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AHHOTaUs

Jucuunnuna «BeruucnurenabHas MaTeMaTHKa BXOAUT B 00pa30BaTeIbHYIO MPOTrpamMmy
BBICIIETO O0pa3oBaHUS — TPOrpaMMy CHEIUAIMTETa I10 HAMpPaBJICHUIO TOJITOTOBKHU/
crenuansHocT 10.05.03 «MHbopmanmoHHass 0€301MaCHOCTh aBTOMATH3UPOBAHHBIX CHCTEM)
HanpaBlieHHOCTH «be30MmacHOCTh  OTKPBITHIX HMH(DOPMALNMOHHBIX CUCTeM». Jlucruruimnaa
peanmmu3yetcs kadenpoit «Ne33».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

VYK-1 «Cnoco0GeH OCYIIEeCTBIATh KPUTUYECKUA aHaau3 MpOOJEMHBIX CHUTYyallMil Ha
OCHOBE CHCTEMHOTO IT0JIX0/Ia, BEIpabaThIBaTh CTPATETHIO CHCTBUN

[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
ONpENICTICHUSIMU, TOHATUSIMH, TEOPEMaMU pa3JIeIOB MaTEMaTUKH, METOJaMU pelICHUs
MaTeMaTUYeCKUX 3ajay, MCMOJIb30BAaHUEM HAKOIJICHHBIX MAaTeMaTUYeCKHUX 3HAHWN, METOJaMU
TEOPHUH BEPOSITHOCTEH M MATEMaTHYECKON CTAaTUCTUKH MPH TUIAHUPOBAHUU OIIBITOB U 00pabOTKe
UX pe3yJbTaTOB.

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

[IporpaMMo#l NHUCHUTUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAs arTecTaus B opme audhepeHIINPOBAHHOTO 3aUETa.

OO0mas TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTITUHBI

OcHoOBHas 1eNb JUCHUIUIMHBI «BblUncIuTeNbHAS MaTeMaTUKa» — HAYYHUTh CTYICHTOB
UCIIOJIb30BaTh YUCIIEHHBIE METO/bl IPU PEILICHUU 3a/a4, KOTOPbIE OMUCBIBAIOTCS CUCTEMaMHU
JMHEWHBIX U HEIMHEHHBIX ypaBHEHUH, Tu(epeHIINaTbHbIMI YPaBHEHUSIMH, UHTETPATbHBIMU
ypaBHEHUsIMU U 1p. JlaHHas TUCLMIUIMHA MPU3BaHa MOAIOTOBUTH CTYIEHTOB K pa3paboTKe U
NPUMEHEHHIO BBIYMCIUTENBHBIX AITOPUTMOB PEIICHHSI MATEMAaTUYECKHUX 3a/1a4, BOZHUKAIOIINX B
npoliecce NO3HAHUS U UCIOJIb30BAHUS B IPAKTUUECKON NEATEIbHOCTH 3aKOHOB PEabHOI0 MUpa
MOCPEICTBOM MaTeMaTHYECKOT0 MOJICIIMPOBAHUSI.

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/lauaM..

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa3oBaTeIbHOM MporpaMMbl BhICHIEr0 00pa3oBaHus (Jajiee —
OIl1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0YyUEHHs MO AUCLUILUINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OI1 BO.

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

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMIA U HHANKATOPOB MX JOCTHKEHHS

Koxn u
Kareropus (rpynna) Kon 1 HanMeHOBaHME UHIMKATOPA JOCTHKECHUS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIIUN
KOMIIETEHIIHU
VK-1 Cnocoben
OCYIIECTBIISTh
KPUTUYECKUH aHAJIN3
P VK-1.B.1 Bnaners HaBBIKAMUA CUCTEMHOTIO U
MPOOJIEMHBIX
YHuBepcaibHble N KPUTUYECKOT'O MBIIIUICHHS; METOIUKAMU
CUTyaIlMil Ha OCHOBE
KOMIIETEHIINHU MMOCTAaHOBKH 11€JTH, OTIPEJICIICHHSI CIIOCOOOB €€
CUCTEMHOTO
TOCTHIKEHUS
rmoaxona,
BbIpa0aThIBaTh

CTPaTEruIo NEUCTBUI

IIK-12 Crocoben
MIPOBOUTH
HUCCJICIOBAHUS B
00J1aCTH OIICHKH
[Tpodeccuonanvubie | 3ppexTUBHOCTU

[1K-12.3.2 3HaTh METO/bI HOCTPOCHUS U
UCCJIEJOBAHMSI MATEMAaTUYECKUX MOJIETIEH B
o0yacTu aBTOMaTU3aui UHPOPMAIIMOHHO-
AHAIUTUYECKON NEATEIBHOCTH

