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AHHOTaUs

Jucuunnuna «BeruucnurenabHas MaTeMaTHKa BXOAUT B 00pa30BaTeIbHYIO MPOTrpamMmy
BBICIIETO O0pa3oBaHUS — TPOrpaMMy CHEIUAIMTETa I10 HAMpPaBJICHUIO TOJITOTOBKHU/
crenuansHocT 10.05.03 «MubopmanmonHas 0e301acCHOCTh ABTOMATH3WPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MmacHOCTh OTKPBITHIX MH(DOPMANMOHHBIX CUCTeM». Jlucruruimnaa
peanmmu3yetcs kadenpoit «Ne34y.

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CUCTEMHOI'0 II0JIX0/1a, BbIpadaThIBaTh CTPATETUIO AEUCTBUID)

[IK-12 «CmocoOeH MpoBOAWTH HCCIIENOBaHHUS B 00JACTH OIEHKH 3(P(PEKTUBHOCTH
TEXHOJIOTHI aBTOMAaTU3aIlMH OTKPHITHIX HH()OPMAIIMOHHBIX CHCTEM)

CopepxaHue IUCHUILUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
OTpENECTICHUSIMU, TOHATUSAMH, TEOpEMaMU pa3/IeIOB MaTEMaTUKH, METOJaMU pelICHUs
MaTeMaTHUYECKUX 3a7ay, UCIOJIb30BAHUEM HAKOIJICHHBIX MAaTeMaTUYECKUX 3HAHW, METOJaMU
TEOPHUH BEPOSITHOCTEH M MATEMaTHYECKON CTAaTUCTUKH MPH TUIAHUPOBAHUU OIIBITOB U 00pabOTKe
UX pe3yJbTaTOB.

[IpenogaBanue JIUCHUILIUHBI TPEAyCMaTpUBaeT cCleayrone (GopMbl OpraHU3aIun
yueOHOro mporiecca: JEKLIUU, MPAaKTHUYECKHUE 3aHATHUS, CaMOCTOSITeNbHas paboTa CTyAeHTa,
KOHCYJIbTAIINH.

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B hopme audGhepeHIINPOBAHHOTO 3a4ETa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3aueTHhIX eauHuibl, 108
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
OcHoBHasl 1eNb IUCHUIUIMHBI «BBIYMCITUTENIbHAS MaTeMaTHKa» — HAYYHTh CTYJCHTOB
UCIIOJIB30BaTh YMCIICHHBIC METO/IbI IIPH PEIICHUH 33]1a4, KOTOPHIC OMMCHIBAIOTCS CHCTEMaMH
JUHEWHBIX M HENWHEWHBIX  ypaBHGHUU, JudGEepeHIHATbHBIMA  YPABHCHHSIMH,
UHTETPAJIbHBIMA ypaBHCHUsSMU H Jp. JlaHHAs JUCHMIUIMHA TPH3BaHA IOJTOTOBHUTH
CTYIEHTOB K pa3padOTKe M MPUMCHCHHIO BBIYUCIUTEIBHBIX AaITOPUTMOB PEIICHUS
MaTeMaTHYECKUX 3a/la4y, BO3HHKAIOIIMX B IMPOIECCe MO3HAHUS W HKCIOJIL30BAaHHS B
MPAKTUYECKON JIEATEIHHOCTH 3aKOHOB PEAThHOTO MHpA IMOCPEICTBOM MATEMATHUECKOTO
MOJICITUPOBAHHSL.
3anaun U3y4eHHsl TUCIUTUTHHEL:
- O3HAKOMJICHHE CTYICHTOB C NPEUMYIIECTBAMU W HEIOCTATKAMHU YHCICHHBIX METOJIOB
peleHus 3a1aq;
- U3yYCHHUE YMCIICHHBIX METO/IOB PEIICHUS Pa3IMYHBIX 32134,
- IPOJIEMOHCTPUPOBATH IPUMEHEHUE U3yYEHHBIX METOJO0B K KOHKPETHBIM 3a/1a4aM.

1.2. JlucumrmimHa BXOAMT B  COCTaB  4YacTH, (HOpPMUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIIETO 0Opa3oBaHUs (lajee —
OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJITATOB OOYUEHUS 0 JUCIUTUINHE, COOTHECECHHBIX C
IIaHupyeMbIMH pesynbratamu ocBoenust OI1 BO.

B pesynbraTe w3ydeHUs AMCHUILIMHBI OOYUYAIONTUICS JOJDKEH O0JanaTh CIEAYIONTUMU
KOMIICTCHIMSIMUA WJTH UX 9acTsMH. KOMIeTeHIIMH M WHAMKATOPHI UX JOCTHKCHUS TIPUBE/ICHBI B
tabnwue 1.

Tabnuna 1 — [lepeyeHb KOMIIETEHIMI U HHIMKATOPOB MX JOCTHIKCHHS

Kareropus (rpymma) Konn Kon n nauMeHoBaHne UHIUKATOPA JOCTHXKEHUS
HanuMEHOBaHUE
KOMIIETEHIIN U KOMIIETEHIINU
KOMITETEHIIN T
VYK-1 Criocoben
OCYULIECTBIISTh
KPUTHUUYECKUN aHaJIu3
P VK-1.B.1 Bnagetsr HaBRIKAMU CUCTEMHOI'O U
POOJIEMHBIX
YHuBepcaibHbIe . KPUTUYECKOTO MBIITUICHHS; METOIMKAMU
CUTyaIui Ha OCHOBE
KOMIIETEHIINU MOCTaHOBKH 1IEJIH, OTPEIeNIEHUs] CIOCOO0B ee
CHUCTEMHOTO
TOCTHXKEHUS
Moaxoza,
BbIpa0aThIBaTh

CTpaTEruIo NEUCTBUI

I1K-12 Cnocoben
MIPOBOJTUTH
UCCIIC/IOBaHNS B
00JacTu OIIeHKU
[Tpodeccuonanbubie | 3pdekTuBHOCTH

I1K-12.3.2 3HaTh METOABI NOCTPOEHNUS U
UCCJIEIOBaHMSI MAaTEMaTHYECKUX MOJIeTIeil B
00J1aCTH aBTOMATU3alUHN HH(OPMAIIMOHHO-
AHAIUTUYECKOU NeSTEIIbHOCTH

KOMIIETEHIINHU TEXHOJIOTUH
[IK-12.V.1 ymeTs pemiats 3aa4u UCCAEAOBaHUS
aBTOMAaTH3aIl[UHA
WH(pOPMAITMOHHO-AHATUTUYECKUX CUCTEM
OTKPBITHIX
METOJaMH MOJIETUPOBaHUS
UH(OPMAIIMOHHBIX
CUCTEM

