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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 Kon n HanmeHoBaHme

(hyHKUMY / TPYAOBBIC komrieteHimu @I'OC BO,
(GbyHKUMY / TPYyZOBBIC MU HEOOXOIMMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEH M
npodeccroHaIbHbIC (hopMHpOBaHUS TPYAOBOTO
JeicTBus (py HaTUIUU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
[TIK-3 Cnocoben [IpuMeHseT YUCICHHBIC METOMBI PEHICHUS ypaBHEHHH,
pean3oBbIBaTh CHCTEM YpaBHEHUM, NpuOakeHus PyHKIUM, YUCIEHHOTO
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

perrenus auddepeHIuantbHbIX ypaBHeHuH, 3anaun 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,
BO3MOYKHOCTH WCTIOJIH30BAHUS TEXHOJIOTHH JIOTIONTHEHHOM

pearbHOCTH, paspabarsiBaeT MPOTPaMMBI c
WCTIOJIb30BAHAEM COBpPEMEHHBIX SI3BIKOB
MPOTPaMMHUPOBAHUS

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

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

COOTBCTCTBMHM C COBPEMCHHBIMU MCTOAUKAMHU MW TEXHOJOIUSMH,

MH()OPMAITMOHHO-KOMMYHHUKAIITMOHHBIMH, TS

y4eOHO-BOCITUTATEIBHOTO TIpoIiecca

B TOM YHCJIIC

obecneueHus KayecTBa

Ne HaumenoBanue dopma oOyyeHus

/o JHCIUATLINH,

OIpCACTAOIINX

3aouHas
(cemectp)

MCKAUCIUILIIMHAPHBIC

CBA3U 5

6|7

10

+

—

AKTyalbHbIE
npoOneMbl GU3UKU

BapuanuonHoe
WCYHCIICHUE U METOJIBI
ONTHMHU3ALNAN




3|UKT B obnactu +
MIPeToIaBaHus
¢$uzuky u
MaTeMAaTHKU

4 |udopmaruka + | +

5 |MudopmanronHast +
0e3011aCHOCTh

6 [adopmanronnsie + | +
CUCTEMBI U
TEXHOJIOTUH

7| KomnsrorepHoe +
MOJZICTTUPOBAHHE
(huzmueckux
TPOLIECCOB

8 |KomnbroTepHble ceTn +

9|Hossle +
nH()OPMAITOHHEIE
TEXHOJIOTHHU B
o0pazoBaHUU

10 (TTemarornueckas + |+ |+ + | +
MPaKTHKA

11 |[IpakTuky™m no + | +
PpelIeHnIo 3a1a4
3IeMEHTapHOU
MaTeMaTHKH

12|Pecypcel cetn +
WHuTepuer

13 |YpaBHEHHS B YaCTHBIX +
TIPOU3BOIHBIX

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JucuumuinHa «YHCIeHHbIe METOIbI» OTHOCHTCS K 4acTH, (JOpPMHPYEMON y4acTHUKaMH OOpa30oBaTEIbHbIX
oTHoueHu#, ydyeOnoro rutana OIl o nanpasnenuto noarotoBku 44.03.05 - Ilegarornueckoe oOpa3oBaHue
(c aByMmst TpO(UIISIMU TIOATOTOBKH).

JucuuminHa «YucieHHbIe METOIb» U3ydaeTcsa B 6 cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIUHEL: 2 3.€.
3aouHas: 2 3.€.

Bun yueOHo# paboThI 3aounas
(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 72
Konrakthas pabota 12
Jlexuuu (Jlexuum) 8
JlaGoparopnsie (J1ab. pab.) 4
CamocrostensHas padota (CP) 56
3auer 4

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS




Jlex |JIa6 | CP
I .
pao.
31313
6 cemecTp
[TorpemHocTh CamocTrosiTeNbHOE
BBIYHCIICHUH. BBITIOJTHEHUE
3aJaHuH 110
VHAUBHUIYaJIbHBIM
ouieTam,
conepxamum 4
1 1 8 3aganusa. Kaxnoe
3aJlaHue
OII€HHUBAaETCA B 5
0aJIoB.
(Bemomnuenue
MPAKTHYECKUX
3aaHMil)
[TpubnmxenHoe 3amnmra
perieHue nabopaTopHOi
HEJTMHEHHBIX 1 1 6 paboTsl
ypaBHEHUH. (JTaboparopHas
pabora)
Yucnennoe 3amura
pelIeHre CUCTEM nabopaTropHOi
JTUHEHHBIX 1 1 8 paboThl
ypaBHEHUH. (JTaGoparopHas
pabora)
Penrenue cuctem 3amura
HEJTMHEHHBIX nabopaTopHOit
ypaBHEHUH. 1 1 6 paboThl
(JTaGoparopHas
pabora)
[Tpubnmxenune cobecenoBanue/omnp
(bYHKIIHIN: 1 i 2 oc
anmnpoKCUMalus u
MHTEPIIOJSALHUS.
Yucnennoe 3amura
muddepeHnpoBaHn nabopaTopHOit
eun 1 - 6 paboTsl
WHTETPUPOBAHUE. (JTaGoparopHas
pabora)
Yucnennoe 3amura
perieHue nabopaTopHOit
OOBIKHOBEHHBIX 1 - 4 paboThl
muddepeHIaTbHbBI (JTaboparopHas
X YpaBHCHHM. pabora)
Yucnennoe 3amura
pelIeHrne KpaeBbIX nabopaTropHOi
3a7a4. 1 - 6 paboThl
(JTaboparopHas
pabora)




