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HOACHUTEJIBHAS 3AIINCKA

1.1. MecTo IMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NMPOrpaMMbl

[Iporpamma nucUMIUIMHBI pa3pa0oTaHa B COOTBETCTBUM C  (eaepajbHbIM
rOCY/JapCTBEHHBIM  O0pa30BaTENbHBIM  CTAaHAAPTOM  BBICHIETO  O0pa3oBaHUs IO
HampaBieHuto noaroroBku  44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ JOBYMS
npopuasiMu  TOATOTOBKHM) (YpOBEHb OakalaBpuara), YTBEPXKICHHBIM MPHUKA30M
MunuctepcTBOM oOpazoBaHus U Hayku Poccuiickoit denepanuu ot 9 despais 2016 r.
Ne 91; ®enepanbubiM 3akoHOM «O06 oOpaszoBanuu B PD» ot 29.12.2012 Ne 273-D3;
npodeccuoHanbHbIM cTanaapToM «Ilemarory, yrBep>KIeHHBIM MpUKa3oM MUHUCTEpCTBA
TpyZJa U couuanabHou 3amuThl Poccuiickoit @denepamuu ot 18 oktsa6pst 2013 1. No 544H.;
HOPMATUBHO-TIPABOBBIMU  JOKYMEHTAMH, PErVIAMEHTUPYIOINIUMU  00pa3oBaTeIbHbIN
npouiecc B KITIY wum. B.II. AcradbeBa MO0 HampaBJICHHOCTH (TIpoduiIio)
oOpa3oBareinbHOM TmporpamMmbl  «MaremaTuka u uH(OpMaTHKa», OYHOU (GOPMBI
oOydyeHuss B HHCTUTyTe MarteMatuku ¢Gusuku u uHpopmaruku KITIY wum. B.IL
ActadbeBa ¢ mprucBOEHUEM KBaTU(pUKAIMK Oakanasp.

JIMCIMIUIMHA OTHOCUTCS K JUCHUIUIMHAM BapUaTUBHOM YacTH y4eOHOTo IjIaHa
OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI.

1.2. O6mas TpyaoeMKOCTh AucuumInnbl - B 3.E., yacax u Hexensix

OO6m1as Tpy1I0€MKOCTh JUCIUIIIUHBI COCTABIISACT 4 3a4€THBIX €UHUIIBI, 144 4acos,
U3 HUX KOHTaKTHBIX 9acoB 60:

Jlexmuii - 30

JlaGoparopHbix padoT - 30

YacoB caMocTosTeIbHON paboThl — 48

Kontpons (3x3amen) - 36

JuciumuinHa, coriiacHo rpaduky yueOHOTro npoiiecca, peaausyercs Ha 4 kypce B 7
u 8 cemectpax. Dopma KOHTPOJIA — 7 CEMECTp — 3a4eT, § CeMeCTp — JK3aMEH.

1.3. Hean 1 32024 JMCUMILVINHBI «YHUCIeHHbIE METOIBI»

CoBpeMeHHBIN TOCYIApCTBEHHBIH 00pa30BaTENIbHBIM CTaHAAPT MO HAMPABJICHHUIO
nonroroBku «llemarornueckoe oOpa3zoBaHuMe» TMpEANHUCHIBACT OakajgaBpam BIAJETh
COBPEMEHHBIMH  CpeJCTBaMH  00pabOTKM  WH(OpMamuWHu, OPUEHTUPOBATHCS B
IpPOrpaMMHOM OOECTEUEeHUH, YMETh HCIOJIb30BaTh COBPEMEHHBIE TEXHOJIOTUU MJIs
npodeccHoHaIbHOM NEeATeNbHOCTH. OTH TpeOOBaHUS CTaHAapTa B TIOJHOM Mepe
peanu3yloTcsi MpU HU3YYEHUU JUCHUILIMHBL «YucieHHsle MeTonbl». Kpome Toro,
Marepual Kypca MOXKET OBITb WCIIOJNIB30BAaH BBIMYCKHUKAMH B TOCIEAYIOIICH
npoecCHoHanbHOM NI TETHOCTH B CUCTEME TTPO(UIIBHOMN IIKOJIBI.

HMucuumnrHa «YucneHHble METOAbD) HArJAAHO JIEMOHCTPUPYET IMIMPOKHUE
BO3MOKHOCTH BBIYMCIUTEILHON TEXHUKH [JIsl PEIICHUS NPUKIaAHBIX 33734 B
pPa3IMYHBIX O00JIACTSIX HAyKH, PACIIMPSET HAY4YHBI Kpyro3op CTyAeHTOB. Marepuan
Kypca TECHO CBSI3aH C OCHOBHBIMH IOHSITUSIMH anreOpbl, MAaTEMaTHYECKOTO aHaIu3a,
Teopun U PepeHINaTbHBIX YpaBHEHUW, YpaBHEHUN MaTeMaTWyecKod (U3NKu, U
PAacCKpBIBAaET MPUKJIIATHON aCIEKT dTUX MOHSTHM.

ens mucnMIIuMHBL: OOECTIEYUTHh BIIAJICHHE B HEOOXOAMMOM OOBEME HAayYHBIM
(GyHIaMEHTOM BBIYUCIUTEIHPHOW MaTEMaTHKH, TOHUMaHHE ee (aKTOB, MJICH, METOJIOB,
BO3MOKHOCTh PELICHUSI MPUKIAJAHBIX MAaTeMAaTHYECKUX 3ajlady myTeM 3(PQdeKTUBHOTO



MIPUMEHEHUSI KOMITBIOTEPHBIX TEXHOJOTHH. ChHOPMUPOBATH OMPEACICHHBIM YPOBEHD
MAaTEMAaTHYE€CKOW BBIYUCIUTEIBHON KYIbTYPHI.

OcCHOBHBIE 33/1a4H:

OBJIQJICHUE OCHOBaMU (PYyHIAMEHTAIbHBIX 3HAHUM B OOJACTU BBIUUCIUTEILHOU
MAaTEMATHKH;

M3YUYEHUE alITOPUTMOB NPUOJMKEHHBIX BBIYUCICHUHN, TPUMEHSEMBIX JJIsI PEIICHUS
HIMPOKOr0 Kpyra MaTeMaTH4eCKUX 3a/1a4;

3aKperieHue MPAaKTUYECKUX HaBbIKOB ucnoib3oBanus WKT B yueGHo-
MO3HABATEILHON U Oyayiied mnpodeccroHambHON JeATeNbHOCTH B 00J1acTH (hU3UKO-
MaTeMaTU4YeCKUX U MHPOPMAITMOHHBIX HAYK.

1.4, OcHoBHBIE pa3/iejbl COEPKAHUS
7 cemecTp
Monyas 1. BxogHoii Mmoay.b
Tema 1.1. HazHaueHue v OCHOBHBIC MOHATHUS Kypca. Poib U MECTO YHCIEHHBIX METO/IOB
B CUCTEME HayK.

MoayJab 2 YUnciieHHbIe MeTOABI PelIeHHsl 32124 AJre0pbl
Tema 2.1. Pemienne HeIMHEHHOTO YpaBHEHMS.
Tema 2.2. Pemienue cucteM JIMHEUHBIX YPaBHEHU.

Moayas 3. Ilpubankenne pyHKuuim
Tema 3.1. Unteprionsuus ¢yHKIIHMA.
Tema 3.2. Anmpokcumanust GyHKIIHHA
8 cemecTp
Monyab 4. YuciaeHHbIe MeTOAbI pellIeHUs 321a4 MaTeMaTH4YeCKOr0 aHAJIN3a
Tema 4.1. Uucnennoe nuddepeHiupopaHue.
Tema 4.2. YuciaeHHOE UHTETPUPOBAHHUE.

Mopyasb 5. YUuciaennsie MeToabl pemieHust AU pepeHunaIbHbIX YPAaBHEHUN
Tema 5.1. Pemenue 3amaun Komm s  OOBIKHOBEHHBIX Ju(depeHIIHnaTbHBIX
ypaBHEHUH.
Tema 5.2. Pemenue KkpaeBbIX 3amad Il OOBIKHOBEHHBIX JuddepeHIInaIbHBIX
YPaBHEHHUM.
Tema 5.3. Pemenne nuddepeHnmnanbHbIX ypaBHEHHH ¢ YaCTHBIMU TTPOU3BOTHBIMU.
Monyab 6. UTorosbiit
3ammTa KOHTPOJbHBIX padoT, cjaya 3auera U SK3aMeHa
1.5. Ilnanupyemblie pe3yabTaTbl 00yUeHUs

[Ipomecc wm3ydeHHss AUCHUIUIMHBI HAMpaBlIeH HAa (OPMHPOBAHUE CIICTYIOIINX
KOMITETCHIAM:

a) oouweKynomypuwle:

OK-6 - crmocoOHOCTh K CAaMOOPTaHHU3AIUU U CaMOOOPa30BaHUIO

0) obwenpogeccuonanvhoie:

OIIK-5 - BrmageHne 0OCHOBaMU MPO(PECCHOHATBHON ATUKHU U PEUEBOU KYJIbTYPbI

8) npogheccuonaivuvie:



[IK-4 - cnocoOHOCTH MCIOJIB30BaTh BO3MOXKHOCTH 00pa30BATEIbHON Cpebl IS
JTOCTH>KEHUSI TUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YyIbTATOB OOyUYEHHUS, U
oOecrieyeHun s KadyecTBa ydyeOHOro Ipoliecca CpeicTBAMHM IPENOJaBa€MbIX YUEOHBIX
peaMETOB

[IK-12 - crocoOHOCTh PYKOBOJAUTH y4E€OHO-HUCCIENOBATEIbCKON AESATEIbHOCTHIO

oOyyJaromuxcs

3amaum ocBOEHHS

Ilnanupyemble pe3yJabTaThl 00y4eHHs 1O

Kon pesyabsTaTa

JTHCIIATITHHBI THCIHUTILIHHE (0eCKpUnmopbul) 00y4eHus (KomnemeHyus)
OBJIQZICHWE  OCHOBaMH | JHamb. OIIK-5 - BnazeHue
(byHIaMEHTATBHBIX MpUOJIMKEHHBIE METO/IBI PEIIEHHUST MATEMATHYECKUX OCHOBaMH
3HaHMH B 00JAaCTH | 3a[a4; HICTOYHMKU BO3SHUKHOBEHUS MOIPEIIHOCTH; po(heCCUOHABHON STHKU
BBIYHCIIUTENLHON CIOCOOBI UCCIIEMOBAHMUS CXOAUMOCTH M YCTOMYHUBOCTH 1 PEUYEBOM KYJIBTYPHI
MaTeMaTUKY; YKCJIEHHBIX METOIOB; OCHOBBI TEOPUH PA3HOCTHBIX CXEM

YMmeTh: OK-6 - crmocoOHOCTh K
U3y4eHUE  aJITOPUTMOB | YKCJIEHHO PelIaTh YpaBHEHUsI, IPUMEHSSI ISl 3TOrO caMOoOpraHu3aIuy u
MPUOTHKEHHBIX CIIE/ICTBHS M3 TEOPEMBI O COKMMAIOIIUX OTOOPaXKEHUSIX; caMo00pa30BaHHIO
BBIYHCIICHHIH, YKCJIEHHO PENIaTh CUCTEMBI JIMHEHHBIX M HEJTMHEWHBIX
MIPUMEHSAEMBIX JUIsL | ypaBHEHHIA; HHTEPIIOIUPOBATE U AlllIPOKCUMHUPOBATH IK-4 - ciocobHOCTE
peleHus HIMPOKOTO | CEeTOYHBbIE PYHKIIMH; TPUMEHATH (DOPMYITbI YHCIIEHHOI'O | UCIIOIb30BaTh
Kpyra MaTeMaTHYECKuX | auddepeHIpoBaHs U HHTETPUPOBAHHUS; TIPUMEHSTh BO3MOXXHOCTH

3a/1a4;

3aKperuieHe
MpaKTUICCKUX HAaBbIKOB
ucnons3zoBanusi KT B
y4eOHO-IT03HABATEIBHOM
u Oymyrein
npoeccoHaNbHOM
JeATENILHOCTH B 00J1aCTH
¢busmko-
MaTeMaTHYECKUX u
UH(OPMAIMOHHBIX HAYK

METO/Ibl YUCIIEHHOTO pemenus auddepeHnmansHpIx
ypaBHEHHH, B TOM YHUCJIE, B YACTHBIX MPOM3BOAHBIX;
OLIEHWBATh BO3HUKAIOIIYIO MIOTPEIIHOCTD; OCYILIECTBIISAThH
IIPOBEPKY YCJIIOBUN CXOAUMOCTH U YCTOMYUBOCTH
NPUMEHSIEMBIX METOJIOB

Bnaners:
HaBblkamMy KOMIIBIOTEPHOM peanu3alyy YHCIEHHbIX
AJITOPUTMOB PEIICHUS] MAaTEMAaTHUECKUX 3a7a4

00pa3oBaTeNbHOM Cpe/ibl
JUTSL TOCTHDKCHHST
JIMYHOCTHBIX,
METANPEAMETHBIX U
IIPEIMETHBIX PE3yIbTaTOB
o0yueHus, 1 obecriedyeHnn
sl KayecTBa y4eOHOro
npolecca CpeacTBaMu
IPEroAaBaeMbIX yUeOHBIX
HpeIMETOB

IIK-12 - crtiocodbHOCTh
PYKOBOIUTH yueOHO-
HCCIIE0BATEIbCKON
JIEITEIIBHOCTRIO
00y4aIoInXCst

1.6. KoHTpoO/b pe3yibTaTOB OCBOEHUS AN CIIUIIIUHBI

B xone u3ydeHUss AUCHUILIMHBI UCIOJIB3YIOTCS TaKUE METOJbI TEKYIIETO KOHTPOJIS
YCIIEBAaEMOCTH KaK BBIMOJTHEHHE KOHTPOJIBHBIX pPaboT, TecTtupoBanue. DopmMbl
MIPOMEKYTOUYHOM aTTECTAlMK — 3a4ET U HK3aMEH.

OueHOYHBIE CpPEACTBAa PE3YJIbTATOB OCBOCHUS JUCLMIUIUHBI, KPUTEPUH OLICHKU
BBITIOJIHEHUS 3aJlaHUM TIpeAcTaBieHbl B pasneiic «DOHIbI OLIECHOYHBIX CPEICTB IS
MPOBEJECHUS MPOMEKYTOUHOU aTTECTALUU.

1.7. Ilepevyenb 00pa3oBaTeJbHBIX TEXHOJOTH, NCNOJIb3yeMbIX NP OCBOCHUM
AUCUMILTHHBI

B kypce npuMeHstoTcs crneayromue 00pa3oBaTebHBIE TEXHOJIOTHU:

Texnonocuss  npoecpamMmuposanHno20  0OyYyeHus -  YIPABISIEMOE  YCBOEHHUE
MPOTrPAMMHUPOBAHHOTO YYEOHOTO MaTepualia ¢ MOMOIIBIO AIEKTPOHHOTO O00YyYaromero
ycTpoiictBa. [IporpammupoBaHHbld ydyeOHBI MaTepHasl MPEACTaBIs€T COOOM CEepHIo
CpPaBHUTENIBbHO HEOOJbIIMX MOPHUN y4eOHOU wuHopManuu («kagpoBy, ¢anoB,
«IlIaroB»), TMOJABAa€MbIX B  ONPEACICHHOM  JIOTMYECKOM  MOCJIEN0BATEIHHOCTH.



[IporpamMMupoBaHHbIC y4eOHBIC MAaTEpUalbl pPa3MEIAIOTCS B DICKTPOHHOU cpeie
JAUCIUIUIMHBL B TOTIOJTHCHUE K TPATUIIMOHHBIM JICKIHSIM.

Texnonoeusi 3nekmpoHHo20 06yueHuss - OOy4eHHE C TOMOLIbI MH(POPMALUOHHO-
KOMMYHHKAI[HOHHBIX TEXHOJOTWH IMOCPEJCTBOM DICKTPOHHOU CpEbl TUCIUILINHBI,
peasm3oBanHo# Ha ardpopme Moodle.

Texnonoeuss napaineivbhoco 00yyeHuss — TPEIIONAracT —pacrapeiuieInBaHue
IpoIliecca pelieH st OJHOW KPYITHOM 3a/Ja4yu Ha OTACIbHbBIC (PPAarMEHTHI, BHITIOTHICMbIC
HOATPYIIaMH CTYACHTOB MapajlielibHO, JIN0O0 MapauiebHOe PELICHHE OJHOW M TOH ke
3a7a4d PA3IMIHBIMA METOJAMH C MOCICIYIONIMM OOCYKICHHEM W CPaBHUTCILHBIM
aHAJIM30M OCOOCHHOCTEH KaXKI0ro MeTo/a



2. OPTAHM3AINOHHO-METOJNYECKHUE JOKYMEHTDI
2.1. TexHoJsioru4eckasi Kapra 00y4eHus1 AMCUMILIHHE

YucneHHble METOIbI

Hanpasnenue noarorosku 44.03.05 Ilegarornueckoe oopasoBanue (¢ AByMs NpopuiisiMu
MOJTOTOBKH),
HaIpaBJIeHHOCTh (Tpoduiib) 00pa3oBaTebHON NporpaMMbl MaTteMaTuka U HH(pOpMaTUKa
10 04HOI popme o0OyUeHMsI

Bcero AVI[I/ITOJ)HI)IX 9JaC0B Breay - Dopmbt 1
Monymu. HaumeHoBanue 4acoB | BCEro | JISKIWHU | MpakT | Jial.
A3ICIIOB 1 TEM abor | TOPHBIX METO/IbI
P p 4acoB KOHTPOJIS
7 cemecTp o4 28 14 14 26
Monyas 1. BxogHoi Mo1ynb 10 4 2 2 6
Tema 1.1. Haznauenue u
OCHOBHBIE MTOHITHS Kypca 5 2 2 3
Bxo1HOM KOHTPOJIb BXoJoe
g POJIb. 5) 2 2 3 TECTUPOBaHUE
Moayab 2. YuciaeHHbIe
MEeTO/bI peleHust 3a1a4
ajnredpbl 24 12 6 6 12
Tema 2.1. Perrenne 2 2 4 3amura 1a0.
HEJTMHEHHOTO ypaBHEHHUS 6 4 pabort
Tema 2.2. Pertenne cucrem 4 3 4 3amura 1a0.
JIMHEWHBIX YpaBHEHUN 11 7 pabor
[IpomexyTouHOE TECTUPOBAHKE 1 4 MIPOMEXKYTOUHOE
0 2 MOYJTIO 5 1 TECTUPOBAHUE
Moayas 3. Ilpudaun:kenue
byHkumii 20 12 6 6 8
Tema 3.1 MnTepnonsius 5 4 4 2 2 3amrura 1a0.
pabor
Tema 3.2 Annpokcumarius 4 3 2 2 2 3amrura 1a0.
pabor
[IpomexyTouHOE TECTUPOBAHUE 3 1 1 2 [TpomexyTouHnoe
1o 3 MO0 TECTUPOBAHUE
3anmTa KOHTPOJIBHOM paboThl No 3 1 1 2 KoHTpobHas
1 pabota
3auer 3a4eT
8 cemecTp 90 32 16 16 22




Monayab 4 YUncjieHHbIE METOAbI 6 6 6
pelieHus 3aa4
MaTeMaTH4YeCKOr0 aHAJIN3a 18 12
Tema 4.1 Yucnennoe 6 4 2 2 2 3ammura 120
g depeHInpOBaHIEe pabot
Tema 4.2 Yucnennoe 9 7 4 3 2 3amuTa J1ab.
UHTErpUpOBaHUE pabor
[IpomexyTouHoe TECTUPOBAHKE 3 1 1 2 IIPOMEXKYTOUHOE
10 4 MOJyJIIO TECTUPOBaHUE
Monayab 5 HuciieHHbIE METOIbI
penrenus qudGepeHIHaTEHBIX 28 18 10 8 10
YpaBHEHUU
Tema 5.1 Permenne 3amaun 6 4 2 2 2 3amuTa J1al.
Komm st OJ1Y pabot
Tema 5.2 Pemenue kpaeBbIx 10 3 4 2 2 3amura
3anau st OJ1Y nab.paboT
Tema 5.3 Pemeane YM®D 11 v 4 2 2 3amura nao.
pabot

[IpomexxyTOYHOE TECTUPOBAHUE 3 1 1 2 MIPOMEKYTOUHOE
1o 5 MOAYJIO TECTUPOBAHUE
3ammTa KOHTPOJIBHOU paboThl Ne 5 1 1 2 KonTtponpHas
2 paborta
Moayab 6 UToroBulii MOy 1b 44 2 2 6
HToroBoe TecTHpOBaHUE T10 8 5 5 6 Hrorosoe
BCEMY KypCy TECTHPOBAHUE
JK3aMeH 36 DKk3aMeH

UTOI'O 144 60 30 30 48

2.2 Conep:kaHne OCHOBHBIX Pa3/ieJIOB U Te€M JAMCIIUILIHHBI

Monayas 1. Bxoanoii Mmoayib

Tema 1.1. HazHaueHHne U OCHOBHBbIC MOHATHA Kypca. Posib U MeCTO YHCTIEHHBIX

BrruuciaurenbHBIN

Monyab 2 UncieHHbIe METOAbI pelIeHHusl 32124 aJIreopbl

ME€TOA0B B CUCTEME€ HAYK

AKCIIEPUMEHT,
MaT.MOJICJIH, CEeTKa, Iar CeTKH, y3eJl CETKH, ceTouHas (DYHKIUsSA, aOCOTIOTHAS MOTPEITHOCTD,
OTHOCHUTEbHAS MOTPEITHOCTh, UICTOYHUKH MOTPEITHOCTH, YCTOMYUBOCTD, CXOJIUMOCTb.

