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MNOACHUTEJIbHASA 3AITUCKA

1.1. MecTo AHCHUIIMHBI B CTPYKTYpPe 00pa30oBaTeIbHOM MPOrpaMMbl

[IporpaMmma nuUCIMIUTMHBI pa3paboTaHa B  COOTBETCTBUU ¢  (hemepaibHbIM
TOCY/IapCTBEHHBIM  00pa30BaTeNbHBIM  CTAHJAPTOM  BBICIIETO  O0pa3oBaHHUSA  I10
HanpaBieHuto mnoArotoBkun 44.03.05 Ilemaroruueckoe oOpazoBaHue (¢ JAByMS
npoduisiMu  MOJATOTOBKM) (YypOBEHb OakajaBpuara), YTBEPKICHHBIM TMPHUKA30M
MunucrepcTBoM 0o0pazoBaHms U Hayku Poccuiickoit pengepamuu ot 9 despans 2016 T.
Ne 91; ®enepanbubiM 3akoHOM «O0 oOpazoBanuu B PD» o1 29.12.2012 Ne 273-D3;
npodeccuoHaabHbIM cTaHgapToM «llemaror», yrBepx’aeHHBIM MpUKa3oM MHUHUCTEpPCTBA
TpyJa u coluaibHOM 3amuThl Poccuiickoit @eneparuu ot 18 okts6ps 2013 1. Ne 544H.;
HOPMATUBHO-TIPAaBOBBIMM  JOKYMEHTAMU, PEriaMeHTUPYIOUIUMH 00pa30BaTEIbHbBIN
nporecc B KITIY wm. B.II. AcradreBa M0 HaMpaBJICHHOCTH (TIPOQUITIO)
oOpazoBarenbHOM mporpamMmbel  «MaremaTuka u UHQOpMATHKa», OYHOU (OPMBI
oOydeHuss B HWHCTUTYyTe MaremMaTuku ¢usuku u uHpopmaruku KITIY wum. B.IL
ActadneBa ¢ npucBoeHrEM KBaTuGUKAUKU OakajaBp.

JlucuumianHa OTHOCHUTCA K JUCIMIUIMHAM BapUATUBHOW YacTH y4eOHOTro IUIaHa
OCHOBHOM 00pa30BaTeIbHOM IPOTPAMMBI.

1.2. O0masi Tpyr10eMKOCTh JUCHUIIMHBI - B 3.E., yacax u Hegessix

OO01ast TpPy10€eMKOCTh TUCIUILIMHBI COCTABIJISIET 4 3a4€THBIX eIUHUIIbI, 144 yacos,
U3 HUX KOHTAKTHBIX YacoB 60:

Jlexumii - 30

JIaboparophsbix padot - 30

YacoB camocTosTebHON paboThl — 48

Kontpons (sk3amen) - 36

JucnuniauHa, coriacHo rpaduky yaeOHOTO Tporiecca, peanusyercst Ha 4 kypce B 7
u 8 cemectpax. Dopma KOHTPOJISI — 7 CEMECTp — 3a4eT, 8 CEMECTp — HK3aMEH.

1.3. Hean u 321244 AMCHUILIUHBI «YHCJIeHHBIE METOABI»

CoBpeMEeHHBIN TOCYJIApCTBEHHBIN 00pa30BaTEeIbHBIA CTaHAAPT MO HAIPaBICHUIO
noarotoBkn «llemaroruueckoe oOpa3zoBaHMe» NpeANUCHIBaeT OakalaBpaM BJIAJETh
COBPEMEHHBIMU  CpelICcTBaMU  00paboTku  uHPOpPMAIMHU, OPUCHTUPOBATHCS B
NpOrpaMMHOM OO€CIIEYEHUH, YMETh HCIOJIb30BaTh COBPEMEHHBIE TEXHOJIOTUU JIJIS
nmpo¢deCcCHOHANLHON AESATENbHOCTU. OTH TpeOOBaHUs CTaHIapTa B IMOJHOM Mepe
peanu3yroTcs NpU H3YYCHUU AUCHUIUIMHBI «UuncieHHble MeToawl». Kpome ToTO,
Marepuaj Kypca MOXeT OBITh WCIHOJIb30BaH BBIMYCKHUKAMH B  IOCIEAYIONISH
npo¢ecCUOHATBHOM AESITEILHOCTH B CUCTEME NPO(PUIBHOM MIKOJIBL.

Hucnunnuaa «YucineHHbplE METOABD» HArJSIHO JEMOHCTPUPYET HIMPOKHE
BO3MOKHOCTH BBIYUCIUTEIBHON TEXHHUKU JJIi pEHICHUs MPUKJIAIHBIX 3a7ad B
pa3IMYHBIX OOJIACTAX HAYKH, pacIIUpsSEeT HaydyHbIM Kpyro3op cTyaeHToB. Marepuan
Kypca TECHO CBA3aH C OCHOBHBIMHM TMOHATHAMHU aire0pbl, MaTeMaTHYECKOTO aHAIMU3a,
Teopun AuddepeHIuaIbHbIX ypaBHEHUN, YpaBHEHUN MaTeMaTU4ecKOoW GUu3uKu, u
PACKpBIBAET NMPUKIIAAHON ACIEKT dTUX MOHATUM.

Lenp nucuumivHbl: 00ECHEUYUTh BIAJAECHHE B HEOOXOAUMOM OOBEME HaydHBIM
(GyHIaMEHTOM BBIYHCIUTEIbHON MaTeMaTHUKH, MOHUMaHue ee (akToB, HJIEeH, METOJOB,
BO3MOYKHOCTh PEIICHUs TMPHUKIATHBIX MaTeMaTHYeCKUX 3anad myTeM 3(P¢eKTUBHOTO



MPUMEHEHUS] KOMIMbBIOTEPHBIX TEXHOJOTHNA. CPOPMUPOBATH ONPENCIECHHBIH YpOBEHb
MaTeMaTu4eCKOM BBIYUCIUTEILHON KYIbTYPHI.

OcCHOBHBIE 33124 U:

OBJIaJICHHE OCHOBaMHU (YHIAMEHTAIBHBIX 3HAHUKW B OOJACTH BBIYUCIUTEIHLHOM
MaTeMaTHKH,

M3y4YEeHUE aJITOPUTMOB NPUOTMKEHHBIX BBIUMCICHUH, MPUMEHIEMbIX JJI PEIICHUS
IMIMPOKOTO Kpyra MaTeMaTUIECKUX 3a]1a4;

3aKperuieHue MpaKTUUYeCKUX HaBbIKOB ucmnoib3oBanuss UWKT B yueOHO-
MO3HABATEJbHOU M Oynymied mnpodecCHOHAIbHONW AESTENbHOCTH B 00JacTh (DU3HUKO-
MaTeMaTu4ecKux U MH(OOPMAIIMOHHBIX HaYK.

1.4. OcHoBHBIE pa3eJibl COAEPKAHUSA
7/ cemecTp
Moayas 1. BxoaHoit MmoayJab
Tema 1.1. HazHaueHue u OCHOBHBIE MOHATUS Kypca. Pojb 1 MECTO YHCIEHHBIX METOA0B
B CUCTEME HayK.

Moayab 2 UncjieHHbIE METOAbI PelICHUS 32124 aJredpbl
Tema 2.1. Pemenue HeTUHEHHOTO YpaBHEHUS.
Tema 2.2. PemieHne cUCTEM JIMHEMHBIX YpaBHEHUM.

Monyas 3. Ipubanxenne ¢yHkuui
Tema 3.1. Mntepnonsius QyHKITUHN.
Tema 3.2. Annpokcumanus QyHKIuA
8 cemecTp
Monyas 4. YUucjieHHbIe METOIbI PellIeHHUs 32/1a4 MAaTEeMATHYeCKOI0 aHAJIN3a
Tema 4.1. Yucnennoe auddepeHImpoBaHue.
Tema 4.2. UucneHHOE UHTETPUPOBAHHUE.

Monyasb 5. YuciaenHble MeToAbl pemieHuss Tu( ¢pepeHIHATBHBIX YPABHEHU I
Tema 5.1. Pemenne 3amaun Komm a1 0OBIKHOBEHHBIX A depeHITnaTbHBIX
YPaBHEHUU.
Tema 5.2. Pemenue kpaeBbIX 3amay [js OOBIKHOBEHHBIX Ju(depeHIInaibHbIX
YPaBHEHUH.
Tema 5.3. Pemienue nuddepeHumanbHbIX ypaBHEHHH C YaCTHBIM U IPOU3BOIHBIMU.
Moayasb 6. ITorossiit
3amuTa KOHTPOJIBHBIX padoT, claya 3a4eTa 1 dK3aMeHa
1.5. Ilnanupyembie pe3yJbTAThl 00y4YeHUSA

[Ipouiecc wu3yyeHHss OUCHUIUIMHBI HAMpaBlieH Ha (OpMHUpOBAHUE CIIEAYIOUIUX
KOMIIETEHIIUN ;

a) odueKyomypHuoie:

OK-6 - cnocoGHOCTBh K caMOOpraHU3aly U CaMO00pa30BaHUIO

0) obwenpogeccuonaibHole:

OIIK-5 - BrmageHue ocHOBaMH NMPO(HECCUOHATBLHON ATUKHU U PEYEBON KYJIBTYPbI

8) npogeccuonanvuoie:



[1K-4

IIPEIMETOB

[1K-12 - cnocoOGHOCTh PYKOBOIUTH Y4eOHO-UCCIECAOBATEIHCKON NIEATENBHOCTHIO

o0yJaronuxcs

- CIOCOOHOCTh MCTOJIb30BAaTh BO3MOXHOCTH OOpa3oBaTeNbHOM Cpeabl s
JOCTWKEHUS JTUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB 00yUYEHUS, U
obecrieueHNU s KauecTBa yuyeOHOTO Mpoliecca CpelCcTBaMU MPErnoaBaeMbIX yueOHbIX

3aga4yu 0CBOCHHUA

IInanupyemble pe3yJibTaThl 00y4eHMsI 110

Kon pesynbrara

JUCITHTLTHHBI JHCIMILTHHE (OeCKpunmopbol) 00y4eHus1 (Komnemenyus)
OBJIaJICHIE OCHOBaMH | 3name: OIIK-5 - BnageHue
(dyHIaMEeHTaIbHBIX MPHUOJTIDKE HHBIE METO/IBI PEIICHHS MaTeMAaTH4 €CKHX OCHOBaMU
3HAaHMW B 00JIACTH | 33ja4; UICTOYHHUKH BO3HUKHOBEHHS MOTPEIITHOCTH; po heccHoHANBLHON 3 TUKHU
BBIUHCIIMTEIIBHO i CIOCOOBI MCCIIEIOBAHMS CXOJUMOCTH M YCTOUUHUBOCTH U PEYEBO# KYJIbTYPhI
MaTeMaTHK U, YUCJICHHBIX METOJIOB; OCHOBBI TEOPHH Pa3HOCTHBIX CXEM

YMeTs: OK-6 - crnocoOHOCTs K
W3Y4EHHE  aJTOPUTMOB | YHCJIEHHO PEIIaTh YpaBHEHUs, IPUMEHSS IS TOTO CaMOOpraHu3aluy U
TP UOITIDKE HHBIX CJIEICTBUS U3 TEOPEMBI O COKUMAFOIIINX OTOOPAKEHUSX ; €am000pa30BaHUI0
BBIUHCJICHHIA, YHUCJICHHO PEIIaTh CUCTEMbI IMHEUHBIX U HEJIMHEWHBIX
MPUMEHIEMbIX JUIA | ypaBHEHHI; HHTEPTIOJIMPOBATh U allIPOKCUMHPOBATH IK-4 - cniocoGHOCTH
peleHust LIMPOKOTO | CETOYHbIC (DYHKIIUH; MPUMEHSITH (POPMYJIbI YUCICHHOTO | UCIOJIb30BAaTh

Kpyra MareMaTHdeCKux
3ama4;

3aKpeIUicHIE
MPaKTHYECKUX HABBIKOB
ucrons3oBannss UKT B
yaeOHO-TI03HABATEIHHO I
u Oynmyen
npo e CCHOHATTBHO I
NEATENIbHOCTH B 001aCTH
¢$msuKo-
MaTeMaTH4eCKHX "
HWHPOPMALMOHHBIX HAYK

U depeHIMPOBaHKS U HHTETPUPOBAHHUS;, IPHUMEHSITh
METO/IbI YHCIICHHOTO pelieHrs A hepeHIINaIb HbIX
YpaBHEHH, B TOM YHCII€, B YaCTHBIX TPOM3BOIHBIX;
OILIEHMBAaTh BO3HHKAOIYIO OTPEIIHOCTh; OCYLIECTBIIATH
MPOBEPKY YCIIOBHH CXOIMMOCTH H yCTOWY MBOCTH
NPUMEHIEMbBIX METOJIOB

Bragets:
HaBpixamu KOMIIbIOTEpHOU peai3aiii YUCIEHHbIX
AITOPUTMOB PEILICHHS MaTeMaTHYE€CKHX 3a7a4

BO3MOKHOCTH
o0pazoBaressHO cpe bl
JULSL IO CTIDKEHHST

JIAY HOCTHBIX,
METanpeIMETHBIX 1
MpeAMETHBIX PE3yJIbTaTOB
00ydJeHys1, 1 00ecrieueHIN
sl KauecTBa y4eOHOTO
poriecca CpeICTBAMH

MPE M0 1aBaEMbIX YISO HBIX
MpeIMETOB

MK-12 - ciocoGHOCTL
PYKOBOIUTH Y4eOHO-
HCCJIEOBATEIBCKON
JeSITeITbHOCTHIO
00yJaroIuXxCs

1.6. KoHTpOJIb pe3yJibTATOB 0CBOEHUSI JUCIUIINHbI

B xone u3yyeHus TUCUMIUIMHBI UCTIOJIB3YOTCS TaKHUE METOJbI TEKYIIErO KOHTPOJIS
yCIIEBAEMOCTH KaK BBIIOJHEHUE KOHTPOJBHBIX paldoT, TecTtupoBaHue. Dopmbl
NPOMEXKYTOYHOM aTTECTAllUU — 3a4€T U K3aMEH.

OueHoYHBIE CpencTBa PE3YIbTATOB OCBOCHUS IUCUMIUIMHBI, KPUTEPUHM OLEHKHU
BBINIOJIHEHMSI 3aJaHUMl MpeacTaBiieHbl B paszfene «PoHAbl OLEHOYHBIX CPEACTB JIA
IIPOBEJICHUS IPOMEKYTOUYHON aTTECTALUU.

1.7. Ilepeyenb 00pa3oBaTeJbLHBIX TEXHOJOTHH, UCIOJIb3yeMbIX MPH OCBOCHHH
AMCIHUNIAHBI

B kypce npuMeHstoTcs ciaeayrouue o0pa3oBaresibHble TEXHOJIOTUU:

Texnonocusi  npocpammupo8anHo20  o0OyyeHus -  YIOPaBIIEMOE  YCBOEHHE
MPOTPaMMHUPOBAHHOTO Y4eOHOr0 Marepualia ¢ MOMOIIbIO 3JIEKTPOHHOIO 00YyYarolero
ycrpoiicTBa. IlporpaMmupoBaHHBI y4eOHBIH MaTepual MPEACTaBIAET COOOW Ccepuio
CpPaBHUTEJILHO HEOOJbIIMX TOpHMN yuyeOHOW wuHPopmanuu («KaapoB», Qailjos,
«lIaroB»), TOJAaBa€MbIX B  ONPEAEICHHOW JIOTUYECKOW  IOCIIEI0BATEIbHOCTH.



[lporpaMMupoBaHHble y4eOHBIE MaTepHalbl pa3MENIaloTCsd B OJJICKTPOHHOHM cpexe
JHMCIUILINHBI B TOTIOJIHEHUE K TPAIUIIHOHHBIM JICKIIHSIM.

Texnonozus anekmpouHoeo o6yyenuss - oOyd4eHHE C TOMOLIbIO MH(POPMALHOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH TMOCPEJCTBOM 3JICKTPOHHOU CpEeAbl JAMCIMIUIAHBI,
peanu3oBanHoM Ha Tutardpopme Moodle.

Texnonocus napannenvHoco 00y4yeHus — TpeNNosiaraeT pachapeieIuBaHue
npolecca pelieHus OJHOM KPYIHOW 3aJauyM Ha OTACNIbHbIC ()PArMEHTBI, BBITIOIHIEMbIC
HOATPYIIIAMH CTYJEHTOB MapajlIesIbHO, JTUOO0 MapayljiebHOE PEIICHUE OJHOW M TOH ke
3a/laud pa3jMYHBIMH METOJaMH C MOCIEAYIOMHUM OOCYXKICHHEM H CPaBHUTEIbHBIM
aHAJIM30M OCOOCHHOCTEH Ka)I0TO METO/1a



2. OPTAHUBAIIMOHHO-METOJJUYECKHUE JOKYMEHTbDI
2.1. TexHoJsoru4yeckass KapTa 00y4yeHHs1 JUCHMUIIHHE

YucneHHBIE METOIBI

Hamnpasnenune noarorosku 44.03.05 Ilenarornueckoe oopazoBanue (¢ AByMs poPuiIsiMu

MOJATOTOBKH),

HaIpaBJICHHOCTH (Mpoduik) 0OpazoBaTeIbHON poTrpaMMbl MaTteMaTrka U WHQopMaTuKa

1o 0OYHOM (popMe 00yUeHUs

Bcero

AyJIHUTOPHBIX YaCOB

M o 1 Bueaynu- DopmMBbI U
onynu. HaumenoBanue 4yacoB | BCEro | JEKUHi | mpakTt | Jal. TOPHBIX METOJIBI
PasIcIon HTeM pabor 4acoB KOHTPOJIS
7 cemecTp 94 28 14 14 26
Monyas 1. BxonHoi Moaynb 10 4 2 2 6
Tema 1.1. Haznauenue u
OCHOBHBIE ITIOHATHUS Kypca 5 2 2 3
B . BXOJTHOE
XOAHOH KOHTPOITb. ) 2 2 3 TECTUPOBAHUE
Moayab 2. YUnciaeHHble
MeTO/bI pellleHu s 3a1a4
aJreopbl 24 12 6 6 12
Tema 2.1. Pemenue 2 2 4 3ammra nao.
HEJIMHEWHOIO ypaBHEHHUS 6 4 pabot
Tema 2.2. Pemienue cucreM 4 3 4 3anmra nad.
JUHEWHBIX ypaBHCHU I 11 7 pabort
[IpomexyTouHoE TECTUPOBAHUE 1 4 MIPOMEKYTOUHOE
110 2 MO0 ) 1 TECTUPOBAHUE
Monayasb 3. Ilpudauxenue
dyHkuumii 20 12 6 6 8
Tema 3.1 Muatepnonsuus 5 4 4 2 2 3ammra 1a0.
pabort
Tema 3.2 Annpokcumanus 4 3 2 2 2 3ammra 1a0.
pabort
[IpoMexyrouHo€E TECTUpOBaHUE 3 1 1 2 [IpomexyrouHnoe
1o 3 MOIYJIO TECTUPOBAHUE
3anmTa KOHTPOJIBHOM paboThl Ne 3 1 1 2 Koutponbnas
1 pabota
3aver 3auer
8 cemecTp 90 32 16 16 22




Moayab 4 UncjieHHbIE METOIbI 6 6 6
peleHust 3a1a4
MAaTeMaTHYeCKOro aHajmn3a 18 12
Tema 4.1 YUucaenHoe 6 4 2 2 2 3ammra 126
muddepeHmpoBaHue pabort
Tema 4.2 Yuciiennoe 9 7 4 3 2 3amma 1ao.
WHTETPUPOBAHUE pabort
[IpoMexxyTrouHoE TECTUPOBaHUE 3 1 1 2 IIPOMEKYTOUHOE
110 4 MOJTyITIO TECTHPOBAHHE
Mopayasb S YUucneHHbIE METOBI
peweHus auddepeHranbHbIX 28 18 10 8 10
YpaBHEHH I
Tema 5.1 Pemenue 3amaun 6 4 2 2 2 3ammra 1a0.
Komm ms OJ1Y pabort
Tema 5.2 Pemenne kpaeBbIx 10 8 4 2 2 3aumra
sagad mus O[Y na6.pabot
Tema 5.3 Pemenne YMO 11 7 4 2 2 3anmra 1a0.
pabort

[TpomexyTouHOE TECTHPOBAHHUE 3 1 1 2 MIPOMEKYTOTHOE
1o 5 MOYJIIO TECTUPOBAHHE
3ammTa KOHTPOJIBHOU paboThl Ne 5 1 1 2 KonTtponbHas
2 pabota
Moayab 6 UToroBbiii MOayJib 44 2 2 6
HToroBoe TecTHpoBaHUE TIO 8 2 2 6 Hrorosoe
BCEMY KYpCY TECTHPOBAHHE
OK3aMeH 36 DK3aMeH

HUTOI'O 144 60 30 30 48

2.2 CoaepxxaHue OCHOBHBIX Pa3/1€JI0OB U TeM JTUCIUAIIHMHbI

Monyasb 1. BxoaHoit MoayJib

Tema 1.1. Ha3HauyeHue ¥ OCHOBHbIE MOHATHSA Kypca. PoJib 1 MecTO YHMCJIeHHBIX

BrrauciaurenbHbBIH

MOI[yJI]: 2 YucJjieHHbIE METOAbI PelICHUA 3aaav anreﬁpbl

METOAOB B CUCTCME HAYK

DKCIIEP UMEHT,
MaT.MOJIeNIU, CeTKa, IIar CEeTKU, y3€J CETKH, CeTouHas (yHKIUs, a0COMOTHAS MOTPEUTHOCTb,
OTHOCHUTEJIbHAS MOTPENTHOCTD, UCTOYHUKH MOTPELUIHOCTH, YCTO UUUBOCTb, CXOAUMOCTb.

