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[Iporpamma cocrasiena B coorBercTBur ¢ @I'OC BO no nanpasnenuto 09.03.03
[Tpuxnaguas uHPOpMATHKA.

ABtop A.B. bopoBckuit
PaGouast mporpamma o6CykaeHa 1 YTBEPKICHA HA 3aceTaHuH KadeaIpbl
MaTEeMaTHYECKUX METOOB U ITU(PPOBBIX TEXHOJIOTHIMA

3aenyrommii kadeaporr C.C. OBaHecsH



1. Henu n3y4yeHus1 1M CUMILINHBI

B mpornecce nzydeHuss AUCIUIUIMHBI CTYACHTBl M3y4aT IPUEMbI U METOJbI IH(PPOBBIX
BBIYMCJICHUM, a TaKXe IOJy4YaT IMPAKTUYECKUE HABBIKM HANMCAHUS KOJOB Ha SA3bIKE
nporpammupoBanus C 1 YMCICHHOTO pelieHus 3aaa4d Beiciieil MaTeMaTHKU Ha KOMIIBIOTEPE.
[ensimu OCBOCHHS YI€OHOM TUCIUTUIMHBI « YUCIICHHBIE METOBD) SIBIISIOTCS:

1) npuoOpeTeHne HeoOXOAMMbIX HABBIKOB M YMEHUS YUCIIEHHO pellaTh IPOCTeHIINe 3a1auu
Beicmein MaTeMaTuku

2) Hcnonp3oBanue cucteMsl mporpammupoBanuus C-Sharp

3) Hcnonp30Banne HHCTPYMEHTAIbHOTO nakeTa Scilab.

4) YMmeHue BbIOMpaTh HEOOXOAUMBIM aNrOpUTM I YUCIEHHOTO PELICHUs 3aauH,

5) ITucaTe xox Ha s3bIKe porpammupoBanus C,

6) ITpon3BoaNTh OTIIAAKY 337a4l Ha KOMIIBIOTEPE,

7) [Tpon3BoaNTH pelIeHne 3aJa4u Ha KOMIIBIOTEpE,

8) Crpoutb rpaduky TMOITyYEHHBIX pPEIIEHUH C MCIOJb30BaHUEM HHCTPYMEHTAIBHOIO
naketa Scilab.

9) BBINONHATE OLIEHKY TOYHOCTH MOJIy4YEHHbBIX PELICHUH.

2. llepeyenb MiIaHNpyeMbIX pPe3yJIbTATOB 00y4eHHs M0 AUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

Komnerenuuu odyuaroierocsi, popMmupyemMbie B pe3yibTaTe 0CBOCHHSA

JUCHMUILINHDBI
Kon
KOMIIETEHILIUH I10 KomMnerenmus
®I'OC BO

Crioco0eH MpUMEHSITh €CTECTBEHHOHAYYHbBIE M O0IIEUHKEHEPHbIE 3HAHMSI,
OIIK-1 METOAbI MATEMATHYECKOTO aHAJIN3a U MOAEITUPOBAHUS, TEOPETUUECKOTO U
DKCIIEPUMEHTAIBLHOTO UCCIIeIOBaHUS B MPOECCHOHATBHON AESITeTbHOCTH

CTpyKTypa KOMINETeHIHUU
Komnerennus dopmupyemsie 3YHbl
3. 3HaTh, KaK TPUMEHSTH €CTECTBEHHOHAYYHbBIC U
0OIIEeMH)KEHEePHBIE 3HAHUS, METObl MATEMATHYECKOTO
aHaJTN3a U MOJICIIMPOBAHNUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAIBLHOTO UCCIIEeIOBaHUS B PO EeCCHOHATBHON
eI TeIIbHOCTH
Y. YMeTh NPpUMEHATh €CTECTBEHHOHAYYHbBIE U
001IIeH)KEHEPHBIE 3HAHUS, METOIbl MATEMAaTUUECKOTO
AHAJIN3a U MOAEIIUPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAILHOTO UCCIIEA0BAHMS B TPOQPECCHOHATIBHON

OI1K-1 CnocobeH mpuUMeHsITh
€CTeCTBEHHOHAYYHbIE U
0OLIeMH)KEHEPHbIE 3HAHUS,
METO/IbI MATEMaTUYECKOT0
QHAJIM3a U MOJICJINPOBAHUS,
TEOPETUYECKOTO U

OKCIICPUMCHTAJIIBHOT'O
NesITeIbHOCTH
MCCIICIOBaHNS B
o H. BHa}IeTB HaBbIKaMU ITPUMCHCHUA €CCTCCTBCHHOHAYYHBIX U
npodeccuoHanbHOM .
00IIeNHKEHEPHBIX 3HAaHUH, METOJI0B MaTEMAaTHYECKOTO
NesITeIbHOCTH

aHaIn3a U MOACIINPOBAaHUA, TCOPETHUICCKOI'O 1
OKCIICPUMCHTAJIbHOT'O UCCJICIOBAHUS B HpO(I)CCCHOHaHBHOﬁ
JACATCIIbHOCTH

3. MecTo AuCHUILIHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

[Mpunagnexxnocts  guctumiuael - BJIOK 1 JJUCHUIUIMHBI (MO YJIN):
O0s3arenbHast 4acTh.



I[I/ICI_[I/IHJII/IHBI, I/ICHOJIB3yIOH_II/Ie 3HaHUA, YMGHI/I}I, HaBBbIKU, HOJIyLIeHHI:IC HpI/I I/IBYLIGHI/II/I
nanHoii: "MccnenoBanue onepanuit'”

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX €IMHULAX C YKa3aHHEM KOJIMYeCTBa
aKajgeMHYecKHX YacoB, BblJIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4yaomuxcs ¢
npenojaasareseM (110 BUAaM y4eOHbIX 3aHATHII) U HA CAMOCTOSITEJILHYI0O Pa0doTy
0o0yJaromuxcs

OO01mmast Tpy10€MKOCTh TUCIUIUIHHBI COCTaBIsIeT 4 3a4. e.,144 Jacos.

Bt yue6Hoii paGots! KonunuectBo yacos | KonnuecTBo yacos
(ouynas ®O) (3aounas ®O)
KoHnTtakTHas(aymuTopHas) pabora
Jlexuun 28 8

[TpakTnueckue (cem, 1ab.) 3aHATUSA 28 8
CamocTosTenbHas paboTa, BKIIOYast MOATOTOBKY K 33 128
PK3aMEHaM U 3a4eTam
Bcero yacos 144 144

5. Conep:kanne IUCHUIIMHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3iesiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJeMUYeCKHX YaCOB U BUI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3iesioB TUCUUIIMHBI

3aounas popma o0yueHus

TMHEHHOU anreOpbl

Cemunap| Camo- |B unTepa-| ®opmbl TeKyLIero
Ne Pa3zpnen u rema Ceme-|JIek- P pa P yu
Jlabopar.| CTOAT. | KTUBHOM KOHTPOJIS
n/n AUACHHUILIMHBI CTp | IMH
[IpakTny. pad. popme ycIeBaeMOoCTH
TecT "BBenenue B
1 |BBenenue B npeaMmer. 21 1 1 6 A
npeaIMeT
nabopatopHast
b DJIEMEHTBI TEOPUU 1 1 1 6 pabota "DneMeHTHI
[TOTPELIHOCTEN TEOpUH
norpemHxocren”
nabopatopHast
Haxox/1ieHne KopHen pabora
3 8 p 21 ] 1 6 "HaxoxieHue
HEJIMHEWHBIX ypaBHEHUN o .
KOPHEW HEIMHEUHBIX
ypaBHeHUN"
JlaGopatopHas
abota
Haxoxnenue " P
Haxoxnenue
4 pkcrpemymMoB GpyHKIuH | 21 1 1 10
9 . 9KCTPEMYMOB
0JIHOI NepeMEHHOMN .
(byHKINU OHOH
repeMeHHon"
. Tect "Meton
Meron npocToi .
S 21 1 1 15 IIPOCTOMN UTEpaLUU
nrepannu banaxa "
banaxa
UuceHHbIe METOTbI Jlaboparopuas
6 A 21 1 1 15 pabota "YucneHnHsie

METOBI IMHEHHON




Cemunap| Camo- |B uHTepa-| ®opMbI TeKyLIETr0
Ne Pa3pnen u rema Ceme-|JIek- P pa P I
Jlabopar.| cTOAT. | KTUBHOM KOHTPOJIfA
n/n AUCHHUILIMHBI CTp | uMu
IIpakTnu. pao. dopme yCreBaeMoCTH
anreOpsr”
Tect "Hucnenusle
HucneHHbIe METOIBI
7 . 21 1 1 15 METO/BI TEOPUU
TEOpUU PUOTHKEHUN on
PUOIKEHU T
Tect
HTEepnosMpoBaHue ¢ "
HuTepnionupoBanue
8  [KpaTHBIMU y3JaMHU U 21 1 1 15
e C KpaTHBIMH y3JIaMU
Y CIUIaiHBI"
nabopaTopHas
Hucnennoe ].‘C.) P
N — pabora "UucnaeHHoe
9 PHp . 21 0 0 20 UHTETPUPOBAHUE
(GyHKIUI 0HOU o N
. byHKUMi 0HON
MepeMeHHOM on
EPEMEHHOM
JlaGopaTopHas
UucneHnHoe pelieHne pabora "YucneHnHoe
10 |muddepeHnmanbHbIX 21 0 0 20 perieHue
YpaBHEHUU g hepeHInaTbEHBIX
ypaBHeHU"
NTOI'O 8 8 128
Ounas ¢gopma o0yueHust
Cemunap| Camo- |B unTepa-| ®opMbI TeKyLIEro
Ne Pa3zpnen u rema Ceme-|Jlek- P pa P y
Jlabopart.| cTOAT. | KTUBHOI KOHTPOJIfA
n/n AUCHHUIIMHBI CTp | uMH
IIpakTny. pao. popme yCIeBaeMOCTH
tecT "BBenenue B
1 BBeaeHue B mpeaMmer. 21 2 2 6 a
peMET
nabopatopHast
b DJIEMEHTBI TEOPUU 1 ) > 6 pabota "DneMeHTHI
[TOTPELIHOCTEN TEOpUH
norpemHsocren”
nabopatopHast
. abota
Haxoxnenne kopHen " p
3 N .| 21 2 2 6 Haxoxnenue
HEJIMHEHHBIX YpPaBHEHUI o .
KOpHEH HEIMHENHBIX
ypaBHeHUN"
JlaboparopHas
paTop
abota
Haxoxnenue " p
Haxoxnenue
4 pxcrpemymoB ¢pyHkuun | 21 2 2 10
. . KCTPEMYMOB
0JIHOI TepeMeHHON .
(byHKINU OHOM
repeMeHHon"
. Tect "Meton
Meron npocToi .
S 21 2 2 10 IIPOCTOMN UTEpaLUU
nrepannu banaxa "
banaxa
JlaBoparopHas
6 UuclieHHbIe METO/IbI 71 ) ) 10 pabota "UucneHHbie
TTUHEHHOMN anreOphl METOEI IMHEWHONU
anreOpb!"”
7  [UucneHHbIE METOJbI 21 4 4 10 Tect "Yucnennole




