 0,5 10,25 paboTsI
YpaBHEHHUH. (JIaGoparopHas
pabora)
Hucnennoe 3amura
pelIeHre CUCTEM naboparopHoi
JIMHEHHBIX 0,510,5 paboTsI
YpaBHEHHUH. (JIaGoparopHas
pabora)
Pewenne cucrem 3amura
HEJTMHEHHBIX nabopaTopHOi
YpaBHEHHUH. 0,510,5 paboTbl
(JIaGoparopHas
pabora)
[Tpubnmxenue cobecenoBanue/omnp
byHKUIMi: oc
anIpoKCUManus u 0,51 0.5
WHTEPIIOJISLIUS.
Hucnenunoe 3amura
muddepeHIpoBaHN naboparopHoi
eu 0,510,5 paboTsI
MHTETPUPOBAHHE. (JIaGoparopHas
paborta)
Hucnenunoe 3amura
pelieHue naboparopHoOi
OOBIKHOBEHHBIX 0,510,5 paboTsI
mddepeHnraIbHbI (JIaGoparopHas
X YPaBHEHUH. pabora)
Hucnenunoe 3amura
pelIeHne KpaeBbIX naboparopHoi
3aja4. 0,251 0,5 paboTsI
(JIaGoparopHas
pabora)
Pa3zHocTHBIE CXEMBI 3amura
JUIs ypaBHEHUH C naboparopHoOi
YaCTHBIMH 0,251 0,5 paboTsI
IIPOU3BOAHBIMU (JIaGoparopHas
pabora)

Tema 1. [lorpemHocTs Bbruncjaenuni. (ITK-3)




Jlekumus.
[TorpemHOCTh BBIUUCICHUH. YCTOMUUBOCTD U CI0KHOCTH aJlTOPUTMOB

[Tpubnmxennsie yncina. [Tonarue npubmkeHHOTo yncia. MCTOUHUKN U KilacCUpHUKAIMs MOTPEIIHOCTEH.
AOCOIOTHAsE M OTHOCHUTEJbHAS MOTPEIIHOCTH. 3HAYaIlue U BepHble UQphl yncia. CBA3b OTHOCUTEIBHOM
MOTPEIIHOCTH C KOJIMYECTBOM BepHBIX HU(p. [TorpenHocTi 3neMeHTapHbIX BBIYUCIUTEIBHBIX ONEpaLnii:
CYMMBI, Pa3HOCTH. POU3BEICHHS, YACTHOTO, cTeneHn. OOMMN MoaXo/] K OLEHKEe MOTPEIIHOCTeH (yHKIII
U BBIYMCIIUTENIBHBIX anropuT™MoB. [Ipencrasienue yncen B nmamatu OBM. IlpencraBnenne nenbix ynuces B
namstu DBM: npsmoii koa, oOpaTHbIA KO, JOMOMHHUTENbHBIN Kol IlpeacraBienue ducen ¢ riaBaomei
3anaroil: crangapr IEEE754, uucna onMHapHONW TOYHOCTH, 4YMCia JBOMHOW TOYHOCTH.YCTONYMBOCTH
anroputMma. CIIOXHOCTh aiIroputMa. ACHMITOTUYECKAs CJIOXKHOCTb alIrOpPUTMAa. ACHMITOTHYECKH
OrpaHUYEHHbIC (PYHKIUH, JOMHUHUPYIOIIHNE (GYHKLINHU, SKBUBAJICHTHbIC (DYHKIIUH.

IIpakTnyeckoe 3ansATHE.

[Torpemnocts Beruucnenuid. Ilpencrasnenne uncen B namsatu 9BM. Crannapt IEEE754 ¢ ongunapHOH,
JBOMHOM TOYHOCTBIO. ACUMIITOTUYECKAS CII0)KHOCTh aJITOPUTMOB.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
[Ipumepnsbie 3a1aHUs.
1) Ilpeocmasvme uucna ¢ namamu IBM
inta=56, intb= -56, longc=-100.
2) IIpencraBbre 310 4Hnciao F B ¢popmare IEEE754-2008 ¢ oguHapHOi, 1BOMHOW M pacHIUPeHHOI
TOYHOCTBIO, HCMOJIB3YSl CJAETYIONIYI0 MOCTIe10BATEIBLHOCTD AeHCTBHIA:
a) MepeBECTH YMCiIO F B IBOUYHYIO CHCTEMY CUHCIICHUS,
0) HopMayn30BaTh yucio F (BBIAETUTh MAHTUCCY U UCTUHHBIN TIOPSIOK),

B) BBIYHUCIHTH XapaKTEPUCTUKY (CMEIIEHHBIA TOPSIOK) I pa3HbIX (OpMAToB M NEpPEBECTH
XapaKTEPUCTUKY B IBOUYHYIO CUCTEMY CUUCIICHUS:

"1 float: 8-pa3psiaHas xapakTepucTuka = nmopsaaok +127

I double: 11-pa3psaHas xapakrepucTuka = mopsgok +1023 ,
3) 3anmucarth pe3yJbTaT B BHJE:

"] float (4 GaiiTa) :

31

3023

220

1 pa3psin (3HaK YmcIa)

8 pazpsaoB
(XapaKkTepucTHKA)

23 paspsina (MaHTHCCA)

4) Bocnogb3yiiTech OHJIANH-CEPBHCOM W MNPOU3BeAUTEe 00paTHoe NMpeodpa3oBaHWe W3 CTPOKH 01
(nBomuHOIO npencrasienus B popmare UII3) B 1podHOE JecATUYHOE YHCJIO0 U 03HAKOMbTECH ¢ BUI0M

«0CO0BIX» YHCeI.

5) IHoab3ysich 31eKTPOHHBIMH Ta0JIMIAMH, TPOTA0yIMpPoBaTh GyHKIHUIO Y=sqrt|x| Ha oTpeske [-3; 3] ¢

marom h =1, nocrpouts rpadpuk nannoi GpyHkuum.

6) MH3BectHOo, uT0 Xx=A%*sqrt(B)/(C+A), rme A=1,34+0,02; B=7,98+0,05;C=52,74+0,1. Haiitu
npeaeJbHYI0 a0COJIOTHYIO OTPEMHOCTb AX QyHKIUM X .



7) Hajitn npeaenbHY0 a0COJIOTHYI0 INOTPemIHOCTh (YHKIMH y=a-b npu 3agaHHBIX 3HAYEHHUSX
A==4%0,01; B=7+0,04.

