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1. EJIX 1 3BAJIAYH OCBOEHUS JUCHHUITJIMHBI

eas TUCHMIINHBI:

@®opMUpOBaHUE Yy CTYIEHTOB CHCTEMbl 3HAHUI YHCIEHHBIX METOJOB pELICHUs 3aJad aiuredpsl,
MaTeMaTHYECKOro aHanu3a u IudepeHnaIbHbIX YPaBHEHHUH, a TaKKE OCBOCHHUE METO/I0B MOCTPOCHHS,
KJ1accu(UKALMU U aHAJIN3a MaTeMaTUYECKUX MOJelnei.

3agauyu AUCHMILVINHBI:

- BJIaJICHUE YMCICHHBIMU METOAAMHU IIOCTPOECHHUS, PELIEHUS M UCCIIE0BAaHUs pa3IMYHbIX 3a/1a4,

- BJaJieHHe croco0amu pa3pabdOTKH M BbIOOpAa ONTHMAJIBHOTO aJrOpPUTMa PEUICHHS KOHKPETHBIX 3ajad,
MeToAaMu O00pabOTKM M aHalM3a IOJYYEHHBIX Pe3yJbTAaTOB, MOJIXOAAMH K KOPPEKTHPOBKE crocoba
pelieHus Mpu HAIMYMKU OCOOCHHOCTEH 3aJ1auH,

- BJIaJICHHE METO/IaMU aHajIM3a BONPOca YCTOMYUBOCTH U CXOAMMOCTH PELICHUs, METOJJaMU OLIEHKH T'PaHHUIL
IIPUMEHUMOCTH ITIOCTPOEHHONW MaTEMaTUYECKON MOJEIN.

2. MECTO JJUCIIUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI
Jucuunnuza «YuciaeHHble METO bl U MaTEMATUYECKOE MOIETMPOBAHUE)» OTHOCUTCS K 0053aTeIbHON YacTH
IUCLUIUIMH y4eOHOro IulaHa. OTOT KypC TECHO CBfA3aH C OCHOBHBIMHM MaTe€MaTHYeCKMMU U
MHGOPMAIIMOHHBIMH JUCUUIUIMHAMHE, U3yUYECHHBIMH paHee:

aHaJIMTUYeCKas TeoOMeTpUsl W JIMHeHHas anreOpa, MaTeMaTHdyecKud aHanus, IuddepeHuuanbHble U
MHTErpabHblEe YPAaBHEHUS, BapHAllMOHHOE HCUUCIIEHUE, IPOrpaMMHUpOBaHUE. 3HAHUS, IPUOOPETEHHBIE B
pe3yibTaTe OCBOCHMS JAUCLUILIMHBI «YUMCIeHHbIE METOJbl U MaTeMaTH4YECKOe MOJEIUpOBaHHUE», OyIyT
BOCTpPeOOBAHBI MPU HAIMMCAHUH BBHIITYCKHOM KBAIM(UKAIMOHHOW paboThl OakanaBpa (B 4aCTH NPUMEHEHUS
METOAOJIOTMH MaTeMaTU4YeCKOro MOJEIMPOBAHUSA, a TakKe CIOCOOOB MaTeMaTHYecKoW oO0paboTKu U
aHaJIM3a SKCIIEPUMEHTAIIBHBIX JAHHBIX).

Koa n O060011eHHbIE TPYAOBbIE
HaNMEHOBaHMe pyHknun TpynoBbie QyHKIUH
npodeccuonanbio Kox| HawmmenoBaHue |YpoBeHb HaumeHoBaHue Kon YpoBenb
ro KBAJIM( (moaypoBeHb)
cTaHaapTa HKAMH KBaMUKaI
un
01.001 Ilegaror A memarormyeckas 6 |O6menemarornueckas A/01.
NEeATEIbHOCTD B ¢dynkus. OOyudeHue. 6
AOLIKOJILHOM, BocrurartensHas gesrensHocts A/02.
HaYyaJbHOM OOIIEM,
OCHOBHOM  OOIIIEM, 6
cpenHeM oO1eM
00pa30BaHIH) PazBuBaromas nesrenbHOCTh.  A/03.
(BocmiuTaTENb, 6
YUUTEIh)
B Ilegarornyeckas | 6 ITenarormnyeckas nestenbHOCTHB/03.
JIEATEILHOCTD 110 Mo  pealu3ald  Iporpamm
MIPOSKTHPOBAHHIO OCHOBHOTO W CPEIHETO 001Iero
U peanu3anuu 00pa3oBaHuUs 6
OCHOBHBIX
obmreoOpazoBaren
BHBIX TPOTPaMM

3. Oomenpodeccnonaibubie komnereHuun (OIK) 1 HHAMKATOPBI UX AOCTHKEHHS JJI MPOrPaMM
O0axajiaBpuaTta:

Kareropusi(rpynma) Koa n HaumMeHOBaHNe HHAUKATOPA JOCTHIKEHUS

Kox u HammeHoBaHme oouenpogeccHOHAILHON KOMIETeHIUH
o0menpogdeccnoHANIBH

0l KOMIIeTeHIIHH

OobmenpodgeccuoHaib
BIX KOMIIeTEHIIN



NndopmanronHast OIIK-3. Cnioco6en OIlK-3.1
KyJIpTypa TOHUMATh NPUHLIUIIBI 3HaeT OCHOBHOE CofiepKaHue coBpeMeHHbIX UT,
PaboThI COBPEMEHHBIX | oy g sveMBIX MIpH pEIICHHH 33124 MpohecCHORATBHOI
WHPOPMALMOHHBIX
—— JEeSITeIbHOCTH.
HCIIONB30BATh UX JUIS OIIK-3.2Ywmeer BeiOupath coBpemernsie MT? Mcnonp3yemble
peleHus 3aaa4y JUTS pelIeHus 3a1a4 npodeccHoHaTbHON e TeIbHOCTH.
PO ECCHOHATTEHOM OI1K-3.3.
ACATCIBLHOCTH. Braneer HaBBIKAMU MCIOJIB30BaHKs cCOBpeMeHHBIX UT st
pereHus 3aaa4 npopecCHOHANBHON AESATETEHOCTH.
CucremMHOC U YK-3. YK-3.1. Onpenenser CBOIO POJIb B COIMATEHOM B3aMMOJICHCTBUN
KpuTH4YecKoe MbiluieHre CriocoOeH OCyIeCTBISAT W KOMaHIHOU paboTe, HCXOAS U3 CTPATEerHy COTPYTHHYECTBA
CouuanbHoe JUIsL NOCTYOKEHUS IOCTABIICHHOM LIeTu;
B3aUMOJICHCTBUE U YK-3.2. Ilpu peanuzauuu cBOEH poiad B COLUAILHOM
peaTn30BBIBATh CBOIO POJIb B3aMMOJICHCTBUN M KOMaHAHOW PabOTe YUUTHIBAET OCOOCHHOCTH
B KOMaH/EC MOBCACHUSA N UHTCPECHI JPYTIUX YHACTHHUKOB;
YK-3-3. Ananu3upyeTt BO3MOKHBIE TIOCIIEICTBHUS JIMIHBIX
JICHCTBHIA B COLMATILHOM B3aUMOJICHCTBUY U KOMaHIHOW padoTe,
U CTPOUT MPOAYKTHUBHOE B3aUMOJICHCTBUE C YIETOM ITOTO;
VK- 3.4. OcymecTBisier oOMeH nHpOpMaIuei, 3SHaHUIMHU
OTIBITOM C YJICHaMU KOMaH[IbI, OTICHUBACT UIEH APYTHX WICHOB
KOMaH/IbI JJIS1 JOCTHXKECHUS II0CTAaBICHHOM 1SN,
YK-3.5. CobmoiaeT HOpMBI U yCTaHOBIIEHHBIE TIPaBUIIA
KOMaHIHOHN paOOThI; HECET JIMYHYIO OTBETCTBEHHOCTH 32
pe3yJbTar.
4, CTpyKTypa U coiep:KaHue AUCHUIIMHBI (MoayJisi) UncjeHHbIe METOIbl U MaTeMaTH4ecKoe

MOJieJINpOBaHUeE.
4.1. CTpyKTypa TUCHUNIMHBI (MOIYJISA)

OO6m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 2 3aU€THBIE €AMHUIIbI, 72 yaca

Ne Buasbl yueOHol padoThl, BKIOYAs DopMbI TEKYLLET0
n/n CaMOCTOSITeIbHYIO padoTy KOHTPOJIS yCIIeBaeMOCTH
CTY/ICHTOB H TPYAOEMKOCThH (B (no nedensam cemecmpa)
KonTakTHas Camocrositesib-| Popma NpoMeKYTOYHOMN
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1. Pa3zpen 1.




Tema 1. 2 2 8
Brenenwue B nmpeamer
«HucneHHble METOIBI U
MaTeMaTHIeCKOe
MOJCITHPOBAHIE .

ToYHOCTH BBIYHCIUTEIHHOTO
PKCIIEPUMEHTA.

'Y cTOMYNBOCTB,KOPPEKTHOCTb,
CXOAUMOCTb. UnciieHHbIe
METO/IbI PELICHHS
HEITMHEWHBIX alre0pandecKux
YpaBHEHUI

Tema 2. YncieHusie 4 4 8
METOJIBI JIMHEHHON aiareOpsl

Pasznen 2.

Tema 3 .Yucnennoe penienne 6 4 6
CUCTEM HEJIMHENHBIX YPaBHEHUI

Tema 4. Annpokcumarius 4 4 6
¢yHkuuii 1 06paboTka
OKCIEPUMEHTAIBHBIX JAHHBIX

Tema 5. Yncnennoe 2 2 10
mud hepeHIupoBaHue.
YuCIIEHHOE HHTEMPUPOBAHKE

[TpomesxyTouHas 18 16 38 | Her

4.2. ConepxaHue AUCHUIIMHBI (MOTYJIs)

JNlekuun

Conep:xanue Tembl 1 (pasaena 1)

1 Bsenenue B mnpeamer «YuciaeHHble METOAbl W MAaTEMaTUYECKOE MOJEIUpOBaHUE» TOYHOCTH
BBIYMCIIUTEIIBHOTO YKCIIEPUMEHTA. Y CTOWYUBOCTh, KOPPEKTHOCTh, CXOAUMOCTh. [IpeaMeT BEIYnCaInTenpHOM
Matematuku. [Ipeamer Teopun ontumu3zanuu. [IpaMeHeHne YuCIeHHBIX METOIOB PeIeHHs 3a/1a4 anreOpsl,
aHaJIM3a W ONTHUMHU3AIMK B MaTeMaTHYECKOM MoJenupoBaHuu. [IpaBuia mpuOIMIKEHHBIX BBIYUCICHUA U
AJIEMEHTHI TeOpUH morpemHocTel. [IpubnuxeHHble Ycna, aOCOMIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTH.
Apudmernueckue qeicTBUS HaJl TPUOIMKEHHBIMU

yyciaaMy. Buibl 1 ICTOYHUKH nOrpeiHoCTel. [lorpemnocTs MaltmHHON

apudmertuku. Ycroitunbocts. KoppektHOCTh. CXOAUMOCTD.

Conep:xanue Tembl 2 (pa3gena 1)

UucneHnable METOABI PEIICHUS HETMHEHHBIX alreOpanvecKux ypaBHEHHH. MeTo/1 TOJIOBUHHOTO JIEJICHUSI.
Meton xopa. CxoIMMOCTh WTEpalMOHHBIX TocienoBaTenbHocTel. Meron Herootona. Moaudukanum
Mmetona HeroTona.

Meron npoctoit utepauuu. ['eomerpuueckas HHTEpHpPETaAMs pACCMOTPEHHBIX METOIOB.

Conep:xkanue Tembl 3 (pasaesa 2)

UwncneHHble METO/IbI TUHEHHON anreOppl. YUCIeHHOE pelieHre CUCTEM JIMHEHHBIX

anredbpanveckux ypaBHeHHH. OcHOBHble moHsATusA. [Ipsimble u utepanuonHble MeTonsl. Meron [Maycca.
MeTon KBagpaTHBIX KOpHEW. MeToj MPOTOHKH IS PEIICHHs] CHUCTEM JIMHEHHBIX anreOpandecKux
ypaBHeHul. Metoa npoctoil urepanuu. Meton 3elnensd. Teopema 0 JOCTaATOYHOM YCIIOBHUU CXOJIUMOCTH.
UuciieHHOE PELIEHUE CUCTEM

HenuHEHHbIX ypaBHeHuW [locTaHoBKa 3amaum anmpokcumanuu (yHKOuE. Buasl anmpokcumaruii.
Wutepnonuposanue Gpynkuuii. [loctaHoBKa 3a/1a4n MHTEPIIONIALIUY.

[TonuHomuanbHasgs uHTepnonsauusa. MuTepnonsuvoHHbld MHOrowieH Jlarpanxka. HWHTepnonsiuuoHHbBIE
dbopmynbel HploTOHa A7 paBHOOTCTOSAIIUX Y3JI0B. MHTEpHONAIMOHHBIE CIUIaHBI. MeTo] HauMEeHBIINUX
KBaJpaToB.