Cemunap| Camo- |B uHTepa-| ®opMbI TeKyLIETr0
Ne Pa3gen u Tema Ceme-| JIek- P pu P ym
JlaGopaTt.| CTOAT. | KTUBHOI KOHTPOJIS
n/n AUCHHUILIMHBI CTp | uMu
IIpakTnu. pao. dopme yCreBaeMoCTH
TEOPUU TIPUOITHIKEHU T METO/IbI TEOPUU
pUOJIKeHUH"
Tect
HuTeprnonupoBaHue ¢ "
HuTepnionupoBanue
8  |[KpaTHBIMHM y3J1aMHU U 21 4 4 10
. C KPaTHBIMU Y3JIaMU
CILTaliHbI e
U CIIalHBI
nabopaTopHas
Hucnennoe ].‘E.) P
- pabora "UuciaeHHoe
9 PHp . 21 4 4 10 MHTETPUPOBAHUE
byHKUIMi 0HOM o N
. byHKIMI ogHON
MepeMEeHHOM on
IePEeMEHHOM
JlaGopaTopHas
UucneHnHoe pelnieHue pabora "YucnaeHnHoe
10 |muddepeHnmanbHbIX 21 4 4 10 perieHue
YpaBHCHU g depeHInaTbHBIX
ypaBHeHU"
NTOI'O 28 28 88
5.2. JlekuMOHHBbIE 3aHATHSA, HX COEPKAHUE
Ne HaumenoBanue
Coneprxanue
/1 pa3esioB U TeM
UrcreHHbIe METOIBI KaK pa3jiel MareMaTuku. OyHKIIMOHATBHAS
CXeMa OpTaHH3aI[MN PEIICHUs CIOKHBIX MaTeMaTHYECKUX 3a/1a4
Ha KOMIbIOTepe. VICTOYHUKH TTPOUCX 0K ICHUS OIUOOK ITPU
BBIYHCIICHHUSIX HA KOMIbIoTepe. [lorpenrHoctn MaTeMaTHuecKux
Mozesnei. [lorpentHocTH TUCKPETHBIX TPUOTHUKEHUH.
01 [Bemenue B mpeaMer a P JIICKD P

[lorpemrHocT npu BeIYUCIEHUSX. OKPYIJIEHHE YUCE: METOI0M
oTOpackIBaHUsl U cuMMeTpudeckoe. CUCTEMBI CUUCIICHUS.
JlecsiTnunas, nBonuHad. Llenas yacTh 1 MaHTHCCA YHCTIA.
MarnnHas 6eckoHeuHOCTh. [IpecTaBnenre JeCATUYHBIX YUCEI B
OBM no I'OCT.

02

DJIEMEHTBI TEOPUU
[MOrPEMIHOCTEN

Tounble 1 MPUOTMKEHHBIC YUCIa, a0COIOTHAS TOTPEITHOCTD,
OTHOCHUTEIb-Hasl MOTPEITHOCTh. 3HavaIue MUQpbI, BEpHbIE UDPHI.
Ctporoe u HecTporoe okpyriaeHue. IlorpemHocts apudmeTrnaeckux
neiictBuii. O6mas Gpopmyna Teopruu MOTPEITIHOCTEN, TOTPEUTHOCTh
BBI-UMCIICHUS 3HaueHul QpyHkiuu. O6paTHas 3agadya TEOpUU
[OrPEMIHOCTEN

03

Perienue HenMMHENHBIX
YpaBHEHUI

[locTaHOBKa 3a/1a4¥ YMCIIEHHOTO PELIECHNS HETMHENHBIX
ypaBHeHU. OCHOBHBIE ATAllbl OTHICKAHUS peIIeHUsI. MeTo bl
YTOYHEHMSI JIOKAIU30BAHHBIX KOPHEH

MeTo/ AeneHus OTpe3Ka nonoiaM (AMXOTOMUU), METOJT TPOCTHIX
nTepalyii, Metos kacateabHbIX (HproTOHA), MeTOT XOpI.

04

Haxoxnenue
PKCTPEMYMOB
(byHKINN OJHOM
[epeMEHHON

[locTaHoBKa 3a/1a4¥l O HAXO0XKJIEHUU IKCTPEMYMOB ISl PYHKIIUU
0JIHOU mepeMeHHOM. [ mankue GyHKINU. AHATUTHYECKUE METO/IbI.
MeTon CBSI3aHHBIN C YMCIICHHBIM HAaX0KJICHHEM KOpHEH IepBOi
pou3BoAHON. HaxoxaeHue s3XxKkcTpeMyMa MEeTOI0OM Mapadot.
BapuanT merosia mapa0oJi CBI3aHHBIN C YMCICHHBIM ONpPEIEICHUEM

nepBoii ¥ Bropoii mpon3BogHON. KycouHo-HenpepbIBHbIE (DYHKITHH.




n/n

Haumenosanue
pa3liesIoB U TEM

Coneprxanue

HaXO)KI[eHI/IC OKCTpEMYMa METOAOM 30JIOTOI'O OTHOIICHU .

05

MeTo pocToit
utepauuu banaxa

3anuch UTeppalliOHHOIO IIpouecca B Merose banaxa.
['padmyeckas WILTIOCTpALUS CIy4aeB CXOJAUMOCTH U PACXOJAUMOCTH
MeToaa. Merpuueckue npocTpancTna. [{oka3aTenbcTBO TEOPEMbI
(banaxa) 0 HEMMOABUKHOM TOYKE (CXOIUMOCTH) METO/Ia TIPOCTOM
UTeppaiuu.

Y cnoBue Jlunmuna cXoAUMOCTH METO/1a TPOCTOM UTEPALIUU TTPU
HaX0KJICHUU KOPHSI HEJIMHEHHOTO YpaBHEHHUsI IJIs CiTydasi OJTHOM
rnepemeHHON. O mpuMeHeHun MeTo1a banaxa B BBIUUCIUTEIbHOMN
MaTeMaTHKE.

06

UuncieHHbIe METObI
JTMHEIHON anreopbl

PaccmarpuBaroTcs HauboJsiee ynoTpeOuTenbHble IPU-O0JIMKEHHBIE
METO/Ibl PEIICHUS CUCTEM JIMHENHHBIX all-re0panyecKux ypaBHEHUM.
BBoasATCS COrlIacoBaHHBIE HOPMbI BEKTOPOB M MaTPHILI.
BrrauciisieTcst 9uciio 00y-CI0BICHHOCTH B Pa3IMYHBIX HOPMaX.
AHanu3upyeTcs BIMSHUE OLIMOOK OKPYIJIEHHs Ha OIPEIIHOCTh
pe-3yabTaTa. JlaeTcs MOHATHE O CIEKTpaIbHBIX 3aaauax. s
CaMOCONPSYKEHHOW MaTPUIIbl paCCMaTPUBAETCS METO]] BPALLIEHU I
MMOMCKA COOCTBEHHBIX 3HAUCHHH

OcHoBHas uaest Merona ['aycca, npsmMoii u 0OpaTHBIH X0/,
TPYAOEMKOCTh MeToa. Meton uckitouenus ['aycca ¢ Boioopom
[JIABHOTO 3JIEMEHTA IO CTOJIOLY.

Momudukarms Mmetona ['aycca st ciryyast TMHEWHBIX CHCTEM C
TpPEeXJUaroHaJIbHbBIMU MAaTPULIAMH — METOJI IPOrOHKH.BBIYMCIEHUE
onpeAenuTeNs U 00paTHON MaTPULIbI METO/I0M HUCKITIOUEHHUS
["aycca.

MeTton npocTsix urepauuii SAxoodu pemenus CJIAY, meton
3eitnens pemenns CJIAY.

07

'YuciaeHHble METOIEI
TeOpUr TPUOIKEHUN

PaccmarpuBaeTcs 3a1a4a anredpandecKoi WHTEPIOISIIHN.
OOyCIOBIEHHOCTD 3a/1a41 UCCIIEAYETCsl HA OCHOBE PaCCMOTPEHUS
koHcTaHTHI JIeOera. Jloka3piBaeTCsi TeopeMa 00 OCTATOYHOM WICHE
nHTepnosuuu. MatepnonsuuonHas Ggopmyna HeroToHa u1s
HEepaBHOMEPHON U paBHOMEpHOI1 ceTku. O6paTHoe
nHTepnoauposanue. Yucnennoe quddepenuuporanue. Meroa
MHTCPIOJIAINN OTBICKAHUA COOCTBEHHBIX 3HAYECHUH MaTpUIBbIL.