8) HaiiTu BpeMeHHYI0 M IPOCTPAHCTBEHHYIO CJIO0KHOCTH AJTOPUTMOB

a) CKaJISIpHOTO YMHO)KEHUS BEKTOPOB,

0) TOWCK CIIOBa B CIIOBApe,

B) CJIOXKEHUS M YMHOKCHHSI MaTpHIL.

Tema 2. [IpudinxeHHoe peumieHre HeJiMHeHbIX ypaBHeHnid. (ITK-3)
Jlekumus.
Otnenenne kopHeil. ['padmueckuii MeTon oTaeneHUs: KOpHeW. MeToasl yTOYHEHHs KOpHEH: mepebopa,
TUXOTOMUH (TTOJIOBUHHOTO JeeHus ), KacaTenbHbIX (HpIoTOHA), METOS XOp/, MPOCTON UTEepalruu. AHamu3
BPEMEHHOM 1 MPOCTPAHCTBEHHOM CIIOKHOCTU METOOB.

IIpakTH4Yeckoe 3aHATHE.
Pemmnts 3aianHoe ypaBHEeHHE ¢ TOYHOCTHIO 0,5 MeTogamu:

1) MOJIOBUHHOTO JIEJICHMS,
2) KacaTeNbHbIX,
3) xop.

2. Pemuth 3amanHoe ypaBHeHue ¢ TouHOCThIO 0,001, ncmonb3ys pegakrop tadmui (Hampumep, Excel)
METO/IaMU:

1) MOTIOBUHHOTO EJICHUS,
2) KacarebHbIX,

3) xopa.

Pemenue npencraButh B Buje (aiiia, Ut KaXKI0T0 METO/Ia UCTIONIb3yHTe CBOM JIUCT.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
CocTaBuTh IpOrpaMMy JUIsSL BEIYMCIIEHUS KOpHEH ypaBHeHUs Xx=2 sin(X) ¢ Tounoctsio 0,000001
METOZ0OM
a) MOJIOBUHHOTO JeNieHus1, 0) METoIoM XOop, B) MeTogoM HeroToHA.
HccnenoBars BpEMEHHYIO CI0KHOCTD aITOPUTMOB DKCIIEPUMEHTAIIBHO U CPABHUTD HX.

Tema 3. UncsieHHoe penieHre cucTeM JUHeHbIX ypaBHeHuii. (ITK-3)

Jlekumus.
[IpsiMble METOIBI pPEIICHHUs] CUCTEMBI JIMHEWHBIX anreOpamdeckux ypaBHeHui (CJIAY): meron [aycca,
MeTon oOpatHOU Mmarpuilbl, paBuio Kpamepa. OcHOBHas ujaes M cXxeMa peajau3anuu meToaa [aycca.
Anroputmuzanusi merona ['aycca. Urepanmonnsie metonsl pemenus CJIAY: MeTon nmpocToi uTepanuu;
Meron 3eiaens. Meron fAxoOu. Cxema peanu3alud HTEPAMOHHBIX METONOB. KOHTPOIL CXOIMMOCTH.
AHaJn3 BpeMEHHOW U MPOCTPAHCTBEHHOM CIIOKHOCTH aJITOPUTMOB.

IIpakTnyeckoe 3ansATHE.
CocTtaBuTh IpOrpaMMBbl JIJIsl pEIICHUS 3aJaHHBIX CUCTEM JIMHEHHBIX ypaBHeHUH MeTogoM ["aycca, mo
npasuity Kpamepa. Hamucare nporpammel Ha si3eike Mathpar ( http://mathpar.cloud.unihub.ru/ ) ans
pemenust CJIY metonamu Sko6u u 3eiiaens. s kaxaoro Meroaa:

1. IToctpouts Marpuily P. BelscCHUTE cXOAMMOCTH METOAA.



2. Harmmucarp nporpammy aiis pernerust CJIY, ucnons3yst MaTpUUYHBIN CIOCO0.
3. Hns 3agannou CJIY u norpemnoctr €=0,001 pemmnts 3amavy.

4. BBINOJTHUTD MPOBEPKY.

3ananHus 1J151 CAMOCTOSITEILHOI padoThI.
CoCocTaBuTh pOrpaMMBbI JIJIs1 PEIICHHS 3aJJaHHBIX CUCTEM JTUHEHHBIX YPaBHEHUH METOJIOM OOpaTHOM
MAaTpHIIbl, METOAOM 3EUIETs.

CjcTaBuTh IpOrpaMMBbI 17151 PEIICHHSI 3aJaHHBIX CUCTEeM JUHEHHBIX COCTaBUTh MPOTPaMMBI JIJIsl PEIICHHS
3aJIaHHBIX CHCTEM JIMTHEWHBIX YPABHEHHH METOOM 0OpaTHOM MAaTPHIIbI, METOIOM 3eHIersl.

BCOCTaBHUTh MPOTPAMMBI JJIsI PEIICHUS 3aJaHHBIX CHCTEM JIMHEWHBIX YPaBHEHUN METOJIOM OOpaTHOU
MAaTpHIIbl, METOAOM 3EUIETs.

HEHUU METOJIOM OOpaTHOW MaTPHIIbI, METOIOM 3eH1eTIsl.

Tema 4. Pemmenue cucrem HesimHeiliHbIX ypaBHeHuid. (ITK-3)

Jlekuus.
Meron HproToHa Kak METON JIMHEApU3allud MCXOMHOW 3anayu. MeToa NpocThiX uTepanuii. BapuaHTbl
UTEpalMOHHBIX cXxeM. KaHOHMYecKast 3anuch OJTHOIIATOBBIX UTEPALMOHHBIX IIPOLIECCOB.

IIpakTnyeckoe 3ansATHE.
Pemuth npubIrmkeHHBIME METOJAMH CUCTEMY HEJTMHEWHBIX YPaBHEHUMN, UCTIONB3Ys DIIEKTPOHHBIC
TaOIHIIBI:
a) pPelIUTh CUCTEMY YpaBHEHHI ¢ momoibio Mertona HeioToHa. Pe3ynprarsl Moy4uTh € MSAThIO BEPHBIMU
3HakaMu. HauanbHble mpuOIMKeHUs! HAUTH rpaduIecK;
0) pemuTh CHCTEMY YpaBHEHUI METOIOM MPOCTHIX UTEPALIUH.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Pemuth npuOIrkeHHBIME METOJAMH CUCTEMY HEJTMHEWHBIX YPaBHEHUMN, UCTIONB3Ys DIIEKTPOHHBIC
TaOIHIIBI:
a) peluTh CUCTEMY ypaBHEHUM C momolibio metofa HeioroHa. Pe3ynbrarhl MONy4YUTh C MSTHIO
BEepHBIMU 3HaKaMu. HauanbHbIE TPUOTMKEHHUS HAUTU TpadUIeCKH;

0) pemmTh cucTeMy ypaBHEHUI METOJOM MPOCTHIX UTEPALUH.

