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PABOYASA NPONrPAMMA YYEBHOW OUCLUNJINHDI
61.0.34 MeToAbl BbIYUCAEHUI

1. Kog n HauMeHOBaHMe HanpaBJiIeHUs NOAroTOBKU/CreunasibHOCTU:
09.03.02 NHhopMaLLMOHHbIE CUCTEMbI N TEXHOJIOT NN
2. Mpocdunb noaroToBKu/cneumnanmnsauma:

WNHdopmaumnoHHble cucTeMbl 1 ceTeBble TexHonornu, MiHdopMaLumoHHble CUCTEMBI B
TenekoMMyHUKauusix, NMporpaMmHasi UHXeHepUsi B MHOPMaLMOHHBIX cucTeMax, IHopMaLMoHHble
CUCTEMbI U TEXHOMOrMK B ynpasneHuy npeanpusatuem, ObpaboTka nHopmauum n mawmHHoe obyyeHue,
BcTpavBaeMble BbIMUCTIUTENBHBIE CUCTEMbI U MHTEPHET BELLE

3. Keanudpukaumsa (cteneHb) BbiNyCKHUKA:

bakanaspunaT

4. ®dopma obyuyeHus:

Oy4Has

5. Kacbeppa, oTBeyawow,an 3a peaamsauuio gUCLUNJINHDI:

Kadeapa ungppoBbiX TEXHOIOT NI

6. CocTaBuUTENIN NPOrpaMmmbl:

KpbinoBeukunn AnekcaHap AbpamoBuy, K. .-M. H., AOLEHT

7. PekoMmeHnpoBaHa: HMC cdakynbteta, npotokon Ne5 ot 10.03.2021

8. YuyeOHbIN roa:

2022-2023

9.llenu n 3apaum y4eOHOM AUCLUMUNJINHDI:

Llenb: ocBOEHME OCHOBHbIX METOA0B NMPUBAMKEHHOr0 peleHns MaTeMaTUYeCcKnx 3aaau.
3apavn:

- N3yYeHne NPUHLNMNOB OCHOBHbLIX METOA0B NPUBAMXKEHHOro

peLeHns; - anropmTMmsaumn n peannsaumm Ha BM 6a30BbIx

MeTOLO0B BblHNCIEHUN.

10. MecTO y4eOHOM AUCLUUNJINHbI B CTPYKTYype OOMN:

YyebHas aucumniaMHa oTHoCuTCca K obsisaTenbHom 4Yactm 6noka bBl. [Onsa  ycnewHoro
0CBOEHUA Heobxoanmo npenBapuTenbHoe n3y4yeHue cnepyroumx ANCUMMNINH



MaTeMaTUYeCKNA aHanni, guddepeHumnanbHble YypaBHeEHUS,
PU3NKN.

YpPaBHEHUS MaTeMaTU4YecKomn

11.MnaHmpyembie pe3ynbTaTbl 00yHYeHUs No gucumnauHe/Mmoaynio (3HaHUA, YMEHUS,

HaBblKM),COOTHECEHHbIE C NJIAHUPYEMbIMU pe3yJsibTaTaMU OCBOEHUA
obpa3oBaTesibHOW NporpamMmbl (KOMMNETEHLUUAMMU BbiNYCKHUKOB):

Kopn v Ha3BaHMe KoMneTeHuuun

OlNK-1 CnocobeH NpuMeHsTb
€CTeCTBEHHOHAY4YHbIe U
obLIEeNH)XEeHEPHbIE 3HAHMS,
MeToObl MAaTEMATUYECKOIO
aHaM3a U MOAEeIMPOBaHUS,
TeopeTn4eckoro n
SKCMepuMeHTaIbHOr o
NCCnenoBaHMs B
npocgeccrnoHanbHOW
nesaTenbHOCTY;

OlNK-1 CnocobeH NpuMeHsTb
eCTeCTBEeHHOHaYy4Hble U
obuwenH)XxeHepHbIe 3HaHKUA,
MeTOoAbl MaTeMaTU4YeCcKoro
aHasn3a n MmogenmpoBaHus,
TeopeTn4eckoro n
3KCNepuMeHTaNbHOro
nccnenoBaHus B
npogeccruoHasibHON
nesaTenbLHoCTN;

OMNK-1 CnocobeH NpMMeHATb
eCTeCTBEHHOHay4Hble 1
obLwenHxeHepHble 3HaHNS,
MeToObl MaTEMATUYECKOro
aHafM3a u MoLesIMPoBaHuNS,
TeopeTn4eckoro u
3KCMepuMeHTaIbHOr o
nccnefoBaHma B
MpogecCcrnoHaIbHON
neATeNbHOCTY;

