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AHHOTAIUA
JucunminHa «MeTon KOHEYHBIX 3JEMEHTOB» IpEeAHA3HauyeHa s
acmMpaHToB, oOydaronuxcs 1o HanpasiaeHuto 09.06.01 «Mudopmatuka wu
BBIUHMCIIUTENbHAS TEXHUKa», Mpodmib «Maremartuueckoe MOJEeIUPOBaHUE,
YUCJIEHHBIE METOAbI U KOMIUIEKCHI ITPOTPAMM).

TpynoeMKOCTh AUCIUIUIMHBI COCTaBiseT 3 3aueTHbIX eauHuIlbl (108 vacoB).
TpynoeMKOCTh KOHTAaKTHOW paboThl (IO y4eOHBIM 3aHATHSAM) cocTaBisieT 36
4acoB, B TOM 4HCIIe 36 4acoB B MHTEpaKTUBHOU (dopme. Ha camoctosTensHyro
paboty oTBoAMTCS 72 yaca. JucuuIimHa peaau3yeTcss Ha BTOPOM rojly 00y4YeHus
B 3,4 cemectpax. DopMbl KOHTPOJISI — 3a4ET, IK3aMEH.

B 3 cemecTpe TpyAO0EMKOCTh AUCHUIUIMHBI COCTABISAET | 3aUE€THYIO €IUHUILY
(36 uacoB). TpymoeMmKoCcTh JEeKIMI B 3 CeMECTpe COCTaBiIsieT 9 4Yacos.
TpyIOEeMKOCTh NMPAKTUYECKUX 3aHIATHUH B 3 CEMECTpPE COCTABIAET 9 4acoB, B TOM
yucie 9 yacoB B uHTepakTuBHOU ¢opme. Ha camocrositensHyo paboty B 3
ceMecTpe OTBoaUTCS 18 Jacos.

B 4 cemecTpe Tpya0eMKOCTh JUCHUIUIAHBI COCTABISIET 2 3a4ETHBIX €AUHULIBI
(72 4gaca). TpymoeMkocTh JiekIuii B 4 ceMecTpe CcocCTaBisieT 9 4Yacos.
Tpy10eMKOCTh MPAaKTUYECKUX 3aHITUH B 4 ceMecTpe CoCTaBisieT 9 4acoB, B TOM
yucie 9 yacoB B umHTepakTuBHOM ¢opme. Ha camocrositenbHyo paboty B 4
ceMecTpe oTBoauTCA 54 yaca, u3 HUX 18 4yacoB Ha MOATOTOBKY K SK3aMEHY.

HMucuuminHa «MeTol KOHEYHBIX 3JIEMEHTOBY» BXOJUT B OJIOK JAUCIUILIUH
BbIOOpA BapUMaTUBHOW 4YacTU Y4YEOHOro IUIaHA TMOATOTOBKH AaclUPAHTOB IO
HayyHou  cmennanbHOcTH  05.13.18  «MaremaTtnyeckoe  MOJAEIUPOBAHME,
YUCJIEHHBIE METObI U KOMIUJIEKCHI IIPOTPAMM)).

HucuuminHa «MeToa KOHEUHBIX 3JIEMEHTOB» 0a3upyeTcsi Ha AUCIHUILIIMHAX,
CBSI3aHHBIX C U3YYCHUEM PA3JIMYHBIX KJIACCOB MaTEMaTHUUYECKUX MOJIENICH U 3aj1ad,
M3y4YaeMbIX B OakajiaBpuaTe U MarucTparype

3HaHUA, TMOJY4YEHHbIE MPU H3YYECHHH [UCHUIUIMHBI «MeToa KOHEYHBIX
AJIIEMEHTOB», OyIyT BOCTpPEOOBAaHBI TMPH MOATOTOBKE K CAaue KaHIAUIATCKOTO
9K3amMeHa 1o  HayyHodM  cmemuanbHocTH  05.13.18  «Maremarudeckoe
MOJEIUPOBAHUE, YHUCIEHHBIE METOAbl U KOMIUIEKCHI MPOTpaMM», B HAy4HO-
HCCJIeI0OBATENLCKON paboTe, MPHU MOJATOTOBKE BBHIITYCKHON pabOThl M JUCCEpTAIIH
Ha COMCKaHUE YYEHOW CTENEHU KaHAuJaTa HayK.

Heabl0 OUCIUIUIMHBI SBJISIETCS OOy4YeHUE AaCHUPAHTOB OJHOMY U3
3 PEeKTUBHBIX MPOEKIIMOHHBIX METOJOB PEIICHHUS 3a/ady BBIUYMCIUTEILHON
MaTeMaTUKU M OCHOBHBIM IpaBWJIaM MPUMEHEHUS €ro IJis AUCKPETHU3alUd U
YUCJIEHHOTO PELICHUs KPaeBhIX 3aJlay MaTeMaTH4eCKOn (DU3UKHU.

3axaum IMCIUIIINHDI:

1. Pa3BuTh y acnupaHTOB IIEJIOCTHOE MPEACTABICHHUE O MPOECKIIMOHHBIX
MeToJax, BKIIOYass MeETOAbl KoJutokamuii, [amepkwHa, byOHOBa-
lanepkuna, PuTia, HaMMEHBIIMX KBAJAPATOB M METOJI KOHEYHBIX
AJIEMEHTOB;

2. HAay4YUTh AaCIMAHTOB KAUYECTBEHHOMY aHAJIM3y CBOWCTB JAUCKPETHBIX
3aaa4, seisonmxcss MKD — annpokcuManusiMyu HEMPEPBIBHBIX 3aj1ay, U,
B YaCTHOCTH, MCCJICIOBAHUIO CXOAMMOCTH MPUOIMKEHHBIX PEIICHUN K



TOYHOMY MPH CTPEMJICHWHW K HYJIIO IIara Pa3HOCTHOH CETKH JIMOO
CTpEMJICHUM K  OCCKOHEYHOCTH  pPa3MEPHOCTH  KOHCUYHOMEPHOTO

HOJIIPOCTPAHCTBA, B KOTOPOM HINETCS MPHUOJIMKEHHOE PEIICHUE;
3. HAy4YWTh METOJaM pCIICHHS CHCTEM Pa3HOCTHBIX  ypPaBHCHHH,
BO3HHMKAIOIINX MPH JUCKPETH3AIlMA KPAaeBbIX 3aJad MaTeMaTH4CeCKOM

(U3UKK METOIOM KOHEYHBIX DJIEMEHTOB.

B pesynbrare wu3ydeHHs JUCIUIUIMHBI Yy aCHHPAHTOB (OPMUPYIOTCS
CJIEIYIONTNE YHHUBEpPCalbHBIE / obOmenpodeccnoHanbHbie / TpodecCHOHaTbHBIC

KOMIMETEHIIUU (3JIEMEHTHI KOMIIETEHIINN).

Koa u ¢popmyiupoBka dTanbl GOpMUPOBAHNS KOMIETEHIIMH
KOMIeTeHIHH
METO/]IbI MICCIIEAOBAHMS IIPOLIECCOB U SIBIICHUH,
OTIK-1 Bnanenne 3HaeT COCTABIIAIOLINX COJCPKAHNUE TPUKIIaTHON
METOI0JIOTHei MaTeMaTUKU U UH()OPMATHKH.
TEOPETHUYECKHUX U AHAJIM3UPOBATh MAaTEMAaTUUECKUE MOJICIIH,
JKCIIEPUMEHTAIBHBIX Ymeer paboTaTh B 3JIEKTPOHHO-OMOINOTEYHBIX CUCTEMAX
HCCJIENOBaHU B
obsacTu 5 METOJIaMH UCCIIEJOBAaHHS PUKIIaJHON MaTeMaTUKU U
PO eCCHOHATBHOMI MH(OPMAaTUKH, COBPEMEHHBIMU NH(OPMALIOHHO-
ACATCIIBHOCTH Brazeer KOMMYHHKAI[MOHHBIMH TEXHOJIOTUSIMHU B 00JIACTH
MPUKIIQJTHON MaTeMaTUKU M HH()OPMATHKH
[IK-1 CnocoGHOCTh K TEOPETUUYECKHE OCHOBBI U METO/bI PELICHUS
pa3pabortke, 3Haer mddepeHanbHBIX YpaBHEHUH, METOIbI PEILICHHS
00OCHOBAHHUIO U 0000IIEHHBIX KPAeBhIX 3a/1a4
TCCTUPOBAHHUIO CO3/1aBaTh M aHAJIM3UPOBATH HEIPEPHIBHBIE
dbdexTrBHBIX Ymeer MaTeMaTU4eCKue MOJICIIH, pa3padaThiBaTh METOABI U
BBIUCIIUTEIIBLHBIX AITOPUTMBI PELICHUS] HEKOPPEKTHBIX 33184
METOJIOB C
HPUMEHCHHEM COBPEMEHHBIMU METOJIAMHU PEIICHHUS
COBPEMCHHBIX Brnageer | muddepeHnnanbHbIX ypaBHEHU, OCHOBAMH
KOMIBIOTCPHBIX YHCJICHHBIX METOJIOB PEIICHHsI KPAeBhIX 3a/1a4
TEXHOJIOTUH
3HaeT METO/Ibl, UCIIOJIb3yEMBbIE JJISl aHAJIM3a KOPPEKTHOCTH
TK-2 Crioco6HOCTS K JTMHAMHYECKUX CUCTEM U ONTHMAIBLHOTO YIIPaBJICHHS,
paspaboTke u METO/BbI PEILICHNS HEKOPPEKTHBIX 3a]1a4
000CHOBaHHUIO Voer
Ka4eCTBEHHBIX U pa3pabaThIBaTh METO/IbI M AITOPUTMBI PEIICHUS
MPUOIMKEHHBIX HEKOPPEKTHBIX 3a7a4, 0000IIEHHBIX KPAeBbIX 3a/1a4
METOIOB UCCIIEI0BaHMS
MATEMATHICCKIX Brnameer | coBpeMEHHBIMH METOJIaMH PEIIECHHS] HEKOPPEKTHBIX
Moieleii pasIHIHBIX 33124 ONTUMAJIBHOTO YIPABJICHUS JTUHAMHYECKIMHU
0GLEKTOB M SBICHYI CHCTEMaMH, OCHOBAMH YHCJICHHBIX METOJIOB PEIICHUS
HEKOPPEKTHBIX KPAeBbIX 33/1a4
[K-3 CrocoBHOCTE K 3HaeT TEOPETUYECKHE OCHOBBI M METO/IbI, HCIIOJIb3YEeMbIe
JUTS IOCTPOCHUS JMHAMUYECKUX CUCTEM U
pa3paboTke, aHaIHU3y U
. ONTUMAJIBHOTO YIPABJICHHSI, METO/IbI PEIICHHS
MATEMATHUCCKIX 0000IICHHBIX KPAEBhIX 3a7a4
METOJ0B Ywmeer CO3J1aBaTh MAaTEMATHUYECCKUE MOJICIIN JUHAMHNYECKUX
MOZEINPOBAHUA CUCTEM U ONTUMAJILHOTO YIpaBJIeHUs, pa3padbaTbiBaTh




