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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHUS 11O JUCIIUMIIJIMHE

Hanmenosanue
noKa3aTesns
Kareropus
(rpyrna) Kon u naumenoBanue Kon u HaumeHoBaHue MHIUKATOpa OIICHUBAHUSA
. KOMIIETCHLIUU JOCTIKEHHS KOMIIETCHLIUH pe3syibTaTa
KOMIIETEHLIU]
0o0y4JeHus 1Mo
JUCHUILINHE
[Ipumenenune OIIK-1. Cnocoben OIIK-1.1. [IpumeHsieT OCHOBBI 3HaHus
€CTECTBEH- HIPUMEHATH €CTECTBEHHOHAYYHBIX U
HOHAY4YHBIX U €CTEeCTBEHHOHAYYHBIE U 0OIIeNH)KEHEPHBIX 3HAHHUN B
OOIIENHKEHEPHBIX | OOIEHHKEHEPHbIC 3HAHUS, npodecCHOHANBHON ACATELHOCTH
3HaHUU METO/Ibl MATEMATUYECKOTO OIIK-1.2. Permaer ctaHmapTHbIC YMeHust
aHaIn3a U MOJEIMPOBAHUS, npodeccuoHanbHbIE 3312491 C
TEOPETUIECKOT0 U MIPUMEHEHUEM METO/I0B
IKCTIIEPUMEHTAIILHOTO MaTeMaTHUYEeCKOro aHalIu3a u
UCCIICIOBAHUS B MOJICJINPOBAHHUS
npodeccHoHaIbHON OIIK-1.3 Ucnons3yeT METOIBI Hagbiku
JIeITeIbHOCTH TEOPETHUECKOTO U
9KCHEPUMEHTAILHOTO UCCIICAOBAHUS
00BEKTOB MTPOhecCHOHATHHOM
JIeSITeIbHOCTH
[Honumanue OIIK-2. Criocoben nounmars | OITK-2.1. [ToHnMaeT NpUHIMITBI 3HaHus
MPUHLMIIOB HPUHIMITEL PaOOTHI paboThI COBPEMEHHBIX
paloTEI COBPEMEHHBIX nH(GOPMALMOHHBIX TEXHOJIOTUH U
COBpPEMEHHBIX UHPOPMAITMOHHBIX MIPOrPaMMHBIX CPEACTB, B TOM UHCIIE
nH(POPMaLOH- TEXHOJIOTHH U MPOTPaMMHBIX | OT€YECTBEHHOI'O MPOU3BOJICTBA
HBIX TEXHOJIOTUH CpEICTB, B TOM YHCIIE OIIK-2.2 Ucnonb3yeT COBPEMEHHBIE YMmenus

OTEYECTBEHHOTO
MIPOM3BOICTBA, U
HCIIOJIb30BaTh MX MPU
pEIICHNH 3a/1a9
poheCCUOHATBHON
JIeSTEILHOCTH

WHPOPMALIUOHHBIE TEXHOJIOTHU 1
MIpOrpaMMHBIE CPEJICTBA, B TOM YHCIIE
OTEYECTBEHHOT' O POU3BOJICTBA, IIPH
peleHnHt 3a1a4 npogecCuoHaIbHON
JeSTeNbHOCTH




2. MECTO JUCHHUILIAHBI B CTPYKTYPE
OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

1. Komnerennusa OIIK-1. CoocoOeH OpUMEHSTL €CTECTBEHHOHAVUYHBIE U
OOIIEMI)KEHEPHBIE  3HAHMS,  METOALl  MAaTEMATUYECKOrO  aHajiW3a |
MOJICITUPOBAHMS, TEOPETHUYECKOrO0 M HKCHESPUMEHTAJIBLHOIO HCCIICIOBAHUS B
npodeCCHOHAILHON JIEATENHLHOCTH

JlanHas KoMIieTeHIUS POPMHUPYETCSI CICTYIOITMMU AUCITUTUTMHAMH.

Cragust HanmeHoBaHuS TUCIUILINHEI

1. MaremMaTnueckuii aHaInu3

Anrebpa u reometpust

duzuka

Nudopmartuka

WNmxenepHas rpaduka

JluckperHas MaTeMaTHka

Maremarudeckas JIOTHKa U TCOPUA aJITOPUTMOB

BreraucnurenpHas MaTeMaTHKa

OO N |0~ Wi

TeOpI/IH BepOHTHOCTeﬁ 1 MaTEMAaTHUYCCKas CTaTUCTHUKaA

[EEN
e

HccenenoBanue onepanuii

2. Kommerenmua OIIK-2. Cnoco0eH IIOHMMATh IIPUHIMILI  pabOThI
COBPEMEHHBIX MH(POPMAIIMOHHEIX TEXHOJOTHHA U IIPOTPAaMMHBIX CPEJICTB, B TOM
YHCJIE OTEUYECTBEHHOIO MPOM3BOJACTBA, M MCIIOJL30BaTh UX IPH PEIICHUM 3aJa4
1poheCCUOHAIBLHON JIESITEILHOCTH

JanHast koMIieTeHIus: GOPMUPYETCS CAETYIOMUMU AUCITUTIIIMHAMH.

Cragust HanmeHoBaHMSA TUCIIUILINHEI

1. | UndopmaTuka

BreraucnurenbHas MaTeMaTHKa

ba3e1 qanHBIX

OHepaHI/IOHHHe CUCTCMBI

OcHoBbI HTHGOPMAITMOHHON O€30MTaCHOCTH

YyeOHasi 03HAKOMHUTEIbHAS IPAKTHKA

N O~ Wi

HpOI/I3BOI[CTBCHHa$I TCXHOJIOTHYCCKasA (HpOeKTHO-TCXHOHOFI/I‘-ICCKa}I) IMPpAKTHUKa




3. OBFBEM /IMCIIMITVIMHBI
OOmu1as Tpy10eMKOCTh TUCIMIUIMHBI COCTABISAET 4 3a4. equnull, 144 gaca.
JIMCIUITMHA peaJIn3yeTcsl B paMKaxX MPaKTUUYECKOW OATOTOBKH: 2 3a4. €IMHMUII.
dopma MPOMEKYTOUHON aTTeCTAllN: QupdepeHyuposanviil 3a4eT

By yueOnol paboThl Bcero vacos Ceﬁﬁ) eZTp
OO01mas Tpy10eMKOCTh TUCIUTUIHHBI, 4ac 144 144
KonTakTHasi pa6ora (ayAuTOpPHbIE 3aHATHA), B T.U.: 71 71
JIEKIIUHI 34 34
J1a00paTOpHBIC 34 34
MPAKTUYECKHE — —
IPYNIOBBIE KOHCYJIBTALUU B IEPUO TEOPETUUECKOTO 3 3
00y4YeHHS U IPOMEKYTOYHON aTTeCTalluu
CamocrosiTesibHasA padoTa CTYA€HTOB, BKJIIOYAS
HHIUBHAYAJIbHbIE U TPYNNOBbIE KOHCYJIbTAIINH, B 73 73
TOM 4YHcJie:
KypcoBoii npoekt — —
Kypcogas pabora — —
PacuerHo-rpaduueckoe 3aganus — —
WuauBuyanpHOE JOMAIIHEE 3a/1aHue 18 18
CamocTosiTenbHas paboTa Ha MOATOTOBKY K
ayJTUTOPHBIM 3aHATUAM (JIEKIUH, IPAKTUUYECKHE 95 55
3aHsTHSL, 1a00paTOPHBIEC 3aHITHS)
JuddepeHnpoBaHHbIN 3a4eT




4. COAEP/KAHUE JUCHUIIJIMHBI
4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe U 00beM

Kypc2 Cemectp4

/o

HaumenoBanue paznena
(kpaTkoe coziepKaHue)

O0BeM HAa TEMAaTHUYECKUNA
paszzesn 1o BujaM yuyeOHon

Harpy3Ku, Jac

[IpakTuueckue

3aHATHA

JlaboparopHbie
3aHATHUA

CaMocTosTenpHas

pabora

1.

Meron "aycca 11st penieHusi CUCTeM JIMHEWHBIX aJireOpandecKux

aBHenuii (CJIAY)

[Ipsimolt u  oOpatHblii xom werona [aycca. Cxema
€IMHCTBEHHOTO JCJICHUS: YCIOBUS pEAIN3alNH, AJITOPUTM.
Cxema ¢ BEIOOPOM MAaKCHUMAJIBHOTO [0 MOJIYJIIO 3JIEMEHTA!
YCIOBUS MIPUMEHEHNA, ANTOpUTM peanu3anuu.
[Ipumenenue merona ["aycca: BeIUMCIECHUE ONPENETUTENS
MaTpHIbl, BBIYMCICHHE MATPHUIBI OOpPAaTHOW K JaHHOMN
marpune. Pemenus CJIAY ¢ npou3BOJIBHBIM UYHCIOM
IIpaBbIX YacTed M OJHOM MW TOM K& MaTpULEeH
KO3 (UIIMEHTOB MPH HEU3BECTHBIX 33 OJIHY pean3alfio
meroja ["aycca.

n :é Jlexmun

— 2

WuTtepnonupoBanue GpyHKInM

ITonstue narepnonsauuu. [loHssTHE HHTEPHOIALIUOHHOTO
MHOTrowieHa. MHTepnonsuuoHHblid MHOTOWIEH Jlarpanxka.
IToHsiTHE M CBOWCTBA pa3/IeJICHHBIX U KOHEYHBIX
pazHocrer. MHTepnosiimoHHbIi MHOTOYIeH HproTOHA.
OTtHocuTeIbHAas U a0COTIOTHAS OTPENTHOCTh BBIUMCIICHHS.

HucneHHOe HHTETPUPOBAHUE

[TocranoBka 3amaun. KBagparypuas dhopmyna: moHsTue U
cBoiictBa. @Dopmyna LEHTPaAIbHBIX MPSIMOYTOJbHUKOB.
®opmyna Ttpanenuii. dopmyna mnapabdon (Cumricona).
[TorpenrHocTh UHTErPUPOBAHUS.

[Tpunnun PyHre 15 OLlEHKH TOTPENIHOCTH.
KBanparypnast popmyna ['aycca.

Yucnennoe quddepeHnupoBanue

IloctanoBka 3amauu. JIByX- TpeX- YETBIPEXTOYECUHbIE
(dbopMyITbl TPOU3BOIHON PYHKIIHH.