KOMIIETEHIIUH TEXHOJIOTHI
[TK-12.Y.1 ymeTs pemiats 3a/1a4yv UCCIIEI0BAHUS
aBTOMaTHU3alHU
UH(POPMAIIMOHHO-aHATUTHYECKUX CUCTEM
OTKPBITBIX
METOJAMH MOJIEITUPOBAHUS
MH(OPMaLIMOHHBIX
CUCTEM

2. Mecro nucuumiauHsl B cTpykType OI1
Jucnunimna Oazupyercss Ha 3HAHUAX, paHee MPUOOPETEHHBIX O0YyJarolIMMHCS MPHU W3YYEHUU
CIIEYIOIINX JUCLHUIUINH:
— AunreGpa u reoMeTpust
— MaremaTuueckas JOTrHKa U TEOPHs AITOPUTMOB
— MaremaTnueckuii aHaIu3




— Hudopmaruka
— JluckperHas MaTemMaTuKa
— Teopus BepoATHOCTEH U MaTeMaTU4YECKask CTAaTUCTHKA

3HAaHMs, IIOJyYEHHBIE IIPU M3YYCHMM MaTepuaja JaHHOM [IUCUUIUIMHBI, HMEIOT
CaMOCTOATENIBHOE 3HAYCHUE, TaK U UCIIOIb3YIOTCS IPU U3YyYEHUU APYTUX JUCLUIIINH!

— MaremaTtudeckue 0CHOBBI 00pabOTKH HH(OpMAaIun
— Teopus undopmanuu
— Teopus kogupoBaHus
— TexHonoruu 00pabOTKH ayIu0- U BUJEOIAHHBIX
— MopaenupoBaHue cUCTEM
— IloctkBanTOBas KpUNTOTpadUs
— HayuHno-uccnenoBarensckas pabota

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Jlaraple 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTUHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaM) MPeACTaBICHbI B

tabnuie 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI
TpynoemMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 17 17
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTuueckue/ceMunapckue 3anarus  (I13),
34 34
(gac)
naboparopsblie padboTsl (JIP), (dac)
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 76 76
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3auy, . Hudd. 3au.
K3 F*) 3au.

Ex3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. ConeprkaHue TUCHUTUTHHBI

4.1. PacnpezneneHue TpyI0E€MKOCTH TUCIUIUIUHBI 110

pasziesiaMm 1 BUJIaM 3aHSITHH.

Pa3;[em,1, TEMBbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD IIPUBCACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Paznensl, TeMbI TUCIUIUIMHBI, KX TPYT0EMKOCTh

KakK

Pa3nessl, TeMBI TUCITATIITNHEI Hewrm | 113 (C3) JIP Kl CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 4
Paznen 1. BBenenue B mpeIMeT; TeOpus 2 10
MOTPEIIHOCTEH.
Paszen 2. UnclieHHOE UHTErPUPOBAHME. 4 6 10




Paznen 3. Meronsr pemeHus 3a1a4 JTUHSHHON 10 6 14

anreOphl.

Pazmen 4. MeTozpl peleHys HeTHHEMHBIX 1 8 6 14

TPAHCIICHICHTHBIX YPaBHEHUH.

Paznen 5. UnucneHHbIe METOBI PEIICHUS 4 8 14

0OBIKHOBEHHBIX Ar(epeHITNaTbHBIX YPAaBHEHHN.

Paznen 6. IHTepOIMPOBaHKE U aIllIPOKCHMAITHS 6 8 14

byHKIHA.

Htoro B cemectpe: 34 34 76
Utoro 34 34 0 0 76

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTCs B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
0o0y4yaromMMHUCS ~ ONpPENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
npoeCCHOHATIBHON 1A TEIbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Howmep paznena Haseanue u cogep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 1. Brenenue B AUCHMILIAHY; IPEAMET U 3a7a491 BEIYUCIUTEIFHOM MaTeMaTHUKH;
NOrpCIIHOCTL: HCYCTpaHUMasd U YCTpaHuMasd, IMOTPpCIIHOCTh alllIpOKCUMallil U
BBIYUCIIUTEIbHASL.
2 2. YucneHHOe UHTErPUPOBAHKE; 33a4a YUCICHHOIO HHTETPUPOBAHMS;

BBIYHCJICHUC ONIPEACIICHHBIX HHTCTPAaJIOB ACTCPMUHUPOBAHHBIMU 1
CTOXaCTHYECKUMHU MeToaaMH (popMyIIbl IPSMOYTOJIbHUKOB, TPANCIUH,
Cumricona u metoasl MonTe-Kapiio); morpemHocTr hopMyI YUCICHHOTO
HUHTCTPUPOBAHUA, CpaBHI/ITeJ]I)HI)II\/'I aHAJIN3 IPECUMYIICCTB U HEJOCTATKOB
PacCMOTPEHHBIX METOJOB.

