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1. HOACHUTEJIBHASA 3AIINCKA

1.1. MecTo AUCHMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

[IporpaMmma nuUCHMIUTMHBI pa3paboTaHa B COOTBETCTBUU ¢  (emepaibHbIM
TOCY/IapCTBEHHBIM  00pa3oBaTeNbHBIM  CTAHJAPTOM  BBHICIIETO 0Opa3oBaHUs  TI0
HanpaBieHuto noArotoBku 44.03.05 Ilemarornueckoe oOpazoBaHue (¢ JByMs
npopwIIMH  TTOATOTOBKM) (ypoBeHb OakajaBpuara), YTBEPXKICHHBIM TPHKA30M
MunucrepcTBoM oOpa3oBanus U Hayku Poccutickoit penepamuu ot 22 depans 2018 r.
Ne 125; ®denepanbupiM 3akoHOM «O0 oOpazoBanum B PDy» ot 29.12.2012 No 273-D3;
npodeccuoHaibHbIM cTaHaapToM «llegarory, yTBepkJIeHHBIM MpHKa3oM MUHHCTEpCTBA
TpyJa U collualibHOM 3amuThl Poccuiickoit @enepanuu ot 18 oktsadpst 2013 1. Ne 544H. ;
HOPMATUBHO-TIPAaBOBBIMM  JOKYMEHTAMU, PEriaMeHTUPYIOIIUMU 00pa3oBaTeIbHbIN
nporecc B KITIY wm. B.II. AcradreBa M0 HaMpaBJICHHOCTH (TPOQUITIO)
oOpazoBarenpHOM mporpamMmbel  «MareMaTuka U HUHPOPMATHKA», OYHOU (HOPMBI
oOydeHuss B HWHCTUTYyTe MaremMaTuku ¢usuku u uHpopmaruku KITIY wum. B.IL
ActadneBa ¢ npucBoeHreM KBanupUKaluu OakaaaBp.

JlucuumniauHa OTHOCUTCS K JAMCIHUIUIMHAM YacTd, (HOpMHUpyeMON ydyacTHUKAMU
00pa3oBaTeNbHBIX OTHOIIEHWH  Y4eOHOTO TIUJIAHA OCHOBHOM MpodeccroHalbHOU
o0pa3zoBaTeIbHON MpOorpaMMBbl, U3ydaeTcss BO 7 U 8 ceMmecTpax, UHIEKC TUCIUIUIMHBI B
yuebHom tiane b1.BJ[.01.05

1.2. TpynoeMKoCTh JUCIHUTLIHHBI

OO01ast TpPy10€eMKOCTh TUCITUILIMHBI COCTABJIAET 3 3a4eTHBIX equHuIIbI, 108 yacos,
W3 HUX KOHTAaKTHBIX YyacoB 60,5:

Jlexumii — 28

JlaboparopHsbIix pabot — 32

YacoB camocTosTensHON paboTsl — 47,5

Kontpons (3auer, 3auet ¢ oneHkoit) — 0,5

JucnumimHa, coriacHo rpaduky yaeOHOTO mpoliecca, peanusyercs Ha 4 kypce B 7
u 8 cemectpax. Dopma KOHTPOJS — / CEMECTp — 3a4eT, 8 CEMECTp — 3a4eT C OICHKOI.

1.3. Heabr u 3amaum aucuuminibl «I[IporpaMmmupoBanue BbBIYMCJIAMTEIbHBIX
aJITOPUTMOB)

CoBpeMeHHBIN TOCYIapCTBEHHBIA 00pa30BaTeNIbHBIA CTaHIAPT MO HAMPABICHUIO
noarotoBku «llegarornueckoe o0pa3zoBaHue» TNpenNUCchIBaeT OakajlaBpaM BIIaJETh
COBPEMEHHBIMU  CpelcTBaMu  00paboTku  wHPOpPMALMKM, OPUCHTUPOBATHCA B
NporpaMMHOM OO€CIIEYEeHUH, YMETh HCIOJIb30BaTh COBPEMEHHBIE TEXHOJIOTUHU JIJIS
npoeCCUOHATBLHON NeSITEeIbHOCTH. OJTH TpeOOBaHUS CTaHAapTa B TIOJHOW Mepe
peammM3yloTcs TPU W3YYEHUH IUCHUIUIMHBI «lIporpamMmMupoBaHue BBIYUCIUTEIBHBIX
anroputMoB». Kpome Toro, Marepuan Kypca MOKET ObITh UCIIOJIb30BaH BBITYCKHUKAM U
B MOCIE IO el MpodeccHoHaIbHOMN ASSITEILHOCTH B CUCTEME TIPO(PUIBLHOM KO JIBI.

Hucnunnuua «IIporpaMmupoBaHue BBIYUCIUTENIBHBIX AJITOPUTMOBY» HATJSIAHO
JEMOHCTPUPYET IIHPOKUE BO3MOKHOCTH BBIUUCIUTEIBHOW TEXHUKH JJiA DPEIICHUS
MPUKJIAAHBIX 337a4 B Pa3IUYHbIX O0JACTSIX HAyKH, pacliupsieT Hay4YHbId Kpyro3op
CTyIeHTOB. Marepual Kypca TECHO CBsI3aH C OCHOBHBIMHM TOHATHSIMHU aIreOpHhl,
MaTeMaTUYeCKOTO aHalim3a, Teopuu Jud@epeHlInalIbHbIX YpaBHEHUM, ypaBHEHUM
MaTeMaTH4 eCKoi (PU3MKH, U PACKPBIBACT MPHUKIIAJIHON aCMEKT ITUX MOHATUMH.

enp AUCUMIUIMHBI: OOECHNEYUTh BJIAJEHUE B HEOOXOJUMOM O0BEME Hay4yHBIM
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(GyHIaMEHTOM BBIYHMCIUTEIbHON MaTeMaTHUKH, MOHUMaHue ee (akToB, UIEH, METOJO0B,
BO3MOKHOCTh pEIICHUsI MPUKJIATHBIX MaTeMaTHYeCKUX 3amad myTeM 3(h(EKTUBHOTO
OPUMEHEHHS] KOMIIBIOTEPHBIX TEXHOJOTHMH. C()OpMHUpPOBATH OIpPEACICHHBI YpPOBEHb
MaTeMaTU4E€CKON BBIYUCIUTEIILHOU KYJIBTYPBL.

OCHOBHBIE 3a0a4H:

OBJIaJICHHE OCHOBaMHU (YHIAMEHTAIbHBIX 3HAHUW B OOJACTU BBHIYUCIUTEIHLHOU
MaTeMaTHKH,

U3y4EeHUE aITOPUTMOB NPUOIMKEHHBIX BBIYUCICHUHN, TPUMEHIEMBIX IS PEIICHUsI
HIMPOKOTO Kpyra MaTeMaTUYECKUX 3aj1ay;

3aKperUieHue TMpaKTUUYeCKUX HaBbIKOB  ucrnonb3oBanus UWKT B yuebHO-
no3HaBaTeIbHOU U Oynymied npodecCHOHAIBHONW NESITeIbHOCTH B 00JacTu (U3UKO-
MaTeMaTh4eCKUX U MH(POPMAIMOHHBIX HAYK.

1.4. lnanupyemble pe3yabTaThl 00y4eHUSA

[Iponiecc wW3ydeHHs OUCHUIUIMHBI HAMpaBjieH Ha (OpMHUpOBaHUE CIIEAYIOUIUX
KOMIICTECHITWM ;

VYK-1 — CnocoGeH oCyHIeCTBISITh IMOUCK, KPUTHUYECKUN aHAIM3 U CHHTE3
nH(pOpMALIUH, MPUMEHSITh CUCTEMHBIN MOAXO0 JJIs pEelIeHUs MOCTaBJICHHBIX 3a/1a4

[IK-1 — CriocobeH OpraHu30BBIBATh HMHJUBUYAJIbHYIO M COBMECTHYIO Y4eOHO-
MIPOEKTHYIO NEATEIBHOCTh O0YYAIOIIUXCSl B COOTBETCTBYIOIIEH MPEIMETHOM 00IacTu

Hucnunnuna «IIporpaMmupoBaHye BBIYMCIUTENIBHBIX AJITOPUTMOB) HalpaBieHa
Ha (OpMHpPOBaHHE KOMIIETEHIIMN, YKa3aHHBIX B YTBEPXKICHHOM Y HUBEPCUTETOM
Pabounm y4eOHBIM TMJIAHOM OCHOBHOM mpodeccHoHalbHOM  00pa3oBaTenbHOMU
MporpamMMBbl MO HampapJieHHI0 MOAroToBKU «llegarormueckoe obpazoBanue» (Tabmuia
1).

Tabmuma 1

Iliianupyembie pe3yabTaTbl 00y4YeHUs

3agauu ocBoOeHUSA IInanupyemsle pe3yabTaThl 00y4eHUs 110 Kopn pesyabrara
JUC U TLTHHbI TUCIHATUIAHE (0eCcKpunmoput) 00y4eHus
(xomnemenyus)
OBJIAJICHUE 3namo: YK-1 - Cnocoben
OCHOBaMH MPUOIMKCHHBIE METOIbI PEIICHUS OCYIIECTBIIATH TOUCK,
(byHIaMEHTaIbHBIX | MaTEMaTUYECKUX 3a/1a4; ICTOYHUKH KPUTUYECKUN aHAIHN3
3HaHUH B 00JACTH | BOSHUKHOBEHUS MOTPEIIHOCTH; CIIOCOOBI U CHUHTE3
BBIYMCIIUTEIIBHOMN HCCIIEIOBAHUS CXOAMMOCTH U YCTOMYMBOCTH nHpOpMAIUH,
MaTeMaTHKH; YUCJIEHHBIX METO/I0B; OCHOBBI TEOPUHU MIPUMEHSTh
Pa3HOCTHBIX CXEM CHUCTEMHBI  TOJXOJ
HU3yYEHHE YMeTs: JUISL peleHus
aJITOPUTMOB YUCJICHHO PelaTh YpaBHEHUs, TPUMEHSIS 1151 IIOCTaBJICHHBIX 33]1a4
MPUOITNKEHHBIX ATOTO CJIEJACTBHS U3 TEOPEMBI O CKUMAFOIIIX [IK-1 - Coocoben
BBIUHCIICHH, OTOOpaKEHUSX; YUCICHHO PEIIATh CHCTEMBI OpraHU30BbIBATh
NIPUMEHSAEMBIX IS | JIMHEWHBIX U HEJIMHEUHBIX YpaBHEHHUIA; WHIUBUAYAJbHYIO U
pelleHus IIMPOKOro | HHTEPHOJMPOBATH U AlIIIPOKCUMHUPOBATH COBMECTHYIO Yy4eOHO-
Kpyra ceTouHble PYHKIUU; TPUMEHSITH (POPMYIBI MPOCKTHYIO
MaTeMaTUYECKUX YqUCICHHOro auddepeHupoBanus U JEATENBHOCTh
3aj7ad4; MHTETPUPOBAHUS; TPUMEHSATH METO/IbI oOyuaromxcst B
YHCIJIEHHOTO peleHus quddepeHIManbHbIX COOTBETCTBYIOLIIEH
3aKpernyeHue YpaBHEHHH, B TOM YHCJIE, B YACTHBIX MpeIMETHON 001acTh
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MPAKTUYECKUX MIPOU3BOIHBIX; OLIEHUBATH BO3HUKAIOLYIO
HaBBIKOB MOrPEIHOCTD; OCYIIECTBISATH MPOBEPKY
HCIIOJIb30BaHUS YCIIOBUI CXOJIUMOCTH M YCTOMYMBOCTH
UKT B  yueOHO- | HpUMEHSIEMBIX METOJIOB

Mmo3HaBaTejlbHOM U | Braners:

Oynyuieit HaBbikamMu KOMIIBIOTEPHON peanu3aiuu
npo(eCCHOHANBHON | YHCIIEHHBIX aJITOPUTMOB PEIICHHUS
NeSITeIbHOCTH B | MaTeMaTHYECKUX 3a/1a4

obmactu  (pu3UKO-
MaTeMaTH4eCKuX |
MH(OPMaIMOHHBIX

Hayk

1.5. KoHTpPOJIb pe3yJIbTATOB OCBOCHHUS AUCHUIIIHHBI

B xone n3yyeHnss TUCUUIUIMHBI UCIIOJIB3YIOTCSA TaAKHE METOIbI TEKYIIEro KOHTPOJI
yCIIEBAEMOCTH KakK: IIOCEIIEHHE JIEKI[UMH, BBIIOJHEHHUE JIabopaTopHBIX padoT,
TECTUPOBAHUE, KOHTPOJIbHBIE PAOOTHI.

DOopMBI MPOMEKYTOUHOM ATTECTALIAN — 3aUET, 3a4ET C OLICHKOU.

OueHoYHbIE CpelcTBa PE3YIAbTATOB OCBOCHHUS JAUCLUMIUIMHBL, KPUTEPUU OLIEHKH
BBINIOJIHEHMS 3aJaHUM TNpeAcTaBieHbl B paszfene «POoHABI OLEHOYHBIX CPENCTB I
NPOBEACHNS IPOMEXKYTOUYHON aTTECTALUM.

1.6. llepeyeHb oOpa3oBaTe/bLHBIX TEXHOJOTHH, UCNIOJb3yeMbIX IPH OCBOCHUHU
AMCUMILIMHBI

B kypce npumeHnstoTcs cienyrouiue o0pa3oBaresbHble TEXHOJIOTHH

Texnonocus  nNpocpammuposanHo20  oOyuenus -  YIPaBISIEMOE  YCBOCHUE
IIPOrPaMMHUPOBAHHOTO Y4€OHOIO MaTepuajia ¢ MOMOILBIO 3JIEKTPOHHOTO 00Yy4arouiero
ycrpoiictBa. IlporpaMMupoBaHHBI y4eOHBIH MaTepual MpeACTaBJsAeT co00il cepuio
CPaBHHUTEJHO HEOOJBIINX MOpIUN ydyeOHOW uHbopMauu («KaapoBy», ¢ailios,
«IaroB»), TOJABa€MbIX B  ONPENEJIEHHOW JIOTMYECKON  MOCIeq0BaTEIbHOCTH.
IIporpaMmMmupoBaHHbIE y4eOHBIE MaTepHalbl pPa3sMEUIAIOTCS B JJIEKTPOHHOW cpefne
JUCLUILJIMHBI B TOTIOJHEHUE K TPAAULIMOHHBIM JIEKIIHSM.

Texnonocusi anekmpoHHo2o 00OyueHusi - oOydeHUe ¢ MOMOUIbI0 MH()OPMaLMOHHO-
KOMMYHUKAallMOHHBIX TEXHOJOTWN MOCPEACTBOM JJIEKTPOHHOM Cpenbl IMCUHUILIMHBI,
peanu3oBanHoO# Ha mardopme Moodle.

