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PABOYASA ITPOI'PAMMA JUCIIAIVINHBI
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1. JEJIM OCBOEHNA JCHUIT/IMHBI

2. MECTO JUCHHAITINHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 11 COOEP)KAHUE JVCLATIIINHBI

4. ®OPMbI KOHTPOJIA OCBOEHUA ONCHUITJIMHEBI
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o Ilpunoxenue 1. AHHOTAaLusI paboyeii MporpaMmbl

o Ilpunoxenue 2. TexHonoruu u Gopmel 00yueHUs
o [Ipunoxenue 3. PoH/bI OLIEHOYHBIX CPE/ICTB



1. OE/IN OCBOEHUSA ITNCHOAUITJIMHBI
Llesibro 0CBOEHUS AVUCLUIUIMHBI SIB/sIeTCSsT (POPMUPOBaHKE CAeAYHOIMX KOMITeTeHIUA:

OIIK-4 — Criocob6eH MoHUMaTh MPUHLIUTIBI pab0ThI COBPEMEHHbBIX MH(MOPMAI[UOHHBIX TEXHOIOTHH W MCII0/Ib30BaTh UX [JIs
pelLeHvst 3a7au MpodeCcCUoOHaNbHON eATeNbHOCTH

ITK-1.1 — CrniocobeH K aHa/nu3y 3a/laud IO MPOEKTHPOBAHUIO THIIOBLIX CUCTEM, NMPUOOPOB, Y3/I0B U JieTaseld Jia3epHOM
TEXHHUKH, JIa3ePHBIX OMTHUKO-3JIEKTPOHHBIX ITPUOOPOB 1 CUCTEM

DOpPMUPOBaHUIO KOMITETEHLVH CJTYKUT [JOCTIKEHVE CIeAYIOIUX pe3y/bTaToB 00pa30oBaHus:
OIIK-4

3HAHUSA:

1. TIpeACTaBIATL MaTeMaTHUeCKUe MEeTO/bl, HeOOXOAUMbIe [ aHA/IM3a U MOJIIUPOBAHUS YCTPOUCTB, TIPOLIECCOB U
SIBJIEHUH TIPU TTOUCKE OMTUMAaJILHBIX PellleHHU HayuHO-TeXHUUeCKUX MpobieM U BbIOOpa HAWIYUIIHUX CIIOCOOOB pearn3anyuu
3TUX METO/IOB;

2. aHa/IM3a MPOU3BOACTBEHHBIX MPOLIECCOB U CUCTEM;

3. 3(ddeKTMBHO WHCMOMB30BaTh BLIUMC/IUTE/NbHBIE CPEACTBA [JIsl pEIleHUs 3afiad 10 OOL[eMH)XXEeHEePHBIM U
TIPOGUIUPYIOIIUM JUCLIUTTMHAM;

YMeHusi:

. 3HaTb OCHOBHBIE CBe/IeHUsI U3 TeOPUH TIOTPeIIHOCTeH;

. OCHOBBI TEOPUH NPUODKEHNH (HYHKLIMIH;

. UUC/IEHHbIE METOABI TMHEHHOW anredphi;

. UUC/IEHHbIE METOABI PEIlIeHUs] HeJIMHEHHBIX YPaBHEHUN U UX CHUCTEM;
. UMC/IEHHbIE METOABI pellieHus auddepeHIranbHbIX YPaBHEHNH;

. 006/1aCTH TIpUMeHEHUsI U3yUEeHHBIX METO/IOB;

HABbIKU:

1. yMeTb CTPOMTh MaTeMaTHUeCKUe MOJIE/IH MH)XEHEPHBIX 3ajlau W aHAM3MPOBaTh MPOW3BO/ICTBEHHBIE MPOLIECCHI Ha
OCHOBE WX MaTeMaTHueCKUX MojieJiel;

2. WCIO/Ib30BaTh BO3MOXXHOCTH OBM [/i1 BbIpa)keHUs] KOJWUECTBEHHBIX M KAUueCTBEHHBIX CBsi3ell peasbHbIX
TIPOLIECCOB, TIOCTPOEHUS U UCC/Ie0BAHUS MOJIEJIEH, Jie/laTh TIPAKTUUECKUE BBIBOJBI U3 PE3Y/IbTATOB UMC/IEHHBIX U HATYPHBIX
IKCIIEPUMEHTOB.

IIK-1.1

3HAHUsA:

1. pa3buparbCs B MHOrooOpa3uu COBPeMEHHBIX CPe/ICTB MaTeMaTHueCKoro OIUCaHMUs;

2. MeToZOB 06pabOTKK M aHann3a pe3y/ibTaTOB UHUC/IEHHBIX U HATYPHBIX SKCIIePUMEHTOB;

Ha ypOBHe TTOHMMaHWA U BOCIIPDOM3BeeHUA:

3. BBIOMpATH U pa3pabaThiBaTh aIrOPUTMBI PeIIeHUs 3a/iau, CBA3aHHbIX C UMC/IOBOM 00paboTKol MH(MOPMAaIWY;;

YMeHus:

. 3HaTh OCHOBHBIE CBEJIeHUs U3 TEOPUH ITOTPeIIHOCTeH;

. OCHOBBI TEOPUH MPUOIMKEHUH DYHKI[HIA;

. UMC/IEHHbIE METO/IbI IMHEHHOM anredphi;

. UHCJIeHHbIe MeTOZbI pPellleHus HeJIMHeHHBIX YPaBHEHUH U UX CHUCTeM;
. UMCJIeHHbIe MeTO/IbI pelieHus JuddepeHIMaabHbIX ypaBHEeHWH;

. 00/1aCTH TIPUMEHeHUsI U3yUeHHbBIX METO/IOB;

HABbIKU:

1. wWccnepoBaTh C TIOMOIIBIO UYHC/AEHHBIX METOJOB TPOLIECCHI U SIB/IEHUs], OIKChIBaeMble OOBIKHOBEHHBIMU
I depeHIMaTEHBIMU YPaBHEHUSIMU;

2. WMeTb OIBIT AHAJUTHYECKOTO ¥ YHC/IEHHOTO pelleHHsl YpaBHEHHM armpoKcuMalud, AuddepeHIaabHbIX
ypaBHEHWH, 3ajau JIMHEMHOW anrebpbl, KCIOMb30BAHUS BO3MOXKHOCTEH coBpeMeHHbIX JBM U ombIT paboTel €O
CTaHZAPTHBIMU TTaKeTaMU TIPHKJIIHBIX TIPOTrPaMM.

DU WN -

DU WN -



2. MECTO AU CIIUIIVYIMHBI B CTPYKTYPE OOII BO

Muciuniiaa BBIMUC/IUTE/IBHASI MATEMATHKA siB/isieTcst JUCLIMTUTHHOM 00s13aTe/IbHOM yacTH 0/10Ka 1
TporpaMMbl TIOATOTOBKHU 110 HaripaBieHuto 12.03.05 JlazepHass mexHUKa u ia3epHble MexHON02uU.

Copep>kaHue JUCLUTUIMHBI SIBSETCS JIorhyecKuM rpogospkeHneM auctviyind: BBICIIIASLI MATEMATUKA.

CopepkaHve JUCLMIUIMHBI SIBJISIETCS OCHOBOM it ocBoeHusi aucuuiuiiH: ABTOMATU3NPOBAHHOE
IMPOEKTUPOBAHUE JIASEPHBIX CUCTEM, JIABEPHBIE METPOJIOTUYECKHWE CUCTEMBI, METO/IbI
OIITUKO-OU3NUECKUX U JIABEPHBIX U3MEPEHUI, HAYYHO-UCCJIEJOBATE/IBCKASI PABOTA,
HEJIMHEVHASI OIITUKA, OCHOBBI KOHCTPYUPOBAHUSI OIITUKO-3/IEKTPOHHBIX UM JIABEPHBIX
IMPUBOPOB, IIPOEKTHO-KOHCTPYKTOPCKASA IIPAKTUKA, TEOPUA W IIPOEKTHUPOBAHMUE
IMPOTOYHBIX I'A30BBIX JIASEPOB, CUCTEMHOE ITPOEKTHPOBAHUE.