HTEprionupoBaHue ¢

BriBosTcs hopMyibl anrebpanyeckoi HHTEPHOISLNN C
KpaTHBIMHU y3J1aMu. PaccmaTpuBaeTcs 3aja4a riiaJjkoro
BOCTIOJIHEHUS (PYHKIIUH (JIOKQTbHBIMH U HEJIO-KaJIbHBIMH

08 |kpaTHBIMU y371aMHU M [CIUTaiHaMH, a TaK)Ke€ €CTECTBEHHBIN 0a3Hc B MPOCTPAHCTBE CILIAH
CILIAHBI - yaxuii — B - crutaiinbl. Pa3neneHHbie pa3HOCTH ¢ KpaTHBIMU
y31aMu. HTepnOJIALMOHHBIN TOJIMHOM DPMHUTA.
MuTepnonuposanue crnaitnamu. Kpusble besbe
Ynicierioe CylIHOCTb 3a7ja4M YMCIEHHOTO UHTErpupoBanus. KBanpaTypHbie
(bopMyIIBl HHTEPNIOIALMOHHOTO TUNA ((hopMynsl HeroToHa -
MHTETPUPOBAHKE .
09 (yHiIit oxHOj Koreca). Meton npssMmoyronbHUKOB. MeTos Tpanenuii. Meton
yH . Cumnicona. Meron baxsanosa. [Ipasuno Pynre npaktuueckoit
[IEPEMEHHOMN
OLICHKH MTOIPEITHOCTH
3a7aua YMCIIEHHOTO perieHus auddepeHnaibHOro ypaBHeHUs
10 UucnenHoe pemieHue |[nepBoro nopsuaka. Teopema pazpemmmoctu 3agaun Komm.

ony

CXOZ[I/IMOCTB YUCJICHHBIX MCTONOB PCIICHUA 3a1a9N Komm.

Meton Ditnepa, MoaupUITMPOBAaHHBIE METOBI Ditiepa. MeTon




Ne HanmenoBanne
/0 paszenoB U TeM

Coneprxanue

Pynre-Kyrra

5.3. CeMHHapCKHe, MPaKTUHIECKUE, naﬁopaTopHLIe 3aHATUSA, UX COACPKAHUC

Ne paznena u
TEMBI

Coneprxanue u GOpMbI IPOBEICHUS

Beenenue B npenmet. TouHble U MPUOIMKEHHBIC YHCIIA, HICTOYHUKU
MOTPEIIHOCTEN, A0COMIOTHASL IOTPEIIHOCTh, OTHOCUTENbHAS TOTPELTHOCTb.
3Havamue nudpel, BepHBIC ITU(-phI

[Torpemuocts apudmeTrnueckux Aerictuil. O6mas Gpopmya TeOpuu Morpen-
HOCTEH, MOTPEIIHOCTh BEIYMCIICHUS 3HaYeHni GyHkunu. OOparHas 3agaqa Teo-
[pYH NTOTPEIIHOCTEMN .

Teopus norpenrHocteii. CoctaBiaeHue NPOrpaMMbl IO pacueTy MOTrPEeIIHOCTEH
dbopmyiel. OcBoeHHEe porpamMmel Scil.ab

Teopus morpemHocTeid. TeopeTHuecKuii M SKCIIEPUMEHTAIBHBINA pacyeT
norpermHocTeld popmynsl. CpaBHeHHE pe3ynbraTtoB OdopmiieHHEe OTYeTa.

KopHu HenMHENHbIX ypaBHEHU. Pellenre HeTMHEeNHbIX YpaBHEHUH.
[TocTaHOBKa 3a/1a4M YUCIEHHOT'O pelIeHUs ypaBHEHUH. OCHOBHBIE 3TAIIbI
OTBICKaHUS pelIeHus. MeToibl yTOUHEHMS JTOKaIM30BaHHBIX KOPHEH
l3yueHne anropuTMOB METO/1a I€IEHUS OTPE3Ka I10I0IaM, METO/1a IIPOCThIX
uTepanmii, Mmerosa HproToHa, METOAa CEKYLIHX.

KopHu HennHeHHbIX ypaBHeHUH. CocTaBlieHHE IPOTrpaMMBbl JJ1 HAXOXKACHUS
KOpHEH HEIMHEMHBIX ypaBHEHUI. BrluncieHne KOpHE HEIIMHEWHBIX YPaBHEHUM
C MCIIOJIB30BaHUEM AJITOPUTMOB METOZA JEJICHUS OTPE3Ka IOI0JIaM, METOAA
[IPOCTHIX UTepalnii, MeToaa HproToHa, MeTOIa ceKyuX. Berunucnenue kopHein
HEeJIMHEWHBIX YpaBHEHUH Npy nomouu nporpammsl Scilab

HaxosxeHue sKcTpeMyMoB (DyHKIIMM OJTHOW NiepeMeHHO. M3yueHne anroputMoB
METO]1a TOMCKA KOPHEH JUIs TIEpBOi MPOU3BOIHOI, MeTO/1a Mapadot ISt TIIaAKUX
(byHKLUH, METO/1a 30JI0TOI'0 OTHOILIEHHUS.

[Toctpoenue ¢pynkiuii B nporpamme Scilab.

Haxoxaenue skcTpeMyMoB QyHKIIUU OJHOU nepeMeHHoi. Hanncanue
[IPOTPaMMBI [Tl OTBICKaHHSI SKCTPEMYMOB (DYHKIIUU OJHOM MepeMeHHOH.
Pac4eTbl 5KCTPEMYMOB € 33JaHHOW TOUHOCTHI0.OTBICKaHUE SKCTPEMYMOB B
nporpamme Scilab

Merton npocTtoi urepanuu. M3zydenue aropurmMa MeToga nNpocToil UTEPALIH.
AHaJIM3 yCIOBHM CXO0IUMOCTH MeToja. Y caosue Jlunmmuna.

Meton npoctoi urepanuu. Hanmcanne mporpaMmel OTBICKaHHS pENIEHUI
HEJIMHENHBIX YPAaBHEHUN METOIOM IIPOCTON urepauuu. Pemenne 3agaun Ha
KOMITBIOTEPE C 3aJAHHOW TOYHOCTBIO

UncneHHble METOIBI TMHEHHON anreOpsl. PaccmaTpuBaroTest Hanbomnee
YIOTpeOUTETbHBIC MPUOIMKCHHBIC METOIbI PEIICHHS CUCTEM JIMHEHHBIX
anreOpanvyeckux ypaBHeHUN. BBOASTCS cormacoBaHHBIE HOPMBI BEKTOPOB U
MaTpHIl. Beraucisercs 4nuciao 00yCIOBICHHOCTH B Pa3IMYHBIX HOPMaXx.
AHaTM3UPYETCs BIUSHHUE OMMOOK OKPYTJIICHHS Ha TOTPEIIHOCTh PE3ybTaTa.
JlaeTcst mOHSATHE O CIEKTpabHBIX 3a1a4yax. i camoconpsKeHHOM MAaTpPHUILbI
paccMaTpUBaeTCs METOJ BPAIICHHH MOMCKa COOCTBEHHBIX 3HAUCHUN

OcHoBHas unes Meroza ['aycca, mpssMor 1 0OpaTHBIN X0/, TPYI0EMKOCTh METO/Ia.
MeTton uckimrodenust ['aycca ¢ BBIOOPOM TJIABHOTO 3JIEMEHTA 110 CTOJIOIY.

Momundukamnus metona ['aycca yist cirydast TMHEWHBIX CHCTEM C




Ne paznena u
TEMbI

Copneprxanue u GOpMBbI IPOBEACHUS

TpeXIuaroHaJIbHBIMH MAaTPUIIAMH — METO/I IPOTOHKH.BBIYMCIICHUE
OTpeAeIUTENs U 00paTHON MaTPHUIIBI METOI0M UCKIIOUeHHs [ aycca.

MeTtoa npocTsix utepanuii Skoou pemenust CJIAY, meton 3eiinens pemeHus
CJIAY.

UrciieHHbIe METO/IbI JIMHEHHOM anreOpbl. Hamucanue nporpaMm 1o pemeHuro
CJIAY meronom ["aycca u MeTO10M POCTOM UTEpALIUU

UuciieHHbIe MeTO/IbI JIMHEHHOM anreOphl. Pemmenne CJIAY Ha kommnbroTepe.
VcciienoBaHye HEBSI3KH PEIICHUST 00YCIOBICHHOMN MPUOIMKEHHBIM XapaKTEPOM
pemenus. Mcnonb3oBanue nporpammel Scilab mis pemenus CJIAY.

UncaeHHbIe METOABI TEOPUH MPUOIMKEHUA. AIITOPUTMBI anredpanyeckon
uHTeprosiuud. O0yCIOBICHHOCTh 33Ja4l UCCIIEYETCsl HA OCHOBE PACCMOTPEHUS
koHCTaHTHI JIeOera. Jloka3piBaeTcst TeopemMa 00 OCTAaTOYHOM WICHE
WHTEPIONSIUU. BbIBoIATCS GOpMYIIBI anre0-pandecKoil HHTEPHOISAIIH C
KpaTHBIMU y3J1aMu. PaccmaTpuBaeTcs 3a7aua Ii1aJKkoro BOCIOJIHEHUs (QyHKIIUU
(JIOKaTbHBIMU M HETIOKAJIBHBIMU CILIaifHAMHU, a TaK)Ke €CTECTBEHHBIH 6a3uc B
MPOCTPAHCTBE CIUTAWH - QyHKIMH — B - crutaii-ael. UaTeprioNsmuonHas
dopmyna HeroToHa [171s1 HEpaBHOMEPHOI U paBHOMEp-HOM ceTku. OOpaTHOe
uHTEeproaupoBanue. Yucnennoe auddepenunpoBanre. MeTo1 MHTEPIOIALNT
OTBICKAHUsI COOCTBEHHBIX 3HAYEHUI MaTPHUIIBL.

