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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B1.0.26 MatemaTuyeckmne metoabl moaenupoBaHnsa pusnveckKkmx
npoveccoB
1. Koa n HaumeHOBaHMe cneunanbHOCTU:
14.05.02 ATOMHbIE CTaHUMW: NPOEKTUPOBAHME, SKCNyaTauns N UHXUHUPUHT
2. Cneuvanusauums:
[MpoekTMpoBaHMe 1 aKcnyaTaumsa aTOMHbIX CTaHUUN
3. KBanudumkaumsa BbINnyCKHUKA: NHXEHEP — PU3nK
4. dopma obGyUyeHuUA: oyHas
5. Kachegpa, oTBevaroLwan 3a peanmsaymio QUCLUUNINHDbI:
Kadheapa ssgepHoOn PU3nkm
6. CocTtaBuTenu nporpamMmmbi:
K.d0.-M.H., goueHT donrononos Muxaunn AHaTonbeBnU4
7. PekomeHaoBaHa:

Hay4Ho — meToguyeckum coBeToM pmanydeckoro dpakynoTteta, npotokon Ne4 ot 18.04.2024 r.

8. YuebGHbIn roa: 2027/2028 CemecTp(bl): 8



9. Uenu n 3apgaum y4e6HOM AUCLIMNIUHDI

Llensimu oceoeHusi y4ebHOoU OucyurniauHbl S611siomcs:

- O3HAKOMSIEHNE CTYAEHTOB C OCHOBHbIMM METO4aMV MaTeMaTUYECKOro MOAENMPOBaHUS
PU3NKO-XMMNYECKMX NPOLIECCOB.

3adayu y4yebHoU OuCUUMNIUHBI:

- JaTb 3HaHMa O ©0a30BOM CTPYKTYpe KOMMbKOTEpa W €€ BO3MOXHOCTU; MOHATUE
anropuTMa, OCHOBHbIE€ 3Tanbl pa3paboTkM Nporpamm; CpencTBa CTPYKTYPUPOBAHUS OaHHbIX U
ynpaBneHus B NporpamMmmax; MeTOAONOrnio NPoeKTUPOBaHUS MPOrpaMMHbIX KOMMOHEHT NyTem
noLuaroBon Aetanuiauuu; s3blKoBble CPpeacTBa peanu3aumm abcTpakuui OaHHbIX U OeNCTBUI
no nx obpaboTke;

- HayuuMTb BbIOMpaTb anropuTM ANA peweHnsa 3agdayun; onpeaendatb afekBaTHble
KOHKpPETHOW 3adayve 1 BbIbpaHHOMY anropuTMy CTPYKTYPbl AaHHbIX NPOrpamMmmbl;

- NCNOMb30BaTb METOAbl HUCXOASALLEro NPOEKTMPOBaHMA AN pa3paboTku NPorpaMmMHbIX
KOMMOHEHT; onpeaenaTb MNonb3oBaTeNbCkUn  UMHTepdenc paspabaTbiBaeMbiXx MNPOrpamm;
peanu3oBbiBaTb NPOrpaMMHbI€ KOMMNOHEHTbI HA A3blke NPOrPaMMUPOBAHNSA BbICOKOTO YPOBHSI.

- OBfnageTb MaTtemaTU4yeckMMm annapatoM, HeobxoguMbiM AOnst NPOdeCCMOHanbHON
NesTenbHOCTH.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIT:

YyebHasa aucumnnuHa MartemaTuyeckme MeToabl MOLENUPOBaHUA (OU3MYECKMX NPOLECCOB
OTHOCUTCH K 00s3aTenbHoM Yactu bnoka 1.

11. MNMnaHupyemble pesynbTaTbl O00y4YeHUA MO AucuUnnMHe/Moaynio (3HaHUA, YMEHUSA,
HaBbIKK), COOTHECEHHbIe C NNnaHMpyeMbiMU pe3ynbTaTaMyM OCBOEHUS obpa3oBaTeribHOW
nporpamMmbl (KOMNEeTEHUUSMU) U MHAMKATOPaMM UX AOCTUKEHUA:

Kog HasBaHue Koga(bl) UHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
KOMMeTeHUmn
3HaeT meToabl
MaTeMaTU4eckoro
1 pusnyeckoro
MoaennpoBaHus
OMK-1.4 ASTIAP
PEXUMOB,
npoL,eccos,
CriocoBen COCTOSAHUM
obbekToB
Mcrnonb3oBaTb
Ctpout .
6a3oBble 3HaHUA 3HaTb: MaTemMaTu4yeckne MeToabl, Heobxoaumble
MaTemaTuyeckume o
€CTeCTBEHHOHay4 ONs onncaHns NPOLLECCOB U SIBMEHUN;
Moaenu ansi
HbIX UCLMMNIINH B .
NPOCTENLLMNX .
npodeccuoHaneH | OlK-1.7 cucTeM 1 YMeTb: BbiOMpaTh anropuTMm Ans peLleHus

OVl AeATenbHOCTH, 3agauu; onpenensitb agekBaTHble KOHKPETHOM

NpoLIeccoB B

NPUMEHSTb 3agave 1 BbIopaHHOMY anropuTMmy CTPYKTypbl
OrlK-1 P €CTEeCTBO3HaHUN U A P . y pUTMY CTPYKTYP
mMeToabl OaHHbIX NPOrpamMMbl;
TEeXHUKe
MaTeMaTu4ecKkoro Bnaneet
aHanusa u A BnageTtb: matemaTnyeckMmM annapaTom,
COCTaBMEHNEM U N
MoOenupoBaHus, acuETOM Heo6xooMMbIM AN npodeccuoHanbHoM
TEOPETUYECKOIO U EAaTemaqueCKmx OEeATENBHOCTMY.
3KCnepuMeHTarnbH _
moaenen
oro npoLEeccoB u
uccrnegoBaHus
a OlK-1.10 | obbektoB AC
HaBbIKaMK
pacyeTa TennoBou
appeKkTnBHOCTH
pabo4nx LMKIoB
3HepreTM4eckoro

obopygoBaHus




CnocobeH

nNpPoBOAUTb
NPON3BOACTBEHHO
- PelwaeT 3agaumn
TexHomnorm4yeckme NPUMEHNTESBHO K
nccneaoBaHus peanbHbIM
cuctem n npoweccam, B TOM
obopyaoBaHus uucrie peanuayet
aTOMHbIX elLeHne B Buae
MK-1 nk12 | P A
ANEKTPUYECKNX 3aKOHYEHHbIX
CTaHUUN 1 KOMMbOTEPHbIX
SA0EPHbIX nporpaMmm Ha
3HEepreTU4EeCKnX A3blkax
YCTaHOBOK, nporpaMmMmnpoBaHm
y4acTBoBaThb BO 51 BbICOKOIO YPOBHS
BHeApeHUN
pe3ynbLTaToB
nccrnegoBaHuin
CnocobeH
COCTaBMsATb U
MCnonbL30BaThb
TENOBbIE CXEMbI
"
MaTeMaTuyeckne
O6napaet
Moaenu
3HaHUAMMU
NpoLILECCOB U
NPUHLMMNOB
annaparos COCTaBIIEHUSI CXEM
MK-10 | sgepHo- MK-10.1
YCTaHOBOK, CUCTEM
3HEepreTU4ecKmx n
1N MaTemMaTUYeCcKnx
TennomMmexaHn4eck

MX YCTaHOBOK
pasfnyHbIX TUMOB
AC, rotoBuTb
ncxogHble
JaHHble ons
pacyeTa
TENnoBbIX CXeM

moaenen
npoLeccoB

12. O6bemM gucuUnNnNMHbI B 3a4eTHbIX eanHuuax/yac. — 5/180.

dopma NPOoMeXyTOYHOM aTTecTaLumn - 3k3aMeH

13. TpyaoemkocTb No BuAam yuyebHomn paboTbl

TpygoemMKocTb

Bug yuebHol paboTbl Bcero [lo cemecTtpam

8 cemecTp
AyanTOpHbIE 3aHATUSA 96 96
nekuum 32 32
B TOM 4ucne: npakTnyeckme 32 32
nabopaTtopHbie 32 32
CamocTosaTenbHasi paborta 48 48
B TOM Ymucne: kypcosas pabora (NpoekT)

dPopma NPOMEXYTOYHOW aTTecTaumm 36 Ok3ameH (36 )

Toro: 180 180

13.1. CogepxaHMe QUCLUMNIUHDI

Ne n/n

HanmeHoBaHue pa3gena

ANCUUMNINHBI

CopepxaHve pasgena AMCunnivHbl

Peanusauus
pasgena
ONCUUNNUHBLI C
NMOMOLLIbHO
OHManH-Kypca,
QYMK*

1. Nekuun




11

BeeneHve

MoHaTne matemaTnyeckon mogenu. lNpenmyuiectsa
TEOPUU U SKCNEepUMEHTa B MaTeMaTUyeckom
mMogdenupoBaHun. ctoprnyeckoe passutume
MaTeMaTU4eckoro MogenupoBaHus. dTanbl
MaTeMaTU4eckoro MogenupoBaHus (NOCTpoeHne
mMaTteMaTu4eckon Mogenu; paspaboTka anroputMa gns
peanu3aunn MOAEenmn Ha KOMMbloTepe; co3gaHune
nporpamMmbl Ha S3bIke MPOrpamMMUpPOBaHKS BbICOKOTO
ypoBHS). OCHOBHbIE 3Tarbl YACIIEHHOTO peLleHns
3apaun Ha komnbroTepe (hmsmyeckas NOCTAaHOBKA;
MaTemaTu4eckoe MoAenMpoBaHue; BbIGOP YMCNEHHOIO
mMeToAa; paspaboTka anropuTMa peLleHns 3agaqdu;
COCTaBneHne NporpaMmsbl; OTNazaka NporpaMmmbl; CHET
no OTNaXXeHHOW NporpaMmMe; aHanua pe3yrnbTaToB
cyeTa). Knaccmdukaumsi NorpeiHoCcTen YMCNeHHoro
pelleHns. HeycTpaHumas norpewHocTb (MOrpeLHocTb
MaTeMaTU4eCcKo MOAENW, NOrPELLHOCTb BXOAHbIX
AaHHbIX), MOrPELLHOCTb YMCNEHHOIO MeToaa,
MOrpeLLIHOCTb OKPYIIEeHNs

https://edu.vsu.ru/c

ourse/view.php?id=
29206

1.2

YucneHHoe
MHTerpuposaHune

MoctaHoBKa 3agaun. Kpatkuii 0630p CcyLLecTBYOLWNX
MeTOoAO0B pelleHus. Popmynbl NPSAMOYrOfbHUKOB
(neBbix, cpegHux n npasbix). Popmyna Tpaneunn.
dopmyna CumncoHa (Metog napabon). Npumepsl
BblYMCMNEHUSA ONpeaeneHHbIX MHTerpanos
pPaccMOTPEHHbIMM MeToA4amu

https://edu.vsu.ru/c

ourse/view.php?id=
29206

13

MonuHomMmnansHas
nHTEpNnoOnAUnA

lMocTtaHoBKa 3agayn annpokcumarmm yHKLN.
MHTepnonsaumMoHHbIN MHOrouneH JlarpaHxa
(nHTepnonupytowas gyHKLMS, MOCTPOEHNE
MHOro4sfieHa, aHanu3 MHTEPMOALMOHHbIX
MHOro4neHoB JlarpaH>xa nepBo U BTOPOW CTEMNEHMN).
Mprmepbl NIMHENHOW N KBaApaTUYHOW MHTEPNONALMN
dYHKUMK, 3agaHHON Tabnn4YHO.