pPa3IUYHBIX O0OBEKTOB U METO/IbI ¥ AJITOPUTMbI PEIICHUS] HEKOPPEKTHBIX 3a/1a4
SIBJICHUN

BJ'IaI[eeT COBpPEMEHHBIMH METOAAaMU PCUICHUA 3aaa4
ONTUMAJIBHOI'O YIIPABJIICHHUA JTUHAMUYCCKUMU
CUCTEMAaMH1, OCHOBaAMH YHCJICHHBIX MCTOJ0B PCIICHUSA
KpacBbIX 3a1a4
st hopMUpoOBaHHS BBIIICYKA3aHHBIX KOMIIETCHIIMN B paMKax JAUCHUIUINHBI
«MeToJi KOHEYHBIX 3JIEMEHTOB) MPHUMEHSIOTCS CIEAYIOUINEe METObl aKTUBHOTO /
UHTEPAKTUBHOTO OOYUEHUS:
MUHHU-JIEKIIMA C aKTyaJdu3aluell H3ydaeMOoro COJEp)KaHHsA, IMPE3ECHTAIUH C
UCIIOJIb30BAaHUEM JIOCKM, KHHUI, BHUJEO, CIAi0B, KOMIBIOTEPOB H T.I., C
HOCEIYIOIUM  OOCY)XKIECHHEM MaTepuajoB, pPAasMUHKM C  BOIIPOCaMH,
OPUEHTHPOBAHHBIMU Ha BBICTpAMBAHHUE JOTHMUYECKON LIETIOYKH U3 MOJIYYCHHBIX
3HaHUW (KOHCTPYHPOBAaHME HOBOTO 3HAaHMs), KOJUIEKTUBHBIE PEIICHHS
TBOPYECKHUX 3a7ady, KOTOpble TpeOyloT OT AaclUpaHTOB HE IPOCTOrO
BOCIPOM3BOACTBA MH(POPMAIH, a TBOPUYECTBA, MMOCKOJIBbKY 3aJaHUS COAECPIKAT
OONBIIMN WM MEHBIIMHA 3JEMEHT HEU3BECTHOCTH M HMEIOT, KaK IpaBHUIIO,
HECKOJIBKO MOJXO0J0B, pabOoTy B MajbIX Ipynmnax (aer BceM acnupaHTam
BO3MO>KHOCTh Y4acTBOBaTh B paboTe, MPaKTUKOBATh HaBBIKK COTPYAHUYECTBA,
MEXJIMYHOCTHOTO OOILIEHUS).

|. CTPYKTYPA U COJEP)KAHUE TEOPETUYECKOHN YACTH
KYPCA
(18 yac., B Tom uncie () yac. ¢ MCNOJIb30BAHUEM METOA0B AKTUBHOI'O
00y4eHus)

MOAYJIb 1. BapuaunoHHble (POPMYJHUPOBKH OCHOBHBIX KpaeBbIX
3axayd. (6 yac).

Tema 1. CymHOCTh METOZ]a KOHEYHBIX 3JIEMEHTOB. I I0CTAHOBKM OCHOBHBIX
KpaeBbIX 3aja4: MMSATH 3a/1a4 ISl OOBIKHOBEHHBIX AU depeHInaabHbIX ypaBHEHUH
2-10 ¥ 4-T0 OPSAKOB U TPEX 3a]ay JUIsl ypaBHEHUI BTOPOTo MOpsiAKa
SILTUITHYECKOro THma (2 Jac.).

Tema packpbIBaeTcs ¢ UCIOIb30BaHUEM MHTEPAKTUBHOUN (POpMbI 00yUueHus -
IIPE3EHTALMN C UCIIOJIb30BAHUEM JOCKH U KOMIIBIOTEPA C MOCIEAYIOIIHUM
00CyXIeHUEM MaTepHUasoB.

HUnmepaxmusnas gpopma 2 uaca.

Tema 2. IlocTaHOBKM OCHOBHBIX KpaeBbIX 3afad: 3amada Jupuxie mis
npocteiiero OY 2-ro nopsiaka (3agava 1), 3amaua Jupuxne maas OHAY 2-ro
nopsiika ¢ MepeMeHHbIMU Kod(pduuueHTamMu (3amaya 2), CMEIIaHHas KpaeBas
3amaya g OJY 2-ro nopsiaka ¢ mepemMeHHbIMU KoddduumneHntamu (3amaya 3),
3anaya [upuxne nns OY 4-ro mopsiaka ¢ nepeMeHHbIMU Kod(@uimeHTamu
(3amaua 4), cmemanHas KpaeBasg 3agaua i OJ[Y 4-ro mopsaka (3amaya ),
CMEIlIaHHAs KpaeBasi 3a/Jada JJisi JIBYMEpHoOro ypaBHeHus Jlammaca (3agaua 6),
CMelIaHHas KpaeBas 3ajada Juisl JByMEpPHOro ypaBHeHus I'enpMmroibla (3amada



7), TpeThsl KpaeBas 3ajada Uil YpaBHEHUs KOHBeKUuU-nupdy3un (3amaqa 8). (2
qac.).

Tema 3. Bapuanuonusie QopmynupoBku 3amaud 1. BapuanuonHbie
dbopmynupoBku 3amad 2 u 3. Bapuanuonnsie dopmynupoBkud 3amad 4 u S.
Bapuanuonnsie dopmynupoBku 3amad 6 u 7. Bapuanuonable (OpMYITHPOBKH
3agaun 8 (2 gac.).

MOAYJIb 2. IIpoeKnnoHHbIE METOAbI THCKPETH3AMU KpaeBbIX 3a1a4 (6
gac).

Tema 4. CymHocTh MeTOAAa NPOEKUUK (MOMEHTOB). MeTOI KOJUTOKALMM JIJIst

3agaun 1. Meton [anepkuna ans 3amaun 1. Meton BbyOnoBa-I'anepkuna ans
3amaun 1. Metoael PuTuna M HanMeHbIIMX KBaApaToB Ui 3anadd 1. OcHOBHas
teopemMa 1 Meroga Purna. Meronel kostokanuy, [anepkumna, Putna um
HAVMEHBIINX KBAAPATOB JJIS IPYTHX OJJHOMEPHBIX 3a1a4 (3 yac.).
Tema 5. CymHOCTh MeTO/Ia MPOEKIMHA JAUCKPETH3ALUUKA MHOTOMEPHBIX KpPaeBbIX
3amay. Meroasl koutokanuii u ["anmepkuna st 3ampad 6 u 7. Metonsl byOHOBa-
[Nanepkuna u Putna o1 3aga4 6 u 7. MeTo/1bl HAMMEHBIMX KBAJpaTOB JJIs 3a]1a4
6 u 7. [IpoekinoHHbIC METOIBI 1A 3a1a4 8. (3 yac.).

Tema packpbIBaeTcs ¢ UCIOIb30BAaHUEM UHTEPAKTUBHOU (POpMBI 0O0yUeHus -
MUHHU-JIEKINN € aKTyaJIU3alreld n3y4aeMoro CoIepKaHusl.

Unmepaxmusnas ¢oopma 2 uaca.

MOAYJIb 3. MeTo KOHEYHBIX 3JIEMEHTOB IMCKPETH3ALMHU KpPaeBbIX
3aja4 (6 gac).

Tema 6. Ilomstue cmaitHa. Crenmens W gedekT cruraitHa. CBoiicTBa
crutaiiHoB.  Mcnonb3oBaHue  CIUIalHOB B KayecTBE Oa3UCHBIX  (PYHKIUH.
[Tpumenenne MKD s pemenus 3agaun 1. Mccnenoanue cxoqumoctu MKD st
3agaum 1. [Ipumenenne MKD nns pemenus 3amauu 2. MccnenoBanue CX0AMMOCTH
MKD nna pewenust 3amaun 2. I[Ipumenenue MKD mns peumienust 3amaum 3.
Uccnenosanne cxonumoct MKD st pemenus 3agauu 3. [Ipumenenne MKD st
peirenus 3agau 4 u 5. (2 yac.).

Tema 7. OcuoBubie 3Tanbl MKD st AByMepHbIX 3anad. TpuaHTyssiiius
o0nacTh W TOCTpoeHUE Oa3uCHBIX (QyHKUMH. DOopMUPOBAHHWE MAaTPHULIBI
kodddumnmentos. Baengenue OapunieHTpuueckux KoopauHat. DopMupoBaHUE
MaTpHIlBI B Cllydae MpsMoyrojibHoi obmactu I (2 yac.).

