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Y4eOHBIN TUTaH yTBEPKIIEH YIEHBIM cOBeTOM By3a oT 28.02.2025 mpoTtoxom Ne 9.
[Tporpammy coctaBui(u): KaH[. TEXH. HayK, Ao1eHT, bynanos Cepreii ['eopruesnu
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1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 |m3ydeHne SIEMEHTOB Ka4eCTBEHHOW Teopun AnGQepeHIUATbHEIX ypaBHEHHH W TEOPHUH yCTOWYMBOCTH IS aHATN3a WU
CHHTe3a MH(OPMAIMOHHBIX CUCTEM H IPOLECCOB, 00IaNAONIX 3HAYUTEIBHBIM HayYHBIM U TEXHUYECKUM 3HaYCHHEM

2. TPEBOBAHMUAA K PE3YJIBTATAM OCBOEHUA JUCHATIJINHBI

OIIK-8: Cnocoben OCYHICCTBJIATH NEAArOri4CCKyro ACATCIIbHOCTE Ha OCHOBE CIICHUAIIbBHBIX HAYYHBIX 3HAHUHA

OIIK- Bunianeer ocHOBaMU CrielMaNbHBIX HAYYHbIX 3HAHUH B chepe MpodecCHOHATBHOI AesSTeNbHOCTH

8.1:

OIIK- OcyuiecTBIsEeT NeJaroruuecKyo 1esTeIbHOCTh Ha OCHOBE UCIIOJIb30BaHUs CHELMATbHBIX HAYYHbBIX 3HAHUN U

8.2: MPaKTUYECKUX YMEHUH B TPO(ECCHOHATEHOMN NeITeTbHOCTH

YK-1: Crioco0eH OCyIEeCTBIATh IOUCK, KPUTHUSCKUI aHAIIM3 U CUHTE3 HH(GOPMAIUH, IPUMEHATh CUCTEMHBIN IOIXO IS

PCUICHUS MMOCTABJICHHBIX 3a1a4

VYK-1.1: HeMOHCTpI/IpyeT 3HAHUE 0COOEHHOCTEH CHCTEMHOIO U KPUTUYCCKOT'O MBIIIIJICHUS U TOTOBHOCTHU K HEMY

VYK-1.2: TIlpumenset goruueckue GopMbl U IPOLEAYPEL, CIIOCOOCH K pehIICKCHH IO OBOY COOCTBEHHOM U 1yKOU
MBICITUTEEHOHN NIESITENEHOCTH

VK-1.3: AHaJ'II/I3I/IpyCT HUCTOYHHK I/IH(i)OpMaI_lI/II/I C TOYKH 3pC€HUA BPEMCHHBIX U IIPOCTPAHCTBCHHBIX YCJ'IOBI/Iﬁ €ro BOBHUKHOBCHHUA

VYK-1.4: AHanu3upyeT paHee CJI0XKUBIIHECS B HayKe OIEHKH WHPOPMaIH

VYK-1.5: Conocrapisier pa3Hble HCTOYHHKHA HH(GOPMALIUH C LIEJIBIO BBIBICHHS UX IIPOTHBOPCUUI U MMOUCKA TOCTOBEPHBIX
CYKIEHHUH

VYK-1.6: AprymeHTHpOoBaHHO (QOpMHUpPYET COOCTBEHHOE CY)KICHUE H OLIEHKY WH(POPMAIHH, TPHHUMAET 000CHOBAaHHOE PEIICHUE

VYK-1.7: Onpez[en;[eT MPaKTUYCCKUEC MOCICACTBHA NPEAJIOKCHHOIO PCIICHUA 3a1a4un

B pe3yiibTare OCBOCHHUS JUCHUIIJIMHBI o6yqalomm71c51 JOJIZKEH

3HaTh:

3HaTh CUCTEMHBIH MOIXO. AJIs pellieHHs MOCTABICHHBIX 3a1a4 (COoTHeCeHOo ¢ uHaukaropom YK-1.1, YK-1.2)

3HaTh aHAIUTHYECKHE W KOMIIBIOTEPHbIE METOJbl YHMCICHHOIO HMHTEIPHUPOBAaHMS M aHAIW3a YCTOHYMBOCTU (COOTHECEHO C
unaukaropom YK-1.3, VK-1.4)

3HaTh METONBI aHau3a M CHUHTe3a IU(QPepeHIHATHBIX MOJENe Ha OCHOBE CIENHATbHBIX HAyYHBIX 3HAaHHH (COOTHECEHO C
nnaunkaropom OITK-8.1)

YMmeTh:

YMeTh HCHONB30BaTh  COBPEMCHHBIE METOABI U TEXHOJNIOTMH MpPU  aHAIM3€  yCTOHYMBOCTH CHCTEM  OOBIKHOBEHHBIX
nuddepeHuInanbHBIX ypaBHeHUH (cooTHeceHO ¢ nHankaropoMm YK-1.5, YK-1.6)

VYMeTh NPUMEHATh METOJbl KaueCTBEHHOW Teopuu AU((EpeHIMATEHBIX YpaBHEHHMH Ul aHaTIH3a M CHHTe3a AuQQepeHIraTbHbIX
Mojierelf Ha OCHOBE CHeIHANBHBIX HAyYHBIX 3HAHUH (cooTHeceHo ¢ mHaukaropom OITK-8.2)

Bnangern:

Brnagers HaBBIKAMH WCIIOJIF30BATh COBPEMEHHBIC METONBI KadeCTBEHHON Teopuu Ju((HEepeHIHATEHBIX YPaBHEHUH TNpH aHAIH3e M
CUHTE3€ PEaTbHBIX CUCTEM (COOTHECeHO ¢ nHankaropom YK-1.7)

Brnanerp HaBBIKAMHU aHAIHM3a W CHHTe3a MU(pdepeHInaTbHbIX MOZeIell Ha OCHOBE KOMITBIOTCPU3UPYEMBIX KPUTEPHEB YCTOHYHUBOCTH
(cootHeceno ¢ unmukaropom OITK-8.2)

3. CTPYKTYPA U COAEPKAHMUE JUCIUIIJINHBI

Pa3gen 1. DnemeHTHI KauecTBEHHOH Teopuu AU depeHuaNbHbIX YPABHEHMI

Buja 3ansaTus / Cemectp /| KosmmyectBo
Ne HaumeHoBaHHe TeMbl, KPaTKOe COAepKaHHe Komnerenumun
pa6otsl / popma IMA Kype 4acoB
VK-1
OIIK-8
«OCHOBHBIE OHATHUS TEOPHH YCTOHUUBOCTH» YK-1.1
HcTopus u sBomronys MoHATUA ycToWuuBocTH. IloHsATHE ycTOHUMBOCTH VK-1.2
o JlsmyHoBy pemenns 3amaun Komm s cucremsr OJ1Y. TpaxtoBkm YK-1.3
1.1 |moHATHS YCTOMYMBOCTH B pa3IMYHBIX O0JACTAX MareMaTukd u ee| JIeKunoHHbIe 3aHATHS 9 4 VK-1.4
HPUIIOKEHUH. Paznuunble BUIBl M OIpPEICIICHUs  IOHATHUS YK-1.5
ycroiluMBocTH: ~ OpOMTalbHAas,  SKCHOHEHLUAIbHAs,  paBHOMEpHad, YK-1.6
YCTOWYHMBOCTh MO HAYATBHBIM YCIOBUSAM, YCTOHUMBOCTE B 00JIACTH. VK-1.7
OIIK-8.1
OIIK-8.2
«I[IporpamMmHas peanu3auusi pa3HOCTHBIX METONOB Oiinepa, Dinepa- YK-1
12 Komy, Pynre-Kytra, Anamca B Delphi» JlaboparopHble 9 ) OIIK-8
’ [Iumercss kom TpOrpaMMbI, KOTOPBIM peann3yeT aHATUTHIECKYIO 3aHATHS VK-1.1
KOHCTPYKLHIO Ppa3HOCTHBIX MeTonoB. IlpoBoaurcs mnporpamMMHbIA U YK-1.2




VK-1.3

VK-1.4
VK-1.5
YHCJICHHBIH 9KCIIEPUMEHT B YCIIOBHAX MeHstomuxcs cucreM OLlY. YK-1.6
VYK-1.7
OIIK-8.1
OIIK-8.2
YK-1
M3yuyeHne JEKIUMOHHOIO MaTepuana, OCHOBHOM U  JIOTOJIHUTEILHON OIIK-8
JIUTEPaTypBhI. YK-1.1
Ilouck u cbop HeoOxomaumoi wuHpopmarmu. Pemenne mPaKTHKO- YK-1.2
OPUEHTHPOBAHHBIX 3aIaHHH. CaMoCTOSTe b A VK-1.3
1.3 |Meroasl uuciaeHHOro wWHTerpupoBaHus 3agaun  Komm mns OAY 9 4 YK-1.4
. pabora
BBICOKOTrO mopsnka TouHocTH. CemelictBo MertonoB Pynre-Kyrra 7-8 YK-1.5
TIOPSIIIKOB. VK-1.6
Metoauka BbIBOJA OIEHOK IOIPELIHOCTH  Pa3HOCTHBIX  METOAOB VK-1.7
npubnmkenHoro permenust OJY. OIIK-8.1
OIIK-8.2
VK-1
OIIK-8
YK-1.1
«TeopeMbl CyIIECTBOBAHUS U €IMHCTBEHHOCTH» VK-1.2
Teopems! Ileano, Ilukapa cymiecTBOBaHHMSA M €JWHCTBEHHOCTH DEIICHHS YK-1.3
1.4 |3amaum Komm mms cucremsr OJ]Y. Hapymenne enuHcTBeHHOCTH | JIGKIIMOHHBIE 3aHSATHS 9 4 VK-1.4
peleHus B CIy4ae TOJIbKO JIUIIb VK-1.5
HENpPEepBIBHOCTHU NpaBoii yactu cuctemsl OJ1Y. YK-1.6
VK-1.7
OIIK-8.1
OIIK-8.2
VK-1
OIIK-8
. . YK-1.1
«[IporpaMmHas peanu3anusi aHaIM3a YCTOWYMBOCTH PELICHMH 3amaqyn
. VK-1.2
Komu B Delphi» VK-13
15 [IporpaMMHO peann3yIOTCsl KPUTEPUH YCTOWYHMBOCTH, IOIyYCHHBIC YIS Jlaboparopasre 9 4 YK-l. 4
’ cucrem OJ1Y. 3aHATHUS VK-1 ’ 5
IIpoBoauTCS NpOrpaMMHBI M UYUCICHHBIA SKCIIEPUMEHT B YCIOBHUAX YK—1:6
MeHstomuxcs cucrem OL1Y. VK-1.7
OIIK-8.1
OIIK-8.2
VK-1
H3ydyeHue JEKLIMOHHOTO MarepHanga, OCHOBHOH M JOIOIHUTENbHOM OIIK-8
JUTEPaTyphbl. VK-1.1
Tlouck u cbop HeoOxomumoil wuHpopmaimu. PemieHne mpaKTHKO- YK-1.2
OpPUEHTHPOBAHHBIX 3a[aHHH. YK-1.3
. CamocrosTenbHast
1.6 |KauyectBennas Tteopus Iu)(epeHUNATBHBIX YypaBHEHUI. Y paBHEHUS 6 9 4 YK-1.4
WHTETpUpYeMble B KBaAparypax, C pa3IeiIIOMMMUCST TNepeMEHHbIMHU. pabora VK-1.5
Buzp! v THIIBI YpaBHEHHI HHTETPUPYEMBIX B KBaIpaTypax. VK-1.6
Teopuss  ycroifumBoctn  pemenuit  3amaun  Komm.  Mcropus VYK-1.7
BO3HUKHOBEHUSI TIOHATHSI YCTOMYUBOCTH, SBOJIOLHS JAHHOTO MOHSTHSL. OIIK-8.1
OIIK-8.2
VK-1
OIIK-8
YK-1.1
«AHanuTHYeCKHe KpUTepuH ycToiunBoctu cucteM O1Y» VK-1.2
Jluneiinsie CHCTEMBI c MTOCTOSTHHBIMH u TIepeMEHHBIMU VK-1.3
1.7 | koadpduunentamu. Kpurepuit Payca-I'ypuna u HaiikBucra. Metons! | JIeKunOHHBIE 3aHATHS 9 4 VK-1.4
pewenns 3amaun Komm s aMHEWHBIX W HenMHEHWHBIX cuctem OJlY. VK-1.5
Oynknun JlsmyHoBa. YK-1.6
VK-1.7
OIIK-8.1
OIIK-8.2
Pa3znen 2. KomnbloTepusupyemble KpuTepun ycToiunsBocTu cucrem OY
Ne HanmenoBaHHe TeMbl, KpaTKOe coJep:kaHue Bun sanusras / Cemeerp /| Koauectso Komnerenuun
B ’ pa6otsl / popma IMA Kype 4acoB
YK-1
OIIK-8
«PazHocTHBIE MeToIBI penienus cucteM O[Y» VK-1.1
21 Pa?HOCTHLIe MVCTOI[LI peleHus 3a11a'{“1/1 Ko mis cuctem O/Y: meton JIeKIHOHHEIE 3aHATHA 9 2 VK-1.2
Oiinepa, Oitnepa-Komw, CEMENCTBO METO/I0B Pynre-Kyrra, YK-1.3
MHOTOIIIarOBbl€ HHTEPIIOSIIIUOHHBIE METOABI Alamca. VK-1.4
VK-1.5

