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1. KOMHeTeHHI/IH H HHIAUKATOPLI HX AOCTHKCHUSA, npoBepsieMbie JAaHHbIMU
OLCHOYHBIMH MaTE€pHAIaMHU

[enbro ocBOEHUS TUCHUIUIMHEI ABIsETCA (POPMUPOBAHUE CIICAYIONIMX KOMIIETSHIUH:

OIIK-1 Cnoco0eH caMOCTOsATENbHO MPUOOPETATh, pa3BUBAaTh U MPUMEHITh MaTeMaTUYECKUE,
€CTeCTBEHHOHAYYHbIE, COLUAIbHO-IKOHOMUYECKUE M MPO(ECCHOHAbHbIE 3HAHUS JUIS PELICHHS
HECTaHJApTHBIX 33J1a4, B TOM 4YHMCJIE B HOBOW WJIM HE3HAKOMOHM Cpele M B MEKIUCUUIUIMHAPHOM
KOHTEKCTE.

PesynpTaTamu OCBOEHMS TUCIHUIUIMHBI SBISIOTCS CIEAYIOLUIME HHIUKATOPHI JTOCTHKEHUS
KOMIIETECHIIUHI:

NOIIK-1.1 Bmageer ¢yHIaMeHTaIbHBIMH MaTEMaTUYECKUMH, €CTECTBEHHOHAYYHBIMH,
COLIMATIbHO-PKOHOMUYECKUMHU U TIPO(HECCHOHATBHBIMU MOHSATHUSAMHU B KOHTEKCTE PEIIECHHUS 3a71ad B
obsact HHOOPMAITMOHHBIX TEXHOJIOTHIA

HOIIK-1.3 Pa3BuBaeT u mpUMEHSET MAaTeMAaTHYECKUE, €CTECTBEHHOHAYUYHbIE, COLIMAIBHO-
HKOHOMUYECKHUE U MPOPECCUOHANBHbBIE 3HAHUS JIJIS PEeLIeHUs 3a/1a4

2. OneHoOYHBIC MaTepHAIbl TEKYILIEr0o KOHTPOJISI i KPUTEPHH OLCHNBAHUS

Texkymuil KOHTPOJb IO JHCHMIUIMHE OCYIIECTBIIAETCS IYTEM KOHTPOJIS IMOCEIAEMOCTH,
IPOBEPKE PE3YIbTATOB BHIMOIHEHUS JAOOPAaTOPHBIX PadOT U MPOBEJCHUS KOHTPOJIBHOM pabOTHI.

[IpoBepka pe3yabTaTOB BBITOIHEHUS JJA0OPATOPHBIX PadoT.
[Tpumep (MOIIK-1.3)

Hcnons3ysa cuctemy MATHCAD, BBIYMCIUTD TPAeKTOPUIO IBUKEHUS 00BEKTA 110 3HAUEHUSIM
B 33JaHHBIX MOMEHTax BpemeHu. 1 penieHus 3ajadd MCIOJIb30BaTh MHOrowieH Jlarpanxa.
Pe3ynbraThl MpeacTaBUTh Ha OJHOM TIpaduKe: CIUIOMIHOM JMHUEH u300pasuTh TPACKTOPHIO
JIBUKEHMSI, @ TOUKAMH - 3aJJaHHbIE 3HaU€HUs. 3a/1aya CYUTAETCS PELICHHON MPaBUIIbHO, €CIIH TOYKH,
KOTOpbIE U300pakaroT 3aaHHbIE 3HAUEHUS, JISKAT HA JIMHUU TPACKTOPUU JIBUKECHHUS.