UucnenHbsle MeTO bl Teopuu npubnmkenuil. Hanucanue nporpamm
MHTEepHosIuuu GyHKUUi nonuHoMamu Jlarpanska. [IpoBeneHre 4ncineHHbIX
pacueToB QyHKIUHN U UX uHTepnosauuil. [loctpoenne rpagukoB 1 UX CpaBHEHUE.
MCII0JIb30BaHUE [yl pacyeToB nporpammsl Scilab

VHTEepnoJIMpOBaHNE C KPAaTHBIMU y3JIaMH M CIUTIalHEL.. Pa3znenenHsle pa3HOCTH C
KpaTHBIMH y3s1aMu. HTepriossannonHblil nonmuHoM Dpmuta. IHTEpnionupoBanue
crtaitHamu. Kpussle besbe

M HTEepnoJIMpOBaHUE C KPAaTHBIMM Y3JIaMH U CIUIaiHbl.. Hanncanue nporpamMm
crutaiiH-uHTepnosuuy. IIpoBeieHre YMCIeHHbBIX pacueToB (QYHKIMHM U UX
crutaiiH-uHTepnonauui. Ilocrpoenue rpaukoB U UX CpaBHEHUE. UCIIOIb30BaHHE
U1 pacyeToB nporpammsl Scilab

UncnenHoe HHTErpupoBanre (YHKIUN OJJHOW EPEMEHHON. AITOPUTMBI 331a4U
YHCICHHOT0 HHTerpupoBanus. KBagpatypHble popMyIibl HHTEPHOISALMOHHOTO
tuna (opmynsl Hetorona - Koteca). Meroa npsiMmoyrosb-HUKOB. MeTo
Tpaneunii. Metog Cumncona. [Ipasuno PyHre nmpakTudeckoi OLEHKU
[OTPEUTHOCTH

YucnenHoe UHTErpupoBaHue QyHKIMHA o1HON nepeMeHHoi. Hanncanue
[IPOrpamMM YHMCIIEHHOT'O HHTETPUPOBAHMS C UCIIOJIB30BAHUEM KBaJIpaTypPHBIX
dbopmyn uaTepnossronHoro tumna (popmynsl Hetotona - Koreca). [Iporpammsl
11 METOJIOB IIPSIMOYTOJIb-HUKOB, Tparennid, Cummcona. Beraucnenue
WHTETPaJIoB Ha KOMIBIOTEPE € UCIOJIb30BaHUEeM MporpammMbl Scilab. CpaBHeHue
[TOTPENTHOCTEN NIl Pa3JIMYHBIX METOJIOB.

10

Uucnennoe peuenue auddepeHInalIbHbIX YpaBHEHUH. AJITOPUTMBI YUCIEHHOTO
pemieHus AudepeHnrnaibHOro ypaBHeHus epBoro nopsaka. Teopema
pazpemnMocty 3a1a4u Komm. CX0AMMOCTb YHCIEHHBIX METOI0B PELICHUS
3agaqyu Komn.

Merton Diinepa, MonupuIpoBaHHble MeTOABI Ditiepa. Metosl Pynre-KyTThl.

10

Uucnennoe pemienne nud@epeHnraibHbpIX ypaBHeHn. Hamrcanue mporpamMm
TUI YUCIICHHOTO peleHus Au(GepeHINaIbHOT0 YpaBHEHH IEPBOT0O MOPSIIKA.
Pemenue OJ1Y metonom Ditnepa, MOaupHUIIMPOBAHHBIMUA METOAAMH DUJiepa.

Metonamu Pynre-Kyttol. [loctpoenne rpadukos st pemennii OJY. CpaBHeHHe
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pE3yJbTaTOB.

6. @oHI OUIEHOYHBIX Cpeacrs Jid MNpoBEACHUSA l'lpOMe)KYTO‘IHOﬁ arrecranum 1o

AucuuN/IMHe (MOJHbIH TEKCT NMPUBeeH B NPUJIOKEHUH K padoyeil mporpamMmme)

6.1. Texkymuii KOHTPOJIb

KOHTpOJILHLle 3aJaHusA WIH
HHbIC MaTepHaJbl,

CCTCCTBCHHOHAYYHBIX U

MmorperHocTen"”

a
3Tanbl HeOﬁXOHl/lMLle JJISE OIICHKH “02:31::[‘;::22 -
MHDOBAHMST 3HAHUH, YMeHMii, HABBIKOB KDUTEDHER

¢dopmupo " Iepeyenn (3yHbI: o (WJIM) ONbITA purep
KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. OUCHHUBAHMS
Ne (popmupyembix ( d...2.n, i KOMIIeTeHIHii Ha
(TeMa us3 o XapaKTepu3ylUHuX 3Talbl 23 IMYHBIX ITAMAX UX
n/n padoueii KOMIIETEHIMH Yy.1...V.n, $opmuposanns i (dopmupoBanus
no ®I'OC BO H.1...H Il) KOMIIeTeHIMii B Ipoiecce pMHp i
HporpaMMbI oefloce . < OINMHCAaHHE IIKAJ
OCBOCHHUSA Oﬁpa30B2TeJ’ILHOI/l 100
AUCHHILIHHBI) HporpaMMbI ouenupanus (o 100-
(Hanvienosanne 0aNIBHOI KaJIe)
OICHOYHOI'0 CPeI[CTBa)
3.3HaTh, Kak
[IPUMEHSITh
€CTEeCTBEHHOHAYYHBIE U
001LIeMH)KEHEPHBIE
3HAHUS, METOIBI
MaTeMaTHIECKOTO " TIPaBUIIHHBII
1. BBenenue B TecT "BBenenue B
1 OI1K-1 aHaJIM3a U OTBET Ha BOIPOC
[peaMeT. MpeaMeT
MOICTAPOBAHHS, (10)
TEOPETUICCKOTO H
PKCIICPUMEHTATBHOTO
WCCIICIOBaHMS B
npoQeCcCHOHANTBHOM
e TeIbHOCTH
3.3HaTh, Kak
MPUMEHSATh
€CTEeCTBEHHOHAYYHBIE U
00IIenH)XEHEPHBIE
3HAHUS, METOIBI
nmabopaTopHas paboTa
2. DneMeHThI MaTeMaTHYECKOTO '\ [IpaBuibHOE
DJIeMeHTHI TeOpUH
2 [reopuu OIIK-1 aHAIIN3a 1 orpemHOCTE" BBIIIOJTHCHUE
[TOTperTHOCTeH MOJICITAPOBAHHUS, 3aIaHus
1 b 2
TEOPETUIECKOTO H
PKCIIEPUMEHTAILHOTO
HCCIIeTOBAHUS B
npodeccuoHaTbEHOM
e TeILHOCTH
Y.VYMeTh IpUMEHATh
€CTEeCTBEHHOHAYYHBIC U
0OIIenH)XEHEPHBIE
3HAHMSI, METOJIbI
MaTeMaTH4YeCKOro nmabopaTopHas padoTa TpasmbHoe
aHaIu3a u " JJIeMEHTBI TEOpUHU
3 OI1K-1 9 "p BBINIOJIHEHUE
MOJETUPOBAHUS, [OrpeIHOCTeN sanans (4)
TEOPETUUECKOTO U 2
PKCIIEPUMEHTAILHOTO
HCCIIeTOBAHMS B
npodeccuoHaTbEHOM
esITeIbHOCTH
H.Brnagets HaBbIkaMy  [mabopaTtopHas padoTa [TpaBuibHOE
4 OITK-1 MIPUMEHECHHS " DJIeMEHTBI TEOPUH BBITIOJTHEHUE

3amanus (4)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

3 HeOﬁXOHl/lMLle JJISE OIICHKH Omucanue
Tanbl ii
MIDOBAHMS 3HAHUH, yMeHH i1, HABBIKOB nolzca;::eﬁ:z "
¢dopmupo " Iepeyenn (3YHLI: o (WJIM) ONbITA purep
KOMIIETCHIIUH 3.1...3 JesITeTbHOCTH. ONCHIBANITH
Ne (popmupyembix ( .d...2.n, i KOMIIeTeHIii Ha
(Tema u3 o XAPAKTEPUIYIOMUIX STAMBL ) gy sTamax nx
n/n paGoueii KOMIIETeHIHii V.1...V.n, (bopMupoBaH p PR
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce pMup i
HporpaMMbI oelloce . .~ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
AUCHUILTIHHBI) IporpaMMBL onenusanus (no 100-
(HammenoBanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
00ILEMH)KEHEPHBIX 3
3HAHUM, METOI0B
MaTeMaTH4YeCKOTro
aHaJIM3a U
MOJETUPOBAHUS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAIILHOTO
MCCIIeIOBAHUS B
Mpo¢eCCHOHATBHOM
NeATeIIbHOCTH
3.3HaTh, KaK
[IPUMEHSTD
€CTEeCTBEHHOHAYYHBIE U
001LIEeMH)KEHEPHBIE
3HAHMS, METO/IbI nmaboparopHas pabota
3. Haxoxnenue ’ A '\ paTopHai p N
IO MaTEeMaTHYECKOTO Haxoxzaenue kopHeit IIpaBunbHOE
5 P . OIIK-1 aHaJIu3a u HEJTMHEWHBIX BBITIOJIHEHUE
HEJTMHEMHBIX o
N MOJICTTUPOBAHMUS, YpaBHEHHUI 3ananus (2)
YpaBHEHUI
TEOPETUUECKOIO U 1
PKCIIEPUMEHTAIILHOTO
MCCIIeIOBAaHUS B
po¢eCCHOHATBHOM
NeATeIIbHOCTH
Y. YMeTh npuMeHsTh
€CTEeCTBEHHOHAY4YHbIE U
0O0IIenH)KEHEPHBIE
3HAHMS, METO/IbI
maboparopHas pabota
MaTEeMaTHYECKOTO W o N
axoXJIeHNe KOpHen paBUIbHOE
aHaIIM3a U M
6 OITK-1 HEJIMHEHHBIX BBITTOJIHCHUE
MOICTTUPOBAHUS, o
YpaBHEHUH 3ananus (4)
TEOPETUIECKOTO U
PKCIIEPUMEHTAILHOTO
MCCIIeIOBAaHUS B
Mpo¢eCCHOHATBHOM
e TEIbHOCTH
H.Bnanerr HaBBIKaMU
IPUMEHEHUS
€CTECTBEHHOHAYYHBIX U
00IIENH)KEHEPHBIX
3HAHMIA, METOJIOB maboparopHas paboTa
MaTeMaTH4YeCKOTO "HaxoxxneHue KopHei [IpaBunbHOE
7 OI1K-1 aHaJIu3a U HEJTMHEWHBIX BBITTOJIHEHUE
MO/JIEJTMPOBAHMUS, ypaBHEHHIA" 3amanus (4)
TEOPETUUECKOTO U 3
PKCIIEPUMEHTAILHOTO
HCCIIeIOBaHUs B
po¢eCCHOHATBHOM
e TEIbHOCTH
4. Haxoxxnenue 3.3HatTh, KaK JlabopaTopHast paboTa TpasubHoe
PKCTPEMYMOB IPUMEHSTH "HaxoxneHue
8 peMy . |OIIK-1 P i BBITIOJTHEHUE
(bYHKITUY OTHOH €CTECTBEHHOHAYYHBIC U PKCTPEMYMOB () YHKITHH sanianns (2)
[epeMEeHHOM 0OIIeMH)KEHEPHBIE 0JTHOM TepeMeHHON"