VK-1.6




YK-1.7

OIIK-8.1
OIIK-8.2

VK-1

OIIK-8

o . YK-1.1

«KommnblorepHble MOZAEIM aHaIW3a YCTOMYMBOCTH CUCTEM JIMHEHHBIX

YK-1.2

OY» VK-13

29 IIpoBOANTCS KOMIIBIOTEPHBII aHAINU3 YCTOMYMBOCTU CHCTEM JIMHEHHBIX Jlaboparopasre YK-I. 4
’ OJ1Y. DKcHepuMEeHTATbHO YCTaHAaBIMBAaeTCsA MAJIMHA MPOMEXKYyTKa M IHar 3aHATHUS YK-I.S
Pa3HOCTHOTO PEMIEHNA, NPH KOTOPBIX MOMYHAIOTCA JIOCTOBEPHEIE OLEHKH VK-16
Xapakrepa yCTOHUHBOCTH. VK17
OIIK-8.1
OIIK-8.2

YK-1

OIIK-8

. . YK-1.1

H3ydyeHue JIeKIMOHHOTO MarepHanga, OCHOBHOH M  JOTOIHUTENbHOM VK-12
JIUTEpPaTypBhI. 3 VK-13

23 Iouck u cbop HeoOxomumoit wuHpopmanmu. Pemienne mnpaktuko-| CamoctosiTensHas VK-1.4
OPHEHTUPOBAHHBIX 3a[aHUH. pabora VK-15
Pasnuunble  TPakTOBKM M ONpENCNCHHS MOHSATHSA  yYCTOWYHMBOCTH. YK-1.6
VYeroitunBocTh pemienns 3anadu Kommm B cmbicie JIsmyHoBa. YK-1.7
OIIK-8.1
OIIK-8.2

YK-1

OIIK-8

o . YK-1.1

«Cxema ananmza ycroiuuBocTH 1o JlsmyHOBy pemenuit 3amauu Komw, VK-12
OCHOBaHHas! Ha MpPeoOpa3oBaHUSX Pa3HOCTHBIX METONOB B  (hopmy VK-1-3

24 OCCKOHEUHEIX IPOH3BE CHIID) . . JleKk1MOHHbIE 3aHATHS VK-1.4
IIpuBoguTcs moOAXOA K aHAIM3Y YCTOMYMBOCTH, OCHOBaHHBIM Ha VK-1.5
MaTPUYHBIX MYJIbTUILIMKAaTHBHBIX INPEOOPA3OBAHUAX PA3HOCTHBIX CXEM YK—I. 6
YHCJICHHOTO MHTETPHUPOBAHUSL. VK17
OIIK-8.1
OIIK-8.2

VK-1

OIIK-8

. . YK-1.1

«KoM1bloTepHble MOJENHM aHaIM3a YCTOHUMBOCTH CHUCTEM HEHMHEHHBIX

YK-1.2

OLlY» VK-13

25 Beimonnasiercst mporpaMMHBIM M YHCIECHHBIN JKCHEPUMEHT aHalu3a JlaGoparopHble YK—I. 4
’ ycroynBocTH cucteM HemuHedHbix OJ]Y. IlpoBoaurcst cpaBHeHHE 3aHATHSA YK-I:S
pe3yiIbTaToOB aHAIW3a YCTOWYHMBOCTH C TPAKTOBKAMH, IIOJyYCHHBIMH Ha VK-1.6
OCHOBE aHATUTUIECKUX METOJOB. VK-1.7
OIIK-8.1
OIIK-8.2

YK-1

o N OIIK-8

W3yueHne JEKIMOHHOTO Marepuana, OCHOBHOW W JIONOJIHUTEIBHOU VK-1.1
JIUTEPaTypBbI. VK-12
Tlouck wu cbop HeoOxommmoil wuHpopmaiuu. PemeHne mpaKkTHKO- YK-173

26 |OPHCHTHPOBAHHBIX 3aaHuil. CamocrosiTenbHas YK-l: 4
TpyIHOCTH OLEHKH YCTOMYMBOCTH METOJaMH KaueCTBEHHOW TEOpHH pabota VK-1.5
nuddepeHnaTbHBIX YpaBHCHHH. VK-1 ’ 6
B03MOXHOCTH M CYIIECTBYIOIIME MOAXOJbl K KOMIIBIOTEPHOMY AHAIU3Y VK-1:7
ycToifuuBocTH. OIK-8.1
OIIK-8.2

VK-1

OIIK-8

«IlocTpoeHne  KOMIBIOTEPHBIX  MOJAENEH  aHanW3a  YCTOHMYMBOCTH YK-1.1
peuenuit 3anaun Komm mis cuctem O1Y B Delphix» VYK-1.2
CrposiTcst MOAU(UKAMY KOMIIBIOTEPHBIX MOJENEH C LEJbI0 BBISCHEHUS YK-1.3

2.7 |pasIUuHBIX  acleKTOB  KOMIIBIOTEPHOrO  aHaliu3a  yCTOH4YMBOCTU. | JIeKMOHHBIE 3aHATHA VK-1.4
[Ipenmonaraercsi, 9TO MOJENHM MHBAPUAHTHBI OTHOCHUTEIFHO Pa3HOCTHBIX VK-1.5
CXeM TPHONMKEHHOTO PELICHUs, UTMHBI MMPOMEXKYTKAa PELICHHUs W IIara VK-1.6
pelICHNS, BEIMYNHBI BO3MYILCHNS HAYQIbHBIX JTaHHbIX. YK-1.7
OIIK-8.1
OIIK-8.2

YK-1

«KommbrorepHsIil ananu3 ycroiunBocTH cucteM Jlopenia u Peccnepay OIIK-8
Bemonnsiercs ananmus ycroiumBoctH cucteM Jlopenna u  Peccnepa, YK-1.1

2.8 |aKTyalnbHBIX B HpUKIaZHOM  acnekre. KoMmbloTepHbIl — aHamu3 Jlaboparopuie VK-1.2
COMPOBOXKAACTCST TpahUUECKUMHU HJLUTIOCTPALIMSIMUA  PEeLICHH, (ha30BBIX SAHATHA VK-1.3
TIOPTPETOB. VK-1.4

YK-1.5




VK-1.6

VK-1.7
OIIK-8.1
OIIK-8.2

2.9

V3yueHre IEKIMOHHOTO Marephala, OCHOBHOH U JOIIONHHTENBHOI
JUTEPATyPBL.

Tlouck u cbop HeobXoaAUMOIt
OpPHEHTHUPOBAHHBIX 3a[aHUMH.
KommerorepHoe MozenupoBaHue ycTOWYMBOCTH 1O JISIyHOBY perieHmi
3anaun Komm mis OJ1Y, ocHOBaHHOE Ha MpeoOpa3oBaHHSX Pa3HOCTHBIX
MeTOZ10B B (hOpMY OECKOHEUHBIX POU3BEICHUH.

unpopmauuu. PeuieHue npakTHKO-

CaMocTosTeabHas
pabota

VK-1
OIIK-8
VK-1.1
VK-1.2
YK-1.3
6 VK-1.4

VYK-1.5

VK-1.6

YK-1.7
OIIK-8.1
OIIK-8.2

2.10

«Cuctemsr O/1Y ¢ HETpUBHATEHBIM MTOBEACHUEM PEILICHUID
PaccmarpuBarorcss  (pM3MYECKHE MPOLECCHI U SBJICHUS, OIHCHIBACMbBIC
cucreMamu THna cucteM Jlopenna u Peccrnepa. MopepHu3upyrorcs
KOMIIBIOTEPHBIC MOJCIIH a”Hajinu3a yCTOﬁ‘{VIBOCTVl C y4yeTOM
ocobennocreit cucteM Jlopena u Peccnepa.

JIeKIIMOHHBIE 3aHATHS 9

VK-1
OIIK-8
VK-1.1
VK-1.2
VYK-1.3
2 VK-1.4

YK-1.5

VK-1.6

VK-1.7
OIIK-8.1
OIIK-8.2

2.11

H3yyenue JEKLUMOHHOrO MarepHanga, OCHOBHOH M JOIOIHUTENbHOM
JUTEPATyPBL.

Tlouck u cbop HeoOXoaumoil uHpopMarHy.
OpPHEHTUPOBAHHBIX 3a[aHUH.

KomnblorepHoe MOJeIMpPOBaHHE YCTOMYMBOCTH CIOXKHBIX cucteM OJ1Y
C HeTPUBHUAIBHBIM IIOBEJCHHEM DCIICHHH, BKIIOYAIOMIEE CHCTEMBI C
napameTpoMm, ¢ OudypkarusamMu, CUCTEMbI IeTEPMHUHUPOBAHHOTO Xa0Ca.

Pemenne mnpakTuko-

CaMocTosTeapHas
pabota

VK-1
OIIK-8
YK-1.1
VK-1.2
VK-1.3
6 VK-1.4

VYK-1.5

VK-1.6

YK-1.7
OIIK-8.1
OIIK-8.2

2.12

IToaroToBka K MPOMEKYTOIHOH aTTECTA[UHI

3auer 9

VK-1
OIIK-8
VK-1.1
YK-1.2
VYK-1.3
0 VK-1.4

VK-1.5

VYK-1.6

VK-1.7
OIIK-8.1
OIIK-8.2

4. ©OHJ] OHEHOYHBIX CPEJICTB

CrpykTypa m conepkaHue (OHIA OIEHOYHBIX CpPEACTB JUIS TPOBEACHUS TEKYIIETO KOHTPOJII M MPOMEXKYTOYHOW arTecTaluu
npencrasnaeHsl B [Ipunoxenun 1 k paboueit mporpaMMe TUCIUTUIAHBL.

5. YAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECHHEYEHHUE JUCHUITIMHBI

5.1. YueOHble, HAyYHbIe M METOAMYECKHE U3TaHUS

ABTODHI, bubanoreka /
3arnaBue W3narenscTBO, rox
COCTaBUTEIN Komnuectso
1 BepxOukuii, OCHOBBI YUCJIEHHBIX METOJOB: Yueo. s M.: Beicm. mik., 2002 30 5K3.
Banentun CTYJIGHTOB BY30B, 00YUaIOIIHXCS 110 HAIIPaBJICHHUIO
MuxaitnoBud "[Ipuknaxn. mar."
2 Baxsaios H.C., YucneHHbIe METOABL: yueb. mocobue 1 M.: BUHOM. JIa6. 30 ax3.
Kunkos H.II. CTyJIeHTOB (hU3.-MaT. crenuanbHocTel Boicil. y4ed. | 3manuii, 2006
3aBeICHUH
3 bepesun 1. C., Mertozb! BBIYHCICHUH Mocksa: ['ocygapcteennoe | http://biblioclub.ru/index
Kunkos H. I1. W3/IaTeJbCTBO (PU3UKO- .php?

MareMaTH4eCcKom
ureparypsl, 1962

page=book&id=456944

5.1. ylleﬁl-lble, Hay4YHbI€ H METOAUIECCKHEC U3TaHUSA




ABTODHI, Bubmmotexa /
3arnaBue HM3aarenseTBo, To]
COCTaBUTEIN Konugectso
Bepesun 1. C., MeTozibl BBIYHCIICHUH Mocksa: ['ocynapcreennoe | http://biblioclub.ru/index
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5.2. IlpodeccuonanbHbie 6a3bl JAHHBIX U HH(POPMALMOHHbIEC CIIPABOYHbIE CUCTEMbI

rsl.ru — Poccwiickast rocyiapcTBeHHas OHOINOTEKa

elibrary.ru — Hayunas snexTpoHHas 6ubanorexa

biblioclub.ru — YauBepcuteTckas 6MOIMOTEKa OHITAH

intuit.ru — HanmonaneHsrit OTkpeiTeiil YHUBepcuTeT «MHT YU T»

5.3. IlepeyeHb NPOrpaMMHOIo odecreyeHust

OpenOffice

5.4. YueOHO-MeTOAUYECKHE MATEPHAJIBI /ISl 00Y4AIOIMXCH ¢ OTPAHNYEHHBIMU BO3MOKHOCTSIMH 310POBbSI

[lpy HEOOXONMMOCTH TIO 3asiBJICHUIO OOYyYaroETOCS C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH  3JI0pPOBBSI  y4eOHO-METOAMYECKHUE
MaTepHaIbl MPEAOCTABIAIOTCA B (OpPMax, amaNTHPOBAHHBIX K OTPaHWYEHUSM 3I0POBBS M BOCHpHATHS MHpopMmammu. [na mmi c
HapyIIeHUsIMUA 3peHus: B (opMme aynuodaiina; B medarHoH (opme yBemHUeHHBIM mIpudToM. s TUI ¢ HAapymIEHUSIMH CcIyXa: B
(opMe 3NIEKTPOHHOTO JOKYMEHTa; B TedarHod Qopme. s JHIl ¢ HapyLIEHHSMH OIOPHO-ABUIATENBHOrO amnmapara: B (opme
3NIEKTPOHHOTO TOKYMEHTa; B TIeYaTHON (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JTUCHUIIJINHBI

Iomemenus i Bcex BUAOB paboT, MPEXyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOIUMOM CHEenMaTn3UpOBAaHHOMN
yueOHON MeOeIbIO U TEXHHYECKHUMH CPEJICTBAMU O0yUYEHHMS:

- CTOJIBL, CTYJIBS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (IIEPEHOCHOIT);

- IPOEKTOpP;

- 9KpaH / MHTEpaKTHBHAs TOCKA.