[TpenBapyTebHBIE KOMITETEHLMH, CHOPMUPOBAHHBIE Y 00yUarolerocs 10 Hauasa u3yueHusi JUCLIATIIMHBL:

e OIIK-1 — Criocoben TIPUMEHATHb €CTeCTBEHHOHAYYHbIe 1 OGH.IEI/IH)KEHEPHLIE 3HaHMS, METO/Ibl MaTeMaTHu4yeCKOIro
dHaJ/IM3a U MO e/IMPOBAHUA B HH)KEHepHOﬁ AedaTe/IbHOCTH, CBSI3aHHOM C MMPpOeKTUPOBaHEM, KOHCTPYUPOBaHWEM U
TeXHOJIOTUAMMU TPOU3BOACTBA ]'Ia3epHOI>i TeXHUKU



3. CTPYKTYPA 1 COJEPXXAHUWE TUCIUIT/IMHBI

OO0111ast TPY0€MKOCTb AUCIUIIMHBI COCTABIISET 3 3.€.

3.1. Cogep:kanue (AMAAKTHKA) JUCLUILTHHBI
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Paszpien 1. J/ieMeHTapHas TeopHs MorpemHocTeii. ©OPMbI MPe/CTaBIeHHs YMCIOBBIX
2 4 JJaHHBIX. AGCOJTIOTHBIE ¥ OTHOCHTEIbHBIE NOrpelHOCTH. [TorperHocT! apudmMeTHUeCKUX 6 3 2 1 3 10 10
oreparyii Ha, MpUGIKEHHEIMI yKcIaMu. T1orperHOCTb MPpUO/IKeHHs! DYHKLHA.
Paspen 2. [Ipuomokenne gpyHKmii. [ToctaHOBKa 3azaun npubmmkeHns ¢yHKuuil. Kinaccs
nipubmKaromx GpyHKLmid. Kpurepuit BeiGopa npubmmkaromux ¢yHkuuil. [TommHomMuabHas
WHTEPIIONALMS. VIHTePIONSALMOHHBIN MHOroU/IeH JIarpaHyka 1 ero rorpeLHoCTb.
2 4 WIHTepronsLus C MCIo/Ib30BaHHeM pa3/ie/IéHHBIX pasHOCTel. PasjieIéHHbIe Pa3HOCTH U MX 19 12 8 4 7 10 10
CBO¥icTBa. IHTepNO/SLMOHHBII MHOrou/leH HploTOHa € pas/ie/IéHHBIMU Pa3sHOCTSMM U ero
TIOTPeNIHOCTh. VIHTeProNiALys C MCTO/Ib30BaHWeM KOHEUHbIX pa3HOCTeit. KoHeuHbie pasHocTn
M MX CBOKCTBA. IHTepMO/ALMOHHbIH MHOTOU/IeH HbIOTOHa C KOHEUHBIMM Pa3HOCTAMH U er0
TIOrpelHOCTh. AMNPOKCHMALMs (PyHKLMHA METOZOM HaUMeHbIIIMX KBaj|paToB.
Paspen 3. UncienHoe p CHCTEM MHBIX a/re6panyeckux ypasHeHuit. Hopmbl
2 4 BEKTOPOB ¥ MaTpuLj. O6yC/I0BNIEHHOCTb 3a/jaul YACIEHHOTO PellieHNs CUCTEM JIMHEeMHBIX 2 10 6 4 12 20 20
anrebpanyeckux ypaBHeHHii. MeTog nporoHK:. MeTo/ POCTOM UTepaLyy 1 ero
CXOZMMOCTb.
Paspen 4. YucrenHoe auddep p M YHC. HHTErpup yHKIHIA.
2 4 Uncnennoe guddepentpoBanye GyHKLMM, 3aaHHbIX TabnH4HO. OCHOBHBIE Pa3HOCTHBIE 17 9 6 3 8 20 20
opmybl urceHHoro AuddepeHIpoBanys. UncieHHOe MHTerPUPOBaHHe QyHKLIHIA,
3a/JaHHBIX Ta61uHO. OCHOBHBIE KBa/|paTypHEIe JOPMyJIbl YMCIEHHOrO HHTErPUPOBAHHSL.
Pa3zpen 5. Ync. MeTOABI P MHBIX yp i M cucreM. Metoz
2 4 HeroToHa MPUOIIKEHHOTO PellleHyst HelTMHeHHbIX yPaBHEHHUI M CUCTEM U €T0 CXOAUMOCTb. 14 3 2 1 11 20 20
Mogudukarmu metoia HbroToHa.
Pa3zpen 6. UncneHHoe pemenue 3afaun Komm st 0661k dbdep NIbHBIX
2 4 ypaBHeHuH. 3azjaua Ko 1st 06b1kHOBeHHOTO AuddepeHIHaNbHOrO ypaBHeHUst 1-ro 30 14 10 4 16 20 20
ropsifika. UncnieHHsle MeTobl pelieHus 3a1aun Ko, Metogpl PyHre-KyTThl.
Bcero 3a 4 cemecTp 108 51 34 17 57 100 100
Bcero no gucCHUIUIHHE 108 51 34 17 57 100 100
3.2. AyfUTOPHBIN NPAKTHKYM
Oo0neMm,
Ne Homep u HaumeHoBaHMe
Tema MPAKTHYECKOro 3aHATUA ayna.
n/n pa3aesia AUCHUILIAHBI
yacoB
IMpaktuueckoe 3aganue Nel. Onpezienenyie abCOMOTHON W OTHOCUTETBHON
Pasgen 1. DnemeHnrtapHas o . o .
1 . TIOTPEITHOCTeH MPUOIKEHHBIX urces. OLieHKa MOrpeiHocTed QyHKIHMA, 1
TeopHud MOorpemHoCcTeun.
[IpaBuna okpyrneHusi.
HpI/I6]'[I/I)KéHHOE BBIUMC/IEHUHT Cl)yHKL[I/Iﬁ C TIOMOLIBI0 MHTEPIIOJIALMOHHOTO
2 MHorousieHa HeroToHa ¢ paBAEJ'[éHHLIMI/I Pa3HOCTAMMU. HOCTPOEHI/IE b
Pasgen 2. ITpubmnkerne anmnpoKCUMHUPYIOILero MHOrousieHa 1-i 1 2-U cTerneHu [/t 3ajlaHHON
(byHKLlHﬁ. TabIUUHO beHKL[I/II/I METO[0M HaMMEHbIIINX KBaJApPaTOB.
3 HOCTPOEHI/IE AlMMpPpOKCUMUPYHOIEro MHOrou/ieHa 1-if 1 2-¥ cTeneHu A 2
38,£[aHHOI\/'I Tab/IMUHO Cl)yHKL[I/II/I METO[0M HaMMEHbIINX KBaJpdTOB.
Pazpen 3. HucnenHoe PeriieHyie CUCTEM JIMHEHHBIX a/rebpanvecKux ypaBHEHUH METOL0M
4 |pellleHUe CUCTeM JIMHeMHBbIX |[IPOTOHKU U MeTOJ0M IpocToi urepaijuu B nakere MATHCAD. 4
a]IFE6paI/I‘—IECKI/IX ypaBHEHHﬁ. HCCJ’[E,E[OB&HI/IE CXOAMMOCTU MeTOoZa HpOCTOﬁ urepanqunu
5 Pazpen 4. UucnenHoe PacuéT no pasHoCcTHEIM hopMysiaM urcieHHoro AvddepeHLUpOBaHUs AJist 1- 1
nmuddepeHIIpOBaHNE U 1t u 2-11 npousBogHoit B nakete MATHCAD
6 ‘II/ICJIEHP{'OE VHTeTrpyUpOBaHue |PacyéT 1o KBaZpaTypHbIM (GOpPMY/aM MpsiMOyTOJIbHUKOB, TPameLyi, mapabos P
QyHKUMHA. B nakete MATHCAD. OrjeHKa NOrpelHoCTeil KBaZpaTypHBIX (popMyIL.
Paspen 5. YncneHHble
MeTO[bI peraeHud
7 AL P . MeTtop HproTOHA U ero MoAudyKariym. 1
HEeJIMHEWHBIX YDaBHEHUU U
CHUCTeM.
Pazpnen 6. UucneHnHoe
perueHye 3azaun Kowm fist
Yuc/ieHHOe periieHue 3aauu Koriw /17151 00bIKHOBEHHBIX
8  |0OBIKHOBEHHBIX " 4
mubdepeHIMaTbHBIX ypaBHeHWH B Tlakete MATHCAD.
nuddepeHIIaTEHBIX
YpaBHEHW.
Bcero 3a 4 cemecTp 17
3.3. CamocrosTesbHasA padora crygenta (CPC)
Ne Homep 1 HaumeHoOBaHMe pasjena O6nem,
COAEP)KHHPIE quGHOI‘O 3a/ldaHUA
n/n AUCHHUIITUHBI yacoB
6 30573




