MUHUCTEPCTBO HAYKHU U BBICIIIET'O OEPA3BOBAHU S POCCUMCKON ®EJEPALINN

DenepanbHOe rocy1apcTBEHHOE ABTOHOMHOE
o0pa3oBaTejibHOE YUpe:KIeHHe BhICIIero 00pa3oBanus
«HanuoHaabHbIH HccaenoBaTebckuii Huskeropoackuii rocyiapcTBeHHbIH YHUBEPCUTET
M. H.M. Jlo6aueBcKoro»

I/IHCTI/ITyT HH(l)OpMaIII/IOHHbIX TeXHO.TIOl"Hﬁ, MAaTEMAaTHKHU U MEXaHUKH
(dakynprer / mHCTHTYT / prmHa)

YTBEPXJIEHO

npe3uanymom Yuenoro copeta HHI'Y
IIPOTOKOJI OT

«14» nexaOps 2021 1. Ne 4

Pa6ouasi nporpaMmma QM CIUTLIAHBI

IIpakTUKYM N0 YHCJIEHHBIM METOIaM
(Haumenoganue OUCYUNIUHBL (MOOYIIsL))

YpoBeHb BhICIIET0 00pa30BaHUs

O0akajiaBpuar
(baxanaspuam / macucmpamypa / cheyuaiumen)

HanpaBneHI/Ie IIOAIOTOBKH / CIICHIUaJIbHOCTD

01.03.02 «[Ipuknagnasi MaTeMaTHKA U HHPOPMATHKA»
(vkazvisaemcsi KOO U HAUMEHOBAHUE HANPABIEHUsl NOO20MOBKU / CReYUdIbHOCMUL)

HampasnenHocTh 00pa3oBaTeabHON IPOTPaMMBI

Ipuxkaagnasa maremMaruka u uHGopmaTuka (o0mMid NpoPuJib)
(vkazvieaemcs npo@uit / Masucmepckas npocpamma / cneyuanu3ayust)

®opma o0ydeHust

OYHas
(ounas / ouno-3a0unas / 3a04Has)

Hwxnuit HoBropon

2022 ron



1. Mecto mucuumiuabl B cTtpykrype QOII

JlMcuuIuinHa OTHOCUTCA K 9acTH, GopMupyeMoil yaacTHUKaMu 00pa30BaTEIbHBIX OTHOIICHUH.
Kon mucumrummnst: 51.B.11 (ITpakTHkyM 10 YMCIICHHBIM METOJIaM).
OcBauBaercsi B 6 ceMecTpe TpeThero rojia o0ydeHus. 3a4er.

Ne MecTo IMCHUILINHBI B y4eOHOM CTaHaapTHBIA TEKCT 1J1s aBTOMATHY€CKOI0
Bapu IJIaHe 00pa3oBaTe/IbHOH 3ano/iHeHUus B KOHcTpyKTOpe PII/{
aHTa NPOrpaMMblI
2 bnoxk 1. Aucuuniauas! (MOLyiIH) HJucnunnubaa B1.B.11  «IIpakTMkymMm 1O YHCICHHBIM
Yacrts, dopmupyemas | merogam» otHocutcsi Kk yactu OOIl HampaBneHus
ydyacTHUKaMH  oOpa3oBaTenbHBIX | moAroToBkU 01.03.02 «llpuknaonas mamemamuka u
OTHOILIEHUH ungopmamuxa», dopmupyemoit y4aCTHUKaMH
00pa3oBaTeIbHBIX OTHOIIICHUI.

2. I[lnanupyemble pe3yJbTaThl 00yUYeHHs 0 JHCIMILINHE, COOTHECEHHDbIE ¢ IUIAHUPYEeMbIMH
pe3yJbTaTaMu 0CBOEHMsI 00pa30BaTeIbHOI MPorpaMMsbl (KOMIETEHIUSIMU U

HHAUKATOPpaAMHU JOCTUKCHUA ROMHeTeHHHﬁ)

HJ’[aHpreMble pe3yabTaThbl oﬁyqe}mn Mo AMCUHMIIVINHE (MOI[y.TllO), B

®opmupyembie COOTBETCTBUH ¢ HHIMKATOPOM JOCTHKEHHSI KOMIIETEHIIMH HauMeHOBaHHE
KOMIIETCHIINH VHIMKATOP J0CTHKEHHUS OLICHOYHOT'0
(xox, conepxanue KOMINeTeHI ™ Pe3ynbTaThl 00y4eHus cpencTBa
KOMITCTCHIINH ) (kon, coneprkanue Mo JUCUMIJINHE**
MHIUKATOpPa)
IIK-5. Cnocoben | IIK-5.1. 3naem munoswie Cobeceoosariue
DOCKIMUDOSAND bt 3naem nocmano6xu 3a0a4 OUCYUNTIUHDL
P P peutenus, Ououomexu «IIpakmukym no 4ucieHHbIM Memooam,
npozpammuoe - N npakmuyeckoe
poep NPOSPAMMHBLX MOOYel, NOHSIMULIHBLI annapam u ymeepicoeHusl, P
obecneuenue 3a0anue
wabnoHbl, KIAccyl OCHOBHbIE npuembvl U popmynst, N0OX00bL
00bEKMO8, UCNONb3YeMble K U3y4enuio annpoxkcumayuu, npoexm
npu pazpabomxe YCMOUYUBOCIU, CXOOUMOCHIUL:
nPOPAMMIO020 — OCHO8bI meopuu noepeumocmi:t u
meopuu npubaUdNCeHUS PYHKYUL
obecneuenus P P Gyrry

(UuHmMepnoAYUs, NOUCK INEMEHINOB
Haunyuue2o npubIU*CeHUs),;

— Memoobl YUCTEHHO20
ougpepenyuposanus u
UHMESPUPOBAHUSL,

— Memoobl peuleHuss 3a0ay TUHEUHOU
aneebpwl, ycio8us cxoouMocmu
UMepayUoHHbIX NPOYECCOos,
UmepayuoHHvle Memoobl peuleHus.
HeNUHECUHbIX YPAGHEHUN U CUCTEM,

— MemoObl YUCTEHHO20 PeueHus 3a0aiu
Kowu u xpaesvix 3a0au ons
00ObIKHOBEHHBIX QU hepeHyuanbHbIX
VPAGHEHUU U CUCMEM;

— MemoObl YUCTEHHO20 PeUleHUs
CMAaYUOHAPHBIX U HECAYUOHAPHBIX
3a0ay mamemMamuyeckol Qu3uKy,
BKIIOYAS HeIUHelHble 3a0aYll.

3Hnaem nocmanosKu MOOETbHbIX 3A0aY
oucyunaunul «lIpaxmuxym no
YUCTEHHBIM MEMOOaMy, UX NPUKIAOHOe

3HA4YeHue, smansvl nOCMpOeHUs




YUCTIEHHOU MOOETU U NPOBEOCHUS
YUCTIEHHO20 IKCNEPUMEHMA

OaHHbIX, 6A3 OAHHBIX

nPOBOOUMb IKCHEPUMEN NO NPOBEPKE
KOPPEKMHOU peanusayuu aneopummos,
060CHOBaMb ANNPOKCUMAYUIO,
VCMOUYUBOCHb, CXOOUMOCHTD,
uccnedosamo d¢hghexmuenocms
YUCTEHHO20 Memood,

Gopmyruposames nOCMAanosKu
MOO€IbHbIX 30004,

UCCIe008amb KOPPEKMHOCIb YUCLEHHOU
Mooenu;

aghghexmugrnocme u cxoouMocmo
Memooa, aHAIu3Upo8ams (OYeHUsamsy)
nOSPEeUHOCHIb,

cmasume yenu YUcieHHo20
uccied08anus, pazpabamvléams
APOCPAMMHYIO Peanu3ayuio;

I’lpOGO()MWlb BLIYUCTUMETILHbLIL
IKcnepumernt.

IIK-5.2. 3naem memoow! u Cobecedosariue
cpedcmea npoekmuposanus | SHaem:
npaxmuyecxoe
npocpamMmmroco Memoobl U cpedcmsea npoeKmuposans 3a0anue
obecneuenus NPOSPAMMHO20 Obecneyenus
npoexm
IIK-5.4. Ymeem Cobecedosanue
Ymeem:
UCHONBb306ANY
cyuecmeyiowue munosvie UCNOTBL3068AMY CYUeCmBYIoWle MUnogvle npaxn;uttecxoe
3a0aHue
pewienus u wabnono peuienus u wabaioHbl NPOEKMUPOBAHUs.
NPOCPAMMHO20 0Decneyetus.
npPOeKmuposanus
P P npoexm
NPOSPAMMHO2O Vieems
obecneuenus
UCNOTB306ANY HABLIKU AN2OPUMMUZAYUU
U peanu3ayuy YUCIeHHbIX Memooos
peuwenus 3a0ay Ha IBM, cpeocmesa
BU3VATU3AYULU PE3YTLIMAMOE PACHEMO8 U
MemMOObl AHATU3A PE3YTbMAMO8
IIK-5.5. Ymeem Cobecedosanue
Ymeem npumensmos memoowvt u cpedcmsa
npUMENSMb Memoosl u NPOEKMUPOBAHUS NPOPAMMHOZ0
npaKmuyeckoe
cpedcmea npoeKMupOBanUsl | obecneuenus, CmpyKmyp OaHHbIX, 6a3 P 5
3a0anue
NPOSPAMMHO20 OaHHbBIX.
obecneuenus, CmpyKmyp Veem: npoexm

3.

3.1.