JlabopaTtopHble 3aHATHA TIPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, pabodde MecTa B KOTOPBIX OO0OpYyIOBaHBI HEOOXOIMMBIMH
JHULEH3UOHHBIMH W/WUIN  CBOOOJHO PpAacHpOCTpaHSEMBIMH IPOTPAMMHBIMU CpPEACTBAMH U BBIXOJOM B MHTepHer, w/unu B
CIICLMATN3UPOBAHHBIX J1A00PaTOPHSIX, IIPEyCMOTPEHHBIX 00pa30BaTeIbHOI NPOrpaMMOi.

7. METOANYECKHUE YKA3ZAHUA V1A OBYYAIOIIINXCA 110 OCBOEHUIO JUCIHHUIIINMHBI

MeTtoaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIMHBI IIPEACTAaBJICHBI B HpI/IJ'IO)KeHI/II/I 2k pa60qeﬁ nmporpamMmme qUCHUITIIIUHBI.




®OH/J ONEHOYHbLIX CPEJACTB

IIpunoxenue 1

1 Onucanue nmoka3zarejei u KPpUTEPHUEB OLICHUBAHUA KOMHeTeHHI/Iﬁ Ha pa3/iMIHbIX
ITAIlax UX (l)OpMI/IpOBaHI/IH, OInuCaHue IMIKAJ ONCHUBAaHUA

1.1 Iloka3arenu ¥ KPUTEPUHA OLIECHUBAHUS KOMIIETEHIUI:

3VH, cocrasisroniyue
KOMIIETEHIIHIO

Ilokazarenu OLICHHNBAaHUA

Kputepuu onieHnBanus

CpencrtBa
OLICHUBAHUS

YK-1 — cnocoben ocyiie

CTBJIATH IIOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U1 CUHTC3 HH(bOpMa

CUCTEMHBIN moAXO0d JJid pCIICHHMA IMOCTABJICHHBIX 3a4a4

1T, IIPUMCHATD

3nams. cUCTEMHBIHI
MOJIXO/T JIJIS PELICHUS
IIOCTaBIIEHHBIX 3a/a4,
AHAJIMTHYECKHUE U
KOMITBIOTEPHBIC METOIBI

Brinonuser
J1a00paTOpPHBIE 3aIaHUS.

N3yuaer IeKUMOHHBIN
Marepuai, OCHOBHYIO U

[TonHOTa M IPaBUIBHOCTH
BBITIOJIHEHU S
1ab0paTOPHBIX 3aJaHUH,
HaJIM4Ke BHIBOJOB.
[IpaBUIBHOCTE OTBETOB

JI3 -
nabopaTopHbIS
3amanus (1)
Tecr — Tecr (10-
15)

YHCIIEHHOTO JIONIOJTHUTEIbHYIO Ha TECTOBBIE BOIIPOCHI. 3 — BOIIPOCHI K
MHTETPUPOBAHUS U JUTEpaTypy. [lonnoTa n 3auety (1-15)
aHajiu3a yCTOMYMBOCTH; | BbImonHseT nouck u c6op | coaepKarenbHOCTb

HE00X0AUMOH OTBETA.

nH(poOpMaIuu.
Ymemy: ncrionp3oBarth Bemomnnser [TonnoTa 1 npaBmwibHOCTH | JI3 —
COBPEMEHHBIE METO/IBI U | 1a0OpaTOpHBIE 3aJJaHUS. | BBIITOJHEHUS nabopaTopHbIe

TCXHOJIOTHH IIPU aHAJTIN3EC
YCTOﬁqHBOCTH CHUCTEM

N3ydaeT TeKIMOHHBIN
Marepuai, OCHOBHYIO U

1abopaTOPHBIX 3aaHUH,
HAJIMYUE BBIBOJIOB.

3amanus (2)
Tect — Tect (5-

OOBIKHOBEHHBIX JIOTIOJIHUTEIBHYIO [IpaBUIBHOCTH OTBETOB 25)
TuQepeHIaIbHbIX JUTEparypy. Ha TECTOBBIE BOIIPOCHI. 3 — BOIIPOCHI K
YpaBHEHHI; Boinonusier nouck u coop | [lonnora u 3auety (1-15)
HE00XoAuMoMH COJIEP/KATENBHOCTD
nH}OpMaLNH. OTBETA.
Hmemsb nagviku: Brimosasier [TonHoTa M paBUIBLHOCTH | JI3 —
UCIIOJIb30BaTh na0opaTOpHbIE 3aJlaHUs. | BBIIOJIHEHUS nabopaTopHbIe

COBPEMEHHBIC METO/TbI
KaueCTBEHHOU TEOPUU
nuddepeHImaTbHBIX
YpaBHEHUI TIPH aHAJTH3E
U CHHTE3€ peabHbBIX
CHUCTEM;

N3ydaeT TeKIMOHHBIN
MaTepuai, OCHOBHYIO U
JIOTIOTHATEITHHYIO
JTUTEpaTypy.

BrimonasieT mouck u coop
HE00X0TUMOA

nHdOopMaLnH.

1ab0paTOPHBIX 3aaHUH,
HaJINYUE BBIBOJIOB.
[IpaBUIBHOCTE OTBETOB
Ha TECTOBBIE BOIIPOCHI.
[TonnoTta n
COJIEP/KATENBHOCTh
OTBETA.

3ananus (3)
Tect — tect (25-
40)

3 — BOIIPOCHI K
3auety (1-15)

OIIK-8 — cnocoben OCYHICCTBJIATE NCAArOrNICCKYIO JCATCIBHOCTh Ha OCHOBC CIICIIMAJIBHBIX HAYUHBIX

3HAHUI

3namw: MeTONIBI aHAJIN3A
1 CUHTE3a
nuddepeHImaTbHBIX
MoJejIe Ha OCHOBE

BremomaseT
nabopaTopHbIe 3a/1aHuUs.
Brmomasaer
COZEPKATENbHBIN aHAIN3

CIICIHUAJIBHBIX HAYYHBIX

M30paHHON TEMBI.

[TonHOTa M TPaBUIBLHOCTH
BBITTOJIHEHUS
1ab0paTOPHBIX 3aaHUH,
HaJIM4ue BBIBOJIOB.
[TonHOTa packpeITUs

J3 -
nabopaTopHbIe
3amanus (2, 4)
J1 — moxiang

Tect — Tecr (35-




3HAHWH;

TloaroroBka nokiiana mo
n30paHHOU TeMe.
N3y4daeT JIeKIMOHHBIM
Marepuai, OCHOBHYIO U

TEMBI.

IIpaBUIBHOCTE OTBETOB
Ha TECTOBBIEC BOIIPOCHI.
[Tonnora n

50)
3 — BOIIPOCHI K
3agery (1-15)

JOTIOTHUTEIBHYIO COJIEPKATENBHOCTh

JUTEPATYpYy. OTBETA.

Brimonusier mouck u co6op

HE00X0UMOM

nHpOpMaIuu.
Ymems: ipuMeHsTH Brinonuser [TonnoTa u npaBuwibHOCTE | JI3 —
METO/Ibl KaueCTBEHHOM 1a00paTOpHBIC 3a/IaHUS. | BHITIOJTHEHUS nabopaTtopHbIe
Teopuu Boinonusier 1abOpaTOPHBIX 3amaHui, |3amanus (4, 5)
G depeHIaTEHBIX COJIepKaTENIbHBIA aHAU3 | HAJIMYUE BBIBOJIOB. I — noknan

YpaBHEHHIA ISl aHATN3a U
CUHTE3a
nuddepeHIaTbHBIX
MOJIEJIEN HA OCHOBE
CHEIHUATBHBIX HAYUYHBIX

M30paHHON TEMBI.
[Togroroska noknazna no
n30paHHOM TeMe.
N3y4daeT JIeKUHMOHHBIM
MaTepuai, OCHOBHYIO U

[TonHoTa packpbiThs
TEMBI.

[IpaBuIBLHOCTH OTBETOB
Ha TE€CTOBBIE BOIPOCHI.
ITonnora u

Tecr — Tecr (30-
45)

3 — BOIPOCHI K
3auety (1-15)

3HAHUH; JIOTIOTHUTEIBHYIO COJIEPKATENBHOCTh

JUTEpaTypy. OTBETA.

BrimonusieT mouck u co6op

HE0o0X0 1Mo

nH(poOpMaIuu.
Hmemw nagvixu: ananuza | BeimomHser [Tonnora u npaBunabHOCTH | JI3 —
U CHUHTE3a 1a00paTOpHbIE 3a/1aHUs. | BBIIOJHEHUS nabopaTopHbIe
nuddepeHIraTbHBIX Beimonnaser nabopaTopHbIX 3axanuii, |3amanus (1, 2)
MOJIeJIEl Ha OCHOBE COJICpKATENIbHBIA aHATIN3 | HAJINYUE BBIBOJOB. J1 — noxnan
KOMITbIOTEPU3UPYEMBIX n30paHHON TEMBI. [TonHoTa packpeiTs Tect — tect (15-
KpUTEPHUEB [ToaroroBka qokiIaga mo | TEMBI. 25)
YCTOMYHBOCTH. n30paHHOH Teme. [IpaBUIBHOCTH OTBETOB 3 — BOIIPOCHI K

N3ydaeT TeKUMOHHBIN
MaTepuai, OCHOBHYIO U
JIOTIOTHATEITHHYIO
TUTEPATYPY.

Brimonnsier nouck u coop
HE00X0TUMOi
nH}OpMaLINH.

Ha TECTOBBIE BOIIPOCHI.
ITonnoTra u
COAEPKATENBHOCTD
OTBETA.

3auety (1-15)

1.2 lIkajsl OlIEHUBAHUSA:

Texkymuil KOHTPOJIb yCIIEBAEMOCTH M MPOMEXKYTOUHAS aTTECTAlUsl OCYHIECTBISETCS B paMKax
HaKOMUTENIbHON OaJUIbHO-PEUTHHTOBOM crcTeMbl B 100-0annpHOM MmIKane:
dopMa KOHTpOJIA — 3a4eT:
50-100 6anmnoB (3auer);
0-49 GamnnoB (He3auer);

2 TumoBble KOHTPOJIbHbIE 3aJaHHsi MJIM HHble MaTepuajibl, HE0OXOAUMbIe IJIsl
OLCHKHU 3HAHWHW, YMEHHUH, HABBIKOB U (MJIM) ONbITA JAeATEJbHOCTH,
XapaKTepU3yKIIHUX 3Tanbl (OPMUPOBAHMS KOMIIETEHIUN B Impouecce OCBOCHUS
0o0pa3oBaTeIbHOM MPOrPaMMbI



Bomnpocs! k 3auery

1. Tlpubnmxennoe pemeHue 3amaun Kommwm juisi 0OBIKHOBEHHBIX JH(dEepeHIMaTbHBIX YpaBHEHUM
(O1Y) u ux cucrem.

Mertonap! Ditnepa, Ditnepa-Kommu.

CewmerictBo MeTo10B Pynre-Kyrra.

Pa3HOCTHBIE METO/IbI, OCHOBaHHBIE HAa WHTEpHoNsud. CeMelcTBO METOI0B Aamca.

a s~ wnN

[IpobnemaTnka YUCIEHHOW YCTOWYMBOCTH PA3HOCTHBIX METOAOB MNPHUOIMKEHHOTO pEIIeHUs

3agaun Koy ju1st 0ObIKHOBEHHBIX T depeHmanbabix ypapaenuit (OAY).

6. DneMeHThl KauyeCTBEHHOW Teopuu AuddepeHnnanbHbIX ypaBHeHM. 3amada  Komm s
0OBIKHOBEHHBIX A (HepeHIINaTbHBIX YPaBHEHUH.

7. 3apada Komm st cucteM OOBIKHOBEHHBIX IHU(QepeHInanbHbIX ypaBHEHUH B HOPMaJbHOM
bopme. YcnoBus CyLIECTBOBAHMS U €IMHCTBEHHOCTH perieHus 3aaaun Komm.