KonTponsnas padora (MOIIK-1.1)

KOHTpOJ’IBHaH pa60Ta IIPOBOAUTCA I10 6I/IJ'IeTaM, KaXObId U3 KOTOPBIX BKIIOYAaCT JIBa
TCOPCTUUCCKUX BOIIpOCA.

bunem Nel.
1. IlocTaHoBKa 3a1a4i MHTEPNOIMPOBaHUs. MIHTepNONAMOHHBII MHOrOWIEH Jlarpanxa.
2. Knaccugukanus norpemHocTei.
bunem Ne.
1. MHorounens! YeObleBa 1 UX CBOWCTBA.
2. OmpeneneHue abCOMIOTHOM U OTHOCUTENBHON MOIPEIIHOCTH YHCIIA.
bunem Ne3.
1. ®opmyna HeroToHa U151 HEpaBHOOTCTOSAIMX Y3J10B.
2. UYwucnennoe muddepeHIpoBaHue Il paBHOOTCTOSIINX Y3JIOB.
bunem Ne4.
1. IIpuHUMI TOCTPOEHUSI UHTEPIOISALMOHHBIX (POPMYJI [l PABHOOTCTOALMX  Y3JIOB.
®opmyisl ['aycca.
2. @®opmyia norpeurHocTy MHorouwieHa Jlarpanxka.
bunem NeS.
1. Crumaiin-gynkuuu. OnpeneneHus crutaiiHa, CTETICHH CIUIaiHa, nedekTa crilaiHa.
Onpenenenne napaMeTpoB JUHEHHOIO CIUIaliHA
2. Metox nIpOCTBIX UTEpALM pelIeHNs HETUHEUHbBIX YpaBHEHNUN. Y CIIOBUS CXOAUMOCTH.



bunem Ne6.
1. AnmpokcuManuy JaHHBIX METOJIOM HAMMEHBIIUX KBaJApaToB. ANIpPOKCHMALUs
anreOpanyecKMMHU MOJTMHOMAaMHU.
2. Yucnennoe auddepeHurpoBanue 11 HEPaBHOOTCTOSIINX Y3II0B.
Bbunem Ne7.
1. KBagpatypHbie (opMyIibl HAUBBICIIEH adredpanyeckoil cTerneHu TOYHOCTH.
2. Knaccugukaius norpemHocTei.
bunem Ne8.
1. Meton HproToHa pelieHns: HENMMHEWHOTO YpaBHEHUS. Y CJIOBHSI CXOIUMOCTH.
2. Unes moctpoenus kBaaparypsbix popmyn Hetotona-Koteca.
Bbunem Ne9.
1. Meton JIo6aueBCKOTro HaXOX/IEHUS KOPHEH TTOJIMHOMOB.
2. I'eomerpuueckuii Meto MoHTe-Kapiio BeIYMCIIEHUST OTHOMEPHOTO MHTErpasa.
bunem Nel(.
1. Ilpocreiimmuit merog MonTe-Kapio BerunciaeHus: OqJHOMEPHOIO HHTETpaa.
2. Omnpenenenne abCONMIOTHON M OTHOCUTEIBHON MOTPEIIHOCTH YHCIIA.

Kpurepuu oneHuBaHus:

[To pesynbraTaMm KOHTpPOJIBHOW pabOTHI BBICTABISIETCS OLICHKA B (OPME «3aYTEHO» U «HE
3aYTEHO». «3aUTEHO» BBICTABIIAETCS, €CJIU JaHbl [IPaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI OMJIETa U «HE
3a4TE€HO» B [IPOTUBHOM CIIy4ae.

3. OueHoyHble MaTepuajdbl HMTOrOBOr0 KOHTPOJSA (IPOMEXKYTOYHON aTTecTanuu) M
KPUTEePHHU OLIeHUBAHUS

WtoroBass arrectauuss MO JUCUMIUIMHE BKJIKOYAET pe3yJabTaT KOHTPOJIBbHOH paloThl,
pe3yJIbTaThl BHIIIOJHEHUS JIA0OPATOPHBIX padOT U TEOPETUYECKUH 3a4eT.

KontponbHast paboTa cuMTaeTcs 3aYTEHHOM, €CliM 1O pe3yibTaTaM €€ BBIOJIHEHHS
BBICTABJICHA OLIEHKA «3ayTeHO». [Ipy MoayueHnH OLIeHKH «HE 3a4TeHO» paldoTa mepecaaeTcs TOIbKO
onuH pa3. Eciau paGota BooO11Ie HE BBINOJIHANIACH, TO CYUUTAETCS, YTO MOTYUYEHA OLIEHKA «HE 3a4TEHO»
U paboTa nepecaaercs TOIBKO OJUH pas.

s uToroBoi aTTecTalMu B (OpMe «3aYTEHO» Bce J1aOOpaTOpHbIE PAOOTHI JIOJKHBI OBITH
BBITNIOJTHEHBl W TOJyY€Hbl MpaBUiIbHbIE OTBETHl. lIpM HanMuMum HecAaHHBIX paboOT WM pador,
UMEIOIUX HEBEPHbIE Pe3yNbTaThl, TPeOyeTcs BBIMOJHUTH Takhe pabOThl M MOIYYUTh NPaBUIIbHbIC
OTBETHI.

