MHMHOBPHAVKH POCCIHH

denepanbHOE ToCyIapcTBeHHOE GHOIKETHOS
oGpazoBaTelbHOE yUpeikIeHHe BRICIIETO 0Gpa30oBaHH
« TynsCcKHH rocyaapcTBeHHBIH YHHBEPCHTET»

I/IHCTHT}-'T HpHIUIEi,JHOfI MATEMATHEH H KOMITBbEOTCPHBIX HAVE
I{a@e,upa «BBRIYHCIHTENEHAT MeXaHHKA H MaTeMaTHEA»

VTBep:xIeHO Ha 3acelaHHH KadeIpsl
« BBIYHCIHTETbHAA MeXaHHKA H MaTeMaTHKa»
« 14 » guBapa 2021 r., mpoTokod Nt 5

C y4eToM H3MEHEHHH H JOINOIHEHHH,

VIBEP KICHHBIX Ha 3aceaHHH Ka(eIpEl
«BBEITHCITHTENbHAS MEXAHHKA H MaTeMAaTHKA»
«17»uroHET 2021T.. mpoTokOm NelO,
BCTYIAIOIIHX B cCHTY € 1 ceHTadpa 2021 roga

3aBenyromuii kageApott
¢ /@Z/ﬂf“” B.B.T maroues
o

METOJIHYECKHE 3AJAHHS K JJABOPATOPHBIM 3AHSITHSIM
10 JHCITHILTHHE (MO,IVY.TIO)

«MeToabl BEITHCICHHRY

0CHOBHOH mpo(eccHOHAABLHOH 00pa30BaTeILHOH NPOTPaAMMBI
BBICIIEro 06pa30BaHASA — IPOrpaMMbl GaKkaJaBpHATA

10 HAlIPABIEHHIO [OATOTOBKH:
01.03.03 MexaHHuKa H MATEMATHYECKOE MOJETHPOBAHHE

C HaIpaBIeHHOCTBIO (TIpo(HIEM)
MexaHHKA Je(pOPMHPYEMOTro TEEPIAOT0 TeIa

dopMa oOyIeHHA: 0IHAaT

HMneHTH(QHKAITHOHHEIH HOMep o0pazoBarenbHOH nporpaMyel: 010303-01-21

Tyma 2021 rox



Pa3paboTunk(n) MeTOAHYECKHX YKA3AHMI

e
AnamoB B.W.. k.¢-M.H., jjonieHT KadenpsiBMM < M

(DHO, donxcHocmp, yuenas cmeneib, yueHoe 36anue) B &*‘W()nucw
<



COJEPXAHUE
1. Lenu u 331298 TAOOPATOPHBIX BAHITHH . . ... 'veneeeetentseeteneeneeaneennenneenianeens 4
2. CueHapuil JTA0OPATOPHOTO BAHITH . . .. eueeeneeennteenteennaiineeenaeenneennneaneneanns 4
3. OcHOBHBIE THITBI 337Ia4, pACCMAaTPUBAEMBIX B Kypce M aJITOPUTMBI X peIIeHus....0

4. O1ieHKa KauecTBa YCBOCHUS JTUJAKTUUECKHUX SJIEMEHTOB KYPCA +.vvvnevennnennnnnnn. 7



1.lenn u 3axa4m 1a00paTOPHBIX 3aHATHH
e 0CBOCHMS TUCIMIUIAHBI (MOJTYJIS) SIBJISIETCS] pa3BUTHE CITOCOOHOCTEH 110
YIIPaBJICHUIO PE3yJIbTaTaMU HAyYHO-HCCIIEI0BATEIbCKIX M OMBITHO-KOHCTPYKTOPCKUX padoT,
MOJIy4aeMBIX B XOJI€ MOJEIMPOBAHUS IBUKEHHUS MEXaHUYECKUX CUCTEM, OCHOBAHHOTO Ha
HUCITOJIB30BAHUU BBIYUCIIUTCIIBHBIX METOJ0B MEXaHUKU.

3agayaMu OCBOCHUS JUCIUTUIMHBI (MOYJIs) SIBJISTFOTCS:

- [[aJ’IBHefII.Hee I/ISY‘IGHI/IC HOHSITI/Iﬁ n METOOOB, I‘paHI/I‘-IHBIX, KOHC‘-IHO-pa?;HOCTHBIX nu
KOHCUHO-3JIEMCHTHBIX pemicHui auddepeHinansHbiX 3a1ad MEXaHHKH, KaK YaCTHBIX CIIydacB
LIEJIOCTHOIO MOAX01a 0000IEHHOT0 METOAA KOHEUYHBIX 3JIEMEHTOB.

'HpI/IO6peTCHI/I€ OIIbITa HCCJICAOBaHUA COCTOSTHUH KOHCTPYKIIMH M IIPOLECCOB U3MCHCHUA
3TUX COCTOSHUM C UCIIOJIb30BaHUEM COBPCMCHHBIX YUCJICHHBIX METOJA0B,
- an06peTeHHe OIIbITa BEACHUS ,I[I/ICKYCCI/IP'I " IpEe3C€HTAaluU PE3YJIbTAaTOB HCCHCHOBaHHﬁ.

JlocTurHyThIl ypoBeHb NpOoheCCHOHATbHBIX KOMIIETEHIUN (PUKCUPYETCS B XOJIe
KOHTPOJIMPYIOIIKUX MEPONPUATUHN TEKYLIEH U IPOMEXYTOUHOM aTTeCTalluy, I10 pe3ylbTaTaM
KOTOPBIX IPUHUMAIOTCA KOPPEKTUPYIOIIHE IEHCTBHUSL.

2. Cuenapwuii 1abopaTopHoii padoTshl

B cooTBeTcTBUU C MENSIMU U 337a9aMu JTUCIUATUINHBI (MOIYJIs)» JIabopaTOpHBIC PabOTHI HAIICICHBI
Ha BBIPaOOTKY 3HAHM, yMEHHI U HaBBIKOB, Bxosamux B komnerenuuo OIIK-1 u OITK-2.
[IpakTrueckue 3aHATUS MPOBOMASTCS MO CIASAYIOMIEMY CLIEHAPHIO.
1. Obcyxenue BOMpoCcOB, BO3HUKIIUX MIPH BBHITOJHEHUH JIOMAIIIHUX 33/IaHU IO paHee
PaCCMOTPCHHBIM TE€MaM, a TaK)Ke IPH MMOJATOTOBKE HAyYHBIX M pedepaTUBHBIX COOOMICHHUIA IO
TEMaTUKE OYEPETHOTO MPAKTUYECKOTO 3aHATHS.
2. ®opmynupoBaHUe TeNIeld 3aHATHS U 00CYXKICHHE c(hephbl UCTIONB30BAHUS U aKTyaTbHOCTH
M3y4aeMbIX METOJOB B PAMKAX pacCMaTPUBAEMOU TEMBI.
3. [Ipe3eHTanoHHbIe COOOIIEHUS CTY/ICHTOB B COOTBETCTBUU C 3asIBJICHHBIMU B KypCE TEMaMH.

e Jluckyccus MO KIFOYEBBIM ACIEKTaM PacCMaTPUBAEMOM TEMBI.

e  @dopMupOBaHUE LEIOCTHOTO MPEACTABICHHS PACCMATPUBAEMON CXEMBI

e (CpaBHUTENBHBIN aHAIM3 PACCMATPUBAEMOTO MOX0/1a C AIbTepHATUBHBIMH. OIICHKA

JIOCTOMHCTB ¥ HETOCTATKOB.