CTpyKTypa u cojep:kaHue IMCLMILIUHBI

TpynoeMkocTh M CHHIIHHBI

Ounas ¢popma o0ydenus

OO0mmast Tpy10eMKOCTh

13ET

Yacos no yuefHOMY NJIaHY

36




B TOM YHCJIE

ayIuTOpHBIE 3aHATHS (KOHTAKTHAas padoTa): 33

- 3aHATHS JIEKIMOHHOT0 THIA

- 3aHATHS CEMHHAPCKOro THIA 16

- 3aHATHS J1a00pPATOPHOIr0 TUIIA 16

- Tekynmii koHTpoJs (KCP) 1
caMocTosiITeJIbHAsI padoTa 3
I[Ipome:xxyTouHas aTTecTanUs 3ayeT

3.2. Conep:xxanne THCHUTIITHHBI

B ToM uncie

KonTakTHasi padora (padora Bo
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Cemectp 6
Tema 15. AHanu3 cXoAUMOCTH Pa3HOCTHBIX CXEM, METOJ ’ ’ )
paszeneHus nepeMeHHbIX
Tema 16. Pemenne 3amaun Komm 111 0ObIKHOBEHHBIX 5 9 4 6
i depeHInaTbHbIX YpaBHEHHN U CHCTEM
Tema 17. MeTonbl 00pabOTKU TAHHBIX U TPHOIMKEHUS
GbyHKIMI
MeTox HaMMEHBIINX KBAaJpaTOB
5 2 2 4 1
[IpubnmxeHus B THIH0EPTOBBIX MPOCTPAHCTBAX
Haunmyumue paBHOMEpPHBIE TPUOIIIDKECHYS,
SKOHOMHUH3ALMS CTETICHHBIX PSAIOB
Tema 18. BapuanuoHHO-IPOCKIIUOHHBIE METOIbI 7 6 6 1
pelIeHns KpaeBbIX 3a/1a4
Tema 19. HncneHHOe UHTETPUPOBAHUE 6 4 2 6
AHanm3 peann3alyyi UTEpaiuoHHOr0 METO1a Ha
TIpuMepe CXeMBI 3a1auu JJupuxiie s ypaBHEHUS 4 4 4
[Tyaccona (TIpoexT)
Pemenne HenMHEMHbIX ypaBHEHUH U cucteM. Penenue
HECTallMOHAPHBIX YPaBHEHUH B YACTHBIX MPOM3BOIHBIX 5 4 4 1
(Ipoexr)
Texymmii korTpons (KCP) 1 1




IIpoMe:xyTOuHasi aTTeCTAUS — 324€T

Hroro (6 cemectp) 36 16 16 33 3

Tekymuii KOHTPOJIb YCIIEBAEMOCTH PEAM3YeTCs B paMKax 3aHITHI CEMHHAPCKOro U 1a0OpaTOPHOI'O THIA.
[TpomexxyTo4Has aTTeCTAIMsI IPOXOIUT B TPAUIIMOHHON (opMme (3auer).

4. Y4eOHO-MeTOINYECKOE 00ecTiedeHHe CAMOCTOSATeIbHOI PAad0oThI 00yYaIOLHXCS

CamocTtosiTenbHas paboTa CTyINeHTa MPH H3YYEHHH MUCHHMIUIMHBL «[IpakTHKyM MO YHCIEHHBIM MeETomam»

BKJIIOYAET:

<> Brmonnenne nomamuux npaktuueckux 3ananuil (Ilpakruxkym)

<> Brimonnenne nadopaTopHbIx padot (JJabopaTopHbIi PaKTHKYM)

<> BrimonHeHne wuccneqoBaTeNnbCKUX IMPOEKTOB  (3aJaHMsS TMPOEKTOB MPEICTAaBIEHBI B pas3jenax

[paktukyma u JlabopaTopHOTo MpakTUKyMa)
R AynIuTOpHBIE KOHTPOJIBHBIE paOOTHI

X [ToaroroBky K cOOECEI0BAHUIO, 3aUETY.

a TakKe TOJTOTOBKY OTYETOB W MPE3CHTAIINN 711 00CYKIeHUS pe3yiabTaToB lIpakTukyma u JlabopaTopHoro
MIPaKTHKyMa.

CozeprxaHue 1 MOPSIIOK BHITIOJHEHUS 3a/IaHUi, a TAK)KEe BapUAHTHI 3aiaHuil mpuBeaeHs B [4], [5].

B cocrage IlpakTkyma

CemecTtp 6

[Ipaktukym 1. HectanmonapHoe ypaBHEHHE TEILTONPOBOAHOCTH. AHAIN3 CXOAUMOCTH U TTOTPEITHOCTH
[Ipaktuxym 2. Uncnennoe pemenue 3agaun Kommu mis OY

[Ipaktuxym 3. Uucnennoe permenune 3agaun Kommu s OJ1Y (mpuioxeHust, BKIIIOYast MPOEKT)
[IpakxTukym 4. Meroasl 00paOOTKH JAHHBIX U TPUOIMHKEHUS (yHKITHIA

[Ipaktuky™m 5. BapralniOHHO-IPOEKMOHHBIE METO/IbI PELIEHUS KPAEBbIX 3a4a4

[IpakTukym 6. UncneHHOE HHTErpUpOBaHUE

B cocraBe JIaGopaTopHOro NpakTHUKyMa

Cemectp 6

JlaGopaTtopHbiii pakTHKyM 1. AHAIN3 peayu3alu HTEPAMOHHOTO METOa Ha TIPUMEPE CXEMBI 3a/1a4l
Hupwxite mis ypasaenus [lyaccona (BKITro4ast mpoeKT)

JlaGopartopusiii mpakTukyM 2. Pemenue 3amaun Ko muist 0ObIKHOBEHHBIX uiddepeHIIaIbHBIX YPaBHEHUN U
CHCTEM

JlaGopartopHsIii mpakTHKyM 3. PelreHne HenMMHEHHBIX ypaBHEHUH U CHCTeM. PelieHne HecTallnoHapHBIX
YpaBHEHUH B YaCTHBIX ITPOM3BOJAHBIX (BKIJIIOYAS IPOEKT)

JlaGopartopHsiii mpakTHKyM 4. MeToiel 00pabOoTKU TaHHBIX ¥ MPUOIFKEHUS (PYHKITHIA

JlaGopartopHsIii pakTHKyM 5. UHuCIIEHHOE MHTETPpUPOBaHNE (M3y4eHUE CBOMCTB METOOB)

I[J'ISI CaMOKOHTPOJIA Yy CTyACHTAa HMECTCA BO3MOKHOCTH YAAJICHHOI'O TECTHPOBAHUA MO0 AWCTAHIITMOHHOMY
nekuonHoMy  kypey [4], [5] (https://e-learning.unn.ru/course/  enrol/index.php?id=827, Ttpebyercs
perucrpanus).

KpOMC peKOMCHI[OBaHHOﬁ BI. 6 JIMTCPATYpPhl MOT'YT OBITh UCIIOIb30BAHBI HCTOYHUKH:



1. HpoOwimesny B.W., JlpimaukoB B.I1.,, PuBun I'.C. 3agauu 1o BBIMUCIMTENBHON MaTemaTHke. M.:
Hayka, 1980. (21 3k3).

2. Hawano pabotet ¢ ocuoBamu MATLAB wu Simulink. 1994-2018, MathWorks, Inc URL:
https://www.mathworks.com/support/learn-with-matlab-tutorials.html?s tid=hp learn tutorials

KoHTponbHbIC BOMPOCH ¥ TUIIOBBIC 3aJaHUS JUIsl TEKYIIErO KOHTPOJS M MPOMEKYTOYHOW aTTECTAI[UU TI0 UTOraM
OCBOCHMS TUCITUILIMHBI TPUBECHBI B 11. 5.2.

MeTozmquRne YKa3aHusl K BBIIOJITHCHU IO CaMOCTOSITEJIbHOM paGOTBI

Llenu u 3a0auu Kypca

Llenu u 3a0ayu Kypca TeCHO CBSI3aHBI C TEHICHIIUSMHU, TTPOSIBIISIONIMMU ce0sl TTOCTIeTHUE TO/IbI Bce Oolee
u Ooree 3HAYMMO. BuruuciumenvHas mexnuka H08020 NOKOLEHUSL OMKPLIBAEH HOBbLE B03MONCHOCHIU U3YUEHUS.
CHLOJICHVIX  PEANbHbIX  00BEeKMO8 MemoOamMu  BbIYUCTUNENbHO20 JKcnepumenma. Takol IKCIEpUMEHT
MpeanojaraeT JIUCKPETH3aIMI0 HCXOAHOM (kak mpaBwio, auddepeHnnanbHONH) 3amaud U TpeOyeT
CHeNHaIbHON MPOPabOTKH YUCIEHHOIO aNropuTtMa (KOpPpPEeKTHOCTh, YCTOMYMBOCTh, TOYHOCTh, CXOIUMOCTB).
Bospacraer posb MOArOTOBKH CIIEHAIUCTOB B O0JIACTH YMCIICHHBIX METOJIOB U TIPOrPaMMHPOBaHUSL.

HC.HB JAUCIHUIIIINHBI « HpaKTI/IKy'M 110 YUCJICHHBIM METOAaM» — U3YUCHUEC q)YHIIaMeHTa.HI)HBIX IIPUHIIUIIOB
IMOCTPOCHUA YHCIICHHBIX aJITOPUTMOB, IIOAXOAO0B K aHAJIM3Yy UX CBOI71CTB, IMOATOTOBKA CTYACHTOB K pa3p360TKe
n TIPUMCHCHUIO 3(1)(1)6KTI/IBHBIX BBIYHUCIIUTCIBHBIX KOMIIJIICKCOB, HCO6XO]II/IMI)IX I MaTEMATHUYECKOI'O
MOACIUPOBAHUS CIIOKHBIX CUCTEM.

Kypc conmepxut nzydeHre 0OCHOB MallTMHHON apu()METHKH, aHAIN3 CTPYKTYPHI ITOTPEITHOCTH, TTOAXO/IBI H
METO/IbI TPUOIMKEHHOTO BBIUUCICHUS (YHKIWN, YUCICHHOE IUQQepeHIUpOBaHNEe W HWHTETPHPOBAHHE,
YHCIIEHHOE DEIIeHHE CHUCTeM JIMHEHHBIX anreOpanveckux ypaBHEHMH, 3a/ad Ha COOCTBEHHBIC 3HAUCHWS,
pelieHue HeTMHEWHBIX anreOpandecKiuX ypaBHEHHH 1 CHCTEM.

Ocoboe BHHMaHHWE YHOENSIEeTCSs METOAaM YHCIEHHOro pemieHus 3aaud Komm u KpaeBbIX 3amad IS
OOBIKHOBEHHBIX Au(depeHnunansapix ypaHenui (OJ1Y), pelleHuio ypaBHEHHI B YaCTHBIX MPOM3BOIHBIX, a
TaKKe CTPYKTYpPE COOTBETCTBYIOIINX BEIUHCIUTENBHBIX KOMILIEKCOB.

[Ipn wm3ydeHMH MOAENBHBIX 3aJad Kypca pacCMaTPHBAIOTCS NPOOJIEMBbI pEIIeHUs HEKOPPEKTHO
MTOCTaBJICHHBIX 3ajlad, 3a7ad OONBIION pa3MepHOCTH, HEOOXOAMMOCTh KOMOMHHPOBAHHS KadeCTBEHHBIX H
KOJIMYECTBEHHBIX METOIO0B HCCIIEOBAHUS, TIEPCIIEKTHBHI MTAPaJUICIbHBIX alTOPUTMOB.

