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HOACHUTEJIBHASA 3AIIUCKA

1.1. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOIrPaMMbl

[IporpamMMa nucuuIUIMHBL pa3paboTaHa B COOTBETCTBUU C  (pemepabHBIM
roCyJapCTBEHHbIM  OOpa30BaTENbHBIM  CTAHAAPTOM  BBICIIETO OOpa3OBaHHS IO
HampasiieHuto noarotoBku  44.03.05 Ilegarornuyeckoe oOpa3zoBanue (C JAByMs
npowIsiMi  TIOATOTOBKH) (YpOBEHB OakajnaBpuaTa), YTBEPKICHHBIM IPUKA30M
MunucTtepcTBOM 00pa3oBanus U Hayku Poccuiickoi denepaunu ot 9 despans 2016 r.
Ne 91; ®denepanbubiM 3akoHOM «O0 o0pazoBanuu B PD» ot 29.12.2012 Ne 273-D3;
npodeccroHanbHbIM cTanaapToM «llegaror», yrBepkIeHHbIM IPUKa30M MHUHHCTEPCTBA
Tpyaa u couuanbHoM 3amuThl Poccuiickoit denepanuu ot 18 oktsa0ps 2013 1. Ne 544H.;
HOPMATHUBHO-TIPABOBBIMU  JJOKYMEHTaMH, pPErjJaMEHTUPYIOIUMH 00pa30BaTeIbHbIMI
npouecc B KITIY wum. B.II. AcradbeBa 0 HaNpaBJICHHOCTU (MPOPUIIIO)
oOpa3oBarenpHOl mporpamMmbl  «MaTemaTuka W HHPOPMATHUKA», OYHOH (POPMBI
oOydyeHHs: B MHCTUTyTe MareMmatukud ¢usuku u uHpopmatuku KITIY wum. B.IL
AcTtadneBa ¢ IpUCBOCHUEM KBAM(UKAIMU OakanaBp.

JlucuunianHa OTHOCUTCS K JUCLUUILUIMHAM BapHAaTHBHOM 4YacTH y4eOHOro IjiaHa
OCHOBHOI 00pa30BaTebHON NPOrPaAMMBI.

1.2. O0mas Tpy10eMKOCTh AUCHUILINHBI - B 3.E., yacax u Hexessix

OO0mast Tpy1I0€MKOCTh JTUCITUTIIIMHBI COCTABIISET 6 3a4eTHBIX enuHwmIl, 216 gacos, u3
HUX KOHTaKTHBIX 4acoB 66:

Jlexunii - 30

JlabopaTopHbIix padort - 36

YacoB camocrosiTenbHOM paboTsl — 114

Kontpons (3x3amen) - 36

JucnuninmHa, coriacHo rpaduky yaeOHOro mporecca, peanusyercs Ha 4 Kkypce B 7
u 8 cemectpax. ®opma KoHTpoOIs 8 ceMecTp — PK3aMeEH.

1.3. Heap 1 321244 AUCHUIIMHBI «UHMCI€HHBIE METOIbI»

CoBpeMeHHbIN TOCYIapCTBEHHBIM 00pa30BATENbHBIN CTaHAAPT MO HAMNPABICHUIO
noarotoBku «llemarornyeckoe oOpa3oBaHWe)» NPENNUCHIBAET OakalaBpaMm BIAJETh
COBPEMEHHBIMH  CpeICTBaMH  00pabOTKM  MH(POpPMALIMH, OpPUEHTUPOBATHCS B
MPOrpaMMHOM O0ECIEYeHUH, YMETh HCIOJIb30BaTh COBPEMEHHBIE TEXHOJOTUU IS
MpO(ECCUOHANIPHON AESTENbHOCTA. JTHU TpeOOBaHMsI CTaHAAapTa B TIOJHOM Mepe
peanu3yroTcs NpU H3YyYEHUH AUCHUIUIMHBI «YucieHHble metone». Kpome Toro,
MaTepuag Kypca MOXKeT ObITh HCIOJb30BaH BBIMTYCKHUKAMU B  IOCIEIYyIOIIEH
PO eCCUOHATILHOM JESITEIIBHOCTH B CUCTEME TTPO(MIIBHON TITKOJTHI.

HuciumHa «YucneHHble METOAb» HArJISAHO JEMOHCTPUPYET IIUPOKHUE
BO3MO>XHOCTH BBIUYUCIUTEIIBHOW TEXHUKH [JIs PEIICHUS NPHUKIAIHBIX 3aJad B
pa3IMyYHBIX OOJIACTSAX HAYKM, pacIIMpsieT Hay4yHbId Kpyroszop CTyAeHTOB. Matepuan
Kypca TECHO CBSI3aH C OCHOBHBIMHU IMOHSTHSAMH aireOpbl, MaTeMaTHYECKOTO aHajIu3a,
Teopur aU@PGEepeHIINaANbHBIX ypaBHEHUM, YpaBHEHU MaTeMaTH4ecKou (U3UKU, U
PACKPBIBAET MIPUKIIAJHON ACIIEKT 3TUX MOHATHU.

Henp aucuumivHbl: 00€CNEUUTh BIAJCHUE B HEOOXOJUMOM OOBEME HAyYHBIM
(GbyHIaMEHTOM BBIYMCIUTEIBLHON MAaTeMAaTHKH, MIOHUMaHue ee (PaKToB, WIEH, METOOB,
BO3MOXHOCTh PEIICHUS TMPUKIATHBIX MATEMAaTUYECKUX 3a7ad nyTeM 3()QPEKTUBHOIrO



NPUMEHEHUS KOMIIBIOTEPHBIX TEXHOJOTHHA. CPOPMUPOBATH OIpPENEICHHBIH YPOBEHb
MaTeMaTUYECKOU BBIYUCIUTEIBHON KYJIBTYPHI.

OcHoOBHBIE 337a4H:

OBJIaJICHHE OCHOBaMHU (HyHIAaMEHTAIbHBIX 3HAHMA B OOJACTH BBIYMCIUTEIILHOM
MaTE€MAaTUKHU;

U3yYEHUE AJITOPUTMOB NPUOIMKEHHBIX BBIUYMCICHUN, IPUMEHSAEMBIX JJIS1 PELICHHUS
IIMPOKOI0 Kpyra MaTeMaTH4eCKUX 3a/1a4;

3aKpeIJICeHUEe MPAKTUYECKUX HaBbIKOB Hcnoib3oBaHuss WKT B yueOHO-
[O3HABaTEJIbHOM M Oynymiel npodecCHOHATbHOM JeATENbHOCTH B 00nacTu (hU3MKO-
MaTeMaTUYECKUX U NH()OPMALIMOHHBIX HAYK.

1.4. OcHOBHBIE pa3Je/ibl COJEePKAHUSA
7 cemecTp
Moayas 1. BxogHoi moayJib
Tema 1.1. Ha3naueHue u OCHOBHBIE NTOHATHS Kypca. PoJib 1 MECTO YMCIIEHHBIX METOJOB
B CHCTEME HayK.

MoayJib 2 UncjieHHbIe METOAbI PelIeHUs 3a/1a4 aJIredpsbl
Tema 2.1. PenieHne HeIMHEHHOTO YpaBHEHUSI.
Tema 2.2. Pemienue cucteM JIMHEWMHBIX YPABHEHU.

Moayas 3. Ilpubdau:kenne GyHKumni
Tema 3.1. UaTepnonsmus GyHKITUIA.
Tema 3.2. Annpokcumanusi GyHKINAN
8 cemectp
MoayJb 4. UnciieHHbIE METOABI PEIICHHUS 32124 MATEMATHYECKOI0 AHAJIN3A
Tema 4.1. Yucnennoe auddepeHimpoBanue.
Tema 4.2. YucneHHOE MHTETPUPOBAHUE.

Moayasb S. UncieHHble MeTOAbI pemieHus AudepeHHaTbHbIX YPABHEHUH
Tema S5.1. Pemenue 3amaum Komm 11 OOBIKHOBEHHBIX U (epeHIInaTbHbIX
YpPaBHECHUH.
Tema 5.2. Pemenuwe KpaeBbIX 3amad Juisi OOBIKHOBEHHBIX Jud(epeHIIaTbHBIX
YpaBHEHUM.
Tema 5.3. Pemenne nudpepeHnnanbHbIX ypaBHEHUHN C YaCTHBIMU MTPOU3BOHBIMH.
Mopayab 6. Torosbrit
3amuTa KOHTPOJIbHBIX padoT, cAaya 3a4eTa U HK3aMeHa
1.5. Ilnanupyembie pe3yJibTaThl 00y4eHHsI

[Ipouiecc u3ydeHHs AUCUUIUIMHBI HAMpaBiieH HAa (OPMHUPOBAHUE CIIETYIOIINX
KOMIIETCHIINM:

a) o0uweKybmypHole:

OK-6 - cnocoOHOCTh K caMOOpraHU3allud U CaMOOOpPa30BaHUIO

6) obwenpogheccuonanvuble:

OIIK-5 - BmageHue ocHOBaMH MPO(EeCCHOHANBHOMN 3TUKH U PEUEBOM KYIbTYPHI

8) npogheccuonanvnwie:



[1K-4 - cnocoOHOCTh MCIIONB30BaTh BO3MOXKHOCTH 00pa30BaTEeNIbHOM cpenbl s
JOCTUKEHHS TUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB 00YUYECHHUS, U
o0OecrieueHnr s KadyecTBa y4eOHOro Mpollecca CpeACTBAMH MPENO/IaBaeMbIX Y4eOHBIX
MIPEIMETOB

[IK-12 - cmocoOHOCTh PYKOBOMUTH Y4€OHO-UCCIEIOBATEIBLCKONU NEATEILHOCTHIO

00yJaromMXCcs

33212'{11[ OCBOCHMHA

IInanupyemsle pe3yJbTaThbl 00y4eHHUs MO

Kon pesyabTara

AACHHILTAHBI TUCHUIUTHHE (0eCKpUnmopbl) 00y4eHus (KomnemeHyus)
OBJIaJICHUE OoCHOBaMH | 3uams: OIIK-5 - Biamenue
(byHIaMEHTaTbHBIX MPUOJIMKCHHBIC METOJIBI PEIICHHUS MATEMATHUCCKUX OCHOBaMH
3HaHWUK B 00JacTH | 3a7a4; HICTOYHHKHM BO3ZHUKHOBEHUS MOTPEITHOCTH; npo¢heCCUOHATBHOM ATUKU
BBEIYHMCITUTELHOMN CHOCOOBI UCCIICIOBAHHS CXOIMMOCTH U YCTOWYHBOCTH U peueBoil KyJIbTypbI
MaTeMaTHKH; YHCIICHHBIX METO/IOB; OCHOBBI TEOPUH PA3HOCTHBIX CXEM

YMmeTs: OK-6 - cnocoOHOCTH K
H3y4eHHE  AJTOPUTMOB | YKCJICHHO PElIaTh YPAaBHEHUS, IPUMEHSISI ISl 3TOrO CaMOOpPraHU3aluH U
MPUOTHKEHHBIX CJIC/ICTBHSI U3 TEOPEMBI O CKUMAIOIINX OTOOPAKSHUSX; camMo00pa30BaHUIO
BBIYHCIICHUIA, YHCJICHHO PEIIaTh CUCTEMbI IMHEHHBIX U HEJTMHEWHBIX
MPUMEHAEMBIX JUI | ypaBHCHHI; HHTEPIIOJIUPOBATh U alPOKCUMHPOBATH IIK-4 - crioco6HOCTh
pemenus LIMPOKOTO | CETOYHBIC (PYHKIUH; MPUMEHATH (POPMYJIIBI YUCICHHOTO | MCIIOIb30BATh
Kpyra MareMaTH4ecKux | aup(epeHIUpOBaHUS U HHTCTPUPOBAHUS; IPUMCHSTh BO3MOYKHOCTH

3a1ad4;

3aKpeTicHue
MPAKTUIECKUX HABBHIKOB
ucroap3oBaauss UKT B
y4e0HO-TI03HABATEIBHOM
u Oymymeit
pogeCCHOHATBHOM
NIeSITEILHOCTH B 00J1aCTH
¢busmKo-
MaTeMaTHYECKUX u
HHPOPMAIIMOHHBIX HAYK

METO/Ibl YUCICHHOTO pemeHus auddepeHnanbHbpIx
YPaBHEHHUH, B TOM YMCJIE, B YACTHBIX IPOU3BOJIHBIX;
OLICHUBATh BO3HUKAIOIIYIO [IOTPEIIHOCTD; OCYIECTBIIATh
MIPOBEPKY YCIOBUM CXOAUMOCTH M YCTOMYUBOCTH
IIPUMEHSEMBIX METOOB

Bnanets:
HaBpikaMu KOMITEIOTEPHON peatn3anui YUCICHHBIX
AITOPUTMOB PEIICHHUS MAaTEeMAaTHYECKUX 33134

00pa3oBaTeIbHOMN Cpeibl
JUISL TOCTHIKEHUS
JMYHOCTHBIX,
METalpeIMETHBIX U
MPEMETHBIX PE3YJIbTATOB
o0ydeHus, 1 0OecrieueHIH
s Ka4ecTBa y4eOHOTO
Tpo1recca cpeICTBaAMU
MIPETNoaBaeMbIX YIEOHBIX
MpeIMETOB

IK-12 - ciocoOHOCTE
PYKOBOJIUTH y4eOHO-
HCCJIEIOBATEILCKOM
LIEATEIILHOCTHIO
oOyJaromuxcs

1.6. KoHTpOJIb pe3yibTaTOB OCBOCHUS TUCHMUILIMHBI

B xoze u3ydeHus: AUCHUIIIMHBI UCIIOJIB3YIOTCSI TAKKE METOJIbI TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH KaK BBITMIOJIHEHHE KOHTPOJBHBIX paboT, TecTupoBaHue. DopMbl
MPOMEKYTOUYHOM aTTECTAIIMU — 3a4€T U HK3aMEH.

O1eHOYHBIE CpEACTBAa PE3yJbTaTOB OCBOCHUS JTUCHUMIUIMHBI, KPUTEPUH OIICHKU
BBITIOJTHEHUS 3aJaHui TpeAcTaBieHbl B pazjeiic «DOHAbl OLIEHOYHBIX CPEICTB s
MIPOBEJCHUS POMEKYTOUHOM aTTECTAIUU.

1.7. Ilepeyenb 00pa30BaTEIbLHBIX TEXHOJOTHI, UCIOJb3yeMbIX NP OCBOCHHUU
AUCUMILTHHBI

B xypce mpumeHstoTCs creayrone o0pa3oBaTeIbHbIC TEXHOIOTUH:

Texunonocusi  npocpamMmuposaHHo2o  0OyueHusi -  YOPaBIsIEMOE  yCBOEHHUE
MPOTPaAaMMHUPOBAHHOTO Y4E€OHOTO MaTepHalia ¢ MOMOIIBIO0 AJEKTPOHHOTO O0YYaroIIero
ycTpoiicTBa. IIporpamMmMupoBaHHBI y4eOHBIM MaTepuas MPeJCTaBIsSIET COOOM ceputo
CpPaBHUTEJIBHO HEOOJBIINX TMOpIUNA y4eOHOM wuHopMammu («KaapoBy, ¢ansos,
«IIaroB»), TMOJABAaEMBIX B  OMNPEICICHHOW JIOTUYECKOM  MOCJEI0BATEIbHOCTH.



[IporpammupoBaHHbie y4eOHBIE MaTepHaibl Pa3MEIIAOTCS B AJIEKTPOHHOM cpeje
JHMCIUILINHBI B IOTIOJIHEHHE K TPAJAUIIHOHHBIM JICKIIUSIM.

Texnonozcus snekmponHo20 00yuenusi - 0Oy4eHHe C TIOMOIIbI0 HH(pOPMAIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJOTHMI TOCPEACTBOM JIICKTPOHHOW CpENbl JUCIMILUIAHBI,
peanm3oBaHHOM Ha ardopme Moodle.

Texnonoeusi napanieivbHo2o o00yueHuss — TIPEIIONAracT pacrapesuieIMBaHue
mporecca pelieHus OJHOM KPYMHOM 3a7a4u Ha OTJeIbHbIC (PPArMEHTbI, BBITTOIHICMBIC
MOArPYIITaMH CTYICHTOB TapaslielibHO, JIMOO MapauielibHOe PEIICHUE OJHON U TOU Ke
3a/1a4d Pa3IMYHBIMA METOJAaMU C MOCJICAYIOUIMM OOCYXICHHEM U CPaBHHTEIBHBIM
aHAJIN30M 0COOCHHOCTEH Ka)XI0r0 METo/1a



2. OPTAHU3AIIMOHHO-METOANYECKHUE JOKYMEHTBI
2.1. TexHosoru4yeckas Kapra o0y4yeHus JMCHUILIMHE

YucieHHbIe METOIbI

Hanpasnenue noarorosku 44.03.05 Ilenaroruueckoe o6pasoBanue (¢ 1ByMs IpoduIsiMH
MIOJATOTOBKH ),
HaIpaBJICHHOCTH (Mpoduiib) 00pa3oBaTeIbHON MporpaMMbl Matematrka u uHGopMaTUKa
10 04HOi opme 00yueHHs

Bcero Ay,Z[I/ITOPHBIX JacoB Breaymu- DoOpMBI H
Moaynu. HaumeHnoBanue 4acoB | BCEro | JIEKIMH | IpakT | Jab.
TOPHBIX METOBI
pasziesnoB U TeM pabot
4acoB KOHTPOJIS
7 cemecTp 72 38 16 22 34
Monayas 1. BxoaHo# MOIyh 10 4 2 2 6
Tema 1.1. Haznauenue u
OCHOBHBIE ITOHATHA Kypca 5 2 2 3
BxonHoi KOHTPOJIb BROAHOC
a OB 5 2 2 3 TECTUPOBAHUE
Moayas 2. UnciieHHbIe
MeTO/IbI peleHusl 32124
ajredopol 42 22 8 14 20
Tema 2.1. Pemenue 4 6 8 3amura 1a0.
HEJIMHEWHOTO YPaBHEHMUSI 18 10 pabot
Tema 2.2. Pemenue cucrem 4 7 8 3amuTa 1a6.
JIMHEUHBIX YPaBHEHUN 19 11 pabot
[IpomexxyTouHOE TeCTUpOBaHUE 1 4 IIPOMEXKYTOYHOE
10 2 MOJYJIIO 5 1 TECTUPOBAaHUE
Mopayas 3. IIpudanxenue
pynkumi 20 12 6 6 8
Tema 3.1 MuaTeprionsaus 5 4 4 2 2 3ammra 1a0.
pabot
Tema 3.2 AnmpoxcuMmarus 4 3 2 2 2 3ammra j1a0.
pabot
[TpomMexyTOUHOE TECTUPOBAHUE 3 1 1 2 [TpomexyTounoe
10 3 MOJYJIIO TECTUPOBAHUE
3amuTa KOHTPOJIBHOU paboThI Ne 3 1 1 2 Kontponbnas
1 pabota
3aver 3a4er
8 cemecTp 144 28 14 14 80




8 cemecTp 90 32 16 16 22
Monyas 4 UncaieHHbIE METOIBI 6 6 30
pelieHus 3a1a4
MaTEeMAaTHYECKOro aHAJIH3a 42 12
Tema 4.1 Yucnennoe 14 4 2 2 10 3amura j1a0
muddepeHImpOoBaHIE pabot
Tema 4.2 YUucnennoe 17 7 4 3 10 3amura 1a0.
UHTETPUPOBAHHE pabot
[IpomexyTOYHOE TECTUPOBAHUE 11 1 1 10 MIPOMEKYTOUHOE
10 4 MOJyJIIO TECTUPOBaHUE
MoayJs S HucneHHble METObI
pemenust 1uddepeHaTbHbIX 46 16 8 6 30
yYpaBHEHUH
Tema 5.1 Pemenne 3amaun 10 4 2 2 6 3amuTa 1a0.
Kommu g OY pabor
Tema 5.2 Pemenue KkpaeBbix 10 4 2 2 6 3amura
3aga4 g O1Y na6.padot
Tema 5.3 Pemienne YMO 12 5 4 2 6 3amuTa 1a0.

pabot

[TpomMexyTodHOE TeCTUPOBAHHE 7 1 1 6 MIPOMEKYTOUHOE
1o 5 MOJyITIO TECTUPOBaHUE
3amuTa KOHTPOJIBHOU paboThI Ne 7 1 1 6 KonTposbnas
2 pabota
Monayab 6 UToroBslii MoxyJib 58 2 2 20
HToroBoe TecTpOBaHHE 11O 29 9 9 20 Hrorosoe
BCEMY KypCy TECTUPOBAHUE
9K3aMeH 36 DK3aMeH

HUTOTO 144 60 30 30 48

2.2 Conep:kaHue OCHOBHBIX Pa3/1eJi0OB U TeM AU CIHUIJINHBI

Monayas 1. BxogHoi MoayJib

Tema 1.1. HazHaueHue ¥ OCHOBHbIC OHATHS Kypca. PoJib 1 MeCTO YHCIEHHBIX

BeruncianreapHbIN

Moayab 2 UncJjieHHbIe MeTOABI pelIeHus 3124 aJIreopol

ME€TO10B B CHCTEME HAYK

AKCIEPUMEHT,
MaT.MOJIeNI, CETKa, IIar CeTKH, y3eJ] CETKH, CeTOYHas (PyHKIHs, aOCOTIOTHAS TOTPEIIHOCTb,
OTHOCHUTEJIbHAS TOTPEIIHOCTh, ICTOYHUKHU MOTPEIIHOCTH, YCTOMYHUBOCTD, CXOJIUMOCTb.

