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

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

[IK-4 CnocobeH HCmonap30BaTh METOABl MAaTEeMAaTHMUECKOTO M alTOPUTMHUYECKOTO MOJACIUPOBAHUS TIPU
pELICHNN TEOPETHUECKUX M MPUKIIAJHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATEIbHOCTH B

cepe:

40 CKBO3HBIE BUJILI

npoeCCHOHANBHOW JEATENbHOCTH B MPOMBIIIICHHOCTH (B cdepe

HAy4HO-MCCIIEIOBATEIbCKUX U OTIBITHOKOHCTPYKTOPCKUX Pa3pabOTOK)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI:

O06001TIeHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATUYIAN
npodcTangapra)

Konx n HammeHoBanme
xommnerenuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-1 Cnocoben
OCYIIECTBIATH MTOKCK,
KPUTUYCCKUI aHATTN3 U
CHHTE3 UHPOPMAIIMHU, PHUME
CHCTEMHBIH MOXOJ JJIS PelIl

Ananuzupyetr u o0pabarsiBacT MHGOPMALUIO AJS peley
3aga4 ¢ QOpMUpPOBaHHEM COOCTBEHHBIX MHEHHH H CYX
BapUaHTHl PpEIICHUs 3aJayd, aHAIN3UPYET BO3MOXKHBIC
MOCJIEZICTBHSI X MCIIOIB30BaHU

IIOCTaBJICHHBIX 3a1a4

BLI6I/IpaeT CITIOCOOBI peUICHUA 3a1a41 U aHAJIU3UPYCT
IOCICACTBUA X HUCIIOJIB30BaAHHUA

- B IIpoBenenue
HayYHO-HCCIIEI0OBATEIHCKUX
Y OTIBITHO-KOHCTPYKTOPCKHUX
pa3paboToK MpHu
WCCIIEIOBaHUHN
CaMOCTOSITETTFHBIX TEM

I1K-4 Criocoben
HCIIOIB30BaTh METO/IEI
MaTeMaTHIEeCKOTO 1
AJITOPUTMHUYECKOTO
MOJICITMPOBAHUS IIPH
PEIICHUH TCOPETUYCCKUX U
MPUKIIaIHBIX 32134

A,ZICKBaTHO IIPUMCHSCT B CBOEH JESITEILHOCTH OCHOBHBIC
MaTeMaTU4€CKUE KaTrCropun U IIOHATHA, OCHOBHBLIC
ITOJIOKEHUS, 3aKOHOMEPHOCTU M 3aKOHBI IpHU PEIICHUU
KOHKPETHBIX TCOPETUYCCKUX U IMPUKIATHBIX 3a1a4

1.5 CornacoBanue MEXAUCITUIUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

YK-1 CniocoGeH ocymiecTBIsATh MOUCK, KPUTUUECKUHN aHAIN3 U CUHTE3 HHPOPMaIIUU, TIPH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]1a4

Ne HaumenoBanue dopma oOyyeHus
n/n JIMCITUTUINH
onpeaenmom;dx Qunas
(cemectp)
MEXTUCITUTUTMHAPHBIS
CBA3H 1 {2314 ]|5]|6
1 |Co3nanne n +
ynpaBieHue 6azaMu
JTAHHBIX
2 | TexHonorus + |+ |+ |+
MPOrpaMMHUPOBAHUS
Ha OBM




3| YpaBHeHus ¢ + |+
YaCTHBIMHU
NPOU3BOAHBIMU

4 |Dunocodus +

5 |®uHaHCOBasg rpaMOTHO +
YIpaBIeHUE JTUIHBIMH
(huHaHCAMHU

[IK-4 CmocobeH uCHONIB30BaTh METOJABl MAaTEMATHYECKOTO U aJITOPUTMHYECKOTO
MOJIEJTMPOBAHUS IPU PEUICHUU TEOPETUUECKUX U MPUKIATHBIX 33/1a4

Ne HaumenoBanue ®dopma
/1 JACLIVIUINH, 00y4eHHMSI

OIIPECACIIAONINX Ouynas
MCXKIUCHUITIIMHAPHBIC (CeMCCTp)
CBA3U 5 6 7

o)

1 [AmanTanmonHas +
IUCIHUIUIMHA I
MHBAJIAIOB U JIUII C
OB3 "O06001IeHHBIE
ling:ien

2 | lunamMuyeckue + |+
CHCTEMBI

3| duddepenmanpupie | + | +
ypaBHEHHS

4 |HayuHo-uccnenoBaren +
bCKas paborta

5 | dyHkIHOHAIBHO-TU( + | +
(hepeHIIMaIbHBIC
ypaBHEHHS U
BKJIFOUEHUS

2. Mecto nucuuninHbl B cTpykrype Ol 6akanaBpuara:

JucuumuinHa «YHCIeHHbIE METOIbI» OTHOCHTCS K 4acTH, (JOPMHUPYEMON yJacTHUKaMH OOpa30oBaTEIbHBIX
oTHouleHu#, yudebHoro rutana OIl mo nanpasnenuto noaroroBku 01.03.01 - Maremaruka.

JucuumnHa «YucieHHble MEeTOb» u3ydaeTrcs B 4, 5 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM QUCLUILUIMHEL: 8 3.€.

Ounas: 8 3.e.
Bun yueOHo# paboThI (BCSEI;ZEOB)

O0mast Tpy10éMKOCTb TUCHUILIHHBI 288
KonrakTHast pabora 118
Jlexmm (JIextmm) 50
[Tpakruueckue (Ilpakt. pad.) 68
CamocrostensHas padota (CP) 134
OK3amMeH 36
3auer -

3.2.ConepxaHue Kypca:



Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O
4 cemectp
1 [TorpemHocTh CamocTrosiTeNbHOE
BBIYHCIICHUH. BBITIOJTHEHUE
3aJaHuH 110
VHAUBHUIYaJIbHBIM
onieTam,
conepxamum 4
4 4 6 3aganusa. Kaxnoe
3aJlaHue
OII€HUBAaETCA B 5
0aJIoB.
(Bemomnuenue
MPAKTHYECKUX
3aJIaHHM )

2 [TpubnmxenHoe JlabGopatopHas
peluierye 4|43 pabora
HEeJTMHEWHBIX
YpaBHEHU.

3 Yucnennoe JlabGopatopHas
pellieHHe CHCTeM 4 a4l pabora
JTUHEHHBIX
YpaBHEHU.

4 Pemenune cucrem JlabGopatopHas
HEJTMHEHHBIX 4 | 4 |14 pabora
YpaBHEHUM.

5 cemecTp

5 [Tpubnmxenune cobecenoBanue/omnp
(YHKIIHIN: 2 1101920 oc
anmnpoKCUMalus u
MHTEPIIOJSALHS.

6 Uucnennoe JlabGopatopHas
muddepeHnpoBaHn 6 | 10 | 20 pabora
eu
MHTETPUPOBAHUE.

7 Yucnennoe JlabGopatopHas
perieHue pabora
OOBIKHOBEHHBIX 6 | 10 | 18
muddepeHIaTbHbBI
X YpaBHEHHUM.

8 Uucnennoe JlabGopatopHas
perieHre KpaeBbIxX 8 |12 |20 pabora
3ajau.

9 PasHocTHBIE CXEMBI JlaGoparopHas
JUIs ypaBHEHUH C 6 |10 16 pabora
YaCTHBIMU
MIPOU3BOTHBIMU




Tema 1. Ilorpemnocts Boruucaenni. (IIK-4)
Jlexknus.
ITorpemHoCTs BEIYMCICHUNH. YCTOWYUBOCTD U CII0KHOCTD aJITOPUTMOB

[Tpubnmxenusie uncna. [louarue npubnmwkeHHoro yucna. Mctounukn u kiaccudukaius morpenrHoCcTen.
AOCOMIOTHAS ¥ OTHOCUTEIbHAS MTOTPENTHOCTH. 3HaJamuye 1 BepHbie Udpbl uncia. CBs3b OTHOCUTEIBHON
MOTPEITHOCTH C KOJUYECTBOM BepHBIX IU(Dp. [TorpentHocTu eMeHTapHBIX BBIUUCIUTEIBHBIX OTIEPAIIHil:
CYMMBI, pa3HOCTH. TTPOU3BEJEHUS, YaCTHOTO, cTereHr. OOMIHii MOaXo K OIEHKE TMOTPEITHOCTEH (DyHKITHIA
Y BBIYMCIUTENbHBIX anropuT™MoB. [IpencraBnenue uncen B namatu OBM. IIpeacraBinenne 1enbix 4ncen B
namat DBM: nipsiMoii Koz, 0OpaTHBIN KOJ, JOTIOMHUTENBHBIA Koa. [IpencTaBnenne dyucen ¢ IiiaBarolien
sansitol: crangapt IEEE754, yucna omviHapHOM TOYHOCTH, 4YMCiIa JABOWHOM TOYHOCTH.YCTOMYHMBOCTH
anroput™ma. CJIO0XKHOCTh aITOPUTMA. ACHMIITOTHYECKAs CIOKHOCTh aJIrOpUTMa. ACHUMITOTHYECKH
orpaHUYeHHbIC (PYHKIMH, TOMUHUPYIOMNE (QYHKIIMH, SKBUBAJICHTHBIC (PYHKITUH.

IIpakTH4Yeckoe 3aHATHE.

[TorpemnocTs Beunciienuit. [lpeacrasnenne uncen B namsatu 9BM. Crannapt IEEE754 ¢ onunapHoid,
JBOMHOW TOYHOCTHIO. ACUMIITOTUYECKAS CJIOKHOCTh aJITOPUTMOB.