Tema 8. Beruucnenue k03pPUIHEHTOB MaTPUIIBI, OTBEYAIOIINX BHYTPEHHUM
y31aM. Beruucnenue ko3 @uireHToB, 00yCcIOBIEHHBIX KPAEBBIMHU YCIOBUSIMH 3-
ro pona. Iloctpoenne pasHocTHOM cxembl Ha ocHoBe MKD. HccnenoBaHue
cxonumoct MKD mia pemenus 3amaum 6. Ilpumenenne MKD mns pemenus
sagaun 7. [Ipumenenrne MKD nis pemenus 3amaaqu 8. (2 yac.).

Tema packpbIBaeTcs ¢ UCMOJIB30BAHUEM UHTEPAKTUBHON (OPMBI OOyUEHHUS —
«00OpaTHYI0 CBsI3b» C (OPMUPOBAHHEM OOIIETO TMPEACTABICHUS 00 YpOBHE
BJIQJICHUSI 3HAHUSIMU ACTIUPAHTOB, AKTYAJIbHBIMU ISl 3aHSITHSL.

Humepaxmusnas gpopma 2 uaca.

1. CTPYKTYPA U COAEP)KAHUE MPAKTUYECKOM YACTH
KYPCA



IIpakTuyeckue 3anaTus (18 yac.). Bce npakTu4ecKkue 3aHATUSA
NMPOBOAATCH B UHTEPAKTUBHOM opme

3anstue 1. Boinaua 3aganus Nel: yuciieHHOE pelICHHE OJHOMEPHOW 3ajlaud.
Bri6opa anropurma. (2 gac)
3aHsATHE TPOBOAUTCS B HMHTEPAKTUBHOW (opMe pa3sMHHKH C BOIPOCAMH,
OPUEHTHUPOBAHHBIMM HA BBICTpaMBaHWE JIOTMYECKON IIEMOYKH M3 TOJYyUYEHHBIX
3HAHHUM (KOHCTPYMPOBAHHUE HOBOT'O 3HAHMS).
Humepaxmusnas ¢popma 2 uaca.
3ansaTue 2. Onucanue NporpaMmbl, peann3yronei YuCIeHHBIA MeTo/I. (2 Jac)
3ansarue 3. CocraBiieHHE U OTJIAJKA IPOrpaMMel. (2 Jac)
3ansTue 4. [IpoBeneHue 4YMCICHHBIX SKCIIEPUMEHTOB. AHAIM3 Pe3yibTaToOB. (2
qac)
3ansarue 5. Boigaua 3aganuss Ne 2: 4YuClIeHHOE peIlIEHHUE IBYMEPHOW 3aJayu.
Bri6opa anropurma. (2 gac)
3aHsATHE TPOBOJUTCS B MHTEPAKTUBHON (hOpME - KOJUIEKTMBHOE PEIICHHE
TBOPUYECKON 3ajgaud, KOTOpoe TpeOdyeT OT aclupaHTOB HE MPOCTOrO
BOCITPOU3BOJICTBA HMH(OpPMAIIMM, a TBOPYECTBA, IOCKOJBKY 3aJaHusl COAEpKaT
OONBIIMI WM MEHBIIUN BJIEMEHT HEW3BECTHOCTH W HWMEIOT, Kak IPaBUIIo,
HECKOJIBKO IIOJIXOJIOB.
Humepaxmusnas gpopma 2 uaca.
3ansaTue 6. Onucanue NporpaMmbl, peaan3yoniel YUCICHHBIA MeTO/I. (2 Jac)
3ansaTue 7. CocTaBieHue U OTJIajiKa MporpaMmal. (2 Jac)
3ansarTue 8. [IpoBeeHHE YHMCIEHHBIX JKCIIEPUMEHTOB. AHAIN3 PE3yJIbTATOB.
(24ac)
3aHsATHE MPOBOAUTCS B MUHTEPAKTUBHOU (Popme pabOThl B MaJbIX Tpymmax
(maeT BceM acmMpaHTaM BO3MOXXHOCTh y4YacTBOBaTh B paboTe, MPAKTUKOBATH
HABBIKU COTPYIHUYECTBA, MEKIMIYHOCTHOTO OOIIICHNUS).
Humepaxkmuenas ¢popma 2 uaca.
3ansTue 9. 3ammra OTYETOB IO BHIMIOJHEHUIO 3a/1aHusl. (29ac)

JlabopaTopHbie padorsl (0/0 yac.)

Kypc He npenycmaTtpuBaeT 1abopaTopHbIX padoT.



I1l. YHEBHO-METOANYECKOE OBECIIEHEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCS

qu6HO-M€TOI[I/I‘-ICCKOC oOecreueHue CaMOCTOSITCIIbHOM pa60TBI
06y‘IaIOHII/IXCH 10 JUCHUIIIINHC «MGTOI[ KOHCYHBIX 3JICMCHTOB» IIPCACTABJICHO B
IMPUIO0KCHUHN 1 ¥ BKIIFOYaEeT B ceOs:

3 cemecTp
Ne| Kontponupye | Kogbl, HaUMEHOBaHUE U 3TAIIbI OlLieHOYHbIE CPENCTBA
MbIE pa3/iesibl (bopMUPOBAHUS KOMITETSHITHIA TeKyILHil IPOMEXKYTOUHAS

I / TeMBI KOHTPOJIb aTTecTanus
[ | AMCUUIUIMHBI
i
1 | Temsr 1-3 OIIK-1 [IK-1, TTK-2, YO-1 3auer, Bompocs! 1-15

IK-3 CobecenoBanue

3Haer

2 | Baustue 1 -4 | OIIK-1 TIK-1, TIK-2, | Ymeer I1P-11 3auer, Bonpockl 1-15

[1IK-3 Bmaneer pac4YeTHO-

rpaguyeckast
3a1a4a
4 cemecTp

OIIK-1 IIK-1, ITIK-2, | 3unaer vVO-1 DK3aMeH, BOIPOCHI

I1IK-3 Cobecenoanue | 1-31
3 | Temsr 4-8

3anstue 5-9. | OIIK-1 IIK-1, TTK-2, YnMmeer DK3aMeH, BOMPOCHI

T1K-3 Bmaneer I1P-11 1-31

4 pacueTHo-
rpaguueckas
3aj1ava

IUIaH-Tpa(UK BBIMOJIHEHUS] CAMOCTOSITENIbHOM paboThI MO AUCLUILIIMHE, B TOM
YUCIIE IPUMEPHBIE HOPMBI BPEMEHH Ha BBINIOJHEHHUE 10 KaXI0MY 33JaHUI0;
XapaKTepUCTHKA 3aJaHUil [ CaMOCTOSITENIbHOM paboThl 0Oydaroluxcs
Y METOJIMYECKHE PEKOMEH IAllMU TIO UX BBIMIOJHEHUIO;
K  MPEACTABJICHUIO
CaMOCTOATENbHON pabOThI;

TpeOOBaHUS

KPUTEPHUH OLICHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

ohopMIICHUIO

pe3ynbTaToOB

IV. KOHTPOJIb JOCTUKEHUA LHEJIN KYPCA




(DOHI[ OLICHOYHBIX CPCACTB 110 AUCHUINIINHE IMPCIACTABJIICH B IIPHUIJIOKCHUN 2.

V. CNIACOK YYEBHOM JUTEPATYPBI 1
MH®OPMALIMOHHO-METONYECKOE OBECIIEYEHUE
TV CHUILIAHBI

OcHoBHas JuTEpaTypa

1. AmocoB, A.A. Brruunciourenpnble Metoasl / A.A. AwmocoB, IO.A.
HNyounckuit, H.B. Komuenosa. — CII6.: Jlams, 2014. — 672c.
http://e.lanbook.com/books/element.php?pll 1d=42190

2. Bacumbes, ®@.II. Meronsl ontummsanuu. Ku.l / ®.JI. BacuibeB. — M.:
MIIHMO, 2011. 624c.
http://e.lanbook.com/books/element.php?pll id= 9304

3. Bonkos, K.H. BroluuciaurenbHble TEXHOJOTHH B 3aJadaX MEXaHUKHU
s>kuakoctu ¥ rasza / K.H. Boakos, B.H. EMensanoB. — M.: ®usmariurt, 2012.
— 468c. http://e.lanbook.com/books/element.php?pll id=59637

4. Bacumbe, ®.II. Metoasl ontummuzanuu. Ku.2 / ®.JI. BacuipeB. — M.:

MIIHMO, 2011. 434c.

http://e.lanbook.com/books/element.php?pll id= 9305

5. Mayros, P.3. IlporpammupoBannie MKD B MATLAB: YuebHoe mocooue/

P.3. HayroB. — Kazawb: MU3n-Bo Kazanckoro roc. yu-ta, 2010. — 7lc.

http://window.edu.ru/resource/069/76069

JlomoJIHUTeIbHAS JINTEPATypa

1. Teprens B.I1., ®ypcor B.A. Jlekiiuu 1o mapaiedbHbIM BEIYUCICHUSIM:
Yuebnoe nmocobue. - Camapa: M3a-so Camap. roc. aspokocm. yH-Ta, 2009. -
164 c. http://window.edu.ru/resource/552/72552

2. Bepgeiiko H./l., Cembikuna T.Jl., 'pe6ennukos [I.1O., Sxosnes A.1O.
[IpumeHeHne MeTo/1a KOHEUHBIX AJIEMEHTOB B MEXAHUKE CIUIONTHBIX CPE/I:
YuebHo-meroauueckoe mocoowue. - Boponex: M3n-so BI'Y, 2003. - 51 c.
http://window.edu.ru/resource/152/27152