9 PasHocTHBIE CXEMBI 3amura
JUIs ypaBHEHUH C naboparopHoi
YaCTHBIMU - - | 4 paboTbl
IIPOU3BOAHBIMU (JIaGoparopHas

pabora)

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

Jlexnus.
[TorpemrHOCTh BBIUUCICHUH. YCTOMUUBOCTD U CI0KHOCTH aJlTOPUTMOB
[Tpubnmxennsie yncna. [lonarue npubmkeHHOTo yncia. McTOUHNKY U KilacCUpHUKAIMs MOTPEIIHOCTEH.
AOCOIOTHAsE M OTHOCHUTEJbHAS MOTPEIIHOCTH. 3HAYaIlue U BepHble UQphl yncia. CBA3b OTHOCUTEIBHOM
MOTPEIIHOCTH € KOJIMYECTBOM BepHBIX HU(p. [TorpenHocTi 3neMeHTapHbIX BBIYUCIUTEIBHBIX ONEpaLnii:
CYMMBI, Pa3HOCTH. POU3BEICHHs, YACTHOTO, cTeneHn. OOMMN MOIX0/] K OLEHKE MOTPEIIHOCTEeH (yHKITII
U BBIYMCIIUTENBHBIX anropuTMoB. [IpencraBienue yncen B nmamatu OBM. Ilpencrasnenne nenbix ynucesn B
namstu DBM: npsmoit koa, oOpaTHBIA KO, JOMOMHUTENbHBIN Koi. IlpeacraBienue ducen ¢ riaBaomei
3anaroil: crangapr IEEE754, uucna onuHapHON TOYHOCTH, 4YMCia JBOMHOW TOYHOCTH.YCTONYMBOCTH
anroputMma. CIOXHOCTh aiaroputMa. ACHMITOTUYECKAs CJIOXKHOCTb alIrOpPUTMA. ACHMITOTHYECKH
OrpaHUYEHHbIC PYHKIUH, JOMHUHUPYIOIINE (PYHKINHU, SKBUBAJICHTHbIC (PYHKIIUH.

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.
IIpumepHBbIe 3a0aHUs.
1) Ilpeocmasvme uucna 6 namamu IBM
inta=56, intb= -56, longc=-100.
2) IlpeacraBbre 310 4yHca0 F B popmare IEEE754-2008 ¢ onquHapHO#, 1BOIHOI M pacliMpeHHOM
TOYHOCTBIO, HCIOJIB3YS CAEAYIOUIYIO MOCIe10BATEIbHOCTD AeHCTBHIA:
a) nepeBecTd yucio F B IBOMUHYIO CUCTEMY CUMCIICHMS,
0) HOpMaIM30BaTh YKcio F (BBLACTUTh MAaHTUCCY U MCTUHHBIHN MOPSIOK),

B) BBIYUCIIUTh XapaKTEPUCTUKY (CMEMIEHHBIM TOPSAMOK) IS pa3HbeIXx (OPMATOB U  TEPEBECTH
XapaKTePUCTUKY B TBOUYHYIO CHCTEMY CUHCIICHUSI:

"] float: 8-pa3psiHast XxapakTepuCTHKa = MOPSAoK +127 ,

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

1 float (4 GaiiTa) :

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
«0CO0BIX» YHCeJI.



5) IHoab3ysich 31eKTPOHHBIMH Ta0IMIAMH, TPOTA0yIMpPoBaTh QyHKIHUIO Y=sqrt|x| Ha oTpe3ke [-3; 3] ¢
marom h =1, nocrpouts rpadpuk nannoi GpyHkuum.

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) CKaJISIpHOTO YMHO)KEHUS BEKTOPOB,

0) MOWCK CIIOBa B CIIOBApe,

B) CJIOXKEHUS M YMHOKCHHSI MaTpHIL.

Tema 2. [IpudanxeHHoe peuieHre HeJiMHeHbIX ypaBHeHuid. (ITK-3)
Jlekumus.
Otnenenne kopHeil. ['padmueckuii Meton otaeneHUs: KopHeW. MeToasl yTOYHEHHs KOpHEH: mepebopa,
TUXOTOMUH (TTOJIOBUHHOTO JeeHus ), KacaTenbHbIX (HploTOHA), METOS XOp/, MPOCTON UTEepaIuu. AHamu3
BPEMEHHOM 1 MPOCTPAHCTBEHHOM CIIOKHOCTHU METOOB.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
CocrtaBuTh IpOrpamMmy JJIsl BEIYMCICHUS KOpHEH ypaBHeHHs X=2 sin(x) ¢ TounocThio 0,000001 meTomom
a) MOJIOBUHHOTO JeNieHus1, 0) METOIOM XOpI, B) MeTooM HeloToHA.
HccnenoBarh BpeMEHHYIO CI0KHOCTD aJITOPUTMOB SKCIIEPUMEHTAIBHO U CPABHUTDH UX.