Mar€éMaTn4dcCcKas

1

MOJEIIb,

JUCKPCTHU3alA




Tema 2.1. PenmieHue HeJIMHEITHOTO YpaBHEHMSI.

UrepanoHHble METOIBI, JTalbl PEHICHUS HEJIWHEWHOTO YpPaBHEHHS, YCIOBHUE
CYILIECTBOBAHUS €JMHCTBEHHOTO KOPHS HAa OTPE3KE, CIIOCOOBI OTACICHUS KOPHS.

Meroapel mpocTor urepaunu, HpOTOHA, IUXOTOMHUM, XOpHA, CEKYIIUX. Y CIIOBHS
CXOJUMOCTH, BBIOOp HAYAIBHOTO MPUOIMIKEHUSI, KPUTEPUU OLICHKU MOTPEITHOCTH.

Peurenune cucrem HENMMHENHBIX YPABHCHUU.

Meron urepaunu, Metog Hbr0TOHA IUISI CHCTEM HEJIMHEWHBIX YPABHEHUM.

Tema 2.2. Pemienue cuctemM JJUHEHHBIX YPABHEHH .

CXxomMMOCTh METOZOB M €€ KpUTEpPUHU, HEBA3KA, YHUCIO OOYCIOBIEHHOCTH, OLIEHKa
norpemHocty. Ilpsmble Metonbl: Meton [aycca (cxembl €AMHCTBEHHOTO JIEJICHUS H
ONTUMAJILHOTO HCKJIIOYEHHUs ), TporoHka. MtepannonHbie MeTOAbl: MeTon Skobu, 3einens,
MPOCTOU UTepanuu, Puuapacona, METo 1 MUHUMAIIBHBIX HEBA30K.

Moayas 3. Ipudau:kenne GyHKUuM
Tema 3.1. UnTepnoasinusi pyHKIIUIA.

[Ipubnuxenne (yHKUMA anreOpanyecKMMU MHOTOWICHAMH, YCIOBUE WHTEPHOJISALUH,
UHTEpHOJSAUUOHHBIE  QopMynbl  Jlarpanxa wu  Herlorona. KycoudHo-moiMHOMHUANbHAS
uHTepnosauud. Kyouueckue criaifHbl.

Tema 3.2. Annpoxkcumanus GpyHKIUI.

VYcnoBue anmpokcHMalvd, annpoKCUMaius OOOOIIEHHBIM MHOTOWIEHOM IO METOAY

HaVMEHBIIINX KBAIPaTOB

3ayet 7 ceMecTp

MoayJb 4. YUnciieHHbIE METOABI PELIeHUS 32124 MATEMATHYECKOI0 AHAJIN3A
Tema 4.1. Uncaennoe nugdepeHnupoBanue.

KoneuHo-pa3HOCTHas anmpokcuManus NpPOU3BOAHOM. HekoppekTHOCTh —onepannu
YUCIIEHHOTO muddepeHrpoBaHusl. Hucnennoe nuddepeHpoBanme yTEM
muddepeHurpoBaHUsl MHTEPIOISIUOHHBIX (QOPMyJN,  MOTPEIIHOCTh (POpPMyI, MOPAIOK
TOYHOCTH (HOPMYIIL.

Tema 4.2. UncjieHHOe HHTETPUPOBAHME.

KBampatypusie cymmbl U Qopmyibl, (GOpMysdsl MOPSIMOYTOJIbHUKOB, Tparnenui,
Cumricona. [lorpemHocTs  KBajpaTypHbIX (OpMYN, TOPAJOK TOYHOCTH  (OpMYIL,
aroCTEPUOPHBIE OLIEHKU MOTPeIHoCcTH 1o popmyre Pynre.

Monayas 5. YUuciieHHbIe MeTOABI pelieHus Au¢ depeHINAIbHBIX YPABHEHUN
Tema 5.1. Pemenue 3axaun Ko 111 00bIKHOBEHHBIX 1M (depeHnaIbHbIX
YPaBHEHM
Certka u cerounast pynkiusi, Cetka U ceTouHas (PyHKIIMS, apOKCUMALIHS YpaBHEHUH,
pa3HOCTHAasi CXeMa, MOPAJOK TOYHOCTH, YCTOWYUBOCTH, CXOJMMOCTb, IA0JIOH, SIBHBIE U
HesBHbIE cxeMbl. Pemienune 3amaun Komm ayis  OOBIKHOBEHHBIX AU depeHInaIbHbIX
YPaBHEHUN W CHUCTEM YpaBHEHHMH MertomamMu Ounepa, PyHre-Kyrra, Apnamca, nopsuox
TOYHOCTH METOJIOB M CTIOCOOBI OIIEHKHU MOTPELTHOCTH PELICHHUS.
Tema 5.2. Pemienue kpaeBbIX 32124 /151 00bIKHOBEHHBIX AU PepeHunaIbHbIX
YPaBHEHU
1



Pemenne kpaeBbix 3amau ans auddepeHIHaTbHBIX YpPaBHEHHM BTOPOTO MOPSIKA:
METO/IbI CTPEJIbOBI M POTOHKH.

Tema 5.3. Pemenue audpepeHunajbHbIX ypaBHEHUI ¢ YACTHBIMU MPOU3BOIHbIMH.

OOwmuit BUJ ypaBHEHHS C YAaCTHBIMH MPOM3BOAHBIMU. YPaBHEHHUS MaTEMaTUUYECKOU
¢uzuku. Knaccugukanus ypaBHeHUN MaTeMaTHueckod (u3uku. [Iprumepbl pa3HOCTHBIX CXEM
JUIs 1apaboJIMYECKOr0, TUIEPOOINIECKOT0, IIENTUYECKOTO YPaBHEHUIA.

Moayas 6
DK3aMeH § ceMecTp

2.3.MeroanyecKkue peKOMEHIALUH 10 OCBOCHUIO TUCHUIIJIMHBI JJ151 00y4AKIIHNXCS
00pa3oBaTeJIbHOM NPOrPaMMBbI
Hanpasnenue noarorosku 44.03.05 Ilenarornyeckoe oOpa3zoBanue (¢ AByMs npouisiMu
MOJATOTOBKH), HAPABJIEHHOCTH (Mpo(ris) 00pa30BaTEIbLHON MPOrPaMMBbI
Marematrka u “HPOpMaTUKa
1o 04HOoM opme o0yueHus1

BBenenne
Meroauyeckue peKOMEH Il COEepKaT:
l. PekoMenganuu mo opraHu3anuu padbOThl CTYJEHTa Ha JEKUUAX U J1a00paTOPHBIX
3AHATHUAX
2. PexomeHnmanuu no opraHu3aluyl CaMOCTOSITENIbHON paboThl CTyAeHTa
3. Pexomenpanuu no paboTe B MOyJIbHO-PEUTUHTOBOM CUCTEME.
4. CoBeTbl IO MOATOTOBKE K 9K3aMEHAM.

MeTonnqecm{e PEKOMEHIANUMA 110 OPraHU3alluu paﬁoTl)I CTYACHTA Ha JICKIUAX

Bo Bpems Jsekmuii Mo AWCIMIUIMHE CTYACHT JOJDKEH YMETh CKOHIICHTPHUPOBATH
BHUMaHHE HAa pacCMaTpUBaeMbIX MpoOJeMax W BKIIOYATH B pabOTy BCE BHIBI TaMSTH:
CJIOBECHYI0, OOpa3Hyl0 M MOTOpHO-ABUTaTeNbHyt. Jlns 3Toro emy HeEoO0XOoauMo
KOHCITCKTUPOBATh MaTepHall, M3jaraeMplii mperoaaBareiaeM. Bo BpemMss KOHCIICKTUPOBAHUS B
paboTy BKJIIOYACTCS MOTOPHO-ABUTATENIbHAS IaMATh, MO3BOJIAIONIAs 3(()EKTUBHO YCBOUTH
JEKIMOHHBIN  MaTepuan. Kaxmomy CTyAeHTY HEO0OXOAMMO TOMHHUTH O TOM, HYTO
KOHCIIEKTUPOBAHUE JIEKIIMHM — 3TO HE AUKTAHT. CTYJEHT JAOHKEH YMETh BBIICTSATH TJIABHOE U
(bUKCHUpPOBAaTH OCHOBHBIE MOMEHTHI «CBOMMH CIIOBaMU». DTO ropazao 6oiee r3hPpexTuBHO, yeM
3aMHUCh «IOJ TUKTOBKY.

Ha xaxpoil nekuuu nepuoguyecKkd NPOBOAUTCS IMHUCBMEHHBIM OINPOC CTYIEHTOB IO
Matepuanam Jekuuid. [lombopka BOMPOCOB [JIsi OMpoca OCYIIECTBISETCS Ha OCHOBE
U3YYEHHOTO TEOPETHYEeCKOro Marepuana. Takod TOAXOJ  TO3BOJSIET HE  TOJBKO
KOHTPOJIUPOBAaTh YPOBEHb YCBOCHHS TCOPETUYCCKOTO Marepuajga, HO M OpraHW30BaTh
3¢ (HEKTUBHBIN KOHTPOJIb MOCEHIAEMOCTH 3aHATUN HA TOTOKOBBIX JICKITUSIX.



MeToanuyeckue peKOMEHIALUH 10 OPraHu3aluM padoThl CTYACHTA HA J1a00paTOPHBIX
3aHATUAX

Hapsany ¢ mpociiynmmBaHueM JIEKIIUA TO KypCy Ba)XHO€ MECTO B y4eOHOM Ipoliecce
3aHUMAIOT J1TaOOPATOpHBIE 3aHATHUS, IPU3BAHHBIC 3AKPEIUIATH IIOJIyYEHHBIE CTYyJIEHTaMU
TEOPETUUECKHUE 3HAHMSL.

[lepen naGopaTOpHBIM 3aHATHEM CTYAEHTY HEOOXOAMMO BOCCTAaHOBUTh B IaMATH
TEOPETUUECKUI MaTepual 1o TeMe JabopaTopHOro 3aHaTud. /st 3Toro ciaenyer oOpaTutbes K
COOTBETCTBYIOIIIMM I'JIaBaM y4€OHUKA, KOHCIIEKTY JIEKIHU.

Kaxnoe 3aHsATHE HAauyumHAETCSI C TIOBTOPEHUS TEOPETUYECKOTO MaTepuana Io
cooTBeTcTBYyrOIIEH TeMe. CTyIeHTbl [OJDKHBI YMETh YETKO OTBETUTh Ha BOMIPOCHI,
NOCTaBJICHHBbIE MpernoaaBaTeneM. [1o xapakrepy OTBETOB MpenoAaBaTeb AEJIAaeT BBIBOJ O TOM,
HACKOJIbKO TOT WJIM MHOM CTYAEHT F'OTOB K BBITIOJHEHUIO YIPAXKHEHHIA.

[locne Takod mNpPOBEpPKH CTYJEHTAM MpEAIaraercsa BBIIOJHUTh COOTBETCTBYIOIINE
3a/laHud 1 3a1a4d. YTo Kacaercs THUIIOB 33a4, pelIaeMbIX Ha JIaDOPATOPHBIX 3AHATHUSX, TO 3TO
pa3IMyHbIC 33/1a4M HA YCBOCHHE CTYACHTAMHU TEOPETUUECKOTO MaTepHaa.

[lopsinok pemeHus 3aa4 CTyA€HTaMU MOET ObITh paznuuHbIM. [IpenogaBaTens MOXKET
YCTAaHOBUTb TAaKOM TOPANOK, COIVIACHO KOTOPOMY KaXAbId CTYAEHT B OTIEIbHOCTH
CaMOCTOSITENIbHO peliaeT 3ajady Oe3 oOpalieHuss K KakuM — JIMOO MarepuajaM WIH K
npenoaaBarento. MoxeT ObITh HCIONb30BaH M TAaKOW MNOPSAIOK pEHIeHMs 3aJayd, Koraa
IIPENYCMAaTPUBAETCA CAMOCTOATENBHOE PEUIEHUE KaXK/IbIM CTYJAEHTOM IIOCTABJICHHOMN 3a1a4u C
UCIIOJIb30BAaHUEM KOHCIIEKTOB, YYEOHHMKOB M JPYIMX METOAMYECKUX U CIPaBOYHBIX
matepuainos. [Ipu 3ToM npenonaBarenb 00XOAUT CTYAEHTOB, HAOIIOast 3a XOJIOM PEILECHUs U
JaBas UHJIMBHlyaJIbHbIEC YKA3aHUSI.

B KoHIIe 3aHATHS NOpenofaBaTeilb MOABOAUT €ro WUTOTH, NAET OLIEHKY aKTUBHOCTH
CTYJICHTOB U YPOBHS UX 3HAHUU.

Kaxnomy cTyaeHTy HEOOXOJUMO OCHOBATEIbHO 3aKPEIUISATh IMOJTYYEHHBbIE 3HAHUS U
BbIpa0aThIBaTh HABBIKM CAMOCTOSTEIbHOM HaydyHOW paboTbl. C 3TOM LENbl0 B TEUEHHE
ceMecTpa CTYAEHT JOJKEH BBINOJIHUTH IOMAITHUE PaOOTHI.

MeToanyecKkue peKOMEHIAIUN 110 OPraHU3aUNH CAMOCTOATEIbHOI Pa0doThI CTYAECHTA

Jns 3¢dekTUBHOrO JOCTHMKEHHsI YKa3aHHBIX BO BBe/IeHUM padoueil mporpamMmbl
nene oOydeHHs O JUCUUIUIMHE IMIPOLIECC H3Y4YeHHs MaTepuana Kypca IMpearoJiaraer
JIOCTaTOYHO MHTEHCHUBHYIO pa0OTy HE TOJIbKO Ha JIGKIMSIX M CEMHHapaxX, HO JOMa B XOJe
CaMOCTOSITEIIbHON paOOTHI.

[losToMy paccMOTpUM MPOLIECC OPraHU3alUM CaMOCTOSITEJIbHOM BHEAYIUTOPHOM
paboThl CTyAEeHTOB. BHeayauTopHasi caMocTosiTeNbHas paboTa BKIIOYAET BbBIIOJIHEHHE
KOHTPOJILHBIX PadoT 0 KaXI0My pa3zely Kypca (3alaHus Ipe/icTaBlieHbl B paznene «MoH/
OLIEHOYHBIX cpeacTsy PIIJI

PexoMenmanuu mo padore B MOIYJIbHO-PETUHIOBOI cUCTEeMe
PesynbraThl yueOHON NEATETbHOCTH CTYACHTOB OIICHUBAIOTCS PEHTHHTOBBIMU OaljlamMHu.

B KaXXI0M MOAYJIC OIPCACIIACTCA MUHUMAJIbHOC U MAKCUMAJIbHOC KOJIMYCCTBO 0ayIoB.
1



Bunel nesTenbHOCTH, YIUTHIBAEMbIE B PEUTHHIE U MX OIIEHKAa B Oajlax MpeCcTaBieHA B
TexHonoru4yeckoi Kapre AMCUMILIMHBI, KOTOpas BXOAUT B cocTas nanHoro PII/I.

Cymma MakcuMmanbHbIX OayioB 1o Bcem wmonayisim (100) pasusercs 100%-nHOMY
YCBOEHUIO MaTepuaia.

MuHuManbHOE KOJMYECTBO OajuloB B KaXKIOM MOJYJE SABISETCA OOsA3aTE€IbHBIM U HE
MOKET OBITh 3aMEHEHO HabopoM OayIoB B JAPYTUX MOIYJIAX, 32 MCKIOYEHHEM CHUTYyalluH,
KOIJla MUHUMAaJIbHOE KOJIMYECTBO OaJIOB MO MOAYJIO OIpPENETeHO Kak HyjleBoe. B arom
clly4ae MOAYJb SIBISIETCS. HEOOSI3aTEIbHBIM JIs1 U3YUEHMSI U 0011ee KOJIMYECTBO 0AJIOB MOYKET
ObITh HAOpAHO 3a CUET APYTUX MOIYJIEH.

JMCUMIIIIMHAPHBIM MOAYJb CUUTAETCA W3YYEHHBIM, €CIHM CTYJIEHT HaOpasl KOJWYECTBO
OAJIJIOB B paMKax YCTaHOBJIEHHOI'O IMAIIAa30Ha.

JUtsi mosydeHHs MOJOKUTEIbHOM OLIEHKM HeoOXxoaumo HalOpaTh He MeHee 60 Oalios,
PELYCMOTPEHHBIX MO JUCHUIUIMHE (TIpH yCIOBUMU Habopa BceX 0053aTeIbHBIX MUHUMAJIbHBIX
0aoB).

[lepeBoa OamaoB B akaJeMHYECKYIO OLIEHKY OCYILECTBIIIETCS MO CIEAYIOIIEH cXeme:
OILIEHKa «YJOBJIETBOpUTEIBHO» 60 — 72 % OaioB, «xopomo» 73 — 86 % 0amioB, «OTIMYHO»
87 — 100 % Oannos

CooTBeTcTBHE PEHTHHIOBBIX 0AJVIOB M AKAJIeMHUYECKOH OLICHKH

OO11ee KOIM4eCTBO Akanemuueckas
HaOpaHHBIX 0aJUIOB OIIEHKA
60— 72 3 (YIOBIIETBOPUTEIHHO)
73 — 86 4 (xoporo)
87 —100 5 (oTaM4HO)
JIONIOTHUTENBHBI ~ MOZYJIb - HeoOsBatenbHbId.  KonmumyecTBO  O6aymioB 110

JOTIOJITHUTEIIPHOMY MOJYJII0 HE BKIIOYACTCSd B OOIIyI0 MAaKCHUMAJIBHYIO CyMMYy OajlioB,
pacrpeensaeMbIx o MoayisiM. Pabora Hasl MPOEKTOM — BO3MOXKHOCTh TTOJHATh CBOM PEUTHHT.

[IpenogaBaTennr KMeeT NPaBO MO CBOEMY YCMOTPEHHIO JI0OaBISATH CTYJEHTY
OIpe/IeNIEHHOE KOJM4eCcTBO OayioB (HO He Oosiee 5 % OT OOILIEro KOJIWYECTBa), B KaXKJIOM
JUCLMIUTMHAPHOM MOJYJIE:

—3a aKTUBHOCTH Ha 3aHATHUSAX;

—3a BBICTYIUICHHE C JIOKJIJI0M Ha HAYYHON KOH(EPEHIINH;

—3a HAY4YHYIO MyOJIMKAIIHIO;

—3a UHbIC yUYeOHbIC WM HAyYHBIE JOCTUKCHHUS.

Pabora ¢ HeycneBalOIIUMH CTyIeHTAMH

CryneHt, He HaOpaBUIMH MHUHUMAJIBHOTO KoJM4YecTBa OauioB MO TEKylled u
IPOMEXYTOUHOM aTTecTalusM B Ipelenax IepBOro 0a3zoBOro MOAYINs, MOMYCKaeTcs K
U3YYEHHUIO cleAyrolero 0a3zoBoro Moayis. EMy mnpenocraBisieTcss BO3MOXKHOCTH J1000pa
0aJyIoB B TEUEHHUE JBYX MOCIEAYIOUIMX HEAENb (CASAYIOUUX 33 MPOMEKYTOUHBIM PEHTHHT-
KOHTpPOJIEM (TECTUPOBAHHUEM 10 MOAYJIIO)) HA JTUKBUAALIMIO 33]I0JKEHHOCTEN.

CrynenTtam, KOTOpbIE HE CMOTJIM HAOpaTh MPOMEKYTOUHBIA PEHUTHHI WM PEUTHHT IO
JUCHMIUIMHE B OOIEYCTAHOBJCHHBIE CPOKH MO OOJIE3HH WM MO JAPYTUM YBAKHUTEIbHBIM
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OpUYMHAM (JOKYMEHTAJIBHO MOATBEPKIECHHBIM COOTBETCTBYIOUIUM YUPEKIECHUEM), IEKaH
¢dakynpTeTa ycTaHABIMBACT MHIMBUyaJIbHBIE CPOKH CIAYH.