3. ®@upcos, [I.K. Metoa KoHTpoIbHOTO 00bEMa Ha HECTPYKTYPUPOBAHHOMN
CETKE B BHIYMCIIUTEIBHON MexaHuke: YueoHoe nocodue / [I. K. dupcos. —
Tomck: TT'Y, 2007. — 72c. http://window.edu.ru/resource/903/71903

4. CmupnoB B.B. MeTo KOHEUHBIX 3JIEMEHTOB. Y 4eOHOE TTOCOOueE.
http://window.edu.ru/resource/978/32978

Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH

«AHTepHeT»
. http://eqworld.ipmnet.ru/ru/library/mathematics/probability.htm Mup
MaTEMAaTHYECKUX YpaBHEHUM. KHUTHM 110 MareMaTuke
. https://dic.academic.ru/dic.nsf/ruwiki/1028588 Maremartuyeckoe

MOACIUPOBAHUC


http://e.lanbook.com/books/element.php?pl1_id=42190
http://e.lanbook.com/books/element.php?pl1_id=9304
http://e.lanbook.com/books/element.php?pl1_id=59637
http://e.lanbook.com/books/element.php?pl1_id=9305
http://window.edu.ru/resource/069/76069
http://window.edu.ru/resource/552/72552
http://window.edu.ru/resource/152/27152
http://window.edu.ru/resource/903/71903
http://window.edu.ru/resource/978/32978
http://eqworld.ipmnet.ru/ru/library/mathematics/probability.htm
https://dic.academic.ru/dic.nsf/ruwiki/1028588

3. http://www.mathnet.ru/php/journal.phtml?jrnid=mm&option_lang=rus Xypnain
«MartemaTnueckoe MOJACIUPOBAHUCH

4. https://postnauka.ru/courses/84608 Marematuueckoe MoaeaupoBanue. Kak
BBIYUCIIUTCIIBbHBIC MCTOAbI MCHAKOT KU3Hb

5. https://matlab.ru/solutions/tech-calc/mathmod MaremaTuyeckoe
moeaupoBanne B Matlab

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U MPOrPaMMHOI0 o0ecreYeHnst

Jlekium mpOBOIATCS € HCIOJIB30BAaHUEM IIPOEKTOpPAa W MYJIBTUMEIHWHOTO
KOMIUIEKCA JUIA IPOBEACHUsA JIEKIMW BHYTPEHHEW cucrtemsl noprana J[BOY.
[IpakTyeckne 3aHATHS NPOBOMIATCA B CIELUATU3UPOBAHHOM KOMIIBIOTEPHOM
Kkjacce. s cocraBiieHHs JOKYMEHTAIlMM HCIIOJIb3YETCS TEKCTOBBIM IPOLIECCOP
(LibreOffice unu Microsoft Word).

VI. METOINYECKHUE YKA3ZAHUA
ITO OCBOEHUMIO U CHUITJIMHBI

JucuurimHa u3ydaercsl B CICAYIONIMX OpraHU3alMOHHBIX (QopMax: JIEKIUH,
MPAKTUYECKUE 3aHATUSA U CAMOCTOATENbHAs padoTa acnupaHTa. ACIHUPAHT JOJIKEH
IUIAaHUPOBATh  rpaMK  CaMOCTOATENBHOM  pabOThl MO  JUCUHUIUIMHE U
MIPUIEPKUBATHCS €TO.

OcHOBHOU ~ (popMOIl  caMOCTOSITENIBHOW — paOOThl  acUpaHTa  SABIISETCS
BBINIOJIHEHHE MTPOEKTA, a TAK)KE MOJArOTOBKA TOKJIAA0B JIJISl IPAKTUYECKUX 3aHATH.

K mpakThyeckum 3aHSATUSIM ClelyeT TOTOBHThCS. [[ns 3TOro HEoO0Xoaumo
3HaTh TNPOrpaMMy Kypca U PEKOMEHJIOBaHHYIO JutTeparypy. Heoboxomumo
MOBTOPUTH OCHOBHBIE pa3leibl TaKuX KypcoB, Kak «JluddepeHnmanbabie
ypaBHEHUS», «YPABHEHHsS] MAaTeMaTUYECKON (PU3UKI»», YTOOBI OCBAaUBAaTh HOBBIN
Matepuan 6osee 3PpGHEeKTUBHO. ACMHUPAHTY HEOOXOAMMO AKTHBHO y4acTBOBATh B
JUCKYCCUAX, HE O0sAThCA 3aJaBaTh BOMPOCHI MPEMNOAABATENIO € JIPYTUM
Y4aCTHUKaM.

KoHTponb 3a  BBINIOJIHEHHEM  CaMOCTOSITEIbBHOM  pabOThl  acmupaHTa
NPOU3BOAMTCS B BHJE KOHTPOJS KaXKIOro dTana padoThl, OTPa)KEHHOTO B
JOKYMEHTAIH, U 3aIUThl IPOEKTA.

VII. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUATIIMHBI

[TpakTHdecKkue 3aHATHS MPOBOAATCSA B CICIUATU3HPOBAHHOM KOMIIBIOTEPHOM
kimacce. HeoOGxomuMo oOopymoBaHue i JAEMOHCTpAIlMKd  TPE3CHTAIUM:
KOMIIBIOTEP, TPOCKTOp, MOHUTOpP. KowmmbloTrep AoKeH OBITHh OCHAICH
cienyronmM nporpaMmHabsiM obecrieuenueM: LibreOffice nmum Microsoft Word, a
taxoke Microsoft PowerPoint.


http://www.mathnet.ru/php/journal.phtml?jrnid=mm&option_lang=rus
https://postnauka.ru/courses/84608
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IInan-rpa¢guk BHIMOJTHEHHUSA CAMOCTOATEIbHONH padOThI MO IMCHMILIMHE

3 cemecTp
Ne ara/cpoku Bcero dopma
A p Buanr CPC p
/0 | BBINOJHEHUS 4acoB | KOHTPOJIsI
1. 1-5 Hemens N3yuenue TeopeTnueckoro Mmatepuana teMol 1 | 4 Cobecenos
T10 JICKIUSM, perrenue 3aaa4 [13-1 aHue
oOyueHus
2. W3yuenmne TeopeTnyeckoro mMarepuaia TeMsl 2 | 6 Cobecenos
6-11 Henmens | mo JeKkuusM, peuienue 3anad [13-2-3 aHue
oOyueHus
12-17 nwenmens | M3ydyeHue TEOPETUUSCKOTO MaTepraia TeMbl 3 | 6 Cobecenon
3 oOyueHus T0 JISKIUsIM, perienue 3aaay [13-4 aHue
18 Henensa [ToaroroBka k 3auety 2
4.
5 BCEI'O 18
4 cemecTp
Ne aTta/cpoxu Bcero dopma
A p Buaslr CPC p
/0 | BBINOJHEHHS 4acoB | KOHTPOJsi
6. 1-9 Henens N3ydenne TeopeTndeckoro Mmatepuaia tem 4-6 | 18 Cobecenon
0 JIEKIUAM, pemeHue 3aaay [13-5-6 aHue
oOyueHus
7. N3yuenune teopeTnyeckoro marepuaia tem 6-8 | 18 CoOecenos
10-18 memens | mo JiekmmsiM, pemeHue 3aaad [13 6-9 aHue
oOyueHus
IToaroroBka K 3K3aMeHy 18
8.
1 BCEI'O 54

PexomeHaanuu mo caMmoCTOATEIbHOM padoTe CTYACHTOB
PexoMenaanuu mo padore ¢ JuTepaTrypou
s 6oniee 3p(HEeKTUBHOTO OCBOEHHUS M YCBOEHUSI MaTepualia peKOMEHyeTCs
O3HAKOMHTBCSI C TEOPETHUYECKUM MaTepHajoM IO TOM WJIM HHOM Teme [0
IPOBEJCHUS MPAKTHUUECKOro 3aHsATHs. Bcio ydueOHyro JuTepaTypy >KelaTellbHO
U3y4aTh «I10J KOHCIIEKT».




[{ens HamucaHwsi KOHCTIEKTA MO JAUCITUIUIMHE — C(HOPMUPOBATH HABBIKU TI0
MIOUCKY, 0TOOPY, aHaIK3y U (POPMYIHPOBAHUIO YU€OHOTO MaTepurara.

Paboty ¢ TeopeTHyecKkMM MarepuajoM MO TeME MOXKHO IPOBOIUTH IO
CIEAYIOLIEH CXeMe:

- Ha3BaHUE TEMBbI;

- [IEJIM Y 33J]a4 U3YUYEHUS TEMBI;

- OCHOBHBIE€ BOIIPOCHI TEMBI;

- XapaKTEpUCTHKA OCHOBHBIX MOHSITUU M ONpPEACIICHUI, HEOOXOIUMBIX JIJIs
YCBOCHUS TAHHOMW TEMBI;

- KpAaTKHE€ BBIBOJbI, OPUEHTHUPYIOIIME Ha OIPEIACICHHYI) COBOKYITHOCTH
CBEJICHUM, OCHOBHBIX HJIEM, KJIIOYEBBIX ITOJIOKECHHUH, CUCTEMY JI0KA3aTENIbCTB,
KOTOPbIE HEOOXOANUMO YCBOUTb.

[Ipu pabGoTe Ham KOHCIEKTOM OOS3aTEIBHO BBIABISIOTCS W OTMEYAIOTCS
TPYAHBIE I CaMOCTOSITEJIBHOTO HW3YyYE€HHUS BOMNPOCHI, C KOTOPHIMHU YMECTHO
o0paTUThC K TMpENoJaBaTeIi0 IPH IIOCEHIEHUH KOHCYJbTAaIlui, JIu00 B
VHIUBUYaJIbHOM MOPSJIKE.