[IperomaBarne Kypca OpHEHTHPOBAHO HA JOCTIKEHHE CIEAYIONINX eJIel 00ydeHHs :

— ¢opMHUpOBaHHE HAYYHOTO MBIIUICHUS, TOHUMAaHHUA OONacTell W TMEepCHeKTUB MPUMEHEHHS YHCIEHHBIX
METO/IOB;

— OBIIAJICHUE METOJIAMHU YHCIICHHOTO aHAJIN3a M BHIYUCIUTEIHHOTO IKCIIEPIMEHTA;

— BBIpaOOTKa HaBBIKOB PEIICHUS 3a]1a4 C HCIIOb30BAHUEM METOI0B MaTEMaTHUECKOTO MOJIEITHPOBAHUS;

— (hOpMHUPOBAHUS ANTOPUTMUYECKOTO ITOAX0/1a K PEIICHHUIO MPUKIATHBIX 33/1a4;

— OCBOEHHE METOZI0B 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX;

— 3aKperieHre MPAaKTHYECKNX HABHIKOB paboTel ¢ DBM; HaBBIKOB pabOTHI ¢ COBPEMEHHBIM MPOTPAMMHBEIM
obecriedeHreM; HaBBIKOB Pa3pa0O0TKH ¥ MMPUMEHEHHS TIPOrPaMMHBIX CHCTEM H KOMITJIEKCOB.


https://www.mathworks.com/support/learn-with-matlab-tutorials.html?s_tid=hp_learn_tutorials

Cmpyxkmypa Kypca

Kypc «llpaktukym mo uucieHHeIM Metomam» B uHctutyre UTMM HHI'Y noaroroBnen u peann3oBaH B
COOTBETCTBHH C TpeOOBaHHUAMHU TUIIOBOM Tporpammel 1o HanpasieHuio «01.03.02 IMpuknaguas maremarnka
u uH(OpMaTHKay, pazpaboTaHHOH oA pyKoBoACTBOM aKkagemuka PAH A.A. Camapckoro’,

Kypc unmeer «ypoBHeByIo» CTpykTypy. C OIHOH CTOPOHBI, B HEM IOCIEAOBATENbHO IIPEJCTAaBIEHBl BCE
OCHOBHbBIE pasfienbl uHCIeHHOro aHamu3a. C  JIpyroil CTOPOHBI, CIOXKHBIE TPUIOKEHUS TPEeOYIOT
OJJHOBPEMEHHOI'0 UCIIOJIB30BAHUS Pa3HbIX MeTON0B. [I0aTOMY OCHOBOI Kypca sBJISETCS CUCTEMHOE U3ydYeHUE
MOOeNbHbIX 3a0a4, ONUCHIBAIOIINX CBOMCTBA PEAIbHBIX 00BEKTOB PA3IMYHOM IPUPOIbL.

I'padmk m3ydeHus pas3ienoB Kypca TaKOB, YTOOBI, W3ydas TEMbl YHMCICHHOTO aHaM3a, CTYICHTHl MOIJIH B
TEUEHUE KaXKJIOTO CEMECTpPa CaMOCTOSTENbHO MOATOTOBUTH MPOTPAMMHYIO PEAIM3alMI0 METOJ0B PEHICHUS
MOJIENBHBIX 3a]1a4.

IIpu monroroBke K 3aueTy MaTepuall Kypca CUCTEMAaTH3MpyeTcs Kak II0 KjlaccaM 3a/ad, Tak U 10 Kjlaccam
METO/I0B.

Jlabopamopuutii npakmukym

B coorserctBun ¢ OC BO no nanpasnenuto «01.03.02 Tpuknaanas MateMaTuka 1 MHPOPMATUKA» B paMKax
Kypca CTaBUTCS 3a/]a4a Pa3BUTHS KOMIIETEHIIMI pa3pabOTKU M MPUMEHEHHS TPOrPAMMHBIX CPEICTB Pa3HOro
YPOBHSI CIIOKHOCTH, HEOOXOAMMBIX JUIsl PENIEHUs Pa3HbIX 3aa4 YMCIICHHOrO UCCIeN0Banus. B ux uuce:

% MPOrpaMmbl JUis MPOOHBIX PACUETOB, IPOBEPKH BO3MOKHOCTEH METOIOB;
% IpPOrpaMMHBIC CHCTEMBI, MOAJCPKUBAIONIMX IIHUPOKHN CHEKTP SKCIIEPHMEHTAIBHBIX BO3MOXKHOCTEH
JUIS1 U3YYEHUS CBOMCTB METOJIa U CBOMCTB MOJCIUPYEMBIX OOBEKTOB.

OcHOBHBIE TPeOOBaHMsI K TPOTPaMMaMm:

v\ mporpamma J0/DKHA ObITh HAKCAHA CTYJIEHTOM Ha AJITOPUTMUYECKOM SA3BIKE BHICOKOTO YPOBHS;

v\ KOM, peau3yIOII1H YMCIICHHBIA METOI, IOJDKEH OBITH MOATOTOBJIEH CTYJAEHTOM CAMOCTOSTENBHO;

v’ mporpamma u croco6 paGoThl ¢ HEl TOJKHBI OBITH TIPUTOIAHBI HE TOJIBKO JUIS BBIMOJHEHHUS KOHKPETHOT O
pacuera, HO W JIJISl IPOBEPKH KOPPEKTHOW pealn3aliil METO/a; a TaKXkKe JUIsS YUCICHHOTO W3y4YeHUs
CBOWCTB UCXOIHOTO (MOJIEIMPYEMOT0) O0BEKTA.

UYacTs 3amanwmii 71a00paTOPHOTO MPAKTHKyMa BBITOIHSIOTCS HA MTPOrpaMMax-TpeHaxepax.

HpaKmlleM K 3aHAMUAM CEMUHAPCKO20 muna

[IpakTukyM comepKUT pas3Hble TUOBl 3a1ady. EciM Mopyd4eHO NOAroTOBHTH INPOrpaMMy, OCHOBHOE
TpeOOoBaHME: KO YUCICHHOTO METO/A AOJDKEH ObITh HOATOTOBJICH CTYAEHTOM CaMOCTOSITEIBHO.

TpebGoBanns K 0OOPMIICHHUIO 3aaHHIA:

s TlocranoBku 3a1a4, GOpMyIIBI M BEIKJIAIKH, KOMMEHTAPHUU U BBIBOIBI: PYKOIHCHAsI (hopMa oOs3aTeNbHa.
R/

% PesynbraThl BBIYMCIUTENBHBIX OKCIIEPUMEHTOB B (opmare Mpe3eHTalMd CO CKPHUHIIOTAMH
nHTep(deiicoB (IIPOTOKOIIOB) M CBOJAHBIMY TA0IUIIAMH.

Jis BBIYKICIICHWIA, BCIIOMOTATeJbHBIX I10 OTHONMIEHHWI0O K HW3y4aeMOMY METOAY, MOXXHO HCIIOJNIb30BaTh
MaTeMaTHYeCKHIl ITaKeT.

! [Iporpammsbl aucHMIUIMH 1O HampasieHuio «l[IpukmagHas MatemaTtnka W uH(oOpMaThka». Y4ueOHO-METOAMIECKOe
o0beanHEeHNEe Y HUBEPCUTETOB. Y 4e0HO-METOMYECKHI COBET 10 MPHKIAAHON MaTeMaTuke u nHpopmaTtuke. M.: 3n-Bo
¢akynsrera BMuK MI'Y, 2002. C. 59-62.
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Ilpumep mooenvnoit 3a0auu

OnHOI M3 OCHOBHBIX MOJICNIBHBIX 3aj1a4 Kypc sBjsiercs 3anava Jupuxie ans ypaBaeHus [lyaccona (3agada o
nporu0e HarpyKeHHOH MeMOpaHbl). DTO MOJHOCTHIO COOTBETCTBYET TOW 3HAYUTEILHOW METOAMYECKON POIIH,
KOTOpas OTBOAMTCS pa300py pa3JIMYHBIX METONOB PEIICHUS STOW 3aJauyd B Yy4eOHOH nuTepaTtype (cM.,
Hanpumep, [Camapckuit A.A., I'ymua A.B., 2000], [Mapuyk I".1., 1980], [Hemunouu b.I1., Mapon U.A.,
[lyBanosa 3.3., 1967] u ap.).

CHCHI/Iq)I/IKa YUCJICHHOI'0 PCHICHHA TaKOBa: B XOAC AUCKPCTU3ALUK 3aJada CBOAUTCA K PEHICHHUIO CUCTEMbI
JTUHEHHBIX YpaBHEHUH C pa3peKEHHOM MaTpullel, MpuyYeM MJs OTBICKAHWsS PpEIIeHHs I[eecoo0pa3Ho
IPUMEHSTD UMEPAYUOHHbLE MEMOObL TUHEUHOU aAnceopbi.

[TorpemmHocTs BKIIIOYAET HECKOIBKAX KOMIIOHEHT: KPOME BBIUHCIUTEIBHON IOTPEITHOCTH, HMEIOTCS
MOTPEIIHOCTh AMCKPETU3AIMH U TOIPEIIHOCTh UTEPALMOHHOrO CIIoco0a PEIIeHUs TUCKPETHOW 3amaun. [Ipu
BBIOOPE CETOK, TapaHTHUPYIONIMX HEOOJBIIYI0 MOrPEIIHOCTh JUCKPETU3ALMH, OIPEIIHOCTh METOAa MOXKET
BO3pacTaTh, TaK KaK PACTYT Pa3MEpPHOCTh CUCTEMbI, OOYCIOBJIEHHOCTh M MaJaeT CKOPOCTh CXOJUMOCTH
WTEpaIlMOHHOT0 METO/Ia.

B pamkax JlabopaTopHOro MpakTHKyMa HCIIONB3YeTCsl MPOTrPaMMHBIA KOMIUIEKC (TpeHaxkep) JUIs aHaimu3a
[IOCTAaHOBOK 33J]aul U METOJI0B YHCIIEHHOr0 perieHus. Llenbto 1abopaTopHbIX paboT sABiIsieTca NoA00p CETOK U
[apaMeTpoB MTEPALMOHHOIO METOJa, IPH KOTOPhIX MCXOIHAas MOJENbHAas 3ajada Oyner pelleHa ¢ Majlod
00111 TOrPENTHOCTHIO.