Tema S. Ilpnéanxenue pynkumii: annpokcumanus 1 uarepnosinus. (IIK-3)

Jlexknus.
[Tonatne 00 WHTEPHONAUMM W anmpokcUMauuu. JIuHelHas W KBaJpaTUYHAs HMHTEPIOJSALIHSL.
WuTtepnonaunonnslii  MHorowieH Jlarpanmxka. WHrepnonsuuonHbli MHorouneH Herorona. Kycounas
UHTEPNONALNA. AIIPOKCUMAIHS 110 METOAY HAaUMEHBIINX KBAJApPaTOB.

IIpakTnyeckoe 3ansATHE.
. Beruucnuth 3HaueHus 3a1anHoi pyHkuuu yi = f(xi) B y3max uaTepnomsanuu xi =a + h* i, rne h = (b -
a)/10,1=0, 1, ..., 10, Ha oTpe3ke [a, b].
BapuanTel 3ananui

3amanue 2. [l BblUMCIEHHOW TaONMMYHOM (YHKIMM COCTaBUTH (HOPMYIY HHTEPHOIALHUOHHOTO
MHorouwieHa Jlarpamxka. [TocTpouts rpaduk HHTEPIOIAIUOHHOTO MHOTOUWIEHa P.



3ananue 3. [IpoBecTH MHTEPIIOTMPOBAHNE 3aJAHHON (PYHKIIUHM C TIOMOILIbI0 WHTEPHOSILIUOHHON (OPMYIIBI
Hprorona.

3ananue 4. CpaBHUTH NOITYYEHHBIE B 33JaHUSIX 2 U 3 HHTEPIOJISILIMOHHBIE MHOTOWIEHBI.

3amanue 5. [lpoBecTH KyCOYHO-TMHEHWHYIO WHTEPHOJANMI0 3amaHHOW ¢yHKiuu. [loctpouts rpaduk
nosrydeHHOW GyHKImu Q.

3amganue 6. BeranciauThk 3HaueHus 3ananHon GyHknuu y = f(X) B Touke X = a + 3/8 (b — a) ¢ momoIisto
MHorowieHa P u ¢pynakuuu Q. Halimure TOUHOCTh OMTyYeHHBIX 3HAYCHHM.

Vkazanus.
PaboTy HY>KHO BBITIOJHSATH C UCITOJIB30BAHUEM PA3TMYHBIX dJIEKTPOHHBIX CPEJICTB.

Pesynbratom MoxkeT ObITh (paiin xls wium pdf.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
C nomormpro TabmuIkl, coaeprkanieit 10 y3nos, 3agana ¢ynkius y=f(x). Tpedyercs:
a) IOCTPOUTH JJIsl HEE UHTEPIOJISIIMOHHBIM MHOrOowIeH Jlarpanixa,
0) NOCTPOUTH JIJIsl HEE MHTEPIIONISALIMOHHBIA MHOTOWIeH HploTOHA,
B) IIOCTPOUTH JUIsl HEE€ KyCOUHO-JIMHEHHYI0 UHTEPIOJIALUIO,
') HApUCOBaTh TPa(UKHU TOTYICHHBIX TTOJTUHOMOB

Tema 6. Uucnennoe nudppepenunposanue u uaterpuposanue. (IK-3)

Jlekumus.
[TpubnmKeHHOM BBHIYUCIICHUE TTPOU3BOMHON (PYHKIIMU B TOouke. [IOHATHE O YMCICHHOM HHTETPUPOBAHHH.
MeTtoa ipsIMOyTOJIBHUKOB 1 ero Moaudukanuu. Meton Tpanenuit. Meton Cumricona. TOYHOCTh METO/IOB.

IIpakTnyeckoe 3aHsATHE.
Bbruncnute onpeaeneHHbli nHTerpain npudmmkeHHo ¢ Tounoctso 0,001, ncnons3ys popmyty
NPSMOYTOJILHHUKOB, (hopMyiy Tpaneuuit u popmyny napadoin (Cumicona). PaboTy Hy>KHO BBITIOIHATS C
MCTIOJIb30BaHUEM JTF000T0 AIIEKTPOHHOTO cpeacTBa. Pe3ynprarom MoxkeT ObITh ¢aitn xIs nim pdf.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
BbruucnuTh nepByio ¥ BTOPYIO NpUOIMKEHHBIE TPOU3BOIHBIE OT QyHKINH f(X).

2. Hammucarp mporpamMmsl Jj1sl BRIUKCIEHUsT nHTerpana ot ¢yHknuu f(x) Ha orpeske [0,4; 1,3] ¢ momorsio
METOA0B NMPSIMOYTOJIbHUKOB, Tpamneuuii, CuMncona

Tema 7. UncjieHHOe penieHre 00bIKHOBEHHBIX AU (pepenunaabHbIx ypasHenuii. (ITK-3)
Jlexknus.
Mertons! perieHns: OObIKHOBEHHBIX AU (epeHIInanbHbIX YpaBHEHUH.
Meron Diinepa. Meton Pynre-Kytra 4-ro nopsinka. CpaBHEHHE METOIOB.
IIpakTH4eckoe 3aHATHE.
Hanucats nporpamMmsl 17151 pelieHusl OObIKHOBEHHBIX TU(MGEPEHINATBHBIX YPAaBHEHUH C IOMOIIBIO METOJa
Ditnepa.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThI.

Hanmcats nporpamMmebl 1711 peiieHusi 0OObIKHOBEHHBIX TU(GEpEeHIINATbHBIX YPAaBHEHHI C TIOMOIIBIO METOA
Pynre-Kyrra 4-ro nopsinka. CpaBHuTh MeTonbl Jiniepa u Pynre-Kyrra.

Tema 8. Uuciennoe pemenue kpaesbix 3aaa4. (IIK-3)
Jlekumus.

HenocpencTBeHHas pa3HOCTHAs anmpOKCUMAaIIMs UCXOAHOUM KpaeBoil 3anaun. JInnelnbii ciyvyail. CBeneHue
pellieHusT JIMHEHHOM KpaeBoW 3amaun K pemeHuto 3aaadn Komm. HenocpenacTtBeHHass pa3HOCTHas

anmpokcumanus  auddepeHnrabHOTO0  ypaBHeHMs. HenuwHeilHbId  cimyuall. MeTon  «IIPUCTPEIKI.