Texnonoeusa napannenvHoeo o6yuyenuss — TPEANOJAraeT pacnapeuieIMBaHue
npoliecca peleHuss OJHOW KPYMHOU 3a1auyM Ha OTJENbHbIE ()PAarMEHTHI, BBITIOJHSEMBbIC
MOArpYNIIaMU CTYJEHTOB NapaJlIeJbHO, JU00 MapajljieIbHOE PEIIeHHE OJHOU U TOM ke
3alayd Pa3IMYHbBIMU METOJAaMHU C MOCIEAYIOIIHMM OOCYXI€HUEM M CPaBHUTEJIbHBIM
aHAJIM30M OCOOEHHOCTEN KaX/10r0 MeToa



2. OPTAHU3BAIIMOHHO-METOANYECKHUE JOKYMEHTDI

2.1. TexHoJiornyeckasi KApTa OCBOEHHS JTUCIUIIVHbI
(o01masi TPy10€MKOCTDH AMCIUIINHBI 4 3.€.)

HanMeHoBaHue pa3ie/ioB U TeM JUCHMIIJIMHBI Bcero | Konrakr | Jleknuit Jlao. IIpakTHyecKux KP3 Cam. KPD Kontpoun
4acoB padoThI
7 cemecTp 36 28 12 16 0,25 7,75

Moayas 1. BxogHoii Moaynb 5,75 4 2 2 1,75 -
Tema 1.1. Haznauenue u OCHOBHBIEC MOHSTHS -
Kypca 2 2 2
BxomHOU KOHTPOJIB. i BXOZHOT

3,75 2 2 1,75 TECTUPOBAHHE
Moayab 2. UnciaeHHbIE METOAbI pe e HU s
3aa4 aareopbl 14 12 6 6 2
Tema 2.1. Pemenne HeMHEHHOTO ypaBHEHUS 4 4 2 2 3anmTa 1a6. paboT
Tema 2.2. Penienne cucteM JTUHENHBIX 4 3 3anmTa 1a6. padbot
ypaBHEHU I 7 7
[TpoMexyTouHOE TECTHPOBAHUE IO 2 1 4 MPOMEKYTOUYHOE
MOJYJIIO 5 1 TECTUPOBAHME
Moayas 3. Ilpudinxenue GpyHKuui 16 12 4 8 4
Tema 3.1 Mutepnomnsuus 6 6 2 4 3anmTa 1a6. pabot
Tema 3.2 Annpokcumanus 4 4 2 2 3anmTa 1a6. paboT
[TpoMexyTOUHOE TECTUPOBAHHUE IO 3 MOAYIIIO 3 1 1 2 [TpomexxyTouHnoe

TECTUPOBAHIE

3anmTa KOHTPOJIBHON paboThr Ne 1 3 1 1 2 KonTponsHnas pabora
3AYET 0,25 0,25 - - - 0,25 - - 3a4er




HaumeHnoBaHue pa3iesioB U TeM JUCIHUIIIHHBI Bcero | Konrakr | Jleknuit JIao. ITpakTuyeckux KP3 Cam. KPD Kourtpoan
4acoB padoThl
90 32 16 16 22

8 cemecTp 72 32 16 16 0,25 39,75
Mopayab 4 UnciieHHbIe METOAbI peliie Husl 6 6 10
321249 MAaTEeMATH4Y€CKOIr0 AaHAJIM3A 22 12
Tema 4.1 Yucnennoe nuddepeHmpoBaHme 6 4 2 2 2
Tema 4.2 UuciieHHOE HHTETPUPOBAHUE 11 7 4 3 4
ITpomexyTOUHOE TECTUPOBAHUE IO 4 MO0 5 1 1 4
Mopayasb S UucneHHble METOABI PELICHUS 38 18 10 8 20
nuddepeHITnanbHBIX YpaBHEHUN
Tema 5.1 Pemenne 3agaun Koum s OY 8 4 2 2 4
Tema 5.2 Pemenue kpaeBbix 3aaau g OAY 10 6 4 2 4
Tema 5.3 Pemienue YMO® 10 6 4 2 4
IIpoMexyTOUHOE TECTUPOBAHUE IO S5 MOJYIIIO 5 1 1 4
3ammTa KOHTPOJIBHOUM paboThl Ne 2 5 1 1 4
Monayab 6 UToroBuiii MoayJib 12 2,25 2 9,75
HToroBoe TeCTUpOBAHUE IO BCEMY KYpCY 11,75 2 2 9,75
3AYET 0,25 0,25 - - - 0,25 - - 3a4eT
UTOoro 108 60,25 28 32 0,5 47,5




2.2 Conep:kaHue OCHOBHBIX Pa3/1eJiOB U TeM JMCIUAIJIUHbI

Monyas 1. BxogHoi moay.iab
Tema 1.1. Ha3HayeHue ¥ OCHOBHbIE MOHATHA Kypca. Posib 1 MeCTO YHCIeHHBIX
METOJ0B B CHCTEMe HAYK
BelyuciurenpHbll  DKCIEPUMEHT,  MAaTreéMarudeckas  MOJENb,  JUCKPETHU3aLUs
MaT.MOJEI, CeTKa, Iar CEeTKH, y3€J CETKH, CeTOYHas (yHKI M, a0CONOTHAsI MOTPENIHOCTb,
OTHOCUTEJIbHAS ITOTPEIIHOCTD, ICTOYHUKH IIOTPELIHOCTH, YCTO MUUBOCTD, CXOAUMOCTb.

Monyasb 2 UncJieHHbIe METO/bI PeLICHUS 32124 aJredpbl
Tema 2.1. PemieHue HeJIMHEHHOTO YPABHEHH .

HUrepaunoHHbIE METOABI, JTambl pPELICHUS HEJIMHEMHOTO YpPAaBHEHUS, YCIOBUE
CYIIECTBOBAHUS €IMHCTBEHHOTO KOPHS Ha OTPE3KE, CIIOCOOBI OTCIICHUS KOPHS.

Metonbl mpocTtou wurepanuu, HpIOTOHA, NTUXOTOMHH, XOPJI, CEKyIIUX. YCJIOBHS
CXOJUMOCTH, BHIOOP HAUATbHOTO NPUOTIMKEHHUS, KPUTEPUH OLICHKH MOTP EITHOCTH.

Pemienne cucreM HEJIMHENHBIX YPABHEHHIA.

Meron urepanuu, mero HeroTOHA 17151 CUCTEM HEJIMHEMHBIX YPAaBHEHUM.

Tema 2.2. PemieHne cucTeM JIMHEHBIX YPaBHeHUIA.

CXoIMMOCTh METOJIOB U €€ KPHUTEpHUH, HEBs3Ka, YMUCIO OOYCIOBICHHOCTH, OIIEHKA
norpemHocTu. [lpsimpie Metonsl: Meron Ilaycca (cxemMbl €IMHCTBEHHOIO [EJIEHUS U
ONTUMAaJbHOTO MCKJIIOUEHUs), MpOoroHka. Wrepamuonubie MeToabl: metoa fAkobu, 3eimens,
MPOCTOMN uTepauuu, Pudapacona, METOJ MUHUMAJIbHBIX HEBA3O0K.

Monyas 3. Ilpubanxenune ¢yHkuui
Tema 3.1. UnTepnoysinus pyHKIMA.

[Mpubnmwkenne QyHKIUE anreOpandecKUMH MHOTOYICHAMH, YCJIOBHE WHTEPTIOJISIIHH,
UHTEepHoJAuOHHbIe  GopMysiel  Jlarpamxka u  Herorona. KycouHo-moiamHoOMHadbHas
unTepnosius. Kyouueckue criaiiHbl.

Tema 3.2. Annpoxkcumanus pyHKIH .

VYcnoBue anmpokCHMaluM, amnmpokcuMaliysi 0OOONEHHBIM MHOTOWIEHOM IO METOY

HaMMEHBILINX KBAJIPATOB

3auer 7 cemecTp

Monyas 4. YUucjieHHbIe METOIbI PellIeHUs 32/1a4 MAaTeMATHYeCKOr0 aHAJIN3a
Tema 4.1. Yucaennoe nud¢epeHunpoBaHue.

KoneuHo-pa3HOCTHAs anmpokcuManus MNPpOU3BOAHOW. HEKOppeKTHOCTh omepauuu
YUCIEHHOTO nuddepeHIupoBaHusl. Uucnennoe nuddepeHInpoBaHne nyTeM
nubdepeHIMpoBaHusl HHTEPIOISILIMOHHBIX (QOpMyN,  MOTPEHIHOCTH (OpMYJ, MOPSAOK
TOYHOCTH (POPMYJL.

Tema 4.2. UnceHHoe HHTETPUPOBAHHE.

KBagparypueie cymmbl u  ¢Gopmyinbl, (HOpMyJBI MPSIMOYTOJBHUKOB, Tpamenuu,
Cumrncona. IlorpemHocTh  KBaaparypHbIX  (HOpPMYyN, TOPSJOK TOYHOCTH  (hopmyd,
anocTepOPHBIE OLIEHKH MOTPENIHOCTH Mo Gopmyne Pynre.
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Mopayab 5. YuciaeHHbIie MeTOABI pelieHust AUM( GpepeHUUAIbHbIX YPABHEHU I
Tema 5.1. Pemienue 3axaun Komm 17151 00bIkHOBeHHBIX AU (hepeHIMATBHBIX
YPaBHEHUM
Cetka u cerouHas Qynkuus, CeTka U ceTouHas (QPyHKIHS, alMpOKCUMAIlUs YpaBHEHUM,
pa3HOCTHAsl cXeMa, MNOPSJ0K TOYHOCTH, YCTOWYMBOCTb, CXOJHMMOCTh, LIA0JIOH, SBHBIE H
HesiBHbIE cxeMmbl. Pemenue 3amaun Komwu 118  0OBIKHOBEHHBIX UG pepeHIalbHbIX
YpaBHEHUH M CHUCTEM YypaBHEHHWU Mertomamu Oiuiepa, Pynre-Kyrra, Apmamca, mnopsmox
TOYHOCTH METOJIOB U CIIOCOOBI OLIEHKU MOTPEIIHOCTH PEIICHHUS.
Tema 5.2. PemieHue kpaeBbIX 3a1a4 JJis1 00bIKHOBEHHBIX AU} (e peHIIHAIBHBIX
YPaBHEHHUM
Pemenue kpaeBbiXx 3amad Juid auddepeHIMalbHbBIX YpaBHEHUH BTOPOTO TMOpsJIKa:
METO/1bl CTPEIBOBI U IPOTOHKHU.
Tema 5.3. Pemienue nud¢epeHuaibHbIX yPABHEHH I ¢ YACTHBIMHU NMPOU3BOAHBIMH.
OOuuit BUJI ypaBHEHHsI C YAaCTHBIMU MPOU3BOAHBIMU. YPaBHEHUS MaTeMaTHYECKOM
busuku. Knaccudukanus ypaBHeHU MmatemaTudeckol Gusuku. [Ipumepsl pa3HOCTHBIX CXEM
JU1s1 TapaboJInYecKOro, TUIEpOOIMUECKOTO, AIIENTHYECKOTO YpaBHEHUH.

Monyas 6

3ayer ¢ OlEHKOU & cemecTp

2.3.MeToanyecKue peKOMEeHAAINH MO 0CBOEHUIO JUCHMILUIHHBI

BBenenue
Metoanyeckre peKOMEHIallMK COIepKaT:
1. Pexomenpanuu mo opraHuzainuu paboOThl CTyACHTAa Ha JICKIUSAX W MPAKTUYECKUX
3aHATHIX
2. PexoMeHmaruu 1mo opraHu3aluu CaMOCTOSITEILHOU pabOTHI CTY/ICHTA
3. Pexomenpanuu no pabote B MOAYJIbHO-PEUTUHTOBON CUCTEME.
4, CoBeTbl MO MOJATOTOBKE K 3a4ETYy.

MeTonnqecm/Ie PEKOMEHAAIIMMA 110 OPraHM3a paﬁ()TbI CTyA€HTA HA JICKIINAX

Bo Bpems nekmuii TO JIUCHMIIMHE CTYACHT JOJDKEH YMETh CKOHIICHTPUPOBATH
BHUMAaHUE Ha paccMaTpuBaeMbIX MpoOJIeMax W BKIOYUTH B pabOTy BCE BHIBI MaMSITH:
CJIOBECHYI0, OOpa3Hyl0 W MOTOPHO-IBHUTaTeNbHYIO. [ 23TOro emy HEOOXOAUMO
KOHCIIEKTUPOBAaTh MaTepuaj, u3jiaraeMmblil npenojaBaresnieM. Bo BpeMs KOHCHEKTUPOBaHUS B
paboTy BKJIIOYAETCS MOTOPHO-IBHraTesibHAs MaMsTh, MO3BoOJIsIONMas 3PEGEKTUBHO YCBOUTH
JeKIIMOHHBIA  MaTepuan. Kaxgomy CTyaeHTy HEoOXOAUMO TIOMHHUTH O TOM, YTO
KOHCIIEKTUPOBAHUE JIGKIIMU — 3TO HE JUKTaHT. CTyJIEHT JI0JDKEH YMETh BBIIENATH TVIABHOE U
(bUKCHUpPOBaTh OCHOBHBIE MOMEHTHI «CBOMMU CJIOBaMW». ITO ropasno 0osee 3 HEeKTHUBHO, YeM
3aMUCh «I0J] JUKTOBKY».

Ilocme kaxaoW JIEKUMU MNPOBOJMUTCSA NMUCBMEHHBIA ONPOC IO MarepuaiaM JEKIUHU B
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cpene 3eKTpOHHOTO yduebHoro kypca. [logbopka BompocoB sl ompoca OCYIIECTBIISIETCA Ha
OCHOBE U3YYEHHOTO TEOPETHUUECKOTO MaTepuaia.

MeToauveckue peKOMEHIAUMHU 10 OPraHU3a UM padoThI CTYJACHTAa HA J1a00PATOPHBIX
3aHATUSAX

Hapsiny ¢ mpociymuBaHueM JEKUMHA MO KypCy BaKHOE€ MECTO B y4yeOHOM Ipoliecce
3aHUMAIOT JIA0OpaTOpHBIC 3aHATHS, NPHU3BAHHBIC 3aKPEILUIITH TOJYyYEHHBIE CTYyACHTaMU
TEOPETHUUECKUE 3HAHUS.

[lepen maGopaTOpHBIM 3aHATHEM CTYJIEHTY HEOOXOJMMO BOCCTAHOBUTH B MaMSATH
TEOPETHUUECKUM MaTepuai no treMe JaboparopHoro 3aHsaTus. s sToro cieayer oOpaTtuThes K
COOTBETCTBYIOIIHMM TJIaBaM Y4eOHHKA, KOHCIICKTY JICKITHA.

Kaxxnoe 3aHsiTMe HayMHAETCS C TMOBTOPEHUS TEOPETUUYECKOro Marepuana Io
cooTBeTcTBYyIOIE Teme. CTymeHThl JOJDKHBI YMETh UETKO OTBETUTh Ha BOMPOCHI,
MOCTaBJICHHBIE TIpemnoaBaresieM. [1o xapakTepy OTBETOB MpenoaaBaTesb AeIaeT BHIBOJ O TOM,
HACKOJILKO TOT WJIM UHOM CTYACHT T'OTOB K BBITIOJIHEHUIO YIPaKHEHUM.

[locnme Takoil TPOBEPKM CTYyACHTAM TPEIaracTcsi BBIMOJIHUTH COOTBETCTBYIOIINE
3ajanus ¥ 3afa4n. UTo Kacaercst TUMOB 3aj/1ay, peliaeMbIX Ha J1a00paTOPHBIX 3aHITUAX, TO ITO
pa3M4HbIE 33/1a4y Ha YCBOEHHE CTYJEHTAMHU TEOPETHUUECKOTO MaTepuala.

[lopsimok perieHus 3a1a4d CTyI€HTaMH MOXET ObITh pa3audHbIM. [IpenomgaBatess MoxeT
YCTAHOBUTb TAaKOW TMOPSANIOK, COTJACHO KOTOPOMY K&XKIbli CTYJIEHT B OTIEIbHOCTHU
CaMOCTOSITEJIBHO pellaeT 3amady Oe3 oOpallleHus K KakuM — 100 MarepuaiaM HId K
npernojiaBarento. MoeT OBbITh HCIOJb30BaH W TaKOW MOPSIOK pelleHUs 3aaadu, Koraa
NpEeayCMaTPUBAETCS CAMOCTOSTENBHOE PEIlIeHUE KaXIbIM CTYACHTOM MOCTaBICHHOMN 3aauH C
UCTIOJIb30BAHUEM KOHCIIEKTOB, YYEOHHMKOB M JPYTMX METOAWYECKHUX M CIPABOYHBIX
marepuaiioB. [Ipu 3ToM npenogaBaTesib 00XOIUT CTYJEHTOB, HaOJIOast 3a XOJ0M PEIICHUsl U
JlaBasi MHANBUAYabHbIC YKa3aHU.

B koHme 3aHATHA MpenoaaBaTeNb MOJABOJWT €r0 HMTOTH, NaéT OICHKY AaKTUBHOCTHU
CTYJICHTOB U YPOBHS UX 3HAHUIA.

Kaxxnomy cTyaeHTy HEOOXOJMMO OCHOBATEJBbHO 3aKpEIUIATh IMOJYyYEHHbIE 3HAHUA U
BbIpa0aThIBATh HABBIKM CaMOCTOATENBHOW HayudHOU paboThl. C 3TOHM 1eJIbI0 B TEUCHHE
CeMecTpa CTYJeHT JIOJDKEH BBITOJIHUTH JOMAIIHUE pabOThI.

MeToauvecKre peKOMEHIAUMHU 10 OPraHU3AUHA CAMOCTOATEJIbHOM Pa0OTHI CTyACHTA

Hns 5hPekTUBHOTO MOCTIKEHUS YyKa3aHHBIX BO BBeJdeHMH padoyeili MporpamMmbl
nenet oOydeHHMs MO JUCIUIIMHE TNPOIeCC HU3YYeHHs Marepuana Kypca MpernojaraeT
JIOCTaTOYHO MHTEHCUBHYIO pa0OTy HE TOJIbKO Ha JIEKUMSIX UM CEMHUHapax, HO JIoMa B XOJe
CaMOCTOSITEILHO M pabOTBHI.

[IooToMy paccMOTpUM TMpOLECC OpraHU3alMH CAMOCTOSITEIBHON BHEAYJUTOPHOMI
paboThl CTyneHTOB. BHeaynuTopHas camocToOsiTelibHasg padoTa BKJIOYAET BBITOJHEHUE
KOHTPOJIBHBIX Pa00T 0 Ka)XKJI0MY pa3zieily Kypca (3aJaHus npencTaBieHbl B pa3zaene « PoHpg
OLICHOYHBIX cpeacTs» PII/]

PexoMeHaauuu mo padore B MOAYJIbHO-PEUTHHIOBOM cUCTEMe
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Pesynbrarsl yueOHOU AESITEIBLHOCTU CTYJEHTOB OIIEHUBAIOTCS PEUTHUHTOBBIMH OajulaMMu.
B kaxxiom Moysie onpeenseTcs MUHUMalIbHOE M MaKCUMaJlbHOE KOJIMYECTBO OaJlIoB.

Bunel nestenbHOCTH, yIUThIBAEMbIC B PEUTHHTE M WX OIICHKA B Oajuiax MpejacTaBieHa B
TexHo10rH4ecKoi KapTe JUCHUIIMHBI, KOTOPasi BXOAUT B cocTaB gaHHoro PII/I.