4. Pemiennie 3aaad ¢ UCIOJIB30BAHUEM PACCMOTPEHHBIX HA 3aHSATUU METO/IOB.

e l3ydeHue HA MPAKTUKE NPUMEHIEMBIX KOHUECIIIIHIA.

e dopmupoBaHUE C UCTIOJIB30BAHUEM METOJIOB I'PYIIIOBOTO 00CYXKIACHUS (MO3TOBOTO

ITypMa U T.II.) aITOPUTMOB PEIICHUS 3a7a4.

e (ConocraBieHHE AIbTEPHATUBHBIX MOJIX0/I0B ITPU PELIEHUHU JAaHHOTO THIa 3a]ad.

5. [logBeneHue UTOroB 3aHATHS, TPE3EHTALIMS JOMAIIIHETO 33JaHusl U TEM MOCIEAYIOIINX 3aHATUH.

3. OcHOBHbIE THIIBI 33/1a4, PACCMATPUBAEMbIX B Kypce H aJIrOPUTMBbI UX pPelIeHHs
Tema Nel Peurenune cucrem JIMHEHBIX aaredpanvyecKux ypaBHeHU i

1.Heap u 3anaun padorsl Llensio paboThl siBisieTcss GOpMUPOBAHUE MPEJCTABICHUS O METOJaX
pElIeHNs CUCTEM JIMHEHHBIX anredpandyeckux ypaBHEHUH, JOCTUTaeMOl TOYHOCTH, HEOOXOAUMBIX
pecypcax u 00JIacTsIX IPUMEHEHUSI.

3amaun :
e 3yyeHne aaropuTMOB TOYHBIX (MPSAMBIX) METOJOB  PEIICHHH CHUCTEM  JMHEHHBIX
anreOpandeckux ypaBHEHUH, METOJOB OIIEHKHM TOYHOCTH IOJIy4a€MbIX PELICHHH, TpaHUIax
MIPUMEHUMOCTH.



e l3ydyeHne anropuTMOB MPHUOIMKEHHBIX (MTEPAIIMOHHBIX) METOJIOB PEHICHUI CUCTEM JIMHEHHBIX
anreOpanyeckux ypaBHEHUH, METOJOB OIIEHKHM TOYHOCTH IOJY4aeMbIX pELIEeHUI. IpaHuax
MIPUMEHUMOCTH.

2. TeopeTnyeckasi cipaBKa.

2.1 Tounsbie MeToabl K TOUYHBIM (IIPSIMBIM) OTHOCSAT METO/IbI, B KOTOPBIX PELICHUE MOJTy4aeTcs 3a
KOHEYHOe uucio aeiictBuil. Hambomnee pacnpocTpaHEHHBIMH SBIISIOTCS METOJIbI UCKIIIOUEHHUS Ha
ocHoBe anroputma ["aycca, a Takxke MeTo bl pakTopuszanuu (cxema Xosenkoro). B oboux ciydasx
pelIeHre COEPKUT JIBa dTamna:

® [PUBEICHUE CUCTEMBI K CIICIMAIBHOMY BUAY
® COOCTBEHHO HaXOXKJEHUE BEKTOPA PEILICHHUS.

B mertonax uckiroueHus Ha OCHOBE cxembl ['aycca Ha mEepBOM 3Tare CUCTeMa YpaBHEHUM B
X0JIe OKBUBAJCHTHBIX MPe0oOpa3oBaHUN TPHUBOAMTCS K TPEYyroJibHOMY BHIY, a 3aTeM
MOCJIEIOBATEIFHO W3 PEKYPPEHTHBIX COOTHOIICHUI HAXOIATCS PEIICHUs] CUCTEMbI, HauMHas ¢
nocnennero. CyImecTBYOIIME Pa3HOBUIHOCTH METOAa (METO MCKIIOUYEHUSI ¢ BEHIOOPOM BEAYIIETO
3JeMeHTa, cxeMbl JKopJaHa OpHEHTUPOBAaHbI HA CHUKEHHE IOTPEUNIHOCTEH BBIYMCIECHUN U
yMEHbIIIeHUE TPeOOBaHUN K HEOOXOIUMBIM PECYPCaM)

B wMeromax (akropm3amu Marpuiia CHCTEMBl TIPUBOIUTCS K TPEYrOJLHOMY BHIY
MOCPEACTBOM Pa3IMYHBIX CXEM IpPeoOpa3oBaHUi, YTO MO3BOJIAET 3a/ady HAXOXKICHHS pPELICHHMA
CUCTEM JIMHCWHBIX alreOpandecKuX YPaBHCHHHA CBECTH K JBYM IIOCJICIOBATEIBHO PEIIaeMbIM
CUCTEMaM YPaBHEHUU CO CIIEIUATBHBIMU TPEYTOJbHBIMH MAaTPUIIAMH.

[TorpenrtHocTh TOYHBIX METOJOB, OOYCJIABIMBAETCS TOJIBKO MOTPEIIHOCTSAMH OKPYTJICHUM B

X0JI¢ aNreOpandecKux ONeparyii ¥ MOXKEeT OBITh OIICHEHA MO BEJTUYMHE a0COTIOTHOMN MOTPEITHOCTH,
MOJIy4aeMOM B XOJI€ TOBTOPHOTO PEIICHUsI CHCTEMBI C UCIIOJIb30BAHUEM BEKTOPA HEBSI3KHU.
2.1 IIpubau:kenHble wMeToAbl. K TpUOMDKEHHBIM OTHOCAT METOJbI, HCIIOJIBb3YIOIIUM
PEKYpPEHTHBIE COOTHOIICHHS,  CICAYIONIME M3 OIEePaTopoB CXKUMAIOMIMX OTOOPAXKCHHM,
ITOCTPOCHHBIX Ha OCHOBE MATPHII JUHEHHBIX NMPeoOpa3oBaHMM, BXOASAIIMX B HCXOJIHBIC CHCTEMBI
anredpandeckux ypaBHeHUM. PerieHue B 3TOM cilydyae MOJTy4YaeTcsi B BHJE MOCIEIOBATEIHLHOCTH
pelIeHUH, UMEIOIIUX CBOMM IIPEIENIOM TOYHOE perieHue. Hambosree mpocThl alrOPUTMBI MPOCTOM
WTepaIuu U MeToia 3eiaens.

[lorpemrHOCTh WTEpPAMOHHBIX METOJOB, CKJIAJbIBAETCS W3 IMOTPEUIHOCTH METoAa U
MOTPEUTHOCTH OKpPYTJIeHW B Xone anreOpamdeckux omepanuid. Haumbomee cyiiecTBeHHa
MOTPEIIHOCTh METO/1a, KOTOPasi OIEHUBAETCS MO CHEHaTbHBIM (popMyIaMm.