MaT€MaTu4dcCKas

MOJIEINb,

Tema 2.1. Pemienne He1MHEHHOTO ypaBHEeHHUS.

9

AUCKPCTU3alusA




UrepanimoHHble METOMBI, 3Tallbl PEHICHHUS HEJIMHEWHOTO YpPaBHEHUS, YCIOBHE
CYILIIECTBOBAHUS €IMHCTBEHHOTO KOPHS Ha OTPE3Ke, COCOObI OT/EICHUS KOPHS.

Meronpl npocroil wurepauuu, HproTOHA, AUXOTOMHMH, XOpA, CEKYLIHX. YCIOBHUI
CXOJUMOCTH, BBIOOP HAYATBHOTO MPUOIMKEHHUS, KPpUTEPUHU OI[EHKH TIOTP CITHOCTH.

Pemenue cucrem HEIMHEWHBIX YpaBHEHUM.

Meron urepanuu, Mmero HeroTOHA 111 CUCTEM HEJIMHEWHBIX YpaBHEHUI.

Tema 2.2. PemieHue cucTeM JUHEHHBIX YPaBHEHHIA.

CXoIMMOCTh METOJOB M €€ KpUTEpHUH, HEBSA3KA, UYMUCIO OOYCIOBJICHHOCTH, OILIEHKA
norpemHocTu. [lpsimbie Metonsl: Meron [aycca (cXemMbl €IMHCTBEHHOIO [IGJIEHUS U
ONTUMAJLHOTO HMCKJIIOUEHUs), MpOTroHKa. Wrepanumonubie MeTonbl: metoa kobu, 3edmens,
MPOCTOM UTepanuu, Puaapiacona, MeToq MUHUMAIbHBIX HEBSI30K.

Monyas 3. Ipubaumkenne ¢yHkuui
Tema 3.1. UnTepnoasiuus ¢yHKuuii.

[Mpubnmwxkenne ¢GyHKIMI anredOpandecKuMU MHOTOYJICHAMU, YCJIOBUE HWHTEPIOJISIUY,
uHTepnoyaiuonHeie  dopmynsl  Jlarpamwka u  Herlorona.  KycouyHo-moimHOMHUaIbHAs
uHTepnosisinusa. Kyonyeckue criaiHbl.

Tema 3.2. Annpoxkcumanus () yHKIH .

VYcnoBue anmnpokcHUMaluM, anmnpokcuMalys OOOOLIEHHBIM MHOTOYJIEHOM IO METOIY

HAaUMEHBIIINX KBAJIPaTOB

3auer 7 cemecTp

Monyas 4. YUncjieHHbIe METO/AbI PelIeHU 32/1a4 MAaTEeMATHYECKOI0 aHAJIN3a
Tema 4.1. Yucnennoe nuddepeHunpoBanme.

KoHneuHo-pazHocTHasi anmpokcuManust npou3BogHON. HekoppekTHOCcTh omnepauuu
YUCIIEHHOTO nuddepeHIupOBaHUS. YucnenHoe nuddepeHIpoBanme yTeM
nudepeHIIMPOBaHUST HHTEPNOJAIMOHHBIX  (HOPMYII, MOTPEIIHOCTh  (POPMYJ, TMOPSIIOK
TOYHOCTH (HOPMYIL.

Tema 4.2. UncneHHoe HHTETPUPOBAHUE.

KBagparypueie cymmbl u  dopmyinbl, (HOpMYJIBI MPSIMOYTOJBHUKOB, Tpameluu,
Cumncona. [IlorpemHocts  KBaaparypHbIX (OpMYyN, MOPSJOK TOYHOCTH  (HOpMyd,
arocTepUOPHbIE OLEHKH MOTPEIIHOCTH 1o (popmyrie Pynre.

Mopayab 5. YUucjeHHbIe MeTOAbI pelieHUus1 1M dpepeHuHATBLHBIX YPaBHEHU I
Tema 5.1. Pemnenue 3axaun Komm 17151 00bIkHOBeHHBIX AU (hepeHIMATBHBIX
YPaBHEeHHUM
Cetka u cerounas ¢pyHkums, CeTka U ceToyHass (PyHKIIUS, anmpoOKCUMAaIlUs ypaBHEHUH,
pPa3HOCTHasi CXema, MOPSJOK TOYHOCTH, YCTOMYMBOCTb, CXOAMMOCTb, MIA0JIOH, SIBHBIE U
HesiBHblE cxeMbl. Pemenue 3amaun Komwu 11 0OBIKHOBEHHBIX UG pepeHIralbHbIX
YpaBHEHUH M CHUCTEM YypaBHEHHWU Mertomamu OJiuiepa, Pynre-Kyrra, Apmamca, mnopsmox
TOYHOCTH METOJIOB U CIIOCOOBI OLIEHKU MOTPEITHOCTH PEIICHHUS.
Tema 5.2. Pemienne kpaeBbIX 32124 1Jis1 00bIKHOBEHHBIX 11 () epeHIHATBbHBIX
YPaBHEeHUM



Pemenue kpaeBmiXx 3amad Juid auddepeHIMalbHbBIX YpaBHEHUH BTOPOTO TOpsJIKa:
METO/1bl CTPEIBOBI U IPOTOHKH.

Tema 5.3. Pemienue nug¢epeHuaibHbIX ypABHEHH I ¢ YACTHBIMHU MPOU3BOAHBIMH.

OOmwmii BUI ypaBHEHHUS C YAaCTHBIMU TNPOU3BOJHBIMU. YPaBHEHHUS MaTeMaTHYECKOU
busuku. Knaccudukanus ypaBHeHU MatemaTudeckol Gusuku. [Ipumepsl pa3HOCTHBIX CXEM
JUIsl TapaboJINYecKoro, TUIepOOINY €CKOT0, JIENTUYECKOrO YpaBHEHU .

Monyas 6
DK3aMeH 8 cemecTp

2.3.MeToanyeckue peKOMEHIANHU 110 OCBOCHHUIO THCHUILUIUHBI JIs1 00y4A0IUXCS
o0pa3oBaTeIbHOI MPOrPaMMbI
Hanpasnenune noarorosku 44.03.05 Ilenarornueckoe o6pazoBanue (¢ AByMs IpoPuiIsiMu
MOJATOTOBKH), HAMPABJIEHHOCTH (Mpoduiib) 00pa3oBaTEIbHO M MPOrpaMMBbl
Maremaruka u uapopmaTruka
1o 04YHOM (popMe 00yUeHUsI

Beenenne
Meroauyeckre peKOMEHIaluK COIepIKaT:
1. PekoMmeHnanmu no opraHu3anuu padOThI CTYJEHTA Ha JIEKIUSAX U J1a0OpaTOPHBIX
3aHATHAX
2. PexoMeHnanmu mo opranu3aluy caMoOCTOSITEIbHON pabOThI CTyIEHTA
3. Pexomennanuu mo paboTe B MOAYJILHO-PEHTHHTOBON CUCTEME.
4. CoBeTbl 110 MOATOTOBKE K IK3aMEHAaM.

MeTOI[I/IquKI/Ie PEKOMCHAAIIUMA 110 OPraHu3alumn paﬁoTbI CTyJA€HTA HA JICKIIUAX

Bo Bpems nexknuii 1Mo JIUCHUIUIMHE CTYJACHT JOJDKEH YMETh CKOHIEHTPUPOBATh
BHUMAaHUE HA paccMaTpuBaeMbIX MpoOJIeMax W BKIOYUTH B pabOTy BCE BUILI TNaMSITH:
CIIOBECHYI0, OOpa3Hyl0 H MOTOPHO-JABHUTATEbHYIO. [l 3TOro emMy HEoOXOoquMO
KOHCIIEKTUPOBaTh MaTepuall, U3jaraeMblid npenogaBatesieM. Bo BpeMs KOHCTIEKTUPOBAHUS B
paboTy BKJIIOYAETCS MOTOPHO-JIBUTaTeJbHAsl MaMsTh, IMO3BOJISIONIAs 3(P(HEKTUBHO YCBOWTH
JEKIMOHHBIM Marepuan. Kaxmaomy CcTyaeHTy He0O0XOAMMO TOMHHTHR O TOM, YTO
KOHCIIEKTUPOBAHUE JIEKIIUU — 3TO HE AUKTAHT. CTYIEHT JOJDKEH YMETh BBIICJATH TJIaBHOE U
(bUKCHUPOBATh OCHOBHBIC MOMEHTHI «CBOMMH CJIOBaMU». ITO ropasno 0oiee 3¢ peKTUBHO, YeM
3aMUCh «OJ JUKTOBKY.

Ha xaxmoil JeKuuu NEepUOJMYECKH MPOBOJUTCS MUCBMEHHBIM ONPOC CTYAEHTOB IO
marepuanam Jsekmuil. [logbopka BompocoB Ui ompoca OCYIIECTBISIETCS Ha OCHOBE
M3Y4YEHHOTO TEOPETHMYECKOro Marepuajia. Takodl MOAX0J  TO3BOJIIET HE  TOJBKO
KOHTPOJIMPOBATh YPOBEHb YCBOEHUS TEOPETUUYECKOTO Marepuajia, HO M OpPraHu3oBaTh
3 PEeKTUBHBIN KOHTPOJIb TIOCEIIAEMOCTH 3aHITUHU Ha TTOTOKOBBIX JICKITUSX.



MeToandeckue PEKOMCHAAIUA 110 OPraHu3alumn paGOTbI CTyJAcHTa Ha .]IﬂﬁOpaTOle)IX
3AHATUAX

Hapsny ¢ mpociaymuBanueM JIEKIIMH 1O KypCy BaXHOE MECTO B Y4eOHOM TMpoliecce
3aHUMAIOT JIa0OpaTOpHBIE 3aHATHS, NPU3BAHHBIE 3aKPENJSATh TMOJYYEHHBIE CTYyJICHTaMU
TEOPETUUECKUE 3HAHUS.

[lepen maGopaTOpHBIM 3aHSATHEM CTYIEHTY HEOOXOJAMMO BOCCTAHOBUTH B MaMSATH
TEOPETUUECKUI MaTepuaj Mo TeMe JIabopaTopHOro 3aHaTus. st 3Toro cienyer oOpaTuThes K
COOTBETCTBYIOIIHMM TJIaBaM Y4eOHHKA, KOHCIICKTY JICKIIHA.

Kaxnoe 3aHsATHE HAYMHAETCA C TMOBTOPEHUS TEOPETHUECKOTO0 MaTepuana 1o
cooTBeTcTByIOImE Teme. CTyAeHTBHl [JOJDKHBI YMETh YETKO OTBETUTh Ha BOMPOCHI,
NIOCTABJIEHHBIE MpenoaaBaresieM. [1o xapakTrepy OTBETOB MPENO1aBATENb IEIAET BBIBOJ O TOM,
HACKOJIbKO TOT WJIM MHOM CTYAEHT F'OTOB K BBITIOJHEHUIO YIIPAKHEHUI.

[locne TakoW mNpPOBEPKU CTyIEHTAM TNPEAJIaraeTcsi BBINOJHUTH COOTBETCTBYIOIINE
3ajanus ¥ 3afa4n. UTo Kacaercst TUMOB 3aj/iay, peliaeMbIX Ha JaOOPATOPHBIX 3aHATUSX, TO ITO
pa3IMYHBIE 33]1a41 HA YCBOCHUE CTYJECHTaMU TEOPETUUYECKOTO MaTepuaa.

[lopsinok pelieHus: 3aa4 CTyI€HTaMH MOXET ObITh pa3iuuHbIM. [IpenonaBatess MoxeT
YCTAHOBUTh TAaKOW TMOPANOK, COIJIACHO KOTOPOMY KaXIblii CTYAEHT B OTACIbHOCTH
CaMOCTOATENIBHO peliaeT 3aaady 0e3 oOpaileHus K KakuM — JMO0O0 MaTepualiaM WIH K
npernojiaBarento. MoxeT ObITh HCIOJb30BaH W TaKOW MOPSIOK pelleHUs 3ajadyu, Koraa
MIPEAYyCMATPHUBAETCS CAMOCTOSATENBHOE PEIIEHUE KaXJAbIM CTYJAEHTOM MOCTABICHHOM 3aauu C
UCIOJb30BAHUEM KOHCIEKTOB, YYEOHMKOB M JIPYIMX METOJAMYECKUX U CIPABOYHBIX
matepuasioB. [Ipu 3ToM mpenongaBaresib 00XOAUT CTYJEHTOB, HAOOJAs 32 XOJOM pELIeHUs U
JlaBasi UHAWBUYaJlbHbIE YKA3aHUS.

B koHIle 3aHATHS TNpenojaBaresib MOABOIUT €ro MTOrH, AAET OLEHKY aKTUBHOCTHU
CTYJICHTOB U YPOBHS UX 3HAHUMU.

KaxxnoMy cTyaeHTy HEOOXOIMMO OCHOBATENbHO 3aKPEIUISTh IOJIYYEHHBbIE 3HAHUS U
BbIpa0aThIBATh HABBIKM CAMOCTOSITENIbHOW HaydHOU paboThl. C OSTONW 1EJNbI0O B TEUYCHHUE
CeMecTpa CTYJCHT JI0JDKEH BBITOJTHUTH JOMAITHUE paboThI.

MeToandeckue PEKOMCHAAIIMA 110 OPTraHU3alluA CaMOCTOSITEJILHOM paﬁoTbI CTyacHTa

Jis 3¢ (}EeKTUBHOTO JOCTWXKEHHS YKa3aHHBIX BO BBeJeHUHM padoyeil mporpamMmbl
uenel oOydeHMs MO JHUCIUIJIMHE NPOLECC HU3YYEHHs MarepHuana Kypca IMpeanojaraet
JIOCTATOYHO MHTEHCUBHYIO pa0OTy HE TOJIbKO Ha JICKIMSIX W CEeMHUHapax, HO JIoMa B XOJe
CaMOCTOSTEILHO U paOOTHI.

[TosToMy paccMOTpUM TIPOLECC OPTAaHU3ALMU CAMOCTOSITEJIbHOM BHEAyJIUTOPHOU
paboThl cTyAeHTOB. BHeaynutopHas camocTosiTeNbHass padoTa BKIIOYAET BBIIOJIHEHHE
KOHTPOJIBHBIX PadoT N0 KaXA0MY pa3zieny Kypca (3aJaHusi IpeACcTaBlIeHbI B pa3aene « PoHu
OLICHOYHBIX cpeacTs» PII/]

PexomMeHaanuu mo pa60Te B MOI[yHLHO-peﬁTHHFOBOﬁ CHCTEME

PesynbTarel yueOHOW AEATEIHHOCTH CTYJEHTOB OLEHUBAIOTCS PEUTUHTOBBIMH OaslaMu.
B kaxxaom moayne onpenesnsieTcs MUHUMallbHOE U MaKCUMaJIbHOE KOJIMYECTBO OAJLIOB.
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Bunel nestenbHOCTH, yUUThIBAEMbIC B PEUTHHIE U UX OILICHKA B Oajiax mpeacTaBicHa B
TexHo10rn4ecKoi Kapre JUCUUIIMHBI, KOTOPAast BXOIUT B cocTaB gaHHoro PII/I.

Cymma wmakcumanbHbix OamioB mno Bcem MoayiasiMm (100) pasasercs 100%-Homy
YCBOCHHIO MaTepHaia.

MuHUMaNbHOE KOJMYECTBO OAJJIOB B KAXKJIOM MOAYJE SIBIsieTCS OO0s3aTelbHbIM U HE
MOJKET OBITh 3aMEHEHO Ha0OpOM OaUIOB B APYTrUX MOJIYJAX, 3a MCKJIIOYECHHEM CHUTYalluH,
KOIJla MUHUMAJIBHOE KOJMYECTBO OA/NIOB O MOJAYIIO OMpEAeieHO Kak HyJieBoe. B stom
cllydae MOJYJIb SBJISIETCSI HE00A3aTeNbHBIM AJIsI U3YUYCHHS M 00IIee KOJIHMIECTBO OAIIIOB MOXKET
ObITh HAOpPaAHO 3a CUET APYTUX MOYJIEH.

JIuCIUNIMHAPHBIN MOAYJIb CYMTAETCS WU3YyUYCHHBIM, €CJIU CTYACHT Ha0Opall KOJIUYECTBO
0aJJIOB B paMKaX YCTAaHOBJICHHOTO JHAana3oHa.

JUis moydeHusl MOJIOKHUTEIbHOW OLIEHKH HeoOxonuMo HaOpaTh He MeHee 60 Oaios,
NPEAYCMOTPEHHBIX M0 AUCIUIUIUHE (MPU YCJIOBUHM Habopa BceX 00s13aTeIbHBIX MUHUMATbHBIX
0ayoB).

[lepeBoa 6anioB B akaJgeMUYECKYIO OIIEHKY OCYIIECTBJISIETCS IO CIEQyIoleld cxeMme:
OIICHKA «yJOBJIeTBOpUTEIbHO» 60 — 72 % O6amnoB, «xopomio» 73 — 86 % 0aioB, «OTIMIHO
87 — 100 % 6annos

CooTBeTCTBHE PEMTHHIOBBIX 0AJJIOB M AKaleMHUY€CKON OLIeHKH

OO0111€€e KOJINYECTBO AxkaneMmnueckas
HaOpaHHBIX 0AJUIOB OLICHKA
60 — 72 3 (Y1OBIIETBOPUTEIILHO)
73— 86 4 (xopoI1o)
87— 100 5 (oTIM4YHO)
JIONIOMHUTENIBHBI ~ MOJYJIb - HeoOs3arenpHbld. KonnuectBo  0anjoB 1o

JOTIOJIHUTETbHOMY MOJIYJII0 HE BKJIIOYaeTCsl B OOIIYI0 MakKCUMallbHYI0 CyMMY OaJlioB,
pacrpenesseMbIX o MoaysisiM. Pabota Hajl MPOEKTOM — BO3MOXKHOCTh MOJHSATH CBOM PEUTHHT.

[IpenonaBarens wuWMeeT TMpaBO IO CBOEMY YCMOTPEHHIO J00aBISATH CTYACHTY
OTIPE/ICIICHHOE KOJIMYECTBO 0asuioB (HO He Oosiee 5 % OT 0OIIero KOJWYeCTBa), B KakKIOM
JTUCITUTLTMHAPHOM MOJIyJIE:

—3a aKTUBHOCTH Ha 3aHATHAX;

—3a BBICTYIUIEHHE C JIOKJIAJ0M Ha Hay4YHOU KOH(EpEHIINH;

—3a HAYYHYIO MyOJIMKaIHIO;

—3a WHBIC YUeOHBIC WU HAYYHBIC TOCTUKEHUS.

PaboTa ¢ HeycnneBalOIIUMH CTyAeHTAMU

CryneHt, He HaOpaBIIMI MUHUMAIBHOTO KOJMYECTBa OajuloB IO TEKyIlled u
OPOMEXKYTOYHOM arTecralusM B TMpeAenax MepBoro 0a3zoBOro MOJIyJs, JOIMYyCKaercs K
U3Y4EHUIO cleayomero 0a3oBoro Mmonayis. EMy mpepocraBisieTcs BO3MOXKHOCTH J000pa
0a/uI0oB B TEUYEHHE JBYX IMOCJEAYIOUIUX HeNeNb (CIEAYIOMUX 32 MPOMEKYTOUHbIM PEUTHHT-
KOHTpPOJIEM (TECTUPOBAHUEM IO MOYJI0)) Ha JIMKBUIALIUIO 3310 DKEHHOCTEH.

CryneHraMm, KOTOpbIE HE CMOTJIM Ha0paTh MPOMEXKYTOYHBIA PEHTHUHT WU PEUTHHT MO
JUCLUIUIMHE B OOILEYCTAHOBJIIEHHbIE CPOKM MO OOJE3HM WJIM MO JAPYTUM YBaKUTEIbHBIM
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NpUYMHAM (JIOKYMEHTAJIbHO TMOJTBEPKACHHBIM COOTBETCTBYIOIIUM YUYPEKICHUEM), JEKaH
dakynpTeTa ycTaHaBIMBAET MHIUBUAYAIbHBIC CPOKH ClIayu.

Ecnu nociie 3T0ro cpoka 3a101KEHHOCTD [0 HEYBAKUTEJIbHBIM IPUYUHAM COXpPAaHSETCH,
TO Ha3HAYaeTcs KOMHUCCHS MO TPHEMY aKaJIeMHUYECKUX 3a/I0JDKEHHOCTEH ¢ 00s3aTelbHbIM
ydacTueM 3aBenymomiero kadenpoit u nekana (ero 3amecturensi). [lo permeHuto komuccuu
HEYCIEBAIOIIUE CTYAEHTHI M0 MPEACTABJICHUIO J€KaHa OTYHUCISAIOTCS MPHUKA30M PEKTOpa W3
YHHUBEPCHUTETA 3a HEBBITIOJIHEHHE y4eOHOT0 TpaduKa.