MaTCMaTHN4CCKai

MOJIENb,

Tema 2.1. Pemienne HeJIMHEHHHOT0 YPaBHEHMSI.

1

JAUCKPCTHU3alIUA




WNrepanmoHHble METOABI, JTalbl pPELICHWS HEJIUHEHHOIO YPaBHEHUSA, YCIOBHUE
CYLIECTBOBAaHHUS €IMHCTBEHHOI'O KOPHS HA OTPE3KE, CIOCOOBI OTAENIEHUS KOPHS.

Metonsl mpoctod wurepauuu, HpOTOHA, AUXOTOMHM, XOpH, CEKYLIHUX. Y CIOBUSA
CXOAMMOCTH, BBIOOpP HAYAJIbHOT'O MPUOJIMKEHUS, KPUTEPUH OLEHKH MOTPEIIHOCTH.

Pemienue cucreM HEIMHEWHBIX YPAaBHEHUM.

Meron urepauuu, metoa HbI0TOHA I CUCTEM HEJIMHEUHBIX YPaBHECHUM.

Tema 2.2. Pemienue cucrem JIMHEHBIX YPaBHEHHMIA.

CXoguMoCcTh METOJOB M €€ KpPUTEpUHU, HEBSI3KA, YHUCIO OOYCIOBIEHHOCTH, OLIEHKA
norpemHoctu. llpsamble Metonbl: Meton Ilaycca (Cxembl €AMHCTBEHHOTO JEJIEHUS W
ONTUMAJIBHOTO MCKJIIOYEHUs1), MporoHka. Mrepannonnusie Meroasl: mMeTon SkoOu, 3eiaens,
IIPOCTOM uTepanuu, Pudapicona, MeTo MUHUMAJIbHBIX HEBSI30K.

Moayas 3. Ilpubau:kenune pyHKuuim
Tema 3.1. UnTepnoasiuus GpyHKIMIM.

[Tpubnuxenue QyHKUMNA anreOpanyecKMMU MHOTOYJICHAMH, YCJIOBUE HHTEPIONSIUH,
uHTepnoysiiuonHsle  Gopmynel  Jlarpamwka u  Hetorona. KycouyHo-nmonuHomMuanbHas
uHTepnosus. Kyouueckue crutaifHbl.

Tema 3.2. Annpokcumanus GyHKIMA.

YcnoBue anmpokcuMali, anmpoKcHuMalusi 00OOIIEHHBIM MHOTOWIEHOM I0 METOAY

HAMMEHBIIINX KBaJIPATOB

3auyeT 7 ceMecTp

Monyas 4. UncjieHHbIEe METOABI PelIeHUsI 321a4 MaTeMATHYECKOr0 aHAIN3a
Tema 4.1. Uncnennoe nuddepeHunpoBanume.

KoHeuHo-pa3HOCTHAsT amnmpoKCHMAaIs TPOM3BOAHONH. HeEKOppeKTHOCTh —oreparuu
YUCJICHHOTO mudepeHITIpOBaHNUS. Yucnennoe muddepeHmpoBaHme myTeM
mudGepeHITMPOBaHNS HUHTEPIIOISAIUOHHBIX (OPMYJ,  MOTPEITHOCTh (OpMYJ, TOPSIOK
TOYHOCTH (POPMYII.

Tema 4.2. UucjieHHOe HHTETPUPOBAHME.

KBanmparypubie cymmbl W Qopmynbl, (GOpMyibl MPSIMOYTOJBHHUKOB, TpamCIHid,
Cumricona. [lorpemHocTh  KBaapaTypHBIX  GOPMYIN, TOPSAAOK TOYHOCTH  (PopMy,
aroCTEPUOPHBIE OIIEHKHU MOTPEIIHOCTH 110 popmyre Pynre.

Monyab 5. YuciieHHbIe MeTOABbI pelieHus AU epeHIHATbHbIX YPABHCHU I
Tema 5.1. Pemienne 3agaun Kommn 15151 00bIKHOBEeHHBIX UG depeHIIHATbHBIX
YPABHEHU U
Cetka u cerounas ¢ynkmus, CeTka u ceTouHas QyHKIHS, alllIPOKCUMAIUS YPaBHEHUH,
pa3HOCTHAsI CXema, MOPSAJOK TOYHOCTH, YCTOWYHMBOCTH, CXOAUMOCTbH, IIA0JIOH, SIBHBIE U
HesBHBIE cXeMbl. Pemenue 3amaun Komm mms  oOBIKHOBEHHBIX auddepeHInaIbHbIX
YpaBHEHHM W CHCTEM YpaBHEHMN MeTonamu Oilnepa, Pynre-Kyrra, Apamca, nopsiaok
TOYHOCTH METOJIOB U CIIOCOOBI OLIEHKU MOTPEIIHOCTH PELICHUS.
Tema 5.2. Pemmenue kpaeBbIX 32724 JJ1sl 00bIKHOBEHHBIX AU depeHIHATbHBIX
YPABHEHU U



Pemenue kpaeBbIX 3amad s AU @PepeHIUalbHBIX YpPAaBHEHHUM BTOPOro MOPSAKA:
METO/Ibl CTPENBOBI U MPOTOHKHU.

Tema 5.3. Pemienue nudpdepeHunanbHbIX ypaBHEHUH ¢ YACTHBIMM MPOU3BOAHBIMH.

OOmmii BUJ ypaBHEHUS C YAaCTHBIMU IMPOU3BOJHBIMHU. YPABHEHUS MaTeMaTHYE€CKOU
¢uzuku. Knaccudukanus ypaBHeHH MaremaTuueckoi pusuku. [Ipumepbl pasHOCTHBIX CXeM
11 1apaboJInYeCKOro, rUunepooINIeCcKOro, JUIENTUYECKOr0 YpaBHEHU.

Monyasb 6
DK3aMeH 8 cemectp

2.3.Metoauyeckne peKOMEHIAMH 10 OCBOCHUIO TMCHMILIUHBI ISl 00y4aloIuxcst
o0pa3oBaTeIbHOM MPOTrPaAMMBbI
Hanpasnenue noarorosku 44.03.05 [legaroruueckoe oopazoBanue (¢ 1ByMs NpopuiisiMu
NOJIFOTOBKH ), HAIIPaBJIEHHOCTH (MPOQuiIb) 00pa3zoBaTeIbHON MPOrpaMMBbI
Marematuka u uHpopmaTHKa
1o 04HOoi popme o0yUeHMSsI

BBenenue
Meroanueckue peKOMEHIAIMU COIEPKAT:
1. Pexomennanuu 1mo opraHuzanuu pabOThl CTYJEHTa Ha JICKIHMAX M Ja00OpaTOPHBIX
3aHITHUIX
2. Pexomenanuu 1mo opraHu3aluy caMOCTOSITEIHHON pabOThI CTYy/ICHTA
3. Pexomennanuu mo pabore B MOAYJIbHO-PEHTUHIOBOM CHCTEME.
4, CoBeThI 110 TTIOJITOTOBKE K DK3aMEHaM.

MeTonnyeckue peKOMEHIANMHU 10 OPTaHU3ANMH PAadOThI CTY/IEHTA HA JIEKIH X

Bo Bpems nekuuii MO AUCUUIUIMHE CTYAEHT JAOJKEH YMETh CKOHILIEHTPUPOBATh
BHMMaHHE Ha pacCcMaTpPUBAEMBIX MpoOJeMax M BKIIOYUTH B pabOTy BCe BUABI MAMSITH:
CIIOBECHYIO, OOpa3Hyl0 © MOTOpPHO-ABUTarenbHyto. Jlig »3Toro emy HEoOX0IUMO
KOHCIIEKTUPOBATh MaTepuall, U3jJaraeMblii npenojaBaTeneM. Bo BpeMsi KOHCIIEKTUPOBAHUS B
paboTy BKIIOYAETCS MOTOPHO-JIBUTaTelIbHAs MaMsTh, MO3BOJsiomas 3(PGEeKTUBHO YCBOWUTH
JEKIUOHHBIM Marepuan. KaxmoMy CcTyAaeHTy HE0O0XOJMMO IOMHHTh O TOM, 4YTO
KOHCIIEKTUPOBAHME JICKIUH — 3TO HE AUKTAHT. CTYAEHT JOJKEH YMETh BBIACNSTH IJIaBHOE U
(buKCHpOBaTH OCHOBHBIE MOMEHTHI «CBOMMHU CIIOBaMU». JTO ropaszuo 6onee 3¢ PpexTuBHO, YeM
3aIUCh IO TUKTOBKY.

Ha xaxnoil nekuuu nepuoguyeckd NpPOBOAUTCS MHUCBMEHHBIM OIPOC CTYJIEHTOB IO
MarepuanaMm Jekiuil. IlomOopka BoOmpocoB uisi ompoca OCYIIECTBISIETCS Ha OCHOBE
M3YYEHHOTO TEOPETUYECKOro Mmarepuaia. Takod mMOAXOJ TMO3BOJSAET HE  TOJBKO
KOHTPOJIMPOBAaTh YPOBEHb YCBOEHHUS TEOPETHUECKOIO MaTepuana, HO M OpPraHu30BaTh
3¢ ()EKTUBHBIN KOHTPOJIH MOCEMIAEMOCTH 3aHSTUN HA TTOTOKOBBIX JICKITHSIX.



MeToauyecKkue peKOMEHIALUM 110 OPraHU3alMU padoThl CTYIEHTA HA JIa00OpATOPHBIX
3aHATHAX

Hapsiny ¢ mpociymuBanueM JIeKIUHA MO Kypcy BaKHOE MECTO B y4eOHOM Mpolecce
3aHUMAIOT J1a0OpaTOpHBIC 3aHSTHS, MPU3BAHHBIE 3aKPEIUISATh MOJYYEHHBIE CTyACHTaMU
TEOPETUUECKUE 3HAHUSL.

Ilepen maGopaTopHbIM 3aHATHEM CTYACHTY HEOOXOAMMO BOCCTAHOBHUTH B TMaMSTH
TEOPETUYECKUN MaTepual Mo TeMe J1abopaTopHOro 3aHATus. i 3Toro cieayer oOpaTuThbes K
COOTBETCTBYIOIIIUM TJlaBaM y4eOHHUKA, KOHCTIEKTY JICKIIUM.

Kaxnoe 3aHsTMe HauMHAETCS C TMOBTOPEHUS TEOPETHUYECKOrO Marepuaia 1o
cooTBeTCcTBYIOIIEH TeMe. CTyaeHTbl JOKHBI YMETh UETKO OTBETUTh HAa BOIPOCHI,
NOCTaBJIEHHBIE MpernoaasaresieM. 110 xapakTepy OTBETOB MPENOAABATEND AENAET BEIBOJ O TOM,
HACKOJIbKO TOT WJIM MHOM CTYJIEHT I'OTOB K BBINIOJHEHUIO YIIPAXKHECHUM.

ITocne Takoil TPOBEPKHM CTYAECHTAM NPEJIAraeTcsi BBINOJIHUTH COOTBETCTBYIOLINE
3a1aHus U 3a7a4u. UTo KacaeTcs TUIOB 3aJlay, PelIaeMbIX Ha Ja00OpaTOPHBIX 3aHITHUSIX, TO ITO
pa3JINYHBIE 33/1a41 Ha YCBOCHHE CTYJIEHTaAMHU TEOPETUYECKOT0 MaTepuana.

[Topsimox pereHus 3aa4 CTyJ€HTaAMH MOKET OBITh pa3nuuHbIM. [IpernogaBaresb MOXET
YCTAaHOBUTHb TAaKOW TIOPSAJIOK, COIJIAaCHO KOTOPOMY KaXKAbIH CTYJIEHT B OTAEIbHOCTH
CaMOCTOSITEJILHO peIlaeT 3anady 0e3 oOpamieHuss K KakuM — JUO0 Marepuanam Wik K
npenoaaBaTeato. MoxkeT ObITh HCMOJBb30BAaH M TAaKOW MOPSJIOK peIIeHUs 3ajlaud, Korja
IpPEeAYCMAaTPUBAETCSA CAMOCTOSATENIBHOE PEIIEHUE KAaXKIbIM CTYJEHTOM IOCTABJIECHHOW 3a/1a4d C
UCIIOJIb30BAaHUEM KOHCIEKTOB, YYE€OHHMKOB U JPYTHX METOJUYECKUX M CIPABOYHBIX
maTtepuanoB. [Ipu aTom npemnonaBaTesib 00XOAUT CTYIEHTOB, HaO0/1asd 3a XOJIOM pPEIIEeHUs U
NaBasi UHAUBUlyaIbHbIE YKA3aHUSI.

B koHue 3aHATHS mpenoaaBaTelb MOABOAUT €r0 WTOTH, NAET OLEHKY aKTUBHOCTH
CTYZIEHTOB M YPOBHS MX 3HAHUMU.

Kaxmomy cTyneHTy HEOOXOAMMO OCHOBATEIBHO 3aKPEIUITh MOJYYCHHBIC 3HAHUS U
BbIpa0aThIBaTh HABBIKM CaMOCTOSITENIbHOW Hay4dyHOWl paboTel. C 3TOW IENbI0 B TEUYCHUE
CEMECTpa CTYACHT JIOJKEH BBITIOJHUTH TOMAIIHUE PaOOTHI.

MeToanyeckue peKOMEHIANMH MO0 OPraHU3AIUN CAMOCTOSATENbHOH PadoThl CTy/IeHTa

st 2QheKTUBHOTO TOCTMKEHHS YKa3aHHBIX BO BBeleHHMH padoueil mporpamMmbl
nenet oOydeHWs MO JUCHUIUIMHE TMPOIecC HM3YYEeHHs MaTephalia Kypca TMperoyaraet
JI0OCTaTOYHO MHTCHCHBHYIO pa0OTy HE TOJBKO HA JICKIUMAX U CEMUHApaxX, HO JOMa B XOJE
CaMOCTOSTEILHOUN pabOTHI.

[loaToMy paccMOTpUM TpOILIECC OpPraHU3aAlMU CAMOCTOATENBHON BHEAYJIUTOPHOMN
paboThl CTylneHTOB. BHeaynuTopHas camocTosATeNbHas paldoTa BKJIIOYAET BBINIOJHEHUE
KOHTPOJIbHBIX PaldoT 0 KaXXJA0MY pa3zeny Kypca (3aJaHus peAcTaBiIeHbl B pa3aene «Ponn
OLICHOYHBIX cpeacTBy PIIJ]

PexoMeHnaanum no padore B MOIyJIbHO-PEeTHHIOBOM cCTEMe
Pe3ynbTaThl yueOHOU AESATEIBHOCTU CTYIEHTOB OLIEHMBAIOTCS PEUTHUHTOBBIMHU OajllaMu.

B KaXI0M MOAYJIC OIIPCACIIACTCA MUHUMAJIBHOC 1 MAKCUMAJIbBHOC KOJIMYCCTBO 0aJlIoB.
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Bunbl nesaTenbHOCTH, YUUTBIBAEMbIE B PEUTHHIE U UX OLIEHKA B Oajuiax Mpe/CTaBlieHA B
TexHosoruyeckoi kapre ITMCUMINIMHBI, KOTOpas BXOAUT B cocTaB fqanHoro PII/I.

Cymma wmakcumanbHbIX OamioB 1o Bcem wMoxayisim (100) pasasiercas 100%-nHoMy
YCBOEHHIO MaTepHaia.

MuHuManbHOE KOJWYECTBO OajuiOB B KaXIOM MOAYJE SBISETCS 00A3aTENbHBIM U HE
MOXXET ObITh 3aMEHEHO HAa0OpOM OaJIOB B APYIMX MOIYISX, 332 HCKIIOYEHHUEM CHUTYyalluH,
KOI'/Ia MUHUMAaJbHOE KOJMYECTBO OajIoOB MO MOAYJIO OIpeAesieHO Kak HyleBoe. B stom
CJly4ae MOJYJIb SIBJISIETCS HE0OsI3aTENbHBIM ISl U3YUYEHUS U 00111ee KOJIUYECTBO OAIIJIOB MOKET
OBITh HAOpPAHO 3a CUET IPYTUX MOAYJICH.

JIMCUMIUIMHAPHBIA MOJyJb CUMTAETCS M3YyUYEHHBIM, €CIIM CTYJIEHT HaOpajl KOJIMYECTBO
0aJIJIOB B paMKax YCTaHOBJIEHHOTO JIMaIa3oHa.

JIist monydeHus: MOJOKUTEIBHOM OLIEHKM HeoOXonuMo Habpath He meHee 60 0anos,
OPeyCMOTPEHHBIX IO AUCIUIUIMHE (TIpU yCIIOBUM Habopa BceX 00s3aTebHbIX MUHUMAJIbHBIX
0asioB).

[lepeBon OamioB B akaJeMUYECKYIO OLEHKY OCYIIECTBISIETCSA IO CIEAYIOLEH cXeme:
OLICHKA «YAOBIIETBOPUTENBHO» 60 — 72 % OannoB, «xopouio» 73 — 86 % OaIoB, «OTIUYHO»
87 — 100 % Gamnos

CooTBeTcTBHE PEHTHHIOBBIX 0AJ1JI0B M aKaIeMHUYEeCKOH OLIEeHKH

OO0111€€ KOIHNYECTBO AxaneMuyeckas
HaOpaHHBIX 0aJIIOB OIl€HKa
60 — 72 3 (YIOBJIETBOPUTEIIHHO)
73 — 86 4 (xopor1o)
87 — 100 5 (OTJIMYHO)
JIOTIOTHUTENBHBIA ~ MOAYJIb - HeoOss3arenbHbI. KoamuectBo  0anaoB IO

JIOTIOJTHUTENIBHOMY MOJYJII0 HE BKIIOYaeTcs B OOUIYI0 MaKCHMAaJbHYIO CyMMY OalljioB,
pacrpeaensieMbIX o MoyJisiM. PaGoTa Haj IPOEKTOM — BO3MOYKHOCTD IOJHATH CBOM PEHTHHT.

[IpenomaBarenb HMMEET TMpPaBO IO CBOEMY YCMOTPEHHIO J00ABIATH CTYACHTY
OTIpEJICJICHHOE KOJIMYeCTBO OayioB (HO He Oojee 5 % oT o0Imero Kojau4yecTBa), B KaKJIOM
JTUCITUIUTHHAPHOM MOJTYJIC:

—3a aKTUBHOCTD Ha 3aHATHUIX;

—3a BBICTYILICHHE C JIOKJIAJIOM Ha HAyYHOU KOH(EpEeHITNH;

—3a Hay4HYIO MTyOJIUKAITHIO;

—3a WHBIC YUCOHBIC MJIM HAYYHBIC JOCTHKCHUSI.

Pabora ¢ HeycneBalOIUMHU CTY/IeHTAMHU

Crynent, He HaOpaBIIMH MHHUMAJIBHOIO KOJMYECTBa OaljloB MO TEKylledw u
MPOMEXKYTOUYHON arTecTalusiM B IMpejenax MNepBoro 0a30BOro MOJYJsS, AOMYCKaeTcs K
M3YUYEHUIO Cclieaylolero 0a3oBoro moayisa. EMy mnpenocraBiisieTcsi BO3MOXKHOCTH J1000pa
OaJIJIOB B TEUEHUE JIBYX MOCIEAYIOMHUX HEACHb (CIEMYIONUX 32 MPOMEXKYTOUYHBIM PEUTHHT-
KOHTpOJIEM (TECTUPOBAHUEM MO MOJIYJIIO)) Ha JIMKBUIALMIO 3aJ0JIKEHHOCTEH.

CryneHnraMm, KOTOpbIE€ HE CMOTJIA HAOpaTh MPOMEXKYTOUHBIM PEUTHUHT WIM PEUTHUHI MO
JUCUUIUIMHE B OOIIEYCTAHOBJICHHbIE CPOKU MO OOJE3HM WM TO JPYTUM YBaXKUTEIbHBIM
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NpUYMHAM (JIOKYMEHTAJbHO MOATBEPKICHHBIM COOTBETCTBYIOUIMM YUPEKICHUEM), IEKaH
(akynbTeTa YyCTaHABIMBAET UHANBUIYAIbHBIE CPOKH CIAYH.