Koa n Ha3BaHue
MHOMKATOpa KOMMeTeHUUn

OlMNK-1.1 3HaeT OCHOBBI
MaTeMaTuKun, pusmku,
BbIYHNCIINTESIBHON TEXHUKMU
M NMporpamMmMmpoBaHns

OMNK-1.2 YmeeT pelwlaTb
CTaHOapTHbIe

npogeccrnoHasibHble
3afa4n c

rNMPMMeHeHnem
eCTeCTBEHHOHAY4YHbIX U
obLenH>XeHepHbIX 3HaAHUN,
MeTOL0B MaTeMaTU4eCKOoro
aHasv3a u MoLeNIMpoOBaHNA

OlK-1.3 ImeeT HaBbIKK
TEeopeTn4ecKoro un
3KCMepuMeHTasIbHOro
nccnenoBaHns o6 bLeKToB
npogecCcrnoHaibHON
nNesaTeslbHOCTH

3HaHuA, YMeHWA, HaBblKN

3HaThb:

MeToAabl
KOTOpble
MCMNOJIb3YIOTCS ans
MOCTPOEHUS MoOenen
7 KOHCTPYMNpPOBaHUSA
aJIropuTMOB  peLleHns
NnpPakTU4YeCcKnx 3anau.

OCHOBHbIE
BbIYUNCJIEHUN,

YmeThb: NMPUMEHATDb
MeToAbl BbIMUCAEHNI NS
peweHnA NpakKTU4YeCKnxX
3ada\.

BnageTtb: HaBblkamMu
KBannpunumpoBaHHOro
BblObOpa v aganTauumn
CyLLeCTBYOLLMX MEeTOL0B
0nsa peweHns
npakTu4ecknx 3anaud.



OMNK-6 CnocobeH OMNK-6.2 YMeeT NpUMeHSATb
pa3pabaTbiBaTb aifOPUTMbI U MEeTOoAbl anropnTMmn3launu,
nporpaMMbl, MPUroAHbIE 415 A3bIKW U TéXHonornn
NPaKTU4YeCKOro NPMMEHEHNS B fporpaMMnpoBaHns npu

YMeTb: MPUMEHSATb
MeTOoObl BbIYUCSIEHNI ONSA
peweHnsa NpakTuYecKnx
3ajad. BnapeTnb:

peLLeHnm
0671aCTN MHOPMALIMOHHbIX NPOheCCHOHANbHbIX 3agay  HaBblkamm
CUCTEM 1 B 0BnacTy KBa/IMULIMPOBAHHOMO
TEXHOJNIOrniA; MH(OPMaLIMOHHBIX CUCTEM Bbibopa 1 apanTaumu

CYLLECTBYOLIMX METOO0B
ONA peleHns
NPaKTUYECKUX 3a4au.

N TeXHONornnm

12.06beM aucuMNJIMHbI B 3a4€THbLIX eaAuHMLax/4ac:
3/108

dopMa NPOMEXXYTOYHOM aTTecTauum:

3aveT

13.Buabl yuebHon paboThbl

Buna y4yebHonm paboThl Cemectp 4 Bcero
AyONTOpPHbIE 3aHATUSA 48 48
JIeKUMOHHbIE 3aHATUSA 16 16
lMpakTnyeckne 3aHATUSA 16 16
NabopaTopHble 3aHATUSA 16 16
CamocTosiTenbHas paboTa 60 60
KypcoBas paboTa 0
MpomMe)XyTo4YyHasa aTTecTauuns 0 0
Yacbl Ha KOHTpPOJ1b 0
Bcero 108 108
13.1. Conep>xaHue AUCLUMNJIMHbI
n/n Copep>xaHue Peanuzauus pasgena SUCLUMNJINHBI C
HanmeHosaHve pasgnena MOMOLLLbIO OHNAaNH-Kypca, IYMK
pasaena OUCLMMNJINHBI
ONCUUNMNJINHBI
1 Pa3HOCTHbIE CeTo4HbIE PYHKL NN, https://edu.vsu.ru/course/view.php?id=4523,
YpaBHEHUS Pa3HOCTHbIE https://edu.vsu.ru/course/view.php?id=4015

ypaBHeHus. PelieHue
KpaeBbIX 3aja4y ons
ypaBHEHUI BTOPOro
nopsaka.
Pa3HOCTHbIE
ypaBHEHNS KakK
onepaTopHble

ypaBHeHus.

2 VHTEDRONS LIS 1 https://edu.vsu.ru/course/view.php?id=4523,
NHTepnonauns v P H https://edu.vsu.ru/course/view.php?id=4015
4yncaeHHoe npubanxexHne

VIHTErpnpoBaHmne hyHKUNNA.