3ajmanue CcHadajda BBINOJHSETCS Ha MporpaMMe-TpeHakepe, 3aTeM CTYAEHT JOJDKEH BOCIPOU3BECTH
pE3yAbTaThl SKCIIEPUMEHTA C ITOMOILIBIO MPOrPAMMBI, IOJATOTOBJIEHHONW CaMOCTOATENBHO.

CamocmosamenbvHas ucciedo8ameibCkas paboma cmyoenmos (npoexkm,)

B cocrage [Ipaktukyma n JIaGopaTOpHOTO MPAaKTHKyMa MPETYCMOTPEHBI HCCIIEIOBATEIBCKHE MTPOCKTHI (CM.,
Hanpumep, 1. 20-21 CopepkaHus AMCUUIUIMHBI). IIpOEKTHI mpearmonaraloT JHOO TEOPETHUYECKOE
WCCIIeIOBaHNe, JIMOO HAINPaBICHBI HA MOCTPOCHUE BHIYMCIUTEIHHOTO IKCIIEPUMEHTa U (W) MPOTPAMMHYIO
peau3aImio METo Ia.

[IpoekTsr kak hopMa caMOCTOATETHHON pabOTHI CTYICHTA CIYXKaT JJISl OIEHKH (POpMHUPOBAHMS KOMITETEHITHH
IK-5.

Jlnist oGecrevenns caMOCTOSITENBHON PabOThl O0YYAIOLIMXCS UCTIONB3YOTCS JIIEKTPOHHBIE KYPCBI, CO3IAHHbIE
B chcTeMe dIieKTporHoro obyuenus HHI'Y - https://e-learning.unn.ru/:

1. Crponruna H.P., bapkanos K.A. Uucnennrsie Mmeronsl. Cemectp 5. DYK, yueOHO-MeTOnMYECKHIA
komrutekc. DoH/ 3JeKTPOHHBIX 00pa3oBatenbHBIX pecypcos HHI'Y. H. Hosropon, 2014. Un.H.
815E.14.08. URL: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox TpeOyer
aBTOPU3ALIUH.

2. Crponruna H.P., bapkanoB K.A. Uucnennrsie Mmeronsl. Cemectp 6. DYK, yueOHO-MeTOnNYIECKHIA
komrutekc. DoH/I 3JIeKTPOHHBIX 00pa3oBatenbHBIX pecypcos HHI'Y. H. Hosropon, 2014. Un.H.
831E.14.08. URL: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox tpedyer
aBTOPH3ALIUH.

5. @ oH/T OLIEHOYHBIX CPEICTB JIJIs1 MPOMEKYTOUHOH ATTECTANMH M0 TUCHUTIIIHHE (MOIYJII0),
BKJIFOYAIOIIWH

5.1. Onucanne MKaJI OEHUBAHUSA Pe3yJIbTATOB 00yUeHHS 110 TMCIUIIHHE

VYpoBeHb [Ikaa oreHUBaHUA CHOPMUPOBAHHOCTH KOMITETEHITHIA



https://e-learning.unn.ru/,
https://e-learning.unn.ru/course/index.php?categoryid=24
https://e-learning.unn.ru/course/index.php?categoryid=24

copmuposar- HEYJIIOBJIETBO | YJ/IOBJIETBOPH
HOCTH ILIOXO XOpOIIO 0Y€Hb XOpOIIIO OTJINYHO MIPEBOCXOTHO
. PUTEIBEHO TEJIEHO
KOMIIETEHIINH
(uammKaTopa
JOCTHKEHUS He 3aureno 3auTeHo
KOMITETCHITNH)
OrcyrcTBUe
3HaHUH
YposeHb VYpoBeHb
TEOPETHIECK . N
3HAHHH B 3HAHUH B
oro YpoBeHb MunuMansHO YpoBenb
. . | obbeme, 00BeME, . YpoBeHb
Marepuana. 3HAHUW HIWKE | IOIMYCTUMBIN 3HAHUU B .
COOTBETCTBYIO COOTBETCTBYIO 3HAHUH B
MHHUAMAJIb- YPOBEHB obbeme,
. eM eM 00BeEME,
HeBo3MOXHO | HBIX 3HAHHUI. COOTBETCTBY
. nporpaMme nporpaMme MPEeBHIIIAFONT]
3Hanus CTb OLEHUTh | TpeOoBanui. | JlomymeHo OILEM
TTOATOTOBKH. MO/ITOTOBKH. eM
IIOJIHOTY Wmenu mecto | MHOTO I I nporpaMme
N OITYIIIEHO OITYIIIEHO porpamMm
3HaAHUU rpyOble HerpyobIX - - MO/ITOTOBKH, porpany
HECKOJIBKO HECKOJIEKO TIO/ITOTOBKH.
BCJIEJICTBHE OITHOKH. OIINOOK. ¥6 6e3 ommooK.
HerpyobIX HECYIIECTBEHH
oTKaza P ym
ook BIX OITHOOK
o0yJaromiero
Cs OT OTBETa
IIponemoncT
IIponemoncTpu
IIponemoHcT PHpPOBaHBI
POBaHBI Bce TIponemoncrpn [Mponemonct
OtcyrcTBUe TTpu PHPOBaHBI BCE
OCHOBHBIE POBaHBI BCe PHpPOBaHBI
MHHUAMAJIb- pelICHUH OCHOBHBIE OCHOBHBIE
. YMEHHUSL. OCHOBHBIE BCE
HBIX YMEHUU. CTaHJAPTHBIX YMEHU. YMEHUs,
Pemrensr Bce YMEHHUSL. OCHOBHEIE
HeBo3moxk- 3a/1a4 He PernreHs! peLIeHsl Bee
OCHOBHBIE Pemrensr Bce yYMEHHs,
HOCTbH MPOJIEMOHCTP THUIIOBBIC OCHOBHBIC
3aJa4 C OCHOBHBIE PpeLICHBI Bce
OLICHUTH HPOBaHbI 3aJa4 C 3a7a4 C
HerpyObIMU 3a7avH. OCHOBHBIC
YMenus HaJINYUe OCHOBHBIC HerpyObIMU OT/ACNBHBIMH
N OIINOKAMH. BeinosnaeHst 3a1a4m.
YMEHUI YMEHHS. OIINOKAMH. HECYIIeCT-
BeinosnaeHbt BCE 3aIaHMs, B BeinonHeHsr
BCJIC/ICTBHE BeinosiaeHbt BEHHBIMHU
BCE 3aJaHMs, B | IOJHOM BCE 3aJIaHMU,
oTKaza Hmenu mecto | Bee 3amanus, HEJI0YeTaMH,
TIOJTHOM obbeme, HO B TIOJTHOM
obydaromero | TpyObie HO HE B BBITIOTHEHBI
6 obbeme, HO HEKOTOpEIE C obobeme Oe3
Cs1 OT OTBETA OIIIMOKH. T1I0JTHOM BC€ 3a/1aHUA B
HEKOTOpEBIE C HeJI0ueTaMM. HEJI0UETOB
obbeme. MOJIHOM
HEJI0UeTaMH.
obbeme.
IIpu
OtcyrcTBHE P
peleHnm
BIIa/ICHUS Nwmeercs IIponemoncr- IIponemoncTpu
CTaHIApPTHBIX ITponemoncr
MaTepUaJIOM. MHUHUMAJIbHBI | PHPOBAHBI POBaHBI [ponemonct
3aJla4y He o PUPOBAHBI
Heso3moxxHo i Habop 6a3oBbIC 6a3oBble pupoBaH
MIPOJIEMOHCTP HaBBIKH [IPU .
CTb OLICHUTH HaBBIKOB /Il | HABBIKH IPH HaBBIKH [IPH TBOPYECKUI
HMPOBAHBI peuieHnn
HaJIUYUe peteHust peleHnn pelieHun MOAXO[ K
Hagpixu 0a30BbIC HECTaHJapTH
HaBBIKOB CTaHIAPTHBIX | CTAHIAPTHBIX CTaHIAPTHBIX PEILICHHIO
HABBIKH. BIX 337124 0e3
BCIIC/ICTBUE 3a1a4 ¢ 3a1a4 ¢ 3a1a4 6e3 6 HECTaHIApTH
OLINOOK U
OTKa3a HEKOTOPBIMH | HEKOTOPBIMH OLINOOK U BIX 3a7a4.
p HNmenu mecro HEJI0YETOB.
o0y4aromiero HEIOYeTaMHU. | HeJoueTaMu HEJI0YETOB.
yaatont rpyosie
cs1 OT OTBeTa
OLTHOKH.
Ixana oeHKH NPU NPOMEKYTOYHON aTTECTALMHU
Onenka YpoBeHb NOATOTOBKH
Bce xoMrieTeHIM (4acTé KOMIIETEHITHI), Ha (POPMUPOBaHHUE KOTOPHIX
3a4TE€HO IIpeBocxonHo
HaTpaBJIcHa JUCIUILINHA, CPOPMUPOBAHBI HA YPOBHE HE HIDKE «IIPEBOCX OTHOY




Bce xommereHmmM (4acT KOMIIETEHIMI), Ha (opMHpOBaHHE KOTOPBIX
OT1nu4HO HarpaBJieHa AUCHUIUINHA, chOPMUPOBAHBI HA YPOBHE HE HIKE «OTIMYHOY, TIPH
9TOM XOTA ObI OJTHa KOMIIETEHINS c(hOPMHUPOBaHA Ha YPOBHE «OTIINIHO)

Bce xkommereHnmn (9acTM KOMIETEHIMH), Ha (OpMHpOBaHHE KOTOPBIX
HampaplieHa JUCHMIUIMHA, C(QOPMHPOBAaHBI Ha YypPOBHE HE HWKE «OYEHb
XOpOLIO», TIPH 3TOM XOTA OBl OIHAa KOMIIETEeHIUs c(hOpMHUpOBaHa Ha ypOBHE
«O4YEHb XOPOIIO»

OueHsb x0pouIo

Bce xommnereHuMM (4acTH KOMIETEHIWi), Ha (opMHpOBaHHE KOTOPBIX
Xoporo HarpagJieHa JAUCHUILINHA, C(OOPMHUPOBAHBI HA YPOBHE HE HUXKE «XOPOLIO», IPH
9TOM XOTA OBbI O/THa KOMIIETEHIINS c(hOPMHUPOBAHA Ha YPOBHE «XOPOILIO»