2. Mecro nuctuIuIHHbEL B cTpykType OI1
1. Mecto pucuunanHsbl B cTpykrype OIT
JucuumrHa 6a3upyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX OOYUYAIOIIMMHUCS MPH HU3Yy4EHHUH
CJICAYIOIIMX JUCIHUIINH:
— Aunre0Opa u reomeTpus




MaremaTtrueckas JOTUKa U TEOPHsI alTOPUTMOB
MaTteMaTHYeCKUH aHaIIN3

NudopmaTtuka

JluckperHas MaTemMaThKa

Teopus BEpOATHOCTEH U MaTeMaTHYECKasl CTATUCTHKA

3HAaHMs, IIOJIyYEHHBIE IIPU M3YYCHMM MaTepuajga JaHHOM [IUCUUIUIMHBI, HMEIOT
CaMOCTOATENIBHOE 3HAYEHUE, TaK U UCIIOIb3YIOTCS IIPU U3YYEHUU APYTUX JUCLUIIINH:

MatemaTrnyeckne OCHOBBI 00pab0OTKH HHPOPMALTUH
Teopus unpopmaun

Teopus konupoBaHus

TexHonoruu 00pabOTKU ayaHo- U BUACOAaHHBIX
MogenupoBaHue cucTeM

[TocTkBaHnTOBasE KpUITOTpAPHS
Hayuno-uccnenoBarenbckas pabota

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI

KakK

Jlarable 00 00ImIEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPEeCTaBICHbI B
Tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

pr,Z[OGMKOCTL 10

Bun yuebnoii pabotbl Bcero ceMecTpam
No4
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoilt n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 68 68
B TOM YHCIIE:

nexuuu (JI), (dac) 34 34

1('IpaK)TI/I‘-I€CKI/Ie/C€MI/IHapCKI/Ie sansarus  (113), 34 34

qac

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

HK3aMeH, (Jac)

CamocmosamenvHnas paboma, Bcero (Jac) 40 40
Buo npomesxcymounoit ammecmayuu: 3auer, Tindd

mudd. 3auger, sx3amed (3auer, Judd. 3aq, ' Hudd. 3au.
DK **) 3au.

Fx

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CopneprxaHue JUCHUTUIMHBI
4.1. PacnpeneneHue TpyJ10EMKOCTH TUCIUIUIMHBI 10 pa3/ielaM U BUIaM 3aHSATHI.
Paznenbl, TeMbl TUCHMIUIMHBI U UX TPYA0EMKOCTh MPUBEAEHBI B Tabiuie 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

Paznensl, TeMbI TUCIIUILITUHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 4
Paznen 1. BBenenue B mpeIMeT; TeOpUs 2 4
MOTPEITHOCTEH.




Pa3zzen 2. UncaeHHOe HHTErpHPOBAHNE. 4 6 4

Paznen 3. Metonpl pemeHus 3a1ad JINHSHHON 10 6 8

anreOpsbl.

Paznen 4. Metoapl pelieHus: HETUHEHHBIX U 8 6 8

TPAHCIICH/ICHTHBIX YPaBHECHHIA.

Paznmen 5. UncineHHbIE METOBI PEIICHHUS 4 8 8

OOBIKHOBEHHBIX TU(PPepeHINATBHBIX YPAaBHEHHH.

Pa3znen 6. IntepnonupoBanue U anmpoKcUMaIus 6 8 8

(GYHKITHIA.

Hroro B cemecTpe: 34 34 40
Utoro 34 34 0 0 40

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
OoOy4JalomMMHUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oy;yulei
PO EeCCUOHAIBHON e TEIHHOCTHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3eiioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIIA

Howmep paznena Hassanue u cogepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI
1 1. BRegeHue B AUCHMIUIMHY; IPEAMET U 3aJa491 BBIYUCIUTEIbHON MaTEMaTHKU;
NOrpCIIHOCTDL: HCYCTpaHUMasd U YCTpaHuMasd,; MOTPCIIHOCTh alllIpOKCUMallui U
BBIYHUCIINTCIIbHAA.
2 2. Uncnennoe HUHTCIPpUPOBAHUC; 3aJada YACIICHHOI'O UHTCTPHUPOBAHU,

BBIUMCIIEHHE OIIPEJIENICHHBIX HHTETPajoB AETEPMUHUPOBAHHBIMU U
CTOXaCTHYECKHMHU MeToaaMHu (POpMyJITbl IPSMOYTOILHUKOB, TPaIeIn,
Cumrncona u Mmeroasl MonTte-Kapiio); norpemHoct GopMyIn YMCIEHHOTO
MHTETPUPOBAHMSI, CPABHUTENBHBIN aHAIN3 IPEUMYIIECTB U HEIOCTATKOB
PacCMOTPEHHBIX METOJIOB.

3 3. Metoapl pelieHus 3a1a4 JMHEeHHO# anreOphl. Pemenne CuCTeMbl THHEHHBIX
anredpandeckux ypasaenui (CJIAY); kinaccudukanns METOJ0B PELICHUS
CJIAY.; Tounsie meTozpl: peterne CJIAY Meromamu TUHEHHON anreOpsr;
metoA ['aycca (cxema emMHCTBEHHOTO JiesieHns ); MeToa ["aycca ¢ BEibopom
[JIABHOTO 3JIEMEHTA; BEIYMCICHUE OOPaTHOM MaTPHILBI M ONPEAEIUTEINS
MetoznoM ["aycca; npubmkennbsie Metoasl pemenns CJIAY (ycioBus u
CKOPOCTh CXOJMMOCTH): METOJI IPOCTOi urepannu (Skodn); merox 3eiiaens;
METOJ CKOpeiiero cnycka (rpajneHra)

4 4. MeTtozpl pelieHnst HeTUHEHHBIX U TPAHCLUEHACHTHBIX YPAaBHEHUM; STaIb
peleHusT HeTMHEWHBIX W TPAHCIICHICHTHBIX YpaBHEHUH (OQHO ypaBHECHHE):
OTHIeTICHUE KOPHEH, yTOYHEHUE PENICHUS; TPUOIMHKCHHBIC METOIBI PETIICHUS
(omHO ypaBHEHUE): TpaUIECKHA METOJ], METOJI IMXOTOMHHU, METO XOPJI,
Metosl HproToHa (KacaTenbHbBIX ), MOAU(DHUIIMPOBAHHEIN MeTol Hpl0TOHA, METOT
CEKYIINX, KOMOMHUPOBAHHBIN METOT; TPUOIMKECHHBIC METOIBI PEIICHUS
CHUCTEM HEJMHEUHBIX ypaBHEeHU: MeToa HploTOHA, MeTON rpagueHTa

5 5. UucneHHble METOIBI PELICHHUS] OOBIKHOBEHHBIX AU((epeHIINaTbHBIX
ypaBuenuit (OY); bopmynuposka 3agaun Korim; 0HOIMIArOBbIE METOIbI
pemenust OJ1Y (mepBoro mopsaka): pasjiokeHue B psf Teiiopa, meronst Pyrare
— KyrTa nepBoro nopsiznka — Mmeton Ditsiepa; BTOPOro Mopsiika — UCIPaBICHHbIH
1 MoaAu(UIIMPOBaHHBIN MeToAb! Ditnepa; meton Pynre — KyrTa uetBeproro
[OPsi/IKA, MHOTOILIArOBbIE METOABL: METO AZlaMca YeTBEPTOI0 MOPsIKA; OLIEHKA
MOTPEIIHOCTH MMPUMEHSIEMbIX METOJIOB; IPpaBUiIo PyHre; cpaBHeHHe
OJTHOIIATOBBIX M MHOTOIIATOBBIX METOAOB (MOTPEIIHOCTD, TPYIOEMKOCTb, H T.II.