3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
IIpumepHBIe 3a0aHUs.
1) Ilpeocmasvme uucna 6 namamu IBM
inta=56, intb= -56, longc=-100.
2) IIpeacraBbre 310 umcao F B ¢opmare IEEE754-2008 ¢ oauHapHoi, ABOMHOM W pacuiy
TOYHOCTBIO, HCIOJIB3YSl CJIeIYIONIYI0 MOC/Ie10BATEIbHOCTD AelCTBHIA:
a) mepeBecTH uyncio F B ABOMYHYIO cUCTEMY CUHCIIEHUS,
0) HopManHu30BaTh YnCiO F (BBIIEIUTE MAHTUCCY U HCTUHHBIA MOPSIOK),

B) BBIYUCIIUTh XapaKTEPUCTUKY (CMEMIEHHBIM TOPSAMOK) IS pa3HeIXx (OPMATOB U  TEPEBECTH
XapaKTePUCTUKY B TBOUYHYIO CHCTEMY CUHCIICHUSI:

"] float: 8-pa3psimHast XxapakTepuCTHKa = MOPSAoK +127 ,

"1 double: 11-pa3psinnas xapakrepucTika = nopsaok +1023 ,
3) 3anucarpb pe3yJbTar B BUjae:

] float (4 GatiiTa) :

31

3023

220

1 pa3psa (3HaK uucna)

8 pa3psoB
(XapakTepucTHKa)

23 paspsna (MmaHTHCCA)

4) Bocnosib3yiiTech OHJAHH-CEPBHCOM W NMPOU3BeaNTEe 00paTHOE Mpeodpa3oBaHue U3 CTPOKU OUTOB
(nBonm4HoOrO npexacrasyaeHus: B popmare YII3) B npodHOe qecATHYHOE YHCI0 H 03HAKOMBTECH ¢ BUAOM
«0COOBIX» YHCeJ.

5) Iloab3ysich 3JIEKTPOHHBIMH Ta0IMIAMH, TPOTA0YyIMPOBaTh PyHKUMIO y=sqrt|X| Ha oTpe3ke [-3; 3] ¢
maroM h = 1, mocrpouts rpaguk 1aHHOH PYHKIIUU.



6) W3BectHO, uYT0 Xx=A*sqrt(B)/(C+A), rme A=1,34+0,02; B=7,98+0,05;C=52,74+0,1. Haijitu
npeaeabHYI0 2a0COTIOTHYIO NOTPEeIIHOCTb AX GyHKIMH X .

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

8) HaiiTu BpeMeHHYI0 M IPOCTPAHCTBEHHYIO CJIO0KHOCTH AJTOPUTMOB

a) CKaJSIpHOTO YMHO)KEHUS BEKTOPOB,

0) TOWCK CIIOBa B CIIOBApe,

B) CJIOXKEHUS M YMHOKCHHSI MaTpHIL.

Tema 2. [IpudanxeHHoe peunieHre HeJIMHeHHbIX ypaBHeHuid. (ITK-4)
Jlekumus.
Otnenenne kopHeil. ['padmueckuit MeTon otaeneHUs: KopHeW. MeTonasl yTOYHEHHs KOpHEH: mepebopa,
TUXOTOMUH (TTOJIOBUHHOTO JeeHus ), KacaTenbHbIX (HploTOHA), METOS XOp/, MPOCTON UTEepaIuu. AHamu3
BPEMEHHOM 1 MPOCTPAHCTBEHHOM CIIOKHOCTU METOOB.

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

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

2. Pemuth 3amanHoe ypaBHeHue ¢ TouHoCThIo 0,001, ncmons3ys 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.
CocTaBHTh pOrpaMMy JUIsSL BEIUMCIIEHUS KOpHEH ypaBHeHUs Xx=2 sin(X) ¢ Tounoctbio 0,000001 meTomom
a) TIOJIOBUHHOTO JIeJIeHus1, 0) METOIOM XOp/l, B) MeToaoM HproToHAa.
HccnenoBars BpEMEHHYIO CI0KHOCTD aJITOPUTMOB dKCIIEPUMEHTAIBHO U CPABHUTD HX.

Tema 3. UncseHHoe penieHue cucTeM JuHeHbIX ypaBHenuid. (ITK-4)

Jlexknus.
[IpsiMble MeTOABI pEIICHUsI CHCTEMbl JHHEHHBIX anreOpamueckux ypaBHeHuil (CJIAY): meron laycca,
MeTon oOpaTHOM Marpuibl, npaBwio Kpamepa. OcHoOBHas uaes W cxema peanusanuu Metona laycca.
Anroputmuzanusa merona 'aycca. Hrepaunonnsie meronsl pemenuss CJIAY: meron npocToil urepaunuu;
meton 3eiaens. Merton Sko6u. Cxema peanu3ali WTEPALIMOHHBIX METONOB. KOHTPOIb CXOAMMOCTH.
AHanu3 BpEMEHHON U POCTPAHCTBEHHOM CI0KHOCTH aJITOPUTMOB.

IIpakTH4eckoe 3aHATHE.
CocTaBUTh TPOrpaMMBbI JIJ1s PELICHUS 3aJIaHHBIX CUCTEM JIMHEWHBIX YpaBHEHH MeTosioM ['aycca, o
npaBuy Kpamepa. Hamucars mporpammel Ha si3eike Mathpar ( http://mathpar.cloud.unihub.ru/ ) mst
pemenust CJIY metogamu SIxko6u u 3etinens. J{ns kaxxmoro metoaa:



1. IToctpouts Marpuiy P. BeIsCHUTE cCXOAMMOCTH METOAA.
2. Hanucarp nporpammy i1st pemerust CJIY, ncnonb3yst MaTpu4HbIA crioco0.
3. ns 3apannoi CJIY u norpemnoct €=0,001 pemmts 3a1auy.

4. BbINOTHUTH IPOBEPKY.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
CoCocTaBUTh MPOTPaMMBI ISl PELICHUS 33JaHHBIX CUCTEM JIMHEHHBIX YpaBHEHUH METO10M 00paTHOH
MAaTpULbl, METOAOM 3eUes.
CjcTaBUTh MpOrpamMMBbl I peIICHHs 3aJlaHHBIX CUCTEM JIMHEHHBIX COCTaBUTh MPOTPAMMBI JUISI PEILICHHS
3aJJaHHBIX CHCTEM JIMHEHHBIX YPaBHEHUH METOZ0M 0OpaTHOM MaTpHIlbl, METOAOM 3eiiens.
BCOCTaBUTH MTPOrpaMMBbI JIJIs pEILICHH 3aJaHHBIX CUCTEM JIMHEHHBIX YpaBHEHUH METOJIOM OOpaTHOM
MaTpULbl, METOAOM 3eUes.
HEHHI METOIOM 00PaTHOM MaTpPHULIBL, METOIOM 3eiaens.

Tema 4. Pemienue cuctem HeJnHeiHbIX ypaBHeHuil. (YK-1)
Jlexknus.
Meron HproToHa kak MeTOZ JMHEApU3alUMd MCXOAHOW 3ajadd. Meron mpocThIX UTepauuii. BapuaHTe
UTEPALMOHHBIX cXeM. KaHOHMuYecKasl 3anKch OHOIIArOBbIX UTEPALIMOHHBIX ITPOLIECCOB.
IIpakTH4Yeckoe 3aHATHE.
Pemnth npuOnuKeHHbBIMU METOJAMH CUCTEMY HEJIMHEHHBIX YPaBHEHHM, UCIIONb3Ys AIEKTPOHHbIE
TaOJIUILIBI:

a) peUINTh CUCTEMY ypaBHEHHUH ¢ MoMoIIbio MeToaa HpioToHa. Pe3ynbraThl MoyduTh ¢ MAThIO BEPHBIMU
3Hakamu. HauanbHble mpuOImKeHns: HAUTH rpaduyecKy;

0) peluTh CUCTEMY YPaBHEHU METOIOM IIPOCTHIX UTEPAITUA.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
Pemute mpubImKeHHBIMH METOIAMH CUCTEMY HEJTMHEWHBIX YPaBHEHUM, UCITONIBb3Ys AIEKTPOHHBIE

a) pelIuTh CHUCTEMY YpaBHEHH ¢ MOMOIIBI0 MeTona HpioToHa. Pe3ynbraTsl MOMy4YHUTh € MATHIO BEPHBIMU
3HakaMu. HauanbHble mpuOImKeHUs] HAUTH rpaduuecK;

0) pemuTh cucTeMy ypaBHEHUI METOJOM MPOCTHIX UTEPALUH.

Tema S. Ilpnoianxenue pyHknuii: annpokcumanus 1 uarepnoasinus. (YK-1)
Jlexknus.
[Tonatne 00 WHTEPHONAUMM W anmpokcUMauuu. JIMHeHHas W KBaJpaTUYHAs HMHTEPIIOJSALIMSL.
WuTtepnonaunonnslii  MHorowieH Jlarpanmxka. HrepnonsuuonHbli MHorouneH Herorona. Kycounas
MHTEPNONIALNA. AIIPOKCUMAIHS 10 METOAY HAUMEHBIINX KBAJApPaTOB.
IIpakTnyeckoe 3ansATHE.
. Beruucnuth 3Ha4eHus 3a1anHoi ¢pyHkuuu yi = f(xi) B y3nax unrepnonauuu xi = a + h* i, roe h = (b - a)/10,

BapuanTel 3ananui

3amanue 2. /I BBIYMCIEHHOM TaOMMYHOW (YHKIMH COCTAaBUTH (DOpMYITy HHTEPHOISIMOHHOTO M
MHTEPIOJIILIMOHHOIO MHOrO4IeHa P.



3ananue 3. [IpoBecTH UHTEPIOIUPOBAHKE 33JAHHON (DYHKITUH C TIOMOIIBIO HWHTEPIOSIIIMOHHON (POPMYITBI
Hrrorona.

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. Unciaennoe nudgepennuposanne n nuurerpuposanue. (IIK-4)
Jlexknus.

[TpubnmxeHHON BBIYMCICHNE MPOU3BOIHON (YHKIUHU B Touke. [IoHATHE O YMCIEHHOM MHTETPUPOBAHHUH. V
Merton Tpaneuunii. Meron Cumiicona. ToyHOCTh METOZIOB.

IIpakTH4eckoe 3aHATHE.

BrraucnauTs onpeaeneHHpii HHTErpai npuoamxkeHHo ¢ TouHoCcThIo 0,001, nenoms3ys hopMymy
MIPSIMOYTOJIBHUKOB, (popMyiTy Tparnenuid u hpopmynny napadoin (Cumriicona). PaboTy Hy»XKHO BBITIOJHSTH C
HCIIOJIb30BAaHUEM JTFOOOTO JIEKTPOHHOTO cpecTBa. Pe3ynsrarom MmoxeT ObITh daiin xIs wim pdf.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
BrrauciauTs nepByro u BTOpYyIo MPUOIMKEHHBIE MPOU3BOAHBIE OT GYHKINH f(X).

