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AHHOTaUs

Jucuunnuna «BeryrcnuTenbHas MaTeMaTuKay BXOAUT B 00pa30BaTeIbHYIO0 MpPOTrpamMmy
BBICIIETO O0pa3oBaHUS — TPOrpaMMy CHEIHAIMTETa I10 HAMPaBICHUIO TOJITOTOBKHU/
crenuansHocTd 10.05.03 «MubopmarmonHas 0€30MaCHOCTh ABTOMATH3WPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MmacHOCTh  OTKPBITHIX MH(OPMALMOHHBIX CUCTeM». JlucruruimHa
peanmmu3yetcs kadenpoit «Ne33».

JlucuurinHa HareleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITCTESHITUH:

VYK-1 «Cnoco0GeH oCyIecTBIATh KPUTUYECKHA aHaau3 MpOoOJEMHBIX CHUTYyaluil Ha
OCHOBE CHCTEMHOTO I0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO JCHCTBUN

[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
ONpENECTICHUSIMH, TOHATUSIMH, TEOPEMaMU pa3JIeIOB MaTEMaTUKH, METOJaMU peIIeHUs
MaTeMaTHUYECKUX 3a7ay, UCIOJIb30BAHUEM HAKOIJICHHBIX MAaTeMaTUYECKUX 3HAHW, METOJaMU
TEOPUHU BEPOSITHOCTEH M MAaTEMAaTUICCKOW CTATUCTUKHU MPH TUTAHUPOBAHUU OTIBITOB U 00paboTKe
UX pe3yJbTaTOB.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPTraHU3AIHUN
yueOHOro mporiecca: JEKLIUU, MPAaKTHUYECKHUE 3aHATHUS, CaMOCTOSITeNbHas paboTa CTyAeHTa,
KOHCYJIbTAIINH.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOLIUE BHUABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTanus B hopme audhepeHIINPOBAHHOTO 3a4eTa.

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

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIAHUPYEMBIX PE3YJILTATOB OOYUCHHS IO TUCIUILIMHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

OcHoBHas 1eNb JUCHUIUIMHBI «BblUnCIuTENbHAS MaTeMaTHKa» — HAYYHUTh CTYJICHTOB
UCIIOJIb30BaTh YUCIIEHHBIE METO/bl IPU PEILICHUU 3a/a4, KOTOPbIE OMUCBIBAIOTCS CUCTEMaMHU
JMHEWHBIX U HEJIMHEHHBIX ypaBHEHUH, nu(p(depeHInaTbHbIMU YPAaBHEHUSMH, WHTETPATbHBIMH
ypaBHEHUsIMU U 1p. JlaHHas QUCLMIUIMHA MpU3BaHa MOJArOTOBUTH CTYIEHTOB K pa3paboTke U
NPUMEHEHHIO BBIYMCIUTENBHBIX AITOPUTMOB PEIICHHSI MATEMAaTUYECKHUX 3a/1a4, BOZHUKAIOIINX B
npolecce NO3HAHUS U UCIOJIb30BAHUS B IPAKTUUECKON JIEATEIbHOCTH 3aKOHOB PEAIbHOIO MUpa
MOCPEICTBOM MaTeMaTHYECKOTO MOJCIINPOBAHHUSL.

3amaun U3y4eHUs JUCLUIUINHBL:

- O3HAKOMJICHHE CTYACHTOB C MPEUMYIIECTBAMHU M HEJAOCTATKaMHU YHCICHHBIX METOJIOB
pelLeHus 3a1a4;

- U3y4eHHUE YUCICHHBIX METOIOB PEIICHUS Pa3INYHBIX 3a/1a4;

- IPOAEMOHCTPUPOBATH IPUMEHEHNE U3YYEHHBIX METOJIOB K KOHKPETHBIM 3a]jauaM..

1.2. JlucumnimHa BXOAMT B  COCTaB  dYacTH, (HOpPMUPYEeMOHl  y4aCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa3oBaTeIbHOM MporpaMMbl BhICHIEr0 00pa3oBaHus (Jajiee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB 00Y4EHUS IO JUCLHUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHust OIT BO.

B pe3ynbrare M3ydeHus AUMCUMILIMHBI O0OydYaroluiics AODKEH 00jaiaTh CleIyHOLUMU
KOMIIETEHIIMSIMUA WJTH WX 9acTsAMH. KoMIeTeHInu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHXKCHHS

Koxn u
Kareropus (rpynna) Kon 1 HanMeHOBaHME HHIUKATOPA JOCTHIKCHUS
HanMEHOBAaHUE
KOMIIETEHIINHU KOMIIETEHIINH
KOMIIETEHITNHT
VK-1 Cniocoben
OCYIIECTBIISTh
KPUTHYECKUIN aHAIIN3
P VK-1.B.1 Bnaners HaBBIKAMUA CUCTEMHOTIO U
MPOOJIEMHBIX
YHuBepcaibHble N KPUTHYECKOTO MBIIIUICHUS; METOIUKAMH
CUTyaIluil Ha OCHOBE
KOMIIETEHIINHU MMOCTAaHOBKH 11€JTH, OTIPEJICIICHHSI CIIOCOOOB €€
CUCTEMHOTO
TOCTHIKEHUS
rmoaxona,
BbIpa0aThIBaTh

CTPaTEruIo NEUCTBUI

IIK-12 Crocoben
MIPOBONTH
HCCJICIOBAHMS B
00J1aCTH OLICHKH
[Tpodeccuonanvubie | 3ppexTUBHOCTU