Bce kommereHumu (4acTM KOMIETEHIMI), Ha (OPMHPOBaHHE KOTOPBIX
HampapjieHa  JUCHUIUIMHA, C(HOPMHUPOBaHBl Ha  ypOBHE HE  HHWXKE

VY 10BIETBOPUTEIHHO

«YIIOBJIETBOPUTEILHOY, ITPU 3TOM XOTS ObI OfIHA KOMIIETEHIMSI c(hOPMUPOBaHA
Ha YPOBHE «YIIOBJIECTBOPHUTEIILHO
Xors OBl oJiHa KOMITETEHIINS copmMupoBaHa Ha ypoBHE

HeynoBieTBOPUTENbHO | «HEYIOBJIETBOPUTEIBLHO», HU OJHA W3 KOMIIETEHIMI He cpopMHUpOBaHA Ha

HE 3a4TEHO YPOBHE «ILJIOXO0»
ITnoxo Xors Obl O/IHA KOMIIETeHIHs CPOPMUPOBAHA HA YPOBHE ILJIOXO
5.2. TunoBble KOHTPOJbHbIE 3aJaHNUS WM UHbIE MATEPUAJIBLI, HEOOXOAMMBIE ISl Ol[€HKH

pe3yJIbTaTOB 00y4eHusI

5.2.1. KoHTpoJbHbIE BONPOCHI K 3a4eTy

Koo ¢opmupyemon
Bonpocwt popmupy
KomMnemeHnyuu

1. Meron poroHku. BeraucnurensHas yCTOHYHBOCTh METOIOB
< 3amuce CJIAY ¢ TpexmmaroHalbHON MaTpUIIeH
<> BeiBoz hopmyn merona nporoHKu
<> Teopembl 0 IPUMEHUMOCTH METOZA
<> BreruncnurenpHas yCTOMYHBOCTD [IK-5
<> OrieHKa TPYJOEMKOCTH
< [IpuMeps! puMeHEeHH (3a0a49H):

v’ CIUTadH-UHTEPIOJAINSA

v' kpaeBbie 3amaun it OIY

v/ HeCTaIlOHAPHOE YPaBHEHHE TEILIONMPOBOIHOCTH
<> ukmnaeckas mporonka®. MaTtpudras mporonka™®
2. OCHOBBI TEOPUH UHTEPIIOSLNN
CrnaliH-UHTEPIIONSIIUS
<> KyOuueckwuii criaiiH, ero cBoiicTBa, KAHOHUYECKUH BUJT K5
<> 3anaya crilaliH-MHTEPIOJISALUH, BEIOOD TPAaHUYHBIX yCIOBHHA
<> Teopema 0 CyIIeCTBOBaHMHM, €IMHCTBEHHOCTH W CIOCOOE MOCTPOCHUS

HWHTEPIOISIHOHHOr0 KyOU4eCKoro cruiaiiHa
<> CxoanMOCTh CIUTaiH-MHTEPIIONIALUN
» CwMbicn KyOndeckux criaiHoB, cMbica EI'Y
WnaTepnonsauus moTmHOMaMu

. I1K-5

<> VHTEeprnonsSUOHHbIA MOJMHOM, T€OpEMa O CYLIECTBOBAaHHS, €IMHCTBEHHOCTU U

npeacraBieHuu B popme Jlarpamxka
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Koo popmupyemon

Bonpocut
KomnemeHnyuu
<> [orpemrHoCTs WHTEPIONANUK  (IKCTPAMOJSIINK), BBIUUCIUTEIbHAS M 0O0IIas

MOTPEITHOCTh, aHATTU3 O0IIEH MmorpenHocTy (3a1a4a)

<> Teopema 0 MOrpeIIHOCTH UHTEPIONSALUH (IKCTPATIONSIIIN)

<> TeopeMbl 0 cXOOUMOCTH (OTCYTCTBHU CXOJUMOCTH)*

<> Tabnuup! pazHocTel. 3auch UHTEPIOISILIMOHHOTO TToIMHOMA B opme HbroToHa
u apyrue 3anucu. CriocoObl BEIYUCICHUS TTOJIMHOMA ™

<> WHTepnonsiuoHHbIi MoaTuHOM JpMuTa*®

<> WuaTepnonsiust TpUroHOMETPHYECKUMH TTOIMHOMaMK ™

3. YUucnennoe auddepeHrpopatme

<> ®opmynsl uncneHHoro nauddepennupoBanus (OY/I) MHTEPIONSIIMOHHOTO THIIA.

IIpuMep: npaBblil Pa3HOCTHBIN ONEPATOP IJIsl BBIYMCIEHUS IIEPBOM IIPOU3BOIHOU

Ha JIByXTOYEYHOM MIa0JIoHE:

v’ cnoco0 MOCTPOEHHs, IOTPEIHOCTh YUCIEHHOro audepeHupoBanus, IK-5
nopsiiok  opMynbl,  TOYHOCTH  (OPMYJIBL, TIOPSJOK  TOTPENTHOCTH,
BBIYHMCIUTEIbHAS U 00I11ast MOTPEIIHOCTh, aHAIN3 00IIEH OrPeIHOCTH

v/ ONTHMAJIbHBIN AT YUCIEHHOTO qu(pepeHIupoBatus

X ITocTtpoenue u ananus croiicts ®YUJ[ Ha npumepax.

<> [Toctpoenne ®Y/] merogomM MOMEHTOB (TIpUMep)

4. Metoap! perieHns KpaeBbIX 3a7ad: HHTErPaTbHO-MHTEPIIOISIIMOHHBINA METO/

X Mooenvnas 3adaua | (crammoHapHOE YpaBHEHHE TEIIONMPOBOIHOCTH C
pa3peIBHBEIME KO3 HUIIMEHTaMH, TIepBas KpaeBas 3ajada), ITOCTPOCHHE MK-5
Pa3HOCTHOM CXEMBI MHTETPaJIbHO-MHTEPIOISILIMOHHBIM METOIOM

X BapuanTsl 3amucu Ko3(QQHUIIMEHTOB CXEMbI

X O00CHOBaHHE METOJIOB PEIICHUS CXEMBI

<> AHanu3 o0u1eii MOrpemHOCTH penIeHHs

5. Teopus pasHocTHBIX cxeM. [IpuMep aHamu3a CXOAUMOCTH.

< Mooenvuas 3adaua 1l (crammoHapHOE YpaBHEHHE TEIJIONMPOBOAHOCTH C

TTOCTOSTHHBIMHU K03 (pHUIMieHTaMH, TepBast KpaeBas 3ajada), aHaIi3 TOTPEITHOCTH, MK-5

MOrPEIIHOCTH alNPOKCUMALINH, TOPsAAKa allPOKCUMALNH, TTOPSAAKa CXOIUMOCTH,

YCTOMYUBOCTH CXEMBI

<> Jloka3aTeabCTBO CXOAUMOCTH

<> AnHanu3 o01Iel MOrpenrHOCTH PelIeHus

6. KoHcepBaTHUBHBIE pa3HOCTHBIE CXEMBI

<> [lonsiTHE O KOHCEPBATHUBHBIX PAa3HOCTHBIX CXeMax Il peIICHHs] ypaBHEHUH
MaTeMaTH4eCKOH (hU3UKH

<> Teopemsl 0 cxomuMocTH cxeM ((POPMYITHPOBKH) TK-5

<> [IporpaMMel (TECTBI) ATl OLIEHKU BBIYUCIUTEIbHONW HOIPELIHOCTH

<> TunoBass w ymydmeHHass annpokcumanus ['Y 1us  pemeHuss TpeTbed u
CMELIaHHOW KpaeBbIX 3a1a4™ (ONTHMM3ALHUS CXOAUMOCTH)