2. Hamucarb mporpaMMsl AJisl BBIYMCIICHUST HHTerpana ot ¢pyHkuuu f(x) Ha orpeske [0,4; 1,3] ¢ momorbio
METOZI0B MPSIMOYTOJIbHUKOB, Tpamnenui, CuMIICOHa

Tema 7. UncnenHoe pemieHue 00bIKHOBEHHBIX 1M depennuanbubix ypasHenuii. (I1K-4)
Jlekumus.
MeTtonsl perieHus 0OBIKHOBEHHBIX AU((epeHITNaTIbHbIX YPaBHEHUH.
Merton Diinepa. Meron Pynre-Kytra 4-ro nopsnka. CpaBHEHHE METOJIOB.
IIpakTnyeckoe 3ansATHE.
Hanucare nmporpaMMel a71st penieHusi OOBIKHOBEHHBIX AU PEpeHIINaTbHBIX YPABHEHHM ¢ TOMOIIBIO METOa
Olinepa.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Hanucars nmporpaMmsl 171 penieHusi OObIKHOBEHHBIX AU PepeHIInaIbHbIX YPaBHEHUH ¢ TOMOIIbIO METOJa
Pynre-Kytra 4-ro nopsnka. CpaBHUTh MeTOAbI Diiiepa u Pynre-Kyrra.

Tema 8. UnciienHoe pemenue kpaesbix 3aga4. (IIK-4)
Jlexknus.
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HenocpencreenHast pa3HOCTHAs allpOKCUMAaIMs UCXOIHOM KpaeBol 3a1auu. JInHenHbli cinyyail. CBenenue
pelleHnsl JIMHEHHOW KpaeBoW 3ajgaunm K pemeHuto 3agaun Komm. HenocpencTBeHHass pa3zHOCTHas
anmpokcumanus auddepeHunanbHoro ypaBHeHHs. HenuHelHbI  ciaydail. MeTox  «IPUCTPENKM».
AnmpokcuMarus. YcToWuuBocTh. CXOAMMOCTb YHCIEHHOTO pelleHus 3anad Uit AauddepeHnnanbHbIX
YPaBHEHHUHU.

IIpakTH4Yeckoe 3aHATHE.
Harncare mporpaMMel 1711 YUCJIEHHOTO 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.
Hamnncare mporpaMMel 1711 YUCJIEHHOTO PELIEHUS 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 cXeMBbI /151 YPABHEHHH ¢ YacTHbIMU Npon3BoaHbiMu (YK-1)
Jlexknus.

[TpocThle MOnENbHBIE YpaBHEHUS: YpaBHEHUE MEPEHOCA, YPAaBHEHHE TEIIONPOBOAHOCTH WiH Auddys3um,
BOJTHOBOE YpaBHEHHE WM YpaBHEHHE MajblX KkoneOanuii, ypaBHenue Ilyaccona. 3amaua Komm s
ypaBHeHMs mepeHoca. KpaeBas 3ajmaua Ui ypaBHeHus nepeHoca. KpaeBas 3ajgaua Uil ypaBHEHUS
TerutonpoBonHocTU. Kpaesas 3agada /it CUCTEMBbI THIIEpOOTNYECKUX YpaBHEHUH. DBOIOLIMOHHAS 3a/1a4a C
IBYMsI IPOCTPAaHCTBEHHBIMHU NepeMeHHbIMU. DOpMyJIMpOBKa 3aa4M Ul YPAaBHEHUS TEIUIONPOBOIHOCTH.
Meton rapmonuk. IIpumep npumenenus. Kpaesas 3agaua nns ypaBHeHus Ilyaccona (3amaua lupexie).
PasnocTHas cxema. YCTOMYMBOCTBH Pa3HOCTHOM cXeMbl Uil 3ajgadd Jlupuxie. PemieHue pa3sHOCTHBIX
ypaBHEHUH Juisd 3a1aun Jupuxie.

IIpakTH4Yeckoe 3aHATHE.

1 CocraBuTh pa3HOCTHBIEC CXEMBI Ui pelieHus 3aaaun Komm aisi ypaBHEHHUs IEPEHOCA, KpaeBOH
3aJauu U1 ypaBHEHHs IepeHoca, KpaeBoil 3a1a4u Ui ypaBHEHHUS TEIUIONPOBOIHOCTH, KPAaeBO
3aJ]a4u JJIsl CUCTEMBbI TUIIEpOOINYECKUX YPaBHEHUI.

2 Hccnenosarh Ha yCTOWYMBOCTD IOJIyYEHHBIE PA3HOCTHBIE CXEMBI.
3 PemmuTh 1OTy4YE€HHBIE Pa3HOCTHBIC 3aJa4UH.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

CocTaBUTh Pa3HOCTHYIO CXEMY JIJISI KpaeBOM 3a7jauu i1 ypaBHeHus. VcciienoBars yCTONYMBOCTh
pa3HOCTHOM cxeMbl Juist 3a1aun upuxiie. PemuTs nogyyeHHbIe pa3HOCTHBIE YpaBHEHUS ISl 3a/1a4H
Hupuxie.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeICTBA
4.1. Pactipenenenue 6amios:

4 cemectp
* mocemaemMocTs — 20 0auIoB
*  TeKylMi KoHTpoisb — 50 OanoB
*  KOHTpOJIbHBIE cpe3bl — 1 cpe3 mo 30 6amioB KakabIid
* npemuanbHble 6amiel — 20 6amIoB

Pacrnipenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOJI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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CaMocTosTeIbHas npopa60TKa TCOPECTUICCKOT'O Marepuaa,
MMPUMCHCHUC MATEMATUYCCKUX aJITOpUTMOB, nepexonq oT
AHAJTUTHYCCKOH MOOCIIN MaTeMaTHIeCKOU 3aga4u K (M¥

AITOPUTMHUUYCCKON MOJIENTH, peaTu3aliysl alrOPUTMHUECKON MOJIENHU C
MOMOIIBIO CHCTEM KOMITBIOTEPHOM aiareOpbl ¥ SIEKTPOHHBIX TaOIHII.
KoHcynbranuu ¢ npenomaBaresieM.

WNuauBuayansHOe 3aaHue COACPKUT 6 MOA3aaad, pElieHHe Kax o
oreHuBaetcsd ot 0 10 5 6ajIoB.

PesynbratoM  sBIsS€TCS  BBICTABICHHOE KOJTU4ECTBO  0asioB
PEUTHUHTOBON CUCTEMBI:
5 OamioB — 3ajavya pelieHa BEPHO, METON BBIOpaH HauOomee

palMoOHAJIbHO, CTYIEHT I'PaMOTHO OTBEYaeT Ha BCE IMOCTaBJICHHBIC
npernoaaBaTesieM BOIPOCHI;

4 Oamna — 3ajmaya pemieHa BEPHO, METOH BBIOpaH pPalMOHAIBHO,
CTYACHT TPAaMOTHO OTBEYaeT Ha BCE IOCTABJICHHBIC MpENoAaBaTesieM
BOIPOCHI, UMEIOTCSl HEZOUETHl B 0(OPMIICHNH;

3 Oamma — 3ajgada peuieHa BEpHO, HO TPH 3TOM HCIIOJIB30BaH HE
camblil paMOHAJIbHBIN METON (MM CTYACHT HEYBEPEHHO OTBEYAET

Ha TIOCTaBICHHBIE BOINPOCHL, OMHUOaeTcs, HO caM ceOos
UCTIPaBIISIET);

2 Oamna — 3ajada pelieHa BEPHO, HO IPU 3TOM HCIONb30BaH
HEpalMOHAIBHBIA METON, CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOMIPOCHI, OIINOAETCS;

1 Gamn — CTyAeHT MOXKET MPaBMIIBHO PEIINTh 337aqy TOJBKO C
MOMOIIBI0 HABOASIIMX BONPOCOB IPENOAABaTeNs, HO B IPOLECcCce
paboThl OCBaMBaET HYKHBIN yUeOHbII MaTepua;

0 6anIoB — CTyIEHT HE MOXKET MIPUBECTH PELLICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOISIIME BOMPOCHI MPEMOaBaTelisi u 0OHApPYKUBAET
MOJHYIO HEMTOATOTOBIEHHOCTH 110 H3y4aeMON TeMaTHKe.
CamocrosiTensHas ~ NpopaboTKa  TEOPETUYECKOTO0  MaTepuana,
W3y4YeHHE NMPUMEPOB pPEIICHUS KOHKPETHHIX 3anad. KoHcymsramuu c
npenogasateneM. CTyISHT MPUBOIUT Ha JOCKE pPeUICHHUE KaKOoH-InOo
U3  TPEIJIOKEHHBIX 3a]ad, AapryMEHTHPOBAHO IIOKa3bIBAaeT
3G PEeKTUBHOCT, BHIOPAaHHOTO METOAa W OTBEYaeT Ha BOMIPOCHI

npemnoaaBareiid, KacCcaromumecs npeamMeTa O6CY)K}_'[CHI/I$I (SZ[CCL
BO3HHUKACT o6paTHa51 CBA3b CTYyACHTA C npenoaaBaTeﬂeM) .
PeBy.]'II:TaTOM SIBIISICTCA  BBICTABJICHHOC KOJIMYECTBO  0aJIoB

PEUTHUHTOBON CUCTEMBI:

9-10 OGammoB — 3ajmaya pelieHa BEpHO, METOA BhIOpaH HaumbOosee
palroHaNbHO, CTYACHT TPaMOTHO OTBEYAE€T HA BCE IOCTABJICHHBIC
MpEenoaBaTesieM BOIPOCHL;

6-8 OayoB — 3ajaya pelieHa BEPHO, HO MPHU 3TOM HCIOIb30BaH HE
CaMbIil palMOHATBHBIA MeTO] (MIJIM CTYICHT HEyBEpEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);

3-5 0a/uoB — CTYACHT MOXET MPABWILHO PEIIUTh 3a/a4y TOJIEKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,

0-2 Gamma — CTYICHT HE MOXKET NMPUBECTU pEIICHUE 3a7aydl U HE
MOXET OTBETUTh Ha HaBOJSIIME BOMPOCHI MperoaaBareias U
OoOHApy)XMBaeT TIOJHYIO HEMOATOTOBICHHOCTh TI0  H3y4aeMOM
TeMaTHUKe.
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WunuBuayansHOE 3aaHUE CONEPKUT 6 IMO/3a/1ad, PEIIeHUE KaXKIOu
orteHuBaetcs ot 0 10 5 6ayoB.
PesynbratoM sIBIsieTCS BBICTABICHHOE
PEUTHUHTOBON CUCTEMBI:

5 0OamioB — 3ajavya pelieHa BEPHO, METON BBIOpaH HauOomee
paIoHaIbHO, CTYJACHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
MperoiaBaTesieM BOIIPOCHI;

4 Oamra — 3aja4a pelleHa BEPHO, METOJ BBIOpaH pPAlMOHAILHO,
CTY[IEHT TPaMOTHO OTBEYAaCT HA BCE IMOCTABJICHHEIC MpEINojaBaTeieM
BONIPOCHI, UMEIOTCS HEJIOYETHI B O(hOPMIICHHH;

3 Oamma — 3ajaua pelieHa BEpHO, HO IMPH 3TOM HCIOIb30BaH HE
CaMBbIil palMOHATBHBIA MeTOo] (MIJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0sl UCTIPaBIISICT);

2 Oamma — 3amada pelieHa BEPHO, HO TPH OSTOM HCIIOJIB30BaH
HEpalMOHAGHBI  METOJl, CTYISHT HEYBEPCHHO OTBEYAaeT Ha
MTOCTABJICHHBIC BOIPOCHI, OLITHOACTCS;

1 Ganm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIIPIO HABOIAIIMX BOIPOCOB TpenojaBareis, HO B MpoIecce
paboTHI OCBaMBaeT HYXHBIN YUEOHBIN MaTepua,

0 6ayIOB — CTYACHT HE MOXKET IPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIIME BOMPOCHI MpernojaBareis U oOHAPYKUBaET
MOJTHYFO HETTOJTOTOBICHHOCTh 110 M3y4aeMOU TeMaTHKeE.

KOJIMYECTBO 0allIoB

YucienHoe
perieHue
CHCTEM
JIMHEHHBIX
YpaBHEHUM.

Jlaboparo
pHast
pabora

20

WunuBuayanbHOE 3aJaHHE CONEPIKUT 4 TIOA3a/1a4H, PEIICHUE KaxI0H
orenuBaetcs ot 0 10 5 6ayoB.
Pesynbratom  sBiS€TCS  BBICTABICHHOE
PEUTHUHTOBON CUCTEMBI:

5 0OamioB — 3ajavya pelieHa BEPHO, METON BBIOpaH HauOomee
paIoHaIbHO, CTYJACHT TPaMOTHO OTBEYACT Ha BCE IMOCTABIICHHBIC
MperoiaBaTesIeM BOIIPOCHI;

4 Oamra — 3aja4a pelleHa BEPHO, METOJ BBIOpaH pPalMOHAILHO,
CTY[IEHT TPaMOTHO OTBEYAaCT HA BCE IMOCTABJICHHEIC MpENoJaBaTeiIeM
BOIPOCHI, UMEIOTCS HEJIOYECTHI B O(hOPMIICHHH;

3 Oamma — 3ajmaua pelieHa BEPHO, HO IMPH 3TOM HCIOIb30BaH HE
CaMBbIil palMOHATIBHBIA MeTOo] (MIIM CTYICHT HEYBEPEHHO OTBEUAEeT Ha
MTOCTABJICHHBIC BOIIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);

2 Oamma — 3amada pelieHa BEPHO, HO TIPH OSTOM HCIIOJIB30BaH
HEpalMOHAGHBI  METOJNl, CTYISHT HEYBEPCHHO OTBEYAaeT Ha
MTOCTABJICHHBIC BOTIPOCHI, OLITHOACTCS;

1 Ganm — CTyAGHT MOXET MNPaBWIBHO PEUIUTh 3a/Ja4y TOJBKO C
MOMOIIIBIO HABOJAIIMX BOIPOCOB TpEnojaBareis, HO B MpoIecce
paboTHI OCBaMBaeT HYXHBIH YUEOHBIN MaTepua,

0 0ayIOB — CTYACHT HE MOXKET IPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBaCT
MOJTHYFO HEMOJTOTOBICHHOCTh 110 M3y4aeMOU TeMaTHKe.

KOJIMYECTBO  0aJIoB
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4. Pemenne Jlaboparo 10 NunuBunyanbHOE 3aJaHUE COACPKUT 2 TMOA3aa4uH, PEIICHUE KaXI0H
CUCTEM pHas ouennsaercs or 0 10 5 0aJUIOB.
HEJIMHEMHBIX pabora Pesynbrarom  ABIsieTCS  BBICTABJICHHOE KOJIMYECTBO  OaylioB
ypaBHEHHUH. PEUTHHIOBOM CHCTEMBI:
5 OamnoB — 3ajgada pelieHa BEpHO, MeETOon BbIOpaH Haumbonee
palMOHATBHO, CTYIEHT I'pPaMOTHO OTBEYaeT Ha BCE IMOCTaBICHHBIC
MIperoaBaTeieM BOIIPOCHI;
4 Oamna — 3ajJaya pemieHa BEPHO, METOH BBIOpaH pPalMOHAIBHO,
CTYJEHT TPaMOTHO OTBEYAET HA BCE MOCTABJIECHHbIE MpENoJaBaTeiIeM
BOIIPOCHI, UMEIOTCSl HEZ0UETHl B 0(OPMIICHNY;
3 Oamma — 3ajgada peuieHa BEpHO, HO TPH 3TOM HCIIOJIBb30BaH HE
caMblil palMOHAIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO caM ce0sl UCTIPABIISIET);
2 Oamma — 3agada pelieHa BEPHO, HO MPH 3TOM HCIONb30BaH
HEpalMOHAIBHBIA ~ METOJ, CTYIEHT HEYBEpPeHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS;
1 Gamn — cCTymEHT MOXET NpPaBWIIBHO PELINTh 3a7ady TOJIBKO C
MOMOIIIBIO HABOJAILIMX BOIPOCOB IpenojaBareis, HO B IpoIecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;
0 0anIoB — CTyIEHT HE MOXKET MPUBECTH PELLICHHUE 331a491 1 HE MOXKET
OTBETHUTh Ha HABOISIIME BOMPOCHI MPEMOAaBaTelisi u 0OHApYKUBAET
MIOJIHYIO HEMOATOTOBIEHHOCTD 110 U3y4aeMOM TEMaTHKeE.
5. ITocemaeMocThb 20 Baniel MoryT OBITH HAYHMCIICHBI 3.
- T0OpOCOBECTHOE MOCEIIEHHE BCEX 3aHATUH MaKCHMYM - 5 0aijioB
-100pPOCOBECTHOE BBHIMONHEHUE BCEX MPAKTUUYECKUX 3aJaHUd -
MakcumyMm 10 OanoB
- peleHne 3a/1a4 y APCKU Ha 3aHATUUH - MAKCUMYM 5 0ajioB
6. [IpemuansHbie OaIbl 20 JlononHuTeNnbHBIE OaNIBl MTYT OBITH HAYMCIICHBI:
- 3a TPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha pakTHKe - 20 6aJioB;
- 3a IMOJHOCTHIO TOATOTOBJICHHYIO K IyONHMKallMH CTaTblo IO
TeMaTUKE JUCHHUILIMHEL - 10 0aios;
- 3a yyacTHE C JOKJIaJOM Ha CTyaeH4Yeckoi koHdepeHimu - 10
0aIoB;
- 32 MO0EIy B MEKPETHOHAIBHOW CTyIeHYeCKOol ommmmuane - 20
0aoB;
- 33 yyacTue B CTYJICHUECKUX ofumMIuaaax - 10 6amios.
7. |WUunuBunpyanbHbIC 3a1aHUS, 50 Jlobop ©0amioB: CTYIEHT MOXET TPEACTaBUTh BCE 3aJaHUS
C TIOMOIIBIO0 KOTOPBIX MIPOMEKYTOYHOTO KOHTPOJIA U 3a/1aHNs1 KOHTPOJIBHBIX CPE30B
MOXHO HaOpaTb
JOTIOJTHUATENBHBIE OaNIbl Ha
JK3aMEHe
8. Hroro 3a cemectp 100
5 cemecTp
* moceniaemocts — 20 6anoB
*  TeKylmi KoHTpoisb — 30 OaoB
* KOHTPOJIbHBIE Cpe3bl — 2 cpe3a: 5 6amos, 15 6annos
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha ’Kk3aMeHe: He Oosnee 30 OamioB
Pacnipenenenne 6amioB 1Mo 3a1aHUSIM:
No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATHS U OLICHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
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[Ipubnmwxenue |coGecenon 5 5 0OamioB — 3ajavya pelieHa BEPHO, METON BBIOpaH HauOomee
(hyHKIMIA: aHue/onp paIMoHaIbHO, CTYJACHT TPaMOTHO OTBEYA€T Ha BCE IMOCTABIICHHBIC
anmnpokcuManus | oc(KOHTP MperoiaBaTesieM BOIIPOCHI;
" OJILHBII 3-4 Gamma — 3ajaya pelieHa BEPHO, HO TPU ATOM HCIIOJNB30BaH HE
UHTEPIONSLMS. |  cpe3) CaMBbIil palMOHAaTIBHBIA MeTOo] (MIJIM CTYICHT HEyBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);
1-2 Gayma — CTY[IEHT MOXET NPaBUIBHO PEIIMTH 3a7a4y TOJBKO C
MOMOIIIBI0 HABOJSIIMX BOIPOCOB IMpPENOAaBaTelisi, HO B IPOIECCE
paboTHI OCBaMBaET HYXHBIH YUEOHBIN MaTepua,
0 6ayyIOB — CTYACHT HE MOXKET IIPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareias U oOHAPYKUBACT
MOJTHYFO HEMTOJTOTOBICHHOCTh 110 M3y4aeMOU TeMaTHKeE.
YucaeHHoe Jlaboparo 10 NunuBunyanbHOE 3aJaHUE COACPKUT 2 MOA3aa4uH, PEIICHUE KaXXI0H
muddepeHuupo | pHas ouenusaercs ot 0 1o 5 6annos.
BaHUE U pabora PesynbratoMm  sBiSeTCS  BBICTABICHHOE KOJTU4ECTBO  0asioB
WHTETPUPOBAHH PEUTHHTOBOM CHCTEMBI;
e. 5 OamnoB — 3ajgada pelieHa BEpHO, MeETOon BbIOpaH Haumbonee

paloHaIbHO, CTYAEHT TPpaMOTHO OTBEYAEeT HAa BCE IOCTAaBJICHHBIE
MIpeTnoaBaTeieM BOIIPOCHI;

4 Gamra — 3agada pelIeHa BEPHO, METOJ BHIOpaH palUOHAIBHO,

CTY[EHT IPaMOTHO OTBEYAET Ha BCE MOCTABICHHBIE NPETNOAABATEIIEM
BOIPOCHI, UMEIOTCSl HEZOUETHl B 0(OPMIICHNH;

3 Oamma — 3ajgada peuieHa BEpHO, HO TPH 3TOM HCIIOJIB30BaH HE
caMblil palMOHAIIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO CaM ce0sI UCTIPABIISIET);

2 Oamma — 3ajaya pelieHa BEPHO, HO NpPU 3TOM HCIOJIb30BaH
HEpAallMOHAJIBHBIM  METON, CTYJIEHT HEYBEpEeHHO OTBE€YAaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS;

1 Gamn — CTymEHT MOXET NpPaBWIIBHO PELINTb 3a7ady TOJIBKO C
MIOMOIIIBIO HABOJAIIMX BOINPOCOB IpenojaBareis, HO B IpoIecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;

0 6anIoB — CTyIEHT HE MOXKET MPUBECTH PEILICHHUE 331a491 1 HE MOXKET
OTBETHUTh Ha HABOJISIIME BOMPOCHI MPEMOAaBaTelisi H 0OHApYKUBAET
MIOJIHYIO HEMOATOTOBIEHHOCTD 110 U3y4aeMOl TeMaTHKeE.
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muddepenuman
BHBIX
YpaBHEHUM.