6 6. MuTeprionupoBaHue U anmpokcuManus QyHKIUI; 3a1a4i HHTSPIIOINPOBAHHUS




I'pama u ee cBoiicTBa

Y anmnpoKcuManuu (TpeacTaBiaeHus ) QyHKIIHIT, HHTSPIOISIIUOHHBIC (DOPMYIIBI
I'peropu — HeroTona, Jlarpamka u HeroToHa (pa3aeiieHHbIE pa3HOCTH);
00paTHOE MHTEPIIOJIMPOBAHUE; CXOIUMOCTh HHTEPIOJSIIMOHHBIX IOJIMHOMOB
BBICOKHX TIOPSIIKOB; HHTEPIIOJUPOBAHUE CIJIAHAMU: JINHEHHbIC,
KBaJIpaTHYHBIEC M KyOUYeCKHe CIUTaiHBL, OTHICKAaHHE MTapaMeTPOB AIMITHPUIECKIX
(hopMyIT METOZIOM HAVIMEHBIINX KBaIPaTOB; Oa3uCHBIE (YYHKITHH, MAaTPULA

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

Tembl IPaKTUUECKUX 3aHATUI U UX TPYJOEMKOCTb IIPUBE/ICHBI B TAOIHILIE .

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 Hux Ne
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |MPAaKTHUECKOH |pasnena
/11 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | JTUCITHIT
(gac) JIHBI
Cemectp 4
1 | Yucnennoe Perienue 3amau 6 4 2
HHTETPUPOBAHUE
2 | Pemenue 3amau Permrenne 3amau 6 4 3
JTIMHEHHOH anreOpel.
3 | Pemenue HenMHENHBIX Pemenue 3anau 6 2 4
1 TPAHCUCHACHTHBIX
YpaBHEHUH.
4 | UncneHHbIE METOIbI Pemenwne 3agau 8 4 5
peieHus
OOBIKHOBEHHBIX
g hepeHInanbHBIX
ypaBHEHUI.
5 | Unrepnonuposanue u Pemenue 3amau 8 3 6
alrpoOKCUuMalusa
(dyHKIHH.
Bcero 34 17
4.4. JlabopaTtopHble 3aHATUS
Tewmbl 1aG0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MMPUBEACHBI B TabHIIE .
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
N3 anx No
Ne HaunmenoBanue nabopaTopHbix paboT Tpynoemkocts, | npakTHieckoi | pasiena
1/ (dac) IMOATOTOBKH, | JUCITUI
(gac) JINHBI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHIIOTHEHUE KYPCOBOM PabOThI

VY4eOHbBIM MJIAHOM HE TPEAYCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouXxcs
Buapl camocTosiTenbHON paboThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0HIIE /.




Tabmuna 7 — Bunbl caMmocTosTenbHON PabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositensHO#M paboTh
qac yac
1 2 3
W3ydeHue TeopeTHUecKOoro MmaTepuania
20 20
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 10 10
atrecrauuu (I1A)
Bcero: 40 40

5. IlepeuyeHn y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp NMe4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

Komuectso
JK3EMIUIPOB B
Hlucp/ bubnuorpaduyeckas ccpuika Oubmmorexe
URL anpec (kpome
3IEKTPOHHBIX
HK3EMILISIPOB)
517 [IpakTHKYM 1 UHANBUAYATbHBIC 3adaHMS 10 HHTETPATBHOMY 29
1169 WCUYUCIICHHUIO (DYHKIIMU OJHOW NEPEMEHHOMN (TUTIOBBIE PACUETHI)
[Tekcr] : yueOHoe nocobue / B. A. Bosotiok [u ap.]. - CIIO. : Jlans,
2012. - 336 c.
517 I'yeman, Opuit Aponosud. JInHeHHBIE TPOCTPAHCTBA U TMHEHHBIE 53
I'96 OTIepaTOPHI : OCHOBHBIE TEOPETHUECKHE TIOHATHUS U YIPAKHEHUS
[Texcr] : yuebnoe nocobue / FO. A. I'ycman, A. O. CmupHos, B. 1.
®pamnk ; C.-Iletep0d. roc. yH-T a3pokocM. pudopoctpoenus. - CII0. :
Man-so I'YAIIL 2012. - 44 c.
517 Wnrerpansroe ucuucnenue [Tekcr| : Metoauueckue ykazanus / C.- 67
n7i3 ITerepO. roc. yH-T a3pOKOCM. IPUOOPOCTpOeHHUS ; cocT.: . M.
Tl'onosaues, 0. A. I'ycman, A. A. 3unrep. - CII06. : U3a-Bo ['YAII,
2014. - 50 c.
517 IIpenenst n mponsBogHas [ TeKCT] : METOAMYECKHE YKa3aHUS K 82
71 PELICHNIO AUCTAHTHON KOHTpoJibHOM padotel / C.-Iletepb. roc. yH-T
aspokocMm. pudopoctpoenus ; coct. I'. M. 'onmosaues [u ap.]. - CIIG. :
Man-8o I'YAIIL 2014. - 42 c.
517 MakapoBa, Mapus BanentuHoBHa (zo11.). Briciias matemaTnka 20
M 15 (Marematuka - 1) [Tekcr] : yueOHOe mocooOue. u. 1. MaTerpansr / M.
B. Makaposa, A. b. Ilmagenos ; C.-IleTep0. roc. yH-T a3pOKOCM.
npubopoctpoenws. - CII6. : U3n-Bo ['VAIIL, 2016. - 127 c.
517 I'ycman, FOpwuit Aponosuu (nou.). Beiciias marematuka. Psinet [Tekct] 67