8. DneMeHThl TeOpUM  yCTOMUMBOCTM  pemieHud  3agaun  Komm  uis OOBIKHOBEHHBIX
muQepeHIraIbHbIX YPAaBHEHUN U UX CUCTEM.

9. PaznuuHble TPAKTOBKM IOHATHS YCTOHYMBOCTH, DJBOJIIONMS JAHHOTO MOHATHS OT HMCTOPHH
BO3HMKHOBEHUS 10 COBPEMEHHBIX OIIPEIEICHUI.

10. IoHsTHE YCTOMUMBOCTH B CMBICTE JISTTyHOBA, aCHMIITOTUYECKAs yCTOMYNUBOCTb.

11. [lonsiTne ycroitumBocTH B cMbicie JldamyHoBa pemieHust 3agaun Komm gy OOBIKHOBEHHBIX
T depeHaIbHbIX YPAaBHEHUN U UX CUCTEM.

12. CymectBytomue MOAXOAbl K MOJCIUMPOBAHUIO YCTOMUMBOCTH M KOMIIBIOTEPHOH OILIEHKE
yCTOMUMBOCTH perieHus 3aaaun Komu.

13. TpyaHOCTH OLIEHKHM YCTOHYMBOCTH B CMbIciie JIsiMyHOBa Ha OCHOBE METOJIOB KaueCTBEHHOM
Teopuu AU PepeHnanbHbIX YPaBHEHUH.

14. KoMmploTepHOE MOJICIIMPOBAHNE M OIIEHKA YCTOWYHBOCTH CIIOKHBIX CHCTEM OOBIKHOBEHHBIX
T epeHaIbHBIX YpaBHEHHH € HETPUBHAJIBHBIM TIOBEJACHUEM pEIICHHH, BKIIOYAIOIIAS
CHCTEMBI C TTapaMeTpoM, ¢ OudypkanusMu, CUCTEMBI IETEPMHHUPOBAHHOTO Xa0ca.

15. Cuctemsl Jlopenua u Peccrepa.

3aueTHOE 3aaHuc (6I/IJ'IGT) BKJIFOYaeT 2 TCOPCTUUCCKUX BOIIPOCA U3 NPECACTABIICHHOI'O IIEPCUHA.

Kpurtepuu onennBanuns. MakcumaabHOE KOJIMYECTBO OaylIoB 3a 3aueTHoe 3aaanue — 100 (50 6anioB
MaKCHMAJIbHO 32 OJIMH TEOPETHUECKHIA BOITPOC).

KpuTepnu OLCHUBAHUSA TECOPECTUIECCKOI'O BOIIpoOCca

Kpurepun onieHMBaHMsI TEOPETUYECKOTO BOIIpOCa bainsl
W3noxeHHbll MaTepuan (pakTUYeCKH BepeH, HaIW4He TIyOOKHMX HCUEPIBIBAIOIINX
3HaHUH; NPABWIbHBIC, YBEPEHHBIE IEUCTBUS MO TPUMEHEHHUIO MTOJYYEHHBIX 3HAHUM Ha 41-50

IPAKTUKEC, TPAMOTHOC U JIOTUYCCKU CTpOfIHOC H3JIOKCHUC MAaTCpUaJla ITpU OTBCTC

Hammaue TBEPABIX M JOCTATOYHO ITOJHBIX 3HaHl/If/'I, IIpaBHUJIbHEBIC )I@ﬁCTBI/ISI 110
MMPUMCHCHUTIO 3HaHUM Ha IMMPAKTHUKEC, YCTKOC MH3JIOKCHUC MaTCpUalia, AOITYCKAIOTCHA

OTACIIBHBIC JIOTUYCCKHUE W CTUIUCTUYCCKHE MOrpC€IIHOCTH, HCEYBCPCHHOCTH U 26-40

HETOYHOCTh OTBETOB HA JIONIOJHUTENIBHBIE ¥ HABOJASIINE BOIPOCHI

Henonnelil 0TBET HAa BONIPOCHI; 3aTPYIHAETCS] OTBETUTh HA TONOJHUTEIbHBIE BOIIPOCHI 1-25

OTBeT He CBs3aH C BONPOCAMH, HaJM4Me IpyOBIX OIIMOOK B OTBETE, HEMOHHMMAaHUE

CYLUIHOCTM U3JIaraéMoro BONpOCa, HEYMEHHWE MPHUMEHSTh 3HAHUS Ha MPaKTUKE, 0

HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIONIOJHUTENIBHBIE U HABOASAIIUE BOIIPOCHI
MaxkcruMasbHbIN Oaljl 32 OTBET Ha TEOPETUUYECKUIT BOIIPOC 50
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Hoxmnan

1. HWccrnenoBaHue 4YHUCIEHHOM YCTOMYMBOCTM PAa3HOCTHBIX AaINIMPOKCHUMAlIMM METOJI0B UHCIEHHOIO
uHTerpupoBanus OLY.

2. Pa3HOCTHBIE ypaBHEHUS.

3. Cucrembr O/1Y B HOpMaNIbHOH opMme. Y CIIOBHSI CYIIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUS.

4. Cenenue nuddepeHImanbHbIX YpaBHEHUH BBICOKOTO mopsaka Kk cuctemam OJY B HOpMaabHOM

dbopwme.

5. I[Ipuemsr uaTerpupoBanus cucreM OJ[Y B HopmanbHOH hopme.

6. [Ipubmmkennple aHanuTHIecKue MeToabl pemenust OJ[Y. Merton creneHHbIX psioB, [Tukapa.
7. MeTo/ipl aHANTM3a YCTOWYMBOCTH B Ka4eCTBEHHOU Teopun AudhepeHnnanbHbIX ypaBHEHHH.
8. Meroa nuHeapu3auuu — nepbiii Meron JIsmyHosa.

9. Meron cymecTBoBaHus GyHKIUN JIATyHOBa — BTOPOH METO/I.

10. Teopus GeckoHEUHBIX pou3BeneHui. YacTuuHbIe TPOU3BEACHUS, BOMPOCH CXOAUMOCTH.

Kputepun onennBanus. MakcumaibHOE Koau4ecTBo 0amioB — 20:

- 16-20 OGamnoB, ecaM CTYOSHT NEPEYHCISIET BCE CYIIECTBEHHBIE XapaKTEPUCTHKH
0003HAYCHHOI'O0 B BOIPOCE MpEAMETa M BO3MOXHBIC BapHAHTHI JAJbHCHINEr0 Pa3BUTHS PEIICHUS
IpOOJIEMBI, €CITH 3TO BO3MOXHO;

- 11-15 GamnoB, eciyd CTYIACHT PAaCKpbUI TOJBKO YacTh OCHOBHBIX MOJIOKEHUH BOIpOCaA,
MIPOJIEMOHCTPHPOBAI HETOYHOCTH B MIPEJICTABICHUSIX O MPEJMETE BOTIPOCa;

- 6-10 OGamnoB, ecnu cTyneHT o0003HauMd OOLIYI0 TPAGKTOPHIO OTBETa, HO HE CMOT
KOHKPETH3UPOBATh OCHOBHBIC KOMITOHCHTHI;

- 1-5 Oamma, ecau CTyAGHT HE NPOJAEMOHCTPUPOBAl 3HAHWA OCHOBHBIX MOHSATHUH,
MPEJICTABICHUIA 00 N3y4aeMOM TIpeIMETeE.

Tect

1. BcraBpTe BO3MOXKHBIE 3aKJIIOUEHHUs B yTBepxkAcHHE: «Llenbro pa3HOCTHBIX METOJOB PELIEHUS
3anaun Komm ams 0OBIKHOBEHHBIX U depeHIMalbHbIX YpaBHEHUM SBISIETCS MOJIydeHHue...» (ABa
NPaBUJIbHBIX OTBETA)

a) HEKOTOpOI PyHKIMH, TPUOIMIKAIOLIEH HCKOMOE PEIICHHE;

0) npUOMMKEHHBIX 3HAUYEHMH MCKOMOTO peIIeHUS Ha HEKOTOPOH paBHOMEPHOH CeTKe 3HaueHUi
apryMeHTOB;

B) rpa)vka HCKOMOTO pEIIEeHHs ¢ OMOIBIO CIEUAIbHbBIX aHAJOTOBBIX BBIYMCIUTEIbHBIX MAIINH;

I) NOpUOJMKEHHOIO 3HAYEHMsI PEIICHHs B HEKOTOpPOM Hamepel 3aJaHHOW TOYKE MOCPEACTBOM
OpUOJIMKEHHBIX 3HAYEHWH Ha HEKOTOPOH paBHOMEPHOM CEeTKe apryMeHTOB, BKIIOYAOIIEH
paccMaTpUBaEMYIO TOUKY KaK KOHEUHYIO.

2. Meron Oinepa uMcieHHoro pemeHus 3amgaun Komm ans nudepeHnuanbHOro  ypaBHEHUs

dy

—— = XY ¢ Ha4AJIbHBIM yCIIOBUEM y(O) =1 ¢ mexoropsiv marom N umeet BUA:

dx
2 y(X.., )= y(x; )+ hx,y(x, )+Mh2, 0<®, <1;
6) ¥i..=(1+hx, )y, i=01,...;

B) Yia=Yo +hxiyi;



x2

ny=e?2.
3. Meron Diinepa uucieHHoro pemieHus 3agaun Komwm s quddepeHnnanbHoro ypaBHEHHS

dy

2 2
—— =Y " + X" ¢ Ha4aJIbHBIM yCIIOBUEM y(O) =0 ¢ mexoropsM marom N umeer Bux:

dx
2) Vi, =(1+hy, )y, +hx? i=01...;

) ylx;..)= y(xi)+h(y2(xi)+xf)+y’(x+wh2, 0<@, <1

B) yi+1:y0+h(yi2+xi2);
1) Y=Y +h(Yo2 +X02)1 Xo=0,Y,=0.

4. Ortnauuue SBHBIX YMCICHHBIX METOJOB pemleHuss 3agaud  Komm 1  0OBIKHOBEHHBIX
Qg epeHIaIbHbIX YPAaBHEHUH OT HESBHBIX 3aKJIFOYAETCS B TOM, UTO. ..

a) B SBHBIX METO/aX HEHW3BECTHOE 3HAUCHHME PEIICHUS B CICAYIOIICH TOYKE PAaBHOMEPHOH CETKe
apryMEHTOB HaXOJUTCS TOJIBKO B JIEBOM YaCTH PacYeTHOU (HOPMYIIBI;

0) B IBHBIX METO/aX OTCYTCTBYET 3aMEHA MIEPEMEHHOM JJIs1 HICKOMOTO PEIICHMS;

B) SIBHBIE METO/IBI SIBJISIFOTCS MEHEE TOYHBIMH METOJIAMU;

r) SBHBIE METOABl OTJIMYAIOTCA NPUMEHUMOCTBIO K OOJNBIIOMY KJIAcCy OOBIKHOBEHHBIX
Qg depeHIraIbHbIX ypaBHEHUH.

5. Omubka Ha mare U omuOKa Ha BCEM MPOMEXYTKE pelleHus: MetooM Dinepa 3agaun Komu ams
0OBIKHOBEHHOTO U((EepPeHIMATBHOTO YpaBHEHHS C HEKOTOPHIM IMaroM N COOTBETCTBEHHO
OLICHUBAIOTCS KaK (QyHKIUH

a) O(h) u O(h);
6) O(h?)u O(h);
B) O(hz)n O(hz);

r o(h®)n 0(h?).

6. HesiBHBII1 MeToz Diepa unciaeHHoro pemenus 3anaun Komm qia nuddepeHunanbHoro ypaBHeHHUs

dy

—— = XY ¢ Ha4YaJIbHBIM yCIIOBUEM y(O) =1 ¢ nexoropsiM marom N umeer BUA:

dx
R Y 8 I PR AT R Y

2
1 1 II X II , S

B) yi+l y|+hX yl’

r)y= 62

7. HesiBHBII MeToz Diepa unciaeHHoro pemenus 3anaun Komm qia nuddepeHunansHoro ypaBHeHUs

dy

2 2
—— =Y " + X" c HaYaJIbHBIM yCIIOBHEM y(O) =0 ¢ mexotopsM marom N mveer Bux:

dx
2 ¥, =(1+hy, )y, +hx2 i=01...
6) y( |+1) y(xi )+h(y2(xi )+Xi2)+yl(x+®ih)h2, 0<0O, <1;
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B) Vi =Y, +h(Yi2 +Xi2);
r) (l_hyi+l )yi+1 =Y + hXi+12'

8. Ommobka Ha mare ¥ omnOKa Ha BCEM NPOMEKYTKE PELICHUS HESIBHBIM METOAOM OJiliepa 3a1auu

Komm 11d o0OBIKHOBEHHOro au((depeHINaTbHOr0  YpaBHEHHMS C  HEKOTOphIM  marom N
COOTBETCTBEHHO OLICHUBAIOTCS KaK (YYHKIIUU

a) o(h) u O(h);

6) O(h?)u O(h);
B) O(hz)n O(hz);
r) O(hs) u O(hz).