Teopernueckuii 3ayeT NPOBOJUTCA MO OWieTaM, KaXKIbld M3 KOTOPBIX COAEPKUT TpHU
BOIIpOCA.

buiers! 11 TeopeTHYECKOro 3a4eTa.

bunem Nel.
1. Meroa [aHuneBcKOro HaX0X/A€HUs COOCTBEHHBIX 3HAYCHH U BEKTOPOB MATPHIL.
2. ITlocraHoBKa 3a7auu UHTEPIIONUPOBaHUs. HTEpnonsLMOHHbIA MHOTOUJIEH Jlarpanxa.
3. Knaccudukaius morpentHocTen.
bunem Ne2.
1. Meron Oiinepa pemenuss 3anadn Komm 11 OOBIKHOBEHHBIX JAu(QepeHnanbHbIX
ypaBHeHUH niepBoro nopsjka. Omnenka Pynre.
2. Muorounensl YeOrbleBa 1 UX CBOMCTBA.
3. Omnpenenenue aOCOIIOTHON U OTHOCUTEIIBHON MOTPEITHOCTH YUCIIa.
bunem Ne3.
1. Meton KkBaipaTypHBIX CYMM PEIICHUS] HHTETPaJIbHbIX YPAaBHEHUH.
2.. ®opmyna HeroTOHa [U1s1 HEPaBHOOTCTOSIIIMX Y3JI0B.



3.Yucnennoe auddepeHrpoBanue 1k paBHOOTCTOSIINX y3JI0B.
Bunem Ned.
1. Meron BpaleHH HaXOXKACHHUSI COOCTBEHHBIX 3HAUYEHUI 1 BEKTOPOB MATPHII.
2. TlpuHIMI TOCTPOCHUS HHTEPIOISIIUOHHBIX (HOPMYJT ISl PABHOOTCTOSIIIIUX y3JI0B.

®opmynsl ['aycca.
3. ®opMmyna norpemHocT MHorowieHa Jlarpanxa.
bunem NeS.

1. TlpoekunoHHBIE METOBI PELLIEHUS KPaeBbIX 3a7au AJi1 OObIKHOBEHHBIX
muddepeHInanbHbIX ypaBHEHUH. MeTo/] KOJUTOKAIU.
2. CnnaiiH-¢yHkuuu. OnpeaeneHus criaifHa, CTENEeHH CIlaiiHa, 1edeKra crulaiHa.
Omnpenenenue napaMeTpoB JUHEHHOTO CIUIaliHA
3. Metoa npoCThIX UTEpPALIMI PEIICHUS HETMHENHBIX YPABHEHUN. Y CJIOBHS CXOJIUMOCTH.
Bbunem Ne6.
1. Meron ®anneeBa BHIYUCICHUST OOPATHOW MAaTPHIIBI.
2. ANmpokcUMalMy JaHHBIX METOI0OM HAMMEHBIINX KBaJApaTOB. ANNPOKCHMAaLUs
anreOpandecKuMu MOJIMHOMAaMH.
3. Yucnennoe auddepeHunpoBaHue 1Jisi HEPAaBHOOTCTOSIIUX y3JI0B.
bunem Ne7.
1. Meron nporouku i peuienus AuddepeHnnanbHbIX YpaBHEHUH BTOPOTO MOPSIKA.
2. KBagpatypHble (hopMyIibl HauBBICHIEH anreOpanyecKkoil CTeneHn TOYHOCTH.
3. Knaccudukanus norpenHocTe.

bunem Ne§.
1. HrtepanmoHHbIE METO/ABI PEUICHHS CUCTEM JIMHEWHBIX anreOpandeckux ypaBHEHUH. Y CIIOBUS
CXOIVMMOCTH.