YucneHHoe

VHTerpupoBaHue.

3 YucneHHoe peweHne Cuctembl NuHenHbIX https://edu.vsu.ru/course/view.php?id=4523,
CUCTEM JINHENHbIX anrebpanyeckmnx https://edu.vsu.ru/course/view.php?id=4015
anre6pam%eCKmx ypaBHEHWIA.
ypasHeH! MpsMble MeToAblI.

NTepaunoHHble
MeToAbl.
BapuaunoHHo-
nTepaunoHHbIe
MeToAbl.

4 OcHoBHble noHATMA https://edu.vsu.ru/course/view.php?id=4523,
Pa3HOCTHbIEe MeToabl TeopuUM Pa3HOCTHbIX https://edu.vsu.rU/COUrSe/VieW.php?id=4015
pelleHns KpaesBbix CXEeM.
3afa4q ons O4HOpPOAHbIE
06bIKHOBEHHbIX TPEXToYeYHbIe
AnddepeHUnanbHbiX  pasHOCTHbIE CXeMbl.
ypaBHeHuI KoHcepBaTuBHbIE

Pa3HOCTHbIE CXEMBbI.

n/n Copep>xaHue Peanusauunsa pasgena ANCUUMINHBI C
HanmeHoBaHne pasgena MOMOLLLbIO OHNaNH-Kypca, JYMK
pasaena OUCLUMINHB
ONCLUUMANHbI

5 3apadva Kowwu gns MeTonbl PyHre- https://edu.vsu.ru/course/view.php?id=4523,
06bIKHOBEHHbIX KyTTa. https://edu.vsu.ru/course/view.php?id=4015
AntdepeHUnanbHbX  MHorolarosble
ypaBHeHui MeToAbl.

MeToabl Agamca
Annpokcnmaumsa
3aga4m Kowwn gns
CNCTEMbI JINHENHbIX
anddepeHumanbHbIX
ypaBHEHUI NepBOro
nopsigka.
YCTONYMBOCTb
OBYXCJ/IONHOWN CXEMblI.
13.2. Tembl (pa3pensl) oUCUUNJIMHBI U BUALI 3aHATUNA

Ne Bcer
HanmeHoBaHue NekuynoHHbl  lMpakTunyeckn JlabopaTopHbl CamocTosiTenbHa o

2/ Tembl (pasgena) € 3aHATUSA € 3aHATuA € 3aHATUSA A paboTa

1 2 2 2 8 14
Pa3HOCTHbIe
ypaBHeHUs

2 2 2 2 8 14
NHTepnonauusa n
4YucrneHHoe

WHTErpupoBaHune



3 YuncneHHoe
peLUeHnEe CNCTEM
JINHENHbIX
anrebpanyeckunx
ypaBHeHUN

Pa3HOCTHbIE
MeTOo/bl peLleHuns
KpaeBblX 3a4ay 4ns
0b6bIKHOBEHHbIX
anddepeHumnanbHbl
X YpaBHEHUN

3agada Kowwn ons
06bIKHOBEHHbIX
anddepeHumanbHbl
X YPaBHEHUN

16 16 16 60 108

14.MeToamnyeckme yKkasaHua onsa odby4yalowmxca no oCBOEHUIO AUCLUNJINHDI

OcBOEeHMe ANCUUMNINHBI CKJIAObIBAETCS U3 ayauTOpPHON paboThl (y4ebHOo AeaTenbHOCTH,
BbIMOJIHAEMOM NoJ PYKOBOACTBOM MpenofaBaTens) U BHeayANTopHoM paboTkl (y4ebHoi
nesiTeNbHOCTN, peasinlyemon 06y4aoLMmMca CaMoOCTOSTEsIbHO).

AyonTtopHasa paboTa COCTOMT W3 BbINOJIHEHUA MpPaKTUYeCKUX U JNabopaTopHbIX 3adaHui
B 00bEéMe, NpeayCcMOTPEHHOM y4ebHbIM MNAaHOM.

CamocToAaTenbHasa paboTta npepnonaraeT yrnybnéHHoe wm3lyyvyeHune OTAENbHbIX pa3aesnoB

ONCUMNSIMHBI C NCMNOJIb30BaHMEM NNUTepaTypbl, pEKOMeHLO0BaAHHON rnpernojasaTesieM, a TakxXe

KOHCMEKTOB NpakTnyecknx (1abopaTopHbIX) 3aHATUI. B KayecTBe NnaHa 419 CaMOCTOATEIbHON

paboTbl MOXXeT bblITb MCNONb30BaH pasgen 13.1 HacTosAwen paboven NporpamMmbl, B KOTOPOM