https://edu.vsu.ru/c
ourse/view.php?id=
29206

1.4

Arnnpokcumaumnsa yHKUMn

CTpyKkTypa 1 0cO6EHHOCTM MeToAa HaVMeHbLLNX
kBagpatoB. [pnbnmkeHne PyHKUMN MHOTOUIIEHOM,
AByXxnapameTpudeckne HefmMHENHbIe 3aBUCMMOCTH.
MHorogakTopHble 3aBucMmMmocTu (Metoq bpaHgoHa).

https://edu.vsu.ru/c

ourse/view.php?id=
29206

15

PelueHne cuctem
NNHENHbIX anrebpanyeckmx
ypaBHeHWi

BeegeHwve (NoHATMA: MaTpuua, onepauun Hag
mMaTpuuamu, onpegenurens, MUHOPbI,
anrebpanyeckue gononHeHus). [lge rpynnbl METOA0B
pewenunsa CIAY (npsimble 1 utepauunoHHbie). dopmyna
Kpamepa n gBa 3ameyaHus npu UCNonb30BaHUM 3TON
dopmynbl. MeTog Maycca. MeTtof npocTbIX nTepaumm.

https://edu.vsu.ru/c

ourse/view.php?id=
29206

1.6

PelueHne HeNnUHenHbIX
ypaBHEHUI 1 cUCTEM
HeNUHENHbIX YpaBHEHWI

[MoHATNEe HeNNMHENHON PYHKLNK, U30NTMPOBAHHbIX
KOpHen. 'padnyecknin n aHannTN4eCcKnin MeToabl
oTaeneHus kopHen. MeToabl yTOUHEHUS KOPHEN
(MeTOoa NpOCThIX UTepauun, MeTo AUXOTOMUU, MeToA
HbtoToHa). MeToa npocTbix UTepauun (3agaya o
HEMNOABWKHOM TOYKe, ONpeaeneHme CXXMMaroLLero
oTOGpaXKeHns, 4OCTaTOYHbIE YCITOBUSI CXOOUMOCTM
nocrefoBaTenbHOCTM NPUBIIMKEHUI K KOPHIO B
MeTOAe NpPOCThIX UTepauni). YacTHeli cnyyan metoga
ONXOTOMUK - METOA MOSTOBUHHOIO AeneHus (Teopema,
onpefensoLlas 3TOT MeTOA; OCHOBHbIE 3Tarbl
pelUeHns HeNMHeHbIX YpaBHEHWI Ha OCHOBE MeToAa
anxoTomum; rpadomyeckasl MHTepnpeTaumsa MmeToaa;
npumep NpMMEHeHUs MeToaa NoNoBMHHOMO AeNeHns
ONd peLleHns HenMHenHoro ypasHeHus). Metog
HbtloToHa (MaTemaTtuyeckoe 060CHOBaHME 3TOrO
MeToAa; reoMeTpuYeckuit CMbicn MeToda HeloToHa;
npumep NpMMeHeHus metoga HeloToHa Ans pelenns
HENUHEeNHoro ypaBHeHust). O6o0LeHne meToaoB
peLUeHns HeNUHENHbLIX YpaBHEHWUI Ha CUCTEMbI
HenuHenHbIX ypaBHeHUn. MeToA NpocThIX Tepauni.
MeTog Hb0TOHaA U ero Mogudukauum

https://edu.vsu.ru/c

ourse/view.php?id=
29206
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JINHeNHble nHTEerpanbHble

HekoTopble o6Liune cBeaeHnst 06 MHTerpanbHbIX

1.7 DABHEHMS ypaBHeHusx. KBagpaTypHble MeToabl peLleHunst
Y MHTErpanbHbIX ypaBHeHun Ppegronbma n Bonbteppa
MocTtaHoBka 3agayn Kowwu. Tpu rpynnel MeTo4oB
pelleHus HavanbHom 3agauun ans OLY. Tunbl 3agay
ana Of1Y. MNMpubnmxeHHo-aHaNUTUYECKUA MeToq
eweHuns 3agayun Kowwm (metog MNukapa; Teopema,
3apada Kowwn gnsa P A ( A P P
Jarwoulasi MaTemaTmyeckoe o60cHOBaHUe MeToaa https://edu.vsu.ru/c
OObIKHOBEHHbIX . . .
1.8 Mukapa; npumep peweHus 3agaym Kowm metogom ourse/view.php?id=
anddepeHLnanbHbIX . 29206
aBHEHWI nocrefoBaTenbHbIX NPUGNMXKEHUR). YncneHHble 29206
yp mMeToabl peweHns 3agayn Kowwm (SBHbIN MeToq
Snnepa, reoMeTpuyYeCcKnin CMbICI 3TOr0 METOA3;
HesABHbIN MeTo Jnnepa; metog Tpaneunn). Metoa
PyHre-KyTTbl YeTBEpTOro nopsaka
MaTtemaTtunyeckas opMynupoBka KpaeBblx 3adad Ans
ofY. Knaccudmkaums npnbnmkeHHbIX MeToaoB
peleHns. MeToq KOHEYHbIX pa3HOCTEN (MOCTPOeHne
Pa3HOCTHOW CETKMW; annpokcMMauus 06bIKHOBEHHOTO https://edu.vsu.ru/c
1.9 KpaeBble 3agaum ans O1Y | anddepeHumnansHoro ypaBHeEHUSI BTOPOro Nopsiaka; ourse/view.php?id=
[OVCKPeTM3aLmMs rpaHUYHbIX YCNOBWIA; MeTo NPoroHkn | 29206
pelueHus CJTAY ¢ TpexanaroHanbHOW MaTpuLen;
YCIOBWSI KOPPEKTHOCTM U YCTOMYMBOCTM MeTOAa
NPOroHKM)
Mpumepbl 1 kKNaccuukauusa ypaBHEHUN B HaCTHbIX
npoun3BoAHbIX (YpaBHeHus Jlannaca, NyaccoHa,
BOMHOBOE, TEMMOMPOBOAHOCTU; 3MMAUMTUYECKUNA,
rmnepbonunyeckuin n napabonuyeckmin TN ypasHeHun).
lMocTaHoBKa 3agayun AN ypaBHEHUA MaTtemaTnyecKon
n3nku. ['paHNYHbIE YCroBKS 4 BUOOB ANS ypaBHEHUS
AvnddepeHunanbHble ® b y yp https://edu.vsu.ru/c
TennonpoBOAHOCTU. HekoTopble pa3HOCTHBIE CXEMBI . .
1.10 | ypaBHEHMA B 4aCTHbIX ourse/view.php?id=
AN ypaBHEHWUs TENSIONPOBOAHOCTU (SIBHAs M HEABHAA | 50506
NPON3BOAHbIX _ 5 29206
OBYXCIOVIHbIE CXEMbI, ABHAA TPEXCITONHAsA Cxema).
Annpokcumaumsi, ycTOR4YMBOCTb Y CXOAMMOCTb
Pa3HOCTHBIX CXEMbI A1151 YypaBHEHMS
TennonpoBoAaHOCTM (Teopema Jlakca, MeToabl aHanusa
ycTondmsocTy). MNpumep pelueHns ogHOMEPHOro
HeCTaUWOHAPHOro YpaBHEHWsI TENNONPOBOAHOCTU
2. MNpakTnyeckue 3aHATUA
51 | “ncnenroe PellieHne 3a4a4 Ha YMCIIEHHOE UHTErpUpoBaHmue ¢ gﬂtrsfi Viee‘\j/\"“’rsl“'?rig_c
' WHTErpnpoBaHue NPYMEHEHNEM Pa3fnNYHbIX METOO0B 20206
MonuHoMmansHas MpUMeHEHNe MHTEPNOMALMOHHOTO MHOrouIeHa hitps://edu.vsu.ru/c
2.2 n ourse/view.php?id=
WHTEpnonaAuus arpaHxa 29206
https://edu.vsu.ru/c
2.3 Annpokcumauns oyHKUUN MeToq HaMMeHbLUMX KBaapaToB ourse/view.php?id=
29206
PeleHune cuctem . :
# PellieHre CUCTEM NUHEelHbIX anrebpandeckux hitps://edu.vsu.ru/c
2.4 NNHENHbIX anrebpanyeckmx N ourse/view.php?id=
. ypasHeHu metogamun Kpamepa un Naycca 29206
ypaBHEHUN 29206
PewleHne HenvHeHbIX https://edu.vsu.ru/c
25 ypaBHEHUN N cuctem PelueHne HennHeNHbIX ypaBHEHNI ourse/view.php?id=
HeNIMHEeMHbIX YpaBHEeHUI 29206
NnHeliHble MHTerpanbHble y y hitps://edu.vsu.ru/c
2.6 PelueHne nuHenHbIX MHTerpanbHbIX YpaBHEHNI ourse/view.php?id=
ypaBHEHUsI 29206
3apada Kown gnsa
2.7 06 bIKHOBEHHbIX PeleHnve 3agaumn Koww gna OAY (metoas! Mukapa u gltjtrsz' Vieew";”';ig_c
‘ andbdepeHumanbHbIX Snnepa). 29206
ypaBHeHWI
PelueHne kpaeBon 3agayun anst 06bIKHOBEHHOTO https://edu.vsu.ru/c
2.8 KpaeBble 3agauv ans O1Y | anddepeHUmnansHoOro ypaBHeH1Us BTOPOro nopsiaka ourse/view.php?id=