2 _

[TpubnmxenHoe peneHre 0ObBIKHOBEHHBIX AU(depeHnnanbabix ypasaenuit (1Y)

[Tonstue nuddepenuuansHoro ypasHenus (1Y), pemenus
Y, HayalbHBIX YCJIOBMH, WHTErPAJbHON  KPHUBOW.
IToctanoBka 3amaun Komm. MeTox mocieaoBaTelbHOIO
T depeHMpoBaHus Uil NPUOIMKEHHOTO  PELIeHUS
3agaun  Komm. YucneHHble METOAbI pEHICHHS 3a]a4yu
Komm:  wmeron  Oiinepa, wmerox  Oinepa-Kommn,
MoAu(UIIMPOBAHHBIN MeTO ] Diinepa, meto Pyrre-KyTTeor.
Yucnennoe pelieHne HOPMaJIbHBIX CUCTEM
nudepeHIabHBIX YPaBHEHUM.

4 — 2

6.

OnHomepHast MUHUMM3aLUs QYHKINAN




[TocranoBka 3amaun. [loHsITHE TOKAJIBEHOTO U INI00AJIBEHOTO 3 o 4 10
mMuHumMyma  pyakuuu.  [loHSTHE  YHUMOIATBHOCTH
GyHKIMHA, HaXO0XACHHUE OTPE3KOB  YHUMOJAIHLHOCTH
byHKINN. MeTtopl MUHUMU3ALNN byHKIMNU:
ONTUMAaJIbHBIA TACCUBHBIN MMOMCK, METOJT ICJICHUS OTpPE3Ka
rmomnoJjiaM, MeToj 4ucena DuOoHAYYM, METOJ 30J0TOI0
CEeueHHUs.

7. MsoromepHasi MUHUMU3AIHS ()YHKITHHA

IToctanoBka 3agaun. I1oHSITHE TOKAIBHOIO U TJI00AILHOIO 3 o 4 4
MuHUMyMa GyHKOuH. [loHsTHe TrpagueHTa QYHKIUU.
Munumuzanuss QyHKIUE MHOTHX MEPEMEHHBIX METOJIOM
rpaJueHTa ¢ ApoOJieHneM Imara. MeToja HaucCKOpeHIero
CITyCKa.

8. Pemenue cucTteMbl IBYX HEIMHEHHBIX YpaBHEHUW C JBYMsI HEU3BECTHBIMH METOIOM
HrroTtona

[TocranoBka 3anaun. BeiOop HauanbHOro NMpUOIMKEHUS K 1
pewieHUI0  cucTeMbl. JIMHeapu3auus CHCTEMBI JABYX
HEJIMHEHHBIX YPaBHEHUH C IByMsl HEM3BECTHBIMHU.

9. PemnreHus HeIUHEHRHBIX ypaBHeHI/Iﬁ C OJHHUM HCU3BCCTHBIM

[TonsiTue kopHs ypaBHeHMd. Jlokanm3auuss KOpHS. 4
TeopeMbl CyIIECTBOBAHMS M EIWHCTBEHHOCTH KOPHS.
Meton Xxopa: ycnoBHs NPUMEHMMOCTH, HENOJABMIKHAS U
NOABWKHAS TOYKH, QJITOpUTM. Meros KacaTelbHbIX:
yCIOBUSL INPUMEHMMOCTH, HEMOJBMKHAs W IOJBMYKHAs
TOYKH, anroput™m. KoMOMHMpOBaHHBI METOH: YCIOBHE
IIPUMEHEHUs, aJTOPUTM.

10. Meton urepanwmii s permennst CJIAY

Hopma BekTopa u Hopma matpuipl. Ilepsas Hopma, BTopast | o 4 5
HOpMa, OECKOHEYHasi HopMa MaTpPHULIbl U BEKTOpPA: MOHATHE
W BbIUHCIEHHME. MeTon NpoCTOW WTEpalMu: aarOpUTM,
YCIOBHE CXOJUMOCTH, TpaBWwIO OcTaHOBKH. OleHka
NOTPEIIHOCTH PEIICHUS

11. Cob6cTBeHHble uncia U cOOCTBEHHBIE BEKTOPbI MaTPUIIbI

[TonsiTue cOOCTBEHHOTO 4YMcCIa U COOCTBEHHOI'O BEKTOpa 3

MaTpPHUIIBL. CreneHHoun METOJ MPUOTMKEHHOTO o 4 4
BBIYUCIICHHS: arOpuT™. CTEIIEHHOW METOJT CO CJIBUTAMH.

12. Anmpokcumanus JaHHBIX
[TocraHoBka 3agauu. MeTOJ HaWMEHBIINX KBAJIPATOB: 3 o 4 4

AJITOPUTM. OI_ICHKE[ Ka4uCCTBa alllIpOKCUMaAIIUH.

13. TpexaumaroHanbHas CHCTEMa YpaBHEHHH

[TonsiTie TpexIWaroHaJLHOW CHUCTEMBI, OOIIUH BH/I. 1 o 1
MeTo1 IPOroOHKH: YCIOBUSI TPUMEHEHUS, aJITOPUTM.

BCEI'O 34 34 55




4.2. ConepxaHne NPaAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI
He npenycMoTpeHo y4eOHBIM MIIaHOM

4.3. Copep:xanue J1a00paTOPHbIX 3aHATHIA

Ne HaunmenoBanue K-Bo K-so
Tema s1abopaTopHOro 3aHATUSA 4acoB
/o paszzelna AMCUUILIMHBI 4acoB
CPC
cemecTp Ne 3
1 | Meron I'aycca st perenust Meton 'aycca pemenus CJIAY.
2 2
CJIAY
2 | UnTepnonupoBanue GyHKIUN WuTepnomnsiims GyHKumii 2 2
3 | UncneHHOe HHTErpupOBaHUE YuncieHHOE HHTETPUPOBAHUE. 2 2
4 | IIpubamxeHHOe perieHue YucneHHple METObI PELLICHNUS 3a1a4H
OOBIKHOBEHHBIX Komwu 5 9
muddepeHIMaTbHBIX YpaBHEHUI
(AY)
5 | OgHOMepHas MMHUMU3ALUs OnHomepHast MUHMMM3ALUS QYyHKIUN 4 4
byHKINN
6 | MHoroMepHas MUHUMU3AIUS MunuMu3anus GyHKIUHA MHOTUX
byHKIUI IIEPEMEHHBIX METOJOM IPaJIMEeHTa C 4 4
JpoOJIeHneM 1ara
7 | Pemienue cuctemsl AByX Pemrenne cucreMsl AByX HEJTMHEHHBIX
HEJIMHEWHBIX YPAaBHEHUH C IByMs | YPABHEHUU C IByMS HEU3BECTHBIMU 5 5
HEU3BECTHBIMH METO/10M MetosioM HproToHa
Hprorona
8 | Pemenus HenmMHEHHBIX KoMOnHMpOoBaHHBINA METOJ pEeLICHUS
YPaBHEHUU C OTHUM HEJIMHENHBIX YpaBHECHUN 4 4
HEU3BECTHBIM
9 | Metonom utepauuii A pemeHus | Pemenue cucreM TMHEHHBIX ypaBHEHUH 4 4
CJIAY METOJIOM UTeparuil
10 | CoOcTBeHHbIE yKcaa U Brrunciienue coOCTBEHHBIX YHCEN U 4 4
CcOOCTBEHHBIE BEKTOPBI MAaTPULIbl | COOCTBEHHBIX BEKTOPOB MaTPHUIIbI
11 | AnmpoxkcuManus JaHHbBIX MeTto1 HaMMEHBIINX KBAJPaTOB 4 4
HUTOI'O: 34 34
BCEI'O: 68

4.4. Conep:xaHue KypCcoBOI0 MpPoeKTa/padoThl
He npenycMoTpeHO y4eOHBIM IIJIaHOM

4.5. Conep:xxaHue pacueTHO-rpa¢uuecKoro 3aJanms,
HHAUBHUAYAJIbHBIX JOMAIIHUX 3aJaHUI

VYyebHbIM m1aHOM npeaycmoTpenst 2 NJ13.
Ha Bemonnenue WMJI3 npemycmorpeHo 9 4acoB caMOCTOSITETLHOM pPaOOThI
CTyJICHTA.
N3 Nel. PenieHne HEMMHENHBIX YpaBHEHUI C OJJHUM HEU3BECTHBIM.
[lenbp paboOThI: M3ydeHHE METOJOB PELICHUS HEIMHEHHBIX YpaBHEHHH C OJHUM
HEWU3BECTHBIM U MOJy4EHUE ITPAKTUUYECKUX HABBIKOB UX UCIOJIb30BAHMUS.
N3 Ne2. Munumuzanusi yHKIHA OAHON epeMEHHOM!.
[lenp paboThl: M3yuyeHHE METOJOB MNPUOIMIKEHHOTO BBIYUCICHUS 3HAYCHUS
MUHUMYMa (DYHKLIHUU U TIOJTy4YEHHE MPAKTUYECKUX HAaBBIKOB UX MCIOJIB30BaHUS.