[1K-12.3.2 3HaTh METOBI IOCTPOCHUS U
HCCJIEI0BAHNS MAaTEMAaTUYECKUX MOJIEIIEH B
o0nacTu aBToMaTH3alui UHPOPMAIIOHHO-
AQHAJIMTUYECKOM NEATEIIBHOCTU

KOMIIETEHIIUH TEXHOJIOTHI
[TK-12.Y.1 ymeTs pemiats 3a/1a4yv UCCIIeI0BaHUS
aBTOMaTHU3alHU
UH(POPMAIIMOHHO-aHATUTHYECKUX CUCTEM
OTKPBITBIX
METOJaMH MOJIETTUPOBAHUS
MH(OPMaLIMOHHBIX
CUCTEM

2. Mecro nucuumiauHsl B cTpykType OI1
Jucnunimna Oazupyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX O0YyJarolIMMHCS MPHU W3YYEHUU
CIIEYIOIINX AUCLHUIUINH:
— Aurebpa u reomMeTpus
— MaremaTnueckas JOTHKa U TEOPHUS AITOPUTMOB
— MaremaTnueckuil aHaIu3




— Hudopmaruka

— [HuckpeTHast MaTeMaTHKa

— Teopus BepoATHOCTEH U MaTeMaTU4YECKask CTAaTUCTHKA
3HaHMs, TOJIyYEHHBIE TMPU M3YYEHUH Marephaja JaHHOM JUCUUIUIMHBI, HMMEIOT Kak
CaMOCTOSITENIbHOE 3HAYECHHUE, TaK U HCIIOJIB3YIOTCS TP N3YUYEHUH JPYTUX JUCLHUILIHH:

— MaremaTtudeckue 0CHOBBI 00pabOTKH HH(OpMAaIun

— Teopus undopmanuu

— Teopus kogupoBaHus

— TexHonoruu 00pabOTKH ayIu0- U BUJEOIAHHBIX

— MopaenupoBaHue cUCTEM

— IloctkBanTOBas KpUNTOTpadUs

— HayuHno-uccnenoBarensckas pabota

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00mIEM 00beMe JUCIUILUIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHJOB Y4eOHOMH
paboTHI IO TUCUIHUTUIMHE (M PACIPEeIeTICHIE TOW TPYIOSMKOCTH MO0 CEMECTpaM) MPEACTABIICHBI B
Tadimue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHBI

pr,Z[OGMKOCTL 10

Bun yuebnoii pabotbl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKocmup OuUCyUnIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacos npakmuyeckoii 0020MoeKu 8 8
AyoumopHnuie 3anamus, BCEro vac. 34 34
B TOM YHUCIIE:
nexuuu (JI), (dac) 17 17
1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 17 17
qac

naboparopusie pabotsl (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (4ac)

HK3aMeH, (4Jac)

CamocmoamenvHnas paboma, Bcero (dac) 74 74
Buo npomesxcymounoit ammecmayuu’ 3auer, Tindd

mudd. 3auger, sx3amen (3auer, udd. 3auq, ' Hudd. 3au.
OK3.*%) 3a.

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JTUCIUILTHHBI IO pa3jeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pa3nesnsl, TeMBI TUCITATIIINHEI Jexunn | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 4

Paznen 1. BBenenue B mpeIMeT; TeOpus 1 8
MOTPEITHOCTEN.
Pazmen 2. UncaeHHOE HHTETPUPOBAHUE., 2 3 10
Pazgen 3. Metonpl pemeHus 3anad JINHSHHON 4 3 14
anreOpsl.




Paznen 4. Metoapl pelieHUs HETUHEHHBIX U 4 3 14

TPAHCIEHACHTHBIX YPaBHEHUH.

Paznen 5. UuciaeHHble METOABI PEIIEHUS 2 4 14

OOBIKHOBEHHBIX TU(PepeHINATbHBIX YPAaBHEHUH.

Paznen 6. MaTepnonupoBaHue U anmnpoKCUMaIIUs 4 4 14

(YHKITHH.

Htoro B cemecTpe: 17 17 74
Hroro 17 17 0 0 74

[IpakTuyeckass TMOArOTOBKA 3aKJIIOYAaeTCS B  HENOCPEICTBEHHOM  BBIMOJIHEHUH
OoOy4JalolMMUCS  OMNpEeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oya;yulei
npo¢eCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHIA.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIC 4.

Howmep paznena Hassanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATUI
1 1. BBenenue B JUCLUIUINHY; IPEAMET U 33Ja4d BHIYUCIUTEIbHON MaTEeMaTHKY;
MOTPEIIHOCTh: HEYCTPAaHUMAs U YCTPaHUMasl; IOTPELIHOCTh allpOKCUMALUU U
BBIUMCIIUTEIbHASL.
2 2. YucneHHOe MHTETpUPOBAHHE; 3a/1a4a YUCIECHHOT'O HHTETPUPOBAHNUS;

BBIYHCJICHHE OTPEICTICHHBIX HHTETPAJIOB JETEPMUHUPOBAHHBIMH H
CTOXaCTHYECKUMH MeTos1aMu ((DOPMYJIBI IPSAMOYTOILHUKOB, TPATICIIHIA,
Cumricona u Metoabl MonTe-Kapiio); norpemnoctu opMys1 YUCICHHOTO
WHTETPUPOBAHMSI, CPABHUTEBHBIN aHAJIN3 IIPEUMYIIECTB U HEIOCTATKOB
PacCMOTPEHHBIX METOIOB.