AnmpokcuManus. YCTOWYUBOCTh. CXOOUMOCTh YHCICHHOTO peIIeHHs 3afad i auddepeHnnaibHbIX
YpPaBHEHU.
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IIpakTH4Yeckoe 3aHATHE.
Harncare mporpaMMel 1711 YMCJIEHHOTO PEIIEHUS KPAaeBbIX 3a4ad.
L.x?y" +xy' -y =x%y(1)=1.333,y'(3) = 3.
2.y"+xy'+y=2x;y(0)=1,y(1)=0.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
Hanncare mporpaMMel 1711 YUCJIEHHOTO PEIIEHUS KPAaeBbIX 3a4ad.
I. y"+ychx=0;y(0)=0,y(2.2)=1.
2.y"+(x-1)y' +3.125y = 4x; y(0) =1, y(1) = 1.368.
3.x2y" -2y =0; y(1)-2y'(1) =0, y(2) = 4.5.

Tema 9. PazHocTHBIE cXeMbl JIs1 yPaBHEHMI ¢ YacTHBIMH npon3BoaHbiMu (ITK-3)
Jlexknus.

[IpocThie MoOnenbHBIE YpaBHEHMS: YpaBHEHHE IIEPEHOCA, YPAaBHEHHE TEIUIONPOBOJHOCTH WIH
g dy3un, BOTHOBOE ypaBHEHHE WM YpaBHEHUE MajbIX KojeOaHuii, ypaBHenue [lyaccona. 3amaua
Komm nns ypaBHeHust nepeHoca. KpaeBast 3amaua 1t ypaBHeHus nepeHoca. Kpaepas 3ajaua i

ypaBHEHHs TeryionpoBogHocTH. KpaeBas 3amadya JjIsi CHUCTEMBI TUIEPOOIMYECKUX YypaBHEHHUH.
OBOJIIOLIMOHHAS 3a/la4ya ¢ JBYMs MPOCTPAHCTBEHHBIMM IepeMeHHbIMU. DPOpMYIHpPOBKA 3a1auu ISl

YpaBHEHMs TEIUIONPOBOAHOCTH. Merton rapMmonuk. [lpumep npumenenus. Kpaepas 3amaua 1uis

ypaBHeHus Ilyaccona (3agaua upexiie). PasHocTHas cxema. YCTOMUMBOCTh Pa3HOCTHON CXEMBI JUIS
3anauu Jupuxiie. Pemenue pa3HOCTHBIX ypaBHEHUN Ui 3a1a4u Jupuxiie.

IIpakTH4eckoe 3aHATHE.

1 CocTaBuTh pa3HOCTHBIE CXEMBI JI pelIeHus 3aaa4u Koy aJisi ypaBHEHUs epeHoca,
KpaeBoii 3a1aun /Jis ypaBHEHUS IEpPEHOCa, KpaeBOM 3aauu ISl ypaBHEHHS
TEIUIONPOBOIHOCTH, KPaeBOil 3a1a4H JIsl CHCTEMbI TUIIEPOOTMUYECKUX YPABHEHU.

2 Hccnenosars Ha yCTOWYMBOCTD IOJIyYEHHBIE PA3HOCTHBIE CXEMBI.
3 PemmuTh 1OTy4YE€HHBIE Pa3HOCTHBIC 3aa4UH.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

CocTaBUTh Pa3HOCTHYIO CXeMY JIJISI Kpa€BOM 3a7jauu [iJis ypaBHeHUs. McciienoBarh yCTONYMBOCTh
pa3HOCTHOM cxeMbl Juist 3a1aun upuxiie. PemnTs nogyyeHHbIe pa3HOCTHBIE YpaBHEHUS ISl 3a/1a4H
Hupuxie.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIUXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
3amura gadoparopHoii padorsl (JlaboparopHasi padora)

Tema 2. [TpubmmkeHHOE pellicHue HETMHEHHBIX YPaBHCHUI.

CamocrosTenbHas MpopadboTKa TEOPETUIECKOTO MaTepraia, IPUMEHEHHE MaTeMaTHYeCKUX aJlTOPUTMOB,
Iepexo/l OT aHAIMTUYECKOM MOJEIM MATEMaTHYECKOM 3a7a4i K €€ aJIrOPUTMUYECKOU MOAEIIN, Peanu3anus
ITOPUTMHUYECKONW MOZEIH C IOMOIIBIO CUCTEM KOMITBIOTEPHOM ainreOpsl M AJIEKTPOHHBIX TAOJHII.

Tema 3. UncneHHOE peleHe CUCTEM JIMHENHBIX YPaBHEHUH.

CamocTosiTenbHas MpopaboTKa TEOPETUUECKOTo MaTepuaia, IPUMEHEHHEe MaTeMaTHYECKUX aJTOPUTMOB,
Mepexo OT aHATUTUYECKOM MOJIEN MaTeMaTHYeCKON 3a1auu K €€ allTOPUTMUYECKON MOJIENH, Pealn3alus
aJITOPUTMHYECKOI MOJIETU C MOMOIIBIO0 CUCTEM KOMITbIOTEPHOM anreOphl U 3JIeKTPOHHBIX TAOJIHII.

Tewma 4. Penienne cucTeM HETMHEMHBIX YpaBHEHUH.



CamocrosTenbHas MpopaboTKa TEOPETUIECKOTO MaTepHaa, IPUMEHEHHE MaTeMaTHYeCKUX aJlTOPUTMOB,
Iepexo/l OT aHAIIMTUYECKOM MOJEIM MATEMaTHYECKOM 3a7ja4i K €€ aJIrOPUTMUYECKOU MOAEIIN, Pealn3anus
ITOPUTMHUYECKONW MOZEIH C IOMOIIBIO CUCTEM KOMITBIOTEPHOM anreOpsl U AIEKTPOHHBIX TAOIHII.
KoHcynpraunu ¢ npenogaBarenem.

Tema 6. Uucnennoe nuddepeHIMpoBaHe U UHTETPUPOBAHKE.

CamocrosTenbHas MpopadboTKa TEOPETUIECKOTO MaTepHaia, IPUMEHEHHE MaTeMaTHYeCKUX aJlTOPUTMOB,
[epexo/l OT aHAIIMTUYECKOM MOJEIM MAaTEMaTHYECKOM 3a7jaui K €€ aJIrOPUTMUYECKOW MOZEIIN, Pealu3anus
ITOPUTMHUYECKONW MOIEIH C IOMOIIBIO CUCTEM KOMITBIOTEPHOM anreOpsl U AJIEKTPOHHBIX TAOIHII.
KoHcynprauuu ¢ npenogaBaTenem.