5. OHEHOYHBIE MATEPUAJIBI U151 IPOBEJEHUA TEKYILIETI'O
KOHTPOJIA, IPOMEXYTOYHOU ATTECTAIIUN

5.1. Peaau3anust KoMmneTeHIul
1. Kommerenmuss OIIK-1. CoocobOeH DIpUMEHSITH €CTECTBEHHOHAVYHBIE W
0oOIICHIKEHEPHBIE 3HAHMA, METOAbI MATEMAaTUYSCKOTO aHAIN3a U MOJACIUPOBAHUS,
TEOPETUUECKOI0 M DKCIEPUMEHTAILHOTO HMCCIEI0BaHUS B IpOodheCCHOHAILHOMN

ACATCIIbHOCTHU
HanmeHnoBanme nHIUKATOPA TOCTHKECHUSI KOMITCTCHIIUH Hcnonb3yeMblie cpecTBa OlLICHUBAHUS
OIIK-1.1. ITpuMeHseT OCHOBBI €CTECTBEHHOHAYYHBIX H 3amuTa jaboparopHoii pabotel; 3ammra MJ13,
00IIEeNnHKEHEPHBIX 3HAaHUH B IpodhecCHOHATBHON mad. 3adeT
JESATSILHOCTH

OIIK-1.2. Pemaet cTangapTHBIE MpOoQecCHOHANBHBIE 3a/1a4d C | 3aliTa JJabopaTOpHOH paboThl, 3amura N/13
NPUMEHEHNEM METOZ0B MAaTEMaTHIECKOTO aHAIH3a H

MOJICITUPOBAHUS
OIIK-1.3. Mcnomnb3yer METObI TEOPETUYCCKOTO U 3amuTa J1aboparopHoi padoTel, 3ammura 1MJ13,
AKCIEPUMEHTAILHOTO MCCIICIOBaHMS 00 BEKTOB mud. 3a4eT

npodecCHOHAIBHON AEATEIbHOCTH

2. Komnerenmusa OIIK-2. CnocoOeH MOHUMAaTh IPUHIUIILEL PA0OTH COBPEMEHHBIX

MHGOOPMAIIMOHHBIX TEXHOJOTMM M OPOrpaMMHBIX CPEJICTB, B TOM _ YHCIIE
OT€YECTBCHHOI'0O MPOM3BOJCTBA, M HMCIIOJL30BAaTh HX IIPH PEIICHHH 3aJa4
poheCCHOHAIBLHOM JIEITEIbHOCTH

HanmeHnoBanne MHIMKATOPA TOCTIKEHUSI KOMIIETEHIIUH Hcnosp3yeMble cpeacTBa OLlCHUBAHUS
OIIK-2.1. ITonuMaeT npuHLUIIBI pab0Thl COBPEMEHHBIX 3ammTa JabopaTopHoi paboTsl; 3amuTa UJI3;
WH(POPMAIIMOHHBIX TEXHOJIOTUH M POTPaMMHBIX CPE/ICTB, B nud. zaver
TOM 4HCJIE OT€YECTBEHHOIO IIPOU3BOICTBA
OIIK-2.2. Ucnione3yeT coBpeMeHHbIE HHPOPMALIIOHHbIE 3amuTa JJabopaTopHOM padoThl, 3amura U/13

TEXHOJIOTHH U MTPOTrPAMMHBIE CPEICTBA, B TOM YHUCIIE
OTCUCCTBCHHOT'O IPOMU3BOACTBA, IPX PCHICHUU 3a1a4
po(eCcCHOHATIBLHOM JIeITEIbHOCTH




5.2. TunoBble KOHTPOJbHbIE 3aJaHUSA JIA IPOMEKYTOYHOH aTTeCTAlluN

5.2.1. IlepeyeHb KOHTPOJILHBIX BONPOCOB (THMOBBIX 3aaHUIA)
s i depeHuMpoOBaAHHOIO 3a4eTa

HaumenoBanue
pazziena IUCUMUILIUHbBI

CopepxaHue BOIIPOCOB (TUIOBBIX 3aJJaHHI)

Meron lN'aycca st
pemenus CJIAY

Wnes merona 'aycca.

Onucanue npsimoro xoja Metoza ['aycca. AIroputm npsmMoro
X0/1a. Y CJIOBHE peaaTu3yeMOCTH IPsIMOTo XO/a.

OO6parsbiii Xox MeToaa ['aycca. AnropuT™ 0OpaTHOTO X0/a.
CpaBHeHUE CXEMBbI SIUHCTBEHHOTO JICIICHUS U CXEMBI
Y4aCTUYHOTO BBIOOpA.

Brruncnenue onpenenurens MaTpuilsl MeToioM [aycca.
Brruncnenune merogom ["aycca penieHus cucTemsl ¢ JII00bIM
YHCIIOM CTOJIOIOB CBOOOIHBIX WICHOB.

Brruncnenmne o6patHoii Matpuiisl MmetogoM ["aycca.

WNHTepnonmpoBanue
byHKIMiI

[TocranoBka 3agaun npuOIKeHus: QyHKIUiH. VICTOYHUKH TaKoi
3a/1auu.

3anavya uHTEpHOAAUMU. HTEpHOIAMsI B HEKOTOPOM Kjlacce
GyHKIUH. Y3561 HHTEPHOJSIUI.

[TonmHOMMaIBHAST UHTEPIIOIALM.

VYcnoBue CylecTBOBaHUS U €IMHCTBEHHOCTH PELIEHUS 3a/1a4u
MHTEPHOJSAIHNNA 0000IIEHHBIM MHOTOUJICHOM.

OrnpezenieHne U CBOKMCTBA KOHEUHBIX Pa3HOCTEH.
HNuTepnonsimonHbii MHOrowIieH Hbl0TOHA C KOHEYHBIMU
Pa3HOCTAMM JJI UHTEPIIOIUPOBAHUSA: BIIEPE; Ha3al.
OrmpezenieHne U CBOMCTBA pa3/ieTIEHHBIX PA3HOCTEH.
HNHutepnionauuoHHbiii MHOTOWIEH HbrOTOHA € pa3ieleHHbBIMU
Pa3HOCTSAMM.

HNHTtepnionauuoHHbi MHOTOWIEH Jlarpanika.

OneHka NorpeltHOCTH UHTEPIOJIAIIMOHHOIO MHOTOUJIEHA.

YucnenHoe
HHTETPUPOBAHUE

ITocranoBKa 3a1a4n YHCIIEHHOTO WHTETPUPOBAHUSI.
KBanpatypnas ¢opmyna: ompeneneHue, y3ibl, Beca U
MOTPELIHOCTb.

dopmyna UEHTPAIBHBIX MPSIMOYTOJIBHUKOB: TE€OMETPUYECKOE
000CHOBaHKE U MOTPELIHOCTb.

dopMyna  Tpamemuii: reoMeTpuueckoe OOOCHOBaHWUE W
MOTPELIHOCTb.

®opmymna Cumriicona (mapadoir): 000CHOBAHHE U MOTPEITHOCTb.
[IpaBuio PyHre omnieHKU MOTPENTIHOCTH KBAAPATYPHOU POPMYIIBI,
JNOCTYDKEHME 3aJaHHON TOYHOCTH.

@opmyna ['aycca: mocTaHOBKa 3aJadyd; BBIBOJ CHCTEMBI
YpaBHEHHWH MJIsl y3JIOB M BECOB Ha OTPE3KEe HMHTETPHPOBAHUS
[-1; 1]; mepexon k moOOMy OTpe3Ky UHTErprpoBanus [a, b].

Yucnennoe
nuddepeHpoBaHue

[locranoBka  3amaud  4YHUCIEHHOrOo  AU(QPepeHInpOBaHNUS.
[TpubnukeHHOe BBIYMCICHHWE MPOU3BOJHBIX C  TOMOIIBIO
WHTEPIOISIMOHHBIX MHOTOWIEHOB (Cllydaili paBHOMEPHOH U
HEPaBHOMEPHOM CETKH)

[TpubnuxKeHHble 3HaYeHUs] IPOU3BOJHBIX B Y3JIOBBIX TOUKAX.

[TpubnmxeHHoe pereHue
OOBIKHOBEHHBIX

Qg epeHIaIbHbIX
ypaBHeHu# (1Y)

Omnpenenenue 3aaaun Komm mst J1Y.

Knaccudukanus MeTonoB NpUOIMKEHHOTO pEIIeHUs 3agadu
Kommu.

Mertoa nmocaenoBareabHOro TudepeHIIPOBaHUS.




Merton Ditnepa: TEOMETPUUYECKUI CMBICH, TOTPEUTHOCTb.
Metoaelr  BrOporo  mopsaaka.  Merog — Oinepa-Komn;
MoAUGUIIMPOBAHHBIN METO T Ditsiepa.

Meron Pynre-KyrTsl.

[IpaBuno PyHre oneHkM NOTPENIHOCTH YHUCIEHHOIO DPELICHHUS
3amaun Komm.

[TpubnmkeHHoe penieHne HopMaabHbIX cucteM J1Y.

OnHomepHast
MHUHAME3aNUs QyHKIAN

[TocraHoBka 3agauud OJHOMEPHOH MHUHUMHU3AUUU (DYHKIUU.
[lonsaTHe 7OKaNBbHOTO M TJ00ATLHOTO MHHHUMYyMa ()YHKIIHH.
OrmpezenieHUe U JOCTATOYHBIE YCJIOBHS JIOKAIbBHOIO MUHUMYMA.
DTarbl pemeHus 3aa4d MUHIMU3AIHKA (PYHKITUH HA OTPE3Ke.
OmpenenieHne M JOCTATOYHOE YCIOBUE YHHUMOJAIBHOCTU
(yHKIIMM Ha OTpE3Ke.

Ornpezenienne eaeHUsl OTPE3Ka B «30JI0TOM CEUCHUNY.

Metoapl MUHUMU3AUUKA (YHKIUU: ONTUMAIbHBIA MacCUBHBIN
MOUCK, METOJl JIeJICHUSI OTpe3Ka IOMoJjiaM, METOJ YHCel
duboHaYYU, METO, «30JI0TOI'0 CEUEHHUS.

AJIropuT™M MeToAa 30J0TOro cedeHud. [IpaBuiIo OCTaHOBKH.
Haxoxzaenue rino6ansHoro MUHUMyMa QyHKIIHH.

MmuoromepHas
MUHUMU3AUS QYHKIUN

IlocTranoBka 3a7aun MHOTOMEPHOM MUHHUMH3AIIH.
HeoOxonuMoe u J0CTaTOYHOE YCIOBHE TOYKH JIOKATHHOTO
MHHUMYMA.

XapakTepucTuka METOJIOB CIlycka. Meroa rpaaueHTta cC
npoOieHueM mara. AJTOPUTM METO/a U MPAaBHIIO OCTAHOBKH.
MeTto1 HaMCKOPENIIEro CIyCKa.

Pemenue cucremsl 1Byx
HEJIMHENHBIX YPaBHEHUH C
JIBYMsI HEU3BECTHBIMU
MmeTosoM HeroToHa

Pemenne cucreMbl ABYX HEIMHEHHBIX YpPaBHEHUM C JIBYMs
HEU3BECTHBIMU MeTo0oM HproToHa.

Br160p HayanbHOTrO NPUOIMIKEHUS K PEILIEHUIO CUCTEMBI.
JIuneapuzanus CUCTEMBI.