Ecnu nocie 3Toro cpoka 3a0/0KEHHOCTD 110 HEYBAaXKUTEJIbHBIM IPUYMHAM COXPaHSAETCs,
TO Ha3HAYaeTCsl KOMHUCCHUA IO MPUEMY aKaJEMUYECKUX 3aJ0JDKEHHOCTEH C 00s3aTesbHbIM
ydacTHEM 3aBeAyromiero kadeapoir u gekana (ero 3amectutess). [lo pemieHuo KoMUCCUU
HEyCINEeBaloLUe CTYACHTHl MO MPEJCTABICHUIO JI€KaHa OTYMCIAIOTCS MPUKA30M PEKTOpa W3
YHUBEPCUTETA 32 HEBBITIOJTHEHHE YU4EeOHOT0 Trpaduka.

B o0co0piX ciydasx AeKaH HMEET MpaBO YCTAaHOBUTh JPYru€ CPOKH JIMKBHUIALMH
CTYJ€HTaMU aKaJIEeMUYECKHUX 3a/I0J5KEHHOCTEH.

HesiBka cTyzieHTa Ha UTOTOBBIA WM MTPOMEXKYTOUHBIH PEHTUHT-KOHTPOJIb OTMEYAETCs B
pEUTHHT-TUCTE 3anuchio "He sBwics". Ecnu HesBKa Mpou3oluia MO YBAKUTEILHOW MpUYMHE
(moaTBepK/I€HA TOKYMEHTAIbHO), I€KaHAT MMEET MPaBO Pa3peliuTh MPOXOXKIACHUE PEUTHHT-
KOHTPOJIS B Apyrue cpoku. [Ipu HeyBaKUTEIbHOW NMPUYMHE HESIBKU B CTATUCTUYECKUX JaHHBIX
nexkanata mpocrasisierca "0" OamioB, W CTYIAEHT CUMTAETCAd 3aJ0JDKHUKOM [0 JaHHOU
JTUCIUIUIMHE.

PeiituHroBas cucrtemMa OIIEHKH KadecTBa y4eOHOW pabOThI pacHpOCTpaHsIETCS W Ha
CTYJIEHTOB, IEPEBEICHHBIX HA MH/IUBUIyaIbHOE 00yUYEHHE.

Ecnu cTyneHT xenaer NOBBICUTh PEUTHHT MO JTUCHUILIUHE MOCIE UTOIOBOIO KOHTPOJIS,
TO OH JIOJDKEH 3asgBUTh 00 53ToM B jekaHaTe. J[lomonmHuTenbHas TMpoBepKa 3HAHUU
OCYIIECTBIISIETCSl TIpernojaBareyieM [0 HaMpaBJICHHUIO JEKaHaTa B TEUEHHWE HENEeIu Tocie
UTOroBOro KOHTpousis. [lpm 3TOM mpenopaBaTeNb TOJKEH OPUEHTHUPOBATHCS HA TE€ TEMBbI
JTUCIUIUIMHBI, TT0 KOTOPBIM CTYJEHT HaOpan HauMeHbllee KojaudecTBo OaiioB. [lomydyeHHbie
OaJIIIbl BHOCSITCSI B €IMHYIO BEJJOMOCTh OLIEHKH YCIIEBAEMOCTHU CTYACHTOB (B JOTOJHUTEIBHBIN
MOJlyJib) W YUYUTBHIBAIOTCS MPHU ONPEACICHUN PEUTUHTOBOM OIIEHKU B IIEJIOM M0 JAUCIUILIAHE.
Ecnu ctygaeHT Bo BpeMsi TOMOTHUTEIBHOM MPOBEPKU 3HAHUN HE CMOT TIOBBICUTHh PEUTHUHTOBYIO
OLICHKY, TO €My COXpaHseTCS KOJMYECTBO 0aJUIOB, HAOPAHHBIX paHee.



3. KOMIIOHEHTHBI MOHUTOPHUHI'A YYEBHBIX I[OCTI/I)KEHI/Iﬁ CTYAEHTOB
3.1. TexHosornyeckasi KapTa peiiTUHra IUCHUILIMHBI

HaumenoBanne HanpagsiieHue nNoAroToBKU U YPOBeHb Kosnnuectn
JTUCIMILITHHBI o0pa3oBaHus 3.e.
(0akanaBpuar, MarucTparypa, aCliupaHTypa)
HaumenoBanue nporpammbl/ npoduist

YNCJIEHHBIE bakanasp 4 xpenura
METO/bI (3ET)

CMexHBIC JAUCHUITIIMHBI 11O yqe6HOMy IJIaAHY

HpeIIH_IeCTBYIOH_[I/ICI IDKOJIBHBIC KYPCBI ITO MATCMATHUKEC, I/IH(i)OpMaTI/IKe

ByzoBckuit kypc: Matematuka, Maremarnueckuii aHajiu3 U 3JIEMEHTbI TEOpUU (DYHKIIHMA,
Anrebpa, lnpopmaturka, S3bIkM U METOJIbI MPOTPAMMUPOBAHUS

HOCJ’IC}IYIOHII/IG: KOMHBIOTCpHOG MOICIIMPOBAHUC, I/ICCHGJIOBaHI/IC onepaum”l

MO/JYJIb Ne 1
Bxoanou
Conepxxanue ®opma paboThl KonunuaectBo 6amioB 6%
min max
Texymas paboTa BxooHoe mecmuposaHue 3,6 6
Htoro 3,6 6
MOJAYJIb Ne 2.
YucnenHnvle memoowl peutenus 3a0a aneebpvl
Conepxanue dopma paboTh KonunuaectBo 6amnoB 17%
min max
Texymias pabora B3aoanus 1, 2 Konmponvhot 7,2 12
pabomovr No 1
[IpoMeKyTOUHBIA pEUTHHT - [[[pomedicymounoe mecmupoganue 3 5
KOHTPOJIb no mooynio 2
Htoro 10,2 17
MOJAYJIb Ne 3.
Ipubnusicenue ynxyuii
Conepxanue dopma paboTh KommaectBo 6ammos 11%
min max
Texymas paboTa Baoanue 3 KoumponvHoti pabomeol 3,6 6
We 1
[IpoMeKyTOUHBIA pEUTHHT - [[I[pomedicymounoe mecmupoganue 3 3)
KOHTPOJIb no mooynio 3




Hroro | 6,6 11
MOOYJIb Ne 4.
Yucnennvie memoowvl peuwieHus 3a0a4 MamemamuiecKo20 aHanu3a
Conepxanue dopma paboThI KonuuecTtBo 6amioB 25%
min max
Texkymas pabora Baoanus 1, 2 Konmponvhoi 7,2 12
abomul Ne 2
[TpomexyTOUHBIN peUTUHT- [[pomescymouroe mecmuposanue 4,2 7
KOHTPOJIb no mooynio 4
Htoro 11,4 19
MOJAYJIb Ne 5.
Yucnennvie memoowvl peuwienus oughhepeHyuaIbHBIX YypasHeHUIL
Conepxxanue dopma paboThI KonunuectBo 6amioB 11%
min max
Tekyias pabora Baoanue 3 Konmponvhoti pabomel 7,2 12
Ne 2
[IpoMesxkyTOUHBII pedTUHT- [[Ipomedcymounoe mecmupoganue 3 5
KOHTPOJIb no mooynro 5
Htoro 10,2 17
HUTorosuii MOIyJib
Coneprxanue ®dopma paboTh KonndectBo 6amioB
min max
Drzamen 18 30
Ntoro 18 30

JIONOJHUTEJBHBINA MOAY.J1b

dopma paboTsI KonuuecTBo 6amios
min max
Hayuno-uccaedosamenvckas paboma 6 10
Htoro 6 10
OO011Iee KOINYSCTBO 0AIIOB IO TUCIUTIINHE min max
(o uTOraM M3y4YEHUS BCEX MOIYJNEH, 0e3 yueTa 60 100
TOTIOJTHUTEIIBHOTO MOJTYJIS )
CooTBeTCTBHE PEITHHTOBBIX 0AJIJIOB M AKaJeMUYECKO OIleHKH:
Obwee konuuecmso HabpanHvlx 6an108* Demuueckas oyeHka
60—72 3 (yAOBJIETBOPUTENIHHO)
73-86 4 (xopor1o)
87-100 5 (oTM4HO)
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3.2. ®oHJ OLECHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIbI)

MUHUCTEPCTBO ITPOCBEHIEHUSA PD
dbenepanbHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbLHOE YUPEKIECHUE BBICIIIETO
oOpa3oBaHuUs
«KpacHosipckuil rocyiapcTBeHHbIi neparornyecknii yausepcurer um. B.I1. AcradbeBa»

HHacTuTyT MareMaTuku, GU3NKU U THOOPMATUKHU
(HauMeHOBaHUe MHCTUTYTA/(haKyipTeTa)

Kadenpa-pazpadorunk Undpopmarriky u nHGOPMAIIMOHHBIX TEXHOJIOTUN B 00pa30BaHUU

(manmeHoBaHUE Kadeapol)

OAOBPEHO
YTBEPXJIEHO OAOBPEHO
Ha 3aceJlaHuu Kadeapsl Ha 3ace/laHiid HAy4YHO-METOIUYECKOr0 COBETa
[Tporokon Ne 11 HarpasiieHus noaArotoBku IIporokon Ne 8
oT «20» mas 2020 r. oT «20» mas 2020r.

A‘/\I/_\‘ are
[lax H.H. \%_— bopraosckuii C.B.

®OH/] OLIEHOYHBIX CPEACTB
JUTSI IPOBEICHUS TEKYILETO KOHTPOJISI M MPOMEKYTOUHON aTTECTAIIUU 00YyYaIOIUXCs

«UncjieHHbIE METOAbD»
(HaMMeHOBaHHE IUCLMILTMHBI/ MOYJIS/BUAA TPAKTUKH )

Hamnpasnenne noarorosku: 44.03.05 Ilegarornueckoe oopa3zoBanue (¢ IByMs TPOPUIIMH
MOJATOTOBKH)

Hamnpasnennocts (mpoduiib) 06pa3oBaTeIbHON MPOTPAMMBI
Marematuka u nHGOpMaTHKa

Keamudukanus: 6akamaBp
10 O4YHOM (GopMe 0OydIeHHS

CocraBuTens:
KaHo.neo.Hayk, ooyeum, ooyenm kageopvr HUUTeO Cmenanosa T.A.



IKCIIEPTHOE 3AKIIOYEHUE HA ®OH/l ONEHOYHbBIX CPEACTB

[IpencraBneHHbli  (OHJ OLEHOYHBIX CPEACTB JUIsl TEKyIIeM W MpPOMEXYTOUHOU
arrecrauuu cooTBeTcTByeT TpeboBanusaM OI'OC BO u mnpodeccuoHaNbHBIM CTaHAApTaM
[lenaror (mpodeccuoHanbHasi NESITENBHOCTh B cdepe AOMKOILHOI0, HAa4aJbHOTO OOIIEro,
OCHOBHOTO OOIIIETO, CPEAHEr0 00IIero 00pa3oBaHus) (BOCIUTATEIb, YUUTENb), YTBEPKIACHHBIM
npukazoM Muntpyaa Poccun ot 18.10.2013 N 544m.

[Ipennaraembie pOpPMBI U CPECTBA ATTECTALMU aJIEKBATHBI LIEJIAM U 3aJa4aM peau3aiiu
OCHOBHOHM Tpo(eccroHaIbHON 00pa3oBaTENbHOW MPOrpaMMbl 1O HANPABJICHUIO MOATOTOBKHU
44.03.01 TIlemarormyeckoe oOpa3oBaHUEe, HaMpaBIECHHOCTh (Mpoduib) 00pa3zoBaTEIbLHON
nporpaMmmbl: «MaTtemaTuka», KBanudukanus (CTeneHp): bakaiasp.

OueHouHble CpeAcTBA W KPUTEPUM OLICHUBAHUS MPEJICTABIEHBI B TOJHOM OObEMe.
@DopMBbI OLIEHOYHBIX CPEACTB, BKIIOYEHHBIX B IPEACTABICHHBINA (OHJI, OTBEYAIOT OCHOBHBIM
npunimnaMm @opmupoBanus OC. ycranoBineHHbiX B [lonoxenun o popmupoBanuu ¢GonHnaa
OLICHOYHBIX CPEJACTB JJisi TEKYLIErOo KOHTPOJISI YCIIEBAE€MOCTH, MPOMEXYTOUHOM U HMTOrOBOM
(rocyiapCTBEHHOIM MTOTOBOI) aTTecTallMi OOydYaroIIMUXCs M0 00pa3oBaTeNbHBIM MIpOrpaMMaM
BeIcIIero oOpa3oBaHus - TMporpamMmaM OakanaBpuara, MporpaMMaM CHEIMaINTETa,
nporpaMMmaM MarucTparypbl, MporpaMmaM IOATOTOBKM Hay4YHO-TIEIarOorMYeCKUX KaJpoB B
acmupantype - B (eaepalibHOM TOCYJapCTBEHHOM OIO/KETHOM  00pa3oBaTeIbHOM
YUpPEXKICHUH BbICHIETO oOpa3oBaHusi «KpacHOSpCKHIl TrocyJapCTBEHHBIM MeJaroruyeckuit
yauBepcuter uM. B.II. AcrtadbeBay, yTBepkaeHHOTro mpukazoMm pekropa Ne 297 (m) ot
28.04.2018.

Pa3zpaboTaHHblii W NOpEACTaBICHHBIM A SKCHEpTus3bl (OHA OLEHOYHBIX CPEICTB
PeKOMEH/1yeTcsl K HCI0JIb30BAHMIO B NpoLecce NOAr0TOBKH 110 YKa3aHHOM nporpaMmme.

DKkcnepr
yuuTeab THHOPMATUKY BBICIIEH KaTETOPHH,
3aMEeCTUTENb JUPEKTOpa M0 yueOHO-BOCIIUTATEIIbHONU paboTe
MBOY «COUI Ne 10 ¢ yriyOieHHBIM U3YYEHUEM OTIEIbHBIX
npeaMeToB uMeHH akageMuka FO.A. OBUMHHUKOBaY
r. KpacHosipcka

I'.C. Kapnienko




1. HaznavyeHnne (poHIa OLIEHOYHBIX CPEICTB

11 Heabw co3ganus DPOC gucuummanHbl «YHUCIEHHBIE METOAbI» SBJISICTCS
YCTAHOBJICHUE COOTBETCTBUSA YYEOHBIX JOCTH)KEHUW 3aIlUIaHUPOBAHHBIM  pe3yJibTaTaM
o0ydyeHuss U TpeOOBaHUSIM OCHOBHOU MpodeccuoHanbHON 00pa3oBaTebHONW MTPOTPAMMBI,
paboueil mporpaMMbl TUCITUTIINHBI.

12 ®OC 1Mo JUCIUIIIIMHE PEIIacT 3aJa4n:

1. VYrpaneHue npoieccoM NpruoOpeTeHusi 00yJarommuMUCcss HEOOXOUMBIX 3HAHUM,
YMEHUN, HABBIKOB M (POPMHUpPOBAHUS KOMIICTCHIIMH, OINpEeICHHBIX B 00pa30BaTelIbHBIX
CTaHJIapTaX MO COOTBETCTBYIOLIEMY HAIIPABICHUIO MTOJATOTOBKH.

2. OneHka JOCTHXKEHUM OOyYaromMXcsi B TPOLIECCe H3YUYCHMs] JTUCHUIUIMHBI C
ONpeAeICHUEM MOJIOKUTEIbHBIX/OTPUIIATEIBHBIX  PE3yJbTaTOB u MJIAHUPOBAHUE
peaYNPEKTAMMNX/ KOPPEKTUPYIOITUX MEPOTPUSITHH.

3. OOGecrieueHre COOTBETCTBUSL  PE3yJbTaTOB OOy4YeHHUs 3ajadam  Oyayuien
npodeccuoHaIbHON JESATETbHOCTU Yepe3 COBEPIICHCTBOBAHHUE TPAJAMIIMOHHBIX W BHEIPEHUE
WHHOBAIIMOHHBIX METOJI0B 00yueHHUs B 00pa3oBaTeIbHbIN MPOIIeCC.

4. CoBepIIIeHCTBOBAaHME  TPOIECCOB  CAMOMOATOTOBKM M CaMOKOHTPOJIS
00y4Jaromuxcs.
13 ®OC pa3zpaboTaH Ha OCHOBAaHMH HOPMATHUBHBIX TOKYMEHTOB!

- denepanbHOTO  TOCYAapCTBEHHOTO  00pa3oBaTEIbHOTO  CTaHAApTa  BBICHIETO
oOpazoBanus 1o HampaieHuO noarotoBku 44.03.05 «Ilegarornueckoe oOpa3oBaHUE
KBamudukanus (crenens) «bakanaBp»

- - moyoxeHuss o ¢GopMHpoBaHWU (OHIA OIEHOYHBIX CPEACTB IJsl TEKYIIETro
KOHTPOJISI yCIIEBAEMOCTH, MPOMEXKYTOUHOH U UTOrOBOM (rOCYJapCTBEHHOM MTOTOBOM)
aTTecTallMi OOY4YalIIMXCA IO 00pa30BaTENbHBIM IMpPOTpaMMaM BBICIIETO OOpa30oBaHUS —
nporpaMMmaMm 0OakajaBpuara, MporpaMMaM CHEIHaJUTeTa, MporpaMmaM MarucTparypshl,
porpaMMam MOJTOTOBKH HayYHO-TIEIarormueckux KaJpoB B aclUpaHType — B (denepaibHOM
TrOCYJapCTBEHHOM OIOJKETHOM 00pa30BaTeIbHOM YYPEKICHUHM BBICIIETO0 0Opa3oBaHUs
«KpacHosipckuii rocymapcTBEeHHBIM mneaarornyeckuii yHuBepcuteT uMm. B.II. AcradneBay
YTBEPAKAEHHOTO MpuKa3zoM pexkropa Ne 297 (m) ot 28.04.2018.

2. IlepeyeHb KOMIIETEHUMH ¢ YKa3aHUEM 3TANOB UX (POPMHUPOBAHUS B Mpolecce
H3yYeHUS TUCHUNIMHBL/ MOAYJIsI/TIPOX0KACHUS MPAKTHKHU

2.1. Ilepeyennb KoMMeTeHIUIA, HOPMHUPYEMBIX B MIPOIIECCE U3YyUCHUS TUCIUTIIINHBI:

a) ooweKy1bmypHuie:

OK-6 - crmocoOHOCTH K CAaMOOPTaHHU3AIMU U CAMOOOPa30BaHUIO

0) obwenpogeccuonanvhoie:

OIIK-5 - BrnageHue ocHOBaMH MPOGECCUOHATBHON ATUKU U PEUEBOU KYIbTYPhI

6) npogpeccuonanvhuie:

IIK-4 - cmocoOHOCTh HCIIOIB30BaTh BO3MOXHOCTH O0pPa30BaTEIIbHOM CpPEAbl IS
JTOCTIKEHUSI JMYHOCTHBIX, METAMpEeJIMETHBIX M TPEIMETHBIX pPE3yJbTaTOB OOYy4YeHUA, W
oOecrieueHUM 51 KadecTBa Yyd4eOHOTO TIpollecca CpPEeACTBAMHU MPEIMOJAABAEMBIX YYEOHBIX
MpeaMETOB