Tema 7. UucnenHoe penieHrne 0OBIKHOBEHHBIX AU(depeHITNaTIbHbIX YPAaBHEHUH.

CamocrosTenbHas MpopadboTKa TEOPETUIECKOTO MaTepHaa, IPUMEHEHHE MaTeMaTHYeCKUX aJlTOPUTMOB,
[epexo/l OT aHAIIMTUYECKOM MOJEIM MATEMaTHYECKOM 3a7a4i K €€ aJIrOPUTMUYECKOU MOAEIIN, Pealn3anus
AITOPUTMHUYECKONW MOIEIH C IOMOIIBIO CUCTEM KOMITBIOTEPHOM anreOpsl U AJIEKTPOHHBIX TAOIHII.
KoHcynpraumu ¢ npenogaBaTenem.

Tema 8. UnucneHHOE pellieHre KpaeBbIX 3a1ad.

CamocrosTenbHas MpopaboTKa TEOPETUIECKOTO MaTepHaa, IPUMEHEHHE MaTeMaTHYeCKUX aJlTOPUTMOB,
[epexo/l OT aHATIMTUYECKOM MOJEIM MAaTEMaTHYECKOM 3a7ja4u K €€ aJIrOPUTMUYECKOU MOZEIIN, Pealu3anus
AITOPUTMHUYECKONW MOIEIH C IOMOIIBIO CUCTEM KOMITBIOTEPHOM anreOpsl U AJIEKTPOHHBIX TAOHII.
KoHcynpraumu ¢ npenogaBaTenem.

Tema 9. Pa3HOCTHBIE CXEMBI [IJ11 YPAaBHEHUMN C YACTHBIMU MPOU3BOIHBIMHU

CamocrosTenbHas MpopaboTKa TEOPETUIECKOTO MaTepHala, IPUMEHEHHE MaTeMaTHYeCKUX aJlTOPUTMOB,
[epexo/l OT aHAIIMTUYECKOM MOJEIM MAaTEMaTHYECKOM 3aja4u K €€ aJIrOPUTMUYECKOU MOAEIIN, Pealu3anus
ITOPUTMHUYECKON MOIEIH C IOMOIIBIO CUCTEM KOMITBIOTEPHOM ainreOpsl U AJIEKTPOHHBIX TAOIHII.
KoHcynpraunu ¢ npenogaBarenem.

CamocTosiTe/IbHOE BBINOJHEHHE 32IaHUH N0 HHAMBUIYAJIbHBIM OMJIeTaM, codep:KalluM 4 3aJaHHs
Ka:xnoe 3aganue onennBaercs B 5 6a/10B. (BbinoiHeHHe MPAKTHYECKUX 3aJaHNI)

Tema 1. ITorpemiHOCTh BBIYMCIICHUI.
KOHTpOJIbHAs paboTa

cobeceroBaHue/0npoc

Tema 5. ITpubmmkenre QyHKIUI: anmpOKCUMAIIUS ¥ HHTSPITOJISITHS.

CTyneHT IpUBOIUT HA IOCKE peIIeHUe KaKOW-T100 U3 TPEATIOKEHHBIX 3a]a4, apryMEHTHPOBAHO
MOKa3bIBaeT A(PPEKTUBHOCTH BHIOPAHHOTO METO/A M OTBEYAET Ha BOIPOCHI PENOAaBaTeisl, Kacatouecs
npeaMeTa o0CyKICHHS

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

Tunosbie Bonpocekl 3a4era (I1K-3)
Tunosbie BONPOCHI 3a4eTa

1. [Tpubmmkennbie uncna. [lorstue npubmmkennoro yucna. [Ipeacrasnenue uncen B namsta DBM.

2. VcTouHuKY U KIaccu(UKaIus NOrpemHocTeid. AOCONOTHAS M OTHOCUTEINIbHAS TIOTPEIIHOCTH. 3HaYaIne
1 BepHbIe U (pHI yncia. CBA3b OTHOCUTEIBHOM MOTPEITHOCTH C KOJTMUECTBOM BEPHBIX LUDD.



3. IlorpemrHocTH 3JE€MEHTAPHBIX BBIYMCIUTENIBHBIX OIEpalMid: CYyMMBI, Ppa3HOCTU. IIPOU3BEIEHUS,
4acTHOro, creneHu. OOMA OAX0 K OLIEHKE MOTPeIHOCTeH (PyHKIMA U BBIYMCIUTEIbHBIX aITOPUTMOB.

4. ITpubnmxeHHOE pelIeHne HeTMHEHHBIX ypaBHeHui. OTnenenue kopHeil. ['padudeckuii MeTon oTaeaeHus
KOpHEH.

5. Meron auxoTtoMuu (IOJIOBUHHOTO JAENEHUs). AHaau3 BPEMEHHON M IPOCTPAHCTBEHHOM CIIOKHOCTH
METOo/a.

6. Meton kacarenbHbIX (HbproTOHA). AHaIM3 BpEMEHHON U MPOCTPAHCTBEHHOM CI0AKHOCTH METOAA.

7. MeTona xopa. AHaIN3 BpEMEHHOW U MPOCTPAHCTBEHHOM CIIOKHOCTU METO/A.

8. Meron npocToii ntepaunu. AHaJIn3 BpEMEHHOW U IPOCTPAHCTBEHHOM CIIOKHOCTH METOJA.

9. IlpsiMble METOABI PEIICHUS] CUCTEMbI JIMHEHHBIX anreOpanueckux ypaBHeHuid (CJIAY): meron aycca,
MeToNl 00paTHOM MaTpwuilpl, npaBuio Kpamepa. AHanu3 BpPEeMEHHOW M TPOCTPAHCTBEHHOM CIIOKHOCTH
aJTOPUTMOB.

10. OcHoBHast uzes M cxeMa peannzanuu Mmerona l'aycca. Anropurmmsanus mertona [aycca. Ananus
BPEMEHHOM U IIPOCTPAHCTBEHHOM CIIOKHOCTH aJITOPUTMOB.

11. Urepaunonnsle Mmetoasl pemenus CJIAY: meron npocroil wurepaumu; Meron 3emnpensd. Cxema
peanu3anuy UTEpaluoOHHbIX MeTonoB. KoHTposb cxoguMocTu. AHajau3 BPEMEHHOW M IMPOCTPAaHCTBEHHOMN
CJIO)KHOCTH aJIFOPUTMOB.

