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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

11 Uenb AaucuunnuHbl: CdopmupoBatbh KomneTeHuuMm obydatowierocas B 00nMacT  COBPEMEHHbIX
MaTeMaTUYECKMX METOOOB PELUEHMS MHXEHEPHO-TEXHNYECKUX 3adad.
1.2 3apgaum gUCLUMUNIIUHBI:

° CCbOpMI/IpOBaTb Yy OﬁyanOLIJ,VIXCFl HaBblKM pelleHnda CTaHOapTHbIX MHXEeHEPHO-TEXHUYECKMX 3agad Ha
nepcoHarbHbIX KOMMNbOTEPAX C NCMNOJIb30OBAHNEM UMEIOLLMNXCA NMPOrpaMMHbIX NaKeTOB;
° OCBOUTb OCHOBHbIE MNPUHLMMbI CaMOCTOSATENbHOM pa3pa60TKV| HOBbIX NporpaMMHbIX Mop,yneﬁ ana

peLLEHNS HECTAaHOAPTHBIX MHXEHEPHO-TEXHMYECKUX 3a4ad.
1.3 TpeboBaHMA K npegBapuUTeribHOW NMOArOTOBKEe OOy4aloLerocs:

MpeneaputenbHas noArotoBka npegnonaraeT co3daHWe OCHOBbLI ANsi POPMUPOBaHMUSA KOMMNETEHLUMA, YKa3aHHbIX
B M. 2, MPU U3YyYEHUN OUCLUMIINH:

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-4: CnocobeH pa3pabarbiBaTb thusnyeckme u matemaTnyeckme Mogenu uccregyembix MallivH, NPUBOAOB,
cucTem, NpoLeccoB, SIBNIeHU U 06bLEKTOB, OTHOCALLMXCA K NpodeccnoHanbHoM ccepe, paspabaTbiBaTb
MeTOAMKU U OpraHM3oBbIBaTb NPOBeAeHMe IKCNEePUMEHTOB C aHalIM30M UX pe3ynbLTaToB

3HaTb: NPUHUUMNBbI  MOCTPOEHNA  MaTteMaTU4eCcKmnx mMogenenm n cnocobbl KX Bbl60pa; MeToabl  pelleHund
HaAy4YHO-TEXHUYECKMX 3aau.

YMeTb: COCTaBnsATb MporpaMmHble peanusauum anropuTMOB M3y4YaeMbliX METOAOB; MNPOBOAUTb CTATUCTUYECKYHO
006paboTKy aKCnepuMMeHTanbHbIX OAaHHbIX.

Bnapetb: yMEeHnemMm peanni3oBbiBaTtb arroputMmbl YUCIEHHbIX MEeTOAOB Ha OAHOM U3 A3blKOB NpOorpamMmmMmunpoBaHuA;
naketTamMmu npuknagHoro nporpaMmmMmHoro obecneyeHnsi B 06nacT BbIMUCIIUTENBHOW MaTeMaTUKK.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasnen 1. BaszoBble MaTemaTunyeckue MeToabl,
NCMNonb3yemble B MHXEHEPHbIX 3adayax.

Tema 1. OCHOBHble MOHATUS MOAEMNUPOBAHUS Hay4HO-
TeXHUYEeCcKMx 3agad

MaTtemaTtunyeckoe MoJenupoBaHue. KomnbloTepHoe
mMofdenupoBaHue. OCHOBHble MPUHLWMNBI  MOCTPOEHUS
mMatemaTuyeckux Mopenei, BbIGOp MaTemMaTU4ecKon 2 2 8
MoOenu, adHanus martemaTudeckod Monenu, Bbloop
nepemMeHHbIX.

Tema 2. YucneHHoe WHTerpuposaHue "
andepeHumpoBaHue

UncneHHoe aundpdepeHumnpoBaHne. WHTEPNONALNOHHBLIN 3
MOMMHOM. YuncneHHoe WHTErpMpoBaHue. MeTog 2 2 8
Tpaneumn. MeTtog CwumncoHa. [lpumepbl BblMMCNEHUS
WHTEerpanoB AaHHbIMU MeTO4amMMU.

Tema 3. CnocoObl pelleHWs YypaBHEHWA W CUCTEM
ypaBHeHWI

[Be rpynnbl MeTOOOB pELEeHUss CUCTEM  JIMHEMNHBIX
anrebpanyecknx ypasHeHun. ®opmyna Kpamepa. Metog
laycca. AHanUTUYECKME U YUCIIEHHbIE METOAbl peLUeHus 4 4 16
HenvHenHbIX ypaBHeHUW. MeTog npocTonm uUTepauumun.
MeTton HbtoToHa (MeTog KacaTtenbHbiX). CpaBHUTENbHAsI
XapakTepucTnka METOO0B.