3ahuKcmMpoBaHbl pa3gesbl AUCUWMNAVHBLI N UX cogep>XaHune. B pasaene 13.2 paboyen nporpaMmmbl

onpepenseTca KoaM4eCcTBO 4YacOB, OTBOAMMOE Ha CaMOCTOATENbHYI paboTy No KaXxaomy

pasgeny AuCUUnAnHbl. bonbllee KOMYECTBO 4acoOB Ha

caMocToATeNbHytlpaboTy oTBOAMTCA Ha Hanbonee TpyaHblepa3sae
N bl ANCLUMJINHBI. ons
CaMOCTOSATE/IbHOr0 U3yYeHUS OTAENbHbIX Pa3fesioB AUCUMMINHBI UCMOJSIb3YEeTCs NepeyeHb
nMTepaTypbl U APYrux pecypcoB, NepevyncieHHbiX B NyHKTax 15 n 16 HacTosiwen paboyen
nporpamMmbl.

YCnewHoCTb OCBOEHUA [UCUUMAMHBLI OonpefnenseTcd CUCTEMATUYHOCTbO U raybuHom
ayaAnTOpPHOM W BHeayauTopHom paboTbl obyyatoLierocs.

I'Ip|/| I/ICI'IOJ'Ib3OBaH,EI,I/ICTaHLI,I/IOHHI/IO6pa3OBaTeJ'IbeIXbIX TexXxXHonorwum
nn 31eKTPOHH O6y‘-|€HVI$IFO

BbIMOJIHATbL BCe YKa3aHUA rlperlop,aBaTeneM, BOBpeMA NoAKIOYaTbCA K online 3aHaTUAM,
OTBETCTBEHHO MOAXOANTb K 3a4aHNAM 019 CAMOCTOSATEsIbHOWN pa6OTbI.

15.Mepey4yeHb OCHOBHOMW U AOMOJIHUTEJILHOW JIMTEpaTypbl, PECYPCOB UHTEPHET,
Heo6XoAUMBLIXAJIA OCBOEHUA AUCLUNJIUHDI



NCTOYHUMK

fvnbmyTOnHOB, P. ®. YncneHHble MeToabl : y4yebHoe nocobue / P. ®. TMabMyTONHOB,
K. P.

XabubynnunHa. — Ka3saHb : U3gaTtensctBo KHUTY, 2018 . — 92 c. — <URL:
http://biblioclub.ru/index.php?page=book&id=500887>

Kon4yeHoBa, H. B. BoluucnntenbHaa matemMaTuKa B NpuMepax v 3agadvax
[2neKTpoHHbIN pecypc]

/ KonyeHosa H. B., MapoH N. A. — 4-e n3pg., ctep. — CankT-MNMeTepbypr : JlaHb, 2017 .—
368 c. — <URL: https://e.lanbook.com/book/96854 >

6) AonoNHUTeNbHas uTepaTypa:

Ne
n/n

No
n/n

NCTOYHNK

Baxsanos, H. C. YncneHHble MmeToabl : y4ebHoe nocobue ans ctyn. pus.-maT.
cneuvianbHocTen By3oB / H. C. baxeanos, H. . )Kugkos, I'. M. KobenbkoB. — 6-e n3ga.
— M. : BUHOM. JNab. 3HaHun, 2008. — 636 C.

BBeneHne B MeTOAbl BbIYNUC/IEHWNA: KOHCMEKT JIEKLUUIA 1 MPUMEpPbLI MporpamMm : yyebHoe
nocobue gna sy3oB / A. A. Kpbinoseukun, T. A. Kpbinoseukas, A. B. AtaHos, U. C.
YepHukoB. — BopoHex : M3paTtenbckun gom Bry, 2015. — 90 c.

OemnpoBuy, b. M. YucneHHble MeToabl aHanm3a. MpunbnmxerHne QyHKUNNA,
anddepeHUnanbHble U MHTErpasbHble YpaBHEHUS [DN1eKTPoHHbIN pecypc] : y4ebHoe
nocobue / b. M. Demnpgosuy, U. A.

MapoH, 3. 3. lLlyBanoBa. — 9nekTpoH. aaH. — CI6. : Jlanb, 2015. — 400 c. — <URL:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=537>

NCcToYHUK

OemnpoBuy, b. IN. OCHOBbI BbIYNCINTENBHOW MaTEMATUKN [DNEKTPOHHbLIN pecypc] :
y4yebHoe nocobue / b. . Oemngosund, . A. MapoH. — D11eKTpPOH. aaH. — CI16. : JlaHsb,
2011. — 665 c. —

<URL: http://lanbook.lib.vsu.ru/books/element.php?pll_id=2025>

Kupees, B. V. YucneHHble meToabl B NpuMepax 1 3ajadax [NeKTPoHHbIN pecypc] :
y4yebHoe nocobue / B. . Kupees, A. B. NMNaHTenees. — 31eKTPOH. gaH. — CM6. : JlaHb,
2015. — 448 c. —

<URL: http://lanbook.lib.vsu.ru/books/element.php?pll_id=65043>

Camapckun, A. A. YncneHHble MeToabl MaTeMaTn4eckon pusmnku : [YyebHoe nocobue] /
A. A. Camapckun, A. B. T'ynuH. — M. : Hay4HbIn mup, 2000. - 315 c.



