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1. MOACHUTEJIbHASA 3AIINCKA

1.1. MecTO IMCHUILTAHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMMbl

[Iporpamma muUCHMIUIMHBEI pa3paboTaHa B COOTBETCTBUU C  (pemepaibHBIM
rOCyJJapCTBEHHBIM  00pa30BaTENbHBIM  CTAHAAPTOM  BBICHIETO  OOpa30BaHUSI IO
HanpasieHuto noarotoBku  44.03.05 Ilegarornuyeckoe oOpa3zoBanue (¢ JAByMs
npo@wIsiMi  TIOATOTOBKH) (YpOBeHB OakajnaBpuaTa), YTBEPKICHHBIM IPUKA30M
MunucTepcTBOM oOpazoBaHus U Hayku Poccuiickoit denepanuu ot 22 ¢espans 2018 r.
Neo 125; ®enepanbhubiM 3akoHOM «O06 o6pazoBanuu B PO» ot 29.12.2012 Ne 273-D3;
npodeccroHanbHbIM cTanaapToM «llegaror», yrBepkIeHHbIM IPUKa30M MHUHHCTEPCTBA
Tpyaa u couuanbHoOM 3amuThl Poccuiickoit deneparuu ot 18 okts6pst 2013 1. Ne 544H.;
HOPMATHUBHO-TIPABOBBIMU  JJOKYMEHTaMH, pPErJaMEHTUPYIOIUMH 00pa30BaTeIbHbIHI
nporiecc B KITIY wum. B.II AcradbeBa 10 HaIMpaBJICHHOCTH (TIPOQHUIIO)
oOpasoBarenpHOl mporpamMmbl  «MaTemMaTuka W HHPOPMATHUKA», OYHOH (POPMBI
oOydyeHHs: B MHCTUTyTe MareMmaTuku (usuku u uHpopmatuxku KITIY um. B.IL
AcTtadneBa ¢ IpUCBOCHUEM KBaM(UKAMU OakanaBp.

JucuumiiHa OTHOCUTCS K JUCHMIUIMHAM YacTH, (GOpMHUPYEMOW ydacTHUKaMU
0o0pa30oBaTENbHBIX OTHOWIEHWA  y4eOHOro IUIaHa OCHOBHOM NpOo(ecCHOHATBHON
o0pa3oBaTenbHON TIPOrPaMMBbI, U3y4aeTCs BO 7 U 8 cemMecTpax, WHACKC TUCIUTIINHBI B
yueOHoM 1iane b1.BJ1.01.05

1.2. Tpy10eMKOCTb JUCHUIIIMHBI

OO61mast Tpy10€MKOCTh JUCIUIUIMHBI COCTABIISET 3 3a4eTHBIX equHullbl, 108 gacos,
W3 HUX KOHTAaKTHBIX yacoB 60,5:

Jlexumii — 28

JlabopaTopHbIix pabot — 32

YacoB camocTosATenbHOM paboThl — 47,5

KonTtpous (3auer, 3adet ¢ oneHkoi) — 0,5

Hucuuminna, corjiacHo rpaduky yueOHOro mpoiiecca, peanusyercsa Ha 4 kypce B 7
u 8 cemectpax. @opma KOHTPOJISI — 7 CEMECTP — 3aYET, 8 CEMECTP — 3a4ET C OLCHKOM.

1.3. Hear u 3agauu aucuuiinabl «I[IporpaMmMupoBaHue BBIYHCIUTEIBHBIX
aJITOPUTMOB»

CoBpeMeHHbIN TOCYIapCTBEHHBIM 00pa30BATENbHbBIN CTaHAAPT MO HAMPABICHUIO
noarotoBku «llemarornyeckoe oOpa3oBaHWe)» NPENNUCHIBAET OakalaBpaMm BIAJETh
COBPEMEHHBIMH  CPEICTBaMH  00paOOTKM  HWH(POpPMAIIMM, OPUEHTUPOBATHCS B
MPOTrPaMMHOM OOECIIEYEeHUH, YMETh WCIIOJIb30BaTh COBPEMEHHBIC TEXHOJOTUU JIIs
MpoQEeCCUOHATILHON JCSATENIBHOCTA. JTU TpeOOBaHMs CTaHAAapTa B TIOJHOW Mepe
peanu3yroTcs TpPU HM3YYCHHH IUCHUIUTUHBI «[IporpaMMupoBaHne BBIYMCIUTEIHHBIX
anroputMoB». Kpome Toro, maTepuan Kypca MOXKET OBbITh UCTIOJIB30BaH BBIITYCKHUKAMHU
B Mocenyomiei mpodeccHoHanbHOM NeSITETbHOCTH B CUCTEME TTPO(HIIBHOMN TITKOJTHI.

Hucrumnaa  «[IporpamMMupoBaHue BBIYUCIUTEIBHBIX aAJITOPUTMOBY HATJISITHO
JEMOHCTPUPYET IIHPOKHE BO3MOXKHOCTH BBIUUCIUTEIHPHOM TEXHUKH IS PCIICHHS
MPUKIIAIHBIX 3aJlad B Pa3IMYHBIX OOJACTAX HAYyKH, pacUIUpsieT Hay4YHBIM Kpyro3op
CTyIeHTOB. Marepuasi Kypca TECHO CBSI3aH C OCHOBHBIMU TIOHSITUSIMH aJIre€OpBhl,
MaTeMaTUYECKOro aHaiau3a, Teopuu AuddepeHImaibHbIX YpaBHEHUHN, YypaBHEHUMN
MaTeMaTU4ecKon (PU3UKU, U PACKPHIBAET NMPUKIIATHON ACTIEKT 3TUX MOHATHH.

Henb aucUMIUIMHBI: OOECIEUUTHh BiIaJCHUE B HEOOXOIMMOM OOBEME HAyYHBIM
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(GyHIaMEHTOM BBIYHCIUTEIHLHON MAaTeMAaTHKH, MIOHUMaHue ee¢ (DaKToB, WMIEH, METOOB,
BO3MOKHOCTh PEIICHUSI TPUKIAJHBIX MaTeMaTHYeCKHX 3a1ad myTeM 3(¢heKTHBHOTO
MIPUMEHEHUS KOMITBIOTEPHBIX TEXHOJIOTHH. C(HOPMUPOBATH OMpPEACICHHBIH YPOBEHB
MaTeMaTUYeCKOW BBIYMCIIUTEILHON KYJIBTYPHI.

OcHOBHBIE 337]a4H:

OBJIaJICHHE OCHOBaMHU (YHIAMEHTAIBbHBIX 3HAHUW B 00OJACTU BBIYUCIUTEIHLHOU
MaTEeMaTUKH;

U3Y4YCHHUE AJITOPUTMOB MPUOTMKEHHBIX BBIUUCICHUHN, MPUMEHSIEMBIX JJIs1 PEIICHUS
MIMPOKOT0 Kpyra MaTeMaTH4eCKUX 3a/1a4;

3aKpeIUICHHE TMPAKTHUYECKUX HaBbIKOB wucrnosb3oBanuss WKT B ydeOHO-
MO3HABATENBLHON U Oyayield MnpoecCHOHANIbHON JEATEIBHOCTH B 00JacTH (U3HKO-
MaTeMaTHYeCKUX U MH(POPMAIIMOHHBIX HAYK.

1.4. Ilnanupyemble pe3yabTaThbl 00y4eHHs

[Ipomecc wm3ydeHWs IUCIUIUIMHBI HAMNpaBIeH Ha (OPMHUPOBAHHUE CIETYIOIMINX
KOMITETEHIINM:

VYK-1 — CnocobGeH oCylecTBIsITh MOUCK, KPUTUUECKUW aHadu3 W CHUHTE3
nH(}OpMAIUH, TPUMEHSITh CUCTEMHBINA ITOAXO/ JIJIs1 PEIICHUS TOCTABICHHBIX 3a/1a4

[IK-1 — Cnoco0GeH opraHu30BBIBATh MHAWBUIYAIBHYIO M COBMECTHYIO Y4€OHO-
MIPOEKTHYIO IESITEIIbHOCTh 00YJalOUXCsl B COOTBETCTBYIOIIEH MPEAMETHOM 001acTu

Hucrumuinaa «IIporpaMMupoBaHre BBIYUCIUTENBHBIX QJITOPUTMOBY HalpaBlieHa
Ha (QopMupoBaHHE KOMIIETCHIIMM, YKAa3aHHbIX B YTBEPKICHHOM YHHUBEPCUTETOM
PaGounMm y4eOHBIM TIJJTAHOM OCHOBHOW mpodecCHOHANBHOW  00pa3oBaTeIbHOM

IIporpaMmebl I10 HAIIPABJICHUIO ITIOATOTOBKH «HGII&FOFI/I‘IGCKOG 06p330BaHI/Ie» (Ta6J'II/II_[a
1).

Tabmuma 1

Ilnanupyembie pe3yJbTaThI 00yUeHUSA

3aga4u ocBOCHUSA IInanupyemble pe3yJIibTaThl 00y4eHUs 110 Kon pe3yabrara
JUCIHUILIHHBI TUCIHUTLINHE (0eCKpUnmMopbul) o0y4eHUs1
(xomnemenyusi)
OBIIAJICHHE 3nams: YK-1 - Cnocoben
OCHOBaMH MPUOJIMKEHHBIE METO/IbI PEIICHUS OCYILECTBIATh IOUCK,
(GbyHIaMEHTAIbHBIX | MaTeMaTHYECKHX 33]a4; UCTOUHUKU KPUTUYECKUM aHau3
3HaHUH B 00JIaCTU | BOBHUKHOBEHUS MOTPEITHOCTH; CTIOCOOBI 51 CUHTE3
BBIYHCIIUTEIILHOM HCCIEA0BAHUS CXOUMOCTH U YCTOMYMBOCTH uH(popMaIuy,
MaTeMaTHKHU; YUCJIEHHBIX METOJIOB; OCHOBBI TEOPUU MIPUMEHSATH
Pa3HOCTHBIX CXEM CUCTEMHBIH  TIOJIXOJT
HA3Yy4YCHHE YMeTs: TS pemeHus
aIrOpPUTMOB YUCJIEHHO pellaTh YpaBHEHUsI, IPUMEHSS 1151 MOCTaBJICHHBIX 3a7a4
MPUOJIKEHHBIX ATOTO CJICJICTBUSI K3 TEOPEMBI O CKUMAFOIIINX I[IK-1 - Coocoben
BBIUHCIICHHH, OTOOpaKECHHSIX; YUCIEHHO PEIIaTh CUCTEMbI OPraHu30BbIBaTh
NPUMEHSAEMBIX  JIJIS | JIMHEWHBIX U HEJTMHEUHBIX YPABHEHHUI; WHIUBUAYAIBHYIO U
pEUICHUsT IIMPOKOrO | MHTEPHOJMPOBATh U alllPOKCUMHUPOBATH COBMECTHYIO y4eOHO-
Kpyra ceTOYHbIE QYHKIUU; TPUMEHATH (HOPMYIIbI IIPOECKTHYIO
MaTeMaTUYECKUX qucleHHOro TuddepeHIpoBaHus U JIESITENBHOCTD
3aj1ad, WHTETPUPOBAHUS; TIPUMEHSITH METO IbI o0y4armuxcs B
YHUCIIEHHOTO perieHus quddepeHInanTbHbIX COOTBETCTBYIOLIEH
3aKpeIUICHUE YpPaBHEHUH, B TOM YHCJIE, B YACTHBIX MpeIMETHON 00IacTH
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MPaKTUYECKHUX MIPOU3BOIHBIX; OI[EHUBATH BO3ZHUKAIOIILYIO
HaBBIKOB MOTPEIIHOCTbD; OCYLIECTBIISITh IPOBEPKY
WCIIOb30BaHUS YCIIOBUM CXOAMMOCTH U YCTOWUHUBOCTHU
UKT B  y4eOHO- | NPUMEHSIEMBIX METOOB

[O3HABATEJIbHON W | BoageTs:

Oymymen HaBbikamu KOMIBIOTEPHOM peaiu3aluu
npo(ecCHOHATIBHON | YHCIIEHHBIX aJTOPHUTMOB PEIICHHS
NesITeNIbHOCTH B | MaTeMaTHYECKHX 3a]a4

obmact  (pu3HKO-
MaTeMaTU4ecKuX H
MH(POPMALMOHHBIX

HayK

1.5. KoHTpOoJIb pe3yJbTaTOB 0CBOECHMS THCIIUIIIUHBI

B xozae n3ydeHust AUCUMILTUHBI UCTIOIB3YIOTCS TAKUE METO/IbI TEKYIIETO KOHTPOJIS
yCIIeBAEMOCTH KaK: TIOCEUICHHE JIeKIUW, BBINOJHEHHE JabopaTOpHBIX pador,
TECTUPOBAHUE, KOHTPOJIbHBIE PAOOTHI.

dopmbl IPOMEKYTOUHOM aTTECTAIIMK — 3a4ET, 3aYET C OLIEHKOM.

O1ieHOYHBIE CPEICTBA PE3YyIbTATOB OCBOCHUS AMCLUMILIMHBI, KPUTEPUU OLEHKU
BBITIOJIHEHUSI 3aJlaHuil TpencTaBieHbl B pasaene «DOHIbl OLEHOYHBIX CPEACTB IS
IPOBEJCHUS POMEKYTOUHON aTTECTALlUU.

1.6. Ilepeuenb 00pa3oBaTeJbHBIX TE€XHOJIOTHI, HCIOJIb3yeMbIX NPH OCBOCHUH
AUCHHUILINHBI

B kypce npumeHstoTcs cienyomue o0pa3oBaTelbHbIE TEXHOJIOTHH:

Texnonocusa  npocpamMmMuposanHo2o  obyueHus - YOpPaBIsieMO€ YCBOCHHE
MPOrPaMMHUPOBAHHOTO y4e€OHOTO MaTepHaja ¢ MOMOIIBIO AJIEKTPOHHOTO O0ydYaromiero
ycTpoiictBa. IIporpaMMmupoBaHHbI y4eOHBI Marepuan NpelCTaBlAeT CO0O0Ml CepHro
CPaBHUTEIBHO HEOONBLIMX TOpuUMiA yuyeOHOM wuHbopManuu («KaapoB», Qailios,
«IIaTOB»), TOJAaBa€MbIX B  OMNPEIEICHHON  JIOTUYECKOW  IMOCIEN0BATEIHHOCTH.
[IporpamMmMupoBaHHble ydeOHblE MaTepuajbl pa3MEIIalOTCs B SJIEKTPOHHOM cpene
JUCLMILIUHBI B JIOTIOJIHEHUE K TPAJULIMOHHBIM JIEKLIUSIM.

Texnonoeus 21ekmpoHHo20 00yueHus - OOydeHHE C MOMOIIbI0 MH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTUN TOCPEACTBOM 3JIEKTPOHHOW Cpeabl JUCHUIUIMHBI,
peanu3oBaHHOM Ha mardopme Moodle.,

Texnonocusi napannenrbHo2o o0Oy4enus — TIPEANONaraeT pacrapelyieiiBaHne
mpolecca pelieHns OHOW KPYIHOM 3a/lauu Ha OTAeNIbHbIE (PParMeHThI, BBIOIHSIEMbIC
MOJArPYNIaMH CTYICHTOB MapajlieIbHO, THO0 MapauieIbHOe pelieHre OAHON U TOHU Ke
3aJaudl Pa3TMYHBIMA METOJaMH C TOCIEAYIOMIMM OOCYXIEHHEM H CPaBHUTEIbHBIM
aHAJIM30M OCOOCHHOCTEH KaXKJI0TO METOoa



2. OPTAHU3AIIMOHHO-METOANYECKHUE JOKYMEHTBI

2.1. TexHos0THYeCKA KAPTA OCBOEHUS IUCIHUILINHBI
(o01mast TPyA0eMKOCTH AUCHMILIMHBI 4 3.e.)

HaumenoBanme pasgesioB u Tem aucuuiiinael | Beero | Konrakr | Jlekumit | JIa6. | IIpakTnyeckux | KP3 Cam. KP3 KonTtpoan
4ac0B padoThI
7 cemecTp 36 28 12 16 0,25 7,75

Monayasb 1. BxoaHoit moayib 5,75 4 2 2 1,75 -
Tema 1.1. Haznauenue u OCHOBHbBIE MTOHATHUSA -
Kypca 2 2 2
Bxo1HOW KOHTPOJIb. ) BXOAHOC

3,75 2 2 1,75 TECTUPOBAHUE
Moayasb 2. Unc/jieHHbIe MeTOAbI PelIeHUs
3aj1a4 ajareopol 14 12 6 6 2
Tema 2.1. Penienue HEIMHEMHOTO ypaBHEHUS 4 4 2 2 3amura 1a6. padbor
Tema 2.2. PemieHue cucTeM JTMHCHHBIX 4 3 3amuTa n1a6. padboT
ypaBHEHUU 7 7
[IpomexyTouHOE TECTUPOBAHUE T10 2 1 4 IIPOMEKYTOYHOE
MOJYJIIO 5 1 TECTUPOBAHUE
Mopayas 3. Ilpudaun:kenue pyHkumii 16 12 4 8 4
Tema 3.1 MnTepnionauus 6 6 2 4 3amura 1a6. padot
Tema 3.2 Anmpoxcumarust 4 4 2 2 3amuTa 5126. padboT
[TpoMexyTOUHOE TECTUPOBAHUE IO 3 MOYJIIIO 3 1 1 2 ITpomexyTounoe

TECTHPOBAHUE

3ammTa KOHTPOJIbHOM paboThl Ne 1 3 1 1 2 KontposnbHast pabota
3AYET 0,25 0,25 - - - 0,25 - - 3a4eT




HaumeHoBaHue pa3aesioB u TeM qucuumaudbl | Beero | Konrakr | Jleknmii | Jla6. | [Ipaktuueckux | KP3 Cam. KP3 Koutpoan
4ac0B padoThI
90 32 16 16 22
8 cemecTp 72 32 16 16 0,25 39,75
Monyab 4 UncjieHHbIE MeTOAbI pelIeHUus 6 6 10
32124 MATEMATHIECKOI'0 AaHAJIN3Aa 22 12
Tema 4.1 Yucnennoe nuddepeHnupoBanme 6 4 2 2 2
Tema 4.2 UnucneHHOE HHTETPUPOBAHUE 11 7 4 3 4
[IpomexxyTouHoe TecTupoBaHuE 10 4 MOAYJTIO 5 1 1 4
Moayas S Hucnenusie MeTOI[bIUpeIHeHI/IH 38 18 10 8 20
Qg depeHIraIbHbIX yPaBHEHUH
Tema 5.1 Pemenue 3amaun Kommu gos OY 8 4 2 2 4
Tema 5.2 Pemenue kpaesbix 3aga4 st OJ1Y 10 6 4 2 4
Tema 5.3 Pemenne YMO 10 6 4 2 4
IIpoMekyTOYHOE TECTUPOBAHUE IO S MOJYIIIO 5 1 1 4
3amuTa KOHTPOJILHOU paboThl Ne 2 5 1 1 4
Moayab 6 UTorosslii MO1yJIb 12 2,25 2 9,75
HroroBoe TecTupoBaHue Mo BCEMY Kypcy 11,75 2 2 9,75
3AUET 0,25 0,25 - - - 0,25 - - 3a4yer
HUTOI'O 108 60,25 28 32 0,5 47,5




2.2 Conep:kaHue OCHOBHBIX Pa3/ieJI0OB U TeM U CIHUIJINHBI

Monayas 1. BxogHoi moayJib
Tema 1.1. HaznayeHnne 1 0CHOBHbBIE OHATHS Kypca. PoJib 1 MeCTO YnCIeHHBIX
METOHO0B B CHCTEMe HAYK
BplunciuTenbHbld  OKCIIEPUMEHT,  MaTEMaTH4ecKas  MOJENb,  JUCKPETU3aLMs
MaT.MOJIeNIU, CETKa, IIar CETKH, y3€JI CeTKH, CeTO4YHas (PyHKIMs, aOCOIIOTHAS MOTPEIIHOCTb,
OTHOCHUTENBHAS MMOTPEIIHOCTh, ICTOYHUKHU MOTPEIIHOCTH, YCTOMYHUBOCTD, CXOJIUMOCTb.