1 |Pa3gen 1. dnemeHTapHas Teopust OripeziesieHrie abCOMFOTHOM U OTHOCKUTEJIBHOM MOTPEIIHOCTeH 3
TIOTPELLIHOCTEMN. npUOMMKEHHBIX urcest. OLeHKa MOrpernHocTel QpyHKIMEA.
IpaBuna OKpyI/ieHusl.
2 |Paszen 2. TipuGkeHme dyHKipii, Ipubmukerne GyHKIMHA. BhINoHEHHE TPAKTHUECKOTO -
3a/laHus
3 Pazgen 3. UucneHHoe pellieHre CUCTeM Yuc/ieHHOe pellieHre CUCTeM JIMHEHHBIX anrebpanuecKrx 12
JIMHeWHbIX anrebpanuecKux ypaBHEHUH.  |ypaBHeHUH
4 Pasgen 4. UncnenHoe guddepennyposanye UnciieHHoe auddepeHIMpoBaHNe U YNC/IeHHOe 8
Y YKC/IeHHOe UHTeTprpoBaHye QYHKIWI. |MHTerpupoBaHue (QyHKLIU.
5 Paspen u5 UucneHHble METO/D! peLlIeHNs Paspgen 4. I—IHCJ‘[E‘HHBIE‘ MeTO/ibl pellieHHsT HeJTMHeMHbIX 1
HeJIMHelHbIX YPaBHEHUI U CUCTeM. YPaBHEHUM U CUCTEM.
Pa3pen 6. UucsieHHoe pelieHune 3a7a4u
6 [Kowm /115 0BBIKHOBEHHBIX . HucsieHHoe pellieHNe 3a/jaunt Kvoum J1s1 0OBIKHOBEHHBIX 16
nuddepeHIanbHBIX YpaBHEHUH. AMPHEPEHIHANLHBIX yPABHEHHA.
Bcero 3a 4 cemecTp 57
4. @OPMbI KOHTPOJI1 OCBOEHUSA ITNCHUITJIMHbBI
CEMECTP HEJEJ/IN CEMECTPA
1/ 2 (3] 4 |5/ 6 7 |8 9 |10 11 |12| 13 |14| 15 | 16 17
4 BII3 BII3 [P | BII3 BII3 | P | BII3 BII3 BII3 | AP | pud. 3au.

YcnoBHBIE 0003HAYEHHUST:
e [P — quarHoctryeckast pabora;
o BII3 — Bomnpocsl/3aganus no temam I13;
o mud. 3au. — auddepeHIPOBaHHbIN 3aueT.

TeKyL{ii KOHTPOJ/Ib YCIEBAeMOCTH CTY/IeHTOB ITPOBOZAUTCS B UCKPeTHbIE BpeMeHHbIe HHTepBaslbl B CIeAYIOLHUX
tdopmax:

JyarHocTryeckas pabora;
BOIIPOCHI/3a/jaHus 1o TeMam I13.

IIpoMexxyTouHas arTecTamusi MPOBOU
I depeHIMPOBAHHBIN 3aueT.

TCsA B (hopMax:

30573




5. YYUEBHO-METOJJMYECKOE 1 TH®OPMAIIIOHHOE OBECHEUEHUE
TCIATITMHBI

5.1. OcHOBHas nuTeparypa 1o AUCLUATIINHE:

1. A. A. TapacoB. . OCHOBbI BEIUMCIUTETbHOM MaTeMaTuku. CI16.: 3a-Bo BI'TY "BOEHMEX" nm. /. ®. YcTHHOBa,
2023, s51. pec.
2. A. A. TapacoB. . OCHOBBI BBIUHC/TUTE/TbHON MaTteMaTHKU. CII6.: M3g-Bo BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2023, 96 3K3.
. B. W1. Kupees. . UncneHHble MeTO/bI B TiprMepax u 3afauax. Cankr-IletepOypr: Jlanb, 2022, 351. pec.
. E. H. X)Kuzkos. . BerunciurensHasi MateMatvka. M.: Akagemusi, 2013, 15 3k3.
. I1. T1. YepHycs, I1. I1. YepHych. . UncneHHbIe MeTOABI U UX rTpuMeHeHHe B Matlab. CIT6.BI'TY "BOEHMEX" um. 1.
®. YcrunoBa, 2018, a51. pec.
6. I1. I1. YepHycs, I1. I1. YepHych. . UncieHHbIe MeTOABI U UX TipuMeHeHne B Matlab. CIT6.BI'TY "BOEHMEX" um. /1.
®. YctunHoBa, 2018, 150 3K3.

[Sa R~V

5.2. [JononHUTe IbHAS IUTepaTypa 0 JUCLUIIIVHE:
He TpebyeTcs.

5.3. Tlepuoguueckue U3aHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB UHGOPMAIIMOHHO-Te/IEKOMMYHHUKAI[MOHHOM ceTr "VHTepHeT", HeoOXOAUMBIX [I/isi OCBOEHHST
JVCLUIUTUHBI, 3/1eKTPOHHBIE OUOINOTEUHbIE CUCTEMBI:

1. https://urait.ru/ — I'mapHasi — Obpa3oBare/bHas rardopma FOpaiT. [11s1 By30B U CCy30B.;

2. https://math.ru/ — Math.ru;

3. https://repository.library.voenmeh.ru/jspui/ — ®yHnnamenrtanbHas 6ubuoreka BT TY « BOEHMEX» um. [1.D.
YcryHOoBa.

CoBpeMeHHbIe MTPodeCcCHoHa/TbHbIE 6a3bl JAHHBIX:

1. https://rusneb.ru — HarmoHaneHast snekrpoHHast bubsnuoreka (HIB);

2. https://cyberleninka.ru/ - Hayunas snekTpoHHasi bubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TToHOTeKCTOBast 3/1eKTpOHHAs1 bubnroTeka Poccutickoro doHzAa GyHjaMeHTaTbHbIX
WCC/IeIOBaHUH.