Ecnu mocne 3Toro cpoxa 3aJ0JKEHHOCTD [0 HEYBAKUTEIBHBIM IIPUYMHAM COXPAHSAETCH,
TO Ha3HAYAETCS KOMHCCHS MO TpPUEMYy aKaJeMHUYECKUX 3aJ0DKEHHOCTEH C 00s3aTeNbHBIM
ydacTHeM 3aBeayrouiero kageapoil m nekana (ero 3amectutens). [lo permieHno KOMUCCHH
HEYCIEBAOIINE CTYACHTHI II0 MIPEICTABICHUIO JCKaHAa OTYUCIAIOTCS NPUKA30M PEKTOpa M3
YHHMBEPCUTETA 32 HEBBIIIOJIHEHUE YUEOHOTO TpadukKa.

B o0coObix ciydasgx JekaH HMMEET MpaBO YCTAHOBUTH JIPYIMe€ CpPOKU JIMKBUJALUU
CTYJICHTaMH aKaJeMUYECKUX 3a0JKEHHOCTEM.

HesiBKa cTyzeHTa Ha UTOTOBBIM MM ITPOMEKYTOUHBINA PEUTUHI-KOHTPOJIb OTMEYAETCS B
PEUTUHT-TTUCTE 3amuChio "He siBuiCs". EciiM HesIBKa MpOM30LUIA N0 YBAXKUTEJIBHON MPUYUHE
(moaTBepKAEeHA JOKYMEHTAIBHO), AE€KaHAT UMEET MPaBO Pa3peliuTh MPOXOKIECHUE PEHUTUHT -
KOHTPOJIS B Ipyrue cpoku. [Ipu HeyBa)KUTEIbHON NPUYMHE HEABKU B CTATUCTUYECKHUX JAHHBIX
nekaHata mpoctaBisiercss "0" OamoB, M CTYIEHT CUYUTAETCS 3aJ0JDKHHUKOM IO JTaHHOM
JTUCLUIUINHE.

PeliTuHroBasi cuctemMa OLEHKH KadecTBa y4eOHOM paboThl pacrmpoCTpaHsAeTCs U Ha
CTYJICHTOB, IEPEBEACHHBIX HA MHAUBUAYaJIbHOE OOyUEHHUE.

Ecnu cTyneHT kenaeT NOBBICUTh PEUTUHT IO TUCLUHUIIMHE MOCIE UTOMOBOTO KOHTPOJIS,
TO OH JOJDKEH 3asiBUTh 00 3TOM B JekaHare. JlomonHuTenbHass MpOBEpKa 3HAHUM
OCYLIECTBIISIETCS IPENOJABATEeNIEM [0 HAIIPABICHUIO JE€KaHaTa B TEYECHHE HEAENIU IIOCIIe
UTOTOBOTO KOHTpOJsA. IIpu 3TOM mpenopaBaTenb TOJDKEH OPHUEHTHPOBATHCS HA TE TEMBI
JUCLMIUIMHBL, 110 KOTOPBIM CTYAEHT HaOpas HauMeHbllee KonuuecTBO OayioB. [lomydeHHble
OaJuIbl BHOCSITCS B €IUHYIO BEJJOMOCTh OLICHKH yCIIEBAEMOCTH CTYACHTOB (B JIONOJHUTENbHBIN
MOJYJb) W YYWTBHIBAIOTCS MPU ONPEIEICHUN PEUTUHIOBOM OLEHKU B LIEJIOM IO JAMCLMILIAHE.
Ecnu cTyaeHT BO BpeMs TOMIOJTHUTEIBLHOM MTPOBEPKHU 3HAHUN HE CMOT MOBBICUTh PEUTUHTOBYIO
OLICHKY, TO EMY COXPaHSETCs KOJIMUECTBO 0aiIoB, HAOpAHHBIX paHee.



3. KOMIIOHEHTBI MOHUTOPHUHI A YYEBHbBIX I[OCTI/DKEHI/Iﬁ CTYJIEHTOB
3.1. TexHoJsiornyeckasi KapTa pedTHHIa IMCUUIINHBI

HaumenoBanue HanpagieHune noaroroBKu M ypoBeHb Kosamnuectn
AUCIHUNIMHBI o0pa3zoBaHusA 3.e.
(0akasaBpuaT, MATHCTPATYPa, ACIMPAHTYPA)
HaunmeHnoBanue nporpaMmbl/ mpoduist

YU CJIEHHBIE bakamasp 4 xpenuta
METO/bI (BET)

CMexHBbIE TUCIUIUIMHBI 0 YYeOHOMY TUIaHY

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

By3oBckuii kypc: Maremaruka, MatemMaTH4eCKUN aHAIN3 U AJEMEHThI TE€OPUH (YHKIIUMN,
Anrebpa, Mndopmaruka, S36IKM U METOJIBI MPOTPAMMHUPOBAHUS

ITocnenyromnme: KomnbroTepHoe MojienupoBanue, McciaenqoBanue onepanmii

MOJYJIb Ne 1
Bxoanoii
Conepxxanue dopma paboThI KonuyecTtBo 6amioB 6%
min max
Tekymas padora Bxoonoe mecmuposarue 3,6 6
Hroro 3,6 6
MO/ YJIb Ne 2.
Yucnennvle Memoovl peuilenus 3a0ay aneeopbl
Conepxanue dopma paboThI KonuuectBo 6aminoB 17%
min max
Texymias pabora 3aoanus 1, 2 Konmponvhot 7,2 12
pabomvr No 1
[IpoMeXyTOUHBIN pEUTUHT - ([Ipomedicymournoe mecmuposaHue 3 5
KOHTPOJIb 1o MOOYIO 2
HMtoro 10,2 17
MOJAYJIb Ne 3.
Tpubnuscenue gynxyutl
Conepxanue dopma paboTs Konugecto 6amnos 11%
min max
Tekymas padota 3aoanue 3 Konmponvhou pabomuol 3,6 6
Ne 1
[IpoMexyTOUHBIN PEUTHHT - |[Ipomedicymounoe mecmuposarie 3 5
KOHTPOJIb no mooynio 3




MToro |

6,6

11

MOJYJb Ne 4.

Yucnenuvie Memoowl peuienun 34044 MaAmMemMamu4ecKko2o aHaiu3a

Conepxanue ®opma paboThI KonuyecTto 0amioB 25%
min max
Tekyiast padoTa 3aoanus 1, 2 Konmponvhoii 7,2 12
abomur No 2
[[poMeKyTOUHBIN PEUTHHT - ([ [pomedicymouroe mecmuposanue 4,2 7
KOHTPOJIb no mooymio 4
Htoro 11,4 19
MOIYJIb Ne S.
Yucnennvie memoowt peuwienus oudhghepeHuuaIbHbvIX ypasHeHull
Conepxanue dopma paboThI Konuyecto 6amios 11%
min max
Tekyrast padoTa 3aoanue 3 Konmponvhoii pabomot 7,2 12
No 2
[ [poMeXyTOUHBIN PEUTUHT - [/ [poMmedicymounoe mecmuposarue 3 3)
KOHTPOJIb 10 MOOYIIO D
Htoro 10,2 17
Hroroseliii MOayJ1b
Conepxxanue dopma paboThI KonnuectBo 6amios
min max
Or3amen 18 30
Htoro 18 30

JONOJHUTEJBHBIA MOAY.JIb

®opma paboThI

KomuuectBo OayuioB

NTOTIOJTHUTEILHOTO MOJTYJISA)

min max
Hayuno-uccnedosamenvckas paboma 6 10
HToro 6 10
OO111ee KOJIMYECTBO OAJIIOB MO TUCIUTLINHE min max
(o uToram U3y4eHHs Bcex MoayJiel, 6e3 yuera 60 100

CooTBeTcTBHE PETHHIOBBIX 0AJIJIOB M AKA/IEMUY€CKON OLlEHKM:

Obuwee Konuuecmeo HAOPAHHbLIX OANI08™

Demuyeckas OUEHKA

6072

3 (yIOBJIETBOPUTEIBHO)

7/3-86

4 (xopo1io)

5 (OTIAMYHO)

87-100
1




3.2. ®oHJ OLIEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEpPHUTEIbHbIC MATEPHAJIbI)

MUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUS P®
benepanabHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTEeIbHOE yUPEKICHUE BHICIIETO
o0pa3oBaHUs
«KpacHosipckuii rocyaapcTBeHHblN negarornyeckuii ynusepcuret um. B.I1. AcradbeBay
HUuctutyT MatemMaTuky, GU3NKUA U HHOOPMATUKU

(HanMeHOBaHME HHCTUTYTA/(aKyspTeTa)

Kadenpa-pazpadborunk UHdpopmatrky u nHGOPMAITMOHHBIX TEXHOJIOTUA B 00pa30BaHUM
(HaumeHoOBaHUE Kadeapsl)

YTBEPXIEHO OAOBPEHO

Ha 3ace/IaHuu Kadeapsl OOBPEHO

[TpoTtoxon Ne 1 Ha 3aCelaHuM HAaYYHO-METOJNYECKOTO COBETA
oT «31» aBrycra 2018 r. HanpaBieHust noaArotoBku [IpoTokom Ne 2

oT «14» centsa0ps 2018 r.

B

®OH/I OLIEHOYHLIX CPEJICTB
JUISL IPOBEJIEHUS TEKYILIEr0 KOHTPOJIS U IPOMEXYTOUHOHM aTTecTalui 00y4yaronmxcs
«YucieHHbie METOAbI»

(HaMMEHOBaHNE JUCIUTILINHBL/ MO TyJIsI/BHIA TTPAKTHKH )

Hamnpasnenue noaroroBku: 44.03.05 [lenarornueckoe o6pazoBanue (¢ 1ByMs nNpopuiisiMu
MOJITOTOBKM)

Hanpasnennocts (mpoduiib) oOpazoBaTeibHOM MporpaMMbl
Maremartrka u UHPOpMaTUKa

KBanudukauus: OakaiaBp
1o ouHo# Gopme 0OydeHUs

CocraBuTens:
KaHo.neo.Hayk, ooyenm, ooyenm kagheopwvt MU TeO Cmenanosa T.A.



OKCIIEPTHOE 3AKJITIOYEHUE HA ®OH/I OHEHOYHbLIX CPE/ICTB

[IpencraBienHbiii  (OHA OLEHOYHBIX CPENCTB JUISI TEKymed U MPOMEKYTOUHON
arrectaiuu cooTBeTcTBYeT TpeboBanusM PI'OC BO u mpodeccroHadbHBIM CTaHIApPTaM
[lenaror (mpodeccroHanmbHasi MEATEILHOCTH B cepe JONIKOIHHOTO, HAYaJIbHOTO OOIIETO,
OCHOBHOT'O OOIIIETO, CPeAHETr0 00IIEro 00pa3oBaHus) (BOCIIUTATEb, YUUTEIIb), YTBEPKIESHHBIM
npukazom Muntpyna Poccun ot 18.10.2013 N 544H.

[Ipennaraembie GOpMBI U CpeJICTBA ATTECTALIMM QICKBATHBI IIEJISIM U 33Jla4aM peain3aluu
OCHOBHOW MpPOQEeCCHOHAIBHON 00pa30BaTeIbHON MPOTpaMMBbI MO HAIPaBJICHUIO MOATOTOBKU
44.03.01 TIlemarornueckoe oOpa3oBaHME, HAIPaBICHHOCTh (TIPoduUIL) 00pa3oBaTEIbHOMN
nporpaMmbl: «MaremaTukay, kBanudukamus (CTeneHb): 0akaiasp.

O1eHOYHBIE CpEACTBA M KPUTEPUU OIICHUBAHMS MPEJCTaBICHbI B TOJHOM OOBEME.
®opMBI OLIEHOYHBIX CPEJCTB, BKIIOYEHHBIX B MPEACTABICHHBIA (DOH, OTBEUAIOT OCHOBHBIM
npuHuunam dopmupoBanus POC. ycraHoBieHHbIX B [lonoxkennn o dhopmupoBanuu GpoHaa
OIICHOYHBIX CPEACTB JUIsI TEKYIIETO KOHTPOJIA YCIEBAEMOCTH, MPOMEXKYTOYHOW W WUTOTOBOU
(rocy1apCTBEHHON UTOrOBOI) aTTeCTallMM OOy4YaroIIMXCs M0 00pa30BaTeNIbHBIM MTporpaMmmaM
BBICIIETO 00pazoBaHusi - TMporpaMMaMm OakajaBpuara, mporpaMMaM CIEIHAINTETa,
nporpaMMaM MarucTpaTypbl, IporpaMMaM MOJTOTOBKMA HAyYHO-TIEIarOTHYEeCKHX KaJapoB B
acMpaHType - B (enepaibHOM TrOCyJapCTBEHHOM OIOJDKETHOM  00Opa30oBaTebHOM
yUpexaeHUN BbIciIero oOpazoBanust «KpacHOSPCKUN TOCYHapCTBEHHBIN TME€AaroruyecKuii
yauBepcuteT uM. B.II. AcradbeBa», yTBepkaeHHOro mpukazoM pekropa Ne 297 (m) ot
28.04.2018.

PazpaGoTanublii ¥ TIpeNCTaBICHHBIN IS JKCHEpPTU3bl (OHA OLEHOYHBIX CPENCTB
PEeKOMEH/IyeTCsl K MCI0JIb30BaHUI0 B Mpolecce MOAroOTOBKY M0 YKa3aHHOI MporpamMmme.

DKcInepT
y4uTEeNb HH()OPMATUKH BBICHIEH KaTErOpHUH,
3aMECTHUTEIb JUPEKTOPA M0 Y4eOHO-BOCIIUTATENBHON paboTe
MBOY «COHII Ne 10 ¢ yriyOieHHBIM U3YYE€HHUEM OTICITbHBIX
npeaMeToB nMeHU akajiemuka FO.A. OBUMHHUKOBa»
r. Kpacnosipcka

I'.C. Kapnenko




1. Haznauenue ¢oHIa OLIEHOYHBIX CPEACTB

11 Heabro cozganuss DPOC aucummivHbl «YUCIECHHBIE METOIBD)  SIBISIETCS
YCTAaHOBJICHHME COOTBETCTBUSI Yy4YEOHBIX JOCTIKEHUW 3allJIAaHUPOBAHHBIM  PE3YJIbTaTaM
oOydyeHuss U TpeOOBaHUSAM OCHOBHOW MpodecCHOHAIbHOM 00pa30BaTENbHON MPOrpaMMBbl,
paboueit mporpaMMbl JUCITUTUTHHBI.

12. OOC 1o TUCHUIUIMHE PeliacT 3aJa4u:

1. VYpaBiieHue mpoieccoM MpuoOpeTeHUs: 00yUaroUMUCS HEOOXOIUMBIX 3HAHUU,
YMEHUH, HABBIKOB U (OPMHUPOBAHUS KOMIICTCHIIUMA, OIPEIACICHHBIX B 00pa30BaTeIbHBIX
CTaHJapTax Mo COOTBETCTBYIOIIEMY HAIPABICHUIO MOJTOTOBKH.

2. OneHka JOCTHXKEHUN O0O0ydYarolmuxcsi B MPOIECCe HW3YUYEHUS JUCUUIUIUHBI C
OTpENEICHUEM  TIOJIOKUTENIbHBIX/OTPUIIATEIbHBIX ~ PE3YJbTAaTOB U IJIJAHUPOBAHHE
PEAYIPEKTAIOIIUX/KOPPEKTUPYIOMIHNX MEPOTIPUITUIA.

3. OOecrnieueHre COOTBETCTBUSA  PE3yJNbTaTOB OO0y4YeHHUs 3ajadaM  Oynylieu
poecCHOHATEHON ESITEIBPHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAAWIIMOHHBIX M BHEAPCHUE
WHHOBAIIMOHHBIX METOJIOB 00yUeHHUs B 00pa30BaTEIIbHBIN MPOIIECC.

4. CoBepHICHCTBOBAaHUE  NPOIECCOB  CAMONOATOTOBKM W CaMOKOHTPOJIS
00yJaroImxcs.
13. ®OC pa3paboTaH Ha OCHOBaHUU HOPMATHUBHBIX I0KYMEHTOB:

- deneparbHOTO  rOCyJapCTBEHHOTO  00pa30BaTENbHOTO  CTAaHJApTa  BBICIIETO
oOpa3oBaHusi 10 HampaBiieHHi0 ToAroroBku 44.03.05 «llemarormueckoe oOpa3oBaHHE»
KBanudukauus (crenens) «bakaiaBp»

- - mnoJioxkeHus o QopmupoBaHuU (OHIA OLEHOYHBIX CPEICTB ISl TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH, NPOMEXYTOYHOM U HUTOrOBOM (rOCYyIapCTBEHHONW HWTOTOBOW)
aTTecTalii OOydYaronIuxcsi Mo 00pa3oBaTENbHBIM MPOrpaMMaM BBICIIETO OOpPA30BAHMS —
nporpamMmam 0OakajaBpuaTra, MporpaMmaM CHelUaauTeTa, MporpaMmaM MarucTpaTyphl,
nporpaMmam MOATOTOBKH HAay4YHO-TIEAArOTMYECKUX KaJpOB B acUpPAHType — B (eaepaibHOM
rOCyIapCTBEHHOM OO/PKETHOM 00pa3oBaTE€IbHOM YUPEXKICHUH BBICIIETO OOpa30BaHUS
«KpacHosipckuii rocynapcTBEHHBIN Tmenarorudeckuii ynuepcuter um. B.IL. AcrtadbeBa»
YTBEPKJICHHOTO TIprKa3oM pekropa Ne 297 (m) ot 28.04.2018.