MoayJib 2 UncjieHHbIe METOAbI PellIeHUs 3a/1a4 aJIreopsbl
Tema 2.1. PemieHue HeJIMHEITHOT0 YpABHEHMUH.

WUrepanvioHHBIE METOIBI, JTalbl PEIICHHUS HEIMHEHHOTO YPAaBHEHMS, YCIIOBHE
CYILIECTBOBAHMS €IMHCTBEHHOI'O KOPHSI HA OTPE3KE, CIIOCOOBI OTAEICHHS KOPHS.

Metonsl mpocToM wuTepauuu, HpIOTOHA, AUXOTOMUH, XOpJ, CEKYIIUX. Y CIOBUSA
CXOJUMOCTH, BBIOOp HaYaJIbHOTO NPUOIMKEHHS, KPUTEPUU OLIEHKU MMOTPEUIHOCTH.

Pemenue cucreMm HEIMHENHBIX YPaBHEHUM.

Meton urepauuu, mero Hpr0TOHA IS CUCTEM HEJIMHENHBIX YPABHEHUMU.

Tema 2.2. Pemenue cucteM JIMHEHBIX YPABHEHUIA.

CXoIuMOCTh METOJIOB M €€ KpPUTEpUHU, HEBsI3Ka, YHUCIO OOYCIOBIEHHOCTH, OIIEHKa
norpemHocT. IIpsimple Meroabl: metonx l'aycca (CXeMbl €IUMHCTBEHHOIO JEJIEHHA U
ONTUMAJIBHOTO HUCKIIIOUEHHUS), MPOTOHKa. MTepaionHbie MeToabl: Metoa Skobu, 3eiimens,
[IPOCTOU Urepanuu, Puyapacona, MeTo 1 MUHUMAJIbHBIX HEBS30K.

Moayas 3. IIpubdau:kenne GyHKIuM
Tema 3.1. UnTepnoasinusi pyHKIIHIA.

[Tpubnuxxenne (yHKUMA anreOpanyecKMMU MHOTOWICHAMH, YCIOBUE WHTEPHOJISLUH,
UHTEpHoJsAUUOHHbIE  Qopmynbl  Jlarpanxka wu  Heilorona. KycoudHo-nmonMHOMHUanbHas
unTepnosinua. Kyonueckue criyaiiHsl.

Tema 3.2. Annpoxkcumanus GpyHKIUIM.

VYcnoBue anmpokcHMalud, annpoKCHMalus OOOOIIEHHBIM MHOTOWIEHOM IO METOAY

HaVMEHBIINX KBAIPaTOB

3ayer 7 ceMecTp

Mopyab 4. YUucaeHHbIEe METOAbI PEelIeHHU 32/1a4 MATEMATHYECKOI0 AaHAJIU3A
Tema 4.1. Uncaennoe nugdepeHnupoBanue.

KoHeuHo-pa3HOCTHas anmpokcuMmanusi Npou3BoaHOM. HekoppeKkTHOCTh orepanuu
YUCIIEHHOTO muddepeHupoBaHusl. Hucnennoe nuddepeHmpoBanme MyTeM
muddepeHurpoBaHUS MHTEPIOISIUOHHBIX (QOPMYJ,  MOTPEIIHOCTh (POpMyI, MOPAIOK
TOYHOCTH (HOPMYIL.

Tema 4.2. UnucjieHHOE HHTETPUPOBAHMNE.

KBagparypasie cymmbl u  GopMmynbl, (GOpMyNIBl NPSIMOYTOJBHUKOB, Tpamnelnid,
Cumrcona. [lorpemHocTs KBajpaTypHbIX (OpMyN, TOPAIOK TOYHOCTH  (OpMYIL,
aroCTEePUOPHBIE OLIEHKU MOTPeIHocTH 1o popmye Pynre.
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Moayasb S. UncieHHble MeTOABI peleHus Au@depeHIHATbHBIX YPABHEHHH
Tema 5.1. Pemmienue 3agaun Komm 1151 00bIKHOBEHHBIX JH(PepeHunaabHbIX
YPaBHEHU
Cerka u cerounas ¢yHkuus, CeTka U ceToyHasi (PyHKIHS, allpOKCUMALUs YpaBHEHUH,
pa3HOCTHas CX€Ma, MOPAJOK TOYHOCTH, YCTOMUMBOCTb, CXOAMMOCTb, IIA0JIOH, SIBHBIE U
HesiBHbIEe cxeMbl. Pemenue 3amaun  Komm i OOBIKHOBEHHBIX UG (epeHINaTIbHBIX
YPaBHEHUN W CHCTEM YpaBHEHMM MeTonaMmu Ounepa, Pynre-Kyrra, Anamca, nopsuox
TOYHOCTH METOJIOB U CIIOCOOBI OIIEHKU MOTPELUIHOCTH PELICHMUS.
Tema 5.2. Pemmenue kpaeBbIX 3a1a4 AJ151 00bIKHOBEHHBIX JU(epeHIIHaIbHBIX
YPaBHEHU
Pemenne kpaeBbix 3amau s auddepeHIHaTbHBIX YpPaBHEHHM BTOPOTO TMOPSIKA:
METO/IbI CTPEJIbOBI U MPOTOHKH.
Tema 5.3. Pemenue audpepeHunajbHbIX ypaBHEHUI ¢ YACTHBIMU MPOU3BOIHBIMH.
OOmmii BUJ ypaBHEHHUS C YaCTHBIMH MPOU3BOJHBIMU. YPaBHEHHS MaTEMaTUUYECKON
¢usuku. Knaccudukanus ypaBHeHU MaTeMaTudeckod ¢pu3uku. [Ipumepsl pa3HOCTHBIX CXEM
JUTsl TapaboJInyecKOro, TUNepO0IMYECKOro, AJUIENTUYECKOrO YPABHEHUH.

Monayas 6

3a4er ¢ OLIEHKOU & cemecTp

2.3.M€TOHH‘I€CKI/IC PEKOMEHIAIMNH 110 OCBOCHHIO JUCIHUILINHDBI

BBenenue
Mertoanueckue peKOMEHJAINU COAEPKAT:
1. PexoMeHanimu 1o opraHuzanuyd pabOThl CTYJIEHTA Ha JIEKIMSIX M MPaAKTHUYECKUX
3AHSATUAX
2. PexoMeHtaninu mo opraHu3aiu caMOCTOSITEIbHON paboThl CTyACHTA
3. PexoMenannu no paboTe B MOAYJIbHO-PEUTUHTOBOM CUCTEME.
4, CoBeThI 1O MOATOTOBKE K 3a4eTy.

MeToaunueckue PEKOMEHIAIUH 110 OPraHU3aAlluH paﬁ()TbI CTYACHTA HA JICKIIUAX

Bo Bpems nekuuid MO AUCHUIUIMHE CTYACHT JAOJKEH YMETh CKOHIIEHTPUPOBATh
BHUMAaHHE HAa pacCMaTpUBaeMbIX MpoOJeMax W BKIIOYATH B pabOTy BCE BHIBI TMaMSTH:
CIIOBECHYI0, OOpa3Hyl0 H MOTOpPHO-ABUTaTeNbHYIO. Jlmsi 93TOro emy HEoO0X0oauMo
KOHCIIEKTUPOBATh MaTepuall, U3JlaraeMblii mpernogaBareaeM. Bo Bpemsi KOHCIIEKTUPOBAHUS B
paboTy BKJIFOYAETCS MOTOPHO-JBUTaTelibHAs MaMmsTh, MO3BOJstONMIas 3(PEGEKTUBHO YCBOUTH
JEKIIMOHHBIM Marepuall. KaxkaoMmy CTyJeHTy HeoO0XOJMMO TMOMHUTh O TOM, 4YTO
KOHCTIEKTUPOBAHUE JICKIIMU — 3TO HE AUKTAHT. CTYJIEHT JOJDKEH YMETh BBIJICISATH IJIABHOE U
(bUKCHpPOBaTh OCHOBHBIE MOMEHTBI «CBOMMHU CJIOBaMU». ITO ropaszao 6osee r3hPeKTuBHO, YeM
3aMHUCh IO TUKTOBKY».

[Tocie KkaXI0M JIEKUMH NPOBOAUTCA MUCBMEHHBIM ONPOC MO MaTE€pUAIaM JIEKIIUU B
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cpeze IeKTPOHHOTO y4deOHoro Kypca. [Togbopka BOIpOCOB it OMpoca OCYIIECTBISIETCS Ha
OCHOBE M3YYE€HHOTO TEOPETHYECKOTO MaTepHraIa.

MeTounqecm/le PEKOMECHIAIUA 110 OpraHu3alnuu paﬁ()T])I CTyaceHTa Ha naﬁopaTopHux
3aAHATHUAX

Hapsigy ¢ mpocnymmBaHueM JIEKIMA MO Kypcy Ba)KHO€ MECTO B Y4eOHOM Tpoliecce
3aHUMAIOT JA0OpaTOpHBIE 3aHATUS, TPU3BAHHBIC 3aKPEIUISATh IOJIYYCHHbIE CTyACHTaMU
TEOPETUYECKHUE 3HAHMUS.

[lepen nabGopaTOpHBIM 3aHATHEM CTYACHTY HEOOXOJAMMO BOCCTAaHOBUTH B MaMATU
TEOPETUYECKHI MaTepual 1Mo Teme JabopaTopHOro 3aHATHsA. [Jig 3TOTO cileyeT 0OpaTUThCs K
COOTBETCTBYIOIINM TJIaBaM Y4€OHUKA, KOHCIIEKTY JICKIIUH.

Kaxnoe 3aHsiTHE HauuMHAeTCs C TOBTOPEHHS TEOPETUUYECKOrO0 Marepuana IIo
cooTBeTCTBYyOIed Teme. CTylneHThl MNOJDKHBI YMETh YETKO OTBETUTH Ha BOIPOCHI,
IIOCTaBJICHHBbIE MpenoaaBaTeneM. [1o xapakrepy OTBETOB IPENOAABATEND IETIAET BBIBOJA O TOM,
HACKOJIbKO TOT WJIM MHOMW CTYJICHT TOTOB K BBIMIOJIHEHUIO YIIPAXKHECHU.

[Tocrie TakoM TPOBEPKM CTYIACHTAM NPEIAracTcs BBIOJIHUTH COOTBETCTBYIOIINE
3aaHus ¥ 3aJ1a4i. UTo KacaeTcsi TUMOB 3aJ1ad, peliaeMbIX Ha JIA0OPATOPHBIX 3aHITHUSIX, TO 3TO
pa3IuyHbIC 3aJ]a4M HA YCBOCHUE CTYJIEHTAMU TEOPETUUYECKOTO MaTepralia.

[Topsinok pemieHus 3a1a4 CTyJACHTaMU MOXKET ObITh pa3nuyHbIM. [IpenogaBareins MOXET
YCTaHOBUTHh TaKOM IIOPSANOK, COIJJACHO KOTOPOMY KaXIbld CTYJEHT B OTICIBHOCTH
CaMOCTOSITEJIbHO peIIaeT 3ajady O0e3 oOpallleHHs K KakuM — JM0O MaTepuaiaM HWiu K
npenojaBarento. MoxkeT ObITh HCIIOJIB30BAaH W TaKOM TMOPSJIOK peHIeHUs 3ajJaud, Korjaa
MPEyCMATPUBACTCA CAMOCTOSITENIBHOE PEIICHUE KAXKIBIM CTYJICHTOM MOCTaBJICHHOW 3a/1a4M C
WCIIOJIb30BaHUEM KOHCIIEKTOB, YUYE€OHHMKOB U JAPYTUX METOJAMYECKUX U CIPABOYHBIX
MatepuanoB. [Ipu 3Tom npenoaaBaTenb 00XOAUT CTYACHTOB, HAOMIOAAs 33 XOAOM PEIICHUS U
JlaBasi UHAUBHUIYAJIbHBIE YKA3aHMUS.

B koHIe 3aHATHS TpernojaBaTeNb MOJBOAUT €ro MTOTH, NAET OLEHKY AKTHUBHOCTH
CTYJECHTOB U YPOBHS X 3HAHUMU.

Kaxmomy cTyaeHTy HEOO0XOJUMO OCHOBATEIBHO 3aKPEIUISATh IMOJTYYEHHBIC 3HAHUS U
BbIpa0aThIBaTh HABBIKM CAMOCTOSITEILHOM HaydHOW paboThl. C O3TOM IENbl0 B TEUYCHHE
CceMecTpa CTYJECHT JIOJKEH BBIOJHUTH IOMAITHUE paOOTHI.

MeToanyecKue peKOMEHIAIUN 110 OPraHU3aANNH CAMOCTOATEIbHOI padoThl CTYAEeHTA

Jns 3¢deKTUBHOrO JOCTHMKEHHsI YKa3aHHBIX BO BBe/leHUM padoueil mMporpamMmbl
ueneil oOydyeHUs MO JUCHUIUIMHE TMPOLIeCC HU3Y4YeHHUs MaTepuaja Kypca Mpearnosiaraet
JIOCTATOYHO MHTEHCUBHYIO paOOTy HE TOJIbKO Ha JIEKIMSIX M CEMHUHApax, HO JOMa B XOJe
CaMOCTOSITEJIbHON paOOTHI.

[IosToMy paccMOTpUM MPOLIECC OPraHU3alUM CaMOCTOSITEJIbHOM BHEAYIUTOPHOM
paboThl cTyAeHTOB. BHeayauTOpHasi caMmocTosiTelnbHasi paboTa BKIIOYAET BBINOJHEHUE
KOHTPOJILHBIX PadoT 0 KaXI0My pa3zely Kypca (3alaHus npeacTaBieHbl B pasese «DoHs
OLIEHOYHBIX cpeacTB» PIIJ]

PexoMenpanum no padéore B MOAYJIbHO-PEiTHHIOBOM cHCTeMe
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Pe3ynbTaThl y4eOHOUM NEATEIBHOCTH CTYACHTOB OLICHUBAIOTCS PEHTHUHTOBBIMU OaJlJIAMH.
B xaxxnoM Mopaysie onpeaensieTcss MUHMMalbHOE U MaKCUMAJIbHOE KOJIMYECTBO OaJljIoB.

Bunabl aesTenbHOCTH, yUUTHIBAEMBIE B PEUTHUHTE W MX OIICHKA B Oajutax MpeICcTaBJICHA B
TexHos0rn4ecKo KapTe TUCHUILUIMHBI, KOTOpas BXOAUT B cocTaB HaHHOro PII/I.

CymMma MakcuMaibHbIX OamioB 1o BceM wmoayisim (100) pasuserca 100%-nHomy
YCBOCHHIO Matepuaia.

MuHMMaIbHOE KOJUYECTBO OA/VIOB B KaXXJOM MOJYJIE SIBIISICTCS 00s3aTCIbHBIM U HE
MOXeT OBITh 3aMEHEHO HabopoM OaJlJIOB B JAPYIHMX MOMIYJAX, 32 HUCKIIOYECHHUEM CUTYallUH,
KOrJja MUHMMAaJbHOE KOJHUYECTBO OallJIOB IO MOJIYJIIO OIpeeieHO Kak HysleBoe. B atom
ClTydae MOIYJb SIBJISICTCS HEOOS3aTeIbHBIM JJI U3yUYEHUS U 00IIIee KOJIMYECTBO OAITIOB MOXKET
OBITh HAOPAHO 3a CUET JPYTUX MOJYJICH.

JIMCUUIUITMHAPHBIA MOJYJIb CUMTACTCS M3YYEHHBIM, €CIM CTYACHT HaOpays KOJUYECTBO
0aJJIOB B paMKax yCTaHOBJIEHHOIO JIMana3oHa.

JUIsi mosydyeHus MOJIOKUTEIbHOM OLICHKHM HeoOxoaumo HalOpaTh He MeHee 60 0anos,
MPEAYCMOTPEHHBIX MO AUCHUILIIMHE (MPU YCIOBUU HabOpa BCeX 0053aTeIbHBIX MUHUMAJIbHBIX
0aoB).

[lepeBox OanuoB B akaJIeMHUYECKYIO OLIEHKY OCYIIECTBIIAECTCS MO CIEAYIOIIEH cXeme:
OIlEHKa «yHOBJIETBOPUTEILHO» 60 — 72 % OGamnoB, «xoporio» 73 — 86 % 0aioB, «OTIUYHOY
87 — 100 % OGamnoB

CooTBeTcTBHE PEHTHHIOBBIX 0AJIJIOB M AKAJAeMUY€CKO OLEHKH

OO011€ee KOJINIECTBO Axanemudeckas
HaOpaHHBIX 0AJIJIOB OIIEHKA
60— 72 3 (YIOBIIETBOPUTEIHHO)
73 — 86 4 (xoporo)
87— 100 5 (OTIMYHO)
JIONIOMHUTENBHBIN ~ MOZYJIb - HeoOsBatenbHbId.  KonmumyecTBO  OamoB 1o

JTOTIOJITHUTEIIPHOMY MOJIYJII0 HE BKIIOYACTCSd B OOIIYI0 MAaKCHUMAJIBHYIO CyMMYy OajlioB,
pacrpeensseMbIx o MoayisiM. Pabora Hasl MPOEKTOM — BO3MOYKHOCTh TTOJHATh CBOM PEUTHHT.

[IpenonaBatens HWMeeT MpaBO MO CBOEMY YCMOTPEHHUIO J0OABIATh CTYIEHTY
OTIPE/ICJICHHOE KOJIMYECTBO OauioB (HO He Oojiee 5 % OT oOllero KOJIM4ecTBa), B KaXKJIOM
TUCIUIUTMHAPHOM MOJTYJIE:

—3a aKTUBHOCTH Ha 3aHATHIX;

—3a BBICTYIUJICHHE C JOKJIaJJOM Ha HAyYHOU KOH(EpEeHLINH;

—3a Hay4HYI0 MyOJIMKAaIHIO;

—3a WHbIC Y9eOHBIC WM HayYHbIC TOCTIKEHUSI.

Pabora ¢ HeycneBalOIIUMH CTyIeHTAMH

CryneHT, He HaOpaBIIMH MHHUMAJIBHOTO KOJMYECTBA OaJJIOB MO TeKyleH W
IPOMEXYTOUHOM aTTecTalusM B TNpeaenax MepBoro 0a3oBOro MOAYINS, OMYyCKaeTcs K
U3y4eHHI0 cieayromero 06a3oBoro moxaynis. Emy mpenocraisieTcs BO3MOXKHOCTH J1000pa
0aJyIoB B TEUEHHUE JBYX MOCIEAYIOUIMX HEAENb (CISAYIOUIMX 3a MPOMEXYTOUYHBIM PEUTHUHT-
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KOHTPOJIEM (TECTUPOBAHUEM MO MOJIYJIIO)) Ha JIMKBUAAIUIO 3aJ0J>KEHHOCTEH.

CrynenTtam, KOTOpbIE HE CMOTJIHM HAOpaTh MPOMEKYTOUHBIA PEHUTHHI WU PEHUTHHT IO
JUCIUIUIMHE B OOIIEYCTAHOBJICHHBIE CPOKH MO OOJIE3HM WM MO APYTUM YBaXKHUTEIbHBIM
OpUYMHAM (JIOKYMEHTAJIBHO MOATBEPKIECHHBIM COOTBETCTBYIOUIMM YUPEKICHUEM), IEKaH
(akynpTeTa yCTaHABIMBAET MHIMBUYaJIbHbIE CPOKU CHAUH.

Ecnu nmocie 3Toro cpoka 3a0JDKEHHOCTb 110 HEYBAKUTEIbHBIM IPUYHHAM COXPAHSIETCH,
TO Ha3HAYaeTCsi KOMHCCHUS MO IPUEMY aKaJeMHUECKHUX 3aJ0DKEHHOCTEM € 00s3aTeNIbHBIM
ydacTHEeM 3aBeayrolero kageapoil m nexkana (ero 3amectutens). [lo permieHno KOMUCCUH
HEYCIEBAOIINE CTYACHTHl II0 MIPEICTABICHUIO ACKaHAa OTYUCIAIOTCS MPUKA30M PEKTOpa U3
YHHMBEPCUTETA 32 HEBBIIIOJIHEHUE YUYEOHOTO TpadukKa.