» [TprMepbl HEKOHCEPBATHBHBIX CXEM, OTCYTCTBHE CXOANMOCTH, TUCOAIAHC CXEMBbI

7.3agaua Hupuxyie ans ypaBHeHus llyaccona. BeiOop u peanusaunyss 4YMCIEHHOTO

perieHus S

IlocranoBka 3aga4u, BI:I60p CXEMBI

R/

< Mooenvnas sadaua 111 (3apaua Qupuxine aist ypasHenus IlyaccoHa), mocTpoeHue

11




Koo ¢popmupyemon

Bonpocut
KomnemeHnyuu
Pa3HOCTHOM CXEMBI
<> 3anuchk cXeMbl B MATPHYHOM BHJIE, OJIOYHASI CTPYKTYPa MaTPHULIBI
<> VY TBep:KIeHUS O CBOMCTBAX MaTPHIIBI
<> VYTBepKIOEHUST O  CBOWCTBaX CXeMbl  (MOTPEIIHOCTh W TMOTPEHIHOCTh
anmpOKCUMAIlMM, €€ OLEHKA, IMOPSIOK, CBS3b IMOTPEUIHOCTEH), (OpMyITUpOBKa
TEOPEMBI 0 CXOJUMOCTH
BBenenue B UTepaliMOHHBIE METO/IbI JTMHEHHOW aareOpsl
< Urepammonnsie metogsl pemenust CJIAY, XomuMOCTh METOI0B
<> [orpemnocTs, HEBA3Ka, TOYHOCTH METO/Ia Ha I1are
X Kputepun octaHoBkM MeTona
<> Or1ieHKa MOTPEeNIHOCTH Yepe3 HEBSI3KY
<> CuMMeTpUYHBIE U TTOJIOKUTENBHO-OMpeeIeHHbIe MAaTPHIIBI, UX CBOMCTBA, IPUEM I1K-5
HOpMaJIU3aIuu
<> OreHka criekTpa MaTpHibl, Teopema ['epimropuna
<> [TpuMeps! UTEPaIMOHHBIX METO/IOB, UX PEATH3alluH, TEOPEM O CXOAUMOCTH:
v' wmerop Skobu
v’ wmeron 3eiiens
v/ MeTOJI BepXHEH peNlaKcalny, ONTUMAIBHBIN IapaMeTp METo/1a
Pemenue monensHOM 3a1aun
X O06ocHOBaHME TPUMEHEHHS METOO0B (3eiiAerb, BEpXHsIS peraKCaIimsl) K5
<> Peanu3zarnus MmeTonos
X Ormenka norpemaocTy pemeHus CJIAY
<> AHaIu3 CTPYKTYphI 00IIIel IOrpeNTHOCTH, YIIPaBICHUE TapaMeTpaMHy cueTa
8. 3amaya /[lupuxmne s ypaBHeHus Ilyaccona. IlpuHimn MakcumyMma. AHaIM3
CXOIMMOCTH CXEMBI U O0IIeH MOrPEeUTHOCTH
<> [[TaGmon y37a, OKPECTHOCTH y37la, TPAaHWUYHBIE W BHYTPEHHHUE Y3JIbI, THIIBI
BHYTPEHHHX Yy3JIOB, CBSI3HBIE M HECBSI3HBIE CETKH MK-5
<> [MpuammMn makcumyMma, moKa3aTenbCTBO. CyIEeCTBOBaHWE W EAWHCTBEHHOCTH
pEIIEeHUs] CXEMBI
<> JlokazaTeabCTBO CXOANMOCTH CXEMBI
< [locranoBkn momenpHbIX 3amau (IV, V, VI) mas gpyrux tumoB obGmacreid,
000CHOBaHHE BO3MOXKHBIX METO/IOB PELICHHUS
9. YncnenHoe penieHre HECTAIIMOHAPHOTO YPaBHEHH S TEILIONPOBOTHOCTH
<> Mooenvuas 3adaua V1 (HecTanmoHapHOE ypaBHEHHE TEIUIOMPOBOIHOCTH, TIEpBast TIK-5
KpaeBasi 3a/1a4a), SIBHas ¥ YHCTO HESBHASI pa3HOCTHBIE CXEMBI, CXEMBI C BECOM, HX
CBOWCTBA, CIIOCO0 pPEIIeHUs] Pa3HOCTHBIX CXeM
10. Pemmenne CJIAY 6omipIioil pa3MepHOCTH: HHCTPYMEHTHI aHAIH3a CXOAMMOCTH
<> AKCHOMBI BEKTOPHBIX W MATPHYHBIX HOPM, COTJIaCOBAaHHBIC (IIOMYMHEHHBIC)
HOPMBI, UX CBOMCTBAa. MaTpUYHBIE HOPMBI U COOCTBEHHBIE YHCIIA
<> OOyCIIOBIIEHHOCTh JIMHEHHBIX CHCTEM, YHCIia OOYCIIOBIEHHOCTH, MX CBOWCTBA, TK-5
OLIEHKa MOTPENTHOCTH PEIISHHS BO3MYIIEHHBIX JIMHEHHBIX CUCTEM
<> MexaHn3M 00yCIOBIEHHOCTH, TPHUMEPHI
<> CKOpOCTh CXOJTUMOCTH METO/IOB
» Hopmanuzanus CJIAY
11. Pemenne CJIAY Oonpmioil pasMEpHOCTH: METOJ MPOCTOH HUTEpaluu, METO. P

MHWHHMAJIBHBIX HEBSA30K

<> Kanonnueckuii BUJ OJHOHMIAI'OBBIX HWTCPALIMOHHBIX MCTOAOB, HX CBOMCTBa
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Bonpocut

Koo popmupyemon
KomnemeHnyuu

0’0

(sIBHBIC, HESIBHBIC, CTAI[MOHAPHBIC U HECTAI[MOHAPHBIC METO/IbI)

Merop npocToli uTepanuu

v’ 10a00p napamerpa, aHaIu3 CXOJAUMOCTH

4 MCTO/J C OIITUMAJIbHBIM ITapaMETPOM, aHAJIN3 CXOOUMOCTHU

Meroa MUHUMAJIBHBIX HEBA30K, MOA00P MapaMerpa, aHaIu3 CXOIUMOCTH
CornocTaBiieHHE CKOPOCTH CXOIUMOCTH

12. O6ocHOBaHME TPUMEHEHHUST METOJIOB (TIPUMEPHI)

0’0

K/
0’0

K/
0’0

[TocTpoenne MeTo10B Ha OCHOBE OI[EHOK I'PAHUI] CIIEKTpa

Onenka norpemHoctu pemenuss CJIAY Ha ocHOBe TeopeM O CXOAMMOCTH (Ha
MIpUMepe MOJIENbHOM 3aJ1aun)

Mertopl pelieHus mpodieMbl COOCTBEHHBIX 3HAUCHHIA

I1K-5

13. OnTuMHu3anms CXOAMMOCTH: METO ¢ YeOBIIIEBCKAM K-HabOpOM mapaMeTpoB

3amava 00 OTHICKAaHMH TOJIMHOMA, HAMEHee YKJIOHSIOIIErocs oT HyJs (B Kiacce
MTOJTMHOMOB 33JJaHHOM CTEIEeH! CO CTapiiM Kod(pduiimenTom 1)

3amava 00 OTHICKAaHMH TIOJIMHOMA, HAMEHee YKIIOHSIOIIErocs oT HyJs (B Kiacce
MOJIMHOMOB CTEIEHU HE BBIIIE 33J]aHHON O cBOOOTHBIM KoddduipeHToM 1)
Merozpb ¢ uebbieBckuM K-Habopom mapamerpos (K>1)

v’ II0CTpPOEHHE METOJIOB

v/ aHaJu3 CXOIAMMOCTH

v moabop mapamMeTpoB Ha OCHOBE OLIEHOK IPAHHIL CIIEKTpa

I1K-5

14. OnTuMu3aIys CXOIUMOCTH: METO CONPSDKCHHBIX TPAANCHTOB

72
0‘0

72
0‘0

Y/
°

Y/
°

Ceenenue 3amaun pemeruss CJIAY k 3amade onTHMHA3AITIH

CBoiicTBa COINpPSDKEHHBIX HANpaBJICHWI, peIIeHWE 3allaud ONTHMH3aIMd  Ha
JTUHEHHBIX MHOTOO0pa3usix

Meron conpsiKEHHBIX TPAMEHTOB, CIIOCO0 CYeTa, CBOMCTBA METO/Ia, CXOJAMMOCTh
CormocraBieHre CKOPOCTH CXOITUMOCTH METOJIOB

I1K-5

15. AHann3 CXOIMMOCTH Pa3HOCTHEIX CXEM, METOT pa3AeiieHUs TepEeMEHHBIX

Y/
°

Y/
0'0

Mooenvnas 3a0aua VI, sBHast pa3HOCTHAs cXeMa: 3a/1ada Ha COOCTBEHHBIC YHCIIa
1 cOOCTBEeHHBbIE ()YHKIIMH, CBOWCTBA COOCTBEHHBIX (DYHKIWH, MPOCTPAHCTBO U
0asuc st paboTHI Ha Ci0e

IIepBas BcromoraTenpHas 3aJada AJsl aHAJW3a YCTOWYHMBOCTU CXEMBI, CBOWCTBO
BBIYUCIHUTEIBHON YCTOMYMBOCTH

Bropas BcomorarenbHas 3a7ada, TeopeMa 00 YCTOMYMBOCTH CXEMBI 11O TIPaBOi
YaCTH ¥ HAYaJIBHBIM YCIIOBHSIM

AHaH3 MOTPENTHOCTH aNMPOKCHMAIINH, JOKa3aTeIbCTBO CXOAUMOCTH

UnicnieHHOE pelieHne HeJTMHeHHOM 3a1aum™

I1K-5

16. Pemnenne 3amaun Komm ams OOBIKHOBEHHBIX AMQQEpEHINANBHBIX ypaBHEHHH U

CUCTEM

X3

S

0’0

IlocranoBka 3amaun Komm mias OJ1Y, ocHoBHBIe moHsATHA. OgHONIATOBEIC M
MHOTOIIIATOBBIE METOMABI. lIpuMepbl SBHBIX OJHOMIATOBBIX METONOB, MX
KaHOHMYECKas 3anuch. OpraHu3anus BEIYUCICHUN

['mobGanpHas U JTOKaIbHAS MOTPEITHOCTh METO/IA.

[Topsinok noKaNnbHON MOrPEIIHOCTH U HOPSAOK METOAA

KoHTpons 10KanbHON NOrpelHocT

v 3a cuer JBOWHOrO cueTa ¢ MOJOBUHHBIM IIaroM

v/ ¢ IIOMOIIBIO METOIOB PA3HBIX MOPSAIKOB

I1K-5
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Koo ¢popmupyemon

Bonpocut
KomnemeHnyuu
<> AHanu3 JTOKaTbHOHM MOTPEIIHOCTH U TOPSIIKA METOAOB (IIPHMEpHI)
<> O6ocHOBaHHE OLICHKU JIOKaJbHOW MOTrPEIIHOCTH 3a CUeT JBOMHOTO cyera C
MTOJIOBUHHBIM ILIarOM
<> I'moGanpHas MOrPeHOCTh U MOPSIOK METOIa
< Pemenne 3agaun Komm ms sxectkux cuctem OJ1Y. IToHsTHE KECTKOW CHCTEMBL.
Hessurie Mmerons! Tuna Pynre-Kyrra.
17. Meronp! 00pabOTKK AaHHBIX U MPUOIKEHUS HYHKIUH
Meroa HaMMEHBIINX KBAJpPaTOB
<> [IpuHIMI HAaUMEHBIIUX KBaApaToB. Teopema o CylecTBOBaHUH, €ANHCTBEHHOCTH TK-5
u crocobax moctpoeHuss MHK-nonmnHoMoB 3anmanHoi crerneHn. HopmanbHas
cUCcTeMa ypaBHEHHH, UCTUHHBIE U MPeACKa3aHHbIE 3HAYEHHS OTKIMKA, OCTAaTKH
<> Bri6op crenenn MHK-nonnHOMa, KpUTEpHH Ka4ecTBa PelIeHUs
< [TpubmrkeHus: Ha OCHOBE 000OIIEHHBIX MTOJIMHOMOB
o
[Mpubnmxenus B THIb0EpTOBBIX MPOCTPAHCTBAX
<> OJeMeHT HaWIydllero NPUOMIKEHHs B KOHEYHOMEPHOM MOIIPOCTPAHCTBE IK-5
rUiI0epTOBa MpocTpaHcTBa. Teopema O CyIIECTBOBAHWH, CIWHCTBEHHOCTH U
criocobax ero noctpoenws. [Ipumepsr.
Hawnnyummme paBHOMepHBIE TPUOTMKEHHUS, IKOHOMHU3AIIHS CTEIEHHBIX PSIIOB
X ONeMEeHT HaWITydIllero paBHOMEPHOTO TMpUOMmKeHns (YHKIMA B Kiacce
[IOJIMHOMOB 3a/IaHHOM cTereHu. Teopema 0 4eObIIIEBCKOM albTepHaHCe [K-5
<> 3aza4y 0 IOCTPOEHUH IIOIMHOMOB, HAaMEHEE YKJIOHSIOUINXCS OT HYJIA.
<> OKOHOMM3aLUA CTEIEHHBIX PAAOB, aHAJIU3 IIOTPEIIHOCTU
18. BapuaroHHO-TIPOSKIIMOHHBIE METOIBI PEIICHHSI KPAEBBIX 3312
< UucneHHoe pemreHre KpaeBhIxX 3a1aq Ha mpuMepe auHeitHoro OY 2-Tro mopsaka
C HEOJHOPOIHBIMHU T'PAHUYHBIMU YCIOBUSMHU:
v wmeron by6HoBa-I"anepkuna, METOl KOHEYHBIX 3JIEMEHTOB *
v/ METOJ KOJUTOKAI[HH TIK-5
v' MHK (MHTErpajbpHO U Ha CHCTEME TOYEK)
v' merox Putma*
<> UwncneHHOE KpaeBbIX 3a/a4 Ha mpuMepe 3aaauun Jupuxme™®
v/ MeTOJi KOHEYHBIX HJIEMEHTOB
<> UrcnieHHOE pelieHne HeJTMHEHHBIX KPaeBbIX 3aa4™®
19. UncneHHOE HHTETPUPOBAHUE
<> Ksagpatypueie ¢opmynst (KB®) wuHTEpmONSIHMOHHOIO THIIA: Y3IBI, Beca,
MOrPEIIHOCTh, MOPSIOK, TOYHOCTb, HOPSIOK IOTPEIIHOCTH, BBIYUCIUTEIbHAS,
00111as1 TTOTPELIHOCTh
<> [TocTrpoenune Gpopmysr METOJIOM MOMEHTOB (IIPHUMEPHI)
<> Ksanpatypusie ¢popmynsl Hetorona-Koreca. @opmyna Cumricona, ananus oouieit [K-5
MOrPELIHOCTH
<> CocraBHast ¢Qopmyna CumicoHa, aHaau3 oOLIed MOrPEIIHOCTH W OLEHKa