Pemenns HeTMHEHHBIX
YpPaBHEHUH C OJHUM
HEN3BECTHBIM

Onpenenenus: KOpHS ypaBHEHUS, IPUOJIMKEHHOTO 3HAYCHUS
KOpH$I YpaBHEHHUSI.

Mertoibl OT/AECIEHUST KOPHEM.

['eomerpuueckas uitoctpanus Meroaa xopa. [Ipuznak
HEMOJIBUKHON TOYKH.

AATOpUTM METOJIa XOP/I. BRIBO BEIYUCIUTEIBHBIX (OPMYII.
Meron HetoToHa (kacaTenbHbIX). ['eomeTprueckas
WuocTpanus Metoga. Beruncnurtensnas Gopmyna. Beibop
Ha4YaJIbHOTO MPUOIIMKEHUS.

YcnoBus MPUMEHUMOCTH KOMOMHUPOBAHHOTO METO/IA.
AJroput™M KOMOMHHMPOBAHHOTO MeToJ1a. [IpaBriIo OCTaHOBKH.

10

Meronom urepauuii 1jis
pemenus CJIAY

OrnpezeneHre HOPMbI BEKTOPA B N-MEPHOM BEKTOPHOM
MIPOCTPAHCTBE, P-HOpMA; cirydam p = 1, 2, oo,

Ornpeznenenre HOPMbI MATPULIBI, TOJYMHEHHON TaHHONH HOpME
BekTopa. [Ipumeps! HOpM.

dopma cucTeMbl TUHEHHBIX YPaBHEHUI, HEOOXOIMast [T
NpUMeHEHUs MmeToaa utepanuid. Maes merona.

Anroput™m MeToaa urepauui. [IpaBuno octaHOBKH.
ATpropHas ¥ anmoCcTepUOPHAst OIEHKA CXOJMMOCTH METO/Ia
UTepanui.

Ilepexon OoT MaHHOW CUCTEMBI K CHCTEME, PEIIaeMON METOJI0M
UTEpalul.

11

CoOcCTBEeHHEBIE YHCIa U
COOCTBEHHBIE BEKTOPHI
MaTpPHIIBI

Onpenenenre cOOCTBEHHOTO YUCIA U COOTBETCTBYIOIIETO EMY
COOCTBEHHOT'O BEKTOpA MATPHUIIHI A.
CTeneHHOW METO/I: YCIOBHE MPUMEHUMOCTH, aJITOPUTM,




IIpaBHUJIO OCTAHOBKH.
Brruncienue CJICAYIOIICTO IO MOAYJIIO COOCTBEHHOTO YHCJIA.

12 | Annpoxcumanus nanueix | [locranoBka 3aaum annpoKCUMAIIUH.
Annpokcumanusi JaHHBIX METOJOM HAaMMEHBIIUX KBaJpPaTOB C
IIOMOIIBI0 0000IIIEHHOI0 MHOTOWIEHA.
ITorpemHoCTh annpoOKCUMAaIU.
13 TpexaunaronanbHas Ornpenenenue TpexXIUaroHaJIbHOW CUCTEMBI JIMHEHHBIX
CHUCTEMa ypaBHEHUH YpaBHEHUM.
BriBon pacueTHbIx popMyn METOa POTOHKHU.
AJropuT™M METOJ1a MPOTOHKHU. Y CJIOBUE peasli3allMi METO/1a.
Tunossbie 3a1a4u K 1M GepeHUMPOBAHHOMY 3a4eTy
1. Pemmte cucreMy JMHENHBIX anreOpanyecKux ypaBHEHUM MeTonoM [aycca:
X+2y+z2=4,
3x—-5y+3z=1,
2X+7y—z=8.
2. Meronom ["aycca BEIMMCITUTD ONPEACTUTENh MATPULIBI A
1 2 1
A={3-5 3
2 7 -1
3. Meronom ["aycca BEIMHCTUTH MaTpUIly 0OpaTHYIO K MaTpuIe A.
4. Haiitu npubmwkeHHoe 3HaueHue GyHkiuu y(x)=IN(X), #CIoab3ys HWHTEPIOISIUOHHBIN
MHorowIeH Jlarpanxa, pu x = a = 1,23.
5. Haiitu npubmmkenHoe 3HaueHue OGyHKIMH Y(x)=IN(X), HCMOAB3Ys HHTEPIOISIUOHHBINA
MHOTOwWIeH HproToHa mpu x = a = 1,23.
6. Halitu mnpubnumkeHHOe 3HAUYEHUE OMNpPENeJIeHHOro HHTerpaja Mo dQopmyle MeToaa
LEHTPAIBHBIX MPSIMOYTOJbHUKOB/Tpanenuii/mapadon:
1
I(ze —2x+3)dx
-2
7. Haiitn npubnmxeHHOe 3HaYeHHE OTpeIeIeHHOro HHTerpana mno ¢popmyne ['aycca:
5
j (2* + In x)dx
3
8. Haiitu YUCIIEHHOE pelieHue 3a7a4u Komm METOI0M Ditnepa/ditnepa-
Komm/moaudunmpoBanusiM metonoM Ditnepa/Pynre-Kyrra:
3y
3
y——==X"+XY|,,=3 1<x<2
9. Haiith npuONMKEHHOE pEIIeHHEe CHCTEMBl JBYX HEIUHEWHBIX YpaBHEHHHA C JIBYMs

HCU3BCCTHBIMHU MCTOJ0OM HreroTona:
sin X+ 2y =2;

x> +y?=1.

10. Haiiti mpuOIvkeHHOE 3HAYCHHEe MUHUMYMa (D YHKIIHH:

2.

y= (4X2 - QX)C2 + 1)

1. Tlo Tabnune 3HaueHU QYHKIUU BBIOJIHUTH TOCTPOCHNE HHTEPIOISALMOHHOIO MHOTOUJIEHA

Jlarpanxa/HploToHa 1 onpeaenuTe npuOIMKeHHOe 3HaYeHne GyHKIuu B Touke x=0,25.
i 0 1 2 3

Xi | 01 0,2 0,3 0,4
yi | 4,8 3,6 3,2 2,8
C nomorkio Metoa ['aycca BRIYUCIUTD ONPEACTUTENb MATPUIIBI A




321
A=|252
433
3. BblnosiHUTE OfMH IIAr METOJA TPAJUMEHTa ¢ APOOJICHUEM Iara Ui MOUCKA NPHOIMKEHHOTO
f(X) = fF(X,X,)=2% + X2+ XX, + X, + X,

- (0)
X

3HAYEeHUsI MUHUMYyMa () yHKIIUH:

B xauecTBe HadaIBLHOTO HpI/I6J'II/I)KeHI/IH HUCIIOJIb30BATh TOYKY: - (O’O) CpaBHI/ITC 3HA4YCHUA

-0 -
Gynkuuu B Toukax X u X
4. Pemmte cucreMy JMHEMHBIX YpaBHEHUN MeTo10M ["aycca:

3X; +6X, —2X; =7
OX; + X, —7X;=-1
4x, —5X, +5x,=4

5. I/ICHOHBBYSI MECTOA Faycca, HaluTe 06paTHy10 MaTpuny K Marpune A nmm JOKaXHMTEC, 4YTO OHa
HC CYIICCTBYCT:

1 2 3
A=|-10 3
2 1 2

6. Pemmre MeTo10M HTEpaIii cUCTEMy ypaBHEHHI ¢ TOUHOCTHIO £=0,01
3.8%, +6.7X, ~1.2X, =5.2
6.4x, +1.3X, — 2.7X, = 3.8
2.4x, —4.5X, +3.5x, = -0.6

7. Hcnonb3ysh METOJ XOpJA/KacaTelbHbIX/KOMOMHUPOBAHHBINA, HAliUTEe BTOpOE MPUOIMIKEHUE K
TOYHOMY 3HAUEHUIO KOPHS YpaBHEHUS

3 2
X —=25x"—-x+2=0
BreInonHUTE TTOUCK OTpEC3Ka JIOKAJIU3alluu KOPHA Fpa(l)I/I‘leCKI/I N A0Ka3aTb AJ1A HCTO BBIIOJTHCHHUC
yCJ‘IOBHfI MPUMEHUMOCTHU METO/Ja KaCaTCIbHbBIX

8. Mero10M nOCIE0BATENBHOTO TU(GEpEeHIIMPOBAHUS HAWUTE TIEpBbIe 3 YJeHa Pas3IoKEHUs B
psn pewenus 3agaun Kommn:

y' =sin X+ y?
y(0) =-1.

9. Hcrmomb3yssi METOJl «30JIOTOTO CEYECHHUs», HaWauTe ¢ TOYHOCThIO ¢=0,25 mnpuOmmKeHHoe
3HaueHne MuHUMYMa ynkuun f(X) u 3HaueHHe QyHKIMK B TOYKE MHHUMYyMa:

f(x)=%x4+x2 —8x+12

10. Metrogom HetoToHa ¢ TouHOCThIO £€=0,01 HaliUTE OAHO U3 PEIICHUI CHCTEMbI YPAaBHEHHUIA:
y(x-1)-1=0
x> —y?-1=0

11. Beruucnaure mo Qopmylsie HEHTpalbHBIX NPSAMOYTOJbHUKOB/Tpaneunit/Cumncona mnpu N=6

UHTErpa:
} x3 +4x+2dx
5 X

12. Haitnure uncneHHoe pemenue 3aaauu Komm metoom Pyrre-KyTTer

¢ marom h=0,1, Ha otpeske [1; 1,2].



5.2.2. IlepeyeHb KOHTPOJbHBIX MATEPHUAJIOB ISl 3AIIIUTHI KYPCOBOI0 MpoeKTa/
KYPCOBO padoThI
He npenycMoTpeHO yueOHBIM TUTAHOM.

5.3. TunoBble KOHTPOJIbHBIE 3aIaHUA (MATEPHUAJIbI)
JJI5l TEKYIIEro KOHTPOJIS B ceMecTpe

Texkywuit Kommpons OCYIIECTBIISIETCST B TeueHHEe ceMmecTpa B (Qopme
BBIIOJIHEHUSI W 3alIUTBl  J1aOOpaTOPHBIX  pabOT, BBIIOJIHEHHS M 3aIIUTHI
MHIMBUAYAIBHOTO TOMAITHETO 3aJJaHHUA.