CymMma MakcumanbHbiXx OamoB 1mo Bcem wmoxayisiM (100) paBusercs 100%-HOMY
YCBOECHHIO MaTepuaia.

MuHHManbHOE KOJMYECTBO OAJJIOB B KaXIOM MOAYJE SIBIsieTCd O00s3aTelnbHbIM U HE
MOXET OBbITh 3aMEHEHO Ha0opoM OajuiIoB B JAPYrUX MOJYJSAX, 32 MCKIIOUEHHUEM CHUTYaIlHH,
KOIJIa MUHUMAJIBHOE KOJMYECTBO OAJNIOB MO MOMIYIIO OMpEAeieHO Kak HyJieBoe. B sTom
cllyqae MOAYJIb SIBJSIETCS HEOOA3aTENbHBIM JJISl U3YUYEHUS U 001lle€ KOJTUYECTBO OAJIOB MOXKET
OBITH HAOPAHO 3a CUYET APYTUX MOAYJICH.

JIuCIUNIMHAPHBI MOAYJIb CUUTAETCAd H3YYEHHBIM, €CJIM CTYJEHT HaOpasl KOJIUYECTBO
OaJUIOB B paMKaX YCTAaHOBJICHHOTO JHara3oHa.

I moJsydeHus TOJIOKHTEILHOM OIIEHKHM HeoOXoaumo HaOpaTh He MeHee 60 Oainos,
NPEAYCMOTPEHHBIX M0 AUCIUIUTUHE (MPU yCJIOBUHM Habopa BceX 00s3aTeNbHBIX MUHUMATbHBIX
0a/uIoB).

[lepeBon 6annoB B akajaeMUYECKyIO OL[EHKY OCYLIECTBJIIETCS IO CIEAYIOIIEH CXeMe:
OILICHKa «yIOBIETBOpUTEIbHO» 60 — 72 % Oamnnos, «xopomo» 73 — 86 % 0aiioB, «OTIAUYHO»
87 — 100 % 6annos

CooTBeTCcTBHE PEHTHHIOBBIX 0AJIOB M aKaJleMHU4Y€CKOM OLIEeHKH

OO61iee KOIMYECTBO AxkanemMuueckast
HaOpaHHBIX 0AJIIIOB OIICHKA
60— 72 3 (YIOBJIETBOPUTEIHHO)
73— 86 4 (xopor111o)
87 -100 5 (oTIIMYHO)
JIOTIOTHUTEILHBI ~ MOIYJIb - HeoOs3arenbHBIH. KommuectBo  GamimoB 1o

JOTIOJTHUTEIbHOMY MOJIYJII0 HE BKJIIOYAeTCs B OOIIYI0 MaKCUMaJbHYI0 CyMMY O0ajioB,
pacrpeaeasieMbIx o MoayisaM. PaboTa HaJ IPOEKTOM — BO3MOXHOCTh MOJIHATh CBOW PEUTHUHT.

[IpenonaBarens uMeeT TMpaBO MO CBOEMY YCMOTPEHHIO J00aBISATH CTYACHTY
oTpezeNieHHoe KOJIMuecTBO OauioB (HO He Oonee 5 % oT oOmiero KOJMYecTBa), B KaxKIOM
JTUCIUTUTMHAPHOM MOJTYJIE:

—3a aKTUBHOCTH Ha 3aHATHUSX;

—3a BBICTYIUICHHE C JOKJIaI0M Ha HAyYHO U KOH(EPECHIINH;

—3a HAYYHYIO ITyOJIMKAIIHIO;

—3a UHBIC Y4eOHbIC WIN HAyYHbIE JOCTUKECHHUSI.

Pa0ora ¢ HeycneBalOIIUMH CTYA€HTAMH

CryneHt, He HaOpaBIIMII MUHUMAIBHOTO KOJMYECTBAa OajuloB MO TEKyIled u
NPOMEKYTOYHOM aTTecTauusiM B Ipeneiax IepBOro 0a3oBOro MOIYJA, JONYCKaeTcs K
U3Y4YEHHUIO Cleylolero 6a3oBoro Monyis. EmMy mnpenocraBiseTcs BO3MOKHOCTb A000pa
OaJUIOB B TEUEHHE JBYX IMOCJIECAYIOUIUX HeNeNb (CIEAYIOIMUX 32 NPOMEKYTOUHBIM PEUTHHT-
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KOHTPOJIEM (TECTUPOBAHUEM [0 MOJYJII0)) HA JTUKBUAALMIO 3370 DKEHHOCTEM.

CryneHTtaM, KOTOpbIE HE CMOTJM HAOpaTh MPOMEKYTOUHBIM PEUTHUHT WM PEUTHHT IO
JTUCIUTIMHE B OOIIEYCTAHOBJIEHHBIE CPOKH IO OOJE3HM WJIM 1O APYTUM YBaKUTEIbHBIM
NpUYMHaAM (JIOKYMEHTAJbHO TMOJTBEPKIACHHBIM COOTBETCTBYIOIIUM YUYPEKICHUEM), JEKaH
(dakynpTeTa ycTaHaBIMBAET UHANBUIYATbHBIE CPOKHU CIAUH.

Ecnu nociie 3Toro cpoka 3a101KE€HHOCTD [0 HEYBAKUTEIbHBIM IPUYUHAM COXpPaHSETCH,
TO Ha3HA4yaeTcsd KOMHUCCHS IO NpHEMY aKaJleMUYECKUX 3a/l0JDKEHHOCTEeH ¢ 00s13aTelbHbIM
ydacTHeM 3aBeayroliero kadpenpoil u nekana (ero 3amecturens). Ilo pemieHuto kKoMuccHu
HEYCIEBAIOIIUE CTYACHTHI M0 MPEACTABICHUIO JEKaHA OTUYUCISAIOTCS MPHUKAa30M PEKTOpa W3
YHUBEPCUTETA 32 HEBHITIOJTHEHUE YueOHOTOo rpaduka.

B ocoObix cnydasx nekaH HMEET NpaBO YCTAHOBUTH JPYTHE€ CPOKH JUKBUAALUU
CTYJAEHTaMU aKaJIeMUYECKUX 3aJ10JDKEHHOCTEN.

HesBka cryneHTa Ha UTOTOBBIM MIIM MPOMEKYTOUHBIA PEUTUHT-KOHTPOJIb OTMEYAETCS B
pPEUTUHI-JIMCTE 3anKchlo "He aBuics". Ecau HesaBka Mpou3onuia Mo yBaXXHUTEJIbHOW MPUYNHE
(moaTBepikJieHa TIOKYMEHTAIBHO), JIEKAaHAT UMEET MPaBO Pa3pelIUuTh MPOXOXKJICHUE PEUTHUHT -
KOHTPOJISL B ApYyrue cpoku. IIpu HeyBaXUTEIbHON NPUUNHE HESIBKU B CTATUCTUYECKUX JaHHBIX
nekaHata mnpoctaBysgercs "0" Oa/yioB, M CTYAEHT CYUTACTCS 3aJ0/DKHUKOM TI0 JAaHHOU
JUACLHUIIIMHE.

PeliTuHroBas cucrema OLIEHKM KauecTBa y4yeOHOW paldOThl pacnpocTpaHsieTcss U Ha
CTYJICHTOB, NIEPEBEACHHBIX HA UHANBUIYaTbHOE 00 yUEHHUE.

Ecnuy cTyneHT xeaeTr mOBBICUTh PEUTHHT O JUCLHUIIJIAHE MOCJIE€ UTOTOBOTO KOHTPOJI,
TO OH JIOJDKEH 3asiBUTh 00 »TOM B JekaHare. JlomoyHWTeNbHAas NpOBEpKa 3HAHUU
OCYHLIECTBIISIETCSl TPENoJaBaTeIeM II0 HANpPABJIEHUIO JIEKaHATa B TEUEHHE HENENU I0CHe
UTOTOBOTO KOHTposis. [Ipu 3TOM mpenonaBaresib JOJDKEH OPHEHTUPOBATHCS HA TE TEMBI
JTUCITATUTMHBI, 110 KOTOPBIM CTYJEHT HaOpaj HauMEHbIIee KojimdecTBo OaoB. IloydeHHbIe
OaJUThl BHOCSITCSI B €IUHYIO BEJIOMOCTh OIIEHKHU YCIIEBAEMOCTH CTYAEHTOB (B JIOMOJTHUTEIbHBIH
MOJyJIb) W YYUTBHIBAIOTCS MPHU ONPENEICHUN PEUTUHIOBOM OLIEHKH B LIEJIOM 0 JUCLHUILIHHE.
Ecnu ctyaeHT Bo Bpems JOMOJHUTEIBHON MPOBEPKH 3HAHHUN HE CMOT MOBBICUTH PEUTHUHIOBYIO
OLIEHKY, TO €MY COXpaHseTCsl KOJMYECTBO OaioB, HAOpaHHBIX paHee.
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3. KOMIOHEHTbHI MOHUTOPUHI'A YYEBHBIX JOCTUXXEHU CTYJIEHTOB

3.1.TexHosoruyeckasi KapTa peiiTHHra JUCUUILIHHBI

7 cemecTp
HaumeHnoBaHue HanpasieHnue noAroToBKM 4 ypoBeHb KosmuectB
AMC UM HBI oOpa3oBaHus 3.e.
(0axkasaBpuMaT, MAarucTpaTrypa, acliupaHTypa)
HaumenoBanue nporpamMmbl/ poduiis
YUNCJIEHHBIE bakanasp 4 xpenurta
METO/bI (3ET)

CMexHbIC JUCUUILUIMHBI 0 Y4eOHOMY TIJIaHy

[IpenmecTBytomue: MIKOJbHBIE KYpChl IO MaTreMaTHke, HHHOpMaTHKE

By3oBckuit kypc: MaremaTtnka, MaTeMaTnueckuii aHaIU3 U 3JIEMEHTHI TeOpUU (HYHKITHUA,

Anre6pa, Undopmaruka, S3bIKH 1 METOABI TPOTPAMMUPOBAHUS

[Tocnenyromme: KomnberorepHoe MoaenupoBanue, MccnenoBanue onepannii

MOAYJb Ne 1
Bxoanoi
Conepxxanue ®dopma paboThl KonnuecTtBo 6amioB 6%
min max
Tekymas pabota BxoOoHoe mecmuposanue 3,6 6
roro 3,6 6
MOAYJIb Ne 2.
YucnenHnvle Memoovl peuieHus 3a0ay aieedpol
Coneprxkanue ®opma paboThl KomuuectBo 6amnos 17%
min max
Texymast pabora 3aoanus 1, 2 Konmponvhot 7,2 12
pabomvr No 1
[IpoMexyTOUHBI peUTHHT- [[pomedcymounoe mecmupoganue 3 S
KOHTPOJIb 1o mooynio 2
Mroro 10,2 17
MOIAYJb Ne 3.
Ipubnusxcenue ¢hynxkyuii
Coneprxkanue ®opma paboTsl KomnuectBo 6amioB 11%
min max
Tekymas pabota 3aoanue 3 KonmponvHoti pabomol 3,6 6
We 1
[ I[pOMEXYTOUHBINA PEUTUHT- [[Ipomedicymournoe mecmupoganue 3 S)
KOHTPOJIb no mooyno 3
HToro 6,6 11
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8 cemecTp

MOAYJIb Ne 4.
Yucnennvle memoovl peuieHus 3a0a4 MamemMamudecKo2o anaau3a
Coneprxanue ®opma paboThl KomuuectBo 6amioB 25%
min max
Tekymas padoTa 3aoanus 1, 2 KonmpoavHoti 7,2 12
pabomvr No 2
[[poMexXyTOUHBIA pEUTHHT- [/ [pomedxcymounoe mecmupoganue 4,2 7
KOHTPOJIb no mooynio 4
Toro 11,4 19
MOAYJIb Ne S.
Yucnennvle memoowt peuienus ougghepenyuanbHuIX ypasHeHui
Conepxanue dopma paboThl Komnuectso 6aninoB 11%
min max
Texymias pabora Baoanue 3 Konmponavhoti pabomoi 7,2 12
e 2
[IpomexxyTouHbIN pedTHHT- [[Ipomesrcymounoe mecmupoganue 3 5
KOHTPOJIb 1no MOOYIO 5
Htoro 10,2 17
HToroBbiii MOy/Ib
Conepxanue dopma paboThI KonuuaecTBo 6amios
min max
Bauem 18 30
HToro 18 30

JIOITOJJHUTEJIbHBIA MOY.JIb

®dopma paboThl KomuyectBo 6amios
min max
HayuHno-uccredosamenvckas paboma 6 10
HToro 6 10
Oob1ee KoaMyecTBO 0AIOB MO AUCIUILIUHE min max
(TIo0 uToraM M3y4deHHUs BCEX MOAyJeH, 6e3 yuera 60 100
TOTIOJTHUTEIILHOTO MO/TYJIs )

CooTBeTCTBHE PEHTHHIOBBIX 0A/UIOB M aKaJeMHY€CKOH OlIEHKHU:

Obwee xoauuecmso HaOpaHuvix OALL08 *

lemuyeckas OY€eHKA

6072 3 (Y1OBIIETBOPHTEIIHHO)
73-86 4 (xopo11o)
87-100 5 (OTIM4YHO)
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3.2. ®oH/ OLIEHOYHBIX CPEJACTB (KOHTPOJIbLHO-U3MePHUTEIbHbIE MaTePHUAJIbl)

MHUHUCTEPCTBO INTPOCBELIEHUA PD
denepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHus
«KpacHospckuil rocy1apCcTBeHHbIN niegarornueckuii yauusepcutetr uM. B.I1. AcradneBan

I/IHCTI/ITVT MAaTEMATHKHU, d)I/ISI/IKI/I u I/IHd)ODMaTI/IKI/I
(HaUMEHOBaHHUE MHCTUTYTa/(aKyIbTeTa)

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

YTBEPXJEHO OAOBPEHO

Ha 3acelaHuu Kageapsl Ha 3aC€JaHNM HAyYHO-METOJUYECKOTO COBETA
[Ipotokos Ne 11 HanpasJieHus: moAroToBkH [IpoTokon Ne 8

oT «20» mas 2020 . oT «20» mas 2020 .

‘,/__, = = ~
/‘-1/_\ ITax H. K. \5—- bopraoeckuii C.B.

®OH/I OHEHOYHBIX CPEACTB
JUTSL IPOBEICHUSI TEKYIIETO KOHTPOJIS
U IPOMEXYTOYHOM aTTeCTallMu 00 y4aroIuXcs
«IIporpaMMupoBaHUe BbIYUCIUTEIbHBIX AJTOPUTMOBY»
Hamnpasnenue noarorosku: 44.03.05 Ilemarornueckoe odpazoBanue (¢ AByMs NpoGUiIsiMu
MOATOTOBKH)

HanpasnenHocts (mpoduiib) 06pa3oBaTenbHO M MPOTPAMMBI
Maremaruka u uHpOpMaTHKa

KBamudukanus: OakanaBp

CocraBurels:
K.n.H, ooyenm kagheopwvr MU TeO Cmenanosa T.A.
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IKCHEPTHOE 3AK/TIOYEHUE HA ®OH OHEHOYHBIX CPEACTB

[IpencraBnennbii  (GOHA OLEHOYHBIX CPEACTB JJIA TEKYHIeH U TMPOMEKYTOYHOM
arrectaiiud cootBercTByeT TpeboBanmsiM ®I'OC BO wu mpodeccHoHaNbHBIM CTaHAApTaM
[lenaror (mpodeccuoHanbHas NEATENbHOCTh B cdepe TONIKOIBHOTO, HA4ajJbHOTO OOIIEro,
OCHOBHOTI'O OOIIIET0, CpeHeTo 0011ero o0pa3zoBaHus) (BOCIUTATEINb, YUUTENb), YTBEPKICHHBIM
npukazoM Muntpyzaa Poccuu ot 18.10.2013 N 544h.

[Ipennaraembie GOpMBI U CpeACTBA aTTECTAlMM aI€KBAaTHBI LIEJSIM U 3a7a4aM peaiu3aluu
OCHOBHOU mpogeccuoHanbHOM 00pa3oBaTeIbHOM MPOrpaMMBbl 1O HAIpPaBIEHUIO MOJATOTOBKHU
44.03.05 Tlemaroruyeckoe obpazoBanue (¢ AByMsl IpOPUIIMHU TOATOTOBKH), HAMPaBICHHOCTh
(mpoduiie)  oOpa3zoBaTenbHOW  mporpammbl:  «Mamemamuka u  uH@opmamuxa,
KBaspuKaius (CTerneHsp): Oakaiasp.