Conep:xxanue Tembl 4 (pa3aena 2)

Anmnpokcumanus GyHKIUN 1 00paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX

Annpokcumanuss Npou3BoAHbIX. llorpemHocTu, BO3HUKAOLIME NPU YHUCIEHHOM AU(QepeHIHpOBaHUM.
AnmpokcuManus YacTHBIX TNPOU3BOAHBIX. KBanparypHbie ¢opmynbl. Bpibop mara WHTErpUpOBAHHSL.
HHuTerpupoBaHue ¢ NOMOILBIO

CTENEeHHBIX psioB. VHTErpansl oT pa3pbiBHBIX (QyHKuuil. Merox ['aycca. MHTerpansl ¢ 6eCKOHEUHBIMU
npenenamu. Meron Mounte-Kapio.

Conep:xanue TeMbl S5 (pa3aesa 2)

6 Yucnennoe nuddepenuupoBanrie OCHOBHbIE NOHATUS U METOBI peIlIeHus. 3a1aua

Komu. OpnomiaroBeie mMetonsl. Meton mnocienoBaTeiabHbIX npuOmmkenuit [lukapa. Meton Oitnepa.
Mertoapl Pynre-Kyrra. Yucnennoe

WuterpupoBanue. MeTos KOHEYHBIX pa3HOCTEH A JTUHEWHBIX W HEIMHEHWHBIX AudQepeHnnanbHbIX
ypaBHeHu# BToporo nopsaka. MKP.

5.2. IllpakTHyecKue 3aHATHUS

Beenenne B npeamer. TOYHOCTH BBIYHCIMTEIBLHOI0 IKCIIEPHMEHTA.

Buvinonnenue npakmuueckux padom IpearoNaracT peayn3aluio YUCICHHBIX METOMOB JUIS IPUKIIAJHBIX
3aJ1a4 110 MTHAWBUIyalIbHBIM BapuaHTaM. CTyeHThI

JOJKHBI MPOJEMOHCTPUPOBATh YMEHHUE pellaTh 3aJaud, Kak C HCHoJIb30BaHWEeM Bo3MoxHocten [IIIIT
Matlab, tak u peanusys anropuT™Mbl H3y4EHHBIX METOIOB.

Boinonnenue pacuetHoil paboThl (5 3a1aHni HA OLEHKY IOrPELIHOCTEN, UHINBU Ty aJIbHbIE BADUAHTHI).
YucieHHBbIE METOABI PelIeHUs] HeJIMHEHHBIX aJiredpanyecKux ypaBHeHHUi.

Buvinonnenue npakmuueckux padom IpearoNaracT peayn3aluio YUCICHHBIX METOAOB JUIS IIPUKIIAHBIX
3aJ1a4 110 MHAUBHyalbHBIM BapuaHTaM. CTyeHThI

JIOJKHBI MPOJEMOHCTPUPOBATh YMEHHUE pellaTh 3a/auM, Kak C HCHOoJIb30BaHMEM Bo3MoxHocTer [ITIIT
Matlab, tak u peanusys anropuT™Mbl H3y4E€HHBIX METOIOB.

Brinonnenue npakruueckoil paboThl. Peanusanus: gokanu3alud KOpPHEH, METO]I MOJOBUHHOTO JICICHHUS,
Meroa Hetorona, MIIN. Onenka norpemHocTei.

[IpoBepka c ucnonbzoBanueM BcrpoeHHbIX QyHkumii [1TIIT Matlab.

YucaeHHbIe MeTOAbI JIHHEIHON aare0phl.

Buvinonnenue npakmuueckux padom TpeanoNaracT peayn3aluio YUCICHHBIX METOAOB JUIS MPUKIIAIHBIX
3aJ1a4 10 MHAMBUAYAIbHBIM BapuaHTaM. CTyIeHThI JOJKHBI IPOIEMOHCTPUPOBATh YMEHHUE pEIIaTh 3a1a4H,
Kak ¢ ucrosb3oBaHueM Bo3MokHocTed IIIIIT Matlab, Tak u peanusyst anropuTMbl U3y4E€HHBIX METO/IOB.
Brimonnenue npaktudeckoit pabotel. Peanmszaums: meron nmporonkn u MITW. Ouenka morpemHocTei.
[IpoBepka ¢ ucnoab30BaHUEM BCTPOSHHBIX pyHKuMi MMM Matlab.

Annpoxcumanus (QYHKUUH M 00padoTKa J3KCIEPUMEHTAJBHBIX JAAHHBIX METOJ0M HAMMEHbIIUX
KBa/IpaToB.

Buvinonnenue npakmuueckux padoom NpeANoNaracT peain3alnio YUCICHHbIX METOIOB JUISl PUKIIATHBIX
3aJa4 M0 WHAUBUAYalIbHBIM BapuaHTaM. CTyIEHTHl AOJDKHBI IPOJAEMOHCTPUPOBATh YMEHHE pEILaTh
3aJlauM,KaKk c ucnoib3oBaHueM Bo3MmokHocted [IIIIT Matlab, Tak u peanusys anropuTMbl U3yHYEHHBIX
MeTo0B.Beinonnenue npakruyeckoir paboTsl. Peanmuszanus: nocrpoenue UII Jlarpanxka, UIT Hetorona,
crutaiina, npumeHenre MHK. Ouenka norpemnocreii. [IpoBepka ¢ UConb30BaHUEM BCTPOESHHBIX (PYHKITHIMA
[1ITIT Matlab.

Yucsennoe nuddgepeHuMpoBaHne U HHTErPUPOBaHUe

Boinoanenue npakmuueckux padom NpeanoaracT pean3alvio YUCICHHBIX METOI0B I MPUKJIaIHbIX
3a/1a4 10 UHAUBUyJIbHBIM BapraHTaM. CTyI€HThI JOJKHBI IPOJAEMOHCTPUPOBATh YMEHHE PEIIATh 33/1a4H,
Kak ¢ ucrnonb3oBanueM Bo3mokHocteit [TI1I1 Matlab, Tak u peanusys anropuT™Mbl H3y4eHHBIX METOJIOB.
Brimonnenue npakrtuueckoir padotel. Peammszanus: KP dopmynsr nuddepenumnpoBanus, kBaapaTypHbIE
(bopMyJIBI UMCIIEHHOT'O UHTETPUPOBAHHMS, METO/

MonTteKapmo. Ouenka norpemrocteid. [IpoBepka ¢ ucnonb3zoBanueM BetpoeHHBIX Gyukmmii [ITTIT Matlab.
YucneHHble MeTOAbI pelleHHs HA4YaJbHBIX 3a4a4 JJs1 OOBIKHOBEHHBIX AuddepeHINaAIbHBIX
YPaBHEHHUIA.



Buinonnenue npakmuueckux padom TpeANoNaraeT peajn3alnio YUCICHHBIX METOI0B IS MPUKIATHBIX
3aJ1a4 10 MHAUBUAYaIbHBIM BapuaHTaM. CTyI€HThI JOJKHBI IPOJIEMOHCTPUPOBATh YMEHHUE pEeIIaTh 3aJauu,
Kak ¢ ucnosp3oBanueM BozmoxkHoctei [T Matlab, Tak u peanu3syst anropuT™Mbl U3y4EHHBIX METOJIOB.
Buinoanenue npakmuueckou padomst. Peanuzauus: meron [lukapa, meron Ditnepa, meron Pynre- KyTTsl
4 nopsinka. Ouenka norpemrHoctei. [IpoBepka ¢

UCTOJIb30BaHuEM BeTpoeHHbIX (ynkuumii [TTITT Matlab.

6. YueOHO-MeTOAUYECKOEe oO0eclevYeHne CaMOCTOATENbHO padoThl cTYyaeHTOB. OueHOYHbIE
CpeacTBa VISl TEKYLero KOHTPOJISA yCIIeBAeMOCTH, IPOMEKYTOYHOM aTTeCTallMHU 110 HTOraM 0CBOCHHS
AUCHUILINHBI.

CamocrosTenbHas pabdoTa OOYYAIONIMXCS BBIMONHACTCS MO 33aJaHUI0O W TIPU METOIUYECKOM
P YKOBOJICTBE TIperojiaBaTelisi, HoO 0e3 ero HemocpeicTBeHHoro ydvactusi. CamocrosrtenbHas paborta
MOJIpa3/eiIIeTCs Ha CaMOCTOSITSIIBHYIO PAa0OTy Ha ayJAMTOPHBIX 3aHATHUSAX M HA BHEAYIUTOPHYIO
camMoCTOsTeNIbHYI0 paboTry. CamocTosiTenbHass padoTa OOydYaromMXCs BKIIFOYAET KaK TOJHOCTHIO
CaMOCTOSITEIIbHOC OCBOCHHUE OTICIBHBIX TeM (Pa3lelioB) AWUCHUIUIMHBL, TaK U TPOPabOTKy TeM
(pasmenoB), OCBaMBaeMbIX BO BpeMs ayAMTOPHOW paboThl. Bo BpeMs camMOCTOSTEILHON padOThI
00yJaroIuecs YUTAIOT U KOHCIIEKTUPYIOT YUEeOHYI0, HAYYHYIO M CIIPABOYHYIO JIUTEPATYPY, BHITIOTHSIOT
3aJaHKsl, HalpaBJICHHbIC HA 3aKpEIUICHHE 3HAaHWH W OTPabOTKY YMEHHMH M HaBBIKOB, TOTOBSTCS K
TEKYILEMY U IIPOMEKYTOYHOMY KOHTPOJIIO 110 JUCHUIIINHE.

Opranuzanus CcamMOCTOSITENIbHOM paboThl OOyyaroUMxcs pPErIaMEHTUPYETCS HOPMaTUBHBIMU
JIOKYMEHTaMH, y4eOHO-METOAMUECKOH JTUTEPaTypON U 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU PECYPCAMU,
BKJIIOYAsL:

[Topsimok opraHM3anMK U OCYIIECTBICHUS 00pa30BAaTEILHON JEATENILHOCTH MO0 00pa3oBaTEeIbHBIM
nporpaMMaM  BBbICIIEr0 0Opa3oBaHUs - HporpaMMam OakajaBpuara, NporpaMmaM CIELUAINUTETa,
IporpaMMaM MarucTparypsl (YyTBEpKAeH npruka3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oeneparuu ot 5 anpenst 2017 roga Ne301)

[Tucemo MunucrepctBa obpazoBanus Poccuiickoit denepannu Nel4-55-996un/15 ot 27 nostopst 2002 r.
"O6 akTHBM3AIMKM CAMOCTOSTEIbHON pabOTHI CTYACHTOB BHICIIUX YU€OHBIX 3aBECHUI"

VYcraB (eaepalbHOTO TOCYJapCTBEHHOTO OIOPKETHOIO 00pa30oBaTEIbHOIO YUPEKICHHS BBICIIETO

oOpaszoBanus « Hrynickuit rocyjapcTBeHHbIN yHuBepcute™» npukas ot 30.10.2018 Ne807

q)OHI[ OLCHOYHBIX CpPCACTB MO AWCHUILINHE (MOILYJ'IIO) BKJIIOYAaCT OLCHOYHBLIC MAaTCpHaJlbl,
HaITPaBJICHHBIC Ha MPOBCPKY OCBOCHUA KOMH@TGHHHﬁ, B TOM YHUCJIC 3HaHHfI, YMeHI/Iﬁ 1 HABBIKOB.
q)OHZ[ OICHOYHBIX CPCACTB BKIIOYACT OLCHOYHBLIC CPCACTBA TCKYLICTO KOHTPOJIA W OLUCHOYHLBIC
cpeacTBa HpOMe)KYTOqHOﬁ aTTeCTalluu.

CucremMa M KpUTEPHH OLICHUBAHMS
Kpurepuu oriennBanusi copMHUpOBAaHHOCTHA KOMITETEHIIUH

[IIxana
OIlCHUBAaHUA YcrHOE cobeceroBaHme [MuceMenHas paborta

[TonHpIM, wuCYEPHBIBAOIINN OTBET, SBHO
JEMOHCTPHUPYIOMHA TIyOOKOe MOHUMaHHE
npeaMeTa Y IHUPOKYH  JPYIULHI0 B
5 (oramuuo) | OLCHHBAEMOH o0JacTH. Kpurnueckuii,
OpUTHHAIBHBIN MTOAX0/1 K MaTEpUaIy

KauecTBO MCHOTHEHHS BCEX DJIEMEHTOB
3aJJaHHS TIOJTHOCTBIO COOTBETCTBYET BCEM
TpeOoBaHUSIM

OTBeT CTaHAAPTHBIH, B 1IEJIOM Ka4Y€CTBEHHBIH,
OCHOBaH Ha BCEX 0053aTCIbHBIX MCTOUYHHKAX
nHpopmanuu. [IpucyTcTBYIOT HEOOIbIINE
4 (xopowo) npoOenbl B 3HAHUSIX WM HECYIIECTBEHHBIC

3aIIaHI/Ie BBIITIOJIHCHO B COOTBCTCTBUU C
IIOCTaBJIICHHON 3a7a4ei. Nwmerotca
OTACJIIBHBIC HGCYH_ICCTBCHHBIG OLHI/I6KI/I
5 R10% OTCTYIUJICHUS oT paBUI
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OLINOKH.

oopmieHHS.

3 (ynoBIeTBO

-pUTENBHO)

OTBeT HCIOJHBIM, OCHOBAaHHBLIA TOJLKO HAa
JEKIIMOHHBIX  MaTepuasax. [Tpu
NMOHMMAa-HUU CYHIHOCTH MpeaMeTa B LEJIOM
CYILIECTBEHHbIC OIIMOKA WKW MpoOesbl B
3HAHUSIX Cpa3y 10 HECKOJIbKUM TEMaMm,
He3HaHue (IMyTaHUIA) BAXKHBIX TEPMUHOB.