B o0coObIX ciy4asx A€KaH HMMEET MpPaBO YCTAHOBUTH JPYrue CPOKH JIUKBHJIALHAU
CTyICHTAaMH aKaJEMHUUYECKUX 3aJ0JDKEHHOCTEMN.

HesBka cTyzeHTa Ha UTOTOBBIM WM IPOMEKYTOYHBIN PEUTUHI-KOHTPOJIb OTMEYAETCS B
PEUTHHI-TIMCTE 3aMKChI0 "HE sABWICH". ECM HesBKa MPOU30IUIA IO YBAXKUTEIBHOW NPUYUHE
(moaTBepKIE€HA JOKYMEHTAJIBHO), AEKaHAT UMEET NPaBO PA3PEIIUTh MPOXOKIECHUE PEHUTHHT -
KOHTPOJIS B IpyTru€ CpOoKH. IIpu HEyBaKUTEIBHON PUYNHE HESIBKU B CTATUCTUYECKUX JTAHHBIX
nekaHata mpoctaBisiercss "0" OamoB, WM CTYJIEHT CUMUTACTCS 3aJI0JDKHUKOM M0 JaHHOMU
JVCLUAIUIAHE.

PeliTuHroBasi cucremMa OLIEHKHM KadyecTBa Y4eOHOM pabOThl pacHpoCTpaHseTcs U Ha
CTYJEHTOB, NIEPEBEICHHBIX HA UHAUBUIYaIbHOE O0yUEHUE.

Ecnu cTyIeHT »enaeT NOBBICUTh PEUTHHT 10 JUCLUILINHE [TOCIE UTOTOBOI'O KOHTPOJIA,
TO OH JOJDKEH 3asiBUTh 00 3TOM B JekaHare. JlomonHuTenbHass MpoOBEpKa 3HAHUM
OCYILECTBIISIETCA IMPENOJaBaTEIEM I10 HAIIPABJIICHUIO JIEKAHATa B TEYEHUE HEACIH II0CIIE
UTOroBOro KoHtpoiid. IIpm 3TOM mpenonaBaresib TOMKEH OpPUEHTHPOBATHCS HA TE€ TEMBI
JUCUUIUIMHBI, 10 KOTOPBIM CTYJEHT HaOpaj HauMeHblllee KoJinyecTBO OamioB. IlomyyeHHble
OaJIIbl BHOCSITCS B €IMHYIO BEJOMOCTh OLICHKH YCIIEBAEMOCTH CTYAECHTOB (B JOMOJHUTEIbHBIN
MOJYJb) W YYWTBHIBAIOTCS MPU ONPEIEICHUN PEUTUHIOBOM OLEHKU B LIEJIOM IO JAMCLMILIAHE.
Ecnu cTyaeHT BO BpeMs TOMIOJHUTEIBHON ITPOBEPKH 3HAHUN HE CMOT MOBBICUTH PEUTUHIOBYIO
OLICHKY, TO EMY COXPaHSIETCs] KOJIMYECTBO OAJIJIOB, HAOpAaHHBIX paHee.
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3. KOMIIOHEHTBI MOHUTOPHUHI A YYEBHbBIX I[OCTI/DKEHI/Iﬁ CTYJIEHTOB
3.1.TexHoJjioruyeckasi KapTa pedTHHra JTUCUUILINHBI

7 cemecTp
HaumenoBanue HanpagieHune noaroroBKu M ypoBeHb Kosamnuectn
AUCIHUNIMHBI o0pa3zoBaHusA 3.e.
(0akasaBpuaT, MATHCTPATYPa, ACIMPAHTYPA)
HanmMeHnoBaHue nporpammsbl/ npodus
YU CJIEHHBIE bakamasp 4 xpenuta
METO/IbI (3BET)

CMexHbIE TUCIUIUIMHBI 0 YYEOHOMY TIaHY

HpCI[IHCCTBy}OIHI/IG: IMKOJIBHBIC KYPCBI 110 MATCMATHKC, I/IH(l)OpMaTI/IKe

By3oBckuii kypc: Maremaruka, MaTtemMaTH4eCKUN aHAIU3 U 3JIEMEHThI TE€OPUH (YHKIIUMN,
Anrebpa, Mndopmaruka, S36IKM U METOJIBI IPOTPAMMHUPOBAHUS

ITocnenyromnme: KomnbroTepHoe MojienupoBanue, McciaenqoBanue onepanmii

MOJYJIb Ne 1
BxoaHoi
Conepxxanue dopma paboThI KonuuectBo 6aninoB 6%
min max
Tekymias padota Bxoonoe mecmupoganue 3,6 6
Htoro 3,6 6
MOJAYJIb Ne 2.
Yucnennvle Memoovl peutenus 3a0ay aneeopbvl
Conepxanue dopma paboThI KonuuectBo 6amnoB 17%
min max
Tekyrast padoTa 3aoanus 1, 2 Konmponvhoti 7,2 12
pabomvr No 1
[[pOoMeKyTOUHBIN pEUTHHT - ([ [pomedicymournoe mecmuposaHue 3 5
KOHTPOJIb no Mooy 2
Htoro 10,2 17
MOIYJIb Ne 3.
Ipubnusxcenue ¢hynxyuii
Conepxanue dopma paboTs Konugecto 6amnos 11%
min max
Texymias padoTa 3aoanue 3 Konmpoavhoti pabomwl 3,6 6
No 1
[IpoMeKyTOUHBIN pEUTUHT - ([I[pomedicymournoe mecmuposarue 3 5
KOHTPOJIb no mooymio 3
Htoro 6,6 11
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8 cemecTp

MOIAYJIb Ne 4,
Yucnennvie memoowvl peuieHus 3a0a4 Mamemamu4ecKko2o anaiu3a
Conepxxanue ®opma paboThI KonuyecTtBo 0amioB 25%
min max
Texymas pabora 3aoanus 1, 2 Konmponvhoil 7,2 12
abomul No 2
[[poMeKyTOUHBIN pEUTHHT - ([ [pomedicymournoe mecmuposanue 4,2 7
KOHTPOJIb no Mooy 4
HToro 11,4 19
MOJAYJIb Ne 5.
Yucnennvie memoowvl peuienus OupghepeHyuanbHbvIX ypasHeHull
Conepxanue dopma paboThI Konuuecto 6amios 11%
min max
Texymas pabora 3adanue 3 Konmponavhoti pabomoi 7,2 12
No 2
[ [pOoMeEXyTOUHBIN PEUTUHT - |/ [poMmedicymounoe mecmuposanue 3 3)
KOHTPOJIb 1o Mooy 5
Htoro 10,2 17
HNTorosslii MOIyJIb
Conepxxanue dopma paboThI KonuuectBo 6amios
min max
3auem 18 30
Toro 18 30

JIOMMOJITHUTEJBHBIN MOJY.JIb

dopma paboTsI

KonunuectBo 0ajL1oB

min max
Hayuno-ucciedosamenvckas paboma 6 10
HToro 6 10
OO011ee KoIMuecTBO 0AJUIOB MO JUCIIUMILINHE min max
(o utToraM U3y4EHHS BCEX MOJYJIeH, Oe3 yuera 60 100

JTOTIOJTHUTEIHLHOTO MOJTYJISA)

CooTBeTcTBHE PEITUHIOBBIX 0AJIJIOB M AKA/IEMUY€ECKOW OLleHKM:

Obuwee konuuecmeo HAOPaHHwvIX OANN08*

Demuyeckas OY€EHKA

60—72 3 (YyAOBIETBOPUTENIHHO)
73-86 4 (xopor1iio)
87-100 5 (OTAMYHO)
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3.2. ®oHJ OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEpPHUTEIbHbIC MATEPHAJIbI)

MUHUCTEPCTBO ITPOCBELHIEHUSA PD
benepanabHOE TOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaTEeIbHOE yUPEKICHUE BHICIIETO
o0pa3oBaHUs
«KpacHospckuit Tocy1apCcTBEHHBIN neaarorundeckuii ynusepcuteT uM. B.I1. ActadneBa»
HUuctutyT MatemMaTuky, GU3NKUA U HHOOPMATUKU

(HanMeHOBaHME HHCTUTYTA/(aKyspTeTa)

Kadenpa-pazpadborunk UHdpopmatrky u nHGOPMAITMOHHBIX TEXHOJIOTUA B 00pa30BaHUM

(HaumeHoOBaHUE Kaeapbl)

YTBEPXJIEHO
Ha 3ace/laHuH Kadeapsl
npotokos Ne §

OJIOBPEHO
Ha 3aCC/laHHH Hay4HO-
MCTOJHHYCCKOI'O

or 3 mas 2023r. cosera UMDOU

& MATEMATUKY,
3aB. kadeapoii npotokos Ne 8 ity
/ ot 17 mas 2023r. WHOOPMATIKM
— [Ipencenarens
" C L
H.W. I1ax ‘
E.A. Aémmna

®OHJA ONEHOYHBIX CPEACTB
JUTSl IPOBEJIEHUS TEKYILIETO KOHTPOJIS
Y IPOMEKYTOYHOM aTTecTallii 00y4aroluxcs
«IIporpaMMupoBaHye BHIYUCIUTEIBHBIX AJITOPUTMOB))
Hanpasnenue nonrorosku: 44.03.05 [legarornueckoe oopazoBanue (¢ 1ByMs NpopuiisiMu
MOJATOTOBKH)

Hanpasnennocts (mpoduiib) oOpazoBaTeibHOM MporpaMMbl
Marematrka u uHQOpMaTUKa

KBamudukanms: GaxanaBp

CocraBuTens:
K.n.H, ooyenm xageopvr UHTeO Cmenanosa T.A.
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IKCIIEPTHOE 3AKJIIOYEHUE HA ®OH/I OHEHOYHbLIX CPEJACTB

[IpencraBieHHbii  (OHA OLEHOYHBIX CPEACTB M TEKyIIeW M MPOMEKYyTOYHOU
arrectauu cooTBeTcTBYeT TpeboBanusM PI'OC BO u mpodeccroHadbHBIM CTaHIApPTaM
[lenaror (mpodeccuoHanpHas NEATEIBHOCTh B Cepe AOUIKOIBHOTO, HAa4aJbHOTO OOIIETo,
OCHOBHOTI'O OOIIETO, CpeaHEro 00IIero oopa3oBanus) (BOCIIUTATENb, YIUTENb), YTBEPKACHHBIM
npukazom Muntpynaa Poccun ot 18.10.2013 N 544n.

[Ipennaraembie GOpMBI U CpelICTBA ATTECTALIMM QICKBATHBI IIEJISIM U 33Jla4aM peain3aliuu
OCHOBHOW TMpPOQeCCHOHAIBHON 00pa30BaTeIbHON MPOTpaMMBbI MO HAIPaBJICHUIO MOATOTOBKU
44.03.05 Ilemarornueckoe oOpazoBaHue (C AByMs Mpo(rIsiMUA MOATOTOBKH), HAMPABICHHOCTh
(mpoduns)  oOpa3oBaTeNbHOW  TpOrpaMMmbl:  «Mamemamuka u  uUH@oOpmamukay,
KBayMpUKanus (CTETeHb): Oakanasp.

OueHouHblE CpEeACTBA W KPUTEPHHM OLICHUBAHUS HOPEJICTABJICHBI B TOJHOM OOBEME.
@DOopMbI OLIEHOYHBIX CPEACTB, BKIIOUEHHBIX B MPEACTaBICHHbIA (DOHJ, OTBEYAIOT OCHOBHBIM
npuHuunam dopmupoBanus ®OC. ycraHoBleHHbIX B [lonoxkenun o hopmupoBanuu GoHaa
OLICHOYHBIX CPEACTB JJI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, MPOMEXYTOYHOW U UTOTOBOU
(rocy1apCTBEHHOM UTOrOBOI) aTTeCTAlMK OOy4YarOMIMXCA 10 00pa30BaTeIbHBIM MPOrpaMMaM
BBICILIETO 00pa3oBaHusl - IIporpaMMaM OakajaBpuara, IporpaMMaM CIELHUAIMTETA,
porpaMMaM MarucTparypbl, OporpaMMaM MOJATOTOBKH HAy4YHO-TIEAArOTMYECKUX KaJIpoB B
acMpaHType - B (erepaJibHOM TrOCyJapCTBEHHOM OIOJDKETHOM  0Opa3oBaTelbHOM
YUPEXJEHUU BbICHIETO 00pa3zoBaHusi «KpacHOApCKUH TOCYJapCTBEHHBIM MeAarornyeckui
yauBepcuteT uMm. B.II. AcradbeBa», yTBepkaeHHOro mpukazomM pekropa Ne 297 (m) ot
28.04.2018.

Pa3paboTaHHblii M NpPEACTAaBICHHBIM JI SKCHEPTU3bl (POHJ OLEHOYHBIX CpPEICTB
PEKOMEH/YeTCH K HCIO0JIb30BAHMIO B Mpolecce MOAr0OTOBKHM M0 YKAa3aHHOH mporpamMme.

DKcrnepT
YAUTEb HH()OPMATUKH BBICIIEH KaTerOpuH,
3aMECTHUTEIb JUPEKTOPA MO0 Y4eOHO-BOCIIUTATENBHOMN paboTe
MBOY «COMLI Ne 10 ¢ yrinyOieHHbIM U3yYe€HHUEM OTAEIIbHBIX
npeaMeToB MMeHHU akajgemuka FO.A. OBUMHHUKOBa
r. Kpacnosipcka

I'.C. Kapnenko
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1. Haznauenue GoH/Aa OLIEHOYHBIX CPEACTB

11 Heabro CO3JIaHUs DOC JTUACIIUIIINHBI «IIporpammupoBaHue
BBIUUCIUTENBHBIX ~ alTOPUTMOB»  SBJIAETCS  YCTAaHOBIIGHHE COOTBETCTBUSA  Y4YEOHBIX
JOCTI)KEHUM 3alUIaHUPOBAHHBIM  pe3ysibTaTaM oOOydeHHs] M TpeOOBaHUSIM OCHOBHOM
npodeccroHanbHO 00pa3zoBaTEIBHOM MPOTrpaMMBbl, pabouei MPorpaMMbl TUCHUTLTAHBI.

12. ®OC 10 TUCHUILIMHE PEIIacT 3aJa4u.

1. VYrpaBineHue mpoueccoM MNpUOOPETeHHs] OO0Yy4YaIOIUMHUCS HEOOXOIUMBIX
3HaHWM, YyMEHUW, HaABBLIKOB U (OPMHUPOBAHUS KOMIICTCHIIMMA, OMPEEICHHBIX B
o0pa3oBaTeNbHBIX CTAHAAPTAX MO0 COOTBETCTBYIOIIEMY HAINPABICHUIO OJITOTOBKH.

2. OneHka AOCTIXKEHHH OOydaroluxcsi B MPOLIECCe H3YyYEHUS AUCLUUIUIMHBI C
ONpEACNICHUEM  TOJOKUTEIbHBIX/OTPUIIATEIBHBIX ~ PE3yJAbTAaTOB M IUIAHUPOBAHUE
MpeIyIpPexTAI0IMUX/KOPPEKTUPYIOLIUX MEPOTIPUSITHIA.

3. ObecnieueHre COOTBETCTBUSI pe3yJbTaTOB OOyYEeHHs 3agadam Oyayuien
po(hecCHOHAEHON AEITETFHOCTH Yepe3 COBEPIICHCTBOBAHNE TPAJAUIIMOHHBIX U BHEJIPCHHE
WHHOBAI[MOHHBIX METOJIOB 00yUEHUS B 00pa30BaTEIIbHBIN ITpoIieCC.

4. CoBepIICHCTBOBAaHWE  TPOIECCOB  CAMOIOJTOTOBKM M CAaMOKOHTPOJIS
00yJarommxcs.
13, ®OC pa3paboTaH Ha OCHOBAaHUH HOPMATUBHBIX IOKYMEHTOB:

- denepalbHOTO TOCYAapPCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa BBICIIETO
obpazoBaHus 10 HampaBiaeHHUIO MOoAroToBKU 44.03.05 «llemarornueckoe oOpa3oBaHHE
KBanudukanus (crenens) «bakanaBpy»

- o0Opa3oBaTeNbHOM MpOrpaMMbl  BBICIIETO OOpa3OBaHMs IO HAIPABJICHUIO
noarotoBkn  44.03.05  «Ilemarormuyeckoe oOpa3zoBanue» Kpanmudukauus (CTENEHb)
«baxanasp»

- [Tonoxenuss o QopMupoBanuu (OHIA OLEHOYHBIX CPEACTB [JIsi TEKYIIETro
KOHTPOJISl YCIIEBA€MOCTU, MPOMEXKYTOYHOM M MTOTOBOM aTTECTAllUM OOYYaroIIMXCS IO
oOpa3oBaTeIbHBIM IIPOTPaMMaM BBICHIETO 00pa30BaHUs — MporpamMMaM OakajaBpuara,
nmporpaMmaM CHelUaluTeTa, IporpaMMaM MarucTpaTypbl, MporpaMmaM MOATOTOBKHU
Hay4HO-TIEAArOTMYEeCKUX KaJpoB B acHupaHtype B (eneparbHOM TroCyJapCTBEHHOM
OIO/DKETHOM  00pa30BaTEIbHOM YUPEXACHUM BhICIIET0 oOpa3oBanusi «KpacHosipckuit
rocyJapCcTBeHHBIN nenarorndeckuil yausepcuteT uMm. B.I1. ActadbseBa» u ero dunuanax.