3 3. MeTozsl pelieHns 3aa4 JHHEHHOH anreOphl. Pernrenne crucTeMbl TMHEHHBIX
anredpandeckux ypasaenui (CJIAY); kinaccudukanms METoJ0B PELISHUS
CJIAY.; Tounsie meTozpl: peterne CJIAY Meromamu TUHEHHON anreOpsr;
metox ["aycca (cxema eqMHCTBEHHOrO AeneHus); Mmetox ["aycca ¢ BeiOopom
[JIABHOTO 3JIEMEHTA; BBIYMCICHUE OOPaTHOM MaTPHILBI M ONPEAEIUTEINS
metosioM ["aycca; mpubmmkennsie Metos! peterns CJIAY (ycnosus u
CKOPOCTh CXOJMMOCTH): METOJI MPOCTO urepaunu (Skodun); merox 3eiiaens;
METOJ CKOpeiiero crnycka (rpajineHra)

4 4. MeTopl pelieHUs] HEVMHEWHBIX ¥ TPAaHCLIEHACHTHBIX YPaBHEHHH; ITaIlbl
pelIeHs HeJIMHEMHBIX U TPAHCIEHIEHTHBIX YpaBHEHUH (0/IHO ypaBHEHHE):
OTJeNICHUE KOPHEH, YTOUHEHHE PELICHUS; TPUOIMKEHHBIE METOIbI PEIICHHS
(omgHO ypaBHEeHHE): rpadMUECKUI METOA, METOJl IUXOTOMHHU, METOJ] XOP/,
MeToa HeroToHa (KacaTenbHbIX ), MOAU(UIIMPOBaHHBIN MeTo]] HbloTOHA, METO
CEKyIINX, KOMOMHUPOBAHHBIA METOJI; MPUOIIKEHHBIE METOIBI PELICHHS
CHCTEM HENMHEHHBIX YpaBHEeHUM: MeToq HproTOHa, METO rpaiueHTa

5 5. UucneHHble METOIBI PELICHHUS] OOBIKHOBEHHBIX AU(PepeHIIHaTbHBIX
ypaBuenuit (OY); hbopmynuposka 3amaun Korim; 0HOIIArOBbIE METOIbI
pewenus OLY (nepBoro nopsizika): pasyioxkenue B psa Teiinopa, meroast Pynre
— Kyrra nepBoro nopsiika — Metos Dinepa; BTOPOro Nopsiika — UCIIpaBICHHBINA
1 MOoAN(UITMPOBAHHBIN MeTO B Ditnepa; meron Pyare — KyrTa uerBepToro
MOPSAKa, MHOTOIIIArOBBIE METOIbI: METOT A/JaMca YeTBEPTOTO MOPSIIKA; OIICHKA
MOTPEIHOCTH PUMEHSAEMBIX METO/IOB; IIpaBUiIo PyHre; cpaBHEHME
OJTHOIIATOBBIX M MHOTOIIIATOBBIX METOJOB (TIOTPEIIHOCTb, TPYI0EMKOCTh, U T.I1.

6 6. MlHTeprionpoBaHue 1 anmpoKkcuManus QyHKIMN; 3a1a4d UHTEPIIOTUPOBAHUS
U anmpoKkcuManuy (mpeacTaBiieHus ) GyHKIUN; HHTEPIOJIHOHHbBIE HOPMYJIbI
I'peropu — Hrelotona, Jlarpanxa n HeloToHa (pa3neneHHble pa3HOCTH);




00paTHOE MHTEPIIOJIMPOBAHUE; CXOIUMOCTh HHTEPIOJSIIMOHHBIX IOJITMHOMOB
BBICOKHX TIOPSIIKOB; HHTEPIIOIUPOBAHHUE CIIAHAMU: JINHEHHBIE,
KBaJIpaTHYHBIC U KyOUYECKHUE CIUIAHHBI;, OTHICKAHUE MTapaMeTPOB AIMIITMPUICCKIX
(hopMyJT METOJIOM HAMMEHBIITNX KBaJIPATOB; 0a3MCHBIC (DYHKITUH, MAaTPULIA

I"'pama u ee cBoiicTBa

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

U3 Hux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4ecKuX | TpynoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | JUCLIMII
(dac) JIUHBI
Cemectp 4
1 | Yucnennoe Perienue 3amau 6 4 2
WHTETPUPOBAHHE
2 | Pemenue 3amau Permenune 3amau 6 4 3
JMHEHHOH anreOphl.
3 | Peulenne HenuHEHHBIX Pemenue 3amag 6 2 4
Y TPaHCIEHIECHTHBIX
YPaBHEHMIA.
4 | YncneHHbIe METOIBI Pemenue 3amgau 8 4 5
pemieHus
OOBIKHOBEHHBIX
g depeHInaTbHBIX
YpaBHEHMIA.
5 | UnTeprionupoBanue u Pemenwne 3amau 8 3 6
alrpoOKCUuMalusa
GyHKIHH.
Bcero 34 17
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B TabHIIE .
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbIx padboT TPyZAOCMKOCTE, | PAKTHHECKOH | pasieria
n/m (uac) MOATOTOBKH, | JHUCLIHII
(wac) JIHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

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

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Bunel camoctosiTenbHON paboThl U €€ TPYAOEMKOCTh IPUBEJIEHBI B TabuuLie 7.