B ocoObix cnydasx JekaH HMMEET NpaBO YCTAHOBUTH JPYTHE€ CPOKH JUKBUAALUU
CTYJAEHTaMH aKaJIeMUUYECKUX 3aJ0JKEHHOCTEM.

HesiBka cTyzneHTa Ha UTOTOBBIN MJIU MPOMEKYTOUHBIN PEUTUHT-KOHTPOJIb OTMEYAECTCS B
pEUTHHT-JIHCTE 3aNKUChi0 "He sABUiCA". Eciu HedBKa Mpou30MJia MO YBAXUTEIBHOW MPUYUHE
(moATBepKIE€HA JOKYMEHTAJIbHO), JE€KaHAT UMEET MPaBO Pa3pelIUTh MPOXOXKICHUE PEUTHUHT -
KOHTPOJISL B Apyrue cpoku. [Ipu HEyBaXKUTENbHON MPUYUHE HESIBKU B CTATUCTUYECKUX JaHHBIX
nekanara mnpocrtaBisiercs "0" OawioB, W CTYACHT CUHMTACTCS 3aJ0/DKHUKOM 10 JaHHOU
JUCLHUIIINHE.

PelitunroBas cucrema OILICHKM KauecTBa Yy4yeOHOW palbOThl pacmpocTpaHsieTcs U Ha
CTYAEHTOB, NIEPEBEICHHBIX HA UHANBUAYAIbHOE O0yUEeHHE.

Ecnu cTyeHT KenaeT NOBBICUTh PEUTHHT 1O JMCLUIUIMHE MOCJIE UTOTOBOTO KOHTPOJIA,
TO OH JIOJDKEH 3asiBUTh 00 »TOM B JekaHare. JlomosiHWTeNbHAass MpOBEpKa 3HAHUU
OCYLIECTBIISIETCSl MPENOJaBaTEIeM II0 HANpPABJIEHUIO JIEKaHAaTa B TEUEHHME HENEIH IOCJIe
UTOTOBOTO KOHTposist. [lpm 3TOM mnpenoaaBaTenb AOJHKEH OPHUEHTUPOBATHCS HA TE€ TEMBI
JUCHUTLUIMHBI, 10 KOTOPBIM CTYIEHT HaOpaj HauMeHbllee KoiuuecTBO OamnoB. [lonydeHHble
0aJuIbl BHOCSTCS B €IMHYIO BEIOMOCTh OIIEHKH YCIIEBAEMOCTU CTYAEHTOB (B JOMOJIHUTEIbHBIH
MOJyJIb) ¥ YYUTBIBAIOTCA MPU OMPENEICHUN PEUTHHTOBOM OLIEHKU B 1I€JIOM IO JUCIUIIIIUHE.
Ecnu ctygeHt Bo BpeMsi JOTIOJIHUTEIBHONW IPOBEPKU 3HAHUM HE CMOT ITOBBICUTH PEUTUHIOBYIO
OLIEHKY, TO €MY COXpaHsIEeTCsl KOJMYECTBO 0aioB, HAOpaHHBIX paHEe.



3. KOMIOOHEHTbHI MOHUTOPUHI'A YYEBHBIX JOCTUXXEHUA CTYJIEHTOB

3.1. TexHoJjornyeckasi KApTa pedTHHIA TUCIUIINHBI
HaumeHnoBaHue HanpasieHnue noAroToBKM 4 ypoBeHb KosmuectB
AHUCUMILJIMHBI o0pa3oBaHusi 3.e.
(0axkasaBpuMaT, MAarucTpaTrypa, acliupaHTypa)
HaumenoBanue nporpamMmbl/ poduiis
YUNCJIEHHBIE bakanasp 4 xpenurta
METO/bI (3ET)

CMexHbIC JUCUUILUIUHBI 10 yUeOHOMY IJIaHy

[IpenmecTBytomue: MIKOJbHBIE KYpChl IO MaTreMaTHke, HHHOpMaTHKE

By3oBckuit kypc: MaremaTtnka, MaTeMaTnueckuii aHaIU3 U 3JIEMEHTHI TeOpUU (HYHKITHUA,
Anre6pa, Undopmaruka, S3bIKH 1 METOABI TPOTPAMMUPOBAHUS

[Tocnenyromme: KomnbroTepHoe moaenupoBanue, McciaenoBanue onepannii

MOAYJIb Ne 1
BxoxHoi
Conepxxanue dopma paboThI KonuuaecTBo 6amioB 6%
min max
Tekymas paboTa IBxoonoe mecmuposatue 3,6 6
toro 3,6 6
MOAYJIb Ne 2.
YucnenHvle Memooul peuieHus 3a0ay aneeopul
Conepxanue dopma paboThl KomuectBo 6amioB 17%
min max
Texymiast pabota 3aoanus 1, 2 Konmponvhot 7,2 12
pabomer Ne 1
[I[poMEXyTOUHBIN PEUTUHT- [[I[pomedicymounoe mecmuposganue 3 5
KOHTPOJIb no Mooyno 2
HToro 10,2 17
MOIYJb Ne 3.
Ipubnuscenue ¢hynkyuii
Conepxanue dopma paboThsl Komunuecto 6amios 11%
min max
Tekymas pabota 3aoanue 3 Konmpoavhoti pabomoi 3,6 6
We 1
[ I[poMEXyTOUHBIN PEUTUHT- [[I[pomedicymounoe mecmuposanue 3 5
KOHTPOJIb no mooyno 3




Mtoro | 6,6 11
MOAYJIb Ne 4.
Yucnennvie memoowvl peuieHus 3a0a4 MamemMamuiecKko20 anaiu3a
Conepxanue ®opma paboThl KonuuectBo 6amioB 25%
min max
Tekyiast paboTa 3aoanus 1, 2 KonmponwvHoti 7,2 12
pabomvr No 2
[IpomexxyToUHbIN pedTHHT- [[Ipomesrcymounoe mecmupogaHnue 4,2 7
KOHTPOJIb no mooynio 4
Toro 11,4 19
MOAYJIb Ne S.
Yucnennvie memoowvl peuienus OughghepenyuanbHulX ypasHeH uil
Coneprxkanue dopma paboThl KomnuectBo 6amioB 11%
min max
Texymast pabora Baoanue 3 Konmponvhoti pabomoi 7,2 12
o 2
[[poMexXyTOUHBIA pEUTHHT- [/ [pomedrcymounoe mecmupoganue 3 5
KOHTPOJIb 1o MOOYII0 S
Toro 10,2 17

HTorosniii Moayab

Conepxanue ®dopma paboThI KonuuecTtBo 6amios
min max
Dx3amen 18 30
Toro 18 30

JIOMTOJHUTEJIbHBIA MOY.JIb

®dopma paboThl KomnyectBo 6amios
min max
Hayuno-uccnedosamenvckasn paboma 6 10
HToro 6 10
OOb1ee KonMYecTBO 0AIOB MO AUCIUILIUHE min max
(1o uTOTaM M3y4eHUS BCEX MOJyJIEH, Oe3 yuera 60 100
NTOTIOJTHATEIIEHOTO MOTYJIs )

CooTBeTCTBHE PEMTUHIOBBIX 0AJIJIOB M AKaleMHY€CKO OLIEHKH:

Obwee Konuuecmao HAbPaAHHbLIX 6AN108 *

lemuyeckas OY€eHKA

6072 3 (Yy1OBIETBOPUTEIILHO)
73-86 4 (xopo11o)
87-100 5 (OTIM4YHO)
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3.2. @®oH OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MePHUTEIbHbIE MaTePHUAaJIbl)

MHUHUCTEPCTBO INTPOCBELIEHUA PD
denepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHus
«KpacHosipckmii rocyrapcTBeHHbI nexarornyeckuii ynusepcuret um. B.I1. AcradpeBa)

I/IHCTI/ITVT MaTEMAaTHKH, d)I/ISI/IKI/I n I/IHd)ODMaTI/IKI/I
(HaUMEHOBaHHUE MHCTUTYTa/(aKyIbTeTa)

Kadenpa-pazpadborunk Mapopmaruku u nHGOPMAITMOHHBIX TEXHOJOTHN B 00pa30BaHUHU
(HanmMeHoBaHKE KaeIpbl)

OAOBPEHO
YTBEPX/EHO OAOBPEHO
Ha 3acelaHuu Kadeapsl Ha 3aCEaHUM  HAy4YHO-METOJUYECKOTO COBETa
[Ipotokos Ne 11 HanpasJieHus: MoAroToBKH [IpoTokom Ne 8
oT «20» mas 2020 . oT «20» mas 2020 r.

[lax H.H. %— bopraosckuii C.B.

®OH/I OUEHOYHBIX CPEACTB
JUTSL IPOBEICHUSI TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUYHOM aTTeCTallMi 00YyYarou X s

«YucjeHHbIE METOABD»
(HaMMEHOBaHUE JHC IUITTAHBI/MOAYIS/BUA TIPAKT HKH)

Hampasnenue noarorosku: 44.03.05 Ilemarorunueckoe odpazoBanue (¢ AByMs NpoGUiIsiMu
MOATOTOBKH)

HamnpasnenHocts (mpoduiib) 06pa3oBaTeIbHO M MPOTPAMMBI
Maremaruka u uapopmaruka

KBamudukanus: OakanaBp
10 O4HOM opme 0O0ydeHUs

CocraBurensb:
Kauo.neo.Hayx, ooyeum, ooyeum xageopovrt UUTeO Cmenanosa T.A.



IKCHEPTHOE 3AKJTIOYEHUE HA ®OH/JI OHEHOYHBIX CPEACTB

[IpenacraBnenubli  (QOHA OLIEHOYHBIX CPEACTB MJ TEKYyIled U NpOMEXKYTOUYHOU
arrectaiiud cootBercTByeT TpeboBanusiM O®I'OC BO wu mpodeccHoHalbHBIM CTaHAApTaMm
[lemaror (mpodeccuoHabHas NEATEIBHOCTh B cepe JTOMIKOJIBHOTO, HAdyaJIbHOTO O0OIIero,
OCHOBHOTO 00111€T0, cpelHero od1iero o0pa3oBaHus) (BOCIUTATENb, YIUTENb), YTBEPKICHHBIM
npuka3zoM Muntpyna Poccunm ot 18.10.2013 N 544m.

[Ipennaraemsie GOpPMBI U CPEACTBA ATTECTALMU aJICKBATHBI 1IEJIIM U 3a7a4aM peasiu3aluu
OCHOBHOM MpodeccuoHabHONW 00pa3oBaTeIbHON MPOTpaMMBbI MO HAMNPaBICHUIO MOJATOTOBKHU
44.03.01 TIlemarormyeckoe oOpa3oBaHue, HaMNpaBICHHOCTh (mMpoduiib) 0Opa3oBaTEIbHON
nporpaMmmbl: «MaremaTrukay, kKBaaupukanus (cTerneHb): 6akauasp.

OueHoUHbIE CpEACTBA W KPUTEPUHU OILICHUWBAHUS MPEICTABJICHBI B MOJHOM OOBEME.
@dopMBbI OIIEHOYHBIX CPEJCTB, BKIIOUYCHHBIX B MPEJACTaBICHHBIN (POHI, OTBEYAIOT OCHOBHBIM
npuHimnaMm gopmupoBanus POC. ycranosieHHbiXx B [lonoxenun o dhopmupoBanuu Gonaa
OLICHOYHBIX CPEJCTB ISl TEKYIIETO KOHTPOJISI yCIEBAEMOCTH, MPOMEXKYTOUHOW U HTOTOBOM
(rocylapCTBEHHOM HMTOTOBOM) aTTecTalliu O00ydarouuxcsl Mo 00pa3oBaTebHBIM MpOorpaMmmMam
BBICIIETO OOpa3oBaHusi - MporpamMMaMm OakajlaBpuara, MporpaMMaM CIEIUaIuTeTa,
nporpaMMaM MarucTpaTypbl, MporpaMmaM MOJATOTOBKM HAay4YHO-NEIaroru4eckux KaiapoB B
acmpaHType - B (eAepalibHOM TOCYAapCTBEHHOM OIOJKETHOM  00pa3oBaTelbHOM
yupexkaeHud Bhicuiero oOpaszoBaHus «KpacHOsIpCckuil rocymnapcTBEHHBIM IeqarornyecKuit
yauBepcutrer uM. B.IL AcrtadbeBay, yTBepkaeHHOTO mnpukazom pektopa Ne 297 (m) or
28.04.2018.

Pa3paboTanHblii ¥ TpenCTaBICHHBIA MJsI SKCHEpTH3bl (OHJ OLIEHOYHBIX CpPENICTB
PeKOMEeHyeTCsl K HCI0JIb30BAHUIO B MPoLecce MOArOTOBKY N0 YKa3aHHOM mporpamme.

OKcnepT
yuuTesib tHGOPMATUKU BBICIIEH KaTeTOPUH,
3aMECTUTENb JUPEKTOpA MO Y4eOHO-BOCIUTATEIbHON paboTe
MBOY «COII Ne 10 ¢ yriy0JieHHBIM U3y4€HUEM OTAEIbHBIX
npeaMeToB uMeHu akaaemuka FO.A. OBUMHHUKOBa»
r. KpacHosipcka

I'.C. Kapnenko




1. Hasnayenue (poHIa OLEHOYHBIX CPEACTB

11 Heabto co3gannss DPOC pucuuIuivHbl «YHCIEHHBIE METOIBI»  SBJISETCS
YCTAQHOBJIEHUE COOTBETCTBUSl YUE€OHBIX JOCTIXKEHUH 3aIIaHUPOBAaHHBIM  pe3ysbTaTaMm
oOydyeHUs: ¥ TpeOOBaHUSIM OCHOBHOM MpodecCHOHAbHON 00pa30oBaTebHON MPOTPaAMMBI,
pabodeil mporpaMMbl TUCIUILTHHBIL.

12 ®OC Mo IUCHMITIUHE PELIACT 3aaUM

1. VYrpapieHue nporeccoM NpruoopeTeHusl 00yJaronUMUCs HE0OXOJUMBIX 3HAHUM,
YMEHUM, HaBBIKOB M (POpMHUpPOBAHUS KOMIIETCHIIMI, OMNpENENEHHbIX B 00pa3oBaTeIbHbIX
CTaHJIapTax MO0 COOTBETCTBYIOIEMY HAMPaBJICHUIO MOJATOTOBKH.

2. OueHka JOCTHKEHUH OOydaromuXcsi B MPOLECCe HU3YYEHUS AUCUUIUIUHBL C
OTIpENICTICHUEM  TIOJIOKUTEIbHBIX/OTPHUIIATEIBHBIX ~ PE3yJbTaTOB U IUTAHUPOBAHUE
PEaY TP K IAIONTUX/KOPPEKTUPYIOIIUX MEPOTIPUITHUH.

3. OOecrnieueHne COOTBETCTBUS  Pe3yJbTaTOB OOydeHUs 3agadaMm  Oyayiiei
npodeCCHOHANILHON JCSATEIBHOCTH YePe3 COBEPIICHCTBOBAHHUE TPANAUIIMOHHBIX M BHEAPCHHE
MHHOBAIIMOHHBIX METOJ0B 00y4YeHHUS B 00pa30BaTEIbLHBIN IIPOIIECC.

4, CoBepIIICHCTBOBAHUE  MPOIIECCOB  CAMOIOJATOTOBKM M CaMOKOHTPOJIS
00yYaroIIuXCsl.
13. ®OC pa3paboTaH Ha OCHOBAHUU HOPMATHUBHBIX IOKYMEHTOB!

- denepalibHOTO  rOCYIapCTBEHHOTO  00pa30BaTEeIbHOTO  CTAaHJAapTa  BBICIIETO
oOpazoBanusi 1o HanpasjieHuto noarotoBku 44.03.05 «llemarormueckoe oOpa3oBaHUE
Kpamudukarus (crenenn) «bakamaBp»

- - noJoxeHuss o ¢GopMupoBaHUM (OHIA OLEHOYHBIX CPEIACTB MAJS TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOYHOM © HUTOTOBOM (TOCYJApCTBEHHOM HTOTOBOM)
aTTecTalluu OO0ydaronuxcsi 1o oOpa3oBaTelbHBIM MpOrpaMMaM BbBICIIETO OOpa3OBaHUA —
nporpaMMaM 0OakajnaBpuara, NOporpamMMaM CHELUAIUTETa, NporpaMMaM MarucTparyphbl,
nporpaMmam TOJTOTOBKH HAyYHO-TIENarorMYecKuX KaapoB B aclUpaHType — B (efaepaibHOM
TrOCyapCTBEHHOM OIOJKETHOM 00pa30BaTeIbHOM YUPEXKIECHUM BBICHIETO 0Opa3oBaHUs
«KpacHosgpcKkuil TOCyAapCTBEHHBIM TMemarorndeckuii yHuBepcureT um. B.II. AcrtadneBa»
YTBEPKJIEHHOTO TipuKka3zoM pektopa Ne 297 (m) ot 28.04.2018.

2. IIepeyeHb KOMIETEHIUH C YKA3aHUEM 3TANOB UX (OopMHUPOBaHKMA B IpoLecce
U3y4eHHs TUCUUILIMHbI/MOXYJISI/TIPOX0KIEHUS MPAKTHKH

2.1. Ilepeyennb KoMneTeHIUI, HOPMUPYEMBIX B MPOIIECCE U3YICHUS TUCIUTUIHHBL

a) ooweKkynomypHwle:

OK-6 - cnocoOGHOCTBH K caMOOpraHU3aIuy U CaMO0Opa30BaHHIO

6) obwenpogheccuonanvHuvle:

OIIK-5 - BnageHne ocHOBaMU NPO(ECCHOHATBHON ITUKU U PEUEBON KYJIBTYPbI

6) npogpeccuonanvuvie:

I[IK-4 - cmocoOHOCTh HCHOJB30BaTh BO3MOYKHOCTH 00pa30BaTEIbHOU CpEIbl JJis
JOCTH)KEHUS! JIMYHOCTHBIX, METANPEAMETHBIX M TPEIMETHBIX pPE3YyJIbTaTOB OOydeHHs, U
obecrieueHNM 51 KadecTBa Y4eOHOro TpoIecca CpeACTBaMHU MPENoJaBaeMbIX Y4eOHBIX
MIPEAMETOB

I[IK-12 - crnocoOHOCTh PYKOBOAUTH Y4eOHO-UCCIENOBATEILCKOM  JEATEILHOCTHIO
00yYarImxcs



2.2. OueHo4YHbIE CpeACTBA

Komnerenmms

JVCIMIITMHEL, TPAKTUKH, YYacTBYIOLIHE B (OPMHUPOBAHUH TaHHOW KOMIIE TEHIIUH

Tun ko HTpoIs

Ornenounoe cpenctso/ KM

Howmep

®Popma

OK-6 -
CIIOCOOHOCTH K
caMOOpTaHU3alHUH 1
caM000pPa30BaHUIO

OO1IeKYIbTYPHBIE OCHOBBI MPO(HeCCHOHATB HOH IeITeIbHOCTH, VIHOCTPaHHBIH SI3bIK, PYCCKHM A3BIK U
KyJIbTypa peus, DKo HoMuka oOpaszoBanust, HpopMannoHHas KyIbTypa U TEXHOJIOTHU B 00pa30BaHuY,
Commosorus, @m3ndeckas KylIbTypa | CIIOPT, TeopeTrdecKne 0CHOBHI PO (eCCHOHATEHOM e TeTLHOCTH,
ITenmarorvka, Hayansle 0CHOBBI y4eOHO-TIPO (e CCHOHANLHO i iesiTebHOCTH, OCHOBBI yIcOHOM
JIesATeIbHOCTH cTyeHTa, OCHOBBI HAY4 HOU IeSITEIbHOCTH cTylieHTa, OCHOBBI MaTeMaTudeckoii 00paboTKu
nHpopmanny, Pm3vka, udpopmaruky, Teopus BeposiTHOCTEH 1 MaTeMaTHIECKasl CTaTHCTHKA,
Maremaruueckas Joruka, Anredpa, DneMeHTapHas MaTeMaTrKa, SI3bIKM U METO bl IPOrPaMMHPOBAHY,
Uucnennsle MmeTob1, THDOpMaMOHHEBIE CUCTEMBI U ceTH, VI HpOpMaIOHHbIE 1 KOMMYHHKaIIMOHHBIE
TEXHOJIOTHUH B 00pa30BaHiH, APXUTEKTypa Npo(eCCHOHATbHOTO KOMIIBIOTEpa 1 OTIepallHOHHbIE CHCTEMBI,
[podunbHoe nccnenoBanre B 06macT MateMarrky, [1podwisHoe uccenoBanie B 001acTH
UHPOPMATHKH, DIeMeHTapHas anreopa, JiieMeHTsl anreOpbl, DIeMeHTapHasi FeOMEeTpHs, DIeMEHTh
reometpun, KommeiotepHas anre6pa, /luckpernas maremarika, VI30paHHbIe BOIPOCH! TUCKPETHO I
MmareMmaTuky, KoMmbloTepHoe MozpenupoBanue, MoaenupoBaHue HHPOPMAIIOHHBIX CHCTEM,
HUccnenoanme omnepanuii, MeToapl onruMms3anyy, 3amura nabhopmammu, MupopManmoHHas
0e3omacHOCTh, OpraHuzanys UCCIe10BaTeIbCKOH IesITeIbHOCTH IKOJILHUKOB, Intel — 00y4enue st
Oyayiero, JlonoHUTEBHBIE TJIABBI MATEeMaTHIE€CKOTO aHanm3a, Mctopus maremaruku, Mctopus
MaTteMaTtndeckoro oopazosanus B Poccun, UncnoBele cucteMsl, JlonomHUTEIHHBIE TI1aBHI areOphl,
OTKpBITBIE TIPOTPAMMHBIE CPEICTBA B IIKOJILHOM Kypce HHpopMmarruky, CBo00 HOE IporpaMMHOE
obecrieuenrie B 00yueH!H, HHHOBAIIMO HHBIE TIPO IIECCHI B npodmibHOM 00pa3oBanny, HoBoe kauecTBO U
MeTonbl 00y4yeHuss MateMaruke, [IpodeccuonanbHas 1edTesIbHOCTD yauTelst nHpopMaTuky, Teopus U
MeToauKa Npo¢wisHOro o0y4yenus nHpopmaruke, KitaccHoe pyKoBOACTBO, OCHOBBI KJIACCHOTO
PyKOBOJICTBa, YueOHas npakTuka, [IpakTuka 10 NoydeHHo nepBUIHBIX PO (eCCHOHANb HBIX YMEHUH 1
HABBIKOB, B TOM YHCJI€ TIEPBUY HBIX YMEHHH M HAaBBIKOB HAyYHO -HCCIIEI0BATENHLCKOH AESITEILHOCTH
[MpomsBoacTBeHHAas MpakTHKa, lIpakTMka MO TOJMYYEHHIO MPO(QEeCcCCHOHATbHBIX YMEHMH M OIbITa
npoeccroHaNbHON  AesiTebHOCTH, [lOATOTOBKAa K CJade W cjJada TOCYIApCTBEHHOTO JK3aMeHa,
[MoaroToBka K 3amure W 3amiura BHIMYCKHOU KBanudukanuonHod pabotel, [lemarornyeckas mpakTuka
uHTepHa, MeToTuKa 00yJIeHNs MaTeMaruke, MeToquka oOydeHmsI HH()OPMAaTHKE