3aaHue BBINOJIHEHO IOJHOCTHIO, HO C
MHOTOYHCICHHBIMU

CYLLIECTBEHHBI
Mu ommbOkamu. [lpu sTOM HapyuIeHBI
npaBwia OoGOPMIICHHS WM  CPOKH
IIPEJICTaBICHHUS.

2
(HEey1OBIIETBO-
PUTEBHO)

HecrocoOHOCT, OTBETUTH Ha BOIIPOC 0e3
IIOMOIIN QK3aMCHATOpAa. He3nanue
3HAYUTEILHOMN qacTHu MIPHUHIOUITAAIBHO
Ba’KHBbIX 3JICMCHTOB JUCHUITIINHBI.

OTC}’TCTBI/IC OOHOT'O HJIN HCECKOJIBKHUX
00513aTENIbHBIX JICMEHTOB 3aJJaHus, TH00
MHOTOYHCIICHHBIC TpyObIe OINMOKU B
pabote, 1100 rpyboe HapylIeHNEe NpaBU

MHoro4ncaeHHbIe TpyObie OmMOKH

odopMIICHHS.

6.1. Ilnan camocTosITEILHOI Pa0OTHI CTYICHTOB

Uucnennoe MHTErpripOBaHue.

TeME MPAKTUYECKON pabOTHlI.
[TonroToBKa K TECTUPOBAHHUIO.

Ne HaumenoBanue TeMsl Copepxanue TeMmsl (pa3znena) | TpyaoeMKocTh

/11 (paznena) B aKaJICMHYECKUX

yacax

1 Beenenue B npeamer «Uucnennsle | CamocTosiTeNbHAs paboTa 1o 4
MeToas». TOYHOCTH TeMe MPAKTUYECKON pabOTHlI.
BBIYHCIIUTENBHOTO 3KcniepuMenTa. | Iloaroroska k
Y CTON4YMBOCTB, KOPPEKTHOCTD, TECTUPOBAHUIO.

CXOAMMOCTb.

2 YucneHHble METO/IbI PeIIeHUs CamocrosiTenbHas padboTa 1o 4
HEJIMHEHHBIX areOpandecKux TeMe MPAKTUYECKON pabOTHI.
YpaBHEHHU [ToaroToBKa K TECTUPOBAHHUIO.

3 UucneHHble METOIbI CamocTosTenbHas paboTa o 8
JUHEIHON anredpsl TeMe MPaKTUYECKON pabOTHI.

[loAroToBKa K TECTUPOBAHUIO.

4 YuciieHHOE PelIeHHe CHCTEM CamocrosTenbHas padboTa o 6

HEJIMHEHHBIX ypaBHEHUH TeMe MPAKTUYECKON pabOTHI.
[ToaroToBka K TECTUPOBAHUIO.

5) Anmnpokcumanus QyHKUUN U CamocrosTenbHas padboTa 1o 6
00paboTKa IKCIIEPUMEHTAIBHBIX TeMe MPAKTUYECKON pabOTHI.
JAHHBIX [loAroToBKa K TECTUPOBAHUIO.

6 Yucnennoe AuddepenunpoBanue. | CamocrodrenbHas padoTa 1o 10

6.2. MeTonnyeckne yKa3aHusi 10 OPraHN3alul CAMOCTOSATEIbHON padoThl CTY1eHTOB

Bup padot

MeTtoanuyeckue peKOMeHIaluu




VICKITUH

Bectu koncmekt unekmwmii. Jlekuumu BemyTcst B OTHENBHOW OOIIeH TeTpajwu,
PEKOMEH/IyEeTCsl OCTABJISITH MECTO JJISI 3aMETOK, HampuUMep B BUJIE MoJiel. 3HaHUE
OCHOBHOI'0 MaTepualia NpeablIyIUX JEKIHS, BKII0Yas 3HAHUE OCHOBHBIX ONPEACICHUN
U KIIOYEBBIX TeopeM. PexkoMeHJyeTcsi BBIACIATh B TEKCT€ KIKOYEBBIC CJIOBA,
ONPEAEIIECHUS, IEMMbI U TEOPEMBI.

[ [pakTHueckue
BaHATUS

B xoie NoAroToBKM K MPAKTHUECKUM 3aHSITHIM U3YyYUTh OCHOBHYIO JTUTEPATYpYy,
JeKUMU. BHUMAaTenbHO CITyIIaTh U KOHCIIEKTUPOBATH 0a30Bble MPUMEPBI, pa3doupaeMbie
npernojiaBareneM. 3aaBaTh yTOUHSIONINE BOIPOCHI B X0/1€ pellleHrs 0a30BbIX 3aa4
npenojaasaresieM. [Ipu perieHnn JOMaIIHUX 33/JaHUN TTEPUOIUYECKH BO3BpAIaThCs
K pa300paHHBIM Ha MPAKTUYECKUX 3aHATHIX 3a/1a4aX. CBOEBPEMEHHO U MOJIHOCTHIO
pemaTh 3aJa4u Ha CaMOCTOSTENIbHYIO paboTy.

CBoeBpeMEHHOE M KaYeCTBEHHOE BBIITOJIHEHHE CaMOCTOSATEIbHOU PabOThI
OasupyeTcst Ha COOJIIO/IEHUU HACTOSIIMX PEKOMEH AN U U3y4eHUN
PEKOMEHI0BaHHOH JIUTepaTyphl. 3a1aBaTh BOIPOCHI B TEX MECTAX PEIICHUS
3aj1ay, BbI3BABLIMX 3aTPyIHEHHE [IPU CaMOCTOATENIbHON pabore. CTyJeHT MOXeT
JOIIOJIHUTH CIITMCOK HACTIOJIF30BAHHOM JIUTCPATYpPbl COBPCMCHHBIMU HCTOYHUKAMMU,
HEIPE/ICTaBICHHBIMH B CIIUCKE PEKOMEHJOBAaHHOM JTUTEPATYPHI.

JlaGoparopHas
pabota

Pabora B KOMITBIOTCPHOM KJIACCC.

[TpuBOIUTCS aNTOPUTM BBITIONHEHUS 3aaHus. B 3aBUCMMOCTH OT 11enel paboThl
IIPUBOJIUTCS. KOHKPETHBIE HHCTPYKIIMH, 11O IIPOBEACHUIO UCCIENO0BAHUM YCTPOMCTBA
C YKa3aHHEM YPOBHEH WJIM MapaMETPOB BXOJIHBIX MJIM BO3MYIIAIOIINX BO3ACHCTBHI
pa3innuHoi Pusudeckor mpupoabl. MHOTIA 715 JOCTHKEHUS OJTHOM 1€ MOXKET
OBITH IMOCTABJIEHO HECKOJIBKO PA3IMUHBIX UCCIIEOBAaHUHN WM OTBITOB. B
3aKJTIIOUEHUE CTYACHTY TIpeaiaracTcs 3aroJHUTh TOITOTOBJIEHHBIE TaOIHUIIbI,
MIPOU3BECTH JOMOTHUTEIbHBIE PACUETHI, TOCTPOUTH ITPaPUKU U BBIIOJIHUTH APYTHE
JICUCTBUA MO pe3yJibTaTaM UCCIECTOBAHUM.

CaMOCTOsITe-
ThHast paboTa

CamocrosrenbHas paboTa BeJleTcs B TOU e TETPaaU, YTO U MPAKTUUYECKUE 3aHITHS.
CamocrosTenbHas paboTa - 3TO OTAEIbHBIN 0J0K KOTOPBIH BBAESAETCS 3ar0JIOBKOM,
Hanpumep, "lomamnue 3aganue”. Pekomenryercst mpopabaTbhiBaTh MaTepua
HEIOCPEICTBEHHO IOCIIE MPaKTU4YecKui 3ausaThil. [Ipn pemenne 3agad 1 mpumMepoB
PEKOMEH/IyeTCs UX BBINOJIHEHHUE [0 00pa3Ily U3 NPAaKTUYECKOTO 3aHSTHS.
CBOEBPEMEHHO U MOJIHOCTBIO PEIIATh 337a4l Ha CAMOCTOSATENbHYIO paloTy.
CBOEBpeMEHHOE U KaueCTBEHHOE BBINOJHEHHE CaMOCTOATENbHONW paboThl Oazupyercs
Ha COOJIIOICHUH HACTOSAIMX PEKOMEH AU M U3yUYeHUH PEKOMEHJ0BaHHON
JIUTepaTyphl.3a1aBaTh BOIPOCH! B TEX MECTAaX PELICHUS 3ajay, BbI3BaBIINX
3aTpyAHEHUE NPH CaMOCTOATENbHOM padoTe. CTyICHT MOKET JOMOJHUTH CITUCOK
MCII0JIb30BaHHOM JIUTEPATYpPhl COBPEMEHHBIMU UCTOYHUKAMU, HE ITPEICTAaBICHHBIMU
B CIIUCKE PEKOMEHIOBAaHHOM JINTEPATyPbl

DK3aMCH

ITonroroBka K 3K3aMEHY WJIM 3a4€Ty BEJETCSI HA OCHOBE Kypca JIEKINUN WIH
PEKOMEHI0BaHHOH JuTepaTypbl. Heo6x01umMo 3HaHNE U TIOHUMaHKE BCeX MOHATHUH,
ompeeNeHu , yTBepKIACHH, TeMM nteopeM. Heobxoaumo ymenue hopmynupoBaTh
TEOpeMBI B ()OpMe HEPOTUBOPEUHBBIX JIOTHYECKUX KOHCTPYKLUH. XKenaTenbHol yMeTh
CTPOUTH U IPUBOAUTH IPUMEPHI K COOTBETCTBYIOIIMM ONPEAEICHUIM U




yTBepKAcHUSIM. Heobxo1uMo 3HaHUE I0Ka3aTeIhCTBA TEOPEM U OCTATBHBIX
YTBEPKJICHUH.

Kpurepun oueHKH NPOMeKYTOYHOI aTTecTanuu B popme 3auera

OrneHka

XapakTepucTuka TpeOOBaHM K pe3yibTaTaM aTTecTalluu B (hopMe 3aueTa

«3auTeHO» Teoperndeckoe copepkaHue Kypca OCBOCHO TIOJIHOCTBIO O3 MPOOEsIOB WilH B 1IEJI0M,

WK OOJIbLICH YacThlO, HEOOXOAUMBIE MPAKTUYECKUE HABBIKK PAOOTHI C OCBOCHHBIM
MaTtepuagoM chOpPMHUPOBAHBI MIIK B OCHOBHOM C(POPMHUPOBAHBIL, BCE MIJIM OOJIBIIMHCTBO
MPeyCMOTPEHHBIX paboueil MporpaMMoil yueOHbIX 3a/JaHUH BBIOJIHEHBI, OT/ICIbHbIC
13 BBITIOJTHEHHBIX 33JaHUN COJIePKaT OIIUOKH.

«He 3aureno»

Teopetnueckoe copepkaHue Kypca OCBOSHO YaCTUYHO, HEOOXOAMMBbIE HAaBBIKH
paboThl HE CHOPMUPOBAHBI WIIH CHOPMHUPOBAHBI OTIEIBHBIC U3 HUX, OOJIBIIMHCTBO
MPEIyCMOTPEHHBIX pabouell yaeOHOW IpOorpaMMOii 3aJaHHid HE BBITIOTHEHO JHO0
BBITTOJIHEHO C TPYOBIMH OIIMOKaMH, Ka4€CTBO WX BBIMIOIHEHHUS OLIEHEHO YHCIIOM
0amIoB, OJIN3KHUM K MUHHUMYMY.

Kpurtepun oieHKH IPpOMEKYTOYHOM aTTecTalluu B (popme IK3aMeHa

OrueHKa

XapakTepucTuka TpeOoBaHM K pe3ybTaTaM aTTecTaluu B (hopMe 3K3aMeHa

«OTInyHO»

Teopernueckoe cojieprxaHue Kypca OCBOEHO MOJHOCThIO 6€3 MpoOesoB,
CHCTEMHO U ITyO0KO, HE00X0IMMbIE TPAKTUUYECKHE HABBIKU PabOThI C OCBOEHHBIM
MaTepHuagoM chOpMHPOBaHbI, BCE MPETyCMOTpEHHbIE paboueil yueOHoH
MporpaMMoil yueOHbIe 3a/1aHus BBIIIOJHEHBI O€3yNPEUHO0, KaueCTBO UX
BBITIOJTHEHUS OLIEHEHO YHCIIOM 0alioB, OJIM3KUM K MAKCUMYMY.

«Xopomo»

Teopernueckoe conepxkaHue Kypca OCBOEHO B LIeJIOM 0e3 IIpo0enos,
He0o0X0UMBbIE MTPAKTUUYECKHE HABBIKK Pa0OTHI C OCBOCHHBIM MaTE€pPHAJIOM B
OCHOBHOM c()OpMHUPOBaHBL, IPEyCMOTPEHHbIE paboueil yueOHoil mporpammoit
y4eOHBbI€ 3aJIJaHUS BHIMOJIHEHBI C OT/A€TbHBIMA HETOYHOCTSAMHU, Ka4YeCTBO
BBINOJIHEHUS OOJIBIIMHCTBA 3aJaHUH OLIEHEHO YUCIIOM 0aslioB, OJIM3KUM K
MaKCHUMYyMy.