2. IlepeyeHs KOMIETEHUUH ¢ YKAa3aHMEM 3TANOB UX (popMHUPOBaHUSA B IpoLecce
U3yYEeHUS TUCHUNIMHBL/ MOLYJIsI/ IPOXO0KACHUSI TPAKTUKH

2.1. Ilepeyennb KomMmneTeHIMI, HOPMHUPYEMBIX B MPOIIECCE U3YUCHUS TUCIIATIITUHBI:

a) ooweKyibmypHule:

OK-6 - cnocoOHOCTb K CaMOOpraHU3allii U CaMOOOpPa30BaHUIO

0) obwenpogeccuonanvhbie:

OIIK-5 - BnageHue ocHOBaMH NMpoheCcCUOHANBHONW STUKHU U PEYEBOM KYJIbTYPbI

8) npogheccuonanvnule:

[IK-4 - crnocoOHOCTh HCIOJIB30BAaTh BO3MOXKHOCTH 00pa30BATENbHON Cpenbl IS
JIOCTUKEHHUS JIMYHOCTHBIX, METAlpPEIMETHBIX W TPEAMETHBIX pe3yJbTaTOB OOy4YeHUS, U
obecrieueHn s KadecTBa YYEeOHOro TMporlecca CpeICTBAaMH TIPETOJaBaeMbIX YUEOHBIX
pEAMETOB

[IK-12 - cmocoOHOCTh PYKOBOIUTH Y4€OHO-MCCIEAOBATENBLCKOW JICSTEIBHOCTHIO
oOyJaronmxcst



2.2. OueHo4YHbIe CpeacTBa

Komnerenmus

JMCIMIUINHBI, TPAaKTHKH, Y9aCTBYIONIHE B (JOPMUPOBAHUN JTAaHHONH KOMIIETCHIINH

Tun KOHTpOISA

Omnenounoe cpeactso/KNM

Howmep

PopmMma

OK-6 -
CIIOCOOHOCTB K
CaMOOpTraHHU3aIUuH |
caM0o00pa30BaHUIO

OO1IeKyIBTYPHBIE OCHOBHI MMPO(EeCCHOHANFHON IEATENFHOCTH, IHOCTpaHHBIN S3BIK, PYCCKHUI S3BIK U
KyJIbTypa pedn, DKOHOMHUKa o0pazoBanus, MHpopMarmoHHas KylIbTypa H TEXHOJIOTHH B 00pa30BaHHH,
Counornorus, @uzndeckas KyJIbTypa H CIIOpT, TeopeTndeckre OCHOBBI MPO(eCCHOHAIBHON AeATENIbHOCTH,
[Temaroruxa, Hayarpie 0CHOBBI ydeOHO-TIpOecCHOHANBHOM nesTeTbHOCTH, OCHOBHI YUeOHO
JeSITeTHPHOCTH CTyAeHTa, OCHOBEI HAYYHOH NEATEIHHOCTH CTyAeHTa, OCHOBBI MaTeMaTHIeCKOH 00paboTKu
nndopmanun, Gusuka, Mudopmaruxu, Teopus BeposTHOCTEH U MaTeMaTHYECKasi CTATUCTHKA,
Maremaruueckas Jioruka, Anredpa, DeMeHTapHas MaTeMaTnuka, SI3bIKH U METO/bl IPOrPaMMUPOBAHUS,
Yucnennsle MeTobl, MIHGOpMaonHsle cucteMsl U cetd, HdopMannoHHble 1 KOMMYHUKAIIHOHHBIE
TEXHOJIOTHH B 00pa30BaHiK, APXUTEKTYpa MPOPECCUOHATHHOTO KOMITBIOTEPA M ONICPAIIMOHHBIC CHCTEMBI,
[MpodunpHOe nccnenoBanue B ooaactu MareMatuky, [IpodunbHoe uccnenoBane B 0061acTH
nHdopmaTuky, DieMeHTapHas anredpa, JIeMeHTHI alnreOpsl, DJIeMeHTapHast TeOMETPHs, DIIEMEHTHI
reomerpun, KomneiorepHas anredpa, J{uckpeTHas Mmaremarnka, MI30paHHbIe BOIPOCH! AUCKPETHON
MmaremMaTuky, KomnerorepHoe MozenupoBanye, MoaennpoBaHne HHPOPMAIIMOHHBIX CHCTEM,
HUccrnenoBanme onepanuit, MeToas! onTuMu3anu, 3ammura nHGopMarmm, MadopManmonHas
Oe3omacHocTh, OpraHu3alysl HCCIEIOBATENBCKON NEATeIBHOCTH IKOJIBHUKOB, Intel — o0yuenue s
Oymymiero, JlononHUTENBHBIC TJIaBBI MATEMAaTHIECKOTO aHanu3a, Vicropus maremaTuky, Vicropus
MareMaTuieckoro oopazosanus B Poccun, Uucnossle cuctemsl, JlOTOIHUTENBHBIE TTIaBbI aNreOpBI,
OTKpBITHIE IPOrPaMMHBIE CPEJICTBA B MIKOJILHOM Kypce nHpopmaTrku, CBOOOJHOE TPOTpaMMHOE
obecrieueHre B 00y4eHUH, MHHOBAIIMOHHbIE MPOLECcChl B TpodmiibHOM 00pazoBanun, HoBoe kauecTBo 1
MeToJbl 00yueHus: MateMaTuke, [IpodeccronansHas aesTenbHOCTh yuutens uadopmaruku, Teopus u
MeTouKa npoduinbHOro 00yueHus nHpopmaTrke, KiraccHoe pyKOBOJICTBO, OCHOBBI KJIACCHOTO
PYKOBOJICTBa, YuebHas mpakTuka, [IpakTuka 1Mo MoIydeHU 0 IepBUYHBIX NMPO(EeCCHOHANBHBIX YMEHUH U
HaBBIKOB, B TOM YHCJIC IICPBUIHBIX yMeHI/Iﬁ " HAaBBIKOB Hay‘IHO-HCCHeI[OBaTeHBCKOﬁ JACATCIBbHOCTHU
[IpousBoacTBeHHass TpakTHKa, [IpakTHKa 10 TOJNy4eHWIO NPO(ECCHOHANBHBIX YMEHHH M OIbITa
npodeccnoHanbHON  pesTenpHOCTH, [loaroroBka K craye W cAada TOCYAAapCTBEHHOTO JK3aMeEHa,
[loaroroBka K 3amuTe W 3aIlMTa BBHITYCKHOW KBaIM(UKAIMOHHOW paboThl, [lemarormueckas mpakThKa
MHTepHa, MeToanka o0ydeHus: MaTeMaTHke, MeToinka o0ydeHust ”HpopMaTHKe

Texymumii
KOHTPOJIb
yCIIeBaeMOCTH

IIpomexyTounas
arTecTanus

BCC

Brmonaenne
KOHTPOJBHBIX
pabot
DK3aMeH

OIIK-5 -
OCHOBaMH
npo¢eCcCuOHATBHON
OTUKM U PpEYEeBOH
KYJIbTYpPbI

BJIaJICHUC

dunocodus, pyccKHid 36K M KyJIbTYpa peud, TeopeTnieckue 0OCHOBBI NPO(eCCHOHAILHOM JIeSITeIbHOCTH,
[enaroruxa, Mupopmarrka, Matemaruka, Teopust BeposITHOCTEH M MaTeMaTHYECKasi CTaTUCTHKA,
MaremaTtuueckas goruka, Anredpa, DieMeHTapHas MaTeMaTHKa, YHCIeHHBIE METOIBI,
MNHupopmanoHHbBIE CUCTEMBI U ceTH, Teopus GyHKINN IeHCTBUTENBEHON epeMeHH0, OCHOBHI TEOpHH
(hyHKIHH KOMIDIEKCHO IepeMeHHOM, ApPXUTEKTypa Mpo(hecCHOHATFHOTO KOMITBIOTEPA M ONIepAIIHOHHEIC
cucremsl, [IpodunsHOe nccnenoBanue B 001aCTH MaTeMaTHKN, JJIeMeHTapHas anredpa, JIeMeHTH
anreOpsl, [luckpeTHas MmaremaTrKa, V30paHHBIE BOIPOCH UCKPETHOM MaTeMaTuku, KoMmbioTepHoe
MoienTupoBaHue, MoaenupoBanre HHPOPMAITMOHHBIX cUCTeM, McciaenoBanue onepanuid, MeToast
ontuMu3anuy, 3amuTa nHpopmanun, Mapopmanuonnas 6ezonacHocTs, Juddepenimansusie ypaBHeHNS,
JlomonHUTENbHBIE TIaBbl MATEMaTUUYECKOT0 aHanu3a, Mcropus marematuxy, Mcropus MareMaTHUeCKOrO
obpazoBanus B Poccun, OCHOBBI HCKYCCTBEHHOr0 HHTEIUIeKTa, KnbepHeTnueckie OCHOBBI ISITEIbHOCTH

Texymumi
KOHTPOJIb
yCTIeBaEMOCTH

IIpomexyTounast
arTecTanys

BCC

BrmoHeHHnE
KOHTPOJIBHBIX
pabor
DK3aMeH

2




yenoBeKa, Yd4eOHas mpakTuka, [IpakTika 1o morydeHuio epBUYHBIX MTPO(ECCHOHAIBHBIX YMEHIH 1
HaBBIKOB, B TOM YHCJIe IEPBUYHBIX YMEHHIIA U HABBIKOB HAYYHO-MCCIEI0BATEIBCKOM IEATETHHOCTH
[Ipon3BoacTBeHHAS IPAaKTHKA, [IpakTHKa M0 MOTYICHUIO IPOPECCHOHANBHBIX YMECHHN U OTIBITA
npodeccronanpHO nestensHocTH, [ToaroToBKa K cjade U cjada rocy1apcTBEHHOTO 9K3aMeHa,
[ToaroroBka K 3amurTe U 3alUTa BHITYCKHOH KBaIU(pUKAIMOHHOH paboThl, [lenarormyeckas npakTuka
MHTepHa, MeToarka 00yueHns: MaTeMaTHKe

T1IK-4 - | Teopernueckue ocHOBBI IpodeccroHaNBHOI nearensHocTy, [lenaroruka, Teopus 1 npakTHKa Texywmuii BCE Beinonnenue

CIIOCOOHOCTH MHKITIO3UBHOTO 00pa3zoBaHus, [IpoeKTHpoBaHNe HHANBUYaIbHBIX 00pa30BaTEeIbHBIX MAPIIPYTOB LIS KOHTPOJIb KOHTPOJIBbHBIX
nereit ¢ OB3, ®usuka, Uudopmarnka, Maremarnueckas jgoruka, Anredpa, DieMeHTapHas MaTeMaTuKa, yCIIeBaeMOCTH pador

MCHOJIB30BATE YucneHnnsle MeTo1bl, IHGOpMaIMOHHBIE CUCTEMBI H CETH, , VIHpopMannoHHbIe 1 KOMMYHHKAIIHOHHBIE OKk3aMeH

BO3MOXHOCTH TEXHOJIOTHH B 00pa3zoBanu, [IpodunsHOe HccIe0BaHIE B 06IACTH MATEMATHKH, , DJIeMEHTapHas

o0OpasoBarenbHON anrebpa, DIeMeHTHI anreOprl, DIeMeHTapHas TeOMETpHsI, DIeMeHTH reoMeTpun, KommbroTepHas anredpa,

CpeIbl mrs | Auckpernas maTeMarnka, M36pannbie BOIPOCH AUCKPETHOH MAaTEMAaTHKH, J]OTIOIHHTENbHEIE ITIaBEI IIpomexyTounas

JOCTHKEHHMS MaTeMaTHYEeCKOTO aHainu3a, Mctopus Matemarnku, Micropust Marematndeckoro oopazosanus B Poccun, aTTecTalys
Yucnossle cuctemsl, KomneiotepHas rpaduka, TpexMepHas anuMarust, OTKPBITbIC IPOTPaMMHbIC

JTHHOCTHBIX, CpEZCTBa B IIKOJIBHOM Kypce HHpopMaTukH, CBOOOIHOE TPOrpaMMHOE oOecIiedeHnE B 00y4EHHH,

METAPEAMETHBIX U | KnaccHoe pykoBoacTBO, OCHOBEI KIACCHOTO PYKOBOACTBA, YueOHAs IPaKkTUKa, IIpakTHKa 10 MOTydeHHIO

MpECAMETHBIX NEePBUYHBIX MPOPECCUOHATBHBIX YMEHHH 1 HABBIKOB, B TOM YHCJIE IEPBUYHBIX YMEHHUI U HABBIKOB HAY4HO-

pe3yJIbTaToB HCCIIeI0BaTeIbCKOM AesTenbHOCTH, IIpon3BoacTBeHHAs pakTHKa, IIpakTHka 110 moyrydeHHIo

06yueHHS, 1 | IpodeccHoHanbHbIX yMEHUH U ONbITa PO(ECCHOHANBHOM AesTenbHOCTH, [loAroToBKa K cade u caava

6 rOCYAapCTBEHHOIO 3K3aMeHa, [10IroToBKa K 3aliTe U 3aIUTa BHITYCKHOH KBann(pUKaluOHHOH paboThl,

obeCIeICHI A [lenarormueckas mpakTHka HHTepHA, MeTomuka 00y4eHust MaTeMaTuke, MeToanka o0ydeHus

Ka4ecTBa Y4EOHOTO | yudopmarike

mnmponecca

cpelcTBaMu

npenoaaBacMbIX

y4eOHBIX

IMpeaAMCTOB

TIK-12 - | Hayunsle ocHOBHI yueOHO-TIpodeccHOHANBHON AeATeNbHOCTH, OCHOBBI HAYYHOH NEATCITFHOCTH CTY/ICHTA, Texymuni BCE Brinonnenue

CIIOCOOHOCTD OnemeHTapHas MaremMartnka, Unciennsie metozpl, [IpodunsHoe nccneoBanme B 001aCTH MaTeMaTHKY, , KOHTPOJIb KOHTPOJBHBIX

PYKOBOIHTH OnemeHTapHas anredpa, DJIEMEHTHI anreOpsl, KOMI‘IE:'IOTCpHoe MoJlenupoBanue, MoienupoBaHue yCIIEBaeMOCTH pabot
nH(popManoHHbIX cucteM, McenenoBanne onepanuii, MeToapl ontuMu3anui, OCHOBBI HCKYCCTBEHHOTO OK3aMeH

y4eOHo- uHTesnekTa, KubepHeTuueckue ocHOBBI [€STeILHOCTH UeloBeKka, YdebHas rmpakTuka, [IpakTuka mno

HUCCIIEA0BATEILCKOM MOJY9YEeHUIO IEPBUYHBIX MPO(EeCCHOHANBFHBIX YMEHNH B HABBIKOB, B TOM YHCJIE MEPBUYHBIX YMEHUH 1

NEATENbHOCTHIO HaBBIKOB HAyYHO-MCCJIEI0BATENbLCKON JieaTeNbHOCTH, [Ipon3BoicTBEHHAs npakTHKa, [IpakTrka no IIpomexxyTouHas

06ydarommIXcst MOJY9YEeHUIO TPO(PECCHOHANBHBIX YMEHHN U OTIBITa PO ECCHOHAIBHOM esTeTbHOCTH, [loaroToBKa K aTTecTarys

caye M clladya ToCyIapCTBEHHOro sk3aMeHa, I1oAroToBka k 3aInTe M 3aIUTA BBITYCKHON
KBaTH(pHUKaIMOHHON paboTsl, Ilemarorndyeckas npakTuka HHTEpHA, MeToaiKa 00ydeHNs] MaTeMaTHKe




3. @oH/1 OLIEeHOYHBIX CPEACTB /ISl MPOMEKYTOUHOM aTTecTaluu
3.1. ®oHABI OLIEHOYHBIX CPECTB BKJIIOYAIOT: BOIIPOCHI U 33/IaHUS K DK3aMEHY.
3.2. OnieHOYHbIE CPEACTBA
3.2.1. Ouenounoe cpeactBo 1 «Bompockl u 3a/1aHus K 3K3aMEHY»
Kputepun oneHuBaHus 1O OLEHOYHOMY CpelacTBY «Bompocel u 3amaHus K

9K3aMCHY»
[IponBunHyTHIN ba3zoBbiii [ToporoBblii ypoBEHb
YpOBEHB YpOBEHB c(hOpPMHUPOBAHHOCTH
dopmupyemsble c(OpMHPOBAHHOCTH c(OpPMHPOBAHHOCTH KOMITETEHLIUH
KOMIICTCHINH KOMITCTEHIIHIA KOMIICTEHITHIA
(26 - 30 6am1oB) (22 - 25 6amnoB) (18 - 21 6amm)*
OTJINYHO XOpOIIO Y 10BIIETBOPUTEIBHO
OK-6 - OO6yuarommiics OO6yuarommiics Obyuarommuiics
CHOCOGHOCTE K JIEMOHCTPUpYET ACMOHCTPHPYET ZICMOHCTPHpYET
BBICOKHI YPOBEHb XOpOIIUi YPOBEHb JIOCTaTOYHBIN YPOBEHb
caMoOpraHu3aluu
" CIIOCOOHOCTBH K CIOCOOHOCTH K CHOCOOHOCTH K
caMOOpraHHu3aIuu u caMOOpraHu3aIuu 1 caMOOpraHu3alluy U
€caM000pa30BaHUIO
caM000pa30BaHUIO caM000pa30BaHUIO caM000pa30BaHUIO
OIIK-5 - | O6yyaromumiics Ob6yuarommiics OOyuaromuiics BIajeer
BJIa/ICHUE BJIa/IEET OCHOBAMU BJIa/IEET OCHOBAMU OCHOBaMH
OCHOBaMU npodeccnoHanbHOM npodeccnoHanbHOM npodeccnoHanbHOM
po(hEeCCUOHATIBHO | ATUKU U pe4eBOM 9TUKH U pEYEBOI ITUKH U PEYEBOU
i STUKU U | KyJIbTYpBI HA BBICOKOM | KYJIBTYpPBHI HA CPEAHEM | KYJIBTYpPbI Ha
peueBoit YpOBHE YpOBHE JIOCTAaTOYHOM yYpPOBHE
KYJIbTYpPbI
[1K-4 - | Obyuaromuiics OO6yyarommiics Oobyuarommiics
CIIOCOOHOCTh cBOOO/IHO UCNOJIB3YET | PparMEeHTapHO UCIOJIb3YeT KOHKPETHO
UCIIOJIb30BATh BO3MOYXHOCTH HCIONIb3YET yKa3aHHbIE
BO3MOXKHOCTH o0Opa3oBaTenbHOI BO3MOKHOCTH BO3MOYKHOCTH
0o0pa3oBaTeNnbHON | Cpebl IS o0pa3oBaTenbHOI 00pa3oBaTeNnbHON cpebl
cpenbl JUTS | TOCTHKCHUS CPEeIIbI JUIS JUTS TOCTHKEHUS
TOCTHKEHUS JTUYHOCTHBIX, JOCTUKEHHS JTUYHOCTHBIX,
JTUYIHOCTHBIX, METaNpeIMETHBIX JTUIHOCTHBIX, METaNpPeIMETHBIX
METanpeIMETHBIX | IPEIMETHBIX MeTanpeaIMEeTHBIX U MPEeIMETHBIX
u MPEIMETHBIX | PE3yJIbTATOB MPEIMETHBIX pe3yJIbTaTOB OOYUCHHSI, U
pe3ynbTaToB oOyueHus1, U pE3yNbTaToB o0ecreyeHnn s KayecTBa
00yJeHus, u | obecrieueHuu s oOydeHwus1, u y4aeOHOTO0 Tporecca
obecriedeHUH s | KauyecTBa y4eOHOTO obecrnieueHuu s CpeICcTBaMU
KayecTBa rpolecca cpeiCTBaMMu | KayecTBa yueOHOro MIPENO0/1aBaeMBbIX
yueOHOTO MPernoaaBacMbIX mpoliecca CpeACTBaMH | y4eOHBIX MPEIMETOB
nporecca y4eOHBIX IPEIMETOB MIPEToIaBaeMBIX
CpeacTBaMu y4eOHBIX MPEIMETOB
MIPEIoaBacMbIX
y4eOHBIX
IPEIMETOB
[1K-12 - Cnocoben pykoBoauth | CrocoOeH pykoBoauTh | CiocoGeH pyKOBOIUTD
CIOCOOHOCTh y4eOHO- y4eOHo- y4eOHO-
PYKOBOIUTH HCCIIEI0BATEIBCKOU HCCIIEI0BATENBCKOU HCCIIEIOBATENIbCKOU
yueOHo- NeSITENIbHOCTBIO JeSITeNIbHOCTBIO JIeSITEIIbHOCTHIO
UCCIIEIOBATEIbCKO | 00YUaIOMIMXCs Ha o0yyJaromuxcs Ha 00yYaromuxcst Ha




U IeATeNbHOCTRIO
00yJaronmxcs

BBICOKOM, TBOPUECKOM
YpOBHE

HE00XO0IMMOM YpOBHE

JI0OCTaTOYHOM YPOBHE

*Menee 18 6amtoB — kKoMIeTeHIUS HE CHOPMHUPOBAHA

4. q)OHIl OLCHOYHLIX CPEACTB MJIfl TEKYLIET0 KOHTPOJIA YCIIEBAEMOCTH
CDOHI[I)I OOCHOYHBIX CPCACTB BKIIKOYACT:

1) KOHTpOJIbHBIE PAOOTHI MO AUCIUILIMHE

2) NpOMEXYTOYHBIE TECTHI

4.2.1. Kputepun OIeHUBAHUS 1O OLICHOYHOMY CPEACTBY 2. Kowmpoavuas paboma

Nol
Kpurepuu ouennBanus KonunuecTtBo OamnoB (BKiaza B
PEUTHHT)
Brinonneno 1 3amanue 3,6
Brimmonnaeno 2 3amaHust 4.8
Brimoaneno 3 3aganus 6
MaxkcuMaabHBINA O0ailt 6

4.2.2. Kputepuu OLIEHUBAHUS 1O OLEHOYHOMY CcpelncTBy 3. Konmponvuas paboma

Ne 2
Kpurepun onieHUBaHUS KomnyecTBo 6amioB (BKiIaa B
PEUTHHT)
Bremomnnaeno 1 3aganne 3,6
Bremmosaeno 2 3aganus 48
Brimonneno 3 3aganus 6
MaxkcuManbHBIN 0ast 6




5. OueHouynble cpeacTBa (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIbI)
1. BOIIPOCHI LUIS1 MOATOTOBKH K 3K3AMEHY

1. OcHOBHBIE TOHATHUSA Kypca.
BbIl4MCIUTENBHBIN 3KCIIEPUMEHT, MaTeMaTH4ECKasi MOJEIIb, JUCKPETU3ALMs MAaT.MOJIEIH, CETKA,
[Iar CeTKH, Yy3ell CETKH, CeTOuHass (YHKUUsA. AHAIM3 TOYHOCTH PE3YIbTATOB YHCICHHOTO
pemieHust 3agaud. VICTOYHMKM BO3HMKHOBEHHUS  IOIPEIIHOCTH,A0COIIOTHAS IOIPEIIHOCTb,
OTHOCHUTEJIbHAS IOTPEIIHOCTh, ICTOYHUKY MOIPEUIHOCTH, YCTOWYUBOCTD, CXOJUMOCTb.

2. PelmieHne HETMHEHHOTO YpaBHEHUS.
WtepauoHHblEe METObI, 3Tallbl PEUICHHs] HEJIMHEHHOrO0 YpaBHEHMS, YCIOBHE CYLIECTBOBAHMUS
€IMHCTBEHHOI'0 KOPHS Ha OTPe3Ke, CIIOCOOb! OTAEICHHSI KOPHS.
Meronbl npoctoid urepauuu, HproTOHA, TUXOTOMHUH, XOpJ, CEKYIIUX. YCIOBUA CXOAUMOCTH,
BbIOOp HAYAJILHOTO MPUOIINKEHUS, KPUTEPUU OLIEHKH ITOTPEIIHOCTH.