2.3 JIuteparypa . bosee mogpoOHO BOMPOCH MOCTPOSHUST PEKYPPEHTHBIX COOTHOIIEHUS,
OIMKCaHNe OCOOCHHOCTEH aJrOpUTMOB BBIUMCIICHUI MTPUBEACHBI B CIEAYIOMUX yUeOHUKaxX[ U
MOHOTpadusIX.

baxsanos H.C. YUncnennsie meroasl.-M.:Hayka,1973.- 632 c.

Kamutkun H.H. Yucnennsie metoasl.-M.:Hayka,1978.- 416 c.

bepesun U.C., Kungkos H.M. Meroasl Beuncienu, T.1,:Hayka,1978.- 640 c.
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3. O0bexkT u3yueHusi. OOBEKTOM H3Y4EHHUs SBISETCS CHCTEMa JIMHEHWHBIX anredpanyecKux
ypaBHeHUH. Pemienue 3amauM  MoKeT OBITH peajl30BaHO HAa OCHOBE CaMOCTOSTEIbHO
pa3paboTaHHOI1 MporpaMmsl, co3aBaeMoii B cpene “Pascal’” wim “Mathcad”.

4. 3apauyu, mucnoJb3yeMble B CaMOCTOSTEJbHOH padore, 1Jsi OTPAa0OTKM HABBIKOB
NPUMEHEeHHs H3y4aeMbIX METO10B.

4.1.PenieHye cUCTEM JUHEHHBIX alNreOpanyecKux YpaBHEHUM TOUHBIMU METO/IaMHU.

1. Pemuts cucTeMy ypaBHEHUH METO/IOM UCKIOueHus [aycca

2. Pemmth cucteMy ypaBHEHHI METOAOM HCKIIOUYCHHUs ['aycca ¢ BEIOOPOM TJIaBHOTO DIIEMEHTa
3. Pemmth cucremy ypaBHEeHHI METOAOM XOJIELKOTO

4. O1ueHHUTh KauecTBO Mpoliecca C UCIOIb30BaHUEM 3TATOHHOW CUCTEMBI.




5. OueHuTb abGCOMOTHYIO MOTPEHIHOCTh HA OCHOBE IOBTOPHOTO PELICHUS CUCTEMBI C
HCIIOJIb30BAHUEM BEKTOPA HEBSA3KU.
6. CpaBHHUTH METOBI IO IOCTUTAEMOM TOUHOCTH U TPEOOBAHUIM K pecypcam
4.2.Pemienue cucreM JUHEUHBIX allreOpanyeckux YpaBHEHUH UTEPAIMOHHBIMU METOJIAMH.
1. PewmwuTsh cucteMy ypaBHEHHI METO0M IPOCTON UTEpALIUU
eO1EHNUTh Ha OCHOBE 33JJaHHOH TOUHOCTH HEOOXOMMOE KOJIMYECTBO UTEPALIUU.
¢O1eHUTH BIMSHUE BEIOOpA HAYAIBHOTO MPUOJIMKEHUS HA CKOPOCTh CXOAUMOCTH PEIICHUSI.
¢O1EHUTH JOCTUTHYTYIO TOYHOCTD PELIEHUS.
2. Pemmth cucteMy ypaBHEHHI METOAOM MPOCTON 3eiaens
¢OLEHUTh TOYHOCTD PELICHHUS
3. CpaBHUTb METOBI [10 JOCTUIAEMON TOYHOCTH U CKOPOCTH CXOJUMOCTH.

BapuanTbl 3a1anui

BapuaHT Ne1

A: B:
-44 31 37 10 -67
26 86 -7 -79 3
-44 81 -53 46 75
55 23 61 27 69
BapuaHTt Ne2
A: B:
6 5 45 -40 17
33 -66 -46 7 77
41 71 -42 88 -59
2 67 9 62 86
BapuaHT Ne3
A: B:
-46 -26 -45 -36 58
35 53 48 87 2
30 -70 4 -20 -1
-50 9 47 -37 -25
BapwuaHT Ne4
A: B:
-15 -61 -58 3 77
-40 -8 -64 39 2
-74 14 -43 32 68

5 88 12 39 -79



Tema Ne2 Onpenenenne coOOCTBEHHBIX 3HAYEHUIH MATPHIBI

1.Hexab u 3anauu padorsl Llenbio paboTh aBiseTcs GOPMUPOBAHKE Y CTYACHTOB HABBIKOB
KOMILIEKCHOTO MPUMEHEHUS PA3IMYHbBIX AJITOPUTMOB U METOJ/IOB YHUCICHHOTO PEIICHUS
anreOpanvecKux 3aad.

3amaun :

e l3ydyeHre aJIropuTMOB TOYHBIX METOJOB HAXOXICHUS COOCTBEHHBIX 3HAYCHHI MATPHIIBI.

e l3yyeHre aJrOpuTMOB HMPHOIMKCHHBIX (MTEPAIMOHHBIX) METOJIOB PEIICHUH alreOpanmdecKux
YPaBHEHHH, METOJOB OIICHKH TOYHOCTH ITOJIy9aeMbIX PEIICHHH, OCOOCHHOCTEH M TpaHUI]
HpI/IMeHI/IMOCTI/I METOOOB.

e l3y4yeHHe alroOpuTMOB NMPHUOJIMKCHHBIX (MTEPAIIMOHHBIX) METOJOB HAXOXKICHHS COOCTBEHHBIX
3HAUEHUN MATPHIIBI, a TAK)KE METOJIOB OIEHKA TOYHOCTH MOITYYaeMbIX PEIICHUH, 0COOSHHOCTEH
Y TPaHUI] MPUMEHIUMOCTH METOJIOB.

2. TeopeTnyeckasi cipaBKa.

2.1 Tounble MeTOAbI. K TOUHBIM (ITPSMBIM) OTHOCSIT METO/IbI, B KOTOPBIX PEIICHUE MOTydaeTcs 3a
KOHEYHOE YUCIIO IEUCTBUI. DTU METO/Ibl UCIIOJIb3YIOTCS, KaK IPAaBUJIO, B paMKaxX peLICHUs MOJTHON
poOJIeMBbl COOCTBEHHBIX 3HAYCHUH, T. €. ONIPEICIICHUS BCETO CIEKTPa COOCTBEHHBIX 3HAYCHUI
3aIaHHOW MaTPULBL..

Haunbonee pacrpocTpaneHHBIME —sBIsiIOTCS MeTonbl KpwutoBa, JlanuneBckoro. B meroxe
KpsbuioBa penienue 3agauu npeanoiaraet Ciaeayolue Tamnbl:

¢ (opMHUpPOBaHHE XaPAKTEPUCTUIECKOTO YpaBHEHHE, ONpeaesieHIE ero K03 (HUINEHTOB;
® HaxOXICHHE KOPHEH XapaKTepUCTHUECKOTrO ypaBHEHUSI — COOCTBEHHBIX YHCENl MaTPUIIbI,
® HaxOXJEeHHE COOCTBEHHBIX BEKTOPOB 3a/IaHHOM MATPHUIIBI.