Pasgen 2. ®yHkuun n audpdbepeHumnansbHble ypaBHEHNS B
NHXXEHepPHbIX 3agavax.

Tema 4. Annpokcumaums n MHTepnonAuns yHKLUN

MoHaTne  annpokcumauuun  dyHkumn.  CTpykTypa W 3
0COBEHHOCT MeToAa HaMMeHbLUMX KeaapaTtoB. [oHaTve
UHTepnonaumn. VIHTepnonsiuMoHHbIN nonvHoM JlarpaHxa. 4 6 16
NuHenHas nHTepnonaums. KeagpatuuHas UHTeprnonsaums.




Tema 5. MopgenunposaHue WHXXEHepPHbIX  3agad,
npuBoaALNX K anddepeHumnanbHbiM YpaBHEHNSIM

OnddepeHumnanbHble ypaBHEHUS B NpUKagHbiX HayyHO-

TEXHUYECKNX 3agadax.

pewleHne  aumddepeHumansHbiXx  ypaBHeHuin.  Meton 5 3 26
KOHeYHbIX pasHocTen. PeweHve 3agjaun Kowu. Metopn
Onnepa. Metop PyHre-KyTTa.

AHanuTuyeckoe ” YUCNEHHoe

Utoro B cemecTtpe (Ha kypce ansa 3A0) 17 17 74
KoHcynbTauumn n npoMexyToyHasa atrectaums (Ok3ameH) 2,5 33,5
Bcero koHTakTHasa pa6orta u CP no gucumnnuHe 36,5 107,5

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHne y4eGHbIM MiaHoOM He NpeaycMOTPeHo

5 BANNbHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA

Vcnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONMMMCAHUE NMOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
6.1 MNokasaTenu oueHUBaHNsA OBYYEHUA

Koo komneTteHumn

MokasaTenu oLeHUBaHUsi pe3yrnbTaToB O0y4eHus!

MK-4

1. WmeeT npeacTtaBrneHne 06 OCHOBHbIX MOHATUSIX  MaTeMaTM4ecKoro wu
KOMMbIOTEPHOTO  MOAENMPOBaHUSA,  MpPUHUMNAX  MOCTPOEHUS  MaTeMaTUYeCKMX
Moaenen.

2. CnocobeH pelwaTb 3apaum: YNCITEHHOIO WMHTErpupoBaHns n
andbepeHunpoBaHNS; annpoKCMMaUmMm U MHTEPNONALUN PYHKLMA.

3. [OeMoHCTpupyeT HaBbiKM MOOENUPOBAHUS WHXEHEPHbIX 3adad, NPUBOASLLUMX K
onddepeHumanbHbIM YpaBHEHUSIM.

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHms cchopMUpoBaHHOCTU KOMNETEHLMI

YcTHoe cobecenoBaHue MucbmeHHasn paboTa

5 (oTnmn4yHO)

MonHbIN, uWcYyepnbiBalOWWN  OTBET, SBHO
OEMOHCTpUpYOWKMIA  rmybokoe NoHUMaHue
npeameTa W LWWPOKYD  3pyanumio B
oueHuBaemon  obnactu.  Kputuueckun,
OpUrMHanbHbIN NOAXOA K MaTepuany.
MpakTnyeckoe 3agaHWe BbINONIHEHO B
COOTBETCTBUM C NOCTABMEHHON 3ada4eln.

4 (xopoLuo)

OTBeT CTaHAapTHbIN, B uenom
Ka4yeCTBEHHbIMN, OCHOBaH Ha BCex
obs3aTenbHbIX MCTOYHMKAX WHOopMaLmu.
MpucyTcTBylOT Hebonbwure npobenbl B
3HAHUSAX UMW HECYLLLECTBEHHbIE OLLNGKM.
MpakTnyeckoe 3agaHWe BbINONIHEHO B
COOTBETCTBMM C MOCTaBMEHHOW 3agaden.
MmetoTcst oTaenbHble HECYLLECTBEHHbIE
owmMbKM unu OTCTYNNEHUs OT npaBwn
ocbopMIieHMS.