OueHoYHbBIE CpEACTBA U KPUTEPUU OILICHUBAHUS MPEJICTABJICHBI B MOJHOM OOBEME.
@dopMBI OIIEHOYHBIX CPEJCTB, BKIIOUYCHHBIX B IMPEIACTABICHHBIM (POHI, OTBEYAIOT OCHOBHBIM
npunmunaMm ¢gopmupopanus @OC. ycranoBneHHBIX B [lonoxxenun o GopmupoBanuu GhoHaa
OIICHOYHBIX CPEJICTB JUISI TEKYIIEro KOHTPOJS yCHEBAEMOCTH, MPOMEXKYTOUHOM M HUTOTOBOU
(rocynapCTBEHHOW MTOTOBOI) arTecTallii 0Oy4Yaronuxcs Mo 00pa3oBaTe/IbHBIM MPOrpaMMaM
BbICIIEr0 oOpa3oBaHMd - T[porpamMmaM OakajaBpuara, IporpamMMmaM CHELHAIUTETA,
nporpaMMaM MarucTpaTypbl, MporpaMmaM MOJATOTOBKM HAay4YHO-NEIaroru4eckux KaiapoB B
acmipanType - B (¢eAepalibHOM TOCYAapCTBEHHOM OOJKETHOM  00pa3oBaTelbHOM
yupexkJaeHUd Bhiciiero oOpaszoBanHus «KpacHOsipckuil rocymapcTBEHHBIM IeqarornyecKui
yauBepcuter uMm. B.IL ActadweBa», yTBepxkaeHHOTO mnpukazom pekropa Ne 297 (m) ot
28.04.2018.

PazpaGoTanHblii ¥ TpenCTaBICHHBIA MJs1 SKCIEpTU3bl (OHI OLIEHOYHBIX CpPEICTB
peKOMeHyeTcCsl K MCI0JIb30BAHUIO B MpoIecce MOJAr0TOBKH MO YKa3aHHO i MporpamMmme.

DKcnepT
Y4UTEIb HHPOPMATUKH BBICIIEH KaTETOPHH,
3aMEeCTHUTEIb JUPEKTOpa MO YI4eOHO-BOCIUTATEIBHON paboTe
MBOY «COI Ne 10 ¢ yrinyOieHHbIM U3Yy4€HUEM OTAEIIbHBIX
npeaMeToB uMenu akaaemuka FO.A. OBUMHHUKOBa»
r. KpacHosipcka

I'.C. Kapnenko
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1. Hasnayenue (poHIa OLEHOYHBIX CPEACTB

11 Heabro CO3JaHus DOC JV CLIUTIIMHBI «IlporpammupoBanue
BBIUHUCITUTEIbHBIX ~ QJITOPUTMOBY»  SIBIIIETCS.  YCTAHOBJIEHHWE COOTBETCTBHS  Y4EOHBIX
JNOCTWKEHUN 3alulAHUPOBAaHHBIM pe3yjibTaraM oOOydyeHHs M TpeOOBaHUSM OCHOBHOM
npodeccnoHaIbHOM 00pa3zoBaTeIbHON MPOrPaMMbl, pabodeil MpoTrpaMM bl AUCIUILIHHBL.

12, ®OC 1o AUCHUIUIMHE PEIIacT 3aJa4M

1. VYrpaBjeHrue mOporeccoM MNpUOOpeTeHHs O0O0ydJaroIUMHUCS HE0OXOAUMBIX
3HAHWM, YMEHHMH, HaBBIKOB U (HOPMUPOBAHHMA KOMIIETEHUMH, OINpEAeNeHHbIX B
00pazoBaTeIbHBIX CTAHAAPTAX 10 COOTBETCTBYIOIIEMY HAaNPaBICHHUIO MOATOTOBKHU.

2. OneHka AOCTIWKEHHUH OOyYaroliuxcsi B MPOLECCE W3YYEHUs AMCLUIUIMHBI C
ONpEICIICHUEM  TOJIOKUTEJIbHBIX/OTPUIATEIbHBIX  PE3yJbTaTOB M IJIAHUPOBaHHE
nperynpeK a0 UX/KOPPEKTUPYIOLTUX MEPOIIPUATHH.

3. ObecrieyueHne COOTBETCTBUSL pE3yJbTaTOB OOydeHHs 3afadyaMm Oyaymiei
npodeccuoHaIbHOM AESITENBHOCTH YEPE3 COBEPLIEHCTBOBAHNE TPAJUIIMOHHBIX U BHEAPEHHE
MHHOBAIIMOHHBIX METOJ0B 00y4YeHHUS B 00pa30BaTEIbLHBIN IIPOIIECC.

4. CoBeplIeHCTBOBAaHHWE  NPOIIECCOB  CAaMOIOJATOTOBKM M CaMOKOHTPOJIS
00yJarImxcs.
13 ®OC pa3paboTaH HAa OCHOBAHUU HOPMATUBHBIX TOKYMEHTOB!

- denepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTENbHOTO CTaHJIapTa BBICIIETO
obpazoBanusi mo HampaByieHHIO TOoATOTOBKH 44.03.05 «llemarormueckoe oOpa3zoBaHUE
KBamudukanus (crenenn) «bakamaBp»

- o0pa3oBaTelbHON MPOTPaMMBI  BBICIIETO OOpa30BaHUS 1O HANPABICHUIO
noarotoBku  44.03.05 «llegarormyeckoe oOpazoBanue» Kpamudukanus (CTEneHb)
«baxamaBp»

- [lonoxenus o QopmupoBanuu ¢GoHAA OUEHOYHBIX CPEACTB ISl TEKYIIEro
KOHTPOJII yCHEBAEMOCTH, IMPOMEXKYTOYHONW M HUTOrOBOM aTTecTalud OOydarolUXCs [0
oOpa3zoBaTelbHBIM MPOTPaMMaM BBICHIETO O00pa3oBaHHS — MporpaMMaM OakalaBpuaTa,
nporpaMMaM CHEHHMAJNTETa, NPOTpaMMaM MAarucTparypbl, OporpaMMaM MOATOTOBKH
HAy4YHO-TIEJarorTudyeckux KaJpoB B aclupaHType B (enepajbHOM TrOCyAapCTBEHHOM
Oro/KeTHOM 00pa3oBaTENbHOM YUYPEXKICHUM BbIciiero oOpaszoBaHus «KpacHosipckuii
TroCyJIapCTBEHHBIN negarornueckuii yuupepcutet uMm. B.I1. AcradbeBay u ero dunmnanax.

2. IlepeyeHb KoMIeTeHUHUI mMoAJIeKalUX (OPMHPOBAHHUI0O B Mpolecce
U3y4YeHUs TUCHUILIMHBI/MOIYJISI/IPOXO0KIEHUS MPAKTHKH

21 Ilepeuenr koMmeTeHHMil, GOpMHpPYEeMBbIX B TpollecC€ HU3YyUYCHHS
JUCITATLITAHBI;

VYK-1 - CnocoGeH oCyIIeCTBISATh MOUCK, KPUTUUECKUIN aHAIU3 U CUHTE3 WH(POPMAIUH,
NPUMEHATH CHCTEMHBIH MTOIXO0/I JIJIsl pEIIeHHUs MOCTABICHHBIX 3a7a4

[IK-1 CnocobeH opraHu3oBbIBaTh WHAMBUAYATBHYI0O M COBMECTHYIO y4eOHO-
HOPOEKTHYIO JeSTEIbHOCTh 00yUYaIOIMUXCs B COOTBETCTBYIOIIEH peaMeTHOH o0aacTu
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2.2. OueHOYHbBIE CPEACTBA

Komnerenuus JIMCUUTUIAHBI, Tun KoHTpOJIs OrneHovyHOE
MPaKTHUKHY, cpencTBo/
YYacTBYIOLIHE B KH1Mpz1
OPMUPOBAHUU JAaHHOU
opmup Howme ®opma
KOMIETCHIIUHU
VYK-1 - Chnoco0OeH|xoroMiKa sHaHui Texymumii KoHTponbHbIC
ECTCCTBCHHOHay‘IHaS[ KapTuHa 6
OCYILIECTBJISTH TOMCK, |\ /yn KOHTPOJIb paboTHL,
KPUTHUYECKUN aHAIMU3 U |Cowmonorms YCIIEBAEMOCTH TECTUPOBAHUE,
CHUHTE3R I/IH(l)OpMaHI/II/I, OCHOBI)I MareMarTn4eCKoOu 3a4ueT
_|o6paboTtkn undopMaImH
IIPUMEHATh  CUCTEMHBIH |Hctopus o6pazosanus u [Tpomexy-
IMOJIXO0J JJIs1 pemeHH}I e JarorudeCKOM MbICIH TOYHAs
Teopwust 0OyueHrs 1 BOCTIHTAHUA
MOCTABJICHHBIX 3a7a4 arTecTalus

MareMaTtrdeckuii aHaIu3
Maremarndeckas JIOTHKa
I'eomeTpus
IIporpammupoBanue
BBIYHUCIINTEIIBHBIX AITOPUTMOB
KoMInbroTepHBIE TEXHOJIOTHH B
NPUHATHY PEILICHAN
KomnbroTepHOE MoieIMpOBaHKe
WndopmanmoHHbIe CUCTEMBI H
ceTu

OCHOBBI HCKYCCTBEHHOTO
WHTEJUICKTa

CucTeMBl HCKyCCTBEHHOTO
WHTEJUIEKTa B 00pa3oBaHuN
Wudopmarnka
KomnwrotepHas rpaduka u
AHAMALIHS

OcHoOBaHUsI TEOMETPUH
J10TIOJTHUTETb HBIE TJIaBBI
TeoOMeTpUun
ITpousBoAcTBEHHAs IPAaKTHKA:
TpeITUIUIOMHAS TIPaK THKa
YyeOHast pakTHKa.
ITonroroska K caue u cpaya
TOCYJapCTBEHHOTO HK3aMEHa
BrmmosiHenre # 3amura
BBIITyCKHON KBaJTU(DUKAITHOHHON
paboThI
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[K-1 Cnocoben
OpTraHU30BHIBATh
UHIUBUIY ATIbHY IO u
COBMECTHYIO yueOHO-
POEKTHYIO
JeSITEbHOCTD
o0yJarnuxcs B
COOTBETCTBYIOLIEHN

npeaMeTHoOM obacTu

KynsTypomorus
EctecTBeHHOHAyuHAast KapTHHA
MHpa

MHocTpaHHBIH SI3bIK

Pycckuii A3bIK U KyIbTypa peuu
NudopmanmuoHHo-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B
00pa3oBaHNN ¥ COIMAIBHO I Chepe
[Tenarornyeckas putopuKa
Ocnoss! 30K u rurnena
AHaToMUsI ¥ BO3pacTHas
bmuoNoTHA

Be3omacHOCTb XI3HE €SI TETBHOCTH
Duznueckas KyJabTypa U COPT
CoBpeMeHHBIC TCXHOJIOTHH
MHKJTIO3UBHOTO 00pa30BaHus
[IpoextupoBanue
WHIMBUAYaJIbHBIX
00pa3oBaTeIbHBIX MapIIPYTOB
netevic OB3

OCHOBBI MaTeMaTHIECKO I
00paboTKy HHGOpPMALUH
OcHOBBI yueOHO-
UCCIIe0BATENbCKOM pabOThI

(npo bk HOoe HcclieJoBaHKE )
Teopwst 00y4ueHHS ¥ BOCTITAHUSA
[TpoekTupoBanue ypoka Io
tpebosanno PI'OC

OCHOBBI MPeIMETHO -TIPO Y IITHLHO T
TIOATOTOBKH

Teopust BeposiTHOCTEN U
MareMaTHdecKas CTaTUCTHKA
TeopeTnueckue OCHOBBI
UHPOPMATHKH

SI3BIKM ¥ METOABI
NPOTPaMMHUPOBaHHUS

Teopus GyHKIHI
JIeHCTBUTEIILHOTO IIEPEMEHHOTO
HcTopus napopmaruku
[{udpoBele TEXHOIOTHH B
OTICHIBAHMNI 00Pa30BaTEIILHBIX
pe3yJIbTaToB

Nndpopmarmonnas 6€30NacHOCTh
ApxuTeKTypa KOMIbIOTEpa U
OTIepallIOHHBIE CUCTEMBI
MeToamka 00y4deHIs U BOCTIMTAHIS
(1o mpo IO TOATOTOBKU
Maremarrka)

IIx0JIBHBI PaKTUKYM IO
JIACTITUTHHAM (MaTeMaTHKa)
[IxoBbHBIN NPaKTHKYM TIO
JIUCTIUIUTHHAM (MH(OpPMATHKa)
TexHOJIOrHM COBPEMEHHOTO
00pazoBanus (TI0 PO PIITEO
noaroToBku Mubopmaruka)
MeTouk 00yueHHsI U BOCTIUTAHUS
(o mporITIo MOATOTOBKU
Nndpopmaruka)

I'eomeTpus

UncnoBble CUCTEMBI
[IporpamMmmupoBanue
BBIYHCIIUTEIILHBIX AITOPUTMOB
KomnpioTepHOE MOIEINPOBAHKE

Tekymumit
KOHTPOJIb
yCIIEBAEMOCTH

[Ipomexy-
TOYHAas
aTTecTanus

KontposbHbIe
paboThI,
TECTUPOBAHUE,
3a4yer
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3. ®OoH/ OLEHOYHBIX CPEACTB /ISl IPOMEKYTOYHOM aTTeCTAlHU

3.1. ®oHABI OLIEHOYHBIX CPENCTB I MPOMEKYTOUYHOM aTTECTALMH BKJIIOYAIOT BOIIPOCHI K

3a4eTy

3.2. OueHo4YHBbIE CPENCTBA
3.2.1. Ouenounoe cpeactBol «Bompocs k 3aueTy»
Kpurepuu orieHHBaHus MO OLIEHOYHOMY CpeACTBY «BOMpoCH K 3aUeTy»

dopMupyembie [IponBuHyTHIN bazoBsii [loporoBsliii ypoBEHB
KOMIIETEHIIUU YpOBEHb YpOBEHb chOopMHUPOBAaHHOCTH
c(hOPMHUPOBAHHOCTH | CHOPMHUPOBAHHOCTH KOMIIETEHIIUH
KOMIMETCHIIUN KOMIIETECHIIUI
(16 6annoB) (14 6annoB) (10 6amnoB)
OTJUYHO XOPOIIIO YAOBJIETBOPUTEIHHO
VK-1 - Coocoben | O0yJaromuiics OO6yuaromnuiics OO6yuaronuiics
OCYILIECTBIIATH crocoOeH Ha crocoOeH Ha CrocoOeH Ha
HOUCK, KPUTUYECKUH | PO IBUHYTOM 06a30BOM ypOBHE IIOPOTOBOM YPOBHE
aHaaM3 W CHMHTE3 | ypOBHE OCYIIECTBIATH OCYIIECTBIIATH
uHdOopMaIuu, OCYIIECTBISATH MTOUCK, KPUTHYECKUM | TIOUCK, KPUTHYECKU I
IIPUMCHATDH TIOUCK, KpI/ITI/I‘—IeCKI/Iﬁ adHaJIn3 1 CUHTC3 adHaJIU3 U CUHTEC3
CHCTEMHBIN TIOJXOJ | aHAJU3 U CUHTE3 uHdOpMaIuu, nHdopmanuu,
TSt pelieHns | yaopmMalmy, MIPUMEHSITh MIPUMEHSITh
MOCTaBJICHHBIX 337139 | IPUMEHSTH CHCTEMHBIN MOJIX0] | CUCTEMHBIN MOJIX0M]

CUCTEMHBIN MOJIXOT

JUTSI peIIeHuUs

11 pelIeHus

1715 peleHus MTOCTABJICHHBIX MOCTaBJICHHBIX
IIOCTaBJICHHBIX 3a4a4 3aj1a4) 3a/1a4)
IK-1 Cnocoben | O0yuaroruics OO0yuaromuics OO6yuaronuiics
OPraHu30BbIBAThH BJIAJICET HA BlajieeT Ha 0a30BOM | BIaJICET Ha
MHAUBUAYAIbHYI0 | | IPOJABUHYTOM YpOBHE crtiocob0amMu | MIOPOTOBOM YPOBHE
COBMECTHYIO yYpOBHE crioco0aMu | OpraHu3aIuu crocobamu
y4eOHO-TIPOEKTHYIO | OpTaHM3aI[UuH VWHJUBHUIYAIBHYIO U | OpraHU3alluu
JESITEIILHOCTh WHAVWBUAYAIbHYIO U | COBMECTHYIO WHJVMBUYAJIbHYIO U
o0yuaromuxcs B | COBMECTHYIO y4eOHO-TIPOCKTHYIO | COBMECTHYIO
COOTBETCTBYIOIICH | y4eOHO-NIPOCKTHYIO | IeATEIBHOCTh y4€OHO-IIPOEKTHYIO
pEeIMETHON JEATCIbHOCTD 00yJarmnuxcs B JESTCIIBHOCTDh
o0acTu 00yyJaromuxcs B COOTBETCTBYIOIIEH 00yYarnuxcs B
COOTBETCTBYIOIIEH pEAMETHOM 00J1acTH | COOTBETCTBYIOIICH
PEIMETHOU MpeaMeTHOM obiacTu
oOmactu
4, DoH/1 OLEHOYHBIX CPEJCTB JJIfl TEKYLIEr0o KOHTPOJIS YCIIeBaeMOCTH

@DOH/IBI OLIEHOYHBIX CPEJICTB BKIIOUAET:

1) KOHTpOJIbHBIE PAOOTHI O AUCHUILINHE

2) IpOMEXKYTOUHBIE TECThI




4.2.1. Kpurepuu OlleHUBAaHUS MO OICHOYHOMY CpelcTBY 2. Kommpoavnas paboma

No]
Kpurepuu onenuBanus KommuectBo 6aioB (Bkiag
B PEUTHUHT)
Brimosineno 1 3aganue 3,6
Brinoaneno 2 3agaHus 4,8
Bermonaeno 3 3aganus 6
MaxkcuMaIbHBIN Oai 6
4.2.2. Kputrepuu OlEHUBAHUS 10 OLICHOYHOMY CpeAcTBY 3. Koumponavnas paboma
No 2
Kpurepuu oneHuBaHuS KomgaectBo 6annoB (BKiIan
B PEUTHUHT)
Brinonneno 1 3aganue 3,6
Bermonaeno 2 3aganus 48
Breimonaeno 3 3ananus 6
MaxkcuMaJIbHBIN 0an 6

5. OuneHoyHbIE cpeacrsa (KOHTpOJII)HO-I/I3Mepl/ITe.]'ll>HLIe MaTepna.mﬂ)

1. BOITPOCHI AJI IOAI'OTOBKH K 3AYETY

1. OcHOBHBIE TOHATHUS Kypca.
BrruncnuTenbHblil 9KCIEPUMEHT, MaTeMaruyeckas MOJIENb, JUCKPETU3AUsI MaT.MOJIEJIM, CETKa,
mar CeTKH, y3eJ CEeTKH, CeTOuHas (QYyHKUMsS. AHamM3 TOYHOCTU PE3yJIbTaTOB YHCIEHHOIO
pelieHus 3agayd. VICTOYHMKM BO3HUKHOBEHHS  MOTPEUIHOCTH,Aa0CONIOTHAS MOTPEUIHOCTS,
OTHOCHUTEJIbHAS TOTPEIHOCTD, MCTOYHUKU MOTPEIHOCTH, YCTOWYUBOCTD, CXOAUMOCTb.