MEeTOJO0M KOHEYHbIX pa3HOCTel7I

29206

OundbdepeHumanbHble
YpaBHEHUSI B YACTHbIX

PeweHne O HOMEpPHOro HeCtTauMoHapHOro ypaBHeHUA
TEennonpoBoaHOCTU

https://edu.vsu.ru/c

ourse/view.php?id=
29206
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| Npou3BoOAHbIX | |

3. llabopaTopHbie 3aHATUSA

https://edu.vsu.ru/c

YuncneHHoe JlabopatopHas pabota Ne1. «4ucneHHoe . .
3.1 ourse/view.php?id=
WHTErpnpoBaHue WHTErpupoBaHme» 29206
MonMHoMManbHas https: _edu.vsu.r_uc
3.2 onnHoMvanbHa JlabopatopHasg pabota Ne2. «MHTeprnonaumsa» ourse/view.php?id=
WHTEepnonauus 29206

https://edu.vsu.ru/c
(o]
JlabopaTopHas paboTta Ne3. «Annpokcumaumsi oUrse/Viow.php2ide

3.3 AnnpOKCMMALIMA YHKUMIA TabnnyHo 3agaHHbIX PYHKLUAY 29206

PelueHne HennHenHbIX
34 YpaBHEHUI 1 CUCTEM

https://edu.vsu.ru/c

JlabopaTtopHas paboTta Ne4. «PelueHne cuctem . -
ourse/view.php?id=

N . HENUHENHbIX YPaBHEHUNY
HENUHENHbIX YpaBHEHWUN yp 29206
Bapava Koww ans
a A JlabopaTtopHas pabota Ne5. «YucneHHoe pelueHne https://edu.vsu.ru/c

OObIKHOBEHHBbIX £ i
35 3agay Kowwm ans o6bIKHOBEHHOTO ourse/view.php?id=

andbdepeHumanbHbIX 20206

VPABHEHMI anddepeHLnansHOro ypaBHeHUs BTOPOro nopsiakar 29206

Na6opaTopHasi paboTta Ne6. «HYucrneHHoe peLueHue hitps://edu.vsu.ru/c
ourse/view.php?id=

3.6 KpaeBsble 3agaun gns Oy U o
JIMHEUHOWM KpaeBou 3agayn» 29206

13.2. Tembl (pasaenbl) QUCUUNIIMHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONTMYECTBO YacoB)
Ne HavmeHoBaHwue Tembl CamMocTosTenLnas
n/n (pasgena) gucumnnuHbl Jlekunn Mpaktnyeckue | JlabopatopHble pa6ota Bcero
1. BeegeHve 2 4 6
5 YucneHHoe > > 6 4 6
WHTErpmMpoBsaHue
MonvHoMnaneHas > > 6 10 20
MHTEpNonaAuus
4. | AnnpokcumMauus yHKLMI 2 4 4 8 18
PeleHune cuctem
5 NNHENHbIX 4 4 10 29
anrebpaunyeckmx
ypaBHeHUi
PelweHne HenUHenHbIX
6. ypaBHEHWU N cUCTeM 4 4 4 8 20
HENUHENHbIX YpaBHEHWUN
7 JInHenHble MHTerpanbHble 4 4 10 29
ypaBHeHus
3apgava Kowwn ans
8 0ObIKHOBEHHbIX 4 4 6 10 29
andbdpepeHumanbHbIX
ypaBHeHUM
Kpaesble 3agayuv ang
9. ony 4 4 6 10 22
OndpdepeHunansHbie
10. ypaBHEHNA B YaCTHbIX 4 4 10 22
NPON3BOOHbIX
UToro: 32 32 32 84 180

14. MeTogn4yeckne ykasaHusa Ans ob6y4arowmxcsi N0 0CBOEHUIO AUCLUNIIUHbI:

CtygoeHTam Ha nekumsx HeobxoomMmo BECTU NOAPOOHbLIN KOHCMEKT M cTapaTbCs MOHSATb
Matepuan kypca. [Ons nonHoro nNoHUMaHus MaTepuana crefyeT akTUBHO WCMONb30BaTb
KOHCynbTauuun. [ns camMoCTOATENbHOrO WU3yYeHUs pas3fgenoB Kypca, pPeKOMeHOOBaHHbIX
npenogasarteneM, HeobXxoauMMO MOMb30BaTbCs OCHOBHOWM W AOMNOSIHUTENBHOW nUTepaTypon,
WHTEpPHEeT-pecypcamu.

Ha npaktnyecknx 3aHATMSX HeobXogMMO YyMeTb pelwaTb 3ajayds M aHanuM3mpoBaTb
pelleHne, Ha YCTHbIX ornpocax oby4YyaeMbl AOMKEH YMETb AEMOHCTPMPOBaTb MOMyYEeHHbIE Ha
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NeKUMAX N NPaKTUYECKNX 3aHATUAX 3HAHWUA, YMEHUS U HaBblKW, OTBEYaTb Ha MOCTaBIIEHHbIE
BOMNPOCHI, NOAAEPXKUBATb ANCKYCCUIO MO CyLLLECTBY BOMpoca.

MeTtoanyeckoe obecnedeHne ayanTopHon paboThbl: y4ebHOo-meToanyeckme nocobus ans
CTYLEHTOB, YY4EOHUKN N y4eOHble NOCcobUs, ANEKTPOHHbIE U IHTEpPHET-pecypchl.

MeTtognyeckoe obecneyeHne camocToATenbHoM paboTbl:  y4ebHO-meToaMYeckue
nocobvsi Mo OpraHM3auun CamoCTOATENbHOM paboTbl, KOHTPOMbHbIE 3a4aHUA W TecTbl B
OymMa)KHOM W 3MEeKTPOHHOM BapuaHTax, TEeCTUPYKLWME CUCTEMbI, AUCTAHUMOHHbIE (OpMbI
obweHusa ¢ npenogasatenemM. KOHTponb camocTosaATenbHOM paboTbl peannsyeTcsa C NOMOLLbIO
ONpoCOoB, TECTOB, BONPOCOB MO TEMaM 3agaHun u T.4.

15. lNepeyeHb OCHOBHOM U [OOMNONIHUTENLHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeT,
Heo6Xx0ANMbIX ANSA OCBOEHUA AUCLMUNNUHbI

a) OCHOBHasa nutepartypa:

Ne n/n McTOYHNK
BaxsanoB, Hukonan CepreeBuny. YncneHHble MeToabl: Y4ebHoe nocobue onsa ctyq. pums.-mar.
1. cneumanbHocTen By3oB / H. C. baxeanos, H. IN. >Kngkos, I'. M. KobenbkoB. — 2-e n3g. — M.; CI16.:

Pusmarnut: J1ab. 6as3oBbix 3HaHUn, 2002.— 630 c.: un. — (TexHn4eckumn yHmuBepcutet. MaTtemaTtuka)
Matentok, O. B. YucneHHble meToapl: y4ebHoe nocobue ans By3os / O. B. MaTtentok, L. K. icmannos,
H. B. MaHiokoBa. — Mocksa: sgatenbctBo KOpanT, 2022. — 140 c. — (Bbicwee obpa3oBaHue). —
ISBN 978-5-534-05894-9. — TekcT: anekTpoHHbIn // ObpasoBaTensHas nnatdopma tOpant [canTt]. —
URL: https://urait.ru/bcode/491796

0) gononHuTenbHasa nNuTeparypa:

Ne n/n McTOoYHUK

LUnpenbmaH, H. M. KOHBEKTMBHbLIN TENSIOMacCoNepeHOC: MoaenMpoBaHme, naeHTudunkaumus,
HTeHcudmkaums: moHorpadus / H. M. LiupenbmaH. — 2-e n3a., ucnp. n gon. — CaHkr-lNetepbypr:
JlaHb, 2022. — 472 c. — ISBN 978-5-8114-2978-3. — TeKCT: aneKTPOHHbIN // JlaHb: 3neKTPOHHO-
bubnuotedHas cuctema. — URL: https://e.lanbook.com/book/212909

TiopuHa, 3. A. MogenvnpoBaHue (hr3nyecknx NPoLLEeCCOB B IHEPreTUYECKMX YCTaHOBKax: y4ebHoe
nocobue / 3. A. TiopuHa, A. A. llesuH, A. C. Makcumos. — Upkytck: UIPHATY, 2018. — 92 c. — ISBN
978-5-8038-1327-9. — TeKcT: aneKTpoHHbIN // JlaHb: aneKTpoHHO-6nbnnoTteyHas cuctema. — URL:
https://e.lanbook.com/book/216929

Bepkoscknin, Boprc Muxannosud. PasHOCTHbIE METOAbI UCCNeA0oBaHNs 3a4ad TennoobmeHa / b.M.
Bepkosckuin, E.®. HorotoB .— MuHck : Hayka u TexHuka, 1976 .— 143 c.: nn.

6 Cawmapcknin, AnekcaHgp AHgpeesud. BeluncnutensHas Tennonepegada / A.A. Camapckun, M.H.

) Babuwesuny .— M. : YPCC, 2003 .— 782 c. : un .— ISBN 5-354-00234-6.