«Y 1OBIIETBO-
PHUTEIBHOY

Teopernueckoe copepkaHue Kypca OCBOEHO OO0JIbILEH 4acTbi0, HO MPOOEIbI
HE HOCST CYIIIECTBEHHOTO XapaKkTepa, He00X0AUMbIe TPAKTUYECKUE HABBIKU
paboThI ¢ OCBOCHHBIM MaTEPUAIOM B OCHOBHOM C(OPMHPOBAHBI, OOIBIITHHCTBO
MPEeSyCMOTPEHHBIX pabouell yueOHOM mporpaMMoil yueOHbIX 3aJaHuil
BBINOJIHEHBI, OTACTIBHBIC U3 BHITIOJIHEHHBIX 3a/IaHUH COJIepKaT OMUOKH.

«Heynosnerso-
PUTEIBHO»

Teopernueckoe conepxaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAMMBbIe
HaBBIKHM PabOThI HE CPOPMUPOBAHBI WIIM CPOPMHUPOBAHBI OTJEIIBHBIC U3 HUX,

OOJILIITUHCTBO TIPETYCMOTPEHHBIX paboUuell ydeOHOU MporpaMMoil yueOHBIX




3aJJaHU HE BBITIOJIHEHO JHO0 BHIMOIHEHO C TPYOBIMH OIIMOKAaMH, Ka4eCTBO UX
BBITOJIHEHUS OI[CHEHO YHCIIOM 0aJlIoB, OJIM3KHUM K MUHUMYMY.

7. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

B cootBerctBun ¢ tpeboBanmsimu ®I'OC BO mo nampasnenuto moarotoBku 03.03.02 —«Duszuka»
peayiM3anysi KOMIIETEHTHOCTHOTO TMOJAXO0Ja MpeayCMaTpUBaeT IIMPOKOE HCIOJIb30BaHHE B yueOHOM
IpoIecce aKTUBHBIX U HHTEPAKTUBHBIX (DOPM MTPOBEACHUS 3aHATUH B COYETaHUH C BHEAYTUTOPHOM paboToi
C Lenblo GOpMUPOBAHUA M Pa3BUTUA NMPO(EeCcCHOHANBHBIX HABBIKOB oOyuaromuxcs. [lpu npenogaBanuu
JUCHMIUIMHBL  «YUCIEHHbIE METOABl M  MaTeMaTHMYeCKOE MOJCJIMPOBAHME» HUCIOJB3YIOTCA  Kak
TpaJULIMOHHBIC (JIEKUHs, MpoOIeMHas JIeKIHs, JEKIUsA-CEeMHHAp), TaK U MHHOBALIMOHHBIE TEXHOJIOTUU
(npuMeHeHHe MyJIbTUMEIUINHOTO IPOEKTOPa, «MO3IOBOM IUTYpM», «METOJ HPOEKTOB», BO3MOYKHO
UCIOJIb30BaHUE pecypcoB ceTu Internet u ANEKTPOHHBIX Y4EOHUKOB).

JleKumoHHBIE 3aHATUS MPOBOMAATCA C HMCIOJIB30BAHUEM TPAAULIMOHHOW, aKTUBHOW W WHTEPAKTUBHOMN
dbopM oOyuenus. [IpakTudeckue 3aHATHS MPOBOIATCS C HCIOIb30BAHHEM AKTUBHBIX U WHTEPAKTHBHBIX
¢dopm oOyuenusi: UucieHHOE perieHue cucteM HenmHeHHbIX ypaBHeHHH. ([IpoGiemuas nexus), (Mertonq
TPYNIOBOrO pelleHus 3aaad) YucleHHble METONbl PpEelIeHHs KpaeBbIX 3alad sl OOBIKHOBEHHBIX
g depeHInaTbHBIX YPaBHEHHI.

(ITpobnemnas nexuus), ( Meroa rpynmnoBoro perieHus 3aiayq)

8. OLEHOYHbIE CPEACTBA AN1A NPOMEXYTOYHOM ATTECTALIUMU

IIpumepHBIE BOIPOCHI K 3a4eTy:

1. Knmaccudukanus norpemnocteid. [IpubnrkeHHbIe Yuciia, nX aOCOTIOTHBIC 1 OTHOCUTEIILHBIC
NorpenrHocT. BepHble 3Haku yncia. ApupmeTnyeckue JecTBUs HaJl TPUOIMKEHHBIMU YHCITaMU.

2. [IpaBuna npuOAM>KEHHBIX BbluKciaeHUH. [lorpenmnocT BeluMcaeHus 3Ha4eHU QyHKIUY.

3. YcroitunBocTh. KoppekTHOCTh. CXOAMMOCTD UTEPAIMOHHBIX MTOCIIEI0BATEILHOCTEH.

4. YucrieHHbIE METO/Ibl PELICHUS HeJIMHEHHbIX ypaBHEeHUH. Jlokanu3zanus kopHel. MeToas! AMXOTOMUMU.

5. UuciieHHBIE METO/IBI PEIICHUs HEIMHEWHBIX ypaBHEeHU. Jlokanu3anusa kopHeid. Meton HeroToHa.

6. UncreHHbIE METOABI PELIEHUS HEIMHENHBIX YpaBHeHUH. JIokanu3anus kopHeld. Meton npocToit
UTEpaLyu.

7. UucneHHoe pelieHne CUCTeM JIMHEHHBIX anredpanyeckux ypaBHeHul. [Ipsimbie MeTosl. Meton [aycca.
8. Metoa nporonku. KoHTpoas TOYHOCTH NpHU peann3aluu NpsaMbix MeTo10B pernenust CJIAY.

9. HucneHHoe pelieHre CUCTEM JIMHEHHBIX anredpanyeckux ypaBHeHUi. MTepalimonnbeie MeTobl. MeTos
npoctoi ureparuu. Meton 3eitnens. Teopema 00 olleHKaX MOTPEITHOCTEH.

10. Anmpokcumanus ¢pyHkuuid. MaTeprnonupoBanue pyHkuuid. [lonnHoMuanbHas HHTEPHOISLINSA.
WuTtepnonsiuronssie Gopmynbl HeroToHA 1151 paBHOOTCTOSIIUX Y3JI0B.

11. Anmpokcumanus GyHKIUNA. MHTEpnonsuoHHbIH MHOTOUIeH Jlarpamxa.

12. Annpokcumanus ¢GyHKIH. MeTo HauMEeHbIIUX KBaJApaTOB.

13. YncneHHble METO/BI peIlIeHHs] HaYalIbHBIX 3a]1a4 JJIs1 OOBIKHOBEHHBIX AU (epeHIInanbHbIX ypaBHEHUH.
[TocTanorka 3amgaun. Knaccudukanus metonos. Meton [Mukapa.

14. YncneHHble METO/BI peIlIeH s HaYaJbHBIX 3a]a4 7151 OOBIKHOBEHHBIX AU (epeHInaNbHbIX YpaBHEHUI.
Meron Ditnepa u ero MoaupUKaIIH.

15. YncneHHnble METOBI pellIeHUs] HaYadbHBIX 3a]1a4 7151 OOBIKHOBEHHBIX AU (hepeHIHaTbHBIX YPAaBHEHUH.
CewmeiictBo MeTo10B PyHre- KyTTsbl.

16. [IpuOa>keHHbIE METO/IBI PEIICHUS KPAeBbIX 3a1a4 JIIsl OOBIKHOBEHHBIX U (epeHInaTbHbIX
ypaBHeHui. [ToctanoBKa kpaeBoii 3aaaun. Kimaccudukamms MeTo10B.

17. YncneHHbIe METOBI pEIIeHHs KPAaeBbIX 3a/1a4 /Uil OOBIKHOBEHHBIX (] pepeHnanbHbIX ypaBHEHUH.
MeTto1 KOHEUHBIX PA3HOCTEH.

18. MunnmyM QyHKIMHU 0HOH nepeMeHHOM. [locTaHOBKa 3a/1auM U cTpaTeruy morucka. MeToJ1 30J10TOro
CCUCHUSL.



19. MunuMyM (QyHKIIMH MHOTHX TIepeMeHHBIX. HeoOXomumble U JOCTaTOYHBIC YCIOBHSI MUHUMYMa
muddepeHrpyemMon GyHKIMNA MHOTHUX ITEPEeMEHHBIX. MeTo/1 TpaIueHTHOTO CITyCKa, METO
HAUCKOPEUIIEro CITyCKa.

20. ITocranoBKa U Ki1accuuKaIms 3aa4 MAaTEMaTHYECKOTO MMPOTrpaMMHIpOBaHus. Pemenue 3amaq
JTUHEHHOr0 MPOrpaMMHUPOBAHUSA: TIOCTAHOBKA 3a/1a4H, IpadUueCKuil METO], CUMILIEKC-METO/I,
CHMILJICKCHBIE TaOJIUIIBI.

21. Pemienue 3a1a4 JMHEHHOTO TPOrPaMMUPOBAHUS: CUMIUIEKC-METO/, CHMILIEKCHBIE TaOIUIIBI.

IIpakTuyeckasi padora Ne 1 «[IpubaukeHHBIC BHIYUCICHUS

IIpakTuyeckasi padora Ne 2 «[IpubnmxeHHOE penieHne ypaBHECHUI

Yupa:xkHeHus.
OTnenuTh KOpHU ypaBHEHUs IpauuecKy U METOJJOM UCCIIeI0BaHUs OTPE3KOB.
1.x3-12x + 1 =0. (OtBer: (-4;-3), (0;1),(3;4))
2.x3+2x-7=0. (OtBert: (1;2))
3.x3-9x2 + 18x - 1 =0. (OtBet: (0;1), (2;3),(6;7))
Pemute cioco6oM Xop/ 1 KacaTelabHbIX ¢ TOUHOCTBIO 710 0,01 cnenyromue ypaBHEeHUs:
4.x4+3x-20=0. (Otser: 1,94)
5.x3-2x-5=0. (OtBet: 2,09)
6.x4-3x+ 1=0. (Otser: 0,33; 1,30)
7.x 3 +3x +5=0. (Otsert: -1,15)
[TpruMeHNB KOMOMHUPOBAHHBIN CIIOCOO XOP/I M KacaTeIbHBIX PEIIUTh YPaBHEHHUE.
8.x4+5x-7=0.(OtBer: 1,11)
Pemnte criocob6om ureparuii ¢ TouHoctbio 10 0,01 criemyrome ypaBHEHUSI.
9.x3-12x+5=0. (OtBer: 0,42)
10. x4 - 2x2 - 4x - 7= 0. (OtBerT: 3,62)

IIpakTnueckas padora Ne 3 «MHTeprnonupoBaHue GyHKIHIL»
1. Ucnonb3ys uHTEpHIONALMOHHYIO0 Gopmyny Jlarpanska, HaliTH ypaBHEHHE TapadoJIbl POXOAAIIeH uepes
toukd (2; 0), (4; 3), (6;5), (8;4), (10; 1). (OtBer: y =32 1 (x4 - 26x3 + 220x2 — 664x + 640))
2. Nansl Touku (0; 3), (2; 1), (35 5), (4; 7). cnonb3ys MHTEpHONAALUOHHYIO (hopMyity Jlarpanxka,
COCTaBHUTb ypaBHEHHE (YHKIIMHU, IPUHUMAIOLIEH yKa3aHHbIC 3HAYCHUS ITPU 33JaHHBIX 3HAUEHUIX
aprymenTa. (OtBer: y=31-(-2x3-15x 2 + 25x -9))
3. Hcnonb3yst MHTEPNOJIALUMOHHYIO (hopmyity Jlarpanxka, HOCTpOUTh (PYHKIHIO, TPUHUMAIOLIYIO 3HaYSHUs
3aganHble Tabauneit. X 1 346y -758 14 (OtBer: y =51 (x 3 -13x 2 + 69x -92))
4. Vicionb3ys MHTEPHOJSILIMOHHYIO popmyity Jlarpanxka, mocTpouTh QyHKIHIO, TpaduK KOTOPOit
npoxout uepe3 Touku (2; 3), (4; 7), (5; 9), (10; 19). (Otset: y =2x - 1)
5. Manbl necsatuunble gorapudmel uucen: lg 2,0 = 0,30103, 1g 2,1 = 0,32222,1g 2,2 =0,34242,1g 2,3 =
0,36173, 1g 2,4 =0,38021, Ig 2,5 = 0,39794. [1onb3ysch unTepnonsuoHHON hopmynoit HeioToHa, HailTH
lg 2,03. (OtBet: 1g 2,03 = 0,30750)
6. Haiitu untepnonsiuonsslil nonuuom Hetotona ans pynkuuu y = f (X), ecnu u3BecTHbI ee 3HaueHus f
(1)=6,1f(3)=24, f(4)=45. (OtBer: y =4x 2 - 7x+ 9)
7. Haiiti uHTEepHONAMOHHBIN nonuHoM HetoToHa ans ¢pyHkuuu f(x)= 2X 1 ee 3HaueHUSIM B Toukax X0 = -
1,x1=0,x2=1,x3 =2, x4 =3 u bruuciuts {(-0,5) u f(2,5). (OtBer: y =8 +4(x-3) + (x—-3)(x-2)+61
x-3)(x-2)(x—1)+48 1 (x—3)(x - 2)(x — 1)x, f(-0,5)= 0,700, f(2,5)= 5,658.)
8. CocTaBUTh HHTEPHOALMOHHYIO hopMyTy HbI0TOHA 1O JaHHBIM TAOIUIIBI
x01234
y 14154085
(OtBeT: y=x3+x2+x+1)



IIpakTuyeckasi padora Ne 4«IIpubamxennoe pemenue AuddepeHnanTbHbIX YPaBHEHUT)

Ynpaxnennn.