2. PemieHne HEJIMHENHOTO ypaBHEHUS.
HrepanOHHBIE METO/BI, 3TAllbl PEIICHUS HEIMHEHMHOIO YpaBHEHHUs, YCIOBHE CYILIECTBOBAHUS
€MHCTBEHHOT'O KOPHS Ha OTPE3KE, CIIOCOOBI OTJEIEHUS KOPHSL.
Mertoasl npocTtoii utepauuu, HbIOTOHA, TMXOTOMHUH, XOpA, CEKYyIMX. YCJIOBHS CXOOUMOCTH,
BBIOOp HAYaJbHOTO MPUOINKEHNUS, KPUTEPUH OLIEHKH ITOTPEIIHOCTH.

3. PemeHne cucteM HEJMHEWHBIX YpaBHEHUH.
Merton utepanuu, Mmetol HeroTOHA 7151 CHCTEM HENTMHEWHBIX YPaBHEHUM.

4. Pemenne cucreM JMHEWHBIX YpaBHEHUI.
CxoMMOCTh METOJIOB U €€ KPUTEPUH, HEBSI3KA, YUCIIO O0YCIOBIEHHOCTH, OLEHKA MOTPEIHOCTH.
[Ipsmble wmetonsl: Meron ['aycca (cXeMbl €AMHCTBEHHOIO JIEJIEHUS M ONTHMAJBHOTO
HCKJIIOUEHUs), Tporonka. Mrepammonnsie MeTonbl: Meton Skobu, 3eimens, mMpocTol UTepaluu,
Puuapncona, MeTo MUHHUMAaJIbHBIX HEBSI3O0K.

5. [Mpubnmxenne GyHKITHN.
WuTepnonsnus, ycioBue HHTEPIOISAINN, HHTEPHOIIHOHHBIE hopMyssl Jlarpanxka u HeioToHa.
KycouHo-nosmHOMHaIbHAsT UHTEPIOJSILNS, KyOudeckue CIUIaiHbl. ANIPOKCUMAIUs, YCIOBHE
anIpoKCUMAalMHY, allPOKCUMAIUs TOJMHOMAaMU 110 METO/1y HaUMEHBIIM X KBaIpaTOB.

6. Uucnennoe nudpepeHmpoBaHue.
KoneuHO-pa3HOCTHAs anmpoKCHManus NPOU3BOJHON. HEKOppPEKTHOCTH Ollepalnuy 4YMCIEHHOTO
mipdepeniupoBanus.  YUucnenHoe  auddepenunpoBanue nyrem U ¢depeHIHpPOBaHUS
MHTEPHOJSAIMOHHBIX (OPMYI, MOTPEIHOCTh (OpPMYJ, MOPSI0K TOUuHOCTH (GopMyn. YacTHbie
IIPOU3BOJIHBIE.

7. UuCeHHOE NHTETPUPOBAHHUE.




KBagpatypusie cymMMbl u GopmMyinsl, (HOpMyNbl NpSMOYrOJIbHUKOB, Tpameuunid, CHMIICOHA.
[orpemmHocTs KBaapaTypHbIX (OpMYIN, HOPSAAOK TOYHOCTU (HOPMYN, aANOCTEPUOPHBIC OLEHKHU
norpemHocTy o Gopmyne Pynre. BeposranoctHbeie MeToabl. Metog Mounte-Kapuo.

8. Pemenue 0ObIKHOBEHHBIX U (epeHInaTbHbIX YPaBHEH UH.
Cerka u cerouyHast QpyHKuMs, pemeHue 3agaun Konm g oObIKHOBEHHBIX AU(PepeHIralbHbIX
YpaBHEHUH U CUCTEM ypaBHEHUH meTonamMu Junepa, Pynre-Kyrra, Anamca, nopsaok TOUHOCTH
METOZIOB U CIIOCOObI OIEHKM TIOTPEHIHOCTH pelieHus. PemeHne KpaeBbIX 3anad s
Qg depeHInaTbHBIX YPaBHEHUH BTOPOTO MOPSIIKA: METObI CTPENBObI U IPOTOHKH.

9. Pemenune nuddepeHnnaibHbIX ypaBHEHUH B YaCTHBIX TPOU3BOIHBIX.
Cetka u ceToyHass (QYHKIUS, aNIpPOKCHUMALMs YpaBHEHHMH, pa3HOCTHAas CXeMa, MOpPSI0K
TOYHOCTH, YCTOMUMBOCTb, CXOAMMOCTb, IIAOJIOH, SIBHBIC M HESABHBIC CXEMBbI, KJacCHU(pUKaluUs
YpaBHEHUH MaTeMaTU4YecKOH (M3MKH, MPHUMEPHl PA3HOCTHBIX CXEM JUIS NapaboIMyYecKoro,
TUIEepOOINYECKOTO, 3JIENTHYECKOTO YpaBHEHUH.

2.KOHTPOJIBHBIE PABOTBI

KOHTPOJIBHAA PABOTA Nel

1 eéapuanm
1. PemmTs ypaBHeHHE 2X°-3X*-12X-5=0 METOOM MOJTOBUHHOTO JENEHAS C TOYHOCTHIO £=107
2. PenmThb cucTeMy JMHEWHBIX YpaBHEHUN METOJIOM SIKOOU C TOYHOCTHIO a=10'6;
7,8x, +0,1x, + 2,5, +3,4%, + 0,8x, = 38,493
2,3x, —10,8x, +1,8%, + 2,1x, + 2,6x, = 8,085
4,5%, + 2,3, +9,8%; +2,7x, +0,3x, =58,74
0,2x, +0,4x, +1,7x, + 2,5x, +0,2x; =19,581
2,5%, +0,3x, +0,2X; + 2,5%, +5,5%, = 47,052
3. W3BecTHbI 3HaUeHUs GYHKLIUHU B 3 TOUKAX
Xo=1, X;1= 1,5, Xo=2
f,=2,718282, f, = 4,481689,f, = 7,389056
BoccranoButh dyHKIIHIO Ha oTpe3ke [ 1,2] moab3ysich HHTEPIOJISIIMOHHON (opMyIioi Jlarpanika
(s nmpoBepkw . — ucxoanas Gynkuusf(x)=e)
2 sapuanm
1.Penmts ypaBHeHHE 2X>-3X%-12X-5=0 METOOM MPOCTOil HTEPALIMHU C TOYHOCTHIO =107
2. PemmTh CHCTEMy IMHEHHBIX ypaBHEHHT MeToIoM 3eiiiers ¢ TounocTsio £=10°;
7,8x, +0,1x, +2,5%, + 3,4%, +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.W3BecTHBI 3HaUeHUs GYHKUIUU B 3 TOUKAX
Xo=1, X;1= 1,5, Xo=2
f,=2,718282, f, = 4,481689,f, = 7,389056
BoccranoButs dyHKIIHIO Ha oTpe3ke [ 1,2], monp3ysach HHTEPIOJISIIMOHHOM GopMyiioit HeroToHa.
(s nmpoBepku — ucxonHas pynxmusf(x)=e”)
3 eapuanm

1.Permth ypasuerne 2X°-3x*-12x-5=0 metogom HeioToHa (KacaTeabHEIX) C TOYHOCTHIO £=107
2.Penmthb cucTeMy TMHEHHBIX ypaBHEHUH MeToZoM ["aycca, BRITIOTHUTH TPOBEPKY.




7,8x, +0,1x, +2,5%, + 3,4%, +0,8x, = 38,493
2,3x, —10,8x, +1,8%, + 2,1x, + 2,6x; = 8,085
4,5x, +2,3X, +9,8X, + 2,7x, +0,3x; =58,74
0,2x, +0,4x, +1,7%, + 2,5, +0,2x, =19,581
2,5%, +0,3x, + 0,2%, + 2,5%, +5,5%, = 47,052
3.W3BecTHBI 3HAUCHUS GYHKINUU B 3 TOUKAX
Xo=1, X;= 1,5, Xo= 2
f,=3,718282, f, = 5,481689,f, = 8,389056
BoccranoButs hynkumro Ha orpeske [ 1,2], moap3ysach HHTEPIOISIIHOHHON (HOPMYIIOif

Jlarpanxa.
(Idns npoBepku — ucxonHas Gpynxmusf(x)=e*+1)

4 sapuanm

1.Penmth ypaBHEHUE 2x3-3x2-12%-5=0 MeToI0M XOpA C TOYHOCTBIO £=10"°
2.PenmTh cuCTEMY TMHEHHBIX YpaBHEHUU METOAOM MPOTOHKHU, BBIITOJIHUTH IPOBEPKY;

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

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

3.M3BecTHbI 3HaYeHUsT GYHKIIMHU B 3 TOUKAX
Xo=1, X;=1,5, X,= 2
f,=3,718282, f, = 5,481689,f, = 8,389056
BoccranoButs dyHkuio Ha orpeske [ 1,2], monp3ysace uHTEepnoasuuonHoin ¢popmynoit HeroToHa.
(s mpoBepkw . — ucxoanas Gpynkuusaf(x)=e*+1)

KOHTPOJIBHAS PABOTA Ne 2

1 éapuanm

BEMUCIUTD IPUGIHIKEHHbIE 3HaueHHs TpousBoanoil pynkimm f(X) X € [0.1] ¢ Tounoctsio
=107
f(x)=2x3+9x%-21
1

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

3. Pemmrts 3amauy Koum mis OJ1Y metonom Ditnepa

V=21
MYO—7
[Tony4eHHOE TPHOIMIKECHHOE PEIICHUE CPABHUTD C TOYHBIM

y=e —x

2 sapuanm

BEMUCIUTD IPHGIHIKERHbIE 3Hauenus npoussoanoil dyrkmm f(X), X € [0.1] ¢ Tounoctsio
0=10"
f(x)=2x3+9x%-21



1

X -
2 BbMUCIHMTE HHTErPal Ie dX ¢ tounocTsio [1=107 10 (pOpMyIIEe CPEIHHIX MPIMOYTOIBHIKOB
[0}

3 Penmts 3anauy Komm mis OJ1Y MoaupuIupoBaHHBIM METOIOM Diinepa

V=21
MYO—7
[MomyyerHOE IPUOTUKEHHOE PEIICHUE CPABHUTH C TOYHBIM

y=e< —x

3 sapuanm

o%u
l. BBI‘II/ICHI/ITL 3HAUYCHU 8_2 , HOJ'IB?»YHCL KOHCLIHO'pa:%HOCTHLIM COOTHOHIICHHUEM, HOCTpOGHHBIM
X

Ha TOPU30HTAIBHOM TPEXTOUYEYHOM I1Ia0JI0OHE, s 1= V25 (o1}
u(xy) = X + x> y+y°

1

X
2. BpruaucnuTh HHTETpa Ie dx meronom MonTte-Kapio
[0}

3. Pemmts 3amauy Komm st O/Y meronom Pynre-Kyrra 4 mopsinka TouHocTr

V=333
YO=—7
[NonyueHHOE TPHUONIMIKEHHOE PELICHUE CPABHUTH C TOUHBIM

y=e< —x

4 sapuanm

ou
-  Bruncnuth 3Ha4YEeHUS _ay , IOJIB3yACHh KOHEYHO-PA3HOCTHBIM COOTHOIIIEHNEM, ITIOCTPOCHHBIM Ha

BEPTUKAIBHOM TPEXTOUEYHOM I11aliIoHe, <2y <o
u(xy) =X+ X° y+y?

1
X - (V)
- Boruucnuthk uHTErpan Ie dX ¢ rounocteio =107 1m0 hopmyite Tpamerui.
[0}

- Peumrts 3anauy Koum anst O[IY metonom Ditnepa

V=" +R/+<>
YO=—"1yvO—31
HOJ’Iy‘leHHOC HpI/I6.III/I)KeHHO€ peICHUC CPABHUTH C TOUYHBIM

y=e —x



3.TecToBble 3aganus mo Kypey «IIporpaMmmupoBanue BLIYHCIMTEIbHBIX AJITOPUTMOB)

TecroBble 3amaHusg 1Mo Kypcy «YucieHHble MeTOAb»  pa3paboTaHbl A MCIOJIb30BAHUS B
MpOLEAYPAX IPOMEKYTOYHOTO TECTUPOBAHUSA C LEIBI0 OLEHKH YPOBHSA IOATOTOBKH CTYJEHTOB.
VYpoBeHb CIOKHOCTH 33JaHUN U MX COAEp)KaHHE MOJHOCTHIO cOOTBETCTBYET TpeboBaHusiM OI'OC s
MEeJarOTUYECKUX CIIEIUAIbHOCTEH. YCIIOBUSA NPOBEICHUS TECTUPOBAHMS OMMCAHbl B MHCTPYKIUU K
TECTY.

Haznauenue: KoHTponb 3HaHWIA TPU TPOMEKYTOYHOM U HTOTOBOM TECTUPOBAHUH
Bpewms BemonaeHus: 90 MuHYT

KomuyectBo 3amanmit: 30

Tun 3amanuii: 3aKPbITHII

Dopma mecmosvix 3a0aHULi
Tect cocTout u3 3aanuii ¢ BLIOOPOM OJJHOTO OTBETA M3 YETHIPEX MPeI0KeHHBIX. OTBETHI
YKa3bIBaIOTCS Ha CIEIMAIbHOM OJIaHKe ¢ Tabyiniiel HOMEepOB 3aJaHu .
Aneopumm npoeepku

O. 3a NPaBUIBHBIA OTBET MCIBITYEMBIN MOTYYaeT OT 1 10 3 GaJIOB B 3aBHCHMMOCTH OT CJIOKHOCTH
3aJIJaHus,

6. 3a HempaBUIBHBIN WM HEYKa3aHHbI 0TBET — () GaJLIOB.