[TorpemHoCcTh TOYHBIX METO/0B, O0YCIABIMBACTCS TOJBKO MOTPEHIHOCTSIMU OKPYTJICHHUI B

XO07Ie anreOpanyecKux Ornepanui.
2.1 IIpubam:keHHble MeToAbl. K npuOIMKEHHBIM OTHOCAT METOJbI, OCHOBaHHbIE Ha
PEKYPPEHTHBIX COOTHOIICHUSX, IO3BOJISIIOIIMX HAXOAUTh HCKOMBIE XapaKTEPUCTUKU B XOJE
WTEPAlMOHHBIX NPOLEAYpP B BUIE HEKOTOPBIX IOCIEI0BATEIBHOCTEH, CXOASAIIMXCA K TOYHBIM
3HAYEHUSIM orpeneasieMblx BeduduH. C  HCHOJMB30BaHHWEM NPUONMKEHHBIX METOJ0B MOKET
pemarbes Kak TMOJHas, TaKk M YacTU4Has mpoliemMa cOOCTBEHHbIX 3HaueHuU. Hambomee mpocTs
QITOPUTMBI, MO3BOJIAIOLIME HAXOAWUT NEpPBbIE COOCTBEHHBIE YMCIA M BEKTOPBl, OCHOBAaHHBIE Ha
METO/IaX, UCTIOJIB3YIONINX CYET Ha YCTAHOBJIEHHE U OOPAaTHBIE UTEPAIMH CO CIBUTOM.

[lorpemHoCTh MTEPAMOHHBIX METO/OB, CKJIAJbIBAETCA W3 TMOrPEHIHOCTH MeToja U
MOTPEIIHOCTH OKPYIJIeHWH B XoJe anreOpanueckux onepauuid. Hawubonee cymiecTBeHHa
MOTPEIIHOCTh METO/1a, KOTOpasi OLIEHUBAETC 110 CHEeHaTIbHBIM (popMynaMm.

2.3 JIuteparypa . bonee nogpoOHO BONPOCH! MOCTPOEHUS PEKYPPEHTHBIX COOTHOLICHHUS,
OINHMCaHNE OCOOEHHOCTEN aJropUTMOB BBIUMCIICHUN TPUBEACHBI B CAEAYIOIUX YueOHUKax| 1
MOHOTrpadusx.

5. baxsanos H.C. Yucnennsie metonbl.-M.:Hayka,1973.- 632 c.

6. Kamurkun H.H. Yucnennsie meronpl.-M.:Hayka,1978.- 416 c.

7. bepesun U.C., KuakoB H.M. Metonsl Beruucienui, 1.1,:Hayka,1978.- 640 c.

8. Apnamos B.U. Kypc nekuwii mo merogam Beruncnenuii. Pykonuce. Pazmemiena Ha caiite Tynl'yY

3. O6bexT ucciaenoBanusi. OObEKTOM MCCIIECAOBAHNUS SBIISCTCS KBaJIpaTHAs MaTPUIIA, & TAKXKE
anredbpanvecKkre ypaBHEHHsI BBICOKOTO MOPSIIKAa, KOPHU KOTOPBIX HE MOT'YT ObITh HallIeHbI
TOYHBIMH MeTOaMu. Perienue 3a1a4u MOXeT ObITh peai30BaHO Ha OCHOBE CAMOCTOSTEIBHO
pa3paboTaHHOM MporpaMMbl, co3aaBaeMoit B cpeze “Pascal” wiu “Mathcad”.

4. 3agauu, wucHoJb3yeMble B CAMOCTOATEJbHOH padore, AJasi OTPA0OTKM HABBIKOB
NPUMEHECHUSA U3YyIACMbBbIX METO/10B.



4.1 Haxox/ieHue cOOCTBEHHBIX 3HAYCHUN MaTPHIIBI ¢ MCIOJIB30BaHUEM TOYHOrO MeTona KpeuioBa

(Pemenue nmosHO#M MpoOIeMbl COOCTBEHHBIX 3HAUCHUH ).

1. CdopMupoBarh XapaKTepUCTHUECKOE YPABHEHHE, OTPEACIIUTE €r0 KO3PPHUITUCHTEHI.

2. OmnpenenuTh KOPHU  XapaKTEPUCTUYECKOTO ypaBHEHHS, HCIONB3ys JIIOObIe JBa W3
UTEPANMOHHBIX METOJIOB ( TUXOTOMHH, XOPJI, KacaTeabHbIX). ONEHUTHh JOCTUTHYTYIO TOYHOCTh
pereHuUsI

3. Hcmonb3yst peKyppeHTHBIE COOTHOIIICHUs MeTofa KpbuioBa, HAWTH KOMIIOHEHTBI COOCTBEHHBIX
BEKTOPOB.

4.2. Haxox/eHre COOCTBEHHBIX 3HAYEHUN MATPUIIBI C UCIIOIb30BAHUEM UTEPAIIMOHHBIX METOJIOB. (
B pamax pemreHust 4acTHYHOM MpoOIeMbl COOCTBEHHBIX 3HAUCHUH ).
1. CdopmMupoBath peKyppeHTHBIE COOTHOIICHUS BEHIOPAHHOTO UTEPAIIHOHHOTO METO/1A.
2. BpIYHCINTH B paMKaxX UTEPAIIMOHHOMN MPOIEyphI MIEPBBIC JBA COOCTBEHHBIX YUCIIA U
COOCTBEHHBIX BEKTOpA C 33JJaHHON TOYHOCTHIO.
3. CpaBHHTH MPOIECCHI HAXOXKICHHS COOCTBEHHBIX 3HAYCHUH TP MCTIOJIB30BAHUH JIBYX
KPUTEPHUEB JTOCTHXKEHHS pe3yIbTaTa (HOpMaIbHOM U MOBBIIEHHON TOYHOCTH).
[Ipyu HaxOKAECHUH MMOCIETYIOMNUX COOCTBEHHBIX YUCEI UCIOIB30BATh ATOPUTMBI:
= ¢ MoauduUKauen UCXOTHON MaTPHIIBL;
* ¢ BBIOOPOM BEKTOpA HAYAIHLHOTO MPUOIUKEHHSI OPTOTOHAIBHOTO IEPBOMY COOCTBEHHOMY
HAIPABJICHUIO.
4.3.CpaBHUTH METOJIbI (TOYHBIC U UTEPAIIMOHHBIC) TIO TJOCTUTAEMON TOYHOCTH, CKOPOCTH
HAXOXJCHUS PELICHHUS.