3 (yooBneTBopuUTENbHO)

OTBeT HenosnHbIN, OCHOBaHHLIN TOMbKO Ha
NEKUMOHHbIX maTtepuanax. Mpwn
MOHMMaHWUN CYLLHOCTU NMpeaMeTa B LEeNom
CyLLleCTBEHHblE OLWMOKM MM npobenbl B
3HaHUSAX cpasy MO HECKOMbKMM Temam,
He3HaHue (nyTaHuLa) BaXXHbIX TEPMUHOB.

3agaHne BbIMOMHEHO MONHOCTBIO, HO C




CYLLEeCTBEHHbIMU ownbkamu. [pu  3TOM
HapyLUeHbl NpaBuna opopMIeHuns.

(HeyooBneTBOPUTENBHO)

HecnocobHocTb oTBETUTL Ha Bonpoc 6e3

nomMoLiun 9K3aMeHaTopa. HesHaHne
3HaYMTENBHOM vYacTtu npuHUnnmnanbHO
BaXHbIX 3NeMeHTOoB ANCUUNNJTAHDI.

MHorouncneHHble rpyoblie ownbKu.
OTcyTCTBME  OOHOMO WM HECKONbKMX
06s13aTeNbHbIX 3NEMEHTOB 3aAaHus, Nnbo
rpyoble owmnbku B pabote, nubo rpyboe
HapyLleHWe npaBun 0POpPMITEHMSI.
MonbiTka cnUCbIBaHWS,  WUCMOSIb30BaHMSA
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
WM Nonb3oBaHWe MOACKA3KOW ApYroro
YernoBeka.

2

6.3 TunoBble KOHTPONbHbIE 3agaHus U/MNn UHble MmaTepuarnbl, UCNOJSb3yeMble ANA OLEHKU pe3yfibTaToB
oby4eHus
6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONpoCcoB

Cemectp 2

TouyHble 1 NpUBNMKEHHBbIE Yncna. NcToduHmkn norpewHocTen. Knaccundmkaumsa norpewHocTen.

AGconioTHasi 1 OTHOCUTENbHAs NOrpeLHOCTb. [MpaBuna okpyrneHns Yucen.

3Havallas umdpa ymicna. BepHas sHavawas yudppa. MNpaBuna okpyrneHus yucen.

KBagpaTtypHasi oopmyria npaBbix NPSIMOYTONbHUKOB 4SSt BbIMUCIIEHNSI UHTErPasoB.

KBa,D,paTypHaﬂ cbopmyna J1€BbIX NPAMOYIOJibHUKOB OJ14 BbIYUCIIEHUA NHTErpanos.

KBagpaTypHble oopMyribl Tpaneuuii Ans BolYMCNIEHUS UHTEMPAroB.

KBa,qpaTyprle (*)OpMyJ'IbI CumncoHa ans BblYMCNeHus MHTEerparnos.

MeTopg MOHTe-KapJ'IO Anga HaxoxaeHuna 3HavyeHuna onpegerieHHoro HTerpana.

Cnocobbl 3agaHns gyHkunn. Matematnyeckune tTabnuubl.

MaTtemaTtuyeckas noctaHoBKa 3agadn MHTEepnoJsiMpoBaHUA.

MHTepnonsaumoHHbIN MHOroudneH JlarpaHxa anst peleHns HeNUMHENHbIX YpaBHEHWIA.

OueHka NorpeLlHOCTN MHTEPNONALNOHHOIO MHOro4neHa J'IarpaH>Ka.

MepBas nHTepnonsuMoHHas gopmMyrna HbtoToHa.

BTopas nHtepnonaunoHHasn gopmyna HetoToHa.

OueHKa NorpeLLHOCTN NEPBON NHTEPMNONALMOHHON hopMyrbl HbtoToHa.

OueHKa NorpeLLHOCTN BTOPOWN MHTEPMNONALMOHHON hopMyrbl HbloToHa.

O6paTtHoe nHTepnonupoBaHue. Crny4yan He paBHOOTCTOSLLMX Y3IIOB MHTEPMNONMPOBaHMS.

O6patHoe nHTepnonupoBaHue. Crnyyam paBHOOTCTOALLMUX Y3MNOB UHTEPMNONNPOBAHUS.

3|a(3|3|a|2|3[3|2[3]0|x|~|o|a] s w|n| -

AnreGpaunyeckme 1 TpaHCLeHAeHTHble ypaBHeHUusi. ObLune MeToabl peLleHNst HENMHEWNHbIX YPaBHEHUIA.