MO YJIb 2 YucJieHHbIE MEeTOIbI pelle HUS 32/1a4 ajareopbl
1.1. PemieHne HeJIMHEHHOTO YPABHEHHU S

1.1 Pemienrie HEMMHEWHOTO YpaBHEHUS
AOGCOIOTHAs MOrPEIHOCTH 3TO
AbCon0THOE 3HaYeHUE TPUOIIKEHHOTO peleHuUs
AOGCOIOTHOE 3HAYEHNE TOYHOT'O PEIICHUS
AOCOIIOTHOE 3HAYCHNE PA3HOCTH MEKAY TOYHBIM U MPHUOIMIKEHHBIM PEIIeHUEM
AOGCOIOTHOE 3HAYEHNE OTHOILEHUSI TOYHOTO PEIIeHUsI K TPUOIMKEHHOMY

Ha otpeske [a,b]cymecTByet kopeHb ypaBHeHus f(x)=0 ecnu
f(x) He MeHseT 3HaK Ha [a,b]
f(x) nBax bl Muddepenmpyema Ha (a,b) 1 ee MPOU3BOAHBIC HE MEHSIOT 3HAK
f'(x) meHsieT 3Hak Ha [a,b]
f(x) mensier 3HaK Ha [a,b]

VYcnoBue Hanmuuus Ha oTpe3ke [a,b] enuHCcTBEHHOTO KOpHS ypaBHeHH f(x)=0
f(x) HempepbpIBHA, MOHOTOHHA U MEHSIET 3HaK Ha [a,b]
f(x) HenpepriBHA 1 quddepeHupyema Ha (a,b)
f(x) nBaxapl HenmpepbiBHO AuddepeHIpyema Ha (a,b) U ee MpoU3BOAHBIE HE MEHSIOT 3HAK Ha [a,b]
f(x) menser 3Hak Ha [a,b]

Meto tuxoToMuH (JeIeHUs OTPE3Ka MOIMOoIaM) CIYKUT AJIs
1. PemeHus cucteMm JUHEHHBIX YpaBHEHHH
2. Pemenust HEIMHEHHOTO ypaBHECHHS
3. Brruucnenus onpeneneHHOro HHTErpaja
4. HaxoxpaeHus MUHUMyMa QyHKITUH

Metoz XopZ CILYKHUT JUIst
1. Pemenus HeaMHENHOrO ypaBHEHUS
2. BeluncneHus onpeaesieHHOro HHTerpana
3. Haxoxnenus MuHUMYMa QYHKITUU



4. HaxoxpaeHus NpuOIMKEHHOTO 3HAUYEHUS TPOU3BOTHOM

Meton KacaTenbHBIX CIIYKHUT IS
1. HaxoxxaeHus npuOIMKEHHOTO 3HAYSHUsI IPOM3BOTHON
2. Pemenus cuctem JTMHEHHBIX ypaBHEHUH
3. Pemenus HeIMHEHHOTO ypaBHEHHUS
4. BpluucieHus onpeaeIeHHOro HHTerpata

Meron cexynmx CIyxKHUT JUis
1. Pemenus oObIKHOBEHHOTO U (HEepeHIINATBHOTO YpaBHEHHS
2. Pemenust nudpepeHnanbHOro ypaBHEH!s B YaCTHBIX POU3BOJHBIX
3. Pemenus cuctem JIMHEHHBIX YpaBHEHUI
4. PemeHUs HETUHEWHOTO YpaBHEHUS

Mertoj cekynmx siBasieTCs
1. OmgHOMArOBLIM METOAOM
2. JIByXIIaroBBIM METOJIOM
3. TpexmaroBbIM METOJIOM
4. YeTpIpexmaroBbM METOI0M

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

[lepBelii 3Tan pelmeHuss HETUHEWHOTO YPaBHEHUS -
1. Ouenka norpemHocTu
2. 3amaHue Ha4aIIbHOTO MPHUOIMKEHHS K KOPHIO
3. Orpenenue KOpHA
4. HaxoxaeHue mpou3BOAHON

OrneHka MorpenHocTy MeToAa JUXOTOMUM JIJIsl pelIeHUs
HenuHelHoro ypaBaeHus f(x)=0 ([a,b] - ucxoaHbI 0OTPE30K, N - HOMEP UTEPAIUN):

1. (b-a)n

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

OrneHka MorpemHoCcTy METOAa MPOCTON UTEPALIUU AJISl pellieHUs HeldnHeHHoro ypaBHenus f(x)=0
(x=9(x))
1. r<q(xn-xn-1)/(1-g), Xn - n-oe npudIKEeHNE,  — KOIDPUIUESHT CIKATUS T PYHKIIHH Z(X)
2. r<max|f'(x)|
3. r<(b-a)/2n, n-umcao uTeparUit
4. r<|f(xn)|, Xn - n-oe mpuOIMIKECHHOE PEIICHUE

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



Metox AMXOTOMUU (JIeICHUS OTPE3Ka IMOI0JIaM ) CXOAUTCS
1. ecmu f'(x) He paBHO 0 Ha [a,b]
2. TIpH HaJJIeXaleM BeIOOpe HadanbHOTO npuommkenus x_0 u3 [a,b]
3. ecmu [f' (x)| <1 Ha [a,b]
4. Bcerma

MeTton nipocToii uTepanun ajs pemenus ypasaenus f(x)=0 (x=g(x))
MOYHO UCMOJIb30BaTh, €CIIN

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

2. |g(x)|<1 mns xu3 [a,b]

3. |g(x)| <1 mnsaxwu3[a,b]

4. Bcerma

Merox HeroToHa jutst perueHust HeluHeHoro ypasaenus f(X)=0
MO’KHO MCIOJIb30BaTh, €CITH
1. ¢yuxuusa f(x)nHe meHser 3Hak Ha [a,b]
2. mepsas U BTopas npou3BoHas pyHKIUH f(X) He MEHSIOT 3HaK Ha [a,b]
3. Bropas nmpousBoaHas GpyHkuuu f(x) Oonbine Hys Ha [a,b]
4. Bcerna

CxonnmocTs MeTos1a HproTOHA 3aBUCUT OT
1. BBIOOpa HAYATBHOTO MPHUOIVIKECHUS
2. JUTMHBI OTpe3Ka [a,b]
3. 3HaKa MepBor MPOU3BOHON
4. BenmunHbl M=max|f'(x)|

CxonuMocTh MeTo/1a IPOCTOM ureparmu i pemenus ypaBaeHus f(x)=0 (x=g(x)) 3aBUCHUT OT
1. BbeIOOpa HAYANBEHOTO MPUOIMIKEHUS
2. JUTHHBI OTpe3Ka [a,b]
3. 3HakKa IepBoi MPOU3BOJHOM
4. BoeiOopa Gyuknun g(X)
S.

1.2. Pemienue cucreM JIMHEHHBIX yPABHE HUM

OtHocuTeNnpHasT MOTPELUHOCTh 3TO
1. OrHoueHue NpuOINKEHHOTO pElICHUS K TOUHOMY
2. Pa3zHOCTb MeX 1y TOUYHBIM M NMPUOJINKEHHBIM PELIEHUEM
3. OrHoreHue aOCONOTHON MOTPEIHOCTH K MPUOIIMKECHHOMY PEIICHUTO
4. OrHoueHus a0COTOTHON MOTPEUIHOCTH K TOUHOMY PEIEHUI0

BekTop HeBsI3KH 3TO
1. Ywucno 00ycIOBIEHHOCTHA MATPUIIBI KO3 (PHUIIHEHTOB
2. Pa3HOCTH MEXy TOYHBIM U MIPUOIMKEHHBIM PEIICHHEM CHCTEMBI
3. Pa3zHoCTBh MeXIy mpaBoii U JIEBOK YaCTSAMH YpaBHEHUM MPU MOJICTAHOBKE B HUX
NPHUOIMIKEHHOTO PEICHUS
4. TlpubimxeHHOE pelIeHHE CUCTEMBI

[Ipsimble METOMIBI peIICHUS TUHEUHBIX CUCTEM - 3TO METO/BI,
1. wucnonp3yronme sl HAXOXKIEHUs MPUOIUKEHHOTO PEIICHUsI UTEPAIIMOHHBIN TTPoIece
2. WCTOJB3YIOMIME A7 HAXOXKACHHS TOYHOTO PEIICHUs UTePallMOHHBIN TTPOLIECC
3. TO3BOJSIONIME HANTH MPUOIMKEHHOE PEIIeHUE 32 KOHEYHOE YHCIIO IAaroB
4. TO3BOISAIOIIME HANTH TOYHOE pElieHUE 32 KOHEYHOE YMCIIO IIaroB



I/ITepaHI/IOHHLIC METOAbI pemeHm[ HHHeﬁHbIX CHCTEM - 3TO MCTOHI,
1. ucnonp3yroime sl HAX0XKACHUS IPUOIMKEHHOTO PEICHUS UTEPALMOHHBINA MPOILIECC
2. I/ICHOJII)BYIOHII/IG IJIA HAXOXIACHUS TOYHOI'O peIHCHI/IFI I/ITCpaHI/IOHHBII\/JI Hpouecc
3. TO3BOJSIOIME HAWNTH MPUOIMKEHHOE pellieHHE 32 KOHEYHOE YKCIIO IIAroB
4. TO3BOJSIONME HAUTH TOYHOE PEHICHHUE 32 KOHEUYHOE YHCIIO MIaroB

MeTo TPOTOHKY CITY>KHT JIJIst
1. Pemenus 3amaun Koum ist 00bIKHOBEHHOTO AU (P HEPEHITNATBHOTO YP-Us
2. PemeHust cHCTEMBI IMHEHHBIX YPaBHEHUH C KJIETOYHON MaTpHIlei
3. Pemenus cucteMbl HEIMHEWHBIX YpaBHEHUH
4. PemeHus1 CUCTEMBI TMHEHHBIX YPAaBHEHUH C TPEXTUArOHAIIBHOW MaTpPULICH

MeTo MUHUMAaJIBHBIX HEBSI30K CITYKMUT IS
1. pemeHus HEMMHEWHOTO YpaBHEHUS
2. pelIeHUsl CUCTEMbl IMHEWHBIX YpaBHEHU I
3. peleHus CUCTeMbI Tu(PepeHIMATBHBIX YpaBHEHUH
4. moucka MUHMUMyMa QYHKIIUU
5. HaxOKJECHMs ONPEAEICHHOIO NHTEerpaa

Cytb MeToz1a ["aycca npu pelieHud CUCTEMbI IMHEMHBIX YPaBHEHUH 3aKJIFOYAETCS B
1. cBeneHuuM CUCTEMBI K TPEXIMArOHAJIBHOMY BULY
2. CBEJICHUU CHUCTEMBI K TPEYrOJIbHOMY BUAY
3. TOCTPOCHHH UTEPAIMOHHOTO MPOI[ECCa YTOUHECHHS PEIICHUS
4. 3aMeHe NMEPEeMEHHBIX U CBEJICHUIO MPABbIX YaCTeN K HYIIO

Merton 3eiinens mo3BOIIET
1. peumts npoOremMy COOCTBEHHBIX 3HAUEHHU I MaTpPHUIIbI
2. pEeUmMTh CUCTEMY JIMHEWHBIX ypaBHEHUHN
3. BBIYHCIUTH ONMPEICIIUTEIH MAaTPHUIILI TFOOOTO TTOPSIKA
4. TOCTPOUTH KBAAPATypHYIO (OPMYNY Ui BHIYUCICHUS UHTErpaia

MeTton 3eiiens 3aKiIo4YacTcs B
1. TOCTpOSHUM TPEYroJbHOW CHCTEMBI M 3aTeM IPUMEHEHHE ITPOCTON HTEPALMN
2. TPAHCMOHWPOBAHHWH MATPHIIBI U 3aTEM MIPUMEHEHHE TPOCTON UTEpaIlun
3. BOBJICUCHHWH BHOBb HalJICHHBIX MPUOIMIKCHHI HEU3BECT. HA KAXKJIOM IIare uTeparuu
4. CBeJCHHH K JUATOHAIBHOMY IPe00IalaHuio

MeTton IpOrOHKH UCIONIb3YET

BEKTOp - FPaMEHT (PyHKIUU

anroputm Meroaa ["aycca

UTEPALlMOHHBIN IIPOLIECC

cOoOCTBEHHbBIE YMCIIa MaTpULlbl KO3)PHUITNEHTOB

PR

JUisl OLIEHKU MaJIOCTH BEKTOPA HEBSI3KU UCIOJIb3YETCsI
HOpMa BEKTOpa

COOCTBEHHOE YHUCIIO BEKTOPA

IpaJueHT BEKTOpa

HOTPEUHOCTh PeLeHUs

NS >

JUis OLIEeHKU MOTPEIHOCTH MeTo/1a SIKOOU pelieHUsl CUCTEMbl IMHEHHBIX ypaBHEHUH HE00X0IMMO
OIIPEETUTh

1. HOpMy NpUOIM>KEHHOTO pelleHus

2. COOCTBEHHBIE YHCIIa MAaTPHUIIBI KOAPPHUIIHEHTOB



3. BEKTOp HEBS3KH MPHUOIIMKESHHOTO PEIICHHS
4. BEKTOP-TPaAMEHT NPUOIMKEHHOTO PeIICHUS

[orpemmocts NpUOIMKEHHOTO PELICHHS TMHEHHOM CHCTEMbI TeM MEHbIIIE
1. yem meHbIIIe HOpMa BEKTOpa MpaBOi YacTu
2. YeM MEHbIIIe HOpPMa BEKTOpa HEBSI3KU
3. d4ewm OoJIbIlle HOpMa BEKTOPA MPHUOIMKEHHOTO PEIICHUS
4. uem 0oJbIlIe HOPMA BEKTOpa HEBA3KHU

[Tycte X'-mipubnuxeHHOe pelieHne TMHEHHOM cucTeMbl A * X =F,
D'-BekTOp HEBSA3KH ATOTO peleHus, A'-MaTpuIla, oOpaTHas K MaTpHIle A,
R - morpemmHoCcTh penieHus OleHNBACTCS 110 (OpMYyIIE:

R < [|All™* [JA]]

R <D/ [IFll

R<|IFII 7 1A

R<[IDIl* [JAll

PophRE

Marpuua ko3 duireHToB OyaeT Xopoo 00yCcIOBIEHHONW eciu
qHCI0 00YCIOBIEHHOCTH MEHbIE |

YHCII0 00YCIOBICHHOCTH PaBHO |

4KCIJI0 00YCIIOBIEHHOCTH paBHO 0

YHUCJI0 00YCIOBICHHOCTH OoJbIe 1

CxoMMOCTh UTEPALIMOHHBIX METOJI0B PELICHUS CUCTEM JINHEHHBIX ypaBHEHUH 3aBUCHUT OT
1. ot BEIOOpPA HAYATBHOTO MPUOIMHKEHHUS
2. OT JMaroHaJbHOIO MpeoliagaHus MaTpPHUIIbI
3. OT COOCTBEHHBIX YMCEN MATPUIIBI
4. OT nmpaBoOi YacTU CUCTEMBbI

MOAYJIb 3 Ilpubiansxenne GpyHKomii

HNurtepnomnsanus - 310
1. tabymsauus GyHKIIUMA
2. nmuckperusanus QyHKIUN
3. BocCTaHOBJICHUE (QYHKIIHH
4. moctpoenue rpaduka

VYcnoBre MHTEPIOIISILNN:
1. unHTepnomupyromas ¢yHKIHMSA 0Opam@aeTcs B HOJb B y3J1aX HHTEPIOJISALNH
2. 3Ha4YCHHE MHTEPIONUPYIOEH U NCXOAHOH (-IIMU COBMNAAAIOT B Y3JIaX HHTEPIOJISAIIUN
3. OTKJIOHEHHE UHTEPIOIHUPYIOIeH (-1IMK OT HCXOTHON JOCTATOYHO MaJo
4. ucxonHas U MHTEPIOIUPYOIIAst (-1 HE MEHSIOT 3HaK Ha OTPE3KE MHTEPIOJIALIHI

VYcioBue annpoKCUMaIyu:
1. coBnajzeHue 3HaYEHUH ANMIPOKCUMHUPYIOLICH U UCXOAHOM (-111H B y37ax.
2. OTKJIOHEHHE allpPOKCUMUPYIOLIEH (YHKIIMHM OT UCXOAHOW MUHUMAJIBHO
3. anmpoKcUMUpYOL@s ¢ YHKIIHS COBIIAIACT C UCXOJHON Ha rPaHULIAX OTpE3Ka
4. mnpou3BOAHAs alIIPOKCUMUpYoLIeH GpyHKuu obpamaeTcs B 0 B y3iax.