Tema 3. UncsieHHoOe penieHre cucTeM JUHeHbIX ypaBHeHuil. (ITK-3)

Jlekumus.
[IpsiMble METOIBI pPEIICHHUs] CUCTEMBI JIMHEHHBIX anreOpamdeckux ypaBHeHui (CJIAY): meron [aycca,
MeTon oOpatHOM Mmarpuilbl, paBuio Kpamepa. OcHOBHas ujaes M cXxeMa peajnu3anuu meToaa [aycca.
Anroputmuzanusi merona ['aycca. Urepanmonnsie metonsl pemenus CJIAY: MeTon nmpocToi uTepanuu;
Meron 3eiaens. Meron fAxobu. Cxema peanu3alud HTEPAIMOHHBIX METONOB. KOHTPOJIL CXOIUMOCTH.
AHaJn3 BpeMEHHOW U MPOCTPAHCTBEHHOM CIIOKHOCTH aJITOPUTMOB.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
CoCocTaBuTh IPOrpaMMBI [Tl PEIICHUS 3aIaHHBIX CHCTEM JTMHEHHBIX YPaBHEHUN METOAOM OOpaTHOM
MAaTpULbl, METOAOM 3eUes.
CjcTaBUTh MIPOTpaMMBI JIJIS1 pEIICHHS 33IaHHBIX CUCTEM TUHEHHBIX COCTaBUTH MPOTPAMMBI JIJIsl PEIICHUS
3aJJaHHBIX CHCTEM JIMHEHHBIX YPaBHEHUH METOZ0M 0OpaTHOM MaTpHIlbl, METOAOM 3eiiers.
BCOCTaBUTH MPOTPAMMBI JIJIsl PEIISHUS 3aJaHHBIX CUCTEM JIMHEHHBIX YpaBHEHUI METOIOM 00OpaTHOM
MaTpULbl, METOAOM 3eUes.
HEHHI METOIOM 00PaTHON MaTpPHULIBL, METOOM 3eiaens.

Tema 4. Pemienue cucreM HeqnHeiiHbIX ypaBHenmii. (IIK-3)
Jlexknus.
Meron HproToHa Kak MeTOZ JMHEApU3alUKd MCXOAHOW 3ajadd. Meron mpocThIX UTepauuii. BapuaHTel
UTEPALMOHHBIX cXxeM. KaHOHMuYecKast 3anKch OHOIIArOBbIX UTEPALIMOHHBIX ITPOLIECCOB.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

Pemmuth npuOIMKEHHBIMA METOJAMH CHCTEMY HEJTMHCHHBIX YPABHEHHM, UCTIONB3Ys JICKTPOHHBIC
TaOJIULIBI:

a) peUINTh CHUCTEMY ypaBHEHHUH ¢ MoMoIIbio MeToaa HbioToHa. Pe3ynbsraThl MonyduTh ¢ MAThIO BEPHBIMU
3Hakamu. HauanbHble mpuOImKeHus: HAUTH rpaduyecKy;

0) peluTh CUCTEMY YpaBHEHHUI METOIOM MTPOCTHIX UTEPALIUH.

Tema 5. IIpudanxenue GpyHkuuii: annpokcumauus u uarepnoasiuus. (IK-3)
Jlekumus.



[Tonatne 00 WHTEPHONAUMM W anmpokcuMauuu. JIMHelHas W  KBaJpaTUYHAs HMHTEPIOJSALIHSL.
WuTepnonaunonnslii  MHorowieH Jlarpanmxka. WHrepnonsuuonHbli MHorouneH Herorona. Kycounas
UHTEPNONIALNA. AIIPOKCUMAIHS 10 METOAY HAaUMEHBIINX KBAJApPaTOB.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
C nomomursio Tabnuisl, conepxkameit 10 y3mnos, 3anana pynkuus y=f(x). Tpebyercs:
a) HOCTPOUTH JUIsl He€ MHTEPIIOALMOHHBIN MHOTOWIeH Jlarpanika,
0) IOCTPOUTH I HEe UHTEPIOJSAIMOHHBIN MHOTOWIeH HbloTOHA,
B) MIOCTPOMTH Il HEE€ KyCOUHO-TMHEHHYIO0 HHTEPIOJIALUIO,
I') HApUCOBaTh I'paUKHU MOITYIEHHBIX TOJTUTHOMOB

Tema 6. Unciaennoe nudgepennuposanne n nuurerpuposanue. (IIK-3)
Jlexknus.
[TpubnmkeHHON BBIYMCIEHUE MPOM3BOAHON (DYHKUIMHU B TOouke. [IOHSATHE O YMCIEHHOM MHTETPUPOBAHMH.
Merto npsIMOYTOJILHUKOB U ero Moaudukauu. Meron tpanenuii. Meton Cumrncona. TOYHOCTh METOIOB.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
BrrauciauTs nepByro 1 BTOpYyIo NMPUOIMIKEHHBIE MPOU3BOAHBIE OT GYHKINH f(X).

2. Hamucarb mporpaMMsl AJisi BBIYMCIICHUST HHTerpana ot ¢pynkuuu f(x) Ha orpeske [0,4; 1,3] ¢ momoribio
METOZ0B MPSIMOYTOJIbHUKOB, Tpamnenui, CUMIICOHa

Tema 7. UncnenHoe pemeHue 00bIKHOBEHHBIX 1M depennuanbubix ypasHenuii. (ITIK-3)
Jlekumus.
MeTtonsl perieHus 0OBIKHOBEHHBIX AU((epeHITNaIbHbIX YPaBHEHUH.
Merton Diinepa. Meron Pynre-Kytra 4-ro nopsnka. CpaBHEHHE METOJIOB.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

Hanmcats nporpamMmesl 1711 peiieHusi 0OObIKHOBEHHBIX TU(GEepeHIINATbHBIX YPAaBHEHHI C TIOMOIIBIO METONA
Pynre-Kyrra 4-ro nopsinka. CpaBHuTh MeTonbl Jiniepa u Pynre-Kyrra.