I' 96 : yuebnoe nocobue / FO. A. I'ycman, C. I1. I[Tomeitkun, A. O. CMupHOB

; C.-Iletepb. roc. yH-T aspokocm. mpubdopoctpoenus. - CII6. : Uza-Bo

I'VAIL 2015.-77 c.
519.6 ®damgnees, M. A. OCHOBHEIE METOBI BEIYUCIUTEILHON MaTEMAaTHKHI 5
D15 [Texcr] : yuebHOE MOocoOue / M. A. @annees, K. A. Mapxkos. - CII6. :

Jlanp, 2014. - 160 c.
517 [Mucemennsiit JI. T. KoHCHIEKT JeKIuit O BHICIIEH MaTeMaTUKE 10
IT 35 [Texcr] : [B2u.]/ . T. IluceMennsiii. - M. : Aiipuc-Ilpecc, 2013 - . -

(Beicuiee oopazosanue). - ISBN 978-5-8112-4000-5. Y. 1. - 12-¢ u3g. -

2013. - 278 c.
517 [IpakTHKyM U MHIUBUAYaANbHbIE 331aHUS TI0 UHTETPATTLHOMY 29
I169 WCUUCIICHUIO (DYHKINU OAHOM MEPEMEHHOM (TUTIOBBIE PACUETHI)

[Texct] : yae6HOE mocodue / B. A. bonotiok [m mp.]. - CII6. : Jlans,

2012. - 336 c.
517 abynun, M. U. Teopust GyHKINH KOMIUIEKCHOTO TIEPEMEHHOTO 19
I 13 [Tekcr] : yuebnuk / M. U. [llabynun. - M. : BUHOM. Jlabopartopus

3Hanmii, 2012. - 248 c.

7. IlepeyeHb IMEKTPOHHBIX 00Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAaIMOHHONW ceTn «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIHUILIAHBI
npuBezeH B Tabnuue 9.

Tabmunma 9 — IlepedyeHb OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL anpec Haumenosanue
www.intuit.ru Hammonansusblii OTkpseIThIi YHUBepcuteT "UHTYUT"

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHH s

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIiecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIIINHE, TIPeIcTaBlieH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl




Ne HaumenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOH aTTECTAllUU
00ydJaronuxcs mo IMCUUILIMHE TpUBe/IeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluu

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB
HuddepennmpoBanHblii 3a4€T Cnucok BOMpOCOB;
TecTtsr;
3agaun.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOAYJIBHO-PEHTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBUIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

Or11eHKa KOMITETEHIUI

XapakreprucTiuka chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayutpHad mIKana PAKTEp (bopmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIHFHO U TPAMOTHO €T'0 M3JIaracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOM W JOMOJHUTEIHHOW JMTEpaTyphl,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHSI C MMPAKTUIECKON
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIAJICET CUCTEMOM ClIelMaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
GaduTCHO»

— o0yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHaj, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaTyPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JESITEIHHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOM CIIeMAaTN3NPOBAHHBIX TTOHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMHUPAasCh Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypHl;

— JIONyCKaeT HeCYIIEeCTBEHHbBIE OINOKU U HETOYHOCTH;

— WCTIBITBIBACT 3aTPyJHEHHS] B TPAKTHUYECKOM TPUMEHEHWW 3HAHUH
HaTPaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMS;

— 3aTpyaHsieTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000OICHHUI;

— YaCTMYHO BJIJEET CUCTEMON CHEeNMaIN3UPOBAHHBIX MOHATHH.

«yZIOBJIETBOPUTEITHHOY
<«BAYTEHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ko
Ne i/m [lepeuens BompocoB (3aa4) AJisl IK3aMEHa A
WHMKATOpa
Y4eOHBIM MIIaHOM HE IPEIyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qud . 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera
Kon
Ne i/m [Tepeuens BompocoB (3amau) amns 3adera / audd. 3auera
p p (3ana4) 1 andd WHIMKATOPA
1 Crioco0wI oT/IeNIeHUsT KOpHE HEeTMHEWHBIX ypaBHEHHH VYK-1.B.1

VYcnoBus CXOAMMOCTH UTEPALTUOHHBIX TPOIIECCOB

Kputepnu ocTaHOBKY UTEPALIMOHHBIX IPOLIECCOB

Merton penakcauuu A OTBICKaHUSI KOPHEW HETMHEHHBIX YPaBHEHUN
Meroa HeroToHa (METOI KacaTenbHBIX)

Monudukanus metona Hetorona.

Meron xopn

IIpumenenue cxeMsl 1'opHepa i OTBICKAHMS KOPHEH IIOJIMHOMOB.
YeObIIeBCKUH METO/I MOBBIIICHUS CKOPOCTH CXOAMMOCTH
UTEPALMOHHBIX METOAOB

OcCHOBHBIE TEOPEMBI O MPUOIMKEHNUH (PYHKIMN TOIHHOMAMH
Teopema cy1iecTBOBaHHA HHTEPIOIAIMOHHOTO TTOJIMHOMA IS
GbyHKIUH, 3a1aHHBIX TaOJIMIHO

WNHTepnonsunoHHbINA nonuHoM Jlarpamxa
WHTepnonssunoHHbIA onuHoM HeroTOHA

To4yHOCTH PUOTIKEHHS GYHKIIUN HHTEPIIOJISIIUOHHBIMH
MOJIMHOMAaMH.

MHTEeprnonaunoHHbIi NOIMHOM DpMUTa

[MocTpoeHne KyOMUECKUX MHTEPIIOSIIMOHHBIX CILIAHHOB
TeopeTnueckre OCHOBBI TOCTPOSHUS KBAAPATypHBIX HOpMYIT
®dopMmyna cpeHUX U €€ TOUHOCTh

dbopMyJia Tpaneyu U €€ TOYHOCTh

®opmyna CUMIICOHA U €€ TOYHOCTh

CriocoObl MOCTPOEHUS aJaTUBHBIX (OPMYIT

®opmyna Ditnepa

Crnaitn kBagparypa

Ksagpatypasie hopMysibl HHTEPHOISLIUOHHOTO THITA

Merton I'aycca as1st BBIYMCIIEHUS ONPEICIEHHBIX HHTEIPaIoB
Uucnennoe nuddepeHnmpoBaHusl.