2. IlepeyeHbp KOMIETEHUMH MOMJIEKANMUX (POPMHUPOBAHUIO B IpoLecce
HU3yUYEeHUS TUCHUILIMHBI/ MOIYJISA/TIPOX0KACHUS MPAKTUKHA

21 Ilepeyenb kommeTeHUUii, (OopMUPYEMbIX B TMpoIecce U3YYCHUS
JTVCLUIUINHBL:

VYK-1 - CnocobeH ocyiecTBIATh MOUCK, KPUTUYECKUNA aHAIU3 U CUHTE3 UH(POPMALIUH,
MPUMEHSATh CUCTEMHBIN MOJIXO]T ISl pEIEHUS! TOCTABJICHHBIX 3aa4

[IK-1 CnocoGeH opraHu30BbIBaTh WHIWBHUAYaJbHYIO W COBMECTHYIO Yy4eOHO-
MPOEKTHYIO JESITEIIbHOCTh 00YYaroUIMXcsl B COOTBETCTBYIOLIEH MTPEAMETHON 00J1acTh
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2.2. OueHo4HbIe cpeacTBa

Komnerenmus JIMCIUIIINHEI, Tun KoHTpoJIA OreHo4uHOE
MPaKTHUKU, cpencTBo/
YYaCTBYIOIIIUE B KHNMBeb1
OpMHUPOBAHUN ,HaHHOﬁ
opwHp Howme Dopma
KOMIICTCHII N
VK-1 - Cnocoben|koHoMiKa sHaHuid Texymui KonTtpoasHbie
EcrecTBeHHOHAYYHAS KAPTUHA 6
OCYHCCTBIIATDH IIOHUCK, Mupa KOHTPOJIb PaOOTHI,
KpI/ITI/IIIeCKI/Iﬁ aHaiau3 M |Couwmonorus YCIICBAaCMOCTH TCCTUPOBAHUC,
CHHTE3 I/IHq) OpMalLlHH, OCHOBBI MaTEMaTHIECKON 3a4eT
| obpaboTku nHGOpMaIHK
MNPUMCHATbL  CUCTCMHBIU |Hcropust o6pa3oBanus u HpOM@Ky_
MOJIXOA JUIA  PEIICHUsS MeIarorunyecKoi MBICIIN TOYHAA
Teopust 00yUEHHS U BOCITUTAHHUS
IIOCTABJICHHBIX 3a4a4 arTecraluda

MaTtemaTuueCKUid aHaJIN3
MaremaTuueckas J0ruKa
I'eomerpus
IIporpammupoBanue
BBIUHCIIUTENBHBIX aJITOPUTMOB
KomnbroTepHble TEXHOJIOTHH B
MPHUHSATUY PEIICHHN
KomnerorepHoe MoaenupoBaHue
WnadopmannoHHbIe CHCTEMBI U
ceTH

OCHOBBI HCKYCCTBEHHOTO
HHTEIUIEKTa

CucTeMbl HCKYCCTBEHHOTO
HHTEJJIEKTa B 00pa3oBaHUU
Wndopmaruka
KomrmbrotepHas rpaduka u
aHUMAaIUs

OcHOBaHHS T€OMETPHH
JlonOITHUTENBHBIE TTIaBbl
TEOMETPHH
[IpounsBoacTBEHHAS IPAKTHKA!
MpeJAUIUIOMHAs IPAKTHUKA
VYueOHast pakTHKa.
IToaroroBka k caue u ciaya
rOCYAapCTBEHHOIO 3K3aMeHa
BeinosnHeHue u 3amura
BBIITYCKHOW KBaJTM(UKAIHOHHOM
paboThI

19




I1IK-1 Crocoben
OpraHU30BHIBAThH

WHIUBU Y JIbHYIO "
COBMECTHYIO yaeOHO-
IIPOCKTHYIO
NESITEIILHOCTD
00yJaroIMXCcs B
COOTBETCTBYIOIIICH

MpEeIMETHOM 001acTH

Kyneryponorus
EcrecTBeHHOHAYYHAs KapTHHA
MHpa

WHocTpaHHBIN A3BIK

Pycckuii s3bIK U KyJbTypa peun
WundopmannonHo-
KOMMYHUKAIMOHHbIE TEXHOJIOTUH B
00pazoBaHUM U COLUATIBHON cdepe
[lenaroruyeckas puTopuKa
OcnoBsl 302K u ruruena
AHaTOMUS 1 BO3pacTHas
¢dusnonorus

Bbe3omacHOCTE KU3HEACATENLHOCTH
®dusndeckast KyabTypa U CIIOpT
CoBpeMeHHBIE TEXHOJIOTHU
HWHKJTIO3UBHOTO 00pa30BaHUS
IIpoexTupoBanue
WHIIUBHYaJIbHBIX
00pazoBaTesbHbIX MapLUIPYTOB
neteii ¢ OB3

OCHOBBI MaTeMaTHYECKON
00paboTku nHbpOpMALUH
OCHOBBI y4eOHO-
HCCIIEI0BATEIbCKOW PaOOTHI
(mpodmipHOE HCcCIIenOBaHE)
Teopus 0Oy4deHus 1 BOCIUTaHUSA
[TpoekTupoBaHue ypoka mo
tpeboBannio ®I'OC

OCHOBBI IpeIMETHO-NIPO(UITLHOM
MOJIrOTOBKU

Teopus BeposiTHOCTEN U
MaTeMaTH4ecKasi CTaTUCTHKA
TeopeTnueckre 0CHOBBI
nHdopmaTuku

SI3BIKM 1 METOABI
MIPOTPaMMHUPOBAHUS

Teopust pyHKIHN
JEHCTBUTEIHHOTO IEPEMEHHOTO
Hcropust nadopmaruku
[Tudpossie TexHOTOTNH B
OIIEHUBaHUH 00Pa30BaTEIHHBIX
pe3yIbTaToB

NudopmannonHas 6e301macHOCTh
ApPXUTEKTypa KOMITBIOTEPA U
OTIepaIMOHHBIE CUCTEMbI
Meroauka 00y4eHHs M BOCITUTAHHS
(o mpomITFO MOATOTOBKH
MartemaTHKa)

[[IkonBHBINA TPAKTUKYM IO
JMCIUIUIMHAM (MaTeMaTHKa)
[[IkonBHBIN TPAKTUKYM IO
JucnuIuInHaM (MH(pOpMaTHKa)
TexHOoI0rMM COBPEMEHHOTO
obOpazoBanus (M0 MPOPHITIO
noarotoBku MHpopmaTika)
MeTonuk 00y4eHUs U BOCTIMTAHUS
(o mponITFO MOTOTOBKH
Nudopmarnka)

I'eomerpus

YncioBble CHCTEMBI
IMporpammupoBanne
BBIYHMCIIUTEIbHBIX aJITOPUTMOB
KomnpoTepHOe MOICTHPOBAHNUE

Texymun
KOHTPOJIb
yCIEBAEMOCTH

[Ipomexy-
TOYHAas
aTTecTalus

KonTponpHbie
paboThl,
TECTUPOBAHHUE,
3a4er
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3. ®OH/I OLIEHOYHBIX CPEACTB AJIsl MIPOMEKYTOYHOM aTTecTAlUH

3.1. ®oHABI OLIEHOYHBIX CPEACTB JJIsI POMEKYTOUHOM aTTECTALMU BKIIFOYAIOT BOMPOCHI K

3aueTy

3.2. OneHOYHbIE CpeICTBA
3.2.1. Ouenounoe cpenctBol «BoMpocsl K 3a4eTy»
Kpurepuu onieHrBaHus 10 OLIEHOYHOMY CPeJICTBY «BOIpoCH K 3a4eTy»

dopmupyemslie [IponBuHyTHIN bazoBe1it [Toporoselii ypoBEeHB
KOMIETEHIIUU yYpOBEHb YpOBEHb c(hOpMUPOBAHHOCTH
chOpMUPOBAHHOCTH | C(HOPMHPOBAHHOCTH KOMIETEHUINM
KOMITETCHIIUI KOMIIETCHIUHN
(16 6amioB) (14 6amnmoB) (10 6annoB)
OTIIMYHO XOpOILIO YJIOBJIETBOPUTEIHHO
VYK-1 - Cnocoben | O6yuaromuiics OO0yuatomuiics OO6yuaromuics
OCYILIECTBIISITh crocoOeH Ha CIoco0OeH Ha CrocoOeH Ha
MOUCK, KPUTHUYECKUH | POJABUHYTOM 0a30BOM ypOBHE IIOPOTOBOM YPOBHE
aHaAIN3 M  CHUHTE3 | YPOBHE OCYILIECTBIIATh OCYILECTBIISITh
uHdopmauu, OCYIIECTBIISTh MOUCK, KPUTUYECKHI | TIOUCK, KpUTUYECKUI
MIPUMEHSITh MTOVMCK, KpUTHICCKUH | aHAIU3 U CUHTE3 aHaJvu3 U CUHTE3
CUCTEMHBIM IOAXOJ | aHAJIU3 M CUHTE3 uHbopMaIu, uHdopmauu,
ISt peuienus | uabpopMaIuy, MIPUMEHSITh MIPUMEHSITh
IIOCTaBJICHHBIX 347184 | IPUMEHSATh CHUCTEMHBIN MOJXO0A | CHCTEMHBIN MOIXO0]

CHUCTEMHEIH TTOJIXO0]

JUISL pEeIICHUS

JUTSL PEILICHUS

JUISL peIIeHUs MOCTaBIIEHHBIX MOCTaBIICHHBIX
TIOCTAaBJIEHHBIX 3a1a4 | 33/1a4) 3aja4)
ITK-1 Crnocoben | Obyuaromuiics OOyuatomuiics OOyuaromuiics
OpTraHM30BHIBATH BJIa/IeeT Ha BJasieeT Ha 0a30BOM | BiajeeT Ha
VUHAVBUAYAIBHYIO U | IPOJABHHYTOM ypOBHE crioco0aMu | TOPOTOBOM YPOBHE
COBMECTHYIO YPOBHE CIIOCOOAMH | OpraHU3alNH crnocobamu
y4EOHO-TIPOEKTHYIO | OpraHU3aIun UHIMBHUIYAJIbHYIO U | OpTaHU3aluU
JesITeNIbHOCTD WHIVBUIYAIBHYIO M | COBMECTHYIO WHANBUAYATBHYIO U
oOyJaromuxcs B | COBMECTHYIO y4€OHO-IIPOEKTHYIO | COBMECTHYIO
COOTBETCTBYIOLIEH | y4eOHO-TIPOEKTHYIO | IEATEILHOCTh y4eOHO-TIPOEKTHYIO
peIMETHOM JeSITEIIbHOCTD oOyuaromuxcs B JesITeNIbHOCTD
obnactu 00yJaronmxcs B COOTBETCTBYIOIIEH | OOyUarouuxcs B
COOTBETCTBYIOLIEH | MPEeIMETHON 00JaCTH | COOTBETCTBYIOLIEH
npeaMeTHON MpeaMeTHON 00J1acTH
o0nactu
4. @oHJ OLIECHOYHBIX CPEACTB JJISl TEKYLIEero KOHTPOJIsl YCIIeBaeMOCTH

(DOHI[I)I OLOCHOYHBIX CPCACTB BKIKOYACT:

1) KOHTpOJIbHBIEC PAOOTHI 1O AUCIUTLINHE

2) ONpOMEXYTOUYHBIE TECThI




4.2.1. Kputepun OIeHUBAHUS 1O OLIEHOYHOMY CPeACTBY 2. KowmpoavHas paboma

No]
Kpurepun onenuBanus KommuecTtBo 6annoB (Bkiaf
B PEUTHHT)
Brimonaeno 1 3amanue 3,6
Brimmonaeno 2 3amanus 4.8
Brmmonneno 3 3amanus 6
MakcuManbHbBIN Oan 6
4.2.2. Kputepuu OICHUBAHUS 10 OIICHOYHOMY CPeACTBY 3. Kommpoavhas paboma
No 2
Kpurepun onenuBanus KommuecTtBo 6amnoB (Bkiaf
B PEUTHHT)
Brimonneno 1 3amanue 3,6
Brimonaeno 2 3amaHust 4.8
Brmmonueno 3 3amganns 6
MaxkcuMaabHBIN O0ajl 6

5. OneHo4YHBbIE CPeACTBA (KOHTPOJILHO-U3MEPUTEIbHbIE MATEPHAJIbI)

1. BOITPOCHI JIs1 NIOAI'OTOBKU K 3AUYETY

1. OcHOBHBIE TTOHATHSA Kypca.
BbIlYMCIUTENBHBIN 3KCIIEPUMEHT, MaTeMaTH4ECKasi MOJEIIb, JUCKPETU3ALMsI MAaT.MOJIEIH, CETKA,
mar CeTKM, y3ed CEeTKH, ceToyHas (yHKIusA. AHalIU3 TOYHOCTU pPE3yJbTAaTOB YHUCIECHHOIO
pemieHust 3agaud. VICTOYHMKM BO3HMKHOBEHHUSI  IOTPEIIHOCTH,A0COTIOTHAS TOTrPEIIHOCTb,
OTHOCHTEJIbHAS MTOIPEIIHOCTh, HCTOYHUKH ITOIPEIIHOCTH, YCTOMYUBOCTD, CXOJAUMOCTb.

2. Pemienne HENMMHENHOTO ypaBHEHUS.
HrepanmoHHbple METONBI, ATalbl PEHICHUS HEJIMHEWHOIO YPaBHEHHs, YCIOBUE CYLIECTBOBAHUS
€IMHCTBEHHOT'0 KOPHS Ha OTPE3Ke, CIIOCOObI OTIENIEHUS KOPHSL.
Meroas! mpocToil urepauuu, HploTOHA, TMUXOTOMHM, XOpJ, CEKYLIUX. YCIOBUSA CXOOUMOCTH,
BBIOOP HaYaJIbHOTO MPUOIHKEHUS, KPUTEPUH OLIEHKU OTPELTHOCTH.

3. Penienue cuctemM HETMHENHBIX YPAaBHEHHM.
Merton urepauuu, merog HeroTOHA 11 CUCTEM HEJTMHEWHBIX YPaBHEHHUM.

4. Pemienue cucreM JIMHEWHBIX yPaBHEHUM.
CX0IMMOCTh METO/IOB U €€ KPUTEPHUH, HEBS3KA, YUCIIO O0YCIOBIEHHOCTH, OLIEHKA OTPEIIHOCTH.
[Ipsimbie Metoabl: Metoj [aycca (cxeMbl €AMHCTBEHHOTO [ENIEHHS W ONTHMAJIbHOTO
WCKIIFOYEHMS ), pOoToHKa. VTepanimonubie MeTopl: MeTo SAkobu, 3eiiaens, mpocTor uTeparu,
PuuapacoHa, MeTo MUHUMAJIbHBIX HEBS3OK.

5. [Mpubnmxenue GyHKIMI.
WuTepnonsuys, yclIoBHe HHTEPIOIALUHT, HHTEPNOJIALuOHHbBIe popmyinbl Jlarpanka u HproToHa.
KycouHo-nonMmHOMHUaNbHas WHTEPNONSINS, KyOUueckrue CIUlaiiHbl. ANMPOKCUMAIMS, YCIOBHE
anmnpOKCHMAlMH, allIPOKCUMALHSI TIOJIMHOMAaMHU 110 METOy HAaUMEHBIINX KBaPaTOB.

6. Yucnennoe auddepeHnupoBanue.
KoHneuHo-pa3HocTHas anmpokcuManus Npou3BoaHON. HekoppeKTHOCTh omepanuu 4HCIEHHOTO
mupdepenuupoBanus.  Yucinennoe —auddepenHuupoBanue myreM  AuddepeHIupOoBaHU
MHTEPHOJSIMOHHBIX (POPMYJ, MOTPEeHIHOCTh (OPMYII, MOPSAAOK TOYHOCTU (popmyn. HacTHble
MIPOU3BOIHBIE.

7. UuCIIEeHHOE UHTErPUPOBAHUE.




KBagparypusle cymmbl ¥ (GopMyiibl, (GOpMyibl MNPSMOYTOJBHUKOB, Tpamnenuil, CumicoHa.
[TorpemrHocTh KBaIpaTypHBIX (GOPMYII, TMOPSIOK TOYHOCTH (OPMYI, AarmoCTEPHUOPHBIE OLCHKH
norpentHocTH o popmyine Pyare. BepostHocTHbie MeTobl. MeToa MonTe-Kapio.

8. Pemenne oObIKHOBEHHBIX AU PepeHInaNbHBIX YPaBHEHUI.
Cetka u cerouHast QpyHKIus, pemieHue 3anaun Kommu ais oObIKHOBEHHBIX JU(QepeHranbHbIX
YPaBHEHUI M CUCTEM ypaBHEHMH MeTojgamu Oilniepa, Pynre-Kyrra, Anamca, nopsaoK TOUHOCTH
METOZOB M CIIOCOOBI OLIEHKM IIOTPEHIHOCTH pelleHus. PemeHwe KpaeBbIX 3amad  Julsd
Qg QepeHMaIbHbIX YPAaBHEHUH BTOPOTO MOPSIKA: METOBI CTPEIbObI U IPOTOHKH.

9. Pemienue nudQepeHnmanbHbIX ypaBHEHUH B YaCTHBIX TPOU3BOIHBIX.
Cerxka u cerouHas (yHKIMS, anmpoKCHUMays ypaBHEHHWH, pa3HOCTHAs CXeMa, MOPSIAO0K
TOYHOCTH, YCTOMYUBOCTb, CXOJUMOCTb, IIA0JIOH, SIBHbIE€ M HESABHBIE CXEMbI, KJIACCHU(PHKALMS
ypaBHEHMI MaTeMaTU4YeCKOH (M3MKH, TPUMEPbl PA3HOCTHBIX CXEM JUId MapaboIMyecKoro,
rUnepOoINYECKOro, AIENTUYECKOI0 YpaBHEHU.

2.KOHTPOJIBHBIE PABOTbI

KOHTPOJIBHAS PABOTA Ne 1

1 sapuanm
1. Pewmts ypaBrenne 2X°-3x%-12x-5=0 METOIOM TONOBUHHOTO AENCHHs C TOYHOCTHI0 =107
2. Pemmth cHCTEMy IMHEHHBIX ypaBHEHHiT MeTOI0M SIko6u C TounocTsio £=10°°;
7,8x, +0,1x, +2,5x, +3,4x, + 0,8x, = 38,493
2,3x, —10,8x, +1,8%, + 2,1x, + 2,6x. = 8,085
4,5x, +2,3%, +9,8%; +2,7x, + 0,3x, =58,74
0,2x, +0,4x, +1,7X; + 2,5%, +0,2x, =19,581
2,5%, +0,3x, +0,2Xx; + 2,5x, +5,5%, = 47,052
3. U3BecTHbI 3HaUEeHUS PYHKIMH B 3 TOUKAX
Xo= 1, x1=1,5, Xo=2
fo=2,718282, f; = 4,481689,f, = 7,389056
BoccranoButs ¢yHkuuio Ha oTpeske [1,2] monb3ysace HHTEpNOIALMOHHON hopMysiol Jlarpanka
(Jnst mpoBepky . — ucxoanas Gynkuusaf(x)=e”)
2 eapuanm
1. Pemnts ypaBHerne 2X°-3x%-12X-5=0 MeT0[0M IIPOCTOi HTepaiyy C TouHOCThI0 £=10°

2.PemmuTh cucTeMy JIMHEHHBIX ypaBHEHUH MeTOA0M 3eii/ieNsi C TOYHOCTHIO e=10";
7,8x, +0,1x, +2,5x, +3,4x, + 0,8x, = 38,493
2,3x, —10,8x, +1,8x, + 2,1x, + 2,6X, = 8,085
4,5x, +2,3%, +9,8%; +2,7x, + 0,3x, =58,74
0,2x, +0,4x, +1,7X, +2,5X, +0,2x, =19,581
2,5x, +0,3x, +0,2X; + 2,5%, +5,5%, = 47,052
3.U3BecTHBI 3HAUCHUS PYHKIUU B 3 TOUKAX
Xo= 1, x1=1,5, Xo=2
fo=2,718282, f; = 4,481689,f, = 7,389056
BoccranoButs ¢yHkuuio Ha oTpeske [1,2], monb3ysich HHTEPHOISIUOHHON Gopmynoit HeroToHa.
([nst mpoBepkn — ucxonHas Gpynxmusf(x)=e*)
3 eapuanm

1. Pemuth ypaBHEHHE 2x3-3x3-12x-5=0 meromom HploTOHA (KacaTenbHBIX) C TOYHOCTHIO e=10"°
2.PemuTh cucTeMy IMHEHHBIX YpaBHEHUI MeTOI0M ['aycca, BBITIOTHUTH POBEPKY.




7,8x, +0,1x, +2,5%, +3,4x, + 0,8x, = 38,493
2,3x, —10,8x, +1,8x, + 2,1x, + 2,6X, = 8,085
4,5x, +2,3%X, +9,8%; +2,7x, + 0,3x, =58,74
0,2x, +0,4x, +1,7x, + 2,5%, +0,2x, =19,581
2,5x, +0,3x, +0,2x; + 2,5%, +5,5%, = 47,052

3.U3BecTHBI 3HaUeHUs PYHKINU B 3 TOUKAX
Xo=1, X1= 1,5, X,=2
fo=3,718282, f; = 5,481689,f, = 8,389056
BoccranoButh GyHKIHIO Ha 0Tpe3ke [1,2], moIb3ysAch HHTEPIOISAIUOHHON GopMyITon
Jlarpanxa.
(Jdns nmposepku — ucxoaHas pynkuusaf(x)=e*+1)

4 sapuanm
1.Pemnts ypaBuenne 2X°-3x*-12X-5=0 MeTo0M X0pJ1 C TogHOCTHI0 £=107
2.Pemmth cucteMy JTMHEHHBIX YPAaBHEHUH METOAOM NPOTOHKHU, BBIIIOJHUTH IPOBEPKY;

7,8x, +0,1x, =9,828

2,3x, —10,8x, +1,8x, = -16,233
2,3X, +9,8X, +2,7x, = 51,504
17X, +2,5%, +0,2x; =18,399
2,5X, +95,5X; = 42,585

3.M3BecTHBI 3HaYCHUS PYHKIMH B 3 TOUKAX
Xo=1, X1= 1,5, Xo= 2
fo=3,718282, f; = 5,481689,f, = 8,389056
BoccranoButh yHKIIMIO Ha oTpe3ke [ 1,2], mosb3ysach HHTEPIOIAIHOHHON (hopMyItoii HeroToHa.
([nst mpoBepky . — ucxonnas Gynkuuaf(x)=e*+1)

KOHTPOJIBHASI PABOTA Ne 2
1 eéapuanm

BBIMHC/IUTD IPUOIMIKEHHbIE 3HaUeHHs npon3BoHoil Gpyrkumn f(X) X € [0.1] ¢ rounoctsio
0=10"
f(x)=2x>+9x*-21
1

X -
2. BwUUCIATH HHTETpAT J'e dX ¢ rounoctsro 1=107 1m0 dhopmyne Cumrcona
(0]

3. Pemmts 3anauy Komm gt OIY mertomom Ditnepa

V=321
YO=—1
HOJ’Iy‘-IeHHOC HpI/I6JII/I)KCHHOC PCeIICHUC CPABHUTHL C TOYHBIM

y=e° —x

2 sapuanm
Boruuciinte npubImkeHHble 3HaUeHusI pou3BoaHoM pynkimu f(X), X € [01] ¢ TounocTBIO

0=10"
f(x)=2x>+9x*-21



1
X -
2 BBIMUCIUTH HHTETPAN Ie dX ¢ rounoctsio [1=10 110 HOpMyIIE CPETHUX MPSIMOYTONEHAKOB
(0]

3 Pemmurh 3agauy Komm moist OY monuduimpoBaHHbpIM MeTOI0M Ditiiepa

V=21
MYO—
[ToydeHHOE PUOINKEHHOE PEIICHUE CPABHUTH C TOYHBIM

y=e< —x

3 sapuanm

o2u
l. BBI'-H/ICJ_H/ITB 3HA4YCHUA a > s HO.HB3y5ICB KOHeqHO'pa3HOCTHBIM COOTHONLICHHUEM, HOCTpOGHHBIM
X

Ha TOPU30HTAIBHOM TPEXTOUEUHOM I1A0JIOHE, x<<p2yHai|
U(xy) =X+ Y4y

1

X
2. Bpl4MCIMTH UHTErpAT Ie dX meromom Mowute-Kapiio
(o]

3. Pemuts 3amauy Komm ans OY meronom Pynre-Kytra 4 nopsika TouHOCTH

V=3 28—
YO=—
HOJ’Iy‘leHHOC HpI/I6J'II/I>KeHH06 PCUICHUC CPABHUTL C TOUHBIM

y=e< —x

4 eapuanm

ou
-  BruucanuTh 3HaYEHUS _8y , MOJIB3YSICh KOHEYHO-PA3HOCTHBIM COOTHOIIIEHHEM, [TIOCTPOCHHBIM Ha

BEPTUKAJIBLHOM TPEXTOUYEUHOM I11a0JIOHE, <<ph2AyHan|
ux,y) = x° + x* y*+y?