20 Mpaduyeckme meToabl peLleHNs HermMHEeNHbIX YPaBHEHUI.

21 OTtaeneHue kopHen. Mpadudecknin Meton oTAeNneHNss KOPHEN.

29 O6Lwume cBolicTBa anrebpanyeckux ypaBHeHun. OnpegeneHne ynucna 4encTBUTENbHbBIX KOPHEN
anrebpanyeckoro ypaBHeHMsI.

23 BbluncneHve 3HadeHnn mHorousneHa. Teopema beay.

24 OTpeneHue KopHen. AHanUTUYECKUIA MeTo, OTAENEHNS KOPHEN. Y TOYHEHNE KOPHEN METOAOM Mpoo.

o5 HaxoxxgeHne KopHel ypaBHEHMI METOLOM NocrneaoBaTenbHbIX NpubnmxkeHni (ntepaumn).l eometpmnyeckas
WHTepnpeTauunsa MeToaa utepauun.

26 MeToabl YACNEHHOrO peLleHns TpaHCLeHAEHTHbIX ypaBHeHun: MeToa HbloToHa, AMxoTamuu, MeTof Xopa v
CEKYLLUX.

27 MpubnNnxKEHHOE peLLeHne cuctem ypaBHeHuin. Meton HbloTOHa s peLleHns CUCTEMbI ABYX YPaBHEHWN.

28 Cxewma NopHepa ans BbIYMCNEHUS 3HAYEHWIA MHOMOYSIEHa.

29 MeToa nocrnenoBaTeNbHOIO UCKIKOYEHUS MEPEMEHHbIX At MPUONMKEHHOIO PELLEHNSI CUCTEM NUHENHbIX
ypaBHeHWI

30 PelwueHune cnctem nUHENRHbIX ypaBHEHIA METOAOM NocneaoBaTenbHbIX NpubnmxeHun (utepaumin). OueHka
NorpeLLUHOCTEN.

31 YcnoBums cxoguMOCTU M OLeHKa NOrpeLLHOCTM UTepaLmoHHOro npoLecca.

32 PeLueHne cnctem nNUHeENHbIX ypaBHEHWIA MeTogoM 3engens

33 YCnoBmsa CXOAMMOCTM U OLIEHKA MOrPELLHOCTU NpoLecca 3engens.




YucneHHoe auddepeHumnpoBaHue. Popmynbl NpnbnmxEHHOro AnddepeHLMpoBaHmns, OCHOBaHHbIE Ha

34
MHTEPNOSSALMOHHBIX hopmynax HetoToHa.

35 dopmyna npmbnmxkeéHHoro anddepeHLNpoBaHnsi, OCHOBaHHasA Ha MHTEPNONALNOHHON dhopmyne JlarpaHxa.

36 "padpmnueckoe anddepeHunpoBaHne PyHKLUNA.

37 MoHATMe o0 gnddepeHLmMansHOM ypaBHEHUM NMEPBOrO M BTOPOro nopsgka. 7

38 WHTerpmposaHue gudpdepeHumanbHbiX ypaBHEHNA C NOMOLLbIO CTEMEHHbIX PSAOB.

39 MeTon Sunepa aonsa pelweHus auddepeHumanbHbiX YpaBHEHWI (BbIBOA OCHOBHbIX hOPMYI).

40 YucrneHHoe nHTerpupoBaHue cucteM guddepeHumnansHbix ypaBHeHun. MeToa Snnepa (BbIBOL OCHOBHbIX
dopmyn).YcoBepLUEHCTBOBAHHbIN MeTO4 Jnnepa ansa pewenns anddepeHumanbHbiX YpaBHEHNN.

41 MeTog PyHre-KyTTa (BbIBOS, OCHOBHLIX (OOpPMYI).

42 MoHaTne nocnegoBaTensHocTU U psga. Pag ®ypbe. Teopema OQupuxne.

43 YncneHHoe pelleHne anddepeHumnanbHbiX YpaBHEHU B YacTHbIX Mpou3BoAHbIX. MeToa ceTok.

6.3.2 TunoBble TeCcTOBble 3afaHNA

He npegycmoTtpeHo.
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHLbIE 3afaHNA (3a4a4un, KeUcChl)

1. OToennTb OAWH KOPEHb YPaBHEHWUSI U BbIYMCMUTBL €ro Ha MorydeHHoMm oTtpeske [a;b] ¢ TouHocTeio ao 0,0001
TpemMs MeToaamu.

A) meToa AMXOTOMUMK

B) meToa npocTon uTepaumn.