Tunoseie BONPOCHI IK3aMeHAa
1. [Tpubmmkennbie uncina. [lorstue npubmmkennoro yucna. [Ipeacrasnenue uncen B namsta OBM.

2. VcTouHuKY U KIaccu(UKaIus NorpemnHocTeid. AOCONOTHAS M OTHOCUTENIbHAS TOTPEIIHOCTH. 3HaYaIne
1 BepHbIe I (pbI uncia. CBA3b OTHOCUTEIBHOM MOTPEITHOCTH C KOJTMUECTBOM BEPHBIX LUDD.

3. IlorpemrHocTH 3JE€MEHTAPHBIX BBIYMCIUTENIBHBIX OIEpalMid: CYyMMBI, Ppa3HOCTH. IIPOU3BEIEHUS,
4acTHOro, creneHy. OOMA MOAX0 K OLIEHKE MOTPeHOCTeH (PYHKIMA U BBIYMCIUTEIbHBIX aITOPUTMOB.

4. ITpubnmxeHHOE pelIeHne HeTMHEHHBIX ypaBHeHu. OTnenenue kopHeil. ['padudeckuii MeTon oTaeaeHus
KOpHEH.

5. Meron auxoTtoMuu (IOJIOBUHHOTO JAENEHUs). AHajau3 BPEMEHHON M IPOCTPAHCTBEHHOM CIIOKHOCTH
METOo/a.

6. Meton kacarenbHbIX (HproTOHA). AHaIU3 BpEMEHHON U POCTPAHCTBEHHOM CI0AKHOCTH METOAA.

7. MeTona xopa. AHaIN3 BpEMEHHOW U MPOCTPAHCTBEHHOM CIIOKHOCTU METO/A.

8. Meron npocToii ntepaunu. AHajIn3 BpEMEHHOW U IPOCTPAHCTBEHHOM CIIOKHOCTH METO/A.

9. IlpsiMble METOABI PEIICHUS] CUCTEMBbI JIMHEHHBIX anreOpanueckux ypaBHeHuid (CJIAY): meron aycca,
MeToNl 00parHOM MaTpwuilpl, npaBuio Kpamepa. AHanu3 BpPEeMEHHOW M TPOCTPAHCTBEHHOW CIIOKHOCTH
aJTOPUTMOB.

10. OcHoBHast uzes M cxeMa peanmzauuu Mmeronga l'aycca. Asropurmmsanus mertona [aycca. Ananus
BPEMEHHOU U IIPOCTPAHCTBEHHOU CIIOKHOCTH aJITOPUTMOB.

11. Urepaunonnsle Mmetoasl pemenus CJIAY: meron npocroil wurepaumu; Meron 3emaensd. Cxema
peanu3any UTEpaluoOHHbIX MeTonoB. KoHTposb cxoguMocTu. AHajau3 BPEMEHHOW M IMPOCTPaHCTBEHHOM
CJIO)KHOCTH aJIFOPUTMOB.

12. Pemenue cucrtem HeNMHEHHBIX ypaBHeHU. Metox HploTOHa Kak MeTOj JIMHEApU3allud HCXOAHOMN
3a/1a4M.

13. Pemienne cucteM HEIWHEMHBIX ypaBHEHUH. MeTon mpoCThIX uTepauuii. BapuaHTbhl UTEpallMOHHBIX
cxeM. Kanonnyeckasi 3anuch OHOIIATOBBIX UTEPALIMOHHBIX MPOIECCOB.

14. TTonsiTne 00 MHTEPIOJIALIMM U alllIPpOKCUMAIK. JIMHEeHas 1 KBaJipaTUUHAass HHTEPITOJISIIHSL.

15. MaTepnonsuuonHbiil MHorowieH Jlarpanxa. MaTeprnionsunonHsii MHOrouwaeH HproToHa.

16. KycouHast UHTEpIIOJISIHUA.

17. Annpoxcumanusi 1o METOly HAUMEHBIINX KBaIpaToB.

18. [TpubnuKeHHOM BBIYUCICHUE TIPOU3BOIHON (DYHKITUU B TOUKE.

19. TloHATHE O YMCICHHOM HWHTETPUPOBAaHMHU. MeTOon MPSMOYTOJBHUKOB M €ro Moaudukanuu. Metox
Tpanenun.

20. Meton Cumrncona. TOUHOCTb METOJIOB.
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21. Metons penieHust 0OBIKHOBEHHBIX MU (HepeHInalbHbIX ypaBHeHNH. CpaBHEHHE METOJIOB.
22. Metop Ditnepa.
23. Meron Pynre-Kytra 4-ro nopska.
24. HenocpeacTBeHHAsl pa3HOCTHAS alpOKCUMAIIM UCXOAHOW KpaeBOM 3aauH.

25. Jlunennslii ciydail. CBeneHME pELIEHUS JMHEHHOW KpaeBOW 3ajaud K pemleHuto 3agadn Komw.
HenocpencTBennast pa3HOCTHas annpokcuManus JudQepeHnnaibHoro ypaBHEHHS.

26. HenuuelHbpli cioyuyall. Meron «IpUCTPENIKW». AMNIMPOKCHMaLusA. YCTOMUMBOCTh. (CXOIUMOCTH
YHCIICHHOTO peleHus 3a1a4 i AuddepeHnnanbHbIX ypaBHEHUH.

27. IlpocTble MOJENbHBIE YpPAaBHEHUS: YpaBHEHHE IIEPEHOCA, YPABHEHUE TEIUIONPOBOJHOCTH WU
muddy3un, BOIHOBOE ypaBHEHHE WM ypaBHEHHE MalbIX Kojebanuii, ypaBuenue Ilyaccona. OOmmii MeTon
peleHusl.

28. 3anmava Komm 11 ypaBHEHUS MEPEHOCA.

29. KpaeBas 3a1a4a U1 ypaBHEHUs [IEPEHOCA.

30. KpaeBas 3agaua 1111 ypaBHEHUS TEIUIONPOBOIHOCTH.

31. KpaeBas 3agaya 111 CUCTEMBI THIIEPOOTNYECKUX YPaBHEHUI.

32. DBONIOLMOHHAS 3a7ada C JBYMsI MPOCTPAHCTBEHHBIMU IepeMeHHbIMU. DopMynupoBKa 3amadu Jjis
YpaBHEHHUS TEIUIOMPOBOIHOCTH.