1
- Bpruuciuts HHTETpa _fe *dX ¢ rounocteio 1=10mo (dopmyIe Tpamenuii.
(0]
- Pemuts 3agauy Komm nins OZY metonom Oitniepa
V=" 1R/ 1<
YOV O—1

TosydeHHOe TIPUOITHKEHHOE PElIeHHe CPABHUTH C TOUHBIM
y=e< —x



3.TectoBble 3a1anus no Kypcey «IIporpammMupoBaHue BHIYUCINTEIbHBIX AJITOPUTMOB)

TectroBbie 3amanust mo Kypcy «YucieHHble METOIbD»  pa3paboTaHbl Ui HCIONb30BaHUS B
npoieaypax MPOMEXYTOYHOTO TECTUPOBAHUS C LEIbI0 OLICHKM YPOBHS MOATOTOBKU CTYACHTOB.
YpoBEHb CII0KHOCTH 3a/IaHUM U UX COJIEpKaHUE IMOJHOCTBIO coOTBEeTCTBYeT TpeboBanHusM OI'OC s
MEJJarOTHYECKUX CIECIHATBHOCTEN. Y CIOBUS MNPOBEICHUS TECTUPOBAHMS OMUCAHBI B HHCTPYKLIHH K
TECTY.

Ha3znauenwe: KoHTposb 3HaHUH TTPH MPOMEKYTOYHOM U UTOTOBOM TECTUPOBAHUU
Bpewms Bomonnenus: 90 MuHyT

Komnuecrtso 3aganuii: 30

Tun 3aganuii: 3aKpBITHII

Dopma mecmosvix 3a0anull
Tect cocTouT U3 3agaHuii ¢ BBIOOPOM OJJHOTO OTBETA U3 YETHIPEX MPENTIOKEHHBIX. OTBETHI
YKa3bIBaIOTCS Ha CHEMAIBLHOM OJIaHKe ¢ TaOnuLell HOMEpOB 3aJaHUM.
Aneopumm npoeepxu

5. 3a paBUIBHBINA OTBET HCHBITYEMBIH 0Ty4aeT oT 1 10 3 GalIoB B 3aBUCHMOCTH OT CIIOKHOCTH
3aJIIaHus,

6. 3a HempaBWJIBHBIN UM HEyKa3aHHBIH 0TBET — 0 GAILIOB.

MOAYJIb 2 YucjieHHbIe MeTO/IbI pellieHusl 3a/1a4 aareopbl
1.1. PenieHue HeJIMHEITHOTO yPaBHEHUS

1.1 Pemienue HEAMHEHHOrO YpaBHEHHUS
AOCOIOTHAS TIOTPEIIHOCTD ATO
AGCoI0THOE 3HaYeHHE MPUOIMKEHHOTIO PELIeHUs
AOCOIIIOTHOE 3HaYEHNE TOUHOT'O PELLICHMS
AGCOIIIOTHOE 3HaYEHUE PA3HOCTH MEX/1y TOUHBIM U MPUOIMKEHHBIM peIlIeHUEeM
AOCOII0THOE 3HAUE€HUE OTHOLLIEHUS! TOYHOTO PELIEHUs K TPUOIMKEHHOMY

Ha otpeske [a,b]cymecTByeT kopenb ypaBHenus f(x)=0 eciau
f(x) He MeHseT 3HaK Ha [a,b]
f(x) nBaxab! nuddepenupyema Ha (a,b) 1 ee TPOU3BOJHBIE HE MEHSIOT 3HAK
f'(x) mensieT 3HaK Ha [a,b]
f(x) meHsieT 3Hak Ha [a,b]

VYcnoBue HanMuus Ha OTpe3Ke [a,b] emnHCcTBEHHOTO KOpHS ypaBHeHus f(x)=0
f(x) HenmpepbIBHA, MOHOTOHHA U MEHSET 3HaK Ha [a,b]
f(x) HenpepbiBHa U TuddepeHurpyema Ha (a,b)
f(x) aBaxxap! HenpepbIBHO TuddepeHIpyeMa Ha (a,b) u ee Ipor3BOIHBIE HE MEHSIOT 3HaK Ha [a,b]
f(x) menser 3Hak Ha [a,b]

MeTtoa 1MXOTOMUM (J€JI€HUs OTpe3Ka IMONoJiaM) CIYKUT JUIs
1. Pemenus cucteM JUHEWHBIX YpaBHEHHH
2. PemeHuns HEMUHEWHOTO YpaBHEHHS
3. Brruncnenus onpeeneHHOro HHTErpaia
4. HaxoxneHus MUHUMYMa QyHKIUU

Meton Xopa CIy>KUT JJ1st
1. PemeHus HeTMHEHHOTO ypaBHEHUS
2. Brruuncrienus onpeneneHHOro HHTerpaia
3. Haxoxnenuss MuHUMyMa QyHKIIUN



4. HaxoxneHus mpuOIMKEHHOTO 3HAYCHHS TTPOU3BOTHON

MeTto KacaTeNIbHBIX CITYXKUT JUIS
1. HaxoxneHus npuOIMKEHHOTO 3HAYSHUS IPOU3BOTHON
2. Pemenus cucreM JUHEHHBIX YpaBHECHUIN
3. Pemenns HeMUHEWHOTO ypaBHEHHS
4. BbluncieHUs ONPEIeIEHHOr0 HHTErpaia

Metoa CeKyLux CIIyKUT JUIs

. Pemenus oOpikHOBEHHOTO U (HEpPEHINAIBHOTO YPaBHEHUS

2. Pemenns nuddepeHnnanbHOro ypaBHEHHUs B YaCTHBIX TPOU3BOIHBIX
3. Pemenus cucrem TUHEHHBIX ypaBHEHUH

4. PemeHus HETMHEWHOTO YpaBHEHUS

[

Meroa ceKymux sSBIICTCS

. OgHomIaroBsIM METOAOM

2. JIByXIIaroBbIM METOAOM

3. TpexmaroBsiM METOIOM

4, YerpIpeXmaroBbiM METOJIOM

[

MeTton KacaTeabHbIX SBISETCSI
1. OgxHOIIAroBLIM METOIOM
2. JIByXIIaroBbIM METOAOM
3. TpexmaroBsiM METOIOM
4, YerplpeXmaroBbiM METOIOM

I1epBblii 3Tan peneHns HeIMHEHHOro ypaBHEHUS -
1. OueHka NOrpemHoCcTH
2. 3ajnaHue HA4aJIbHOTO NMPHUOIMKEHHS K KOPHIO
3. Otxpenenue KOpHS
4. HaxoxneHue Mpou3BOIHOM

O1eHKa NOrpelHOCTH METO/1a TUXOTOMUU ISl pelIeHUs
HenuHenHoro ypaBHeHus f(x)=0 ([a,b] - HICXOIHBIN OTPE30K, N - HOMEP UTEPALIUHN):

1. (b-a)n

2. (b-a)n/2n
3. (b-a)/2n
4. (b+a)/2

OrneHka NorpelHoCTH METOJa MPOCTON UTEpalluy ISl pelIeHus HelmHeltHoro ypaBHeHus f(x)=0
(x=9(x))
1. r<q (xn-xn-1)/(1-g), Xn - n-oe npudIKEeHUE,  — KO3DDUIIMEHT CKaTHs 11 PyHKIHHU g(X)
2. r<max|f'(x)|
3. r<(b-a)/2n, n -uucno uteparuii
4. r <[f(xn)|, Xn - n-oe npubIMKEHHOE peLICHNE

OrueHka norpenHocTH Meto1a HeloToHa U1 pereHust HelmMHeHHoTro ypaBHeHus f(x)=0
1. r<(xn-xn-1)/ max|f '(x)|, xn - n-oe npubMKEHUE,
2. r <[f(xn)|/min|f '(x)|, Xn - n-oe npubdmIKEHNE
3. r<(b-a)/2n, n -uucno uteparuii
4. r<|f(xn)|, Xn - n-oe npuOIMKEHHOE pEIICHHE



Meroa TUX0TOMHH (JEICHHS OTPE3Ka MOTO0JIaM) CXOTUTCS
1. ecmm f'(x) He paBHO 0 Ha [a,b]
2. Tpu HaJJIeXaIeM BRIOOpe HadaapHOTO puommkenns X 0 u3 [a,b]
3. ecmu [f' (x)]<1 Ha[a,b]
4, Bcerma

Meroa npocToii urepanuu 1uis perieHus ypapaeHus f(x)=0 (x=g(x))
MOJKHO HCIIOJIh30BaTh, €CIIH

1. f'x)|<1 nns x u3 [a,b]

2. |g'(x)| <1 onsa x u3 [a,b]

3. |g(x)| <1 nmnsx us[a,b]

4. Bcerga

Meton HeroToHa [utsl penieHus HelmmHeWHoTo ypaBHeHus f(x)=0
MO>KHO HCIIOJIb30BaTh, €CIIH
1. ¢ynkuus f(x)ue Menser 3Hak Ha [a,b]
2. mepBas u BTopas npousBoaHas pyHkuuu f(x) He MEHSIOT 3HaK Ha [a,b]
3. Bropas npousBoHas GpyHkmH f(x) Oomnbmie Hys Ha [a,b]
4, Bcerma

Cxoaumocts MeToga HploTOHa 3aBUCHT OT
1. BbeIOOpa HaYaTBLHOTO MPUOIHKEHUS
2. JUIMHBI OTpe3Ka [a,b]
3. 3HaKa MepBoil MPON3BOAHOM
4. BemnuuHbl M=max|f '(x)|

CxoIuMoCTh MeTO/1a IPOCTON UTepaluu A pemeHus ypasHeHus f(x)=0 (x=g(x)) 3aBUCHT OT
1. BbeIOOpa HaYaTBLHOTO MPUOIIHKEHUS
2. IIUHBI OTpe3ka [a,b]
3. 3HaKa MepBOil MPOU3BOIHOM
4. BbIOOpa GpyHKIMU g(X)
5.

1.2. Pemienue cucTeM JIMHEHHBIX YPABHEHMI

OTHOcHTENbHAs MOIPEIIHOCTh 3TO
1. OrHomeHne NpUOIMKEHHOTO PEIIEHUS K TOUHOMY
2. Pa3HOCTb MEXJy TOYHBIM U IPUOJIMKEHHBIM PELICHUEM
3. OrHomeHne abCOTIOTHON MOTPEITHOCTH K MPUOIMKEHHOMY PEIICHUIO
4. OrtHoueHHs abCOMIOTHON MOTPEIIHOCTH K TOYHOMY PELICHUIO

BekTop HEBA3KH 3TO
1. Ywucnao 00ycIoBICHHOCTH MAaTPHUIIBI KO3 (HUIIMEHTOB
2. Pa3HOCTB MEXJy TOYHBIM U IPUOJIMKEHHBIM PEIICHUEM CHCTEMBI
3. Pa3HOCTB MeXIy IpaBOii 1 JIEBOI1 YaCTSIMHU YpaBHEHUH MPH MTOJICTAHOBKE B HAX
NPUOIMKEHHOTO PeIICHHS
4. TlpubGnuxeHHOE pelIeHNne CHCTEMBbI

HpﬂMHe MCTOABI pCHICHUSA JIMHEWHBIX CUCTEM - 3TO METOJBI,
1. HCIIOJIB3YIOIIUEC IJI HAXOKIACHUA HpI/IGHI/I)i(eHHOFO peuicHu-d I/ITCpaI_II/IOHHHﬁ nmponece
2. HCIIOJIB3YIOIUE TJII HAXOXKIACHUA TOYHOI'O pEHICHUSA I/ITepaIIPIOHHI)IfI mponecc
3. ITO3BOJIAOIIUC HalTH HpI/I6J'II/I)KCHHOC PCHICHUC 32 KOHCYHOC YUCIIO 1IaroB
4, ITO3BOJIAOIIUC HAWTH TOYHOE PEIICHUE 3a KOHCYHOC YHCJIO IIaros



HTepanroHHBIE METOBI PEIIECHUS JIMHEWHBIX CUCTEM - 3TO METOJBL,
1. wucnonp3yronme A HAXOXKACHUS TPUOTMKEHHOTO PEIISHUs] HTEPALlMOHHBIN Mporece
2. HWCHOJB3YIOLIME Ul HAXO0KIEHNUS TOYHOTO PEIIEHUs] UTEPaLlMOHHBIN IpoLecc
3. MO3BOJISIONIME HAMNTH MPUOIMKEHHOE PEIIeHUE 32 KOHEYHOE YHCIIO II1aroB
4. TNO03BOJIAIOLIME HAITH TOYHOE peIlIeHHE 32 KOHEUHOE YHCIIO [1aroB

Metoa NpOrOHKH CITY>KHUT JJIs1

. Pemenus 3agaun Ko 11 00bIKHOBEHHOTO 1M (HEpEeHIIHATEHOTO yp-Hs
2. Pemenus cucteMbl JIMHEHHBIX YPABHEHHH C KIETOYHOW MaTpUIICH

3. Pemenus cucreMbl HEMMHEHHBIX YpaBHEHUH

4. PemieHus cuCTeMbl TMHEHHBIX YPaBHEHUH C TpEeXAHMaroHaaIbHON MaTpUIICH

[

MeTto1 MUHIMAIBHBIX HEBS30K CITY>KUT IS
1. peuieHus HEIMHEHHOTO ypaBHEHUS
2. PpelIeHHs CUCTEMbI JMHEHHBIX YpaBHECHUI
3. peueHus CUCTeMBI JU(PepeHIHaTbHBIX YPpaBHEHUN
4. moucka MUHUMYyMa (pYHKIIHH
5. HaxOXJEHMS OIPEAETICHHOTO MHTErpaa

Cytb MeToza ["aycca npu pelieHuu cucTeMbl IMHEHHBIX YPAaBHEHUH 3aK/II04aeTCs B
1. cBemeHuM cuCTEMBbI K TPEXAMArOHAIBHOMY BHLY
2. CBEICHUU CHCTEMBI K TPEYTOJIBHOMY BULY
3. MOCTPOEHHH UTEPAL[MIOHHOIO MpOLlecca YTOUHEHUS peIIeHUs
4. 3aMeHe MepeMEHHBIX U CBEJICHUIO IIPaBbIX YaCTEeH K HYIIO

Meton 3elinens mo3BosieT
1. pewmmwmts npobieMy COOCTBEHHBIX 3HAUCHUIH MaTPUILIbI
2. PemuTh CUCTEMY JMHEWHBIX YpaBHEHUI
3. BBIUUCIIUTH ONpPEETUTENh MATPULIBI TFOOOT0 MOpsIKa
4. TOCTpPOUTH KBaJpaTypHYIO (JOpMYITy JUIsl BBIYMCIIEHUS HHTETpalia

Mertox 3elifesns 3aKI04acTCs B
1. mocTpoeHHH TPEYroJIbHOW CUCTEMBI U 3aTEM MPUMEHEHHE MPOCTOM UTepaIiu
2. TPaHCHOHWPOBAHMH MATPHUIIHI U 3aT€M IPUMEHEHHUE MPOCTON UTEPAIUU
3. BOBIICYCHHMH BHOBb HAWJCHHBIX MPUOIMKEHUN HEM3BECT. HA KAK/OM IIare uTepaiuu
4. CBeJCHHH K TUATOHATBHOMY MPEOOIIaJaHUIO

Meroa NpOroHKH UCTOIb3YET

BEKTOp - IPAAUEHT PYHKIIUU

anroputm mertona ['aycca

UTEpalMOHHBIN ITPOLIECC

COOCTBEHHBIE YKClia MaTPULbl KO3 PUIINEHTOB

el A

HJ’IS[ OILICHKHU MAJIOCTH BCKTOPA HEBA3SKU UCITOJIB3YECTCA
HOpMa BEKTOpa

cOOCTBEHHOE YHCIIO BEKTOpa

TpaJleHT BEeKTopa

IOrp€IIHOCTL PCIICHUA

el A

J1J1s OIIeHKU MOTPeUTHOCTH MeToa SIkoOu pelieHns CUCTEMbI JIMHEWHBIX ypaBHEHUN HEOOXO0AUMO
OIIpENETUTh

1. HOpMy NpUOIHKEHHOTO pelIeHus

2. coOCTBEeHHbIE YHCIIa MaTPULBl KOAPPHUIIHEHTOB



3. BEKTOp HEBS3KH MPUOIMKEHHOTO PEIICHUS
4. BEKTOP-TPAJAMEHT NPHUOIMKEHHOTO PEIICHUS

[TorpemHocTh MPUOINKEHHOTO PEIICHUS JIMHEHHOM CUCTEMBI TEM MEHBIIIE
1. yewm MeHbIlle HOpMa BEKTOpa IPABOM 4acTH
2. YeM MEHbIIIe HOpMa BEKTOPA HEBS3KU
3. d4em Oosbllle HOpMa BEKTOpa MPHUOIUKEHHOTO PEIICHUS
4. deM 0OJbIIE HOPMa BEKTOPA HEBS3KU

[Tycte X'-ipubnrkeHHOE pelieHne TMHeHHOH cucteMbr A * X =F,
D'-BekTOp HEBSI3KM 3TOTrO pelieHus, A'-marpuna, oopaTHas K MaTpule A,
R - morpemHocTh penienus oneHuBaeTcs mo Gopmyse:

R <|IA]l™ [IA

R <||D]| /]IF||

R <||F[| / [|A]

R <D = lIAl

PonbRE

Marpuna Ko3pPUIHEeHTOB OyAET XOpOIIo 00yCIOBICHHON €CIIH
YHCII0 00YCIOBIEHHOCTH MEHbIIE |

YKCII0 00YCIOBIEHHOCTH paBHO 1

YHCII0 00YCIOBIEHHOCTH paBHO 0

YUCII0 00YCIOBICHHOCTH OoJibiie |

CX0IMMOCTh UTEPANMOHHBIX METOIOB PEIICHUS CHCTEM JIMHCHHBIX YPaBHEHUW 3aBHCUT OT
1. ot BeIOOpaA HAYAIBHOTO MPUOIMKCHUS
2. OT JMAaroHAJILHOTO MPEOOITaTaHUS MATPHUIIBI
3. OT COOCTBEHHBIX YHCET MaTPHIIBI
4. OT npaBoO YaCTH CUCTEMBI

MOAYJIb 3 Ilpubaukenne GpyHKUMA

NHTtepnomnsmus - 3To
1. TaOynsauus QyHKUIUU
2. mucKkpeTru3anys QpyHKIH
3. BoccTaHOBIIeHUE QYHKIIUU
4. moctpoeHue rpaduka

YcnoBue MHTEPIOIALNN:
1. wunTepnonupyromas GyHKIUSA 0OpalaeTcs B HOJIb B y3J1aX UHTEPIOJSALNH
2. 3HaYCHHE MHTEPIIOIMPYIONICH U HCXOAHOH (P-IIMU COBNANAIOT B Y3JIaX HHTEPIIOJISAIIUN
3. OTKJIOHEHHE MHTEPIONUpPYIoIIel (-IIMKU OT UCXOHON JOCTATOUHO MAJIo
4. ucxoAHas U MHTEepIoMpyIouas ¢-IMd He MEHSIOT 3HaK Ha OTPe3Ke UHTEPIOISINH

VYcnoBue annpoKCUManuu:
1. coBmajeHue 3HAYEHUI aNIPOKCUMHPYIOLIEH U UCXOTHOU (-1IMH B y3Jax.
2. OTKJIOHEHHE anmpOKCUMHUPYIOMIEH QYHKIINU OT HCXOJHOH MHHUMAIIEHO
3. anmpokcumHpyromas pyHKIUS COBIAAET ¢ UCXOIHOW Ha rpaHUIIaX OTpe3Ka
4. mpou3BOJHAs annpoKcUMHpyromen GyHKuu odpamaercs B 0 B y3ax.