Jlaboparo
pHast
pabora

10

CamocrosiTenbHast ~ MpopabOTKa  TEOPETUYECKOTO  MaTepHana,
MPUMEHEHHE  MaTeMaTHYECKHX  aTOPUTMOB,  MEpPEeXojq  OT
AQHAIUTUYECKOM  MOIEIM  MareMaTH4YeCKOM  3amadyd K €€
AITOPUTMHUUYCCKON MOJIENTH, peaTu3aliysl alrOPUTMHUECKON MOJIENHU C
MOMOIIBIO CHCTEM KOMITBIOTEPHOM aiareOpbl ¥ SIEKTPOHHBIX TaOIHII.
KoHcynbranuu ¢ npenomaBaresieM.

NuauBuayansHOe 3aaHue COACPIKUT 2 TIO3a1a4H, PEIICHUE KaX IO
ot 0 10 5 6amnoB.

PesynbratoM  sBIsS€TCS  BBICTABICHHOE KOJTU4ECTBO  0asioB
PEUTHUHTOBON CUCTEMBI:
5 OamioB — 3ajavya pelieHa BEPHO, METON BBIOpaH HauOomee

paloHaIbHO, CTYAEHT TPaMOTHO OTBEYAEeT HAa BCE IMOCTAaBJICHHBIE
MIpeTnoaBaTeieM BOIIPOCHI;

4 Oamna — 3ajmaya pemieHa BEPHO, METOH BBIOpaH pPalMOHAIBHO,
CTYJEHT TPaMOTHO OTBEYAET HA BCE IOCTABJIECHHBIE MpENojaBaTeiIeM
BOIPOCHI, UMEIOTCSl HEZOUETHl B 0(OPMIICHNH;

3 Oamma — 3ajgada peuieHa BEpHO, HO TPH 3TOM HCIIOJIB30BaH HE
caMblil palMOHAIIBHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO CaM ce0sl UCTIPABIISIET);

2 Oamma — 3afaya pelieHa BEPHO, HO NPU 3TOM HCIOJIb30BaH
HEpAallMOHAJIBHBIM  METOJNl, CTYJIEHT HEYBEPEeHHO OTBE€YAaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS;

1 Gamn — CTymEHT MOXET NpPaBWIIBHO PELINTb 3a7ady TOJIBKO C
MIOMOIIIBIO HABOJAIIMX BOINPOCOB IpenojaBareis, HO B IpoIecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;

0 6anIoB — CTyIEHT HE MOXKET MPUBECTH PEILICHHUE 331a491 1 HE MOXKET
OTBETHUTh Ha HABOJISIIME BOMPOCHI MPEMOAaBaTelisi H 0OHApYKUBAET
MIOJIHYIO HEMOATOTOBIEHHOCTD 110 U3y4aeMOl TeMaTHKeE.
CamocrosiTensHass ~ NpopaboTKa  TEOPETUYECKOTO0  MaTepuana,
M3y4eHNE NMPUMEPOB PEUIEHHs] KOHKPETHBIX 3aaa4. KoHcymbramum c
npenogasateneM.CTyIEeHT NMPUBOAUT Ha IOCKE pEIICHHE KaKoW-InOo
U3  MpeIIOKEHHBIX 3a/ad4, AapryMEHTHPOBAHO  IIOKAa3bIBAET
3¢ PEeKTUBHOCTh BHIOPaHHOTO METOAAa W OTBEYaeT Ha BOMIPOCHI
nmpernofaBaTensi, Kacaloulmecs IpeaMmera oOcyxkaeHus — (34ech
BO3HHMKAaeT oOOpaTHasi CBs3b CTyI€HTa C [penoAaBaTesieM).

PesynbratoM  sBIsS€TCS  BBICTABICHHOE KOJTU4ECTBO  0asioB
PEUTHUHTOBON CUCTEMBI:
5 OamioB — 3ajavya pelieHa BEPHO, METON BBIOpaH HauOomee

paloHaIbHO, CTYAEHT TPaMOTHO OTBEYAEeT HAa BCE IMOCTAaBJICHHBIE
MIpeTnoiaBaTeieM BOIIPOCHI;

3-4 Gamna — 3ajaua pelieHa BEpHO, HO NPU 3TOM HCIOJIB30BaH HE
caMblil palMOHAILHBIA METOX (WJIN CTYICHT HEYBEPEHHO OTBEYaeT Ha
MOCTaBJIEHHBIE BOIIPOCHI, OIINOAETCS, HO CaM ce0sl UCTIPABIISIET);

1-2 Gannma — CTyAGHT MOXKET MPaBWIBHO PEIINThH 3aJady TOJBKO C
MIOMOIIIBIO HABOJSAILIMX BOINPOCOB IpenojaBareis, HO B IpoIecce
paboThl OCBaMBaET HYKHBIN yueOHbII MaTepua;

0 0anIoB — CTyIEHT HE MOXKET MPUBECTH PELLICHHUE 331a491 1 HE MOXKET
OTBETHTh Ha HABOJSIIME BOMPOCHI MPEMOAaBaTelisi H 0OHApPYKUBAET
MIOJIHYIO HEMOATOTOBIEHHOCTb 110 U3y4aeMOM TeMaTHKeE.
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Yucnennoe
perieHue
KpaeBBbIX 3a]1au.

JlaGoparo
pHas
padora(x
OHTPOJIBH
blIii cpe3)
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BrinonHenune WHAWBUIYABHOTO 3aaHusi oueHuBaercs oT 0 mo 10
0aoB.

Pesynbratom  sBnsieTcs
PEUTHUHTOBON CUCTEMBI:
9-10 OGammoB — 3ajmaya pelieHa BEpHO, METOA BhIOpaH HaumbOosee
paluoHaNbHO, CTYACHT TPaMOTHO OTBEYAECT HA BCE IOCTABJICHHBIC
MpEenoaBaTesieM BOIPOCHL;

7-8 0amioB — 3aaua peiieHa BEPHO, METOM BBIOpaH paIlMOHAIBHO,
CTYICHT IPaMOTHO OTBEUYAET Ha BCE MOCTABJICHHBIC MPEIOIaBaTEIEM
BONIPOCHI, UMEIOTCS HEJIOYETHI B O(hOPMIICHHH;

5-6 OayoB — 3ajaya pelieHa BEPHO, HO MPHU 3TOM HCIONIb30BaH HE
CaMBbIil palMOHATBHBIA MeTOo] (MIJIM CTYICHT HEYBEPEHHO OTBEUAET Ha
MTOCTABJICHHBIC BOTIPOCHI, OIITUOAETCS, HO caM ce0sl UCTIPaBIISICT);

3-4 Oamma — 3ajgaya pelieHa BEPHO, HO MPU 3TOM HCIOIH30BaH
HEpalMOHAIIbHBIA METO/A, CTYICHT HEYBEPEHHO OTBEYaeT Ha
MTOCTABJICHHBIC BOIPOCHI, OLITHOACTCS;

1-2 Gayma — CTY[IEHT MOXET NPaBUIBHO PEIIMTH 3a7a4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IMpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaeT HYXHBIN YUEOHBIN MaTepua,

0 6ayIOB — CTYACHT HE MOXKET IPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIIME BOMPOCHI MpernojaBareis U oOHAPYKUBaET
MIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.

BBICTAaBJICHHOC KOJIMYECTBO  0AaJIoB

PasznocrHbIC
CXEMBI JIJIS
YPaBHEHHUI C
YaCTHBIMH
MIPOU3BOIHBIMU

Jlaboparo
pHast
pabora

10

BrinonHenne MHAWBUIYABHOTO 3aaHusi oueHuBaercs oT 0 mo 10
0aIoB.

Pesynbratom  sBnsieTcs
PEUTHUHTOBON CUCTEMBI:
9-10 OGammoB — 3ajmaya pelieHa BEpHO, METOA BhIOpaH HaumbOosee
palroHaNbHO, CTYACHT TPaMOTHO OTBEYAE€T HA BCE IOCTABJICHHBIC
MpEenoaBaTesieM BOIPOCHL;

7-8 0amnoB — 3aaua peiieHa BEPHO, METOM BBIOpaH paIlMOHAIBHO,
CTYIEHT IPaMOTHO OTBEUYAET Ha BCE MOCTABJICHHBIC MPEIOIaBaTEIEM
BOIPOCHI, UMEIOTCS HEJIOYECTHI B O(hOPMIICHHH;

5-6 OayoB — 3ajaya pelieHa BEPHO, HO MPHU 3TOM HCIOIb30BaH HE
CaMBbIil palMOHATIBHBIA MeTOo] (MIIM CTYICHT HEYBEPEHHO OTBEUAEeT Ha
MTOCTABJICHHBIC BOIIPOCHI, OIITUOAETCS, HO caM ce0s UCTIPaBIISICT);

3-4 Oamma — 3ajgaya pelIeHa BEPHO, HO MPU 3TOM HCIOIB30BaH
HEpalMOHAIIbHBIA METO/A, CTYIEHT HEYBEPEHHO OTBEYaeT Ha
MTOCTABJICHHBIC BOTIPOCHI, OLITHOACTCS;

1-2 Gayma — CTY[IEHT MOXET NPaBUIBHO PEIINTH 3a7a4y TOJBKO C
MOMOIIBIO HABOASIIMX BOMPOCOB IpernojaBaTelii, HO B MpoIecce
paboTHI OCBaMBaeT HYXHBIH YUEOHBIN MaTepua,

0 0ayIOB — CTYACHT HE MOXKET IPUBECTH PEUICHHUE 33]]a4l ¥ HE MOXKET
OTBETUTh Ha HABOJAIINME BOMPOCHI MpernojaBareis U oOHAPYKUBaCT
TMIOJIHYIO HETIOATOTOBICHHOCTD 110 U3y4aeMON TEMaTHKE.