Texymmii
KOHTPOJIb
YCIIEBAaEMOCTH

IIpomerxyTouHas
aTTeCTalns

BCC

Brmomaenne
KOHTPOJIbHBIX
pabot
DK3aMeH

OIIK-5 -
OCHOBaMU
npodecCuoHaTbHON
OTUKM W PpEYEeBOi
KYJIbTYpbI

BJIaACHUC

Owiocohust, pycCKuii I3bIK U KyJIbTypa peun, TeopeTHiecKre OCHOBBI PO (HeCCHOHATBHO i 1€ TEIbHOCTH,
[enarorvka, Uupopmaruka, Maremaruka, Teoprst BeposSITHOCTEH 1 MateMaTHIecKast CTaTUCTHKA,
Maremarmdaeckas oruka, AnreOpa, DjaeMeHTapHas MaTeMaTruka, YWCIIeHHBIC METOIbI,
Wndopmannonssle cucteMsl ¥ cety, Teopus QyHKIUH AeicTBUTENb HOM nepeMeHHOH, OCHOBBI TEOPHH
(hyHK 1M KOMIDIEKCHOH TIEPEMEHHO i, ApXUTeKTypa Npo(heCCHOHATHHOTO KOMITbIOTEPa 1 OTIEPAIIHO HHbIE
cucteMsl, [IpoduwibHoe ncciaenoBanue B 00JaCTH MaTeMaTUKY, JJeMEeHTapHas ajreopa, D1eMeHTbI
anreOpsl, lckpeTHast MaTeMaruka, V30paHHble BONPOCH AUCKPETHOW MareMaTky, KoMmbroTeproe
MOJIeIMpOBaHue, MoIeMpoBaHie HHPOPMAIIMOHHBIX cucTeM, VccnenoBanue oneparuii, MeToapl

onTuM m3aluy, 3amura napopmarn, MapopmarrionHas 6e30macHoCTh, JuddepeHnnanbpHble ypaBHeHNs,
JlomosTHITE T HBIE TJIaBbI MaTeMaTHIeCKOTo aHanm3a, Mictopust MmareMaruk, HcTopus MaTeMaTndecKoro
oOpazoBanus B Poccun, OCHOBBI HCKYCCTBEHHOT'O MHTEJUIEKTa, KnbepHeTraeckrue 0OCHOBBI e TebHOCTH

Texyuimii
KOHTPOJIb
YCTIeBaEMOCTH

IIpomMesxyTounast
aTTecTanust

BCC

Brmoaenne
KOHTPOJIHHBIX
paboTt
DK3aMeH

2




yesoBeKka, Y4eOHas MpakTHKa, [IpakTHka 1o MoTy4eHHIo TePBUY HBIX NPO(eCCHOHANBHBIX YMEHUH 1
HABBIKOB, B TOM YHCJI€ IEPBHY HBIX YMEHHI U HABBIKOB HAYYHO -UCCJIEJOBATENBCKOH A€ TeIbHOCTH
[IpomsBoacTBeHHAas MpakTHKa, [IpakTHKA M0 TOJTYyYeHUIO MPO(ECCUOHANb HBIX YMEHUI U OTIBITA
npoQecCHOHANBHOH 1eATeNbHOCTH, [I0Ar0TOBKA K cAaue U cAa4a rocy1apCTBEHHOTO YK3aMEHa,
[ToaroToBKa K 3aliTe ¥ 3alI1Ta BBITYCKHO i KBaTM() MKAIHOo HHO 1 paboThl, [lenarornaeckast mpakTuka
nHTepHa, MeToamka 00ydeHrs] MaTeMaTHKe

T1K-4 - | TeopeTdeckre OCHOBBI PO eCcCHOHAIL HOH iesTeNnbHOCTH, [legaroruka, Teoprst 1 mpakTHKa Texymmii BCE BemosnneHue
CIIOCOBHOCTE MHKJIIO3UBHOTO 00pa3zoBanus, [IpoexTnpoBaHie HHINBUAYAILHBIX 00pa30BaTeIbHBIX MapLIPyTOB AJI KOHTPOJIb KOHTPOJILHBIX
HCIOTB30BAT neteii ¢ OB3, ®muka, Madpopmarnka, Maremarnueckas Joruka, AnreOpa, DieMeHTapHAas MaTeMaTHKa, YCTIeBaCMOCTH paboTt
YucneHnple MeTobl, MHpOpMaMOHHbIE CUCTEMBI U CeTH, , VIH)opMarMoHHbIe 1 KOMMYHUKALHOHHBIE Ok3ameH
BO3MOXHOCTH TEXHOJIOTHH B 00pazosanuy, [1podmis Hoe uccie1oBanue B 00IaCTH MaTeMaTyKy, , DJIeMeHTapHas
00pa3oBaTesbHOM anre6pa, DIeMeHTHI AreOpel, DJIeMeHTapHas TeOMETpHs, JeMeHThI reomMeTprn, KommbroTepras anreopa,
cpensl i | JduckpertHas maremaruka, M30paHHble BOIPOCH] JUCKPETHOM MaTeMaTHUK Y, JOTIOJHUTEIbHbIE T71aBbl IIpomesxyTouHas
JTOCTHKEHUS MareMaTudecKoro aHainmsa, Mcropus maremaruky, Mctopus Matemarudeckoro oopasoBanmsi B Poccun, arTecTanmys
THYIHOCTHBIX Yucinossle cucteMbl, KoMmnbrotepHas rpaduka, TpexmepHas aHuMarysi, OTKPBITbIE POTpaMMHBIE
’ CpeJIcTBa B IIKOJILHOM Kypce nHpopmaruku, CBoO0JHOE MporpaMMHOe oOecTieueHre B 00yYeHNH,
METANPEAMETHBIX W | KaccrHoe pykoBoncTBO, OCHOBHI KIACCHOTO PYKOBOJICTBA, YueOHas MpakTHKa, [IpakTHKa 0 HOTydeHHIO
IpCIMCETHBIX MIePBUY HBIX MPO(ECCHOHATHLHBIX YMEHHI U HABBIKOB, B TOM YHCJIC TICPBUYHBIX YMEHUH 1 HABBIKOB Hay4 HO -
pe3yabTaTOB HCCIIeIOBATENBCKOM AesiTeIbHOCTH, [ Ipo3BoicTBeHHAS MpaKTHKa, [IpakTrKa 1o Hory4deHHIo
06ydeHHs, 1 | TPOdECCHOHANLHBIX yMEHHUH 1 OTIBITA MPO(ECCHOHATLHON IlGS[TeHBHOCTH,vHOIIFOTOBKa K cjate u cata
T —. 4 | TOCYAApCTBEHHOTO K3ameHa, [oaroToBka K 3amyTe M 3al{UTa BBITYCKHOH KBaMTU(UKAIHOHHOH paboTHl,
0 [lengarornueckas npakTHKa WHTEpHA, MeToiuKa 00ydeHuss Maremarike, MeTouka 00ydeHus
KadyecTBa Yy4eOHOTO urdopMaTHKe
mponecca
CpeacTBaMu
pernoaaBacMbIX
y4eOHBIX
IpeaIMETOB
TIK-12 - | Hayunbie ocHOBBI yueOHO-TIPO (PeCCHOHANBHO i esiTeTbHOCTH, OCHOBBI HAYTHO IESITEIILHOCTH CTY/ICHTA, Texyumii BCE Brmonenne
CIIOCOBHOCTE OnemeHrapHas MateMaTrka, YuciaeHHsle MeTo sl [IpoduibHOe HccienoBanue B 0071aCcTH MaTeMaTHKHY, , KOHTPOJIb KOHTPOJILHBIX
PYKOBOJTHT OneMeHTapHas anre0pa, JIeMeHThI anreOpsl, KOMrHiIOTepHoe Mo/IeNTpoBaHue, Mo 1eMpoBaHye yCIieBaeMOCTH pabor
HHPOPMAIMOHHBIX cHcTeM, MccienoBanue onepauuii, MeToap! onrummsaiiy, OC HOBBI HCKYCCTBEHHOTO Ok3amMeH
y4eOHo- uHTeIeKTa, KnbepHeTniecknue 0CHOBBI eI TEIbHOCTH YeNloBeKa, Y4eOHas rnpakTuka, [Ipakrrka o
HCCIIENOBATENBCKON | moyueHnio NepBUIHBIX MPOQeCcCHOHATBHBIX YMEHUH 1 HABBIKOB, B TOM 4HCJIE TIEPBUYHBIX YMEHHUI 1
IeSATEILHOCTBIO HaBBIKOB HAy4 HO-HCCJIEOBATEILCKOM AesiTeNbHOCTH, [Ipo M3BOICTBEHHAs MpakTuHKa, [IpakTuka mno IIpomesxyTouHas
06yHaO I XCST THOJIy4€HHUIO NMPO(HECCHOHATBHBIX YMEHUH U OIIbITA PO (eCcCHOHANBHOM JesiTeIbHOCTH, [loAroToBKa K aTTecTaus

cave | caava rocyIapCTBEHHOTO dK3aMeHa, [10IroToBKa K 3aliuTe ¥ 3aliiTa BBITyCKHOM
KBaTM(pHUKauMOHHOH paboTsl, [lenarormdeckas npakTuka nHTepHa, Metonuka o0ydeHus: MaTeMaTHKe




3. ®OH/I OLIEHOYHBIX CPEACTB AJIsI MNPOMEKYTOYHOM aTTeCTAIUU
3.1. ®oHIBI OIIECHOYHBIX CPEICTB BKIIOYAIOT: BOMPOCH U 33J]aHUS K IK3aMEHY.
3.2. OueHouHBbIE CPEACTBA
3.2.1. Ouenounoe cpeactBo 1 «Bompochl U 3a1aHus K SK3aMEHY »
Kpurepuu ouneHuBaHUsS TIO OIEHOYHOMY cpeAcTBY «Bompockl u 3amanust K

9K3aMCHY»
[IpoaBuHyTbII ba3zoBbrit [ToporoBelii ypoBeHb
YPOBEHb YPOBEHb c(hOpMUPOBAaHHOCTH
DopmupyembIe c(hOpMHUPOBAaHHOCTH c(hopMHPOBaHHOCTH KOMITETEHIIUM
KOMICTCHIHH KOMIIETEHITMIA KOMIIETESHIIHIA
(26 - 30 6am0B) (22 - 25 GaisoB) (18 - 21 Gamm)*
OTIUYHO XOPOIIIO Y 10BIETBOPUTEIBHO
OK-6 - OOyuaroumiics Obyuaroumiics Obyuaroumiics
CHOCOBHOCT K JIEMOHCTPUPYeT ACMOHCTPHpYET ACMOHCTPHPYET
BBICOKHI YPOBEHb XOpOILIMKA YpOBEHB JOCTaTOYHBIN YPOBEHB
CaMOOpTaHHU3AHH
" CIIOCOOHOCTb K CIIOCOOHOCTH K CIIOCOOHOCTH K
CaMOOBPA30BAHHIO caMOOpraHU3alluU U CaMOOpTaHU3AlUH U CaMOOpTaHU3AlUH U
caM000pa30BaHUIO caM000Opa30BaHUIO caM000pa30BaHUIO
OIIK-5 - | Obyvarommiics OO0 yuaronmiicst OOyuaronmiics BIajaeeT
BJIaJICHUE BJIaJIeeT OCHOBAMH BJIaJICET OCHOBAMU OCHOBaMU
OCHOBaMH npodeccroHaabHOM npodeccruoHaIbHON npodeccruoHaIbHON
poecCHOHATBHO | TUKH U PEUEBOM STUKU U PEYEBOU STUKU U PEYEBOU
i STUKU U | KyITbTYphl Ha BBICOKOM | KYJIBTYpPBI Ha CPEIHEM | KYJIbTYpPHI Ha
pedeBoit YPOBHE YPOBHE JOCTaTOYHOM ypPOBHE
KYJIBTYpbI
[1K-4 - | O6yuaroumiics O6yuaronmiics OO6yuaronmiicst
CIOCOOHOCTH CBOOOJIHO MCTIONB3YeT | parMeHTaApPHO UCIIOJIb3YeT KOHKPETHO
UCII0JIb30BaTh BO3MOXKHOCTHU HCIIONb3YyeT yKa3aHHbIE
BO3MOXKHOCTH o0pa3oBaTenbHOI BO3MOXXHOCTHU BO3MOXXHOCTHU
00pa3oBaTesIbHON | Cpeabl s o0Opa3oBaTeNbHOI o0pa3oBaTenbHOI cpebl
Cpeib JUIS | JOCTHKEHUS CpeIbI st TUTSL TOCTYIKEHUS
JIOCTHXKEHUS JUYHOCTHBIX, JOCTHXKEHUS JUYHOCTHBIX,
JTUYHOCTHBIX, MeTaIpeAMETHBIX U JTUYIHOCTHBIX, MeTarpeJIMETHBIX U
MeTalpeMETHBIX | MPEAMETHBIX MeTarpeIMETHBIX U MpeIMETHBIX
" MPEJMETHBIX | PE3yIhbTaTOB MPEIMETHBIX pe3yabTaTOB O0YUCHHUSI, U
pE3yabTaTOB o0Oy4yeHus, u pe3yabTaToB o0ecreyeHnu 5 KauecTBa
o0OyueHus, U | obecrieueHuH st oOyueHus, u y4eOHOT0 mpolecca
obecrieyeHUM 5 | KadyecTBa ydeOHOTO obecrieyeHuu s CpelcTBaMu
KauecTBa mporiecca CpeACcTBaMHu | KauecTBa y4eOHOTO MPET0IaBaeMbIX
y4eOHOTO MPETOoIaBaeMbIX rpoliecca CpeICTBAMU | YU4EOHBIX MTPEIMETOB
nporecca y4eOHBIX MTPEIMETOB MIPETNO0IaBaeMbIX
cpencTBaMu y4eOHBIX TPEIMETOB
MPEenoaBacMbIX
y4eOHBIX
peIMETOB
IK-12 - Cnocob6en pykoBoauth | CnocobeH pykoBoauTh | CrocoOeH pyKOBOAUTD
CITOCOOHOCTH y4eOHo- y4eOHO- y4eOHO-
PYKOBOJUTH HCCIIEI0BATENBCKON HCCIIEIOBATEIBCKON M CCIIEI0BATEIBCKON
y4eOHO- JIESITEIbHOCTHIO JeSITEIbHOCTHIO JeSITEIbHOCTHIO
HCCIIEIOBATENHCKO | 0OyJaro M XCs Ha oOyuaronmxcs Ha oOyJaronmxcs Ha




1 IeSTETBHOCTBIO | BBICOKOM, TBOPYECKOM
oOyyaronmxcs YpOBHE

HCO6XOI[I/IMOM YPOBHEC

AO0CTATOYHOM YPOBHC

*Menee 18 0amnoB — kKOMIeTeHLUsI HE CPOPMUPOBaHA

4. @®OoH/1 OLIEHOYHBIX CPpEACTB AJA TEKYIIECIo KOHTPOJIA YCIIEBAEMOCTH

q)OHI[BI OLOCHOYHBIX CPCACTB BKIHOYACT:

1) xKOHTpOJILHBIEC PAOOTHI IO AUCITUTLIINHE

2) IPOMEKYTOUYHBIE TECThI

4.2.1. Kputepun olleHUBAaHUS IO OLICHOYHOMY cpelcTBY 2. Kommpoavhas paboma

Nol
Kpurepuu oneHUBaHus KonunuecTtBo 6amioB (Bkiaa B
PEUTHHT)
Brinonaeno 1 3aganue 3,6
Beimonseno 2 3agaHus 48
BrinonHeHo 3 3aganus 6
MaxkcuMaJIbHBIH Oajll 6

4.2.2. Kputepuu OIleHUBAaHUS 10 OLICHOYHOMY CpeAcTBY 3. Koumpoavnas paboma

No 2
Kpurepuu orieHUBaHus KomnyectBo 6anioB (BkiIaa B
PEUTHHT)
Breinosaeno 1 3amanne 3,6
BreinosHeHo 2 3amaHus 4.8
BreinosHeno 3 3amaHus 6
MaxkcuMaJibHbIH Oaint 6




5. OueHovHbIe cpeacTBa (KOHTPOJbHO-U3MeEPHUTEIbHbIE MATEPHUAJIbI)
1. BOIPOCHI IS NOArOTOBKH K 9K3AMEHY

1. OcHOBHBIE TOHATHUS Kypca.
BbruncnuTenbHblil 9KCIEPUMEHT, MaTeMarnyeckas MOJIENb, JUCKPETU3ALMsI MaT.MOJIEIIH, CETKa,
mar CeTKH, y3ell CEeTKH, ceTouHas (yHKUMs. AHalM3 TOYHOCTU pEe3yJIbTaTOB YHMCIEHHOTO
pemieHus 3agaud. VICTOYHMKM BO3HUKHOBEHHS  MOTPELIHOCTH,a0CONIOTHAS MOTPELIHOCTS,
OTHOCHUTEJbHAS MOTPEIHOCTh, ICTOYHUKU MOTPEIHOCTH, YCTOWYUBOCTD, CXOJAUMOCTb.

2. PemieHne HEIMHENHOTO YpaBHEHUS.
HtepaninoHHbIe METO/bI, DTAlbl PEHICHUS HEIMHEHHOTO0 ypaBHEHHUS, YCIOBHE CYIIECTBOBAHUS
€MHCTBEHHOTO KOPHS Ha OTPE3KE, CIIOCOOBI OTJEIEHUS KOPHSL.
Mertoasl npocToii utepaumu, HbIOTOHA, DMXOTOMUHU, XOPHA, CEKYIIMX. YCJIOBUSI CXOIUMOCTH,
BBIOOP HAYaJIbHOTO MPUOINKEHUS, KPUTEPUH OLEHKU MOTPEIHOCTH.

3. Pemienue cuctemM HeMHEHHBIX YpaBHEHUH.
Merton utepanuu, Mmetol HproTOHA 7151 CHCTEM HENIMHEWHBIX YPaBHEHUM.

4. PemieHne cucTeM JUHEWHBIX YpaBHEHUM.
Cx0oMMOCTh METOJIOB U €€ KPUTEPUH, HEBSI3KA, YUCIIO O0YCIOBIEHHOCTH, OLEHKA OTPEIHOCTH.
[Ipsmble wmetompl: Meron [aycca (cXeMbl €IMHCTBEHHOTO [ENIEHUS H  ONTUMAJIBHOTO
HCKJTIOYCHUS), MPOroHKa. MTepanmonHbie MeToabl: MeTo SkoOu, 3eiaens, mpocTol UTepalnH,
Puuapncona, MeTo MUHHUMAJIBHBIX HEBSI30K.

5. I[Mpubnmxenne GyHKITHN.
WuTepnonsmnus, ycnoBre UHTEPIOISAINN, HHTEPIOISIUOHHbBIE popmynsl Jlarpanka u HeioToHa.
KycouHo-nonnHOMuUagbHasi UHTEPIONANNS, KyOUUecKue CIUTaiHbl. ANMPOKCUMAIUS, YCJIOBHE
anIpoKCUMAalMU, allPOKCUMALKS TOJITHOMAaMHU 10 METOY HaUMEHBIIM X KBaIPaTOB.