2. Meton HproTOHA pelieHrs HEMMHEWHOTO YpaBHEHUS. Y CJIOBHSI CXOJIUMOCTH.
3. KBanpartypnsie ¢popmyisl HetoTona-Koteca.
bunem Ne9.
1. Meroasl Anamca penieHus: OOBIKHOBEHHBIX UG (epeHIINaTbHBIX YPaBHEHUH.
2. TloctanoBka 3asaun MHTEpHoaupoBaHus. MHTepronsannonHsIii MHOrowieH Jlarpanxa.
3. Meton Pynre-Kyrra pemenus 3agaun Komm i 00b1kHOBEHHOTO UG (HepeHIIMaTBbHOTO
YPaBHEHUH.
bunem Nel0.
1. Metoner Monte-Kapio BbUnCIEHNS OAHOKPATHBIX MHTETPAJIOB.
2. Mertop ceTok pelieHus: ypaBHEHUH B YaCTHBIX TPOU3BOAHBIX. Pemenue 3anaun Jupuxie
g ypasHeHus Ilyaccona.
3. O0yCNOBIEHHOCTh CUCTEM M MATPHIL.

Kpurepnn onenuBanus:

[To pe3ynabTataM TEOPETUUECKOTO 3aueTa BBICTABIIAIOTCS OLIEHKU B (DOpPME «3aUTEHO» U «HE
3aYTEHO». «3auTEHO» BBICTABIISAETCS, €CIIM JaHbl IPABUJIbHBIE OTBETHl HAa BCE BONPOCHI, WIIM, Ha
mro0ble 2 Bompoca OuiieTa, a Ha TPETUH BONpOC OTBET JaH ¢ omuOkoi. OneHka B dopme «HE
3a4TEHO» BBICTABIISIETCS B IPOTUBHOM CIIydae.

Ecin nmo pesynbraraM TEOPETHMYECKOIO 3ayeTa IMOIy4YeHAa OLEHKAa «HE 3auTE€HO», TO 3a4eT
paspelaercst Mmepecaarh TOJbKO OJUH Pas.

Pe3ynpTaTtoM HTOTOBOW aTTECTAlMU SIBJISICTCS OIEHKAa B (DOpPME «3aUTEHO», €CJIM OIeHKa
«3a4TE€HO» IIOJy4Ye€Ha IIPU BBINOJHEHUHN KOHTPOJIbHOM paboThl, 1abOpaTopHbIX paboT
TEOPETUYECKOTO 3a4eTa. B MPOTUBHOM Cilyyae BBICTABJISCTCS OLIEHKA «HE 3a4TECHO.

4. OueHoYHbIe MaTepHaabl A NPOBEPKH OCTATOYHBIX 3HAHWH (cHOPMHPOBAHHOCTH
KOMIIETEHIIMH)

Tect



1. Kakue u3 HMKENEPEUUCICHHBIX METOJIOB HMCIONB3YIOTCS JUISI MOACTUPOBAHUS TUHAMUKH
o0OBeKTa, MaTeMaTWdeckas MOJEIb KOTOPOTO 3ajJaHa CHCTEMOH OOBIKHOBEHHBIX
muddepennnanbubix ypasHenuit (MOIK-1.1):

a) MeToJ Ditnepa,
0) meton Pynre-Kytra,
B) Metoa Monte-Kapio,
T') CIUTaH-(QDYHKIUH.
2. Kakvie U3 HIDKEIIEPEUNCIICHHBIX METOJIOB HCIOJB3YIOTCS JUIS ONPEICICHHS MPOIEHTHBIX
cTaBok npu ¢puHaHCOBBIX pacuerax (MOIIK-1.1);
a) METOJI MMPOCTHIX UTEPAITUH PEIICHHSI HSTMHEHHOTO ypaBHEHUS,
0) METOIbI MHTEPIIOIUPOBAHHSI,
B) UTCPAIMOHHBIC METOBI PEIICHHUS CHCTEM JIMHCHHBIX alreOpandecKuX ypaBHCHHM,
T') MPOEKIIMOHHBIC METO/IBI PEIICHHUS KPACBBIX 3a/au.