VHdopMalMoHHbIe CTIPABOYHbBIE CUCTEMBI:
1. Texakcnept — MHGOPMaIIMOHHBIHN MOPTaJT TEXHUUECKOTO perynupoBaHus: HopMel, mpaBuia, cravgapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l TOCToB cobCTBeHHOM
rerHepauuu bI'TY "BOEHMEX" um. [I. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatIIntoc- uHGOpMaliMoHHbIH MOpTas MpaBoBoM MHPOPMALUU.

5.5. TIporpaMmMHOe obecrieueHue:

1. Mathcad Prime 3.1;
2. Matlab 2015a SP1.

5.6. MIHdopMarMOHHbIe TeXHONIOTUH:

B3auMo/elicTBre ¢ obyuaromumucs nocpegcrsom OM1OC Moodle BI'TY «BOEHMEX» um. [1.®. YcTrHOBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHOUITI/IMHBI

6.1. JIeKIjuOHHBbIE 3aHATHA:

Criefjua/iM3upoBaHHbIE Tp960BaHI/I$I 3 (¢] o6opy,q013aHH}o OTCYTCTBYIOT; dyAUTOPUSA C MOCAAOYHBIMU MeCTaMH 110
KOJ/IMYeCTBY CTYy[EHTOB; 0CKA.

6.2. IlpakTHYeckHe 3aHATHS:

1. AyauTopusi C YKCIOM TIOCaZIOUHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaromuxcs;
2. Mathcad Prime 3.1;
3. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MecTo mperozaBare’is, OCHaIlleHHOe KOMITBFOTEPOM C JJOCTYIIOM B VIHTepHeT;
2. paboune MecTa CTyZeHTOB, OCHaIlleHHbIe KOMITbIOTepPaMH C ZIOCTYIIOM B VIHTepHeT, pejHa3HaueHHbIe /1715 paboThl B
3JIeKTPOHHOM 00pa3oBaTenbHOM cpefie.



IIpunoxenne 1
K pafoueii nporpaMme AHCLUIUIHHBI
BbIUVIC/TUTE/IBHASI MATEMATUKA

AHHoTanusa padoueil nporpamMmsl

Muciniaa BBIYMAC/IMTE/IBHASI MATEMATHKA si/isieTcsl AUCLUITIMHON 00sA3aTe/IbHON YacTH Oyioka 1
TporpaMMbl TIOJITOTOBKM M0 HaripasyieHuto 12.03.05 JlazepHas mexHUKa u nasepHble mexHono2uu. JJUCLWTIIMHA peanu3yeTcst
Ha ¢akynerete O EcrectBeHHoHayuHbli BI'TY "BOEHMEX" wm. [.®. YctuHoBa Kadezapodi O6 BBICIIAA
MATEMATUKA.

JuctynvHa HallesieHa Ha OpMUpOBaHNe KoMnemeHyuil:
OIIK-4 CriocobeH MOHUMAaTh MPUHLUIBLI PabOTHI COBPEMEHHBbIX WH(OPMAIMOHHBIX TEXHOJOTHH M UCIONb30BaTh WX AJIs
peliieHust 3a/a4 MpodeCcCHOHATBHOM [ieaTeTbHOCTHY;
IMK-1.1 CriocobeH K aHa/ju3y 3alaud [0 MPOEKTHPOBAHMIO THUIIOBBIX CHCTEM, MPUOOPOB, Y3/I0B U JeTajieid Jia3epHOH
TEXHHUKH, J1a3ePHBIX OMTHKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM.

Cofep>kaHve [UCLMIUIMHBI OXBaThIBAeT KPyr BOIIPOCOB, CBS3aHHBIX C (DOPMUPOBAHHSI HABBIKOB IIOCTPOEHHS
MaremMaTh4yecKux Mogesei. Lless - pa3BUTh y CTYZEHTOB IieJIOCTHOE ITOHMMaHHe CBSI3H MeTO/[0B MaTeMaTU4deCcKOro aHa/lnu3a u
aZrOPUTMOB peany3aliy 3TUX MeTOZOB NPOrPaMMHBIMH NPH/IOKEeHUAMU. [JUCLIMTIMHA TTpeAHa3HaueHa /71 OpMHUPOBaHUs
HaBBIKOB [TOCTPOEHUSI MaTeMaTHUeCKHUX MOJiesiell, HOCUT ITPaKTUKO-OPUeHTHPOBAHHbII XapaKTep.

[TporpaMmoii AUCLMIJIMHBI IPe[yCMOTPEHBI CJIe/[YIOIHe BUABI KOHTPOJIA:

TeKkymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYAEHTOB MTPOBOAUTCS B AUCKPETHLIE BpEMEeHHbIe MHTEPBAJIbI B CIEAYIOIINX
dhopmax:
e IMarHOCTHUYecKas pabora;

e BOMpOCKI/3afanus no Temam [13.

IIpomexyTouHasi arTecTalus poBoAUTCS B hopMax:
e uddepeHIPOBaHHEIM 3aUeT.

OO011as TPYIOEMKOCTh OCBOEHMsI AMCLMITIMHBI cocTapiseT 3 3.e., 108 u. IIporpamMmoli AMCHMITIMHBI TIPEIYCMOTDPEHBI
JIeKLIUOHHBIe 3aHsATHs (34 4.), npakTuyeckue 3ansaTus (17 4.), camocTositensHast pabota crygenTa (57 u).
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IIpunoxenue 2

K pafoueii nporpaMme AHCLUIUIAHBI
BbIUVIC/TUTE/IBHASI MATEMATUKA

TEXHOJ/JIOIT'YA 1 ®OPMbI OBYYEHUA

PekoMeHjaLiM¥ 110 OCBOEHUIO AMCIMILIMHBI /I CTy/leHTa

Tpym0eMKOCTh OCBOEHUS AUCLIMIUIAHEI cocTaBysieT 108 4., u3 HuX 51 4. ayIUTOPHBIX 3aHATHHN, U 57 4., OTBEI€HHBIX

Ha CaMOCTOSITe/IbHYI0 paboTy CTy/eHTa.

PekoMeH/aLIMK TI0 pacripe/ie/ieH|I0  yueOHOTO BpeMeHH [0 BHJAM CaMOCTOSITe/IbHOW paboTel W paszenam

JTUCLIUIIMHBI TIPUBEIEHBI B TaO/HIIE.

KoOHTpO/Ib 0CBOEHUS! AUCLMITIUHBI IPOM3BOAUTCS B COOTBETCTBUU C I10JIOXKEHWEM O TEKYIL[eM, pyOe)XHOM KOHTpOJIe
YCIIeBAEMOCTH U TIPOMEXKYTOUHOMN aTTeCTalH 00yJaroIuxCs.

qDOpMLI KOHTPOJIA U KPpUTEPHUU OLI€eHUBAHUA TP

VBe/IeHbI B TIpUIoKeHun 3 K Paboueli mporpamme.

HaumenoBanue paboThi

Pexkomenjiyemas imTeparypa

TpyRoeMKOCTB,
yac.

Pa3pen 1. dneme

HTAaPpHAadA Teopus HOFPEIJIHOCTEI‘/'I.

Ornpezenenyrie abCOMOTHON 1 OTHOCUTE/ILHOU
TIOTpeIHoCTel MpUOMKEHHbIX unces1. OLieHKa
riorpernHocTeit GyHKUuMH. [IpaBuia OKpyrieHvs.