Tabmuua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 4,
Bun camocrosiTensHO#M paboThI
qac yac
1 2 3
W3ydeHue TeopeTHUecKoro 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)
Homamnee 3aganue (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 16 16
atrecrauuu (I1A)
Bcero: 76 76

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITENIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TAHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B Ta0IuUIe 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUMN

Komuectso
JK3EMIULPOB B
Hlucp/ bubnuorpapuyeckas ccpuika Oubmmorexe
URL anpec (kpome
3IEKTPOHHBIX
HK3EMILISIPOB)
517 [IpakTHKYM 1 UHANBUAYATbHBIC 3adaHMS 10 HHTETPATBHOMY 29
1169 WCUYUCIICHHUIO (DYHKIIMU OJHOW MEPEMEHHOMN (THUTIOBBIE PACUETHI)
[Tekcr] : yueObHoe nocobue / B. A. Bosotiok [u ap.]. - CIIO. : Jlans,
2012. - 336 c.
517 I'yeman, FOpuit Aponosud. JInHeHbIE TPOCTPAHCTBA U JINHEIHBIE 53
I' 96 OTIepaTOpPHI : OCHOBHBIE TEOPETHUECKHE TIOHATHUS U YIPAKHEHUS
[Tekcr] : yuebHoe nocobue / FO. A. I'yeman, A. O. Cmuphos, B. 1.
®pamk ; C.-Iletepd. roc. yH-T a3pokocM. ipudopoctpoenus. - CII0. :
Man-so I'YAIL 2012. - 44 c.
517 Wnrerpansroe ucuucnenue [Tekcr| : meToauueckue ykazanus / C.- 67
ni3 ITerepO. roc. yH-T a3pOKOCM. IPUOOPOCTpOeHHUS ; cocT.: . M.
T'onosaues, 0. A. I'ycman, A. A. 3unrep. - CII06. : U3a-Bo ['YALI,
2014. - 50 c.
517 IIpenenst n mponsBogHas [ TeKCT] : METOAMYECKHE YKa3aHHS K 82
71 PELICHNIO AUCTAHTHON KOHTpoNbHOM padotel / C.-Iletepb. roc. yH-T
aspokocMm. pudopoctpoenus ; coct. I'. M. ['onmosaues [u ap.]. - CIIG. :
N3n-o I'YAIIL 2014. -42 c.
517 MakapoBa, Mapus BanentunoBHa (zo1.). Bricimast matemarnka 20
M 15 (Marematuka - 1) [Tekcr] : yuebHoe mocobwue. u. 1. MaTerpans / M.
B. Makaposa, A. b. Iltagenos ; C.-Iletep0. roc. yH-T a3pOKOCM.




npubopoctpoenus. - CII6. : Uzn-Bo I'VAIL 2016. - 127 c.
517 I'yeman, FOpuit Aporosud (jo11.). Beicimas matemaTtuka. Psaer [Teker) 67
I'96 : yaebHOe ocobue / FO. A. I'yeman, C. I1. Ilombrtkun, A. O. CMupHOB
; C.-IletepO. roc. yH-T aspokocM. mpudopoctpoenust. - CII6. : U3a-Bo
I'VAII, 2015. - 77 c.
519.6 dannees, M. A. OcHOBHBIE METO/IbI BBIYUCIMTEILHOM MaTEMaTUKN 5
D15 [Tekcr] : yueOHOE ocobue / M. A. ®annees, K. A. Mapxkog. - CII0. :
Jlanp, 2014. - 160 c.
517 TTucemennsiit JI. T. KOHCIEKT JeKIMi 110 BRICIIEH MaTEMATHKE 10
1135 [Tekct] : [B2 4.]/ A. T. IluceMennsrit. - M. : Aiipuc-IIpecc, 2013 - . -
(Bricmiee obpazoBanue). - ISBN 978-5-8112-4000-5. Y. 1. - 12-e uzn. -
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7. IlepeueHb 31EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHK ceTtn « HTepHeT»
Ilepeuenn BIEKTPOHHBIX o0pa3oBaTebHbIX pecypcoB nH(pOpMaIMOHHO-

TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBe/ieH B Tadymie 9.
— IlepeueHb SIEKTPOHHBIX O00pPA30BATEIBHBIX pPECypCcOB HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