3 3. Metoapl petieHus 3a1a4 JHHEeHHOM anreOphl. Penenne CuCTeMbI THHEHHBIX
anrebpanveckux ypasaenuit (CJIAY); kiaccudukanms MeToJ0B pelIeHus
CJIAY.; Tounsie meTogpl: pemerne CJIAY Meromamu muHEHHON anreOpsr;
metoA ['aycca (cxema eMMHCTBEHHOTO JiesieHns ); MeToa ["aycca ¢ BEIbopom
TJIAaBHOTO 3JIEMEHTA; BEIUUCICHUE OOPATHON MaTPHIIBI M ONIPEACTUTENS
MetonoM ["aycca; npubmkennbsie Metoasl pemenns CJIAY (ycioBus u
CKOPOCTh CXOJMMOCTH): METOJI IPOCTOl urepanuu (xobn); merox 3eiinens;
METOJ] CKOPEHIIIETO CIycKa (TpalueHTa)

4 4. MeTop! peneHs] HETMHEWHBIX 1 TPAHCIIEHACHTHBIX YPaBHEHU; ITaIlbl
pelIeHNs HeTMHEHHBIX U TPAHCLEHICHTHBIX YpaBHEHUH (OIHO ypaBHEHHE):
OTJIEJIEHNE KOPHEH, yTOUHEHNE PeIeHNS; TPUOIMKEHHBIE METOIbI pEIIeHHUS
(omHO ypaBHEHHE): TpadUIECKHA METOJ], METOJT AMXOTOMHH, METO XOPJ,
Metoa HeroToHa (kacarenbHbIX), MoAUIMPOBaHHBINA MeToa HploTOHA, MeTOA
CEeKYIINX, KOMOMHUPOBAHHBII METO; MPUOIMKEHHbIE METOABI PEILICHUS
CHCTEM HEJIMHENHBIX YpaBHEHUI: MeTo]l Hpl0TOHA, METO1 rpaueHTa

5 5. UucneHHbIe METOJIbI PEIICHUS] OOBIKHOBEHHBIX UG (epeHITHaATbHBIX
ypaBHenuit (OY); hopmynupoBka 3agaun Kom; ogHomarossie METOAbI
pemenust OJ1Y (mepBoro mopsaka): pasyiokeHue B psn Teiiopa, merons! Pyrare
— KytTa nepBoro nopsinka — Meto1 Diepa; BTOPOTro MOpsiIKa — HCIIPABICHHBINA
1 MoaAnGUIIMPOBaHHBIN MeToAb! Ditnepa; meto Pynre — Kyrra uetBeproro
MOpsAJKa, MHOTOIIIArOBBIE METO/IbI: METOJI A/laMca Y€TBEPTOT0 MOPSIKA; OIICHKA
MIOTPEIIHOCTH PUMEHSEMBIX METO/IOB; TIpaBuiio PyHre; cpaBHEeHHE
OJTHOIIATOBBIX M MHOTOINIATOBBIX METOJOB (TIOTPEHIHOCTb, TPYI0EMKOCTb, U T.I1.

6 6. MaTeprionupoBanue u anmpokcuManus GyHKIUI; 3a1a9i HHTSPIIOINPOBAHUS
U alpoOKCUMAITUH (TIpeACTaBICHIS ) (PYHKITHI; HHTEPIIOJISIIHOHHbIE POPMYITBI
I'peropu — HeroTona, Jlarpamka u HeroToHa (pa3aeiieHHbIE pa3HOCTH);
0o0paTHOE MHTEPIIOJIMPOBAHUE; CXOIUMOCTh HHTEPIOJSIIMOHHBIX TOJIMHOMOB
BBICOKHX TIOPSIIKOB; HHTEPIIOJUPOBAHUE CIIAWHAMU: JINHEHHBIC,




KBaJIpaTHYHBIC U KyOUYECKUE CIUIaHHBL;, OTHICKAHUE MTapaMeTPOB AIMITMPUICCKIX
(hopMyIT METOZIOM HAMIMEHBIINX KBaPaTOB; Oa3uCHBIE (DYHKITUH, MAaTPULA
I'pama u ee cBoiicTBa

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

U3 Hux Ne
No | Tembl npaktrdeckux | @opMbl IpakTUYECKUX | TpPymOeMKOCTb, |IPaKTUYECKOM |pasjielia
/o 3aHATHI 3aHATUAI (gac) IIOJTOTOBKH, | TUCIIMII
(gac) JIMHBI
Cemectp 4
1 | Yucnennoe Permrenne 3amau 3 3 2
WHTETPUPOBAHUE
2 | PemeHnue 3anau Pemenue 3anay 3 3 3
JUHEHHOH anreOpsl.
3 | Pemenne HeMMHENHBIX Pemrenune 3amau 3 3 4
W TPAHCLUEHACHTHBIX
YpaBHEHUH.
4 | UncneHHBIE METOMIBI Pemenwue 3anau 4 4 5
peueHus
OOBIKHOBEHHBIX
g hepeHInanbHBIX
YpaBHEHUH.
5 | UurepnonupoBanue u Perenue 3amau 4 4 6
aTPOKCUMAITHUS
(hyHKIHIA.
Bcero 17 17
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH M UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
No HamveHoBanue 1a60paTopHbIX padoT TpymnoeMKoCTh, | MpakTHUUYECKOH | pa3merna
1/ (dac) IMOATOTOBKH, | JUCITUI
(gac) JINHBI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpOoBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.