MeToanueckune YKa3aHud 110 NOATOTOBKE K IPAKTUHYCCKUM 3aHATUAM

IToATOTOBKY K KaKJIOMy IPAKTHYECKOMY 3aHITHIO KaKbIM CTYIEHT JTOJDKECH
HAayaTh C M3Yy4YEHUS TEOPETUYECKOIO MaTepuajia W O3HAKOMIICHHSI C IUIAHOM,
KOTOPBIA OTPAXKAET COACPKAHHUE MPEIJI0KEHHOW TEMBbI. Bce HOBBIE MOHATHSA MO
U3y4aeMoil TeMe He0OXO0IMMO BBIYUYUTh HAU3YCTh U BHECTHU B IJI0CCAPHiA, KOTOPBIN
1[€J1€CO00pa3HO BECTH C CAMOT0 Hayasla u3ydeHus Kypca. Pe3ynbrar Takoi paboThl
JOJDKEH TPOSIBUTBCSI B CIHOCOOHOCTH CTYAEHTa CBOOOJHO OTBETUTHh Ha
TEOPETHUYECKHE BOIMPOCHl MO TEME€ 3aJaHus, MPABWIBHOM BBINOJHEHUU
1abopaTopHOIl paboOTHI.

B npouiecce mpakTU4eckoro 3aHATHs CTYACHT JIOJDKEH CO3/1aTh TpeOyeMbli
JOKYMEHT C IOMOIUBIO MPEIIaraéMoro MporpaMMHOIO CpPEICTBA U BBINOJHUTH
TpeOyeMble B 3a/laHUU ONEepaluy, JIMOO MOATOTOBUTh K TUCKYCCUH TEOPETUUYECKUN
MaTepHal 1o IpeyIoKEHHON TEME.

Kpurepuu onenku 1a00paTopHbIX(IPAKTHYECKHUX) padoT

— 100-86 - BbImMONHEHBI BCE 3aJaHMS MPaKTUUYECKOW (J1abopaTOpHON)
paboOThI, CTYAACHT YETKO U 0€3 OITMOOK OTBETUJI HA BCE KOHTPOJIbHBIE BOMPOCHI.

— 85-76 - BEIMOTTHEHBI BCE 3a/laHuUs TPAKTHUECKOH (J1abopaTopHOIi) padoTHI;
CTYJIEHT OTBETHJI Ha BCE KOHTPOJIbHBIE BOMIPOCHI C 3aMEUYaHUSIMHU.

— 75-61 BBITIOJTHEHBI BCE 3aJIaHUSI IPAKTUIECKOM (1abopaTopHOif) paboThI ¢
3aMEYaHUsAMHM; CTYICHT OTBETUJI HA BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSIMHU.

- 60-50 OamnoB - CTYACHT HE BBINOJHUJ WJIM BBINOJHUI HEMPABUIBLHO

3alaHusl TIpaKTUYeCKOM (j1abopaTopHOi) paldOThI; CTYACHT OTBETUJI Ha

KOHTPOJBHBIC BOMPOCHI C OIMMOKaMU WM HE OTBETWJ Ha KOHTPOJIbHBIE

BOITPOCHI.
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MMacnopt ®OC

Koxa u ¢popmyupoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIETEeHIHH
METO/IbI UCCIIEAOBAHHMS IIPOLIECCOB U SIBIICHHH,
OI1K-1 Brazenue 3Haet COCTABJISIONIMX COJICPKAHNE IPUKIIATHOM
METOIOTIOrHeHi MaTeMaTHK{ ¥ HH()OPMATHKH.
TEOPETHUYECCKUX U AQHAJIM3MPOBATH MATEMATHIECKUE MOJIEIIH,
IKCIIEPUMEHTATBHBIX Vmeer paboTaTh B 3JIEKTPOHHO-OMOIMOTEIHBIX CHCTEMAX
HCCIIEIOBAHUN B
obmactu 5 METOIaMH UCCIIE0OBAHMS IPUKJIaJHON MAaTEMATHKU
npo(heccHOHAIbHOI WH(OPMATHUKH, COBPEMEHHBIMH HH()OPMAIMOHHO-
ACATEILHOCTH Braneer KOMMYHHKAI[HOHHBIMHU TEXHOJIOTHUSAMH B 00J1aCTH
HPHUKJIAJTHON MaTeMaTHKA ¥ HH)OPMATHKH
ITK-1 Crioco6HOCTD K TEOPETUYECKHE OCHOBBI M METOJIBI PEIICHUSI
pa3paboTke, 3Haer Qg epeHnaIbHbIX YPaBHEHUH, METO/IBI PELICHUS
000CHOBAHUIO H 0000IIICHHBIX KPAeBbIX 3a1a4
TCCTUPOBAHUIO CO3JaBaTh M aHAJIM3UPOBATH HEIPEPHIBHBIE
3 peKTHBHBIX Vmeer MaTeMaTHYECKUe MOJIEIH, pa3pabaTbiBaTh METOIBI U
BRIYHCITHTCIILHBIX AITOPUTMBI PELICHHUS HEKOPPEKTHBIX 3a/1a4
METO/IOB C
HPUMCHCHHEM COBPEMEHHBIMU METOJIAMHU PEIICHUS
COBPCMCHHBIX Bmageer | muddepeHnnanbHpIX YpaBHECHHH, OCHOBAMHU
KOMIIBIOTCPHBIX YHCJIEHHBIX METOOB PEIICHHs KPAEBhIX 3a1a4
TEXHOJIOTHI
3Haer METO/IbI, MCIIOJIb3YEMBbIE ISl aHAIN3a KOPPEKTHOCTH
1IK-2 Crioco6HOCTS K JTMHAMHYECKUX CHCTEM U ONTHMAIBLHOTO YIIPaBICHHS,
paspabotke 1 METO/IBI PEIIEHUS HEKOPPEKTHBIX 3aa4
000CHOBaHUIO Voot
Ka4eCTBEHHBIX U pa3pabaThIBaTh METO/IBI M AJITOPUTMBI PEIICHHUS
NPUOIIMKEHHBIX HEKOPPEKTHBIX 3a/1a4, 0000IIEHHBIX KPAeBBIX 33714
METOJIOB HCCIIEIOBAHHS
MATEMATHIECKIX Brageer | COBpeMEHHBIMH METOJaMH PEILICHUS HEKOPPEKTHBIX
MOJIENEH PasTHIHBIX 3aj1a4 ONTUMAJIBHOTO YIIPABJIEHUS THHAMHUECKIMHU
06LEKTOR 1 ABICHHH CHCTEMaMH, OCHOBAMH YHMCIICHHBIX METO/IOB PEIICHHSI
HEKOPPEKTHBIX KPAEBBIX 3314
3HaeT TEOPETHUYECKHE OCHOBBI M METO/IbI, HCITOIB3yEMBIE
JUTS TIOCTPOCHHUS TMHAMHUYECKHX CUCTEM H
TK-3 Crioco6HOCTS K ONTHUMAJIBHOTO YIPABJICHHSI, METO/IbI PEIICHHS
paspaboTKe, aHaIU3y U 0000IIIEHHBIX KPACeBhIX 3a/1a4
HCCIIEIOBAHHIO
MATEMATHICCKIX Vmeer CO3/1aBaTh MaTEMaTHUYCCKUE MOJIEIN JUHAMUIECKUX
METOIOB CHCTEM U ONITUMAIILHOTO YIIPaBJIEHHUs, pa3pabaThIiBaTh
METOJIbI U aJITOPUTMBI PEIICHUS HEKOPPEKTHBIX 33124
MO/ICTHPOBAHHSI
Briageer | COBpeMEHHBIMH METOIAMH PEIIICHUS 3a1a4