[IK-12 - cmocoOHOCTh PYKOBOAHWTH Y4€OHO-UCCIIENOBATEIBCKON  JIESITEIIBHOCTHIO
00yYaroIIuXCs



2.2. OueHouyHbIE CPpeaCTBA

Kommerennms

Z[I/ICIII/IHJ'II/IHBI, MPAKTUKH, YIaCTBYIOIIUC B (bOpMI/IpOBaHI/II/I I[aHHOﬁ KOMIICTCHIIMH

Tun KoHTpOIA

Ornenounoe cpeacteo/ KM

Homep

dopma

OK-6 -
CIIOCOOHOCTH K
CaMOOpraHu3aIluy U
camM000pa30BaAHUIO

OO1eKyIbTypHBIE OCHOBBI PO ECCHOHANILHOM NEeSTENbHOCTH, IHOCTpaHHBIH SI3bIK, PYCCKUI SI3BIK U
KyJIbTypa peud, JKOHOMHUKa oOpazoBanus, MHpopMalmoHHas KylnbTypa U TEXHOJIOTHH B 00pa30BaHNH,
Coumonorus, @uznveckast KyabTypa | CriopT, TeopeTHueckre OCHOBBI TPOQECCHOHATILHON e TENbHOCTH,
[Temaroruka, Hay4uHbie OCHOBBI y4eOHO-TIPOQECCHOHATBHOM MesITeIbHOCTH, OCHOBBI YUeOHOM
JeATENBHOCTH CcTyAeHTa, OCHOBBI HAYYHOH NeSTENbHOCTH cTyAeHTa, OCHOBBI MaTeMaTH4ecKoil 00paboTKku
undopmanun, Guznka, Uadopmaruku, Teopust BepoITHOCTEH U MaTeMaTHUECKasi CTaTUCTHKA,
Maremaruueckas jioruka, Anredpa, DneMeHTapHas MaTeMaTrka, SI3bIKM U METOJIbI POrpaMMUPOBaHUS,
Uucnennslie merozpl, THPpopMalMOHHbIE CHCTEMBI U ceTH, MHpOpMaIMOHHBIE U KOMMYHHKAI[IOHHBIE
TEXHOJIOTHH B 00pa3oBaHuU, APXHUTEKTypa Npo)eCCHOHAILHOIO KOMITBIOTEPA U OIEPAIIMOHHBIE CHCTEMBI,
[IpodunbHoe uccnenoBanue B odbmact MateMatuky, [IpoduinbHoe nccnenoBaHie B 00JIacTH
uHdopmatuky, DieMeHTapHas ajaredpa, DJIeMEHTHI areOpsl, DleMEeHTapHas TeOMETPHsl, JIEMEHThI
reomerpun, Komnbrorepnas anredpa, J{uckpernas maremaruka, HM30paHHbIe BOIPOCH! ANCKPETHOM
Marematuky, KoMmnbrorepHOe MonienipoBanue, MoaenupoBannue nHGpOpMaIMOHHBIX CHCTEM,
Hccnenoanue onepanuii, Meroas! ontumusanuy, 3anmra nadopmanun, MapopmairionHast
6e3omacHocTh, OpraHu3anus UCCIe0BATENbCKOM AESTEIBHOCTH IIKOILHUKOB, Intel — o0yuenune s
Oynyuiero, JlononHUTeNbHBIE TTIABBl MATEMaTHYECKOT0 aHanu3a, Vicropus maremaruku, Mcropus
MaTeMaTHdeckoro odpasosanus B Poccun, UucioBele cucTeMsl, [lOMONHUTENbHBIC ITIaBbI AIreOpEl,
OTKpBITHIE IPOrpPaMMHBIE CPEJICTBA B LIKOJILHOM Kypce nHpopmaTrku, CBOOOIHOE MPOrpaMMHOE
obecrieueHue B 00y4eHNH, HTHHOBAMOHHBIE POLIECCH B TPOGHIbHOM 00pa3oBanuy, HoBoe xauecTBo
MeTozbl 00ydeHus MateMaTuke, [IpodeccrnonanbHas nesTenbHOCTh yauTensd HHpopMaTuky, Teopus u
MeTouKa npoduiibHOro o0y4denust nHdpopmatrke, KiaccHoe pyKoBOJICTBO, OCHOBBI KJIIACCHOT'O
pyKOBOACTBa, Y4eOHas NpakTHKa, [IpakTuKa MO MONy4EeHHIO TIEPBUYHBIX MPO(PECCHOHATBHBIX YMEHUN 1
HaBBIKOB, B TOM YHUCJIC IEPBUYHBIX YMEHUH U HABBIKOB HAy4YHO-HMCCIIEIOBATENbCKON IS TENbHOCTH
[lpousBoxcTBeHHass mpakTWka, [IpakTWka MO TOMYYEHHIO NPOQECCHOHANBHBIX YMEHHH W OmbITa
npodecCHOHAIBHOW  AesTenbHOCTH, lloaroroBka K crade W clada TOCYJapCTBEHHOTO JK3aMEHa,
[oaroroBka K 3alluTe W 3alIMTa BBIMYCKHOW KBajdu(UKAIMOHHON pabotel, [lemarormyeckas mpakTHKa
uHTepHa, MeTonuka oOydeHus MateMaTruke, Metoauka o0y4yeHus: HHpopMaTHKe

Texymuii
KOHTPOJIIb
yCIIeBaeMOCTH

IIpomerxyrouHast
aTTecTanus

BCC

Brimonnenune
KOHTPOJIBHBIX
pabot
DK3aMeH

OIIK-5 -
OCHOBaMHU
npodeccruoHaIbHON
STUKH W PEYEBOi
KYJIBTYpPbI

BJIAACHHC

Omnocodus, pyccKuil S3bIK U KyIbTypa pedn, TeopeTniaeckre 0OCHOBHI MPO(heCCHOHATBEHOM e TeTFHOCTH,
[enaroruka, Uudopmaruka, Matematuka, Teopust BEpOSITHOCTEI U MaTeMaTHYECKasi CTATUCTHKA,
MaremaTtudeckas oruka, Anrebpa, DieMeHTapHast MaTeMaTHKa, UWCICHHBIE METO/EI,
Hudopmanmonnsie cucteMsl u cetu, Teopust GyHKIMN NeiCTBUTENBHOM epeMeHHoi, OCHOBBI TEOpHU
(GYHKIMIA KOMILIEKCHOH TIepeMEHHON, APXUTEKTYpa MpodheCcCHOHATBLHOIO KOMITBIOTEPA U ONIEPALIIOHHBIE
cucremsl, [IpoduipHOE HcceaoBaHNe B 00IACTH MaTEMAaTHKH, JJIeMEHTapHas anredpa, I1eMeHTh
anreOpsl, /luckperHas MmaTeMaTrka, M30paHHBIE BOIPOCH AUCKPETHOM MaTeMaTuky, KoMmbroTepHOe
MonenupoBanue, MoaenupoBaHnue HHPOPMAIIMOHHBIX CHCTEM, VccrenoBanue omnepamnuii, MeToabt
orrTuMm3anyy, 3amura uapopmarmu, MadopmarmonHas 6e3onmacHocTs, JnddhepeHnmanpabie ypaBHEHHS,
JlonomHuTeNbHBIE TTIaBBl MATEMAaTHIECKOT0 aHanm3a, Vicropus matematuky, Mcropus MateMaTiHaeckoro
obpa3zoBanus B Poccun, OCHOBBI HCKYCCTBEHHOT'O MHTEIIEKTa, KnbepHeTHueckre OCHOBBI IESITENbHOCTH

Texymunii
KOHTPOJIb
yCIIeBaeMOCTH

[Ipomexyrounas
aTTecTarys

BCC

Brmonaenne
KOHTPOJIBHBIX
pabot
DK3aMeH

2




YeJoBeKa, Y4eOHas npakTuka, [IpakTHka 1o MmoxydeHnIo epBUYHbIX IPOQECCHOHATIBHBIX YMEHUH U
HABBIKOB, B TOM YHUCJIE IEPBUYHBIX YMEHHUI U HABBIKOB HAyYHO-HMCCIIEI0BATENBCKOM AESITEIbHOCTH
[IponsBoncTBeHHAs NpakTHKa, [IpakTHKa 110 TOMy4eHHIO MPOQeCcCHOHAIBHBIX YMEHHUH U OBITA
npodeccronanbHOM NesTensHOCTH, [10AroToBKa K cllaue 1 ciada rocy1apcTBEHHOTO SK3aMeHa,
[oaroroBka K 3amyTe U 3alIMTa BBITYCKHONW KBAIN(HUKAIHOHHOW paboThl, Ilenarorndeckast npakTUKa
uHTepHa, Meroanka 00yueHHs] MaTeMaTHKe

T1K-4 - | Teoperuueckue OCHOBBI PO ECCHOHANBHOM JeaTeNbHOCTH, [lenaroruka, Teopus U mpakTHKa Texymuii BCE Brimonaenue

CIIOCOBHOCTE WHKITIO3UBHOT0 00pa3zoBanusl, [IpoekTupoBaHre HHANBHUIYaJIbHBIX 00pa30BaTENbHBIX MapIIPYTOB IS KOHTPOJIb KOHTPOJBHBIX
nereii ¢ OB3, ®usuka, MabopmaTka, MaTemaTtndeckas JIoTuka, AnreOpa, neMeHTapHas MaTeMaTHKa, YCIIEBAEMOCTH pabot

HCHOIb30BATE Uucnennsie merozpl, IHpopManmoHHbIE CHCTEMBI U ceTH, , IHOopMaIoHHbIE 1 KOMMYHHUKAIIMOHHBIE DK3aMeH

BO3MOKHOCTH TEXHOJIOTUM B 0Opa3oBanuy, IIpoduiasHoe Uccae0BaHNe B 00IACTH MaTEMATUKH, , DJIeMEHTapHas

o6pazoBaTean0171 anreOpa, DneMeHThI anreOpbl, JeMeHTapHas TeoMeTpusi, DJIeMeHThl TeoMeTpun, KommbroTepHas anredpa,

cpebl ns | [Auckpernas maremartyka, M30paHHbIe BOMPOCH IMCKPETHOM MaTeMaTHKH, JIOMONIHUTENbHBIE IT1aBbI IIpomexxyrouHast

JOCTIKEHHUS MaTeMaTHYeCcKOro aHanusa, Mcropust MaTemaTtuku, Mcropust MaTemaruueckoro oopazosanus B Poccun, aTTecTanus
UYucnoseie cucteMbl, KomnbrotepHas rpaduka, TpexmepHas annmanusi, OTKpbITbIE IPOrpaMMHEIE

JIMYHOCTHBIX, CPEICTBA B IIKOJIBHOM Kypce nHpopMaTrku, CBOOOTHOE MporpaMMHOe 00ecriedeHrue B 00y4eHHH,

METalpEAMETHBIX M | KnaccHoe pykoBoacTBO, OCHOBBI KJIACCHOTO PYKOBOJCTBA, YueOHas npakTuka, [IpakTuka 1o HomydeHHIo

MMpECAMETHBIX NEPBUYHBIX MPOPECCUOHATBHBIX YMEHHI 1 HABBIKOB, B TOM YHUCJIE IEPBHYHBIX YMEHUI U HABBIKOB HAYYHO-

pe3yabTaTOB UCCIeIoBaTeNbCKOM nesitenbHoCTH, [Ipon3BoacTBeHHAs pakTHKa, [IpakTrka Mo MOoIy4eHHIo

O6yquI/I5I, " npo¢eCCHOHANBHBIX YMEHUI U ONbITa NPodhecCHOHATbHON JICHTCHI)HOCTI/I,VHOJIFOTOBKS. K czlaqeu U cllada

6 rocyJapcTBEHHOr0 3k3aMeHa, I10AroToBKa K 3aluTe 1 3aIlUTa BBITYCKHOH KBAIU(UKAIUOHHON PaboTHl,

obeCIeICHIN A [enaroruyeckas mpakTuka MHTEpHA, MeToauka o0y4eHus Matemaruke, Meroarka oOy4deHus

KadecTBa Y4eOHOTO | yndopmaruke

nporecca

CpeACTBaMu

IpCIioJaBaCMbIX

y4eOHBIX

npecaMETOB

T1IK-12 - | HayuHble OCHOBBI yueOHO-TIPO(eCCHOHATILHOM AesiTeIbHOCTH, OCHOBBI HAYYHOM JIESITENbHOCTH CTY/ICHTA, Texymuni BCE Bemnonnenue

CIIOCOBHOCTE OnemeHTapHas MaTeMaTHka, YucnenHsle MeTonpl, [IpoduibHoe neenenoBaHue B 007aCTH MaTeMATHKY, , KOHTpOJIIb KOHTPOJIBHBIX

PYKOBOJHTS OnemeHTapHas anredpa, DIeMEHTH areOpEl, KOMHI:IOTepHOG MoJlenupoBaHue, MorenpoBaHue yCIIeBaeMOCTH pabot
nH(pOpMaNMOHHBIX crucTeM, MccnenoBanue onepauii, Metoasl ontuMu3samu, OCHOBBI HCKYCCTBEHHOTO OK3aMeH

y4eOHo- unTennexTa, KubepHeTnueckue OCHOBBI [€ATeILHOCTH YeloBeKka, YdebHas NpakTuKa, IIpakTuka 1o

HCCIIEA0BATEIIBCKON | MoNydeHHIo MepPBUYHBIX IPOPECCHOHABHBIX YMEHHUH ¥ HABBIKOB, B TOM YHCIIE TIEPBUYHBIX YMEHUH 1

NEATENHLHOCTHIO HAaBBIKOB HAyYHO-MCCIIEA0BATENbCKOM AeATeNnbHOCTH, [[pon3BoacTBEHHAs MpakTHKa, [IpakTika no [Ipomexyrounas

06y HarOIIXCS MOJTy4YEeHHIO TPOoeCCHOHATIBHBIX YMEHHH 1 OIbITa NPO(eCCHOHATIBHON NesTenbHoCcTH, [lonroroBka k aTTecTarys

cllade M c1ada rocyAapCTBEHHOIO 3K3aMeHa, 110IroToBKa K 3aInTe U 3aIUTa BBITYCKHOH
KBaJM(pUKaIMoHHOH paboTsl, [lemarorndyeckast mpakTuka HHTEpHA, MeToanka o0ydeHHs MaTeMaTuKe




3. ®OH/1 OLIEHOYHBIX CPEeJACTB sl IPOMEKYTOUYHOM aTTecTALNH
3.1. ®oHIBI OLIEHOYHBIX CPEACTB BKIIOUAIOT: BOIPOCHI M 33JJaHUs K K3aMEHY.
3.2. OueHOYHbIE CPEACTBA
3.2.1. Ouenounoe cpenctBo 1 «Bompockl 1 3aaaHus K YK3aMEHY»
Kpurepun olneHuBaHUS 1O OLEHOYHOMY cpeacTtBy «Bompocbkl u 3amanus

DK3aMEHY»
[IpoaBuHyTHII bazoBb1it IToporoselii ypoBeHb
YPOBEHb YPOBEHb c(OpPMHUPOBAHHOCTH
dopmupyemeie cOpPMHUPOBAHHOCTH c(OpPMHUPOBAHHOCTH KOMITETCHIIU I
KOMIICTCHIMH KOMIICTCHITHIA KOMIICTEHITHIA
(26 - 30 6amoB) (22 - 25 GamoB) (18 - 21 6amn)*
OTIIUYHO XOPOHIO Y 10BJIETBOPUTEIHEHO
OK-6 - OO6yuaromuiics OOGyuarommuiics OOyuarommuiics
COCOBHOCTE K JICMOHCTPHPYET JICMOHCTPHPYET JICMOHCTPHPYeT
BBICOKHH YPOBEHB XOPOIINKA YPOBEHBb JOCTAaTOYHBIN YPOBEHb
CaMOOpraHu3aIUH
" CIOCOOHOCTH K CIIOCOOHOCTB K CIIOCOOHOCTB K
CaMOOPTaHU3AINH 1 CaMOOPTaHU3aIH H CaMOOPTaHU3aINH
caM000pa3oBaHUIO
caM000pa30BaAHHIO caM000pa30BaHMIO caM000pa30BaHUIO
OIIK-5 - | Oby4aromuiics OOyuarommuiics OOyuaromuiics BjaajeeT
BIIQJICHHE BJIAJICET OCHOBAaMHU BJIaJIC€T OCHOBAMH OCHOBaMH
OCHOBaMU npodeccroHalIbHO M npodeccuoHanbHOM npodeccroHalIbHON
poheCCUOHANBHO | ATUKU U PEYCBOM STUKU U PEYEBOU ATUKHU U PEYEBOU
i ITUKH U | KyJIbTypBl Ha BBICOKOM | KYJABTYPHI Ha CPETHEM | KYJIbTYPHI Ha
pedeBoii ypOBHE ypOBHE JIOCTaTOYHOM YPOBHE
KYJIbTYpbI
[1IK-4 - | Obyyvaroruiics OOGyuarommuiics OOyuarommuiics
CIOCOOHOCTh CBOOOJTHO UCIOJIb3yeT | (hparMeHTapHO HCIIOJIb3YEeT KOHKPETHO
HCI0JIb30BATh BO3MOXHOCTHU HCIIOJIB3YET yKa3aHHbIE
BO3MOXHOCTHU 00pa3oBaTeNIbHOI BO3MOYHOCTH BO3MOYHOCTH
o0pa3oBaTeNbHON | Cpeabl IS 00pa3oBaTebHOI 00pa3oBaTeNbHON Cpeibl
cpelbl Ui | AOCTUKECHUS Cpe.bl IS JUISL TOCTUXKEHUS
JOCTHXKEHUS JMYHOCTHBIX, JOCTHKEHUS JMYHOCTHBIX,
JTUYHOCTHBIX, MeTanpeIMETHBIX U JUYHOCTHBIX, MeTanpeIMETHBIX U
METanpeaIMETHBIX | MPEIMETHBIX MeTanpeIMETHBIX U MpeIMETHBIX
U TOPEeIMETHBIX | pe3ylbTaToB PEeIMETHBIX pe3yapTaToB 00Y4YeHUs, U
pe3ynbTaToB oOyueHusi, u pe3yabTaToB obecrieyeHnu g KayecTBa
oOyueHus, u | obecrieueHuu s oOyueHus, u yueOHOro npoiecca
obecriedeHUH s | KayecTBa y4eOHOTO obecrie4eHnH s CpelIcTBaMu
KauecTBa mpolecca cpeicTBaMu | KadecTBa yueOHOTO MIPEToJaBaeMbIX
y4eOHOT0 IpernogaBacMbIX mpolecca CpeiCTBaMu | y4eOHBIX MPEAMETOB
mpoiecca y4eOHBIX MPEIMETOB MPEroaBacMbIX
cpeacTBaMu y4eOHBIX MPEIMETOB
MIPET0/1aBaeMbIX
y4eOHBIX
IPEIMETOB
I1K-12 - Cnoco6en pykoBoguth | CriocoOeH pykoBoauTh | CriocoOeH pyKOBOAUTh
CIOCOOHOCTh yueOHo- yueOHo- yueOHo-
PYKOBOJUTH UCCIeI0BaTeNbCKOM UCCIIeI0BATENLCKOM HCCIIEI0BATENLCKOM
yueOHo- JeSITEeTbHOCTHIO NeSITeTbHOCTHIO JeSITeIbHOCTBIO
HCCIIEIOBATENILCKO | 0OYy4JaIONIMXCs Ha oOyyaromuxcs Ha oOyyaromuxcs Ha




U IeATEeIbHOCTEIO
oOyJaronmxcs

BBICOKOM, TBOPUYECKOM
YpOBHE

HEO0OX0TMMOM yPOBHE

JO0CTATOYHOM YPOBHC

*Menee 18 6amioB — koMneTeHIUs HE chOpMUPOBaHA

4. @oH/J OLICHOYHBIX CPEACTB ISl TEKYLIEro KOHTPOJISA yCIIeBAeMOCTH
@OoH/IBI OLIEHOYHBIX CPEICTB BKIFOYAET:

1) KOHTpoOJIbHBIE PAOOTHI 1O AUCIUILIUHE

2) npoOMEXYTOUYHbIE TECTHI

4.2.1. Kputepuu olieHUBaHUS MO OIEHOYHOMY CPeACTBY 2. Kommponvnas paboma

Nel
Kpurepuu ouienrBanus KonnuectBo 6amnoB (Bkiajg B
pPEUTHHT)
Brmmomnneno 1 3aganue 3,6
Brimonaeno 2 3amanus 4.8
Brmmosnneno 3 3aganust 6
MaxkcuMalIbHBINH OalI 6

4.2.2. Kputepuu OIEHUBAHUS MO OIEHOYHOMY cpenctBy 3. Kommpoavnas paboma

No 2
Kpurepuu ouenusanus KonunuectBo 6amoB (Bkiaj B
pPEUTHHT)
Bemonueno 1 3amanue 3,6
Brimonueno 2 3aganus 4.8
BrimonneHo 3 3aganus 6
MakcuManbHbBIN Oat 6




5. Ouenovnbie cpeAcTBA (KOHTPOJbHO-U3MEPHUTEIbHbIC MATEPHAJIbI)
1. BOITPOCHI JIJIs1 IOATOTOBKH K SK3AMEHY

1. OcHOBHBIE TOHATHUSA Kypca.
BoruncnauTenbHblil SKCIEPUMEHT, MaTeMaTHUYeCKask MOJIENb, TUCKPETU3allMs MAaT.MOJIE/IH, CETKa,
mar CeTKH, y3e1 CETKH, CETOYHas (YHKIHSA. AHAIU3 TOYHOCTH PE3yJbTAaTOB YHCICHHOTO
pemieHus 3amavd. VICTOYHWUKKM BO3HUKHOBEHHS  TOTPEIIHOCTH,a0COIOTHASI IOTPEIIHOCTD,
OTHOCHTEIbHAS MMOTPEIIHOCTh, HCTOYHUKH MOTPEITHOCTH, YCTOMYUBOCTD, CXOJUMOCTb.

2. Pemienne HEMMHEIHOTO ypaBHEHUS!.
Utepanmonnbie METOMBI, ATalbl PEUICHUS HEJIMHEWHOTO YPaBHEHHUS, YCIOBHUE CYIIECTBOBAaHUS
€IMHCTBEHHOTO KOPHS Ha OTPE3KE, COCOObI OTAEIEHUS KOPHSL.
Meronpl pocToil urepanuu, HplOTOHA, TUXOTOMUHU, XOpJ, CEKYIIUX. Y CIOBHUS CXOJMMOCTH,
BBIOOP HAYAIBHOTO MPUOIIKEHUS, KPUTEPUU OIEHKH TTOTPEITHOCTH.

3. Pemenue cucreM HeTMHEHHBIX YPaBHEHHH.
Meron urepannu, Meroa HeroTOHA I CHCTEM HEJTMHEHHBIX YPAaBHEHUM.

4. Pemienue cucteM JIMHEWHBIX ypaBHEHUH.
CX0IuMOCTbh METOJIOB U €€ KPUTEPHH, HEBSI3KA, YHCIIO O0YCIOBIEHHOCTH, OILIEHKA OTPEIIHOCTH.
[Ipsimbie  metoabl: meton [aycca (CcXembl €IUHCTBEHHOTO JIEJICHUS W ONTHMAJIBHOTO
WCKIIFOUEHHUSI ), TIPOTOHKA. MTepanimonHbie MeTObl: MeTo SkoOu, 3eiaens, mpoCcToi UTepaInH,
Puuapacona, MeTo; MUHUMATBHBIX HEBS30K.