9. Meron Oiinepa-Komu unciaeHHoro pemieHus 3agaud Komm nns ypaBHeHHS —— = f(X, y) c

dx

HavYaJIbHBIM YCIIOBUECM y(xo ): Yy € HEKOTOPBIM LIaroM h umeer Bux:

a) yi+1:yi+hf Xi"'g’y_ 1Y 1:yi+gf(xi’yi)’ 1=01...;
|+E

0) Yia =Y +g [ f (Xi’yi)+ f (Xi+1’yi+1)];

B) Vi =Y, +g[f(xiin)+ f(xi+1’yi +hf (Xilyi))];
DY.,=Y;,,+2hf (Xi,yi)_

10. OmmOka Ha miare ¥ omMOKa HAa BCEM IMPOMEKYTKE pelieHus Meronom Jinepa-Komm 3amaun

Komm 11 0OBIKHOBEHHOro Ju((dEpeHIMaTbHOrO0 YpaBHEHHMS C  HEKOTOphIM maroM N
COOTBETCTBEHHO OLICHUBAIOTCS KaK (PyHKIIUU

a) O(ha) u O(hg);

6) o(h?)u O(h);

B) O(hZ)I/I O(hz);

n o(h®)no(h?).

11. Unes noctpoenus ssBHbIX MeTo10B PyHre-Kyrra 3akimogaercs B. ..

a) 3aMeHe (YHKUMU U3 MpaBod dYacTH Au(pdepeHLUaNIbHOr0 YPaBHEHUS WHTEPHOJISAIMOHHBIM
MHOTOUJICHOM;

0) moctpoeHue TakoW (GyHKIMH, KOoTOopas mpubimxkana Obl OTpe3ok psna Teilopa pasiokeHus
HCKOMOTO pEIICHUs U He COoJeprKaia YaCTHBIX MPOM3BOAHBIX OT MpaBoil yacTu nuddepeHuanbHOro
YpaBHEHHUS;

B) 3allUCH pa3JOoXKEHUs MCKOMOro pemeHus no ¢opmyne Telnopa HEKOTOporo mnopsiaka u
1ocae10BaTeIbHOM UG GEpEeHIIMPOBAHUN MPaBO YacTH U (EepeHINaTbHOTO YPaBHEHUS C 1LIEJIbI0
HaXO0X/IEHUS TEHIOPOBCKUX KO (UIIUEHTOB;

I') TNPUMEHEHHWE MeTOoJa NPOCThIX MTEpaluil K HKBUBAIEHTHOMY HCXOnHOW 3amaye Komm s
O0OBIKHOBEHHOTO JU((epeHIINaTIbHOTO YPaBHEHUSI HHTETPAIIbHOMY YPaBHEHUIO.

12. Tepmun natusTanuelii Meto Pynre-Kyrra o3nauaer, 4ro. ..

a) Ul TOJyd4eHUs METOJa MCIOJb30Bajach 3aMeHa MpaBod yacTH Jud¢epeHInaTbHOr0 ypaBHEHUs
MHTEPHOISIMOHHBIM MHOTOYIEHOM ISATON CTETEHHU;

0) A7s MOMyYeHHs] METO/1a HCTIOIb30BAJIOCHh Pa3IokKEeHNEe HCKOMOTo pelieHus no gopmyne Teinopa ¢
HEPBBIMU MATHIO YWICHAMH;



B) IS BBIYMCICHHS CIEAYIONMIETO 3HAYCHHSI PEHICHUS HEOOXOIMMO 3HATh ISTh MPEABLAYIINX
3HAYEHUU B y3J1aX pAaBHOMEPHOM CETKE apryMEHTOB;

r) METOJ Ha KaXJAOM Iare MPeArnoiaracT NSATUKPATHOE BBIYMCICHHWE 3HAYCHHS TPABOM dYacTu
nuddepeHIMaIBHOTO YPaBHEHHUS.

13. Meron Pynre-Kytra 4-oro nopsiika pemieHus 3agadu d—y = f (X, y), y(xo): Y > € HEKOTOPBIM
X

araroMm h HUMCCT BUA:

a) Yiq =Y, +2_h4(9f(xi+l1yi+1)+19f(xi ’yi)_Sf(Xi—llyi—l)+ f(xi—Z’yi—Z))’ 1=23,...
6)yu1=yi+§%@5ﬂk“yﬂ—59quyypﬁ+37Nkppykﬁ—9f(&4ww4»,
1=3,4,...;

k(i) k(i)

B kD =f(x,y,) k®=f xi+g,yi+h%, ki’ =f xi+g,yi+h%,

0 = 100, ey, +hkE?). v =y, g (0 260 2k k). =01,

y”(Xi ) ym(xi ) y(4) (Xi )

0 y(X,. )= y(x, )+ y(x, )h+ h? + h®+=——"°h*
2 6 24

14. Beibepure BepHBIE CYXICHHS (JIBa BEPHBIX OTBETA) O MPEUMYIIECTBAX U HEIOCTATKaX CEMEHCTBA
meTton0B Pynre-Kyrra:
a) K IpenMyllecTBaM cemeiictBa MeTofoB PyHre-KyTTa oTHOCHTCS BO3MOXHOCTH CKOHCTPYMPOBATh
METO/IbI BBICOKOTO MOPSAJIKa TOYHOCTH;
0) x mpeumyllecTBaM ceMmelicTBa MeTofoB PyHre-KyTTa OTHOCHTCS BO3MOXHOCTH pemliaTh 3ajauu
Komm 11t 1100bIX OOBIKHOBEHHBIX UG (EpeHINATbHBIX YpaBHEHUH, HampuMep, Ui MKECTKHX
YpaBHEHUN;
B) K HeJOoCTaTkaM ceMelcTBa MeTonoB PyHre-KyTTa OTHOCHUTCSI MX MHOrOIIAroBOCTh U OTCHOJA
HEO0OXOUMOCTh COBEPIIATh «HAYAJIbHBIM pa3roH» C MOMOIIBIO APYTUX METOAOB TAKOIr0O e MOopsaKa
TOYHOCTH;
r) K HejoctaTkaM MeTonoB Pynre-KyTTa OTHOCHTCS HMX BBIYMCIUTENbHAs TPYAOEMKOCTb U
TPOMO3AKOCTb aHAJIMTUYECKUX BBIPAKEHUI METOAOB BBHICOKOIO MOPSAIKA TOUHOCTH.
15. Omnbka Ha mare 1 omuOKa Ha BceM MPOMEXYTKe perieHus MetosioM Pynre-Kyrra 4-oro nopsaka
sajaun Komu 11 0OBIKHOBEHHOTO Au(epeHIMAaNLHOTO YpaBHEHHS C HEKOTOphIM Imarom N
COOTBETCTBEHHO OLIEHUBAIOTCA KaK (DYHKIIMU:

2) o(h®)n0(h®),
6)0(h®)uO(h*)
8 o(h*)u O(h*);
r) 0(h4)1/1 O(hs).

d
16. VI3 npuBOAMMBIX HUXE YUCICHHBIX METOJOB pEUICHUs 3a7auu d—y= f(X, y), y(Xo)z Yo, €
X

HEKOTOPHEIM maroM N ¥ckimounTe MeTos, He OTHOCSAIIMIICA K ceMeiicTBy MeTo0B PyHre-KyrTa:

a) Y., =Y, +hf(xi +2,yi +gf(xi,yi)), i=01,...;
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6) Yia=Y; +hf(x,y;)i=01...;

B) Yiaa =Y, +%(55 f (Xi’yi)_Sg f(Xi—l’ yi—1)+37 f(xi—2’ yi—z)_g f(xi—3’ yi—S))’
1=3,4,...

D Y=Y, +g[f(xi,yi)+ £ (X0 y, +hf(x,y))] i=041...

17. IlpakThuecku NpPHEMIIEMBIM CIIOCOOOM OIIEHMBAHHUS TOTPEITHOCTH MeToqoB Pynre-Kyrra

BBICOKOI'O IIOPSI/IKa TOYHOCTH SIBJISIETCS. ..

a) CpaBHEHHUE C TOUYHBIM 3HAUEHHUEM UCKOMOIO PELICHUS;

0) mpuMeHeHue npuHLuIa PyHre;

B) BBIBOJ AHAJIMTUYECKUX OICHOK IMOTPEIIHOCTH HAa OCHOBE H3BECTHBIX YCIOBHI CXOJUMOCTU

METO/I0B;

') CpaBHEHHE C TEHJIOPOBCKUM Pa3I0KEHUEM HCKOMOTO PELICHUS.

18. Yka3aTh HMpaBWIBHYIO TOCIEIOBATEIBHOCTh BBIYMCICHUN MPH MPUOIKEHHOM PEIICHUH 33/1a4H
dy

Kommn — =XY, y(X0 )= Y o » MeTooM Pynre-Kyrra 4-ro nopsjaka ¢ HEKOTOPbIM HIAroM h, roe i —

HOMEp 1I1ara.

1: k=X,Y,

2: k::(xi +nj(yi +hk)

2 2

3 k= (
k:

5 Y =Y, +6(k1“)+2k2“)+2k§”+k§”)

19. Vka3aTh npaBUIbHYIO MOCJIEOBATEILHOCTh BBIYUCIEHUN MPU MPUOIMKEHHOM PEIICHUU 337a4u

d
Komm —y =2X Y, y(xo)z Y o> MeTonoM Pynre-KyrTa 4-ro mopsiaka ¢ HEKOTOPBIM IIarOM h, rme

| — HOMep miara.

1: k:=2X,Y,
2x +h) y.+h j

3k( hij,+hk)

4: k:=2(x, +h)y, +hk)

N

h
5 Y=Y + (k<'> + 2k + 2k D + kD)
20. Ykazarb MMPaBUJIbHYIO IMOCJICIOBATCIILHOCTD BBIUMCIICHU N npu HpI/I6J'II/DKCHHOM pCeUICHUN 3ada4uun

d :
Komm d—y =3XY, y(X0 )= Y o » MeTonom Pynre-Kyrra 4-ro nopsaka ¢ HEKOTOPBIM LIaroM h,rne |
X

— HOMep Iara.



1: k:=3X,; Y,
2: k:=(3xi +§hj(yi +h5j
2 2
3: k::(xi +E)(3yi +§hkj
2 2
4: k:=3(x; +h)y; +hk)
5 Vi =VY; +g(kl“) + 2k +2k{" +k§”)

21. Yka3aTh NpaBWIbHYIO MOCJEIOBATEIBHOCTh BBIYMCICHUN MPH MPUOIMKEHHOM PEIICHUH 331a4H

d
Ko —y =4x Yy, y(xo)z Y o> MetogioM Pynre-Kyrra 4-ro nopsjka ¢ HEKOTOPBIM ILAroM h , Te

| — HOMep miara.

1: k=4x,y,

2: k= (4xi +2h)(yi + hgj

3: k:=(xi +2)(4yi +2hk)
4: k:=4(x, +h)y, +hk)
5 Vi =Y, +g(kf‘> + 2k + 2k + kD)

22. Yka3atb MMPpaBUJIbHYIO IMOCJICIOBATCIIbBHOCTD BBIYHCIICHUI npu HpI/I6J'II/I)I(eHHOM pCeUICHUN 3adavun

d
Kommn d—y =5XY, y(xo): Y o> Metogom Pynre-Kyrra 4-ro mopsaka ¢ HEKOTOPBIM IIAroM h, roe
X

| — HOMep miara.

1: k=5X; Y,

h : : : ,
5 Vi, =V, +g(k1(') +2k D+ 2k D+ kj'))
23. VYka3aTh MpaBWIbHYIO MOCIIEOBATEIbHOCTD BBIYUCICHUN MPU MPUOIMKEHHOM PEIICHUN 331a4u

d
Ko d_y =y+X, y(X0 ): y0 , METOJIOM PyHre-KyTTa 4-ro nopsakKa ¢ HEKOTOPBIM IIarom h , TIe
X

i—HOMep miara.
1 k=X, + Y,

2: k=%, +Y, +2(1+ k)



h k
k=X, +=+y, +h—-
2 2
4 k=X, +Yy, +h(1+k)
hy . | | .
5 Vi, =V, +g(kf') +2k D+ 2k D+ kj'))
24. Yka3aTh NpaBWIBHYIO TOCIICI0BATEILHOCTh BBIYUCICHHH MPH MPHOIMKEHHOM PEIICHUN 33]a4uu

Komu d_y =2 y+X, y(x 0)= Y. MeTonom Pynre-Kyrra 4-ro mopsjaka ¢ HEKOTOPBIM LIarOM h,
X

rae | — Homep miara.

1 k=Xx,+2y,

2: k=X, +2y, +g(1+ 2Kk)

1
T k=x,+2y, +h(k+aj
4 k=x; +h+2(y, +hk)
hy . . . _
5. Y., =Y, +€(kl(') +2k "+ 2k + kj'))
25. Yka3zatb MMPpaBUJIbHYIO IMOCJICHOBATCIIbBHOCTD BBIYHCIICHUI Ipu HpI/I6J'II/I)KCHHOM PCUICHUM 3aJa4u

Komn ay =Y+ 2X, y(x 0): Y o> MerogoM Pynre-Kyrra 4-ro mopsiaka ¢ HexoTopbiM marom N,

rae | — Homep miara.