BapuanTbl 3a1aHui

Bapuant Nel Bapuant Nel 1
625 1008 42  -2784 3600 660 1820 -392
1008 5041 -275 189 660 2500 2623 390
42 -275 3844 204 1820 2623 324 6205
-2784 189 204 6241 -392 390 6205 100
Bapuant Ne2 Bapuant Nel2
1225 -203 770 -858 1521 3245 2812 2407
-203 1849 -231 3024 3245 5041 -616 3360
770 -231 4225 2024 2812 -616 2500 1734
-858 3024 2024 3364 2407 3360 1734 1296
Bapuant Ne3 Bapuant Nel3
121 -3430 -1421 2632 2809 4818  -2294  -1989
-3430 1156  -3763 380 4818 144 -1092 -1
-1421  -3763 5184 -819 -2294  -1092 3844  -1943
2632 380 -819 256 -1989 -1 -1943 4900
Bapuant Ne4 Bapuant Nel4
5776 220  -2262 -234 100 -438 2336 4896
220 5041 2418 648 -438 2809 168 440
-2262 2418 529 -59 2336 168 1156  -2989
-234 648 -59 4096 4896 440  -2989 81
Bapuant Ne5 Bapuant Nel5
4489 -198 2394 -29 2500 2541  -4350 -126
-198 64 -295  -1820 2541 1369  -2178 -528
2394 -295 6400 3283 -4350  -2178 49  -3864
-29  -1820 3283 5776 -126 -528  -3864 2500



Tema Ne3 Annpoxkcumanus GyHKUMH

1.IHesn u 3aga4yu pa6oTsl Llenbro paboTh sBisieTcss GOPMUPOBAHKE Y CTYACHTOB MPEICTABICHUS O
METOJaX aNmpoKCUMAIHK (MPpUONMMKeHHs) (PYHKIUMH, JOCTUTAEMON TOYHOCTH, HEOOXOIUMBIX
pecypcax u 001acTIX MPUMEHEHUS N3y4aeMbIX METOIOB.

3amauu :

e l3yueHne METOJOB HWHTEPHOJSIMU CIOKHBIX BBIPQKECHUH, a Takke (QYHKUMH, 3aJaHHBIX
TaOJMYHO, C UCIOJIb30BaHMEM IoauHOMOB Jlarpanxka u HpIOTOHa, OLEHOK TOYHOCTH
MOJTy4aeMbIX MPUOIKEHUH, IPpaHHI] TPUMEHUMOCTH.

e l3yueHune anropuTMOB NPHUOIMIKEHHS CIOXKHBIX BBIPAKCHMH, a Takke (DyHKIUH, 3al1aHHBIX
TaOJMYHO, HAa OCHOBE METOJa HAMMEHBUIMX KBaJpaToOB, OLIEHOK TOYHOCTH IOJIY4aeMbIX
npUOIMKEHUH, TPaHUL] TPUMEHUMOCTH

e l3yueHune anropuTMOB MNPHUOIMIKEHHs CIOKHBIX BBIPAKEHHMH, a Takxke (QyHKUUH, 3aJ1aHHBIX
TabJMYHO, HAa OCHOBE METOJa HAUMEHBUIMX KBaJIpaToB, OLEHOK TOYHOCTH MOJY4YaeMbIX
npUOIMKEHUH, TPaHUL] TPUMEHUMOCTH

2.Teoperuueckas cnpaBka. [Ipobiema noctpoeHus: npuOIMmKeHus QYHKIIMA BOSHUKAET B CIIydae,
€CITM CYIIECTBYET  HEOOXOAWMOCTh YIPOIICHUS BBIPAKCHHUS HCXOMHOW (YHKIHMU C LENBIO
YMEHBILIEHUSI TPYJOEMKOCTH MPOBOJUMBIX C HCIHOIB30BaHHWEM O3TON (DYHKIUU BBIYMCICHUH, a
TaKKe B Cilydae HEOOXOJMMOCTH BOCCTAaHOBJICHHS aHATUTHYECKOTO BBIPAKEHHS (DYHKIIHH,
3aJlaHHOM Ta0nMuHO. B 3aBHCHMMOCTH OT YCJIOBHMM 3a7aud OMNEpPalUI0 MPUOIMKEHUS MOXKHO
peann3oBaTh HECKOJIBKUMH crioco0amu. B nmaHHOW paboTe H3ydaroTcsl CIEIyIOIIUEe METOJIbI
MPUOTIHKEHUS UCXOIHBIX (PYHKIMN anredpandecKuMH MOJIMHOMAaMHU.

2.1 ITpubmakeHne Ha ocHOBE HTepnoasamy. VicxomHas GyHKIMs TprOIMKaeTcs anredpandeckum
MIOJIMHOMOM Topsika “N”, HEM3BECTHbIE KOA(M(UIMEHThl KOTOPOIrO OIpPENeNIOTCS U3 YCIOBUS
COBIIAJICHUSI MHTEPHOJUPYIOUIETO IOJIMHOMA M HCXOAHOW (QYHKIMM B “N” TOYKax MHTEpBala
MPUOJIMIKECHUS.

[TorpemHocTh NPUOINKEHHS 3aBUCUT OT CTENIEHU IOJIMHOMA U 11ara HHTEPIIOIMPOBAHUSL.
2.2 TlpubarkeHre Ha OCHOBE METOJla HAMMEHbBINUX KBaJparoB. Mcmoib3yercs MpuU HETOYHOM
3aJlaHUU UCXOAHON (QYHKIIMHU WM B CIy4ae HEOOXOAUMOCTH NpUOIMKeHUs QYHKIIMN HA KOHEYHOM
UHTEpBaJle  INOJMHOMOM  HEBBICOKOH  cTemeHH. B srom  ciaydae  Ko3pPHUIMEHTHI
anMpOKCUMHUPYIOLIETO MOJIMHOMA MOAOMPAIOTCS U3 YCIOBHS 0OecreyeHUs] MUMHUMM3AIM HOPMBbI
OTKJIOHEHUS UCXOAHOHN (PYHKIIMH OT MPUOIHKAIOIIETo MOJIMHOMA Ha pacCMaTpUBaeMOM MHTEpBaJle.
2.3 TlpuOnvkeHue Ha OCHOBE METoja CIUlaiH anmnpokcumanuu. [lo3Bomsier mosyduTh
npubIMKeHne 3aJaHHOM (YHKIMM JOCTaTOYHO BBICOKOW CTENEHM TJaJKOCTH Ha Kjacce
MIOJINHOMOB CPaBHUTENILHO HEBBICOKOTO MOpsiAKa. B 1aHHON paboTe n3y4aroTcst anropuTMbl CIUIaiiH
anmIpOKCUMAlMU Ha OCHOBE IIOJMHOMOB TPETHErO MOPSIKA.

J1J1s OIIEHKU MOTPEUTHOCTH UCOIb3YIOTCS (POPMYJIBI APHOPHBIX U alIOCTEPUOPHBIX OLIEHOK.
2.4 JIntepartypa . bonee noapoGHO BOIPOCH HOCTPOCHUS PEKYPPEHTHBIX COOTHOILICHMS,
OIHMCaHNE OCOOCHHOCTEN aJrOpUTMOB BBIUMCICHUN TPUBEICHBI B CIEAYIOUX YUeOHUKaxX[ 1
MOHOTrpadusx.
1. baxsanos H.C. Yucnennsie metoasl.-M.:Hayka,1973.- 632 c.
2. Kamutkun H.H. Yucnennsie meronsl.-M.:Hayka,1978.- 416 c.
3. Bepesun N.C., Kuakoe H.M. Mertoasl BerumcieHuH, 1.1,:Hayka, 1978.- 640 c.
4. Apnamos B.U. Kypc neknuii mo metogam Berarcinenuit. Pykonuce. Pazmeniena Ha caiite Tynl'yY

3. O6bexT ucciaenoBanus. OOBEKTOM HCCIEIOBAHMS SIBIISETCS 3a/JaHHOE ANMPOKCHMHUPYEMOe
pasHbIMH crocobamu  BbIpakeHue. PemieHue 3amaum MOXKET OBITh pealn30BaHO HA OCHOBE
CaMOCTOSITENTFHO pa3paboTaHHOM MPOrpaMMBI, co3aaBaeMoii B cpene “Pascal” wmm “Mathcad”.