B) MH)OPMaLMOHHbIE 3MeKTPOHHO-06pasoBaTerbHble pecypchl (OduuManbHble pecypcbl UHTepHeT) *:

Ne n/n Pecypc
7. www.lib.vsu.ru— 3HB BI'Y.
8. https://edu.vsu.ru — 3nekTpoHHbIN YyHUBepcuTet BI'Y
9. https://e.lanbook.com — O6C «JlaHb»
10. https://www.studentlibrary.ru — O95C «KoHcynbTaHT cTygeHTa»
11. https://urait.ru — O6pa3soBaTensHas nnatgopma «KOPAUT»
12. https://rucont.ru - IHdopmMaUnOHHO-TENEKOMMYHMKALNOHHAsA cuctema « KOHTEKCTYM»

16. NMepe4yeHb y4eOHO-MeTOaQNYECKOrO obecneyvyeHns ANs CaMOCTOATEeNbHOM paboTbl

Ne n/n MNCTOYHMK

lopbyHos, B. A. MogenupoBaHue TennornapaBnnyecknx NpoLeccoB B sAepHbIx peaktopax B Comsol
multiphysics: yuebHoe nocobue / B. A. TopbyHoB. — MBaHoBo: QY, 2019. — 180 ¢. — TekcT:
3NEKTPOHHBIV // JlaHb: 3neKTpoHHO-6ubnmoTeyHas cuctema. — URL:
https://e.lanbook.com/book/154554

Cpouko, B. A. YucneHHble metoapl. Kypc nekuuin: yuebHoe nocobue / B. A. Cpoyko. — CaHkT-

2. MeTepOypr: NaHb, 2022. — 208 c. — ISBN 978-5-8114-1014-9. — TeKCT: 3NeKTPOHHbIN // JlaHb:
3MNeKTPOHHO-6ubnunoteyHas cuctema. — URL: https://e.lanbook.com/book/210359



https://urait.ru/bcode/491796
https://e.lanbook.com/book/212909
https://e.lanbook.com/book/216929
http://www.lib.vsu.ru–/
https://e.lanbook.com/
https://www.studentlibrary.ru/
https://urait.ru/
https://rucont.ru/
https://e.lanbook.com/book/154554

17. OOGpasoBaTtenbHble TEXHONOrMNU, MUCNOSib3yeMble nMNpu peanusaumm y4eOHOM
AUCLUMNIUHBLI, BKNOYas [OUCTaHUMOHHbIe obGpa3oBatenbHble TexHonoruu (OOT,
3anekTpoHHoe obyyeHue (30), cmewaHHOe OOy4YeHune):

Mpn  npoBedeHWM  3aHATUM  NO  OMCUMNAMHE  UCMONb3YTCA  criegyoline
obpasoBaTenbHble TEXHOSOMNM:

—~aKTUBHbIE U UHTEPaKTUBHbIE (POPMbl MPOBEAEHNSA 3aHATUN,

~KOMMbIOTEPHbBIE TEXHONOrMM NpU NPOBEAEHNN 3aHATUN:

-Npe3eHTaunoHHble MaTepuarnbl U TEXHOMNOMMK Npu 06 bACHEHNN MaTepuara Ha NeKUNOHHbIX
N NPaKTUYECKNX 3aHATUSAX;

—-cneynann3anpoBaHHoe obopyanoBaHMe npy NpoBeaeHnn nabopaTopHbiX paborT;

—pa3bop KOHKPETHbIX CUTyauui Npu NOCTaHOBKE Lienen un 3agad Kk paspaboTke npuknagHbix
nporpamm, npu Bblbope nporpaMMHOro obecnevyeHusi MO YCTaHOBIIEHHbIM KpPUTEPUAM, Mpu
pa3paboTke nporpamm rno npeagyCcMOTPEHHbIM anroputMam 1 Mmetoaa.

Ana camoctoatensHon paboTtbl mcnonbdyetca OBC YHuBepcutetckas 6GubnuoTeka
online - www.lib.vsu.ru - 3HB BI'Y. [MporpammHoe obecneyeHne, npumMeHsemoe npu
peanusauun aucumnnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHunoHHbIE obpasoBartenbHble TEXHOSormmn (4oT) NPUMEHSOTCS c
ncrnonb3oBaHMeM obpasoBaTenbHOro noprana «ANeKTPOHHbIM YHUBepcuTeT BIY».

18. MaTepnanbHO-TEXHU4YECKOe obecnevYyeHme ANCUUNNIIUHDI:

KomnbloTepHbIN knacc (4N NpoBeAeHWs 3aHATUIA CEMMHAPCKOro Tna, TEeKyLLero
KOHTPOSS 1 NPOMEXYyTOYHOW aTTecTaumm)

CneuvannsmpoBaHHasa mebenb, komnbtoTepbl Pentium-I1, 111 (12 wr.),
06beanHEHHbIE B FTOKaNbHYIO CETb C BO3MOXHOCTbLIO NMOAKIIOYEHMWS K CETU
«NHTepHeT»

Microsoft Windows 7, gorosop 3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe u/vnn cesobogHoe MO (nuueHsus: r.BopoHex, nnowagb
https://www.libreoffice.org/about-us/licenses/) YHuBepcuteTtckas, a.1,
Adobe Reader (6ecnnatHoe wn/unu ceobogHoe MO (nuueHsus: nom.l, ayg. 40/3
https://get.adobe.com/ru/reader/ legal/licenses)

Mozilla Firefox (6ecnnatHoe n/vnu ceobogHoe MO) (nuueH3us:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

Lazarus (6ecnnatHoe n/vnu ceodogHoe MO (nuueHsus: https://www.lazarus-
ide.org/about-us/licenses/) CodeBlocks (6ecnnatHoe n/unu ceo6ogHoe MO
(nvueHsus: http://www.gnu.org/licenses/)

KomnbloTepHbIN knacc, ayautopus Ans rpynnoBbiX U MHANBUAYanbHbIX
KOHCynbTauum, NOMeLLeHne AN CaMoCTOSATeNbHON paboThl
CneuuanusmposaHHas mebenb, KoMNbloTepbl (cucteMHble 6ok Intel Pentium-1V,
mMoHuTOpbl LG FLATRON L17428-8F) (30 WT.) C BO3MOXHOCTbIO NOAKMYEHUS K
cetun «/IHTepHeT» n obecnevyeHnem goctyna B 3NEKTPOHHY0 NHOPMALIMOHHO-
obpasoBaTternbHylo cpegy yHuBepcuTeTa

Microsoft Windows 7, gorosop 3010-15/207-19 ot 30.04.2019

LibreOffice (6ecnnaTtHoe u/vnn ceobogHoe MO (nuueH3us:
https://www.libreoffice.org/about-us/licenses/)

Adobe Reader (6ecnnatHoe n/vnu ceobogHoe MO (nuueHsns:
https://get.adobe.com/ru/reader/ legal/licenses) Mozilla Firefox (6ecnnatHoe n/vnu
cBobogHoe MO) (nuueHsus: https://www.mozilla.org/ru/about/legal/terms/firefox/)

r.BopoHex, nnowaab
YHuBepcuteTtckas, a.1,
nom.l, ayg. 40/5

19. OueHo4Hble cpeacTBa ANA NPOBeAEHUA TeKyLLEeNn U NPOMEXYTOYHOWN aTTecTauum

MopsiAoK OUEHKM OCBOEHMs obydalolmmmuca yd4eGHOro maTepuana onpenensieTcs
coAepkaHueM crieayloLwwmx pa3aenos ANCLUMMIUHBIL:




No HanmeHoBaHune K WHankaTop(bl)
o oMneTeH

/n pasgena OQuCUUMNnHLI unsi(n) OOCTMXKEHNSA OueHouHble cpeacTea
(mogyns) KOMMNeTEeHL MM
1. BeepgeHue

YncneHHoe
WHTErpMpoBaHne
MonuHoMmnanbHas
MHTEpnonauus
Annpokcumaums
dyHKUMI

PeweHne cucrtem
TNIMHENHBIX
anrebpanyeckunx
ypaBHEHWI

PelueHne HennHenHbIX

OlK-1.4
6 ABHEHWI 1 CUCTEM OrlK-1 OriK-1.7 [NpakTnyeckne 3agaHus, nabopaTtopHble
S| YP MK-1 OrK-1.10 paboTbl, cobecegoBaHMe No BONpPocam K

HENNHENHbIX YPaBHEHUI MK-10 MK-1.2 3K3aMeH
JInHeliHble nK-ld 1 ’

7. | UHTerparnbHble
ypaBHEHWsI
3apaya Koww ans
OObIKHOBEHHbIX
andbdepeHumanbHbIX
ypaBHEHWI
KpaeBble 3agauv ans
ooy
OundbdepeHumanbHblie
10. | ypaBHeHMA B 4aCTHbIX
NPOn3BOAHbIX
lMpomexyToyHasa aTTecTaums MepeyeHb BOMPOCOB K 9K3aMeHy
dopma KOHTPONsi — 3K3aMeH MyHkT 20.2

20. TunoBble OLEHOYHble cpencTBa U MeToAMYeCKMe MaTepuanbl, onpegensilouwme
npoueaypbl OLeHUBaHUA

20.1. TeKywWwMn KOHTPONb yCreBaeMoCTH
KoHTpornb ycneBaeMocTu Mo AUCLMNIIMHE OCYLLECTBNAETCH C MOMOLLLIO CredyroLWnX OLEHOYHbIX

CPEACTB: NpakTuyeckue 3aaaHusi, nabopaTtopHble 3agaHus.

MpumMepHbIN NepeyYeHb NPaKTUYECKNX 3agaHUN:
b

1.Bbluncnutb uHterpan | :j f(x)dx, roe f(X)=2x-1 xe [L 5] C MCrnonb3oBaHWeEM opMyn
a
NPAMOYrofnbHUKOB, Tpaneumnin u Cumncona npu N =5(N — uncno yanos). MpoaHanuavposaTs pesynbTar
MNPV U3MEHEHMUW YKCIa Y3IIO0B.
2. lano f(X)=x>-3 xe [2,4], N =5- uncrio yanos. Heobxoaumo HaiiTi 3Hauerme dyHkumm f (X)

B TOYKaxX HecoBnafawLlmx ¢ y3namu nHtepnonuposanus (2.6;3.4) ¢ nomoLubo MHorouneHa JlarpaHxa
nepBoOn N BTOPOW CTEMEHMU.

2X+y+3z=9,
3. PelwunTb cnctemy nuHelHbIx anrebpanyecknx ypaBHeHUn Metogom Kpamepa: 4 X — 2y + 2 = -2,
3X+2y+2z2=T.

y : 1 y
4. PewnTb HenuHerHoe ypaBHeHWe SIN X =— cnegylowmmy cnocobamu: a) metogom utepauuin; 6)
X

MeTOAOM HbloTOHA; B) METOLOM CEKYLLMX; ) METOAOM MOSIOBMHHOMO AENEHMS.
X

5. PewnTb MHTErpansHoe ypaBHeHue Y(X) =sin x +I(x —t)y(t)dt.
0

6. PewmnTb 3apady Ko npy HayanbHOM yCroBum y'—3—y =X3+X, y(D)=3.
X



7. Viccnepyiite kpaeByto 3agady Ha cobeTBeHHble 3HadeHust X"+ Ax =0, x(0) =0, x(rz) =0.
8. Hantn obLiee pelueHne ypaBHEHMUS, NPUBELS €r0 K KaHOHMYECKOMY BMAY:
Uy —2Uyy +Uyy +2Uy, —2uy, =0.