L k=2x;+Y,

2: K:=2x,+Y, +h(l+g

h
3 k=2x; +Y, +§(k +2)
4: k:=2x,+y, +h(k+2)
h : : : ,
5 Vi, =V, +€(k1(|) + 2k + 2k + kﬁ'))
26. Yka3aTh NPaBWIbHYIO MOCJEI0BATEIbHOCTh BBIYMCICHUN NMPH MPUOIMKEHHOM pEIIeHUH 33Ja4M
d
Komm ay =y-X, y(xo ): Y o> MeToioM Pynre-Kyrra 4-ro nopsaka ¢ HEKOTOPBIM ILAroM h, rae

| — HOMep mIara.

Lk=y, =X
h
2: k=Y, - X, +§(k_l)

hk h
I k=y, - X, +———
2 2

4 k=y,-x, +h(k-1)
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h . | | _
5 Y., =V, +g(kf') + 2k + 2k + kj'))
27. Ykazarp MMpaBUJIbHYIO ITOCJICJOBATCIbHOCTD BBIYUCIICHUI Ipu HpI/I6J'H/I)KeHHOM PEUICHUN 3aJdadun

d
Kommu ay =X-Y, y(xo )z Y o> MeTonom Pynre-Kyrra 4-ro mopsaka ¢ HEKOTOPBIM IIaroM h, rae

| — HOMep miara.

L k=X, —Y;
h
2: k=X, -y, +§(1—k)

hk h
I k=x, -y, —+—
2 2

4 k:=x, -y, +h(l-k)
5y, =Y +g(kf‘) £ 2k +2k0 1k D)

28. TepMUH «4eTHIpEX MIATOBBIM» YHCICHHBIM METOJ pemieHus 3amaun Komm it 0OBIKHOBEHHOTO
Ju(depeHIaIbHOro YpaBHEHU 03Ha4YaeT, yTo. ..

a) Ha KaXJIOM IIare MeToJa HEeoOXOJMMO YEeThIPEXKPAaTHOE BBIUMCIEHME 3HAYEHMs MPaBOM dacTu
YPaBHEHHS;

0) JUI OJTy4EeHHUs] METO/1a UCIIOJIb30BAJIOCH PA3JIOKEHUE UCKOMOro penreHus o gopmyne Teitiopa ¢
IIEPBBIMU YETHIPbMS WICHAMU;

B) U1 BBIYMCIICHUS 3HAYEHUS HCKOMOIO pELIEHHs] B CIEAYIOIIEM Y3J€ PaBHOMEPHOM CeTKe
apryMeHTOB HEOOXOIMMO 3HATh 3HAYCHUS PELICHUS B UETHIPEX MPEAbIIYIIUX y3JIaxX;

I) Ha KaXJOM IlIare METO/Aa IPOU3BOJUTCS YETHIPE YTOUHEHMsI 3HAUECHUS PEIICHUS C ITOMOUIbIO
METO/Ia MPOCTBIX UTEPALUH.

29. DOkcTpanoisiLMOHHbIE MeTOoAbl Anamca-bamdopra nopokgaroTcss 3aMeHOM NpaBoOd dYacTu
OOBIKHOBEHHOrO TU(D(EPEHINATBHOrO ypaBHEHHs HA HEKOTOPOM MPOM3BONBLHOM | -M  Imare
YHCIICHHOTO pemeHnst X; , = X; + N MHTepHONSIHOHHBIM MHOTOUWICHOM:

a) Hprotona my1 MHTEpHONMPOBAaHKS BIIEpE] U3 y31a X ;
0) HeroToHa U1 ”HTEPIIONMPOBAHKS Ha3a/ U3 y31a X; ;

B) Hpl0TOHA 1711 MHTEPIONMPOBaHUs Ha3ad U3 y3na X, ;

r) Herotona 1 MHTEpIIONMPOBAaHKS BIIEPE] U3 y31a X, .
30. HWHrepnonsuuoHHbIE MeTOJbl Anamca-MoynTOHa NOpPOXKIAIOTCS 3aMEHOM MpaBoM 4YacTu
OOBIKHOBEHHOTO U (PepeHIINaTbHOTO ypaBHEHUSI Ha HEKOTOPOM TMpOM3BOJIbLHOM | -M 1are

YHUCIIEHHOTO pemenust X; , = X; + h wHTepnONAIMOHHBIM MHOTOYIEHOM:
a) Hprotona 11 MHTEpIONMPOBAaHKS BIIEPE U3 y31a X ;
0) HeroToHa U1t HHTEPIIONMPOBAHKS Ha3a/ U3 y31a X; ;

B) HpI0TOHA 1711 MHTEPIIONMPOBAHUS Ha3ad M3 y3ma X, ;

r) HproTona mis MHTEpIONMpOBaHKs BIIEpE U3 y31a X, ;.
31. DkcrpanonasuuoHHBIH MeTol Anamca-bamidopra 4-oro mopsaka moiydyaercs 3aMEHOM IMpaBoi
yacTH OOBIKHOBEHHOro AU(PQEpeHLnanbHOr0 ypaBHEHUS Ha HEKOTOPOM NPOU3BOJIBHOM | -M 1mare

YHCIEHHOTO  pemreHus X, ., =X, +N  uHTepmONAIMOHHBIM  MHOrowieHom HproroHa Juis

MHTEPIONIMPOBAHUS Ha3al U3 y3/1a X, CTENECHU:
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a) 6;
0) 5;
B) 3;
r) 4.
32. MntepnonsunoHHbll MeTon Anamca-MoynToHa 4-0ro nopsjaka IOJIy4aeTcs 3aMEHOM IpaBoi
YaCcTH OGBIKHOBEHHOTO JU(D(EPEHINATFHOIO YPaBHEHHs HA HEKOTOPOM IIPOM3BONBHOM | -M Imiare
gpcieHHoro  pemenus X, ., =X, + N unTepnomsumonssiM  MuoOrowieHom  HeroToHa s

HHTEPIIOJINPOBAHUS Ha3a U3 y3iia X j+1 CTCIICHH:

a) 6;

0)5;

B) 3;

r) 4.

33. JI;st 3KCTpanoyiAIuOHHBIX METOAOB AnaMmca-baridopra mopsaok maroBoCTH U MOPSA0K TOYHOCTH
CBSI3aHBl MEX/y COOOM:

a) MOPSIIOK IIarOBOCTU U MOPSA0K TOUHOCTH COBIA/IAIOT;

0) HOPSIIOK I1arOBOCTH HA €AMHUILY OOJIbIIE OPSAKA TOYHOCTH;

B) MOPSA0K 1IarOBOCTH HA €IMHUILY MEHBLIE MOPsIIKa TOYHOCTH;

I') HOPSI0K TOYHOCTH Ha €MHUILY OOJIbIIE MOPSIOK LIarOBOCTH.

34. ]I MHTEPIONIUOHHBIX METOJ0B AaMca-MoOyITOHa TOPSIOK IArOBOCTH U TOPSIOK TOYHOCTH
CBSI3aHbl MEX]y COOOM:

a) MOPSIIOK TOYHOCTH Ha €IMHUILY HUXKE MOPsI/IKa IaroBOCTH;

0) HOPSIIOK I1arOBOCTHU U MOPSAZ0K TOYHOCTH COBIAJAIOT;

B) MOPSA0K 1IarOBOCTH HA €IMHUILLY HUXKE MOPsiIKa TOYHOCTH;

I') HOPSI0K I1arOBOCTU Ha €AMHUILY BBIIIE MOPSAIKAa TOYHOCTH.

35. IlpuMeHeHue UHTEPIOIALMOHHOIO MoinHOMa Hbl0TOHA TpeThel cTeneHu JJi1 HUHTEPIOIMPOBAHUS

" dy "
Hazaja K OpaBOM 4YacTH 3adaydu & = (X, y), y(X0 ): Y, TOPOXKAACT YMCICHHBIM METOJ €€
pelieHus, omKOKa Ha 11are ¥ ouMoKa Ha IPOMEKYTKE KOTOPOTO OLIEHUBAIOTCS KaK (QyHKIUU:

2 o(h*)n0(h?),

6)0(h®)u o(h*);

8) o(h?)u O(h?);

n o(h®)uo(h?).

d
36. U3 NPUBOAUMBIX HH)KE YHCJICHHBIX METOJOB pEIICHUSA 3agadyu d—y= f(X, y), y(xo): yo, C
X

HEKOTOPBIM IaroM N WCKmouMTe MeTOi, He OTHOCAMmmiics K ceMelcTBY MeTomoB Anamca-
bamdopra:

a) Y=Y +2 [Bf (Xi’yi)_ f (Xi—liyi—l)]’ i=12,...;
6) Yia=Y; +hf(x,y;)i=01...;
B) Yisi =Y, +%(55 f (Xi’yi)_Sg f(Xi—l’ yi—1)+37 f(Xi—Z’ yi—z)_g f(xi—3’ yi—3))’

1=3,4,...;
N Yig=Y;+h f(xi+1lyi+1)’ i=01....
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d
37. U3 NPUBOJUMBIX HH)KE YHMCJICHHBIX METOJOB pEIICHUSA 3adadyud d—y= f(X, y), y(xo): yo, C
X

HEKOTOPBIM IaroM N WcKirouMTe MeTOi, He OTHOCAMMiicAs K ceMelCTBY MeTomoB Anamca-
Moyirona:

Q) Vin=Y, +hf(x.,yi.) i=01...;

6) Yiua =Y, +g[f(xm,ym)+ f(x,y,)] =01
B) Y=Y +hf(x,y;)i=01..;

D Yia=Y, +%(9f(xi+l,yi+1)+l9f(xi V)-8 106 Ly )+ (X y i) =28,

38. PaznoctHbpIii MeToa Anmamca-bamdopra 4-ro mopsiaka TpUOIMIKEHHOTO PEIICHUs] ¢ HEKOTOPBIM

dy
marom h 3axaun Komm s H: XY, y(xo): yo, HUMEET BUJT
h )
HYin=Yi +£(55 X; Vi =99%, Y +37 X, Y, — 9% 5 Yi—s)' 1=3,4,...
Y=Y, +2—h4(55 X; ¥ —59%, 1 V10 +37 X, Vi) 1=2.3....
T Yia=Yi +2_h4(55 Xi ¥i =99X 1 ¥i — 9%, yi—3)’ 1=34,...
< Yia=Yi +%(55 X; Vi +37 X, Y, — 9% 5 yi—3)’ 1=3,4,...

h i
= Yia=Yi +ﬂ(5gxi—1 Yia +37 X, Yi, —9X%, 5 yi—3)’ 1=3,4,...
39. PasnocTHBIH MeTon Anamca-Bamopra 4-ro mopsaka MPUOTMKEHHOTO PEIIeHHs ¢ HEKOTOPHIM

marom N sagaun Ko s %: 2xY, yl(Xo )=y, nveer i

FYia =Y, +%(110 XY —118%, 1Y, 474X, , Y, , —18%, 4 Y, 4) i=34,...
=Yg =Y, +%(110 X,y —118x; ,y. , + 74X, _, yi_z), 1=23,...

= Yia =Y +%(110 X;y; —118x, , ¥, , —18x, , yi_3), 1=34,...

= Yia =Y +%(110 X, Yi + 74X, ¥, —18X;_,4 yi_3), 1=34,...

h )
= Yia=Yi +£(118Xi—1 Yiat 14X, Y, _18Xi—3 yi—s)’ 1=3,4,...
40. Pasnoctublii Meton Anamca-Bamdopra 4-ro mopsaka NPUOIMKEHHOTO PEMIEHUS ¢ HEKOTOPHIM

d
marom h 3amaun Komm mrs d—y =3X Y, y(xo )= Y, UIMECT BU
X

13



+ Y., =Y, +2—h4(165x y, =177x, .y, , +111x. , Y. , — i_?,yi_s), 1=34,...
=Yg =Y, +%(165 X;y,-177x; ,y,, +111x, , yi_z), 1=23,...
= Y=Y, +%(165 X; ¥, =177X, ., Y, , — 27X, 4 yi_3), 1=3,4,...
= Yia=VY, +2—h4(165 X, ¥, +111x, , Yy, , — 27X, _, yi_s), 1=3/4,...

h .
=Yg =VY; +ﬂ(177x, LY 111X LY., 27xi_3yi_3), 1=3,4,...
41. PasHoctHeIl MeTOn Anamca-bamdopTa 4-ro mopsaka NpUOIMIKEHHOTO PEIICHUS ¢ HEKOTOPHIM

dy

marom N 3amaum Koum s d_ =4xy, y(X0 ): Y > UIMEET BUJ

Y=Y, +%(220 X Y —236X; Y, +148 X;_, ¥;_, —36X;_4 yi—3)’ i1=34,...

= Y= —4(220x y, —236X, .Y, ,+148X. ,VY._ 2) =23,...
h .