1. llo dopuysc npaMOyTOALHIKOS BRIMHCINTS [ IIJ;dr. paziue WHTCPEAT MHTCTPHPORAHNR HA

10 wacTeii. (ucHiTs NOMPCIIHOCTS,
{Omeem: [=120+0025)

2. llo dopuyne Tpancusnil BuMHCINTE f‘IJ-xdr,pIﬂlll HHTEpEAN HHTCrpuposanns Ha 10 sacTeil.
]
OueHuTE NOrPeIHOCTE.
{Omeem: [=1218+0,002)
3. llo dopuyae Cusncona BaseanTs [ -J.J1+::dr,c1mmmmﬂ,m1
o

(Omeem: [ =1148+0,001)

4. llo popuyae CHmncona BLMBCINTE ,;“-_I-i_r , € ToOuHOCTRID Ao 0,0001
.I.

(Omsem: n = 10, I =050001+0,0001)
. Fdx
5, llo popuyae Cunmncona BRMBCINTE [ -I—.cto‘mucnmmﬂ,ﬂ-l
' X

(Omsem: n=35, I=0691001)

6. llo popuyac Cumncona BEMBCINTS IIIE-E!,E TounocTeio g0 0,01

(Omsem: n =4, [=024+001)
7. 1o opuync rpancumnii BavmcINTS I-_I'e";dx. ¢ TounocTRI0 20 0,01

[1]
(Omeem: n=4, [=075£001)

8. llo popuyne tpancunii BRMMCINT }'-Ii’u—s'tdx,cmmmmﬂ,ﬂl
o A+ X



IIpakTuyeckasi padora Ne 5 «[Ipubmmxennoe penienne audepeHnanTbHbIX YpaBHEHUN)

Yupaaucunn,
1. Haftmw, scoonsays setoa dscpa, awaecss dyuxn v, onpeicasenod anddoposmpaiiiniv

YPRa R M f-ﬁ.mmm’ﬂvl.mh-al.w

OTRCKANNCM m Wl Wy
Omwem x a ol o2 | a3 | a4
7 50 | .08 | 125 | 131

2, Haftvw 00 se1oy HAscpa weTupe Mancuns §ywamm y, copeaciesoll ypamicsnen Ysxey,
TP HaNATLMOM YCaomu YO = J, npesisas k < 0.7,

e = o lor a2 [os o4
Y T 17 1122 |15 |12

‘o

3. Haftmw 0o setogy Macpa Tpi mascies dywsune y, copeicascwoll ypasscsmen y'elex+y’,
NP HANAILROM Yoo yWO) = | npesiusas k -~ 0.7,

Owaom. X 0 0! 02 03
! 1.2 145 1.78

4. Hafit 0o veroxy HLscpa weTipe Tuaecins $yiapnt ¥, onpe acancwoll ypasscunen Y s x +y,
P HINATLROM YCa0a yYO) = O, npesiesas & < 0.1,

Omaom. X 67 0.2 63 04
0 600] | 0005 | 601¢

S, Haftmw, scoonuays seroa facpa, auaecsns dysken v, onpeicasesodd anddepommanisniv
VPR s y'-y’*i_.qnmycm-ﬂ.’) = 4, npesvas k = 0], Orpassesancs
muwu—‘:wuwy

Omecm: x 0 |67 o2 o3| o4

I LI 1is 1.25 131

(x+ 3901

—— wa orpense [0, 1), npu
x+2y

6. Hafimu meroaon Diacpa wecacunod powcune ypasscins ' =

HaraRion yososam ) = | opeinevas 4 « 0,2
Omaem.

6 62 o4 06 0.3 1o
) 11 118 | 12¢ | 127 | 127




JlTabopaTopHasa paboTta Ne2. § 3
«METO[bl PELUEHWA CUCTEMbI IMHEWHbBLIX ANTEEPANYECKNX YPABHEHW»

2. /labopavopuan pabora Ne2. METO/1bl PEINEHHUA
CHCTEMbI JIHHEMHBIX AVINEBPAHYECKHX
YPABHEHHNA

2.1. llpssuie METOAM petenns

2. 1.1. llocmanoexa sadavu
Byacs paccMaTpHBaTe CHCTCMM ypasHcHudl auza:
a, X, +a,.X, +...+a,x, =b
Ay X, + QX3 + ...+ A3, X, = b,

A Xy #+ A3 Xy +... 40X, = bn

AX=b,

b=(h,by,..0,) - BOXTOP CBOGOAMMX “ICHOS, T (0, XX —
BEKTOP HCHIBOCTHRIX c BCUICCTBCHH BIMM KOOP U HATAMM,

A=(a,), i=ln j=lrn - scwecrscunan MATPHUA patMepa nxa,

sarpuua xoodduupcntos cucresu (2.1).

IPpdexusnocts cnocobos pewenns cucremu (2.1) 80 mHOroM
JARNCHT  OF  CTPYXTYPM # CBOACTE Matpuum 4D paswcpa,
OGYCAORACHHOCTH, CHMMCTPHYHOCTH, SANOIAHCHHOCTH (1. €. COOTHOIICHNS
MOKAY  MNCAOM  HYACEMX M HCHYACEMX WICMCHTOB),  cncimduin

Teopema  Kpon anevin: HeoGxommmus  yeaosuem
CYHICCTROBAHMA CAMHCTBCHHONO PCIICHMA CHcTeMu (2.1) saaseres:

det 420,

Onpedenenne. Hopaoll HZIMBACTCR Takas semrsHa, obaazasomas
CBOfCTBAMM:

D >0, lMl=0®x=0,

2) Pl =|2Hid,

3) Blis i+ ML



Onpedcacnue. Ecan b npocTpaiicTne bekTopon =, Xy %)
secacsa nopsa [ixjl, ro corzacosammofl ¢ wefl nopmolt B npocTpancree
MATPHU A HATLIBACTCA HOPMA I-‘tnplgl.xxo.

Tabmua 2.1
Bias HOpM BEXTOPOS 1 MaTpiLl
B npocTpancTee BexTopoR B npocTpancTac MaTpi
I. KyGuseckas nopsa

K =k M =Sk
2. OXTaIpHiiccKas Hopaa
. =Sk .= ms(Skel)
O 3. Cpepucckas nopsa
K= k[ =& M- fE5a

2.1.2. Memoo I'aycca
Onn w3 merozos pewscnins cucresut (2.1) = meroa Fayeca. Cyn

seToaa layocca 3axmodacTcs B OpHBCACHHM Nexoanofl marpuum A X
Tpeyroansony suay. byaem nocrosmmo npusowmrs cucremy (2.1) x
TPCYTOALHOMY BIIY, HCKMIOMAS NOCACAOBATCALHO CHAMAMA X, W3 BTOPOrQ,
TPCTREID, ..., A0 YPARHCHMA, JATCM Xy W1 TPCTRETO, HCTRCPTOND, ..., A-0
ypasscniit npeoSpasosannol CHeTeMm U T, A

Ha nepeom ITane 3aseHMM BTOPOC, TPCTRE, ..., A-C YPARHCHME Ha
YPABHCHNMA, DNOAYHMIOUWMCCH CACKCHHCM ITHX YPasHCHMA ¢ nepsus,

YMHOXRCHHEM COOTBCTCTBCHHO Ha _2&‘ -&', cooy -2”'.
a4 4, @y

Pesyanrarom roro yrana npeoSpajosannil GyacT IKBMBANCHTHAS
(2.1) cucrema



.‘

Cucrema ypanucunit

3241-x,+0)97-x, +0,643-x +0,236-x, =0,454
0257 -x +3853.-x, +0342-x, +0427-x, =0371
0324-x, +0317-x, + 2793 - x, + 0,238 - x, = 0,465

0438 -x, +0326-x, +0483-x, + 4229 .x, =0,822.

4405-x, +0472-x, +0395-x, + 0253 . x, =0,623
0227-x +2957-x, +0342-x, +0327 -x, =007
0419-x, +0341-x, + 3238 -x, + 030 - x, = 0,143

0325-x, +0326-x, +0,401-x, + 4,273 -x, =0,065.

2974-x, +0347-x, +0,439-x, + 0,123 -x, = 0,381
0,242-x, +2895-x, +0412-x, +0276-x, =0,721
0249-x, +0378-x, +3,91-x, +0358.x, =0514
0387 -x, +0266-x, +0431-x, +4,022-x, =0,795.

3452-x, +0458-x, + 0125 -x, + 0,236 - x, =0,745
0254-x +2,458-x, +0325-x, +0,126-x, =0,789
0305-x, +0125-x, +3869-x +0458-x, =0,654

0423-x, + 0,452 -x, + 0,248 - x, + 3896 - x, = 0,405,

2979.x, + 0,427 - x, + 0,406 - x, + 0,348 . x, =0,341
0273-x, +3951-x,+0217-x, +0327 - x, =0 844
0318-x, +0197-x, + 2875 -x, +0,166-x, =0,13]

0219-x, +0,231-x, + 0,187 -x, +3,276- x, =0381.

2048 -x, +0172-x, + 0,702 - x, +0226-x,=0,514
0495 -x, +4093-x, + 0,083 x, + 0,390 - x, =0,176
0277-x, +0368-x, + 4164 -x, +0535-x =0309

0,766 -x, + 0,646 -x, + 0,767 - x, + 5,960 - x, =0,535.

2389-x, +0273-x, +0126-x, + 0,418 -x, =0144
0329-x, +2,79-x, +0179-x, +0,278-x, =0.297
0186-x, +0275-x, +2987-x, +0,316-x, =0529
0197 -x, +0219-x, + 0274 - x, + 3,127 - x, = 0,869,




Cucrema ypanucunit

17

0,580

0319
0,043

-x, + 0,358 -
-x, +4,953-
.x, +0372-
-x, +0459-

x, +0237-x +0409-x, =0416
x, +0,467-x, +0,028-x =0,464
x, +8935-x, +0520-x, =0979
x, +0319.-x, + 4778 - x, = 0,126,

3,738

0,519.

0272

-x, +0J95-x, +0275-x, + O,136-x, =05815

x, +5,002-

-x, +0381.
-x, +0142.-

x, +0,405-x, +0283-x =0,191
x, +4812-x, +0418-x, =0423
x, +0314-x, +3935-x, =0352.

19

3910-
0217-

0,201
0531

x, +0129-
x, +4,691-
.,.+o‘372.

x, +0283-x +0107-x, =039
x, +0279-x, +0237-x, =0,432
x, +2987-x, +0421-x,=0]127

2, +0196-x, +0236-x, + 5032-x, =0,458.

g

5482

0,607 -

0,367

x, +0617-
x, +4195.
x, +0576-
-x, +0.35-

x, +0520-x, +040]-x, =0823
x, +0232-x, +0570-x,=0152
x, +8193-x +0,582.x =0625
x, +0207-x, +5772-x,=0315.

0,125
0314
0,197

X 00,329'
-x, +4.210-

-x, +0251-

-x, +0512.

x, +0365-x, +0203-x, =0305
x, +0,402-x, +0,520-x, =0283
x, +4531-x, + 0,168 -x, =0,680
x, +0302-x, +2951-x,=0293.

a247-
0,466 -
0,204 -

0326

x, +0,278
x, +421S.
x, +0.501-
-x, +0.421.

-x,+0397-x, +0239-x,=0,721

x,+0264-x +0358-x, =0339
x, +3721-x,+0297-x, =0050
x, 40254 x, +3286-x, =0486.

3476
0,425

0,252

0,265

-x, +0,259-
-x, +4,583-
x, +0,439-
-x, +0,291]-

x, +0376-x, + 0,398 -x, = 05871
x, +0417-x, +0328-x =0,739
x,+1972-x, +0,238-x, =0,644
x, +0424 - x, + 3864 - x, = 0,581,




N

Cucrema ypanuenwnit

2958-x +0147-x, +0354-x, +0,238 - x =0,651
0127 -x, +2395-x, +0,256-x, +0,273 - x, =0898
0403-x, +0I184-x, + 3815-x, + 0416 x, =0595
0259 -x, +0.361-x, +028]-x, + 3736 x, =07389.

4503-x,+0219-x, + 0,527 -x, + 039 -x, =0,553
0259 -x, +5121-x, +0423-x, +0,206- x, =0358
0413-x,+0531-x, +4317-x, +0,264 - x, =0565
0327-x +0,412-x, +0,203-x +485]1-x, =0436.

12

S103-x, +0,293-x, +0.336-x, +0270-x, =0,745
0179 -x +4912-x, +03% -x, +0375-x, =0381
0189 - x, +0321-x, +2875-x, + 0,216-x, =0,480
0317 -x, +0165-x, +0386-x, +393.x, =0552.

13

5554-x,+0,252-x, +0496-x, +0.237 - x, =0,442
0580 -x +4953-x, +0467-x, +0,028-x, =0464
0319-x, +0372-x, +8935-x, +0,520-x, =0979
0043 -x, +0459-x, +0319-x, + 4778 - x, =01 26.

14

2998 -x, +0.209 - x, + 0315 x, + 0.281- x, =0,108
0163-x, +3237-x, +0,226-x, +0.307-x, =0426
0,416-x, +0,175-x, +3239-x +0,159-x, =0310
0287 -x, +0,196-x, + 0325 -x, + 4,062 - x, = 0,084,

15

$452-x, + 0401 - x, + 0,758 -x, +0,123 - x, =0 886

0785-x, + 268 -x, + 0687 -x, +0,203 - x, =0,356
0,402 -x +0244-x, +4,456-x, +0,552-x, =0342
0210-x, +0.514 -x, + 0206 - x, + 4,568 - x, =0,452.