B MeToanueckux yka3zaHUsX MO BBIMOJIHEHUIO JIAOOPATOPHBIX pabOT MpecTaBIeH
nepeueHb JabopaTopHbIX paboT, 0003HAa4YeHBI MEeNb U 337aud, HEO0OXOIUMBIE
TEOPETUYECKHEe W METOAMYECKHE YKa3aHus paboTe, PacCMOTPEHBI MPAKTUYECKUE
OpUMEpHI, TPEICTAaBICHBl HWHAWBHIyaJlbHbIE BAapUAHTBl 3aJaHUNl H TEpPEYCHb
KOHTPOJIBHBIX BOIIPOCOB.

3amura 1a00paTOpHON PpadOTHI MPOBOJUTECS B (HOPME YCTHOIO ONpOCca CTYIEHTa
¥ HalpaBlI€Ha Ha TPOBEPKY CTENEHH YCBOGHUS Marepualia ¥ OHMMAaHUSA
TEOPETUYECKIX CBEACHUN, HCIOJIb3YEeMBIX B MPOIECCE BBINOTHEHUS paOOTHI; s
3alUThl HEOOXOAMMO NPEICTaBUTh B IE€YaTHOW (PyKONHUCHOM) Qopme OT4eT IO
1abopaTopHOil paboTe, BHIOJHEHHBIM CAaMOCTOSITEIBHO U B COOTBETCTBUU CO BCEMHU
TpeOOBaHUSMHU, NPUBEAEHHBIMM B METOJAMYECKUX YKa3aHUAX K BBINOJIHEHUIO
nabopatopHbix paboT. [IpumepHble nepedyeHb KOHTPOJBHBIX BOIPOCOB JJISl 3aIUTHI
1abopaToOpHBIX paboOT MpUBECH B TabIUIIE:

Temaruka nabopaTopHOit KontposnbHble Bonpocsl
paboThl
JlaGoparophas pabora Ne 1. Omnpenenenve MaTpuilbl. [IpaBuiia BEITIOIHEHUS JEHCTBUN Hal MAaTPUIIAMHU.
Meroa I'aycca st perienust Omnpenenenue cucTeMbl JIMHEHHBIX anredpanyeckux ypasHenuit (CJIAY).
CIAY Onpenenenne pemenns CJIAY.

dopma 3anKcu CUCTEMBI JTMHEHHBIX aNreOpanyecKux ypaBHEHHH.

Cnyuyan, korna CJIAY umeeT eqUHCTBEHHOE PELIEHUS, HE IMEET PELICHHUS,
nMeeT 6ECKOHEYHOE MHOKECTBO PELICHUH.

DTarbl CXeMbl €IMHCTBEHHOTO JIeleHus MeToa [ 'aycca.

Onucanue nepBoro mara npsiMoro xojaa metoza ['aycca. Ycnosue ero
BBITIOJTHUMOCTH.

Ommucanne obpaTHOTO X012 MeToAa ["aycca.

HenocraTku cxembl eIMHCTBEHHOTO AeNeHus MeTona ['aycca.

Brruncnenue onpeaenuTens MaTpuipl 1o metoay l'aycca.

Pemenne meTomom ["aycca cuctem TUHEWHBIX YpaBHEHHH ¢ 00IIeH
MaTpuiiel K03(h(GUIIMEHTOB IPH HEU3BECTHBIX M IPOU3BOJILHBIM YHCIIOM
CTONOAaxX CBOOOIHBIX YWICHOB.

[lonstne oOparHoOi MaTpuilbl. CBSI3b MEXKAY MaTpULEH U 00paTHOW K HeH
MaTtpuiei. Berancnenue obpaTHo# MaTpuIlsl MetogoM laycca.

Jlaboparophas pabota Ne 2. IToHsITE MHTEPIIOJISAIIMOHHOTO MHOTOWJIEHA U €T0 CBOMCTBA.
WNurtepnonupoBanue ®dopMa 3anucu UHTEPHOIALUOHHOTO MHOTOWIeHa CTEeNEeHH N.
(hyHKIHI WnTeprionsaunonHbil MEOTOWIeH Jlarparka: moHstue, hopMa 3arucH.

Ompenenenne pas3ieleHHBIX Pa3HOCTE: IEPBOTO, BTOPOTo, K-ro mopsiaka.

OrmnpenieneHne KOHEUHBIX PA3HOCTEH: MEPBOro, BTOPOro, K-ro mopsiaka.

HNutepnonauuoHHbii MHOTOWIeH HpI0TOHA: MHTEPIIONMPOBAHUE BIEPE]T,
WHTEPIOJNPOBAHUE HA3aI.

YBenuueHue yucia y3JI0B UHTEPHOIAIIMOHHON CETKHU.

CBolicTBa KOHEUHBIX U Pa3/ICICHHBIX Pa3HOCTEH.

ITorpentHocTh HHTEPIIOISAIIMOHHOTO MHOTOYJICHA.




HpI/IHL[I/IH PYHI‘C AJId OLICHKHU MOTrpCIIHOCTHU BBIYMCJICHUM.

JlabopartopHnas pabota Ne 3.
YucneHHOe HHTETPUPOBaHUE

Ompenenenne naTerpana. HeompeneneHHbIN HHTETpAIT.
[ToctaHoBKa 3a7a4n YUCICHHOTO HHTETPUPOBAHHUSL.
[TonsTHE ¥ TEOMETPUUECKUI CMBICT OMPEACICHHOTO HHTETpaa.
dopmya HEHTPATBHBIX MPSIMOYTOJILHUKOB. ['eoMeTprueckoe 000CHOBaHUE.
®opmya Tpamenunii. [ eomeTprudaeckoe 000CHOBaHHE.
dopmyna napabon. 'eomeTpuaeckoe 000CHOBaHHE.
Ksanparypuas dhopmyna ['aycca.
[lorpemHocTh KBagpaTypHOH (hOopMyIEL.

JlabopaTtopHas pabota Ne 4.
[TpubnmxenHoe penieHue
O0OBIKHOBEHHBIX

mud pepeHImanbHBIX
ypaBHeHui (1Y)

Onpenenenne muddepennmansHoro ypauenus (LY).
Onpenenenue pemenus Y.

[TocranoBka 3agaun Komu. Pemenne 3agaun Kommn.

[TonsATHE aHATUTUYIECKOTO METOAA NPUOIIKEHHOTO pelenns 3aaauu Komm.

[loHsATHE YKMCIEHHOTO METOa IPHOIMKEHHOT0 peleHns 3aaadn Kommu.

Mertoa nocneaoBaTeabHOTO AuddepeHInpoBaHuUsI.

I'eomerpuyeckuii cMpic MeToa Diliepa.

MeToabl BTOPOro MOpsAaKa TOYHOCTH: (POPMYIIbI BHIYUCIICHHS.

Meton Pynre-KyTTbl: GOpMYIIbI BEIYUCTCHHS.

OtHocutenpHas ¥ a0COTIOTHAS TOTPELIHOCTb.

IIpumenenue npuHuuna PyHre ams OOCTHXKEHHS 3aJaHHOM TOYHOCTH.
[TpubnmxenHoe 3HaYeHre QYHKIMH B TOUKE N0 MeTony PyHre.

ITopsmox  JIV.

JlaGoparopHas pabota Ne 5.
Pewienue cuctemsl 1ByX
HEJIMHEHHBIX YPaBHEHHH C
ABYMs HCU3BCCTHBIMHA
MeroaoM HeroToHa

Onpenenenne cCUCTEMBl ypaBHEHHH.

OrnpeneneHre peleHus: CUCTEMbl YPABHEHUIA.

[onstue CJIAY. Ycnoue equncteenHocTH pemeHus CJIAY.

Kopensb cucteMsl ypaBHeHUit: rpaduyuecKkast HHTEPIpETaIisl.

[lonsTre yacTHOW MPOM3BOAHON (PYHKIIMH HECKOJIBKAX TEPEMEHHBIX U €€
BBIYHCIICHHE.

Psn Teiinopa: moHsATHE, BEIYUCIUTEIBHBIC (HOPMYJIBIL.

Jluneapusanuss CHCTEMbl JBYX HEJIMHEHHBIX YpaBHEHUH C
HEU3BECTHBIMH.

[Ipasuna Kpamepa i1t pemieHust CHCTEMbI TMHEHHBIX YpaBHEHUH.

Bribop HauanmpHOTO TNPUONMKEHHS K TOYHOMY PEIICHUIO CHUCTEMBI JBYX
HEJIMHEWHBIX YPaBHEHHH C IByMsI HEU3BECTHBIMH MeTo1oM HbroTOHa.

[IpaBmito OCTaHOBKM Ul PELIEHUS CHUCTEMBI ABYX HEIMHEHHBIX ypaBHEHHI
C IByMsI HEM3BECTHBIMH MeTo/10M HpoTOHa.

JIBYMs

JlaGoparophas pabota Ne 6.
OnHOMEpHAas MHHUMM3AIIUS
byHKIIIH

[NocranoBka 3a1a4u OJTHOMEPHON MHHUMH3AIINH.

IMoHsITHE JTOKAIBHOTO U INI00aabHOr0 MuHUMYyMa (GyHKImn Y = f(X).

IToHsITHE JTOKAIBHOTO U II100aabHOr0 Makcumyma (ynkmuu Yy = f(X).

[NonsiTHE yHUMOJATBFHOCTH (D)YHKIIMU HA OTPE3KeE.

Teopema 00 yMEHBIIEHHHM OTpE3Ka JIOKAIM3AIUH TOYKH MHHUMYyMa
(hyHKIHH.

Jlokanu3zaiuss MUHEMyMa (DYHKITUH C TOMOIIIBIO €e rpaduka.

MeTo1 ONITUMAIBHOTO MTOUCKA: TIOHSTHE, BEIYUCIUTEIbHBIC (DOPMYIIHI.

MeTton, OCHOBaHHBI Ha WCHONB30BaHMM Yncen DOHOOHAYYH: TIOHSATHE,
BBIYUCITUTEIbHBIE (DOPMYIIBI.

Merton naeneHus OTpe3ka MonoiIaM: OHSITHE, BRIYUCIUTEIbHBIE (DOPMYJIBL.

MeTo1 «30JI0TOTO CEUYCHUSD: TIOHATHE, BBIYUCIUTENbHBIE (DOPMYIIBI

JlaGoparopnas padora Ne 7.
Munumuzanys QyHKINA
MHOTHX TTePEeMEHHBIX
METOAOM IpajleHTa C
JIpOOJICHUEM IIara

Omnpenenenue TOYKU JOKaIbHOTO MUHUMYMa (PYHKIUH M IepeMEHHBIX.