5. [Tpubnmxenue GyHKIUH.
WNHuTteprionsmus, ycioBre WHTEPIOJIAINH, HHTEPHOIAIUOHHBIE (popmynsl Jlarpanxka u HeroToHa.
Kycouno-nmonuHOMUaNbHAsT HHTEPIIONAINSA, KYOMYECKHE CIUTAHBI. ATMPOKCUMAIIHS, YCIOBHE
anMPOKCUMAIIUH, ATIITPOKCUMAITUS TTOJTMHOMAaMH TI0 METOy HAUMEHBIIINX KBaIPaTOB.

6. Yucnennoe muddepeHnrpoBanue.
Koneuno-pazHocTHasi anmpokcuMainusi Mpou3BOAHON. HeKoppeKTHOCTh omepaiuyd 4hCICHHOTO
mupdepenuupoBanus.  Yucnennoe — auddepeHnupoBanue mnyrem  auddepeHnupoBaHus
MHTEPIOJSIIUOHHBIX (OPMYN, TOTPemHOCcTh GOopMys, MOPAIOK TOUYHOCTH (Qopmyn. HacTHble
MIPOU3BOIHBIE.

7. UncneHHOe UHTErPUpPOBaHUE.
KBanmparypusie cymMMbl U Qopmysbl, (OpMYIbl HPSIMOYrOJBHUKOB, Tpaneuud, CumricoHa.
[TorpemHocTs KBagpaTypHBIX (GOPMYII, MOPSIOK TOYHOCTH (GOpMYJ, aroOCTEePUOPHBIE OLEHKU
norpemHocTH o hopmyse Pynre. BepostHocTHbie MeTo161. MeTo MonTe-Kapio.

8. Pemenne 0ObIKHOBEHHBIX AU(GEPCHITUATBHBIX YPABHCHH.
Cerka u cerounas (yHkuus, pemenue 3agaun Ko 115 0ObIKHOBEHHBIX T depeHInaTbHbIX
YpaBHEHUH M CUCTEM ypaBHEHHH meTojaMu Jijepa, Pynre-Kyrra, Anamca, nmopsiok TOYHOCTH
METO/JI0B U CHOCOObl OIEHKM NOTPEIIHOCTH pelieHus. PemieHune KpaeBbIX 3adad s
g depeHIrnanbHbIX YpaBHEHHH BTOPOTO MOPSIKA: METOIbI CTPENbObI U MPOTOHKHU.

9. Pemenne nuddepeHnanbHbIX YpaBHEHHM B YaCTHBIX POU3BO/IHBIX.
Cerka u cerouyHas (QyHKIUS, aNmpOKCUMAIMs YpaBHEHUH, pa3HOCTHas cXema, MOPAI0K
TOYHOCTH, YCTOMYMBOCTh, CXOJAUMOCTH, IIAOJIOH, SIBHBIE M HESBHBIE CXEMBI, KIaCcCHU(pUKAIUS
ypaBHEHUN MaTeMaTH4ecKOW (U3MKU, MPUMEPHI PA3HOCTHBIX CXeM [UIsi NapaboJIMYecKoro,
TUNEepOOTNYECKOT0, AIJICNTHYECKOTO YPaBHEHHIHA.



2. KOHTPOJIbHBIE PABOTBI

KOHTPOJIBHAS PABOTA Ne 1

1 sapuanm
1. Pewmts ypaBHenne 2X°-3X°-12x-5=0 MeTO10M TONOBUHHOTO JENCHHUs C TOUHOCThI0 =107
2. Pemmth cucteMy JIMHEHHBIX YpaBHEHUN METOAOM SIK0OM C TOYHOCTHIO =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
4,5%, +2,3X, +9,8x; +2,7x, +0,3x, = 58,74
0,2x, +0,4x, +1,7x, + 2,5%, +0,2x, =19,581
2,5x, +0,3x, +0,2X; + 2,5x, +5,5%, = 47,052

3. W3BectHbl 3HaYeHUS QYHKIIUH B 3 TOUKAX
Xo=1, X1= 1,5, Xo= 2
f,=2,718282, f,=4,481689, f, = 7,389056
BoccranoButh GyHkmuio Ha oTpeske [ 1,2] mosb3ysich HHTEPHOISIIMOHHON GopMyioi Jlarpanxa
([mst mpoBepKH . — ncxoaHasT QYHKITUS f(x)=¢)
2 eapuanm
1. Pemnts ypaBHenue 2X°-3x%-12X-5=0 MeT00M IIPOCTON HTepalHy C TouHOCThI0 £=107°
2.PemuTh cuCTeMy JTMHEHHBIX YPaBHCHHA METOI0M 3eielss C TOYHOCTHIO 8=10'6;
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, + 2,3, +9,8X, +2,7x, + 0,3x, =58,74
0,2x, +0,4%, +1,7X; + 2,5%, +0,2x, =19,581
2,5x, +0,3x, +0,2X; + 2,5x, +5,5%, = 47,052

3.3BecTHBI 3Ha4YeHHS (QYHKIIUU B 3 TOUKAX

Xo= 1, Xi= 1,5, Xo= 2
fo=2,718282, f1 = 4,481689, f, = 7,389056
BoccranoButh Gynkmuio Ha oTpeske [1,2], moap3ysach HHTEPIIOIAIMOHHON (popmysoit HetoToHa.
(Jlst mpoBepKH — MCXOaHAsA QYHKIUSL f(x)=¢")
3 eapuanm

3 2 109
1. Pemnth ypaBHeHue 2X -3X"-12X-5=0 metomom HeroToHa (KacaTenpbHBIX) C TOUHOCTHIO £€=10
2.Pemmth cucteMy JIMHEHHBIX ypaBHEHUI METOA0M ['aycca, BBITIOIHUTH IPOBEPKY.

7,8%, +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, +9,8%; +2,7x, +0,3x, =58,74
0,2x, +0,4x, +1,7X, + 2,5%, +0,2x; =19,581
2,5x, +0,3x, +0,2X; + 2,5x, +5,5%, = 47,052

3.W3BecTHBI 3HaUeHUs (QYHKIUH B 3 TOUKAX

Xo=1, X1=1,5, Xo= 2
f0=3,718282, 1 =5,481689, f, = 8,389056
BoccranoButs ¢yaknuio Ha otpeske [1,2], moabp3ysach HHTEPIOISAIHOHHON (HOpMyIon
Jlarpanxa.
(st mpoBepku — ncxoaHast QYHKIUS f(x)=e"+1)
4 éapuanm

1. Pemuth ypaBHEHHE 2x3-3x%-12%-5=0 METOJOM XOpJ C TOYHOCTBIO £=10"°



2.Pemmthb cucTeMy JIMHEHHBIX YPaBHEHUH METOJO0M MPOTOHKH, BHITIOJHUTH IPOBEPKY;
7,8x, +0,1x, = 9,828

2,3x, —10,8x, +1,8x, = -16,233

2,3%, +9,8X; +2,7x, = 51,504

17x, +2,5%, +0,2x, =18,399

2,5X, +5,5%; = 42,585

3.U3BecTHBI 3HaYEeHUS (QYHKIIUH B 3 TOUKAX

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

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

BoccranoButh pyHKIMIO Ha 0Tpe3ke [ 1,2], moab3ysach HHTEPOIAIIMOHHON hopMyioii HeroToHa.
([nst mpoBepKH . — ncxoaHas QYHKIUSL f(x)=e*+1)

KOHTPOJIBHASA PABOTA Ne2
1 sapuanm

BBIMHCIITS IPHOIMIKEHHbIE 3HA4eHHs ponsBoaHoit Gyrkmmn f(X) X € [01] ¢ tounoctsio
=107
f(x)=2x*+9x%-21

1
X -
2. BwrauciuTh HHTETpAT je dX ¢ touynocrsro 0=10 1o dbopmyne CumricoHna
(0]

3. Pemmts 3amauy Komm s OJ1Y meromom Diinepa

V=321
YO=—1L
[ToyueHHOE MPUOIMIKEHHOE PEIICHUE CPABHUTH C TOYHBIM

y=e“ —x
2 eapuanm

Borurciants mprOIMKeHHbIC 3HAYCHUS TPpou3BoAHON GyHKIMHU f(X), X € [0,1] C TOYHOCTEBIO
0=10"
f(x)=2x>+9x%-21

1

X -
2. Bpluucnuth UHTErpal Ie dX ¢ touynoctbro =107 o GopMysIe CPEIHIX MPIMOYTONbHIKOB
(0]

3. Pemuts 3agauy Komu s O1Y MmoauduurpoBaHHBIM MeTOI0M Ditnepa

V=3 28—
YO=—1L
[TonmyuenHoe MpUOIMKEHHOE PEIlIEHNE CPABHUTH C TOUHBIM

y=e* —x

3 eapuanm

o%u
1. BLILII/ICJ'II/ITI) 3HAYCHUA 8 > HOJ'H:BYHCL KOHCLIHO'pa?)HOCTHBIM COOTHOIICHUEM, HOCTpOCHHBIM
X

Ha TOPU30HTAIBHOM TpexTouedHoM mabnone, <</ <O

U(xy) =X + X y'+y’



1
X
2. BpluucIMTh HHTErpAT _fe dX meromom Monte-Kapiio
o]

3. Pemmrts 3agauy Komu ans OJ1Y meronom Pynre-Kyrra 4 mopsiaka Tounoctu

V=3 28—
YO
[TonyueHHO€E NPUOINKEHHOE PELLIEHNE CPABHUTD C TOUHBIM

y=e< —x

4 sapuanm
ou

1. Brerumciauth 3HAYCHUS oy ° MOJIB3YACh KOHCYHO-PAa3HOCTHBIM COOTHOIICHUEM, ITIOCTPOCHHBIM Ha

BEPTUKAIBHOM TPEXTOUYEHHOM I11a0JIOHE, <2y Han|
u(xy) =X+ X" y+y’

1

X - v
2. Bovrumcnauth HHTETpAI .fe dX ¢ rounoctsro =107 1o opmysie Tparmeruii.
(0]

3. Pemuts 3amauy Komm mst OAY metonom Diinepa

V=" +R /<>
YO—=TyvO—1
[TonydeHHOE MPUOJIMIKEHHOE PEIICHUE CPABHUTE C TOYHBIM

y=e* —x



3. TecroBble 3aJaHus 10 KYpCY
«YucjieHHbIE METOABDY

TecToBBIC 3aaHus 1O KYypCy «YUwncnennrie METOOAbI» pa3pa60TaHH JJIs1 HMCIIOJIb30BAaHUA B
mnmpoucaypax IMpPOMCKYTOYHOIo TCCTUPOBAHHA C MLCJIbKO OLCHKKW YPOBHA IIOATOTOBKH CTYIACHTOB.
YpOBEHb CIOKHOCTU 3a/laHUll U UX COJEPKAHUE MOJHOCThIO coOoTBETCTBYET TpeboBaHusM OI'OC nus
MIEJarOTUYECKUX CIEHHUAIBHOCTEN. Y CIOBUSA IIPOBENCHHUS TECTUPOBAHMS OIMCAaHbl B MHCTPYKLHMHM K
TECTY.

Ha3nauenue: KonTpons 3HaHUI IPU IPOMEXKYTOYHOM M UTOTOBOM TECTHPOBAHUU
Bpewms Bemmonaenus: 90 MuHyT

Konmuectso 3anannii: 30

Tun 3agannii: 3aKpBITHIN

Dopma mecmosvix 3a0aHuli
Tect cocTouT U3 3a7aHuii ¢ BBIOOPOM OJJTHOTO OTBETA U3 YEThIPEX MpPeIoKEHHBIX. OTBETHI
YKa3bIBAIOTCS Ha CHEMAIbHOM OJTaHKe ¢ Tabiuieil HOMEpOB 3a/laHui.
Aneopumm nposepxu
® 32 MMPaBUWJIBHBIN OTBET UCTILITYEMbIN MOJydaeT oT 1 10 3 6ayIoB B 3aBUCHMOCTH OT CJIOKHOCTH
3aNgaHus,
e 32 HEMpaBWJIbHBIN WM HEYKa3aHHbBIN 0TBET — () OaIoB.

MOJAYJIb 2 YuciieHHbIe METO/AbI pellieHus 3a/1a4 ajareopbl
1.1. Pemienue HeJIMHEHOT O YPAaBHEHUS

1.1 Pemenve HENMMHENHOTO YpaBHEHUS
AOGCOJTFOTHAs! TIOTPEITHOCTD 3TO
AOGCOTFOTHOE 3HAYCHUE MPUOTMKEHHOTO PEIICHUS
AGCOIOTHOE 3HAaUYE€HUE TOYHOTO PelIeHuUs
AGCOTIOTHOE 3HAUEHUE PA3HOCTH MEXKIY TOUYHBIM U IPUOIMKEHHBIM pPelIeHUEM
AGCOTIOTHOE 3HAUEHUE OTHOIIEHUS! TOYHOTO PElIeHUs K TPUOIMKEHHOMY

Ha otpeske [a,b]cymiecTByeT kKopeHb ypaBHeHus f(X)=0 eciau
f(x) He MeHseT 3HaK Ha [a,b]
f(x) nBaxknb1 quddepeHupyema Ha (a,b) 1 ee MPOU3BOIHBIC HE MEHSIOT 3HAK
f'(x) menseT 3HaK Ha [a,b]
f(x) mensier 3HaK Ha [a,b]

YcnoBue Hanuuus Ha OTpe3ke [a,b] equHCTBEHHOTro KOpHs ypaBHeHus f{(x)=0
f(X) HEnmpephIBHA, MOHOTOHHA U MEHSICT 3HAaK Ha [a,b]
f(x) nenpepriBHa U quddepeHnrpyemMa Ha (a,b)
f(x) nBax bl HenpepbIBHO Auddepenupyema Ha (a,b) u ee mMpou3BoJHBIC HE MEHSIOT 3HAK Ha [a,b]
f(x) mensier 3HaK Ha [a,b]

Metoa qUXOTOMMH (JIeI€HUs OTpe3Ka MOToJIaM) CIIY)KUT s
1. PemeHus cucteM JIMHEHHBIX YpaBHEHUI
2. PemieHus HeMMHEWHOTO ypaBHEHHUs
3. Bebruncnenus onpeneneHHOro HHTErpaia
4. HaxoxneHuss MUHUMYMa (QYHKIUU

MeTtoz Xopz CILY’KUT IJIs
1. PemieHust HETMHEWHOTO ypaBHEHUS
2. Brruucienus onpeneneHHOro HHTerpaia
3. Haxoxnenus MuHuMyMa QyHKIHH



4. HaxosaeHust npuOIMKEHHOTO 3HAYCHUS TPOU3BOHOM

Meron KacaTenbHBIX CIIYXKUT IS
1. HaxoxaeHus npuOIMKEHHOTO 3HAYCHUS IPOU3BOJHON
2. Pemenus cucteM JIMHEWHBIX YpaBHEHHMA
3. Pemenus HenmUHEWHOTO ypaBHEHUS
4. BpluncieHus ONPEIeIEHHOTO UHTErpaja

Meron CeKylmux CIIyKUT IS

. Pemienuns 0ObIKHOBEHHOTO U PEPEHLINATBLHOTO YPaBHEHUS

2. Pemenus nuddepeHnnanbHOrO ypaBHEHUS B YaCTHBIX TPOU3BOIHBIX
3. Pemenus cucreM IMHEHHBIX YpaBHEHHHA

4. PenieHust HEIMHEMHOTO ypaBHEHUS

-

Meron cexymux sBiseTcs

. OgHoIIaroBsIM METOIOM

2. JIByXmaroBbIM METOIOM

3. TpexmiaroBeiM METOJ0M

4. UYeTpIpexniaroBbIM METOI0M

-

Merto KacaTelIbHbIX SBJISIETCS
1. OpmHOIIaroBEIM METOIOM
2. JIByXmiaroBbIM METOJIOM
3. TpexmiaroBeIM METOJ0M
4. UYeTwIpeXmiaroBbIM METOIOM

[TepBrlit aTan pemeHrus HETMHEHHOTO YPaBHEHUS -

. OreHka norpenrHocTu

2. 3ajnaHue HavyaJIbHOTO MPHUOIMKEHUS K KOPHIO
3. Ortnenenne KOpHs

4. HaxoxeHue mpou3BOIHOM

[N

O1ieHKa MOTPEITHOCTH METOa JUMXOTOMHH JJISl PEIICHUS
HenuHelHoro ypaBHeHus f(x)=0 ([a,b] - HCXOTHBII OTPE30K, N - HOMEP UTEPALIUHN):

1. (b-a)n

2. (b-a)n/2n

3. (b-a)/2n

4. (b+a)/2
OlLieHKa TOTPEIHOCTH METO 1A TPOCTOM UTEPAIMHU IS pelIeH s HEJIMHEWHOTo ypaBHeHus f(x)=0
(x=9(x))

1. r<q(xn-xn-1)/(1-g), Xn - n-oe npubIKEeHUE,  — KOIQDUIMEHT CKATHUS 11 PYHKIUH (X)

r < max|f '(x)|

2.
3. r<(b-a)/2n, n -uucno ureparuit
4. r <[f(xn)|, Xn - n-oe mpUOIMKEHHOE PEIIEHUE

OtreHka morpenHoctTd MeTo1a HploTOHA JUTs pellieH s HelMHeWHoTo ypaBHeHus f(x)=0
r < (xn-xn-1)/ max|f '(X)|, xn - n-oe npubIMmKeHUE,

2. r <|f(xn)|/min|f ()|, Xn - n-oe mpubIKCHNE

3. r<(b-a)/2n, n -uucno urepanuit

4. r<|f(xn)|, Xn - n-oe npuOINKEHHOE PEIICHHE

=

MeToa AUXOTOMUH (I[CJ'ICHI/ISI OTpPE3Ka HOHOJ’I&M) CXOOUTCA



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

IIpU HAAJIeKaIIeM BbIOOpe HayaabHOTO npuommkenus X 0 u3 [a,b]
eciu |f' (x)| < 1 Ha [a,b]

BCerna

PoNhE

Meto ipocToii uTepanuu ais pemieHus ypaBHeHus f(x)=0 (x=g(x))
MOHO HMCIIOJIb30BaTh, €CITN

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

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

3. |g(x)| <1 msaxwus[ab]

4. Bcerma

Mertoa HeroToHa a1 perieHus: HellmHeHoro ypaHenus f(x)=0
MO>KHO MCIIOJIb30BaTh, €CIIH
1. ¢ynkuus f(x)He mensier 3Hak Ha [a,b]
2. TepBas U BTOpas Mpou3BoIHast GyHKIMHU f(X) He MEHSIOT 3HaK Ha [a,b]
3. BTOpas npomsBoaHas GpyHkuuu f(x) Oosbine Hys Ha [a,b]
4. Bcerma

CxomnMocTh MeToia HeroToHA 3aBUCHUT OT
1. BbIOOpa HaYANBHOTO MPUOIKEHUS
2. JUIMHBI oTpe3ka [a,b]
3. 3HaKa MepBO¥ MPOU3BOIHOM
4. BennuuHbl M=max|f'(X)|

CxXoMMOCTh METO/Ia TPOCTOM UTEpaliy IS pemeHus ypapHeHus f{(x)=0 (x=g(X)) 3aBUCHUT OT
1. BBIOOpa HAYATTLHOTO MPUOIMKEHUS
2. JJIMHBI OTpe3Ka [a,b]
3. 3HaKa MepBOU MPOU3BOIHOM
4. BpIOOpa QyHKIHH g(X)
5.