33. Mertoa rapmoHuk. [Ipumep npuMeHeHus.

34. KpaeBas 3amaua ans ypaBHeHus Ilyaccona (3amaua Jupuxie). PazHoctHas cxema. YCTOWYMBOCTH
Pa3HOCTHOM CXeMBI Ul 3a1a4u Jupuxie.

35. Pemienue pa3HOCTHBIX ypaBHEHUN 174 3ana4uu Jupuxie.

Tunosble 3axanus s 3a4era (IIK-3)
TunoBble 3a1aHusl AJsl IK3aMeHa

1. CocraBuTh NpOrpaMMbl B CHCTEME KOMITBIOTEPHON anreOphl JUIsl YUCICHHOTO PEIICHHS HETMHEHHOTO
YPaBHEHHS IO METO/ly KacaTelbHBIX.

2. CocraBuTh NPOrpaMMbl B CUCTEME KOMITBIOTEPHON anreOphl sl YUCICHHOTO PEIICHHs HeTMHEHHOTOo
YPaBHEHHS IO METONLY XOP/I.

3. CocraBUTbh MPOrpaMMbI B CUCTEME KOMIIBIOTEPHON aJreOphl U YUCICHHOTO AU(PepeHIMPOBAHUS
byHKIIH

4. CocraBuTh NPOrpaMMbl B CUCTEME KOMITBIOTEPHON alreOphl JUIsl YUCICHHOTO JU(PepeHIIMPOBAHUS
byHKIUH.

5. CocTaBUTb IPOrpaMMbI B CUCTEME KOMIIBIOTEPHOH anreOphl Uil YMCICHHOTO HHTETPUPOBAHHMS

(GYHKLMY 110 METOAY Tpamneuui.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypoBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TOCTYKCHHSI pe3YJIBTaTa)

[K-3 OTAMYHO TNPUMEHSET YHCICHHBIE METOIbl PELICHHS YpaBHEHUH,
CHCTEM  YpaBHEHUH, mNpHOIMKEeHUS  (QYHKUUH, YHCICHHOTO
MHTETpUpOBaHUs W JaudepeHuupoBanns (QyHKIUH, penieHus
middepeHnnanbHbIX ypaBHEHUH, 3amaun Komrm, KpaeBbIX 3ajad,
byHaaMeHTalbHBIE 3HAHMS B OOJIACTH YHCICHHBIX METOOB,
npuMeHsieT cpeactsa OBM st pemeHus 3agad, HCHOJb3YET
«3a4TCHON QJIITOPUTMBI PELICHUS] HEKOTOPBIX 3a/1a4 alreOpbl 1 MaTeMaTu4ecKoro
aHalu3a, OICHMBAET IIOTPEIIHOCTh METOAOB pELICHUs 3aJayH,
pa3pabarbiBaeT MPOTPaMMBl € HCIOJIB30BAHUEM  COBPEMEHHBIX
S3BIKOB IIPOTPAMMHUPOBAHHUSL.




IK-3 He npumensier 4uCiI€HHBIE METOABI PELICHUs yPaBHEHUH, CUCTEM
ypaBHEHUH, TPUOMKEHUS (YHKUIUIM, YUCIEHHOTO UHTETPUPOBAHUS
u muddepeHurpoBanus (yHKUUH, pemieHus audQepeHInaIbHbIX
ypaBHeHMH, 3amaun Komm, kpaeBbIX 3ama4, (QyHIaMEHTaJIbHbIE
3HaHUS B 00JACTH YHCIEHHBIX METOJOB, HE NMPHMEHSET CPEACTBa
OBM nns pemieHus 3a1ad, HE HCIHOJIB3YET AJNTOPUTMBI PELICHUS
HEKOTOPBIX 3a7a4 anreOpsl M MareMaTH4ecKoro aHaiu3a, He
OLICHMBAET  IOIPEIIHOCTL  METONOB  pelIeHus  3a7add, He
pa3pabarbiBaeT MPOTPaMMBl € HCIIOJIB30BAHUEM  COBPEMEHHBIX
SI3BIKOB IIPOTPaMMUPOBAHUS.

«HE 3a4TCHO»

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 0 OCBOCHHMIO IMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OPraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3y4YCHUIO AMCUMUILUIMHBI, B TEPBYIO OYepenb OOyYaromMMCs HEOOXOIUMO O3HAKOMHTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepikaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCIUTUINHBI, €€ Pa3/ielia, YacTH.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMoHHOE 00ecTIedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
o0ecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.

B pasgene «OO0beM U conepkaHMe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe U HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne UCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHuE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTeprallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAaHHOM [IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia U PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOKEeH coliepKaTh pedepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHCIIE C
ornopoii Ha pasMmeleHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HM3AAHUS HUCHOJIb3yeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETAETCS CAMUM CTYIAECHTOM.
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B nporiecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:
- JleNaTh 3allUCH 10 XOAy YTEHHMs B BUJAE NPOCTONO0 MM Pa3BEpHYTOro IulaHa (CO3[aBaTh INEpEYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);
- COCTaBJISATH TE3UCHl (LMTHUPOBaHHE HaMOOJEEe BAXKHBIX MECT CTaTbU MJIM MOHOIpaduu, KOPOTKOE
U3JI0)KEHUE OCHOBHBIX MBICIIEH aBTOpPa);
- TOTOBUTbH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);
- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).
5.4. PexoMeHjallMy 10 OATOTOBKE K OTAEIbHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS
ColecenoBaHue TpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH IO BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN IO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJIHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PEILIeHHs TOCTABICHHON yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOJIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMIOJHUTEIBHOTO MaTepHaa;
- PallMOHAIBLHOCTH MCTIONB30BAHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IMOATOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBIICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHUECKash HANpaBIE€HHOCTb, COOTBETCTBHE
CozIep)KaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3aqadam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;
- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COlIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl W  yClIOBHS  JOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsI BBIONHEHUS 3a/ad CcBOed MpodeccHoHaNbHOW WU y4eOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUpPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALIMOHHOE o0ecredyeHre JUCHMIIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. ITumenon B. I'. Yucnennsie metoast B 2 4. Y. 1 : YueObHOoe mocobue st By30B. - Mocksa: IOpaiit, 2020.
- 111 c. - Tekcr : anexrponnsiii // DBC «KOPAUTY [caiiT]. - URL: https://urait.ru/bcode/454052