6. Yucnennoe nuddepeHimpoBaHme.
KoHeuHO-pa3HOCTHAs anmpoKCHManus Mpou3BOAHON. HeKOppekTHOCTh omepanuu 4YUCIEHHOTO
muddepenupoBanus.  Yucnennoe mguddepeHuupoBaHue nyrem  auddepeHnnpoBaHUS
WHTEPHOJIALMOHHBIX (POPMYN, MOrpeuHocTh (HOopMyll, MOpsSAOK TOYHOCTH (opmyn. YacTHble
IIPOU3BOIHBIE.

7. HuciieHHOE UHTETPUPOBAHUE.
KBagpaTypuble cymMMbl U (QOpMynbl, (OPMYIbl MPSMOYrOJIBHUKOB, Tpamnenuii, CumIicoHa.
[TorpemmocTs KBaApaTypHbIX (POPMYI, MOPSIOK TOUHOCTH (OPMYJ, arnoCTePUOPHBIE OLEHKU
norpenHocTy no ¢popmyne Pynre. BepostHocTHBIe MeToabl. MeTon Monte-Kapsio.

8. Pemenrie 0ObIKHOBEHHBIX MU (PP EpeHITNATBHBIX YpaBHCHUH.
Cetka u cerouHas (yHKUIHS, pemeHne 3anaun Komm s 0ObIKHOBEHHBIX UG (hepeHInaTIbHBIX
YpaBHEHHMH M CUCTEM ypaBHEHHMH mMeTojaMmu Jinepa, Pynre-Kyrra, Anamca, mopsiok TOYHOCTH
METO/I0B M CHOCOOBI OIIEHKM IOTPEIHOCTU pelleHus. PelieHne KpaeBbIX 3ajgad  Juis
T pepeHInaTbHBIX YpaBHEHUH BTOPOTO MOPSIKA: METO/bI CTPEIbOBI M IIPOTOHKH.

9. Pemmenue nuddpepeHIMATBHBIX YPABHCHUH B YaCTHBIX TPOU3BOTHBIX.
Cetka u cerouyHas (QYHKUHS, anmpoKCHUMals YpaBHEHUH, pa3HOCTHAs CXeMa, IOPSAIOK
TOYHOCTH, YCTONYHMBOCTb, CXOJMMOCTH, IIAOJOH, SIBHBIE M HESBHBIE CXEMBI, Kiaccuukaims
YpaBHEHUH MaTeMaTU4YecKOM (U3MKM, MPHUMEPHl PAa3HOCTHBIX CXEM JUId HapaboiIMyecKoro,
rUNEepOOTNYECKOT0, FJUIENTUYECKOTO YPaBHEHUH.



2. KOHTPOJIbHBIE PABOTHI

KOHTPOJIBHAAA PABOTA Ne 1

1 éapuanm

1. Peumts ypaBHEHUE 2x3-3x-12X-5=0 METOIOM MOIOBUHHOTO IejaeHnsT C TOYHOCTBIO e=103
2. PemmTh cHCTEMy IMHEHHBIX ypaBHEHHIT MeTogOM SIk0GH € TouHOCTBIO £=107;
7,8x, +0,1x, + 2,5, +3,4%, + 0,8x, = 38,493
2,3x, —10,8x, +1,8%, + 2,1x, + 2,6x, = 8,085
4,5%, + 2,3, +9,8%; +2,7x, +0,3x, =58,74
0,2x, +0,4x, +1,7x, + 2,5%x, +0,2x; =19,581
2,5%, +0,3x, +0,2X; + 2,5%, +5,5%, = 47,052
3. W3BecTHbI 3HaUCHUS (HYHKIHH B 3 TOUKAX

Xo= 1, X1= 1,5, Xo= 2

f,=2,718282, f,=4,481689, f, =7,389056

BoccranoButs hynkuuio Ha orpeske [1,2] monp3ysacs HHTEpHOIAIMOHHON (hopMmysnoi Jlarpanka

(Most mpoBepky . — rcxoqHas PYHKITUS f(x)=¢”)

2 sapuanm

1.Peumts ypaBHeHHE 2X>-3X-12X-5=0 METOOM MPOCTOil HTEpPALIH C TOUHOCTBIO =107
2. PemmTh CHCTEMy IMHEHHBIX ypaBHEHHIT MeTogoM 3eiiaens ¢ TounocTsio £=10°;
7,8x, +0,1x, +2,5%, + 3,4x, +0,8x, = 38,493
2,3x, —10,8x, +1,8%, +2,1x, + 2,6x; = 8,085
4,5x, +2,3X, +9,8X, + 2,7x, +0,3x; = 58,74
0,2x, +0,4x, +1,7%, + 2,5, +0,2x, =19,581
2,5%, +0,3x, +0,2X; + 2,5x, +5,5%; = 47,052
3.3BecTHBI 3HaUCHHS QYHKIIUH B 3 TOUKAX

Xo=1, x=1,5, Xo=2
f,=2,718282, f; = 4,481689, f, =7,389056
BoccranoButh QyHKIHi0 Ha orpeske [ 1,2], monp3ysack HHTEPHOISIUOHHON hopmyoit HeroToHa.
(J1st mpoBepKU — UCXOAHAS (QYHKITUS f(x)=e%)
3 sapuanm

2 1n
1.Peumts ypaBHeHne 2X>-3x°-12x-5=0 meronom HproToHa (KacaTeIbHbIX) C TOYHOCTBEO £=107
2.Penmth cucTeMy TMHEHHBIX ypaBHEHUH METOZOM [ aycca, BBITOJHUTE MIPOBEPKY.

7,8x, +0,1x, + 2,5, +3,4%, + 0,8x, = 38,493
2,3x, —10,8x, +1,8%, + 2,1x, + 2,6x, = 8,085
4.5x, +2,3X, +9,8X, + 2,7x, + 0,3x, = 58,74
0,2x, +0,4x, +1,7X; + 2,5%, +0,2x, =19,581
2,5%, +0,3x, +0,2X, + 2,5x, + 5,5%; = 47,052
3.3BecTHBI 3HaUCHUS QYHKIIUH B 3 TOUKAX

Xo=1, X=1,5, Xo= 2
f,=3,718282, f, = 5,481689, f, = 8,389056
BoccranoButs hynkuuro Ha orpeske [ 1,2], moap3ysach HHTEPIOSIIHOHHON (HOPMYIIOif
Jlarpanxa.
(s mpoBepkr — UcxomHAs PYHKITUS f(x)=e*+1)
4 eéapuanm

1.Penmth ypaBHEHUE 2x3-3x-12%-5=0 MeTOI0M X0OpZ C TOYHOCTBIO £=10"°



2.PenmTh cucTeMy TMHCHHBIX YpaBHEHUN METOOM IPOTOHKH, BBIITOJIHUTE IIPOBEPKY;
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, +5,5x; = 42,585

3.M3BecTHBI 3HaYeHUST QYHKIINHU B 3 TOUKAX

Xo=1, X1=1,5, Xo= 2

f,=3,718282, f; = 5,481689, f, = 8,389056

BoccranoButh dyHKIIHIO Ha oTpe3ke [ 1,2], monp3ysach HHTEPIOJISIIMOHHOM GopMyioit HeroToHa.
(M5t mpoBepKy . — ucxoqHas PyHKIUSA f(x)=e*+1)

KOHTPOJIBHASA PABOTA Ne 2

1 eéapuanm

Berauciaute npuoiImKeHHbIe 3HaYCHUS TPOU3BOIHON QyHKmu f(X) X € [01] ¢ TounocTbioO
0=10?
f(x)=2x3+9x%21

1
X -
2. BplmcIuTh MHTETpAT Ie dX ¢ tounocteio [1=10 o popmyne Cummcona
[0}

3. Pemmts 3anauy Komm anst OY metonom Ditnepa

V=21
MYO—7
[MonmyyeHHOE TPUOTUKEHHOE PEIICHIE CPABHUTDH C TOYHBIM

y=e< —x

2 sapuanm

BbIMUCIUTD IPUGITHIKEHHbIE 3Hauenus ipoussoanoil yrkmam f(X), X € [0.1] ¢ Tounoctsio
0=10"
f(x)=2x+9x%-21

1

X -
2. BpumucnuTh HHTETpas Ie dX ¢ rounoctero 0=107 110 hopMyITe CpeTHHUX MPAMOYTOTHHHKOB
(0]

3. Peumts 3anauy Koum ans OY moauduiupoBaHHbEIM METOZOM Ditnepa

V=< 283
MYO—7
[TonyyenHoe mpuOIMKEHHOE PEIICHHE CPABHUTDH C TOUHBIM
y=e< —x

3 eapuanm
o%u
1. BerMucIuTh 3HAYCHUS 52 » TOMESYACk KOHEHHO-PasHOCTHEIM COOTHOIIEHHEM, OCTPOCHHEIM
X

Ha TOPU30HTAIBHOM TPEXTOUEUYHOM ITIA0JIOHE, <12y e[C)]],
u(xy) = X +x° y*+y?



1
2. BprumucnuTh HHTETpA _fe “dX meromom Monte-Kapio
(0]

3. Pemmts 3amauy Koum anst OJlY metonom Pyrre-Kyrra 4 mopsiaka To4HOCTH

V=321
MYO—
[TomryaenHOE IPUOIMKEHHOE PEIICHUE CPABHUTH C TOUHBIM

y=e< —x

4 sapuanm

ou
1. BremuciauTs 3HaYeHNUSA _ay , TOJIB3YACHh KOHEYHO-PA3HOCTHBIM COOTHOIIIEHHEM, [IOCTPOCHHBIM Ha

BEPTUKAIBHOM TPEXTOUEYHOM I1Ia0lIoHe, b= VS (o1}
u(xy) =X +x° y'+y?

1

2. BbruaucauTh HHTETpa Ie “dX ¢ TounocTbio [1=107 o hopMyIIe Tpareryii.
(0]

3. Peumrts 3amauy Koum s O[Y metonom Jitnepa

V=S 1R/ 1<k
YO yvO—1
[Tony4eHHOE PUOIMKEHHOE PEMICHUE CPABHUTE C TOYHBIM
y=e —x



3. TecroBble 3aJaHus O KypCY
«Ymncjie HHbIE METOABD

TCCTOBI)IG 3aJaHUA 110 Kpry «qI/ICJ'IeHHI:Ie METOIAbD) pa3pa60TaHI)1 I UCIIOJIB30BAHUA B
MpoIEeAypax MPOMEKYTOUHOTO TECTUPOBAHUS C LEIbI0O OLEHKHU YPOBHS MOATOTOBKH CTYJEHTOB.
YPpoBEeHB CIOKHOCTHU 3aJaHUN U MX COJIEpKaHUE TMOJHOCTHIO COOTBETCTBYET TpeboBanusM OI'OC mis
MEJarOTUYECKUX CIEeIUAIbHOCTeH. YCIIOBUS MPOBEIEHUS] TECTUPOBAHMS OMUCAaHbI B MHCTPYKIUU K
TECTY.

Haznauenue: KoHTpoJsib 3HaHuMil Tpu MPOMEKYTOUYHOM U UTOTOBOM T€CTUPOBAHUU
Bpewms Bemonnenus: 90 MuHyT
Kommuectso 3amannii: 30
Tun 3amanuii: 3aKPbITHII
Dopma mecmosuvlx 3a0aHUll
TecT cocTouT U3 3aaHKI C BBIOOPOM OJTHOTO OTBETA M3 YETHIPEX MPEITI0KEHHBIX. OTBETHI
YKa3bIBAIOTCS HA CIIEIMAIbHOM OJlaHKe ¢ Tabnuileld HOMEpOB 3a/1aHui.
Aneopumm nposepku
® 32 MPaBUJIBHBIA OTBET UCHBITYEMBIN MoTydaeT oT 1 70 3 0ayijioB B 3aBUCUMOCTHU OT CIIOKHOCTH
3aJIIaHuA,
® 32 HEMPABWJIbHBIA WM HEYKa3aHHBIA OTBET — () OaJTOB.

MO YJIb 2 YucjieHHbIE MeTObI pPele HUs 32/1a4 aJireopbl
1.1. Pemienne HeJIMHEHHOTO YpPaBHEHU S

1.1 Pemienrie HeNMMHEWHOTO YpaBHEHUS
AOGCOIOTHAs MOrPEIHOCTh 3TO
AGCon0THOE 3HAaYE€HUE TPUOIIKEHHOTO pelleHuUs
AOGCOIIOTHOE 3HAYEHUE TOYHOTO PELICHUS
AGCONIOTHOE 3HAYEHUE PA3HOCTH MEXKIY TOYHBIM U IPUOIMKEHHBIM PEIICHUEM
AOGCOIOTHOE 3HAYEHNE OTHOILECHUSI TOYHOTO PEIICHUS K IPUOIMKEHHOMY

Ha otpeske [a,b]cymecTByet kopeHb ypaBHeHus f(x)=0 ecnu
f(x) He MeHseT 3HaK Ha [a,b]
f(x) nBax bl uddepeHupyema Ha (a,b) 1 ee IpPOU3BOAHBIE HE MEHSIOT 3HAK
f'(x) MmeHseT 3HaK Ha [a,b]
f(x) mensier 3HaK Ha [a,b]

VYcnoBue Hanuuus Ha oTpe3ke [a,b] enuHCTBEHHOrO KOpHS ypaBHeHus f(x)=0
f(x) HempepbIBHA, MOHOTOHHA U MEHSIET 3HaK Ha [a,b]
f(x) HenpepriBHa 1 quddepeHupyema Ha (a,b)
f(x) nBaxxapl HenmpepbIBHO AuddepeHiupyeMa Ha (a,b) U ee IPOU3BOIHBIC HE MEHSIOT 3HaK Ha [a,b]
f(x) menser 3Hak Ha [a,b]

Merto tuxoToOMUH (JeIeHUs OTPE3Ka MOIO0JIaM) CIYKUT JJIs
1. Pemenus cucteM NMHEHHBIX YpaBHEHUI
2. PemeHust HEIMHEHHOTO ypaBHECHHS
3. Brruucnenus onpeneneHHOTo HHTETpaia
4. HaxoxnaeHus MUHUMyMa QyHKITUHA

Meton XopA CIIyKUT 1JIs
1. Pemenus HeIMHENHOrO ypaBHEHUS
2. BpluncneHus onpeaesieHHOro HHTerpana
3. Haxoxnenus MuHUMYyMa QYHKITUU



4. HaxoxaeHus NpuOIMKEHHOTO 3HAUYEHUS TPOU3BOTHOM

Meton KacaTeIbHBIX CIIYKUT IS
1. HaxoxxaeHust NpuOIM>KEHHOT0 3HaUSHU s IPOU3BOIHON
2. Pemenus cuctem TUHEHHBIX YpaBHCHHMA
3. Pemenus HeIMHEHHOTO ypaBHEHHUS
4. BpluucieHus onpeaeIeHHOro HHTerpata

Meron cexynmx CIyx T JUis
1. Pemenus oObIKHOBEHHOTO U (HEepeHINATBLHOTO YPaBHEHHS
2. Pemenust nudQepeHnanbHOro ypaBHEH!s B YaCTHBIX IPOM3BOIHBIX
3. Pemenus cucrem JIMHEHHBIX YpaBHEHHI
4. PemeHuss HETUHEWHOTO YpPaBHCHUS

Mertop cekynumx siBasieTCs
1. OmgHOMArOBLIM METOAOM
2. JIByXIIarOBBIM METOJIOM
3. TpexmaroBbIM METOJIOM
4. YeTpIpeXIIaroBbIM METOJIOM

MeTo1 KacaTeIbHBIX SIBIISCTCS
1. OpHOImAroBBIM METOIOM
2. JIByXIIaroBBIM METOJIOM
3. TpexmaroBsiM METOJIOM
4. YeThIpeXmaroBsIM METOIOM

[lepBelii 3Tan pelmeHns HETMHEWHOIO YPABHEHUS -
1. Ouenka norpemHocTu
2. 3amaHue Ha4aJIbHOTO MPHUOIMKEHHS K KOPHIO
3. Orpenenue KOpHS
4. HaxoxaeHue mpou3BOAHON

OrneHka MorpenHocTy MeToAa JUXOTOMUM JIJISl pelIeHUs
HenuHelHoro ypaBaenus f(x)=0 ([a,b] - ©cxoaHbI OTPE30OK, N - HOMEP UTEPAIUN):

1. (b-a)n

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

OrneHka MorpenHoCcTy METOAa MPOCTON UTEPALIMU AJISl pellieHns HelduHeHHoro ypasuenus f(x)=0
(x=9(x))
1. r<q(xn-xn-1)/(1-q), Xn - n-oe npudIKeHHE,  — KOIDPUIUESHT CIKATUS T PYHKIIHH Z(X)
2. r<max|f'(x)|
3. r<(b-a)/2n, n-umcao uTEparUit
4. r<|f(xn)|, Xn - n-oe mpuOIMKEHHOE PEIICHUE

Ouenka norpemHocTy Meros1a HeloToHa i peneHus HenmuHelnoro ypapaenus f(x)=0
1. r<(xn-xn-1)/ max|f'(x)|, Xn - n-oe npubIMKEHHE,
2. 1 <[f(xn)}/min[f(X)|, Xn - n-oe npubIKEHIE
3. r<(b-a)/2n, n-umcao UTEpaLUit
4. r<|f(xn) |, Xn - n-oe npuOIMKEHHOE PEIICHHE

MeToa IMXOTOMHU (I[e.l'IeHI/I}I OTpPE3Ka HOHOJ’I&M) CXOOUTCH



eciu f'(x) e paBHo 0 Ha [a,b]

NIpU HaJJISKAIIEM BhIOOpE HavabHOTO Npuorkenus X 0 u3 [a,b]
ecmu [f' (x)|< 1 Ha [a,b]

BCEra

roonhR

Merton npocToii urepanuu s pemenns ypaBaeHus f{x)=0 (x=g(x))
MOYKHO HCIIOJIb30BaTh, €CIIN

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

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

3. |g(x)| <1 mas xwu3 [a,b]

4. Bcerma

Meton HetoToHa 1151 pereHust HelMMHEHHOTo ypaBHeHHs f{(x)=0
MO’KHO HCIOJIb30BATh, €CIIH
1. ¢ynkuusa f(x)nHe MmeHseT 3HaK Ha [a,b]
2. mepBas ¥ BTopas npou3BoaHas GpyHKIUM f(X) He MEHSIOT 3HaK Ha [a,b]
3. Bropas npousBoaHas pyHkuuu f(x) Oomnbie Hyns Ha [a,b]
4. Bcerma

CxomumMmocTts MeTona HeroToHa 3aBUCHUT OT
1. BBIOOpa HAYaTBHOTO MPUOIMHKEHUS
2. JUIMHBI OTpe3Ka [a,b]
3. 3HaKa MepBOi MPOU3BOJHOMN
4. BenmuuuHbl M=max|f'(x)|

CxoauMocCTh MeTO/1a POCTO ureparmu uid pemenus ypaBaeHus f(x)=0 (x=g(x)) 3aBUCHUT OT
1. BBIOOpa HAYATBHOTO MPUOIHKCHUS
2. JUTMHBI OTpe3Ka [a,b]
3. 3HaKa MmepBOW MPOU3BOIHOMN
4. BbiOOpa QpyHKINU g(X)
5.