“Yia T _4(220X Yi _236)(. aYia— Xi_3 yi_3)’ |:3,4,---
h :

“Yia = _(220)( y; +148 X;_, ¥, —36X;_; yi—3)’ 1=3,4,...
h ,

“Yia=Yi +ﬁ(236xu LY 148 X, Y, — 36X, yi—3)! 1=3,4,...

42. PaznoctHbli MeTon Anamca-bamidopra 4-ro nmopsaka mpHOIMKEHHOTO PELIeHHs] ¢ HEKOTOPBIM

d
marom h 3agaun Komm s d—y =5x Y, y(X0 )= Y o, UMEET BUA
X

Ky =Y, +%(225x Y, = 295X, , Y, +185 X, , Y, , — 45X, 4V, ). i=3.4,...
=Yg =Y, +%(225 X, Y, —295x. ,y.,+185x._, yi_z), 1=23,...
=Yg =Y, +%(225 X; Y; —295X; , Y, , —45X, , yi_3), 1=3,4,..
Y=Y +2—h4(225 XY, +185 X, , Vi , — 45X, 4 Y, 5). i=3/4,...

h :
= Yin=Yi +ﬂ(295xi—1 Yia +185 X, ¥, —45X; ; Yi—3)’ 1=3,4,...
43. PaznoctHbili MeTon Anamca-bamidopra 4-ro mopsaka mpHOIMKEHHOTO PEHIeHHs] ¢ HEKOTOPBIM

marom N 3anauu Komwu mis d—y =—=XY, y(X0 )= Y o, UMEET BUA
X

HYia=Yi +%(59Xi—1 Yia =95 X Y =37 X, Vi, +9X; ; yi—3)' i=34,...
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h .

“Yia = ﬂ(SgXi—l Yii—99X; Y, =37 X, yi_z), 1=2,3,...
h .

“Yia T ﬂ(SgXi—l Vi =95 X, ¥; +9X%, 5 yi—3)’ 1=3,4,..
h )

= Yia T 4(9Xi—3 Yiia =99 X Y; =37 X, Yi-z)’ 1=3,4,...
h

= Yia=Yi +§(59Xi—l Yia =37 X, Y, +9X%, 5 yi—S)’ i=34,...

44. PaznoctHbI MeTon Anamca-bamgopra 4-ro mopsiaka NpUOIMKEHHOTO PELICHHS ¢ HEKOTOPBIM

d
marom h 3amaun Komm mis d—y =-2X Y, y(X0 )= Y o, IMEET BUI
X

+ Vi =Y, +%(—110 X, Yy, +118x. vy, , - 74X, , Y, , +18X; , yi_3), 1=3,4,...

YL =Y, +—( 110 x,y, +118x, ,y,, - 74 X,_, yi_z), i=273,...
Y= ( 110 X, y, +118%, , ¥, 4 +18%, Y, ), i =34,...
Sy = ( 110 X, Y, +118X, , Y, , +18X, Y, ), i=3.4,...

h :
Y=Yt 24(118Xi—1 Yia — 14X, Y, +18X_; yi—3)’ 1=3,4,...
45. PaznoctHbli MeTon Anamca-bamidopra 4-ro nmopsaka mpHOIMKEHHOTO PELIEHHs] ¢ HEKOTOPBIM

d
marom N 3anauu Komw mis d_y =-3XY, y(X0 )= Y o, UIMEET BUA
X

FY, = %( 165 X, Y, +177X,, Y, 111X, , ¥, , + 27X, 5 Y;5), 1=3.4,...
Y= %( 165X, Y, +177X,, ¥, —111%, , ¥, ,). i=2.3,...
=Yg = %( 165 X, Y, +177X, , Y, , +27X, , yi_3), 1=34,...
Y= 2—h4( 165X, y, —111X, , ¥, , + 27X, 4 yi_3), 1=3,4,..
h

“Yia=Yi t ﬂ(]'??)(i—l Yia —-111 XioVio ™t 27Xi—3 yi—3)’ i=3,4,...
46. PasHocTHBINM MeToa Anamca-bamdopra 4-ro mopsaka NPUOIMKEHHOIO PEIIEHHs ¢ HEKOTOPHIM

d
marom N 3amaum Ko ans d—y =—4xy, y(X0 )z Y o> UIMEET BUA
X

+ Y., =Y, +%(— 220 X, y; + 236X, , Y, , —148 X, , ¥, , +36X, 5 yi_s), 1=34,...
Y=Y, +2—h4(— 220 X, y, +236X,, Y, , —148 X, , Y, ,). i=23,...
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= Yia =Y +%( 220 X; y; + 236X, , Y, , +36X, , yi_3), i=3,4,...

=Yg =Y, +2—h4(— 220X, y, —148 X, , ¥, , +36X; 5 yi_3), 1=34,..

= Yia =Y +%(236Xi—1 Yig —148 X, ¥, +36X;_; Yi—3)’ i1=34,...

47. PaszHocTtHbIl MeTOn Anamca-bamdopTa 4-ro mopsaka NpUOIMIKEHHOTO PEIICHUS ¢ HEKOTOPHIM

dy

marom N 3amauu Koum s d_ =-5XY, y(X0 )2 Y o> UIMEET BUA
X

+ Y= %( 225X, Y, +295X%, , ¥, ,—185X%, , Y, , +45X,; , yi_s), 1=34,...
LY, = 2—h4( 225 X, y, +295X, , Y, , —185X, , ¥, ,) i=23,...

Y= %( 225X, Y, +295%, , ¥, , +45X%, , yi_3), 1=3,4,...

=Yg = l( 225x,y,—-185x%, , Y, , +45X, , yi_3), 1=34,...

h )
= Yia=VY; +ﬁ(295xI L Yi,-185%, ,y, ,+45X%, , yi_3), 1=3,4,...
48. PaznoctHbli MeTon Anamca-MoyntoHa 4-ro mopsaka MpUOIMKEHHOTO PEeHIeHHs] ¢ HEKOTOPBIM

dy
marom N 3amaum Koum s d_ =XY, y(X0 ): Y o>, AMEET BUJ
X

h ;
HYia=Yit 4(9Xi+1 Yisa #19X Y =9Xiy Vi + X, yi—z)' 1=2,3,...
h ]
':y|+1 yl 4(9X|+1 y|+l+19X yl |—1 yi—l)’ |:1’2""
h ]
“Yia=Yi t 4(9Xi+1 Yia 19X Y, +X, yi—Z)’ 1=23,...
h ]
':y|+1 y + 4(9Xi+1yi+1_5Xi—1yi—1+xi—2 yi—Z)’ |:2’3""

h )
“Yia=Yi +ﬂ(19 XiYi _5Xi—1 Yiaa TXi, yi—Z)’ 1=2,3,...
49. PasHocTHBIN MeTon Anamca-MoynToHa 4-ro HOpsiika MPUOJIMKEHHOTO PEHICHHS] ¢ HEKOTOPBIM

d
marom N 3amaum Ko nns d—y =2X Y, y(xo ): Y > AMEET BU]L
X

y|+1 y t h4(18xi+1 yi+1+38xi yi _10Xi—1 yi—1+2Xi72 yifZ)’ i:2’3""
Vi =Y, +2—h4(18 Xio1 Yio +38%; ¥, ~10X, 1 y;,) i=12,...

“Yia =Y, +%(18x,+1y,+1+38x Yi+2X,,Y, 2) 1=23,...
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h .
“Yia=Yi +£(18Xi+1 Yia —10X Y, +2X%,, yi—z)’ 1=23,...

h :
“Yia =Y +_4(38X i —10X ;Y +2X, yi—Z)’ 1=23,...
50. PasnoctHbIil MeTos Asamca-MoynToHa 4-ro Topsijika MPUOTHKEHHOTO PEIIEHHs ¢ HEKOTOPBIM

d
marom N 3amaum Koum s d_y =3XY, y(X0 )= Y o, UIMEET BUA
X

+ Y= 2—h4(27xi+1yi+1+57xi Yy, —=15X,, ¥, +3X,, yifz), i=23,...
Y= 2—h4(27xi+1yi+1+57xi Yi —15xi_1yi_1), i=12,...
Y=Y, %(27xi+1yi+1+57xi y; +3X; yi), 1=23,...

Y= %(27x”lyi+1 —15X; , ¥, 4 +3X,_, yi_z), 1=23,...
Y= %( 7X; Y, =15%, , ¥, + 3%, yi_z), 1=273,...

Kputepun onennBanus. MakcumaibHOE KoaudecTBo 0amioB — 30:

- 26-30 GayIoB, €cy CTYIEHT OTBETWII PpaBUiIbHO HA 84-100% 3amanuii Tecta;
- 21-25 6anioB, ecnu CTyIEHT OTBETUJI MPaBUIbHO Ha 67-83% 3amanuii;

- 16-20 GaoB, eciu CTyIEHT OTBETHII MPaBUiIbHO Ha 50-66% 3ananwii;

- 0-15 GammoB, eciu CTYACHT OTBETHII IPABIIILHO MeHee, ueM Ha 50 % 3amaHwid.

JlabopaTopHble 3a1aHus

[Ipeanonaraercst 5 1aOOpaTOPHBIX 3aJaHUN.

Kpurepun onenuBanuns. MakcumanbHOE KOJTHYECTBO MOTYYSHHBIX 0aIOB 32 BHIMOJTHEHHUE BCEX
samanuii 50 6amroB. Kaxxoe 3amadue, BEIIOJIHEHHOE B IIOJIHOM 00beMe, orieHnBaercsa B 10 6aios.
Kputepun onenkn:

8-10 GamnoB — paboTa BBIMOJHEHA MOJHOCTBIO. CTYIEHT BiaJeeT TEOPETHUYECKHUM MaTepuasioM,
OTCYTCTBYIOT OLIMOKM HpPU ONUCAHUM TEOpUH, (POPMYIUpPYET COOCTBEHHBIE, CAMOCTOSITENbHBIE,
06OCHOBaHHI>Ie, APTYMCHTUPOBAHHBIC CYKACHUA, TPCACTABIIACT MOJIHBIC U Pa3BEPHYTHIC OTBCTHI HA
JIOTIOJTHUTEIIBHBIE BOIIPOCHI.

6-7 Oamma — paboTa BBITOJIHEHA IMONHOCTHIO. CTYHCHT BIIAJICET TCOPETHYCCKHM MaTEepPHAIIOM,
OTCYTCTBYIOT OIIMOKHM HpPHU ONHCAHUM TEOpUHU, (POPMYIHPYET COOCTBEHHBIE, CaMOCTOSTENbHbIE,
000OCHOBaHHbIE, AapryMEHTUPOBAaHHBIC CYXICHMs, JOMYCKas HE3HAYUTEJIbHbIE OIIMOKM Ha
JOMMOJIHUTECIIbHBIC BOITPOCHI.

4-5 Gamna — paboTa BbINONHEHA MONHOCTBIO. CTYIEHT BiajeeT TEOPETUYECKHMM MaTepualioM Ha
MHUHHMAaJIbHO JOMYCTUMOM YPOBHE, OTCYTCTBYIOT OLIMOKM NPH OMUCAHUU TEOPHM, HCIBITHIBAET
3aTpyIHEHHS B (OPMYITUPOBKE COOCTBEHHBIX OOOCHOBAaHHBIX W apTYMEHTHPOBAHHBIX CYXKICHHH,
JIOITyCKast OIIMOKH Ha JIOTIOJIHUTENIbHBIE BOIIPOCHI.

1-3 Gamna — paboTa BHIONIHEHA HE TOMHOCTHIO0. CTYIEHT HE BJIAZICET TEOPETUIECKUM MaTepHaIIOM,
JoIycKas TpyOble OIIMOKHU, MCIIBITHIBAET 3aTPyJHEHHUS B (OPMYJIUPOBKE COOCTBEHHBIX CYKICHUH,
HECIIOCOOCH OTBETUTH Ha JIOTIOJTHUTEIBHBIE BOTIPOCHI.
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3. MeTonuyeckne MaTepuajibl, OnMpeae/siiome Npoueaypbl OeHUBAHUS 3HAHMI, YMEHMId,
HABBIKOB U (WJIN) ONBITA eSITEILHOCTH, XaPAKTEPU3YIOIIUX ITANbI GOPMUPOBAHUA KOMIIETEHIM M.

[Ipouenypsl OLEHUBAaHUS BKJIIOYAIOT B C€e0s TEKYIIMH KOHTPOJIb U IMPOMEKYTOUHYIO
aTTeCTalHIO.

Texkymmii KOHTPOJIb YCIEBAEMOCTU IPOBOAUTCSA C HCIIOJIB30BAHMEM OLICHOYHBIX CPENCTB,
IPEJCTaBICHHBIX B II. 2 JAHHOIO IPWIOXKEHMs. Pe3ynpTaThl TEKYLIETO KOHTPOJSL AOBOASTCS /10
CBEJICHMSI CTYIEHTOB /10 IPOMEKYTOYHON aTTECTALIUU.