1.2. PemieHue cucTEM JIMHEHHBIX YPaBHEHUM

OTtHocuTenbHasl MOTPEIIHOCTH 3TO
1. OrtHoumeHue NpUOIHKEHHOTO PEIICHUS K TOUHOMY
2. Pa3HoCTb MeXAy TOYHBIM U MPUOIMKEHHBIM pPelIeHUEM
3. OrtHomeHne abCOTOTHONM MOTPEIIHOCTH K MPUOIMKEHHOMY PELICHUIO
4. OtHouieHus a0COJIFOTHOM MOTPEHIHOCTH K TOUHOMY PEIICHHUIO

Bekrop HeBs3kH 3TO
1. Ywucno o0ycioBIeHHOCTH MaTpUllbl K03 duiineHToB
2. Pa3HOCTB MEX]ly TOUHBIM M MPUOJIMKCHHBIM PEIICHUEM CHCTEMBI
3. Pa3HOCTB MeXly IpaBOii H JICBOH YaCTSIMHU YPAaBHEHUH MPH MMOJICTAHOBKE B HUX
MPUOJIMKEHHOTO PEIICHHSI
4. TlpuOnmxeHHOEe PEIICHHE CHCTEMBbI

HpSIMLIe MCTObI pCHICHUS JIMHEWHBIX CUCTEM - 3TO MCTOBbI,
1. HCIIOJIB3YIOIHUE TSI HAXOXKACHUSA HpI/I6J'II/I)I(eHHOFO peuICHUA I/ITepaI_II/IOHHHﬁ mnmpounecc
2. HCIIOJIB3YIOIINE JIS1 HAXOXKACHUS TOYHOT'O pCIICHUSA HTepaHHOHHLIﬁ mponecc
3. MO3BOJISIONINE HANTH HpI/I6J'II/I)KeHHOC PCHICHUC 3a KOHCYHOC YUCIIO 1IaroB
4, MO3BOJISIONINE HANTH TOYHOE PCHICHUC 3a KOHCYHOC YUCIIO IaroB

I/ITepaHI/IOHHBIC MCTOAbI PCHICHUS JIMHEWHBIX CUCTEM - 3TO MCTO/HI,
1. HCIOJIB3YIOINE TSI HAXOXKICHUSA HpI/I6J'II/I)KCHHOFO peicHuAd I/ITCpaHHOHHBIﬁ nponecc



2. WCHOJNB3YIOUINE I HAXOKICHHUS TOYHOTO PEIIeHHs UTEPALMOHHBINA TPOIIecCe
3. MO3BOJIAIONUINE HANTH MPUOIMKEHHOE PEIICHUE 32 KOHEYHOE YHCIIO IaroB
4. TO03BOJIAIOLIME HAMTH TOUHOE pPElICHNE 32 KOHEUHOE YMCIIO 111aroB

Meto1 NPOTOHKHU CITYKUT ISt
1. Pemenus 3amaun Komu a1t 0GIKHOBEHHOTO UG HEpEeHIIMATBHOTO Yp-Hs
2. Pemenus cuctemMbl TMHEHHBIX YPaBHEHUH C KJIIETOYHOUN MaTpHUIIEH
3. Pemenus cucreMbl HENMMHEHHBIX YpaBHEHUH
4. PemieHus cuctemMbl JMHEWHBIX YPaBHEHUH C TpeXuaroHaJbHON MaTpulei

MeTo1 MUHMMAaJIbHBIX HEBSA30K CIIYXKUT JIJIs
1. peuieHus HEIMHEWHOTO YpaBHEHMUS
2. pemeHus CUCTeMbI JIMHEWHBIX YpaBHEHHHA
3. pemeHHs CUCTEMBI TU(PepeHIIHATHHBIX YPaBHEHUH
4. moucka MUHMUMYyMa (pyHKUIUU
5. HAXOXKJEHHS OIpe/IeIeHHOI0 HHTerpaa

Cytb MeToga ["aycca npu pelieHuu CUCTEMBI JIMHEHHBIX YpaBHEHUN 3aKIII0UaeTCs B
1. cBeneHUM CUCTEMBI K TPEXIMAarOHAJIBHOMY BUY
2. CBEICHUU CHCTEMBI K TPEYTOJIbHOMY BUIY
3. TMOCTPOEHUH UTEPAIIIOHHOTO TPOIIecca YTOYHEHUS PEIICHHUS
4. 3aMeHe MEepPEeMEHHBIX U CBE/ICHUIO MTPaBbIX YaCTeH K HYIIIO

Meropn 3eliens no3BoIsSET
1. pemuts npoGieMy COOCTBEHHBIX 3HAUEHUN MaTPUIIbI
2. PEIINTh CUCTEMY JIMHEHHBIX YpaBHCHUI
3. BBIYUCIUTD ONPEACTUTENb MAaTPHUILIBI JIFOOOTO MOPsIIKA
4. TOCTpPOUTH KBapaTypHyIo GOpMYIy [UIs BBIYMCIIEHUS WHTErpalia

Meton 3eliaens 3aKiIro4YacTcs B
1. mocTpoeHuU TPEYroJbHON CUCTEMBI M 3aTEM IPUMEHEHHE TIPOCTOM UTEpalUN
2. TPaHCTIOHMPOBAHWUW MATPHUIILI M 3aTEM MPUMEHEHHUE TTPOCTON UTEPALINH
3. BOBJICYCHUU BHOBb HaWJICHHBIX MPUOIMKCHUNM HEU3BECT. HA KaXOM IIare UTepaluu
4. cBelIeHUHU K JMAroOHAIBHOMY MPEoOIalaHuIo

MeTo MPOrOHKHU KCIIOJIB3YET

BEKTOD - TPAJUEHT (QYHKIUH

anroput™ Meroza ["aycca

UTEPAIMOHHBIN TPOLIECC

cOOCTBEHHBIC YHCIIa MATPHIIBI KO PHUITMEHTOB

el A

J1J1 OIIEHKU MaJIOCTH BEKTOPA HEBSI3KH HUCIIOJIb3YETCS
HOpPMa BEKTOpa

cOOCTBEHHOE YHUCIIO BEKTOpa

IpaJueHT BEKTOpa

MOTPELIHOCTh PEIIECHUs

el A

JU1s OLIeHKHM MOTPEIIHOCTH MeTo1a SIkoOu perieHust CUCTeMbl IMHEHHBIX YpaBHEHUI HE00X0AUMO
OTIpeNIeNIUTh

1. HopMy NpUOIMIKEHHOTO PEeLIeHUS

2. coOCTBEHHbIE YKCia MaTpULbl K03 umeHToB

3. BEKTOp HEBS3KHU NPUOIMKEHHOTO PELICHHUs

4. BEKTOP-TPaIMEHT NPUOIMKEHHOTO PEeIIeHUs



[TorpemrHocTh TPUOINKEHHOTO PEIICHUS TUHEHHON CUCTEMbI TEM MEHBbIIIE
1. uem MeHbIlIe HOpMa BEKTOpA IPABOM 4acTu
2. YeM MEHbIIIEe HOPMa BEKTOpa HEBSI3KU
3. 4eM 0oJbIlIe HOPMa BEKTOpa MPHOIMKEHHOTO PEILICHHS
4. yem 0oJibIlIe HOPMA BEKTOPA HEBS3KU

[Tycte X'-ipubimkeHHOE pelieHne TUHEHHON cucTeMbl A * X =F,
D'-BekTop HEBSA3KM 3TOTO pelieHus, A'-marpuna, oopaTHas K MaTpuLe A,
R - morpeniHocTh penieHus oneHBaeTcs o popmyIe:

R <Al [IATl

R <Dl / [|Fl

R <||FI| 7|A]]

R <Dl = [IA]

el N =

Martpuna ko3pduIueHToB 0yIeT XopoIIo 00yCIOBIEHHON ecin
YHCII0 00YCIIOBICHHOCTH MEHbIIE |

YKCII0 00YCIOBIEHHOCTH paBHO 1

4KCII0 00YCIOBIEHHOCTH paBHO ()

YHUCJIO 00YCIOBJICHHOCTH OoJiblie 1

CX0IuMOCTh UTEPALIMOHHBIX METOJOB PEIIEHUS CUCTEM JIMHEHHBIX YPABHEHUN 3aBUCHUT OT
1. ot BeIOOpa HaUaNBHOTO MPUOIMKEHUS
2. OT IMAaroHaJbHHOTO MPEOoOIIaTaHus MaTPHIIBI
3. OT COOCTBEHHBIX YHCEI MaTPHUIIBI
4. OT mpaBOM YACTH CUCTEMBI

MOAYJIb 3 lIpubaun:kenue GpyHkuumii

HNuTepnonsmus - 3To
1. Talymsamus GpyHKIUHA
2. puckperu3anus GyHKIIUN
3. BoccTaHOBJIEHUE (DYHKITUU
4. moctpoenue rpaduka

YciioBrue UHTEPIOJIALNU:

. MHTepHoJupyromas QyHKIus oOpaniaercs B HOJIb B y3JIaX UHTEPHOJISIUU

2. 3HAYEHHE MHTEPIOIUPYIOLIEH U UCXOIHOM (-1IMK COBMAAAIOT B y3JIaX MHTEPIOJISALNN
3. OTKJIOHEHHE MHTEPIONUPYIOLIEH (-I[UU OT UCXOIHOM I0CTATOYHO MAJIO

4. uCXo/Has U MHTEPIONUpYIomas G-IIMK HE MEHSIOT 3HAK Ha OTPE3KE UHTEPIIOISIINU

=

YcnoBue anmpoKCUMaIiu:

. COBIaJIcHUE 3HAUYCHUH alMpPOKCUMUPYIOIIECH U UCXOTHOU (-1IUU B y37ax.

2. OTKJIOHEHHE alpPOKCUMHUPYIOUIEH PYHKIUHA OT UCXOTHON MUHUMAIILHO

3. anmpokxcuMupyromias QyHKIHs COBIAAAET C UCXOAHOM HA IPpaHUIAX OTpe3Ka
4. mpou3BoJHAas amrpokcuMupyomen GyHkiuu oopamaercs B 0 B y3nax.

-

Metoa HaUMEHbUINX KBAAPaTOB NpeAHa3HAYEH IS
1. nmoctpoeHHs HHTEPHOSALMOHHOTO MMOJIMHOMA 2-i CTENEHH
2. WHTepHoJAIUU QYyHKIUU
3. anmpokcumanuu GyHKIUH
4. moucka MUHUMyMa (DyHKIHU

B kauecTBe uHTEpHONUPYIOIEH PYHKIIMHA BHIOUpAETCs
1. mobas TpaHCIeHIeHTHAS (QYHKIHS



2. mro0ast TpuroHOMeTpudeckas QyHKIUs
3. MHOTOYJICH
4. 0000I1IeHHBII MHOTOYJICH

B kagectBe annpoxcuMmupytomei GyHKINU BRIOMpaeTcs
1. mro0as TpaHcueHAeHTHAS QYHKIUSA
2. mrobast TpuroHOMeTpudecKas QyHKIUs
3. MHOTO4ICH
4. 0000MIEeHHBIII MHOTOUJICH

CreneHp MHTEPHOJSILUOHHOTO MHOTOYWICHA 3aBUCUT OT
. YHCIa Y3JI0B HHTEPHOJISAIUA

2. TOTPENIHOCTHA UHTEPIOJISIIUH

3. 3amaercs MpOU3BOJILHO

4. BOCCTaHaBIMBaeMOU QpyHKUNU

-

Crenenp 00001LIEHHOIO MHOTOYJIEHA, AlIIPOKCUMHPYIOLIEro (PYHKIUIO 3aBUCUT OT
1. umcna y310B HHTEPIOISIIUN
2. TOTPENUTHOCTH WHTEPIOJISAINN
3. 3amaercs MpOU3BOJILHO
4. BOCCTaHaBIMBaeMOU QpyHKUINU

WnTepnonsuronnas popmyna Jlarpanxa

. SIBIIIETCS MHOTOYJIEHOM, HHTEPIIOJIHPYIOIIUM CETOUHYIO (DYHKITHIO

2. ABJISICTCA MHOTOYJICHOM, HAMMCHEC OTKIIOHAIOIUMCSA OT HYJIA

3. SBISIETCS MHOTOWIEHOM HaWJIy4Ilero NpuOIMKEeHUs Ui SKCIIOHEHTHI

4. sBISICTCSI MHOTOWICHOM, HHTEPIIOIUPYIONTAM JIOTApU(HMHUUECKYIO (PYHKITHIO

[EY

WNuTtepnionsmuonnas ¢popmyna HeroToHa comepxut
paszesieHHble Pa3HOCTH

MIPOU3BO/IHBIE B y3JIaX HHTEPIOJIALINN
CUHYCBI

KOCHHYCBI

el N =

Jliis moctpoenust 0000I1IEHHOT0 MHOTOWIEHA IO METOTy MUHUMAJIbHBIX KBAJAPAaTOB HCIOIb3yeTCs
Cucrema noka3areabHbIX (YHKIHI

Cucrema cTeneHHbIX (QYHKIIUHA

Cucrema J10OBIX THHEWHO-HE3aBUCUMBIX (PYHKITHI

Cucrema J1100BIX JIMHEWHO-3aBUCUMBIX ()YHKIIHIA

i N =

Jlnst pacdera K03 UIIMEHTOB 0000IIEHHOTO MHOTOWICHA 110 METO/Iy MUHUMAJIbHBIX KBaJPATOB
HE00X0IUMO

1. Pemmwth cuCTEMY HEJTMHEWHBIX YPaBHEHHH

2. Pemmtb cuctemy JIMHEHHBIX YpaBHECHUN

3. IlpomuddepenupoBars CUCTEMY JTNHEHHO-HE3AaBUCUMBIX (PYHKIIUN

4. HaiiTh MUHUMYM HCXOJHOU (YHKIIUU

MOAYJIb 4 YuciieHHBbIC METOABI PeLICHUs 32124 MATEMaTHYEeCKOI0 AHAJIN3a

Jlnist mpuOIM>KEHHOTO BBIUMCIIEHHSI TPOU3BOAHOM (yHKInU f'(X) HCTIONB3YIOT
KBanpatypHbie popMyIibl

OTHOIIEHUS! KOHEUHBIX pa3HOCTEH

Cucrembl TMHENHBIX YpaBHEHUN

Cucrempl HETMHEWHBIX ypaBHEHUN

el A



[TopsiIok TOYHOCTH KOHEUHO-PA3HOCTHON (DOPMYIIBI - ITO

MakcuMalibHasi CTENEHb MHOTOWIEHA, AJIsI KOTOPOr0 OHA BEpHA
KosmuecTBo y3110B 110 KOTOPBIM OHA IOCTPOCHA

Yucno y3noB B popMysie ¢ y4eTOM KPaTHOCTH

[Tokazarens cTenenu, ¢ KOTOPbIM ar BXOAUT B OLUEHKY IMOTPEIIHOCTH

PoNE

JUist puOIMKEHHOTO BEIYUCIICHHS OTIPEICTICHHOTO HHTETpajla HCIIOIb3YIOT
KBanpatypnsie GpopmyIisl

OTHoILIIEHUS! KOHEUHBIX pa3HOCTEN

Cucrembl TUHEHHBIX YpaBHEHUN

Cucrembl HETUHEWHBIX YpaBHEHUN

PoNbE

KBanparypnas popmyna npenHazHadeHa Juis
1. Tlpubnuxenust yHKIUU O METOAY HAaUMEHBILINX KBa/IpaToB
2. TlpuOnmXeHHOTO BBIYHCIICHUS ONPEIeSICHHBIX HHTETPaJIOB
3. TpuOnmxeHHOTO BBIYMCICHUS HHTEIPAJIOB OT KBapaTa QyHKIIUH
4. KsagpatnyHOU MHTEPNOSINY QYHKIIUU

[Topsiiox TOYHOCTH KBAaAPATYpHOI GOPMYIIBI - ITO
1. MakcuManbHas CTeTIeHb MHOTOWIEHA, JUIsl KOTOPOTO OHA BEpHA
2. KonmuecTBo y3710B 1O KOTOPBIM OHA MTOCTPOEHA
3. Ywucno y3710B B popMyIIe C yI€TOM KPaTHOCTH
4. Tloxa3aTenb cTENEHH, ¢ KOTOPHIM IIar BXOJUT B OLEHKY IMOTPEUIHOCTH

KBanparypnas popmyna npenHazHadeHa Juist:
1. ympouieHus BEIYUCICHUS (PYHKIIMH B y3JIax
2. ompedeNeHHUs CyMMBI KBaJIpaTOB COOCTBEHHBIX YHCEI MATPHUIIBI
3. TpHONMKEHHOTO BBIYHCIICHUS OMPEICIICHHBIX HHTETPAJIOB
4. TpuOIMKEHHOTO BBIYUCIICHUS MHTETPAJIOB OT KBajapaTa QyHKIIUN

[Topsimok TOYHOCTH KBaIpaTypHO# (POPMYIIBI ATO
1. TlpubGnmxeHHOE 3HAYCHUE MHTETpaia
2. OTJINYME MPUOIMIKEHHOTO 3HAYCHUSI HHTETpajia OT TOYHOTO
3. TMoKazaTellb CTENEHH , C KOTOPBIM IIIar BXOJMT B OIEHKY NOTPEITHOCTH
4. TouKa, B KOTOPOIi 3Ta (hopMysa paBHA HYJIIO

V3en kBaapaTypHOU GOPMYIIBI - 3TO
1. Touka, B KOTOpOii 3Ta opMysa paBHA HYIIO
2. Touxa, B KoTOpO# 3Ta hopMynia UMEET 0COOEHHOCTh
3. VY3en UHTEPHOSIIHUU MOABIHTErPabHOM (PYHKITUN
4. V3en, B KOTOpOM (YHKIIHS UMEET HHTETPUPYEMYIO OCOOEHHOCTh

®opmyna PyHre ucnons3yercs s
1. BeluucieHus Npou3BOJHBIX CETOUHOM (PyHKIMU
2. Bebruncnenus onpeaeneHHOro HHTErpaia OT CeTOUHON (QYHKIIUH
3. OLEeHKH MOTPEeIHOCTH YUCIEHHOTO MU dHepeHIUpOBaHHS
4. OlLeHKHU NOTPeIIHOCTH YUCIEHHOTO UHTEIPUPOBAHUS

Kakoe 13 KOHeYHO-Pa3HOCTHBIX OTHOILIEHUH UMEET HAaUBBICIINI TOPSIIOK TOYHOCTH
1. ¢opmyna naeBbIX pa3HOCTEH
2. (dopmyna mnpaBbIX pa3HOCTEH
3. (dopmyna HeHTpalIbHBIX pa3HOCTEH



[TorpenrHoCTh YMCACHHOTO UG GEepEeHIIMPOBAHNS 3aBUCHT OT
1. 3aBucut ot Buaa auddepeHupyeMoit pyHKIIH
2. 3aBHCHUT OT IlIara CeTKH
3. He 3aBucur Hu oT 4ero

JU1st o Ty4eHus] KOHEYHO-PAa3HOCTHBIX OTHOIICHUH, alllPOKCUMHUPYIOIIKX MPOU3BOIHYIO ¢ Oojiee
BBICOKUM TIOPSITKOM TOYHOCTH MPUMEHSIOT

1. HWHTEepnonsuuoHHbIE MHOTOUYJICHBI

2. Cucrembl IMHEHHO-HE3aBUCUMBIX (DYHKIIHIA

3. Ksanparypusie popmyIisl

4, Meroasl ONTUMHU3AINHA

dopmyna JEBbIX Pa3HOCTEN

Py LIS
1, C
fl(xi) ~ f(xi+1)_f(xi)
2 X =%
f’(xl-) ~ f(xi+l)_f(xi—l)
3. Xivt = Xin

dopmyiia nMpaBbIX Pa3HOCTEN

f’(x,') ~ f(xi):f(xi—l)
1. C

fl(xi) ~ f(xi+l)_f(xi)
2. Xiyg =X

f’(xl-) ~ f(xi+l)_f(xi—l)
3. Xin — X0

dopmyna HeHTpaTbHBIX pa3HOCTEN

< LIS
X =X
1.
fl(xi) ~ f('xi+l)_f(xi)
2. X =%

fl(x) ~ SO = f(x)
3. Xin — X0



Annpokcumanus IporU3BOIHON LIEHTPAJIBLHOM Pa3HOCThIO MMEET MOPSA0K TOYHOCTU
1.1

2. 2
3. 3
4. 4

AnmpoxcuManus Iporu3BOAHOM JIEBOM Pa3HOCTBI0 MMEET MOPSAAOK TOYHOCTH
1.1

2. 2
3. 3
4. 4

AnmpoxcuManus Iporu3BOAHOM MTPABOM Pa3HOCTBIO MMEET MOPSAJO0K TOYHOCTH
1.1

2. 2
3. 3
4. 4

Kakas u3 kBagpatypHbIX (OpMYJl IMEET HauBBICIINI MOPSA0K TOUHOCTH
1. dopmyna cpenHUX NPSIMOYTOJIbHUKOB
2. ¢dopmyna Tpamenunit
3. dopmyna Cumricona
4. ¢opMyna HEHTPaIbHBIX MPSIMOYTOJILHUKOB

KBanparypnas ¢popmysna cpeqHUX TPSIMOYTOJIbHUKOB CTPOUTCS ITPH MTOMOIITH
1. Unrepnonsuuu GyHKIHM Ipu MOMOIIH MHOTOWIeHa HploTOHA 2-011 cTeneHn
2. Wurepnossiiuu GyHKIIMU TPH IOMOIIM MHOTOwWIeHa HploTOHA 4-011 cTeneHn
3. 3ameHe KpUBOJIMHEHHOW Tpamenuu Ha MPsMOYTOJIbHUK
4. 3ameHe KpUBOJWHEHWHOU Tparelny Ha MPSIMOJTUHEHHYIO TPATICIIHIO

Kanparypnas ¢popmyna Tpanemnuii ctTpoutcs npu nmoMoIu

[TpuOnmkeHnn noABIHTETrpabHOM (QYHKIIUU MO0 METO/Iy HAUMEHBIINX KBaJIPaTOB
2. JIvHEHHOW MHTEPIIOIAINY IO IBIHTErPATbHON (PYHKITUN

3. KBagpaTu4HOW MHTEPIIONSLNUN TOIBIHTETPAIbHOM () YHKINH

4. 3aMeHe NOJBIHTErpabHON PYHKIIMU KyOUYEeCKUM CIUIaiHOM

=

Kanparypnas ¢opmysna CUMIICOHA CTPOUTCS MPU TOMOIIH

[TpubnmkeHnn noABIHTErpabHON (QYHKIIUU MO0 METOIy HAUMEHBIINX KBaIPaToOB
2. KBagpaTu4yHON MHTEPIOSLNUN TOIBIHTETPATbHOM () YHKITNH