MpumepHbIN NepeyeHb NTabopaToOpPHbIX PaboT:

JTabopaTopHas paboTa Ne1
«YncneHHoe MHTerpnpoBaHmne»

,D,aHbI MHTEerparnbl:

2

BapuaHT Ne1

1
|y = J‘ = g0y
0.4

4
IZZJ-
0

IN(4+x)—In8

)

BapuaHT Ne2

n@-x) o

2
1

Iy = | —————dx; L, =| =7—=

! O-.-Esx+sin0.5x 2 £\/x\/2—x

1) CKomnMbKO [OCTaTO4HO B35iTb Y3M0B, YTOObI HANTK 3Ha4YeHe uHTerpana l; ¢ TO4HOCTBIO & =103 :a)
Mo cpopmyrnam npsIMOYrosibHUKOB (CpedHen Touku); 6) no popmynam Tpaneuuin. Belumennts |; no atum

dopMyriam ¢ JaHHON TOYHOCTBLHO.
2) Bblumcriute |y no dopmyne CumncoHa ¢ OeBaTbio y3namu u no dgopmyne aycca ¢ YeTbipbms

y3namu.
—10-8 -
3) C ToyHocTblO & =10 HaUTK 3HaveHwe wHTerpana |; anroputmMom Pombepra, cTapasich

MUHUMWU3NPOBATL KOMUYECTBO BbIYMCNEHUN NoAbIHTErpansHon dyHKkuun. CpaBHMBaTb pesynbTathl
nyHktoB 1-3.
4) MNopbupas nogxogswme MeToAbl BblMUCIEHUSA OnpedeneHHbIX U HEeCOOCTBEHHbIX MHTErpanoB C

TOYHOCTBIO &5 =10"* HaiiTn 3HaueHVe I, He meHee, yem ABYMs cnocobamu.

JlabopaTtopHasn paboTta Ne2
«MHTepnonauusa»

MHorokpaTHO auddepeHumpyemas dyHkuma y= f(X) 3apaHa Tabnuuen 3HayeHun (rge
nocnegHve LUnMdpbl SBMSTCS NPOAYKTaMU NPaBUIbHOTO OKPYrieHust)

X0 0.2 0.4 0.6 0.8 1.0 1.2 14 1.6
BapunaHTt Ne1 yl1 1.0201 | 1.0811 | 1.1855 | 1.3374 | 1.5431 | 1.8107 | 2.1506 | 2.5775
BapnaHT Ne2 |y |0 0.2013 | 0.4108 | 0.6367 | 0.8881 | 1.1752 | 1.5095 | 1.9043 | 2.3756

1 3adaHbl KOHTpOJ’IbeIe 3Ha4vYeHund aprymeHTa
x=025 x=092, x=1.63

1) 3anucatb nogxogsiliee AN NPUONMKEHHOTO BbIYUCIIEHUS 3HAYEHUI 9: f()_(), y="1(), y=f(x)

KOHKpEeTHble MHTepnonAUMOHHbIE MHOIO4S1EeHbI J'IarpaH>Ka I'IGpBOI;I n BTOpOI7I cTteneHn n nony4yYmTb 3TU
3Ha4YeHuA.

2) CocTaBuTb anroputMm, peanuaylowmin cxemy OIWTKEHA BbIYUCIIEHMS C MakCMManbHO BO3MOXHOW
TOYHOCTblO 3HauyeHuss Y= f(X) B npousBonbHOM TOuke X MPOMEXYTKA [XO,Xn+(Xn—Xn71):|.

|_|OJ'Ib3yF|Cb 9TUM arnropmuTMom, BbIHUCITUTb I'Ipl/l6]'II/I)KeHHbIe 3HavyeHna vy, vy, Y.




3) CoctaBuTb Tabnuuy KOHEYHbIX Pa3HOCTEW, 3anucaTb ONTUManbHble ANS BblYUCIEHWS Y, Y, Y
KOHKPETHbIE KOHEYHOPA3HOCTHbIE POPMYIIbl U C MX MOMOLLbIO MONYYUTb 3TN 3HAYEHUS.
MpoaHanuanpoBaTb NOfy4YeHHble pe3ynbTaThl.

JTabopaTopHas pabota Ne3
«Annpokcumaumnsa TabnmyHo 3agaHHbIX PYHKUMA»

®yHkuma y = f(X) 3apaHa cnepyowert Tabnuuen 3HaYeHUi

X 10 20 30 40 50 60 70 80
BapvaHt Ne1 |y 2.5 3.2 3.7 4.0 4.2 4.4 4.6 4.75
BapvaHt Ne2 |y 4.7 6.7 8.1 9.4 10.6 11.2 12.6 13.4

1) MeTogooMm HavMMeEHbLUMX KBagpaToB annpokcumupoBatb Y= f(X): a) nuHewHon dyHKkunen; 6)
MHorouneHamu ®ypbe BTOPOW, TpeTbel U 4YeTBepTon cTeneHeir; B) cyHkumen suga alg(bx); r)

dyHKUMEN BMAA axb; 4) byHKUMen Bnaa ae™ .

CpaBHUTb BENUYMHBI CPeAHEKBAAPATUHECKUX OTKNOHEHUN. [Monb3ysicb KaXaon u3 HanaeHHbIX QYHKLWIA
(@) — (&), BBIMMCNNTb KOHTPONbHOE NpubnuxkeHHoe 3HayeHne f(35).

2) Ons dyHkumm y = f(X) nocTpouTb MHTEPNONSLUMOHHBIA KyGuYeckuii cnnaiH aedekta 1 n ¢ ero

40
MoOMOLLbI0 BbluMcnnTb npubnuxkenHo f(35), f'(35) u '[ f(x)dx.
10
3) [lpeacrtaBuTb MOCTPOEHHbLIA CNManWH  JIMHENHOW KOoMOMHaumen kKybuyeckmx B — cnnanHoB

(koHKpeTu3aupoBaTb BUAO 3TUX B — cnnaiHOB COOTBETCTBEHHO paccMaTpUBAEMOMY Crlyvald U HaWTK
KO3(pPMLMEHTBI X MMHENHOW KOMOMHaUUN).

JlabopaTtopHasn paboTta Ne4
«PelueHne cucteM HeNUHENHbIX YpaBHEHUI»

[laHa cuctema n HadanbHas Toudka:

2,

(x—y)3—8(x+ y)=0, X
BapuaHTt Ne1 { Yo =-05;

2(x—y)+15In(x+y)-5=0,

BapuaHT Ne2

0.8x% +2xy +1.3y% +20x—15y =0, x,=0.5,
e00y08X _1 14x-152y =0, vy,=1

Haintu peleHme gaHHoM CUCTEMbI, UICXOAS U3 AaHHOW HayarbHOW TOYKK, CneaylowmmMmm MeTogamu:

1) OCHOBHbIM MeTO4O0M HblOTOHA (IBHLIM UITM HEABHbLIM);

2)pa3HOCTHbIM MeToA40M HblOTOHa (C pasHbIMK LLaramMmn UCKpPEeTU3aunumn NponM3BOAHON);

lMpoBecTn cpaBHEHNE BCEX YKa3aHHbIX METOAOB PeLLUEHUSA HEMMHENHBIX CUCTEM HA OCHOBE KOHKPETHOro

BbIYMCNMUTENBHOrO MaTepuana, nofy4eHHoro npv 3agaHum TOYHOCTU & =10"3,10%,107%2.

JTabopaTopHasa pabota Ne5
«YncneHHoe peweHne 3agay Kowun ans obbikHOBEHHOro AvddepeHLmanbHOro ypaBHEHNS BTOPOro
nopsgka»




[aHa 3apgaya Kowu:

[ 2
BapuaHT Ne1 y'=— X+y y»)=1y'®=0.5;

4\/§x2 ’

VY2 =X
BapuaHT Ne2 y'= YD =2,y'0=1

2J§x2

Ha oTtpeske [1, 2] nocTpouTb Tabnuuy 3HaveHui ee peweHus Y(X) ¢ warom h=0.1 » 3agaHHON

TOYHOCTbIO 5:10_6, npuMeHsasa: a) ceefeHne K cucteme auddpepeHumnanbHbIX ypaBHEHUA MEPBOro
nopsigka € Nocneayrowmm YUCNEeHHbIM UHTerpupoBaHuem ee metodoM PyHre — KyTTbl mnn KyTTtbl —
MepcoHa; 6) metogbl Agamca HEeNnoCcpeacTBEHHO K OaHHOW 3agade (HECKONbKO MEPBLIX «Pa3rOHHbIX»
3HaYEeHUN MOXHO B3SITb M3 NPOMEXYTOUHbIX pe3ynbTaToB). YKasaTb OKOHYaTEelbHbIN pacyeTHbIN Lar,
obecneynBaloLWLnii 3ajaHHYI0 TOYHOCTb B KaXXJoM criy4ae.

JTabopaTtopHas pabota Ne6.
«YuncneHHoe pelleHne NUHENHON KpaeBown 3agaduny
[aHa kpaeBas 3agava:

"3 3
BapuaHT Ne1 .._y;__;/:_z’ y(0.7)+0.7y'(0.7) =1, y(@) =0;
X“ X
.Y (Ax+T7)y 1 , _
+ + = , 2)=2, 2.3)=8.6y'(2.3);
BapuaHT Ne2 y X+ 2 4(X+2)2 \/m y( ) y( ) y ( )

Ha npomexyTke, onpegensdemMom AaHHbIMW KpaeBbIMW YCMOBUSAMW: pELUNTb KpaeBylo 3agadvy nytem
cBefeHus ee k 3agade Kown (metogom peaykuumn unu anddepeHumansHOM NPOroHKn).