BBICTAaBJICHHOC KOJIMYECTBO  0aJIoB

ITocemaeMocThb

20

Bamnter MOryT OBITH HAYMCIICHBI 3a:

- T0OpOCOBECTHOE MOCEIIEHHE BCEX 3aHIATUH MaKCHMYM - 5 0aijioB
-100pPOCOBECTHOE BBHIMONHEHUE BCEX MPAKTUUYECKUX 3aJaHUH -
MakcumyMm 10 Oanos

- peleHne 3a/1a4 y APCKU Ha 3aHATUUH - MAKCUMYM 5 0ajioB

[IpemuansHbie OaIbl

20

VYyactue B cTyaeHueckux onummuagax — 10 6amios
VYdacTue B cryneHueckux koHpepenuusax — 10 6annos

OTBeT Ha DK3aMEHE

30

10-17 GammoB — CTYIEHT PACKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OusieTa Ha OIEHKY «YJOBJICTBOPUTEIHHOM

18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmiieTa Ha OIICHKY «XOPOIIIOY,

25-30 6amIoB — CTYIEHT PacKphll OCHOBHBIC BOTIPOCHI M 3aJaHUS
Ousera Ha OIEHKY «OTIHYHO.
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9. |WunuBunyanbHBIC 3a1aHUS, 50

C IOMOMUIBIO0 KOTOPBIX Jlobop ©0amioB: CTYIEHT MOXET TMPEACTaBUTh BCE 3aJaHUA
MOXKHO Ha0paTh MIPOMEKYTOYHOTO KOHTPOJIS U 3aJaHHsI KOHTPOJIBHBIX CPE30B

JIOIOJHUTENLHBIE OaJUIBI HAa
JK3aMCHE

10. HUroro 3a cemectp 100

HtoroBass omeHka 1o »dk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikKame W B TPagUIIMOHHOMN
yerplpexOampHoi  1mikane. IlepeBon 100-OamnpHON  pEeHTHHIOBOWM OLIGHKM 1O JUCHUIUIMHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
JlaboparopHnas pabora

Tema 2. [IpuGnuxeHHoe pelieHre HeTMHEHHbBIX YPaBHEHUH.

CamocTrosiTenbHas MpopaboTKa TEOPETUUECKOTo MaTepuraia, IPUMEHEHHEe MaTeMaTHYECKUX aJTOPUTMOB,
Mepexo/i OT aHATUTUYECKOM MOJIEN MaTeMaTHYeCKON 3aJ1auu K €€ aJllTOPUTMUYECKON MOJIENH, Pealn3alus
aJITOPUTMHYECKOI MOJIETU C MTOMOIIBIO CUCTEM KOMITbIOTEPHOM anreOphl U 3JIeKTPOHHBIX TaOMIHII.

Tema 3. UucneHHOE pellieHHe CUCTEM JIMHEHHBIX YPABHEHUM.
CaMocTosiTenbHast MPopadbOTKa TEOPETHUECKOTO MaTepraia, MPUMEHEHHE MATEMAaTHIECKUX aJTOPUTMOB,
Mepexo/l OT aHATTMTUYECKON MOJIEIM MaTeMaTHYECKOM 3a1auu K €€ aJrOpUTMUYECKOM MOJIEIIH, peann3anus
ITOPUTMHUYECKONW MOJEIH C IOMOIIBIO CUCTEM KOMITBIOTEPHOM ainreOpsl U AJIEKTPOHHBIX TAOHII.

Tema 4. PerieHne cucteM HETMHENHBIX YPaBHEHUI.

CamocTosTenbHas MpopaboTKa TEOPETUUECKOTo MaTepuaia, MPUMEHEHHEe MaTeMaTHYECKUX aJTOPUTMOB,
Mepexo OT aHATUTUYECKOM MOJIEN MaTeMaTHYeCKON 3a1auu K €€ alTOPUTMUYECKON MOJIENH, Pealn3alus
aJITOPUTMHYECKOI MOJIETU C MTOMOUIBIO CUCTEM KOMITbIOTEPHOM anreOphl U 3JIEKTPOHHBIX TAOMIHII.
Koncynpranuu ¢ npenogaBarenem.

Tema 6. Unucnennoe nudQepeHnpoBaHue U HHTETPUPOBAHHE.

CaMocTosTenbHas MpopaboTKa TEOPETUUECKOTO0 MaTepuraia, MPUMEHEHHEe MaTeMaTHYECKUX aJTOPUTMOB,
Mepexo OT aHATUTUYECKOM MOJIEN MaTeMaTHYeCKON 3a1auu K €€ allTOPUTMUYECKON MOJIENH, Pealn3alus
aJITOPUTMHYECKOI MOJIETU C MTOMOUIBIO CUCTEM KOMITbIOTEPHOM anreOphl U 3JIEKTPOHHBIX TAOJIHII.
Koncynpranuu ¢ npenogaBarenem.

Tema 7. UnucneHHoe penieHre 0OBIKHOBEHHBIX AU((epeHIInanbHbIX YpaBHEHUH.
CamocTosTenbHas MpopaboTKa TEOPETUIECKOTO MaTepraa, IPUMEHEHNE MaTeMaTHYECKUX aJlTOPUTMOB,
nepexosl OT aHATUTUIECKON MOJIENTH MaTeMaTHIECKOH 3a/ja4i K €€ alTOPUTMUYECKON MOJICITH, Pean3ariis
AJITOPUTMUYECKON MOJIEITH C TIOMOIIBIO CHCTEM KOMITBIOTEPHOM anreOphl ¥ AJIEKTPOHHBIX TaOIuII.
KoHcynpranmm ¢ npernogaBareneM.

Tema 8. UncneHHOE pelieHUe KpaeBbIX 3a4a4.
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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.

Tema 9. Pa3HOCTHBIE CXEMBI 17151 YpaBHEHUH € YaCTHBIMU IPOU3BOIHBIMU

CamocTosTenbHas MpopaboTKa TEOPETUUECKOTO MaTepraia, MPUMEHEHHEe MaTeMaTHYECKUX aJTOPUTMOB,
Mepexo/i OT aHATUTUYECKOM MOJIEN MaTeMaTHYeCKON 3a1auu K €€ alTOPUTMUYECKON MOJIENH, Pealn3alus
aJITOPUTMHYECKOI MOJIETU C MTOMOUIBIO CUCTEM KOMITbIOTEPHOM anreOphl U 3JIEKTPOHHBIX TAOJIHII.

CamocTosiTe/IbHOE BBINOJHEHHE 32IaHUI N0 HHAMBUAYAJIbHBIM OMJIeTaM, codep:KalluM 4 3aJaHHs
Kaxnoe 3aganue onennBaercs B 5 6a/10B. (BbInoiHeHHe MPAKTHYECKUX 3aJaHMI)

Tema 1. ITorpemiHOCTh BBIYMCIICHUH.
KOHTpOJIbHAs paboTa

cobeceroBaHue/0MpPocC

Tema 5. ITpubmmkenne GyHKIUI: anmpOKCUMAIIUS ¥ HHTSPITOJISITHS.

CTyneHT IpUBOIUT HA IOCKE pelIeHUe KaKoW-T100 U3 MPEATIOKEHHBIX 3aa4, apryMEHTHPOBAHO
MOKa3bIBaeT (P (PEKTUBHOCTH BHIOPAHHOT'O METO/A M OTBEYAET Ha BOIPOCHI PENOAaBaTelisl, Kacatoluecs
npeaMeTa o0CyKICHHS

4.3 TIpomexxyTouHas aTTecTalus Mo AUCLUILTUHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa

Tunosbie Bonpocskl 3auera (YK-1, I1K-4)
1. [Tpubmmkennbie uncina. [lorstue npubmmkennoro yucna. [Ipeacrasnenue uncen B namsta OBM.

2. VcTouHUKY U KIaccu(UKaIus MOrpemHocTeid. AOCONOTHAS M OTHOCUTEINIbHAS TOTPEIIHOCTH. 3HaYaIne
1 BepHbIe U (pHI yncaa. CBA3b OTHOCUTEIHHOM MOTPEITHOCTH C KOJTMUECTBOM BEPHBIX LUDD.

3. IlorpemrHocTH 3J€MEHTAPHBIX BBIYMCIUTENIBHBIX OIEpAalMid: CyMMBI, PpPa3HOCTU. IIPOU3BENEHUS,
4acTHOro, creneHn. OOIMA OAXO K OLIEHKE MOTPEeITHOCTeH (PYHKIMHA U BBIYMCIUTEIbHBIX aITOPUTMOB.

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

5. Meron auxoTtoMuu (IOJIOBUHHOTO JAENEHUs). AHajau3 BPEMEHHON M IPOCTPAHCTBEHHOM CIIOKHOCTH
6. Meton kacarenbHbIX (HploTOHA). AHAIM3 BpEMEHHOM M MPOCTPAHCTBEHHOW CIIOXKHOCTH METOJIA.

7. Meton xopA. AHaIu3 BpEMEHHON U POCTPAHCTBEHHOM CI0KHOCTH METOAA.

8. Metoa npocToil urepaluu. AHaJIN3 BPEMEHHON U MTPOCTPAHCTBEHHOW CIIOKHOCTH METO/IA.

9. IlpsiMble MeTOABI pelIeHHUsI CUCTEMBI JIMHEHHBIX anreOpandeckux ypaBHeHuit (CJIAY): meron [aycca,
MeTon oOpaTHOM Marpuubl, mpaBuigo Kpamepa. AHanu3 BpEeMEHHOH M MPOCTPAHCTBEHHOH CIIOXKHOCTH
aJITOPUTMOB.