E. H. XXugkos. . BeruncinrenbHas Mmatematvka: M.:
Axkanemust, 2013 (Beenenue)

A. A. Tapacos. . OCHOBbI BbIUMC/IUTE/IEHON
matemaTtuku: CI16.: 3g-Bo BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2023 (1, 2)

[1. IT. Yepnycs, II. I1. YepHyCh. . UncmeHHbIe METO/bI
1 ux rpuMeHeHne B Matlab: CII6.BT'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2018 (1)

[1. I1. Yepnycs, II. I1. YepHycCh. . UncneHHbIe METO/bI
1 ux rpuMeHeHne B Matlab: CI16.BT'TY
"BOEHMEX" um. []. ®@. YctuHoBa, 2018 (1)

A. A. Tapacos. . OCHOBBI BBIYAC/IUTETBHON
Maremaruku: CI10.: 3a-8o BI'TY "BOEHMEX" um.
O. ®. Ycrunosa, 2023 (1, 2)

B. U. Kupees. . Uuc/ieHHble MeTOABI B IIPUMepax U

3apauax: Caskr-IletepOypr: Jlans, 2022 (I'1 1)

WTtoro no

pasgeny 1

Pazgen 2.

IIpubamxenne QyHKIUA.

[Tpubmokenve GyHKIMH. BeinomHeHne
MpakTUUeCcKOro 3a/jaHus

E. H. XKugkos. . BeruncauTenbHas MaTemaryka: M.:
Axkagemus, 2013 (2)

A. A. Tapacos. . OCHOBbI BEIUHC/IUTE/IEHON
maremaruku: CI16.: 3a-80 BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 2023 (3, 4, 5, 6, 9)

I1. I1. Yepnycs, II. I1. YepHych. . UnceHHbIe METO/bI
U ux nipuMeHeHve B Matlab: CITI6.BI'TY
"BOEHMEX" um. []. @. YctuHoBa, 2018 (2, 3, 4)
I1. I1. Yepnycs, II. I1. YepHych. . Unc/eHHbIe METO/bI
U ux nipuMeHeHye B Matlab: CIT6.BI'TY
"BOEHMEX" um. []. @. YctuHoBa, 2018 (2, 3, 4)
B. U. Kupees. . UucieHHble MeTOAbI B IPUMepax U
3agauax: CaHkTt-Iletep6ypr: Jlanb, 2022 (2, 3)

A. A. Tapacos. . OCHOBBI BLIUHCTUTETLHOM
Marematuky: CII6.: V3a-so BI'TY "BOEHMEX" um.
. ®. Ycrunora, 2023 (3, 4, 5, 6, 9)

Wtoro no

pasgeny 2

Pa3spes 3. Unc/ieHHoe pellieHHe CHCTeM JIMHeHHbIX ajirefpandyecKux ypaBHeHHIA.

UucneHHOe pellieHre CUCTeM JIMHEHHbBIX
anrebpanueckux ypaBHeHUH

E. H. XXugkos. . BeruncinrenbHas maremaruka: M.:
Axaznemus, 2013 (1)
B. 1. Kupees. . UnciieHHbIe MeTOABI B IIpUMepPax U
3agauax: CaHkr-IletepOypr: Jlaus, 2022 (5)

A. A. Tapacos. . OCHOBbI BLIUMC/TUTETLHOM
marematuku: CII6.: V3a-Bo BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2023 (7)

[1. I1. YepHycs, I1. I1. YepHycs. . UncieHHbIE METO/bI
U ux ripumeHenue B Matlab: CIT16.BT'TY
"BOEHMEX" um. [J. ®. YctuHoBa, 2018 (5)

A. A. Tapacos. . OCHOBbI BLIUHC/TUTETEHOM
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mateMmaTtuku: CI16.: 3g-Bo BI'TY "BOEHMEX" um.

. ®. YcruHosa, 2023 (7)

[1. I1. Yepnycs, II. I1. YepHycCe. . UncmeHHbIe METO/BI
1 ux rpuMeHenne B Matlab: CITI6.BT'TY

"BOEHMEX" um. []. ®@. YctuHoBa, 2018 (5)

Wroro o pa3geny 3

12

Pa3pen 4. UucinenHoe guddepeHnipoBaHue U YHC/IEHHOe HHTerpupoBaHue QyHKI[UM.

UucneHHoe AvddepeHLMpOBaHNe U YHC/IEHHOe
VHTerpyUpoBaHue (PyHKLIUIA.

E. H. )Kugkos. . BeruncauTensHas MaTemaryka: M.:
Axkapnemus, 2013 (2, 3)

I1. II. YepHycs, I1. IT. Ueprycs. . UnucieHHble METOAbL
1 ux nipuMeHeHye B Matlab: CITI6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2018 (7)

B. U. Kupees. . UucieHHble MeTOABI B IIPUMepax U
3asiauax: Caskr-IletepOypr: Jlans, 2022 (4)

A. A. Tapacos. . OCHOBBI BBIYAC/IUTETBHON
Maremaruku: CI16.: 3a-8o BI'TY "BOEHMEX" um.
. ®@. Yerunosa, 2023 (10, 11)

A. A. Tapacos. . OCHOBbI BbIUHC/IUTE/IEHON
maremaruku: CI10.: M3a-80 BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2023 (10, 11)

I1. I1. Yepnycs, II. I1. YepHych. . Unc/ieHHbIe METO/bI
U ux nipuMeHeHye B Matlab: CITI6.BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2018 (7)

Wroro no pa3geny 4

Pa3pgen 5. UnciieHHBbIe MeTOABI pellieHHs1 HeJTHHEeHHbBIX YPaBHEeHUH U CHCTeM.

Paspen 4. UucieHHble MeTO/BI pellieHUst
HeJIMHeHHbIX YPaBHeHUH U CUCTeM.

E. H. XKugkos. . BeruncauTenbHas MaTemarvka: M.:
Axapemus, 2013 (4)
I1. I1. YepHycs, I1. I1. YepHych. . UnucneHHbIe METO/bI
U ux nipuMeHeHye B Matlab: CIT6.BI'TY
"BOEHMEX" um. []. ®. YcruHosa, 2018 (6)
I1. I1. Yepnycs, I1. I1. YepHych. . UnceHHbIe METO/bI
U ux nipuMeHeHue B Matlab: CITI6.BI'TY
"BOEHMEX" um. []. ®. YctuHosa, 2018 (6)

A. A. Tapacos. . OCHOBbI BLIUMC/TUTETLHOM
marematukuy: CII6.: V3a-8o BI'TY "BOEHMEX" um.
. ®. YcruHosa, 2023 (8)

B. 1. Kupees. . UnciieHHbIe MeTOABI B IIpUMepax U
3amauax: CaHkr-IletepOypr: Jlans, 2022 (6)

11

Wroro no

pasgeny 5

11

Pa3spes 6. UncieHHoe penieHue 3ajaun Komu /151 06bIKHOBeHHbIX Au(epeHIaNbHbIX YPaBHeHHH.

. HuceHHoe pemenue 3agaun Kot gist
06BIKHOBEHHBIX AV (epeHLIUaIbHbIX YPaBHEHHH.

B. U. Kupees. . UncieHHble MeTOABI B IIpUMepax U

3agauax: Cankr-IletepOypr: Jlaus, 2022 (7)

A. A. Tapacos. . OCHOBbI BLIUHMCTUTETHHOM
maremaruku: CI16.: 3a-80 BI'TY "BOEHMEX" um.
. ®. YcruHoBa, 2023 (12)

E. H. J)Kugkos. . BeruricivrensHasi MaTeMaTtuka: M.:
Axkaznemus, 2013 (6)

A. A. Tapacos. . OCHOBBI BBIUMC/TUTE/IBHOM
maremaruku: CI16.: 3a-80 BI'TY "BOEHMEX" um.

[. @. YctuHoBa, 2023 (12)

[1. IT. Yepnycs, II. I1. YepHyce. . UncneHHbIe METO/bI
1 ux ipuMeHeHre B Matlab: CIT6.BT'TY

"BOEHMEX" um. []. ®@. YctuHoBa, 2018 (7)

[1. IT. Yepnycs, II. I1. YepHycCe. . UncneHHbIe METO/BI
1 ux rpuMeHeHne B Matlab: CITI6.BI'TY

"BOEHMEX" um. []. ®@. YctuHoBa, 2018 (7)

16

Wroro no

pasgeny 6

16

12
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IIpunoxenue 3
K pafoueii nporpaMme AHCLUIUINHBI
BbIUVIC/TUTE/IBHASI MATEMATUKA

®OH/] ODEHOYHbBIX CPEJICTB

@DOoH/I, OL|EHOYHBIX CPE/CTB, TIO3BOJISIFOLIME OLIEHUTh Pe3y/IbTaThl 00yUeHus M0 JaHHOM AUCLUIUIVHE, BK/IOUYAIOT B cebs:

e IMarHocThueckas pabora
e BOMpOCKI/3afaHusi o Temam [13;
o nuddepeHI[UPOBAHHEIN 3aUeT.