Pa3IUYHBIX 0OBEKTOB U
SIBJIEHU

ONTUMAJIFHOTO YIPABIEHUS TUHAMUYECKUMU
CHUCTEMAaMHM, OCHOBAMHU YHMCJIEHHBIX METOAOB PEILICHUS
KpaeBbIX 3aJa4

3 cemecTp

Ne | KonTponupye

KO)II)I, HaAMMCHOBAHUEC U OTallbl

OrneHOYHBIE CPEICTBA




MBI€ pa3aebl (dbopMUPOBaHUS KOMITETEHIIHH TeKYIIHi MIPOMEXKYTOUHAs
i / TEeMBI KOHTPOJIb aTTecTanus
[ | mucuunIuHLBL
i
1 | Temnr 1-3 OIIK-1 IIK-1, IIK-2, VO-1 3auer, Borpocs 1-15
IK-3 CobecenoBanue
3Haer
2 | 3ansarue 1 -4 OIIK-1 IIK-1, IIK-2, | YMeeT I1P-11 3auer, Bompocsl 1-15
T1K-3 Bmaneer pac4eTHO-
rpaduueckas
3aa4a
4 cemecTp
OIIK-1 IIK-1, ITIK-2, | 3unaet vVO-1 DK3aMeH, BOIPOCHI
I1IK-3 Cobecenoanne | 1-31
3 | Temsr 4-8
3ansarue 5-9. | OIIK-1 IIK-1, I1K-2, Ymeer DK3aMeH, BOIPOCHI
T1K-3 Bmageer I1P-11 1-31
4 pacueTHo-
rpadudeckas
3agada
IIIka/ia oueHUBaHUs YPOBHS COPMHUPOBAHHOCTH KOMIIETEHIIUI
Kon u Ortanbl GOpMHPOBAHHSA KpuTepuu noka3aTejin
(opmysup | KOMHETEH U
OBKA
KOMIIeTeHI]
0
OIIK-1 METO/IbI CdopmupoBanHbie Crioco6HOCTB
Bnanenwne - WCCIICTIOBAHHSI MPEJICTABICHUSI O METOJaxX | IaTh OTBETHI
MeToz10M10r (opor MPOLECCOB U ABNICHUI, | MCCIE0BAHMA MPOLECCOB U | HA BONPOCHL
e oBLI COCTaBJISTOITUX SIBIICHUH, COCTABIAIONIIX | O
TEeopeTHIec ypoBeH cozepiKanne coJiep>kaHue MPUKJIAHOM | CYIIECTBYIOIIL
KHX U b) TIPHUKJTATHOM MaTEeMaTHKU ¥ HHPOPMATHKH | HX METOJaX
IKCIIEPUMEH MaTEeMaTUKH U
TaJTbHBIX WH(OPMATHKH.
HCCIICIOBAaH AHATU3UPOBATH Ymenue aHanu3upoBath | CiocoOHOCTH
Ui B yMeeT | MareMaTHYeCKHe MaTeMaTHYECKHE MOJICITH HaHTH
o0nactu (mpoaB | moaenu, paboTath B Ymenue paboTtath B | HY)KHBIE JUIS
npoeccuo | UHYTHIH | 3JEKTPOHHO- AIIEKTPOHHO-OMOIMOTEUHBIX | pEIICHUS
HaJBbHOU ) OMOIMOTEUYHBIX cucTeMax 3a;au
JESTEIIEHOC CUCTEMax METO/TBI
TH BIaJiee | METOJaMU YcnemHoe u | CmocoOHOCTH




T MCCJIEIOBAHMUS CHUCTEMaTUYECKOe MOSICHUTD
(BBICOK | TIPUKJIATHOM MPUMEHEHUE METOJIOB | BEIOOD
uit) MaTeMaTUKH U M CCJIETOBAHMUS METOJIOB
UH(POPMATHUKH, byHaaMeHTanTbHON U
COBPEMEHHBIMU MPUKIAIHON MaTeMaTUKU
UH(POPMALIMOHHO- VYcnemHoe u
KOMMYHHKAIIUOHHBIM | CHCTEMaTH4YeCcKoe
¥ TEXHOJIOTUSIMU B MPUMEHCHHE  COBPEMCHHBIX
o0nacTu NMpUKIaAHON | HHPOPMAIIMOHHO-
MaTEMAaTHKH U KOMMYHHKAITHOHHBIMH
uH(popMaTHKH TEXHOJIOTHI B oOmactu
MATEMATHKU 1 MEXaHUKU
3HaeT TEOPETUYECKHE CdopmupoBanHbie Crioco6HOCTh
(TTopor | OCHOBBI U METO/TBI MIPEICTABICHHUS 0 | 1aTh OTBETHI
K-1 OBBIN pelieHus TEOPETUYECKHX OCHOBAaX M | Ha BOIIPOCHI
k ypoBeH | muddepeHIHaTbHBIX | METOJaX, MCIOIb3yeMbIX s
CnocoGHoc .
b) YpaBHEHUM, METOJIbI peleHus
ThK pereHus i depeHIaTbEHBIX
pa3paboTke, 6506 . 6506
060CHOBAHN 00001IEeHHBIX ypaBHEHU U OOOOIICHHBIX
KpaeBbIX 3a7a4 KpaeBbIX 3a71a4
'}[OG(IJ/ITI/IPOBaH yMeeT | co3daBaTh U Ymenue co3naBath | Hamuuue
"o (HponB“ AHATU3UPOBATH HENPEePBIBHBIE pa3pa60TaHvH
S beKTHBH UHYTHIA | HEMPEePBIBHBIE MaTeMaTH4eCKue MOJIEJIH, | BIX MOJEIeH,
LIX ) MaTeMaTHYECKUC pa3pabaTeiBaTh METOJBI ¥ | METOJOB U
MO/JIEJIH, aJITOPUTMBI pellieHus | anrOpUTMOB
BBIYHCITUTE
LHDIX pa3zpabaThIBaTh HEKOPPEKTHBIX 337124 pelreHus
METO/IbI U AITOPUTMBI HEKOPPEKTHBI
METO/IOB C
pereHus X 3a/1a4
MPUMEHEHU
o HEKOPPEKTHBIX 3aj1a4
COBPEMEHH BJIaJIe€ | COBPEMEHHBIMU VYcnemnHoe u | CnocoOHOCTH
X T METOJIaMU PeLICHHS CHUCTEeMaTUYECKOe OOBSICHUTH
KOMITBIOTED (BVI)ICOK nnq)q)epeHquaHLHHx MIPUMEHEHNE METOJIOB | TPUMEHEHUE
HEIX uit) YpaBHEHUI, OCHOBAMU | pEUICHUS METO/IOB
TeXHONOTHi YHCJIEHHBIX METOJIOB nn@(l)epel{vunanLHblx
pellIeHus KpaeBbIX YpaBHEHHUH, OCHOBHBIX
3aj1a4 YHCIICHHBIX METOJIOB
pelIeHus KpaeBbIX 3a7a4
[TK-2 3HaeT METO/IBI, CdopmupoBaHHbIe Crioco6HOCTh
CnocobHoc | (TOpor | HUCTIONb3yeMble TS MPEJICTAaBICHUST O METOoJax | IaTh OTBETHI
Th K OBBIN aHajam3a HCCIICIOBAHMSI KOPPEKTHOCTH | Ha BOITPOCHI
pa3paboTKe | YPOBEH | KOPPEKTHOCTH 3a1aq ONTUMAJILHOTO
u b) JTUTHAMHUYECKHIX yIIpaBIeHUS, METOJ1aX
000CHOBaHU CHUCTEM U pelieHus HEKOPPEKTHBIX
10 ONTUMAITBHOTO 3a/1a4
KauyeCTBEHH yIpaBIeHUS, METO/IbI
BIX U peleHus
npUOIKEH HEKOPPEKTHBIX 3a71a4
HBIX ymeer | pa3zpabarbIBaTh YMeHnne pa3pabatbiBath | Hannume
METO/IOB (IpOJIB | METOJBI U AIITOPUTMBI | METOJIBI u QITOPUTMBI | pa3paboTaHH
UCCIIEJIOBAH | HHYTBIN | pEIICHUS pelreHus HEKOPPEKTHBIX | BIX METOJIOB
us ) HEKOPPEKTHBIX 3a7a4, | 3a7a4, 000OMIEHHBIX KPAeBBIX | U
MaTeMaTHye 0000IIEHHBIX 3a1a4 JITOPUTMOB




CKHX

KpacBbIX 3aaa4

MoJieei
pasiuumpix | BIAACE | COBPEMEHHBIMU YcnemrHoe u | CnocobHOCTh
06bekToB 1 | T METOJaMHU PEIICHUS CHUCTEMaTHYECKOE OOBSICHUTH
e — (BBICOK | HEKOPPEKTHBIX 3aJ1a4 | IPUMEHECHUE METOJIOB | IPUMEHEHUE
uii) ONTUMAIIEHOTO peleHHs HEKOPPEKTHBIX | METOJIOB
yIIPaBJICHUS 3a1a4 ONTHMAJIEHOT'O
JTMHAMAYECKHUMU yIpaBJICHUS] TUHAMAYCCKIUMHU
CHCTEMaMH, OCHOBaMH | CUCTCMaMH, YHCIICHHBIX
YHCJICHHBIX METOJIOB | METOJIOB peLeHuUsI
peuieHus HEKOPPEKTHBIX KpaeBbIX
HEKOPPEKTHBIX 3ama4
KpaeBbIX 3aJia4
3HaeT TEOpPETUYECKHE CdhopmupoBaHHbIe CrniocobHOCTB
(mopor | OCHOBBI 1 METO/IHI, IpeCTaBICHUS 0 | IaTh OTBETHI
OBBIi UCIIOJIB3yeMbIE IS TEOPETHUYECKHX OCHOBAaX U | Ha BOIPOCHI
YPOBEH | MOCTPOCHUS METO/aX, UCIIOIb3YEMbIX IS
b) JTUHAMHAYECKHUX [OCTPOCHHS  TUHAMUYCCKHX
CUCTEM U CUCTEM H  ONTHMAaJbHOTO
OINITUMAJIBHOT'O yIPaBICHUS
YIIPaBJICHUS, METO/IbI
[1K-3 peleHus
CnocoGHoc 0000MIEHHBIX
Th K KpaeBbIX 3aj1au
pa3paboTke, | yMeeT | co3laBaTh YMmeHue co3naBath | Hammuue
aHamm3y 1 | (IpoJB | MaTeMaTHYECKUE MaTeMaTHYECKHe MOJIeNH | pa3pabdoTaHH
UCCIIC/IOBAH | MHYTHIA | MOJCIH JUHAMUYECKHX  CHCTEM U | bIX MOJEJICH,
U0 ) JTMHAMHYECKHX ONTUMAJIBHOTO  YIPABJICHUS, | METOIOB U
MaTeMaTHue CUCTEM U pa3pabarbiBaTh METOJbl U | AITOPUTMOB
CKHUX ONTUMAJILHOTO AJITOPUTMBI pelIeHHMSI
METOJIOB yIpaBJICHUs, HEKOPPEKTHBIX 3a/1a4
MOJIEIINPOB pa3pabaTbIBaTh
aHMsI METOJIbI M AJITOPUTMBI
pa3IMYHBIX peLicHHs
00BEKTOB U HEKOPPEKTHBIX 3a/1a4
SIBIICHUI BJIaJIC€ | COBPEMEHHBIMU Ycnemtaoe u | CrtocoOHOCTE
T METOJIaMH PEIICHHS CHCTEeMaTHYECKOEe OOBSCHHUTH
(BBICOK | 3a71a4 ONTUMAJILHOTO | MPUMEHCHUE METOJIOB | TPUMEHEHUE
uii) yIpaBJICHUS penieHus 3a7a4 | METOIOB
JUHAMAYECKUMU ONTHUMAJIBHOTO  YIpPaBJICHHUSI

CHCTEMaMU, OCHOBAMH
YHUCJIICHHBIX MECTOI0B
peIICHHS KPaeBbIX
3a1a4

JUHAMUYCCKUMHU CHCTEMaMU,
YHUCJICHHBIX METOJ0B
peHICHUA KPACBbIX 3a/1a4

KOMILIEKCHI OLLEHOYHBIX CPE/ICTB
JUISI TEKYIIENA ATTECTAIIMHA

Tembl pedpepaToB, 10KJIA10B, COOOIIEHUI
0 JUCHUILUINHE «MeTo KOHEUHBIX 2JIEMEHTOB)




=

DneMeHThI TeOprH 0000IIEHHBIX (QYHKITHI.