4. 3apaum, ucnoJib3yemMble B JIa0OPaTOPHOii padoTe, 1jisi 0TPAGOTKH HABBIKOB NMPUMEHEHHUS
U3y4yaeMbIX METOA0B



4.1. Natepnoasanus G YHKIUN IPUA ITIOMOIIM HOoaruHOMOB Jlarpanka u HeroToHa.

1. Tloctpouts s 3amaHHON GYHKIUM C YYETOM 3aJaHHOM TOYHOCTH amlIpOKCHUMAIlUU
WHTEPIIOJSIIIMOHHBINA TToTMHOM Jlarpamxa.

¢OILICHUTD BJIMSIHUE II1ara MHTEPIOJSAIMNA U CTEIICHU WHTEPIOJSAIMOHHOTO MOJMHOMA HAa TOYHOCTh

anmpOKCUMAIIUH.

2. Tloctpouth g1 3amaHHOM (YHKIMHM C y4E€TOM 3aJlaHHOM TOYHOCTH aIMPOKCUMAIMH
WHTEPHOJIALMOHHBIN NOJIMHOM HbIOTOHA JU1s1 pABHOOTCTOSIUX Y3JI0B.

¢OILICHUTD APUOPHYIO U AIIOCTEPUOPHYIO TOTPEITHOCTH

e¢CpaBHUTH MOTPEITHOCTH C PeAIbHON OIMMOKOMN, JOIMYCKAaeMOM IMPH HHTEPIOIUPOBAHUH.

3. CpaBHHTH METOJIbI IO JOCTUTAEMON TOYHOCTH U TPEOOBAaHUSIM K pecypcam

4.2. Iloctpoenre npuOIMKeHUH (PYHKIIMK HA OCHOBE METO[a HAUMEHBIINX KBAaAPaTOB

1. Jlna 3amaHHOM TOYHOCTH MPUOMMKEHUS (YHKIUMM 1M0J00paTh HEOOXOIUMBIH TOPSIOK
aNIpPOKCUMHUPYIOIIETO TTOTUHOMA.

2. OIEHUTh TOYHOCTD MOTYYECHHOTO PHOIUKEHUS.

4.3 IlocTpoenne npuOIMKeHNH QYHKIMI Ha OCHOBE METO/1a CILIAMH alllpOKCUMAIIUH.

1. TlocTpouTh anmpoKCHMAIMIO 33JaHHON (PYHKUIMU C HCIOJb30BAHHUEM CIUIAHHOB TPETHETO
TOPSIIKA.

2. OILEeHUTh TOYHOCTb MOJIYYEHHOTO MPUOIHKEHUS.

BapuanTtsl BeipaxeHui npudanxaeMpix QyHKINNE U MHTEPBAJIOB MPUOIUKCHUS

Bapwuanr 1. a=0,5; b=-0,4; k=1/n | F(x) =ax + bSin kx

X= 0.1 0.2 0,25 0,4 0,5
BapuanT 2. a=0,5; b=-0,4; k=1/n | F(x) =ax + bCos kx

X= 0.1 0.2 0,25 0,4 0,5
Bapuant 3. a=0,8; b=0,4; k=1/n F(x) =ax + bSin kx

X= 0.1 0.2 0,25 0,4 0,5
Bapuanr 4. a=1;0, b=0,4; k=1/n F(x) =ax +bCos kx

X= 0.1 0.2 0,25 0,4 0,5
Bapuanr 5. a=1;0, b=-0,8; k=1/n | F(x) =ax + bSin kx

X= 0.1 0.2 0,25 0,4 0,5
BapwuanrT 6. a=1,2; b=-0,8; k=1/n | F(x) =ax + bCos kx

X= 0.1 0.2 0,25 0,4 0,5
Bapwuanr 7. a=1,4; b=-1,0; k=1/n F(x) =ax + bSin kx

X= 0.1 0.2 0,25 0,4 0,5
Bapuanr 8. a=1,6; b=-1,4; k=1/n | F(x) =ax +bCos kx

X= 0.1 0.2 0,25 0,4 0,5
BapuanT 9. a=1,8; b=1,4; k=1/n F(x) =ax + bSin kx

X= 0.1 0.2 0,25 0,4 0,5
Bapuant 10. a=2.0; b=-1,4; k=1/n | F(x) =ax + bCos kx

X= 0.1 0.2 0,25 0,4 0,5
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Tema Ne4 MeTtoabl YMC/IEHHOI0 HHTErPHPOBAHUS

1.Hexab u 3anauu padorsl Llenbio paboTh aBiseTcs GOPMUPOBAHKE Y CTYACHTOB HABBIKOB
BBIUUCIICHUS] UHTETPAJIOB, 3HAHUH O IOCTUTaeMON TOYHOCTH, HEOOXOMMBIX pecypcax u 00JIacTsx
MPUMEHEHUS N3Y4aeMbIX METOJIOB.

3agauu :
e l3y4yeHwre aJropuTMOB BBIUMCIICHHS HHTEIPAIIOB HA OCHOBE IpyIbl MeTo10B HetoToHa-KoTeca.
e l3ydyeHne aropuTMOB BBIUMCIICHHUS HHTETPAIOB Ha OCHOBE MeToaa ["aycca.

2.Teoperuyeckasi cipaBka.

JUis  BBIYMCIECHUS MHTErPAJIOB HCHOJB3YIOTCA (OpMYJIbl MEXaHMYECKMX KBaaparyp,
MOJTy4aeMble IMOCPEACTBOM HMHTETPUPOBAHMS alreOpanveckoro MOJIMHOMA, WHTEPIOIUPYIOIIETO
HOJIBIHTErPaJIbHOE BBIPAKEHHsI Ha 33JaHHOM UHTEpBaJIe.

2.1 Metoast Hbrotona-Koreca Brigensior rpynmy mertonoB Hprotona-Korteca, anroputmsl
KOTOPBIX CTPOSITCS HAa PAaBHOMEPHOH CeTKe- KOHEYHOH COBOKYITHOCTH PAaBHOOTCTOSIIUX 3HAYCHUH
HE3aBHCUMOTI'0 IEPEMEHHOTO (y3J10B) IpUOIMIKaAIOLIEH HENPEPHIBHYIO 00J1aCTh HHTETPUPOBAHUSL.