Meron HaMMEHbBIMX KBaJpaTOB IPeJHA3HAYEH IS
1. mocTpoeHus UHTEPHOIAUOHHOTO MOJIMHOMA 2-11 CTEeNEeH!
2. UHTEpHnoJALMH QyHKIUN
3. ammpokcuMmarmu QyHKIHA



4. moucka MUHMUMYMa (DyHKIHH

B xauyecTBe uHTEpIONMpYyIOMeH G yHKINN BRIOUpaeTcs
1. mo0as TpaHCUEHIeHTHAs QYHKIUS
2. nrobast TpuroHOMeTprudecKas (PyHKIUS
3. MHOTOUWIEH
4. 0000IEeHHBIII MHOTOUJIEH

B xagecTBe anmnpokcuMupyrorei ¢ yHKIIMA BIOMpaeTCs
1. nro0Gast TpaHCHEHACHTHAS QYHKIUS
2. nro0as TpUroHOMeTpruUYecKas QYHKIIHS
3. MHOTrO4JICH
4, 00001IEHHBI MHOTOWIEH

CrerneHp MHTEPIOIAMOHHOTO MHOTOYJICHA 3aBUCHUT OT
1. dwmcna y37m0B HHTEPIIOISAIIUN
2. TOTPEUHOCTU UHTEPIOJALMU
3. 3amaeTcs MPOU3BOJIIBHO
4. BOCCTaHaBIMBAEMOHN (YHKIIUH

Crenenb 0000IIEHHOTO MHOTOWIEHA, alIITPOKCUMUPYIOLIETO () YHKIIMIO 3aBUCUT OT
1. gumcna y3710B MHTEPIIOJISANH
2. TOTPEUIHOCTU UHTEPIOJSAIMU
3. 3amaercs MPOM3BOJIBHO
4. BoCCTaHAaBIMBaeMOW (QYHKIIMI

WNuarteprnonsmuonnas ¢popmyna Jlarpanxka
1. sBISETCS MHOTOWICHOM, HHTEPIIOJIUPYIOIIMM CETOYHYIO (DYHKITUIO
2. SIBIISCTCS MHOTOWICHOM, HAUMEHEE OTKJIOHSFOIIIMCS OT HYJIS
3. SBISETCS MHOTOWICHOM HAIIYYIIETO MPUOIHKEHUS I SKCTIOHEHTBI
4. saBnseTCS MHOTOWICHOM, HHTEPIOJUPYIOIIMM JIOTapu(PMUUIECKyIo (DYHKITHIO

HNurtepnionsmuonnas ¢popmyna HeroToHa conepkuT
pazzielieHHbIE Pa3HOCTH

MPOM3BOHBIC B Y3J1aX HHTEPHOJSALUN
CHHYCBI

KOCHHYCHI

el N S

Jlis mocTpoeHns 0000IEHHOT0 MHOTOWIEHA 0 METO/ly MUHUMAJIbHBIX KBAJIPaTOB UCIIOJIb3YeTCS
CucreMa noka3areabHbIX () yHKITUI

Cucrema cTeneHHbIX ¢ yHKIIHI

CucremMa m00bIX INHEWHO-HE3aBUCUMBIX (PYHKIIHI

Cucrema m00bIX TMHEHHO-3aBUCHMBIX (PYHKITUI

el N =

Jlis pacyera ko3 puimeHToB 0600IEHHOr0 MHOTOUYIEHA IO METO1y MUHUMAJIbHBIX KBaPaTOB
HEO00X0IUMO

1. PeumTh cucTteMy HEIMHENHBIX ypaBHEHUM

2. PenmThb cucTeMy TMHEWHBIX YpaBHEHUM

3. TlpomuddepeHnnpoBaTh CHCTEMY JIMHEHHO-HE3aBUCUMBIX (PYHKITHIA

4. HailTu MUHUMYM HCXOJHOW PYHKIIUU

MOJYJIb 4 YucneHHBbIC METOABI pelICHUS 32124 MATeMaTHYe CKOT0 AaHAJIHN3A



J11st TpUOIMKEHHOTO BBRIYUCIICHHS POU3BOIHON (yHKIMH f'(X) HCIIONB3YIOT

PR

KBagpatypHuble popmyisl
OTHoOILIEHN S KOHEYHBIX Pa3HOCTEH
CucreMbl IMHENHBIX YpaBHEHUI
CucreMbl HEJIMHENHBIX ypaBHEHUM

[TopsinoK TOYHOCTH KOHEYHO-PA3HOCTHON (DOPMYIIBI - 3TO

el N =

MakcumainpHasi CTelieHb MHOTOWIEHA, /Il KOTOPOTro OHa BepHa
KonuvecTBo y3710B IO KOTOPBIM OHA TTOCTPOEHA

Yucno y3710B B popMyrie ¢ y4eTOM KPaTHOCTH

[Tokazarens cTENeHH, C KOTOPBIM Il BXOJMT B OLIEHKY MOTPEIIHOCTH

[[J'ISI HpI/I6J'II/I)KeHH01"0 BBIYUCJICHHUA OIIPCACIICHHOI'O MHTCTpaJia UCITOIb3YIOT

el NS =

Ksanparypusie popMyisl
OTHOIIEHNSI KOHEYHBIX PA3HOCTEN
CucreMbl TUHEHHBIX ypaBHEHUN
CucreMbl HEIMHENHBIX ypaBHEHUN

KBagpatypHas ¢popmyna npeaHazHayeHa Jyis

1.

2.
3.
4.

[Tpubnxenust pyHKIUH IO METOAY HAUMEHBIIM X KBAJPaTOB
[TpubmmkeHHOTO BEIYUCIICHHS OTIPEICTICHHBIX HHTETPAIOB
[TpuOnMKeHHOTO BBIYMCIICHUSI UHTETPAJIOB OT KBajipaTa PyHKIIUH
KBagparuunoit HHTEpHONIAIUN QYHKIIHH

[Nopsitok TOYHOCTH KBaAPATYpHOU (HOPMYIIHI - ITO

1.

2.
3.
4.

MakcumalbHasi CTelleHb MHOTOWIEHa, [l KOTOPOTro OHa BepHa
KonnuecTBo y3710B 10 KOTOPBIM OHA OCTPOEHA

Yucio y3710B B popMyrie ¢ y4eToOM KpaTHOCTH

[loxazarens cTeneHu, ¢ KOTOPHIM IlIar BXOAUT B OLIEHKY MTOTPEHOCTH

Ksanparypnas ¢hopmyna npeaHazHayeHa Jjisi:

1.

2.
3.
4.

YIPOIICHUS BBIYUCICHUS (DYHKIIUU B y31aX

OTIpEeJIeNIEHUsI CYMMBbI KBaJJpaTOB COOCTBEHHBIX UHCEN MATPUIIbI
NpUOIMKEHHOTO BEIYUCICHUS ONIPEICICHHBIX HHTETPAIOB
NpUOIMKEHHOTO BBIYMCIICHUS MHTETPAJIOB OT KBajipaTa PyHKIHUU

[opsimok TOYHOCTH KBaApaTypHOIl GOPMYIIBI 3TO

1.

2.
3.
4.

[IpubnmxeHHoe 3HaUEHUE NHTETpaja

OTJIMYKE TPUOIMIKEHHOTO 3HAYEHHS UHTerpaja 0T TOYHOTO
IMoKa3aTeJib CTCIICHU , C KOTOPBIM 1Al BXOJUT B OLUCHKY IMMOTrpCIIHOCTHU
TOYKa, B KOTOPOM 3Ta hopMysa paBHA HYIIO

V3en kBagpaTypHOH GOPMYIIBI - 3TO

1.

2.
3.
4.

Touka, B KOTOpO# 3Ta (hopMysia paBHA HYJIIO

Touka, B KOTOpO# 3Ta (hopMysia UMEET 0COOEHHOCTh

V3e1 HHTePHOJIALMY TOABIHTErPAIbHON HYHKIIUU

VY3en, B KOTOPOM (PYHKIUSI IMEET HHTETPUPYEMYIO0 OCOOEHHOCTh

®opmyna Pynre ucnons3yercs ans

1.

2.
3.
4.

Bbruncrienust npou3BOJHBIX CETOUHON (DyHKIIMU

Brruncnenus onpeaeneHHoOro HHTerpasga OT CETOYHON (QyHKITUU
O1eHKH MOrpeIHOCTH YUCIEHHOT0 T (depeHIINPOBAHUS
O1neHKH MOrpenHOCTH YUCIEHHOTO UHTETPUPOBAHUS



Kakoe n3 KOHEYHO-Pa3HOCTHBIX OTHOIICHU I HMEET HAaUBBICIIMIA MOPSIOK TOYHOCTH
1. ¢opmyna neBbIX pa3HOCTEH
2. (dopMmyrna mpaBbIX pa3HOCTEH
3. (dopmyrna HeHTpaIbHBIX pa3HOCTEH

[lorpemmocTs YMCIeHHOTO AUPHEPEHINPOBAHUS 3aBUCUT OT
1. 3aBucut ot Buza auddepeHupyeMoit pyHKIUU
2. 3aBHCHUT OT IlIara CeTKH
3. He 3aBucur Hu oT 4ero

J1yist moTydeHu s KOHEYHO-Pa3HOCTHBIX OTHOIICHUH, allPOKCHMHUPYIOIIM X TPOU3BOIHYIO ¢ Ooee
BBICOKHM TTOPSIKOM TOYHOCTH TTPHUMEHSFOT

1. HHTepnonsunoHHbIE MHOTOWICHBI

2. CucTtembl TMHEHHO-HE3aBUCUMBIX (PYHKIIHIA

3. Ksagpatypubie popmyItsl

4, MeTtoapl ONTUMHU3ALINHI

dopmyiia JEBBIX pa3HOCTEN

iy LGS G)
X =Xy
1.
f!(xi) ~ f(x[+1)_f(xi)
2. Xig =X
f!(xi) ~ f(xi+1)_f(xi—l)
3. X — X

dopmysia npaBbIX pa3HOCTEN

f() = 2T
1, S

f'(xi) ~ f(xi+l)_f(xi)
2 Xig =%

f!(xi) ~ f(xi+1)_f(xi—l)
3. X = Xin

dopmyJsia LEHTPaAIbHBIX PA3HOCTEH

f(xi) B f(xi—l)

i i-1

JS'(x) =



S ) = f(x)

i+l i

f(x) =

~ S(x)— f(x)

i+1 i-1

S(x)

AnmnpokcuManusi TpoU3BOIHON HEHTPAIbHON Pa3HOCThIO MMEET MOPSAOK TOYHOCTH

1. 1
2. 2
3. 3
4. 4
Annpokcumanus Npou3BOAHOM JIEBOW Pa3HOCTBIO MMEET NOPSAAOK TOYHOCTH
1. 1
2. 2
3. 3
4. 4
Annpokcumanus Npou3BOAHOM NPAaBOM pa3HOCTbIO MMEET NOPSAJOK TOYHOCTH
1. 1
2. 2
3. 3
4. 4
Kakast u3 kBagpaTypHbIX GOPMYII UMEET HauBBICIIHI MTOPSJOK TOUHOCTH
1. ¢opmyna cpeqHUX NPSIMOYTOJIBHUKOB
2. (dopmyna Tparmenni
3. ¢dopmyna Cumrncona
4. dopmyna neHTpaIbHBIX MPSIMOYTOJIBHIKOB
KBagpatypHas popmysa cpelHUX NPSAMOYTOJIBHUKOB CTPOUTCS IIPU TOMOLIU
1. Hurtepnonsuuu GyHKIMU Ipu oMoy MHorowieHa HeloTona 2-0it crenenu
2. HaTepnonsuuu GyHKIUHU MIPY TOMoIM MHOTrowIieHa HeroToHa 4-0i cTeneHu
3. 3ameHe KpHBOJIMHEWHON Tparenuy Ha MPsIMOYrOJIbHUK
4. 3aMeHe KPUBOJMHEHHOHN Tpareruy Ha MPSIMOJIMHEHHYIO TPaIeIuio
KBagpatypHas ¢popmyna Tpaneuuid CTpouTes MpH MOMOLIA
1. TpuGnmxeHuH MOABIHTETpaIbHON (QYHKIIMK 10 METOAY HaUMEH bIIIMX KBaJIPaTOB
2. JIuHeWHOW MHTEePHOJIALUN TOJBIHTErPAIbHON QYHKIIMH
3. KBagpaTu4HO# HHTEPITONISAIIUY TOABIHTETPATEHON (DYHKIIMH
4. 3ameHe MOAbIHTErpalbHON (QYHKIIMU KyOUYECKUM CIUIAHOM
KBagpatypnas ¢popmyna CuMIICOHA CTPOUTCS IPU ITOMOIIA
1. TlpubamxeHuu NOABIHTErpaIbHON QYHKIIUK 10 METOly HAMMEHbIIMX KBaAPaTOB
2. KBaapaTuuHOW WHTEPHOISAINH HOIBIHTETPATBLHON (DYHKIIH
3. JIuHeWHON MHTEPIOJISAIIUHU MOJBIHTErPATLHON QYHKIIHI
4. 3ameHe MOABIHTErPATBHON (YHKIIMHA KyOMYECKUM CIUIAHOM

dopMyIa cpeJHUX NPSIMOYTOJIbHUKOB:
(a - meBas rpaHHIlAa YACTHYHOTO OTpe3Ka, b - mpaBas rpaHuUIla YaACTUYHOTO OTpe3Ka, h - amuHa
YaCTUYHOTO OTPE3Ka)



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

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

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

el N =

dopmyia Tpanenuin
(a - meBast rpaHMIIa YaCTHYHOTO OTPE3Ka, b - MpaBas rpaHMIla YaCTHYHOTO OTpe3Ka, h - uimHa
YaCTUYHOTO OTPE3Ka)

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

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

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

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

®opmyna Cumncona —
(a - meBast rpaHMIIa YACTHYHOTO OTPE3Ka, b - mpaBas rpaHKIIa YaCTHYHOTO OTpe3ka, h - inHa
YaCTUYHOTO OTPE3Ka)

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

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

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

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

[Torpemmocts cocTaBHON (HOPMYIIBI CPEAHUX MPSIMOYTOJIBHUKOB OIIEHUBAETCS 1O (popmyrie
. |R| <=max|f"(x)|*h"2/12
. |R| <=max|f"(x)|*h"2/24
. |R| <=max|f"(x)|*h"3/12
. |R| <=max|f"(x)|*h"3/24

A OWN P

[MorpenmHocTh cocTaBHOM (HOPMYJIBI TPATICIIHIA OLIEHUBACTCS 110 (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
[TorpemmocTh cocTaBHOM GopMyiibl CHMIICOHA OLIEHUBAETCS 10 popMylie

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
CDopMyJIa JICBBIX IPSAMO YTOJIBHUKOB UMCET MOPAIOK TOUHOCTHU
1. 1
2. 2
3. 3
4. 4
®opMmyiia NpaBbIX NPIMOYTOJIBHUKOB UMEET MOPSA0K TOYHOCTU
1. 1
2. 2
3. 3
4. 4

dopmysia CpeTHUX TPSAMOYTOJIbHUKOB UMEET MOPSIIOK TOUYHOCTH
1. 1
2. 2



3. 3
4. 4
®opmyna Tpaneuuit UMeeT NopsAI0K TOUHOCTH
1. 1
2. 2
3. 3
4. 4
J171s1 anocTEpUOPHOI OLIEHKH MOTPEIHOCTH YHCIEHHOI0 UHTETPUPOBAHUSI IPUMEHSIETCS
1. dopmyna Pynre
2. ®opmyna CpeaHUX IPSIMOYTOJIEHUKOB
3. OtHoOIIEHNE KOHEYHBIX PA3HOCTEH
4. KsagpatypHble pOpMyIbl

MOAYJIb 5. YncJieHHbIe MeTOAbI pelieHus AU (Pde pe HIHATBHBIX YPABHE HU I

Cxema Diiniepa UMeeT MOPsI0K TOUHOCTH

1. 1
2. 2
3. 3
4. 4
Cxema Diiniepa ¢ mepec4yeToM UMeeT MOPSIIOK TOYHOCTH
1. 1
2. 2
3. 3
4. 4

Mertoas! Pynre-Kyrra siBisitores
1. oxHOIArOBBIMU
2. JIBYXIIIArOBBIMU
3. MHOTOIIAroBBIMHU

Meton Ditsiepa MOXHO MCIIOJIB30BAaTh JJIs PEIICHUS
1. mudd.ypaBHeHuli ¢ MUHEHHOM NMpaBOi YacTHIO
2. mudd.ypaBHEHHUH C HYJIEBOU IPaBOM YaCThIO
3. g moObIX qudd. ypaBHEHUI

Meton Ditniepa CIyXUT AJis
1. uucnenHoro pemeHus kpaeBoi 3agauu st OAY
2. gucieHHoro pemenus 3axauu Komm ms OY
3. BBIUMCIICHUS 3HAYCHUS OMpeIeJICHHOTO HHTETpaia
4. anmpoKCUMAaIMH POU3BOTHOM CETOYHOM (YHKIIUH B 3aJJaHHOU TOYKE

MeTton cTpenbObl peJHa3HAYeH IS
1. npuGIMKEHHOTO BEIMUCICHUS UHTETpajIa
2. TOMAroBoro pemeHus 3agaun Komm
3. peleHus KpaeBoil 3a1a4n
4. WTEpaAIIOHHOTO PELICHUS CHCTEMBbI YPaBHEHUI

Mertoas! Pynre-Kyrra nMeroT nopsaok TOUYHOCTH
1. 1



o

A wWwN

CynmocTh MeTOa CTPEIIbOBI:

1.

2.

3.
4.

3aK/II04aeTcs B CBEICHUM PEIICHUS KPacBOW 3a/1a4M K PEIICHUIO HECKOJIBKUX 3aaa4d Koum s
TOT'O K€ YPABHEHUS

3aKiIr04aeTcs B CBEACHUHM pelleHus 3a1aun Konm K peleHnio KpaeBol 3a1a4uM JUIsl TOTO JKe
YpaBHEHUS

3aKiro4aeTcs B CBEACHUM pelleHus 3a1aun Kom K peneHnIo CucTeMbl JIMHEMHBIX YpaBHEHHM
3aKIr04aeTcs B CBEICHUM PEUICHUs KPaeBOH 3ajaui K PEIICHUIO CUCTEMBI JIMHENHBIX ypaBHEHU I

MeToapl KOHEUHBIX Pa3HOCTEH:

1.

2.

3.
4.

3aKiIr04aeTcsl B CBEACHUHM peIIeHUs KpaeBol 3a/1auM K peIeHNI0 HeCKOIbKUX 3a1a4 Komm ans
TOT'0 JK€ YPAaBHEHUS

3aKiIroyaeTcs B CBEJCHUHM pellieHus 3aaaun Konm k pemeHuio KpaeBo 3aJadu JUlsl TOro Xke
YpaBHEHUSA

3axiro4aeTcs B CBEACHUM pelleHus 3a1aun Konm K peneHuio cucTeMbl JIMHEHHBIX YpaBHEHU M
3aKIr04aeTcs B CBEACHUM PEUICHUS KpAeBOM 3a/1auil K PELICHUIO CUCTEMBI IMHEMHBIX YPaBHEHUM

PaznoctHOE YpaBHCHUC GYI[GT SABJIATBHCA ABHBIM, €CJIN:

1.

2.
3.
4.