MOrPEIIHOCTH WHTEPUPOBAHUSI HA OCHOBE NMPOM3BOAHBIX M MO mpaBuiy PyHre.
Hpyrue cocraBHbIe (HOPMYIIBI

Meron afanTHUBHOW KBaJpaTyphl, KpUTEPUI OCTAHOBKHU CUETa, €r0 000CHOBAaHUE
Ksanpatypabie ¢popmyisl HauBbIcier crenenn Tognoctu (I'aycca)*

Bbruncnenre HecoOCTBEHHBIX MHTErpanioB ™

0’0

X3

%

R/
0’0




5.2.2. Twunosble 3aganus/3aga4u Aj1s oueHKH cpopmupoBanHocTH Komnerenuuu ITK-5

Uctounuk: Ctponruna H.P. Ilpaktukym mo xypcy «Uucinennele meronsl». UncineHHoe penieHue 3agaun Komm ans
OOBIKHOBEHHBIX ] depeHManbHbpIX ypaBHeHHH u cucteM: I[lpaktnkym. — Hwxuuit HoBropox: Hmxeroponmckuit
rocyHusepcutert, 2011. — 68 c. Huxke B Tekcre nox Ipunoxxenuem 1 noHuMaeTcs NpUiIoKEHUE U3 3TOrO UCTOUHUKA.

@,

« TunoBble NpakTHYeCKHe 32JaHNs 1J19 oueHuBaHus1 cpopmupoBanHocTu kKomnerenuuu IMK-5,
ungukarop IMK-5.1

IIpumepsl 3axanuii B cocrase IlpakTtukyma

CemecTtp 6

[Ipaktukym 1. HectannonapHoe ypaBHEHHE TEIIONPOBOAHOCTH. AHAIN3 CXOJUMOCTH U MOTPEUTHOCTH

[Ipaktukym 2. Yncnennoe pemrenue 3aaauu Komm st OAY

[paktukym 4. Metop! 00pabOTKK JaHHBIX U TPUOIKEHUST PYHKIUH

N npyrue

+ TunoBble NpaKTHYECKHUE 3aJaHUs JUIsI OeHUBaHus chopmupoBaHHocTH Komnerenmun ITK-5,
ungukarop IK-5.2

IIpumeps! 3axanuii B coctaBe JlaGopaTopHoro npakTukyma

CemecTtp 6

JlaboparopHusblit mpakTukym 2. Pemmenne 3anaun Koy it 00bIKHOBEHHBIX ] depeHInanbHbIX YpaBHEHHH U

CHCTEM

JlaboparopHusblit mpakTHKyM 4. MeTosipl 00pabOTKH JJAHHBIX U TPUOIKEHUST QYHKITHHA

JlabopaTopHbIii IPakTUKYM 5. UnCIIeHHOE HHTErpUpOBaHue (M3ydeHNE CBOICTB METO/IOB)

5.2.3. TunoBoe NpoeKkTHbIE MPAKTHYECKOE 3aJaHHe /Il OLeHNBAHUs cOPMUPOBAHHOCTH

komnereHuuu IK-5, unaukarop IK-5.3, ITK-5.4

5.2.4.
IIpumepsl TEM NPOEKTOB.

CemecTtp 6

Ipaxtukym 3. Yucnennoe pemrenre 3agaun Kormm g OJIY (mpuiaokeHus, BKIOYAs MPOEKT)

JlabopaTopHbIit IpakTUKYM 1. AHaNHM3 peann3anyuy UTePaIiOHHOTO METO/Ia Ha IPUMEpPEe CXEMBI 3a]a9u

JHupuxie s ypaBHeHus [lyaccoHa (BKJIKOYasi MPOEKT)

JlabopaTopHbIii IpakTUKyM 3. Pelnenne HemnHEHHBIX ypaBHEHUH U cucTeM. Pernrenne HecTarmoHapHbBIX

YpaBHEHHH B YACTHBIX MTPOU3BOIHBIX (BKJIKOYASI MPOEKT)

Conep:kaHre 1 TIOPSIOK BHITIOMHEHNS 3a0aHui, a TaK)Ke BapHAHTHI 3alaHuii IpuBeneHsl B [4], [5]

5.2.4. KouTposbHbIle padoTsl 1151 oneHkn kommerenuun IK-5
IIpumepsl 32124 ayAMTOPHOI KOHTPOJILHOH padoThl Nel s ouenku komnerenuun IK-5
Bapuant 1

3aoaua Nel
B Tabnuie npuBenens! (npubimkenHo) 3Havenus Gpynkuu f(X) = ch(x):
X 0.2 0.4 0.5
f(x) 1.02007 1.08107 1.12763

[TocTpoiiTe UHTEPNOMALUOHHBIN NOJUHOM CTENeHH 2, nucnoinb3ys y3isl 0.2, 0.4, 0.5. Beruucnure ¢ ero
momonreio f(X) B Touke X = 0.35.

[IpoBenuTe NONHBINM aHATU3 MTOTPEIIHOCTH B YKa3aHHOM Touke. B Tom uucne:

1) anumure onpeneseHue U MOay4InuTe GOPMYITy HOTPEIIHOCTH HHTEPIOISIIUH.

2) OneHuTe MorpemHoCcTh HHTEPIIONSIUH.

3) 3amuimmTe ompenercHUe, HEOOXOAMMBIE MNPEANOJIOKEHUS ¢ OLUCHUTE BBIYUCIUTEIBHYIO
MOTPELIHOCTb.

4) 3anummTe OnpeneseHue U OlleHUTE OOIYIO TIOTPEIIHOCTb.

5) 3anumute nckomoe 3HaueHue f(X) C yuerom oreHoK 00IIeil MOrpenHoCTH.
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THpumeuarnue. OmmbKol 3a1aHus TAOMYHON PYHKIIUU CUNTACM TTOJIOBHHY SIUHUIIBI TIOCICTHETO

paspsza.
3aoaua Ne2
Hcnonw3ys TabnuYHbIC TaHHBIC
X 0.1 0.2 0.3 0.4 0.5 0.6 0.8
f(x) 1.005 1.02007 1.04534 1.08107 1.12763 1.18547 1.33743
U OIIepaTop

(—fz + 8*f; — 8*f_1+ f_z)/(lz*h)
BBIYHMCIUTE TPUOIMIKEHHOE 3HAaUCHUE TPOU3BOAHOM mopsinka 1 B Touke X = 0.3:
IIpoBenuTe NMONHBIN aHANIU3 IOrPEMIHOCTU. B TOM uncie:
1) 3anumwTe ompeaereHHe W MOAyYInTe (HOPMYITY TOTPEITHOCTH YHUCICHHOTO TU(QepeHIInpOBaHMUS.
Brienute rinaBHbIN YI€H NOTPEIIHOCTH U ONPEAEIUTE €€ MOPAJIOK.
2) 3anmimuTe  OnpezeIeHue,

HCO6XOI[I/IMLIC MMPpEANOJIOKEHNA W  OLCHUTC BBIYHUCIMUTCIBHYIO

MOTPEITHOCTb.
3) 3anuiuTe onpeeeHre U OIIEHUTE OOIIYIO MOrPEIIHOCTb.
Ipumeuanue. OmmOKo 3a1aHUs TAOJIMIHON PYHKIIMK CUNTAEM ITOJIOBUHY CIAUHUIIBI ITOCIEIHEr0
paspsna.
3aoaua Ne3

C menpio YUCIeHHOTO perieHus AU epeHIInanbHOr0 YpaBHEHUs U{ = U;'(X, Xe [O,].],t S [0,1] c
HAYaIbHEIM ycrmoBueM U(X,0)=2X? M TPaHMYHBIMH YCIOBHSAMH U(O,t) =0,U(1,t) =2 3anuummre 4MCTO

HESIBHYIO Pa3HOCTHYIO CXEMY, uMclIo pa3Ouenuit mo npoctpanctey N =4 u mo Bpemenn m=10. Haiimure

3HAUYCHMS CETOYHON (YHKIIMH V(X,t) Ha HYJIEBOM H TIEPBOM CJIOC.