ToyHOCTH METONOB 3aBUCUT OT TOpPSJIKAa ANMPOKCUMHUPYIOLIIETO IOJBIHTErpajlbHOE

BBIPQKCHHUE MOJIMHOMA U PACCTOSIHUS MEXIY Y3JaMH M MOXKET ObITh YJydllleHAa IPUMEHEHHUEM Ha
3aJJaHHOM HHTepBase 00001meHHbIX popmys HeroTona-Koreca.
2.2. Metoa I'aycca, no3Bossitonuii  TOCTUYb 00Jiee BHICOKOM CTETEHH alreOpandeckoil TOUHOCTH
1o cpaBHeHUIo ¢ noaxonom Herona-Koreca, npennonaraer nocrpoeHue (GopMmysn MEXaHMYECKHX
KBaJpaTyp Ha HEPAaBHOMEPHOH CETKE, Y3Jbl KOTOpPOH SBIAIOTCA KOPHSIMHM OpPTOTOHAJIBHBIX
MHOT'OYJICHOB.

JUia mony4yeHus anoCTEpUOPHOW OLEHKM TOYHOCTH BBIYMCICHHSI MHTErpalia, a TaKkKe U
BBIUMCIICHUS] YTOUHEHHBIX 3HAYEHMH HUCMONB3YIOTCs MeToasl PyHre-Pombepra, a Takxke mporecc
OWTKeHa, MNpeANnojararplie MPOBEIECHUE CEPUM BBIYHUCICHUN HHTErpaJioB HA CryIIAIOIIHUXCS
CeTKax.

2.3 JIuteparypa . bosee moapoOHO BOMPOCH MOCTPOCHUSI PEKYPPEHTHBIX COOTHOIICHUS,
oIrcaHue 0COOEHHOCTEH aNropuTMOB BBIYMCICHUN PUBEACHBI B CIIEYIOIUX yueOHUKaX[ U
MOHOTpadusIX.

1. baxsanos H.C. Uucnennsie Metozsl.-M.:Hayka,1973.- 632 c.

2. Kamutkwna H.H. Yucnennsie meronpl.-M.:Hayka,1978.- 416 c.

3. bepesun N.C., Kuakos H.M. Mertoasl Bbruncnenui, 1.1,:Hayka,1978.- 640 c.

4. Apnamos B.U. Kypc neknuii no merogam Belunciienuil. Pykonuce. Pazmeniena Ha caiite Tynl'yY

3. O0bexkT u3yuyeHusi. OOBEKTOM H3YYCHHS SBISETCS CHUCTEMA JIMHEHHBIX aire0pandecKux
ypaBHeHui. Pemenne 3amaun  MOXeT OBITh pEaNTM30BaHO Ha OCHOBE CaMOCTOSITENILHO
pa3paboTaHHOM MporpaMMbl, co3aaBaeMoit B cpese “Pascal” wiu “Mathcad”.

4. 3agaum, wucCNOJb3yeMble B CAaMOCTOATEJbHOH padore, AJasi OTPA0OTKM HABBIKOB
NpUMeHeHUs U3y4aeMbIX MeTO10B.

4.1. BelunciieHue UHTErpajoB Ha OCHOBE Tpynnbl MeTo10B HbtoToHa-Koreca.

1. BbluncauTe HHTETpall C UCIOIb30BaHHEM (OpPMYIT:
®CpEIHUX MPSIMOYTOJIbHUKOB;
eTparenui;
eCumMricona

OLeHNTD MOTYYEHHYI0 TOYHOCTh BEIYMCIIEHHOTO 3HAaYEHUSI HHTErpaa.

3. BbuncnuTh 3HaYeHHE MHTErpaia ¢ 33JaHHOM TOYHOCTBIO, UCTOJB3Yysl 0000IIeHHbIE (POPMYITBI
MPSIMOYTOJIbHUKOB, Tpaneuuil, CuMIIcCoHa.

4. BbluMciauTh 3Ha4YeHHWE HMHTerpana, ucrnonb3ys ¢opmyisl Heiotona-Koteca Gosiee BBICOKOTO
MOPSAKA.

no
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5.
6.

7.
8.

O1eHUTh TOYHOCTH BBIYUCICHHUI Ha OCHOBE MeTo1a Pynre-PomOGepra.
OueHuTh TOYHOCTh BBIYHUCICHUM U S(QQPEKTUBHBIM MOPSIAOK TOYHOCTH METOAA CpPEAHHX
MIPSIMOYTOJIBHUKOB C UCII0JIb30BAHUEM IIporiecca DUTKEeHa.
CpaBHHTH OLICHKH MOTPEIIHOCTH 110 PyHre-PoMOepry u OUTKEeHY ¢ pealbHON MOTPeTHOCTBIO.
CpaBHUTBH METO/BI IO JOCTUTAEMOM TOYHOCTU U TPEOOBAaHUSM K pecypcam
4.2. BeluuciieHrne UHTErpajioB Ha ocHoBe MeTona ["aycca

1. Ha ocHoBe anpuopHO OIIEHKH MOTPEIIHOCTH BHIOpaTh MOPSIOK Gopmyisl MeTona [aycca u
BBIYHCIIUTH MPUOIMKEHHOE 3HAYCHHE HHTErpaa.

2. CpaBHHUTH TPHOIMKEHHOE 3HAYCHUE MHTETPaJIa C TOYHBIM 3HAYCHHUEM.
B 3aBepmienue padoTsl cpaBHUTH anropuT™Mbl HetoTona-Koreca u ["aycca.

BapuaHThI NOABIHTErPAJbHBIX BbIpasKeHU

1. | Bapuanr 1. a b C | MaTepBan uHTErpupOBaHUs
F(x) = a/(b+cx) 1 1 6 0,2-:-1,1

2. | Bapuanr 2. a b C | MHTepBan uHTErpupOBaHUs
F(x) = a/(b+cx) 2| 2 5 0,3-:-2,1

3. | Bapuanr 3. b ¢ | MuTepBan uHTErpUpOBaHUS
F(x) = a/(b+cx) 3 3 8 0,4-:-3,1

4. | Bapuanr 4. a b C | HTepBan uHTErpupOBaHUs
F(x) = a/(b+cx) 41 4 7 0,2-:-5,2

5. | Bapuanr 5. a b C | HTepBam HHTETpUPOBAHUS
F(x) = a/(b+cx) 5 5 9 0,1-:-1,2

6. | Bapuanr 6. a b C | MurepBan nHTErpUpOBaHUs
F(x) = a/(b+cx) -6 | 6 1 0,3--4,1

7. | Bapuanr 7. a b C | MuTepBan uaTErpUpOBaHUs
F(x) = a/(b+cx) 7 7 2 0,4-:-5,1

8. | Bapuanr 8. a b ¢ | MuTepBan uHTErpUpOBaHUS
F(x) = a/(b+cx) -8 | 8 3 0,6-:-4,1

9. | Bapuanr 9. a b ¢ | MuTepBan uHTErpUpOBaHUS
F(x) = a/(b+cx) 9 9 4 0,3-:-2,2

10| Bapwuanrt 10. a b ¢ | MaTepBan uHTErpUpOBaHUS
F(x) = a/(b+cx) -10| 10 | 1 0,2-:-3,1

11| BapuanT 11. a b C | MurepBan nHTErpUpOBaHU
F(x) = a/(b+cx) -1 (11 ] 5 0,1-:-4,1

12| BapuanT 12. a b C | MurepBan nHTErpUpOBaHUs
F(x) = a/(b+cx) 2 |12 | 6 0,2-:-4,1
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4. OneHKa KavecTBAa YCBOEHUS TUIAKTHYECKHUX IJIEMEHTOB Kypca

OneHka KauecTBa YCBOCHHS AUAAKTUYECKUX 3JIEMEHTOB Kypca B XOJ€ JIEKUHUOHHBIX ,
MPAKTUYECKUX 3aHATHH M CaMOCTOATEIBbHONH pabOThl OCYIIECTBISETCS B paMKaxX TEKyIIeH u
IIPOMEKYTOYHONM HTOTOBOM aTTECTALMM.