Tabmuna 7 — Bunbl caMmocTosTenbHON PabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositensHO#M paboTh
qac yac
1 2 3
W3ydeHue TeopeTHUecKOoro MmaTepuania
40 40
nucuuruael (TO)
Kypcooe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 20 20
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 14 14
atrecrauuu (I1A)
Bcero: 74 74

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 YUEOHbBIX U3TAHUN
[lepedyeHb neUaTHBIX U DJIEKTPOHHBIX y4eOHBIX M3IaHUH MPHUBEIEH 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 3aaHHS 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 TEOPETHIECKHE 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 Wurerpansroe 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 KOHTpoJbHOM pabotel / 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 mocooue. u. 1. MaTerpans / M.
B. Makaposa, A. b. ITmauenos ; 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[lompitkun, 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. :
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7. IlepeyeHb IMEKTPOHHBIX 00Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIeKOMMYHUKAaMOHHONW ceTn «HTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIHUILIMHBI
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. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHUs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecrieyeHHs

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.

Tabnuua 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 MaTepHallbHO-TEXHUYECKON 0a3bl




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

1 | JleknmonHas ayuTopus

10. Onenounsie cpeacTBa AJIsl MPOBEICHUS IPOMEKYTOUHOM aTTeCTAI[H
10.1. CocTaB OLICHOYHBIX CPEACTBAIS IMPOBEACHUS HNPOMEXKYTOUYHOH aTTEeCTALUH
o0yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBEJCHNUS IIPOMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB
JuddepeHpoBaHHbINA 3a4ET Crnncox BOIpOCOB;
Tectsr;
3agaun.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI OOYyJaloUIMMHCS MPUMEHSETCS S5-0ayuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHune cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJI30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIIETCHITHIA

Or11eHKa KOMITETEHITUH

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutbHAs mIKaIa PaKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHTEPATYpHI,
TECHO MPHBS3BIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHHSI C TPAKTUYECKOM
JeSITeIbHOCTBIO HAIIPABICHMUS;

— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM HJIEH;

— JIeJa€eT BBIBOJBI M 0000IIEHHUS;

— cBOOOIHO BJIAJICET CHCTEMOH CIIENUAIM3UPOBAHHBIX MOHITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyaroIuiics TBEPI0 YCBOWI MPOTpaMMHBINA MaTepHal, TPaMOTHO U
M0 CYLIECTBY M3JaraeT €ero, OINUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOW J1€ATEbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayIHBIC MTOJ0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJICET CUCTEMOM ClIelIMAIN3UPOBAHHBIX TOHITHH.

«XOPOLLIO
«GAuTEHO»

— o0yyarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPAasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIOITyCKaeT HeCYIIECTBEHHBIE OIMOKN W HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HarpaBJICHUS;

— c1a00 apryMEHTHPYET Hay4HBIE TTOJIOKCHNUS;

— 3aTpyaHsieTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000OICHHUI;

— YaCTMYHO BJIJIeT CUCTEMON CIeMaTM3UPOBAHHBIX MOHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»




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 MTOJIOKECHIS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

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) mis 3adera / qudd. 3adera
Kon
Ne i/m [Tepeuens BompocoB (3a1a4) ans 3a4dera / qudd. 3ayera
p p (3ana4) 1 aapd WHIMKATOPA
1 Crioco0sI OTIeIeHUsT KOpHEH HeTMHEWHBIX YPaBHEHHH VYK-1.B.1

VYcnoBus CXOAUMOCTH UTEPALIMOHHBIX MPOLIECCOB

Kpurepuu ocTaHOBKM UTEpAaLMOHHBIX IPOLECCOB

Meroa penakcauuu Ajsl OTBICKAHMSI KOPHEN HETMHEMHBIX
ypaBHEHUI

Meron HetoToHa (MeTOM KacaTenbHBIX)

Monudukanus metoga HerotoHa.

Meton xopn

ITIpumenenue cxemsl I'opHepa 1J1 OTBICKaHUSI KOPHEN ITOJIMHOMOB.
UeObImeBCKA METO/I TOBBIIIICHUS CKOPOCTH CXOAMMOCTH
UTEPALMOHHBIX METOJOB

OCHOBHBIE TEOPEMBI O MPHOJIMKEHUH (DYHKIIUH TTOJIMHOMaMH
Teopema cymiecTBOBaHUS WHTEPIOIAIIMOHHOTO TTOJIMHOMA IS
(hyHKIMIA, 3aJaHHBIX TAOIUIHO

NHTepnossaunoHHeli nonuHoM Jlarpanxa
WHTepnonsaunonHelil nonuHoM HeroTOHA

TounocTs pubIKEeHHUS QYHKITNA HHTEPITONISITNOHHBIMH
MTOJINHOMAaMU.

NHTepronannoHHbIi MOMUMHOM DpMUTa

[TocTpoenne KyOMUeCKMX HHTEPIOISILUOHHBIX CIUIAHHOB
Teoperuueckue 0CHOBBI MOCTPOSHHS KBaAPaTYPHBIX GopMys
dopmyJlia CPETHUX U €€ TOUHOCTD

dhopmyna Tparmenuy u ee TOYHOCTh

®opmyna CUMIICOHA U €€ TOYHOCTh

Crioco6s! mOCTPOEHUS aJaNTHBHBIX (hOpMYyIT

dopmyna Ditnepa

Crnaiis kBazpartypa

KBanpatypabie GopMynbl HHTEPHOIALMOHHOTO THIIA

Merton [Maycca mJis BBIUMCIIEHUS OTPEIETIEHHBIX HHTETPAJIOB
Uucnennoe nudepeHInpoBaHus.