10. OcHoBHas uzaes U cxeMa peanusanuu Meroga [aycca. Anroputmuzanus merona l'aycca. AHanu3
BPEMEHHOM Y MPOCTPAHCTBEHHOU CIOKHOCTH aJITOPUTMOB.

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

Tunosble 3axanus s 3adera (YK-1, I1K-4)



Ne6. HammcaTs mporpamMuEe! 4714 SHCTEHHOT0 pemenns zagass Komm y' = f(t,v); v(t,) = v,.
t € [ty; T)]. Hcnonsaya

1) ARHEIH MeTod Jiinepa,

0) HegBHEBIH MeToIEI JHIepa,

E) MogudHIIHpOEaHHEIH MeTO ] Diinepa,

r) MeToJ Diinepa c mepecdeToM (IpeIHETop-KOPPEKTop).

Bapnantel zaganmii.
L f =—200(8) +2te™, £,=0, T=1, y, =0.
2 f = —cgst}r[:tj + 3 cost, ty = 0, T=1, Yo & —2.

7. HamcaTes IporpaMMEL 4718 SHCISHHOT 0 PEIIeHH KpaeERIx 34039
Yy +xy=-2y(-1)=0.y(1) =0.

vty = (4 + x)cos(me2). v(0)=1. v(1)=0.

N
1
2

INe8. HammcaTs mporpanmist 4714 SHCISHHOTO penrenns 2aa s Komm a1 THHefHOTO VPaBHeHHA
neperoca i, +au, =0,—00 < x < 0,t > 0,a = const = 0,u(x,0) = @(x), roe @(x) =

05 x=<0 x=1L;

{cpu[x), 0<x<L.

BapHaHTh 23 TaHHH.
[.  CHHVCOHIATEHEIH HMIIVIBEC

X
=05+07511 in{———=11J.
o () »+0, ( +Sln(j_|:| 2}}
II. HuMovisc OpaMovrodeHOH hopMe

@y (x) = 2.
III. TpevroasHBN HMOVIEC
@,(x) =0,5+0,075x.

Tunosslie Bonpocsl 3k3aMmena (YK-1, I1K-4)
Tunoseie BONPOCHI IK3aMeHA
1. [Tpubmmkennbie uncina. [lorstue npubmmkennoro yucna. [Ipeacrasnenue yncen B namsta DBM.
2. VcTouHuKY U KIaccu(UKaIus MorpemnHocTeid. AOCONOTHAS M OTHOCUTEINIbHAS TOTPEIIHOCTH. 3HaYaIne
1 BepHbIe U (pHI yncaa. CBA3b OTHOCUTEIHHOM MOTPEITHOCTH C KOJTMUECTBOM BEPHBIX LUDD.
3. IlorpemrHocTH 3JE€MEHTAPHBIX BBIYMCIUTENIBHBIX OIEpAalMid: CYyMMBI, Ppa3HOCTH. IIPOU3BENEHUS,
4acTHOro, creneHyd. OOMIA MOAX0 K OLIEHKE MOTPeIHOCTeH (PyHKIMA U BBIYMCIUTEIbHBIX aITOPUTMOB.
4. ITpubnmxeHHOE pelIeHne HeTMHEHHBIX ypaBHeHu. OTnenenue kopHeil. ['padudeckuii MeTon oTaeaeHus
KOpHEH.
5. Meron auxoToMuu (IOJIOBUHHOTO JAENEHUs). AHajau3 BPEMEHHON M IPOCTPAHCTBEHHOM CIIOKHOCTH
MeToza.
6. Meton kacarenbHbIX (HproTOHA). AHaIM3 BpEMEHHON U POCTPAHCTBEHHOM CII0AKHOCTH METOAA.
7. MeTon xopa. AHaIU3 BpEMEHHOW U MPOCTPAHCTBEHHOM CIIOKHOCTU METO/A.
8. Meron npocToii ntepaunu. AHajlIn3 BpEMEHHOW U IPOCTPAHCTBEHHOM CIIOKHOCTH METO/a.
9. IlpsiMble METOABI PEIICHUS] CUCTEMbI JIMHEHHBIX anreOpanueckux ypaBHeHui (CJIAY): meron aycca,
MeToNl 00paTHOM MaTpwuilpl, mpaBuio Kpamepa. AHanu3 BpeMEHHOM M TPOCTPAHCTBEHHOW CIIOKHOCTHU
aJTOPUTMOB.
10. OcHoBHast uzes M cxeMa peanmzanuu Mmerona l'aycca. Anropurmmsanus mertona [aycca. Ananus
BPEMEHHOM U IIPOCTPAHCTBEHHOM CIIOKHOCTH aJITOPUTMOB.
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11. Wrepaunonnsle Mmetoasl pemenus CJIAY: meron npocroil wurepaumu; Meron 3emaensd. Cxema
peanu3any UTEpaluoOHHbIX MeTonoB. KoHTposb cxomuMocTu. AHajau3 BPEMEHHOW M IMPOCTPaHCTBEHHOMN
CJIO)KHOCTH aJIFOPUTMOB.

12. Pemienue cucrem HeNMHEHHBIX ypaBHeHU. Meton HploTOHa Kak MeTOj JIMHEAapU3allud HCXOAHOMN
3a/1a4M.

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

14. TTonsiTne 00 MHTEPIOJIALIMK U aNlIIPpOKCUMAIK. JIMHEeHas 1 KBaJpaTUUHAass UHTEPITOJISIIHSL.

15. MatepnonsuuonHbiii MHorowieH Jlarpanka. MaTeprnionsunonHsii MHOrowieH HproToHa.

16. KycouHast ”HTEpIIOJISIHUA.

17. Annpokcumanusi 1o METOly HAUMEHBIINX KBaIpaToB.

18. [TpubnuxeHHOM BBIYMCICHUE TIPOU3BOIHON (DYHKITUU B TOUKE.

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

20. Meton Cumrncona. TOUHOCTb METOJIOB.

21. Metonsl penieHus 0OBIKHOBEHHBIX AU(depeHITnaIbHbIX ypaBHeHUH. CpaBHEHHE METO/IOB.

22. Merton Diinepa.

23. Meton Pynre-Kytra 4-ro nopska.

24. HenocpencTBeHHas: pa3HOCTHAS alllIPOKCUMAIUS MCXOAHOM KpaeBo 3aauu.

25. Jluneitnplii ciydail. CBeleHHE pEIICHUS JMHEWHOW KpaeBOM 3ajauu K pemeHuto 3aaadd Komm.
HenocpencrBennast pazHocTHas anmpokcuManus JuddepeHnnaabHOro ypaBHEHUS.

26. HenuHeiHbll caydail. Meron «HOpUCTPENKW». ANNPOKCUMALMSA. YCTOMYMBOCTh. (CXOIMMOCTH
YHICIIEHHOTO pelleHus 3a1a4 s AuddepeHuanbHbIX YpaBHEHUH.

27. TlpocTble MOAETbHBIC YpaBHEHUWS: ypaBHEHHE IME€PEHOCA, YpaBHEHHE TEIUIONPOBOAHOCTH HIIH
muddy3un, BOTHOBOE ypaBHEHUE WK YpaBHEHUE MaIBIX KojieOaHuH, ypaBHeHue [lyaccona. O0mmii MmeTos
pereHus.

28. 3agaua Ko [u1s1 ypaBHEHMsI IepeHOca.

29. KpaeBas 3a1aya 1Ji1 ypaBHEHUS MEPEHOCA.

30. KpaeBast 3amaua a1 ypaBHEHUS TEIUIONPOBOJHOCTH.

31. KpaeBas 3agaua i1 CHCTEMbI THIIEPOOIMUECKUX YPaBHCHUM.

32. DBomOLMOHHAS 3a/Ja4a € ABYMS IPOCTPAHCTBEHHBIMHM INepeMeHHbIMU. DopMynupoBKa 3aiadd Jis
YpaBHEHUs TEIJIONPOBOIHOCTH.

33. Meron rapmonuk. IIpumep npumeneHus.

34. KpaeBas 3amaua mns ypaBHeHnus Ilyaccona (3amaga Jlupuxie). PazHocTHas cxema. YCTOWYMBOCTH
Pa3HOCTHOM CXeMBbI ISl 3aj1a4u Jupuxiie.

35. Pemienue pa3HOCTHBIX YpaBHEHUM 7151 3aaa4u [{upuxie.

TunoBble 3aganua 1Jsa 3k3amena (YK-1, I1IK-4)
TunoBble 3a1aHus JJIs1 IK3aMeHa

1. CocTaBuTh IPOrpaMMBbI B CHCTEME KOMITBIOTEPHOM ajareOphl Isl YUCIICHHOTO PEIIeHUs HETMHEHHOTO
YpaBHEHHUS 110 METOILy KacaTelbHbIX.

2. CocTaBuTh IPOrpaMMBbI B CHCTEME KOMITBIOTEPHOM ajareOphl UIsl YUCIICHHOTO PEIIeHUs HETMHEHHOTO
YpaBHEHHUSI [10 METOLY XOP/I.