Tabmuma 9

URL anpec HaumenoBanue

www.intuit.ru

Hammnonauabuselii OTKpeIThIi YHUBepcuteT "UHTYUT"

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeyeHb TPOrPaMMHOTO OOECIEUEHUS, HCIOJIB3YEeMOTO TMPH OCYIIECTBICHUN
00pa3oBaTeNbHOTO MPOoIecca MO JUCIUILTHHE.
[lepedeHpb UCTIONB3yEeMOT0 TPOrPAaMMHOTO oOecrieueHus npejctarieH B Tadumuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t

HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITONIB3YEMBIX pu
OCYILIECTBIIEHMH 00pa30BaTEIbHOrO MPOLEecca MO AUCHUIUINHE
[lepeuenp wucCHOIB3yeMBbIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBI€H B

Tabimue 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t

Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a

CocraB MaTepualbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOH ISt
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, TIPECTaBiIeH B Tabnuiel 2.

Tabmuna 12 —

CocraB MaTepraaIbHO-TEXHUYECKON Oa3bl

OCYILIECTBIICHHS




Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep 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
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl IPOBEJCHUS IPOMEKYTOYHOM aTTeCTalluH

Buza npomexyTo4HON aTTecTaluu IlepedyeHp OLICHOUYHBIX CPEACTB
JuddepeHpoBaHHbINA 3a4ET Crnncox BOIpOCOB;
TecTsr;
3amaun.

10.2. B kayecTBe KpUTEPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIMI OOYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIICTEHIIHI, KOTopas puBecHa B Tadumie 14. B TeueHne 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

OrieHKa KOMITETEHITUN

XapakreprucTrka chopMUPOBAHHBIX KOMITETCHITHIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEIbHO U TPAMOTHO €r0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWS OCHOBHOM W JIOMOJIHUTEILHOW JIUTEpaTypHl,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIEC TTOJIOKEHUS C MMPAKTUUECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMeJio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— CBOOOJTHO BJIQ/ICET CUCTEMOM CIIEIIUATM3UPOBAHHBIX MIOHITHM.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyarouiicss TBEPIO YCBOMI MPOTPaMMHBIN MaTepuan, rpaMOTHO U
M0 CYLIECTBY M3JlaraéT €ro, ONHUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJ0KEHNUS,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIAJCET CUCTEMON CIIeMAIM3UPOBAHHBIX OHSITHIA.

«XOPOIIIO)»
«3aYTCHO»

— o0yyarouuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIOIYCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOYHOCTH;

— MCIIBITBIBAET 3aTPyJHEHHUS B TNPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HarpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MTOJI0KEHHUS,

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJaJIEE€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrPAMMHOTO

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

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYIUPYET BRIBOJOB M 000OIIECHHUH.

— 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
No /it [Tepedyens BonmpocoB (3a1a4) 1 IK3aMeHa A
WHNKATOpa
Y4eOHBIM MIIaHOM HE IPEyCMOTPEHO
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 Crioco0bI OTIeNIeHUS KOPHEH HEJTMHEWHBIX YpaBHEHHH VYK-1.B.1

VYcnoBus CXOAUMOCTH UTEPALIMOHHBIX MPOLIECCOB

Kputepnn ocTaHOBKM HTEPAlMOHHBIX IIPOLIECCOB

Meroa penakcauuu Ajsl OTBICKAHMSI KOPHEN HETMHEMHBIX
ypaBHEHUI

Meron HetoToHa (MeTOM KacaTenbHBIX)

Monundukanus metoga HerotoHa.

Meton xopn

ITIpumenenue cxemsl I'opHepa Il OTBICKaHUS! KOPHEW ITOJIMHOMOB.
YeObIeBCKUI METO/] ITOBBILIEHHUSI CKOPOCTH CXOANMOCTH
HUTEPAaLlMOHHBIX METOJOB

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

NHTepnossaunoHHeli nonuHoM Jlarpanxa
WHTepnonsaunonHelil nonuHoM HeroTOHA

TounocTs npubIIKEeHU GYHKIUH HHTEPIOJISIUOHHBIMH
MTOJINHOMAaMU.

WHTepronannoHHbIi MoMUMHOM DpMUTa

[TocTpoenne KyOMUeCKHX MHTEPIOJISILIUOHHBIX CIUIAHHOB
Teoperuueckue 0CHOBBI IOCTPOCHUS KBaAPATYPHBIX HOpMyIT
dopmyJia 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 'aycca amst BBIMUCIEHUS ONIPEAEIIEHHBIX HHTETPAIOB
Yucnennoe nugpepeHInpoBaHus.