BexTopsl, MaTpHIbl ¥ ONepay Haj HUIMU

HopMbl BEKTOPOB U MaTpHI]

CoOcTBeHHBIC YHCIa B COOCTBEHHBIC BEKTOPA MaTPHII
Omnpenenutens MaTPULBI U YUCIO 00YCIOBICHHOCTH MAaTPHIL




CrieruaibHEIC TUIIBI MATPUI] K UX CBOHCTBA
Oco0EHHOCTH peNIeHHs] CHCTEM YPaBHEHHUH MIPSIMBIMH METOIaMHU

Mertoa nocieaoBaTeIbHOTO HCKITIOUCHNS HEU3BECTHBIX (METO.
laycca)

Merton XKopnana u nqpyrue Mmogudukamun merona ['aycca
Teopernueckue ocHOBBI MeTo1a ["aycca

Marpuunas popma Metona ['aycca u pacuetHbie GopMysbl MeTOaa
MeTo IpOTrOHKH JIsl pEIIEHUs] CHCTEM YpaBHEHUMN €
TpEeXAUaroHaJbHbBIMU MaTPULIAMH U €r0 000CHOBAaHHUE

Teopema HeiimaHa 0 cXOMMOCTH MAaTPUYHOTO PsiJia
Heo0xonumele 1 JO0CTaTOYHBIE YCIOBUS CXOAMMOCTH
HUTEPAalMOHHBIX METOOB

VYcnoBus CXOAUMOCTH PENaKCAlIHOHHBIX METOOB

MerToa npocToii uTepaluuu, BBIOOP ONTUMATBHBIX UTEPALUOHHBIX
rapaMeTpoB.

Merton Sxobu

Merton 3eiinens

Meron BepxHEH penakcanuu

[TonepeMeHHO-TPEYTrOJIBHBIN METOL

CreneHHON METOJ BBIYHUCIICHHSI COOCTBEHHBIX YHCEN MATPHLIBI
MeTo npocToil UTEPALIMH AJI PEIICHHS] CUCTEM HEJIMHEUHBIX
YpaBHEHUI

Meroa HetoToHa 111 pelieHUs] CUCTEM HEJTMHEWHBIX YpaBHEHUM
OcCHOBHBIE TEOPEMBI KOPPEKTHOU pa3pemmmMocTy 3a1ad Komru u
KpaeBbIX 33134 JyIsi OOBIKHOBEHHBIX AuddepeHmanbHbIx
YpaBHEHUI

CeTku U ceTouHble PYHKIHN

CeTo4HBIE OMEPATOPHI M UX ANMMPOKCUMAIUs THPPEPEeHINATEHBIX
OIepaTopoB

AnmpokcuMarus nuddepeHnranbHON 3a1a9u pa3HOCTHOM 3a1adeid.
Y CTONYMBOCTD U CXOAUMOCTh PELIEHUS Pa3HOCTHOH 3a7jaun
Pa3HocTHBIE ypaBHEHHS IIEPBOTO U BTOPOTO MOPSAKA
TeopeTnueckas OCHOBa METOJIOB pelleHns 3agadn Komn
Hcnons3oBanue psga Teinopa ans pemienus 3aaa4d Komm

[IK-12.3.2

Mertoxa nomanHbIx (Diepa) mis pemieHus 3aaad Komm u ero
CXOAMMOCTb

MeTto npeANKTOp-KOppEKTOp A peneHns 3a1a4 Komm u ero
MOTPEIIHOCTh

Meton Dinepa-Komm n ero norpem-ocTs

OnHomaroBble METOABI BEICOKUX MOPSIKOB (MeToabl Pynre-KyTTer)
CobOcTBenHbIe PYHKITMH ¥ COOCTBEHHBIE YHCIIA PA3HOCTHOTO
oriepaTopa BTOPOTO MOpSAIKa

MHoromaroBsle pa3HOCTHBIE METO/IBI

CriocoObI OBBIILIEHNSI TOYHOCTH YUCICHHBIX METOJI0B

MeTop1 penieHus KpaeBbIX 3a4a4 JJIs YPaBHEHUH C IIOCTOSHHBIMU
Koa(dpuImeHTaMu

Huckpernenii Metog ypbe A penieHns pa3HOCTHOW KpaeBon
3aJIa4H.

YUucneHHbI METOJI PEIIEHUS KPAaeBbIX 3a4a4 Uil YPABHEHUH C
MEepEeMEHHBIMU KO3 UIIEHTaMU

UrcnieHHBIE METO/IBI PEIICHNUST KPAeBBIX 3a/1a4 IS HETMHEHHBIX
YpaBHEHHH BTOPOTO MOpsiiKa. MeTo]| CTpeibObl.

Y cTOWYMBOCTD pelIeHNs JUCKPETHON 3aaun

Teopema 0 cX0IUMOCTH pelIeHNs JUCKPETHON 3aaun

Meton PyHre noBBIIIEHNS TOYHOCTH YHACICHHBIX METOAOB PEIICHUS
3anmay Komm

Opnomarossie MeTonbl PyHre-KyTThl M X IOTpEMIHOCTD

[K-12.V.1




| Muoroumarossie Metozs! perenns 3aad Koum (Meton Anamca) |

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUS KYpCOBOM pabOThI
Mpe/ICTaBiICHbI B Tabuie 17.

Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO POSKTUPOBAHHS/BBITIOJIHEHHSI KyPCOBOM paOOThI

No 11/ [IpumepHbIil TepeyeHb TEM IS KYpPCOBOTO IPOSKTHPOBAHMUS/BBITIOTHEHUS

KypCOBOi1 paboThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpumMepHbIi IEpeYeHb BOMPOCOB JJIsI TECTOB

No
Kon
. WHIA
11 HpI/IMepHBII/I IEPCUCHb BOIIPOCOB IJIAA TCCTOB
/ Karop
a
11
DyHKUMA U(X,y) 3a0aHa Tabnuuei. VK-
1.B.1
oy .b.
. 1 1,2 14
0,3 1,1 14 1,7
0,6 1,3 1.5 2.1
0,7 18 1,7 2.0
o
3Ha4eHHe YACTHON NPOM3BOAHON EiY, BBIMMC/EHHOE C MOMOLEID LEHTPAbHOM pasHocTH B Touke X = 0,6; ¥ = 1,2 paeHo
73
1,5
?) 1,987
72,4

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

n _n On m ™
+¢ +d—+e—+ fy=p
x: &y g° &

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

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

NVA-m8a, B-aa

VA - Het, B - HeT
NNA-Her, B - ga
NVA-ga, B - Her

Ana dhopmyn YMcneHHOro AWdhepeHUMpPOBaHHA CNPABELNHMED] CNELYWME YTESDHIAEHHA:

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

Ei:l CAHOCTOPOHHWE PAa3HOCTH HENB3A HCNONB3I0BATE 4NA annpoKCHMaUHK nepaoﬁ I'IpDHSEI-Dﬂ,HDITi

) A-HeT, B - ga
7 A - nHet, B - Her
NA-n0a,B-na

) A- g3, B - Het




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 pe3ynbTaT

J0=24 5= 1
)25 7<)
an=al z,=12
ANh=24 4=13

Yrammute MPaBUABHY K MNOCNEA0BATENBHOCTE ,ﬂ,eﬁCTBHﬁ NpH pelleHHH CHCTEM NMHENHBIX YpaEIHEHHIH METOLOM I'aycca

?) CBECTH MATPMLY K CTYNEH4aToMy BHAY
7) caenath oBpaTHLIN X04 METOAa raycca
?) HaNWCaTb PACWUMPEHHYHY MATPHLY CHCTEMBI
7) 2anMCaTh MOMYHEHHYH CHCTERMY YPABHEHHI

o'u

- - - - 2
@yHKUMA u(x,y) 2a4aHa Tabauuen. HanguTe 2Ha4eHHe YacTHOH MPOM2BOAHOM @y , BBIMMCAIEHHDE

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. Metoaom nonosunnoro fenenus u MetoaoM Heiotona ¢ Tounocteio 10™* pemmmts ypasnenne IIK-
Inx-05x+1=0, (x>1). 12.V.

2. Meroaom [aycca u METOOM [POCTOM WTepalry PeLInTh CUCTeMY ypaBHeHuid A X = b, rae

5 0 1 11
a=(1 3 1) o=(1)
-3 2 10 6

Jlns MmeToaa NpocToit UTepalMi ONPeAETNTE YUCI0 UTepalnii A1 JOCTHIKEHHS TOUHOCTH 10~

3. Metoaom Diinepa 1 METOIOM MPEIUKTOP-KOPPEKTOP PELINTL ypaBHEHHE Y’ = 2¥ ¢ YCIOBHEM
v(0) =1Bodnactru 0 <x <1, cmarom h; = 107, h, =0,5:-107%, h; =0,25:107L.
OueHuTh CKOPOCTL CXOAMMOCTH K TouHOMY petnenuio y(x) = e ™2,

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpecTaBIeHbI B Ta0muie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUMX dTanbl (OPMUPOBAHUS KOMIETCHLUH, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

OcHOBHas 1elb IUCHUIUIMHBI «BplUMCInUTENpHAs MaTEMaTHKa» — HAy4YUTh CTYJICHTOB
WCII0JI30BaTh YUCJICHHBbIE METOJABI MPHU PEIICHUU 3a/1a4, KOTOPbIE OMHMCHIBAIOTCS CUCTEMaMU
JUHEHHBIX U HEJIMHEWHBIX ypaBHEHUH, AuddepeHnanbHbIMU ypaBHEHUSIMU, UHTETPaJIbHBIMU
ypaBHEHUSMH U JAp. JlaHHAs AMCHUIUIMHA MPHU3BaHA TMOJATOTOBHUTH CTYIEHTOB K pa3pabOTKe W
MIPUMEHEHHUIO BBIUUCIUTENBHBIX aJITOPUTMOB PEIICHHS] MaTEMAaTUYECKUX 3a/1a4, BOZHUKAIOLIUX B
Mpoliecce MO3HAHUS U UCIIOJIb30BaHUS B MPAKTUUECKON JIESITEIIbHOCTH 3aKOHOB PEaIbHOTO MUpa
MIOCPEJICTBOM MaT€MaTUYECKOTO MOJEIUPOBAHMS.