16

2923-x,+0,220-x, + 0,159-x, + 0,328 - x, = 0,605
0363-x, +4123-x, + 0,268 - x, + 0,327 -x, =049
0169-x +0271-x, +3906-x, +0,295-x =059
0241-x, +0319-x, +0.257 - x, + 3862 - x, =0896.




N

Cucrema ypannemnit

2979 -x, + 0427 -x, + 0,406-x, +0348-x =0341
0273-x, +3951-x, +0217-x, +0327 -x, =0,844
0318-x, +0197-x, + 2878 -x, + 0,166 -x, =0,131

0219-x, +0,231-x, + 0,187 -x, +3,276 - x, = 0,381,

3738-x,+0195-x, +0275 - x, + 0136-x, =0515
0519-x, +5002-x, +0405-x, +0,283-x =0,191
0306-x, +038]-x, +4812-x, +0418-x, =0423
0272-x, +0142-x, +0314 - x, + 3935-x, =0352.

4855-x, +1239-x, +0272-x, + 0,258 -x, =192
L491-x, + 4954 -x, + 0124 -x, +0,236-x, =0,256
0456-x +0285 -x, +4354-x, +0,254-x =0852
0412-x, +0335-x, +0158-x, +2874 -x, =0862.

5401-x, +0519-x, +0364-x, +0283-x, =0,243
0,295-x +4830-x, +0421-x, +0,278-x_=0,231
0524-x, +0397-x, + 4,723 - x, + 0,389 -x =0,721
0503-x, +0,264-x, + 0,248 - x, + 4 286 - x, =0,220.

IRST-x,+0239-x, +0272-x, + 0,258 - x, = 0,190
0491-x, +3941-x, + 0131 . x, + 0178-x, =0179

0,436-x +0.28]1-x, +4,189-x, +0416-x,=0,753
0317 -x, +0229-x, + 0,326-x, + 2971 - x, = 0,860,

4238.x, +0329.x, + 0,256 -x, +0,425.x, =0,560
0249-x, +2964-x, +0351-x, +0)27 - x, =0.380
0365-x, +0217-x, + 2897 -x, +0,168-x, =0,778
0178 -x +0294-x +0432-x +3.701-x, =0,749.

JI89.-x +0273-x, +0,126-x, +0,418-x, =0,144

0329-x, +279%-x,+0179-x, +0,278-x, =0,297
0186-x, +0275-x, + 2987 - x, +0.316-x, =0,529
0197 -x +0,219-x, +0274-x, + 3,127 -x_=0869,




k ;! &} &} &, R R, R, R,
0| 0,1401 0 0 0 0,101 0,0623| 0,0550| 00418
1 0| 00623 0 0 0| 0,0623| 0,0579| 0,0504
2 0 o| 005% 0 | =0,0034 o| o0s50| 00439
3 0 0 0| 00418 | =0,0123 | =0,0152 0| 0,418
3 0| =0,0185 0 0 [=0,0126 | =0,0185 | =0,0048 0
5|=00115 0 0 0]=0,0115 0]=0,0039| 00019
" 0 0,0031 0 0 0| 0,0031 |=0,0030] 00021
7 0 0 | =0,0031 0 [ =0,0002 0 =0,0031| 00018
8 0 0 o] 00019 00003 00009 o| 00019
9 o| 00007 0 o] 0,0003] 00007 |-0,0002 0
Cysyupys Boe npupauienns &', Hafl oM IHAYCHUS KopHel:
;:Zgw,mn-o,ons:o,nzso,
x, =3 & =0,0623 -0,0185 + 0,0031 + 0,0007=0,0477,
c-
x, =2 dx, =0,0550 - 0,0031=0,0519,
-
x, =Y &l =0,0418+0,0019=0,0437.
c-
2.3.3. Bapuanmu sadanui
N Cucrema ypanuennit

4003-x, +0,207 - x, + 0,519-x, + 0281 - x, = 0,425
0416-x, +3273-x, +0326-x, +0,375-x, =0,021
0297-x, +0351-x, +2997-x, +0,429-x,=0,213
0412-x, +01% -x, +0215-x, + 3,628 - x, =0946.

"

2591-x,+0512-x, + 0,128 - x, + 0195 - x, =0,159

0,203-x, +3,469-x, +0572-x, +0,162-x, =0,280
0256 -x, +0273-x, + 2994 -x, 40501 - x,=0,134
0381-x, +0219-x, 40176 -x, + 5903- x, =0.864.




R =0

R} = R} —0,268247 =0,0999 - 0,2682 - 0,1401 = 0,0623

R} = R} = 0,08036 =0,0692 - 0,0803-0,1401=0,0579

R, =R} =0,01624 =0,0527 - 0,0162 -0,1401 =0,0504

AHATONIMHO  HAXOMM  MAKCHMATBHYIO 00 MOIYIK  HEBAIKY
R, =00623 M COOTBCTCTEYIOWICH HCHIBOCTHON X, A2MM NPHPALICHNE
& = R, =0,0623,

Toraa R =0, a OCTAMHKC HCBNIKH NCPOCHNTACM NO  (hopayae
R =R} + @8 (i 22), noay-um

R =R —008525) =0-00552-0,1375 =—0,0034

R’ =0

R = R® = 0,04684x! = 0,0805 - 0,0468 -0,1375 =0,0550

R = R* = 0,01624 =0,0550 - 01045 -0,1375 =0,0439

CHOBA HAXOIMM MAKCHMAILHYIO NO MOAYINO HeBxiky R =00550 n
cooTeeTCTRYIOWCH HewBecTHOl x; AaiM npupaenne d = R =0,0550 .

Toraa R;=0, a OCTAILHLC HCENIKM NCpocMTacs no  opuyae
R =R} +3/a; (i=3), nonyanm

R =<00123

R} =-0,0152

R} =0 '

R, =00418

lpoucce aKanMMBACTCR, KOMAA  BCC HCBSIKH  NOCaeamcd
npeobpatosannodl cucTemsl GyayT pasHaTeca 0 ¢ 3a3aHH0H TOMHOCTRIO,

Jim aocTickenns TosanocTH £ =0,001 npubackeHns GyacM HAXOANTE
A0 TCx Nop, NOK3 HE BREINOTHETCE HCDABCHCT BO

R* <0,00Li=14.

Bee pummcacuns 3ancces B rabomuy.



Na6opatopHas pa6ota Ne3. «PELUEHWVE HENMMHEMHbLIX ANTEBPANYECKNX YPABHEHNW»

3. /laGoparopuan pabora Ne3. PEHIEHHE HEJIHHERHBIX
AJITEBPAHMECKHX YPABHEHH

3.1 Uncacnnnie METOIM peenns Heannefinux ypasuenni

311 Jloxaruranun xopneh

byaem paccemarpusars 3azavy npulauokcHHONO HaxoxacHus wyach
$ynxinin oanol nepessennof

S(x)=0, (3.1)
rac f iR —» R, —aarcOpantiockan i TPaHCUCHACHTHAR GyHKIma.

Teopema | (Boasuano-Kowm). Ecom wenpepusnas wa [a, b)
$ynxipes fx) Ha KOHUAX CrO MMOCT NPOTHBONOIOKHLIC THAKN, T. €.

Sla)-f(b)<0, (3.2)
TO Ha uHTCpBANE (@, b) oHa xoTx Gt 0 pas o6paacTCS B HOAL.

Cradocms meopemm:

|. He aser orecra Ha sonpoc 0 xaansecTee xopuch ua [a, b] & cayuae
BLINOAHCHUS yeaosus (3.2).

2. Ecan ycaosue (3.2) He BMNOAHCHO, TO HE NOIBOARCT YTBCPAIATS,
w10 xopucit ua [a, b] ner.

Yewrenue meopemu.

Teopema 2. Henpepusnas, crporo Mosotonsas gynxums fix) umeer
W OpK TOM CAMHCTBCHHMI HoaL Ha otpeixe [a, B] Toraa n Toasko Toraa,
KO3 Ha CT0 KOHUAX OHA NPHHIMACT JHAYCHHA PATHRIX THAKOS,

YCranosuts  MOHOTOHHOCTE HA  JAHHOM OTPCIKC  MOKHO A
anddepenumpyesoil  Gyuxumn, nOTPeGOBAE  MAKONOCTOAHCTBA o
NPOHIBOAHON HA BCCM OTPCIKE.

Teopema 3. llyers f e (‘[a;b]‘ TOrAZ ccam f'(x) HC MCHACT 3HAXK HA
unrcpsane (a, b), 1o ycaomue (3.2) smsascres  HeoOxOMMMEM M
AOCTATOMHMM An% Toro, 4robs ypassicame (3.1) wmeao u npu oM
CAMBCTBCHHLEL KOpeHs Ha oTtpeike [a, b).



3.2.3. Bapuanmu sadanuii

i Ypasncune Y panucune

! /(xltﬁ-x"h.n'l-l,s Sflx)=exp(=0,5x)=02x" +1
2 | f(x)=cosx—-exp(~x)+0,5 Six)=exp(=0,4x" ) =05 +1
. f(!)'lJ-O.lJ:r-O.Slnx f(ﬂ=|.5'0.h/?-e“' s x
4 ](1)82-Jx_-’-2hx flx)=2=05c" =05x " sinx=x
s /(x)=l-0,$x'lnx+0,3ﬁ Six)=03exp(x)=—cos’ x+ 2

6 [(x)-l-xhnrOJ-.E f(x)=0Sexp(=x" )+ xcosx
7 flx)= 3-0,5\’:-09(-0,5:‘) S(x)=cos’ x-08x*

¥ [ S =3-Jx +05kx f(x)=1+exp(—Jx) —In(x)

¥ | f(x)=03exp(=0,7¥x) - 22" + 4 70 = xInx-exp(-0,57 )

10 fx) =0 Sexpi—m)- 02 +2 T(x)=sn(05x) +1-

" ](x)xap(-o.h)-o,}.ﬁﬂ JS(x)=c08(0,5x) - 04 In x

2 I(xl=3-ﬁ-0.5hx S(x) = exp{=03x" )= x +1
13 IGX)BMaﬁ-x')-J:¢3 f(x)=cos" x=0]exp(x)

M| fix)=03cos’ x=Inx+2 Six)=x" —exp(=x")

15 | flx)=exp{=0,5x" )= x* + 0.2 flx)=x=smnx=025




n x, fx,) fe, ==
0| =1,000 000 32,632 121
1| =0533922 0,136050| 0,466 078
3| =0,494 303 0,000 114 0,009419
T| -0,494 468 0|  0,000034
3| —0,49% 368 0 0

Ha serscprofl  wrepaumm  gocrwracm  weolxoammoll  rosmocTw

|x.-x,|$10‘,

x =-0494468,

5) Memood xopo
[MocTpons HrepaunosHuil NPOUECC MCTOAR XOPA

-t

-t

CACAOBATCALHO,

X . =X -iﬂ’_g-
fix)=fix_) °

HCKOMBR

)

KOpCHL

YpasseHus

Jasaumm x,=-1 # x =0. byacM BMIOIHATE BMYHCACHMR 10

BunOaHCHMS  yeaosus fr —-x_|<e=10". Ceeaem Bce suMmcacHus 8

rabauy.
n %, Sx,) x-=J

0] =1,000 000 2,632 121

1| 0000000  =1,000000 1,000 000
2| =0,275 321 0,586 855 0,275 321 |
3| 0,666 403 0,670 578 0,391 082
4| 0457802 -0,117435 0,208 361
S| =0,488924| 0,018 319 0,031 081
6| =0,494 668 0,000 663 0,005 744 |
7] 0498367  =0,000 004 0,000 201
8| -0,491 468 0 0,000 001

Aocruraem  Heolxomoh
HCKOMBIL  KOPCHL  YPABHCHHS

Ha socssmoft  wrepawmm
fx, = x,|<107,
x = -0494 468,

TOMHOCTH
CACOBATCALHO,



3) Memod cexymux
MocTposn urepaumosnil NPOUCCC METOAR CCKYIIMX

s J(x) (x-x,)

t fx)-Slx)
Jazaumm x,=-1 u x,=0. byacM BLOOIHATE BMMHCACHMR 10

BunOAHCHNS yeaosks fx, -x _|Se=10". Cecacm Bce BuMMCIcHHR B

rabanuy.

n "o I‘!.) l'.-x"‘l
=1,000 000 2,632 121
0,000 000 | =1,000 000 1,000 000

=0,275 321 | =0,586 853 0,275 321 |
=0,666 403 0,670 578 0,391 082
=0,457 842 0,117 435 0,208 361
0,488 924 | 0,018 319 0,031 081
0498 668 | =0,000 663 0,005 744
=0,493 367 =0,000 004 0,000 201
=0,498 368 0 0,000 001

ﬂs'l’\h‘-ﬂ"'-c

Ha socemofl  wrepmmm  gocruraem  weoGxoammoll  ToumocTH
o =x|10®,  cacaomareanmo,  mckommii  KOpeHM  ypasHeums
x ==0494468,

4) Memoo «roumanar
MocTpoum HrepaumosHMil NPOLECC METOAR «CI0LMAHAN
2f(x ) (x)
X =X = .. . .
= 2= fix) M)
ByacsM BMNOIHATE BMMHCACHHMS 20 BMNOJANCHHR  YCAOBMN
fr, =x_|s£=10". Cocacn nee suvmcacrns s raGanuy.




n X, j".) h.-xnl
0 -1,000 000 2,632 121
1| -0,642524 0564968 | 0357 4%
2| 0512074 0,059 362 | 0,130 450
3| 0,494 742 0,000910| 0,017 331
3| 03953368 ~0,000001 | 0,000274]
5| 0,494 468 0 0

Ha nsrollt  wrepawn  pgocturacsm  weoGxommol

|y, =x]|<10®,  cacaosareasno,

x = -0494468,

2) Memoo Cmedpipencena

MNocTponn urepaumonnsil npouece meroaa Creddesncena

X =X

TR AT

-l

=f

HexoM i

byaes  BunoansTs  BAMMICACHMA 0

n X, Six,) '!.-X,‘l
0| =1,000 000 2,632 121

1| oe023s21| -1022985| 1023821
| =0,262973 | ~0,612266| 0,286 794 |
3| 0319295 0232177 0,156 322
4| 0483759  -0,035206| 0,068 464
s| -0,498219]  -0,000827]| 0,010 461
6| =0,393 468 | =0,0000005 | 0,000 249
[ 7| =0,493 368 0 0

Ha ceanmoll  wrepaumm  gocruraesm  HeoSxoamsmoll  ToMHOCTH

fr, = x]s107, KOPCHE  YPaBHCHMS

x =-0494468.