Tema 8. Uucsnennoe pemenue kpaesbix 3aaa4. (IIK-3)

Jlekuus.
HenocpencTBenHas pa3HOCTHAs anmpoOKCUMAaIMs UCXOAHOUM KpaeBoil 3amaun. JInnelnbii ciiyqyail. CBeneHue
pellieHusT JIMHEHHOM KpaeBoW 3amaun K pemeHuto 3aaadn Komm. HenocpenacTtBeHHass pa3HOCTHas
anmpokcumanus  auddepeHnrabHOTO0  ypaBHeHMs. HenuHeilHbId cinyuall. MeTon  «IPUCTPEIKIY.
AnmpokcuManus. YCTOWYUBOCTh. CXOOUMOCTh YHCICHHOTO peIIeHHs 3afad i auddepeHnnaibHbIX
YpaBHEHUM.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
Hammcars nporpamMmmsal Jis1 YACJICHHOTO PCIICHUA KPACBLIX 3a/4a4.
1. 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.x%y" -2y =0; y(1)-2y'(1) =0, y(2) = 4.5.

Tema 9. Pa3zHocTHBIE cXeMbl /1JIs1 YpPaBHEeHUI ¢ YacTHbIMU npou3BoaubiMu (ITK-3)
Jlekumus.

[IpocThie MonenbHBIE YpaBHEHUS: YpaBHEHHUE MEPEHOCa, YpPaBHEHUE TEIJIONPOBOAHOCTU WK AUPy3uu,
BOJTHOBO€ YpaBHEHHME WM YpaBHEHHE MaJlbIX KojeOaHuii, ypaBHeHwe Ilyaccona. 3amaua Komm s
ypaBHeHus nepeHoca. KpaeBas 3amada Juisi ypaBHeHuUs nepeHoca. Kpaesas 3ajgada il ypaBHEHMS
TeruionpoBoaHocTH. KpaeBas 3aiaua uist cucTeMbl TUIIEPOOTMYECKUX YpaBHEHHM. DBOIIOIMOHHAS 3a/1a4a ¢
JBYMsI POCTPAHCTBEHHBIMU IME€pEMEHHBIMU. POpPMYyIUPOBKA 3aJa4M ISl YPABHEHUS TEIUIONPOBOJHOCTH.
Merton rapmonuk. [lpumep npumenenusi. KpaeBas 3amaua ans ypaBHenus I[lyaccona (3amaua dupexie).
PazHocTHast cxema. YCTOMYMBOCTH PAa3HOCTHOM cxembl g 3amaud Jupuxiie. PemieHue pasHOCTHBIX
ypaBHEHUU 1151 3aaa4un [upuxie.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



CocTaBuUTh Pa3HOCTHYIO CXEMY JUIsl KpaeBoH 3aaa4u Juisl ypaBHeHMs. VccienoBarb ycTONYMBOCTh
Pa3HOCTHOM CXeMBI Ui 3afa4u Jupuxie. PemnTs nosmyyeHHble pasHOCTHBIE YPABHEHUS [UIs 3a1a4u
Hupuxie.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amura JadoparopHoii padorsl (JIadbopaTopHas padora)

Tewma 2. [IpuGnuxeHHOe pelieHre HeTMHEHHBIX YPaBHEHUH.

CamocTosiTenbHas MpopaboTKa TEOPETUUECKOTo MaTepuraia, IPUMEHEHHEe MaTeMaTHYECKUX aJTOPUTMOB,
Mepexoi OT aHATUTUYECKOM MOJIEM MaTeMaTHYeCKON 3a1auu K €€ aJllTOPUTMUYECKON MOJIENH, Pealn3alus
aJITOPUTMHYECKOI MOJIETH C MTOMOUIBIO CUCTEM KOMITbIOTEPHOM anreOphl U 3JEKTPOHHBIX TaOJIHII.

Tema 3. UucneHHOE pellieHHe CUCTEM JIMHEHHBIX YPAaBHEHUM.
CaMocTosiTenbHast MPOpadOTKa TEOPETHUECKOTO MaTepraia, MPUMEHEHHE MATEMAaTHIECKUX aJTOPUTMOB,
Mepexo/l OT aHATTMTUYECKON MOJIEIM MaTEMaTHYECKOM 3a7]auu K €€ aJrOPUTMUYECKOM MOJIeIH, peann3anus
ITOPUTMHUYECKONW MOJEIH C IOMOIIBIO CUCTEM KOMITBIOTEPHOM anreOpsl U AJIEKTPOHHBIX TAOJHII.

Tema 4. PerieHne cucTeM HETMHENHBIX YPaBHEHUI.

CaMocTosTenbHas MpopaboTKa TEOPETUUECKOTO MaTepraia, MPUMEHEHHEe MaTeMAaTHYECKUX 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 1 HHTETPUPOBAHHE.