3ajaun n3y4yeHus: TUCHUTITUHBI:
- O3HAKOMJICHUE CTYJIEHTOB C MPEUMYIIECTBAMHU U HEIOCTATKAMH YUCIEHHBIX METOJIOB PEIICHUS
3a/1a4;
- U3yYEHUE YUCIICHHBIX METO/IOB PEIICHUS PA3IMYHbIX 33/1a4;
- POICMOHCTPUPOBATH MPUMEHEHUE U3YUCHHBIX METOJIOB K KOHKPETHBIM 3a[a4aM.

Mertoauyeckue yka3aHusi [JJIs1 O0Oy4alOIIMXCS 10 OCBOCHHIO JIEKIIHOHHOIO
MaTepHuaJia

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe W SCHOE HU3NOKeHHEe ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIIMH B
paMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIHIO TIO TEME, a B OCBOCHHUH
dbyHIaMeHTallbHbIX Mpo0JeM AUCHUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHWS, HOBEHIINX
JOCTHKEHUI HaydyHOW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJHSAET METO/I0JIOITMYECKYIO,
OpPraHU3aIMOHHYI0 U MHpOpMaIMoHHYI0 (GyHKIUHU. JIeKus packpbpiBaeT MOHATHHHBIN ammapat
KOHKpETHOH oO0jacTu 3HaHUs, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJACTaBICHUE O TUCIUILINHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaONIMMCsl IEKIIMOHHOTO MaTepuaa;

— TMOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OIpEEIAeTCs NENEBOM YCTAHOBKOM K KaXX0M KOHKPETHOM TEME;

— TIOJy4Yy€HHE ONBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pa3BuTHE TPO(ECCHOHATBLHO—JENOBBIX  KAdecTB, JIOOBU K TMpeaMery U
CaMOCTOATENIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpECca, HEOOXOUMOTO JJISI CAMOCTOSITEIHHOM PaOOTHI;

— TMOJIydeHHWE 3HAHUKW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKHM U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKANUIIINE TOJIBI;

— HAy4YUTCS METOJWYECKHM OoOpadaThiBaTh MaTepuan (BBIACIATH TJABHBIE MBICIH U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh MX B  Pa3IMYHBIX
bopMynupoBKax);

— TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAiIOB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCHUU 00
O0COOCHHOCTSIX IPUMEHEHHSI OT/ACTBHBIX TEMATHK I10 TUCIUTUIMHE.

CrpyKTypa NpeaocTaBiIeHUs JEKINOHHOTO MaTepraa:

— Paszzen 1. Beenenue B npeaMeT; TEOpHs MOTPELIHOCTEH

— Paszmen 2. UnciaeHHOE HHTETPUPOBAHUE

— Paszmen 3. MeTons! pernieHus 3a1a49 TUHEHHON anreOpsI

— Pazmen 4. MeTos! penieHusI HETMHEHHBIX U TPAHCIICHICHTHRIX YPaBHCHHIMA

— Pazpmen 5. UncneHnple METOMBI pEIICHUs] OOBIKHOBEHHBIX UG (EepeHIINANTBHBIX YpaBHEHUH



— Paszgen 6. UnTtepnonupoBanue u annpokcuManus GyHKIUH

Metoauyeckue ykazaHMs Ui OOy4arOIIMXCSl 10 NPOXOXKICHUI0 NPAKTHYECKHX
3aHATHH

[IpakTuyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POPM OpraHU3alMH y4eOHOTO
npoliecca, 3aKIF0Yarollelics B BHIIOIHEHUH 00yJaroIMMUCS 110 PYKOBOJICTBOM IIperoiaBaTelis
KOMILJIEKCAa YYEOHBIX 3aJaHUl C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TpUOOPETEeHHs] yMEHUN 1 HAaBBIKOB, OIbITa TBOPUECKOU JESTEIbHOCTH.

Lenbi0 MPaKTUYECKOTO 3aHATUA U1l 00YJarOIEerocs SABISETCS MPUBUTHE 00ydaroLIeMcs
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLIUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIeMCs! IPAaKTUYECKUX 3aHITHH:

— 3aKpeluvieHue, yriayOJieHue, pacIlUpeHue M JeTalu3als 3HaHUW IpU pelleHUH
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMH M METOJUKAMH M3y4eHUs KOHKPETHOW yueOHOM
JUCLUIINHBL,

— BBIpa0OOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIECHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHI;

— olecrnedyeHne PaLMOHAIBHOIO COYETaHMs KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHusI.

DyHKIUU IPAKTUYECKUX 3aHITUI:

— TIO3HaBaTeJbHAas;

— Ppa3BUBaroLIas;

— BOCIHTATENbHAS.

[lo xapakTepy BBINOJHAEMBIX OOy4YalOIIMMCS 3aJaHUN MO NPAKTUYECKUM 3aHATHUAM
NOpa3AeIsA0TCA Ha:

— O3HaKOMMWTEIbHBIE, IMPOBOJAMMBIE C LEIbI0 3aKpeIJIeHUS U KOHKpETH3aluu
M3Y4YEHHOTO TEOPETUYECKOTO MaTepraa;

— aHaJIWTUYECKUE, CTaBsIIUE CBOEH LIEbI0 MOJydeHHEe HOBOW MH(OpMAIIMKM Ha OCHOBE
(opManTu30BaHHbBIX METO/I0B;

— TBOpYECKHE, CBA3AHHBIE C MOJIYyYECHHUEM HOBOW MH(POPMAIUU ITYTEM CaMOCTOSITEIIbHO
BBIOPAHHBIX MOAXO0J0B K PELICHUIO 3a]1ay.