MeTtox HaMMEHBIINX KBAIPATOB TPEHA3HAYCH IS
1. nmocTpoeHHs HHTEPHOALMOHHOTO MTOJIMHOMA 2-i CTENEHH
2. WHTepHONSAINHA (QYHKIUA
3. anmpokcuManuu GyHKIUU



4. moucka MUHUMYMa (DYHKITUH

B xadecTtBe mHTEpHONUpYIONMIEH PYHKITUN BEIOMpPACTCS
1. mobas TpaHCeHACHTHAS (YHKITUS
2. nrobasi TPUrOHOMETpUUYECKast PYHKITUS
3. MHOTOWICH
4. 00001ICHHBIN MHOTOYJICH

B kadectBe anmnpokcuMupyromiei GyHKIIUN BRIOUpACTCs
. mo0as TpaHCICHACHTHAs (PYHKIUSA

2. nrobasi TpUrOHOMETpUUYECKast PYHKITUS

3. MHOTOWICH

4. 0000UIeHHBI MHOTOUJICH

[

CreneHb MHTEPIOJIAIIMOHHOIO MHOTOUICHA 3aBUCHT OT
. YMCIA y3JI0B UHTEPIIOJISIIIAH

2. TOIPENIHOCTH UHTEPIOJIANN

3. 3amaercs IpOM3BOJIHLHO

4. BoccraHaBiIMBaeMol (QyHKUIHU

[

CreneHb 0000IIEHHOTO MHOTOWJICHA, AlIIIPOKCUMUPYIONIETO (DYHKIIMIO 3aBHCUT OT
1. 4ucna y3710B HHTEPIIOJSIIAH
2. TOIPENIHOCTH UHTEPIOJIANN
3. 3amaercs IpOM3BOJILHO
4. BoccraHaBiIMBaeMoW QyHKUINU

WuTepnonsiuuonnas ¢popmyna Jlarpanxka

. SIBJISICTCS. MHOTOWJICHOM, HHTEPIIOJIUPYIOMUM CETOUHYIO (DYHKIIHIO

2. SBISIETCS MHOTOYJICHOM, HAUMEHEe OTKIOHSIOIMUMCS OT HYJIS

3. SBISIETCS MHOTOYWJICHOM HAWTYYIIEro IPHOIMKEHUS T SKCITIOHCHTHI

4. SBISETCS MHOTOYJICEHOM, HHTEPIOIUPYIOMIUM JorapupMuueckyro ¢ yHKITUIO

-

Wutepnonsumnonnas ¢popmyina HeloToHa cogepxut
. pa3JlieNeHHbIE PA3HOCTH

2. TPOM3BOJAHBIC B y3JIaX UHTEPITOISIINN

3. CHHYCHI

4. KOCUHYCBHI

-

Jlnist mocTpoeHus: 0000IIEHHOI0 MHOTOWJIEHa [0 METOAY MUHUMAJIbHBIX KBaJAPaTOB UCIIOJIb3YyeTCs
1. Cucrema nokasareiabHbIX QYHKIMN
2. Cucrema CTENEeHHBIX (QYHKLIUH
3. Cucrema JTr00BIX JTHHEHHO-HE3aBUCUMBIX (YHKITHI
4. Cucrema m00bIX JMHEHHO-3aBUCUMBIX (DYHKIUN

Jlnst pacdeTta k03¢ HUIIMEHTOB 0000IIEHHOTO MHOTOUJIEHA 110 METOly MUHUMAaJIbHBIX KBaJIPaTOB
HE00X0AUMO

1. PemuTh cucTeMy HETMHEWHBIX YpaBHEHHI

2. Pemmth cucteMy JTMHEHHBIX YpaBHEHHIA

3. TIpomuddepenunpoBats cucTeMy JMHEHHO-HE3aBUCUMBIX (DYHKITUI

4. HailTu MUHEUMYM HCXOJIHOM QyHKINU

MOJAYJIb 4 YnuciieHHbIe METO/ABI PelICHUs 32124 MAaTEMaTHYECKOI0 aHAJIN3a



JList mpuOIM>KEHHOTO BRIYUCIICHUS Tpon3BOAHON (pyHKIHMH f'(X) HCTIOIB3YIOT

el N =

KBanparyphsie popmybl
OTHOILIIEHHUS! KOHEUHBIX Pa3HOCTEM
CucreMbl TMHENHBIX YpaBHEHUN
CucreMbl HETMHEWHBIX YpaBHEHUN

[TopsoK TOYHOCTH KOHEUHO-PA3HOCTHON (DOPMYIIBI - 3TO

el N =

MakcumanbHasi CTeIeHb MHOTOWICHA, JIsl KOTOPOTO OHA BEpHA
KomnnuecTBo y3710B 110 KOTOPBIM OHA MTOCTPOCHA

Yucno y3n0B B (hopMysie ¢ y4ETOM KPaTHOCTH

[Tokazarenb cTeneHu, ¢ KOTOPHIM LIar BXOJUT B OLIEHKY MOTPEUIHOCTH

,HJ'IS[ HpI/I6J'II/I)KeHHOFO BBIYHCICHUA OIIPEACIICHHOTIO HHTErpajia UCIIOJIB3YIOT

el A =

KBanparyphsie GpopmyInbt
OTHOILIEHNS KOHEUHBIX Pa3HOCTEN
CucreMbl TMHENHBIX YpaBHEHUN
Cucrembl HETMHEHHBIX YPaBHEHUN

KBanparypnas ¢popmyna npeqHazHadeHa s

-

2.
3.
4.

[Tpubnmxenns GyHKINUN IO METOTY HAMMEHBIITUX KBAJPAaTOB
[TpuGnnKEHHOTO BBIYUCIEHUS ONPEICIIEHHBIX HHTETPAIOB
[TpuGnMKEeHHOTO BHIYHCICHUS! HHTETPAJIOB OT KBajipara (yHKIUU
KBagpatuunoil nHTEpnOIAIMY QYyHKIUN

[Tops ok TOYHOCTH KBAaAPATYPHOI POPMYIIBI - 3TO

-

2.
3.
4.

MakcumanbHasi CTeeHb MHOTOWICHA, /ISl KOTOPOTO OHA BEpHA
KomunuecTBo y3710B 110 KOTOPBIM OHA MTOCTPOCHA

Yucno y3710B B popMyJie ¢ yueTOM KpPaTHOCTH

[TokazaTens cTeneHu, ¢ KOTOPBIM LIAr BXOJUT B OLIEHKY MOTPEIIHOCTH

KBanparypnas ¢popmyna npeaHazHadyeHa Jis:

-

2.
3.
4.

YIPOIIEHUS BBIYMCICHUS QYHKIIMH B y3J1aX

OIIpeJIeNIEHUs] CYMMBI KBaJpaTOB COOCTBEHHBIX YMCENl MaTPHIIbI
MPUOIMKEHHOTO BBIYUCIIEHUS ONPEIEIEHHBIX HHTETPAJIOB
NPUOIMKEHHOTO BHIYMCIIEHUS] MHTETPalioB OT KBaJipaTa GyHKLIUU

[Topsi10K TOYHOCTH KBaAPAaTypHOH (OPMYIIBI 3TO

-

2.
3.
4.

[TpubOnmxeHHoe 3HaUeHne UHTerpaa

OTJIMYHUE MPUOIMKEHHOTO 3HAYeHNs UHTErpaia OT TOYHOTO
MOKa3aTeib CTENEHH , ¢ KOTOPBIM IIar BXOJIUT B OLEHKY MOIPEUIHOCTH
TOYKa, B KOTOPOH 3Ta (hopMysa paBHA HYIIIO

VY3en kBaipaTypHOU (HOPMYIIBI - 3TO

[EY

2.
3.
4.

Touka, B k0TOpOI1 3Ta PopMysia paBHA HYIIO

Touka, B KOTOpOIi 3Ta PopMysia UMEET OCOOCHHOCTb

VY3en UHTepHoSALUUU NOABIHTErpaTbHON HYHKIIUU

VY3ein, B KOTOPOM (DYHKIIHSI UMEET HHTETPUPYEMYIO OCOOCHHOCTh

®opwmyia Pynre ucnonb3yercs s

1.

2.
3.
4.

Boruncnenus npon3BOAHBIX CETOUYHON (PyHKINN

Beruucrienus onpeeneHHOro MHTerpaia OT CeTOYHON (yHKIIUU
OneHKY NOTPeHOCTH YUCAEHHOTO U dhepeHIIMPOBAHUS
OneHKy NorpelHOCTH YUCIEHHOTO HHTETPUPOBaHUS



Kakoe 13 KOHEYHO-Pa3HOCTHBIX OTHOIICHUH UMEET HAUBBICIIUN MOPSIOK TOYHOCTH
1. dopmyna neBbIX pa3HOCTEH
2. (dopmyna mpaBbIX pa3HOCTEH
3. Gdopmyna IEHTPAIBbHBIX Pa3HOCTEH

[TorpemrHocTs yncneHHoOro auddepeHpoBaHus 3aBUCHT OT
1. 3aBucut ot Buna nudpdepeHupyeMoit pyHKIuHI
2. 3aBUCHT OT IIara CeTKH
3. He 3aBucur U OT yero

Jl1 oJ1y4eHus: KOHEUHO-Pa3HOCTHBIX OTHOILIEHUH, allllPOKCUMUPYIOIIUX POU3BOAHYIO ¢ Ooiiee
BBICOKHUM TOPSIIKOM TOYHOCTH MTPUMEHSIOT

1. MHTepnonasuuoHHbIE MHOTOUJIECHBI

2. Cucrembl TMHEHHO-HE3aBUCUMBIX () YHKIIUH

3. Ksanparypusie popmybl

4. Metoabl ONTUMU3AINH

dopmyra eBbIX pazHoCTen

oy L))
1, -
f!(xi) ~ f('xi+l)_f(xi)
2 Xy =X,
f((xi) ~ f(xi+1)_f(xi—l)
3. X — X

dopMyiia paBbIX pa3HOCTEH

ey L))
X =X
1.
fr(xi) ~ f(xi+1)_f(xi)
2. Xigg =X
f((xi) ~ f(xi+l)_f(xi—l)
3. X —Xig

@opMyiia LEHTPAIbHBIX Pa3HOCTEN

SO~ fx)

i i-1

f'(x) =




S = f(x)

S(x;)
2. Xt =X
f,(xi) ~ f(xi+l)_f(xi—l)
3. Xy —Xig

Anmpokcumanys Mpou3BOJHON HEHTPAIBLHOU Pa3HOCTBIO MMEET MOPSAOK TOYHOCTH
1.1

2. 2
3. 3
4. 4

Anmpokcumanys Npou3BOJHON JIEBOM PA3HOCTBIO HMMEET MOPSA0K TOYHOCTU
1.1

2. 2
3. 3
4. 4

AHHpOKCI/IMaHI/IH HpOHSBOI[HOﬁ npaBoﬁ Pa3HOCTbKO HMMECT IMOPAAOK TOYHOCTH
1.1

2. 2
3. 3
4. 4

Kaxkas u3 kBagpaTypHbIX (POPMYI HIMEET HaMBBICIIHNA TOPSIOK TOYHOCTH
1. ¢opmyna cpeqHUX TPSIMOYTOJIEHUKOB
2. ¢dopmyna Tpaneuunit
3. ¢dopmyna Cumricona
4. (dopmyna HeHTPAIBHBIX TPSIMOYTOJIBHUKOB

KBagpatypnas popMyina cpeiHUX MPSIMOYTOJIbHUKOB CTPOUTCS MPH MTOMOIIN
1. WHrepnonsuuu GyHKIMU MIPHU ToMoIM MHorowieHa HeloToHa 2-0if crenenu
2. Wurepnonsauuu GyHKIMK OpU TOMOIIM MHOrowieHa HproToHa 4-0ii creneHu
3. 3amMeHe KpUBOJMHEHHOHN Tparmenuu Ha IpsSMOYTOJIbHUK
4. 3ameHe KpMBOJIMHEHHOMN Tpanelnuy Ha MPsIMOJIMHEHHYIO Tpanenuto

KBanparyphas popMmyina Tpaneuuit CTpOUTCs PH MOMOIIN

1. TlpubnuxeHuH MOABIHTETPATbHON PYHKIIMK IO METOly HAUMEHBIINX KBaIpaTOB

2. JluHeWHOW MHTEPIONALUY MOABIHTErPAIbHON (QyHKIIMK
3. KBampatu4Ho# HHTEPIOISAIMH TOBIHTETPATLHON QYHKITUU
4. 3ameHe NOJBIHTErPAIbHON PYHKIIUN KyOMUECKUM CIUTAiHOM

KBanparypnas popmyna CUMIICOHA CTPOUTCS IIPU TTOMOIITH

[EY

2. KganpaTtu4Ho# HHTEPHOSAIMU MOABIHTETPATIbHON (QYHKIIUU
3. JluHEWHOW MHTEPIIONSAINY TTOABIHTETPATBHON (DYHKITUH
4. 3ameHe NOJBIHTETrPATbHON (PYHKIIUN KyOMUECKUM CIUTaiHOM

dopmyna cpeAHUX IPSIMOYTOJIBHUKOB:

. IIpubnuxeHun NOABIHTErpAIbHON (QYHKIIMH 110 METOAY HAMMEHbIIINX KBAJPaTOB

(a - neBas rpaHMIlA YACTUYHOTO OTPE3Ka, b - mpaBasi TpaHUIla YACTUIHOTO OTpe3Ka, h - mmnHa

YaCTUYHOTI'O 0Tpe3Ka)



S(f)= h*(f(b)+f(a))/2
S(f)= h*f((a+h)/2)

S(f)= f((a+h)/2)*h/2

S(f)= (F(a)+4f((a+h)/2)+f(b))*h/6

PonpE

®opmyiia Tpanenun
(a - ieBast rpaHMIIa YACTUYHOTO OTPE3Ka, b - paBas rpaHMIla YaCTUYHOTO OTpe3ka, h - inHa
YaCTUYHOI'O OTPE3KA)

1. S(f)=[f(a)+2f((a+b)/2)+f(b)]*h/4

2. S(f)=f([a+b]/2)*h

3. S(f)= [f(a)+4f((at+b)/2)+f(b)]*h/6

4. S(f)= [f(b)+f(a)]*h/2

®opmyna Cumncona —
(a - meBasi rpaHMIA YACTUYHOTO OTPE3Ka, b - IpaBasi rpaHMIa YaCTUYHOTO OTpe3Ka, h - auuHa
YaCTUYHOI'O OTPE3Ka)

1. S(f)=[f(a)+4f((a+b)/2)+f(b)]*h/6

2. S(fH)=f((a+b)/2)*h

3. S(f)=[f(b)+f(a)]*h/2

4. S(f)=[f(b)+f(a)]/3

[TorpenrHoCTh cocTaBHOW (POPMYITBI CPEHUX MPSIMOYTOJIBHUKOB OLIEHUBAETCS IO (hopMyIIe
1. |R| <=max|f"(x)[*h"2/12
2. |R| <=max|f"(x)[*h"2/24
3. |R| <=max|f"(x)|*h"3/12
4. |R| <=max|f"(x)[*h"3/24

[TorpemrHOCTH cOcTaBHOW (hOPMYJIBI TPANCIUH OLEHUBAETCS 110 (GOpMYIIe
1. |R| <=max|f"(x)[*h"2/12
2. |R| <=max|f"(x)[*h"2/24
3. |R| <=max|f"(x)|*h"3/12
4. |R| <=max|f"(x)[*h"3/24
[TorpemHocts coctaBHON (opMysbl CUMIICOHA OLIEHUBaeTCs o hopmyIe
. |R| <=max|f"(x)[*h"5/12
. |R| <= max|f"(x)[*h"4/6
. |R| <= max|f""(x)|*h"4/2880
. |R| <= max|f"'(x)[*h~3/2880

AN

q)opMyna JICBBIX MPAMOYTOJIBHUKOB UMECT IMMOPAAOK TOYHOCTH
1.1

2. 2
3. 3
4. 4
®opmyIa npaBbIX IPSIMOYTOJIBHUKOB UMEET MOPSAA0K TOUHOCTH
1.1
2. 2
3. 3
4. 4
®opmyna cpeAHUX IPSIMOYTOJIBHUKOB UMEET MOPSII0K TOUHOCTH

1.1
2. 2



3. 3
4. 4
®opmyJia Tparneuui UMeeT NOPAI0K TOUHOCTH
1. 1
2. 2
3. 3
4. 4
JU1 anocTepruopHON OLIEHKH MOIPELTHOCTH YUCIEHHOIO HHTETPUPOBAHUS IPUMEHSAETCS
1. dopmyna Pynre
2. dopmyna cpeHUX TPSIMOYTOJILHUKOB
3. OTHOIICHHE KOHEYHBIX Pa3HOCTEH
4. Ksanpparypusie GopmMyIbl

MOAYJIb 5. UncjieHHble MeTOAbI pelieHus A1 depeHIHAIbLHBIX YPABHEHUH

Cxema Dilnepa uMeeT NopsAJ0K TOYHOCTH

1.1
2. 2
3.3
4. 4
Cxema Dilsiepa ¢ mepecuyeToM UMEET MOPSAI0K TOUYHOCTH
1.1
2. 2
3.3
4. 4

Merons! Pynre-Kyrra sBistores
1. onHoOmIAroBBIMHU
2. JBYXIIaroBBIMHU
3. MHOTOLIaroBbIMU

Merton Diinepa MO>XKHO MCIIOJIB30BaTh VIS PELICHUs
1. nudd.ypaBHEHUH ¢ TMHEHHON MTPaBOi YacTbhIO
2. mudd.ypaBHEHHI ¢ HYIEeBOH MpaBoi 4acThIO
3. i mo0bIx mudd. ypaBHeHUH

Meron Diinepa CiayKuT it
1. uyucnenHoro pemeHus kpaeBoi 3agaun g OAY
2. 4ucieHHoro pemenus 3aaaun Komm qis OY
3. BBIUMCIIEHUS 3HAUEHHSI ONPEIEICHHOT0 HHTerpajia
4. anmnpokcuMaluy MPOU3BOJIHON CETOYHON (YHKIIMH B 3a/IaHHOM TOUKe

MeTton cTpenbObl peHa3HaueH IS
1. npuGIMKEHHOTO BBIUMCIICHUS UHTETpaja
2. TIOMIAroBOTO penieHus 3anadu Komm
3. peleHHs KpaeBoH 3a1a4u
4. WTEepalMOHHOIO PEUICHUS] CHCTEMbl YPaBHEHUH

Meroas! Pynre-Kyrra nMeroT nops10k TOYHOCTH
1.1



o

N

CymiHOCTh METOJIa CTPEIBOBI:

1.

2.

3.
4.