3. Pemienue cuctemM HEITMHEHHBIX YpaBHEHU.
Meron urepauuu, meroa HeroToOHA U1 CUCTEM HEJIMHENHBIX YPABHEHUN.

4. Pemienue cucreM JIMHEWHBIX ypaBHEHUM.
CX0IMMOCTh METOJIOB M €€ KPUTEPHH, HEBSA3KA, YMCII0 00YCIOBICHHOCTH, OLIEHKA ITOTPELIHOCTH.
[Ipsmble Metonsl: Meton I'aycca (cXeMbl €QUMHCTBEHHOIO JEJIEHUS M ONTHUMAaJIbHOTO
UCKJIFOUEHUs ), IpOoroHka. Mrepannonnsie MeTopl: MeTo SIkobu, 3eiiaens, NpoCcTol urepanum,
Puuapncona, MeToy MUHUMaJIbHBIX HEBSA30K.

5. [Mpubnmxenue GyHKIHI.
WuTepnomnsuys, ycloBHe HHTEPIIOSALNHT, HHTEPIOJSMOHHBIe popmyibl Jlarpanka u HeroToHa.
KycouHo-nosinHOMHUanbHas MHTEPHNONALUSA, KyOMUecKue CIulaiiHbl. ANNpPOKCUMAIMs, YCIOBHUE
anmnpoKCHMAallMH, alllPOKCUMAaIMSI TIOJIMHOMAaMHU 110 METOly HaUMEHBIIUX KBAPATOB.

6. Yucnennoe auddepeHuupoBanue.
KoneuHo-pa3HOCTHAs anmpokcuManus Npou3BOAHOM. HEKOPPEKTHOCTh Omepanuy 4MCIEHHOIO
mipdepennpoBanus. UuciaeHHoe auddepeHnupoBaHue  nyreM  audepeHIupoBaHUs
MHTEPIOJSIIMOHHBIX (HOPMYJI, TOrPEUIHOCTh (OpMYJ, HMOPSAAOK TOYyHOCTU (Qopmyn. HacTHbie
IIPOU3BO/IHBIE.

7. YU CIIEeHHOE UHTErPUPOBAHUE.
KBagparypusle cymmbl U (Gopmyiibl, (opMyiasl HpPSIMOYTOJIBHUKOB, Tpamnenuii, CuMIcoHa.
[TorpemHnocTs KBagpaTypHbIX (HOpMYII, TOPSAJOK TOYHOCTH (OpPMYJ, aroOCTEPUOPHBIE OLEHKU
norpenrHocTy no ¢popmyie Pynre. BepostHoctHbie MeTosbl. Metoa MonTe-Kapio.

8. Pemenne oObIKHOBEHHBIX (D (PepeHIINaIbHBIX YPaBHEHUH.
Cetka u cerouHast QpyHKIUs, pemeHue 3anaun Komu a1 0ObIKHOBEHHBIX UG depeHIaTbHbIX
YpaBHEHUH U CHCTEM ypaBHEHHI MeTonamu Oinepa, Pynre-Kyrra, Anamca, mops1ok TOYHOCTH
METOZOB M CIIOCOOBI OIIEHKM MOTPEHIHOCTH pelleHus. PemieHne KpaeBbIX 3aaad  Julsd
g depeHIMaTbHBIX YPaBHEHHU BTOPOTO MOPSAIKA: METOIbI CTPEIbOBI U MPOTOHKH.

9. Pemienne nudQepeHnmaibHbIX ypaBHEHUH B YaCTHBIX POU3BOTHBIX.
Cerka u cerouyHas (QyHKIUS, aNMpoOKCHUMAIMs YpaBHEHUH, pa3HOCTHas cXema, MOpAI0K
TOYHOCTH, YCTOWYMBOCTb, CXOAMMOCTb, IIA0JIOH, SIBHBIE M HESBHBIE CXEMbI, KJIACCHU(PHKAIHS
YpaBHEHUH MaTeMaTu4eckol (U3MKH, MpPUMEpbl PA3HOCTHBIX CXEM JJIs MapaboJIMyecKoro,
rUNepO0INYECKOT0, AIENTUIECKOT0 YpaBHEHU.



2. KOHTPOJIbHBIE PABOTHI

KOHTPOJIBHAS PABOTA Ne 1

1 sapuanm
1. Peumts ypaBrenne 2x°-3x*-12x-5=0 METOIOM TONOBUHHOTO AENCHHs C TOYHOCTHI0 =107
2. PemuTh cucTeMy JIMHEWHBIX YPAaBHEHHH METOJI0OM SIKOOM C TOYHOCTHIO a=10’6;
7,8x, +0,1x, +2,5%, +3,4x, + 0,8x; = 38,493
2,3x, —10,8x, +1,8x; + 2,1x, + 2,6X; = 8,085
4,5x, +2,3X, +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; + 2,5%, +5,5%, = 47,052

3. U3BecTHbI 3HaUeHUS PYHKIUH B 3 TOUKAX
Xo= 1, X1=1,5, Xo=2
fo=2,718282, f;=4,481689, f, =7,389056
BoccranoButs yHkiuio Ha otpeske [ 1,2] monb3ysach HHTEPHOISIHOHHON hopmyoi Jlarpanxka
([ns mpoBepku . — ucxomHas PyHKIUSA f(x)=¢")
2 sapuanm
1. Pemuth ypaBHEHUE 2x3-3x3-12x-5=0 meToxoM MIPOCTOM UTEPAIK C TOYHOCTHIO e=10"°
2.PemuTh cucTeMy JIMHEHHBIX ypaBHEHUI MeTOAOM 3eiiiensi 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, +2,3X, +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; + 2,5%, +5,5%; = 47,052
3.U3BecTHBI 3HaUeHUsT GYHKINHU B 3 TOUKAX

Xo= 1, X1=1,5, Xo=2
fo=2,718282, f1=4,481689, f, = 7,389056
BoccranoButs QyHKIm0 Ha otpeske [1,2], moab3ysch HHTEPIOMSIMOHHON opMyioi HeloToHa.
([ns mpoBepku — UcXoaHas PYHKIUS f(x)=¢")
3 eapuanm

1. Pemnts ypaBHerne 2X°-3x%-12x-5=0 meromoM HproToHa (kacaTelbHbIX) C TOYHOCTBIO £=107
2.Pemmth cucteMy JIMHEHHBIX YpaBHEHHI METOAOM [ aycca, BBIIOIHUTE MPOBEPKY.

7,8x, +0,1x, +2,5%, +3,4x, +0,8x; = 38,493
2,3x, —10,8x, +1,8x; + 2,1x, + 2,6X; = 8,085
4,5x, +2,3X, +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; + 2,5%, +5,5%, = 47,052
3.U3BecTHBI 3HAUCHUS PYHKIUU B 3 TOUKAX

Xo= 1, X1=1,5, Xo=2
fo=3,718282, f1 =5,481689, f, = 8,389056
BoccranoButh QyHKIHIO Ha oTpe3ke [ 1,2], moap3ysach MHTEPIOISIIMOHHONW (GOPMYIION
Jlarpanxa.
([ns mpoBepku — ncxoaHast GyHKIUS f(x)=e"+1)
4 eapuanm

1. Pemmnth ypaBHEHUE 2x3-3x2-12%-5=0 METOIOM XOpJI C TOYHOCTHIO £=10"°



2.PemuThb cucTeMy JTMHEHHBIX YPaBHEHUN METOJOM IIPOTOHKHU, BBIIIOIHUTH IIPOBEPKY;
7,8x, +0,1x, = 9,828

2,3x, —10,8x, +1,8x, = —16,233

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

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

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

3.U3BecTHBI 3HaUeHUs PYHKINU B 3 TOUKAX

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

fo=3,718282, f1=5,481689, f, = 8,389056

BoccranoButh GyHKInio Ha oTpe3ke [1,2], moab3ysach HHTEPIIOSAIMOHHON (hopmyioit HeroToHa.
([ns mpoBepkH . — ucxoHas PYHKITUSA f(x)=e"+1)

KOHTPOJIbHAS PABOTA Ne 2
1 eéapuanm

BBIMHC/IUTD IPUGIMKEHHbIE 3Ha4eHus pon3BoHoil Gpyrkumn f(X) X € [0.1] ¢ rounoctsio
0=10"
f(x)=2x3+9x>-21

1
X -
2. BpluucnuTh UHTErpanl _[e dX ¢ rounoctsro 1=10" 1m0 bopmyne Cumriicona
(0]

3. Pemuts 3amauy Komu mist OJIY merogom Ditnepa

V—=3 =323
YO—
[TonydyeHHOE IPUOINKEHHOE PELICHUE CPAaBHUTH C TOUHBIM

y=e< —x
2 sapuanm

BBIMHCIIUTD IPUGIMIKEHHBIE 3HA4eHHs pon3BoHoil Gpyrkumn f(X), X € [0.1] ¢ rounocteio
0=10"
f(x)=2x3+9x>-21

1

X -2
2. BBIUUCIHATH HHTETpAT Je dX ¢ rounoctso 0=10 110 dhopmyse CpeTHUX MPSMOYTOJIBHIKOB
(0]

3. Pemmrts 3amauy Komu st OY moauduipoBaHHbIM METO10M Difiepa

V—=3w=3Z 3
YO—
[TonydyeHHOE TPUOINKEHHOE PELIEHHE CPABHUTH C TOUHBIM

y=e< —x

3 eapuanm
o°u
>, IOJIBb3YSICh KOHEYHO-PA3HOCTHBIM COOTHOILICHHEM, OCTPOSHHBIM
X

1. BBIYMCIHUTEL 3HAYECHHUSA

Ha TOPU30HTAIHLHOM TPEXTOUYEUHOM II1abJIOHE, < Hat,
u(x,y) = x* + X y*+y’



1
X
2. BpraucnuTh UHTErpa je dX meronom Monre-Kapio
(0]

3. Pemmuts 3amauy Komu mist OIY meronom Pynre-Kyrra 4 mopsinka TogyHocTH

V=32l
YO—
HOJ’Iy‘leHHOC HpI/I6J'II/I}K€HHOC pemeHI/Ie CPAaBHUTH C TOYHBIM

y=e< —x

4 sapuanm
ou

1. BrerumciauTh 3HAUCHUS oy ° MMOJIB3YACHh KOHCUYHO-PA3HOCTHBIM COOTHOIICHHUEM, ITIOCTPOCHHBIM Ha

BEPTUKAIBHOM TPEXTOUYEUHOM I1a0JIOHE, Xeﬁ%’ GEDJJ,
uey) =+ Py’

1

X - (V)

2. BBIUMCIHUTH UHTETpA Ie dX ¢ rounoctsro 1=107 10 (dbopMyIie Tpaneuuu.
(0]

3. Pemwuts 3agauy Komu ans OLY metonom Ditnepa

V=" +R /<>
YO=VyvO—3a
[TonyyeHHOE TPUOINKEHHOE PELIEHUE CPABHUTH C TOUHBIM

y=e —x



3. TecroBble 3agaHus N0 KYpPCY
«YucjieHHbIE METOABD)

TecToBBIC 3alaHus IO KypCy «YUuciaeHHsle METOABI» pa3pa60TaHH JJIA HCIIOJIB30BAaHHUA B
nporenypax IpPOMEKYTOUHOTO TECTHPOBAHUS C LENbI0 OLEHKH YPOBHS IOATOTOBKH CTYJIEHTOB.
VYpOBEHb CIOKHOCTH 33/laHUil M UX COAEp KaHUE TMOJHOCTBIO cOOTBETCTBYeT TpeboBanusM PI'OC mis
[IeIarOrMYECKUX CIHEeLMAIbHOCTEH. YCIIOBUS NPOBEICHUSI TECTUPOBAHMS OMNMCAaHbl B MHCTPYKLUUHU K
TECTY.

Ha3nauenue: KoHTposb 3HaHUH IIpU IPOMEKYTOYHOM U UTOIOBOM TECTUPOBAHUU
Bpewms Bemonnenus: 90 MmuHyT

KomngectBo 3amanmii: 30

Tun 3aganuii: 3aKpBITHII

Dopma mecmosvix 3a0aHull
Tect cocTouT U3 3aanwuii ¢ BLIOOPOM OJJHOTO OTBETA U3 YETHIPEX MPEAoKeHHBIX. OTBETHI
YKa3bIBalOTCA Ha CHELMAIbHOM OJaHKe ¢ TaOynlell HOMEpPOB 3aaHUM.
Aneopumm nposepku
® 32 IPaBUJIBLHBIN OTBET UCIIBITYEMbIN MTOTydaeT oT 1 10 3 0ayuioB B 3aBUCUMOCTHU OT CJIOKHOCTH
3aNgaHus,
e 32 HEMpaBWIbHBIN WM HEYKa3aHHBINA 0TBeT — () Oasios.

MOAYJIb 2 UncienHble MeTOAbI pelIeHHsI 3214 aJIre0pbl
1.1. PemieHue HeJIMHEHOTO0 YPaBHEHHS

1.1 Pemienue HeIMHENHOTO ypaBHEHUS
AOCOMIOTHAs IOTPEIIHOCTD 3TO
AGCOII0THOE 3HaUEHUE NMPUOJINKEHHOTO PEIICHUs
AGCOIIOTHOE 3HaYEHHE TOYHOTO PEICHHS
AOGCOIIOTHOE 3HAUEHUE PA3HOCTH MEXKAY TOUYHBIM U IPUOIMKEHHBIM pellIeHnEeM
AGCOoIII0THOE 3HaYEHUE OTHOIIEHUS! TOYHOTO PEIEHHS K TPUOINKEHHOMY

Ha otpeske [a,b]cymecTByeT kopenb ypaBHeHUs f(x)=0 eciu
f(x) He MeHseT 3HaK Ha [a,b]
f(x) aBaxxap! nuddepenupyema Ha (a,b) U ee MPOU3BOAHBIE HE MEHSIOT 3HAK
f'(x) mensieT 3Hak Ha [a,b]
f(x) meHsieT 3HaKk Ha [a,b]

YcnoBue HaIMYUS Ha OTpe3Ke [a,b] equHCTBEHHOTO KOpHS ypaBHeHus f(x)=0
f(x) HenpepbIBHA, MOHOTOHHA M MEHSET 3HAaK Ha [a,b]
f(x) nenpepsiBHa u nuddepenupyema Ha (a,b)
f(x) nBax bl HenpepbIBHO nuddepeHpyema Ha (a,b) 1 ee MPOU3BOJHBIE HE MEHSIOT 3HAK Ha [a,b]
f(x) meHsieT 3HaK Ha [a,b]

Metoa TUXOTOMMH (JIeNIeHUs OTpe3Ka MOMOoIaM) CIYXKHUT IS
1. Pemenus cucreM JMHEHHBIX ypaBHEHUI
2. Pemienus HEMUHEHHOTO ypaBHEHUS
3. Brruuncienus onpeneneHHOro HHTErpaa
4. HaxoxneHus MUHUMYMa (QYHKIIUU

Meton X0opa CIy>KUT JJIst
1. PemieHust HEMMHEHHOTO YpaBHEHHS
2. BeruucieHus onpeaeeHHOro HHTerpaia
3. Haxoxnenus MuarMyMa QyHKITUH



4. HaxoxneHus TpUOIMKEHHOTO 3HAUYCHUS TPOU3BOIHON

MeTto/ KacaTeNIbHbBIX CIYXKUT JUIS
1. Haxoxnenus npubInKEHHOTO 3HAYSHHS IIPOU3BOIHOMN
2. Pemenus cucreM TUHEHHBIX ypaBHEHUH
3. Pemenus HenmuHENHHOTO ypaBHEHUS
4. BpluncieHus ONpeIeIeHHOI0 HHTErpaa

MeToJ CeKylnX CIyKUT ISt
1. Pemenust 0ObIKHOBEHHOTO MU PEPEHITMATBHOTO YpaBHEHUS
2. Pemenns nuddepeHnnanbHOro ypaBHeHUS B YaCTHBIX MTPOU3BOIHBIX
3. Pemenus cucreM JTUHEHHBIX YpaBHECHUIN
4. PenieHus HENMHEWHOTO YpaBHEHUS

MeToa ceKynux sSBIsIeTCs
1. OpnHOMIaroBBIM METOIOM
2. JIByXIIaroBbIM METOAOM
3. TpexmaroBsiM METOAOM
4. YerplpexuiaroBbIM METOIOM

Metox KacaTembHBIX SBISETCS
1. OpnHOMIaroBBIM METOIOM
2. JIByXIIaroBbIM METOAOM
3. TpexmaroBsiM METOAOM
4. YerplpexmiaroBbIM METOIOM

[IepBb1it 3Tan pemieHuss HEIMHENHOTO YPAaBHEHHUS -
1. OneHka norpenHoCcTH
2. 3agaHuie HAYAILHOTO MPUOJIMKEHUS K KOPHIO
3. Otaenenue KOpHS
4. HaxoxeHue nNpou3BOAHON

OreHKa NOTPEeITHOCTA METO/A TMXOTOMUH ISl PEIICHHUS
HenuHelHoro ypaBHeHus f(x)=0 ([a,b] - ucxoaHbIi OTPE30K, N - HOMEP UTEPALIUHN):

1. (b-a)n

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

OrneHka NOrpelHoCTH METO1a MPOCTON UTepalluy AJis peleHus HemuHeltHoro ypaBHeHus f(x)=0
(x=9(x))
1. r<q (xn-xn-1)/(1-g), Xn - n-oe npudIKEeHNE,  — KO3DDHUIHMEHT CKaTHst 111 PyHKIHHU g(X)
2. r<max|f'(x)|
3. r<(b-a)/2n, n -uucno utepaiuii
4. r<[f(xn)|, Xn - n-oe npubIMKEHHOE peLICHNE

OrueHka nmorpenHocTH Meto1a HploToHa IS perieHust HelmMHeHHoro ypaBHeHus f(x)=0
1. r<(xn-xn-1)/ max|f '(x)|, Xxn - n-oe npubMKEHUE,
2. r<[f(xn)|/min|f'(X)|, Xn - n-oe npubIKEHUE
3. r<(b-a)/2n, n -uucno utepaiuii
4. r<|f(xn) |, Xn - n-oe npuUOIMKEHHOE PEIICHHE

Meroa TuX0oTOMHH (JETCHHUS OTPE3Ka MOTOJIaM) CXOTUTCS



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

MIpU HaJJIeKAIEM BhIOOpEe HavaibHOTO npuommkenns X 0 u3 [a,b]
ecu |f' (x)| < 1 Ha [a,b]

BCerma

el N =

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

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

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

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

4. Bcerga

Meton HeroToHa [u1sl penieHus HelmMHeWHOTo ypaBHeHus f(X)=0
MO>KHO HCIIOJIb30BaTh, €CIIH
1. ¢ynkuus f(x)He MeHseT 3HaK Ha [a,b]
2. mepBas u BTopas npousBoAHas pyHkuuu f(x) He MEHAIOT 3HaK Ha [a,b]
3. Bropas npousBoHas GpyHkmH f(x) Oomnbmie Hys Ha [a,b]
4, Bcerma

Cxoaumocts MeToga HploTOHA 3aBUCHT OT
1. BbeIOOpa HaYaTHLHOTO MPUOIIHKEHUS
2. JUIMHBI OTpe3Ka [a,b]
3. 3HaKa MepBOil MPON3BOAHOM
4. BemnuuHbl M=max|f '(x)|

CxoIuMOoCTh MeTO/1a IPOCTON UTepanuu i pemeHus ypasHeHus f(x)=0 (x=g(x)) 3aBUCHUT OT
1. BbIOOpa HAYAIBLHOTO MPUOIMIKEHUS
2. IIUHBI OTpe3ka [a,b]
3. 3HaKa MepBOil MPOU3BOAHOM
4. BbIOOpa pyHKIMU g(X)
5.