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

3HaHUS, METObI
MaTeMaTH4eCKOro
aHaIu3a U
MOJIENUPOBAHMUS,
TEOPETUYECKOTO U
PKCIEPUMEHTAIBHOTO
MCCIIEIOBAaHHS B
npodeccHoHaNIBHOM
NeATeTbHOCTH

OIIK-1

Y.YMeTh npuMeHsTh
€CTECTBEHHOHAYYHbIC 1
00IEeHH)KEHEPHBIE
3HAHUS, METObI
MaTeMaTH4eCKOTro
aHaIu3a U
MOJIeNUPOBAHHUA,
TEOPETUYECKOT0 U
PKCIEPUMEHTAIBHOTO
MCCIIeIOBAaHHS B
npodeccHoHANTBHOM
e TeIbHOCTH

JlabopaTopHast pabota
"HaxoxneHue
PKCTPEMYMOB (DYHKIHH
0/IHOM mepeMeHHON"

IIpaBunbHOE
BBITIOJIHCHHUC
3ananus (4)

10

OIIK-1

H.Biagets HaBbIKaMU
IPUMEHEHUSI
€CTECTBEHHOHAYYHBIX U
0OIIeHH)KEHEPHBIX
3HAHWUM, METOI0B
MaTEMAaTHYECKOrO
aHa/IM3a U
MOICTTUPOBAHUS,
TEOPETUIECKOTO U
PKCIIEPUMEHTAILHOTO
FICCJICIOBAHHUSA B
po¢eCCHOHATBHOM
JIesITeIbHOCTH

JlabopaTopHas pabota
"Haxoxnenue
PKCTPEMYMOB (DYHKIHU
0/THOM mepeMeHHON"

3

IIpaBuibHOE
BBITIOJIHCHHUC
3ananus (4)

11

5. Meton npocToit
urepauuu banaxa

OIIK-1

3.3HaTh, Kak
[IPUMEHSIThH
eCTECTBEHHOHAYYHbIEC U
0OIIenH)XEHEPHBIE
3HAHMS, METOJIBI
MaTeMaTHYECKOTO
aHaIM3a 1
MOJICTUPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTAIBHOTO
MCCIIeI0BaHMS B
poheCCHOHATBHOM
eI TeIbHOCTH

Tect "Meton npocToit
ntepanuu banaxa"

IIpaBunbHbIN
OTBET Ha BOIIPOC

(10)

12

6. UncieHHble
METOIbI TMHECHHOM
QIreOphI

OIIK-1

3.3HaTh, Kak
[IPUMCHSITh
CCTECTBCHHOHAYYHBIC U
0OIIeMH)KEHEPHBIE

SHaAHWA, MCTObI

JTabopaTopHast paboTa
"UncaeHHbIE METOIbI
TUHEHON anreopsr”

IIpaBunsHOE
BBINOJIHEHHE
3amanus (2)




Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

n/n

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

MaTeMaTH4eCKOro
aHaIu3a u
MOJIENUPOBAHMUS,
TEOPETUYECKOTO U
PKCIEPUMEHTAIBHOTO
HCCIIeZIOBAaHUS B
npodeccHoHANTBHOM
eATeTbHOCTH

13

OIIK-1

Y.YMeTh npuMeHsTh
€CTECTBEHHOHAYYHbIC 1
00IeHH)KEHEPHBIE
3HAHMSI, METO/IBI
MaTeMaTH4eCKOTo
aHaIMu3a 1
MOJIeNUPOBAHHUA,
TEOPETUYECKOT0 U
PKCIEPUMEHTAIBHOTO
HCCIICZIOBAaHUS B
npodeccHoHaNTBHOMN
eATeTbHOCTH

JlabopaTopHas pabota
"UncIeHHbIE METO I
NTMHEHHOW anreOpb”

2

IIpaBunbHOE
BBITIOJIHCHUC
3ananus (4)

14

OIIK-1

H.Biagers HaBBIKaAMU
[IPUMEHECHHUS
€CTeCTBCHHOHAYYHBIX H
0OIIeHH)KEHEPHBIX
3HAHMI1, METOJ0B
MaTEMaTHYECKOTO
aHa/IM3a U
MOICTTUPOBAHUS,
TEOPETUIECKOTO U
PKCIIEPUMEHTAILHOTO
HCCIIEIOBAHNS B
po¢eCCHOHATBHOM
IIeSITENLHOCTH

JlabopaTopHas pabota
"UncIeHHbIE METOIBI
mUHENHHOH anre6psr”

IIpaBuibHOE
BBITIOJIHCHHUC
3ananus (4)

7. UncneHHble
METOJIBI TEOPUH
IpUOITMKESHN I

15

OIIK-1

3.3HaTh, KaK
[IPUMEHSTH
eCTECTBEHHOHAYYHbIC U
00IIeMH)KEHEPHBIE
SHAHWSI, METOJIBI
MaTeMaTHIECKOTO
QHAITH3a 1
MOICITUPOBAHHUS,
TEOPETUUCCKOTO U
DKCIIEPHUMEHTATBHOTO
MCCIIeI0BaHUs B
po¢eCCHOHATBHOM
JIeATENbHOCTH

Tect "UuciaeHHbIC
METOJIbI TEOPHH
puOIIKeHNH"

IIpaBunbHbII
OTBET Ha BOIIPOC

(10)

8.
MHTepnoanpoBaHy
€ C KpaTHBIMU
y3IaMu 1
CTUTaTHBI

16

OIIK-1

3.3HaTh, Kak
PUMEHSTh
€CTCCTBEHHOHAYYHbIC U
001LeMH)KEHEPHBIE
3HAHUS, METOJIBI
MaTeMaTH4eCKOro

Tect
"uTepnonuposanue ¢
KpPaTHBIMH y3JIaMU 1
CruTaiHbr"

IIpaBunbHbBIN
OTBET Ha BONPOC

(10)




KOHTpOJ’leble 3aJaHUA WIH
HHbIC MaTepHaJbl,

HeOﬁXOHl/lMLle JJISl OIIEHKH Onucanue
Oranpl " o nokasaresei u
MHUDOBAHUS . 3HAHUH, YMCHHH, HABBIKOB KpHTepHeB
¢dopmup . Iepeuenn (3YHLI. H (WIK) onbITa
Nt KOMIIETCHII NN 3.1...3 JIeATeJIbHOCTH OMCHHBAHII
e (popmupyembix ( .d...2.n, i KOMIIeTeHIii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n N KOMIIeTeHIHii V.1...Y.n, (bopMupoBaH PasIHYHBIX ITANAX HX
paboueii . ¢dopmuporanus,
no ®I'OC BO H.1...H ll) KOMIIeTeHIHii B Tipoiecce
HpOI‘paMMbI oelloce . .~ OIMUCaHHUEe IIKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCUMILIHHBI) NpPOrpaMMel u "
0aJIIBHOI 1IKaJIe)
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)
aHaIu3a U
MOJEITUPOBAHUS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAILHOTO
MCCIICIOBAHUS B
poeCCHOHATBHOM
NeSATSIIEHOCTH
3.3HaTh, KaK
[IPUMEHSTH
CCTeCTBCHHOHAYYHBIC 1
oOIIeHH)XKEHEPHBIC
nmabopaTopHas paboTa
3HAHWMS, METOJIbI '\
9. UnciienHoe YucmerHoe
MHTETPUPOBAHHE MATCMATHHCCKOTO MHTCTPUPOBAHHE Hpasubioe
17 b HKII;H;I) OnHO OIIK-1 aHaJIN3a 1 b HKLFI)HIE oHOi BBINOJIHCHUE
M o MOJICTTUPOBAHMUS, Y o 3ananus (2)
[epeMeHHOM [epeMEeHHOI
TEOPETUUECKOTO U
PKCIIEPUMEHTAILHOTO
MCCIICIOBAHUS B
po¢eCCHOHATBHOM
NeSATSIIEHOCTH
Y. YMeTh npuMeHsTh
€CTeCTBCHHOHAYYHBIC 1
oOIIeHH)KEHEPHBIC
3HAHMSI, METOJTbI nmabopaTopHas paboTa
MaTEeMaTHICCKOTO "YuciieHHOE
aHaIn3a u MHTECTPUPOBAHHE Hpasuboe
18 OIIK-1 MOJICIIUPOBAHUS &b HKLIIJI/HE OJTHOM BBITOITHCHHIE
p ’ Y o 3ananus (4)
TEOPETUIECKOTO U [epeMEeHHOI
PKCIIEPUMEHTAIBLHOTO 2
HCCICIOBAHUS B
npoQeCcCHOHANBHOM
e TEIILHOCTH
H.Biagets HaBBIKaMU
[IPUMEHECHHUS
CCTECTBCHHOHAYYHBIX H
0OIIEMHKEHEPHBIX
tHem p nmaboparopHas paborta
3HAHWH, METOJIOB '\
Uucnennoe
MaTeMaTHYECKOTO HTErDHPOBAHNE [TpaBubHOE
19 OIIK-1 AHAIIN3a 1 p P N BBITIOJIHCHUE
(GyHKINH OTHON
MO/JIEJTMPOBAHMUS, o 3amanus (4)
[epeMEeHHOM
TEOPETUIECKOTO U
PKCIIEPUMEHTAIILHOTO
HCCIICIOBaHUS B
po¢eCCHOHATBHOM
NIeATEeILHOCTH
3.3HaTh, Kak
[IPUMEHSTD JlabopaTopHas paboTa
10. UucnenHoe "
€CTeCTBEHHOHAay4YHbIe U "HHCIIEeHHOE pelieHne [IpaBuibHOE
[pelieHue
20 b depeHIHaLH OIIK-1 0OIICHHKCHEPHBIC mudpepeHImaTbHbIX BBINTOJTHEHHE
P N 3HAHMSI, METOJIbL ypaBHEHHH" 3ananus (2)
bIX ypaBHEHUH
MaTeMaTHIeCKOTO 1