CaMocTosTenbHas MpopaboTKa TEOPETUUECKOTO0 MaTepraia, MPUMEHEHHEe MaTeMaTHYECKUX aJTOPUTMOB,
Mepexoi OT aHATUTUYECKOM MOJIEN MaTeMaTHYeCKON 3a1auu K €€ allTOPUTMUYECKON MOJIENH, Pealn3alus
AJITOPUTMHYECKOI MOJIETU C MTOMOUIBIO0 CUCTEM KOMITbIOTEPHOM anreOphl U 3JIEKTPOHHBIX TAOMIHII.
Koncynpranuu ¢ npenogaBarenem.

Tema 7. UnucneHHoe penieHre 0OBIKHOBEHHBIX AU((epeHIInanbHbIX YpaBHEHUH.

CaMocTosTenbHas MpopaboTKa TEOPETUUECKOTo MaTepraia, 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 8. UncneHHOE pelieHue KpaeBbIX 3a4a4.

CaMocTosTenbHas MpopaboTKa TEOPETUUECKOTO MaTepraia, MPUMEHEHHEe MaTeMaTHYECKUX aJTOPUTMOB,
Mepexo OT aHATUTUYECKOM MOJIEN MaTeMaTHYeCKON 3aJ1auu K €€ aJllTOPUTMUYECKON MOJIENH, Pealn3alus
aJITOPUTMHYECKOI MOJIETU C MTOMOUIBIO CUCTEM KOMITbIOTEPHOM anreOpbl U 3JIEKTPOHHBIX TAOJIHII.
Koncynpranuu ¢ npenogaBarenem.

Tema 9. Pa3HOCTHBIE CXEMBI 17151 YpaBHEHUH € YaCTHBIMU IPOU3BOIHBIMU

CaMocTosTenbHas MpopaboTKa TEOPETUUECKOTO MaTepraia, MPUMEHEHHEe MaTeMaTHYECKUX aJTOPUTMOB,
Mepexo OT aHATUTUYECKOM MOJIEN MaTeMaTHYeCKON 3aJ1auu K €€ aJllTOPUTMUYECKON MOJIENH, Pealn3alus
aJITOPUTMHYECKOI MOJIETU C MTOMOUIBIO CUCTEM KOMITbIOTEPHOM anreOphl U 3JIEKTPOHHBIX TAOJIHII.
Koncynpranuu ¢ npenogaBarenem.
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CamocTosiTe/IbHOE BBINOJHEHHE 32IaHUI 0 HHAMBUAYAJIbHBIM OMJIeTaM, codep:KalluM 4 3aJaHNs.
Ka:xnoe 3aganue onennBaercs B 5 6a/10B. (BbinosiHeHHe MPAKTHYECKUX 3aJaHMI)

Tema 1. ITorpemiHOCTh BBIYMCIICHUH.
KOHTpOJIbHAs paboTa

cobecenoBaHue/onMpoc

Tema 5. ITpubmmkenre GyHKIUI: anmpOKCUMAIIUS ¥ HHTSPITOJISITHS.

CTyneHT NpUBOIUT HA IOCKE pelIeHUe KaKOW-T100 U3 MPEeATIOKEHHBIX 3a]a4, apryMEHTHPOBAHO
MOKa3bIBaeT A(PPEKTUBHOCTH BHIOPAHHOTO METO/A M OTBEYAET Ha BOIPOCHI MPENOAaBaTelisl, Kacatoluecs
npeaMeTa 00CyKIACHHS

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIUILTHHE IPOBOAUTCS B hopMe 3aueTa

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

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

2. VcTouHuKY U KIaccu(UKaIus NorpemHocTeid. AOCONOTHAs M OTHOCUTENIbHAS TOTPEIIHOCTH. 3HaYaIne
1 BepHbIe U (pHI uncia. CBA3b OTHOCUTEIBHOM MOTPEITHOCTH C KOJTMUECTBOM BEPHBIX LUDD.

3. IlorpemrHocTH 3JE€MEHTAPHBIX BBIYMCIUTENIBHBIX OIEpAalMid: CYyMMBI, Ppa3HOCTH. IIPOU3BENEHUS,
4acTHOro, creneHn. OOMA OAX0 K OLIEHKE MOTPeHOCTeH (PyHKIMIA U BBIYMCIUTEIbHBIX aITOPUTMOB.

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

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

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

7. MeTon xopa. AHaIN3 BpEMEHHOW U MPOCTPAHCTBEHHOM CIIOKHOCTU METOA.

8. Meron npocToii ntepaunu. AHaJlIn3 BpEMEHHOW U IPOCTPAHCTBEHHOM CIIOKHOCTH METOJA.

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

10. OcHoBHast uzes M cxeMa peanu3anuu Mmerona 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.

Tunoseie BONPOCHI IK3aMeHAa
1. ITpubmmkennbie uncina. [lorstue npubmmkennoro yucna. [Ipeacrasnenue yncen B namsta OBM.

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

3. IlorpemrHocTH 3JE€MEHTAPHBIX BBIYMCIUTENIBHBIX OIEpAalMid: CYMMBI, Ppa3HOCTH. IIPOU3BEIEHUS,
4acTHOro, crenieHd. OOIMA OAX0 K OLIEHKE MOTPeHOCTeH (PyHKIMIA U BBIYMCIUTEIbHBIX aITOPUTMOB.