1.2. Pemienue cucTeM JIMHEHBIX YPABHEHMI

OTHOCHUTENbHAsT MOTPEMIHOCTD 3TO
1. OrtHoueHre TPUOIMKEHHOTO PEIICHHUS K TOYHOMY
2. Pa3HOCTH MEXITy TOYHBIM U TPUOMIKEHHBIM PEIICHUEM
3. OrtHomeHne abCOMIOTHON MOTPEIIHOCTH K MPUOIMKEHHOMY PEIIEHUIO
4. OtHoueHus1 aOCOMOTHON MOTPEITHOCTH K TOYHOMY PEIICHHUIO

BexTop HeBs3KM 3TO
1. Ywucno 00ycnoBIeHHOCTH MaTPUIbl KO3(PPUIIMEHTOB
2. Pa3HOCTB MEXIy TOYHBIM M TPHOIMIKEHHBIM PEIICHHEM CHCTEMBI
3. Pa3HoCTh MeXy IpaBoii U JI€BOI YacTAMU ypaBHEHUH MPH MOICTAHOBKE B HUX
MPUOTMKEHHOTO PelIeHUS
4. TlpubamxeHHOE pelieHNe CUCTEMBI

[Ipsimble METOIBI PEIIEHNS TUHEUHBIX CUCTEM - 9TO METOJIBI,
1. ucnonb3yromue A HaX0XI€HUS TPUOIMKEHHOTO PEIICHUs UTEPALIMOHHBIN MpoLiecc
2. WCHOJB3YIOLIME /Ul HaX0KJCHHUS TOYHOTO PEIIeHUs] UTEPAllMOHHBIN Iporece
3. TO3BOJISIONIME HAWNTH MPUOIMKEHHOE PEIeHHE 32 KOHEYHOE YHCIIO IIaroB
4. TO3BOJIAIOLIME HANTH TOYHOE PEIIEHUE 32 KOHEUHOE YMCIIO 111aroB

NrepanmoHHbie METObI PEIICHUS JIMHEHHBIX CUCTEM - 3TO METO/IbI,
1. wucnonp3yromue A HaX0XKIEHUS TPUOIMIKEHHOTO PEIIeHUs UTEPALllMOHHBIN TPOIECC



2. WCTONB3YIOIINE A HAX0XKJACHUS TOYHOTO PEIICHHS UTEPAIIMOHHBINA MTPOIECC
3. TMO3BOJISIOLINE HAUTH MPUOIMIKEHHOE pellieHne 32 KOHEUHOE YUCIIO 111aroB
4. TO3BOJISAIONINE HAUTU TOYHOE PEIICHHUE 32 KOHEYHOE YUCIIO IIaroB

MeTo IpOrOHKHU CITY>KUT IS
1. Pemenus 3anaun Komm ajist 00bIKHOBEHHOTO UG EpeHITNATBHOTO Yp-HUs
2. Pemenus cucreMbl IMHEHHBIX yPaBHEHUHN C KJIIETOYHON MaTpuLei
3. Pemenus cucreMbl HETMHEHHBIX YpaBHECHUI
4. PenieHus cucTeMbl JMHEWHBIX YPABHEHUN C TPEXIMAroHAIbHON MaTpuLei

MeToa MUHUMAJIBHBIX HEBS30K CITYXKHUT IS
1. peuieHus HETMHEWHOTO YpaBHEHUS
2. peleHHs CUCTEMBbI TMHEHHBIX YpaBHEHHHA
3. pemreHus cuctembl qudPepeHInATBHBIX YPaBHEHUH
4. moucka MUHUMyMa (pyHKIIMH
5. HaxOXJEHHS OIpe/IeJICHHOr0 HHTerpaa

Cytb MeTona ["aycca npu pelieHuu CUCTEMBbI IMHENHBIX YPABHEHUN 3aKIII0YAETCS B
1. cBeaeHUM cUCTEMBI K TPEX/IMaroHaIbHOMY BUlY
2. CBEJCHUU CHCTEMBI K TPEYrOJIbHOMY BUAY
3. TMOCTPOEHHUH UTEPAIIIOHHOTO MPOIIeCca YTOYHEHUS PEIICHUs
4. 3aMeHe MEepeMEHHBIX U CBEACHUIO IPABbIX YacTeH K HYJIIO

Mertox 3eliness mo3BOJISIET
1. pemmth mpobaeMy cCOOCTBEHHBIX 3HAYCHUI MATPHIIBI
2. peUHTh CUCTEMY JTMHEHHBIX YpaBHEHUN
3. BBIYUCIIUTH ONPEACITUTEb MATPHIIBI JIFOOOTO MOPSIIKA
4. TOCTpPOUTH KBaJpaTypHYIO (hOpMYIy ISl BBIYMCIICHUS HHTETpalia

Meton 3elifens 3aKiro4aercs B
1. nmocTpoeHHM TPEYroabHOW CUCTEMBI U 3aTEM PUMEHEHHE NPOCTOM UTepaluu
2. TPaHCHOHUPOBAHMM MATPUIIBI U 3aT€M MPUMEHEHHUE POCTON UTEepalun
3. BOBJICYCHHMHU BHOBH HAMIEHHBIX MPHOIKEHUN HEU3BECT. HA KaXKJIOM IIare HTEpaluu
4. CBEJEHMHU K AMArOHAIBHOMY MPeo0a aHuIo

Metoa NpOroHKH UCTOIb3YET

BEKTOp - IPAAUEHT PYHKIIUU

anroputm metona ['aycca

UTEPaLMOHHBIN ITPOLIECC

CcOOCTBEHHBIE YKCIia MaTPULbl KO3 PUIIEHTOB

el A

HJ’IS[ OLICHKHU MAJIOCTH BCKTOPA HEBA3SKU HUCITOJIB3YECTCA
HOpMa BEKTOpa

cOOCTBEHHOE YHCIIO BEKTOpa

TpaJleHT BEeKTopa

IOrp€IIHOCTL PCIICHHA

el A

J1J1s OIIeHKU MOTPeUTHOCTH MeToa SIkoOu pelieHns CUCTEMbI JIMHEWHBIX ypaBHEHUN HEOOXO0ANUMO
OIIpENETUTh

1. HopMmy NpUOIHKEHHOTO pelIeHus

2. coOCTBEHHbIE YHCIIa MAaTPULIBI KOAPPHUIIHEHTOB

3. BEKTOp HEBS3KH MPUOIMKEHHOTO PEIICHUS

4. BEKTOP-TPAJAUEHT NPUOIMKECHHOTO PEIICHUS



[TorpemHoCcTh MPUOINKEHHOTO PEIICHUS JIMHEHHOM CUCTEMBI TEM MEHBIIIE
1. yem MeHbIlIe HOpMa BEKTOpa MPABOK 4acTH
2. YeM MEHbIIIe HOpMa BEKTOPA HEBS3KHU
3. d4em Oosbllie HOpMa BEKTOpa MPHUOIUKEHHOTO PEIICHUS
4. deM 0OJbIIE HOPMA BEKTOPA HEBS3KU

[Tycte X'-ipubnrkeHHOE pelieHne JIMHeHHOH cucteMbr A * X =F,
D'-BekTop HEBSI3KM ATOTrO pelieHus, A'-marpuna, oopaTHas K MaTpule A,
R - morpemHocTh penienus oneHuBaercs mo popmyse:

R <|IA]l™ [IA

R <Dl /]IF||

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

R <Dl = lIAl

el A

Marpuna ko3pPUIHeHTOB OyAET XOpOIIo 00yCIOBICHHON €CIIH
YHCII0 00YCIOBIEHHOCTH MEHbIIE |

YKCII0 00YCIOBIEHHOCTH paBHO 1

YHCII0 00YCIOBIEHHOCTH paBHO 0

YHUCJIO 00YCIOBJICHHOCTH OoJibiie |

CX0IMMOCTh UTEPANMOHHBIX METOOB PEIICHUS CHCTEM JIMHCHHBIX YPAaBHEHUW 3aBHCHUT OT
1. ot BIOOpaA HAYAIBHOTO MPUOIMHKCHUS
2. OT JMAaroHAJILHOTO MPEOOTaTaHUS MATPHUIIBI
3. OT COOCTBEHHBIX YHCET MaTPHIIBI
4. OT npaBoO YaCTH CUCTEMBI

MOAYJIb 3 Ilpun6aunxkenne GyHKuMi

NHTtepnossmus - 3To
1. TaOynsauus QyHKIUU
2. JucKpeTru3anys GpyHKIH
3. BoccTaHOBIIeHUE QYHKIIUU
4. mocTtpoeHue rpaduka

YcnoBue MHTEPIOIALNN:

. MHTepHoJupyomas pyHKIHs oOpalaeTcs B HOJIb B y3J1aX UHTEPIIOJIALUN

2. 3Ha4YeHHE MHTEPIOJIMPYIOLIEH U UCXOAHOM (P-LIMU COBNA/AIOT B Y3/1aX MHTEPIOJIALUU
3. OTKJIOHEHHE MHTEPIIOJIMPYIOIIEH (-IIMK OT UCXOIHOU JOCTATOUYHO MAJIO

4. WCXOIHAs U MHTEPIIONUPYIOIas (-IIMM HE MEHSIOT 3HaK Ha OTPE3Ke WHTEPHOJISAINU

-

YcnoBue annpoKcuManuu:

. COBIIaJICHHE 3HAUYEHUH anMpOKCUMUPYIOLIEH U NCXOTHON (h-LIMHU B y3Jax.

2. OTKJIOHEHHE anMpoKCUMUPYIOIIEH (GYHKINU OT HCXOJHOH MUHUMAIIBHO

3. ammpokcumupyromas (pyHKIUS COBMANaeT ¢ UCXOTHOW Ha TPpaHUIAX OTpe3Ka
4. mpou3BOJHAs anmnpoKcUMupytomen ¢yHkuun obparaercs B 0 B y3max.

[EY

MeTo HaMMEHbIINX KBAAPAaTOB MPEAHA3HAYEH AJIs
1. mocTpoeHus] HHTEPHOISIMOHHOTO MOJIMHOMA 2-i CTENeHH
2. UHTepHoAIMU QYHKIHUU
3. ammpokcumanuu GyHKIUU
4. moucka MUHUMYMa (YHKIUH

B kadectBe nHTEpHONUpYIOLIEH (YHKIIMKA BEIOUpACTCS
1. mrobas TpaHCUIEHICHTHAS (PYHKITUS



2. mo6as TpuroHoMeTpudeckas (QyHKIHS
3. MHOroYJIeH
4. 0000LIEHHBI MHOTOWIEH

B kagectBe annpokcuMupyromei GyHKINN BHIOMpaeTCs
1. mrobas TpaHCUEHICHTHAS PYHKITUS
2. nro6as TpuroHoMeTpudeckas (yHKIHS
3. MHOrowwieH
4. 0000I1IeHHBI MHOTOYJICH

CreneHp UHTEPIOIALMOHHOTO MHOTOYIECHA 3aBHCUT OT
1. ducna y3710B HHTEPIOJSAIMH
2. TOTPEUIHOCTH WHTEPHOISIINUN
3. 3amaercs MpOU3BOJILHO
4. BOCCTaHaBIMBAEMOW (DYHKIHH

Crenenp 0000IIEHHOTO MHOTOWIEHA, AlIIIPOKCHMHUPYIOMIETO (D)YHKIIMIO 3aBUCUT OT
1. ducna y3110B HHTEPIIOJSIHH
2. TOTPEUTHOCTH WHTEPIOISINN
3. 3ajaercs MpOU3BOJILHO
4. BOCCTaHaBIMBAEMOW (DYHKIHH

WNurepnionsimuonHas popmyna Jlarpanxka
1. sBisgeTcs MHOTOUYICHOM, HHTEPIOIUPYIOUINM CETOUHYIO () YHKITUIO
2. SIBISICTCS MHOTOWICHOM, HAUMEHEE OTKJIOHSIOIIUMCS OT HYJIS
3. SBISIETCS MHOTOYJICHOM HAWITYYIIEro IPpUOIMKEHUS I SKCIIOHEHTHI
4. ABISETCSI MHOTOWJIEHOM, HHTEPIIOIUPYIOIIUM JIOTapu(OMHUUECKYIO () YHKIIUIO

WuTepnonsiunonHas popmyna HeroToHa conepxut
1. pa3neneHHble pa3HOCTH
2. TIPOW3BOJHBIC B y3J1aX UHTEPIOISIIHN
3. CHHYCBHI
4. KOCHHYCHI

Jlnst mocTpoeHus: 0000IIEHHOI0 MHOTOWJIEHa [T0 METOAY MUHUMAJIbHBIX KBaJPaTOB UCIIOJIb3YyeTCs
1. Cucrema nokasareiabHbIX QYHKIHNA
2. Cucrema CTENEeHHBIX (QYHKIUH
3. Cucrema JTr00bIX JTHHEHHO-HE3aBUCUMBIX (DYHKITHIA
4. Cucrema m00bIX JUHEHHO-3aBUCHUMBIX (DYHKIIUN

Jlnst pacdera K03 HUIIMEHTOB 0000IIIEHHOTO MHOTOUWIEHA 110 METOIy MUHUMAJIbHBIX KBaJIpaTOB
HE00X0AUMO

1. PemuTh cucTeMy HETMHEWHBIX YpaBHEHHI

2. Pemmth cucTeMy JTMHEHHBIX YpaBHEHHN

3. MpomuddeperunpoBats cucTeMy JUHEHHO-HE3aBUCUMBIX (DYHKITUI

4. HailTu MUHEUMYM HCXOJIHOM QyHKINU

MOJAYJIb 4 YnciieHHbIE METO/ABI pPellICHHUsI 32124 MATEMATHYECKOI0 AHAJIN3A

JList mpuOIM>KEHHOTO BRIYUCIICHUS Tpou3BOAHON (pyHKIHH f'(X) HCTIOIB3YIOT
KBanparyphsie popmybl

OTHOILIIEHHUS! KOHEUHBIX Pa3HOCTEM

CucreMbl TMHENHBIX YpaBHEHUN

CucteMbl HETMHEHBIX YpaBHEHUN

i N =



[TopsimoK TOYHOCTH KOHEUYHO-PA3HOCTHOM (POPMYIIBI - 3TO

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

Yucno y3n0B B hopMysie ¢ y4ETOM KPaTHOCTH

[Tokazarenb cTeneHu, ¢ KOTOPHIM LIar BXOJIUT B OLIEHKY MOTPEIHOCTH

i N =

Jiis ipuOIM>KEHHOTO BBIYUCIICHUS OMPEICIIEHHOTO HHTErpajia UCIIONIb3YI0T
KBanparyphsie popmyIb

OTHOILIEHNS] KOHEYHBIX Pa3HOCTEN

CucreMbl TMHENHBIX YpaBHEHUN

CucrteMbl HETMHEWMHBIX YpaBHEHUN

el N =

KBanparypnas ¢popmyna npegHasHadeHa s
1. TMpuGmmxenus GyHKIUHU 110 METOLY HAUMEHBIINX KBAJApPaTOB
2. IlpuOamKeHHOTO BBIYMCIICHHS ONPECIICHHBIX HHTEIPaJIOB
3. TpubmmKkeHHOTO BHIYHMCIICHUS! HHTEIPAJIOB OT KBajApara (yHKIUU
4. KpagpaTu4HOH UHTEPIOISINY (YHKINU

[Topsmok TOYHOCTH KBAaAPATYPHOI POPMYIIBI - 3TO
1. MakcumanpHasi CTEIEHb MHOTOYJIEHA, JUIsl KOTOPOTO OHA BEPHA
2. KonudecTBo y3J10B IO KOTOPHIM OHA MOCTPOEHA
3. Ywucno y3710B B (hopMyJie ¢ y4ETOM KPaTHOCTH
4. Tloka3zaTenb CTENEHH, C KOTOPBIM IIar BXOJUT B OLEHKY IMOTPEIIHOCTH

KBanparypnas ¢popmyna npeaHazHadyeHa Jis:

. YOPOUIEHMSI BBIYMCIEHUS QYHKIIMH B y3J1aX

2. ompejereHHs CYMMBI KBaJIpaTOB COOCTBEHHBIX YHCEN MATPHUIIbI
3. TpHOIMKEHHOTO BBIYHCIICHUS OMPEIeSICHHBIX HHTETPAIOB

4. npuOAMKEHHOTO BBIYMCIICHUS UHTETPAJIOB OT KBajipaTa (yHKIIUU

-

[Topsi10K TOYHOCTH KBaApaTypHOH (OPMYIIBI 3TO

. IlpubnuxeHHOE 3HaYEHNE UHTErpaIa

2. OTiIu4Me NpUOIMKEHHOT0 3HAUeHHs UHTEerpaja OT TOYHOI'O

3. MoKa3zaTelb CTENEHM , C KOTOPHIM ILIar BXOAMUT B OLEHKY NOTPEIIHOCTH
4. Touka, B KOTOPOH 3Ta (hopMysa paBHA HYIIIO

-

VY3en kBagpatypHoil POPMYIIBI - 3TO
1. Touxa, B KOTOpO# 3Ta GopMyIia paBHA HYIIO
2. Touka, B KOTOpO¥ 3Ta (hopMyIia UMeeT 0COOCHHOCTh
3. Y3ed UHTepHOJSALMH NOIBIHTETPAIbHON (PYHKIIUU
4. V3en, B KOTOPOM (PYHKIIHS UMEET UHTETPUPYEMYIO OCOOEHHOCTh

®opmyna Pynre ncnonb3yercs ams
1. BeruucneHus Npou3BOAHBIX CETOUHOM (DYHKIIMU
2. Brruncrienus onpeneneHHoro HHTerpaia OT CeTOYHOW (HYHKIIHA
3. OLEeHKH MOTPEeIHOCTH YUCIEHHOTO T depeHIupOBaHNS
4. O1eHKH NOrpeuIHOCTH YUCIEHHOTO HHTETPUPOBAHUS

Kakoe 13 KOHEUHO-pa3HOCTHBIX OTHOIIEHU UMEET HAMBBICIIUN MOPSAIOK TOYHOCTH
1. ¢opmyna neBbIX pa3HOCTEH
2. Gdopmyna mpaBbIX pa3HOCTEH
3. (dopmyna HeHTpalbHBIX pa3zHOCTEH



[TorpenrHocTh YMCICHHOTO UG GEPEHIIMPOBAHNS 3aBUCHUT OT
1. 3aBucut ot Buaa quddepeHnupyemMont GyHKIUN
2. 3aBHCHUT OT 1Iara CeTKu
3. He 3aBucur HU OT yero

J1J1 osydeHus: KOHEYHO-Pa3HOCTHBIX OTHOIICHUH, alllIPOKCUMUPYIOIIUX MPOU3BOAHYIO ¢ Ooliee
BBICOKUM TOPSIKOM TOYHOCTH IMPUMEHSIOT

1. MHTepnonasuuoHHbIE MHOTOUJICHBI

2. Cucrembl JINHEHHO-HE3aBUCUMBIX (DYHKIIUI

3. Kgaaparypusie hopmyIibl

4. Metoanl ONITUMHU3ALIUNA

®opmyJia JEBBIX Pa3HOCTEN

sy e L))
1. Cr
fl(x,) ~ S(x)—f(x)
2. Xigp =X
f!(xi) ~ f(xi+l)_f(xi—l)
3. X — X0

®opmyJia MpaBbIX Pa3HOCTEN

oy LGS
X~ X
1.
f’(xi) ~ f(xi+l)_f(xi)
2. Xig =X
f!(xi) ~ f(xi+l)_f(xi—l)
3. Xin —Xig

@opMyiia LEHTPAIBHBIX Pa3HOCTEN

ey LGOS )
i X
1.
f’(xi) ~ f(xi+l)_f(xi)
2. Xiyg =X

fi(x,) ~ S - f(x)
3. X — X




Anmnpoxkcumanust IpoU3BOIHON LIEHTPAIbHOM Pa3HOCTbIO HMMEET MOPSA0K TOYHOCTU
1.1

2. 2
3. 3
4. 4

Anmnpoxkcumanust IpoU3BOIHOM JIEBOM pa3HOCTbIO MMEET MOPSAOK TOUYHOCTH
1.1

2. 2
3. 3
4. 4

Annpokcumanus IpOU3BOJAHON ITPABOM PA3HOCTBIO MMEET NOPAIOK TOYHOCTHU
1.1

2. 2
3. 3
4. 4

Kakas u3 kBagpaTypHbIX (OpMyT IMEET HaUBBICIIHH MOPAIOK TOUHOCTH
1. ¢dopmyna cpeqHUX TPSIMOYTOJIEHUKOB
2. ¢dopmyna Tpameunit
3. ¢opmyna Cumncona
4. Qopmyna HEHTPATBHBIX MPSIMOYTOJIHHUKOB

KBanparypnast popmyna cpegHUX IPsIMOYTOJIBHUKOB CTPOUTCS IIPU MOMOIIH
1. HWutepnonsuuu ¢GyHKIMU IpU OMOIIM MHOrowieHa HeloToHa 2-0ii crenenu
2. WnaTepnonsmuu (yHKIMK TPY TTOMOIIY MHOTOWIeHa HproToHa 4-01 cTeneHu
3. 3amMeHe KpUBOJIMHEHHOM Tpaneuuu Ha IpIMOYTOJIbHUK
4. 3amMeHe KpUBOJMHEHHOW Tpaneunn Ha NPsSIMOJIMHENHYIO TPanelHio