3. CocTaBUTh IPOrpaMMBbI B CUCTEME KOMIIBIOTEPHOM anreOpsbl AJi YUCIEHHOTO AU(depeHInPOBaHUS
byHKIIUN

4. CocTaBUTh IPOrpaMMBbI B CUCTEME KOMIIBIOTEPHOM anreOpsbl AJis YUCIEHHOTO AU(depeHInPOBaHUS
(hyHKIIUN.

5. CocTaBUTh IPOrpaMMBbI B CUCTEME KOMIIBIOTEPHOI anreOpsl AJis YUCIEHHOTO HHTETPUPOBAHUS

(GYHKIIMH 110 METOLY TpameIHii.
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4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

3ager
Onerika Kommnerenmu | Jleckpuntopsl (YpOBHH) — OCHOBHBIE IIPH3HAKHA OCBOCHUS (ITOKA3aTETH
u TOCTYOKCHHSI pe3YJIbTaTa)
VK-1 JIeMOHCTpUpPYET  JTOCTaTOYHBI  YpPOBEHb YMEHHUS  aHAJIM3UPJ
MH(OPMALIUIO IS pEIIeHUs TOCTaBICHHOH 3a/1a41
AJIeKBaTHO BBIOMpaeT CHOCOOBl pELIeHHA 3aJadd W aHaJIU3U
«3a4TECHON MIOCIIE/ICTBUS X MCIIOIb30BAHUS
(50 - 100 6amnoB)  |[IK-4 JIeMOHCTPUPYET JOCTATOYHBI YpPOBEHb 3HAHHS TEOPMH M HaBl
NPUMEHEHHS YHCIICHHBIX METOJIOB
OTBeT MOCTPOCH JIOTUYHO, MaTepuaj M3jaraeTcs 4eTKo, SCHO, XOpd
S3BIKOM, apTyMEHTHPOBAHO
VK-1 JleMoHCTpUpyeT  cla0blii  ypoBEeHb  YMEHHMS  aHAJIU3UPOBAThH
MH(OPMALIUIO IS pEIICHUs TOCTaBICHHOH 3a/1a41
He ymeer agexBarHO BbIOMpaTh CHOCOOBI pEIICHHs 3alauyd M HE
yMEeT aHAJIM3UPOBATh MOCIEACTBUS UX UCIIOIB30BaHHS
«HE€ 3a4YTCHO»
(0 - 49 Gamog) [IK-4 JleMOHCTpHUpYeT clabblil ypOBEHb 3HAHUS TEOPUHU
He MOXeT BBLACTUTH MEKIUCIUIUIMHAPHBIC CBSA3U
HeyBepeHHO M JOTMYECKH HEMOCIEIOBATENbHO M3JIaracT MaTepuall.
HenpaBunbHO  OTBE4aeT Ha  IOCTABICHHbIE BOMPOCHl  HIIH
3aTPyAHSAETCS C OTBETOM
OK3aMeH
Ouetixa Komnerennu | Jleckpunropsl (ypOBHH) — OCHOBHBIE TPU3HAKU OCBOCHHUS (TIOKa3aTeNnn
n JOCTHIKCHUA pe3yJ'IBTaTa)
YK-1 JIeMOHCTpUpYeT BBICOKHH YpPOBEHb YMEHHUS aHAJIM3MPOBAaTh
UH(pOpPMANNIO JUTS PELISHNs TOCTABICHHOM 3a1a4un
JIeMOHCTpUpYeT BBICOKMH YpPOBEHb YMEHHS BBIOMPATh CIIOCOOBI
«OTITHIHON peLICHNUS TOCTABICHHON 3a/1auK
(85-100 bammoB)  |TIK-4 JleMOHCTPHPYET BBICOKMII ypOBEHb 3HAHHS TEOPHHM M HABBIKOB
NPUMEHEHHS YHCIICHHBIX METO/IOB
OTBeT MOCTPOEH JIOTHMYHO, MAaTepuai M3J1araercsi 4eTKo, SICHO,
XOPOIIINM SI3BIKOM, apI'yMEHTHPOBAHO
VK-1 JIeMOHCTpUpYET XOpOIIWiA YpPOBEHb YMEHHs aHaJIU3HPOBATh
UH(pOpPMANNIO JUTS PELICHNs TOCTABICHHOM 3a1a4n
JIeMOHCTpUpPYET XOPOIIMH YPOBEHb yMEHHS BBIOMpATh CHOCOOBI
(70«-)(;3)2(%]{:;)1)03) pEeLICHNUS TOCTABICHHOH 3a/1auK
IK-4 JIeMOHCTpHUpPYET XOpOIIUH YpOBEHb 3HAHHS TeopuH. [IpaBHIIBHO
OTBEYaeT  IOYTH HA  BCE  JIOTIOJHHUTEIBHBIC  BOIPOCHI.
CaMOCTOSITeNbHO UCTIPABIISIET OMYIICHHBIE OMINOKH
VK-1 JIeMOHCTpUpPYET [OCTATOYHBI YPOBEHb YMEHHUS aHAJIU3HPOBAThH
MH(OPMALIUIO IS pEIIeHUs TOCTaBICHHOH 3a/1a41
«ylglz)n_eg;og:;;ggl o JIeMOHCTpHUPYET JIOCTATOUYHbIM YPOBEHb YMEHHS BHIOMPATh CIIOCOOBI
IK-4 JleMOHCTpUpYET AJOCTATOYHBIA YPOBEHb 3HaHUs Teopu. [IpaBuinbHO
OTBEYaeT Ha HEKOTOPHIE JIOMOJHHUTEIBHBIE BOMPOCH. MoXer
VK-1 JleMoHCTpHUpyeT CiaOblii ypOBEHb YMEHHS BBIOMpATh CIOCOOBI

STTAYTTT AT TTAMT AR TIMATIT TTAM

peicHus 1mo CTaBIICHHOM 3aJa4u

JleMOHCTpUpYyeT HENOCTaTOYHBI  YpPOBEHb BBIOMPATH

CrocoOBI PeIIeHUsI TOCTABICHHON 3a/1a9H

YMEHHUS
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WHCYAUBJICLBUPLC/IIDbAHU?

(Meree 50 Gamos) [IK-4 JleMOHCTpHUpYeT cl1abblil ypOBEHb 3HAHUS TEOPUHU

He moxer BbIIeUTh MEXKAUCUUILUIMHAPHBIE CBSA3U

HeyBepeHHO M TOrMYEeCKM HEMOCIEN0BATEIBHO U3JIaracT Marepual.
HenpaBunbHO  OTBEHaeT Ha  IMOCTAaBIEHHBIE BONPOCHI  WIIU
3aTPYIHSIETCSA C OTBETOM

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCHUIIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass K W3Y4YCHUIO AMCUMUILUIMHBI, B TIEPBYIO OYepenb OOyYaromMMCS HEOOXOIUMO O3HAKOMHTHCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeMm, a
TaKXKe MOPAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOW AUCITUTUINHBI, €€ pa3/elia, YacTH.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIimoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLMUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyeHue,
npodeccruoHabHble 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

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

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

PabGoTa ¢ OCHOBHOM M JONOJIHUTENBHOM JHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmelieHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTAaBICHHBIH B TEME BOIPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA W3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHA B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
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- COCTaBJATHh TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);
- cO3/1aBaTh KOHCIIEKTHI (pa3BEepHYThIE TE3HUCHI).
5.4. PexoMeHaIMy 10 OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYILETO KOHTPOJIS
CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee O0OCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI  T.1.
YCTHBIA OMpOC MOXET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:
- IPaBUJILHOCTH OTBETA IO COJIEPIKAHUIO;
- IOJIHOTA U TITyOWHA OTBETA;
- CO3HATENIbHOCTh OTBETA;
- IOTUKa U3JI0KECHUS MaTepuaa;
- pPalMOHAJIBLHOCTh UCIIOJIb30BaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS OCTABIEHHONW yueOHO! 3a/1auu;
- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MMOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;
- HCTIOJIb30BaHUE JIOMOTHUTEIILHOTO MaTeprarna;
- palMOHAJIbLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.
YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKWe MOMEHTHI KaK:
- colep)KaHUE TPE3CHTALUU: aKTyaJlbHOCTh TEMbl, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpAHUS U JIMTEPATyphl), MpaKTHUeCKas HalpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUSI TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;
- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMHM, 3ByKOBoe OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;
- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE pErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pasJiesaM IMporpaMMmbl:
- coepXaHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHOoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs JIOCTHXKEHUSA
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
NeSITeIbHOCTH, JJ0Ka3aTeIbHOCTh MPUHUMAEMBIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBO/IbI.

6. YueOHO-MeToAUYecKOe U HHPOPMALIMOHHOE 00ecrieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. [Tumenon B. I'. Yucnennsie metoasl B 2 4. Y. 1 : YueOHOE mocobue st By30B. - Mocksa: FOpaiit, 2020.
- 111 c. - Teker : anexrponnsiii // DBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/454052

2. Kopuees I1. K., Tapacenko E. O., I'mankoB A. B. Uucnennsie MeToasl : yueOHoe mocodue, Yacts 1. -
Craspononib:  CeBepo-KaBkazckuit ®enepanbubiii ynusepcurer (CKOY), 2017. - 145 c. - Teker
anektponnbii  // DOBC  «YHuBepcurerckas ~ OMONMMOTeKa  OHIANHY» [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=563066



3. KopneeB II. K., Tapacenko E. O., I'nagxkoB A. B., Jlepsobun M. A. UwucieHHple METOABI : ydeOHOE
nocobwue, 2. - CraBponoins: Ceepo-Kaskasckuii @enepanbubiii yauBepcuter (CKOY), 2018. - 107 c. -
Texkct : oanmektponnbii // OBC «YHuBepcuterckas Oubnmoreka onnaiie» [cait]. - URL:
http://biblioclub.ru/index.php?page=book&id=562830

4. TlumenoB B. I, JloxuukoB A. b. Uucnennele meronsl : ydeOHoe mocoOue, 2. - ExarepunOypr:
WznarenscTBO Ypanbckoro yuusepcurera, 2014. - 107 c. - Tekcr : anexrponssiii // OBC «YHUBepcUTETCKAs
oubmuoTeka onnaite» [caidt]. - 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. - Tekcr : smexrponnbiii / DBC «MOPAMT» [caiir]. - 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

4. TunemytauaoB P. @., Xabubymmaa K. P. Uncnennsie MmeTossl : yaebHoe mocooue. - Kazans: Kazanckuit
Hay4YHO-HCCIIeIOBATeNIbCKUi  TexHomoruueckuii yHusepcurer (KHUTY), 2018. - 92 c. - Tekcr
anekTpouubii  // OBC  «YHuBepcurerckas ~— OuOnMOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=500887
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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. Hlesuenxo, I. U., KynuxoBa, T. A. UucneHnHsie MeTOnbI : JTaOOPAaTOPHBIA MPaKTUKyM. - Bechb cpok (
aBTOpCcKOro mpaBa; Yucnennsie Mmetoasl. - CraBponoib: CeBepo-KaBkasckuii (enepanbHblii yHUBEPCHUTET,
2016. - 107 c¢. - Texkcr : onekrponnsii // IPR  BOOKS [caiit]. - URL:

6.3 VlHble HICTOUHUKMU:
1. CKA MahtPartner - http://mathpar.cloud.unihub.ru/

7. MaTepuaJbHO-TeXHHYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE 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
B3ammMoneiicTBue mpenomaBaTenss W CTyIEHTa B Tpoliecce OOYYeHHs OCYIIECTBISIETCS TOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEIICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