Omnpenenenue TOYKU MI0OATEHOTO MUHUMYMa (QYHKIMK M MepEeMEHHBIX.

[oHsITHE OKPECTHOCTH TOYKU B M-MEPHOM MPOCTPAHCTBE.

[loHsTHE TOBEPXHOCTH YPOBHS JAJIS LIENE€BOH (DyHKINH.

Omnpenenenue rpaaueHTa GYHKIUN M TIepeMEHHBIX

YcnoBue JIOKAILHOTO MEHUMYMa (DYHKIIMK M MepEMEHHBIX.

Mertox rpagueHTa ¢ IpoOJeHUeM IIara: napameTpbl, GopMylia BEIYUCICHHS
IpUOIMKEHHOT O 3HaYCHNUsI MUHUMYMa (PYHKIIMHU, TPaBUIIO OCTAHOBKHU.

Jlaboparophas pabora Ne 8.
KoMOnHUpOBaHHBIN METO
pelieHus HeTUHEeHHBIX
YpaBHEHU I

[NoHsATHE penieHns] ypaBHEHHS C OJTHUM HEU3BECTHBIM.
KpaTtHocTh kOpHS ypaBHeHuUs. [IpocThie U KpaTHbIE KOPHH.
Cxema mccienoBanue QyHKLIUH.

IMoctpoenue rpadrika GyHKINM.




[Mowuck perieHns ypaBHEHHUSI C OJTHUM HEU3BECTHBIM IpayMueCKUM METOIOM.

MeTton XopA: yCIOBUS, alTOPUTM, Tpadryueckas HHTEPIPETaIHsL.

MerTto/ KacaTeTbHBIX: YCIIOBUS, allTOPUTM, rpadrdeckas HHTEPIPETaIHs.

KoMOuHHMpOBaHHBI ~ METON:  YCJOBHSA,  QIrOPUTM,  Tpaduieckas
HWHTEpIIpeTaIus.

JlabopaTtopHnas pabora Ne 9.
Pemenne cuctem TUHEHHBIX
YpaBHEHUI METOIOM
UTepanuin

Martpuiia 1 BEKTOp: MOHATHE, OCHOBHbBIE JIEHCTBUSI.

Pemenue cucteMbl ypaBHEHUH: TOYHOE U MIPUOIMKEHHOE.

[TonsiTHEe HOPMBI BEKTOPA X HOPMBI MaTpPHUIIBL.

Brruncnenne mepBoit 1 0eCKOHEYHOM HOPMBI BEKTOPa M HOPMBI MaTPHITHL.
[lonsTre aAraroHaIBHOTO TIPeoOIaTaHuUS.

Mertoa utepanuii: HIOHIATHE, ANTOPUTM METOAA.

OreHKa IpeAroIaraeMoro 9rcia HTepanui.

JlaboparopHnas pabota Ne 10.
Brrunciienne coOCTBEHHEBIX
YUCesl U COOCTBEHHBIX

ITonsiTue matpuiipl. JleMcTBUA ¢ MaTpUilaMHu.
[TonsiTHE COOCTBEHHOTO YHCIIa MATPHIIBI.
[TonsiTe COOCTBEHHOTO BEKTOPA MATPHIIBL.

BEKTOPOB MaTPHIIbI [loHsATHE M BBIYHCIEHUE HOPMBI BEKTODA.
CreneHHON METO/I: BBIYUCIUTENbHBIE POPMYIIBI M aITOPUTM.

CreneHHON METOJI CO CJIBUT'aMHU: BBIYUCITUTEIBHBIC (POPMYIIBI M aJITOPUTM.

JlaGoparopHnas padora Ne 11,
ATNmpOoKCUMAITUS TAHHBIX
MeTo1 HaMMEHBIIINX
KBaJIpaToB

ITocTanoBKa 3a1auy aNNPOKCUMALMK JJTAHHBIX.

ITocTanoBKa 3a1a4yil UHTEPIIOJISALIMH.

OTyIn4YKe UHTEPIIOJAIUN U alllIPOKCUMAIMK (DYHKITUH.

I'padmyeckas WLIIOCTpaIlUsl WHTEPIIOIUPYIONICH M alPOKCUMHUPYIOIICH
(hyHKIIHIA.

[Tomrygenue BRIYUCTUTENHHBIX (POPMYIT METO/Ia HAMMEHBIINX KBaJpaToB.

MeTo1 HAaUMEHBIINX KBaAPATOB: AJITOPUTM.

Kpumepuu ouenxku nabdopamopnoii pabomel. nadoparopHas padbora cUMTaeTCs
3aIIMIICHHON, €CIIM CTYJACHT BBIMOJHHWII 33JlaHUEe K paboTe TMOJHOCTBIO U BO BpeMs
YCTHOTO OIpoca IO paboTe MPaBWJIBHO OTBETHJI Ha 3aJlaHHBIC MPEIojaBaTeeM
JOTIOJTHUTEIIBHBIC BOITPOCHI.

NuauBuayajJbHOE JOMALIHEe 3aIaHUe
Ha Bemonnenne N/13 npenxycmoTpeHo 9 4acoB caMoCTOSATENBHOM pabOThI CTYIEHTA.

N3 Nel. Munumu3zauust QyHKIUU OJTHON IEPEMEHHOM.

Llenb: M3yYuTh «METOJ 30JIOTOTO CEYEHMs» IJIsl HAXOXKIEHUS MPHUOIUKEHHOTO
pelieHus 3alayd OJAHOMEPHOM MUHUMU3ALMK (YHKIUH U TIOJYyYUTh MPAKTUYECKUE
HAaBBIKH €0 MPUMEHEHHS.

3amanust Kk paborte: HallTm oOnacTe omnpeaesneHus GYHKUAHU, OINPEACIIUTD
NPOMEXYTKH YHUMOJAIBHOCTH (YHKIUHU; HANUTH NPUOIMKEHHOE pEIICHUE 3aJauu
OJHOMEpHOM MuHUME3aIK  f(X)— MIN ¢ 3a1aHHONW TOYHOCTHIO.

N3 Ne2. PemieHue HEIMHEHMHBIX YPAaBHEHUN: METOA XOpPA W METOJ
KacaTeJIbHbIX.

enp: M3y4uTh M MOJYYUTh NPAKTUUYECKUE HABBIKM PEIICHUS HETUHEHHBIX
YpaBHEHUH C UCTIOJIb30BAaHUE METOJIA XOP/ U METO/A KacaTeIbHBIX.

3amanus K paboTe: ONnpeAeuTh KOPHU YpaBHEHUS TpadUuecKd U aHAIMTUYECKY;
OMPENEIUTh OTPE30K JIOKATU3ALMK KOPHS; 0O0OCHOBATh BBIOOP HEMOABM)KHOW TOUYKH
METOJla XOpJ U Ha4daJlbHOTO NPUOIMKEHUS KaXIOr0 METO/a; BBIYHCIUTh KOPEHb
YPaBHEHUS C 3aJJaHHOM TOYHOCTBIO METOJOM XOpJ M METOJOM KacaTelIbHbIX; CPABHUTH
pe3yNbTaThl ABYX METOOB.

Kpumepuu ouenxu: nns cnaun MJI3 cryaeHTy HEOOXOAMMO NpPEICTaBUTH B
nevyatHoi (pykomnucHoit) popme otuet o MJ[3. 3ammra npoBoaUThCS B (pOopMe YCTHOTO
ompoca CTYJEHTa W HalpaBjJeHa Ha IPOBEPKY CTENEHH YCBOEHHs Marepuana H




NOHUMAaHHUsI TEOPETHUECKUX CBEACHUN, WCIOIB3yeMbIX B IMPOLIECCE BBIMOJTHECHUS
padoTHI.

5.4. Onucanne KpUTEpPUeB OLEHUBAHUS KOMIIETEHIMIA M IIKAJIbI OLleHUBAHMS

[Ipn npomexyToyHou arrecTauu B QopMe auddepeHIpoBaHHOTO 3a4yeTa
UCIIOJIb3YETCs CIIEAYyIoNIas Kajla OIEHUBAHUS: 3a4€T, HE 3a4eT.

KpI/ITCpHHMI/I OLCHUBAHUA I[OCTI/I}KGHI/Iﬁ MoKa3aTeJieh SIBISIOTCS:

HanmenoBanue Kputepuii onenuBanus
MOKa3aTeJisi OLICHUBAHUS
pe3yabTaTa 00y4eHuUs 10
JIMCLIUIIMHE

3HaHUs 3HaHME  TEPMHHOB, MIOHATUN  BBIYUCIUTEIBHOU

MaTEMAaTUKHU

ONPEACIICHUH,

3HaHUE OCHOBHBIX 3aKOHOMEPHOCTEH, COOTHOIICHUH,

pa6OTLI YHUCJIICHHBIX MCTOA0B

IMPUHIUIIOB

OO0BeM OCBOCHHOT'O MaTepuasa

ITonHOTa OTBETOB HaA BOIIPOCHI

YeTKOoCTh U3JI0XKEHUS U HHTCPIIPCTAlNU 3HaHHUI

YmMmenus YMenue pemath CTaHAapTHBIE TPO(ECCHOHATIBHBIE 3a]]a4H C

IMPUMCHCHHUEM MCTO/I0B BBIYHUCIIUTEILHOM MaTeMaTUKHU

YMeHHe UCTIOB30BaTh TEOPETHUECKUE 3HAHMS 111 BHIOOpA METOIUKHU
penieHus: Tpo(ecCHOHANBHBIX 3a1a4

Hagpriku BnaneHHe HaBbIKaMH TCOPETUYCCKOI'0 U SKCIICPUMCHTAJIbHOI'O
HUCCICI0BaHUA 00BEKTOB HpO(l)eCCHOHaHLHOP’I ACATCIBbHOCTH,

CBSA3aHHBIX C BEIYUCIUTEILHOU MATEMATHUKON

KauecTBO BhIIOITHEHHS I/ICCJ'ICI[OBaHI/Iﬁ 00BEKTOB HpO(l)eCCHOHaHLHOfI
JACATCIIBHOCTH, CBA3aHHBIX C BBIYHCIMTEILHON MaTeMaTHKOM

CaMOCTOSTENBHOCTD BBITOJIHEHUS UCCIIEIOBAHUIT 00OBEKTOB
PO ECCUOHAIBHON JEATENHHOCTH, CBSI3aHHBIX C BHIYUCIUTEIIBHON
MaTEMaTUKON

OuneHka npenomaBaTENEM  BBICTABIIAECTCS
MOKa3aTeaen U KPUTEPUEB OLICHUBAHMSL.
Onenka c()OpMUPOBAHHOCTH KOMIIETEHIIMM MO MOKa3aTeNt0 3HAHUS.