') meToa xopga.

2. MpoBecTn annpokcumauuio pyHKUMN , 3a4aHHON CBOMMM 3HAYEHUSIMWU, NO METOOY HaMMEHbLUMX KBagpaToB
C nomoLLbio napabonel.

6.4 MeToanyeckne marepuanbl, onpegensiolime npouenypbl OLleHUBaAHUA pe3yNbTaToB 00y4YeHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexXyTo4HOM aTTectalmMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a40/MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMpPOBaHO mnoKanbHbIM HOpMaTuBHbIM aktom Cl6MYMTAO
«lMonoxeHne o0 NpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLnxcsa»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalmum No AUCUUnIIMHe

YcTHasa + MncbmeHHasn KoMnbloTepHoe TecTMpoBaHme NHasa

6.4.3 OcobeHHOCTU NpoBeAeHUs1 MPOMEXYTOYHOM aTTecTauum No QUCLUNIIMHE

. B03MOXHOCTb NONb30BaTLCA CNPaBOYHLIM MaTepuarnom.
. Bpemsa Ha nogrotoBky otBeTa 30 MUHYT.
. OK3aMeH NPOBOAMTCHA B KOMMbIOTEPHOM Kracce C BbIXo4oM B MHTepHerT.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECINEYEHME OAUCLUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnasue | WN3patenbctBo | lop w3paHus | Cceblinka
7.1.1 OcHoBHas y4yebGHas nuTepaTypa
KpaxoTkuHa, E. B. YucneHHble MeToabl B| Craspononb: Cesepo- http://www.iprbooksh
Hay4HbIX pacdeTax KaBka3sckuii 2019 0op.ru/99474 .html
denepanbHbIn
yHUBEpCUTET
B. M. MecTpukor MaTtemaTtnyeckme MeTodbl B| M-BO HAyKM M BbICLLErO https://nizrp.narod.ru
WHXXeHepuu: y4eb. nocobne obpazosaHusi PO, C.- /metod/kafprikimatiif/
MeTepb. roc. yH-T Nnpom. 1686622511 .pdf
BTeXHOJ'IOFI/II/I W OnsainHa, 2023
bICLU. LK. TEXHOMOMMN 1
aHepreTukn.—CaHKT-
MeTepbypr: BLUT3
cneryntg

7.1.2 JlononHuTenbHasa y4yebHas nutepartypa




Mepeboposa, H. B. MaTtemaTtuyeckoe CaHkT-MeTepbypr: CaHKT http://www.iprbooksh

mopaenupoBaHwue, -MeTepbyprekuii op.ru/102439.html

YNCnEeHHble MeToAbl n rocyapCTBEHHbIN 2017

KOMIIeKCbl NporpamMm yHUBEpCUTET

NPOMbILLIEHHbIX
TEXHONOrMM 1 gusanHa

Mokpoga, H. B., | YncneHuble mMeToabl B Capartos: Ait [Mn 3p 2018 http://www.iprbooksh
CypkoBa, J1. E. VHXXEHEepPHbIX pacyeTax Megua op.ru/71739.html

7.2 MNMepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTeyHasn cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTI CIB MNYNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru

OneKTpoHHO-OMbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

MHdopmaumnoHHas cuctema «EguHoe okHo gocTtyna k obpasoBaTtenbHbiM pecypcam. Pasgen. MHdopmatmka u
MH(POPMaLIMOHHbIE TexXHonormmn» [AnekTpoHHbIN pecypc]. URL:http://window.edu.ru/catalog/

7.3 NepeyveHb NMNLEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMMHoOro oéecneveHus
MicrosoftOfficeProfessional 2013
PTC Mathcad 15

Delphi

MicrosoftWindows 8

7.4 OnucaHmne MaTtepuanbHO-TEXHUYECKON 6a3bl, HEOOXOAUMOMN ANA OCYLLEeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

Ayautopus

OcHalleHue

KomnbioTepHbIii knacc

MynbTuMeauiitHoe 060pydoBaHUE, KOMIMbIOTEpHAs TEXHUKA C BO3MOXHOCTbIO MOAKMIOYEHUS K
cetn «WHTepHeT» U obecnedyeHWem OOCTyna B ONIEKTPOHHYH  MHAOPMaLMOHHO-
obpasoBaTenbHyto cpeny

JlekynoHHasa
ayautopus

MynbTumeauiitHoe oGopyaoBaHuWe, cneluanmaMpoBaHHas Meberb, gocka