Kputepuu oneHBaHus

JuarHocruueckas pabora
[IuarHoctuueckasi pabora npoBogutcs B popme tecta B SUOC Moodle:

* IIpY NPaBWJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaljys;
¢ TP MpaBUILHOM OTBeTe Ha 60% BOMpPOCOB U Gosiee - aTTecTaLusl.

Bonpocsi/3aganus no temam I13
BbInosiHeHHe KOHTPOIBHBIX MEPOIIPUSITUL 110 TeMaM MPAKTHUECKUX 3aHATHIM U CaMOCTOSTeIbHON paboThl, KOTOPbIE
0OBABJISIIOTCS B Hayasle CeMecTpa C yKa3aHheM 0ajioB 3a X BBITIOJTHEHHME B COOTBETCTBUU C TEXHOIOTMYECKOM KapTor

Kypca.
O06pa3iibl BOMPOCOB U TEXHOIOTHMUECKHME KapThl MOXKHO HakTh B YMK auctmmnivnel 1 SUOC Moodle.

JuddepeHnupoBaHHbIi 3aueT

OrleHKa "3auTeHO-Y/I0BI€TBOPUTEIBHO" BHICTABISETCS, eC/I HabpaHo oT 51 10 74 6asijioB B COOTBETCTBUU C
TeXHOJIOTHUeCKOM KapToi Kypca.
Or1eHKa "3auTeHO-X0POIIO" BLICTAB/ISIETCS, €C/IU HabpaHo oT 75 70 84 6a//I0B B COOTBETCTBUM C TEXHO/IOTMUECKOW KapTO

Kypca.
OreHKa "3auTeHO-OT/IMYHO" BBICTAB/ISIETCS, eC/TH HabpaHo oT 85 6asyIoB B COOTBETCTBUM C TEXHOJIOTMUECKON KapTOH Kypca.
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Iacriopt ¢oHza OL[eHOYHBIX CPeZCTB

KYPC

CEMECTP

HaumeHoBaHMe pa3je/ioB U JHAAKTHYECKHX
eTMHUI]

BCETO

AypuTopHBIE
3aHATHA B
KOHTAaKTHOM (hopme

BCETO
Jlekniuu
IIpakTHueckue
3aHATHUSA

CamocrosiTe/ibHas
paboTa CTyeHTOoB

dopmupyemas
KoMmneTeHnus1, %

OIIK-4

IIK-1.1

HAVMMEHOBAHUE
OIIEHOYHOI'O CPEJCTBA

Paspen 1. DiiemeHTapHasi Teopus
TOTPeIHOoCTeii.

[
[}

Bonpocel/|
3a/laHust
10 TeMam
I13

Paspen 2. IIpubmnkenne GyHKIUI.

19

12 8 4

10

10

Bornpocsl/
3aflaHus
10 TeMam
I3

Pa3pen 3. UncieHHoe pellieHUue CUCTeM
JIMHEHHBIX a/iredpanyecKnux ypaBHeHHH.

22

10 6 4

12

20

20

Bonpocsr/|
3a/jaHust
10 TeMam
13

Pazpen 4. Uncinennoe guddepennupoBanue
M YHC/IeHHOe MHTerprupoBaHue (hyHKIHIl.

17

20

20

Bornpocsl/
3a/,aHus
I10 TeMaM
13

Paspen 5. UnceHHbIe MeTOABI pellleHUs]
He/IMHeHHbIX YPaBHEHUH U CHCTeM.

14

11

20

20

Bonpocsl/|
3a/laHust
10 TeMam
13

Paspen 6. UnucneHnHoe peineHue 3afpaqyu
Ko /151 00bIKHOBEHHBIX
mddepeHnHaNbHBIX ypaBHEHHH.

30

14 10 4

16

20

20

Bornpocsl/
3a7laHus
0 TeMam
I3

Bcero 3a 4 cemecTp

108

51 34 17

57

100

100

Bcero no guciuninHe

108

51 34 17

57

100

100
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OnenouHsbie matepuassl no gucyuiuinudie BBIYNC/IMTE/IBHAAA MATEMATUKA

OIIK-4 - Cnocof6eH noHumams NpuUHYUNbl paéombl Co8peMeHHbIX UH(POPMAYUOHHBIX MeXHO0/102Ull U UCNO0/Ab308aNMb UX
0/11 pewieHus 3a0a4 npogeccuoHaIbHOL dessmeabHOCIMU

Ne 1

Ne 2

Ne 3

Ne 4

ITpounTaiiTe TEKCT ¥ yCTAaHOBUTE COOTBETCTBUE

BribpaTh npaBUIbHOE COOTBETCTBHE MEX/Y METOAAMU UUCIEHHOTO pelieHyst quddepeHManbHbIX ypaBHEHUH U
TTOPSIIKOM TOYHOCTH COOTBETCTBYIOIIIETO METO/a Ha BCEM ITPOMEXKYTKE.

MeTojpl:

1.  Merog Pynre-Kyrra

2. Merop Jitnepa, 0CHOBaHHBIM Ha 3aMeHe MHTerpasa 1o (gopmysie CpeAHUX IPSIMOYTObHUKOB
3. Mertog Diinepa, 0CHOBaHHbIN Ha 3aMeHe UHTerpasa 1o (opmysie TparewLui

4.  TIpocreiimuii MeTog, Diinepa

ITopsimoK TOUHOCTU MeToza:

A1l

B. 2.

C.3

D.4
HquHTaﬁTe TEKCT U YCTAHOBUTE MOC/I€A0BATE/IbHOCTD

YKasarb IocC/ef0BaTe/IbHOCTD AelCTBHUIA ITpY MoMCcKe KOpHS ypaBHeHUs1 F(x) = 0 Ha mpoMexxyTke [a,b] MeTozom
TIOJIOBUHHOTO JieJ/IeHuUst

A) BLIOpaTh TOT U3 MOJIyYeHHBIX UHTEPBAIOB [a,c] U [c,b], Ha KOHIIaX KOTOPOro (GYHKIVS UMEET MPOTHUBOIOIOXKHbIE
3HAKU

B) HaiiTu cepeiHy C IpoMeXXyTka [a,b]
C) BeIOpaTh TOUHOCTH PaCyeToB €

D) npojjo/DKUTh aJITOPUTM, TIOKa JJIMHA 0UEPeHOTO MHTePBasia He CTaHeT MEeHbIIIe e
ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE
ITorpertHOCTE GOPMY/IBI UMCTIEHHOTO MHTETPUPOBAHMS OTIPe/IesisieTCsT POpMYJIoW:

le,,| < Ch*

rge C -- KOHCTaHTa, a h -- mar nHTerprposadysi. ConocTaBbTe CTeleHb TOUHOCTH (POPMYJIBI K MeTOZY MHTETPUPOBaHMUs