[IpoctpanctBa Cobosnesa. [IpocTpancTBa cneqos.

3. DKBHUBAJICHTHOCTh BapUAIlMOHHOM 3aJlayd W 3aJlaud  MHUHUMH3ALUU
KBaJIpaTUYHOTO (QyHKIIMOHAA.

4. MeTo/bl penieHus! CETOUYHBIX YpaBHEHUM.

[IpuMeHeHne MaTeMaTHYeCKOro MOACIUPOBAHUS B TUHAMUKE JKUJIKOCTH.

[Tpumepsl THAPOAMHAMUYECKUX MOIETICH.

Moaenu ruipoAMHAMUKN UICATBHON KUJIKOCTH.

Moaenu ruIpOAMHAMUKYN BSI3KOM KUJIKOCTH.

Monenu koiae6aTenbHbIX MPOIIECCOB.

Y cnoKHEHHBIE MOJICH TUAPOIUHAMUAKI. MeTO bl TOCTPOSHUS

MAaTEMATHYECKUX MOJEIEH.

10.OcHOBHBIE METO/IBI AUCKPETU3ALINN KPACBBIX 3a7au.

11.CymHocTh MEeTO1a KOHEUHBIX pa3HocTel. MccaenoBanue cXoauMocTu
MeToj1a.

12.TTpumeHeHne NakeToB MPUKIIATHBIX TPOrPaMM JIJIsi AUCKPETU3ALNU U
YHUCJIICHHOTO PEIICHHS KPaeBbIX 3a/1ay.

13.CymHoCTh ¥ OCHOBHBIE OCOOEHHOCTH TakeTa FreeFem++.

14 .Tlonsitue o6o6mennoi ¢yukuuu. [IpoctpancTBo 00001IEHHBIX QYHKITHI.

15.KospuutuHbie OunuHeitnsie popmel. Teopema Jlakca-Muubrpama.

o1 no

©oo~NP

BOHpOCLI I KOJJJIOKBUYMOB
IO AU CHUIIJINHE «MCTOI[ KOHCYHBIX 3JICMCHTOB»

MOAVJIb 1. Bapuaunonsbsie GopMyIHMPOBKH OCHOBHBIX KPAa€BbIX 3a]1a4.
1. CymHocTh METOJa KOHEYHBIX DJIEMEHTOB.
2. IlocTaHOBKM OCHOBHBIX KPaeBbIX 3aja4: MATH 3a7a4 JIJIs
OOBIKHOBEHHBIX TU(PPEepeHIINATBHBIX YPaBHEHU 2-TO U 4-T0 MOPSIAKOB
U TPEX 3a7a4 [l YpaBHEHHUI BTOPOTO MOPSJIKA JUIANTHYECKOTO THUIIA.
3. TlocTaHOBKM OCHOBHBIX KpaeBbIX 3adad: 3agada Jupuxue s
npocteitmero OJ[Y 2-ro nmopsiaka (3agada 1).
4. 3amaya [Jupuxne gpnus OHAY 2-ro mnopsigka ¢ EepeMEHHBIMHU
ko3 dunrentamu (3aaaya 2).
5. CmemanHas kpaesas 3agada g OJY 2-ro nopsiaka ¢ nepeMeHHbIMU
ko3 dunrentamu (3aaayda 3).
6. 3amaua [upuxme mrs OJY 4-ro mopsaka ¢ TEepEeMEHHBIMH
kod(ppunuentamu (3amaya 4).
Cwmemannas kpaeBas 3anada g OJY 4-ro nopsiaka (3agaya S).
8. CmemanHas KpaeBas 3ajada i JBYMEpHOTO ypaBHeHus Jlarumaca
(3amaua 6).
9. CwmemanHas KpaeBas 3a7a4a Jyisl AByMEPHOTO ypaBHeHUs [ enbMrosbiia
(3amaua 7).
10.Tpetbs KpaeBas 3ajaua JJis ypaBHEHUs KOHBEKIMU-TudPy3un (3agada

8).

~



11.Bapuanmonusie GOpMyIUPOBKY 3a1auu 1.
12.Bapuanmonnsie GOpMyJIUPOBKY 3a1a4 2 U 3.
13.Bapuanmonnsie GopMyJIUPOBKY 3a1a49 4 U 5.
14.Bapuarmonnbie GopMyJIUPOBKH 3a1a4 6 U 7.
15.Bapuanmonnbie GOpMyJIUPOBKY 3a1auu 8.

MOIVYIJIb 2. IIpoeKurOHHBIE METO/Ibl JUCKPETHU3ALMM KPACBBIX 33/1a4.
CyuHoCTh METO/1a MPOEKINI (MOMEHTOB).
Meton komnokauui as 3aaauu 1.
Meton ["anepkuna miig 3amaun 1.
Meton byOnoBa-I"anepkuna s 3anaqn 1.
Mertoasl PuTiia 1 HAaMMEHBIIUX KBAAPATOB JJis 3a7auH 1.
OcHoBHast Teopema aJis MmeToaa Putna.
Meroapl kosutokauui, I'anepkuHa, PuTma u HaMMEHbIIMX KBAAPaTOB JJIA
JIPYTHUX OJJHOMEPHBIX 33]1a4.
8. CymHocTh MeToAa MPOCKIUH JAUCKPETH3AlMA MHOTOMEPHBIX KpaeBbIX
3ajad4.
9. Meroas! koutokaruii u ["anepkuna a1 3ama4d 6 u 7.
10.Metonbt byoHnoa-I"anepkuna u Putna nmns 3amay 6 u 7.
11.MeTo1bl HAMMEHBIITUX KBAJPATOB s 337124 6 U 7.
12.TTpoekImoHHBIC METOABI TSI 3371249 8.
MOIVYJIb 3. MeToa KOHEUHBIX 3JIEMEHTOB IUCKPETU3AIMN KPAEBBIX 3aa4.
1. Tloustue crnaitna. CreneHs U AedeKT criiaiHa.
CaoiicTBa cruiaitHoB. Mcnosib30BaHME CIUIAaHHOB B KayecTBE Oa3MCHBIX
(yHKIHH.
[Ipumenenne MKD s pemenus 3agaum 1.
Uccnenosanne cxoqumoct MKD aiist 3anaum 1.
[TIpumenenue MKD s pemenus 3agaun 2.
UccnenoBanue cxonumoctu MKD nyis pelienus 3aaauu 2.
[Ipumenenue MKD s pemenus 3agaun 3.
UccnenoBanue cxonumoctu MKD niis pelienus 3agauu 3.
. [Ipumenenne MKD nns pemenus 3ana4 4 u S.
10 OcHoBuble 3Tanbsl MKD 115t 1ByMepHBIX 3a1a4.
11.Tpuanrynsiiuss  o0JacTU W TMOCTPOEHUE  Oa3UCHBIX  (PYHKIIMIA.
dopMupoBaHue MaTpUllbl KO3 HUIIMEHTOB.
12.BBenenune OapuIIEHTPUYECKIX KOOPAMHAT.
13.dopmupoBaHUe MATPHIIBI B CIIydae MPsIMOYTOJIbHOM o0nactu 1.
14 .Boruncnenre Ko3(p(PUUUMEHTOB MAaTpPUIIbl, OTBEYAIOMIMX BHYTPEHHUM
y3J1aM.
15.Bpruncienne Ko3QGUIMEHTOB, 00YCIOBICHHBIX KPAa€BBIMU YCIOBUSAMU
3-ro poja.
16.TTocTpoenune pa3HOCTHOU cxeMbl Ha ocHOBe MKD.
17.ccnenoBanue cxogumoctu MKD miist pemenus 3aaauu 6.
18.TTpumenenune MKD mns pemienns 3agaun 7.
19.TTpumenenne MKD nmns pemienns 3agaun 8.

NogahkowdE

N
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KommiiekT 3aaHuii 1)t KOHTPOJIbHOM padoThl
0 JUCHUIUINHE «MeTo KOHEUHBIX DJIEMEHTOBY

3ananme 1. MccnenoBars M YMCIEHHO PEUINTh HAYAJIbHO-KPAEBYIO 3a1a4y JUIs
ypaBHEHUs NIEpEeHOca.
1. PaccmartpuBaercs cnenyronias Ha4aJIbHO-KpaeBas 3ajada Uil ypaBHEHUS

nepeHoca

ou ou

—+a—="1,8Q=(0,1)x(0,1),

A (0.1)x(02) )
u It:0= (/J(X)’ u |x:0= g(t) (2)

TpeOyercs HaliTu npulIMKeHHOoe perenue 3agaud (1), (2) ¢ nomoipo MeToaa
KOHEYHBIX JIEMEHTOB
[TpuMeHnTh cXeMy MeTo/a sl HaXOKISHUS MPUOIMKEHHOTO PEIICHUs 33291
(1), (2) B cityuae, korma ' =0, ¢ =sin2x g() =—sin22 [J{ar cerkn N BHIGHpATH
paBabiM 0.1, 0.05 u 0.025. Pe3ynbTaThl BBIAATH B BUJI€ TAOIUIIBI OIIIMOOK MEXKTY
TOYHBIM U MPHUOIMKEHHBIM PEIICHUSMHU.