BexTopsl, MaTpuIbl ¥ onepaiy HaJ HUIMU

Hopwmbl BEKTOPOB U MaTpuIl

CoOcTBEeHHBIE YMCIIa B COOCTBEHHBIE BEKTOpA MaTPHI]
Omnpenenuresib MATPULIBI M YUCIO 00YCIOBICHHOCTH MAaTPHIL




CrierualibHBIC TUIIBI MATPUI] K UX CBOHCTBA
Oco0eHHOCTH pEeNIeHNs] CHCTEM YPaBHEHHI MPSIMBIMH METOIaMHU

Mertoa nocieaoBaTeIbHOTO HCKITIOUCHNS HEU3BECTHBIX (METO.
laycca)

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

Marpuunas popma Metona ['aycca u pacueTHbie GOpMyIBI METOIA
MeTo IpOTrOHKH JIsl pEILIEHUs] CHCTEM YpaBHEHHMN C
TpEeXAUaroHaJbHbBIMU MaTPULIAMH U €r0 000CHOBAaHHUE

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

VY cnoBus CXOAUMOCTH PENaKCallHOHHBIX METOIOB

MeToa npocToii uTepaluu, BEIOOP ONTUMATBHBIX UTEPALMOHHBIX
apaMeTpoB.

Merton Sxobu

Merton 3eiinens

Meron BepxHEH penakcanuu

[TonepeMeHHO-TPEYTrOJIBHBIN METOL

CreneHHON METOJ BBIYHUCIICHHSI COOCTBEHHBIX YHCEN MATPHLIBI
MeTo pocToi UTEPALIMH JI PELIEHUS] CUCTEM HEJTMHEUHBIX
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 ONEPATOPHI M UX AMMPOKCUMAaNUS TU(PPEpEeHINATEHBIX
OIepaTopoB

AnmpokcnMmarus nuddepeHnranbHON 3a1a91 pa3HOCTHOM 3a1adeid.
Y CTONYMBOCTD U CXOAUMOCTh PELIEHUS Pa3HOCTHOH 3a7jaun
Pa3HocTHBIE ypaBHEHHS IIEPBOTO U BTOPOTO MOPSAKA
TeopeTnueckas OCHOBa METOJIOB pelleHns 3agadn Komn
Hcnonp3oBanue psina Teinopa mis pemenus 3anad Komm

[IK-12.3.2

Meton nomannbIx (Ditnepa) ans perienns 3anad Komm u ero
CXOAMMOCTb

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

Meton Dinepa-Komm n ero norpem-ocTs

OnHomaroBble METOABI BEICOKUX NMOPSIKOB (MeToasl Pynre-KyTTer)
CoOcTBeHHbIC (DYHKITUM U COOCTBCHHBIC YMCIIa PA3HOCTHOI'O
orepaTopa BTOPOTO MopsIKa

MHoromaroBsle pa3HOCTHBIE METO/IBI

CrniocoObI MOBBIIIEHNUSI TOYHOCTH YUCICHHBIX METOI0B

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

Juckpernslii MeTog Oypbe A peleHnst pa3HOCTHOM KpaeBoH
3aJau.

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.

VY CcTOWYMBOCTD pelIeHNs AUCKPETHON 3ajaun

Teopema 0 cX0IUMOCTH pelIeHNs JUCKPETHON 3aaun

Meton PyHre moBBIIIEHUSI TOYHOCTH YHCICHHBIX METOAOB PEIICHIS
3amay Komm

Opnomarossele MeTonbl PyHre-KyTThl M X IOTpEeIHOCTD

[IK-12.¥.1




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

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
Mpe/ICTaBiICHbI B Tabuie 17.

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

No 11/ [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BITTOIHEHHS

KypCcOBOil paboThI

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

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

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JJIsI TECTOB

Ne
Kon
. UHIA
11 HpI/IMepHBII/I IEPCUCHb BOIIPOCOB IJIA 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 f) ~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 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 KOHTPOJIBHBIX PabOT MO NUCHUIUIMHE OOydYaroluXcsl 3a04HOH (OPMBI
oOydeHus1, IpeCcTaBIeHbl B Ta0muie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTUpYOIUX TMOPSAOK W TMPOUEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli 00yJaroluxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

OcHOBHas 1elb JUCHUIUIMHBI «BplUMCInTENpHAs MaTEMaTUKA» — HAY4YUTh CTYJIEHTOB
WCII0JIH30BaTh YUCJICHHBIE METOJABI MPHU PEIICHUU 3a/1a4, KOTOPHIE OMHCHIBAIOTCS CUCTEMaMU
JUHEHHBIX U HEJIMHEWHBIX ypaBHEHUH, AuddepeHnanbHbIMU ypaBHEHUSIMU, UHTETPaJIbHBIMU
ypaBHEHUsMH U Jp. JlaHHas MUCUMILIMHA TPU3BAaHA MOATOTOBUTH CTYJIEHTOB K pa3paboTKe U
MIPUMEHEHHUIO BBIUUCIUTEIBHBIX aJITOPUTMOB PEIICHHUS] MAaTEMAaTUYECKUX 33]1a4, BOZHUKAIOLIUX B
Mpoliecce MO3HAHUS U UCIIOJIb30BaHUS B MPAKTUUECKON JIESITEIIbHOCTH 3aKOHOB PEaIbHOTO MUpa
MIOCPEJICTBOM MaT€MaTHUYECKOT0 MOJEIUPOBAHMS.