CIACA0BATCABHO,

HCKOM LI

YPasHCHMUA

BLNOAHCHNS  YCAOBMA
fr, =x_|< £ =10". Cocaen see suvmcacnns s TaGanuy.



3. Haftaem ¢ TosmocTsio 107 xopess ypassesns Meroaom Hesortona,

Bqucans sTopyio npoissoaHyio Gysum:
Six)=d4x=3x" =¢*, [M(x)=d-6x-¢".
Boismen nasaasnoe npubmckenne x, =-1, rak kak f(=1)/"(=1)>0.
OGpasyem urcpaunonnsil npoucce Meroaa Huorona

_Jx) __Zx'-x'-c‘

e B T T Y T T
BnOIMacM BUMHHCACHIS 10 BUMNOTHCHUA yeaosus fx, - x_J|<e =107,
Pacnosoasim Boe BuMHcacHns s rabmue.

‘. I(x.) r(xc’ b. -xﬂl
=1 000 000 2632 121 =7.367879
0,642 757 0,565 981 | =4,336281 | 0,357 243
-0.512 235 0060018 | =-3435251| 01303522
0,394 764 0,000 982 | =3,323 145 | 0,007 471

~0494 468 | 00000003 | =3.321266| 0000295
0,494 468 0] =3,321266 0

w o] W ] =S 3

Ha onsroft  wrepaumm  gocturaes meolxoammollt  roMmocTH

fr, =x,|€10*,  caciosaremmo,  mcKOMMAl  KOPCHML  YPABHCHMA
X 20494 468,

4. Halmire MCTOAOM N0 BIPHAHTY KOPCHL YPABHCHHA C

TOMHOCTRIO 107,

1) Painocmusii memod Heromona ¢ nocmosunsis warom
Mocrposy urepaumonnil npouece pasHocTHONO Merosa Heorona ¢

nocTosHHMM warom = 0001

o Six,)-h

" flx e+ b= fix)
Sym BRDOJIHETS BRIYHCICHNR a0 BRNOJIHCHNR ycmuu

k-x“|$¢=|0".

Ceeaem Boe susmncachns & rabmuy.



Toraa qzw'ukﬂ-n.-.oxld. Bozsmesm 3a x, acsuil xosen

orpeika 1. BusmcacHns GyacM BUNOAHATS 30 BRNOAHCHNUSA YCI0BMS

- _q_ = 0'8‘ o

|.l_ "Isl-q‘ mo,ml 0.(!)02.
o
as /
o«
%)

° /
a8 2
7

aa

Puc. 3.6, I'padux npoicssoamodt drymcapos @ x)

Bunoasms nepeyio urepaumio
2% ey’ -

5 =e(r)= T TR T - g3,

Burancacuns sanccem s rabumuy.
n xo qxc’ "‘o -“—l|
0] =1,0000 | -0.3420
1] =0,3420 | =0,4511 0,6580
2| =04511 | -04856 0,1091
3| ~04856 | ~0,4929 00345
1| 0,399 | -0,4942 0,0073 |
S| =0,4982 | -0,4942 00013
6| =0,4988 | ~04945 0,0002

Mockomsky |x, —x,|€0,0002, cumracs, 410 KOPeHS  YPaBHCHUA
x" = =04% ¢ roqHocTs £ =0,001,



Ypasucune maeer oamm Achicrenreanumilt KOpoHs Ha  OTpCIKe
cuonol Lumu xe-10).

2. Bulpas B Ka490CTBC HAYAILHONO NPHOIICKCHNUE 0K 3 KOHUOR
HAYATLHOIO OTPOIKA, YTOMHMM KOPCHL MCTOAOM NPOCTRX Mrcpaumil ¢
TOMHOCTRIO £ =0,001.

Jlax yroro mpeasspureasno wadsem  [(x)=dx-3x" —¢'. Hapucyem
rpadex norysennoll dywcuwnn wa orpesxe x e [- 10] (pue. 3.5).

NP :
. //
=

i B

Puc. 3.5, I'pagox nposcsnonodt gywxzoen f(x)

Orcona saxoaun 0= ﬁ‘j’(:jn]‘(-l)t?,}b.

Bubcpem &k, yaosacrsopmiouee ycaosmo (3.16). Tax xax [(x) <0
na orpesxe x e [-10), cacaonareanno, subepes k =—4.

Toraa pysxuns ¢(x) Gyacr umers s
_](x)g«‘x-bz.r'-x’-e’.

k 4

Hallaem npomssoanyo gynxumn @(x) # nocrpoum rpadux roft
$ynxioim na orpesxe x e [~ 10] (puc. 3.6).
_](x)=4+lx-h'-e'

k 4 ’

Px)=x

¢(x)=x




2. Bulpas B Ka40CTEC HAYAILHONO NPHOGTIKCHHA OJMH W3 KOHUOB
HAYAILHONO OTPCIKA, YTOMHHTC KOPCHE MCTOAOM NPOCTMX Wrcpaunil ¢
TOMHOCTRIO £ = 0,001,

3. Haltmre ¢ 71oMmOCTRIO 10T KOPCHL  YPABHCHHA  MCTOAOM
Husoroma.

4. Hallamre MCTOAOM N0 BAPHAHTY KOPCHL  YPaBHCHMA C
TOMHOCTRIO 107,

Meroa no sapuanram:

1,6, 11,16, 21, 26, 31 = pamocruuil mcrox Husorosa ¢ noctosnnmm
warom,

2,7,12,27,22,27, 32 = weroa Credpdencena,

3,8 13, 18,23 28 33 - meroa coxyumx,

4,9, 14, 19,24, 29, 34 - meT0a «a0oumanas,

5, 10, 15, 20, 25, 30, 35 = Mc102 XOPA.

3.2.2. Pewenue munoeoro npusepa
. Jloxameyem xopens ypassemus f(x)=2x"-x'-¢"=0 ma
HAMATLHOM NPOMCKYTXC UIHHOM HE MCHOS | rPadieckiy MCTOA0M,
[peoGpazyesm ypasscnne x sy 2x’ —x' =¢*, 1 nocTpousm rpaduxu
noxyscHusx Gynxundi (puc. 3.4).

1\ /

i [T /
S\ 74
7

. \_~

; N

i “ s ' A 3

Puc. 3.4, I'padaricckan JOKATIOADIN KOPHR YPRENCHIEE



Ecan y7a nocacaosarcannocTs cxoasuascs, 1. ¢, 3limx, =x, 710,
NEpexoas X npeacay s ypasncexun (3.14), noaysmm bmx =g(lmx_).

lMpeanosaras @(x) Henpepumuoll, noays M

x=p(x"). (3.15)

Teopema (o mpocmsx umepawuzx). Ilycrn @(x) onpeacacna w
Anddepenimpyesa na [a;h], npuses Boe o IHascHus npunaaackar [ah).
Toraa, ccan 3¢ — npasimnas 3pobs: (X)) S ¢ <1 ronpu a<x<b:

1) npoucce wrcpaumn x, =@(x_ ), n=12_. CXOAHTCA HCIABHCHMO OT
HAYATLHOIO IHaYCHIA X, € [a)h];

2) NPCACARHOE  IHAYCHHE X =lmy, SMANCTCH  CAMMCTBCHHLIM
KOPHCM ypasHeHns x=¢(x) ua [a;b].

Hopewunocms memoda: Meroa wrcpawmit oSecneumsact na n-M
ware abCOMOTHYIO NOMPCIIHOCTE NPHOBCKCHMA K KOPHIO YPaBHCHMA
(3.1), HE NPCBOCXOAMUYIO UTHHL A-10 OTPCIKA, YMHOKCHHOA Ha apobe
e e B
R b

Yrobu Gyuxums o(x) obecncuusana CXOMMOCT R
nocacaosareasnocTi (3. 14), ona J0KHa MMCeTL B

,(,,.,-L‘:_’, (3.16)

rac Mzg. 0= W(x‘, ax k cosnazser co maxom f(x) ua [a,b).

3.2. Npusep srunoamenns aabopavopuoll paboru

3.2.1. 3adanue x rabopamopnoi pabome
I. Jloxamnyitre xopests  ypasuenus  f(x)=0 HAZ  HIMAILHOM

NPOMCAYTRE AHHON He MeHee | rpadueckine MeTo0M,



Bubupacs asc noswme 1odxu Takum obpasos, wrodu Ha aammom
OTPEIKE BRNOIHANOCH Yeaoaue (3.2).

Onars MueM NEPeceHEHNe ¢ 0chio OX, T0 &CTh X; =!|,..

J(x,)
S Y Y

H rax pance.
[Tycrs Ha n-m ware sunoaseHo yeaosue f(x ) f(x_)<0.
Hrepaumonnsiil npouece MET0Aa XOPA MOKHO SANNCaTs:

Six)

e Y= )

X, -x). (3.11)

3. 1.5. Memod npocmodi umepanuu
flycrs pewacres ypasseHne f(x)=0. 3aMCHNM €0 PABHOCIILHLM

x=¢(x). (3.12)

Bubepesm sasamuoe npubaokcHne X, i NOACTARKM B NPABYIO HaCTh
ypasscnus (3.12) u noaysum x, =¢(x,). (3.13)

Moacranass 8 npasyw %acTs ypasscuus (3.13) X, mmecro X,
nosysum  x, =@(x,). [llostopas o1  npouece, Oyaem  musers
NOCACAOBATCALHOCTS HHCEA

x,=p(x ) =12 (3.14)



3.1.6. Jadava wronvanar
Hapaay ¢ ypasscsnes f(x)=0 paccMorpim ypasucnne ¢ f(x)=0.
Toraa y x)=¢" f(x) xopuu cornazaior ¢ xoprsmu pynxim f(x),
¥(x)= [ (x)+ [(x)),
P pp— (7 — 39)
Hix,)+ f(x,)

Hoex memoda: Uenoassyes ceoboamudl napametp & 1as nossuucHns
CKOPOCTH CXOMMOCTH npouccea Hulotona.

Tax xak x° — KOPCHB, JAPAHOC WIBCCTHOC TOMHOC PCUICHNC, TO HA

KO0 HTCPAIBH MOKHO NPHHSTE t-—-—%‘:—’i. Toraa wy (3.9) cacayer,

41O
2/(x,) ) (x,)
=x - A 3.10
o 5% 2/%x) = fix ) M(x) A0
Hrepaunonmuil npoucce smerosa wioumanar (3.10) & oxpecrioctn

KOPHE  MMOCT  KYOHMCCKYI0 CKOPOCTH  CXOAMMOCTH  (NpH  YCaoBMM
BunoascHns neodxommvuix yeaosuit metoaa Huwotona). K seaocrarkan

doparyant (3.10) MokHO OTHECTH HANHYNC BTOPOR NPONIBOAMON.
3.1.7. Memod xopo

fMyers f(x) - wenpepusnas ¢ywxums na [ah] w sunoauscrcs
yeaosne (32). Sammuesm ypassHcHHC NPAMoll MCpel ABC TOMKM ~
YPABHCHUE XOPAM, I¢ Xg =A@ n X, =b

y=Slx) _ x-x
Jx)=f(x,) x-x°
PaccaoTpins nepeceueHine Xopas ¢ ocsio Ox, noaysis To4xy X;




3 1L4. Memood Cmedupencena
Ecan ywecrs, 4ro dyuxums f(x,) 0 ¢ 1oll K¢ CKOPOCTRIO, 4TO M
X, “»X | TO CCTHh CMBCA NOAAraTh, 410 A, = f(x,). 10 MOKHO CACIATS HA
TOH CTATIN HTCPAMOHHONO NPOLICCCa, KOraa mascnns Gymxwm |[f(x, |
yaxe aocrarodmo smaast [lpe vakux A wrepaumonnufl  npoucce
NPOHMMACT BIL

- — V(xOﬂ' (3-7)

R T TR T TR
Meroa useer cyryGo JOKAMLHMA XAPAKTEP CXOMIMOCTH, HO IATO
CXOAMMOCTE m‘"‘l’m.

315, Memod cexymux
Mycrus (3.6) b, =x_, -x, ,Torma x _ =x, +h,.

fix)(x_ -x) 3
R A el § 8
Yo% Jix )= S(x) e

TAC Xp M X, TIANOTCA.

Gopayna (3.8) onpeacaset HOBLI MCTOA Kax ABYXiuarosuil.