Camapckun, A. A. BBegeHune B YncneHHble MmeTtoabl : y4ebHoe nocobume gnsa sy3os / A. A.
Camapckum ; Mock. roc. yH-T um. M. B. JlomoHocoBa. — M3a. 3-e, ctep. — CI6. : JlaHb,
2005. — 288 c.

B) MHOPMALIMOHHbIE 3NIeKTPOHHO-06pa3oBaTe IbHbIE PeCcypChi:

Ne n/n NcTo4vHnK

1 2nekTpoHHasa 6ubnnoTteka BI'Y https://lib.vsu.ru

2 DNeKTPOoHHbIN YHUBepcuTeT BIY https://edu.vsu.ru

3 9bC «JlaHb» https://e.lanbook.com/

4 «YHuBepcuteTckasa bubnmoteka online» https://biblioclub.ru/
5 «KOHCYNbTaHT cTyaeHTa» http://www.studmedlib.ru/

6 «PYKOHT» (UTC KoHTekcTyMm) https://lib.rucont.ru/

16.MepeuyeHb yyebHO-MeTOAMYECKOrO o6ecnevyeHus ANsA CaMOCTOATENIbHOU paboThl

NcTo

Ne TOYHUK

n/n

1
Baxeanos, H. C. YncneHHble meToabl : y4ebHoe nocobue gns ctyn. pus.-maT.
cneuwvanbHocTen By3oB / H. C. baxsanos, H. . )Kugkos, I'. M. Kobenbkos. — 6-e n3ga.
— M. : BUHOM. Jab. 3HaHun, 2008. — 636 C.

2 FmnbmyTaonHos, P. ®. YucneHHble meToabl : y4ebHoe nocobue / P. @. T'mnbmyTAanHOB, K.
P.
XabunbynnnHa. — Ka3zaHb : 3gaTtenscteo KHNTY, 2018 . — 92 c. — <URL:
http://biblioclub.ru/index.php?page=book&id=500887>

3 KonyeHoBa, H. B. BbluncantesnibHaa MaTeMaTuKa B NpuMepax 1 3agadax

[21eKTpOoHHbIN pecypc]

/ KonyeHoBa H. B., MapoH N. A. — 4-e n3a., ctep. — CaHkT-lNeTepbypr : JlaHb, 2017 .—
368 c. — <URL: https://e.lanbook.com/book/96854>

17.NHdopMauUOHHbIE TEXHOJIOTUMM, UCNOoJIb3yeMble AN peasindauum y4ebHou
AMCUMNIUHBI,BKJIIOYas NporpaMmMHoe obecnevyeHme m UH(OPMaLMOHHO-CNPaBOYHbIe
cuctembl (Npu Heo6xo0AUMMOCTH):

Mpwu peanunms3aumgucuUnMnNnH bl MOTYT MCMONb30OBaA
TbCA TEXHONOTUUN DNNEKTPOHHOTrooby4YyeHMs U

ANCTaHUMOHHble obpa3oBaTesibHble TeXHOI0rMn Ha 6ase nopTana edu.vsu.ru, a Takxxe apyrue
[OCTYMHble pecypcbl ceTn MHTepHeT.

18. MaTepuaano-TexuuquKoe obecneyeHue AUCLMUNJIMHDbI:

JlIeKUMOHHasa ayauTopusa, OCHALWeHHas MyJIbTUMEeOUNHbIM MPOEKTOPOM;
cneumnanusnpoBaHHas Mebenb: OCKa MesnioBas WM MapkepHasa 1 WT., CTONbl, CTY/1bS B
HeobxoammomMm konndectBe. OC Windows v.7, 8, 10, Habop yTnanT (apxmBaTopsbl, hani-
MeHega>xepebl), LibreOffice v.5-7, Foxit PDF Reader, Maxima.