3. JIuHelHOW HHTEPIOISLHUY OABIHTErPaTbHON QyHKIIUU

4. 3aMeHe NOJBIHTEeTrpabHOU QYHKIIUU KyOUYECKUM CILIaifHOM

=

CDOpMyJ'Ia CpCAHUX IMPAMOYT'OJIbHUKOB:
(a - JICBAd I'rpaHulla 4aCTUYHOI'O OTPE3Ka, b - [IpaBasd rpaHrullda 4aCTUYHOI'O0 OTPE3Ka, h - JJINHA
YAaCTUYHOTI' O OTpe3Ka)

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

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

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

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

®opmyiia Tpanenun



(a - nmeBast rpaHUIA YACTUYHOTO OTPE3Ka, b - IpaBas TPaHMIla YaCTUYHOTO OTpe3Ka, h - JjirHa
YaCTUYHOTO OTPE3KA)

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

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

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

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

®opmyna Cumncona —
(a - meBas rpaHKIla YACTUYHOTO OTPE3Ka, b - MpaBas rpaHuIla YaCTUYHOTO OTpe3Ka, h - juHa
YaCTUYHOTO OTPE3Ka)

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

2. S(H=f((a+th)/2)*h

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

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

[TorpemHocTs cocTaBHOM (HOPMYJIIBI CPEAHUX MPSIMOYTOJIBHUKOB OLIEHUBAETCS [0 (opMyIIe
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

[TorpemrHocTs cocTaBHOM (POPMYITBI TpaNeMii OIIEHUBAETCs TI0 (hopmyre
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
[TorpemrnocTh coctaBHOM popmyasl CHMIICOHA OIICHUBAETCS 10 hOopMYyIie
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

CDopMyna JIEBBIX IMPAMOYI'OJIBHUKOB UMECT MOPAAOK TOYHOCTHU

1.1
2. 2
3. 3
4. 4
®opmyna npaBbIX NPSIMOYTOJIEHUKOB UMEET MOPAA0K TOUHOCTH
1.1
2. 2
3. 3
4. 4
dopmyna cpeHUX MPSIMOYIOJIbHUKOB UMEET MOPAA0K TOYHOCTH
1.1
2. 2
3. 3
4. 4
dopmyna Tpanenuii UMeeT Nops 0K TOYHOCTH
1.1
2. 2

3. 3



4. 4

JU71st aroCTepruOpPHOI OIIEHKH MOTPELIHOCTH YUCICHHOTO HHTETPUPOBAHUS IPUMEHSETCS
®opmyna Pynre

dopmyna cpeHUX MPSIMOYTOJIHLHUKOB

OTHOIIEHNE KOHEYHBIX Pa3HOCTEH

KBanpatypusie popmyIisl

el S =

MOJYJIb 5. YucineHHble MeTOAbI pelieHus AU PepeHHaAIbLHBIX YPABHEHH

Cxema Dilnepa UMeeT NOPAJI0K TOUHOCTH

1.1
2. 2
3. 3
4. 4
Cxema Ditsiepa ¢ mepecueToM UMeeT MOPsII0K TOYHOCTH
1.1
2. 2
3. 3
4. 4

Merons! Pynre-Kyrra sBnstorces
1. oxHOIIArOBBIMHA
2. JBYXIIaroBBIMHU
3. MHOIrOIIaroBBIMU

Merton Ditnepa MOKHO HUCIOJIb30BaTh ISl PEIICHUS
1. mudd.ypaBHEHUI C IMHEWHON TTPaBOM YaCThIO
2. mudd.ypaBHEHUH ¢ HYJIEBOU MTPaBOi 4aCcThIO
3. mnsa moObix qudd. ypaBHEHUN

Merton Ditnepa CIyXuT Jist
1. gucnenHoro pemieHus kpaeBoi 3amaun aist O[Y
2. uwucieHHoro pereHus 3anaun Komm g O[Y
3. BBIYHMCIICHHS 3HAYCHUS OTPEICIICHHOTO MHTETrpaja
4., anmpoKCUMAIIMH IMPOU3BOTHON CETOYHOM (YHKITUHU B 3aIaHHON TOYKE

Merton cTpenbObl IpeaHa3HAYECH JIJIs

. TIPUOJMKEHHOTO BBIYMCIICHUS HHTErpaJia

2. ToImaroBoro pemeHus 3aaaun Ko

3. pelIeHus KpacBO# 3a1aun

4. WTEepalMOHHOTO PELICHHS CUCTEMbI YpaBHEHUI

-

Meto bl PYHFC-KYTTEI HUMCIOT IMOPAJAOK TOYHOCTHU
1

-

2. 2
3. 3
4. 4
CylIHOCTh METO/1a CTPEIIbOBI:

1. 3axkmouaercs B CBCIACHUU PCHICHUSA KpaeBoﬁ 3alavU K pCIICHUIO HECKOJIbKUX 3aJiaYq Komn JJIA
TOT'O K€ YpaBHCHUS



2. 3axiroyaercs B CBEJICHHHM pelIeHHs 3a1aui Komm K pereHnio KpaeBoi 3a/1auu JJIs TOTO JKe
YpaBHEHUS

3axirodaeTcsl B CBEJCHUM pelleHus 3a1aun Koy K perieHnio cCucTeMbl JIMHEHMHBIX YpaBHEHUN
4. 3akioyaeTcs B CBEICHUU PELIEHUS KpacBOW 3aJjaul K PEIICHUIO0 CUCTEMBI JIMHEWHBIX YpaBHEHUI

w

MeTo1bl KOHEUHBIX PA3HOCTEM:
1. 3aknrouaercs B CBEJCHHUM pEIICHUS KPAaeBOl 3a/1auMl K PEIICHUIO0 HECKOIbKUX 3a1a4 Komm st
TOrO € ypaBHEHHUS
2. 3axiroyaercsi B CBEIICHHHM pelieHus 3a1auu Koy K pereHnio KpaeBoi 3a1aud JJIsl TOTO JKe
YpaBHEHUS
3. 3axiroyaercsi B CBeICHUH perieHus 3a1aun Koy K pereHnio CUCTEMbI JIMHEWHBIX YpaBHEHHH
4. 3aki04yaeTcs B CBEICHUHU PELEHUs KPAaeBOM 3a/1auM K PEIICHUIO CUCTEMbl IMHEHHBIX YpaBHEHUN

Pa3HocTHOE ypaBHEHUE OyAET SABIATHCS SIBHBIM, €CIH:
1. B mpaBoif yacTH OTCYTCTBYET yit+1
2. B IpaBYIO YacTh YpaBHEHHS BXOIUT yit+1
3. B IIpPaBYIO YaCTH OTCYTCTBYeET yi-1
4. ecnu B IpaBYIO YacThb YpaBHEHHUS BXOAUT Yyi-1

Pa3HocTHOE ypaBHEHUE OyAET SABIATHCS HESBHBIM, €CIIU:
1. B mpaBoii yacTH ypaBHEHUS OTCYTCTBYeET yit+1
2. B IIpaBO¥ YacCTH ypaBHEHHUS BXOIHT yi+1
3. B IpaBoil YacTH ypaBHEHUS OTCYTCTBYeT yi-K+1
4. B mpaBOM YacTH ypaBHEHHUS BXOIHT yi-K+1

VYpaBHEHMsI ¢ YACTHBIMU MPOU3BOIHBIMH Ha3bIBalOTCA JUd pepeHIranbHble YpaBHEHUS, B KOTOPBIX:
1. Vckomeblie GyHKITUHU, 3aBUCSIIIUE OT OJHOU IMEPEMEHHON M YpaBHEHUS, ONTMCHIBAIONINAEC TAKHUE
3aJlauM, KOTOPbIe MOTYT COAEPKATh CIOKHBIE TPOU3BOTHBIE UCKOMBIX (PYHKLINN
2. Copepxarcs anreOpanyecKkue U TPaHCIECHICHTHBIC (DYHKITMH
3. Hckomble GyHKIMH, 3aBUCSIINE OT MHOTHX MIEPEMEHHBIX M YPAaBHEHUS, OMIMCHIBAIOLINE TaKH1E
3aJlauM, KOTOPbIE MOTYT COAEPKATh CJIOKHBIE TPOU3BOTHBIE UCKOMBIX (PYHKLINN

CMmeniaHHble 3a1a4u:
1. 3apmaum, KOTOpBIE COCTOST B PELICHUU YPaBHEHH MMPH 33JaHHBIX HAYaJIbHBIX YCIOBHSIX
2. 3agauu, npu GopMyIUPOBKE KOTOPOU CTaBATCS T'PAaHUYHbIC U HAYaJIbHBIE YCIOBUS
3. 3agauu, KOTOpbIE COCTOST B PEIICHUN YPaBHEHUH MPU 3aJaHHBIX TPAHUYHBIX YCIOBHSIX

Pa3zHocTHas cxema 310:
1. JIuckperHslii ananor quddepeHnnanbHON 3a1aun
2. JlMcKpeTHBIN aHAJIOT CUCTEMbI JTMHEWHBIX ypaBHEHUN
3. Cucrtema HeTMHEIHBIX YpaBHEHUN
4. Cucrema nuddepeHanbHbIX ypaBHEHUN

YCTOMYUBOCTE CXEMBI 3TO:
1. HenpepbIBHas 3aBUCHUMOCTD €€ PEIICHUSI OT BXOJIHBIX JTAHHBIX
2. CymiecTBOBaHHUE U €JMHCTBEHHOCTH PEIICHHS PA3HOCTHON CXEMBI
3. HemnpepbiBHas 3aBUCUMOCTH €€ PEIICHUs OT TPAaHUYHBIX YCIOBUHN
4. HenpepslBHAs 3aBUCUMOCTD €€ PEIICHHs OT Ha4allbHBIX YCIOBHUI

Certka - 370!
1. KoneuHoe MHOeCTBO (PYHKIIUN
2. KonHeuHOe MHOKECTBO OTPE3KOB
3. KoneuHoe MHOKECTBO TOUYEK
4. beckoHEYHOE MHOYKECTBO TOUEK



[Ia6non — 310!
1. HaGop y310B, HCHOIB3yEeMBbIN AJISl AlMPOKCUMAIMN (HYHKIIUH
2. Habop y3110B, HCIIONB3YEMBIii ISl allPOKCUMAIMK (DYHKIIHMIA, BXOSIINX B JIMHEHHOE YpaBHEHHE
3. Habop ceTok, UCTIOIBb3yeMblil U anpOKCUMAIIUU IIPOU3BOHBIX, BXOISIINX B
middepeHnnanbHoe ypaBHEHHE
4. Habop y3110B, HCIIOJIB3YEMBIH [T alllPOKCHMALIUH ITPOU3BO/IHBIX, BXOSIINX B
maddepeHnnanbHOe ypaBHEHHE

HesaBnas pazHocTHas cxema — 3T0:

1. Pa3HocTHas cxeMa, B KaXJ0€ ypaBHEHHE KOTOPOH BXOJAUT OJHO HEM3BECTHOE 3HAYEHUE UCKOMO
GbyHKIIH

2. Pa3HOCTHas cxema, B KaXJI0€ ypaBHEHHE KOTOPOIl BXOUT OoJiee 0THOTO (TPH) HEM3BECTHBIX
3HAYEHUS] UICKOMBIX (DYHKIUI

3. Pa3HOCTHas cxema, B Kax/10€ ypaBHEHHE KOTOPOI HEe BXOJSIT HEN3BECTHHIE 3HAUSHHSI HCKOMBIX
byHKIINN

4. Pa3HOCTHas cxema, B KaKJ10€ ypaBHEHUE KOTOPOW BXOJIUT HECKOJIBKO 3HAaYEHUI HE3aBUCUMOI
MEPEMEHHO N

SIBHAs pa3HOCTHAs CXe€Ma — ITO:

1. PasHOCTHas cxema, B K&KJI0€ YpaBHEHHUE KOTOPOU BXOJAUT OJTHO HEM3BECTHOE 3HAUYEHNE NCKOMOM
byHKIIAN

2. PasHoCTHas cxema, B K&XKJ0€ ypaBHEHUE KOTOPOH BXOJUT HECKOIBKO HEM3BECTHBIX 3HAUCHUH
HCKOMOU QyHKUINU

3. PasHocTHas cxema, B K&KJ0€ ypaBHEHUE KOTOPOH BXOUT OJHO 3HAYCHHE HE3aBHCHMOMN
MepEMEHHO

4. Pa3HocTHas cxeMma, B KaXXJ10€ ypaBHEHHE KOTOPOI BXOIUT HECKOJIBKO 3HAYCHUI HE3aBHCHUMOM
MepEMEHHO N

[TorpemHocTh — 3T0:
1. Tlokasarens cTeneHH, C KOTOPHIM IIar BXOAUT B OIIEHKY MOTPEIIHOCTH
2. 3HaYeHMsI UICKOMOU (PyHKIIUU TTPH (UKCHPOBAHHOM 3HAYECHUW HE3aBUCHUMOU NIEPEMEHHOM
3. D710 pa3Hula MEXY TOUHBIM U MPUOIMKEHHBIM 3HAUEHUSMU UCKOMOU (DYHKIIM U TIPU
(buKCHPOBaHHOM 3HAYEHHH HE3aBHUCHMOU MepeMEHHOM
4. Pa3Huia MeXy MpaBbIMH YacTsIMU U depeHIaTbHOTO YpaBHEHHsI PU TIOJICTAHOBKE B HETO
TOYHOTO ¥ MPUOIUKEHHOTO PEIICHUS

Hess3ka — 370!
1. Pa3znuna Mexxay TOYHBIM U IPUOIMKEHHBIM pelieHneM AuQQepeHnanbHOro ypaBHEHUS
2. Paznuna mexy npaBbIMU YacTsMu U depeHInaIbHOT0 YpaBHEHUS MIPH MOACTaHOBKE TOUHOTO
Y MIPUOJIMYKEHHOTO 3HAYCHHSI B HETO
3. Paznuna mexay npaBbIMU U JIEBBIMU YacTAMU AU (epeHIINAIBHOTO YpaBHEHHS IPU
MOJICTaBJICHUHU B HUX TOYHOTO M MPUOIMIKEHHOTO 3HAYCHHUH
4. DT0 mokazaTeNb CTENCHH, C KOTOPBIM IIar CETKH BXOIUT B MOTPEITHOCTh

Kpaessie ycrnoBus — 3t0:

1. JlomonHuTeNnbHBIC YCIOBUS 3aaHHble JUTs MU depeHIINaTbHOTO YpaBHEHUS IPU OTHOM
3HAYEHUH 3aBUCUMOM MTEPEMEHHOMN

2. JlomomHUTeNbHBIEC YCIOBUS 3aqaHHbIe IS AuddepeHInanIbHOTO YpaBHEHUS IPU
(bUKCHPOBAaHHOM 3HAYEHUH OJJHOW HEM3BECTHOM IS CHCTEMBI HEJTMHEHHBIX ypaBHEHUN

3. JlonmomHuTenbHbIe YCIOBUS A AU PEpeHIINATBHOTO YpaBHEHUS 3aJaHHbIE B HECKOJIBKHUX
3HAYEHUAX HE3aBUCUMOW IEPEMEHHOMN

4. VYcnoBus CyIIECTBOBAHHS €IUHCTBEHHOTO KOPHS HETMHEMHOTO YpaBHEHUS Ha OTPE3Ke



HauansHnele ycioBus — 3to:

1.

2.

JloTIOTHUTENBHBIE YCIOBUA 3aJaHHble s MU GEepeHIINaTbHOT0 YpaBHEHUS IPH OJHOM
3HAQ4YEHUH 3aBUCHUMOU IIEPEMEHHON

JloTIOTHUTENbHBIE YCIOBUA 3aJaHHble s MU epeHINaTbHOT0 YpaBHEHUS IPU
(UKCUPOBAHHOM 3HAYCHHUH OJTHOW HEM3BECTHOM ISl CHCTEMbI HEIMHEHHBIX ypaBHEHUN
JlonoHUTENbHBIE YCI0BUA Ui AU epeHInanibHOro ypaBHEHUS 3aJaHHbIE B HECKOJIBKUX
3HA4YCHMAX HE3aBUCHUMOU ITEPEMEHHOMN

VYcnoBus CylecTBOBaHUs €JMHCTBEHHOTIO KOPHS HEJIMHEMHOTO YPaBHEHHUs HA OTPE3KE



3.3. AHau3 pe3y/IbTAaTOB 00y4YeHHs U NepeYeHb KOPPEKTHPYIOLIUX MEPONPUATHI
110 Y4eOHOM TUCHHUIINHE

JIMCT BHeceHU s M3MEHEeHU

JlononHeHus: 1 U3MEHEHUs B paboueil mporpamme AucuIuinabl Ha 2018/2019 yueOublii
TOJ:

B pabouyto nporpaMmy JUCUUIIIMHBI BHOCATCS CIIEIYIOIINE U3MEHEHUS

1. Cnucok nurepaTypbl OOHOBJIEH YYEOHBIMU U yU€OHO-METOIMYECKUMHU U3AaHUSIMU,
AIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamu. OOHOBJIEH NepeueHb COBPEMEHHBIX
npodeccruoHanbHbIX 0a3 JaHHBIX U UH(GOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM.

2. B ¢oHx o11eHOUHBIX CPEACTB BHECEHBI U3MEHEHHUS B COOTBETCTBUU € pHKazoM «O0
yTrBepkaeHuu [lonoxenus o poHie OLEHOUHBIX CPEACTB AJIs TEKYIIErO KOHTPOJIS
yCIIEBA€MOCTH, MPOMEXYTOUHON U UTOTOBOM (rOCYJapCTBEHHOI UTOTOBOI) aTTECTAI[UN
ot 28.04.2018 Ne 297 (1)

3. Ha tutynsaoM nucte PIIJ] u @OC nu3MeHeHO Ha3BaHUE BEJOMCTBEHHOM
NPUHAIICKHOCTH « MUHUCTEPCTBO HAYKU U BBICIIETO 00pa30BaHUS» HA OCHOBAHHUU

npukasa «o BHeceHUH u3MeHeHuii B ceepenus o KI'TTY um. B.I1. ActadbeBa» oT
15.07.2018 Ne 457 (m).

Pabouas mporpamMmma nepecMoTpeHa u 0J100peHa Ha 3acenanuu kadeapsl 04 anpens 2018
r. IpoToKOoa Ne 7

BHeceHHbIe U3MEHEHUS YTBCPIKAALO!:

3aBeayromuii Kadeapoit ~ TTax HIL

Pabouas mporpamma nepecmoTpera u ojjoopena Ha 3acexanuu HMCC 23 mas 2018 1.
npoTokodl Ne 8 BHeceHHbIE H3MEHEHUS YTBEPKAALO.

IIpencenarenn . g BboprHoBckuii C.B.

=




JIncr BHeceHHMsI M3MEHEHUH
JlononHeHus 1 u3MeHeHus padoueit nporpammsel Ha 2019/2020 yueOHbIi roa
B pabouyto nporpamMmy BHOCATCA CIAEAYIOIINE U3MEHEHUS:
Ha turyneHoM gmcre PIIJI mw ®OC wu3MeHEHO Ha3BaHWE BEJOMCTBEHHOU
NpUHAAJIEKHOCTH «MUHHUCTEPCTBO HAyKW W BBICHIEr0 OOpa30BaHMs» HAa OCHOBAHHUU

npukKaza «o BHeceHMM u3MeHeHud B cBeigeHus o KITIY um. B.IL ActadwseBa» oT
15.07.2018 Ne 457 (m).

Pabouas nmporpamMmma nepecMoTpeHa u oj100peHa Ha 3aceaanuu kadeapst 08 mast 2019 r.
poTokoi Ne 9

BaecenHble n3MEHEHUS YTBCPIKAALO:

3aBeayronuii kadeapoit ' [Tax H.N.

Onobpeno HaydHO-MeToIn4YecKuM coBetom MMOU
16 mas 2019 r. npotokoa Ne 8 _

[Ipencenarens BboprHoBckuii C.B.




JIMCT BHeCeHUs U3MEHEeHU

JlonomHEeHUsI 1 U3MEHEHUS B pabouyIo MporpaMmMy AUCITUTIIUHBI
Ha 2020/2021 yueOHbI# TOA

B nporpammy BHOCSITCS ClieIyIOIIME U3MEHECHUS:

1. OGHOBJIEHBI TUTYABHBIE JIUCTHI paboueil mporpamMmsbl, (POHIa OIIEHOYHBIX CPEICTB
B CBSI3M C M3MEHEHHUEM BEJIOMCTBEHHON MPUHAJICKHOCTH — MuHHCTEPCTBY
npocsenieHus Poceniickon denepanum.

2. OGHoBneHa u comacoBana ¢ Hayunoi 6ubnuorexoit KI'TITY um. B.I1. Acradnesa
«Kapra nureparypHoro obecrieueHus (BKJIIOYasi AJIEKTPOHHBIE PECYPCHI)», colepxkKarias
OCHOBHYIO W JOTMOJHUTEIBHYIO JIUTEpaTypy, COBPEMEHHbIE MNpodecCuoHaabHble 0a3bl
JAHHBIX U UH(POPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI.