aHaJIn3a u




KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl, Onucanue
3Taﬂbl Heo0X0AMMbIe JUIST OLIEHKH HokazaTeeii u
3HAHUH, yMeHH i1, HABBIKOB KDHTEDHEB
(l)opMPIpOBaHI/‘l‘H Iepeyenn (3yHbI: o (WJIM) ONbITA purep
KOMIICTCHIUH 1 JesTeTbHOCTH OUCHHBATH
Ne ¢opmupyembIx (3. . .3.“, > KOMIIeTeH il Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
n/n a60ueii KOMIIeTeHIIMH V.1...¥.n, dopMuEpoBanus Pa3IHYHBIX ITANAX HX
P no ®I'OC BO H.1...H ll) KoMIleTeHHii B pouecce (bopvmposanus,
HpOI‘paMMbI elloce . “ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI onenmBanns (o 100-
JUCUMILIHHBI) NpPOrpaMMel u "
(HammenoBanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
MOJIENUPOBAHHUS,
TEOPETUYECKOTO U
PKCIEPUMEHTAIBHOTO
HCCIIeZIOBAaHUS B
poeCCHOHATBHOMN
esITebHOCTH
Y.YMeTh IpUMEHATh
€CTECTBEHHOHAYYHbIC 1
00IEeHH)KEHEPHBIE
3HAHMSI, METO/IBI
A JlabopaTopHas paboTa
MaTeMaTHIecKOro "
YUucneHHoe pelieHue [IpaBunbHOE
aHaIN3a 1
21 OI1K-1 mud GepeHIraTbHBIX BBITNIOJTHEHHE
MOJIeUPOBAHHUA, on
YpaBHEHUH 3ananus (4)
TEOPETUYECKOT0 U
PKCIEPUMEHTAIBHOTO
HCCIIeZIOBAaHUS B
poeCCHOHATBHOM
esITeIbHOCTH
H.Bnagers HaBbIKaMu
[IPUMEHEHUS
€CTECTBEHHOHAYYHBIX 1
00IIEeMH)KEHEPHBIX
3HAHWI, METO/IOB JTabopaTopHast paboTa
MaTeMaTH4eCKOIro "UucneHHoe pelieHue [IpaBuibHOE
22 OI1K-1 aHaJIM3a U mud GepeHIraTbHBIX BBITNIOJTHEHHE
MOJICIIUPOBAHUs, ypaBHEHHH" 3ananus (4)
TEOPETUIECKOTO U 3
PKCIEPUMEHTATBHOTO
HCCIICIOBaHNA B
npoQeCcCHOHANTBHOM
esITeIbHOCTH
Hroro 100
6.2. IIpomMe:KyTOYHBIH KOHTPOJIb (3a4eT, IK3aMeH)
PaGounM y4yeOHBIM IUIAHOM NPEAyCMOTPEH JK3aMeH B cemectpe 21.
BOITPOCHI IJI ITPOBEPKIM 3HAHUU:
1-i1 Bompoc Oumera (30 OammoB), BuA Bompoca: Tect/mpoBepka 3HaHuid.  Kputepwmii:

HpaBI/IJ'H:HOCTB OJHOI'O OTBE€Ta B TECTC - 3, OI_IeHKa Bcero Tecra - 30.

Komnerennusi: OIIK-1 Cnioco0eH NpUMEHSITH eCTeCTBEHHOHAYYHbIe H O0lIeHMHKeHepPHbIe
3HAHUA, TeOpeTHYeCKOro u
3HaHue: 3HaTh, KaKk NPUMEHATh €CTECTBEHHOHAyUYHbIC U OOLICHH)KEHEPHbIC 3HAHUS, METOIbI
MAaTCMaTUYCCKOro aHajini3a MW MOACIUPOBAHUA,

METOAbI

MaATEMATHYE€CKOro aHajau3a U MOACJIMPOBAHUA,
IKCICPUMEHTAJBHOI0 HCCJICA0OBAHUA B npoq)eccnonam,ﬂoﬁ ACATECIbHOCTH

HCCIIeI0BaHMS B TPO(PECCHOHAILHON ACATEIHhHOCTH

TCOPCTUUCCKOTO H IOKCIICPHUMCHTAJIBLHOI'O



1. AOCONIOTHBIE W OTHOCUTEIBbHBIC TOTPEIIHOCTH TPH BHIUUCICHUH (YHKIMH, 3aJaHHBIX
anredpandeckKuMH BhIPAKEHUSIMU.

2. AGCONIOTHBIC U OTHOCUTEIbHBIC TMOTPEUTHOCTH 3JIEMEHTAPHBIX apu(PMETUUSCKUX Omeparuit
(cmoxeHue, BBIYUTAHUE, YMHOXKEHUE, JICTICHUE)

3. Jloruka pacuera ¢pyakiuu y=Cos(X) Ha Bcel YHCIIOBOW OCH

4. Jloruka pacuera GyHKIIMU y=eXp(X) Ha BCEH YUCIIOBOW OCH

5. Jloruka pacdera GpyHKIIMK y=Sin(X) Ha BCEH YMCIOBOI OCH

6. Jloruka pacuera GyHKIHH y=tg(X) Ha BCEH YUCIOBOM OCH

7. Haxo1eHHe KOpHEN HEJIMHEHHBIX YPAaBHEHUN METOIOM JEJICHHS OTpe3Ka IoIoJIaM

8. Haxoxnenue kopHel HETMHEMHBIX ypaBHEHU MeTo0M HbroToHa

9. HaxoxieHne KopHel HEJIMHENHBIX YpaBHEHUI METOI0M IIPOCTON UTEPALIUU.

10. HaxoxxaeHre KopHEeH HETMHEHMHBIX YpaBHEHUH METOJIOM XOP/1

11. Haxoxnenue skctpeMmyMoB GyHKIuil. MeToa 3010TOr0 OTHOIICHHUS.

12. Haxoxaenue sxkcTpeMmyMoB (GyHKIMA. Metoa mapabou.

13. O6ocHOoBaHMEe METOIa TPOCTOM uTepamuu. JJokazarenbcTBo Teopemsl banaxa.

14. OGocHOBaHuE MeTO/1a MPOCTON urepanuu. JJokazareabcTBo Teopemsl Jlunmmna. Koncranrta
JInmmmmuna.

15. Cxema ['opHepa 1151 BBIYMCIICHHS TOJTMHOMOB

16. Teopema JlemuioBuua. MeTo ] peKKypEHTHOT'O BHIYMCICHUS LIETTHBIX JPOOEH.

17. Teopema 0 pa3HOCTH JBYX MOJIXOAIINX HEMHBIX IPOOEH.

THUITOBBIE 3AJIAHHMS J1J151 IIPOBEPKM YMEHUI:

2-i1 Bonpoc Ouineta (30 GamnoB), Bua Bompoca: 3ananue Ha ymenue. Kpurepwmii: [IpaBunbHoe
MOHMMAaHUE TIOCTAaHOBKU 3amaun — 10, BwiOop amekBaTHOro Mertona pemienus 3amaum — 10,
[TpaBunbHOCTH pemienus 3aaauu — 10, Harnsanoe u 6e301mmb04HOe peAcTaBIeHUE PEIICHUs —
5, Yka3zaHue periaMeHTUPYIOLUX TEPBOMCTOYHUKOB — O.

Komnerennusi: OIIK-1 Cnoco0eH npuMeHSITh €CTeCTBEHHOHAYYHbIe U 00IIEMHKEHEPHbIE
3HAHUSl, METOAbI MATEMAaTH4YeCKOr0 aHaJIu3a W MOJAeJMPOBAHMSA, TEOPEeTHYECKOro H
IKCINEPHMEHTAJBLHOI0 HCCIe0BAHUS B IPO(ecCHOHAIBLHOM eI TeIbHOCTH

YMenue: YMeTb NPUMEHSATh €CTECTBEHHOHAY4YHble U OOIIEMH)KEHEPHbIE 3HAHUS, METOIbI
MaTEMAaTUYECKOTO AaHalu3a M MOJEIUPOBAaHUSA, TEOPETUYECKOIrO M OKCIIEPUMEHTAIBHOTO
HCCJIEIOBaHMSI B MPOPECCUOHANBHOM A€ATEIbHOCTH

3agaua Ne 1. BeruncnuTenbHble CXEMbI CI0KEHUS (BBIYMTAHUSA) MATPULL, YMHOKEHUSI MaTPHI] HA
YHCJI0, YMHOKEHUSI MaTPHLL.

3agaua Ne 2. 3ananue Ha ymenue.llpumenenue merona ['aycca ans BelUMCIEHHs OOpaTHOM
MaTpHUIIBIL.

3anaua Ne 3. MaterpupoBanue ¢pynkuuid. Teopema ["aycca.

3amaua Ne 4. UnterpupoBanue pynkmnuii. Dopmyna [Maycca.

3anaua Ne 5. MaterpupoBanue ¢pynkuuidt. @opmyna Herorona-Koreca.

3anaua Ne 6. InTerpupoBanue pynkuuii. @opmysa npsMoyroJbHUKOB.

3anaua Ne 7. UarerpupoBanue ¢pynkuuid. Dopmyna Cumrcona.

3anaua Ne 8. UnTerpupoBanue pynkuuii. @opmyina Tpanenui.

3anaga Ne 9. nTepnionsaunonHsiii noauHoM Jlarpanxka.

3agava Ne 10. MaTepnionssuroHHbIi noimHoM HeroTOHA.

3anaua Ne 11. MaTepnomsus Tabaui nosuHoMamu. TeopeMa eTMHCTBEHHOCTH.

3anmaua Ne 12. Haxoxnenue pemenuit auddepeHunanbHbix ypaBHeHu. Metosl Pynre-KyTThl.
3anaua Ne 13. Haxoxnaenue pemenuit auddepeHnuanbHbeix ypaBHeHn. @opmyna Ditepa.
3agaua Ne 14. [Ipumenenue metona ['aycca yisi BBIYMCICHUS ONPEICTUTEIICH.

3amaua Ne 15. Pemenue cuctem JMHeHbIX ypaBHeHuil. Meron ["aycca.