Puc. 3.2. Meroa coxymmex

H1 reomerpuvccknx coofpaaennil 2Crxo NOMATH, 410 X,  OCTh
alcumcca Toukn nepecescHus ¢ oceio Ox npamodl, nposcacunoll sepes
TOMKH ( Xy s SUx ) ) M (X, S(X,)), 1. €. coxymeil.



4. Hasaasnoe npubmoxenne x, @ f(x,)/ (x,) > 0.

Teopema. Tlpn sunoanchun  weobOxommmux  yeaosuil 14,
urcpaumonnuit  npoucce Hetoroma (3.3) cxommres X powmcsmo  x°
ypasucenns (3.1) ¢ xsaapaneinoll CXOPOCTIIO B OKPOCTHOCTH KOPHR X,

3. 1.3. Modudpuxanuu memoda Huomona

I.  Painocmusili Memoo ¢ ROCIMOSHNNM WIAIOM.

fyers ans f(x) =0 nocrpocs urcpamonnmil npouece Meroaa
Hulorona

ex <L)
x =X, nx.)..-o,x.z,, (34)

Jlas caomunx gynxamil saMncacHne f'(x) A0CTATOMHO TPYAOCMKO,

NOYTOMY TAMCHEM B (3.4) NPOHIBOAHYIO N0 ONPSACACHIIO

' h)-
r(xo),l.lg‘jtx.¢ : ,(x.)

[ps Mansix snascnmnax wara k noaysss mpriaoKcHiOC PascHCTBO

e oo SIRD
RalR PR Ty Ty ) 03)

Il. Painocmusiii MemoO ¢ REPEMENHMM WIA20M.
Hlar & wmoamo wismcsars Ha xaaofl urcpaunn anbo nposoauTs
HOCKOABKO MTCPaItil © OIHMM WAroM, 3aTeM Cro  WIMcHHTL (B

SARUCHMOCTH OT caoficTs ¢ynxum). Toraa noaysus wabop A, h,,...
Toraa (3.5) npuser sua

X =X - f(!')-h. ,u:l. (3.6)
Six, +h)=f(x,)

[MpessymecTBOM  MCTO08 JTON  IPYNNM  KRARCTCH  OTCYTCTRMC
npos3BoANON. HeI0CTaTkoM — HINXas CKOPOCTE CXOIMMOCTI.




2 1.2 Memod Hewmona
Paccmotpist f(x) =0 1 NOCTPOHM HTCPALMOHHLI NPOUCCS:

x,_.=x.-ﬁ:—,n=0,l,2.... (3.3)

3ammuenm YPaBHCHNC xacareanioh B TOMKC X
y=Sx)=x Nx=x,).

Hallaem Touxy nepecescsing xacareasnofl ¢ ocsio abeumcc:

Six,)
go’m” -J_.
g 08

3arem NPOBOAMM KACATCARHYIO B X, M HAXOAMM X, M TAK Ja3CC.
Movrosmy Meroa HAlOTOHS TaK X¢ HAIMBAIOT MCTOAOM KICATCARHAX.

b &
-‘!(xn,ﬂxo)

A3

%{,ﬂiﬁ.—\
“npubckcion
KACATCABHAA

Puc. 3.1, Meroa Husoroma (aacareasanax)

Heobxooumme ycaosun cxodusmocmu memooda Huomona:
. Oynxuns  fix) pgomsma Oure asasu  anddepenimpyesa w
HCTIPCPLIBHA, JOAHA MMCTh HCNPCPHBHYIO NCPEYIO NPOHIBOANYIO, 2

l{'u‘mll.

2. f(x)20  ma BCEM  MPOMCAYTKC, COACPAAMCM  KOPCHE
vrelab]:x efab).

3. S7(x) coxpanser mmax na [a,8), f(x)<0 — dymxuns sunyxaa
BBCPX, [ (x)>0 — QYHKIDIR BRNYKA BHIL
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book/212063 (mata oopamenus: 21.06.2023). — Pexum noctyma: ajis aBTOPHU3. MOJIB30BATEICH.

6. Cpouko, B. A. Uucnennsie Metonbl. Kypc nekuwmii : yue6Hoe mocobue / B. A. Cpouko. — CaHKT-
[etepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-8114-1014-9. — Tekct : anexTpoHHBIN // Jlasp :
ANIEKTPOHHO- OmbmuoTeunas cucrtema. — URL: https://e.lanbook.com/ book/210359 (mata oGparenus:

21.06.2023). — Pesxum mocTyma: i aBTOPH3. MOJIb30BaTEIICH.

7. ®opmanes, B. ®. Yucnennsie Meronsl [Tekct] : yueb. mocobue: pek. HMC Mun. o6p. PO / B. O.
®dopwmaites, 1. JI. Pepusnukos ; mox pen. A. . Kub3yna. - 2-¢ u3a., ucnp. u jomn.- M. : ®usmarmut, 2006. -
399 c. : puc. - bubnuorp.: c. 391. - ISBN 5-9221-0737-2 (8 niep.)

8. UncneHHbIe METOJIbI: UCIOJIb30BAHNE WHCTPYMEHTAIBHBIX CPEJICTB U pean3allds aJirOpUTMOB Ha 0ase
[TITIT MATLAB [OnextponHslii pecypce] : yueb. mocobue / A. I'. Macnosckas, A. B. Ilasenbuyk ; AMI'Y,
dMull. - bnaroBermeHnck: H3n-so Awmyp. roc. VHTA, 2016. - 212 c.
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7430.pdf

8. Macnosckas, A. I'. OcHOBHbIE TPUHIMIIBI paObOThI U KOHCTpyHupoBanue unTepdeiica B MATLAB [TexkcT]
: mpaktukyMm / A. I'. Macnosckas, A. B. Penkenko ; AMI'Y, ®Mull. - bnarosemienck : M3a-Bo Amyp. roc.
yH- Ta, 2008. - 103 c. : puc. - bubauorp. : c. 10

9. YucneHHple METOIAbI W MaTeMaTUYECKOE MOJeIupoBaHue: cO. ydel.- meroa. MarepuanaoB Uit
HarnpasieHus noarotoBku 03.03.02 «duszukay/ AmMI'Y, ®Mul; coct. A. I'.Macnosckas. - braaroBemeHck:
N3n- BO Awmyp. roc. yH- Ta, 2017. - 17 c. Pexum JOCTyIIA:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7914.pdf

0) nporpammHoe obecnieueHue u MHTepHeT-pecypcesl

1 http://exponenta.ru/ Hayunas snextponnas 6ubnanorexa eLIBRARY.RU- sto kpynueiimuii poccuiickuit
WH(POPMAIIMOHHBIA TMMOpTaJl B 00JAaCTH HAYKH, TEXHOJIOTHH, MEIWIWHBI W 00pa30BaHUs, COAEp KaIIHi
pedepatbl ¥ OJTHBIE TEKCTHI OoJiee 14 MiTH. Hay4HBIX cTaTeil u myonukanuil. Ha margopme eLIBRARY .RU
JIOCTYITHBI 3JIEKTpOHHBIE Bepcuu Oosiee 2200 poCCUHCKUX HAYyYHO- TEXHUYECKUX KYPHAJIOB, B TOM YHCIIE
6onee 1100 xypHAJIOB B OTKPBITOM JIOCTYIIE.

2 http://exponenta.ru/ metorcst pecypcesr: Internet- kimacc mo Beiciieit Matematuke; paboTa ¢ mpumMepamu,
pemeHHbIME B cpefax [IIIT; 6aHk pemeHHbIX CTYJCHUECKUX 3ajia4; 00CykIeHne Ha popyMe.

3 http://www.iprbookshop.ru/2aekTponno- 6ubaroTeunas cuctema IPRbooks — HayuH0-00pa30BaTeIbHBIN
pecypc ans perieHus 3ama4 o0yueHust B Poccuu u 3a pyoexxom. Yuukanbhas miatrdgopma I5C IPRbooks
o0beanHAeT HOBelIME HH()OPMAMOHHBIC TEXHOJIOTHH M YY€OHYIO JIMIIEH3NOHHYIO JUTepaTypy. KoHTeHT


http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7914.pdf

OBC IPRbooks orBeuaer TpeOoBaHUSAM cTaHAapTOB BbIcHieH MmKoael, CIIO, mOMONMHUTENBHOTO W
JTMCTAHIIMOHHOTO 00pa30BaHMS.

B) mpodeccuoHanpHbie 0a3bl JaHHBIX M WHGOpPMAIMOHHBIE CIpaBo4HbIe cucTembl Ne HanmeHnoBanue
Ornucanue

1 http://www.ict.edu.ru/ HNHpopManmoHHO- KOMMYHHMKAIIMOHHBIE TEXHOJOTMM B O0Opa3oBaHUU —
¢benepanbHBIi 00pa30BaTENbHBIN MOPTaAI, 00ECIICUNBAIOLINA HHPOPMAITMOHHYIO TIOJIEPKKY 00pa3oBaHus
B o00JacTu COBPEMEHHBIX HMH(POPMAIMOHHBIX U TEJIEKOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, a TaKkKe
nesrenpHocTH 1o npuMeHennto UKT B cdhepe obpazoBanusi.

2 http://www.informika.ru/ Caiit «Wudopmuka». OO6ecnieunBaeT HWHPOPMAIUMOHHYIO IOIIACPIKKY
BCECTOPOHHETO PAa3BUTHUS U MPOIABMKEHHUS HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA B cpepax 0OpazoBaHUs U
Hayku Poccun.

3 http://www.mathnet.ru/ Math- Net.Ru. OGmepoccuiickuii maremarudeckuii moprain. CoBpeMeHHas
nH(OpMAaLIMOHHAsT CUCTEMa, MPEIOCTABISAIONIAS POCCHICKUM U 3apyOeKHBIM MaTeMaTUKaM pa3JInyHbIe
BO3MOKHOCTH B ITOMCKE WH(POPMAIIUK O MaTeMaTHIECKOW u3HH B Poccuu.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

3aHATHS 10 TUCIUIUIMHE MPOBOJSATCS B CHEHUANBHBIX MMOMEIICHUSAX, MPEICTABISIOMNX CO00H yueOHbIe
ayauTopun i OpOBCACHUA 3aHATHHI JICKIIMOHHOI'O THIIA, 3aHSATUNI CCMHUHApPCKOIro TUIIa, KYpCOBOI'O
MPOEKTUPOBAHMS (BBIMIOMHEHUSI KYPCOBBIX paboT), TPYIIOBBIX U HWHAMBUAYAIbHBIX KOHCYJbTAllUH,
TCKYILICTO KOHTPOJIA U HpOMe)KYTOHHOﬁ aTTeCTalluu, a TAKXXC ITIOMCIICHUS 1A CaMOCTOSITEIILHOU pa60T1>1 u
MIOMEILIEHUS ISl XpaHEeHUsI U MPOPUITAKTHUECKOT0 00CIyKHBaHus yueOHOro o6opyaoBanus. CrennaibHble
IMOMCIHICHWA YKOMILJICKTOBAHbI CHGHI/IaJIHSI/IpOBaHHOﬁ MeOENbI0 U TEXHUYECKUMHU cpeacrBaMu O6y‘IeHI/I$I,
CITy>KaIllUMU [Tl TpeICTaBIeHHs yueOHOU HH(popMaIiK 00JIbIION ayauTopun. Bee momeneHus, B KOTOPBIX
MMPOBOAATCA 3aHATHA, COOTBETCTBYIOT HeﬁCTBYIOHIHM MMPOTHUBOIOXKAPHBIM IIpaBUjIaM U HOpMaMm.

Kaxnapiii oOydaromuiicss oOecriedeH WHANBUAYyalTbHBIM HEOTPAHUYEHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOIMOTEYHBIM CHUCTEMAM M K 3JIEKTPOHHOM HMH(POPMAIIMOHHO O00pa30BaTEIBHOM Cpejie YHHUBEpPCUTETA.
[TomemieHust 17Is1 CaMOCTOSITENILHOM paboOThl OOYYArOMIMXCS OCHAIIEHBl KOMITBIOTEPHOW TEXHHUKOH C
BO3MOXHOCTBKO IIOAKJIKOYECHUA K CCTU «I/IHTepHeT» n olecrieyeHUEM A0CTyIIa B OJCKTPOHHYIO
nH(pOpPMaIMOHHO-00pa30BaTeNbHYIO Cpey OpraHU3aIUH.

Ha 3anstusx mpumensiercs cienyroiiee TexHuueckoe obopynoBanue: [I19BM na 06aze mporeccopa Intel
Pentium, mpoextop. Jlekiuu MmpoBOASTCS B CTaHAAPTHOW ayJUTOPHH, OCHAIEHHOW B COOTBETCTBHH C
Tpe60BaHI/I$[MI/I npernogaBaHud TCOPECTUICCKUX JUCHUIIIINH, BKJIFO4Yas MYJIbTUMECANA-TIPOCKTOP.
[TpakTudeckue 3aHATHs MPOBOJISATCS B KOMIIBIOTEPHOM KJIACCE, PACCUUTAHHOM Ha 15 mocasovHbIX pabounx
MECT MO0JIb30BaTeNel, B KOTOPOM YCTaHOBJIEH M TNPUMEHSETCS MaKeT MpHUKIaJHbIX Hporpamm Matlab.
JlanHOE 000pyIOBaHUE U IPOTPAMMHOE OOeCTIeUeHNEe TPUMEHSETCS IPU U3YYCHUU AUCIUILTUHBL
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