3ajaun n3y4yeHus: TUCHUTITUHBI:
- O3HAKOMJICHUE CTYJIEHTOB C MPEUMYIIECTBAMU M HEAOCTATKAMHU YMCIIEHHBIX METO/IOB pEUICHUS
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 JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKoe W SCHOE HU3NOKeHHEe ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIIMH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dbyHIaMeHTalIbHBIX Mpo0JeM IUCHMIUIMHBI, METOJAOB HAY4YHOTO IIO3HAHHWS, HOBEHIINX
JOCTUKEHUIN HayyHOW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3aIMOHHYI0 U MHpOpMaIMoHHYI0 (GyHKIUHU. JIeKus packpbpiBaeT MOHATHHHBIN ammapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE MpPEJCTaBICHUE O AUCLUIUIMHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaOUIMMCs IEKIIMOHHOTO MaTepuaa;

— TMOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OINpPEIEIAETCS UEIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHOM TEME;

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

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

— TOsBJIEHHWE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JJIsl CAMOCTOSITEILHOU paboThI;

— TMOJIydYeHUE 3HAHUKW O COBPEMEHHOM YPOBHE Da3BUTHS HAYKHM U TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— HaAy4YHTCS METOJUYECKHM O0padaThiBaTh MaTepuan (BBIACNATh TJIABHBIE MBICTH H
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATH HX B  Pa3IUYHBIX
bopMynupoBKax);

— TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAiIOB U
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYcCHUU 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 110 JUCIUTIIHHE.

CrpyKTypa NpeaocTaBiIeHUs JEKINOHHOTO MaTepraa:

— Paszzen 1. Beenenue B npeaMeT; TeOpusl MOTPELTHOCTEH

— Pazpmen 2. UncneHHoe MHTETpHUpOBaHNE

— Pazpen 3. Meross! pemeHus 3a1a4 THHEHHOHN anreOpsl

— Pazpmen 4. Metossl penieHus] HETMHEWHBIX U TPAHCIICHACHTHBIX ypaBHEHHI

— Paszzgen 5. YucneHnble METO/BI pelieHNs1 OOBIKHOBEHHBIX AN (hepeHIHaIbHbIX YPaBHEHUH



— Paszgen 6. UnTtepnonupoBanue u annpokcuManus GyHKIUH

Metoauyeckue ykazaHMs Ui OOy4arOIIMXCSl 10 NPOXOXKICHUI0 NPAKTHYECKHX
3aHATHH

[IpakTHyeckoe 3aHATHE SBISETCS OAHOM W3 OCHOBHBIX (POPM OpraHU3alMH y4eOHOTrO
npoliecca, 3aKIF0Yarollelics B BHIIOIHEHUH 00yJaroIMMUCS 110 PYKOBOJICTBOM IIperoiaBaTelis
KOMILJIEKCAa YYEOHBIX 3aJaHUl C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHNs] YMEHUN 1 HaBBIKOB, OIbITA TBOPUECKON AEATEIbHOCTH.

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

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

— 3aKpeluvieHue, yriayOyieHue, pacliMpeHHe M JAeTalu3als 3HAaHUM IpU pelleHUH
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE IIO3HABATEJBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBILIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOJAaMH M METOJUKAMH M3y4eHUs KOHKPETHOW yueOHOM
JUCLUIINHBL,

— BBIpAaOOTKAa CIIOCOOHOCTH JIOTMYECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHI;

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

DyHKIUU IPAKTUYECKUX 3aHITUI:

— TIO3HaBaTeJbHAas;

— Ppa3BUBaroLIas;

— BOCIHTATENbHAS.

[lo xapakTepy BBIIOJHSAEMBIX OOy4YalOIIUMCS 3aJaHUN MO NPAKTHUUECKUM 3aHATHUAM
NOpa3eIsA0TCA Ha:

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

— aHaJIWTUYECKHE, CTaBsIIME CBOCH 1LIEJIbI0 MOJydYeHHe HOBOM MH(OpMaIMK Ha OCHOBE
(opManTu30BaHHbBIX METO/I0B;

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

@opMbl OpraHM3allMd MNPAKTUYECKUX 3aHATUNA OMpPENEeNstoTCS B COOTBETCTBUU CO
cnenupuIecKuMi OCOOEHHOCTSAMU Y4e€OHOW TUCHMIUIMHBI U LelsiMH o0ydeHus. OHM MOTYT
IIPOBOAUTHCS