3agava Ne 16. PelnieHure cucteM JIMHEHHBIX YpaBHEHUNW. MeTo1 IBOMHON MPOTOHKH.

3agava Ne 17. Pemienure cucrteM JIMHEHHBIX YpaBHEHU. Meto 3anaens.



3anaga Ne 18. Pemenue cucreM TMHEWHBIX ypaBHEHUI. MeTo/ IPOCTOM UTEpaLUH.
TUIIOBBIE 3AJJAHUA IS ITPOBEPKM HABBIKOB:

3-ii Bomipoc Owmtera (40 GamnoB), BUJ Bompoca: 3amanue Ha HaBbiku. Kpurtepuii: [IpaBmibHOe
NOHUMAaHKE TMOCTaHOBKU 3amauu — 10, Bwibop amekBaTHOro Meroaa peineHus 3amadd — 10,
[MpaBusbHOCTH penienus 3amaun — 10, HarnsagHoe u 6e30mu004HOe TPEACTaBICHUE PEIICHHUS —
5, Yka3zaHue perfiiaMeHTHPYIOIIUX ePBOUCTOUHUKOB — 5.

Komnerennusi: OIIK-1 Cnoco6eH npuMeHSITh eCTeCTBEHHOHAYYHbIe H 00IIEeMHKEHEPHbIE
3HAHUSI, METOIbl MATEeMATHYECKOr0 AaHAJIM3a M MOJAeJHPOBAHHUS, TEOPETHYECKOI0 H
IKCIEPUMEHTAJIBHOI0 MCC/Ie0BAHUSA B NPO(eccHoHANBLHOI 1eATeJTbHOCTH

HaBbix: Brnajners HaBbIKaMM MPUMEHEHUS €CTECTBEHHOHAYUYHBIX M OOLIEMH)KEHEPHBIX 3HAHMIA,

METOJIOB ~ MaTeMaTHYeCcKOr0  aHalM3a WM MOJGIHMPOBAaHUS,  TEOPETHYECKOrO0 U
9KCIEPUMEHTAIBHOTO HCCIIEA0BaHUS B IPO(ECCUOHAIBHOMN JIESTETbHOCTH
3aganne Ne 1. BeraucnuTh aOCOMIOTHYIO M OTHOCHUTEIBHYIO TOTPEIIHOCTE (POPMYIIBI (B

CTPOTOM U HECTPOI'OM CMBICIIax).

3ananue Ne 2. Boruvcnuth uHTerpan no gopmynam ["aycca

3aganue Ne 3. BeuuciuTh MHTErpaj no GopmyninaM OpsMOYTrOJIbHUKOB

3ananue Ne 4. Boruvcnuth uHTerpai no ¢popmynam Cumicona

3aganue Ne 5. BeluucnuTh HHTErpai no GopmynaM Tpaneuun

3amanne Ne 6. Beraucnuts Gynkiuio y=Cos(x) Ha Bceil ocu

3ananue Ne 7. Boruncnuth QyHKIMIO y=eXp(X) Ha Bcel ocu

3amanne Ne 8. Beraucnuth QyHKIM0 y=Sin(X) Ha Bcell ocu

3aganue Ne 9. Beruucnuth QyHKIUIO y=tg(X) Ha Bcell ocu

3aganne Ne 10. Berauciantpb 3KCTpeMyMBbl (YHKIIMA METOAOM 30JI0TOTO OTHOIICHHS

3aganue Ne 11. Beruncaute skcTpeMyMbl (YHKIIMHA METOI0M Mapado

3ananue Ne 12. Pemuth nuddepennmanbHoe ypaBHEHNE, IPUMEHUB Pa3HOCTHYIO cxeMy PyHre-
Kyrra.

3amanue Ne 13. Pemute nuddepenHuumanbHoe ypaBHEHHE, NPUMEHHUB Pa3HOCTHYIO CXEMY
Oiinepa.

3ananue Ne 14. Pemnth HenuHelWHOe ypaBHeHHE MeTo10M HbroToHa

3ananue Ne 15. Pemnte HENMHEWHOE YpaBHEHUE METOIOM IPOCTON UTEpaluu

3ananue Ne 16. Pemnth HenMHEWHOE ypaBHEHHE METOJIOM XOPJ

3ananue Ne 17. Pemnte cuCTEMY JIMHEHHBIX ypaBHEHUN METOAOM IIPOCTON UTEpaLiN

OBPA3EIL] BUJIETA

MUHHCTEPCTBO HAYKH U BBICLIETO 0Opa30BaHUsI Hanpagnenue - 09.03.03 Tlpuknaanas
Poccuiickoii denepanym uHpOpMaTHKa

denepanbpHOE TOCYIapCTBEHHOE OIOJDKETHOE Hp 0 (I)H 15 - UH (1) OPMALMOHHBIC CUCTEMBI 1
00pazoBaTesbHOE yUPEXKICHUE

BBICHICTO O6pa3OBaHI/IH TCXHOJIOTHH B praBHeHI/II/I
«BAMKAJIBCKHI1 TOCYIAPCTBEHHBIN Kadenpa MaTemMaTHuecKux METOJIOB U
YHUBEPCHUTET» U(POBBIX TEXHOJIOTHIA
(®I'bOY BO «bI'Y») JucnuniauHa - YucaeHHbIe METOIBI

9K3AMEHAIIMOHHBIN BUJIET Ne 1

1. Tect (30 GamioB).
2. UaterpupoBanue ¢pynknuid. Teopema ["aycca. (30 GamoB).
3. Beruncnuth ¢pyakimo y=Cos(x) Ha Bceit ocu (40 6amion).



CocraBuTtenb A.B. bopoBckuit

3aBeyronuit kKageapou C.C. OBauecsu

7. IllepevyeHb OCHOBHOI U ONMOJHUTEJIbHOM Y4eOHOM JIMTEPATYPbI, HEOOXOAMMOI 151
OCBOEHHUS TUCHMILUINHBI (MOYJIs1)

a) OCHOBHAS JIUTEepaTypa:

1. YeoObimesa b. I1. Yucnennsie Metoasl. Beruncnut.mpaktukym/ b. I1. YeOsimera.- Mpkyrck:
Uzn-so UT'DA, 1997.-68c.

2. Jlamuuk M. II., Parynuna M. U., Xennep E. K. Uucnennsie meronsl. y4e0. mocobue s
BY30B. JomylieHo M-Bo o6pa3oBanus P®. 2-e uzn., crep./ M. I1. Jlamuuk, M. U. Parynuna, E. K.
Xennep.- M.: Academia, 2005.-384 c.

3. Jlamuuk M. II., Parynuna M. U., Xennep E. K. Yucnennsie meTonpl. gomyuieHo M-Bom
obpa3oBanus PO. y4ueb. mocobue aist By30B. 5-¢ uzj., crep./ M. I1. Jlamuuk, M. U. Parynuna, E.
K. Xennep.- M.: Akagemus, 2009.-384 c.

4. YeoOpmmea b. II. YucneHHele MeTOAbl JUHEWHOW anreOpsl M OCHOBBI TEOPHH
uHTepnonupoBanus. yued. nocodue/ b. Y. YeOrimena.- Upkyrck: Uzn-so UT'DA, 1996.-102 c.

5. DieMeHTBl YUCIICHHBIX METOJOB. yuel. Juis cpel. npod. oOpa3zoBaHUs. JONymieHO M-BoM
obpazoBanus PO/ M. I1. Jlanuuk, M. U. Parynuna, E. K. Xennep.- M.: Akanemus, 2007.-223 c.
6. Porosa H.B. BeruuciurenpHas matematuka [DJIeKTpOHHBIA pecype] : ydyeOHoe mocobue /
Camapa: [ToBOKCKUI TOCYaPCTBEHHBIN YHUBEPCUTET TEIEKOMMYHUKAIMK M MHPOPMATHKH,
2017. — 167 c. — 2227-8397. — Pexwum goctyna: http://www.iprbookshop.ru/75370

0) 1OMOJIHUTE/IbLHAS JIUTEpaTypa:

1. Typuak.JI.1. OcHOBBI YHCIIEHHBIX METOJIOB. Yue0. nmocodue..- M.: Hayka, 1987.-320 c.

2. Xemmunr P. B. UucneHHble METOIBI. JUIsl HAYYHBIX PAaOOTHHKOB U WHKEHEPOB. 2-€ W31.,
uctp./ Ilox pen. P. C. I'yrepa.- M.: Hayka, 1972.-398 c.

3. baxsanoB H. C., KunakoB H. II., KobenskoB I'. M. YncneHHsie MeTObI. yuebd. mocodue st
BY30B. pek. M-BoM 06111. u ipod. oopazoanust P®. 2-e uzn./ H. C. baxsanos, H. I1. XKuzakos, I'.
M. KobGenbkoB.- CI16.: DUSMATIINUT, 2002.-630 c.

4. Kupeer B. ., [1anteneeB A. B. Uucnennsie MeToAbl B IpUMEpPAx M 3aavax. yueod. mocoodue
Ui By30B. pek. YMO By3oB P® mno oOpaszoBanuto B 001a. aBuanuu. Usn. 3-e, crep./ B. U.
Kupees, A. B. [TanTtenees.- M.: Bricias mkona, 2008.-480 c.

5. baxBanos H. C. Hucnennsle MeTobl. AHaIN3, ainredpa, 0ObIKHOBEHHBIE U pepeHInaIbHbIe
ypaBHEHHUA. yueb. mocoOue Uisi BY30B. JOMYIIeHO M-BOM BBICII. U Cpei. CHell. 00pa3oBaHUs
CCCP. Uzn. 2-e, crep./ H. C. baxBanos.- M.: Hayka, 1975.-631 c.