1 MeTop, LieHTpasIbHBIX [IPMOYTO/ILHUKOB A k=1
2 Mertog, /1eBbIX NPSIMOYTOJILHUKOB b k=2
3 MeTop Tpareruii B k=4
4 Metog Cumrnicona

HpO‘{I/ITaﬁTe TEKCT, BLI6epI/IT€ HpaBH]’IbHLIﬁ OTBET U 3alTULINTE apryMEHThI, O6OCHOBLIBaIOH.[I/I€ BLIﬁOp OTBeTa
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Jna matpumer A= MOCTPOESHEI KPYTH | epmropuHa

Kaxoe u3 gacen HE moxeT OBITE cODCTBEHHEIM 9HCIOM MaTpHUEL A7

1 1
2 3+
3 6+1
4 5+3i

Ne 5 IIpouuTaiiTe TeKCT, BbIOepuUTe NPaBUIbHBIN OTBET U 3alTMILINTe apryMeHTbI, 000CHOBBIBaOIIMe BEIOOD OTBeTa

Tz dyvexoms f{x)=e*+ 3x — 4 npu HaganeHOM OpHOIHKEHHH X, —( BBIMHCIHIB
CHemyiomes IpHEOMTKeHHe 0 MeToqy HeroToHa

=0~ ) (x) k=012,

L 0.8
2. 0.5
3. 0.9
4. 0.6

Ne 6 IIpoumraiiTe TeKCT, BbIOEpHTE MPABUIBHBIN OTBET U 3alMIINTe apryMeHThI, 000CHOBLIBAOIIHe BLIOOp OTBeTa

Brramcinte E.ECO.'.IIOTH}’IO ONOTPEMHOCTE, BOZHHKARITYI BCISOCTEHS 3aMEHEBI TOTHOTO

F .
SHAYMCHHA g=— HIJHGJ]II}KGEHLIM SHAYMCHHEM g4 = {]__ll' -
2

L 0.03

2. 0,03
3, L
30

4 1

30

Ne 7 TlpouuTaiite TEKCT, BbIOEPUTE MPaBU/IbHBIE OTBETHI U 3aIMUIINUTE apr'yMeHTbI, 000CHOBBIBAOLIME BEIOOP OTBETOB

YKE.B&T‘I:, KaKad H3 IIPHESIEHHBIX THCIOBRIX HDCJE&OB&TEJBHDCICI‘-‘I (Hrepam{i:[} MOET IOTVIHTECA B
Flaxg)

pezyasTaTe npEMeHeEnd K vpaeHemmo {x)=0 metoga Herotona xp, 44 = xy, ~ P
11,2 1.9 25 34105

2303 0.4 04210422

3) 09 0,82 0,812 0,811

$H-1-1.5 49 -106

Ne 8 TlpouuTaiiTe TEKCT, BEIOEpHTe NpaBU/IbHbBIE OTBETHI M 3aIUIINTE apTyMeHThI, 000 CHOBBIBAOLIHIE BBIOOD OTBETOB
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Hcnonesya JoCTATOYHOE YCIOBHE CXOQHMOCTH METOIA IPOCTEIX HTepari il
|:p [x)|<l, x€ [a.b] ona HemHEEHHOTO YPAEHEHHA

@(x)=0, vrazsats pvExmEe @(X) w HHTepRan [a,b] 414 KOTOPEIX METO HIEPAIIHH PACKOIHTCA.
1 Q(xX)y=e” ., xe [0.1]

oxX)=e ™", xe [0.1]

]

3. o(X)= 2%, xe [0.1]

4. p(x)= 10%, z= [0.1]

Ne 9 TIIpouwTaiiTe TEKCT M 3aIMIINTe pa3BepHYTHII 000CHOBaHHBIA OTBET

Braimicars gepes kosdpumuesTs MEoroanes Uedsimera Ty (X), HCMOIB3VA ONpecIeHHE

T, (x)=cos(n arccos x) H pekypperTHyI0 dopmymy T, (x)= 2xT,_;(x)-T, -2 (x). n=23,_ __,
To(x)=1, Ty(x)=x..

Ne 10 IMpouuTaiiTe TEKCT Y 3aMMIINTe Pa3BepHYThIA 000CHOBAaHHBIN OTBET

Onucarb BUJ, IPUOIMKEHHOTO peliieHus (BeKTop, Tabuniia, Yhciio, uto OyieT BXOJUTh B 3TH 00BEKTHI), KOTOPOE
TI0/Ty9aeTCsl B pe3y/ibTare IIPUMEHEeHHUsT MeTO/ja CeTOK K YPaBHEHHUIO B YaCTHBIX ITPOM3BO/HBIX BHA

Ne 11 ITpouuTaiiTe TeKCT, BoIOepHUTe ITPaBHU/IbHBIE OTBETHI U 3aITHIINTe apryMeHThl, 000CHOBBIBAOLIVE BEIOOP OTBETOB

BEMHECIATE METOIOM IPOCTEIX HTEPANHA IPHOMICKEHHE K DeIICHHD CHCTEeMEL THHEHHEDK
arredpaHdecKHx VPaEHeHHH,

[ o]

[x=2-05y
ly=1+03x

]
eCIH HyIEEOE IPHOIIKeH S .
1

Kakwue pexTopa HEEOZIMOEHO I'IOJT}"'-IHIB?|

—
—

Ne 12 TIpounTaiiTe TEKCT ¥ yCTaHOBUTE I10C/I€/|0BAaTEbHOCTh

VkazaTe nocremoraTeTsHOCTE geficTeui npu pemennn ypaemenns f{x)=0 MeTomoM mpocTirx
HTEpPAaITHi:

A) IlpueecTH ypaBHeHHE K BHIY, OPHIOOHOMY I7IA HTEPALIHH
B) ocTaHOBHTE BEMMHCIEHHAT [10 JOCTIDEEHHH TpedveMoll TOUHOCTH
B) erIOpats HadaneHOE NPHOMILKCHHE

T") erasicnaTe HTepalmH

Ne 13 IMpouuTaiiTe TeKCT, BbIOEpUTE MPAaBUIbHBIN OTBET U 3alTUILIKMTE apryMeHThI, 000CHOBBIBaOLI1Ee BLIOOD OTBETa
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Oz dyvmxous f{x)=¢>*+ 3x — 4 npu HagaTeHOM OPHOMIGEEHHH x, —( BEINHCIHTE
CHegyIoMes MPHOMLKEHE: o MeToay HeroToHa

Xpe1™ X f{.‘(’k)-'llf’(.r;{) 2 k='0,l,2,. .

L. 0.8
2. 0.5
3. 09
4. 0.6

IIK-1.1 - CnocofeH K aHaau3y 3ada4u no npoeKmMupoeaHulo munoebix cucmem, npuéopos, y3106 u demaietl a3epHoli
MeXHUKU, /1a3epHbIX ONIMUKO-3/1eKMPOHHbIX NpubOpos u cucmem

Ne 1 TIpouuTaiiTe TeKCT, BbIOEPUTE NMPAaBU/IbHBIN OTBET U 3aIUILIKMTE apryMeHThI, 000CHOBBIBaOLIME BEIOOD OTBETA

1 0 1 1
‘Brraucouts HopMy - BekTopa-Ab, ecmu-A=[ —1 1 0 |.-b=| 0 |-, mpumae-za-mopMyT
1 0 1 1
el =max|x; [-wllxllp = [Zi, xf -
VRamuTe HoOMEpa TIPaBHIEHEX 'OTECTOE |
1. » « 2m3n e
2. - @ 27 =
3.+ o 3uso e
4. - & 1-u+/50 e

Ne 2 TIpouuTaiiTe TEKCT M 3aMMIINTE Pa3BepPHYThIA 060CHOBAaHHBIN OTBET

Cropora kvba =21 0.3. Ouernts ¢ momomero gabdepenniara abCOMOTHYIO NOIPEIIHOCTE

BEIMHCISHHA IUIOMATH IIOTHOH NOBEPXHOCTH Kvba.