19.0ueHoO4YHbIe cpeacTBa A NPpoBeAeHUs TEKYLUEA U NMPOMEXYTOYHOM aTTecTauum

MopsooK OLEeHKM 0CBOeHUs obyyvatolmmmcs y4ebHoro MmaTepuasna onpeaensieTcs Cogep)XXaHneM
cnenyoLnx pasaesnos AUCUUMINHDI:

No Pa3genbl Kon Kopg OLEeHOYHble CpeacTBa
} OUCUUMINHBI KOMMNeTeHUnn MHOWNKATOpPa ONna Tekyulen

n/m (Mmopoynn) aTTecTauumn

1 Paspenbl 1-5 OnkK-1 OlrnkK-1.1 KoHTposbHasa paboTa

2 Paszpenbl 1-5 OMNK-1 OlNK-1.2 KoHTposnbHas paboTa

3 Paszpenbl 1-5 OMNK-1 OlNK-1.3 KoHTposnbHas paboTa

4 Pazgenbl 1-5 Orl1K-6 OrllK-6.2 KoHTposnbHas paboTa

MpomMe)xyTo4yHasa aTTecTaums

dopmMa KOHTpoN4A - 3a4eT

OueHo4YHble cpeacTBa 19 NPOMEXYTOYHOM aTTecTaunm
Komnnekt KNM

20 TunoBble OLEHOYHbIEe CPpeacTBa U MeToaM4YecKue MaTepuanbl, onpegensiowme
npouenypbioLeHUBaHUsA

20.1 TeKywMH KOHTPOJIb yCNeBaeMoCTH

TeKyLLMA KOHTPOIb YCNeBaeMoCT No ANCLUUMNJINHE OCYLLECTBASETCSA C MOMOLLbIO ClieAyoLnxX
OLIEHOYHbIX CPeacTB:

KOHTpOJIbHasa paboTa.

MpuMepbl 3a/aHUA OJIA KOHTPOJIbHbIX

paboT: KoHTponbHasa paborta Ne

1 BapwuanT 1.

HanTn n ncnpaeBmTb OWMOKM, @ TakXXe 3amnosIHUTb NPOMYCKN B a/IrOpUTMe MeToaa AesieHus
OoTpe3kKa rnonosiam, NpeacTaB/eHHOro B (hopMe NceBao-kKoaa:

/l MeToL AeneHns oTpeska rnonosam
double f(double x) // f(x)
{

return exp(1/x)-5;

double dihotomia()

{

double a = 0;
double b = ;



double E = 0.0001;
double m;

While (abs(a+b)>E) do

{
m = (a-
b)/2; if
(f(a)*f(c)<0)
b=c; else
a=g¢
}

return (a-b)/2;

BapuaHT 2.

Hantn n ucnpaBuTb ownOKM, @ TakxXe 3amnoJIHUTb MPOMyCKW B ajroputMe meToda Xopn,
npeacTaB/eHHOro B opme nceBno-koaa:

// meTon xopn double
f(double x) // f(x)
{

return In(x) + sin(x);

double hord()

{

double x1, x2;
double a = 0;
double b = ;

double E = 0.0001;

X2 = a-(b-a)/f(a)*(f(b)-f(a));

do {
X2 = x1; if
(f(x1)*f(b)>0)
a = x1; else
b = x1; x2

= a-(b-a)/f(a)*(f(b)-f(a));
} while (abs(x1 - x2) < E);



return x2;

BapuaHT 3.

HahTum ncnpaBmTb OWMNDOBKN, a TAaKXeE3aNoONHUTbNPONYCKN Banrop
mTmemeTopna HbloToHa

(KacaTesibHbIX), npencTtaB/ieHHOro B popMe ncesao-kona:

// meTon HbOTOHA
double f(double x) // f(x)
{

return In(x) + 3*sin(x) - 3;

double fl(double x) // nepsasa nponssogHas f(x)

{

return ,

double f2(double x) // BTOpas npounssoaHas f(x)

{

return ,

double newton()

{

double x1, x2;
double a = 2;
double b = :

double E = 0.0001;



if (f(a)*f2(a) <

0) x1l = a;
else x1 =
b;

do
{ x1l =
X2;

x2 = x1 - f(x1)/f1(x1);
} while ((x1 - x2) > E);

return x1;

KoHTposnbHaa paboTa Ne 2

BapwuaHnT 1.

HalTn n ncnpaBuTb OoWNOKN, a TakXe 3anoJIHUTb MPOMNYCKW B aJirOPUTMax MeTon0B,
npencTaBieHHbIX B hopMe nceBno-Koaa:

// KyCOYHO-IMHENHAA UHTEPNOAALNS
double lin(double *x, double *y, int n,
double z)

// N - KONINYECTBO Y3J10B MHTEPNoaaumm

// Z - TOYKaA, B KOTOPOM ULLEM 3HAYEHNE NHTEPMOANPYIOLWEN DYHKL NN

{

inti=0;
While (z < x[i]) do
{
i++;
}

double a = (y[i+1]-y[i])/(x[i+1]-x[i]);
double b = y[il-a*x[i];

return a*x + b;

// meTon CMMMCOHa

float f(float x);



float Simpson(float a, float b, float h)

{

float S = 0O;

for (float x=a; x<b-h;
X+=2%*h) S =
4*f(x)+2*f(x+h); return
(h/3)*S;
}

BapuaHT 2.