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

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

6. Meton kacarenbHbIX (HproTOHA). AHaIU3 BpEMEHHON U POCTPAHCTBEHHOM CII0AKHOCTH METOAA.
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7. Meton xopA. AHaIu3 BpEMEHHON U POCTPAHCTBEHHOM CI0KHOCTH METOAA.
8. Metoa npocToii utepaiuu. AHaJIN3 BpPEMEHHON U MTPOCTPAHCTBEHHOW CIIOKHOCTH METO/IA.

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

10. OcHoBHast uzges U cxeMa peanusanuu Meroga [aycca. Anroputmuzanus merona l'aycca. AHanu3
BPEMEHHOM Y MPOCTPAHCTBEHHOU CIOXHOCTH aJITOPUTMOB.

11. Urepaumonnsie meronbl pemenuss CJIAY: meron mnpoctod urepanuu; Meton 3eigens. Cxema
pean3aliy UTEPALMOHHBIX MeTOA0B. KOHTpOIb CXOOQUMOCTH. AHAIN3 BPEMEHHON M MPOCTPAHCTBEHHOU
CJIO)KHOCTH aJITOPUTMOB.

12. Pemenue cuctemM HeNUMHEWHBIX ypaBHeHuUU. Metog HbroToHa Kak MeTOJ JIMHEApU3allMU HCXOJHOU
3a7a4H.

13. Pemenne cucteM HENMHEWHBIX ypaBHEHU. MeTon mpocThIX WTepauuil. BapuaHThl nTepaloOHHBIX
cxeM. KanoHn4eckas 3anuch OHOIIATOBBIX UTEPALIMOHHBIX IPOLIECCOB.

14. TloHnsaTre 00 MHTEPIONSAIUY | annpokcuManuu. JInHeitHas u KBaipaTuyHasi HHTEPIIOSAITHS.
15. UnaTepnonsiuonHbiii MHorowieH Jlarpanxka. HTEepnonsiiimonHbIii MHOrowieH HproToHa.
16. KycouHast UHTEpIIOJISILIHS.

17. AnnpokcuMariys 1o MEeToay HauMEHbIINX KBaJIPaTOB.

18. [IpuOnmKeHHO BEIYUCIICHHE TPOU3BOJHON (DYHKIIMH B TOUKE.

19. TlonsATHEe O YHMCICEHHOM HWHTETPHPOBAHWU. MeETOJ TPSMOYTOJIBHUKOB M €ro momuduxaruu. Metox
Tpaneuuu.

20. Meton Cumncona. ToyHOCTH METOIOB.

21. Metons penieHust 0OBIKHOBEHHBIX MU (epeHInalbHbIX ypaBHeHUH. CpaBHEHHE METOJIOB.
22. Metop Ditnepa.

23. Meron Pynre-Kytra 4-ro nopska.

24. HenocpeacTBeHHAsi pa3HOCTHAs alpOKCUMAIIMS UCXOAHOM KpaeBOM 3aJauH.

25. Jlunennslii ciydail. CBeneHME pELIEHUS JMHEHHOW KpaeBOW 3ajauyu K pemleHuto 3agadn Komw.
HenocpencTBennast pa3HOCTHas annpokcuManus JudQepeHnnaibHor0 ypaBHEHHS.

26. HenuueliHbpli cioyuyall. Meron «IIpUCTPENIKW». AMNIMPOKCHMaLusA. YCTOMUMBOCTh. CXOIUMOCTH
YHCIICHHOTO peleHus 3a1a4 i AudQepeHnnaibHbIX ypaBHEHUH.

27. TlpocTble MOAEIbHbIE YPAaBHEHUS: YypaBHEHHE I[IE€PEHOCA, YpaBHEHHE TEIUIONPOBOAHOCTH WIIH
muddy3un, BOIHOBOE yYpaBHEHHE WM ypaBHEHHE MalbIX Kojebanuii, ypaBuenue Ilyaccona. OOmumii MeTon
pereHus..

28. 3anava Komm 114 ypaBHEHUS MEPEHOCA.

29. KpaeBas 3a1a4a 11 ypaBHEHUs [IEPEHOCA.

30. KpaeBas 3aaua 1111 ypaBHEHUS TEIUIONPOBOIHOCTH.

31. KpaeBas 3agaya 111 CUCTEMBI THIIEPOOINYECKUX YPAaBHEHUI.

32. DBONIOLMOHHAS 3a7ada C JABYMsI MPOCTPAHCTBEHHBIMU IepeMeHHbIMU. DopMynupoBKa 3amauu Jjist
YpaBHEHHUS TEIUIOMPOBOIHOCTH.

33. Mertoa rapmoHuk. [Ipumep npuMeHeHus.

34. KpaeBas 3amaua nns ypaBHeHus Ilyaccona (3amaua Jupuxie). PazHoctHas cxema. YCTOWYMBOCTH
Pa3HOCTHOMU CXeMBI Ul 3a1a4u Jupuxie.