IIpoMe:kyTOoUHasI aTTECTALMS IPOBOIUTCS B (hopMe 3aueTa.

3ayer MpOBOAUTCS MO OKOHYAHWUU TEOPETHUECKOro OOydeHHUs 10 Hayaja 3K3aMEHAlMOHHOM
ceccur. KonmuecTBo BONMPOCOB B 3ajJjaHUM — 2 TeopeTHUecKux Bompoca. [IpoBepka OTBETOB u
00BsIBIICHUE PE3YJIbTaTOB MPOU3BOAUTCA B JICHb 3a4eT. Pe3ynbTarhl aTTecTaliiy 3aHOCATCS B 3aYETHYIO
BEJIOMOCTh U 3aYE€THYIO KHUXKKY CTyAeHTa. CTyIeHThI, HE MPOIIEIIINEe TPOMEKYTOUHYIO aTTECTAIHIO
1o rpauKy CecCUu, TOJKHBI JTUKBUAUPOBATH 3310KEHHOCTh B YCTAHOBJICHHOM MOPSIKE.
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[Tpunoxenue 2
METOIUYECKHUE YKA3AHUSA 11O OCBOEHUIO JTUCHUTIJIMHBI

Metoanyeckre yKazaHUs 10 OCBOSHHMIO JIUCIMIIIMHBI aJpecoBaHbl CTyAEHTaM BceX (GopM
00yJeHUsI.

Y4eOHBIM MJIAHOM MPETyCMOTPEHBI CIIEAYIOIINE BUABI 3aHITH:

— JICKIIHH;

— J1abopaTopHbIC PaOOTHI.

BaxHbIM  yCIIOBHEM YCICIIHOTO OCBOCHHS JTUCIHHMIUIMHBI  «AJITOPUTMBI  YUCIECHHOTO
MHTETPUPOBAHMS U aHAIN3a YCTOWYMBOCTH SIBJSETCS CO3/IaHUE CHCTEMbI MPABWIJIBHOW OpraHU3aluu
Tpy/a, MO3BOJIAIONICH PacHpeeluTh YUeOHYI0 HArpy3Ky PaBHOMEPHO B COOTBETCTBHH C rpaduKoM
00pa3oBaTeNLHOTO Mpolecca. bobIIyI0 MOMOIIb B 3TOM MOXET OKa3aTh COCTaBJIEHUE IUIaHA pabOThI
Ha CEMECTp, MECsll, HEAENI0, JIeHb. Ero Hajauuyue MO3BOJMT MOAYMHHUTH CBOOOIHOE BpEeMs IIEISIM
yueObl, TpyauTbes Oosee ycremHo U 3¢dextuBHo. C Bedepa Bcerna HalI0 pacnpeacisTh padoTy Ha
3aBTpAlIHUIA JIeHb. B KOHIIE KaXIOro IHs Ielieco00pa3HO TMOABECTH HMTOr PabOTHI: THIATEIBHO
IIPOBEPUTH, BCE JIM BBHIMOJIHEHO MO HAMEUCHHOMY IUIaHy, HE OBLJIO JIM KaKuX-THOO OTCTYIJICHHH, a
eclii ObUIM, TI0 KaKoW MPHYUHE OHM MPOM30NLIH. HyXHO OCYyIIeCTBISATh CAMOKOHTPOJb, KOTOPBIH
SBIISICTCS. HEOOXOTUMBIM YCIIOBHEM YCHEmHOW y4eObrl. Ecim d9To-TO 0cCTanoch HEBBITOIHEHHBIM,
HEOOXOJMMO H3BICKaTh BpEMs Ui 3aBEpIICHUS ASTOM 4YacTH pPabOThl, HE YyMEHbIIAass oObeMa
HENeNbHOTO IUIaHa. Bce 3amaHus K abopaTopHBIM paboTaMm, a TaKKe 3aJaHWs, BBIHECCHHBIC Ha
CaMOCTOSITENIbHYI0 PabOTy, PEKOMEHIYETCSl BBIIIOJIHATH HEMOCPEICTBEHHO IMOCIE COOTBETCTBYIOIICH
TEMBl JIEKIMOHHOTO Kypca, 4YTO CIOCOOCTBYET IIydllIeMy YCBOGHHIO MaTepuasia, I03BOJISET
CBOEBPEMEHHO BBISIBUTH U YCTPAHUTh «IIPOOEIB) B 3HAHHSX, CHCTEMAaTU3UPOBATh PaHEe MPOUICHHBIH
MaTepHal, Ha ero OCHOBE MPHUCTYIHUTH K OBJIAJICHUIO HOBBIMU 3HAHUSIMH U HABBIKAMH.

3HAKOMCTBO C JMCHUIUIMHOW MMPOUCXOMUT yXKE Ha TMIEPBOU JICKIUH, IJIe OT CTyIeHTa Tpedyercs
HE MPOCTO BHUMAaHHUE, HO M CAMOCTOSTEIbHOE odopmiieHHe KOHcmekTa. [Ipu paboTe ¢ KOHCTIEKTOM
JeKIMA HEOOXOAWMO YUYUTHIBaTh TOT (AKTOp, YTO OJHHU JIEKIHUH J1al0T OTBETHl HAa KOHKPETHBIE
BOTIPOCHI TEMBI, JIPYTUE — JIUIIb BBISBISIOT B3aHMOCBSI3M MEXAY SBJICHUSMH, IOMOTas CTYICHTY
MOHSTHh TyOMHHBIE MPOIIECCHl PA3BUTHUS M3Yy4aeMOro MpeAMeTa Kak B UCTOPUH, TaK M B HACTOSIIEE
BpeMsL.

KoncnexktupoBanue JeKIMA — CIOXKHBI  BUJ  BY30BCKOW  ayJUTOpPHOH  paloOTHI,
NPENONIarafolliii MHTEHCUBHYIO YMCTBEHHYIO JEATENbHOCTH CTyAeHTa. KOHCHIEKT sBIiseTcs
MOJIE3HBIM TOTJa, KOTJa 3alMCAHO CaMOe CYIECTBEHHOE U CHENIaHO 3TO caMHMM oOywaromumcs. He
HAJI0 CTPEMHUTHCS 3aIKCaTh JOCIOBHO BCIO JICKINIO. Takoe «KOHCTIEKTHPOBAHWE) MPUHOCUT OOJIbIIEe
Bpena, 4eM Mojb3bl. LlerecooOpa3Ho BHavajge MOHATh OCHOBHYIO MBICIb, W3JIaraeMylo JIEKTOPOM, a
3areMm 3amnmcath ee. JKenareabHO 3aIKch OCYIIECTBIISATh Ha OJTHOW CTPAHHMIIC JINCTA WA OCTaBJISIS IO,
Ha KOTOPBIX MO3/IHEE, IPU CAMOCTOSITENIFHON paboTe C KOHCTIEKTOM, MOYKHO ClIelaTh TOTOJHUTEIbHBIC
3aICH, OTMETUTH HETIOHSATHBIE MECTa.

KoHcrnekT nexknuu nydine mojpas3ieisaTh Ha IMyHKTHI, cOOM0as KPacHYI CTPOKY. DTOMY B
OoBIIION cTeneHn OyIyT CrocOOCTBOBATH BOMPOCH! TUTAHA JIEKIMH, MTPEUIOKEHHBIE MTPETIO1aBaTeIIsIM.
Crnenyer oOpaimiaTh BHUMaHWE Ha aKIIEHTHI, BBIBOJBI, KOTOpBIC JENaeT JEKTOp, oTMeyas Hamboee
Ba)XKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHaje 3aMEeUaHMsIMH «BaXXKHO», «XOpPOIIO 3allOMHUTHY» W T.II.
MOoKHO nenath 3TO W C MOMOIIBI0 PA3HOIBETHBIX MAapKEpOB WM PYYEK, MOAUYEPKUBAsS TEPMHUHBI U
OTIpeIeIIeHusI.

Ienecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpallleHuil, ab0peBuaTyp U CUMBOJIOB.
OpHako npu TanbHEiIel padoTe ¢ KOHCIIEKTOM CHMBOJIBI JIYUIII€ 3aMEHUTh OOBIYHBIMU CIIOBAMH JIJIS
OBICTPOTO 3pUTEITHLHOIO BOCIIPUATHUS TEKCTA.

PaboTas Ham KOHCTIEKTOM JIEKITMH, BCeTIa HEOOXOIMMO HCIIOIB30BaTh HE TOJBKO yUeOHUK, HO
U Ty JHUTEpaTypy, KOTOPYIO JOTOJHUTEIHLHO PEKOMEHAOBan IeKTop. VIMeHHO Takas cephe3Has,

19



KpOIOTiHBas padoTa C JEKIHMOHHBIM MaTEpUalIOM IO3BOJUT IJIyOOKO OBIAJETh TEOPETHUECKUM
MaTepHAIIOM.

B mpomecce moaroTroBkd K Ja0OpaTOPHBIM 3aHATHSAM, CTYACHTAM HEOOXOJUMO 0OpaTUTh
0c000e BHUMaHHE Ha CaMOCTOSTENIbHOE N3yUeHHE PEKOMEHI0BaHHOM uTepaTypsl. [Ipu Beell nmoiaHoTe
KOHCIIEKTUPOBAHUS JICKIIUM B HEMl HEBO3MOXKHO M3JIOKHUTh BECh MaTepHall W3-3a JUMHUTA ayTUTOPHBIX
yacoB. IlostomMy camocTosTenbHas pabora ¢ y4deOHUKaMH, Y4eOHBIMH IIOCOOMSMH, HAYyYHOM,
CIPaBOYHOU JINTEPATYpOH, MaTepuallaMHi MEPUOANYECCKUX M3/1aHuil u VHTepHeTa siBisercs Hanbomee
3G (EeKTUBHBIM  METOJOM  IIOJIyYEHMs] JIONOJIHMUTENbHBIX 3HAaHUM, IO3BOJIAET 3HAYUTEIBHO
AKTUBU3UPOBATh MPOLIECC OBIAACHUS HH(pOpMaIMen, CrocoOCTByeT Oosiee TTyOOKOMY YCBOEHHIO
U3y4yaeMoro Marepuania, GOpMHUPYET y CTYACHTOB CBOE OTHOIIEHUE K KOHKPETHOM Ipobieme.

W3yuenne IUCUMIUIMHBI MPOXOAMT C AaKIEHTOM Ha JabopatopHble paboTsl. [lo Temam
1a0opaTOpHbIX paboT pa3paboTaHbl y4eOHO-METOAMYECKHE MaTepUallbl, B KOTOPBIX H3JI0KEHBI
NOApOOHBIE METOINYECKHE PEKOMEHIALMU M0 M3YYCHHMIO KaXKIOW TeMbl M BBINOJHEHHIO 3aJaHUM.
Hannune takux yueOHO-METOAMYECKUX U TUJIAKTUYECKUX MATEPHAIOB IO3BOJIAET KaX/I0MY CTYICHTY
paboTaTth B CBOEM HMHIMBUAYAJIFHOM TEMIIE, a TAaKXKE JONOJIHHUTEIBHO MpOpabaThIBaTh M3ydaeMbIi
MaTepHall BO BpeMsl CaMOCTOSATENbHBIX 3aHATHH.

JI7s yCTIeIIHOTO OBJIAIEHUS ITPEJIaraéMbIM KypCOM CTYAEHT JOJDKEH 001a1aTh onpeaenéHHoNn
UH(POPMALIMOHHOM KyJIbTYpOM: HaBbIKaMH PAa0OOTHI C JIUTEPATYPOH, YMEHUEM OIPEENIATh U HAXOIUTh
MH()OPMAIMOHHBIE PECYpPCHl, COOTBETCTBYIOIIME LENAM M 3a7adaM 00pa30BaTEIbHOTO IpOIEcca,
HoJy4aTb K HHUM JOCTYIl M UCIOJb30BaTh B LEISIX MOBBILIEHUS 3PPEKTUBHOCTH CBOEH
npodecCHOHATBHON JeaTenbHOCTH. [Ipy HM3y4eHHWM HaHHOrO Kypca HEOOXOJMMO MAaKCHMaJIbHO
UCIOJIb30BaTh KOMITBIOTEP, U3y4aTh JONOJHUTEIbHbIE HH(OPMALIMOHHBIE PECYPCHI.

IMoaroroBka K MpPOMeKYTOYHOI aTTecTAlMMH.

IIpu noaAroTOBKE K MPOMEKYTOUHON aTTECTAllUU 11e/1eco00pa3Ho:

- BHUMATEJIbHO M3YYUTh IIEpEUYEHb BOIPOCOB M ONPEACITUTh, B KAKMX UCTOUYHUKAX HAXOISATCS
CBe/IeHUs], He0OXOAUMBIE 1JIs1 OTBETa HA HUX;

- BHUMATEIbHO POYUTATh PEKOMEHIOBAHHYIO JINTEPATYPY;

- COCTaBUTh KpAaTKHE KOHCIEKTHI OTBETOB (TJIaHBI OTBETOB).
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