OnucaHne Kputepumes U LWKalrbl OLEHUBaAHUA KOMMNeTeHUmn (pesyanaTOB 06y‘-IeHI/IFI) npun atrecrauunn

Kpl/ITepl/Il/I OLlEHNBAHNS1 KOMMNETEHLINN LLikana oueHokK
O6y‘-IaIOLLI,I/IIZCFI OEMOHCTPUPYET NOJNIHOEe COOTBETCTBUE
3HaHWUN, yMGHI/II7I, HaBbIKOB NpuBeaeHHbIM B Tabnuuax OTnNYHO

nokasaTensim, cBo6ogHo onepupyet I'IpVIO6peTeHHbIMI/I
3HAHUAMU, YMEHUAMU, NPUMEHAET UX NPU peLleHnn
NPaKTN4eCKnx 3agad

O6yuatoLnincs 4EMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHWI, HAaBbIKOB NPMBEAEHHbIM B Tabnuuax
rokasaTtensiM, Ho fONyCKaeT He3HauYUTENbHbIE OLLUMOKM, Xopoluo
HETOYHOCTU, UCMbITIBAET 3aTPYAHEHUS NMPU PELLEHNM
npakTUyeckmx 3agau

O6yyatoWwniics 4EMOHCTPUPYET HEMosHoe
COOTBETCTBME 3HAHWIN, YMEHWUIA, HABBLIKOB NPUBEOEHHbIM

Y0oBneTBOpUTENBLHO
B Tabnuuax nokasartensam, 4onyckaeT 3HaYnTeNbHble
OLLMBKM NPY peLieHn NPaKTUYecKkux 3aaay
O6yyatoWwuiics 4eMOHCTPUPYET SIBHOE HECOOTBETCTBUE
3HaHWI, YMEHWIA, HABbIKOB NPMBEAEHHbLIM B Tabnuuax HeynoeneTtsopuTensHO

nokasarengam

20.2. NMpomexyToyHas aTrecTauus

MpomexyTouyHass aTTecTaums Mo AUCUMMNIIMHE OCYLUECTBNSETCA C MOMOLLbIO crieayoLmx
OLIEHOYHbIX CpeaCcTB: cobeceqoBaHme Mo BONPoOcaM K 3K3aMeHy.




MpumepHbIN NepeyYeHb BONPOCOB K 3K3aMeHY:

1.MoHATME MaTeMaTMYECKON MOOENMN.

2.MpeumyLiectsa Teopun N IKCNEPUMEHTA B MaTeMaTU4ECKOM MOAENUPOBaHNN.
3./cTopunyeckoe pasButme maTeMaTUYECKOro MOAenMpoBaHus.

4.9Tanbl  MaTeMaTM4eckoro MogenupoBaHusi  (MOCTPOEHME  MaTeMaTUyecko  Moaenu;
pa3paboTka anropuTma Ans peanusauuy MOZenu Ha KOMMNbITepe; co3gaHue MnporpaMmbl Ha si3blke
NpOrpamMmMmMpPOBaHKS BbICOKOTO YPOBHS).

5.0CHOBHbIE 3Tanbl YACINIEHHOTO pELUEHUs 3afadn Ha KommnbloTepe (dmsmyeckass NOCTAHOBKA,;
MaTemaTuyeckoe MOAenuMpoBaHue; BbIOOP 4YUCNEHHOro MeToaa; paspaboTka anropytMa peLleHust
3a[a4n; COCTaBrieHMEe MporpamMmbl; OTMagka Mporpammbl; CHET MO OTNaXKEHHOW nporpaMmme; aHanus
pesynbTaToB cyeTa).

6.Knaccudmkaumns norpeiHOCTEN YNCNEHHOTO PELUEHNS.

7.HeyctpaHumasi norpeLlHoCTb (NOrpewwHoCTs MaTeMaTUYECKO MOAENN, MOrPELLIHOCTb BXOAHbIX
AaHHbIX), NOrPELUHOCTb YACNEHHOIO MeTOAa, NOrPELLHOCTb OKPYTIeHNs

8.Popmynbl NPAMOYroNbHUKOB (NEBbIX, CPEeOHUX 1 NpaBbIX).

9.0opmyna Tpaneuun. dopmyna CumncoHa (metog napabon). [lpumepbl BbIMUCIEHUS
onpeaeneHHbIX MHTErpanoB pacCMOTPEHHbIMWM MeTo4aMu

10.MNocTaHoBKa 3agaym annpokcumaumm pyHKumn.

11.MHTepnonaunoHHbIi  MHorouneH JlarpaHxka (MHTepnonupyowas @YyHKUMS, MOCTPOEHME
MHOrouYSIEHa, aHanM3 MHTEPNONSLMOHHBLIX MHOMOYNEHOB JlarpaHxa nepson U BTOPOW CTENEHMN).

12.Mpumepbl NMHEHON N KBagpPaTUYHOW MHTEPNOoNsauMM yHKUUN, 3a0aHHON TabnnyHo.

13.MpuMeHeHMe NHTEPNONALMOHHOIO MHorouneHa JlarpaHxa CTpykTypa 1 ocobeHHoCcTM MeToaa
HauMeHbLUMX KBaapaToB.

14.MpubnmxkeHne yHKLUUN MHOTOYNEHOM, ABYyXNapamMeTpruyeckue HermHenHble 3aBUCUMOCTMN.

15.MHorodakTopHble 3aBucMmocTn (Metog bpanaoHa).

16.MeToa HaMmMeHbLUMX KBaapaToB

17.MoHATna: mMaTpuua, onepauuy Hag Matpuuamu, onpegenutenb, MUHOPLI, anrebpaunyeckue
AONOMHEHUS.

18.[Be rpynnbl MeToAoB peweHns CITAY (npsiMblie 1 uTepaumoHHbIE).

19.®dopmyna Kpamepa v gBa 3amevaHus npu Mcnonb3oBaHUM aton dopmynbl. Metoa Maycca.
MeToa npocTbIX UTEpaUni.

20.PeLweHune cuctem nuHenHblx anrebpandeckmx ypasHeHun metogamm Kpamepa u Maycca
21.lMoHATNE HENMNHENHOM OYHKLMK, N30SIMPOBAHHbBIX KOPHEN.

22.'paunyecknin n aHanUTUYECKUn MeToLbl OTAENEHNSA KOPHEN.

23.MeToAabl yTOYHEHUS KOPHEWN (MeToA NPOCTbIX UTepauun, Mmetod AuxotTomun, metoq HotoToHa).

24.MeToa npocTbIX uTepauumn (3agadva O HENOABWMXKHOM TOYKe, OMpedeneHne CKMMaroLero
OTOOpaxeHus, OOCTAaTO4YHbIE YCMOBUS CXOOUMOCTWU MOCNenoBaTeNlbHOCTU MPUBNMKEHUIA K KOPHIO B
MeTOAe NPOCTbIX UTepauun).

25.4acTHbIn  cnyyan MeToga [AMXOTOMUMM - METOA MOSIOBMHHOIO AeneHus (Teopema,
onpegenswas 3TOT METOA; OCHOBHbIE 3Tarbl PeLUeHUss HENMMHEVHbIX YPaBHEHUA Ha OCHOBE MeToaa
AnXoTomMun; rpadpmdeckas uHTepnpeTaums MeToda; npuMep MNpPUMEHEeHUs MeToda MONIOBUHHOIO
AeneHns Ons peleHns HENMMHENHOTO YPaBHEHNS).

26.Meton HbioToHa (MaTemaTnyeckoe 0OOCHOBaHME 3TOr0O METOAA; rEOMETPUYECKUA CMbICH
mMeToaa HbloToHa; Nnpumep NpMMeHeHus metoaa HbloToHa AN peLleHns HEefIMHENHOro YpaBHEHMS).

27.0606LWWeHe MEeTOAOB pelleHUst HEeNUHEWHbIX YpaBHEHUMW Ha CUCTEMbl HESNMHENHbIX
ypaBHeHunn. MeToa npocTbIX uTepaumi. Metoa HbloToHa 1 ero moandukaumm

28.PelueHne HennHenHbIX ypaBHEHUN

29.HekoTopble obLwwime ceegeHnsa o6 nHTerpanbHbIX ypaBHEHUAX.

30.KBagpatypHble MeToabl peLleHns MHTerpanbHblX ypaBHeHU dpearonsma n Bonbteppa
31.PelweHne nnMHernHbIX MHTerparbHbIX YpaBHEHUI

32.MNocTtaHoBKa 3agayn Kowu.

33.Tpwu rpynnbl METOOOB peLLeHNst HavanbHon 3agaym ana OY.

34.Tunbl 3apgay ana O1Y.



35.MpnbnmxeHHo-aHanUTU4eckMn metoa pewenus 3agadm Kowwn (metoa [lMukapa; Teopema,
pawuiasi matematmdeckoe obocHoBaHne metoga [vkapa; npumep pewenus 3agadm Kowwn metogom
nocriegoBaTesnbHbIX NPUONMKEHUN).

36.4uncneHHble meToabl pelleHns 3agayvm Kowm (aBHbIM MeTog dunepa, reoMeTpUYeCKnin CMbICI
3TOro MeToAa; HeSBHbIN MeTo Junepa; MeToq Tpaneuun).

37.Metoa PyHre-KyTThl YeTBepTOro nopsgka Pewwenune 3agaym Kowwn ana O4Y (meTtoabl MNukapa
n Aunepa).

38.MartemaTtunyeckas popmynupoBka kpaesbix 3agay ana OY. Knaccudukaums npubnmkeHHbIX
MEeTOO0B peLleHus.

39.MeTon  KOHEYHbIX pasHocTenm (MOCTPOEHME  Pa3HOCTHOWM  CETKW;  annpokcuMmauus
0ObIKHOBEHHOIO  AnddpepeHunanbHOro ypaBHEHMSI BTOPOro MNOPsiAKa; OUCKPEeTM3auus rpaHUYHbIX
YyCroBWI; MEeTOA NPOroHku peweHna CJIIAY ¢ TpexguaroHanbHOW MaTpuLein; YCrOBUS KOPPEKTHOCTU U
YCTOMYMBOCTU MEeTOAA NPOrOHKN)

40.PelueHve kpaeBoln 3agayn Ons oObIKHOBEHHOro AudbdepeHLmnanbHOro ypaBHEHUS BTOPOro
nopsiaka MeTOAOM KOHEYHbIX pasHOCTEMN

41.Mpumepbl 1 Knaccudukauus ypaBHEHUA B 4YaCTHbIX MPOM3BOAHLIX (ypaBHeHusa Jlannaca,
lMyaccoHa, BONHOBOE, TEMMONPOBOAHOCTU; INAUNTUYECKMI, TMnepbonmyecknin n napabonuyeckun Tmn
ypaBHeHWN).