35. Pemienue pa3HOCTHBIX ypaBHEHUH 174 3ana4uu Jupuxie.

Tunosble 3axanus s 3a4era (IIK-3)
TunoBble 3a1aHus AJsl IK3aMeHa
1. CocTaBHUTh IPOTPaMMBbI B CUCTEME KOMITBIOTEPHO aiareOphl AJIsl YUCIEHHOTO PeIIeHUs] HETMHEHHOTO
YpaBHEHUS 10 METOAY KacaTelbHBIX.
2. CocTaBHUTh IPOTPaMMBbI B CUCTEME KOMITBIOTEPHO aiareOphl AJIsl YUCIEHHOTO PeIIeHUs] HETMHEHHOTO
ypaBHEHUS 110 METOY XOPA.
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3. CocraBuUTbh MPOrpaMMbI B CUCTEME KOMIIBIOTEPHON aJreOphl Ul YUCICHHOTO AU(PepeHIMPOBAHUS
byHKIIH

4. CocraBuTh NPOrpaMMbl B CUCTEME KOMITBIOTEPHON areOphl JUIsl YUCICHHOTO JU(epeHIIMPOBAHUS
byHKIUH.

5. CocTaBUTb MPOrpaMMbI B CUCTEME KOMIIBIOTEPHOH anreOphl Uil YMCICHHOTO HHTETPUPOBAHHMS
(bYHKLMY 110 METOAY Tpamneuui.

4.4. Illkana orieHUBaHMsI IPOMEKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH

Onenka Kommnerenrim
TOCTYOKCHHSI pe3YJIbTaTa)

[K-3 OTAMYHO TNPUMEHSET YHCICHHBIE METOIbl PELICHHS YpaBHEHUH,
CHCTEM  YpaBHEHUH, MNpHOIMKEeHUs  (QYHKUUH, YHCICHHOTO
MHTETpUpOBaHUs W JaudepeHnupoBanns (QyHKUIUH, penieHus
middepeHnInanbHbIX ypaBHEHUH, 3amaun Komm, KpaeBbIX 3ajad,
byHaaMeHTalbHBIE 3HAHMS B OOJACTH YHCICHHBIX METOOB,
npuMeHsieT cpeactsa OBM st pemeHus 3a1ad, HCHOJb3YET
QJITOPUTMBI PELICHUS] HEKOTOPHIX 3a/1a4 alreOpbl 1 MaTeMaTu4ecKoro
aHalu3a, OICHMBAET IIOTPEIIHOCTh METOAOB pELICHUs 3aJayH,
pa3pabarbiBaeT MPOTPaMMBl € HCIIOJIB30BAHUEM  COBPEMEHHBIX
S3BIKOB TIPOTPAMMHUPOBAHHUSL.

«Ba4YTCHO»

IK-3 He npumensier 4uCiI€HHBIE METOABI PELICHUs yPaBHEHUH, CUCTEM
ypaBHEHHH, TPUOMKEHUS (YHKUIUI, YUCIEHHOTO UHTETPUPOBAHUS
u muddepeHurpoBanus (yHKUUH, pemieHus audQepeHInaIbHbIX
ypaBHeHMH, 3amaun Komm, kpaeBbIX 3ama4, (QyHIaMEHTaIbHbIE
3HaHUS B 00JACTH YHUCIEHHBIX METOJIOB, HE NMPHMEHSET CPEACTBa
OBM nns pemieHus 3a1ad, HE HCIHOJIB3YET AJITOPUTMBI PELICHUS
HEKOTOPBIX 3a7a4 anreOpsl M MareMaTH4ecKoro aHaiu3a, He
OLICHMBAET  IOIPEIIHOCTh  METONOB  pEelIeHus  3a7add, He
pa3pabarbiBaeT MPOTPaMMBl € HCIOJIB30BAHUEM  COBPEMEHHBIX
SI3BIKOB IIPOTPaMMUPOBAHUS.

«HE 3a4TCHO»

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOIN paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
conepkanreM paboueii mporpammbl aucturummabl (PIT[]), xoTopas ompenensieT comepskaHue, oObeM, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUEHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIlMOHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

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

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOJTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TeXHUYECKOE oOOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» CONEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCUUTUIAHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:
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- IPOCMOTPETH €1lIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYE€TOM PEKOMEHJOBAHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IIPA CAMOCTOATEIbHOM M3Y4YEHHH TEOPETUYECKON TEMBI CAEIaTh KOHCIIEKT, HCIOJIb3Yysl PEKOMEHIOBAHHbIE
B PITJI ucrounuku, npogeccuoHanbHble 0a3bl JaHHBIX U HHPOPMALMOHHBIE CIIPAaBOYHBIE CUCTEMBI:

- OTBETUTD Ha BOIIPOCHI JIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- [P IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepuaiibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit

PabGoTa ¢ OCHOBHOM M JONOJIHMUTENBHOM JHMTEPAaTYpOl SBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M pPEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKLIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeneHHble B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT 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.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HU3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXkAaTh JIUIIb OCHOBHBIC KIIIOUYEBbIC MO3MIMHU), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM Pa3BEPHYTOro IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoOJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CoOecenoBaHue TmpeanoyaraeT OpraHU3alUI0 Oecelbl MpernojaBaTeiss €O CTYIEHTaMH II0 BOIpOcaM
IIPAKTUYECKOTO 3aHATUS C LENbl0 0ojee OOCTOATENBHOIO BBISBICHUS UX 3HAHUN IO ONPEAEICHHOMY
paszmeny, TeMe, npolieme M T.II. Bce uieHbl Ipynmbsl MOTYT ydacTBOBaTb B OOCYKICHHH, 100aBISTH
MH(POPMALUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