BexTopsl, MaTpuIlsl ¥ onepanui HaJ HUIMH

HopMsbl BekTOpOB 1 MaTpuIl

CoOcTBeHHBIE YHCIa M COOCTBEHHBIE BEKTOPA MaTPHI]
Omnpenenuresib MaTPULBI ¥ YKCIIO 00YCIOBIEHHOCTH MaTPHIL
CrienmanbHble TUITBI MATPHUIL U UX CBOMCTBA




OcoOEHHOCTH pelIeHHUs] CHCTEM YPaBHEHUH MPSIMBIMU METOIAMH

MeToa nocnenoBaTeaIbHOI0 HCKIFOUEHHSI HEM3BECTHBIX (METO.
T'aycca)

Merton Xopnana u qpyrue Mmoaudukanuu Mmerona ['aycca
Teopernueckue ocHOBBI MeToa ["aycca

Martpuunas popma metona I'aycca u pacueTHbIe (GOPMYITBI METOAA
MeTo1 IPOTrOHKH ISl pEIIEHUs] CHCTEM YpaBHEHUH C
TpeXAnaroHajJbHBIMUA MaTPULIAMH U €T0 00OCHOBaHHUE

Teopema HeiimaHa 0 CXOUMOCTH MaTpUYHOIO psiaa
Heo6xonumble u 1OCTaTOYHBIEC YCIOBUS CXOAUMOCTH UTEPALIIOHHBIX
METOJIOB

Y CI10BUSI CXOAUMOCTH PEJAKCALMOHHBIX METOA0B

MeToa npocToii uTepaunu, BEIOOP ONTUMAIBHBIX HTEPALIMOHHBIX
MapaMeTpoB.

Merton SIkoou

Merton 3elinens

Meron BepxHeEH penakcanuu

ITonepeMeHHO-TPEYTr OJIbHBI METOL,

CreneHHON METO BBIYUCIECHUS] COOCTBEHHBIX YMCET MaTPHULIBI
Mertoa npocToi UTEpaLMK ISl PELICHUS] CUCTEM HEJIMHEHHBIX
ypaBHEHUI

Merton HeroToHa 17151 pelIeHUs] CUCTEM HEIMHEWHBIX YPaBHEHUI
OCHOBHBIE TEOpPEMBI KOPPEKTHOU paszpemumocty 3ana4 Komu u
KpaeBbIX 3a/1a4 111 OOBIKHOBEHHBIX Au(D(HepeHIMaTbHBIX YPaBHEHUN
CeTKH H CeTOYHBIE QYHKINH

CeTo4HbIe ONEpPaTOPHl U UX annpokcumanys AudepeHnnanbHbIX
OIepaTopoB

Anmpoxcumanst quddepeHnpanbHo 3a/1a9n pa3HOCTHOM 3a1auei.
Y CTOHUMBOCTE M CXOIMMOCTD PELIEHUS Pa3HOCTHOH 3a1a4n
Pa3HOCTHBIE ypaBHEHHS IEPBOTO U BTOPOTO MOPSIIKA
TeopeTtnueckas OCHOBa METOJIOB perieHus 3afgaun Komum
Hcnonb3oBanue psiaa Teinopa nns pewenus 3ana4y Komn

[IK-12.3.2

Merton nomansbix (Dinepa) s pernerns 3aqa4 Komm u ero
CXOJMMOCTh

MeTtoa npeAMKTOp-KOppEKTOp A perienns 3aaad Komu u ero
MOTPEITHOCTh

Merton Diinepa-Komm n ero norpemHocTs

OpHoIIaroBsle METOABI BBICOKUX MOPAAKOB (MeTo 6! PyHre-KyTThI)
CoOcTBeHHbIE (YHKIUH U COOCTBEHHBIE YHCIIa PA3HOCTHOTO
orepaTopa BTOPOTO MOpsIIKa

MHoromaroBsie pa3HOCTHBIE METOBI

CriocoObI MOBBITIIEHNS TOYHOCTH YHCIEHHBIX METOJ0B

MeTo1bl penieHus KpaeBbIX 3a7ad Jis ypaBHEHUH C IOCTOSTHHBIMU
KO3 GUITMEeHTaMU

HuckperHsiii metog ypse 115 peleHns: pa3HOCTHOW KpaeBoi
3a/1a4M.

UuncneHHbIi METOA PEIIEHNs] KpPaeBbIX 3aad AJs YpaBHEHHH C
MePEMEHHBIMU KO PUIMEHTAMH

UmncneHHbIe METOIbI PEIICHUS KPAeBbIX 3314 I HEMMHEHHBIX
ypaBHEHUH BTOPOTro Nopsiika. MeToz cTpenbObl.

Y CcTOHYMBOCTD PELICHMS] JUCKPETHOH 3a1a4n

Teopema 0 cXOIUMOCTH pENICHNS AUCKPETHON 3a1a9n

Merton PyHre noBbIIeHNS] TOYHOCTH YHCIEHHBIX METOJIOB PEILIEHUS
3ana4 Komm

OpnHouarossle MeTozbl PyHre-KyTThl 1 MX IOrpemHocThb
MHoromarossle MeToIbI perieHus 3anad Komm (Meton Anamca)

[K-12.¥.1




[lepeuenr TeM sl KypCOBOTO TMPOCKTHUPOBAHUS/BBIIIOIHEHUS KYPCOBOW pabOTHI
MpeACTaBICHBI B TabmwmIe 17.

Tabmuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOTHEHUSI KYPCOBOM pabOThI

Ne /i [IpumepHsbIil TepeyeHb TEM IS KypCOBOTO IPOSKTHPOBAHMUS/BBITIOTHEHUS

KypCOBOi1 paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeAcTaBIeHbI B Tabmwuie 18.

Ta6ymumia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne
Kon
. UHIA
v} [IpumepHBIii IepedeHb BOIPOCOB ISl TECTOB
/ KaTop
a
II
OyHELMA U(X,Y) 330aHa Tabnuuen. VK-
1.B.1
oy .D.
. 1 1,2 1,4
0,5 1,1 14 1.7
0.6 1,3 1.5 21
0,7 1,8 1,7 2,0
o
3Ha4eHHe YAcTHON NPoM3BOAHON I, BBIMMCAEHHOE C MOMOLLBID UEHTPaNbHOM pasHoCTH B Todke x = 0,6; ¥ = 1,2 pasHo
)3
21,5
7) 1,987
?) 2,4

'.'b‘rpaElHE'HHE' B HaCTHblX NpOM3B0AHBIX BTOPOrD NOpAgKa

e O ¥m B &
+¢ +d—+e—+ =g
& &y g° & W

- 1
A) MmeeT NnapabonWYeckMid THI, eCAK f) ~4ar=0

B) MmeeT runepBonM<ecKHiA T, eciu b;l' -4qc <0

NVA-m8a, B-aa

) A - Het, B - HeT
VA -Her, B - ga
VA - g3, B - Her

Ana dhopmyn YMcneHHOro AWdhepeHUMpPOBaHHA CNPABELNHMED] CNELYWME YTESDHIAEHHA:

Ji".:l UEHTPaNbHBIE PAa3HOCTH MMEHDT Bonee BBICOKYHY TOYHOCTE, Yem 0AHOCTOROHHKME DazHOCTH

B:I CAHOCTOPOHHKWE PA3HOCTH HENB3A HCNONB3I0BATE 4NA annpoKCHMaUMK I'IE'PIEI-DIH1 I'IpDI-13EI-D£I,HDﬁ

N A-nHet, B-na
) A-Het, B - Her
NYA-n0a, B-aa

VA-pa, B -Her




PaccmatpueaeTca 2aga4a Kown AnA cucTembl AndhepeHUmManbHbix YPagHeHHH

y'=xy y)=y,=2
Z'=y+z z{l)=z,=1

OauH war metoga Iinepa c h= U:]',.-'_'I,B.ET pesynbTar
=24 z=14
=25 7,21
an=2el 2=12
AN =24 =13

Yrammute MPaBUABHY K MNOCNEA0BATENBHOCTE ,ﬂ,elﬁCTBL1lﬁ NpH pelleHHH CHCTEM NMHENHBIX ‘_.,-’paElHEHHI:“I METOLOM I'a‘_.,'cca

?) CBECTH MATPMLY K CTYNEHYaToMY BHAY
7) caenath ofpaTHbIA X044 METOAA Faycca
?) HaMMCaTh PACIUMPEHHYID MATPHLY CHCTEMBI
7) 3aMMCaTh NOMYHEHHYH) CHCTEMY YPABHEHHI

o'u

. . . . 2
':D‘_-,-’HKLI,HH U[X.‘_\r’_:l FadaHa Taﬁ.l"lHLl,E‘H. Hal-i,ﬂ,HTE FHa4eHHe YaCcTHOW NpoKMIB04HOM a;y » BBIMHMCNEHHOE

X _l’ 3,0 3,2 3,4
0,5 1,0 1,4 2,2
0,7 1,2 1,8 2,6
0,9 1,8 2,4 3,4

MPH MOMOLM UEHTPAIBHON pasHocTH, B Touke x = 0,9; v = 3,2 (yamuTe 0gmH 2HaK nocne 3anaroi)

1. MeTon0oM MONOBHHHOTO Jiefenns 1 MeToaoMm Heiorona ¢ Tounoctsio 10™# penmts ypasnenune | [1K-

Inx-05x+1=0, (x>1). 12.V.
2. Metonom [Naycca u METOAOM POCTOl MTEpALMH PELIMTL CHCTEMY ypaBHeHuil A X = b, rue
5 0 1 11
A=(1 3 —1), b=(4).
-3 2 10 6
Jlns MmeToaa NpocToit UTepalMi ONPeAETNTE YUCI0 UTepalnii A1 JOCTHIKEHHS TOUHOCTH 10~

3. MeTtoaom Diinepa 1 METOIOM NPEIMKTOP-KOPPEKTOP PELINTh YpaBHEHHE ¥’ = 2y ¢ YCIOBHEM
y(0)=1Bobnactu 0 < x <1, cmarom h; = 107%, h, =0,5-107%, hy; =0,25-1071,
OUEeHHTH CKOPOCTH CXOANMOCTH K TOYHOMY pemennio y(x) = e 2%,

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno




10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX JTambl (HOPMUPOBAHMS KOMIIETCHLMH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroauyeckue yka3aHus I 00y4YarOMUXCs IO OCBOCHUIO U CITUTITMHBI

OcHOBHas 1elb JTUCHUIUIMHBI «BbhluMciuTenpHas MaTeMaTHKa» — HAYYUTh CTYJIEHTOB
HCIIOJIb30BaTh YMCIICHHBIE METOJbI MPU PELICHUM 3aJlad, KOTOPbIE€ OMHUCBHIBAIOTCS CHUCTEMaMHU
JTUHEHHBIX W HEJIMHEWHBIX ypaBHEHUH, Mu(QepeHIInaTbHBIMU YPaBHEHUSIMU, HHTETPATbHBIMU
ypaBHEHUsSMH M Jp. JlaHHas MUCHUILIMHA TPU3BaHA IMOJATOTOBUTH CTYIEHTOB K pa3paboTKe U
MPUMEHEHHUIO BBIUUCIUTEIBHBIX aJITOPUTMOB PEIICHHS] MAaTEMAaTHUYECKUX 3aJ1a4, BOZHUKAIOIIUX B
MpoIecce MO3HAHUS U UCIIOJIb30BAHUS B MIPAKTUYECKON IEATEILHOCTU 3aKOHOB PEAJIbHOTO MHUpa
MOCPEJICTBOM MAaTeMaTUUYE€CKOTO MOJIETUPOBAHUSI.

3ajaun n3y4yeHus: JUCHUILIUHBI:
- O3HAKOMJICHHUE CTYJICHTOB C MPEUMYIIECTBAMHU U HEIOCTATKAMH YHCIEHHBIX METOJIOB PEIICHUS
3aj1ad4;
- U3yYEHUE YUCJIICHHBIX METOJ/IOB PEIICHUS PA3IMYHbBIX 33]1a4;
- IPOACMOHCTPUPOBATh NPUMEHEHUE U3YUECHHBIX METOJIOB K KOHKPETHBIM 33ja4aM.

Meroanyeckue yka3aHusi s OOYYAKIIMXCH 10 OCBOCHHMI) JIEKIMOHHOIO
MaTepuaJia

OcHOBHOE Ha3HayY€HUE JIEKIMOHHOIO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKoe U sSCHOE H3JI0KeHue yueOHoro marepuana. Ha3HaueHue cCOBpEMEHHOM JIEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HH(POPMAIUIO O TEME, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIeM JAUCHUIUIMHBI, METOJIOB HAyYHOTO TO3HAHHWsA, HOBEHIIMX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBITOTHSET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ MHPOPMAIMOHHYI0 (YHKIMU. JIEKIUs pacKphIBacT MOHATHHHBIN anmapar
KOHKpPETHOW o0jacTu 3HaHUA, e€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKAa3bIBAECT B3aUMOCBS3b C IPYTUMH TUCHUIIIINHAMU.

[InaHupyeMble pe3ylabTaThl MPU OCBOSHUU 00YYAIOIIMMCs JIEKIIMOHHOTO MaTepuana;

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YpPOBEHb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIONMy4YeHHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTelIeM;

— pasBuTHe TNPOGECCHOHATHHO—JEIOBBIX  KAadeCTB, JIIOOBH K TMpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIIJICHUS.

— TOsIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITENIbHON paOoTHI;

— T[OJIydeHUE 3HAHUKW O COBPEMEHHOM YPOBHE DPa3BUTHs HAYKM U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA ONIMKAMIIINE TOIbL;

— Hay4HTCsl METOJIWYECKH 00padaThiBaTh MaTepHan (BBIACISATH TJABHBIC MBICIH H
MOJIOKEHUSA, TPUXOJAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh WX B  Pa3JIMYHBIX
bopmynupoBKax);

— TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOAMMBIX TEPMUHOB M TIOHSTHA.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEel CIIAliIoB U
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuaja TMpU TMPOBEACHUU KOPOTKUX JUCKYyCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa NpeoCcTaBieHUs JEKIIMOHHOTO MaTepHaa:

— Pasmen 1. BeeneHnune B IpeMET; TEOPHS MOTPEITHOCTEH

— Pazpen 2. Uucnennoe MHTErpupoBaHue

— Paszzen 3. MeTtonsl peieHus 3a1a4 JMHEHHON anreOpbl

— Pa3pen 4. Metojpl penieHus] HEMTMHEWHBIX U TPAaHCLIEHAEHTHBIX YpaBHEHUM




— Pazpmen 5. UncneHnpie METOMBI pEIICHUs] OOBIKHOBEHHBIX UG (EepeHIINANTBHBIX YpaBHEHUH
— Pazpen 6. lHTeprionupoBanue u anmpoKCUMAIis QyHKIAH

Metoauyeckue ykazaHusi JJA O0YYAKINHXCHA IO NPOXOKICHUIO NMPAKTHYECKUX
3aHATHH

[IpakTHdeckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4eOHOTro
npolecca, 3aKI0YaronIeiics B BHIMOIHEHUH 00yJaroIMMHKCS 0] PyKOBOJICTBOM IpenojaBaTes
KOMITJIEKCAa YYEOHBIX 3aJaHUW C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOMU
JUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH 1EATEIbHOCTH.

Lenbro MPaKTUYECKOTO 3aHATUA U1l 00YJarOIEerocs ABISETCS MPUBUTHE 0OydJaroLIeMcs
YMEHUI U HAaBBIKOB MIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yiabTaThl IPU OCBOCHUU O0YUYAIONIEMCS MPAKTUYECKUX 3aHATHIA:

— 3aKperuvieHue, yriayOieHue, pacliupeHHe M JAeTaju3alus 3HAHUW TNpU pelIeHUuU
KOHKPETHBIX 3371a4;

— Ppa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH U METOJUKAMU H3Y4YeHHs] KOHKPETHON y4ueOHOM
JUCLUIUINHBI;

— BBIpa0bOTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBIIIOJIHEHUS 3aJaHUI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHwUsI.

DyHKIUU NPAKTUYECKUX 3aHITUI:

— IIO3HaBaTeJIbHas;

— pa3BUBarOILas;

— BOCHUTAaTEJIbHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAIONIUMCS 3aJaHHN MO MPAKTUUYECKUM 3aHITHSIM
MOApa3IeIA0TCA Ha:

— O3HAaKOMUTEJbHbIC, TPOBOJMMBIE C LEIbIK 3aKPEIUIEHUS W KOHKPETU3aluu
MU3YyYEHHOI'0 TEOPETUYECKOT0 MaTepHaIa;

— aHaAJUTUYECKHE, CTaBSIIME CBOEH IIEJIbIO MOJIyueHHnEe HOBOM MH(pOpMalluu Ha OCHOBE
(dhopMaIi30BaHHBIX METO/IOB;

— TBOpYECKHE, CBSA3aHHBIE C MOJTYyYECHHEM HOBOW MH(POPMAIUHU ITyTEM CaMOCTOSTEIIBHO
BBIOpaHHBIX MOJXO0B K PEIICHHUIO 3a/1a4.

@opMbl  OpraHu3alMyd MPAKTUYECKUX 3aHATHU ONPEIETSIOTCI B COOTBETCTBUHM CO
crenupuIecKuMi O0COOEHHOCTAMH Y4eOHOW TUCHHUIUIMHBI U UEeIsIMH oOydeHus. OHH MOTYT
MPOBOJUTHCS:

— B UHTEpPakTUBHOW ¢opMe (pelieHne CUTYallMOHHBIX 3a/ad, 3aHATUS [0
MOJEIUPOBAHUIO  pPEANBbHBIX  YCJIOBUW, JEJIOBBIE  WUIPbl, HIPOBOE  IMPOECKTUPOBAHME,
WMUTAIMOHHBIE 3aHATHS, BBIC3HBIC 3aHATHUS B OpTaHU3aluu (MIPEANPUATHSI), IeT0Bast yueOHas
urpa, poJieBas WuIpa, ICUXOJOTHUYECKUM TPEHUHI, KEWC, MO3rOBOM IITYpM, TPYIIIOBBIE
JIMCKYCCHH);

— B HE UHTEpaKTHUBHOU (hopme (BHIIOTHEHUE YIPaKHEHUM, pellIeHHue THUIOBBIX 3ajad,
pElIeHNe CUTYallMOHHBIX 33/1a4 U JPYToe).

Meroanka MpoBEACHUSI MPAKTHUUECKOTO 3aHATHUS MOXET OBITh PAa3IU4YHOU, MPU ITOM
BaXHO JIOCTHKEHHE OOIIEH 1€/ JUCIUILTHHBIL.

TpeOoBaHus K NPOBeICHUIO NPAKTHYCCKUX 3aHATHI

CopepxaHue NMPaKTUUECKUX 3aHITHH COOTBETCTBYET paslieiaM JIEKLIMOHHOTO MaTepuaja U HalpaBiICHHUIO
Ha (opmupoBanue obmenpodeccuonanproit kommereHuu OK-10 u npodeccuonansapix kommereHuuid [1K-1 u
TIK-2. Kaxnoe mpakTU4ecKoe 3aHATHE NPEIyCMaTPUBAECT KaK BBIMOJIHEHHE 33JJaHUIl TEOPETUYECKOro IiaHa Jist
MPOBEPKU CTENEHH OCBOCHUS JIEKUMOHHOIO MaTepuaia, TaK W 3aJaHus JJIs OBJAJACHUS HAaBbIKAMH U METOJAMH,



HEOOXOIMMBIMHU TIPH PELICHWH 3aJad, BCTpedaromuxcs B mociexyiommux aucruminaax OOIL. ITpumeps: 3amad,
pemaeMpIX Ha MPaKTHIECKUX 3aHATUSIX, TPUBOIITCS HIDKE.

|. Ilokasare, uto B MeToae HeloTOHA nocnea0BaTensHOCTE NPHOIHAKEHHIT THO0 MOHO-
TOHHO YOBIBAET, MTHOO MOHOTOHHO BO3PACTaET, €C/IH MPOH3BOAHAA COXPAHAET 3HAK U MO-
HOTOHHA.