HalTu n ncnpaBuTb OoWNOKN, a Tak>xe 3aMnoSIHUTb MPOMNYCKX B aJIFOPUTMax METOA0B,
npencTaBieHHbIX B popMe NceBno-kKona:

// HTepnonAuna MHOro4JeHoMm HbloToHa
float delta(int k,int i)

{

if (k=0) return (y[i+1]-
ylil); else return (delta(k-
1,i+1)-delta(k-1,i));
}

float N(float *x, float *y, int n, float h, float ¢)
// N - KONIMYECTBO Y3J10B MHTEPNoaaLmm
// € - TO4Ka, B KOTOPOM ULLLEM 3HAYEHME MHTEePNOVpPYOLLEN (PYHKLUN
{
N=y[0]; float m
= 0; float z = O;
for(int k=1; k<n; k++)

{ m *= c-x[k];
z *= (k+1)*h; N
+= delta(k,0)*m/z;

}
return N;

}

// MeTon NMPAMOYroJIbHUKOB
float Rect(float a, float b, float h)
{

float f(float x);



float S = 1;

for (float x=a+h; x<=Db;
x+=h) S += f(x+h/2);
return S;

}

BapuaHT 3.

HanTtun n NCcrnpaBnTb owmnbKN, a Tak>Ke 3arnoSHUTb MponyckKu B aJiIropuTMax MeTonos,
npeacTaB/ieHHbIX B hopMe NceBao-kKoa:

// nHTepnongaumsa MHOro4jieHomMm HoloToHa
float delta(int k,int i)

{

if (k=1) return (y[il-y[i-
1]); else return (delta(k-
1,i)-delta(k-1,i-1));
}

float N(float *x, float *y, int n, float h, float ¢)
// N - KONIMYECTBO Y3J10B MHTEPNoasaLmm
// € - TOY4Ka, B KOTOPOW ULLLEM 3HAYEHME NHTepnoanpytoLwen QyHKLNn
{

N=y[1];
float m = 1;
floatz = 1;

for(int k=1; k<=n; k++)

{ m =
c-X[k-17; z
= k*h;

N += delta(k-1,0)*m/z;
}

return N;

}

// meTon Tpaneuun

float f(float x);



float Trap(float a, float b, float h)
{
float S = a;
for (float x=a; x<b;
X+=h) S += f(x);
return S+h*(f(a)+f(b));
}

OnuncaHne TexHoJIornm npoBeneHns: oby4atoLemMmycsa cyly4ariHbiM obpa3om gaeTcs BapuaHT
KOHTPOIbHOW paboTbl. Ha NncbMeHHOe BbINONIHEHWE 3a4aHWI NPenoCcTaBAsAeTCs 2 akaAeMNYecKnx
yaca.

TpeboBaHUA K BbIMOJHEHWUIO 3a4aHNI (MK WKabl U KPUTEPUM OLLEHMBAHWNA): 3@ MOJIHOE NpPaBUJIbHOE
BbINOJIHEHME BapuaHTa BbicTaBnseTca 50 6annos. OueHka CHUXXaeTcs, ecn B npoLecce
BbIMNOJSIHEHMSA 3adaHna 6bian  gonyweHbl ownbkn un HeTo4yHocTU. OueHka 0 6Gannos
CTaBuTCA NMBO 3a MOJIHOCTbIO HEBbLINOJIHEHHOE 3afaHne, MMbo Npu Hann4Yum rpybbix oWNBOK.

20.2 NMNpomMmexyToyHasa aTrecTauusa

MpoMe)KyTo4Hasa aTTecTaums no gUCcUmnnnHe ocyLecTB/SeTCs C NOMOLbIO CeayoLwnx
OLEeHOYHbIX cpencTs: KoMmnnekT KNM.