Kitoun: 1 a, 0), 2 a).

3amaga (MOIIP-1.1, UTIK-3.3)

Hdnst cozmanust ponma B S=1,2 MJIH. B KOHIIE Ka)XAOr0 ToJla Ha MPOTSHKECHUH n=8 JeT
NpOM3BOAATCS TaTexu B pazmepe R=0,12 mun. Pemenue naHHO# 3a1a4n CBOIUTCS K BBIYHCICHUIO
IPOIEHTHOH cTaBkn u3 ypaBHeHus f (i) =0 , KOTOpoe NOJNYy4EeHO ANCKOHTHPOBAHHEM IIOTOKA
IUIaTe)KeH Mo MCKOMOMW CTaBKe. MaremaTthdeckasi IIOCTAHOBKA 3a[aud 3aKJIF0YaeTCs B CICIYIOLICM:
TpeOyeTcss HAUTH PeIICHHE i ypaBHEHHUSI

f()=S-R

¢ tounocTsio € =0,5-107° mpu ip =0,07. JanHas 3amaya MOXKET OBITh pElIeHa METOJIOM TPOCTBIX

uTepanuii 1 Mmero oM Hpl0TOHA Ipu 3TOM BBINOJIHAIOTCS YCIOBUS CXOAUMOCTH METO/IOB.
Orger: i* = 0,063 =6,3%

1+i)" -1
i

Teopernueckuit Bonpoc.

WuTepnonsunonusiii Muorounen Jlarpanxka (MOITP-1.1)

B MaremaTuke moj HMHTEPHOIMPOBAHUEM IOHMUMAETCS 3aJadya HaXOXJIECHHUS HEU3BECTHOTO
3HAUCHUs KaKOH-IM00 BEINYHMHBI 10 HECKOJIBKHM H3BECTHBIM €€ 3Ha4YEHUSIM X;, f (xi) ,1=01,..n.
HNHTepnionsanuoHHy0 (QYHKIMIO 3a[af0T 4Yalle BCETO B BHJIEC JMHEHHOW KOMOWHAITUH JIMHEHHO
HE3aBUCUMBIX (DYHKIUI, KOTOpbhIE HAa3bIBAIOTCS KOOpPAMHATHBIMHU (QyHKuusMH. Koahduiuments
JTUHEHHON KOMOMHAIMY ATUX (YHKIMK OMPENENSIOTCS U3 YCIOBUS COBMACHUS HHTEPIIOISIIMOHHON
GYHKIIMM € 3aJlaHHBIMH  3HA4YeHHUSAMH. Eciam KoopAWHATHBIE (QYHKIMM 3aJalOTCS B BUJE
anreOpanvyeckuXx MHOTOUWIEHOB, TO YCJIOBUS COBMAJEHHUS C 3aJaHHBIMU 3HAUYEHUSMU NPUBOIAT K
CUCTEME JIMHEHHBIX alNreOpandecKuxX ypaBHEHUH, OMPEEIUTEh KOTOPOU SIBISIETCS OMpEeIUTEIeM
Bannepmonga. Takum oOpa3oM, MOCTpOeHHash CHUCTEMa WMeEET eAMHCTBEHHoe pemieHue. [locie
peoOpa3oBaHUs MOTYYAETCS MHOTOYICH, KOTOPBIN HA3bIBACTCS MHTEPIOJISAIMOHHBIM MHOTOWICHOM
Jlarpanxa ©

n Wy X
Ln(x) _Zl’:() f(xi) (x—xi)wé(x)’
rae
w, (¥) =(x—xg) (x—x7) .(x — ).

Mmuorousnen Jlarpana B BBIYHCIUTEIBHON MaTEMAaTHKE HUCIOIB3YETCS TpPU MPUOTUKCHUH

JIAHHBIX, TOCTPOSCHUHU KBAJAPATYPHBIX (DOPMYJ U T.1I.
HNudopmanus o paspadborunkax

PemernukoBa ['anmna HwukonaeBHa, KaHI. TEXH. HayK, JOIEHT, Kadeapa NpUKIaTHON
matemMatuku UIIMKH TT'Y, nouent