42.MNocTaHoBKa 3agaun Ans ypaBHEHUI MaTemMaTUYeCKon pUsnku.
43.paHnyHble yCcrnoBus 4 BUOOB A5 ypaBHEHUSI TENNONPOBOLHOCTU.

44 HekoTopble pPas3HOCTHblIE CXEeMbl AOMs1 ypPaBHEHWS TennonpoBOAHOCTM (SIBHAA W HesiBHas
OBYXCITOMHbIE CXEMbI, ABHAsi TPEXCITOMHAsA cxema).

45. Annpokcumaumsi, YCTOMYMBOCTb W CXOOMMOCTb PAa3HOCTHbIX CXeMbl Afs  ypaBHEHUS
TennonpoBoAHOCTU (Teopema Jlakca, MeToabl aHanmsa yCTONYMBOCTH).

46.Mpumep peLleHns o4HOMEPHOro HeCcTaLMOHaPHOTO YpaBHEHWUSI TENSIONPOBOAHOCTM
47 .PelueHne 0OgHOMEPHOro HECTALMOHAPHOIO YpaBHEHMUS! TEMNONPOBOAHOCTY

lMpomexyToyHas aTTecTaumsi NPoBOAUTCH B COOTBETCTBMM C [MONoOXeHMeM O NPOMEXYTOYHOWN
aTTecTauum obyyaroLmMxcsa no nporpaMMmam BbicLuero obpasoBaHus.

KoHTponbHO-n3MepuTenbHble MaTepuanbl MPOMEXYTOYHOM aTTecTauum BKIOYalT B cebd
TeopeTuyeckne BOMNPOCbl, MO3BOMSAOLWME  OLEHUTb YPOBEHb  MOMYYEHHbIX  3HaHUA  n/unu
npakTuyeckoe(ne) saagaHme(s), no3sonsowiee(me) oueHnTb cTeneHb CHOPMUPOBAHHOCTU YMEHUIA N(UNN)
HaBbIKOB, W(MnK) oONbIT AeATenbHoCcTU. [lpy OUEHVMBAHWM UCMOMb3YHTCS KONMUYECTBEHHbIE WU
KayeCTBEHHbIE LUKanbl oLueHoK. Kputepmm oueHmBaHns NnpuBedeHb! BbILLe.

OnucaHne KputepueB 1 LWKarnbl oueHnBaHnA KOMMNeTeHUmn (pesyanaTOB 06y‘-IeHI/IFI) npun atrecrauunn

Kputepuu oueH1BaHns KoMneTeHunm LLikana oueHok
OGy4atoLwuica 4eMOHCTPUPYeT NONHOe COOTBETCTBUE
3HaHWU, YMEHWIN, HaBbIKOB NpuBeAeHHbIM B Tabnmuax OTANYHO

nokasatensam, ceBobogHo onepupyet I'IpVIO6peTeHHbIMVI
3HaHUAMU, YMEHUAMUN, NMPUMEHAET NUX NPU peLleHUn
NpakTn4ecknx 3agav

O6yuatoLuiica AeMOHCTPUPYET COOTBETCTBUE 3HAHWIA,
YMEHMUA, HaBbIKOB NpKBeAEeHHbIM B Tabnmuax
nokasaTensiM, HO JoNyckaeT He3HauuTerbHble OLWNBKY, Xopolio
HETOYHOCTU, UCMbITLIBAET 3aTPYAHEHUS NPU peLleHnm
npakTU4eckux 3agad

Ob6yuatowuiica AeMOHCTPUPYET HEMNOSHOe
COOTBETCTBUE 3HAHWIA, YMEHWUIA, HABbLIKOB NPUBEAEHHbIM
B Tabnuuax nokasaTtensm, AonycKkaeT 3HaYMTeNbHble
OLLIMBKM NPU peLieHU NPaKTUYecKnX 3aaay

O6yuatoLuiica AeMOHCTPUPYET SIBHOE HECOOTBETCTBUE
3HaHWIN, YMEHWIA, HaBbIKOB NPMBEAEHHbIM B Tabnuuax HeynoBneTsopuTensHO
nokasaTensam

Y,u,osneTBopMTeano




Mpumep KOHTPONbLHO-U3MepuTesnibHoro matepuana (KUM)
YTBEPXOAIKO

3aBenytowmi kadenpon
sAepHon usnkm
Twutosa Jl. B.

HanpasneHne noaroToBku:

14.05.02 ATOMHbIE CTaHLUMWN: NPOEKTUPOBAHNE, SKCNyaTaUMs N UHXUHUPWHT.
Oucumnnuna: B1.0.26 Matematnyeckne metoabl MogennpoBaHus dnsnyecknx NpoLeccos
Bua koHTpons: Qk3amMeH.

KoHTponbHO-n3meputensHbli maTepuan Ne1

1. ®opmyna Tpaneumin. Popmyna CumncoHa (Mmetog napabon). MNpumepbl BblMUCIIEHNSA OnpeaeneHHbIX
WHTEerpanoB pacCMOTPEHHbIMU MeTo4aMu

2. Metop PyHre-KytTbl 4eTBepToro nopsgka PeweHue 3agaun Kowwu gna OOY (metoabl Nukapa u
dnnepa).

MpenogaBaTtesnb

noanucb pacLundgpoBka NoaNncK

21. ®oHA OLEHOYHbIX CpeacTB

MogennpoBaHue agepHo-PpU3INYECKMX NPoLEeccoB

1. BOCI‘IpOVIBBO,CI,FIT reomeTpuyeckmne n d>m3w4ecw|e CBOMCTBA OpPUTrnHaNa U BCeraa MMerT peasibHOe BonsouleHne
1) matepuanbHbie moaenu;
2) uHdbopmaunoHHbIE MOAENU;
3) BepbanbHble Mogenu;

4) 3HaKoBble MOAENMN.

2. COBOKyI'IHOCTb MHd)OpMaLI,VIVI, XapaKTepusytoulan CBOWCTBA U COCTOAHME O6'beKTa, npouecca, ABNEHUA, a TaKKe
B3anMmocCBA3b C BHEWWHMM MUPOM

1) maTepuanbHble moaenu;
2) uHdopMaLUOHHbIE MOAenNu;
3) BepbanbHble moaenu;

4) 3HaKoBble MoAenu.

3. OnucaHue 3agaun, onpegeneHuve uenm mogennmposaHna aTo:



1) noctaHOBKa 3agauu;
2) pa3paboTka moaenu;
3) KOMNbIOTEPHbI IKCMEPUMEHT;

4) aHanu3 pesyNbTaToB MOAE/IMPOBAHMS.

4. BblIACHEHME CBOWMCTB, COCTOAHMUI, AENCTBUA N APYTUX XapPaKTEPUCTUK 3/1eMeHTapHbIX 06bekToB. PopmumnposBaHme
npeacrasieHnsa 06 anemeHTapHbIX 06beKTax

1) nocTaHoOBKa 3a4auu;
2) pa3pabotka mogenu;
3) KOMMbIOTEPHbIN IKCNEPUMEHT;

4) aHanM3 pe3ynbTaToB MOAE/MPOBAHUA.

5. MNpouecc NnpoBepKu NPaBUAbHOCTM MOAENM
1) nocTaHoOBKa 3a4auu;
2) pa3paboTka moaenu;
3) KOMMNbIOTEPHbIN IKCNEPUMEHT;

4) aHanu3 pesyNbTaToB MOAE/IMPOBAHMSA.

6. MpuHATUE pelleHns, KOTOPoe LO/KHO BbiTb BbIPabOTaHO Ha OCHOBE BCECTOPOHHErO aHan3a
NoJIly4YeHHbIX Pe3yNbTaToB

1) nocTaHoOBKa 3a4auu;

2) pa3paboTka mogenu;

3) KOMNbIOTEPHbIV SKCNEPUMEHT;

4) aHanu3 pe3ynbTaToB MOAENNPOBAHUA.
7. MogenupoBaHue - 370...

1) npouecc 3ameHbl peanbHOro o6bekTa (Npouecca, ABAEHUA) MOAENbIO, OTpaXKalowwei ero
CyLLeCTBEHHbIE MPU3HAKMU C TOUKU 3pEHUA JOCTMIKEHUA KOHKPETHOM Lenm
2) npouecc HepopmanbHOM NOCTaHOBKM KOHKPETHOM 3a4a4m

3) npouecc 3ameHbl peanbHOro obbekTa (Npouecca, ABAEHMA) APYTMM MaTepUanbHbIM UAN MAeaNbHbIM
obbeKkToM

4) npouecc BbIABMEHMA CYLLECTBEHHbIX MPM3HAKOB pacCMaTpPUBaAEMOro obbeKkTa
8. I'Ipou,ecc NOCTPOEHNA MOLENN, KaK NMPaBuio, npegnonaraet:

1) onucaHue BCex CBOWMCTB Uccneayemoro obbekTa
2) BblgeneHue Hanbonee cyl,eCTBEHHDbIX C TOYKM 3peHUA peluaemoi 3a4a4m CBOUCTB 06beKTa

3) BblaeneHue CBOMCTB 06beKTa 6€30THOCUTENIbHO K Lenam peLIJBEMOﬁ 3a4a4un



4) onucaHWe BCcex NPOCTPaAHCTBEHHO-BPEMEHHbIX XapaKTepPUCTMK U3y4aeMoro obbekTa
9. Kakaa maTemaTMyecKas moaesib He OTHOCUTCA K CTOXaCTUYECKUM?
1) naeanbHbIl ras
2) KBaHTOBbIM OCUUNNATOP
3) maTepuanbHana TouKa
4) HX 0iHA U3 NPEJ/IOKEHHbIX

10. Mpuv aHanM3e ABUKEHMA SNEKTPOHOB B ANOLHOM NPOMENKYTKE OblJI0 NOCTPOEHO ABE MATEMATUYECKUNE
MOZENN: CepBa HaMMCcaHa NPOrpaMmma, MoAeInpyoLwan B3aMmoAeNCTBME YacTUL, 3aTeM BbIBEAEHO YPaBHEHUE
OBUXKEHUA 3/1EKTPOHOB M3 TEOPETUYECKMX COOOpaXKeHNA. Kakne maTematmyeckne mogenm 6oiam NnpumeHeHbl B
[OAHHbIX Cy4Yasx?