MepeuyeHb BONPOCOB K 3a4eTy:
Paspen 1. TOYHOCTb BbIYUCJIUTEJIbHOIO dKCNepuMeHTa.
Yucna ¢ nnaBakoLLEN TOYKON.
BblumncnmTesibHble NOrpeLlHoCTN.
Paspen 2. YncneHHoe peLlieHne HeJIMHENWHbIX YPaBHEHUN.
3a4a4n YNCJSIEHHOrO peLleHnsa HeIMHENHbBIX YPaBHEHUN.
MeTopn peneHusa oTpeska nonosam.
MeTopn xopa.
MeTon HbloTOHa.
Paspen 3. AnnpokcMMauua PyHKLUA.
MocTaHOBKa 3a4ayuun annpoKcuMaumm QyHKLNNA.
KyCO4YHO-IMHENHAsa NHTEePNONALNS.
MHoro4yneH JlarpaHxa.
MHoro4neH HoloToHa.
CnnanHbl.
TOYHOCTb NHTEPNONALNN.
Paspen 4. YucneHHoe MHTerpupoBaHue.
lMocTaHOBKa 3a4a4M YNCNEHHOIO0 MHTErpupoBaHus.
MeTopn NpsAMOYrosibHUKOB.
MeTopn Tpaneuun.
MeTopn CumncoHa.
MeTon Naycca.



TOYHOCTb YNCIEHHOIO MHTErPUPOBAHUA.

Ocobble cnyvyan YNCNEHHOr0 MHTErpupPOBaHMNA.
KpaTHble nHTerpanbl.

Paspnen 5. PewmeHne cucTteM JIMHENHbIX YPaBHEHUN.
OCHOBHbIE MOHATUS.

MeTonbl peleHns NMHENHbIX CUCTEM.

dopmynbl Kpamepa.

MeTon Naycca.

MeTonL NporoHKu.

MeTopn NpoCcTon ntepaumn.

MeTop lNaycca-3enpens.

3anayn Ha cobCTBEHHbIE 3HaYeHUs.

Paspen 6. O6bIKkHOBeHHble auddepeHunanbHble YpaBHEHUA.
MeTon 2nnepa.

MeTon dnsiepa C NepecHeToM.

MeTonbl PyHre-KyTTa.

MeTon Apamca.

MpuMepbl TUNOBbLIX KOHTPOJIbHO-U3MEpPUTEJSIbHbIX MaTEepUanos:
KoHTponbHO-U3MepuTesibHbin MaTepuan Ne 1
1. MeTon CumncoHa.
2. MeTopn 2nnepa.

KOHTpOJNIbHO-U3MepuTesibHbIN MaTepuan Ne 2
1. MHoro4sneH HbloTOHa.

2. MeTo 4 NMpPOroHKMU.

OnuncaHne TexHonorum npoeeneHns. Obyvawuiemycsa ciaydanHolM obpasom gaetca KNM,
copep>Kawmin 2 Bonpoca M3 rnepeyHs Bbile. Ha BbiNOSIHEHWE 3a4aHMn NpefocTaBaseTcs 2
aKajeMmyeckumx 4aca.

TpeboBaHUSA K BbINOJHEHWIO 3a4aHUIA (MW WKaNbl U KOUTEPUM OLEHUBAHUS).
[na oueHnBaHWS pe3ysibTaToB 00yyYeHMs Ha 3a4eTe UCMOJb3YTCS Cneaytolmne nokasaTenun:

1) 3HaHWE OCHOBHbIX MOHATUN BbIYNCINTENBHON MaTEMATUKKN U €e METOO0B, KOTOpPbIE UCTMOJIb3YHOTCA
ONANOCTPOEHNA Monenen un KOHCTPYMPOBaHUA aJIFTOPUNTMOB pPELLUEHUA NPAKTUYHECKUX 3aaY;

2) 3HaHMe NOCTAHOBKM KJIaCCMYeCKNX 3a4avy;
3) yMeHMe NPUMeEHATb MeTObl BbIYNCIEHWI A1 pelleHns 3a4a4y NpoecCnoHabHOM AesTeNbHOCTY;

4)BnagpeHnme HaBblKaMUKBAaNNPUUNUPOBAHHOIO Belbopanm aganTauucy
W ecTBYUWMUX NMETOOOB BbIYUCEHUI AN PEeLleHUs MPaKTUYEeCKUX 3aaav.

Kputepuu oLeHoK:

OueHka |Kputepumu




OueHKa 3a KaXkAyto TeKyLLyo aTTecTauuo He HuKe 25 6ansos, yooBneTBopuUTebHOe
3auyTeHO (BnafeHne TeopeTUyeckuMm MaTeprasioM Npu 0TBETE Ha KOHTPOJIbHO-U3MEPUTENbHbIN
MaTepuan.

OueHKa XoTs Obl 33 0HY TEKYLLLYIO aTTecTauuto HxKe 25 6annoB nnm obyyatowmnincs
He3auTeHO|LEMOHCTPUPYET HEYAOB/IETBOPUTESILHOE BIafAeHNE TEOPETUYECKUM MaTepUasioM npu
OTBETE Ha KOHTPOJIbHO-U3MEPUTESNbHbLIN MaTepuan.