YCTHBIA OMpOC MOXKET TMPUMEHATHCS B pa3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHbII. OCHOBHBIE Kau€CTBA YCTHOTO OTBETA MOJUIEXKAILETO OLICHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PalIMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUSA. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTBI KaK:
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- cofep)KaHUE MPE3CHTAlMN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JUTEPaTyphl), MPaKTHYECKash HAlpaBIE€HHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE TMpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE HU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHUTbH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpblTHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS  JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIONHEHUS 3a/ad CcBoed MpodeccHoHANbHOW WU yueOHOU
JeSTeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apTyMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BEIBO/IBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecriedeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

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

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

3. Kopuees II. K., Tapacenko E. O., I'nagxkoB A. B., Jlepsobun M. A. UwucieHHble METOABI : yueOHOE
nocobwue, 2. - CraBponons: Ceepo-Kaskazckuii @eaepanbubiii yauBepcuter (CKOY), 2018. - 107 c. -
Texkct : oanmektponnbii // OBC «YHuBepcuterckas Oubnumoreka 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 onnaita» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=275819

5. 3enkoB A. B. Uucnennele MeTonsl : YueObHOoe mocoOue ams 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. Unciennsie MeTonbl : YueOHOE TOCOOHE I BY30B.
- Mocksa: [Opaiit, 2020. - 140 c. - Tekcr : smexrponusiii / DBC «MOPAMT» [caiir]. - URL:
https://urait.ru/bcode/452912

7. UucneHnele MeToabl : JaboparopHblid mpakTHKyM. - CraBpomonb: CeBepo-KaBkasckuit denepaibHblii
yausepcurer (CKDY), 2016. - 107 c. - Teker : anexrponHsiil // OBC «YHuBepcuterckas OubOIMOTEKA
onnaitny [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=457891

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

6.2 JlononHUTENBHAS IUTEpPATYpA:

1. demunosuu B.I1., Mapon M. A., lllyBanosa 3.3. Unucnennsie Metosl aHanu3a. [Ipubnmxenue GyHKUUH,
muddepeHnranbHble U UHTETpajibHbIe YpaBHEHUS : y4ueO. mocobue ais By30B. - u3ad. 5-e, crep.. - CII6. [u
ap.]: 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

15



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

4. TunemytauaoB P. @., Xabubymmna K. P. Uncnennsie MmeTossl | yaebHoe mocooue. - Kazans: Kazanckuit
Hay4YHO-HMCCIIeIOBATEeNIbCKU  TexHonoruueckuii yausepcurer (KHUTY), 2018. - 92 c. - Tekcr
anekTponubin  // OBC  «YHuBepcurerckas ~— OMOnMOTEeKa  OHJIAMHY [caiir]. - URL:
http://biblioclub.ru/index.php?page=book&id=500887

5. bana6ko JI. B., TomunoBa A. B. Uucnennsle MeTozbl : yueOHOE mocobue. - Apxanrenbck: CeBepHbIT
(Apxruueckuii) denepanpHbiii yHUBEepcUTeT (CADY), 2014. - 163 c. - Tekct : snexrpoHHsidi // DbC
«YHUBEPCUTETCKAS OmOImoTeka OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=436331

6. barumes, P. B. Uucnennsie meronsl : ydeOHoe mocoOue. - Bech cpok oxpaHbl aBTOPCKOTO IpaBa,
UYucnennsle Metoabl. - Jlumeuk: Jlunenkuii rocynapcTBeHHbIM TexHuueckui yHusepcurer, ObC ACB,
2018. - 73 c. - Tekct : anexrponHsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/88750.html
7. Barep, b. I. Uucnennsle meronsl : ydeOHoe mocoOue. - Bech cpok oOxpaHbl aBTOPCKOTO IIpaBa;
Uucnennsie METOABL. - Canxkr-IlerepOypr: Cankr-IlerepOyprexuii rOCyapCTBEHHBIN
apXUTEeKTypHO-cTpouTenbHblii yHHBepcuteT, ObC ACB, 2017. - 152 c. - Tekct : snextponHsii // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/78584.html

8. Ilesuenko, I. U., Kynmuxosa, T. A. UucneHnble MeToAsl : JIAOOPATOPHBIM MpPaKTHKYM. - Bech cpok
OXpaHbl aBTOpckoro mpasa; Yucnenunsle Metonbl. - CraBpomoib: Ceepo-Kaskasckuil denepanbHbIit
yausepcurer, 2016. - 107 c. - Tekcr : osnextponsbsiii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/62885.html

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

7. MaTepuaJbHO-TeXHMYeCKoe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJIsl TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTALMH, TEKYLIEr0 KOHTPOJSA U MPOMEKYTOUHOM aTTecTaluH,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U MTOMEILIEHUS AJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIIUMH JIJIs TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeIeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpalud (TPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

JlunieH3noHHOE ¥ CBOOOHO PAcIIPOCTPaHIEMOE MPOTPaMMHOE 00eCTICUCHHE:
LibreOffice

Microsoft Windows 10

Omneparmonnas cuctema Microsoft Windows 10

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. Poccuiickas rocynapctBenHast Oubnunorexa. — URL: https://www.rsl.ru

2. Poccuiickas HanmoHanbpHas oudamoreka. — URL: http://nlr.ru

3. [Ipe3unentckas 6ubnuoreka umenu b.H. Expriuaa. — URL: https://www.prlib.ru
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17
JJIeKTPOHHAasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpernomaBaTenss M CTy[JEHTa B TIpolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