6. AtretkoB A.B. MeToasl onTUMHU3ALMH [DIEKTpOHHEINA pecypc] : yuebHoe mocobue / A.B.
AtrerkoB, B.C. 3apyoun, A.H. KanaTtHukoB. — DJIEKTPOH. TEKCTOBBIE JaHHbIE. — Caparos:
By3oBckoe oOpaszoBanme, 2018. — 272 c¢. — 978-5-4487-0322-5. — PexuMm gocTyIa:
http://www.iprbookshop.ru/77664

7. Ayouna M.H. Moaenn Teopud MIp I aHaaW3a KpPEaTHBHO-MHHOBAIIMOHHON NESTEIbHOCTH
[DaekTpoHHBIA pecype] : moHorpadus / M.H. JIyouna. — DIEKTpOH. TEKCTOBBIE JaHHBIE. —
CaparoB: Ail IIlu DOp Memma, 2018. — 165 ¢c. — 978-5-4486-0376-1. — PexxuM gocTyIa:
http://www.iprbookshop.ru/76238.html

8. XKuakosa H.B. MeToabl onTUMM3ALMKA CUCTEM [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue /
H.B. Xwnakosa, O.FO. MenpankoBa. — DJIEKTpOH. TeKCTOBBIE ganHble. — CapatoB: A IIu Dp
Memma, 2018. — 149 c¢. —  978-5-4486-0257-3. — Pexum  Jg0CTyIIA:
http://www.iprbookshop.ru/72547.html

9. Measenes .M. CTpyKTYpEL 1 aITOPUTMEI 00pa00OTKM JAHHBIX B CHCTEMAaX aBTOMATH3AIUN U
yIpaBiacHHs [DIEKTpOHHBIN pecypc]: yuedbHoe mocobue/ MenseneB JI.M.— DaekTpoH.
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TekcToBble naHuble.— Caparos: An Ilu Dp Meama, 2018.— 100 c.— Pexwnm pgocryma:
http://www.iprbookshop.ru/71591

8. Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHMKAIMOHHOI ceTn «MHTepHET,
He00XO0UMBIX /IJIsl OCBOCHUS JTMCHUILVIMHBI (MOAYJIs1), BKJIIOYasi NpogeccuoHaIbHbIe 0a3bl
JAAHHBIX M1 MH(POPMALMOHHO-CIIPABOYHbIE CHCTEMbI

Jlis  OocBOEHHS AMCHMILIUHBI O0yYaromemycsi HeOOXOIMMBI CIIEAYIOIIUE PECYPCh
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»:
— Caiit BaiikanbCkoro rocy1apcTBEHHOr0 YHHUBEpCUTETA, ajpec AocTyma: http://bgu.ru/, noctyn
KPYIJIOCYTOYHBIM HEOrpaHUYEHHBIN U3 II000# Toukn VHTepHeT
— KubepJlenunka, amgpec nmoctyma: http://cyberleninka.ru. mgocTym  KpyriioCyTOYHBIH,
HEOTpaHUYEHHBIN Il BCEX MOJIb30BaTENIel, OECIUIATHOE YTEHHE U CKAYMBAaHHME BCEX HAYYHBIX
nyOnukanuii, B ToM uucie mnaker «HOpuanueckue HayKu», KOJUICKIUS U3 7 KypHAJIOB IO
IPaBOBEICHUIO
— Hayunas snexkrponnas Oubmmoreka eLIBRARY.RU, anpec nocryma: http://elibrary.ru/.
JOCTYIl K POCCHHCKUM J>KypHajlaM, HaXOIAIIMMCS TOJHOCTHIO WM YaCTUYHO B OTKPBHITOM
JOCTYTIE NP YCIOBUU PETUCTPALIUU
— DnekTpoHHO-OMOMMOTeuHass cuctema IPRbooks, anpec moctyma: http://www.iprbookshop.ru.
JOCTYI HEOTPaHUYEHHBIH

9. Metoanyeckue yKazaHUs 1Jisl 00y4ar0IHUXCS 110 OCBOCHUIO JMCIUILIHHBI (MOAYJIsST)

N3yuaTh QUCLUIUIMHY PEKOMEHIYETCS B COOTBETCTBHM C TOW IOCIIEAO0BATENbHOCTHIO,
KoTopass o0O3HaueHa B ee coaepkaHuM. [[ns ycnemHoro ocBoeHHs Kypca oOOydaroluecs
JIOJDKHBI UMETh IIepBOHAaYaIbHbIE 3HAHUS B oOsiacTu Briciielt maremaTuky, JIuneiinoit anre6psi,
IIporpammupoBaHus.

Ha nexumsix npernonaBarenb 03BYYMBAET TEMY, 3HAKOMUT C IEPEUYHEM JINTEPATYPHI 110
TeMe, OOOCHOBBIBa€T MECTO M pOJb 3TOM TEMbl B JaHHOW JHCUUIUIMHE, PAacKpbIBaeT ee
IpakTU4YecKoe 3HaueHue. B Xxoze jnekuui CTyAeHTYy HEO0OXOAMMO BECTH KOHCHEKT, (pUKCHUpYys
OCHOBHBI€ MTOHATHUS U NIPOOJIEMHbBIE BOIIPOCHI.

[IpakTHyeckne (CEeMMHApCKHE) 3aHATHS IO CBOEMY COJEP)KAHUIO CBSI3aHBI C TEMAaTHUKOMN
JEKIMOHHBIX 3aHATUN. HaunHaTh MOATOTOBKY K 3aHATHIO 11€J1€CO00Pa3HO ¢ KOHCIEKTA JIEKLIUH.
3ajaHMe Ha IpaKTHYECKoe (CeMHHApCKOE) 3aHATHE cooOlaercs oO0ydarolummcs 10 €ro
nposeneHus. Ha cemuHape mpenopaBaTenb OpraHu3yeT OOCYX AEHHE ITOW TEMbl, BBICTyHAas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTAa M HKCHEpTa Yy4eOHO-TIO3HABATEIBHOM JesTeIbHOCTH
00ydJaromerocs.

W3yuenne qUCUUIUIMHBI (MOAYJS) BKIIOYAET CaMOCTOSTEIbHYIO paboTy o0yuatomierocs.

OCHOBHBIMHU BUJaMH CaMOCTOSITEIbHOM PabOThI CTY/IEHTOB C Y4aCTHEM IpernoaaBaTesiei
ABIISIOTCS:

* TEKYIIHE KOHCYJIbTAllUH;

* KOJUIOKBUYM Kak (popMa KOHTPOJISi OCBOCHHUSI TEOPETUUECKOTO CO/IEPIKAHUS TUCIIUITIIHH:
(B yachl KOHCYJIbTAIU, IPETYCMOTPEHHBIE YUEOHBIM IJIAHOM);

* IpUeM M pa300p JOMAIIHUX 3aJJaHUH (B yachl MPAKTHUECKUX 3aHATHI);

* IPUEM U 3alllUTa JJAOOPATOPHBIX paboT (BO BpeMs MPOBEACHUS 3aHITHIA);

OCHOBHBIMHU BH/IaMU CAMOCTOSITENILHON PaOOTHI CTYACHTOB 0€3 yyacTus IpernoiaBaTeneil
SABIISIIOTCS:

* (hopMupoOBaHKE U YCBOCHUE COIEP)KaHUS KOHCIIEKTA JIEKIIUI Ha 6a3e peKOMEH/1I0BaHHOM
JIEKTOpPOM Y4eOHOH JuTeparypbl, BKIOYas HHGOPMalMOHHBIE OOpa30BaTeIbHBIE PECYPCHI
(711eKTpOHHBIE y4eOHUKH, SJEKTPOHHbIE OMOIMOTEKH U Jp.);

* CaMOCTOSITEJIbHOE H3YyYCHHME OTIENbHBIX TEM WM BOMNPOCOB IO Yy4YEOHMKAM WM
y4eOHBIM MTOCOOUSIM;

* HanyMcaHue pedepaTos, J0KIA/I0B;

* IOJITOTOBKA K CEMUHApaM | JIa0OpaTOpHBIM paboTam;
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* BBINOJIHEHUE JOMAIIHUX 3aJaHUM B BHUJAE PELICHUS OTACIBHBIX 3a7ad, MPOBEICHUS
TUTIOBBIX PACUYETOB, PACUYETHO-KOMIBIOTEPHBIX W HWHIWBHAYIBHBIX PAOOT MO OTACIBHBIM
paszesiam CoepKaHus JUCUUILUIMH U Ap.

10. Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTHA, MCIIOJIb3yEeMbIX IPH OCYIIEeCTBJIEHUH
00pa3oBaTeILHOIO NMPoIEecca MO0 JUCHUILINHE (MO1YJ/II0), BKJIKOYAs NepeYeHb
MPOrpamMMHOro odecrneyeHust

B yuebHOM mporiecce UCIONb3yeTcs CIeayolee MPOrpaMMHOE 00ecieueHue:
— Scilab,
— MS Office,
— Visual studio,

11. Onucanne MaTepuaJbHO-TeXHNYECKOH 0a3bl, HEOOXO0AUMOIi VI OCyIIeCTBJICHHUS
00pa3oBaTeILHOIO MPoUEcca MO0 AMCHHUILINHE (MOIYJII0):

B yuebHOM mporiecce ucoib3yercs ciaeayoliee 000pya0BaHue:
— IlomenieHus 1151 CaMOCTOSITENILHOM pabOThl, OCHAIIICHHBIE KOMIIBIOTEPHON TEXHUKOM €
BO3MOXKHOCTBIO MOAKIIIOUEHU K ceTH "MHTepHeT" 1 obecrieueHueM JOCTyIa B 3JIEKTPOHHYIO
MH(}OpPMaLlMOHHO-00pa30BaTEIbHYIO CpENyY BY3a,
— YyeOHble ayJUTOPUU JJIs IPOBEJCHUS: 3aHATHH JEKIIMOHHOTO TUIIA, 3aHATUH CEeMUHAPCKOT0
TUIIA, IPAKTUYECKUX 3aHSITUH, BBINOJIHEHUS KYPCOBBIX pabOT, IPYNIIOBBIX U MHIUBUIYAIbHBIX
KOHCYJIbTALMH, TEKYILEr0 KOHTPOJIS U IPOMEKYTOYHOH aTTeCTaluH, YKOMIUIEKTOBaHHBIE
CHeHaIN3UPOBAHHON MEOEIIBIO U TEXHUYECKUMU CPEACTBAMU 00YUYEeHMS,
— KomnbroTepHslii Kitacc,
— Habops1 neMoHCcTparimoHHOT0 000pyA0BaHUS U y4eOHO-HATIISTHBIX TOCOOUIA