1.2. Pemienne cucreM JTMHEHHBIX YpaBHe HU I

OtHocuTenpHasl MOrPELUHOCTb 3TO
1. OrHomeHne TPUOIMKEHHOTO PEIICHHS K TOYHOMY
2. Pa3HOCTH MEXy TOYHBIM U TIPUOJIMIKEHHBIM PEIICHUEM
3. OrtHoueHue abCOMIOTHOM MOTPEIHOCTH K MPUOIMKEHHOMY PEIICHUIO
4. OrtHoueHUs a0COTIOTHON MOTPENTHOCTH K TOUHOMY PEIICHUIO

BexTop HEBA3KHM 3TO
1. Ywucno 00yca0BICHHOCTH MaTPULIbl KO3 PHULIHEHTOB
2. Pa3zHOCTH MeXIy TOUYHBIM H MPUOIMKEHHBIM PEIICHUEM CHCTEMBI
3. Pa3HOCTBH MeX Iy paBoil U JIE€BOM YacCTAMU ypaBHEHUH IPU MOACTAHOBKE B HUX
MPUOIMIKEHHOTO PEIICHUS
4. TIpuOnm>xeHHOE peleHUuEe CHCTEMbI

HpSIMBIG MCTOJbI pCHICHUA JIMHEHHBIX CUCTEM - 3TO MCTO/HBI,
1. HCITIOJIB3YIO N EC AJId HaXOXKIACHUS HpI/I6J'II/I}KeHHOI‘O pEeIICHUA I/ITepaHI/IOHHHﬁ Imponecc
2. HCIIOJIB3YIOMEC I HAXOKACHUS TOYHOI'O PCIICHUA I/ITepaHI/IOHHHﬁ Impouecc
3. ITO3BOJIAIOIIMEC HaWTH HpI/I6J'II/I)I(CHHOC PCUICHHEC 3a KOHCYHOC YHCJIO IaroB
4, ITO3BOJIAIO NI EC HaWTH TOYHOE PEICHNEC 34 KOHCUYHOC Y1 CJIO IaroB

HTCpaHI/IOHHBIC MCTO/bI PCIICHU A JIMHEHHEIX CUCTEM - 3TO METObI,
1. HCTIOJIB3YIO N EC IS HAXOKIACHUS HpI/I6JII/I)KCHHOFO peuicHuA I/ITepaI_II/IOHHHﬁ npouecc



2. HCIIOJIB3YIO M EC OJId HAXOKIACHUA TOYHOTO PCUICHU S HTepaHHOHHLIﬁ mponecc
3. ITO3BOJIAO M EC HalTu HpI/I6J'II/I)KCHHOC PCUICHHUEC 3a KOHCYHOC YHCJIO IIaroB
4, ITO3BOJIAIO M EC HaWTH TOYHOE PECHUC 34 KOHCYHOC Y1 CJIO IaroB

MeToa TPOTOHKH CITY>KHUT JIJIst
1. Pemenus 3amaun Koum ist 00bIKHOBEHHOTO AU HEPEHITNATBHOTO Yp-HUs
2. PemeHus cucTeMbl TIMHEWHBIX YPaBHEHUH ¢ KIIETOYHON MaTpHUIICH
3. Pemenus cucteMbl HEIMHEHHBIX YpaBHEHUH
4. PemeHust cuCTeMbl TMHEHHBIX YPAaBHEHUH C TPEXTUATOHAIIBHOW MaTpUTICH

MeT01 MUHUMAIIBHBIX HEBSI30K CITYXKHT IS
1. peuieHUS HEMMHEHHOTO YpaBHEHUS
2. PpeIIeHUs CUCTEMbI TMHEHHBIX YpaBHEHUH
3. pemeHus cUCTeMbl qu(PepeHIMaTbHBIX YpaBHEHUH
4. moucka MUHUMYyMa QYHKIIUH
5. HaX0XKJCHUS ONPEIEICHHOTO NHTETpaja

Cytb MeTona ["aycca npu pelieHuy CUCTEMbI JINHEHHBIX ypaBHEHUH 3aKIII0YaeTcs B
1. cBeneHUU cCHCTEMBI K TPEXAUArOHATBHOMY BUTY
2. CBEJICHWUU CHCTEMBI K TPEYroJIbHOMY BHY
3. TMOCTPOECHHH MTEPALMOHHOTO MPOIECCa YTOUHEHHUS PELICHUS
4. 3aMeHe NepPEeMEHHBIX U CBEICHUIO IIPABbIX YacTeH K HYIIO

Meton 3eiifens no3BOJISIET
1. peumts npoOremMy COOCTBEHHBIX 3HAUEHHU I MaTpPHIIbI
2. pEeUmMTh CUCTEMY JIMHEWHBIX ypaBHEHUN
3. BBIYHCIUTH ONMPEICIUTEIH MAaTPHUIIBI JTFOOOTO TOPSIKA
4. TOCTPOUTH KBaAPaTypHYIO GOPMYNy Ui BHIYUCICHUS UHTErpajia

Mertopn 3eiinens 3akirodaercs B
1. mocTpoeHuM TpeyroibHON CUCTEMBI U 3aTeM NMPUMEHEHHE NTPOCTON UTEepaLin
2. TpPaHCIIOHMPOBAHUH MATPHUIIBI M 3aTEM IPUMEHEHHE IPOCTON UTepaLluU
3. BOBJICYEHHUH BHOBb HalJCHHBIX IPUOIMKEHUN HEU3BECT. HA KAXK/JOM IlIare UTepaluu
4. CBEJCHMH K TUArOHAIBHOMY MPEOOIIaaHUIO

MeTton IpOroOHKH UCIONIb3YET

BEKTOp - FPaMeHT (HPYyHKIUU

anroput™m Merona ['aycca

UTEPALMOHHBIN TpoLecc

COOCTBEHHBIE YHcIa MaTpUIlbl KO3 punreHToB

robhRE

J1J1sI OTICHKH MaJIOCTH BEKTOPA HEBSI3KH UCITOIb3YETCS
HOpMa BEKTOpa

COOCTBEHHOE YMCJIO BEKTOpA

TpaJleHT BEKTOpa

MOTPENHOCTh PEIICHUS

N =

JUis OLIEHKU MOTPEIHOCTH MeTo/1a SIKoOU pelieHusl CUCTEMbl IMHEHHBIX ypaBHEHUH HE00X0IMMO
OIIPEJCIIUTD

1. HOpMY NpUOIMKEHHOTO pelICHUs

2. COOCTBEHHBIE YHCIIa MaTPUIIBI KOAPPHUIIHEHTOB

3. BEKTOp HEBA3KH NMPUOIIKEHHOTO PELICHHS

4. BEKTOpP-TpaJuEeHT NPUOINKEHHOTO PEICHUS



[TorpemmHocTh MPUOTUKEHHOTO PEIICHUS TUHEHMHON CHCTEMBI TEM MEHBIIIE
1. yem MeHbIIIe HOpMa BEKTOpa MPaBOl YacTu
2. 9eM MEHbIIE HOpMa BEKTOpa HEBSI3KU
3. 4eMm OoJibllle HOpMa BEKTOpa MPHOIMIKEHHOTO PEIICHUS
4. 4em OoJibllile HOpMa BEKTOPA HEBA3KU

[Tycte X'-mipubnmkeHHOe perieHre TuHeiHon cucteMbl A * X =F,
D'-BekTop HEBSA3KU 3TOTO pelieHus, A'-MaTpuIia, oOpaTHasi K MaTpHIle A,
R - morpemHoCTh petieHns OIeHuBaeTCs 1o hopMyIie:

R < [|A[l™* [JA]]

R <D/ [IFIl

R <IFII 7 1IA]]

R<[IDI* [JAll

Mo RE

Marpuna ko3 duirenToB Oyaet XopoIo 00yCIOBICHHON eCiH
9HCII0 00YCIIOBIEHHOCTH MEHBIIE |

quci0 00yCIOBIEHHOCTH PaBHO 1

qrcIio 00yCIOBIEHHOCTH paBHO ()

YHCIIO O0YCIOBICHHOCTH OOJIbIne 1

CX0IMMOCTh UTEPANMOHHBIX METOJIOB PEIICHHS CHCTEM JIMHEHHBIX ypaBHEHUHN 3aBUCHUT OT
1. ot BbIOOpa HAYAILHOTO MTPUOIFKEHHS
2. OT IWaroHaNBLHOTO MPeoOIaaHus MATPHUIIBI
3. OT cOOCTBEHHBIX YUCET MATPHUIIbI
4. OT mpaBOM YaCTH CUCTEMBI

MOAYJIb 3 Ilpubansxenne GpyHKomii

HNuTtepnonsuus - 310
1. Talymsauusa GpyHKIUM
2. nuckperusanus QyHKIUHA
3. BOCCTaHOBIIEHUE QYHKIIUU
4. mnocrtpoeHue rpadpuka

VYcioBrue MHTEPIOJISINN:
1. wHTepnOMMpyrom@s ¢ yHKIHS 00pam@aeTcs B HOJb B y3J1aX HHTEPIOIISAIIIH
2. 3Ha4yeHHE MHTEPIONUPYIOIIEH U UCXOAHOHN (-1IMU COBNAAAIOT B Y3J1aX HHTEPIOIALUU
3. OTKJIOHEHHE UHTEPIOIHUPYIOMIEH (h-IIMK OT UCXOTHOW JOCTATOYHO MAJIo
4. wucxoaHas M UHTEPHOJIUpYomas (p-IMM He MEHSIOT 3HAK Ha OTPe3Ke MHTEPIIOISLIH

VYcnoBue annmpokcUMAalvu:
1. coBmaaeHue 3HaUYCHUN aNTIPOKCUMUPYIOIICH U UCXOAHOU (P-ITMH B y3JIax.
2. OTKIJIOHEHHE alMPOKCUMUPYIOIIEH () YHKIIUHA OT UCXOTHOW MHUHUMAIIBHO
3. anmpokcUMHpYoIas ¢ yHKITUS COBIAIAET ¢ UCXOAHOW HAa TPaHHUIAX OTPE3Ka
4. mpousBOAHAS aNIIPOKCUMUpPYIOUIEH QyHKIMU oOparaercs B 0 B y3nax.

MeTon HaMMEHBIIMX KBAJPaTOB IPEeIHAZHAYCH IS
1. mocTpoeHus UHTEPHOIAIUOHHOTO MOJMHOMA 2-11 CTereH!
2. WHTEpHIOJALHH (QYHKINN
3. anmpokcuManuu GyHKIIUU
4. moucka MUHMMyMa (pyHKIUU

B kauecTBe nHTEprnonupyomen GpyHKIMu BeIOUpaeTcs
1. nrobGast TpaHCUEHIEHTHAS QYHKIUS



2. mo0asi TpUTOHOMETpUYecKast (QYHKITUS
3. MHOIoO4IEH
4. 0000IIEHHBIA MHOTOWICH

B kauecTBe annpoxkcuMupyromen GyHKIuu BoIOpaeTcs
1. mro0Gast TpaHCIHEHICHTHAS QYHKIUS
2. nrobast TpuroHOMeTprudecKas PyHKIUS
3. MHOTOYJIEH
4, 0000IIEHHBI MHOTOYWIECH

CreneHp MHTEPIOIALMOHHOTO MHOTOYJICHA 3aBUCHUT OT
1. dwucna y37moB HHTEPIIONSAIUN
2. TOTPENIHOCTH UHTEPIOJISAIUH
3. 3amaeTcs MPOU3BOJIBHO
4. BoccTaHaBIUBaEMOM (QyHKIINU

Crenenb 0000IIEHHOTO MHOTOWICHA, allTPOKCUMUPYIOLIETO () yHKIIMIO 3aBUCUT OT
1. dwmcna y37m0B HHTEPIIOISAIIUN
2. TOTPeUHOCTU UHTEPIOJALMU
3. 3amaeTcs MpOM3BOJIEHO
4. BOCCTaHaBIMBAEMOUN (YHKIIUH

WNutepnonsuuonnas Gopmyna Jlarpanxka
1. sBnseTCS MHOTOYJIEHOM, MHTEPIIOIUPYIOIMM CETOUHYIO (DYHKIUIO
2. SBISETCS MHOTOWJICHOM, HAaMEHEee OTKJIOHSIOMMMCS OT HYJIS
3. ABJISE€TCS MHOTOWICHOM HAaWIY4IIEeTo NPUOIMIKEHNUS 17151 SKCTIOHEHTHI
4. sBISETCS MHOTOWICHOM, HHTEPIOIUPYIOUM JIoTapu(PMHUUIECKYIO (DYHKIIHIO

WuTepnonsuuonnas popmyna HeroToHa conepKut
pa3eleHHbIE PA3HOCTH

IIPOU3BOJHBIE B y3J1aX HHTEPIOJALUN
CHHYCBI

KOCHUHYCBI

el N

Jlis mocTpoeHns 0000IEHHOT0 MHOTOWIEHA IO METOly MUHUMaJIbHBIX KBAaJAPaTOB HCIOIb3YeTCs
CucreMa noka3areabHbIX () yHKITUI

Cucrema creneHHbIX () yHKITHHA

CucreMa m00bIX INHEWHO-HE3aBUCUMBIX (PYHKIIM

Cuctema Jm00bIX TMHEHHO-3aBUCUMBIX (PYHKIUI

rooNdRE

Jlis pacyera koa(hpumeHTOB 0600IEHHOr0 MHOTOUYJIEHA 10 METO1y MUHUMAJIbHBIX KBaPaTOB
HEO00X0IMMO

1. Peumts cuCTEMY HEIMHEWHBIX ypaBHEHHH

2. PenmThb cucTemMy TMHEWHBIX YpaBHCHUN

3. TlpomuddepeHunpoBars cUCTEMY JIMHEHHO-HE3aBUCUMBIX (PYHKIIHA

4. HalTn MUHUMYM MCXOJHOU (PYHKITUH

MO YJIb 4 YUuciieHHbIE MeTObI Pellie HMSI 32/1a4 MaTeMaTHYe CKOT0 aHAJIN3a

J171st mpuOIMKEHHOTO BBIYUCIICHUS TPOU3BOAHON (yHKIMHU f'(X) UCTIOIB3YIOT
Ksanparypusie popMyisl

OTHOIIEHNSI KOHEYHBIX pa3HOCTEeN

CucreMbl TMHENHHBIX YpaBHEHUN

CucreMbl HEIMHENHBIX ypaBHEHUN

i NS =



[TopsinoK TOYHOCTH KOHEYHO-PA3HOCTHOU (DOPMYIIBI - 3TO

MaxkcumanpHas CTeTieHb MHOTOWICHA, /i1l KOTOPOro OHA BEpHa
KonuuecTBo y3710B 110 KOTOPBIM OHA [IOCTPOECHA

UYuciio y3710B B GopMyIie ¢ yueTOM KPaTHOCTH

[TokazaTens cTeneHu, ¢ KOTOPHIM LIAr BXOJUT B OLIEHKY MOTPEIHOCTH

robhR

JUist TpruGIIMKEHHOTO BEIYMCICHUS ONPEICIEHHOTO UHTETpajia UCIIOIb3YI0T
KBanpatypHusie popmyibt

OTHolIEHNS KOHEUHBIX Pa3HOCTEN

CucreMbl TMHEHHBIX YPaBHEHUMN

CucreMbl HEMHENHBIX ypaBHEHUN

N

KBanparypnas popmyna npeqHasHadeHa st
1. Tlpubnmxenus GyHKLIHHU 10 METOAY HAUMEHBIIM X KBAaPaTOB
2. TlpuGmmKEeHHOTO BBIYUCIICHUS OIPEIeIICHHBIX HHTETPAIOB
3. IIpuGnu>keHHOTro BBIYMCICHUS HHTETPAIOB OT KBaapaTa (QyHKIIMH
4. KBaapaTuyHOW MHTEPHOIAINN QYHKIUN

[Topsimok TOYHOCTH KBaAPaTypHOH (HOPMYIIBI - 3TO
1. MaxkcumanpHasi CTEIEHb MHOTOWIEHA, JUIsl KOTOPOI'O OHA BEpHA
2. KonumuecTBo y370B [0 KOTOPHIM OHA MOCTPOEHA
3. Ywucno y3710B B popMyre ¢ y4eTOM KPaTHOCTH
4. Tloka3aTenb CTENEHU, C KOTOPHIM IIAT BXOJUT B OLIEHKY MOTPEIHOCTH

KBagpatypHas ¢popmyna npenHazHadeHa JUis:
1. ympoeHus BeluMcieHUs QYHKIUU B y31ax
2. omnpejaereHHsi CyMMbl KBaJJpaTOB COOCTBEHHBIX YMCET MATPHUILIbI
3. TpUOIMKEHHOTO BBIYUCIICHUS OIIPEICIICHHBIX HHTETPAIOB
4. npuOIMKEHHOTO BBIYMCIICHHS MHTETPAJIOB OT KBajpaTa pyHKLIHUU

[opsiiok TOYHOCTH KBaApaTypHOH (OPMYIIBI 3TO
1. TlpuGmmkeHHOE 3HAYEHUE MHTErpasia
2. OTIHYMe MPUOIMKEHHOTO 3HAYCHUSI MHTETpaia OT TOYHOTO
3. Tmoka3zarejb CTENEeHH , C KOTOPHIM IIar BXOUT B OLEHKY MOTPEIHOCTH
4. TOuKa, B KOTOpOW 3Ta opMysa paBHA HYITIO

V3en kBagpaTypHOU (POPMYIIBI - 3TO
1. Touka, B KOTOpOii 3Ta hopMysa paBHA HYITIO
2. Touka, B KOTOpO#i 3Ta hopMyna HMeeT 0COOCHHOCTH
3. ¥Y3ea UHTepHOJSIUY MOABIHTETPAIbHON (DyHKIIMU
4. V3en, B KOTOPOM (YHKIIHS UMEET UHTETPUPYEMYIO OCOOEHHOCTh

®opmyna Pynre ucnosb3yercs st
1. BeraucneHus Npou3BOAHBIX CETOUHON (DYHKIIMH
2. Beluncnenus onpenesieHHOro HHTErpaia OT CeTOYHON QYyHKLIUU
3. OneHKy NorpenHoCcTH YnucieHHoro auddepeHnupoBanus
4. OueHKH NOrpelHOCTH YUCIEHHOTO HHTEIPUPOBaHUS

Kakoe n3 KOHEeYHO-Pa3HOCTHBIX OTHOIICHU I HMEET HAaUBBICIIMIA MOPSIOK TOYHOCTH
1. ¢dopmyna neBbIX pazHOCTEN
2. (dopMyna mpaBbIX pa3HOCTEH
3. (dopmyra HeHTpaIbHBIX pa3HOCTEH



[NorpemmocTts uncaeHHOro aupHepeHIIIPOBAHMS 3aBUCHT OT
1. 3aBucut ot Buga nuddeperupyemont GyHKIUN
2. 3aBUCHUT OT IIara CeTKu
3. He 3aBucHUT HU OT 4ero

Jis IoTy4eHusl KOHEYHO-Pa3HOCTHBIX OTHOLICHUH, alllTPpOKCUMUPYIOIIMX IIPOU3BOJIHYIO ¢ Ooee
BBICOKUM TIOPSITKOM TOYHOCTH TIPHMEHSIFOT

1. WHTepnonsiuoHHbIE MHOTOYJICHBI

2. Cucrembl TUHEHHO-HE3aBUCUMBIX (DYHKITUHA

3. Ksagpatypusie popmyisl

4. MeToapl ONTHMH3AIUH

®dopmyia JeBbIX pa3HOCTEHN

iy LGS )
i T X
1.
f!(xi) ~ f(x[+1)_f(xi)
2. Xigg =%
f!(xi) ~ f(xi+1)_f(xi—l)
3. X — X

dopmyia MpaBbIX Pa3HOCTEN

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

dopMyIia LEHTPAIBHBIX PA3HOCTEH

~ f(xi)_f(xi—l)

J'(x)

i i-1

f!(xi) ~ f(x[+1)_f(xi)
2. Xivg —X;

f!(xi) ~ f(xi+1)_f(xi—l)
3. X — X




Arnnpoxkcumanys Ipou3BOJHON HEHTPAIBHON Pa3HOCTBIO MMEET MOPSJ0K TOYHOCTU
1. 1

2. 2
3. 3
4. 4

AnmnpokcuManusi TpoU3BOIHON JIEBON PA3HOCTHIO MMEET MOPSAOK TOYHOCTH
1. 1

2. 2
3. 3
4. 4

AHHpOKCI/IMaHI/IH HpOI/ISBO,I[HOI‘/JI npaBoﬁ Pa3HOCTBIO MMCECT MOPAAOK TOYHOCTH
1. 1

2. 2
3. 3
4. 4

Kakas u3 kBaipatypHbIX GOpMYI HMEET HAUBBICIIINHN TOPSAIOK TOYHOCTH
1. dopmyna cpegHUX PSAMOYTOJIHHUKOB
2. (dopmyna Tpaneuni
3. ¢dopmyna Cumrncona
4. ¢dopMyna IEHTPATBHBIX TPIMOYTOJIEHUKOB

KBagpatypHast popmysa cpeTHUX MPSIMOYTOJIEHUKOB CTPOUTCS TIPH IIOMOIIA
1. Hnrepnonsuuu QyHKIMU OpU oMolm MHorowieHa HpioToHa 2-0i creneHu
2. Watepnonsmuu QyHKIMH TPH ITOMOIIM MHOTowIeHa HproToHa 4-01 cTeneHn
3. 3aMeHe KpUBOJIMHEHWHON Tparenuy Ha MpsiMOYrOJIbHUK
4. 3aMeHe KPUBOJMHEHHOMN Tpareu Ha MPSIMOJIMHEHHYIO TPaIeIuio

KBanpartypnas popmyna Tpanemuii CTporuTCsl MPH MTOMOIIA
1. TlpubnmkeHuH MOABIHTETPATBHON (QYHKIIUH 1O METOY HaUMEHBIIMX KBaJIPaTOB
2. JIuHEeWHO! MHTEPIONSAINY MOABIHTETPATHHON (QYHKITUN
3. KsagpaTu4HO# HHTEPITONSAIIUY MOABIHTETPAIbHON (DYHKIIMU
4. 3amMeHe MOJBIHTErPATbHON PYHKIIMH KYOUYECKUM CILTAHOM

KBanpatypHas popmyna CUMIICOHA CTPOUTCSI TPH ITOMOILU
1. TpuGnmxeHuH MOABIHTETPATbHON (PYHKIIMU IO METO/ly HAMMEHBIINX KBAaIpaToOB
2. KBaapaTuuHOM WHTEPHOJSALMH HOABIHTETPATBLHON (HYHKIIH
3. JluHEHHOW HHTEePIOJISAINA TTOIBHTETPATBHON QYHKITUN
4. 3ameHe MOAbIHTErpalbHON (QYHKIIMU KyOUUECKUM CIUIAHOM

dopMyiia cpeJHUX MPAMOYTOJIbHUKOB:
(a - eBast TpaHMIIa YACTHYHOTO OTPE3Ka, b - MpaBas rpaHUIla YaCTUYHOTO OTpe3Ka, h - minHa
YaCTUYHOTO OTPE3Ka)

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

2. S(f)=h*f((atb)/2)

3. S(f)=f((atb)/2)*h/2

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

dopmyia Tpaneuuit



(a - neBas rpaHUIA YACTHYHOTO OTpE3Ka, b - mpaBas rpaHuUIla YaCTHYHOTO OTpe3ka, h - anuHa
YaCTUYHOTO OTPE3Ka)