3aKiIro4aeTcs B CBEICHUHU PELEHUS KpaeBoW 3a/1auM K pElIeHNIO HECKOIbKUX 3a1a4 Komm ais
TOTO K€ ypaBHEHUS

3akiro4aercs B CBEICHUH peleHus 3afaun Komm K peleHuio KpaeBol 3a1auu JUIsl TOTrO XKe
YPaBHEHHUS

3axiro4aercs B CBEACHUU pellieHus 3a1aun Ko K penieHnio cucTeMbl JMHENHBIX YpaBHEHUN
3aK/I04aeTcsl B CBEACHUH PEILICHUS KPAaeBOM 3a1ayyl K PELICHUIO CUCTEMBI JINHENHBIX YPABHEHUM

MeTo/1bl KOHEUHBIX PA3HOCTEM:

1.

2.

3.
4.

3aKiIro4aeTcs B CBEACHUHU PELLIEHUS KpaeBOM 3a/1auM K pelIeHUIO HECKOIbKUX 3aaau Komu i
TOTO K€ ypaBHEHUS

3akiro4aercs B CBEACHUHU pellleHus 3a1aun KoM K pelieHnto KpaeBou 3a1a4u JUIsl TOTO Ke
YpaBHEHUs

3axiro4aercs B CBEACHUHU pellieHus 3a1aun Ko K pereHnio cucTeMbl JMHEMHBIX YpaBHEHUN
3aKJII0YaeTCs B CBEICHNUHN PELLIEHUS KPAacBOU 3a/1a4M K PELICHUIO CUCTEMBI TMHEMHBIX YPaBHEHUN

PaznoctHOE YpaBHCHHC 6y,Z[CT SABJIATHCA ABHBIM, CCJIIM:

1

2.
3.
4.

B IIPABOi YacTH OTCYTCTBYeET yi+I1

B IIPaBYIO YacTb ypaBHEHMs BXOJUT yit+1

B IIPaBYIO YaCTH OTCYTCTBYeET yi-1

€CJIM B IIPABYIO YacTh YpaBHEHUs BXOAUT Yi-1

PaznoctHOE YpaBHCHHC 6y,Z[CT SABJIATBCSA HCIBHBIM, CCIIN:

-

2.
3.
4.

B IIPaBOil YacTH ypaBHEHUS OTCYTCTBYET yi+1

B IIPaBOil YacTH ypaBHEHUS BXOAUT yi+]

B TIPaBOM YacTH YPaBHEHUS OTCYTCTBYeT yi-K+1
B IIPaBOii YacTH ypaBHEHUs BXOAUT yi-k+1

ypaBHCHI/IH C YaCTHBIMH ITPOU3BOJHBIMH HA3BIBAKOTCA ,[[I/Iq)(l)epeHI_II/IaJIBHLIC YpaBHCHUS, B KOTOPbIX:

1.

2.
3.

Hckomble pyHKINHU, 3aBUCAIINE OT OJJHOW MEPEMEHHOMN U YpaBHEHHUS, OMMCHIBAIOLINE TaKHUE
3aJ]auu, KOTOpPBIE MOTYT CO/IEP’KaTh CIO0XKHbIE TPOU3BOAHbBIE HCKOMBIX (DYHKIIMH

Copepxarcs anredpanyeckue U TPaHCIIEHIEHTHbIE (YHKIIUU

Vckomble QyHKIMH, 3aBUCSIINE OT MHOTHUX ITEPEMEHHBIX U YPABHEHUS, OMMCHIBAIOIINE TaKUe
3aJ1a4M, KOTOPbIE MOTYT COAEpPKaTh CJIO0KHBIE TPOU3BOIHBIE HCKOMBIX (QYHKIIUI

CMenrauubie 3a0a4u;

1.
2.
3.

3ajaun, KOTOPBIE COCTOAT B PEIIEHUU YPABHEHM NP 3a/IaHHBIX HAYAJIbHBIX YCIOBUSIX
3amauu, pu GOPMYITUPOBKE KOTOPOH CTABATCS TPAaHUYHBIC U HAYAIBHBIC YCIOBHS
3ajaun, KOTOPHIE COCTOAT B PELICHUU YPABHEHU MPU 3a1aHHBIX TPAHUYHBIX YCIOBUAX

Pa3HocTHas cxema 3To:

1

2.
3.
4.

JluckpeTHbIil aHanor nuddepeHnuanbHON 3a0a9n
JIMCKpETHBIN aHAJIOT CUCTEMBI JIMHEWHBIX YPABHEHHUIN
Cucrema HETMHEWHBIX YPAaBHEHHN

Cucrema nuddepeHnnanbHbIX YpaBHEHUN

Y CcTOMYUBOCTEH CXEMBI ITO:

1.
2.

HerepBIBHafl 3aBHUCHUMOCTD €€ PCIICHHUA OT BXOAHBIX JAHHBIX
CYH_ICCTBOBE[HI/IC U CAUHCTBCHHOCTDb PCHICHUSA pa3HOCTHOﬁ CXCMbI



3.
4.

HenpepriBHast 3aBUCUMOCTD €€ pelieHHsl OT TPAHUYHBIX YCIOBUN
HemnpepsiBHast 3aBUCUMOCTb €€ pEIIEHUsI OT HayaJdbHBIX YCIOBUM

Certka - 3T0:

1

2.
3.
4.

Koneunoe MHOkeCcTBO (pyHKITHIT
Koneunoe MHOKECTBO OTPE3KOB
KoneuHoe MHOK€ECTBO TOUEK

beckoHeuHOE MHOKECTBO TOYEK

ITa0moH — 3TO:

1.
2.
3.

4.

HaGop y3110B, UCTIONB3yeMBIi IS alPOKCUMALIH (QYHKITUH

HaGop y3110B, HCHIOAB3yEeMBIii 7151 alIPOKCUMAITH (DYHKIIHIA, BXOASIIUX B JINHEHHOE ypaBHEHHE
HaGop ceTok, ncnonb3yeMsblii 471 alpOKCUMAIH TPOU3BOJHBIX, BXOSIIHNX B
muddepeHmaibHOe ypaBHEHUE

HaGop y3110B, HCTIONB3yeMBIi UTS allPOKCUMALIIH IPOU3BOAHBIX, BXOISIINX B
muddepeHmaibHOe ypaBHEHUE

HesaBnas pazHoCTHas cxema — 3TO:

1.

2.

Pa3HocTHas cxema, B KaX10€ YpaBHEHHE KOTOPOI BXOJHT OHO HEM3BECTHOE 3HAYCHUE NCKOMOM
byHKIIUU

Pa3HocTHas cxema, B KaX/J10€ YpaBHEHHUE KOTOPOI BXOJUT OoJiee 0JHOTO (TPH) HEU3BECTHBIX
3HAYCHUsI UCKOMBIX (PyHKIIUH

Pa3HocTHas cxema, B KaXJ10€ ypaBHEHHE KOTOPOH HE BXOJSIT HEM3BECTHBIC 3HAUECHHUS UCKOMBIX
byHKIUH

Pa3HocTHas cxema, B Kax10€ ypaBHEHHE KOTOPOH BXOJUT HECKOJIBKO 3HAUCHUH HE3aBUCHMOM
MePEMEHHOMN

SIBHas pa3HOCTHAsA cxeMa — 3TO:

1.

2.

Pa3HocTHas cxema, B KaXX10€ ypaBHEHHE KOTOPOIl BXOAUT OJIHO HEU3BECTHOE 3HAUEHUE NCKOMOM
byHKIMHA

Pa3HocTHas cxeMma, B KaX/10€ ypaBHEHHE KOTOPOI BXOAUT HECKOJIBKO HEU3BECTHBIX 3HAUEHUIN
HCKOMOM (pyHKIMHU

Pa3HocTHas cxeMma, B KaXX/10€ ypaBHEHHE KOTOPOI BXOAUT OJHO 3HAYEHHUE HE3aBUCUMOMN
MepEMEHHOMN

Pa3HocTHas cxema, B KaX10€ ypaBHEHHE KOTOPOIl BXOAUT HECKOJIBKO 3HAYEHUI HE3aBUCUMON
MepEMEHHOMN

[Torpemuocts — 310:

1.
2.
3.

4.

ITokazarenb cTENEHH, C KOTOPBIM IIAar BXOJAUT B OLIEHKY IOIPELIHOCTH

3HaueHust UCKOMOW (PYHKIIMHU NpU GUKCHUPOBAHHOM 3HAYEHUU HE3aBHUCUMOM IepeMEHHOM

OT0 pa3HMLIA MEXKAY TOUHBIM U MPUOIMKEHHBIM 3HAUCHUSIMA HCKOMOM (DYHKLIUH MTPH
(bUKCUpOBaAaHHOM 3HAYEHUH HE3aBHUCHUMOMN NEPEMEHHOM

PazHuna Mexy mpaBbIMH yacTIMu AuddepeHnnanibHoro ypaBHeHUs IPU MOJICTAHOBKE B HETO
TOYHOTO ¥ MPUOINKEHHOTO PELICHUS

Hessizka — 310:

1.
2.

PazHuma Mex 1y TOUHBIM U IPUOIMKEHHBIM pereHrneM Au(QepeHInanbHOro ypaBHeHUs
Pa3nuia Mexay npaBbIMU YacTAMU AU PEepeHInaNIbHOr0 ypaBHEHUS IPY MOJICTAHOBKE TOYHOTO
Y PUOIMKEHHOT0 3HAUE€HUS B HETO

Pa3nuia Mexay npaBbIMU U JIEBBIMH YacTsIMH U PepeHInanbHOr0 ypaBHEHUS IpU
MOJICTABJICHUH B HUX TOYHOTO U MPUOIMKEHHOT'0 3HAUCHH I

JT0 MoKaszaTenb CTENEeHU, C KOTOPHIM IlIar CETKH BXOJAUT B MOTPEIIHOCTh



KpaeBbie ycnoBus — 3T0:

1.

2.

4.

JlomoTHUTETbHBIE YCIOBHS 3aIaHHbIe I T (HepeHIInaTLHOTO YPaBHEHUS IIPH OJHOM
3HAYEHUH 3aBUCUMOM TTEPEMEHHOMN

JlomoTHUTETbHBIC YCIOBHSI 3a/IaHHbIe I MU (HepeHIIMATFHOTO YPaBHEHUS TPU
(bUKCUPOBAaHHOM 3HAYCHHUH OJTHON HEM3BECTHOMU ISl CHCTEMbI HEJTMHEHHBIX YpaBHEHUN
JlonotHUTENbHBIC YCIOBHS TSl U pepeHITnaIbHOTO YpaBHEHHS 3aJaHHBIC B HECKOJIBKUX
3HAYEHUSIX HE3aBUCUMOM MepEMEHHOMN

VYcnoBust cyiiecTBOBaHUS €AMHCTBEHHOI'O KOPHSI HEJTMHEHHOTO YPaBHEHUSI HA OTPE3KE

HavansHelie ycioBus — 3T0:

1.

2.

JlonoJaHUTENbHbIE YCIOBUA 3aJJaHHble AJIs U (HepeHMaTIbHOIO YPaBHEHUS IIPU OJJHOM
3HAQ4YECHHUH 3aBUCHUMOU IIEPEMEHHOMN

JlonoJaHUTENbHbIE YCIOBUA 3aJaHHble AJIs An(pdepeHInaIbHOrO ypaBHEHUs IpU
(UKCUPOBAaHHOM 3HAYCHUU OJTHOW HEM3BECTHOM ISl CHCTEMBbI HEIMHEHHBIX ypaBHEHUI
JlononHuTeNbHbIE yCI0BU i AU(depeHnanbHOro ypaBHeH!s 3aJaHHbIE B HECKOJIbKUX
3HAQ4YCHUSX HE3aBUCUMOU IIEPEMEHHOMN

VYcnoBus CylecTBOBaHMUs €INHCTBEHHOTO KOPHS HEJIMHEHHOTO YPaBHEHNUS HA OTPE3KE



JIucr BHeceHUst M3MEHEHUH
JlononHeHust 1 u3MeHeHus pabodeii mporpammbl Ha 2019/2020 yueOHbIH TOI
Pabouast mporpaMMa JUCHUILUIMHBI pa3padoTaHa BIIEPBbHIE

-

3aBenyromnuii ~ kadenpoii [1ak H.H.

\'1

Ono6peHo HaydyHO-MeToAn4YecKUM coBeTom MM®OU
«16» mas 2019 r. [Ipotokomn Ne 8

[Ipencenarens %— boprHoBckuii C.B.




JluceT BHeceHUsI U3MEeHeHUu |

JlomoTHEHUST ¥ U3MEHEHHUS B pab0vyI0 MPOrpaMMy JUCITUTUTHHBI
Ha 2020/2021 y4eOHsIit To1

B nporpammy BHOCSITCS CIEAYIOIIUE U3MEHEHUS:

1. OGHOBIIEHBI TUTYIBHBIC JIUCTHI paboyeii MporpaMMebl, (HOHIA OIICHOYHBIX CPEICTB
B CBS3M C W3MEHEHUEM BEIOMCTBEHHON NPUHAICHKHOCTH — MuHHCTEPCTBY
npocseneHus Poccuiickon denepanuu.

2. O6noBneHa u cornacoBana ¢ Hayuynoit 6uonuorexoit KI'TIY um. B.I1. Acradnena
«Kapra nauteparypHoro oOecriedeHus (BKJIIOYasi 3JIEKTPOHHBIE PECYPCHI)», COAeprKaiias
OCHOBHYIO U JIONOJIHUTEIIbHYIO JIUTEPATypy, COBPEMEHHbIE MNpodeccrHoHalbHbIEe 0a3bl
JAHHBIX U UH(HOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.

3. OOnoBnena «Kapra wMarepuanbHO-TEXHMUYECKOH 0a3bl  JTUCIUILTAHBD),
BKJIIOYAIOIIAsl ayJUTOPUM JJII TMPOBEACHUS 3aHATUNA JIGKIIMOHHOTO THUIIA, 3aHATHI
CEMHUHApPCKOTO THIMA, KYpCOBOIO MPOCKTUPOBAHUS (BBIMOJHEHUS KYypPCOBBIX padoT),
IPYIIOBBIX M UHIAUBUAYAIBHBIX KOHCYJIbTAIlM, TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTU U
MIPOMEXKYTOUYHON aTTECTAlMK, TIOMEILECHUS 1711 CAaMOCTOATEIIBHOU padoThl 00yJarOIIUXCs
B KITIY wum. B.II. AcradbeBa) U KOMIUIEKC JIMIIEH3MOHHOTO M  CBOOOJHO
pacrpoCTpaHIeMOro MPOrpaMMHOTO 00ECIIEUEHUS.

[Iporpamma paccmoTpeHa u 0Jo0peHa Ha 3aceJaHuu Kadenpsl
20 mas 2020r, mpoTtokon Ne 11

BneceHnHbIe H3MEHEHHS YTBEPIKIAKO:
3aBenyronuii kadenpoit e QL/ ITax H. .

Onobpeno HMCC MO
20.05.2020 mpoToxoi Ne8

IIpencenarens %' boptHoBckuii C.B.




JIuer BHeceHUs U3MEeHeHUu |

JlomoTHEHUST ¥ U3MEHEHHUS B pab0vyI0 MPOrpaMMy JUCITUTUTHHBI
Ha 2021/2022 yaeOHsbIit To1

B nmporpamMmy BHOCSTCS ClAEAYIONINE U3MEHEHHUS:

1.06n0BneHa U cornacoBana ¢ Hayunoit 6ubmuotexoit KI'TIY um. B.I1. Acradbena
«Kapra nurteparypHoro oOecrneueHusi (BKJIIOYasi SIIEKTPOHHBIE PECYPCHI)»,
colepXallas OCHOBHYKO U JIONOJHUTEIbHYIO JIUTEPaTypy, COBPEMEHHBIE
npogeccuoHalibHble 0a3bl JaHHBIX 1 MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.

2.060HoBneHa  «Kapra  MarepuanbHO-TEXHHYECKOW  0as3bl  JUCLUILIMHBDY,
BKJIIOYAIOIIAsl ayJUTOPUM AJIs TIPOBEACHUS 3aHATUMN JIEKIIMOHHOTO THIIA, 3aHATUH
CEMHUHApPCKOT0 THIIA, KypCOBOTO IPOEKTUPOBAaHUS (BBIIOJIHEHHS KYpPCOBBIX
paboT), TPYNIOBBIX M HMHAWBHUIYaJbHBIX KOHCYJIBTAllMi, TEKYIIETO KOHTPOJIS
yCIIeBAEMOCTH W TPOMEKYTOYHON  arTecTalud,  TMOMEIIEeHUus  JJis
caMmocTosTeNbHOW paboThl oOywarommxcs B KITIY wum. B.IIL. AcradweBa) u
KOMITJIEKC JIMIIEH3HOHHOTO M CBOOOJHO pacmpoCTPaHsIEeMOro MPOTPAMMHOTO
oOecrieyeHus

[IporpamMma nepecMoTpeHa U 0JJ00peHa Ha 3acefaHnu Kadeapsl
"12" mas 2021 r., npotokos Ne 9

BHeceHHbIe N3MEHEHUS YTBCPIKIAAKO:

3aBenyronuii kadenpoit \L/ H.N. ITak

Onob6peno HMCC(H)

21 mas 2021 r., mpotokon Ne7

[Ipencenarens %’ C.B. boptHOBCKU




JIucT BHEeceHUs U3MEeHEeHUu M

JloTioJTHEHUST ¥ KI3MEHEHHS B pab0dIyI0 IPOrpaMMy JTUCITUTUIAHBI
Ha 2023/2024 yaeOHbIi TO]

B nmporpamMmy BHOCSTCS ClAEAYIONINE U3MEHEHHUS:

1.06n0BneHa U cornacoBana ¢ Hayunoit 6ubmuotexoit KI'TIY um. B.I1. Acradbena
«Kapra nurteparypHoro oOecrneueHusi (BKJIIOYasi SIIEKTPOHHBIE PECYPCHI)»,
colepXallas OCHOBHYKO U JIONOJHUTEIbHYIO JIUTEPaTypy, COBPEMEHHBIE
npogeccuoHalibHble 0a3bl JaHHBIX 1 MH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.