IIpumepsl 3a1a4 Ay IMTOPHOI KOHTPOJIbLHOH PadoThl Ne2 1Jis1 onenkun kommeTenun IK-5
BapuanT Nel

3aoaua Nol
C 1enpro YUCIEHHOTO PElIeHns CTAI[MOHAPHOTO YPpaBHEHHS TETUIONPOBOTHOCTH

9 ko - 01
T (KO ) —a0) U =~ () mpuxe (0, )

u(0)=0,u(d) =1.
() = 2c0s(x),x € (0,&) () = x+1,x € (0,¢) () = {cos(x) +Xx,xe(0,&)
X3 xe (& aw= 2—x*,xe(&)) sin(x)+x e (£)

MOCTPONTE Pa3HOCTHYIO CXeMY METOAOM OasaHca. IHTerpassl BEIYUCIUTE NPUOIMKEHHO, HCIIONb3YsI

, £=0.501

(dbopMyy CpeIHHX NPSIMOYTOJIBHUKOB. 3alUIINTE CXeMY B KO3(pPHULIMEeHThI CXeMbl I JaHHOW 3aa4yd Ipu
MIPOM3BOIIEHOM YucCIe pa3ouennii u ipu N=10 ¢ pUCyHKOM.

3aoaua Ne2
ITocTaBnena 3agada Komu m1st o0bIkHOBEHHOTO AN hepeHInanbHOro ypaBHeHUs
U'(X)=x*x-3*U(x)
x0=0, U(x0)=1.
a) 3anumuTe pacueTHble Gpopmyisl merona Pynre-Kyrra Broporo nopsinka (1) u, monarast mar pasaeiM 0.1,
Haaute uncinenHo U(0.2).
0) 3amummte hopMyiy I OLIEHKH JOKanbHOU norpenHocty pu X = 0.2 u onenute JII1.
B) Mcnonb3ys pe3ynbTathl a), 0), CKOppEeKTUpYTe yncienHoe pemenue npu X = 0.2.
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3aoaua Ne3
[ocTaBnena 3agava Komu mist cuctemMbl 0OBIKHOBEHHBIX AU depeHnaabHbIX ypaBHEHUN
UL'(x)=2*U1(x)-U2(x)+x
U2'(x)=U1(x)+U2(x)*U2(x) —x
x0=0, U1(x0)=1, U2(x0)=1.
a) 3amummTe pacueTHele Gopmynsl merona Pynre-Kyrra Broporo nopsiaka (1) u, monarast mar pasabiM 0.1,
Haiiure yncnenno U1(0.2), U2(0.2)
0) 3anummTe, KaK MoJICYUTaTh BEKTOpP S IS OLEHKH HorpemHocTy npu X=0.2.
B) [lycth amst ynpasieHust marom BeiOpano 3Hadenue eps = 0.001. MokHO 71 IPHHSATH PE3yINbTAT,
nomy4ennbiit s U1(0.2), U2(0.2)?
r) Hy)xHO (MOXHO) JT U3MEHUTH AT IS IPOIOJDKEHUs cdyera?

3aoaua Ned
Hcnons3ys onpezneneHne U pa3iokeHue B pAIbl, JOKKUTE MOPAI0K MeTosia u3 3agaun Ne2a).

3aoaua Ne5
B ycnoBusix 3amaun Ne2a):
Uro HazkiBatoT ri00anbpHoi norpemHocteio (I'TT) B Touke X=0.27?
Kaxk n3mennTcs riodaipHas MOrpentHocTs B Touke X = 0.2, ecu permath 3agady ¢ marom 0.005?
Ha gem ocHOBaHO Bale yrBepkieHue?

5.2.5 Bomnpocsl 15 codecenopanus (1,15 onenku komnerenmuun ITK-5)

I[IpumepsI BonpocoB codece0BaHNS MO Pe3yJIbTATAM BbINOJHEHUS NPAKTHYECKHX
J1a6opaTOPHBIX 3a/1aHUil, cemecTp 6

1. OGyCcTIOBIIEHHOCTH JINHEWHBIX CHCTEM, YHCIIa 00yCIOBICHHOCTH, UX CBOMCTBA, OIICHKA TIOTPEITHOCTH
pelleHUs] BO3MYIIICHHBIX INHEWHBIX CUCTEM

2. Pemtenne CJIAY Goinbliiol pa3sMepHOCTH: METO/I POCTOH UTEPAIlMH, METOJ MUHUMAJIbHBIX HEBA3OK,
no00p MapaMeTpoB U TEOPEMBI O CXOIAMMOCTH

3. OnTuMu3anys CXOAUMOCTH: METOJ C YeObIeBCKUM K-HabopoM mapaMeTpoB, IIOCTPOEHHE, ITIOa00p
MapaMeTpoB, JIOKA3aTEILCTBO CBOMCTB U CXOJAUMOCTH.

4. OnTuMU3aIys CXOMUMOCTH: METOJT CONPSKEHHBIX TPaJNCHTOB

U npyrue...

5.3. 3ananus (oueHO4YHbIE CPECTBA), BLIHOCUMbIE HA 3aYeT
Jas onenxku kommnerenun IK-5 na 3ader mo aucuuniune «[IpakTHKYM M0 YHCJIEHHBIM
MeToJaM», ceMecTp 6, BLIHOCATCH:

1. CoOecenoBanue 1o pe3ynpTaraM BoinoiHeHus [Ipaktukyma, cemectp 6.

2. CobecenoBaHue 1o pe3ynbTaTaM BelltoaHeHus JlaboparopHoro [Ipaktukyma, cemectp 6.

3. CobecenoBaHue 10 pe3ynbTaTaM BIITOJHEHHUS IPOEKTOB U KOHTPOJIBHOU paldoTHI, cemecTp 6.
6. Y4eOHO-MeTOAMYECKOE U HH(POPMALTMOHHOE o0ecnedeHne U CHHMIIIMHbI

a) OCHOBHasl IUTepaTypa

1. Bbaxsanos H.C., XKunkos H.II., KobenskoB I'.M. Hucaenusie meronsl. — M. ; CII0.: dusMatiur:
Hesckuii quanext: Jlabopatopus 6a3oBbix 3Hanuit, 2000, 2001, 2002; — M.: bunom. JlabopaTopus
3Hanui, 2003 (52 3x3.).

2. Mapuyk .. Metozap! BeruncnutensHoil Matematuku. M.: Hayka, 1977, 1980, 1989. (65 3k3.).
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Camapckuit A.A., 'ynun A.B. YUncnennsie merozpl. M.: Hayka, 1989. (44 3k3.)

4, Crponruna H.P., bapkanos K.A. Uucnennsie Mmeroasl. Cemectp 5. OYK, yueOHO-MeToaMY eCKUI
komrIuiekc. DoHJI 3NeKTpOHHBIX 0Opa3oBaTenbHbIX pecypcoB HHI'Y. H. HoBropon, 2014. Nn.1.
815E.14.08. URL.: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox Tpedyer
aBTOPHU3ALUH.

5. Crponruna H.P., bapkanos K.A. Uucnennsie Mmeroasl. Cemectp 6. DYK, yueOHO-MeTOqMY €CKUI
KoMIuiekc. DoH I AJEKTPOHHBIX 00pa3oBatenbHbIX pecypcos HHI'Y. H. Hoeropon, 2014. Un.H.
831E.14.08. URL.: https://e-learning.unn.ru/course/index.php?categoryid=24. Bxox tpedyer
ABTOPU3ALIUH.

0) IOMONHUTENbHAS INTEpPaTypa

6. Hemunosuu B.I1., Mapon U.A. OcHOBBI BEIYHCTUTENBHON MaTemaTuku. M.: Hayka, 1966, 1970. (40

9K3.).

1. Mapuyk I".1. Meronb! BeraucnuTenbHON MaTemaTuku. — M: Hayka, 1980. (50 ak3.).

8. ®dannees [.K., Gagneera B.H. Berancnurensubie MeTOABI JTHHEWHON anreOpsl. M: dusmatrusz, 1960.
(26 3K3.).

B) IIporpaMMHoOe obecrieueHre U IHTepHeT-pecypehl

1. Jlurteparypa s cTyaeHTa pexxum nocryna http://www.libsib.ru/etika/etika-delovogo-obscheniya/vse-
stranitsi

2. Hayunas smekrponnas 6ubanoreka pexxum poctyma http://elibrary.ru/

3. EqWorld. Mup MaTtematnyeckux ypapHenuti / Paspadoruuk — A. JI. [Toasaun. — M.: UTIM PAH, 2004-
2014. DAeKTPOHHBIN pecype, COACPIKALIUI JIEKTPOHHBIC BEPCUH KHUI B CBOOOIHOM JIOCTYIIE
http://eqworld.ipmnet.ru/indexr.htm

4, https://e-learning.unn.ru/course/enrol/index.php?id=827

7. MaTepI/laﬂbHO-TeX]{]{l‘leCKoe odecnevyeHne TUCHUILTHHBI

[lomemernst mpeAcTaBIsAOT co00OM y4ueOHbIE ayaUTOPHH ISl TPOBEACHUSA YYEOHBIX 3aHITHH,
MIPEeyCMOTPEHHBIX TPOrPaMMON: MTOMEIIEHHS ISl IPOBECHIS 3aHATUN JIEKIIMOHHOTO THIIa, 000pyI0OBaHHBIE
MyJTUMENNHHON TEXHUKOH (KOMIBIOTED, TPOEKTOP, SKpPaH); 3aHATHA CEMHHAPCKOTO THIIA; KOMITBIOTEPHBII
KJIacC C JIMIICH3NOHHBIM IPOTPaMMHEIM oOecriedeHreM (cpeapl pa3padOTKH) I BHITIOTHEHHS JTa00paTOPHBIX
MIPaKTUKyMOB.

[Tomemenuss It CaMOCTOSITENIBHOM PaOOThI  OOYYArONIUXCS OCHAIICHBl KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXHOCTBIO TOAKITIOYCHHUS K ceTu «MHTepHeT» M oOecmedeHsl JOCTYIIOM B
ANIEKTPOHHYIO HH(OpMAIIMOHHO-00pa3oBaTenbuyto cpeny HHI'Y.

[Iporpamma cocraBiena B cootBerctBuu ¢ Tpedoanusimu OC HHI'Y 01.03.02 Ilpuxnagnas
MaTeMaTHKa U HHPOpMAaTHKa.

ABTOp: K.¢.-M.H., goueHT kapeapsl AYMuYA Crponruna H.P.
Penensenr: n.1.1H., npodeccop HI'TY um. P.E. Anekceena Jlomakuna JI.C.
3asenyromuii kadeapoit IYMuYA: a.¢.-m.1. A.B. Kanunun

IIporpamma oroOpeHa Ha 3aceJlaHul METOIMYECKOM KOMUCCUM MHCTUTYTa MH(OPMAITMOHHBIX
TEXHOJIOTUH, MaTeMAaTUKU 1 MexaHuKH oT 1 nexaOps 2021 roxa, mpotokomn Ne 2.
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