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

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

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

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

®opmyna Cummcona —
(a - meBas rpaHMIIa YACTHYHOTO OTPE3Ka, b - mpaBas rpaHHIla YaCTUYHOTO OTpe3Ka, h - mmuHa
YaCTUYHOTO OTPE3Ka)

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

2. S(H=f((atb)/2)*h

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

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

[Torpenmocts cocTaBHON (HOPMYIIBI CPEAHUX NPSIMOYTOJBHUKOB OLIEHUBAETCS 1O (opmyrie
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

[TorpemmHoCcTh COCTaBHOM (OPMYIIBI TpANEIuii OlIEHUBAETCS 1O (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)|*nh"3/24
[Norpemmocts coctaBHOW (hopMyibel CHMIICOHA OIIEHUBAETCS 11O POpMyIie
1. |R| <=max|f'(x)|*h"5/12
2. |R| <= max|f'(X)|*h"4/6
3. |R| <= max|f""(x)[*h"~4/2880
4. |R| <= max|f"(x)|*h"3/2880

®opmyra JIeBbIX MPIMOYTOJIbHUKOB HMEET MOPSIIOK TOYHOCTHU

1. 1
2. 2
3. 3
4. 4
®opmyna npaBbIX NPIMOYTOJIBHUKOB UMEET MOPSA0K TOUHOCTU
1. 1
2. 2
3. 3
4. 4
dopmysia CpeTHUX NPSIMOYTOJIbHUKOB UMEET MOPSIOK TOUHOCTH
1. 1
2. 2
3. 3
4. 4
dopmyna Tpaneuuii UMeeT NOPSAIO0K TOUHOCTH
1. 1
2. 2

3. 3



4. 4

J171st arocTepUOPHO OLIEHKH MOTPEIHOCTH YMCIEHHOTO HHTEIPUPOBAHUS IPUMEHSAETCS
1. dopmyna Pynre
2. ®opmyna CpeHHUX MPSIMOYTOJIEHUKOB
3. OTHolIeHNE KOHEYHBIX pa3HOCTEH
4. KsagpatypHble pOpMYIIbI

MOJAYJIb 5. YucjeHHbie MeTOAbI peieHusi 11 ¢ e pe HUNAIbHBIX YPABHE HU I

Cxema Diinepa UMeeT NMOpsAI0K TOUHOCTH

1. 1
2. 2
3. 3
4. 4
Cxema Diinepa ¢ mepecueToM UMeeT MOPsIOK TOUHOCTH
1. 1
2. 2
3. 3
4. 4

Mertons! Pynre-Kyrra saBisrorcs
1. oaHOmAaroBeIMU
2. JIBYXIIIArOBBIMU
3. MHOTOIIArOBBIMU

Merton Ditnepa MOKHO MCIOIb30BATh JUISl pELLICHUs
1. mudd.ypaBHeHU C TMHEHHON PABOM YaCThIO
2. mudd.ypaBHEHHUI ¢ HYJIEBOW MPaBOil YaCThIO
3. g moObix audd. ypaBHEHUN

Merton Diisiepa CIy>KUT JJIst
1. uucnenHoro peweHus kpaesoil 3agaun 11 OLY
2. uucieHHoro pemenus 3agaun Komm g OJY
3. BBIUHCIICHUS 3HAYCHUS OMPEICTICHHOTO HHTETpaIa
4. anmpoKCUMAaIH TPOU3BOIHOM CETOYHON (DYHKIIMHU B 3aIaHHOMN TOYKE

Merton cTpenbObl IpeAHa3HaueH JUIs
1. mpubanxKeHHOTrOo BBIYMCIICHUS HHTETpaia
2. TOLIATOBOTrO peuieHus 3anaun Komnm
3. peleHus KpaeBoi 3a1a4n
4. WTepalroOHHOTO PEeIICHUs CUCTEMbl YpaBHEHHI

Mertoas! Pynre-Kyrra uMeroT nopsaok TOUHOCTH
1. 1

2. 2
3. 3
4. 4
CymHOoCTh MET0/1a CTPEIIbOBI:

1. 3akimrogaeTcs B CBCJACHUU PCUHICHUSA KpaeBOﬁ 3aJla4ui K pCIICHUIO HCCKOJIBKHX 3a1a4 Komm JJIsL
TOI'0 K€ YpaBHCHUA



w

3aKiro4aeTcsl B CBEACHUHM pelieHus 3a1aun Konm K peleHnio KpaeBo 3a1a4uu JUIsl TOTO JKe
ypaBHEHUs
3axiro4aeTcs B CBEACHUM pelleHus 3a1aun Konm K peleHno CUCTEMbI JIMHEWHBIX YpaBHEHUH

3aKar04aeTcs B CBCACHUU PCUICHUS KpaeBoﬁ 3ala4U K pCHICHHUIO CUCTCMbI JIMHEWMHBIX ypaBHeHI/Iﬁ

MeToapl KOHEUHBIX Pa3HOCTEN

1.

2.

3.
4.

3akirouaeTcsl B CBEJICHUH PEIICHUS KPAaeBOM 3a/1aui K PEIICHUI0 HECKOIbKHX 3a1a4 Komm st
TOTO K€ YpaBHEHUS

3akiroyaeTcsl B CBEJICHUU pelieHus 3a1aur Ko K pelmeHrnio KpaeBou 3a1auu IJIs TOTO Ke
YpaBHEHHUS

3akirouaeTcs B CBEICHUH PEIeHUs 3a1auu Komm K peleHno CHCTEMbI TMHEHHBIX YpaBHEHUM

3aKiIr04aeTcs B CBEACHUM pELICHUsI KpaeBOM 3a/1a4il K PELICHUIO CUCTEMBbI IMHEMHBIX YPaBHEHUM

Pa3HocTHOE ypaBHEHME OyIET ABISATHCS SIBHBIM, €CJIN:

1.

2.
3.
4.

B IIPaBOM 4aCTH OTCYTCTBYET yi+l1

B IIPaBYIO YacTh ypaBHEHUS BXOAUT yi+1

B IIPaBYIO YaCTH OTCYTCTBYeT yi-1

€CJIM B [IPaBYIO 4acTh ypaBHEHUSI BXOIUT Yyi-1

Pa3HocTHOE ypaBHEHHE OyAET ABIATHCS HESIBHBIM, €CIIU:

1.

2.
3.
4.

B IIPAaBOW YaCTH ypaBHEHUS OTCYTCTBYeT yi+1

B IIPaBOM YacTH YpaBHEHUS BXOIUT yi+1

B [IPAaBOl YaCTH YpaBHEHUS OTCYTCTBYeT yi-K+1
B IIPABOM YaCTH ypaBHEHUS BXOAMT yi-K+1

ypaBHeHI/IH C YaCTHBIMHU NPOU3BOJHBIMH HA3BIBAIOTCS ,Z[H(i)q)epeHLII/IaJ'IBHHe YpPaBHCHUS, B KOTOPbBIX:

1.

2.
3.

Hckomble pyHKIIMHU, 3aBUCSIIE OT OJHOM MEpPEMEHHOM U YpaBHEHMUSI, OIIMCHIBAIOLIE TAKHE
3aJ1a4u, KOTOPbIE MOTYT CO/IEPKATh CIIOKHBIE TIPOU3BOAHBIE HCKOMBIX (QYHKIIUI

Copnep:xarcs anreOpanuecke U TpaHCUEHEHTHbIE (PYHKIIUU

Hckomble QpyHKINM, 3aBUCALIME OT MHOTUX IEPEMEHHBIX M YpaBHEHHMSI, OTTMCHIBAIOIIME TaKHe
3aJla4u, KOTOPbIE MOTYT COAEP)KATh CIIOKHBIE IIPOU3BOAHBIE HCKOMBIX (QYHKIIUI

CMelaHHEIE 3a0a9H;

1.
2.
3.

3aa4u, KOTOPbIE COCTOSIT B PEILIEHUH YPAaBHEHUI ITPH 3aJaHHBIX HAaYaJIbHbBIX YCIOBUSX
3anaun, npu GOpMyIUPOBKE KOTOPOI CTABITCS IPaHUYHbIE U HaYaJIbHBIE YCIOBUS
3aaun, KOTOPBIE COCTOSIT B PEIICHUHN YPaBHEHUM NP 3aJaHHBIX TPAHUYHBIX YCIOBUSAX

PasznoctHasg cxema 3T0:

1

2.
3.
4.

Juckpetnslit ananor quddepeHunanbHON 3a1aun
JIMCKpETHBIN aHAJIOT CUCTEMBI JINHEWHBIX YPaBHEHHUI
CucreMa HEMHEWHBIX YpaBHEHUM

Cucrema nuddepeHnanIbHbIX ypaBHEHUH

VY CcTOMYNBOCTE CXEMBI 3TO:

1.

2.
3.
4.

HenpepriBHas 3aBUCUMOCTB €€ PEILCHUS OT BXOJHBIX JaHHBIX

Cy1ecTBoBaHME U €IMHCTBEHHOCTD PEILCHUS PA3HOCTHOM CXEMBI
HenpepspiBHast 3aBUCUMOCTS €€ PEIICHUS OT I'PAHUYHBIX YCIOBUU
HenpepeiBHast 3aBUCUMOCTD €€ PEILICHUs] OT HAYaJIbHBIX YCJIOBHM

CeTka - 2T0:

1.

2.
3.
4.

Koneunoe MHOkecTBO PyHKIIMI
KoHeuHoe MHOKECTBO OTPE3KOB
Koneunoe MHOKECTBO TOYEK

beckoneunoe MHOXXECTBO TOYEK



[Ta6ioH — 7TO:

1.
2.
3.

4.

Ha6op y3:10B, HCTIOIB3yeMBIi TSI aITPOKCUMALH (PYHKITUI

HaGop y310B, ucnoabp3yeMblil I aTPOKCUMAaLMK (PYHKIMI, BXOIALMX B JIMHEHHOE YpaBHEHUE
HaGop ceTok, MCTIOIB3yeMBbIi IS allPOKCUMAIH TTPOU3BOJHBIX, BXOISIMX B
mddepeHuaIbHOe ypaBHEHHE

HaGop y3:10B, HCTIOIB3yeMBIi TS aTTPOKCUMAIIMH ITPOU3BOTHBIX, BXOISANMX B

Qg depeHuaIbHOe ypaBHEHHE

HesBHas pa3HocTHas cxema — 3T0:

1.

2.

Pa3zHocTHas cxema, B KaK0€ ypaBHEHHE KOTOPOI BXOAUT OJJHO HEU3BECTHOE 3HAUEHHE HCKOMON
byHKIIIN

Pa3zHocTHas cxema, B KaX10€ ypaBHEHHE KOTOPOH BXOAUT 0oJiee OJHOTO (TPH) HEM3BECTHBIX
3HAYEHUS HCKOMBIX (PYHKITUI

Pa3zHocTHas cxema, B KaXK10€ ypaBHEHHE KOTOPOIl He BXOJAT HEU3BECTHbIE 3HAYEHUSI HCKOMBIX
byHKIIHMA

Pa3HocTHas cxeMa, B KayKJ10€ ypaBHEHUE KOTOPOM BXOJIUT HECKOJIBKO 3HAUEHUI HE3aBUCUMOU
MepEMEHHOMN

SIBHas pa3HOCTHAs cXeMa — 3TO:

1.

2.

PasHocTHas cxema, B KayKJ10€ YypaBHEHUE KOTOPOM BXOAUT OJJHO HEU3BECTHOE 3HAYEHUE UCKOMOM
byHKIIUH

PasHocTHas cxema, B KayKJ10€ YpaBHEHUE KOTOPOH BXOAUT HECKOJIBKO HEU3BECTHBIX 3HAUCHU N
UCKOMOW (yHKIH

PasHocTHas cxema, B Ka)KJ10€ YpaBHEHUE KOTOPOH BXOJUT OJHO 3HAYEHUE HE3aBUCUMOMN
IIEPEMEHHOM

PasHocTHas cxema, B KaKJ10€ ypaBHEHUE KOTOPOM BXOAUT HECKOJIBKO 3HAYEHHUM HE3aBUCHUMOMN
IIEpPEMEHHOMN

Ilorpeumocts — 370:

1.
2.
3.

4.

[Tokazarenp CTENEHU, ¢ KOTOPHIM IIAr BXOAUT B OLICHKY IIOTPEIIHOCTH

3HayeHHsI UCKOMOM (YHKIMH MPH (PUKCUPOBAHHOM 3HAYCHUN HE3aBUCHMOM NepeMeHHON

OT0 pa3HUIa MEX]ly TOYHBIM U IPUOIKEHHBIM 3HAaYEHUAMH UCKOMON (YHKLIUH NIPU
(UKCHPOBAaHHOM 3HAUYCHUH HE3aBUCHMOM IepeMeHHOM

Pa3zHuna Mexay npaBbIMH 4acTsAMH JU(GGEpEeHIIMATBHOTO YpaBHEHUS MPH MTOICTAHOBKE B HETO
TOYHOT'O U MPUOIIKEHHOTO PEILCHUS

Hessska — 3t0:

1.
2.

4.

Pa3zHuna Mexxay TOUHBIM U PUOIMKEHHBIM pelieHHeM Tu(depeHIIMaTIbHOTO YpaBHEHUS
PazHnma mMexay nmpaBeIMH 4acTsIMH TP PEpEeHIHATHFHOTO YpaBHEHUS IIPH 10 ICTAHOBKE TOYHOTO
U MPUOTMKEHHOTO 3HaYEHUS B HETO

Pa3nuna mexay npaBbIMH U JIEBBIMU YacTsAMU AUPPEPEHINATIBHOTO YPaBHEHUS TPU
MOJICTABJICHUH B HUX TOYHOTO U MPUOIM>KEHHOTO 3HAUECHH

JTO0 moKaszareib CTCIEHH, ¢ KOTOPBIM IAr CETKHA BXOAUT B IOTPENIHOCTD

Kpaessie ycnoBus — 370:

1.

2.

JlomoTHUTETbHBIC YCIIOBUS 3aJaHHbIe s TUPPEPEHIINATBHOTO YPaBHESHHUSI IPU OJTHOM
3HAYECHUH 3aBUCUMOM MEPEMEHHON

JloToTHUTETbHBIC YCIIOBUS 3aJaHHbIe s MU PEpeHIIMAIEHOTO YpaBHECHHUS TPU
(buKCHPOBAaHHOM 3HAUEHHH OJJHON HEM3BECTHOM ISl CUCTEMBbI HEIMHEWHBIX YpaBHEHUN
JonosHUTENbHBIE YCIOBUS IS TU(depeHIIHATBHOTO YPaBHEHUS 3a/IaHHBIC B HECKOJIBKIX
3HAYEHUAX HE3aBUCUMOM MepEMEHHON

VYcnoBust CymiecTBOBaHUS €IMHCTBEHHOTO KOPHSI HEJIMHEHHOTO ypaBHEHUsS HA OTPE3Ke



Havansnele ycnoBus — 3To:

1.

2.

JlonoaHUTENbHBIC YCIOBUS 3aJaHHbIe s AU PepeHInaIbHOro ypaBHEHHUS MPU OJHOM
3HAYEHUM 3aBUCUMOU IIEPEMEHHON

JlomoyHUTENbHBIE YCIOBUS 3aaHHble s MU depeHInaibHOro ypaBHEHUs IPU
(UKCUPOBAHHOM 3HAYEHUHU OJTHOM HEU3BECTHOMU ISl CUCTEMBbI HEITMHEHHBIX YPaBHEHUN
JlononHuTenbHbIE YCI0BUS A7 T GEepeHInanbHOr0 YpaBHEHH S 33JaHHbIe B HECKOJIBKHX
3HAYEHUAX HE3aBUCUMON ITEPEMEHHON

VYcnoBus CyIIECTBOBaHUS €IMHCTBEHHOIO KOPHS HEJIMHEHOTO YPaBHEHHUI HA OTPE3Ke



3.3. AHa;u3 pe3yabTaToB 00yYeHHS U NMepeYeHb KOPPEKTUP YIOLIMX MEePONPHUSATH I
10 y4eOHOM JUCIHHUIIMHE

JIMCT BHEeCeHUs1 M3MEeHeHU
JlonoyiHeHus u u3MeHeHus padodeit nporpammbl Ha 2019/2020 yueOHbIi TO1
B pabouyro nporpaMmy BHOCSITCS CIIEAYIOIINE U3MEHEHNUS:
Ha turyneHom smcre PIIJIT u ®OOC wu3MeHeHO Ha3BaHHE BEAOMCTBEHHOU
NPUHAJIEKHOCTH «MUHUCTEPCTBO HAyKM M BBICIIETO 0OOpa3oBaHHUs» Ha OCHOBAHUU
npukaza «o BHeceHMu u3MeHeHui B cBeneHus o KITIY wum. B.IL. AcradwseBa» ot
15.07.2018 Ne 457 ().

Pabouas nporpamMmma nepecMoTpeHa u o100peHa Ha 3aceqanuu kadenpsl 08 mas 2019 r.
npoTokoJ Ne 9

BHeceHHbIEe U3BMEHEHUS YTBEPKIALO:

3aBenyromui kadeapoiu O ITax H. .

Ono6peHo HaydHO-MeToanueckuM coetom MMOU

16 mas 2019 r. mpoTtoxour Ne 8 _

[Ipencenarens BboptHoBckuit C.B.




JIncT BHEeceHU s M3MEeHEeHUM

JlomoTHEHYS ¥ MI3MEHEHHS B pabovyro MPOrpaMMy JTUCIUTUTHHBI
Ha 2020/2021 y4eOHBIH TO

B nporpammy BHOCSITCS clieAyIONIe U3MEHECHUS:

1. OGHOBEHBI TUTYJIBHBIE JIUCTHI paboueil MporpaMmsl, (OHAA OLEHOUHBIX CPEJCTB
B CBSI3M C UW3MEHEHHEM BEJIOMCTBEHHOW MPUHAIJICKHOCTH — MuHuctepcTBy
npocsemenus: Poccutickot @enepanum.

2. O6noBneHa u cornacoBana ¢ Hayunoit oubnuorexoit KI'TTY um. B.IL. AcrtadreBa
«Kaprta nuteparypHoro oOecreueHusi (BKIIOUasl AJIEKTPOHHBIE PECYpPCHI)», CoaeprKaias
OCHOBHYIO U JIONOJHUTEIBHYIO JUTEPaTypy, COBpPEMEHHblE MNpodeccHOoHabHbIE 0a3bl
JTAHHBIX U UHPOPMAIIMOHHBIC CIIPABOYHBIC CUCTEMBI.

3. OOHnoBmena «Kapta MarepuaJbHO-TEXHHMYECKOW  0a3bl  JUCIMIUIMHBDY,
BKJIFOUAIOINAsl AyIUTOPUU [l TPOBEICHUS 3aHITHH JICKIIMOHHOTO THUIMA, 3aHATUM
CEMUHAPCKOTO THIIA, KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHHUS KypCOBBIX padoT),
TPYNIOBBIX W WHIAWBUIYAJbHBIX KOHCYJIBTALMM, TEKYIIEr0 KOHTPOJS YCIEeBAEMOCTH U
IPOMEXKYTOYHOM aTTecTaluu, MOMELIEHUS JUIsl CaMOCTOATENbHON paboThl 00yyaromuxcs
B KITIY wum. B.IL AcradreBa) u KOMIUIEKC JIMIIEH3MOHHOTO U CBOOOJIHO
pacmpocTpaHsIeMOTo NPOrpaMMHOTO 00€CIEYEHHUS.

[Iporpamma paccmoTpeHna u ogo0peHa Ha 3acefanuu Kadeapbl
20 mast 2020r, npotoko Ne 11

BHeceHHbIE U3BMEHEHUS YTBEPKIALO:
3aBeayromuit kadeapoi = \YL/ [Tax H.W.

OnoOpeno HMCC NMDU
20.05.2020 nmpotoxoma Ne§

[Ipencenarens \%i BboprHoBckuii C.B.




JIncT BHEeceHU s M3MEeHEeHUM

JlonoJIHEHHST ¥ KI3MEHEHHS B Pa00UYyIO IPOTPaMMYy JTHCIUILTHHBI
Ha 2021/2022 y4yeOHbIit ro1

B nporpammy BHOCSITCS ClieAyIONIUE U3MEHECHUS:

1. O6HoBneHa u comtacoBana ¢ Hayunoit oubmmortexoit KI'TTY um. B.I1. ActadbeBa
«Kapra nwureparypHoro oOecnedeHus (BKJIIOHas SJICKTPOHHBIE PECYpPCHI)»,
colepikamiasi OCHOBHYIO H JOTMOJHHUTEIBHYIO JIHTEpParypy, COBpPEMEHHBIE
npodeccuoHanbHble 0a3bl JAHHBIX U NHOOPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI.