3. Oo6Hnopnena «Kapra wmarepmaabHO-TEXHHMYECKOW  0a3bl  JUCIHUILUTHHBDY,
BKJIFOUAIOIIAsl aylUTOPUU [IJIsi TMPOBEJCHMS 3aHATUN JICKIIMOHHOTO THIIA, 3aHSATUM
CEMHUHAPCKOTO THUIMA, KYPCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHHUS KYpPCOBBIX padoT),
TPYIIOBBIX M WHIWBUAYAJIbHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH H
IPOMEXKYTOYHOM aTTeCTaIliU, TOMENIEHUS JIJI1 CAMOCTOSITeILHON paboThl 00yJarOITUXCs
B KITIY wum. B.II. AcrapseBa) W KOMIUIEKC JUIIEH3MOHHOTO U  CBOOOJHO
pacIpoCTpaHsIeMOro MPOrpaMMHOTO 00eCTICUEHUSI.

[Iporpamma paccmoTrpeHa u ojo0peHa Ha 3aceJaHuu Kadenpsl
20 masg 2020r, nporokos Ne 11

BHeceHHbIE U3BMEHECHHS YTBEPKAAIO:
3aBeyroniuii kadenpoit = \YL/ [Tax H.U.

Onobpeno HMCC NMOU
20.05.2020 mportoxon Ne8

IIpencenarenn \%i BboprHoBckuii C.B.




4.YYEBHBIE PECYPCbI
4.1. KAPTA JIMTEPATYPHOI'O OBECIIEYEHUSA JUCHHUIIJIMHbI
UMCJIEHHBIE METO/IbI
JIS1 00y4aroIMXCcs 00pa3oBaTe/IbHOM POrPaMMbl
Hanpasnenue noarorosku 44.03.05 [legaroruueckoe oopasoBanue (¢ AByMs IPOPHUISIMU HOATOTOBKH ), HAIIPaBIEHHOCTD (PO UIIb)

o0pa3oBaTeabHOM MPOrpaMMbI

Marematuka u uHpopmaTHKa

1o 04HOI opme o0OyUeHMsI

HaumenoBanue MecTto xpaHeHuUsl/ Y1eKTPOHHbI Kous-Bo 3x3eMILISIpOB/TOUEK
aapec aocTyna
OCHOBHAS JIMTEPATYPA
Typuax, JI. . OcHoBbI uncieHHbIX MeToI0B [Teket] : yueOHoe mocodue / JI.U. Typuak, I1.B. [lnotHukoB. - Hayunas 6ubaunorexa KI'TIY um. 46
2-e w31, nepepad. u gom. - M. : DUIMATIIUT, 2002. - 304 c. - B.II. AcradbeBa
baxsanos, H.C. Hucnennsie meronsl [Teker] : yueOHOE mocobue it CTyAeHTOB (hu3.-mart. crerl. By30B / H. Hayunas 6ubaunorexa KI'TTY um. 17
C. baxsanos, H. I1. Xunkos, I'. M. KobenbkoB. - 3-¢ u3., nomn. u nepepad. - M. : bunom. JlabopaTtopust B.I1. Acradnea
3uanuii, 1987. - 636 c.
Jlamauk, M. I1. Yucnennsie meroasl [Tekcer] : yueb. mocobue st cryn. By3oB / M.IL. Jlamauk, M.U. Hayunast 6ubnmorexa KI'TTY um. 20
Parynuna, E.K. Xennep; [lox pen. M.II. Jlamuuka. - M. : Akagemus, 2004. - 384 c. B.I1. Acradnea
Koncnektol sneknuii mo kypcey "Uucnennbie Merons”" [Tekcr]| : ywueOHOoe mocobme / T. A. Hayunas 6ubnuorexa KI'TIY nm. 99
Crenanosa. - Kpacnosipck : KI'TIY um. B. I1. Actadsesa, 2010. - 164 c. B.II. Acrabesa
JOINOJIHUTEJIbHASA JIMTEPATYPA

I'unemytaunoB, P.®. Yucnenusie metossl : yueOHoe nocodue / P.®. ['mibmyraunos, K.P. XabuOymnuna; | DBC «YHuBepcuterckas 6ubaroTeka WnnuBuayansHbIN
MunucrepcTBo  oOpazoBanusi ¥  Haykun Poccum, @epnepanbHoe TOCYAapCcTBEHHOE — OHOJHKETHOE OHJIAHH HEOrpaHUYEHHBIN JOCTYII

00pa3oBaTeNpHOE YUPEXkKACHHE BBICIIET0 oOpa3oBaHus «Ka3zaHCKMI HAIMOHANBHBIA HCCIIEIOBATEIBCKUI
TEXHOJIOTHYECKUI yHUBepcuTeT». - Kazanp : UzmatensctBo KHUTY, 2018. - 92 c. : un. - bubmmorp.: c. 88.
- ISBN 978-5-7882-2427-5 ; To xKe [DnexrponHbIit pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=500887 (06.06.2019).

banabko, JI.B. Uucnennsie merosipl : yueOHoe nmocodue / JI.B. banabko, A.B. Tomuiosa ; Mununcrepctso | DBC «YHuBepcuterckas 6ubaroTeka WunuBuayansHbIN
obOpaszoBanus u Hayku Poccuiickoit @eneparn, CeBepHbI (ApKkTudeckuii) (emepanbHBIA YHUBEPCHTET OHJIAMHY HEOTpaHMYCHHBIN TOCTYTI
umenu M.B. JlomonocoBa. - Apxanresnbck : CADY, 2014. - 163 c. : cxem., Tabim., wi. - ISBN 978-5-261-
00962-7 ; To xe [DnexkTpoHHbIi pecypcl. -
URL.: http://biblioclub.ru/index.php?page=book&id=436331 (06.06.2019).



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

YucneHHbIe METOBI PEIIeHHsT OOBIKHOBEHHBIX auddepeHuanbHpix ypaBHeHuit [Tekct]
yuebHoe nocodue / B. A. Pomanos [u np.]. - Kpachosipck : KI'TIY um. B. I1. Acradsesa, 2011. -
180 c.

Hayunas 6ubmmorexa KI'TIY um.
B.II. AcradreBa

83

YYEBHO-METOJIUYECKOE OBECIIEYEHME JIJII CAMOCTOSITEJILHOW PABOTHI

DIIEeKTPOHHBIA y4eOHbI Kypc «Yucimennbie metons» aBT. CtemanoBa T.A., KI'TIY um. B.ILAcradbena
URL: http://e.kspu.ru/course/view.php?id=272

ONEeKTPOHHBIA  YHUBEPCUTET  CaiT

KTTIY uwm. B.II. AcradgneBa

NnauBuayaibHbIi 10CTYIT

PECYPChI CETU UHTEPHET

OCHOBBI BBIUMCIIMTEILHONH MaTEMaTHKH

https://studme.org/140749/matematik
a_himiya_fizik/osnovy_vychislitelno
y_matematiki

CB0OOIHBIN JTOCTYT

BI/IZ[eOJ'IeKHI/II/I 10 YHUCJICHHBIM MCTOJaM

https://www.matburo.ru/st_subject.ph
p?p=dr

CBO0OOIHBIN TOCTYTT

PacnonoB B.E., Knynnukosa M.M. Jlekuuu o kypcy «HucieHHbIE METOIBI

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

CBOOO/IHBIN J1OCTYTI

NHOPOPMALNNOHHBIE CITPABOYHBIE CUCTEMBI U TPODE

CCHUOHAJIbHBIE FA3bI JAHHBIX

Hayunas oubnunorexa KI'TTY um. B.I1. ActadbeBa

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

JlokanbHas ceTh Bysa

MexBy30BcKast 37€KTpoHHass oudanoreka (MOB)

https://icdlib.nspu.ru/

WMuauBuyanbHblil
HEOrPaHUYEHHBIN JOCTYII

Elibrary.ru [3iexTpoHHbIi pecypc): 37eKTpOHHAsI ONOINOTEYHAS CHCTeMa : 0a3a JaHHBIX COICPIKHUT
CBeJIeHUS1 00 OTEUECTBEHHBIX KHUT'AX U MEPUOAMYECKUX U3AaHusIX HO uHpopmaruke / Poc. uadopm.
noprait. - Mocksa. 2000- . - Pexxum octyna: http:// elibrary.ru.

http://elibrary.ru

CBOOO/IHBIN J1OCTYII.

East View: yHuBepcasibHble 0a3bl IJaHHBIX [DJIEKTPOHHBIN pecypc] :
neprosauka Poccun, Yipaunst u crpan CHI™, - Dnekrpon.gan. - OO0 UBUC. - 2011 -.

https://dlib.eastvirw.com/

WHauBuayanbHbII
HEOrpaHUYEHHBIN
JIOCTYTI

CoriacoBaHO:

| .+ ®oprosa A.A.
(moamucek) (Pamunus 1.0)

['y1aBHEBIN OMOIMOTEKADE
(IOJIKHOCTH CTPYKTYPHOTO TOAPa3CICHHUS)



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 matepuajbHO-TeXHUYECKOM 0a3bl TUCUMILIIMHBI
JIs1 o0y4armuxcs 00pa3oBare/ibHOM MPOrPaMMbl
Hanpasnenue noarorosku 44.03.05 [legaroruueckoe oopazoBanue (¢ 1ByMs NpOQUISIMU OATOTOBKH ), HAPABIEHHOCTh
(mpoduiib) 06pazoBaTeNbHON MporpaMMbl MaTeMaTrka U nHGOpMaTUKa
10 O4HOI opme o0yUeHMsI

Ayauropust Oo6opynoBanue
(HarJsiAHbIE MOCO0UA, MAKeThI, MOJEJIH, JIA00PATOPHOE 000PYA0BaHNE, KOMIILIOTEPDI,
HHTEPAKTHBHBIE J0CKH, IPOEKTOPbI, IPOrpaMMHOe o0ecneyeHme)

TS TIPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA, 3aHATHH CEMHHAPCKOTO THIIA, KyPCOBOT'O IIPOCKTUPOBAHHUS (BBITTOJTHEHHS
KYPCOBBIX pa0bOT), TPYNIOBBIX U UHIUBUAYIBHBIX KOHCYJIbTAIUM, TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH U MPOMEKYTOUHOU
aTTecTaluu

AJIS IPOBECACHUSA 3aHATHH JIEKIIMOHHOI'0 THIIA

Ilepencona,? OGopynoBanue
(Kopnyc Ned) Mapkepnas gocka — 1 1mT., HOyroyk — 101mT., MyJIbTUMEUHHBII
No 2-04 JEMOHCTPALIA OHHBIH

KOMILIEKC (IIPOEKTOP,
MHTEpPaKTHBHAs JI0CKa,
koonku, USB-kamepa) — 11uT., cucrema BUaeokondpepenticsszu Policom — 1.

IIporpammMHoOe o0ecniedeHue
Axpt Ob6pazosanue 8 (yumen3us Ne AAO.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

[lepencona, 7 Oob6opynoBanue
(Kopmyc Ned) Komnslotep— 9mr., npoekrop — 11IT., HarysAgHblE IOCO0Ms (CTEHBI), MApKepHas A0CKa — 1IIT. ¢ yCTPOICTBOM JJIs MHTEPAKTHUBHOM JOCKH, JOCKa
No 2-06 MapkepHas — l1mT.

IIporpammMHoOe oOecnieyeHue
Axpt Ob6pazosanne 8 (mmen3us Ne AAO.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

[Tepencona, 7 OobopynoBanne
(Kopmyc Ned) VYuebHas qocka-11uT., mpoekTop-11mT., KoMIbloTep- 1 IT., MapKepHas JocKa- 11IT., IeMOHCTPALMOHHBIH cTo-11mT
No 2-11 IIporpammMHoe oOecnieyeHue
Linux Mint — (Cso6oanas nunensus GPL)
Ilepencona, 7 Oo0opynoBanne
(Kopﬂyc Ned) WHTtepakTrBHAs 10cKa — |1IT., MArHUTHO-MapKepHast J0cKa — IIT., JOKyMEHT-Kamepa — 1 mT.,
Ne 3-01 JIEMOHCTPAIMOHHAS TTaHeNb (TeJxeBu30p) — 11mT., HoyrOyKkH -131mT.

IIporpammHoe oGecrieyeHue
Linux Mint — (Co6omras murensust GPL)

[lepencona, 7 OobopynoBanne




(Kopmyc Ned)
Ne 3-02

Komnerotep- 110T., HHTEepakTUBHAS J0CKa - | IIT., cHCTeMa BHACOKOH(epeHIcBs3u Policom — 1 mr. (6e3 cetn), yueOHas gocka-1mir.

IIporpammHoe oGecnieyeHue
Linux Mint — (Ceobomuas nurensus GPL)

IIepencona, 7
(Kopmyc Ned)
Ne 3-11

OobopynoBanue
VYyeOHas nocka- 1T, skpan- 11T, npoexkTop-1mT., koMnprorep- 11T,

ITporpammHoe oGecrieyeHmne
Linux Mint — (Ceoboauas nuriensus GPL)

IIepencona, 7
(Kopmyc Ned)
Ne 3-12

OobopynoBanue

Kommerotep -10mrT., ydeOHas mocka-1 mr.
IMporpammHoe obecneueHne

Linux Mint — (Co6omuas mutiensust GPL)

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

ObopynoBanue

Komnsrorep-15mrt., npunrep-11mT., MapkepHas gocka- 1 T., IpoeKTop- 1 T., UHTepaKTUBHAs AOCKa- | IIT.
IIporpamMHoe odecrieyenune

Linux Mint — (Co6omuas mutiensust GPL)

[Iepencona, 7
(Kopnyc Ne4)
Ne 3-15

OoOopynoBanue
[Ipoexrop-1mrT., KOMObOTEP-121IT., MapKkepHas JOCKa- | IT., UHTEpPAKTUBHAS TOCKa- | MIT.

IIporpamMHoe odecrieyenune

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

7-Zip - (CBob6oanas mauensus GPL);

Adobe Acrobat Reader — (CBoGoHas JHICH3HS);

Google Chrome — (CBoGoHas JHIIEH3HA);

Mozilla Firefox — (CoGoHast nuiieH3us);

LibreOffice — (CBoGonnas munensust GPL);

XnView — (CBoOoHast IMLIEH3HS);

Java — (CBoOogHast THILICH3HS);

VLC — (CBobOoaHast JTHIICH3HUN);

Kusas matematuka 5.0 (Konrpakr HKC-/1B-294/15 ot 21.09.2015, nunensust Ne 201515111);
GeoGebra (CBob6oamo pacnpocTpaHsiemMas B HEKOMMEPIECKHX (y4eOHBIX) HEISIX ML CH3HUSI)

[Tepencona, 7

Oob6opynoBanue

(Kopmyc Ne4) Kommbrorep -1mt., mpoekrop- 1 IT., MHTEpakTUBHAs 10CKa- [ IT., MapKepHas nocka- 1 mT., yuebHas qocka- 1mT.
Ne 4-02 IIporpamMmmHoOe obecrieueHne
Linux Mint — (Ceo6oanas nunensus GPL)
[Tepencona, 7 OobopynoBanne
(Kopmyc Ne4) VYueOHas gocka- 1.
Ne 4-11 IIporpammHoe oGecnieuenune
Her
Ilepencona, 7 Oo0opynoBanne
(Kopmyc Ned) Komnerotep — 10 mT., mpoekTop — | IIT., ”HTEpaKTHBHAS AOCKa — |mIT., MapKepHas m1ocka — 1 mT.
Ne 4-12 IIporpammHoe odecnieueHune




| Linux Mint — (Ceobomuas nurensus GPL)

AJISl IPOBEACHUSI CECMUHAPOB U ﬂaﬁopaTOPHLIX paﬁoT

Ilepencona,?
(Kopmyc Ned)
Ne 2-04

OobopynoBanue

MapxkepHas gocka — 1 mrt., HOyrOyk — 10mIT., MyJIbTUMETUHHBINA
JIEMOHCTPAIIMOHHBIN

KOMILIEKC (TIPOSKTOp,

WHTEpaKTHBHAs JIOCKa,

kosonku, USB-kamepa) — 1mir., cuctema BuneokoHpepenicessu Policom — 1.

IIporpamMHoe oGecnieueHue
Anpt O6paszoBanue 8 (mumensus Ne AAO.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

IIepencona,?
(Kopnyc Ne4)
Nel-09

ObopynoBanue

Komnbrorep-3urt., 3D-npunTep-11mT., cepBep- 11ut., npoekTop-1mrT., mpuHTep-1 1IT., HHTEpaKTUBHAS JOCKa- | 1IT., MapKepHas J0ocKa -1 1mT.,
cucrtemMa BUIeoKH(epeHcBs3u [lomrkom

IIporpammHoe odecnieyenune

Linux Mint — (Ceo6oauas nunensus GPL)

[Tepencona, 7
(Kopmyc Ne4)
Ne 2-06

Oob6opynoBanue

Komnerotep— 9it., mpoektop — 1mT., HarmsaHbIe TOcOOUs (CTEH/IBI), MapKepHas J0CcKa — 1 IIT. C yCTPOMCTBOM I MHTEPAKTUBHON JOCKH, TOCKa
MapkepHas — l1mT.

IIporpammMHoe o0ecnieyeHue

Anbt O6pazoBanue 8 (uuensus Ne AA0O.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

[Tepencona, 7
(Kopnyc Ne4)
Ne 3-01

Oob6opynoBanue

WnrepakTuBHas g0ocka — 110T., MATHUTHO-MapKepHas Jocka — IIT., JOKyMeHT-Kamepa — 1mT.,
JeMOHCTPALMOHHAS aHeNb (TeJxeBu30p) — 11mT., HoyrOyku -131mT.

IIporpammMHoe oOecniedeHue

Linux Mint — (Ceo6oxnas nurensus GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-07

OobopynoBanne

Kommnerotep - 12 mT., MHTEpaKTUBHAS T0CKa — 11IT., JOCKa uumyapt — | mT., mpoekTop — | mT., KOIOHKH — | mmIT.
IIporpammMHoe o0ecnieyeHue

Linux Mint — (Ceo6oanas nunensus GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-08

OobopynoBanne

Kommnerotep - 8 mr., vHTEpakTHBHAS AOCKa — 1mIT.,
TeneBu30p — | IIT., MapKepHast Jocka — | IT., mpoeKTop- L mIT.
IIporpammHoe oGecnieyeHue

Linux Mint — (CoGomras murensust GPL)

Ilepencona, 7
(Kopmyc Ned)

OdbopynoBanne
Kommsiotep -10mT., ydebHas mocka-1 mrT.




Ne 3-12

IIporpamMmHoe oGecnieueHue
Linux Mint — (Ceobomuas nurensust GPL)

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

OdopynoBanue

Komnsrorep-15mrt., npuntep-11mT., MapkepHas gocka- 1 IT., IpoeKTop- 1 1IT., UHTepaKTUBHAs AOCKa- | IIT.
IIporpammuoe o0ecnieyeHue

Linux Mint — (Co6onuas munensust GPL)

IIepencona, 7
(Kopmyc Ned)
Ne 3-15

OobopynoBanue
[Ipoexrop-1mrt., KOMIbIOTEP-121IT., MapKepHas JOCKa- 1 1IT., MHTEpaKTUBHAs J0CKa- 1 1IT.

HpOFpaMMHOC o0ecreuyeHue

Microsoft® Windows® 8.1 Professional (OEM smuen3us, korTpakt Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — Jlun ceprugukar NelB08-190415-050007-883-951;

7-Zip - (CoGoxHas nmuuensus GPL);

Adobe Acrobat Reader — (CBoGoaHas iuieH3us);

Google Chrome — (CsoGoanast JiieH3us1);

Mozilla Firefox — (CBoGoaHas nmueHsns);

LibreOffice — (CBoGoxnas nuuensus GPL);

XnView — (CBoGoHast JULIEH3Hs);

Java — (CBoOoHast THLIEH3HS);

VLC — (CBoGoiHast JTUIICH3HS);

XKusas matematuka 5.0 (Kontpakr HKC-/15-294/15 ot 21.09.2015, nuuensus Ne 201515111);
GeoGebra (CBoGoaHO pacnpocTpaHsiemMas B HEKOMMEpPYECKUX (y4eOHbIX) LeNsX JIMLCH3HUST)

[Tepencona, 7

Oob6opynoBanue

(Kopmyc Ned) Komnsrotep — 10 mT., mpoektop — | IIT., UHTepaKTUBHASA AOCKa — | IIT., MapKepHasi 1ocka — 1 mT.
Ne 4-12 IIporpammHoOe obecnieyenune
Linux Mint — (Ceo6oanas nurensus GPL)
JUISL CAMOCTOSITE/IbHOM padoThl
[lepencona,? Oob6opynoBanue
(Kopnyc Ne4) Komnbrorep-10mit., npunrep-11rT.
Nel-02 IIporpamMmMHoOe obecrieyeHne

Axpt Ob6pazoBanue 8 (yumen3us Ne AAO.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017