MHTETPAJIBHO C YY€TOM  BCeX

Kpurepnit YpOBEHb OCBOCHHSI M OLICHKA
2 3 4 5
3HaHue TepMUHOB, | He 3HaeT TepMuHOB | 3HaAeT TEPMUHBI U 3HaeT TepMUHBI U | 3HAET TEPMHHBI U
OTIpe/IeTICHHH, U OIIpeNeNIeHUN OIpEIENICHHS, HO OIpeleNICHUS OTIpEIENICHNS, MOYKET
MOHATUI JIOITyCKaeT KOPPEKTHO
BBIYHCIUTEIBHON HETOYHOCTH copMyIHPOBATH HX
MaTeMaTHKHI ¢opmyITHpOBOK CaMOCTOSITENEHO
3HaHHE OCHOBHBIX He 3naeT ocHOBHBIE | 3HAeT OCHOBHbBIC 3HaeT OCHOBHBIE | 3HAaeT OCHOBHBIE
3aKOHOMEPHOCTEH, | 3aKOHOMEPHOCTH M | 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, | 3aKOHOMEPHOCTH,
COOTHOLICHHUH, COOTHOUICHHS, COOTHOIIICHNS, COOTHOIIEHHS, COOTHOIIICHHS,
MPUHIIUATIOB pa0bOThl | TPUHIIAIIEL IPUHIIMIIBI IPUHIHAIIBL IIPUHLOHUIIBI
YUCJIEHHBIX METO40B | ITOCTPOCHU 3HAHUHN IIOCTPOCHUS 3HaHuK| IMOCTPOCHUA IMOCTPOCHMA 3HAHWU,
3HaHUH, UX MOKET
UHTEPIPETUPYET U | CaMOCTOATEIBHO X
HCIOJIB3YET MOJIyYUTh U
UCIIOJIB30BATh
O06bem ocBoenHoro | He 3naer 3HaeT TOIBKO 3HaeT MaTepuan OGnagaer TBEpAbIM U
MaTepuaita 3HAYUTENBHON YacTH | OCHOBHOM JUCIWILINHBL B ITOJTHBIM 3HAHUEM




MaTepHana
JTUCIIUTUTAHBI

MaTepHuai
JUCLUIUIMHBI, HE
YCBOMII €r0 JeTaneu

JIOCTATOYHOM
o0BeMe

MarepHuaia
JUCLUIUIMHEI, BIaJceT
JIOTIOJTHUTEIILHBIMHU
3HAHUSIMU

IloaHOTa OTBETOB Ha

He nmaet otBeTHI Ha

JlaeT HemoJIHBIC

JlaeT oTBETHI Ha

JlaeT mmoHEIe,

BOIIPOCHI OOJIBIIIMHCTBO OTBETHI HA BCE BOIIPOCHI, HO HE pa3BEPHYTHIE OTBETHI
BOIIPOCOB BOIIPOCHI BCE OTBETHI Ha MOCTaBJICHHbIE
ITOJIHBIC BOIIPOCHI
YetkocTh W3naraet 3uanus 6e3| Msnaraer 3Hanms ¢ | M3maraer 3Hanus | M3maraeT 3HaHMS B
HU3JIOKCHUS U JIOTHYECKOM HapyILICHUSMH B 0e3 HapYIICHUI B | JIOTHYECKOM
HHTEPIPETAIUH MOCIICAOBATCIFHOCTH | JTOTHUYECKOI JIOTMYSCKOM MOCJICAOBATCILHOCTH,
3HAHUN IIOCJIEAOBATEIIFHOC- IIOCJICJOBATCIBHOC | CAMOCTOATCIIBHO UX
™ TH WHTEPIIPETUPYS U
aHAIU3UPYA
He nmmoctpupyer Beinonusier Beinonusier Brmmonnser
H3JI0KEHHE MOSICHAIOILINE MOSICHSIIOIINE MHOSICHAIOIINE
TOSICHAOIIINMUA CXCMBbI U PUCYHKH PHUCYHKH M CXEMBI | PUCYHKH U CXEMBI
cXeMamu, HCGpC)KHO nc KOPPEKTHO U TOYHO M aKKypaTHO,
pUCYHKaMHU U OINOKaMH IIOHSITHO pacCKpbIBas IOJIHOTY
IpuMepaMu YCBOCHHBIX 3HAaHUU
Hesepno uznaraer u | Jlonyckaer I'pamoTHO 1 IO I'pamoTHO U TOYHO
HWHTEPIPETUPYET HETOYHOCTH B CYUIECTBY n3jaraeT 3HaHUs,
3HAHUS HU3JI0KEHUH U H3JIaracT 3HAHUSA JIenaeT
HHTEPIIpETAlN CaMOCTOSTEIbHEIC
3HAHUN BEIBOJIbI

OHGHKa C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ 10 TIOKA3aTeI0 Y MCHHUSL.

Kputepuit YPpOBEHb OCBOCHHSI U OLICHKA
2 3 4 5

YMeHue pemarsb He ymeer pemats Homnyckaet Ywmeer pemars bezommbouHo peraer
CTaHJIapTHBIE CTaHJapTHBIE HETOYHOCTH B CTaHJapTHBIE CTaHJapTHBIE
npoecCuoHaIbHBIE | MPOPECCHOHANBHBIC | PEHICHUH npohecCHOHANIBH | MpodeccuoHaIbHbIE
3aJ1a4M ¢ 3a/la4¥ ¢ IOMOIIBIO | CTaHJAPTHBIX BIE 371441 C 3a/1a4¥ ¢ MOMOILBIO
MPUMEHEHUEM YHUCIIEHHBIX METO/IOB | TPO(ECCHOHAIBHBI | TTOMOIIBIO YHUCIIEHHBIX METOJI0B
METOJIOB X 3a/1a4 C MMOMOIIIBIO| YUCIIEHHBIX
BBIYHCIUTEIHHON YHCIICHHBIX METOJIOB
MaTEeMaTHKU METOJIOB
Ymenue He ymeer Hcnons3oBanue Ymeer YMeIno ucroib3yer
HCIIOJIb30BaTh HCIIOJB30BaTh TEOPETUYECKUX WCTIOJIb30BaTh TEOPETHYECKHE
TEOPETUIECKHE TEOpeTHYECKHe 3HaHUH U1 BBIOOpa| TeopeTHyecKue 3HaHUS JIs1 BBIOOpa
3HaHMs JUIs BBIOOpa | 3HaHUS U1t BBIOOpa | METOIMKH PEeIleHMsI | 3HAHUS IS METOJUKHU PELICHMS
METOJIMKH PEIICHUS] | METOJUKH pemeHns | npodeccrHoHalbHbI | BBIOOpPa METOAUKHU | MPOGECCHOHATBHBIX
MpopeCcCCHOHANBHBIX | MPO(ECCHOHATBHBIX | X 3aJ1a4 C IOMOIIBIO| PELICHUS 3a/1a4 ¢ MOMOIIIBIO
3aja4 3a/1a4 ¢ MOMOIIIBIO YHCIEHHBIX NpoeCcCHOHANBH | YUCIIEHHBIX METOJIOB

YHUCJIEHHBIX METOOB | METO/AOB BBI3BIBAET | BIX 34134 C

3aTpyJHEHHS MTOMOIIIBIO
YHCIEHHBIX
METOJIOB

OrneHka c()OpMUPOBAHHOCTH KOMITETCHIIUH O MOoKa3aTesr0 HaBbIKH.

Kpurepnit YpoBeHb OCBOEHMSI U OLICHKA
2 3 4 5

Bnanenne naBeikamu| He Biaageet He nocratouno Bnageer IIpodeccuonanpHo
TEOPETUIECKOTO U HaBBIKAMHU XOpOILIO BJIaJI€eT HaBBIKAMU BJIaJieeT HABbIKAMU
9KCIEPUMEHTAIBHOT | TEOPETUYECKOTO 1 HaBBIKaMH TEOPETUYECKOT0 U | TEOPETUYECKOTO U
0 HCCIIEOBaHUA SKCHEPUMEHTAIBHOI | TEOPETHYECKOTO U | 3KCIIEPUMEHTAIbH | IKCIEPUMEHTAIBLHOIO
00BEKTOB 0 UCCIEIOBaHMS SKCIIEPUMEHTAIBHO | OT0 MCCIEA0BAaHUS | UCCIEAOBAaHUS
npodecCHOHANBHONW | 0OBEKTOB TO UCCJIEJIOBAHNUS 00BEKTOB 00BEKTOB




NeSITeNbHOCTH, npodecCHOHATEHONW | OOBEKTOB npodecCHOHAILHO | MPOhHECCHOHATBHOM
CBSI3aHHBIX C JIESATEIIbHOCTH npo¢eCCHOHANBEHON | # ACATEIEHOCTH JIESATEIIbHOCTH
BBIYHCITHTEIHHON JIeSITeIbHOCTH
MaTEMaTUKOU
KauectBo He kauectBeHHO He nocrarouyno He nocrarouno KauectBenno
BEITIOJTHEHHS BBITIOJTHSICT KaueCTBEHHO KaueCTBCHHO BBITIOJTHSICT
UCCIIeIOBaHNN UCCIICIOBAHUS BBITIOTHSIET BBITIOTHSIET HCCIIeTOBAHMS
00BEKTOB 00BEKTOB WCCIIEIOBaHUS WCCJICIOBAHUS 00BEKTOB
podeCCHOHANTEHOM | TpodeccHOHANBHON | 00BEKTOB 00BEKTOB poeCCHOHATTEHOM
JeSITeNbHOCTH, JIeSITENIHOCTH, npodeccuoHaNbLHON |TpodecCHOHaNBHOM | AATENEHOCTH
CBSI3aHHBIX C JIOITYCKAeT TpyOble | NEeATSIBHOCTH, JIeSITEIIbHOCTH,
BBIYHCITHTEIHHON omnoOKu JIOMTyCKAaeT U JIOITyCKaeT U
MaTeMaTHKON UCTIPaBJISCT WCTIIPABIISIET