Ne 3 TIpouuTaiitTe TeKCT, BbIOEPUTE MPAaBUIbHBIN OTBET U 3aIUILIKMTE apryMeHThI, 000CHOBBIBaKOIIME BEIOOD OTBETA

Onpenenuts, KaKad KPHEAT MOEET OBEITE TpadHKOM Anre0pangeckoro
HHTEPIOIANHOHHOTO MHOTOMIeHA HAHMEHBINEH cTelen:, Haiaeanoro mo Toakam A B, B T

Vrkazate HOMEP eeproro oteera.

. r
1 hos
=1 r
2 A E .
r
& E P "
3 \
N E
4 A : a. ’

Ne 4 TIpouuTaiiTe TeKCT, BbIOepuUTe NPaBW/IbHBIN OTBET U 3alTMILINTe apryMeHTbI, 000CHOBBIBAOIIe BLIOOD OTBeTa
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Janmcats KBagpaTHIHOE YEIoHeHHE Pa, ,ay) B Touke (X, V,) 414 IPHOTHEAIOmEro

MHOTOWICHA
F, (x)=0,+a,X B MeTOIe HAIMEHBIIIX KBA/IPATOB.

1 - @(ag ,a,)=ay + a X

. Plag ,a;)=(F) (xu)_}’o)z-
D(ag ,a;)= Fi(xp) T ¥ -
Dla, , a,)=0.

el el

Ne 5 IlpouuTaiiTe TeKCT, BoIOepuTe NPaBW/IbHBIN OTBET U 3alTMILINTe apryMeHTbI, 000CHOBBIBAOLIMe BEIOOD OTBETa

Jna tabaeaso zagansoit dyvaxmm v(0)=1.1 ; v(1)=2.2 ;: ¥(2)=3.3 nafith 00 HeHTPATEHOH
(cHMMeTpHEHOH) dopMyIe THCIeHHOTO ARG EpeHIHPOBAHNA TPHOMTKEHHOS 3Hahemie
npouzeoguoR v (1)

1 1
2 1.1
3 2
4 1.34

Ne 6 T[IpouuTaiiTe TEKCT U yCTaHOBUTE T0OC/I€/]0BaTEIbHOCTh

CyTe MeTOAa HAMMEHBIMNY KBAAPATOE COCTOMT B HAXOXASHHH KO3QGHITHEHTOR IPHOIIKAIOIETO
MHOTOWISHA . HCXOIA H3 VCIOEHA MHHHMHZAINHE KBATPATHIHOTO VEIOHEHHT . TIPHEOIAIMIEMY K

HQOEXO,D;HMOI\-T}’ VCIOBHEO MHHHMYMA _ . B HTOTE BRIIOIHACSTCA VCIOBHE
2
A)®(x)= Z(F(?JI] —Y¥i
dd -
B) E.\‘_al = 'D, 1 —1=2:...ﬂ:

B) mi_uZ(F(xL-] — v ]2

I F(x= a, ta;x+...+a, x"

Ne 7 TIpouwnTaiiTe TEKCT, BbIOEPHTE MPABU/IbHBIE OTBETHI U 3aMUILIUTE apryMeHThl, 000CHOBBIBaOILe BLIOOD OTBETOB

TTo raxofi Bz NepeYHCICHHELX HEGKE KBAIPAaTVPHEX (QOPMYI MOMKET OBITE MpHOCEEHHO

BEIYHCIEH HHTErpal
1
f dx;’\,"';
o

A) dopmyna Tpanemmia
B) bopmyma TeBEX OPAMOYTOTEHHEOE
B) dopMyna mpaEmX npaMOVIOIEHHEOE

T') bopmyaa cpeaEHK OpAMOVIOIEHHEOE

Ne 8 HquHTaﬁTe TEKCT, BLIGEPI/ITE MpaBU/IbHbIE€ OTBETHI U 3alIUIIUTE dPT'YMEHTHI, OGOCHOBLIB&I—OH.[I/IE BI:I60p OTBETOB
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YKazaThe YCIIOBHA, KOTOPBEIM YIOBIETBOPAIOT COOCTBEHHBIE TIHCITIA MAaTPITITEI
G5 2

1) 4, A, <0,

2) A, A, >0,

3) A, A, =0,

4) A, + A, =8,

Ne 9 TIIpounTaiiTe TeKCT, BbIOepHTe MPaBU/ILHBIE OTBETHI M 3alTUILINTE apryMeHThl, 000CHOBbIBarOILHe BEIOOD OTBETOB

2 mepeuncieHHEX HIDEE CEOHCTE EEIOEPHTE T CEOHCTEA, KOTOPEIMH JefiC TEHTETEHO
0DIaTaeT HopMa 3IeMeHTa ESKTOPHOTO MPoCcTPaHCTEA:

1. [[x[[=0, VxeX, npmueM |[x|[=0 <x=0
2. || xyl=xlflyll, ¥V x.yeX

3. || xtyl=lix]Hlyll, V xyeX

4. || Ax|= |Al'|x]|, V AR 1 xeX

Ne 10 ITpounTaiiTe TEKCT U 3aMUILINATE PAa3BePHYThIA 060CHOBAHHBIN OTBET
PacrnivimyTe noc/iejoBaTeIbHOCTD /1eMCTBY NPH pelleHHH ypaBHeHus v’ = f(x,y) , y(0) = 0 npub/mkeHHBIM METOAOM
Oiinepa

Ne 11 TTpounTaiiTe TEKCT ¥ yCTAaHOBUTE COOTBETCTBHE

YcTaHOBUTE COOTBETCTBHE MEX/Y UAC/EHHBIMU METO/laMH pellieHUs] 0ObIKHOBEHHbIX JuddepeHIranbHbIX
ypaBHeHUM U MPUHLUIIAMU UX pelleHus

MeTtoz
Noc/ie[j0BaTe/IbHO-
1 Mertog Pynre-KyTtol A
aHaJIMTUYe CKUX
TIpUO/TKeHUH
UncneHHBIN
2 Metog Afamca o
SIBHBIN MeTO/,
UuncneHHbIH
3 MeTog, U30K/IUH .
HesIBHbIA MeTOZ,
atuueckuii
4 Mertop Ilvikapa Tpady
MeTo[,
5 Mertog I'upa

Ne 12 TIpounrTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE
YcraHoBUTe COOTBETCTBHE MEX/Y MeTOlaMU pellleHHs CUCTeM JIMHEMHBIX ypaBHEHUH U TUTIaMU METO/0B:

1 Mertog 'aycca A TIpsimoit MeTog,

2 MeTopn Akobu WTepaljuoHHbIH
METOf

3 Mertoz, NpOroHKU

4 Merop, 3efigens

Ne 13 IlpounTaiiTe TEKCT ¥ yCTaHOBUTE 10C/I€/|0BaTebHOCTh

YKasaTh T0C/I€/IOBATE/ILHOCTD A€HCTBHUM IPU MOUCKe KOPHs ypaBHeHHs1 F(x) = 0 Ha nmpomexkyTke [a,b] yrpoirieHHbIM
MeTozIoM Diiepa

A) npozi0/KUTH aITOPUTM, TI0Ka JJIMHA OYepeIHOro MHTepBaa He CTaHeT MeHblIlle e
B) BBIUMC/IMTE 3HaUEHMe TIPOK3BOJHOM B TOUKE a.
C) BeIOpaTh TOUHOCTH PaCUeToB €

D) nepecuurars 1o Gpopmyre
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f (X))

Xpey1 = X — ff(a)

Crieyroliee 3HaueHue X.

E) monoxurs

XU=&
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