2.060HoBneHa  «Kapra  MarepuanbHO-TEXHHYECKOW  0as3bl  JUCLUILIMHBDY,
BKJIIOYAIOIIAsl ayJUTOPUM AJIs TIPOBEACHUS 3aHATUMN JIEKIIMOHHOTO THIIA, 3aHATUH
CEMHUHApPCKOT0 THIIA, KypCOBOTO IPOEKTUPOBAaHUS (BBIIOJIHEHHS KYpPCOBBIX
paboT), TPYNIOBBIX M HMHAWBHUIYaJbHBIX KOHCYJIBTAllMi, TEKYIIETO KOHTPOJIS
yCIIeBAEMOCTH W TPOMEKYTOYHON  arTecTalud,  TMOMEIIEeHUus  JJis
caMmocTosTeNbHOW paboThl oOywarommxcs B KITIY wum. B.IIL. AcradweBa) u
KOMITJIEKC JIMIIEH3HOHHOTO M CBOOOJHO pacmpoCTPaHsIEeMOro MPOTPAMMHOTO
oOecrieyeHus

[IporpamMma nepecMoTpeHa U 0JJ00peHa Ha 3acefaHnu Kadeapsl
"3" mas 2023 r., mpotokosa Ne §

BHeceHHbIe N3MEHEHUS YTBCPIKIAAKO:

3aBenyronuii kadenpoit \L/ H.N. ITak

Onob6peno HMCC(H)

17 mas 2023 r., mpotokosa Ne 8

IIpencenarens \W T E.A.Aemmnna




4.YYEBHBIE PECYPCBbI
4.1. KAPTA JIUTEPATYPHOI'O OBECHHEYEHUA JUCHUIIJIMHBI
[MTPOI'PAMMUMPOBAHUE BBIYNCJINTEJIBHBIX AJITOPUTMOB
AJIs1 00y4arIMXxcst 00pa3oBaTe/bHOM MPOrpaMMbl
Hanpasnenue noarorosku 44.03.05 Ilenaroruueckoe o6pasoBanue (¢ 1ByMs MpOoGUISIMH MOATOTOBKH ), HAIPABIEHHOCTH (TIPOQUIID)

00pa3oBaTeNbHON PO PaMMBI

Marematrka u nHGOpMAaTHKA

1o o4Hoi opme o0yueHust

HaumenoBanue MecTo xpanenusi/ 3jeKTpoHHbId | Kos1-Bo 3Kk3emMILisipoB/Touek
ajpec J0CTyNna
OCHOBHAS JIUTEPATYPA
Typuak, JI. 1. OcHoBbl uncieHHbix MeTo/10B [Tekcr] : yueOHoe nocobue / JLU. Typuak, I1.B. | Hayunas 6udnuorexa KI'TIY um. 46
[TnoTHHKOB. - 2-¢ U31., mepepad. u goir. - M. : ®DU3MATIJINT, 2002. - 304 c. - B.II. AcradreBa
baxsanos, H.C. Uucnennsie Metossl [TekeT] : yaeOHOe mocodue amst cTyeHToB (Qu3.-Mart. crerl. | Haywnas 6mbmmorexa KI'TIY um. 17
By3oB / H. C. baxsanos, H. I1. XXunkos, I'. M. KoGenpkoB. - 3-¢ uzf., momn. u mepepad. - M. : B.II. AcradreBa
bunowm. Jlaboparopus 3nanuii, 1987. - 636 c.
Jlammauk, M. T1. Yucnennsie Metogpl [Tekct] : yueO. mocodue anst crya. By3oB / MLIL Jlanmuuk, | Hayunas 6ubnmorexa KI'TIY wm. 20
M.W. Parynuna, E.K. Xeunep; [loa pea. M.IL. Jlanmuuka. - M. : Akagemusi, 2004. - 384 c. B.II. AcradbeBa
Koncnektsl nexnuii mo kypcy "Uucnennoie merons" [Texct] : ydeOHoe mocobue / T. A. | Hayunas 6ubnmorexa KI'TIY um. 99
Crenanosa. - Kpacnospck : KI'TIY um. B. I1. Acradbesa, 2010. - 164 c. B.II. AcradreBa
JAOINOJHUTEJBHAS JIUTEPATYPA

I'unemytauaoB, P.®. Yucnennele Meroabl : yueOHoe mocodue / P.O. [wibMyTauHOB, OBbC «YHuBepcurerckas NuauBuyanbHbIin
K.P. Xabubymmmaa ; MwuHuctepctBo oOpazoBanmss u Hayku Poccum, DenepanbHoe OMOIMOTEKA OHJIAMHY HEOTPAaHUYCHHBIN JOCTYTI
rOoCy/IapCTBEHHOE  OIOJDKETHOE  00pa30BaTEeIbHOE  YUPEKJEHHE  BBICIIETO0  00pa3oBaHHA
«Ka3zaHckuil HaUMOHANBHBIA HCCIAEAOBATENbCKUN TEXHOJIOTMYECKUN yHUBepcUTeT». - KaszaHb :
WznarenscrBo KHUTY, 2018. - 92 ¢. : wi. - bubsauorp.: c. 88. - ISBN 978-5-7882-2427-5 ; To xe
[OnexTpoHHbIi pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=500887 (06.06.2019).
banabxo, JI.B. Uucnennsie meroapl : yuebHoe mocobue / JI.B. bamabkxo, A.B. Tommiona ; ObC «YHuBepcuTeTcKas WnnuBuyanbHbIi
MunuctepcTBo oOpa3zoBanus M Hayku Poccuiickoit ®enepariun, CeBepHblid (ApPKTHYECKHIA) O6uOIMOTeKa OHITAWH HEOTPaHWYECHHBIN JOCTYII
(denepanbublil yHuBepcuter umenn M.B. JlomoHocoBa. - Apxanrensck : CADY, 2014. - 163 c. :
cxeM., T1abm., wmi. - ISBN 978-5-261-00962-7 ; To xe [DnexkTpoHHbIi pecypc]. -
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http://biblioclub.ru/index.php?page=book&id=500887

URL: http:/biblioclub.ru/index.php?page=book&id=436331 (06.06.2019).

UucneHHble METOJbl pPelIeHHs] OOBIKHOBEHHBIX jauddepeHIanbHbix ypaBHeHHNH [TekcT]
yaebHoe mocobue / B. A. Pomanos [u ap.]. - Kpacuosipck : KI'TIY um. B. 1. Actadnena, 2011. -
180 c.

Hayunas 6u6muorexa KI'TTY um.
B.II. AcradbpeBa

83

YYEBHO-METOJAYECKOE OGECIHEYEHME JIJISI CAMOCTOSITEJIbHOM PABOTHI

OneKkTpoHHBIH y4eOHBIH Kypc «Yucnennele meronasl» aBT. CremanoBa T.A., KITIY wuwm.
B.IT.Acradpresa URL: http://e.kspu.ru/course/view.php?id=272

ONEeKTpOHHBI YHHUBEPCUTET CaMT
KI'TTY nMm. B.II. ActadbeBa

MuauBuayanbHbIi JOCTYII

PECYPCbI CETU UHTEPHET

OCHOBBI BBIYMCINUTEIIBHON MaTeMaTUKHU

https://studme.org/140749/matem
atika_himiya_fizik/osnovy_vychis
litelnoy _matematiki

CBoOOHBIN 1OCTYTI

BI/II[GOHCKHI/II/I 110 YU CJICHHBIM METOJJaM

https://www.matburo.ru/st_subjec
t.php?p=dr

CBOOOIHBIN TOCTYIT

Pacnonos B.E., Kinynaukosa M.M. Jlekiuu no kypcy «HUCIEHHbIE METOIbD)

http://files.lib.sfu-
kras.ru/ebibl/umkd/13/u_lectures.
pdf

CBOOOIHBIN TOCTYTT

NHOOPMAIIMOHHBIE CITIPABOYHBIE CUCTEMBbBI U TIPO®ECCUOHAJIBHBIE BA3bI JTAHHBIX

Hayunas 6ubmmotexa KI'TIY um. B.I1. Acradbea

http://library.kspu.ru/jirbis2/

JlokanbHas ceTh By3a

MeskBy30BcKas a7eKTpoHHast ouonmoreka (MOB)

https://icdlib.nspu.ru/

NuauBuyanbHbI
HEOIPaHWYEHHBIN J0CTYII

Elibrary.ru [DnekTpoHHSbIii pecypc): dJeKTpoHHas OMOIHoTeYHas cicTeMa : 6a3a TaHHBIX
COZIEPIKHUT CBEACHHS 00 OTEUYECTBEHHBIX KHUTAX M MEPHOIUYECKHUX U3/IaHUAX HO HH(POPMATHKE /
Poc. nadopm. mopran. - Mocksa. 2000- . - Pexxum jtoctyna: http:// elibrary.ru.

http://elibrary.ru

CBOOOIHBIN TOCTYTI.

East View: yHuBepcanbHble 0a3bl TaHHBIX [ DIEKTPOHHBIN pecypc] :
nepuoauka Poccun, Ykpaunst u ctpan CHI', - Dnckrpon.nan. - OO0 UBUC. - 2011 -.

https://dlib.eastvirw.com/

NuauBuyanbHbIin
HEOTPaHUYECHHBIN
JOCTYII

CoracoBano:
['11aBHBII OMOIHOTEKADD /| "+ doprosa A.A.
(TOMKHOCTh CTPYKTYPHOTO TOApa3AeyieHus)  (TOIIHUCH) (Pammmus 1.0)
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http://biblioclub.ru/index.php?page=book&id=436331
http://e.kspu.ru/course/view.php?id=272
http://library.kspu.ru/jirbis2/
https://icdlib.nspu.ru/
http://m1ibrary.ru/
http://caslvicw.com/

4.2. Kapra maTepnajibHO-TEXHU4€CKOH 0a3bl TN CIUNJINHBI
AJ1s1 00y4AKIIMXCH 00Pa30BaTe/JbHON MPOrPaMMbl
Hampasnenue noarorosku 44.03.05 Ilenarornueckoe oOpazoBanue (C AByMs IpOGUISIMU MTOATOTOBKH ), HAIIPABIEHHOCTh
(mpoduns) o6pa3oBaTeIbHOM MPOTpaMMbl MaTtemaTrKka U HHGOpMaTHKA
110 04HO opme 00yueHHsI

Ayauropus OobopynoBanue
(HarasiiHbIE MOCOOHUS, MAKeTbI, MOJIEJIH, JJAa00paTOPHOE 000Py10BAHME, KOMIILIOTEPbI,
HHTEPAKTHBHBIE JOCKH, POEKTOPbI, IPOrPpaAMMHOE o0ecrevyeHne)

JUTSI IPOBEJICHUS 3aHITHI JIGKIIMOHHOTO TUTIA, 3aHATHI CEMHUHAPCKOTO THUIIA, KYPCOBOTO MPOEKTUPOBAHUS (BBITIOIHEHUS
KYPCOBBIX pa00T), TPYIIIOBBIX U HHAUBUYATbHBIX KOHCYJIbTAIIUN, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTU U MPOMEKYTOUHON
aTTeCTalluu

AJISI IPOBECACHUSA 3aHATHI JEeKIIMOHHOI0 THIIA

Ilepencona,’ OobopynoBanne
(Kopmyc Ned) Mapkepnas n1ocka — 1 mr., HOyTOyk — 10mT., MyIbTUMEIUHHBIH
Ne 2-04 JIEMOHCTPALIMOHHBIN

KOMILIEKC (ITPOEKTOp,

WHTEpaKTUBHAS JOCKa,

kosonkd, USB-kamepa) — 1mit., cucrema BuaeokoHpepenticszu Policom — 1.
IIporpammHoe ob0ecnieuenune

Anpt O6pazoBanue 8 (yumens3us Ne AAO.0006.00, morosop Ne JIC 14-2017 ot 27.12.2017

Ilepencona, 7 O0opynoBanne
(Kopnyc Ned) Komnbrorep— 9mr., mpoekTop — 11mT., HaryIsAHbIE T0COOUs (CTEHABI), MapKepHast J0CKa — lHIT. ¢ yCTpOHCTBOM U1l HHTEPAKTUBHOM
No 2-06 JIOCKH, JTOCKa MapKepHas — l11T.

IIporpammHoe ob0ecnieuenune
Anpt O6pazoBanue 8 (yumensus Ne AAO.0006.00, morosop Ne JIC 14-2017 ot 27.12.2017

[Tepencona, 7 Oob6opynoBanue
(Kopmyc Ned) VYyeOHas gocka- 11T., mpoeKTop-11IT., KOMIIbIOTEp- 1 IIT., MapKepHas JT0CKa- 111IT., 1eMOHCTPAIIMOHHBIN CTOJI- 11T
No 2-11 IIporpammHoe obecnieueHue
Linux Mint — (CBo6oanas nutiensus GPL)
Ilepencona, 7 O0opynoBanne
(Kopmyc Ne4) WntepakTuBHAs 10cKa — 1 1IT., MAarHUTHO-MapKepHasi JOCKa — IUT., JOKYMEeHT-Kamepa — 11IT.,
Ne 3-01 JEMOHCTpPAIlMOHHAS TTaHeNb (TeneBu30p) — 1mT., HOyTOyKH -131mT.

IIporpammHoe o0ecnieueHue
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Linux Mint — (Ceo6oanas muriensus GPL)

[Tepencona, 7
(Kopmyc Ned)
Ne 3-02

Oob6opynoBanue

Kommbrotep- 1mIT., HHTEpaKTHBHAS JOCKa - | miT., cucteMa BuaeokoHdpepeniicssazu Policom — 1 . (6e3 cetn), yueOHast gocka- 1 mT.
IIporpammHoe oGecnieueHue

Linux Mint — (Coboanas aunensus GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-11

OdopynoBanne

VYuyebnas gocka- 1T, sxkpan- 1 mT., mpoekTop-11T., KoMnbsloTep- 1 mT.
IIporpammHoe oGecnieueHue

Linux Mint — (Coboanas aunensus GPL)

[Tepencona, 7
(Kopmyc Ned)
Ne 3-12

Oob6opynoBanue

Kommerotep -10mmt., yueOHas qocka-1 mr.
IIporpammHoe obecnieuenue

Linux Mint — (Ceo6oanas murensus GPL)

Ilepencona, 7
(Kopmyc Ned)
Ne 3-13,3-14

Oo6opynoBanne

Komnerorep-15mrt., npunTep-11mr., MapkepHas 1ocka-11T., mpoeKkTop-11T., ”HTepaKTUBHAs JOCKa-11IT.
IIporpammHoe obecnieueHne

Linux Mint — (Co6oanas nunensus GPL)

Ilepencona, 7
(Kopmyc Ned)
Ne 3-15

Oo0opynoBanne
[Ipoekrop-1t., komnbroTep-121IT., MapKkepHas A0cKa- | 1IT., UHTEpaKTUBHAs J10CKa-11T.

IIporpammHoe obecnieueHue

Microsoft® Windows® 8.1 Professional (OEM snumiensust, kourpakt Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JTuy ceprudpuxar NelB08-190415-050007-883-951;

7-Zip - (CBobonnas nuuensus GPL);

Adobe Acrobat Reader — (CBo6onHast TuIieH3Hs);

Google Chrome — (CBoGoHast THIEH3H);

Mozilla Firefox — (CBo6oHast nuiensus);

LibreOffice — (CBo6omuas murensus GPL);

XnView — (CBo6GomHas THIEH3HA);

Java — (CBoOoHas THIEH3US);

VLC — (CBoboxHast THIEH3HN);

JXKusas maremarnka 5.0 (Konrpakr HKC-J15-294/15 ot 21.09.2015, mmensus Ne 201515111);
GeoGebra (CBoGoaHO pacnpocTpaHsiemMasi B HEKOMMEpPUEeCKHX (YueOHbIX) HENsIX JIULEH3HUsT)

IIepencona, 7
(Kopmyc Ned)
Ne 4-02

Oo6opynoBanue

Komnsrotep -11T., mpoekTop-111T., HHTEepaKTUBHAA JOCKa- 1 IT., MapKepHas J0ocKa- 11T, yueOHas qocka- 1 mrT.
IIporpammHoe obecnieueHue

Linux Mint — (CBoboanas nutien3us GPL)

[Iepencona, 7
(Kopmyc Ned)
Ne 4-11

Oob6opynoBanue
VYyebOuas nocka- 1.

IIporpammHoe obecrieueHue
Her
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Ilepencona, 7
(Kopmyc Ne4)
Ne 4-12

OdopynoBanne

Kommbrotep — 10 mmt., mpoektop — 1 IIT., UHTEpaKTUBHAS JOocKa — 11IT., MapKepHast Tocka — 1 miT.
IIporpammHoe obecnieuenune

Linux Mint — (Coboanas naunensus GPL)

JIJIS IPOBE/IEHUs] CEMUHAPOB U JIA00OPAaTOPHBIX padoT

Ilepencona,7
(Kopmyc Ne4)
Ne 2-04

Oob6opynoBanue

MapkepHas gocka — 1 mr., HOyTOyK — 101IT., MyTbTUME TUAHBIH

JIEMOHCTPALIMOHHBIN

KOMIIIEKC (ITPOSKTOp,

MHTEpaKTHBHAs JIOCKa,

kosonku, USB-kamepa) — 1mrt., cucrema BuaeokoHpepencsszu Policom — 1.
IIporpammHoe obecnieuenue

Anpt O6pazoBanue 8 (yumensus Ne AAO.0006.00, morosop Ne JIC 14-2017 ot 27.12.2017

Ilepencona,7
(Kopmyc Ned)
Nel-09

OobopynoBanne

Kommetorep-3mr., 3D-npunTep-11mT., cepBep-11uT., npoekTop-11uT., mpuHTep-1 MT., HHTEpAaKTUBHAS JOCKa- | IT., MapKepHas JOCKa -
lmt., cuctema Buneokudepenncsszu [lommkom

IIporpammHoe obecnieueHne

Linux Mint — (CBo6oanas nunensus GPL)

IIepencona, 7
(Kopmyc Ned)
Ne 2-06

OdopynoBanue

Komnsrorep— 9mt., mpoextop — 11mT., HarIsiHbIe TOCOOUS (CTEHBI), MapKepHas JOCKa — 1IIT. ¢ yCTPOWCTBOM I HHTEPAKTUBHOM
JOCKH, TOCKa MapKepHas — 1.

IIporpammHoe o0ecnieuenue

Anpt O6pazoBanue 8 (yumensus Ne AAO.0006.00, morosop Ne JIC 14-2017 ot 27.12.2017

IIepencona, 7
(Kopmyc Ned)
Ne 3-01

OobopynoBanue

WnTepakTuBHas gocka — 11IT., MarHUTHO-MapKepHas J0CKa — IIT., TOKyMeHT-kamepa — 1mT.,
JIEMOHCTpPAIMOHHAS TIaHelb (TeneBu30p) — 1mT., HOyTOykwH -131miT.

IIporpammHoe o0ecnieuenune

Linux Mint — (Coboanas sutien3us GPL)

[Iepencona, 7
(Kopmyc Ned)
Ne 3-07

Oob6opynoBanue

Kommebtorep - 12 1mT., MHTEpaKTUBHAS JOCKa — 11IT., Jocka Guumyapt — 1 wT., mpoektop — 1 mT., KOJIOHKK — | 1mT.
IIporpammHoe o0ecnieueHue

Linux Mint — (Co6oanas aunensus GPL)

[Tepencona, 7
(Kopnyc Ned)

OobopynoBanne
Komnerotep - 8 mIT., HHTEpaKTHBHAA JOCKA — 11IT.,
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Ne 3-08

TeNeBu30p — 1 mIT., MapKepHas m1ocka — 1 mT., mpoekTop-11miT.
IIporpammHoe obecnieueHue
Linux Mint — (Ceo6oanas muriensus GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-12

OdopynoBanne

Kommerorep -10mrT., yueOHas qocka-1 mr.
IIporpammHoe oGecnieueHue

Linux Mint — (Ceoboanas muriensus GPL)

[Tepencona, 7
(Kopmyc Ne4)
Ne 3-13,3-14

Oob6opynoBanue

Komnerorep-15mrt., npuntep-11mr., MapkepHas 1ocka-11T., mpoeKTop-11T., ”HTEepaKTUBHAs JOCKa-11IT.
IIporpammHoOe obecnieyeHue

Linux Mint — (Ceo6oanas murensus GPL)

Ilepencona, 7
(Kopmyc Ned)
Ne 3-15

Oo0opynoBanne
[Ipoektop-1t., koMnbtoTep-121IT., MapKepHas A0cKa- | 1IT., UHTEpaKTUBHAs J10CKa-11T.

IIporpammHoe obecnieuenue

Microsoft® Windows® 8.1 Professional (OEM nunensust, kourpakt Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JTui ceprudpuxar NelB08-190415-050007-883-951;

7-Zip - (CBobonnas nuuensus GPL);

Adobe Acrobat Reader — (CBo6onHast TuIeH3Hs);

Google Chrome — (CeoGoaHast uieH3ust);

Mozilla Firefox — (CeoGoanast JiuieH3ms);

LibreOffice — (CBo6omnas murensus GPL);

XnView — (CoGoaHas nuLEeH3ust);

Java — (CBoOoiHas JHICH3HU);

VLC — (CBobOoHas THLICH3HSA);

Kuast matemaruka 5.0 (Konrpakt HKC-/15-294/15 ot 21.09.2015, nunenzust Ne 201515111);
GeoGebra (CBoGoaHO pactpocTpaHsieMasi B HSKOMMEPYECKHX (YUeOHBIX) [ENsIX JIMIECH3H)

Ilepencona, 7
(Kopmyc Ned)
Ne 4-12

OobopynoBanne

Kommnbrotep — 10 mt., mpoektop — 1 MIT., MHTEpaKTUBHASA JOCKa — 11IT., MapKepHast 1ocKa — 1 mmiT.
IIporpammHoe obecnieyenune

Linux Mint — (Ceo6oanas murensus GPL)

JJISE CAMOCTOSITeJIbHOM padoThI

Ilepencona,’
(Kopmyc Ned)
Nel-02

OobopynoBanue

Komnsrorep-10mrT., npunTep-1mrT.

IIporpammHoe o0ecnieuenune

AnwsT O6pazopanune 8 (umensust Ne AAO.0006.00, morosop Ne JIC 14-2017 ot 27.12.2017
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