OINNOKY C OIIMOKHU

MOCTOPOHHEH CaMOCTOSITETTFHO

MTOMOTIIBIO
CamocrosTensHOCTS | He Mmoxer Bemonnser [Ipu Bemonnennn | CaMOCTOSATENBHO
BBITTOJTHEHHUS CaMOCTOSITETHHO WCCIIEIOBaHUSA WCCIIEIOBAHHS BBITIOJTHSIET
HCCIIeJOBAHNM BBITIOJIHATH 00BEKTOB 00BEKTOB HCCIIEIOBAaHUS
00BEKTOB WCCIIEIOBAHUS npoeccuoHaNbHOH |TpodecCnOHaTBHON | 00BEKTOB
npodecCHOHANBHON | O0BEKTOB JESITETHbHOCTH C JeSTeIbHOCTH npodecCHOoHANEHON
JESTSILHOCTH, po(hecCHOHANPHON | MOCTOPOHHEH uHOTAa TpeOyeTcs | MesTelbHOCTH
CBSI3aHHBIX C JIesITeIbHOCTH MOMOIILIO MMOCTOPOHHSIS
BBIUHCIIATEIBHOM IIOMOLLIb

MaTeMaTUKOH




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOIUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE O0ecreyeHue

Ne HaumeHnoBaHnue crieniManbHbIX HOMEUIEHUN U OcHalIeHHOCTh CHEIUATbHBIX TOMEIICHUHN U
MTOMEIIEHUH JJIsl CAMOCTOSITENIbHOM paboOTHhI MOMEILEHUH JIJIsl CAMOCTOSITENIbHOM paboThI

1. VYyeOHast ay1uTopust AJisi IPOBEICHUS CrenmanusupoBaHHasi MeOeIb.

JIEKIIMOHHBIX 3aHATUN MynbTHMeMiiHAs yCTaHOBKA, SKpaH, TOCKH

2. VYyeOHast ay1uTopust AJisi IPOBEICHUS CrenmanusupoBaHHasi MeOeIb.

1a00paTOPHBIX 3aHATHHA KommnbroTeps! Ha 6a3e npoueccopos Intel niu
AMD.
3. UntansHbIi 32)1 OMOIUOTEKH ISt Criennanu3upoBaHHasi MeOeb.

CaMOCTOSITEIILHOM pa6OTBI

KOMHBI-OTCpHaH TCXHHUKA, IOJKIIIOYCHHAA K
CCTU MHTCPHET U NMCIroIIasA JOCTYII B
SJ'IGKTpOHHO'O6pa3OBaTeJ'IBHy1-O cpeny

6.2. JIMIeH3HOHHOE M CBOOOTHO PACIPOCTPaHsIeMoOe MPOrPpaMMHOe o0ecneueHne

No

[lepeyeHp JIMIIEH3HOHHOTO MPOTrPAMMHOIO
obecrieueHus.

PexBu3uTHI MNOATBECPIKAAOMICTO JOKYMCHTA

1.

Microsoft Windows 10 KoprioparuHast

(Cornamenue Microsoft Open Value
Subscription V9221014 Cornamenue
nerictButensHO ¢ 01.11.2020 mo 31.10.2023).
Horosop nocraBku 110 Ne 128-21 ot
30.10.2021.

Microsoft Office Professional Plus 2016

(Cornamenue Microsoft Open Value
Subscription V9221014 Cornamenue
nercreutenbHO ¢ 01.11.2020 mo 31.10.2023).
HoroBop noctaBku [10 Ne 128-21 ot
30.10.2021.

Kaspersky Endpoint Security
«CrannaptHbiii Russian Edition»

Cy6nuuen3nonHsbIi foroop Ne 102 ot
24.05.2018. Cpoxk aeicTBuUS JIMLEH3UH 10
19.08.2020 I'paxxmancko-npaBoBoit Jlorosop
(Kontpakt) Ne 27782 «IlocTtaBka mposieHUs
npaBa moJib30BaHus (uien3un) Kaspersky
Endpoint Security ot 03.06.2020. Cpoxk
nevicrBusa nuren3nu 19.08.2022r.

Google Chrome

CBoboaHO pacmpoctpansiemoe [10 cornacHo
YCIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHUS

Cpensl mporpammupoBanus Dev C++ |
CodeBlocks, Visual Studio Community
Edition

CBoboaHo pacripoctpansiemoe [10 cormacHo
YCIIOBHSIM JIMIIEH3UOHHOTO COTJIAIICHHUS




6.3. [lepevyeHnb y4eOHBIX U3IaHUI U Y4eOHO-METOAUYECKUX MAaTEPUAJIOB
1. TIlerpos, U. b. BBenenre B BEIYUCIUTEIBbHYIO MaTeMaTUKy: yueOHoe mocooue / U. b. Tletpos, A.

N. JlobanoB. — 3-e m3n. — MockBa: UntepHer-Yuusepcurer Mudopmarnuonusix TexHomorui
(UHTYUT), Air Ilm Ap Memma, 2020. — 352 c¢. — ISBN 978-5-4497-0545-7. — Tekcr:
anektpoHHsld // Ludposoir obOpazoBarensHbIi pecypc IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/94848.html

2. bBospumnoB, M. I'. IlpuknagHeie 3a1aud BRIYUCIUTEIFHON MAaTEMaTHKH M MEXaHHMKH: yuyeOHOe
nocobue / M. I'. bospunnoB. — CaparoB: By3oBckoe obpazoBanue, 2020. — 344 ¢. — ISBN 978-5-
4487-0689-9. — Texkcr: anekrponnsiit // Lludposoit oopazoBarensHbiii pecypc IPR SMART: [caiiT].
— URL.: https://www.iprbookshop.ru/93067.html.

3. Bapt, T. E. MeToabl BRIYHCIUTENBHON MaTeMaTHkH. Pemenne nuddepeHnmnanbHbpIX 1 MAaTPUIHBIX
ypaBHeHul: yuebHoe nmocoodue / T. E. OBapt, B. B. Ilo3mseB. — CapartoB: By3oBckoe oO6pa3oBaHue,
2020. — 94 c. — ISBN 978-5-4487-0674-5. — Tekcrt: anexrponnsiii // LndpoBoit 06pazoBaTenbHbBII
pecype IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/91119.html.

4. bospmuHoB, M. I'. BerauciautensHbie METOABI alreOpsl W aHanm3a: yueOHoe mocobue / M. T.
BbosipminnoB. — CaparoB: By3osckoe obpazoBanue, 2020. — 225 ¢. — ISBN 978-5-4487-0687-5. —
Tekct: anekrponnsii // I{udpoBoii obOpaszoBarenbubii pecypc PR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/93065.html.

5. Hemuposuu b. I1., Mapon U. A. OcHoBBI BeuncnuTeabHON MaTemaTuku. M3a-Bo «Jlanb», 2006. —
664 c.

6. AwmocoB A. A., Iyounckwuii FO. A., Komuenosa H. B. BeruucnurensHsie METOBI JUIsI HHKEHEPOB.
—M.: MDOH, 2003. — 595 c.

7. Kupees B.U., [lantenee A.B. Uucnennsie Meroasl B mpuMepax M 3amadax. — M.: Beicmias
mkoJa, 2008 .

8. Boeomun, B. B. BrerumcnutenbHas mMaTeMaTHKa W CTPYKTypa aJropuTMoB: y4deOHumk / B. B.
BoeBogun. — MockBa: MockoBckuil rocygapcTBeHHbI yHuBepcutrer umenu M.B. JlomoHocoBa,
2010. — 168 c. — ISBN 978-5-211-05933-7. — Tekct: »snexktpoHHslii // Lludposoit
obpazoBatensHbIil pecypc IPR SMART: [caiir]. — URL.: https://www.iprbookshop.ru/13042.html

9. Porosa, H. B. BeruncnurensHas Matematuka: yuebnoe nocodue / H. B. Porosa, B. A. Prrukos.
— Camapa: ITIoBOMKCKMI TOCYIapCTBEHHBI YHUBEPCUTET TEJIEKOMMYHHUKAUH U WH(POPMATUKH,
2017. — 167 c. — Texkcr: anexTpoHHbIi // Lndposoit obpazosarensublil pecypc IPR SMART: [caiit].
— URL.: https://www.iprbookshop.ru/75370.html

10. bonnapenko T. B. BoruucnurenbHas matemartuka. JIabopaToOpHBIA NMPakTHUKYM JUIs CTYAEHTOB
nanpasiieanii 09.03.01 — Hudopmarnka u BerauciurenbHas Texauka, 09.03.04 — IIporpammuas
umxenepus / T.B. bonnapenko, E. A. ®enoroB. — benropoa: U3n-so BI'TY, 2017. — 86 c.

11. BopoOsesa I'.H., [lanunosa A.H. [IpakTukym 1o BBIYMCIUTEIBHON MaTeMaTUKe - 2 n3aHue. -M.:
Bricmias mkoma, 1990 r.

12. Topmmes C. B. BpruucnurensHas maremaruka: ydeOHoe mocobue. — CI16.: BXB-IletepOypr,
2004 r.

13. Tlerpos U. b., Jlo6anoB A. W. Jlekiuu 1Mo BHIYHCIHTENBHON MaTeMaTHke: ydeOHOe mocodue. —
M.: BUHOM. JlaGopatopus 3uanuii, 2006 r.

6.4. IlepeyeHb MHTEPHET PeCYPCOB, NPOdecCHOHAIBHBIX 0a3 JaHHBIX,
HHGPOPMALMOHHO-CIIPABOYHbBIX CHCTEM

1.  DnexrtponHas 6ubnmnoreka (Ha 6a3ze DbC «bubmoTex») — Pexum noctyna: http://ntb.bstu.ru
2.  DnektpoHHO-OuOMMoTeuHas cucrema [IPRbooks — Pexwum noctyna: http://www.iprbookshop.ru

3. DnekTpoHHO-OMONMOTEe4YHAs cuctema «YHuBepcuterckas Oubmanoreka ONLINE» — Pexum
nocryma: http://www.biblioclub.ru/
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