3ananme 2. MccnenoBaTh ¥ YMCIEHHO PEIINTh HAYalIbHO-KPAEBYIO 3a/1auy JJIst
ypaBHeHUs TUhDy3UH.

1. PaccmatpuBaeTcs creayronias HauallbHO-KpaeBas 3aja4a Jisl ypaBHECHUS
mudy3un:
2
%“—az ZX—‘Z‘ — £,40=(02)x(02), M
Uk=o= (), Ulo= &1 (), Ubar=02(0)- (2)
TpeOyetcst HaliTu npubIMxKeHHOE perieHue 3aaauun (1), (2) ¢ momoiko MeToaa
KOHEYHBIX AJIEMEHTOB.
[IpuMeHuTh cXemMy MeToza JJisi HaXOXKACHUS TPUOIHMKEHHOTO PEIICHUs 3a/1a4u
(14), (15)
B Cllydae, Korja:
a) f =20 —x)(2t-) - 4(t* -t), xe[01, t e (0]
Tounoe pewenne: Y06 =2t -0 =X
6) f =47%sin27z(x —t) — 277 cos 277(x —t), @(X) =sin2zx, 9,(0,t) = —sin2at, g, (L t) =sin2z(1—t).

IIar cetku N BeIGHpath paBubiM 0.1, 0.05 1 0.025. Pe3ysbrarsl BHIIATH B BUJIE
Ta0IUIBI OIIMOOK MEXKIY TOUHBIM U TPUOIUKEHHBIM PELICHUSMHU.

3aganue 3. PaccMarpuBaeTcs ciaenyronas HauaiabHO-KpaeBas 3ajada J1Jis
JBYMEPHOTO ypaBHeHUs 1uddy3un
ou ,,0u o4 .
——a% (T +—) = faQx(0,T), Q= (01)x(0,),
o2 8x2+8y2) aQx(0,T), =(0)x(01) )

u |’[=0: ¢(Xv y)i u |6Q: g(X, y!t) (2)



HpI/IMeHI/ITB METOJ KOHCYHBIX 3JICMCHTOB AJIAA HAXOXICHUA HpI/I6HI/I)KeHHOFO

pemenust 3agauu (1), (2) B citydae, korja:
a) f= 20 —x)(y* = y)(2t -1 — 4> —t)(x* —x+y? —y), xe[01], y e[01], t e (0]

Tounoe pemenue:; U6 =2t —D0¢ =)0 =y)
6) f = zsin zxsin zy(cos 7t + 2z sin ), o(X, y) =0, g(X, y,t) =0.

[lar cetku h BeIOupaTh paBubM 0.1, 0.05 1 0.025. Pe3ynbTaThl BIIATH B BUJIE

9.

TaOJIUIBI OIIMOOK MEX]Ty TOUHBIM M MPUOIUKEHHBIM PEIICHUSIMHU.

3AYETHO-9K3AMEHALIMOHHBIE MATEPUAJIBI
Bonpocs 17151 OATOTOBKH K 3a4eTy (3 cemecTp)

CyHmHOCTh METOIa KOHEUHBIX 2JIEMEHTOB.

[TocTaHOBKM OCHOBHBIX KpPaeBbIX 3ajay: MATH 3a/1a4 sl OOBIKHOBEHHBIX
nudepeHnanbHbIX ypaBHEHUHN 2-T0 U 4-TO OPSAJIKOB U TPEX 3a1a4 JUisl
ypaBHEHUHN BTOPOTO MOPSIIKA ILTUITHYECKOTO TUTIA.

[locTaHOBKM OCHOBHBIX KpaeBbIX 3adad: 3agada Jupuxme s
npocteiero OJ[Y 2-ro nopsiaka (3agaya 1).

3agaua [upuxne g OAY 2-ro mnopsagka ¢ IEPEMEHHBIMH
kodpdunrentamu (3amaya 2).

Cwmemannas kpaeBas 3amada g1 OlY 2-ro mopsiaka ¢ mepeMeHHBIMU
kodpdunrentamu (3amaya 3).

3agaua [upuxne s OHAY 4-ro mnopsagka ¢ IEPEMEHHBIMH
koadurenTamu (3agaya 4).

CwmemanHas kpaeBas 3agava st OJlY 4-ro nopsjka (3amaya 5).
CMmemianHas KpaeBasi 3ajauda I JBYMEpHOro ypaBHeHus Jlarmaca
(3amaya 6).

CwMmerianHas kpaeBas 3aja4ya s JBYMEpHOTo ypaBHeHus ['enbmrosbiia
(3amaua 7).

10.Tpetpst KpaeBas 3amaya AJsl ypaBHEHHUS KOHBEKIMU-TUPPy3un (3amada

8).

11.Bapuanuonssie popMyIUpOBKH 3a1auu 1.
12.Bapuanmonnsie GOpMyIUpPOBKY 3a71a4 2 1 3.
13.Bapuanmonnsie GopMyIupOBKY 3a1a4 4 u 5.
14.Bapuanunonubie popMyJIUpOBKH 3a1a4 6 u 7.
15.Bapuanuonnsie GopMyIUPOBKH 3a7a9u 8.

oghkwhrE

Bonpocs! 1J151 NIOATOTOBKH K dK3aMeHy (4 cemecTp)
CymHoCTh METO/1a IPOEKINI (MOMEHTOB).
MeTo KoJUTOKaui 11 3a1a9u 1.
Merton I'anepkuna s 3aaauu 1.
Meton byonoBa-I"anepkuna s 3agaun 1.
Mertosasl PuTiia 1 HaMMEHBIUX KBAAPATOB IS 3a7a4u 1.
OcHoBHast Teopema JJig MeTosia Putna.



7. Metonbl koiutokaiui, ['anepkuna, Putia u HauMeHbIINX KBaAPATOB ISt
JPYTUX OJHOMEPHBIX 3a/1a4.

8. CyIIHOCTh METOJla MPOEKIHMI TUCKPEeTU3aIlMd MHOTOMEPHBIX KpPAaeBBIX
3a/1a4.

9. Metonp! kKojutokanui u ["anepkuna Jijis 3a1a4 6 u 7.

10.Metonasl byonoBa-I"anepkuna u Putna s 3agau 6 u 7.

11.MeTo1bl HAMMEHBIIUX KBAJPATOB s 33724 6 u 7.

12.TIpoeKiimoHHbIE METOABI AJIS 3a]a4H 8.

13.TTonstue crutaitna. CtenieHs U AeeKT cruiaiHa.

14.CgoiicTBa cruiaiiHOB. Vcronb3oBaHue CIUIAWHOB B KaueCcTBE Oa3MCHBIX
byHKIHiA.

15.ITpumenenne MKD s pemenus 3agauu 1.

16.UccnenoBanne cxomumoctd MKD niis 3amaun 1.

17.ITpumenenne MKD nys permenus 3agaun 2.

18.UccnenoBanue cxoaumoct MKD miis pemenust 3agauu 2.

19.1Tpumenenune MKD s pemenus 3agaun 3.

20.Uccnenoanue cxoaumoctu MKD s pemenus 3amgauu 3.

21.ITpumenenue MKD s pemenus 3ama4 4 u 5.

22.0OcHoBuble Tanbl MKD 11 1ByMepHBIX 3aj1a4.

23. Tpuanrynsuus o0nacTy M TOCTpOeHUE  0a3uCHBIX  (YHKIIHMA.
dopMupoBaHue MaTpULIbl KO3 (HUIIMEHTOB.

24.BBenenne 6apUIICHTPUIECKUX KOOPIUHAT.

25.DopMupoBaHrEe MaTPUIIBI B Cydae MpsSMOYTroibHoM obmacT .

26.Beraucinenne  Ko3(p(GUIMEHTOB MATPHUILI, OTBEYAIONUX BHYTPEHHUM
y3J1aM.

27.Boeraucnenne ko3P GUIIMEHTOB, 00YCIOBICHHBIX KPAacBBIMHU YCIOBHUSIMHU
3-ro pona.

28.ITocTpoenue pa3HOCTHOM cxeMbl Ha ocHoBe MKD.

29.VccnenoBanue cxoaumoctu MKD s pemenus 3amgauu 6.

30.[Tpumenenne MKD s pemenus 3anaqu 7.

31.[Tpumenenne MKD st pemenust 3aiaqu 8.

Texkymui KOHTPOJIb

Texymuii KOHTPOIb TPEAINOIaraeT CUCTEMATHYCCKYI0 MPOBEPKY YCBOCHHS
ydueOHOro matepuana, cHOPMUPOBAHHOCTU KOMIMETEHIMM WJIM HX DJIEMEHTOB,
PETYISPHO OCYIIECTBISIEMYI0 Ha TMPOTSHKCHUW W3YyYCHUS JTUCIUTUIMHBI, B
COOTBETCTBHH C €€ paboyeil mporpaMMoHu.

CocTonT B TIPOBEpKE TPABWIBHOCTH  BBITIOJIHCHHS  3aJaHUN  TI0
CaMOCTOSITeTIbHOM paboTe. 3ajaHue 3auTeHo, eciu HeT omubok. [lo Texkymmm
OIIIMOKaM HAIOTCS MOSICHEHUS.