@opMbl OpraHM3allMd MNPAKTUYECKUX 3aHATUNA OMpPENEeNstoTCS B COOTBETCTBUU CO
cnenupuYecKuM OCOOEHHOCTSAMU Y4e€OHOW TUCHMIUIMHBI M LensiMu oOydeHus. OHM MOTyT
IIPOBOAUTHCS

— B UHTEpakTUBHOM ¢opMme (pelleHue CUTYyallMOHHBIX 3a/ad, 3aHATUS 110
MOJICJIMPOBAHUIO  PEAJIbHBIX  YCJIOBHUH, JEJIOBBIE WIPBl, HUIPOBOE IPOEKTHPOBAHHUE,
MMUTAIOHHBIE 3aHSTHS, BHIC3THbIE 3aHATHS B OpraHU3aluu (MpeAnpusTHs), nenoBas yuyeOHas
Urpa, posieBasi Wrpa, IICUXOJIOTMYECKUN TPEHHUHI, KEHC, MO3TOBOH IUTypM, TIpPYNIOBbIE
JIMCKYCCHH);

— B HE UHTEPAaKTUBHOU (hopMme (BBINOIHEHUE YNPAKHEHUM, pPElIeHne THIOBBIX 337a4,
pellIeHNE CUTYAl[MOHHBIX 33/1a4 U JPYTOE).

Metoauka npoBeleHUsl MPAKTUUYECKOTO 3aHSTHUS MOXKET OBITh pa3Iu4yHOM, MpPU STOM
B)XHO JIOCTH)KEHHUE OOIIEH 11 JUCIUTUINHBL.

TpeOoBaHus K NPOBeICHUIO NPAKTHYCCKUX 3aHATHI

ConeprkaHue NPaKTUYECKHUX 3aHATUN COOTBETCTBYET pasfelaM JEKIMOHHOTO MaTepuaya U HalpaBICHUIO
Ha (opmupoBanue obuienpodeccronanpaol komnerenuun OK-10 u npodeccuonanbubix kommnereniuid [1K-1 u
TTIK-2. Kaxxmoe mpakTHYecKoe 3aHATHE TPEIyCMAaTPUBACT KaK BBHITIOJIHEHHE 33JJaHUN TEOPETHIECKOTO IIaHa JIst
MPOBEPKH CTEICHH OCBOCHUS JICKIMOHHOTO MaTepuala, Tak M 3aJaHusl U OBJIAJACHHUS HABBIKAMH W METOAAMH,



HEOOXOMUMBIMHU TIPH PEIICHWH 3afad, BCTpedarommuxcs B mociexytomux aucrumimaax OOIL. ITpumepsr 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 xoze BBINOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYaIOLIUIICS BBIIOIHAET paboTy MO
3a/IaHUI0 M TP METOJMYECKOM PYKOBOJICTBE IMperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

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

B mporecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, y oOywaromierocs (opmupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
Y HaBBIKM B YCBOGHHHU U CHCTEMaTH3allMU MPUOOpETaeMbIX 3HAHHM, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHs, TMOMOTAeT TMOJIYyYUTh HABBIKA TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckuMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENIbHYIO  paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHWS IO BBHITIOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

MeTtoauyeckue yKa3zaHusi JUIs O0yYAIOIIMXCSl MO TPOXOKACHUIO MPOMEKYTOYHOM
aTTecTalu

[Ipomexyrounas  artecranus  OOydaloIIUXCsl — MpeAycMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB OO0y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
ce0s.

— 9JK3aMeH — (opma OILEHKH 3HAaHUH, TONYyYEHHBIX OOYYAIOIIUMCS B IPOLECCE
I/I3y‘-IeHI/I$I Bceﬁ JAUCHUIIIIMHBI UJIM €€ 4aCTH, HAaBBIKOB CaMOCTOﬂTeHBHOﬁ pa6OTLI, CHOCOGHOCTI/I
NPUMEHATh HMX JUIS PEIICHHWS MPAKTUYCCKUX 3aJad. DK3aMeH, KaK IMPaBUjIO, MPOBOIUTCS B



NepuoJl HK3aMEHAIMOHHOM CECCMM U 3aBEepIIAeTCs] aTTeCTAllMOHHON OLIEHKOW «OTIUYHOY,
«XOpOILIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYCHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
yueOHOM TUCUUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OlleHKa 3HaHUMN
0o0y4aromuMcs 10 OTJAEIbHBIM pa3fieslaM TUCLUIUIMHBI C aTTECTAllMOHHOM OLICHKOW «3aYyTEHO»
WIH «HE 3aU4TEHOY.

— 1uddepeHIpPOBaHHBIM 3a4eT — 93TO (opMa OLEHKM 3HAaHUH, IOJy4YEeHHBIX
00yyJarouuMcs Mpy U3y4eHUU JAUCIHUIUIMHBI, TIPU BBITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIIEI0BATEIbCKUX PA0OT U MPOXOXKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTIUYHOY, «XOPOIIOY, «YAOBIECTBOPUTEIBHOY, KHEYOBICTBOPUTEIHLHOY.

Cucrema OIEHOK IpPH IPOBEIECHUU MPOMEKYTOYHOW aTTeCTAllMd OCYLIECTBIAETCS B
COOTBETCTBUM C TpeboBanmsiMu llonoxkenuit «O TekymeM KOHTpOJE YCIEBAaEMOCTH 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 JUCIHUILIAHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