OreHKa KadecTBa YCBOECHHUS CTYACHTAMHU JIUJIAKTHUYECKUX  DJIEMEHTOB JHUCIUIUIMHBI B
paMKax TEKylIEeW aTTecTaluyd  OCYLIECTBIISIETCA C HCIOJb30BaHHMEM TECTOBEIX 3aJlaHUM,
HCIOJIb3YEMbIX B TUCbMEHHBIX U YCTHBIX KOHTPOJBHBIX MEPONPHUSATUSIX B TCUCHUE CEMECTPA.
BeimonHsis 3ajaHusl MPAaKTUYECKUX 3aHATHA U TUTAHUPYS CaMOCTOSITENBHYIO PadoTy, CTYIACHTHI
JOJDKHBI ~ OPUEHTHPOBATHCA HA JIOCTHXKCHHUE CIECIYIOIIMX YpPOBHEW 3HAHUW W YMEHUH 1O
JucruIInHe «MeToabl BEIUMCIICHU !

[lenocTHOE MpencTaBiICHUE NUAAKTUYECKUX AJIEMEHTOB Kypca M YMEHHE NMPUMEHSATh U3YYCHHBIC
METO/IbI B KOMILIEKCE OTPa0aThIBACTCS B XOJI€ BBHITIOIHEHUS KYPCOBOM pabOTHI M KOHTPOIUPYETCS B
X0J/I€ MPOMEXKYTOUYHOM UTOTOBOM aTTECTAINU

5Y4eOHO-MeTOANYECKOE O0ecTieueHHe MPAKTHYEeCKUX 3aHATHI
5.1 OcHoBHas JInTEpaTypa

1. Munens A.A. BpruuciautenabHble MeTOABL. Y4ueOHOoe mocobue (kuura), 2013,

ToMckui FOCYIIapCTBeHHBIﬁ YHUBCPCUTCT CUCTCM YIIPABJICHUA U PAAUOIJICKTPOHUKH,
Onb Konrent. Pexxum nocryna:

http://www.iprbookshop.ru/20466.html.— 5BC «IPRbooks»

2. Anamos B.U. Kypc nexuuii «Metobl BoiunciieHnii»2016

5.2 JlomotHUTEIbHAS JIUTEpaTypa
1. BaxBasoB H.C. YucsnenHsle MeTobl.-M.:Hayka,1973.- 632 c.
2.bepesuHn U.C., dKuakos H.M. MeToAbl BbluucieHuH, T.1,2.-M.:Hayka,1978.-640c.
3.ToayuoB C.K., Pa6enbkuii B.C. PazHocTHbIe cxeMbl- M. Hayka, 1977. - 440 c.
4. lemugoBud B.I1., Mapon U.A. YrciieHHble MeTOZbI aHa/M3a. - M.: Hayka, 1967.- 368 c.
5. 3enkeBud 0., MopraH 3. KoHe4Hble 3/ieMeHThI ¥ annpokcumanus. -M.:Mup, 1986.- 320 c.
6. Kasiutkun H.H. Yucienusle metobl.-M.:Hayka,1978.- 416 c.
7. MbicoBckux H.II. Jlekyuu o MetozaM BelyrcaeHun.-M.:Hayka,1962.- 344 c.
8. Camapckuu A.A., HukouaeB B.C. MeToapb! pelieHrs ceTOYHbIX ypaBHeHUM.- M. Hayka, 1977.-
590 c.

6. Ilepeuensb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceTH «AHTEepHET»,

HeO0OXO0IMMBIX /IJIsl 0CBOEHHUS THCHHMIJIMHBI (MOIYJIs1)

1. N3Bectus Poccuiickoii akagemun Hayk. MexaHuka TBEpIOro Teja [3JIeKTPOHHBIN pecypc] :
Hay4HOe repuoanyeckoe u3naanue: xxypHain/ PAH. - M.: Hayka/UaTepnepuonuka, 1966 -. - ISSN
0572-3299- Pexxum noctyna http://elibrary.ru/issues.asp?1d=7828, co Bcex komnbrorepo Hb
Tyal'V, mo mapouto

2. [TpuknanHas MexaHUKa U TEXHUUYECKas (pU3HKa [JIEKTPOHHBIN pecypc]| : HayyHoe
nepuoandeckoe u3nanue: xxypaain/ CO PAH. - M.: Hayka/Uuatepnepuonuka, 1960 - . - ISSN
0869-032- Pexxum poctyna: http://elibrary.ru/issues.asp?id=7609, co Bcex komnbrotrepos Hb
Tyal'V, no mapouto

3. [TpuknasHas MareMaTvKa U MEXaHUKa [3JEKTPOHHBIM pecypc]| : HayuyHOE HEepHOIUYECcKOe
usznanue: xxypaan/ PAH. - M.: Hayka/Uurtepnepuonuka, 1966 - . - ISSN 0032-8235.- Pexum
noctymna : http://elibrary.ru/issues.asp?id=7956, co Bcex komnbiotepoB Hb Tynl'Y, mo maposro

4, VYcnexu MaremaTHaeckux Hayk/ Poccuiickas akanemus Hayk. - M.: Hayka, 1995-1SSN
0042-1316

5. OnextpoHHbIi ynTanbHeii 3a1 “bBUBJIMOTEX” : yueOnuku apropoB Tynl'V no Bcem
TUCHUIUTMHAM. - PesxxuM noctyna: https://tsutula.bibliotech.ru/, mo maposnro.- 3ari. ¢ sxpaHa
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http://www.iprbookshop.ru/72079.html
https://tsutula.bibliotech.ru/

6. ObC |PRBooks yHuBepcanpHas 0a30Basi KOJUIGKIMsSI W3JaHuil. - Pexum mocryna:
http://www.iprbookshop.ru/, mo maposro.- 3ari. ¢ sKkpaHa

7. Hayunas Dnekrponnas buOnmuoreka _eLibrary - OubmuoTeka 3J€KTPOHHOH MEPHOIUKY.-
Pexxum mocryma: http://elibrary.ru/ , mo maposmro.- 3ari. ¢ sKpaHa.

8. HOb Kubep/lennnka Hay4yHast 3JEKTpOHHAsh OMOIMOTEKa OTKPHITOrO JOCTYMa, PEKUM
nocryna http://cyberleninka.ru/ ,cBo6oambrii.- 3ari. ¢ 3kpaHa
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