KBanparypnast popmyna Tpanenuii CTpouTcs mpy MOMOLII

. [IpuOnmkeHnH NOABIHTETPATBHON (PYHKIIUH 110 METOly HAMMEHBIINX KBaIPaToB
2. JluHeWHOW MHTEPIOALUY MOABIHTErPAIbHON (QyHKIIMK

3. KBampatn4Ho# HHTEPIOISAIMH TOBIHTETPATLHON (QYHKIIUU

4. 3ameHe NOJBIHTETrPAIbHON PYHKIIUN KyOMUECKUM CIUTaiHOM

-

KBanparypnas popmyna CUMIICOHA CTPOUTCS TIPU TTOMOIITH

. IIpubnuxeHun NOABIHTErpAIbHON (QYHKIIMH 110 METOAY HAaMMEHbIIINX KBAJpPaTOB
2. KganpaTtu4Ho# HHTEPHOSAIMU MOABIHTETPATIbHON (QYHKIIUU

3. JluHEWHOW MHTEPIIONSANY TTOABIHTETPATBHON (QYHKITHH

4. 3ameHe NOJBIHTETrPATbHON (PYHKIIUN KyOMUECKUM CIUTaiHOM

[EY

dopmyna cpeIHUX TPSIMOYTOJIBHUKOB:
(a - nmeBas TpaHMIlA YACTUYHOTO OTPE3Ka, b - mpaBas TpaHUIla YACTUIHOTO OTpe3Ka, h - amnHa
YaCTUYHOTO OTPE3KA)

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

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

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

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

®opMyia Tpanenun



(a - neBast rpaHUIIA YACTUYHOTO OTPE3Ka, b - mpaBas IrpaHUIla YaCTHYHOTO OTpe3Ka, N - miuHa
YaCTUYHOTO OTPE3KA)

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

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

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

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

®opmyna Cumrcona —
(a - neBast rpaHUIIA YACTUYHOTO OTPE3Ka, b - mpaBas IpaHMIla YaCTHYHOTO OTPe3Ka, h - JuHa
YaCTUYHOTO OTPE3KA)

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

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

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

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

[TorpemHocTh cocTaBHON (HOPMYIIBI CPEAHHUX MPSIMOYTOJILHUKOB OIICHUBAETCS MO PopMyie
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

[TorpemHocTh cocTaBHOU (HOPMYIIBI Tpaneluii oleHuBaeTcs no popmyie
1. |R| <=max|f"(x)[*h"2/12
2. |R| <=max|f"(x)|*h"2/24
3. |R| <=max|f"(x)[*h"3/12
4. |R| <=max|f"(x)|*h"3/24
[TorpemHocts cocTaBHOM (hopmysibl CUMIICOHA OLIEHUBAETCA MO0 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

dDOpMyna JICBBIX MMPAMOYTOJIBHUKOB UMECT IMOPAJOK TOYHOCTHU

1.1
2. 2
3. 3
4. 4
®opMyita paBbIX IPSIMOYTOJIBHUKOB UMEET MOPAJI0K TOYHOCTH
1.1
2. 2
3. 3
4. 4
dopMyia cpeHUX NPAMOYTOJIbHUKOB UMEET MOPSAIOK TOUHOCTH
1.1
2. 2
3. 3
4. 4
®opMyia Tpanenuid UMeeT MOPSIA0K TOYHOCTH
1.1
2. 2

3. 3



4. 4

JUJ1st arocTepruoOpHOl OIIEHKH MOTPEUTHOCTH YHCICHHOTO UHTETPUPOBAHUS IIPUMEHSETCS
1. dopmyna Pynre
2. ®opmyna CpeaHHUX MPSMOYTOIbHUKOB
3. OTHOIICHHE KOHEYHBIX Pa3HOCTEH
4. Ksanpparypusie GopmMyIbl

MOAYJIb 5. UncjieHHble MeTObI pelieHus A1 depeHHAIbLHBIX YPABHEHUH

Cxema Dilnepa UMeeT NOpsAJ0K TOYHOCTH

1.1
2. 2
3. 3
4. 4
Cxema Dilsiepa ¢ mepecuyeToM UMEET MOPSAT0K TOUHOCTH
1.1
2. 2
3.3
4. 4

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

Merton Diinepa MO>KHO MCIIOJIB30BaTh IS PELICHUs
1. nudd.ypaBHEHUN ¢ TMHEHHON TPaBOl YacThIO
2. mudd.ypaBHEHHI ¢ HYIEBOH MpaBoi 4aCThIO
3. i mo0bIx mudd. ypaBHEHUH

Meron Diinepa CiayKuT it
1. uyucnenHoro pemeHus kpaeBoi 3agaun g OAY
2. yucneHHoro pemenus 3anaun Komm ans OLY
3. BBIUMCIICHUS 3HAUEHHSI OTPEICICHHOTO HHTETpajia
4. anmpoKCUMalM{ NPOU3BOJHON CETOUHON (DYHKIIMHU B 331aHHON TOUKE

MeTton cTpenbObl mpeaHa3HAYEH IS
1. npubGaMKEHHOTO BBIYUCIICHUS UHTETpalia
2. momaroBoro pemieHus 3anaun Komm
3. pemeHHs KpaeBOU 3a1auu
4. WTEeparMmOHHOTO PEUICHUS CUCTEMbI YPaBHEHUIA

Metoael Pynre-KyrTa HMEIOT OPsIIOK TOUHOCTH
1.1

2. 2
3. 3
4. 4
CyHocTh METO1a CTPENBOBI:

1. 3axmrodaeTcs B CBEJACHUU PEIICHUS KPAaeBOM 3a7auM K PEIICHUI0 HECKOJIBKUX 3a1a4 Komm st
TOTO K€ YpaBHEHUS



w

3akiIro4aeTcs B CBEACHUH peleHus 3afaun Komm K peleHuto KpaeBou 3a1auu JUIsl TOTO e
YPaBHEHHUS
3axiro4aercs B CBEACHUHU pellieHus 3a1aun Ko K peneHnio cucTeMbl JMHENHBIX YpaBHEHUN

3akJrogaeTcs B CBCIACHUHN PCIICHUA KpaeBoﬁ 3aga4u K pEIICHHUIO CUCTEMbI JIMHEMHBIX ypaBHeHI/Iﬁ

MeTo/1bl KOHEUHBIX PA3HOCTEM:

1.

2.

3.
4.

3aKiIro4aeTcs B CBEACHUHU PELLIEHUS KpaeBOM 3a/1auM K pEelIeHUIO HECKOIbKUX 3aaa4 Komu i
TOTO K€ ypaBHEHUS

3akiro4aeTcs B CBEACHUHU pellleHus 3a1aun KoM K peleHnto KpaeBou 3a1a4u JUIsl TOTO Ke
YPaBHEHHUS

3axiro4aercs B CBEACHUU pellieHus 3a1aun Ko K pereHnio cucTeMbl JMHENHBIX YpaBHEHUN

3akJrogaeTcs B CBCIACHUHU PCIICHUA KpaCBOﬁ 3aaa4i K PCIICHHUIO CUCTEMBbI JIMHEMHBIX ypaBHeHI/Iﬁ

PasnocTHOE YpaBHCHHC 6yz[eT ABJIATBCA ABHBIM, CCJIM:

1

2.
3.
4.

B IIPaBOil YacTH OTCYTCTBYeET yi+I1

B IIPaBYIO YacTb ypaBHEHMs BXOJUT yit+1

B IIPABYIO YaCTH OTCYTCTBYeET yi-1

€CIIU B [IPaBYIO YaCTh YPaBHEHUS BXOAUT Yyi-1

PaznoctHOE YpaBHCHHC 6y,Z[CT SABJIATBCSA HCAIBHBIM, €CIIN:

-

2.
3.
4.

B IIPaBOil YacTH ypaBHEHUSI OTCYTCTBYET yi+1

B IIPaBOil YacTu ypaBHEHUS BXOAUT yi+]

B IIPaBOM YacTH YPaBHEHUS OTCYTCTBYeET yi-K+1
B IIPaBOii YacTH ypaBHEHUs BXOAUT yi-k+1

ypaBHCHI/IH C YaCTHBIMHU ITPOU3BOAHBIMH HA3BIBAKOTCS I[I/I(I)(bepeHLII/IaHBHLIC YpaBHCHUS, B KOTOPbIX:

1.

2.
3.

Hckomble pyHKINH, 3aBUCALINE OT OJJHOW MEPEMEHHOMN U YpaBHEHHUS, ONMCHIBAIOLINE TaKHUE
3aJ]auu, KOTOpPbIE MOTYT COJIEPKaTh CIOXKHbIE TPOU3BOAHbBIE HCKOMBIX (DYHKIIMH

Copnepxarcs anredpanyeckue U TPaHCIIEHIEHTHbIE Q) YHKIIUU

Vickomble QyHKIMH, 3aBUCSIINE OT MHOTHUX NTEPEMEHHBIX U YPABHEHUS, OMMCHIBAIOIUE TaKUE
3aJ1auM, KOTOpbIE MOTYT COAEpPKaTh CJIOKHBIE TPOU3BOIHBIE HCKOMBIX (DYHKIIUN

CMenrauubie 3a0a4u;

1.
2.
3.

3aza4yn, KOTOPBIE COCTOAT B PEIIEHUH YPABHEHUM IIPH 3a/1aHHBIX HA4YaJIbHBIX YCIOBHAX
3anauu, npu GOpMyJIUPOBKE KOTOPOH CTAaBATCS IPaHUYHbIE U HaYaJIbHBIE YCIOBUS
3aaum, KOTOpPbIE COCTOSAT B PELLICHUU YPaBHEHUM MTPH 33JaHHBIX IPAHUYHBIX YCIOBUAX

PasznocTHas cxema 3T0:

1

2.
3.
4.

JuckpeTHbIil ananor auddepeHnnanbHoMN 3aaaun
JIMCKpEeTHBIN aHAJIOT CUCTEMBI TUHEHHBIX YPABHEHUI
Cucrema HETMHENHBIX ypaBHEHUI

Cucrema nuddepeHnanbHbIX YpaBHEHUN

VY CcTOMYUBOCTH CXEMBI ITO:

1.

2.
3.
4.

HenpepsiBHas 3aBUCUMOCTb €€ PELICHUS OT BXOAHBIX JaHHBIX

CyniecTBOBaHNE U €JUHCTBEHHOCTD PEIICHHS Pa3HOCTHON CXEMBI
HernpepsiBHas 3aBUCUMOCTb €€ pELICHUS OT I'PAHUYHBIX YCIOBUHI
HenpepsiBHas 3aBUCUMOCTB €€ pEelIEHUs] OT HAYaJbHBIX YCIOBHUU

CeTka - 3TO:

1.

2.
3.
4.

Koneunoe MHOXecTBO (PyHKITHI
KoneuHnoe MHOKECTBO OTPE3KOB
KoHeyHoe MHOKECTBO TOYEK

beckoneuHoe MHOKECTBO TOUYCK



[a6sonH — 370!
1. HaGop y310B, HCTIOIB3yEeMBIN AJIS alIPOKCUMAIMK (YHKIUN
2. Habop y3110B, HCIIOTB3YEMBIi [Tl alllIPOKCUMAITUH (DYHKITHIA, BXOASIIUX B INHEHHOE YpaBHCHHE
3. Habop ceTok, ucnosb3yemblil Ut anIpOKCUMAaIUU IPOU3BOIHBIX, BXOAAILINX B
muddepeHnranIbHOe ypaBHEHUE
4. Habop y3110B, HCIIOIB3YEMBIH IS aIPOKCUMALIUHU IPOU3BOIHBIX, BXOAAILINX B
muddepeHnranIbHOe ypaBHEHUE

HesiBHas pasHoCTHas cxema — 3TO:

1. Pa3HocTHas cxeMma, B KaXk/J10€ ypaBHEHHE KOTOPOH BXOJUT OJHO HEM3BECTHOE 3HAUYEHUE UCKOMOM
byHKIAHA

2. Pa3HocTHas cxema, B KaXk/10€ ypaBHEHHE KOTOPOil BXOIUT OoJiee 01HOTO (TPH) HEM3BECTHBIX
3HA4YEeHUs UCKOMBIX (YHKLUH

3. Pa3HocTHas cxema, B Kax/10€ ypaBHEHHE KOTOPO HE BXOJSAT HEM3BECTHBIC 3HAYCHUSI HCKOMBIX
byHKIUH

4. Pa3HOCTHas cxema, B KaKJ10€ ypaBHEHHE KOTOPOM BXOJUT HECKOJIbKO 3HaYEHUI HE3aBUCUMOMN
MepeMEHHON

SIBHAs pa3HOCTHAs cXeMa — ITO:

1. Pa3HocTHas cxema, B KaxJ10€ ypaBHEHHE KOTOPOH BXOJUT OAHO HEM3BECTHOE 3HAUEHUE NCKOMOM
byHKIIUN

2. Pa3HOCTHas cxema, B KaXJ10€ ypaBHECHHE KOTOPOI BXOJUT HECKOJIbKO HEN3BECTHBIX 3HAYCHUN
UCKOMOM (pyHKIIMN

3. Pa3HOCTHas cxema, B Kax/10€ ypaBHEHHE KOTOPOH BXOAUT OJHO 3HAUCHHE HE3aBUCHUMOMN
MepeMEHHON

4. Pa3HOCTHas cxema, B Ka)KJI0€ YpaBHEHHE KOTOPOM BXOAUT HECKOJIBKO 3HAYEHHUI He3aBUCUMON
IIEpEMEHHOM

ITorpemnocTs — 310:
1. Ilokasarenb CTCIICHU, C KOTOPBIM HIar BXOJAUT B OLICHKY IMOIPCIIHOCTHU
2. 3HauyeHMs UCKOMOM (QYHKIUH NP (PUKCHPOBAHHOM 3HAUYEHUH HE3aBUCUMON MEPEMEHHOM
3. DTo pa3HUIA MEXy TOYHBIM U TPUOJIMKEHHBIM 3HAYSHUSIMH HCKOMOW (DYHKIIUU TIPU
(UKCUPOBAaHHOM 3HAYCHUU HE3aBUCUMOM IepeMeHHOMN
4. Pa3HMIIa MEeXAY NPaBbIMU YaCTAMM JU(PPEepeHIINaTbHOTO YpaBHEHH MIPH MOJICTAHOBKE B HETO
TOYHOI'O 1 HpI/I6J'II/I)KeHHOFO pemicHuAd

Hess3ka — 3T0:
1. Pa3znuma Mexay TOYHBIM U IPUOIMKEHHBIM pelieHneM AuQGepeHInaTbsHOT0 YpaBHEHUS
2. Pa3Hnma Mexay npaBbIMU YacTsMA AU(QepeHINATEHOTO YPaBHEHHS ITPH TTOJICTAHOBKE TOYHOTO
Y IPUOJTM>KEHHOTO 3HAUCHUS B HETO
3. PasHuma Mexmy npaBbIMU H JIEBBIMH YacTsIMHU TU((HEepeHIINATEHOTO YpaBHEHHS IPU
MOJICTABJICHUH B HUX TOYHOTO U MPUOIMKEHHOTO 3HAYCHU N
4. 3TO IIoKa3arTejb CTCIICHH, C KOTOpBIM mar CSTKH BXOIUT B HOI‘peIHHOCTI)

Kpaessle ycnoBus — 310:

1. JlononHWTENbHbIE YCIOBUSA 3aJaHHbIe s MU (epeHINaTbHOrO YpaBHEHUS IPU OJJHOM
3HAQ4YE€HUH 3aBUCHMOM ITEPEMEHHOMN

2. JlonmomHUTEIbHBIE YCIOBHS 3aJaHHbIe s AU hepeHInalIbHOrO ypaBHEHHS IIPH
(UKCUpPOBAaHHOM 3HAYEHHH OJHON HEM3BECTHOMU Ui CUCTEMbl HEIMHEWHBIX ypaBHEHUN

3. JonomHuUTenbHBIE YCIOBHS Ui AU(epeHInanbHOro ypaBHEHHs 3aJaHHbIE B HECKOJIBKUX
3HAYEHUSIX HE3aBUCUMOM MEPEMEHHOMN

4. VYcinoBus CylECTBOBAHMS €JUHCTBEHHOI'O KOPHS HETMHEHHOIO ypaBHEHU S HA OTPE3KE



HavansHele ycioBus — 3T0:

1.

2.

JlonoIHUTENbHbIE YCIOBUA 3aJaHHble A U (HepeHINaTIbHOIO YPaBHEHUS IIPU OJJHOM
3HAQ4YECHUH 3aBUCUMOU IIEPEMEHHOMN

JlonoJaHUTENbHbIE YCIOBUA 3aJaHHble AJIs An(depeHInalbHOrO ypaBHEHUs IpU
(UKCUPOBAaHHOM 3HAYCHUU OJTHOW HEM3BECTHOM Il CUCTEMbI HEIMHEHHBIX ypaBHEHUH
JlononaHUTeNbHbIE YCI0BUA i AU(depeHnanbHOro ypaBHEeH!s 3aJaHHbIE B HECKOJIbKUX
3HAQ4YCHMSX HE3aBUCUMOU IIEPEMEHHOMN

VYcnoBus CylecTBOBaHMs €IUHCTBEHHOIO KOPHS HEJIMHEHHOTO YPaBHEHNUS HA OTPE3KE



3.3. AHa/m3 pe3yabTaToB 00y4eHHs U NepedyeHb KOPPEKTHPYIOMIUX MepPOonpUATHI
10 y4eOHO# AUCHUIIHHE

JIneT BHeceHUsI U3MEHEHUH
JlonoHeHust U u3MeHeHus B yueOHoil mporpamme Ha 2017/2018 yueOHbIi roj

1. Cniucok nurepaTypbl OOHOBJICH YUYCOHBIMH U YI€OHO-METOAMICCKIUMU U3TaHUSIMH,
AJIEKTPOHHBIMU 00Pa30BaTEILHBIMU PECYPCAMH.
2. OOHOBJIEH NIEpEUEHb JUIEH3MOHHOTO IPOrPAMMHOTO 00ECIICUECHHUS.

Pabouas nmporpamma nepecMoTpeHa u oj100peHa Ha 3aceganuu kadeaps 03 mas 2017 1.
npotokoi Ne 10

Pabouas nmporpamma nepecMmoTpeHa u ogoopeHa Ha 3aceganun HMCC 26 mas 2017 r.
rpoTtokos Ne 9

BHecenHbIe N3MEHEHNUS YTBEPKIALO.

3aBenyromuii kadeapoi ‘: D [Tak H.W.

K




JIucT BHeceHud u3MEHEeHU |

JlomoyiHeHus: M U3MEHEHUs B paboueil mporpamme auciuruivibl Ha 2018/2019 yueGubIii
TOJX:

B pabouyto nporpammy JUCHUIIIMHBI BHOCSTCS CIETYIOIINE U3MEHEHHUS

1. Cniucok nuTeparypbl OOHOBJIEH YYEOHBIMHU M yU€OHO-METOAMYECKUMHU U3JaHUSIMHU,
AJIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamu. OOHOBIIEH EpEUeHb COBPEMEHHBIX
npo¢ecCUOHANIBHBIX 0a3 TaHHBIX U HH()POPMALIMOHHBIX CIIPABOYHBIX CUCTEM.

2. B poHA O1IEeHOUHBIX CPEJCTB BHECEHBI U3MEHEHUS B COOTBETCTBHUU C MpHKazoM «O0
yTBepxaeHuU [lonoxxeHns o poHIEe OLEHOYHBIX CPEACTB IS TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH, TPOMEKYTOUHON U UTOTOBOH (rOCy1apCTBEHHON UTOTOBOM) aTTECTAL[UN
ot 28.04.2018 Ne 297 (m)

3. Ha turyneaom nucte PII/] n ®OC u3zmeHeHo Ha3BaHKWE BEIOMCTBEHHOM
MPUHALJIEKHOCTH « MUHHUCTEPCTBO HAYKHU M BBICILIETO 00pa30BaHUS» HA OCHOBAHUU

npuKasa «o BHeceHuu nu3meHenuil B ceeaenus o KI'TIY um. B.I1. AcradreBa» ot
15.07.2018 Ne 457 (m).

Pabouas nporpamma nepecMoTpeHa U 0j100peHa Ha 3aceaanuu kadeaps 04 anpens 2018
r. IpoToKOJa Ne 7

BHeceHHbIe N3MEHEHUS YTBCPIKIAAKO:

. . I
3aBenyronuii kadenpoit ITax H.N.

Pabouas nporpamma nepecMoTpeHa u ogoopeHna Ha 3aceganun HMCC 23 mast 2018 r.
npoTokoJ1 Noe 8 BHeceHHbIE U3BMEHEHUS YTBEPKIALO.

IIpencenarens ) ﬁ Bopraosckuii C.B.