2. Kopnees I1. K., Tapacenko E. O., I'magkoB A. B. Unucnennsie MeToas! : yueOHoe mocooue, Yactp 1. -
Craspomosib:  CeBepo-Kaskazckuit ®Denepanbubiii yauepcurer (CKOY), 2017. - 145 c. - Teker
anekTpounbii  // OBC  «YHuBepcurerckas ~— OMOnMMOTEKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=563066



3. Kopuees I1. K., Tapacenko E. O., ['maakoB A. B., Jlepsbun M. A. UucneHHsie METONBI : y4eOHOE MOCO(
Craspomonib: CeBepo-Kapkaszckuit ®enepanpabiii yHuBepcuter (CKOVY), 2018. - 107 c. - Teker : amekTpc
2ObC «YHUBEPCUTETCKAS OmoOImoTeKa OHJTAITHY [caitT]. - L
http://biblioclub.ru/index.php?page=book&id=562830

4. Ilumenos B. I, JloxxuukoB A. b. Uucnenusle MeTonsl : yuebHoe mocobue, 2. - ExarepunOypr: M3nat
VYpanbsckoro yauBepcutera, 2014. - 107 c. - Teker : anexkrponHsiit // OBC «YHHBepcuTeTCKass OMOIMOTEKA «
[caiiT]. - URL: http://biblioclub.ru/index.php?page=book&id=275819

5. 3enkoB A. B. Uucnennele MeTonsl : YueObHOe mocoOue amist By3oB. - Mocksa: FOpaiit, 2020. - 122 c. -
Texct : anexTponsiii // IBC «FOPAWUTY [caiit]. - URL: https://urait.ru/bcode/452695

6. l'aremox O. B., Mcmaunog II. K., MantokoBa H. B. Unciiennsie MeTonbl : YueOHOE TTOCOOHE I BY30B.
- Mocksa: IOpaiit, 2020. - 140 c. - Tekct : anekrponnbii // ObC «MOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452912

7. UucneHnele MeToAabl : JaboparopHblid mpakTHKyM. - CraBpononb: CeBepo-KaBkasckuit denepaibHblii
yausepcurer (CKDY), 2016. - 107 c. - Teker : anexrponHsiii // OBC «YHuBepcuterckas OubOIMOTEKa
onnaitay [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=457891

8. Cpouxo B.A. Uucnennsie meTofsl : Kypc Jekiui. - CI16. [u ap.]: Jlans, 2010. - 202 c.

6.2 JlonosHUTENbHAS TUTEpATYpA:

1. demunosuu B.I1., Mapon M. A., lllyBanosa 3.3. Unucnennsie MeTosl aHanu3a. [Ipubnmxenue GyHKUUH,
muddepeHnranbHble 1 UHTETpajibHbIe YpaBHEHUS : y4ueO. mocobue ais By30B. - U3a. 5-e, crep.. - CII6. [u
np.]: Jlans, 2010. - 400 c.

2. Kamutkun H. H. Yucnennsie metonsl. - MockBa: Hayka, 1978. - 512 c. - Tekcr : anekrponnsiit // 3bC

«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=456957

3. Kopmnees, I1. K., Tapacenxko, E. O., I'magkoB, A. B., lepsoun, M. A. Uucnennsie Mmetonbl. Y.2 : yueOHOE
mocobuwe. - Bech cpok oxpaHbl aBTOpcKoro mnpama; YuciaeHHeie Metonbl. Y.2. - CraBpomoss:
Ceepo-Kapkasckuii ¢enepanbubiii yauepeuret, 2018. - 107 c. - Teker : anekrponnsiii / IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/92623.html

Hay4YHO-HMCCIIE0BaTeNbCKUM  TexHosnornueckud ynusepcurer (KHUTY), 2018. - 92 c. - Teker
sanektpoHusli  /  OBC  «YHuBepcuterckas ~— Oubnmoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=500887

5. banabko JI. B., TomunoBa A. B. Uucnennsie MeToanl : yuebHoe mocobue. - Apxanrensck: CeBepHBIN
(Apkruueckuit) denepanbublii yauBepcuter (CADY), 2014. - 163 c. - Texer : anekrponHst / IBC
«YHUBEpCUTETCKAS OubImoTeKa OHJIANH» [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=436331

6. barumes, P. B. Uucnennsie Meronbl : yueOHOe mocoOue. - Bech cpok oxpaHbl aBTOPCKOTO IpaBa;

Uucnennble MeTonpl. - Jlumenk: Jlumeukui rocymapcTBeHHbIM TexHuueckuit yHuBepcuretr, ObC ACB,
2018. - 73 c. - Tekcr : anexkrponnsiii / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/88750.html

7. Barep, b. I. Uucnennsie Meronmbl : ydyeOHOe mocoOue. - Bech cpok oxpaHbBI aBTOPCKOTO IpaBa;
YucneHnuble METO/bI. - Cankr-IleTepOypr: Cankr-IleTepOyprckmii roCy1apCTBEHHBIN
apXUTeKTypHO-cTpouTeNbHbId yHUBepcuteT, O6C ACB, 2017. - 152 c¢. - Tekcr : anexkrponnsiit // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/78584.html

8. llesuenxko, I. U., KynukoBa, T. A. UucieHHble METOIBI : JIaOOPATOPHBIN MPAKTHKYM. - Bech Cpok
OXpaHbl aBTOpcKoro mpama; UYwucnennesle Mmetoabl. - CraBpomnonb: CeBepo-KaBkasckuii ¢enepanbHbIil
yuuBepcutet, 2016. - 107 c¢. - Tekcr : onekrponuwsri // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/62885.html

6.3 VHbIe NCTOUHMKMU:
1. CKA MahtPartner - http://mathpar.cloud.unihub.ru/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI
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I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyoHmICcC MarCpruaJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruun Jid TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOTr0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS JJIS1 CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoMi nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreYnBarole TEMaTHIEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIMIeH3nOHHOE ¥ CBOOOHO PACIIPOCTPAHIEMOE IPOrpaMMHOE 00ecIieYeHHE:
LibreOffice

Microsoft Windows 10

Onepannonnas cucrema Microsoft Windows 10

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Poccuiickas rocynapctBeHHas onomuoreka. — URL: https://www.rsl.ru

2. Poccuiickas HanmonanbHas 6ubnuoreka. — URL: http://nlr.ru

3. [Ipesunentckas 6ubnuorexa umenu b.H. Expriuna. — URL: https://www.prlib.ru

JJIeKTpPOHHAs HH(pOPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response_type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenomaBaTenss M CTyIEHTa B Ipolecce OOy4YeHHs OCYIIECTBIISIETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