1) cnepBa aHanMTUYECKas, 3aTeEM MMUTALMOHHAA

2) BHaYane MMUTaLMOHHAA, 3aTeM aHaIMTUUECKaA
3) ABe aHanUTUYECKne
4) nBe UMUTALMOHHbIE

11. YKaXunTe YMCNeHHbIN MeTod, MOASNMPYIOLWMIA NOCNeA0BaTEIbHOCTM NCEBAO0CAYHalHbIX YNCEN C 3a4aHHbIMK
BEPOATHOCTHbIMU XapaKTePUCTUKAMMU:

1) meToa HbloTOHa

2) meTtog MoHTe-Kapno

3) meTopa diinepa

4) meTop, Maycca

12. Kak NoBbICUTb TOYHOCTb CTAaTUCTUYECKOFO MOAENNPOBAHUA?

1) ymeHbLIMB pa3bpoc BEPOSTHOCTU NPU FreHepauumn NceBLoCAyHaNHbIX YMCeN
2) yBeNMYMB KOZIMYECTBO ONbITOB

3) yBENNUYMB KOSIMYECTBO 3/1EMEHTOB

4) yBeNn4MB BPEMA BblYUCAEHWN

13. Kakoe 13 NOHATUI HE OTHOCUTCA K BEPOATHOCTHBIM XapaKTEPUCTUKAM CUCTEMBI?
1) nocTosiHHas pagMoaKTMBHOrO pacnaga

2) KoapduumeHT 3aTyxaHuA

3) pacnpeseneHve BEPOATHOCTU

4) KoppenAauMoHHas yHKLMA

14. KaK MOXKHO OxapaKTepu3oBaTb meTtog MoHTe-Kapno?

1) KaK YUCNeHHDbIW MeToA, mogenupylowmii Ha 9BM ncespgocnyyailiHble UACNOBbIE NOC/1EA0BaTENbHOCTU C
3a4aHHbIMU BEPOATHOCTHbIMMU XapaKTePUCTUKAMMU

2) KaK YMCNeHHbIN MmeToa, Moaenupyowmii Ha 9BM ciyyaliHble YMC0BbIe NOCeA0BaTeNbHOCTM C 3a4aHHbIMK
BEPOATHOCTHLIMU XapaKTEPUCTUKAMMU



3) KaKk TOYHbI/ MeTo, Moaenupytowmini Ha 3BM ncesaocaydaliHble YACAOBbIE NOCNEA0BaTENbHOCTU C 3a4aHHbIMU
BEPOATHOCTHLIMU XapaKTePUCTUKAMMU

4) KaK TOYHbI MeToa, MoAenmpyowmin Ha 9BM cayyaitHble YMCNOBble NOC/IeA0BaTeNbHOCTU € 3a4aHHbIMU
BEPOATHOCTHLIMU XapaKTEPUCTUKAMMU

15. KaKkoli cnocob 3a4aHuna 3aBUCMMOCTM MEXKAY Pas/IMYyHbIMKW NapameTpammn nccieayemoix 06beKTOB,
1) aHanuTUyecKkui

2) UMUTaALMOHHbIN

3) HaTypHbI

4) TabNNYHbIN

3aaHunA C pa3BepHyTbIM OTBETOM:

1)B uem 3aKkN0YaETCA NOCTPOEHUE MaTeMaTUYecKkoi moaenm?
OTBeT: B onpeaeneHUn CBA3EN MeXay TEMU UM UHBIMM NMPOLLECCaMm U ABNEHUAMM, CO34aHNN MaTEMATUYECKOTO
annapara, N03BO/IAIOLLETO BblIPa3nUTb KONIMYECTBEHHO M KAUECTBEHHO CBA3b MEXKAY TEMU WA UHbIMUM NPOLECcCaMMm
U ABNEHUAMU, MEKAY MHTEPECYIOLWMMM cCreunanncta pusmyeckMmm BesiMdnHamm, n paktopamm, BANAIOLWNMU Ha
KOHEYHbI pe3ynbraTt

2)B 3aBMCMMOCTM OT XapaKTepa nccaeayemblx peasibHbIX MPOLLECCOB M CUCTEM, Ha KaKkue rpynnbl MOryT bbiTb
pasgeneHbl MaTemaTnyeckne mogenm? OTBeT: 4eTEPMUHMPOBAHHbIE U CTOXacTUYECKUe

3) KaKkue BUAbl MaTeMaTUYECKMX MOAes1el NoAyHatoTCa Npu pasaeieHnn ux no NpuHLMnam
nocrpoeHna? OTBET aHaIMTUYECKNE U UMUTALMOHHbIE

4) KaK Ha3blBalOTCA MOAE/M, B KOTOPbIX MPeAnoaaraeTca OTCyTCTBME BCAKMX CYyYaNHbIX
BO34ENCTBUIA U UX 3/1eMEHTbI (31eMEHTbI MOAE/N) A0CTaTOYHO TOYHO YCTaHOB/EHbI? OTBET:
AEeTepMUHUPOBaHHbIE MOAENM

5) MocpeAcTBOM KaKMX KOHCTPYKUMIA, MaTeEMaTUYECKME MOAENN ONMUCbIBAOT OCHOBHbIE
CBOICTBa 06bEKTA, MpoLEecca UAU CUCTEMBI, Er0 NapaMeTpbl, BHYTPEHHWE U BHeLLHMe cBA3n? OTBeT:
NOTMKO-MaTEMATUYECKUX KOHCTPYKLMIA

6) Y10 BXOAMT B NpeaMeT MaTEMATUYECKOTO MOLENMPOBaHMA?

OtseT: (1) nocTpoeHune anroputma, mogenunpytowero nosegeHne obbekTa (cuctemol) ,
(2) KoppeKTMpoBKa NOCTPOEHHOMN Moaenu , (3) NoMcK 3aKOHOMepHOCTel noBeaeHMA ob6beKkTa (cuctemnl),
(4) aHanns moaenupyemoro obbekTa (cMcTemsl)

7) Y70 HeobX0AMMO caenaTb ANA TOro, YTO6bl NPOBEPUTL BbIBOAbI, NONYUYEHHbIE B
pesynbTaTe UCCe0BaHUA TMNOTETUYECKOM moaenn? OTBeT: Heo6X04MMO CONOCTaBMTb Pe3ybTaTbl
uccnenosaHma moaenn Ha OBM ¢ pesyabTatamm HAaTYPHOTO IKCNepMmMeHTa

8) Kakaa mogenb Hanbonee noaxoauT ANs ONMCaHUA B3aMMOLENCTBUA HEUTPOHOB C
BellectBom? OTBET: CTaTUCTMYECKan

9) Mocne nccnenoBaHWA PacNpoOCTPaHEHMS PASMOBOJH B MPSMOYrO/IbHOM BOJIHOBOAE
BbiBENU cucTeMy AnddepeHUManbHbIX ypaBHEHWIA, KOTOPYIO PELUUAN YUCAEeHHO Ha IBM, Kaknumu byayT
noJiyyeHHble pe3ybTaTbl? OTBET: NPUBIMMKEHHBIM

10) YucneHHbI meToa, npeanonaraer peweHme B 6eckoHeYHom UuKae utepaumii. Koraa
cnefyeT npepsaTbh Npouecc BbluncneHna? OTeeT: Koraa 6yaeTt AOCTUrHYTa 3a4aHHas TOYHOCTb
11) B 4yem COCTOMUT CyTb KOMMNbIOTEPHOTO MoAeNMpoBaHua? OTBET: Ha OCHOBE

MaTeMaTU4YEecKom MOoAenun ¢ nomoubio 3BM npoBoAnNTCA CepUA BblIHUCINUTENIbHbBIX 9KCNEPUMEHTOB, T.€.
ncenenyroTca cBOWMCTBa OOBEKTOB UK npoueccos, Haxoa4ATCA X ONTUMAJIbHbIE NMAapPaMeTPbl N PEXNMbI
pa6OTbI, YTO4YHAETCA MOo4eNb

12) KaKnm KonnmyectBOM HeJIMHENHbIX ypaBHeHMVI OMnUCbiBaeTCA moae b, eC/i 3aKOHbI
d)yHKLI,MOHMpOBaHVIFi moaenu HeI'IVIHEI‘/‘IHbI, a moaenunpyemsblie npouecc niam cncrtema o6na,a,a+0T OAHOVI
cTeneHbio CBO6OAbI? OTBET: 0O gHUM HEeNUHENHbIM YpaBHeEHNEM



13) Kakolt BMA MoAenMpoBaHNsA OCHOBbLIBAETCA HAa NOCTPOEHMMN MATEMATUYECKUX Moae el
ONA ONUCAaHMUA M3YyYaeMblX NPOLLECCOB M HA MCMO/Ib30BAHUM HOBEMLINX BbIYMCAUTENbHBIX MaLUKUH,
ob6naaatomx BbICOKMM BbICTpOAENCTBMEM M CNOCOOHBIX BECTM ANanor ¢ YenoBekom? OTBeT:
KOMMbIOTEPHOE MOAE/IMPOBaHNE

14) Kakue matemaTnyeckme mogenn NPUMeHAOTCA NPU UMUTALMOHHOM MOLENMUPOBAHNN?
OTBET: C NOMOLLbIO KOTOPbIX HENb3A 3apaHee BbIMUCAUTDL UM NpeacKa3aTb NoBeAeHMe CUCTEMBI, @ ANA
npeacKasaH1a NoBeAeHUA CUCTEMbl HEOOXOANM BbIYNCUTENBHbIN 3KCNEPUMEHT (MMUTALMSA) Ha
MaTEMATMYECKON MOAENM NPU 3a4aHHbIX UCXOAHbIX AaHHbIX

15) MocpeAcTBOM Yero B BEPOATHOCTHBIX aHAZIMTUUYECKMX MOLENAX YUUTbIBAETCS BAUAHME
cny4yaiHbix pakTopos? OTBET: C NOMOLLBIO 3a4aHMA BEPOATHOCTHBIX XapPaKTEPUCTUK CAyYalHbIX
npoueccos

16) Kaknmm ypaBHEHMAMM ONUCbIBAOTCA ANHAMUYECKUE CUCTEMBI - CUCTEMBI, B KOTOPbIX

BXOZHble NepemMeHHble ABAATCA GYHKUMAMM OT BPEMEHM AN KaKUX-1Mbo apyrux napametpos? OTBeT:
anddepeHUManbHbIMU U UHTETPASIbHBIMUW YPaBHEHUAMM