L




JIucr BHeceHUs] M3MEHEHUH
JlononHeHust U u3MeHeHus padboyeit mporpammsl Ha 2019/2020 yueOnsblit ron
B pabouyro nporpammy BHOCATCS CIEAYIOIINE U3MEHEHNUS:
Ha Tutynenom smcre PIJA u @OOC wu3MeHeHO Ha3BaHHWE BEJIOMCTBEHHOMN
INPUHAJUIEKHOCTH «MMHHUCTEPCTBO HAyKHM M BBICHIETO OOpa30BaHUsA» Ha OCHOBAHWUU

npukaza «o BHeceHHMM u3MeHeHud B cBeneHus o KITIY um. B.IL. AcrtadbeBa» ot
15.07.2018 Ne 457 (m).

Pabouas nmporpamma nepecMoTpeHa u oj100peHa Ha 3aceganuu kadeapsr 08 mas 2019 r.
npotokoJ Ne 9

BHecenHble N3MEHEHHUS YTBEPKIALO:

3aBenyromuii kadeapoi ' ITax H.N.

OnobpeHo HaydyHO-MeToAn4YecKUM coBeTomM MM®U
16 mas 2019 r. nporoxos Ne 8 _

IIpencenarens BboptHoBckuii C.B.




4.YYEBHBIE PECYPCBbI
4.1. KAPTA JIUTEPATYPHOI'O OBECIIEYHEHUSA JUCIUAITJIMHBbI
YN CJIEHHBIE METO/IbI
MJIS1 00yHAKOIIUXCHA 00pPa30BaTeJIbHOM MPOTPAMMBI
Hanpasnenue noarorosku 44.03.05 Ilenaroruueckoe odpazoBanue (¢ AByMs MpoGUISIMH MOJTOTOBKH ), HAIPABJICHHOCTH (TIPO(HIIH)

00pa3oBaTeIbHON MPOTPAMMBI

Matemartuka u nHpOpMaTHKA

1o o4Hoi opme o0yueHust

HaumeHnoBanue MecTto xpaHeHuUs1/ 31eKTPOHHBIN KoJ1-Bo 3x3eMILIISIpOB/TOUEK
ajpec aocTyna
OCHOBHAS JIMTEPATYPA
Typuax, JI. U. OcHOBHI uncieHHBIX MeTON0B [ Teker] : yuebnoe mocodue / JI.W. Typuak, [1.B. IImoTHUKOB. - Hayunas 6ubmmorexa KI'TIY mm. 46
2-e m31., epepad. u gom. - M. : DUSMATIINUT, 2002. - 304 c. - B.II. Actadrena
baxpainos, H.C. Uucsnennsie MmeTozb! [Tekct] : yaeOHOE mocoOue ist CTYCHTOB (u3.-MaT. criell. By3o0s / H. Hayunas 6ubnuorexka KI'TIY um. 17
C. baxsanos, H. I1. Kunkos, I'. M. KoGenbkoB. - 3-¢ u3a., nomn. u nepepad. - M. : bunom. Jlabopartopust B.I1. Acradpbesa
3nanuii, 1987. - 636 c.
Jlammauk, M. II. Yucnennsie meronsr [Tekcr| : y4ued. mocobme mns crya. By3oB / M.IL. Jlamumk, M.U. Hayunas 6ubmmorexa KI'TIY mm. 20
Parymuna, E.K. Xennep; ITox pen. M.II. Jlamuuka. - M. : Akagemus, 2004. - 384 c. B.II. Actadrena
Koncnekter sekmmii o kxypcy "Ywucnennele metonsl" [Texct] : yueOHOe mocobuwe / T. A. Hayunas 6u6morexa KI'TIY nm. 99
Crenanosa. - Kpacnospek : KI'TIY um. B. I1. Acradnesa, 2010. - 164 c. B.II. Acragresa
JAOMNOJHUTEJIbHAS JIUTEPATYPA

I'mnemyTnuHOB, P.®. Yncnennsie MeTofs! : yueOHoe nocobue / P.®. I'mmesmyTtanuoB, K.P. XabubOynnuna, | 9bC «YHuBepcuTeTckas 6nbnuorexa NupuBuayansHbIi
MunncrepctBo  oOpazoBanust u  Hayku Poccun, @expepanbHOE ToCyAapCcTBEHHOE — OIODKETHOE OHJIAIH» HEOTrpaHUUYEHHBIN JOCTYII
00pa3oBaTeNbHOE yUpexkJIeHHnEe BbICIIETO 0OpazoBaHus «Ka3zaHCKMH HAIMOHAJIBHBIA HCCIIEIOBATEIbCKUI
TEXHOJIOTHUECKUI YHUBepcUTeT». - Kazansb : M3marensctBo KHUTY, 2018. - 92 c. : wi. - bubmmorp.: c. 88.
- ISBN 978-5-7882-2427-5 ; To xKe [DnexTponHBI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=500887 (06.06.2019).
banabxo, JI.B. Uucnennsie Metossl : yueoHoe nocodue / JI.B. banabko, A.B. Tommiosa ; MunucrepcrBo | ObC «YHuBepcurerckas 6ubiaroreka WuauBuyanbHbIH
obpazoBanus U Hayku Poccuiickoit @enepanun, CeBepHblil (ApkTHUeCKHH) (hefepanbHblil YHHBEPCUTET OHJIAMH» HEOrpaHUUYEHHBIN JOCTYI
umenn M.B. JlomoHocoBa. - Apxanrensck : CADY, 2014. - 163 c. : cxem., tadm., wi. - ISBN 978-5-261-
00962-7 ; To Ke [DnexTpoHHBIH pecype]. -
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

UucneHHble METOJBl pPelIeHHs] OOBIKHOBEHHBIX auddepeHIanbibix ypaBHeHHNH [TekcT]
yaeOHoe mocodbue / B. A. Pomanos [u mp.]. - Kpacrospck : KI'TIY um. B. I1. Actadsesa, 2011. -
180 c.

Hayunas 6u6mmorexa KI'TTY um.
B.II. Actadrena

83

YUEBHO-METOJANYECKOE OBECIIEYEHHUE JJ151 CAMOCTOSTEJbHOM PABOTHI

OnekTpoHHBIN yueOHBIH Kypc «Yucnennbie Merons» aBT. CrenmanoBa T.A., KI'TIY um. B.I1.ActadbeBa
URL: http://e.kspu.ru/course/view.php?id=272

ONEeKTPOHHBIH  YHMBEpPCUTET CalT

KT'TIY um. B.II. Acradnera

MunuBuayanpHbIN 1O0CTYI

PECYPCbI CETU UHTEPHET

OCHOBBI BBIYHCIIMTEILHON MaTEMaTHKH

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

CB0OOIHBIN AOCTYTT

Bnﬂeonexunm 10 YUCJICHHBIM MCTOJaM

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

CB0OOAHBIH AOCTYI

Pacnonos B.E., KinyaaukoBa M.M. Jlekuuu 1o Kypcy «YHCIEHHBIE METOIbD»

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

CB00OOAHBIH AOCTYI

NH®OPMAINMOHHBIE CITIPABOYHBIE CUCTEMBI U ITPO®E

CCHUOHAJIBHBIE BA3bI JAHHBIX

Hayunas 6ubnuorexa KI'TIY um. B.I1. Actapbsena

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

JlokanpHas ceTh By3a

MesxBy30BCKas AJIeKTpoHHas 6ubnuorexka (MIBb)

https://icdlib.nspu.ru/

NunuBunyanbHbIN
HEOIPAaHUYEHHBIN JOCTYII

Elibrary.ru [3iekTpoHHBII pecypc): 37eKTpOHHAS GHONIMOTEUHAst CHCTEMA : 0a3a JaHHbBIX COJCPIKUT
CBeJICHUS 00 OTEUCCTBEHHBIX KHUTAX U TICPUOIMUCCKUX H3AaHUAX HO HHPpopmartuke / Poc. nuHpOpM.
nopTtai. - Mocksa. 2000- . - Pesxxum nocryma: http:// elibrary.ru.

http://elibrary.ru

CB0OO/IHBII JTOCTYII.

East View: yHuBepcaibHble 0a3bl TaHHBIX [ DIEKTPOHHBIA pecypc] :
nepuouka Poccun, Ykpaunsl u ctpad CHI |, - Dnekrpon.gan. - OO0 UBUC. - 2011 - .

https://dlib.eastvirw.com/

WunuBuayanbHbIi
HEOTrpaHUYEHHbIN
JIOCTYI

CoracoBaHo:
I'nmaBHBIN OUOAMOTEKADD | .+ doprosa A.A.
(MOMKHOCTh CTPYKTYPHOTO TIOApa3AesieHus)  (TOIIMUCH) (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. Kapra MmaTepuajibHO-TEXHUY€CKOH 0a3bl N CIUIINHBI
AJ1s1 00y4AKIIMXCH 00Pa30BaTe/bHOM MPOrPaMMBbl
Hampasnenue noarorosku 44.03.05 Ilenaroruueckoe o6pazoBanue (¢ 1ByMs IpoGUISIMHU MTOATOTOBKH ), HAIIPABIEHHOCTh
(mpoduiib) 0OpazoBaTenbHOM MporpaMMbl MateMaTuka u HHPOpMaTHKa
1o 04HOi popme 00yueHHs

Ayauropust OobopynoBanue
(HarasiAHbIE MOCOOUS, MAKeThI, MOJIeJIH, JJA00paTOPHOEe 000PyI0BaHME, KOMIILIOTEPHI,
HHTEPAKTHBHBbIE JOCKH, POEKTOPBI, IPOrPaAMMHOE o0ecrevyeHne)

JUTSI IPOBEJEHUS 3aHITHI JIEKIIMOHHOTO TUIIA, 3aHITHI CEMHUHAPCKOTO THIIA, KYpPCOBOIO MPOEKTUPOBAHUS (BBIIOJHEHUS
KYPCOBBIX pa0O0T), TpYNIOBbIX U MHAUBUIYAJTbHBIX KOHCYJIbTAlMM, TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOUHON
aTTeCTAlNU

AJIsI IPOBECACHUSA 3aHATHI JEeKIIMOHHOI0 THIIA

Ilepencona,’ OobopynoBanne
(Kopmyc Ned) Mapxkepras gocka — 1 mrt., HOyTOyk — 10mT., My TbTHME TUHHBIH
Ne 2-04 JeMOHCTPAIIHOHHBIH

KOMIIIIEKC (TIPOEKTOp,

WHTEPAKTHBHAS JIOCKa,

kononku, USB-kamepa) — luir., cucrema Bugeokondepenicesizu Policom — 1.
IIporpammHoe o0ecnieuenne

Anpt O6paszopanue § (yumen3us Ne AAO.0006.00, morosop Ne ZIC 14-2017 ot 27.12.2017

[Tepencona, 7 OoOopynoBanue
(KOplch Ng4) Kowmmerorep— 9mit., mpoekTop — 11T., HaryIsgHbIe TOCOOUs (CTEH/IbI), MapKepHast TOcKa — 1IIT. C YCTPONUCTBOM JISi UHTEPAKTHUBHON JJOCKH, JOCKA
Ne 2-06 MapkepHast — 1.

IIporpammHoe odecnieueHue
Anpt O6paszopanue § (umen3us Ne AA0.0006.00, morosop Ne IC 14-2017 ot 27.12.2017

[Tepencona, 7 OoOopynoBanue
(Kopnyc Ng4) VY4ebHas gocka-mT., mpoekTop-1mT., KOMIbIOTEpP- 1 IT., MapKepHas JocKa- [ mT., IEMOHCTPAIIMOHHBINH CTOJ- 1 T
No 2-11 IIporpammHoe ob0ecnieuenne
Linux Mint — (Cobouas nuriensust GPL)
[Tepencona, 7 Oob6opynoBanue
(Kopnyc Ng4) WHTepakTHBHAS TOCKa — 1TIT., MATHUTHO-MapKepHas Jocka — IIT., JOKyMEHT-KaMepa — 1 1miT.,
Ne 3-01 JIEMOHCTPAIIMOHHAs TTaHeNb (TeneBu30p) — 1mT., HoyTOyKu -13mIT.

IIporpammHoe obecnieuenune
Linux Mint — (Co6ouas nmrensust GPL)

IIepencona, 7 OobopynoBanne




(Kopmyc Ned)
Ne 3-02

Komrmsrorep- 11iT., HHTEpaKTHBHAS A0CKa - 1 IIT., cucTeMa BUaeoKoHpepentcas3u Policom — 1 mir. (6e3 cetn), yueOHas qocka- 11T,

IIporpammHoe oGecnieueHue
Linux Mint — (Co6ouas nuriensus GPL)

[Tepencona, 7
(Kopmyc Ned)
Ne 3-11

Oob6opynoBanue
VYyeOHas gocka- 11T, 3kpan-111T., npoekTop-11mT., KOMIIbIOTEP- 11T,

IIporpammHoe obecnieueHue
Linux Mint — (CBo6oauas nunensus GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-12

OdopynoBanne

Kowmmnerotep -10mr., ydeOHas mocka-1 mir.
IIporpammHoe oGecnieueHue

Linux Mint — (Co6oauas nunensus GPL)

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

OobopynoBanne

Kowmmetotep-15mrt., npuntep- 1 mT., MapkepHas qocka- 1 iT., IpoeKTop-11mT., ”HTepakTUBHAsI JocKa- 1 IT.
IIporpammHoe obecnieuenne

Linux Mint — (Ceo6omuas munensust GPL)

Ilepencona, 7
(Kopmyc Ned)
Ne 3-15

Oo0opynoBanne
[Ipoekrop-1ut., komMnbroTep-121IT., MapKepHas A0cKa- 1 1IT., UHTEpaKTUBHAs J10CKa-11T.

IIporpammHoe obecnieuenue

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

7-Zip - (CBobonnas muuensus GPL);

Adobe Acrobat Reader — (CBoGoHast uiieH3us);

Google Chrome — (CeoGoaHast uieHsust);

Mozilla Firefox — (CeoGoanast JTuieH3Hs);

LibreOffice — (CBo6omuas murensus GPL);

XnView — (CoGoaHas nuIeH3ust);

Java — (CBoOoiHas JHICH3HU);

VLC — (CBobOoHas THLICH3HSA);

XKuas matemaruka 5.0 (Konrpakt HKC-/15-294/15 ot 21.09.2015, aunensust Ne 201515111);
GeoGebra (CBoGoaHO pactpocTpaHsieMasi B HEKOMMEpUeCKHX (Y4eOHbIX) HEsIX JIMIEeH3Hs)

IIepencona, 7

OdopynoBanue

(Kopmyc Ned) Komnbrotep -11uT., mpoekTop-111T., HHTEepakTUBHAA JOCKa- 1 IT., MapKepHas JocKa- 11T, yue6Has qocka-1mr.
Ne 4-02 IIporpammHoe obecnieyenue
Linux Mint — (Co6ouas nurensust GPL)
Ilepencona, 7 O0opynoBanne
(Kopmyc Ned) VYyeOHnas gocka- 11T
Ne 4-11 IIporpammHoe obecnieueHune
Her
[Tepencona, 7 Oob6opynoBanue
(Kopmyc Ne4) Kommnsrorep — 10 mt., mpoektop — 1 mT., ”HTEpaKTUBHAs JOCKa — 1IIT., MapKepHas Aocka — | miT.
No 4-12 IIporpammHoe obecnieueHue




| Linux Mint — (CoGoauas sunensust GPL)

AJIA IPOBECACHHUS CEMUHAPOB U naﬁopaTopme paﬁoT

Ilepencona,’
(Kopmyc Ned)
Ne 2-04

OdopynoBanne

MapxkepHast 1ocka — 1 wT., HOyTOyK — 1011T., MyJIbTUMETUHHBIN
JIEMOHCTPAIlMOHHBIN

KOMILIEKC (TPOEKTOD,

WHTEPaKTHBHAs JIOCKa,

konouku, USB-kamepa) — 11mT., crctemMa BuaeokoHbepenricsssu Policom — 1.

IIporpammHoe oGecnieueHue
Anpr O6pazoBanue § (nmuuensust Ne AAO.0006.00, noroop Ne J1C 14-2017 ot 27.12.2017

Ilepencona,7
(Kopmyc Ned)
Nel-09

Oo6opynoBanne

Kommnsrorep-31muT., 3D-npuntep-1mr., cepep-11mT., mpoekTop-11mT., mpuHTep-1 MIT., HHTEpPaKTUBHAs JTocka- | mT., MapkepHas focka -1mT.,
cucteMa BueokHpepencna3u [lomkom

IIporpammHoe obecnieuenue

Linux Mint — (Co6oauas numensus GPL)

Ilepencona, 7
(Kopmyc Ned)
Ne 2-06

OobopynoBanne

Komnprotrep— 9mit., mpoektop — 1miT., HarmsgHbIE TOCOOUS (CTEHIIBI), MapKepHas TOCKa — 1IIT. ¢ YCTPOMCTBOM I MHTEPAKTUBHOM JOCKH, JOCKA
MapkepHas — lmr.

IIporpammHoe o0ecnieueHue

Anpt O6paszopanue § (mumen3us Ne AA0.0006.00, morosop Ne IC 14-2017 ot 27.12.2017

IIepencona, 7
(Kopmyc Ned)
Ne 3-01

OobopynoBanue

WHTrepakTHBHAs JO0CKa — 11IT., MAPHUTHO-MapKepHas J10CKa — IIT., JIOKyMEHT-Kamepa — 1mir.,
JIEMOHCTPAIlMOHHAS MaHeNb (TeIeBu30p) — 11T., HOyTOyKH -13mT.

IIporpammHoe o0ecnieuenue

Linux Mint — (Co6oauast numensus GPL)

IIepencona, 7
(Kopmyc Ned)
Ne 3-07

OobopynoBanue

Komrbtotep - 12 1mT., MHTEpaKTUBHAS I0CKa — 11IT., Jocka ¢unmyapT — 1 wr., npoektop — 1 mT., KOJIOHKH — 1 mIT.
IIporpammHoe o0ecnieuenue

Linux Mint — (Cobouas nuriensust GPL)

[Iepencona, 7
(Kopmyc Ned)
Ne 3-08

Oob6opynoBanue

Kommnbrotep - 8 mIT., ”HTEpakTHBHAS JOCKa — 1mT.,
TeneBu3op — 1 mT., MapkepHas 1ocka — 1 mT., mpoekTop-1mIT.
IIporpammHoe o0ecnieueHue

Linux Mint — (Ceo6oauast nuuensus GPL)

Ilepencona, 7
(Kopnyc Ned)

OobopynoBanne
Kommsrotep -10mr., yueOnas mocka-1 mr.




Ne 3-12

IIporpammHoe oGecnieueHue
Linux Mint — (Co6ouas nuriensust GPL)

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

Oob6opynoBanue

Kommnprotep-15mr., mpuaTep- 1 MIT., MapkepHas gocka- 1 mT., mpoeKTop- 1 mT., HHTepakTHBHAs JocKa- [ mT.
IIporpammHoe oGecnieueHue

Linux Mint — (Co6oauas nurensust GPL)

[Tepencona, 7
(Kopmyc Ned)
Ne 3-15

Oob6opynoBanue
IIpoektop-1ut., KoMnbroTep-121IT., MapKepHas AOCKa- | LIT., UHTEpaKTUBHAs J10CKa-11T.

IIporpammHoe obecnieueHue

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

7-Zip - (Cobonnas nuuensus GPL);

Adobe Acrobat Reader — (CBoGoHast uiieH3us);

Google Chrome — (CBoGoaHas THIEH3H);

Mozilla Firefox — (CBo6oHast uieHsus);

LibreOffice — (CBo6omuas murensus GPL);

XnView — (CBo6omHas THIEH3H);

Java — (CBoOoHas TMIEH3US);

VLC — (CBobonHas JuIeH3Hs);

XKupas matemaruka 5.0 (Konrpakt HKC-/I5-294/15 ot 21.09.2015, muuensust Ne 201515111);
GeoGebra (CBo6oHO pacipocTpaHsiemMasi B HEKOMMEpPUEeCKHX (YUeOHbIX) LENSIX JIMLEH3HUST)

Ilepencona, 7

OobopynoBanne

(KOplch Ned) Kowmmetotep — 10 mt., mpoextop — 1 mT., ”HTEpaKTUBHAA Jocka — 11IT., MapkepHast Jocka — 1 mT.
Ne 4-12 IIporpammHoe obecneuyeHune
Linux Mint — (Ceo6oauast nuuensus GPL)
JJIS1 CAMOCTOSITEJIbHOM PadoThI
ITepencona,’ OobopynoBanue
(Kopmyc Ned) Komnsrorep-10mT., npuntep-1mrT.
Nel-02 IIporpammHoe oGecnieueHue

AnbT O6paszoBanue 8§ (murensus Ne AA0.0006.00, noroop Ne JIC 14-2017 ot 27.12.2017