2. BeisicHHTE K KAKOMY M3 KOpHeii ypasaenua x> — x = () cxogurces metoa Heiotona,
€CITH HAYMHATE ¢ MPOH3BOILHOTO Xg.

3. YuuThIBas, YTO KOMILIEKCHBIE KOPHH MOMHHOMA MONAPHO CONMpsKeHHbie X, = c +id,
NOCTPOHTE, C HCNOMB30BAHHEM aHanora cxeMel [ opHepa, anropuT™ BRIMHCIEHNA JOEHCT-
BHTENBHOH H MHHMOIl 4acTell ITHX KOPHEI.

4. Ioctpouts kBaaparypusle opmynel ['ayeca npu n=2 1 uceneaoBars HX NOTPELL-
HOCTb.

5. lMonyunte kBagparypuyio Gopmyny CHMICOHA MYTEM 3aMeHbl (DYHKLHH HA OTPE3Ke
[2;_4, X;] mOMUHOMOM BTOpOIi CTENEHN.

6. Ucnonb3ya kanpatyphble (POPMYIILI, HAMHCATL AITOPUTM PEIIEHHA HHTETPATBHOTO

ypasienns y(x) = f(x) + _]: K(x,t) yv(t) dt, rne f(x), K(x,t) - 3anaunsie pyHk-
LHH.
7. Ilokazars, yTo annpoKcHMAaLns NepBoi NPoOH3BOAHON dopMyIaMu

_4f(en) = 3 f(x;) — 4f(x:+z)
— Ef(x!] - 4f(x1—1) - f[x:—z)

f f(le) f(x{—l]
hi = 2h

fui =
fui =

HMECET BTGPDﬁ NopAaoOK TOUHOCTH.

I. Metogom 0T NpOTHBHOTO J0Ka3aTs TEOpeMy Anamapa.

2. DLI,f:HI-]Th HOPMY MOTPELIHOCTH B ClTYYAC HATHYHA I'lﬂl'pf:l.l.[HDCTEﬁ [IPpH BBIYMHCIEHHH 3J1¢-
MEHTOB MATPHUBI CHCTEMEI.

3. BeisecTn popMy/IBl METOA MPOTOHKH NPH HCKIIOYEHHH HEH3BECTHBIX B MPAMOM XOJI€ B
00paTHOM MOPAIKE.

4. Jlokaszars Teopemy Heilimana B cnyuae cCHMMETPHYHBIX MATPHLL.

5. Jlokazare Teopemy Camapckoro.

6. Jlokaszars, uTo npu BeIOOpE T = 22{1 (A) + L (A) (A > 0) nopma marpuusl
max min

OyIeT MHHHMAILHOH.

7. Hccnenyiite cxoanMocTs MeToa 3eiaens, Koraa



qlagl :r-z|a”|. i=1.n 0<g<Ll
=1
i

. Toctpouts pemenne gudepeHINaNbHLIX H PA3HOCTHLIX 3a1a4. OnpenennTs NOPAI0K an-
NPOKCHMALHH cXeMOi Au(depeHunatbHOro ypaBHEeHHs W NOPAI0K CXOAMMOCTH Pa3HOCTHO-
ro peleHns K TOYHOMY

Yji+1=¥j

a. y =y, y0) =1 =—=y,y%=1y =yH)).

Yie1—V¥j Yier1t¥j
1;

b. y'=y, y(0) =1, =—=—=="=y=1 y; =yH).

Yisz=Z¥je1t¥j

c. ¥ —y=0,y0)=0,y(0)=1; s+ ¥+ =0,y =0, y1 =h

2. TocrponTs uncnennslii MeTo pewmenns 3agaun Koum ana odsiknosennoro andpepenn-
ANBHOTO YPABHEHHSL.

3. [TlocTpouTk YHCIEHHEIH METO/ H I0KA3aTh €r0 CXOAMMOCTE /IS PELIEHHA KPAeBOil 3anaun
ans audpepeHInanEHOrO YpaBHEHHS BTOPOro NOPSIKA C KPAEBEIMH YCIIOBHAMH TPETLETO
pona.

Metoauyeckue yka3aHus 1Jisi 00y4arolUXcs MO NMPOXOKAEHHIO CAMOCTOSTEIbHOM
padoThI

B xone BbINOMHEHUSI CaMOCTOSITENIBHOM PabOThI, 00yJarONIUiCs BBIMOIHAET paboOTy 1O
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcs 1Mo 3a04HOil (opMe 0OydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, Yy oOydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
Y HaBBIKM B YCBOGHHHU U CHCTEMaTH3allMU MPUOOpETaeMbIX 3HAHHM, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHS, TOMOTAaeT TMOJIYyYUTh HABBIKA TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHWS IO BBITIOJHEHUIO KOHTPOJIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

MeTtoauyeckue yKa3zaHusi JUIs O0yYAIOIIMXCSl MO TPOXOKACHUIO MPOMEKYTOYHOM
aTTecTalu

[Ipomexyrounas  artecranus  OOydaloIIUXCsl — MpeAycMaTpUBaeT  OICHUBaHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB OO0Y4YeHHs MO nuciuruiiHe. OHa BKIIIOYAET B
ce0s.

— 9JK3aMeH — (opma OLEHKH 3HAaHUH, TONYyYEHHBIX OOYYaIOIIUMCS B IIPOLECCE
I/I3y‘-IeHI/I$I Bceﬁ JAUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTLI, CHOCOGHOCTI/I
NPUMEHSTh WX JUIS PEHICHHS NMPAKTHYSCKUX 3a7ad. JK3aMeH, Kak IMPaBHIIO, MPOBOJUTCS B



NepuoJl HK3aMEHAIMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOpOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYCHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
yueOHOM TUCUUIUIMHBI B LIEJIOM UJIM IPOMEXYTOuHas (II0 OKOHYaHHH CEMECTpPa) OIICHKA 3HAHUU
0o0y4aromuMcs 10 OTJAEIbHBIM pa3fieslaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLICHKOW «3aYyTEHO»
WIH «HE 3aU4TEHOY.

— 1uddepeHIpPOBaHHBIM 3a4eT — 93TO (opMa OLEHKM 3HAaHUH, IOJy4YEeHHBIX
00yyJarouumMcs Mpy U3y4eHUH JAUCHMIUIUHBI, MPU BBITTOTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-HUCCIIEA0BATEIbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTIUYHOY, «XOPOIIOY, «YAOBIECTBOPUTEIBHOY, KHEYOBICTBOPUTEIHLHOY.

Cucrema OIEHOK IpH IPOBEIECHUU TMPOMEKYTOYHOM aTTeCTalMM OCYIIECTBIISETCS B
COOTBETCTBUH C TpeboBanmsiMu llonoxkenuit «O TekymeM KOHTpOJE YCHEBAEMOCTH U
MPOMEKYTOUHON arrectanuu cryaeHToB ['YAIIL, oOywaromuxcs 1Mo mporpaMmaM BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4yeOHOW paboThl
cryneHtoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILINHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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