2. O6noBnena «Kaprta  MarepHaJbHO-TEXHUYECKOW  0a3pl  JUCIUTUTUHBDY,
BKJIIOYAIOIIAsT ayITUTOPHUH JJIsi MIPOBECHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHSATHI
CEMHUHAPCKOTO TUMA, KYpPCOBOIO TPOCKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX
paboT), TPYNIOBBIX W MHAUBUAYAIbHBIX KOHCYIbTAIMW, TEKYIIETO KOHTPOJI
yCIIEBaeMOCTH M TNPOMEXKYTOYHOW  arTecTallli,  MOMEMIEHUs [
camocrosaTensbHOM pabothl oOyuaromuxcst B KI'IIY um. B.II. AcrtadbeBa) u
KOMIUIEKC JIMIIEH3MOHHOTO M CBOOOJHO pPaclpoCTpPaHseMOTo MPOTPaMMHOTO
obecrnieyeHus

[Iporpamma nepecMoTpeHa 1 0JI00peHa Ha 3aceJaHuu Kad eapbl
"12" mas 2021 r., mpotokois Ne 9

BHeceHHbIE UIBMEHEHUST YTBEPKIALO:

3aBenyromuii kadeapoiu \L/ H.W. Tlak

Ono6peno HMCC(H)

21 mas 2021 r., npoTtokoi Ne/

IIpencenarens %' C.B. BopTHOBCKMIA




4. YYEBHBIE PECYPCBbI
4.1.KAPTA JIMTEPATYPHOI'O OBECIIEYEHUSA AUCHUIIJINHBI
YNCJIEHHBIE METO/IbI
JJIA 00y4aroIuXxcs 00pa3oBaTe/ibHOH NPOrPaMMBbI
Hamnpasnenne noaroroku 44.03.05 Tlenarorudueckoe o6pa3zoBanue (¢ AByMs NpoQuiisiMu MOATOTOBKH), HATIPABICHHOCTH (TIPOQHUIIH)

00pa3zoBaTeIbHON MPOTPAMMBI
Maremaruka u uapopmaTrka
10 OYHOU (popMe 00yUeHHS

HaumenoBanue MecTo XpaHeHHst/ JIEKTPOHH bIi KoJ1-Bo 3K3eMILUISIPO B/ TOYeK
azpec AocTyma
OCHOBHAS JIUTEPATYPA
Typuax, JI. 1. Oc HoBbI uncnieHHbIX MeTo10B [TekcT] : yueoHoe nocobue / JI.U. Typuak, [1.B. [TnoTHukoB. - Hayunas 6uosmorexa KI'TIY nm. 46
2-¢ m., nepepad. u jom. - M. : DUSMATIINUT, 2002. - 304 c. - B.I1. AcradpeBa
baxsanos, H.C. Uncnienupie MeTo b1 [TekeT] : yueOHOE MocoOMe AJIst CTYICHTOB (BU3.-Mart. criell, By30B / H. Hayunas 6ubmorexa KTTTY mM. 17
C. baxsanos, H. I1. XKunkos, I'. M. KoGenbkoB. - 3-¢ m311., o1 u nepepad. - M. : bunom. JlaGoparopust B.I1. AcradreBa
3nanmii, 1987. - 636 c.
Jlarmunk, M. TI. Yucnennsie metonsl [Tekct] : yued. mocodwe mist ctyn. By3oB / M.IL Jlamumk, M.U. Hayunas 6uosmorexa KI'TIY nm. 20
Parymuna, E.K. Xennep; [Tox pen. MLIL. Jlamuka. - M. : Axagemus, 2004. - 384 c. B.I1. AcradreBa
Koncnexktsl nekuuii no kypey "Yucnenusie metons" [Tekcr] : yueGuoe mocobue / T. A. Hayunas 6ubmmotexa KI'TIY nm. 99
CremanoBa. - Kpacuosipck : KI'TIY um. B. I1. Actadrera, 2010. - 164 c. B.IL. Actapnesa
JAOMNOJHUTEJBHAS JIMTEPATYPA
I'mmemyTtnnHoB, P.®. Yncnennsie Metozs! : yaeoHoe Tiocobue / P.®. I'mmsmytanHoB, K.P. Xabubynnuna; | DbC «YHuBepcuretckas 6ndamoreka WunuBunyasHeIi

MuHuctepcTBO  0oOpazoBaHuss W Hayku Poccun, @DenepanibHOE TrOCYIapCTBEHHOE — OIOJIKETHOE
00pazoBaresbHOE YUYPEKIICHHE BBICIIEro oOpasoBanms «Ka3aHCKWI HAIMOHAILHBIA HCCIIEI0BATEIILCKHMA
TEXHOJIOTHYECKHA YHIBepcuTe™. - Kazanp : M3narenscteo KHUTY, 2018. - 92 c. : un. - bubdmmorp.: c. 88.
- ISBN 978-5-7882-2427-5 ; To Ke [OnexTponHbIit pecypc]. -
URL. http://biblioclub.ru/index.php?page=book&id=500887 (06.06.2019).

OHJIAMIDY

HEOTPaHMYEHHBI TOCTYI

banabko, JI.B. Yucnennslie MmeTo/bl : yueOHoe nocobue / JI.B. banadbko, A.B. TommioBa ; MUHUCTEPCTBO
oOpazoBanms n Hayku Poccuiickoit @eneparm, CeBepHblil (ApkTruecknii) (eepaabHbli yHUBEPCUTET
nmenn M.B. JlomoHocoBa. - Apxanresnbck : CADY, 2014. - 163 c. : cxem., Tabum., wi. - ISBN 978-5-261-
00962-7 ; To xKe [DrekTpoHHbII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=436331 (06.06.2019).

ObC «YHuBepcureTcKas OubmoTexa
OHJIAH

WnnuBumyaisHeI
HEOTPaHUYEHHBIH T0CTYI



http://biblioclub.ru/index.php?page=book&id=500887
http://biblioclub.ru/index.php?page=book&id=436331

YucneHHbIE METOABl pELICHUs OOBIKHOBEHHBIX IU(QepeHnuanbHblX ypaBHeHuil [Tekcr] Hayunas 6nbmmorexa KI'TIY nm. 83
yuebHOoe mocodue / B. A. Pomanos [u mp.]. - Kpacuospck : KI'TIY um. B. I1. Acradsesa, 2011. - B.IL Acrapbesa
180 c.
YYEBHO-METOJNYECKOE OFECIHEYEHME JIJ1SI CAMOCTOSITEJIBHOM PABOThI
OnekTpoHHbIN yueOHbIl Kype «Umncnennsle Metonb» aBT. CtenmanoBa T.A., KI'TIY wum. B.I1. ActadbeBa | DnekTpoHHbIH  yHUBEpcUTET —caiT | VHAMBHIyalbHBIM JOCTYII
URL: http://e.kspu.ru/course/view.php?id=272 KI'TIY mm. B.I1. ActadneBa
PECYPCBHI CETU UHTEPHET
OCHOBBI BBIYHCIIUTEIIHHO if MATEMATHK U https://studme.org/140749/matematik | CBoGoaHBIH qOCTYTT
a_himiya_fizik/osnovy_vychislitelno
y_matematiki
Bueonekumu 1o 4uCIEHHBIM METO 1AM https://mww.matburo.ru/st_subject.ph | CBoGo sl qOCTYIT
p?p=dr
Pacnomnos B.E., Kimyraukosa M.M. Jlekumu 1o Kypcy «HucaeHHbIE METOIBDY http://files.lib.sfu- CBOOOTHBIH TOCTYTT

kras.ru/ebibl/umkd/13/u_lectures.pdf

NHPOPMALIMOHHBIE CITIPABOYHBIE CUCTEMbI 1 ITPO®PECCHUOHAJIBHBIE BA3bI TAHHBIX

Hayunas 6nonmorexa KI'TTY um. B.I1. AcradbeBa

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

JlokanbHas ceThb BYy3a

MexBYy30BCKast aieKTpoHHas oubmoTeka (MOB) https://icdlib.nspu.ru/ WHavBvtyaibHeli
HEOTPaHMYEHHBII 1OCTYI

Elibrary.ru [SnexTpoHHBI pecypc): dNeKTpOHHas OUOIHOTeUHAs CHCTEMA : 0a3a JTaHHBIX COACPIKHT http://elibrary.ru CBOGOTHBIH JOCTYIL

CBEICHMSI 00 OTEYCCTBEHHBIX KHUr'axX U MEPHOAMYCCKHX M3AaHMIX HO HHpopmarnke / Poc. napopwm.

noprait. - Mocksa. 2000- . - Pexum noctyma: http:// elibrary.ru.

East View: yHuBepcabHble 0a3bl JaHHBIX [DIEKTPOHHBIN pecypc] : https://dlib.eastvirw.com/ WHvB Waya b HeIH

nepuoarka Poccnn, Yipaunst u ctpan CHI™ , - Dnextpon.nan. - OO0 UBUC. - 2011 - . HeOTpaHU4 eHHBI 1

JOCTYII

CornacoBaHo:
['1aBHBIN OMOIHOTEKAPD | .+ dopropa A.A.
(IOIKHOCTH CTPYKTYPHOTO MOpa3iencHusi) (MOANKCH) (Pamunus 1.0)



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. Kapta MaTepuajibHO-TeXHUYECKOI 0a3bl AMCIUNINHBI
AJis 00y4armmXxcsi 00pa3oBaTeJIbHOM MPOrPaMMbI
Hamnpasnenue noarorosku 44.03.05 Ilenaroruueckoe o6pazoBanue (¢ ABYMsI IpOPUIAMHU MOJATOTOBKH), HATIPABIEHHOCTh
(mpodwmie) obpazoBaTenbHOM MporpaMMbl Maremaruka U mHGOpPMaTHKa
10 04YHOH (popme 00yUeHUs

Aynuropus OobopynoBanue
(HarisaHbIE MOCO0HUs, MAKeThl, MO/IeJIH, JIA00OPaTOPHOEe 000PyA10BaHU €, KOMIILIOTEPBI,
HHTEPAKTHBHBIE I0CKH, IPOEKTOPbI, NPOrPpaMMHoOe 00ecreveHue)

JUISL TIPOBEJICHMSI 3aHATUH JIEKIIMOHHOTO THUIIA, 3aHATUI CEMUHAPCKOTO THUIA, KYpCOBOTO MPOCKTUPOBAHUS (BBIMOJIHEHUS
KYPCOBBIX paboT), TPYIIMOBBIX U UHAUBUAYAJIbHBIX KOHCYJIbTAI[UN, TEKYIIETO KOHTPOJIS YCIEBAEMOCTH U MTPOMEKYTOUHOM
aTTecTaluu

AJIA MTpoBe/IC HUS 3aHATHI JEKIUOHHOT0 THIIA

[lepencona,? O6opynoBanne
(Kopmyc Ne4) MapkepHast focka — 1 mT., HOyTOYK — 1 01T, MyJIbTHME THIHBI I
No 2-04 JIEMOHCTpAIO HHBI i

KOMIDIEKC (IPOEKTOp,

WHTEPaKTUBHAS 10CKA,

kosiorkd, USB-kamepa) — 1mit., cucteMa BumeokoHpeperticBszu Policom — 1.
IIporpammHoe 00ecmneyeHue

AnpT O6pazosanme 8 (e r3nst Ne AAO.0006.00, norosop Ne JIC 14-2017 o1 27.12.2017

[lepencona, 7 O6opynoBanue
(Kopmyc Ne4) Komnbrotep- 91mT., npoekTop — 1 mIT., HArIsHBIE TOCOOUS (CTEH/IBI), MapKEPHas I0CKa — 1 IIIT. ¢ YCTPOHCTBOM Il HHTEPaKTUBHOM TOCKH, JOCKa
Ne 2-06 MapkepHas — 11miT.

ITporpammHuoe obecneyeHue
AnbT O6pazosanue 8 (yeH3ust Ne AAO.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

Ilepencona, 7 Oo6opynoBanne
(Kopnyc N94) VYueOHas qocka- 1 mr., mpoekTop-11T., KOMIBbIOTep- 1 IT., MapKkepHast Jocka-1mT., JeMOHCTpallOHHBIH CTOJ- | IIT
Ne 2-11 ITporpammHuoe oGecneyeHue
Linux Mint — (Ceo6oxnas nune u3ust GPL)
ITepencona, 7 Oo6opynoBanue
(Kopnyc Ng4) WurepakTuBHAS TOCKa — | 1IIT., MAarHUTHO-MapKepHas TOCKa — IIT., JOKyMEeHT-KaMepa — 1 miT.,
No 3-01 JIEMOHCTpPAIIMOHHAS MaHelb (TeJeBU30p) — 1 1T., HOyTOYKH - 13 1mT.

IporpammHoe 00ecneyeHne
Linux Mint — (CBo6omHas nwre 3ust GPL)

[lepencona, 7 Oo6opynoBanue




(Kopmyc Ned)
Ne 3-02

Kommprotep- 11i1T., HHTEpaKTHBHAS JOCKa - 1 1mT., crcTeMa BUneokoHpepentcssa3u Policom — 1 . (6e3 cetw), yueGHast gocka- 1 .
IIporpammHuoe odecnevyeHue
Linux Mint — (CBo6oras nwre u3ust GPL)

Ilepencona, 7
(Kopnyc Ned)
Ne 3-11

O6opynoBanne

VYueOHas gocka- 1., skpan-11r., mpoekTop- 1., koMnpoTep- 1 mT.
ITporpammHuoe obGecneyeHue

Linux Mint — (Ceo6oxnas nuue u3ust GPL)

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

OobopynoBanue

Kommerorep -10mmT., yaeOHas mocka-1 mr.
IIporpammHoe 06ecneveHue

Linux Mint — (Co6omras nwe r3ust GPL)

[Iepencona, 7
(Kopmyc Ned)
Ne 3-13,3-14

Oob0opynoBanue

Komnerotep-15u1t., mpuaTep- 1 1T., MapkepHas gocka-11T., mpoekTop- 1 1IT., MHTepaKTHBHAs TOCKa- | ImIT.
IIporpammHoe 00ecneyeHmne

Linux Mint — (CBo6omras mwre r3ust GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-15

O6opynoBanue
[IpoekTop-1urr., komnbroTep-12100T., MapKEepHAsk JOCKA- 1 1IT., UHTEpaKTUBHAsI TO0CKa- 1 T,

ITporpammHuoe obecneyeHue

Microsoft® Windows® 8.1 Professional (OEM muen3us, koutpakt Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JIuu cepruduxat NelB08-190415-050007-883-951;

7-Zip - (CeoGommas nuuensus GPL);

Adobe Acrobat Reader — (CBoGoHast mieH3us);

Google Chrome — (CBoGoaHa S IMIIEH3HS );

Mozilla Firefox— (CsoGomnas mireH3us);

LibreOffice — (CroGoauas muuen3zus GPL);

XnView — (CBo6oHast IuIEH3U);

Java — (CBoOoHas IuIeH3u 1),

VLC — (CBob6oHas JTHIIEH3HS );

XKusas matematuka 5.0 (Kontpakt HKC-/1B-294/15 01 21.09.2015, manensus Ne 201515111);
Geo Gebra (CBo601HO pacnpocTpaHseMasi B HSKOMMep4ecKuX (Y4eOHbIX) el X JIMISH3Hs)

[Tepencona, 7

OobopynoBanue

(Kopnyc Ne4) KommnproTep - 1., mpoekTop- 1 miT., ”HTepakTUBHASI TOCKa- 1 1IT., MapkepHas Aocka- 1., yaeOHas Jocka- 1 mT.
Ne 4-02 ITporpammHuoe oGecnedeHne
Linux Mint — (Ceo6oxnas nune u3ust GPL)
ITepencona, 7 OoOopynoBanue
(Kopmyc Ned) VYuebnast nocka- 1.
Ne 4-11 IIporpammHoOe 00ecnedeHUue
Her
[Tepencona, 7 O6opynoBanue
(Kopnyc Ng4) Kommbrotep — 10 mwT., mpoekrop — 1 1IT., UHTEpaKTUBHAs JOCKA — 1 IIT., MapKepHasi Iocka — | .
No 4-12 IIporpammHoe 00ecneyeHue




I Linux Mint — (CBo6omras nure 3ust GPL)

JJIs IPOBEICHUS CEMUHAPOB M J1a00PATOPHBIX PadoT

Ilepencona,?
(Kopnyc Ned)
Ne 2-04

Oo0opynoBanue

Mapkepnas nocka — | mr., HOyTOyk — 10mT., MyJIbTUME TUIHBIA

JIeMOHCTpPALMOHHBIH

KOMIDIEKC (TIPOEKTOpP,

WHTEPaKTUBHAs 10CKa,

kosonkn, USB-kamepa) — 1mit., cucteMa BuneokoHpeperticBsazu Policom — 1.
IIporpammHuoe odecneyeHue

AnbT O6pazoBanue 8 (yue H3ust Ne AAO.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

Ilepencona,?
(Kopmyc Ned)
Nel-09

Oo6opynoBanue

Komnerorep-3mr., 3D-npuntep-11mrt., ceprep-1mT., npoektop-11r., nmpuntep-1 mrT., MHTEpakTUBHAs TOCKa-1 mT., MapKepHast gocka -1 mT.,
cucteMa BuneokHbepeHrcBsa3u [lommkom

ITporpammHuoe obecneyeHue

Linux Mint — (Ceo6oxnas nuue u3ust GPL)

Ilepencona, 7
(Kopmyc Ned)
Ne 2-06

Oo0opynoBanue

Komnbrotep- 91mT., npoekTop — 11IT., HAMJISHBIE TOCOOUs (CTeHIIbI), MapKepHas TOCKa — 1 1IIT. C YCTPOHCTBOM JJIsi HHTEPAKTUBHOM TOCKH, JOCKa
MapkepHas — 11T,

ITporpammHuoe oGecneyenue

Anpt O6pazoanue 8 (ymreH3usg Ne AAO.0006.00, noroeop Ne JIC 14-2017 ot 27.12.2017

ITepencona, 7
(Kopmyc Ned)
Ne 3-01

OoOopynoBanue

WHrepakTuBHAs 1ocKa — 11IT., MArHUTHO-MapKepHast ToCKa — IIT., TOKyMeHT-Kamepa — 1 IiT.,
JIEMOHCTpAIMOHHAs MaHelb (TeJeBU30p) — 1 T., HOyTOYKH - 13 1mT.

IIporpammHoe 06ecneveHune

Linux Mint — (CoGomHas mwre r3ust GPL)

Ilepencona, 7
(Kopmyc Ned)
Ne 3-07

Oo0opynoBanue

Kommbrotep - 12 wiT., vHTEpaKTUBHASI JOCKa — 1 IT., JocKa ¢ummiapt — 1 wT., npoekTop — 1 1IT., KOJIOHKU — 1 1mT.
IIporpammHuoe obecneyeHue

Linux Mint — (CBo6omras mwre 3ust GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-08

O6opynoBanne

Kommbrotep - 8 mT., HHTEpakTUBHAs 10cKa — | IIT.,
TeneBm3op — | mr., MapkepHas 1ocka — | mit., mpoexTop- 1 mT.
IIporpammHoe 00ecneveHue

Linux Mint — (CoGomHas mvre r3ust GPL)

Ilepencona, 7
(Kopmyc Ned)

O6opynoBanue
Kommprorep -10m1T., yaeOHas mocka-1 mrT.




Ne 3-12

IIporpammHoe 00ecneveHue
Linux Mint — (CoGomras mve r3ust GPL)

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

O6opynoBanue

Komnerotep-15m1t., mpuntep- 1 mT., MapkepHas gocka-11rT., mpoekTop- [ 1IT., MHTepaKTHBHAs TOCKa- | ImIT.
IIporpammHoe 00ecneyeHune

Linux Mint — (CBo6omras e 3ust GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-15

O6opynoBanne
[IpoekTop-1urr., komnbroTep-12100T., MapKEepHAask JOCKA- 1 1IT., UHTEpaKTUBHAsI TO0CKa- 1 T,

HpOFpﬂMMHOC odecmeyeHue

Microsoft® Windows® 8.1 Professional (OEM ymuen3us, koutpakt Ne 20A/2015 o 05.10.2015);
Kaspersky Endpoint Security — JIni ceprudukar NelB08-190415-050007-883-951;

7-Zip - (CeoGommas nuuensus GPL);

Adobe Acrobat Reader — (CBoGoHast IuieH3 us);

Google Chrome — (CoGoHast iuieH3ust );

Mozilla Firefox— (CsoGommast mireH3us);

LibreOffice — (CeoGoanas miuen3us GPL);

XnView — (CBoGo Hast HIEH3HS);

Java — (CBoOoHas IuIeH3u 1),

VLC — (CBob6oHas JTHIIEH3HSA );

XKusas matematuka 5.0 (Kontpakt HKC-/[B-294/15 01 21.09.2015, munensus Ne 201515111);
Geo Gebra (CBo6oaH0 pacnpocTpassieMas B HSKOMM epUecKuX (Y4eOHbIX) el X JTHIEeH3 Usl)

[Iepencona, 7

Oo6opynoBanne

(Kopnyc Ng4) Kommprotep — 10 mT., mpoekTop — 1 1IT., ”HTEpaKTUBHAS TOCKA — | IMIT., MapKepHas Jocka — 1 T,
No 4-12 IIporpammHoe 00ecneveHue
Linux Mint — (Co6oaras nwre r3ust GPL)
JJIS CAMOCTOAITEJIbHOM PadoThI
Ilepencona,? Oo6opynoBanue
(Kopnyc Ned) Komnsrorep-10urr., npuntep- 1.
Nel-02 IIporpammHoe odecmneuyeHne

AT O6pazoBanne § (mmemust Ne AAO.0006.00, noroeop Ne JIC 14-2017 o1 27.12.2017