— B UHTEpakTUBHOM ¢opMme (pelieHue CUTyallMOHHBIX 3ajad, 3aHATUS 110
MOJICJIMPOBAHUIO  PEAIBHBIX  YCIOBHUM, JEJIOBBIE WIPBl, HUIPOBOE IPOEKTUPOBAHHUE,
MMUTAIMOHHBIE 3aHTHS, BBIC3THBIE 3aHATHUS B OpraHu3aluu (MpeAnpusiTus), 1enoBas yueOHas
Urpa, posieBas Wrpa, IICHUXOJIOTMYECKHH TPEHHMHI, KEHC, MO3TOBOM INTYypM, TIPYIIOBbIE
JIMCKYCCHH);

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

Metonuka MpoBeleHUs MPAKTUYECKOTO 3aHSITHS MOXKET OBbIThb pazIu4HOM, MpPU STOM
B)XHO JIOCTH)KEHHUE OOIIEH 11eIH JUCIUTUINHBL.

TpeOoBaHus K NPOBeICHUIO NPAKTHYCCKUX 3aHATHI

ConeprkaHue NPaKTUYECKHUX 3aHATUN COOTBETCTBYET pasfelaM JEKIIMOHHOTO MaTepuasa U HalpPaBICHHIO
Ha opmupoBanue obmenpodeccuonanproi kommereHnun OK-10 u npodeccronansapix kommereHuuid [1K-1 u
[IK-2. Kaxmoe mpakTHUecKoe 3aHATHE NPeAyCMaTPHBAET KaK BHINIOJHEHHE 3alaHUHA TEOPETUYECKOTO IUIAHA IS
MIPOBEPKH CTEIIEHH OCBOCHHS JICKIIMOHHOTO MaTepuana, Tak M 3aJaHus IS OBIAJCHUS HAaBBIKAMH M METOJaMH,



HEOOXOIMMBIMHU TIPH PEIICHWH 3aJad, BeTpedaromuxcs B mocnexytomux aucrummumuHax OOIL. [Ipumepsr 3amad,
pelraeMbpIX Ha MPaKTHYECKUX 3aHATHIX, IPUBOSATCS 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 1O NPOXOKAEHHI0 CAMOCTOSTEeIbHOMN
padoThI

B Xxoze BBINIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, O0YJAIONIUIICS BBIMOIHSAET PadOTy 1O
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeacTBEHHOIO
y4acTusl.

Jns oOyvaromuxcst mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOMHEHHUsSI CaMOCTOSITENbHOW paboThl, y oOydaromerocst popmMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU U CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYHBAEeT BBICOKHMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
MpoQEeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOMYECKUI MaTepHa 1o JUCIUILINHE;

— METOAMYECKHE YKa3aHHS IO BBHIMOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

MeTtoauyeckue yKa3aHusi JUIsl O0YYAIOUIMXCS MO TPOXOKIAEHUIO MPOMEKYTOYHOM
aTTecTalu

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

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYaIOIIUMCS B IMPOIEeCce
W3YYEHUS BCEW MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PaboThl, CHOCOOHOCTH
HpI/IMeHﬂTI) nux js pemeHI/m HpaKTI/I‘-IeCKI/IX 3agadv. 9K3aMeH, KakK HpaBI/IJ'IO, HpOBO)II/ITCH B



NepuoJ HK3aMEHALMOHHOM CEeCCMM U 3aBEpIIAeTCs aTTEeCTAlMOHHON OLEHKOW «OTIMYHOY,
«XOPOLIOY, «YAOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHO.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYCHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
yueOHOM TUCUUIUIMHBI B LIEJIOM WJIM IPOMEXYTOUHas (110 OKOHYaHUU CEMECTpa) OlleHKa 3HaHUMN
00y4aromuMcs 10 OTAEIbHBIM pa3fieslaM JUCLUUIUIMHBI C aTTECTALIMOHHON OLEHKOM «3auTeHO»
WJIU «HE 3aU4TEHO».

— 1uddepeHIpPOBaHHBIM 3a4eT — 3T0 (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00yyJarouuMcs Mpy U3y4eHUU JAUCIHUIUIMHBI, TIPU BBITOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIIEI0BATENbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OLIEHKOU
«OTIUYHOY, «XOPOIIOY, «YAOBIECTBOPUTEIBHOY, KHEYOBICTBOPUTEIHLHOY.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOYHOM aTTECTAllMM OCYILIECTBISETCS B
COOTBETCTBUM C TpeboBanusiMu Ilonoxkenuit «O TeKyleM KOHTpOJE YCIEBAEMOCTH U
MIPOMEKYTOUHON artectanuu cryaeHToB ['YAIIL, oOywaromuxcs 1Mo mporpaMmaM BBICHIETO
obpazoBanus» U «O MOMYIBHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
cryneHtoB B 'Y AIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit

12.