B IIPaBOM YacTH OTCYTCTBYeT yi+1

B IIPaBYIO YaCTh ypaBHEHUS BXOJIUT yi+1

B IIPaBYIO YaCTH OTCYTCTBYeT yi-1

€CJIM B MPABYIO YaCTh YpaBHEHUS BXOIUT yi-1

PazHOoCTHOE ypaBHEHHE Oy/IET SABISATHCS HESIBHBIM, €CIIH:

1.

2.
3.
4.

B IIPaBOM YacTH ypaBHEHUS OTCYTCTBYET yi+l1

B IIPaBOM 4acTH ypaBHEHUS BXOIUT yi+1

B [IPAaBO YaCTH YpaBHEHUS OTCYTCTBYeT yi-K+1
B IIPABOW YaCTH ypaBHEHUS BXOAUT yi-K+1

VYpaBHEHUS ¢ YaCTHBIMU MPOU3BOAHBIMU Ha3bIBalOTCA qU(depeHIMaTbHbIe ypaBHEHUS, B KOTOPbIX:

1.

2.
3.

Hckomble QpyHKINH, 3aBUCALIME OT OAHON MEPEMEHHOIN U YpaBHEHHU S, OTIMCHIBAIONIME TAKUE
3aJ1a4u, KOTOPbIE MOTYT COAEP)KATh CJIOKHBIE IPOU3BOAHBIE HCKOMBIX (DYHKIIUI

Copneprxarcst anredOpanyeckye U TpaHCIEHACHTHbIE (PYHKIINN

Hckomble hyHKIIMM, 3aBUCAIIME OT MHOTUX IIEPEMEHHBIX M YpaBHEHMsI, OTTUCHIBAIOIIME TaKHUe
3aJ1a4i, KOTOPbIE MOTYT CO/IEPKATh CIIOKHBIE TIPOU3BOIHBIE UCKOMBIX (DYHKITH i

CMelaHHbIE 3a0a49M;

1.
2.
3.

3ajaun, KOTOPBIE COCTOST B PELICHUH YPABHEHUN MPU 3aJaHHBIX HAYAJIbHBIX YCIIOBHUSIX
3amaun, ipu GOPMYITUPOBKE KOTOPOH CTABATCS TPAHUYHBIC U HAYAIbHBIC YCIOBHS
3ajaun, KOTOPBIE COCTOST B PELICHUH YPABHEHUU MPU 3aJaHHBIX TPAHUYHBIX YCIOBHUSAX

PaznoctHag cxema 3T0:

1

2.
3.
4.

JuckpeTHbIN ananor quddepeHnnaIbHON 3a1aun
JIMCKpETHBIN aHAIIOT CUCTEMBI JINHEWHBIX YPaBHEHU I
Cucrema HEJIMHEMHBIX YpaBHEHUI

Cucrema mudepeHIanbHbIX YpaBHEHHH

VY CcTONUYHUBOCTE CXEMBI DTO:

1.
2.

HenpepeiBHasI 3aBUCUMOCTD €€ PEILEHUSI OT BXOJHBIX JaHHBIX
Cy1ecTBoBaHHME U €IMHCTBEHHOCTb PEIICHUS pa3HOCTHOM CXEMBbI



3.
4.

HenpeprpiBHAs1 3aBUCUMOCTB €€ PEIICHUS OT IPAHUYHBIX YCIOBUN
HernpepeiBHast 3aBUCUMOCTD €€ PEILICHUS OT HAYaJbHBIX YCJIIOBUI

CeTka - 2T0:

1

2.
3.
4.

Koneunoe MHOkecTBO PyHKLIMI
KoneuHoe MHOKECTBO OTPE3KOB
Koneunoe MHOKeCTBO TOYEK

beckoHeyHOe MHOXKECTBO TOYEK

[Ia0moH — 3T0:

1.
2.
3.

4.

Ha6op y3110B, ucnonb3yemsblii Ui anpoKCUMaliu GyHKITHI

HaGop y3110B, UCITOIB3yeMBbI [T allTPOKCUMAIHU (DYHKITHH, BXOISIIMX B TMHEHHOE ypaBHEHUE
Habop ceTok, ucnosb3yemsplii 171 aIPOKCUMAIIMU TPOM3BOIHBIX, BXOAAIINX B

Qg depeHuaIbHOe ypaBHEHUE

Ha6op y3110B, ucnonb3yemsblii Ui allipoOKCUMALU TPOU3BOIHBIX, BXOIAIIMX B
muddepeHmanbHOe ypaBHECHUE

HesBHas pa3sHocTHas cxema — 3T0:

1.

2.

Pa3nocTHas cxema, B Ka)KJ10€ ypaBHEHUE KOTOPOM BXOAUT OJJHO HEM3BECTHOE 3HAYEHUE UCKOMOM
byHKIIUH

Pa3nocTHas cxema, B Ka)kJ10€ ypaBHEHHUE KOTOPOM BXOIAUT O0JIee 0JTHOTO (TpH) HEM3BECTHBIX
3HAYEHUS UCKOMBIX QYHKITHIT

Pa3nocTHas cxema, B KaXKJ10€ YypaBHEHUE KOTOPOH HE BXOAST HEU3BECTHBIC 3HAUEHHSI MICKOMBIX
byHKIIHAHA

Pa3zHocTHas cxeMa, B KaKJ10€ ypaBHEHHE KOTOPOM BXOJIUT HECKOJIBKO 3HAYEHUI HE3aBHC UMOM
IIEPEMEHHOMN

SIBHas PpasHOCTHAA CXeMa — 9TO:

1.

Pa3zHocTHas cxeMa, B Ka)KJ10€ ypaBHEHHUE KOTOPOW BXOJUT OJTHO HEM3BECTHOE 3HAYEHHUE NCKOMOM
byHKIIIN

Pa3zHocTHas cxeMa, B KaKJ10€ YpaBHEHHE KOTOPOU BXOJUT HECKOJIBKO HEM3BECTHBIX 3HAUECHUI
UCKOMOMW (hyHKIIMU

Pa3znocTHas cxeMa, B KaK/10€ YpaBHEHHE KOTOPOW BXOJHUT OJIHO 3HAYCHUE HE3aBUCUMOMN
MIEPEMEHHOM

Pa3znocTHas cxeMa, B KaK/10€ YpaBHEHHE KOTOPOU BXOJUT HECKOJIBKO 3HAUYECHUIN HE3aBUCUMOU
MEPEMEHHOMN

[lorpeumocts — 370:

1.
2.
3.

4.

Ilokasarens cTeneHu, ¢ KOTOPBIM LIAr BXOJUT B OL[EHKY IIOTPEIIHOCTH

3HaYeHH UCKOMOH (DYHKIMH NMPH (PUKCHPOBAHHOM 3HAUYCHUN HE3aBUCHMOU MEepeMEHHON

370 pa3HHIla MEX/ly TOYHBIM U IPUOIKEHHBIM 3HAUEHUSMH UCKOMON (DYHKIIUH NTPU
(buKCHPOBaHHOM 3HAUYEHHH HE3aBHUCUMOM NEpEMEHHOM

Pa3zHuna mMexay nmpaBbIMM YacTIMU U PepeHInaIbHOr0 YpaBHEHHs TP OJCTAHOBKE B HETO
TOYHOTO U MPUOIMKEHHOTO PELICHUS

Hess3ka — 570!

1.
2.

Pa3zHuna Mexxay TOUHBIM U PUOTMKEHHBIM pelieHHeM TU(GepeHIIHaTbHOTO YPaBHEHUS
Pa3zHuna Mexay nmpaBbIMM 4acTSIMU JU(PHEPEeHIIMATBHOIO YPaBHEHUS MIPU [I0JICTAHOBKE TOYHOT'O
Y IpUOIM>KEHHOTO 3HAYEHUS B HETO

Pa3zHuna Mexx 1y paBbIMH U JIEBBIMM YacTSIMU JU(PPEpEeHIHaIBbHOTO YpaBHEHUS IPU
MOJICTABJIEHUHU B HUX TOYHOTO M MPUOIMKEHHOTO 3HAYEHUM

OT0 nokaszareib CTENEHH, ¢ KOTOPBIM IIIar CETKHA BXOAUT B OTPEHIHOCTD



Kpaesble ycioBus — 370:

1.

2.

4.

JlonoHUTENbHBIC YCIOBUS 3aJaHHbIe s AU PepeHIInaIbHOTO YpaBHEHUS IPU OJHOM
3HAYEHUM 3aBUCUMOU ITIEPEMEHHON

JlomoyHUTENbHBIE YCIOBUS 3aaHHble s MU depeHInaibHOro ypaBHEHUs IPU
(UKCUPOBAHHOM 3HAYEHUHU OJTHOM HEU3BECTHOMU ISl CUCTEMbI HEITMHEHHBIX YPAaBHEHUN
JlomoHUTENbHBIE YCIOBUS I U PEpeHINATbHOTO YPaBHEHUS 3aJaHHbIE€ B HECKOJIBKUX
3HAYEHUAX HE3aBUCUMON ITEpPEMEHHON

VYcnoBus CyIIECTBOBaHUS €IMHCTBEHHOIO KOPHSI HEJIMHEHOTO YPaBHEHHUI HA OTPE3Ke

HavansHble ycnoBus — 3To:

1.

2.

JlomoIHUTEIbHBIE YCIOBUS 3aJaHHbIe U U PEepeHINaNIbHOTO YPaBHEHUS IIPU OJTHOM
3HAYCHUM 3aBUCUMOU IIEPEMEHHON

JlonoyHUTENbHBIE YCIOBUS 3aaHHble A7 TU(depeHnaIbHOro ypaBHEHUs IPU
(UKCHUPOBAaHHOM 3HAYEHHH OJJHON HEM3BECTHOU VIS CUCTEMbI HEIMHENHBIX YpaBHEHU N
JlonoyHuTENbHBIE YCIO0BUS IS U GEpeHINaNIbHOTO YPaBHEHUS 3aJaHHbIE B HECKOJIBKUX
3HAYEHUAX HE3aBUCUMON ITEPEMEHHON

VYcnoBus CyLECTBOBaHNS €IMHCTBEHHOIO KOPHS HEJIMHENHOIO YPaBHEHHU HA OTPE3Ke



JIncT BHeceHNs H3MeHeHU I
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JIncT BHEeceHUsI M3MEHEeHUM

JlomomHEHY ¥ UI3MEHEHHS B pabovyro MPOrpaMMy JTUCITUTUTHHBI
Ha 2020/2021 y4eOHBIH TO

B nporpammy BHOCSITCS clieAyIOIIHEe U3MEHEHUS

1. OGHOBEHBI TUTYJIBHBIE JIMCTHI paboueil MporpaMmsl, (OHAA OLEHOUHBIX CPEJCTB
B CBSI3M C UW3MEHEHHEM BEJIOMCTBEHHOW TMPUHAIJICKHOCTH — MuHnucrepcTBy
npocaemenus: Poccuiickoit @enepanum.
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JIncT BHEeceHUsI M3MEHEeHUM

JlonoJIHEHHST ¥ KI3MEHEHHS B Pa00UYyIO IPOTPaMMYy JTHCIUILTHHBI
Ha 2021/2022 y4yeOHbIi ro1

B nporpammy BHOCSTCS CclieAyIONIUe U3MEHECHUS:

1.06n0BneHa u comtacoBana ¢ Hayunoit 6ubnuorexoit KI'TTY um. B.I1. Acradbera
«Kapra mwureparypHoro oOecnedeHus (BKJIIO4as SJICKTPOHHBIE PECYpPCHI)»,
colepikamiasi OCHOBHYIO H JOMOJHHUTEIBHYIO JIHTEpParypy, COBpPEMEHHBIE
npodeccuoHanbHble 0a3bl JAHHBIX U NHOOPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI.

2.00H0BneHa  «Kapra ~ MarepuanbHO-TEXHUYECKOW  0a3bl  JHUCITUTUIUHBIY,
BKJIIOYAIOIIAsT ayJTUTOPHUH JJIsi MMPOBEICHUS 3aHATUN JIEKIIMOHHOTO THUIIA, 3aHSATHI
CEMHUHAPCKOTO TUMA, KYpPCOBOIO TPOCKTUPOBAHUS (BBIMOJHEHUS KYpPCOBBIX
paboT), TPYNIOBBIX W WHAUBUAYAIbHBIX KOHCYIbTAIMW, TEKYIIETO KOHTPOJI
YCIIEBAaEMOCTH U NPOMEXKYTOUYHOW  arTecTalWy,  MOMEUIEHHUS [
camocrosaTenbHOM pabothl oOyuaromuxcs B KITIY um. B.IL. AcrtadneBa) u
KOMIUIEKC JIMLIIEH3MOHHOTO M CBOOOJHO paclpoCTpaHseMOro MNpOrpaMMHOTO
obecrieyeHus

[Iporpamma mepecMoTpeHa u 0100peHa Ha 3aceTaHN U Kad ephl
"12" mas 2021 r., mpotokoi Ne 9

BHeceHHbIE UIBMEHEHUST YTBEPKIALO:

3aBenyromuit kadeapoiu \L/ H.W. Tax

Ono6peno HMCC(H)

21 mas 2021 r., npoTtokoi Ne/
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4. YYEBHBIE PECYPCBI
4.1.KAPTA JIMTEPATYPHOI'O OBECIIEYEHUSA JTUCHUIIJINHBI
[MTPOI'PAMMUPOBAHUWE BbIYNCJIUTEJIBHBIX AJITOPUTMOB
JJIA 00y4aoIuXxcs 00pa3oBaTe/ibHOW NPOrPaMMBbI
Hanpasnenune noarotosku 44.03.05 Ilenarornueckoe oopasoBanue (¢ AByMs NpOoQHUIsIMU MOATOTOBKU), HANIPABIEHHOCTh (IIPO(UIIb)

00pa3zoBaTeIbHON MPOTPAMMBI

Marematuka u nuHpopmaTHka

10 O4YHOH popme 00yUeHUA

HaumeHnoBaHue MecTo xpaHeHnusi/ 3J1eKTPOHHBbIN | KoJI-BO 3K3eMILIAPOB/TOYeK
ajapec AocTymna
OCHOBHAS IUTEPATYPA
Typuak, JI. 1. OcHoBBI uncieHHBIX MeTo/10B [Tekct] : yuebHoe mocooue / JL.U. Typuak, [1.B. | Hayunas 6ubmunoreka KI'TIY um. 46
ITnoTHHKOB. - 2-€ u31., mepepad. u gom. - M. : DUSMATIIUT, 2002. - 304 c. - B.II. AcradreBa
baxsanos, H.C. Uucnennsie metonsl [Teker] : yaeOHOE mmocoOue utst CTyaeHTOB (u3.-MaT. cren. | Hayunas oubmmoreka KITIY mwm. 17
By30B / H. C. baxsanos, H. Il. XKunkos, I M. KoGenbkoB. - 3-¢ u3z., gom. u nepepad. - M. : B.I1. ActadbeBa
bunowm. Jlaboparopus 3uanuid, 1987. - 636 c.
Jlammank, M. I1. Yucnennsle MeTonsl [Tekct] : yueb. mocobue mis crya. By3oB / MLIL. Jlamuwk, | Hayunas oubmmoreka KITIY wum. 20
M.J. Parynuna, E.K. Xennep; [lox pen. M.IL. Jlanuuka. - M. : Akanemusi, 2004. - 384 c. B.I1. AcradneBa
Koncnexktsl nexmuit mo kypcy "Umcnennsie Metons!" [Texcr] : yuebnoe mocobme / T. A. | Hayunas 6ubmmorexa KITIY mm. 99
CrenanoBa. - Kpacnosipck : KI'TIY um. B. I1. Acradbesa, 2010. - 164 c. B.I1. AcradneBa
JONOJIHUTEJIbBHAS JIMTEPATYPA
I'mmepmyTtnuaoB, P.®. Uumcnennsle Meroasl : ydebHoe mocobue / P.®. ['mnbMyTanHOB, OBbC «YHuBepcuteTckas WHu By tyanbHbli
K.P. XabuOynnuna ; MuHucTepcTBO oOpazoBaHusi W Hayku Poccum, DenepaibHOe OuOIMOTEKA OHJIAHY HEOTPaHUUYCHHBIN JIOCTYTI
roCyJapCcTBEHHOE  OIo/keTHOe  0Opa3oBaTeNibHOE  YUpEXKJIEHHE  BBICHIETO  00pa3oBaHHS
«Kazancknii HalMOHANBHBIA HCCIIEA0BATENbCKHI TEXHOJIOTUYECKHI yHUBepcUTeT». - KaszaHb :
WznatensctBo KHUTY, 2018. - 92 c. : un. - bubmuorp.: c. 88. - ISBN 978-5-7882-2427-5 ; To xe
[DnexTpoHHBIH pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=500887 (06.06.2019).
bamabxo, JI.B. YUucnennsie Mmeronsl : ydeOHoe mocobme / JI.B. bamabko, A.B. Tommiosa ; OBbC «YHuBepcureTckas WHuButyanbHeli
MunucrepctBo 00paszoBaHus W Hayku Poccuiickoii ®enepanuu, CeBepHbll (ApKTHUYCCKHIT) OuOIMOTEKA OHJIAHY HEOTPAaHUUYCHHBIN JIOCTYTI
¢benepansHbIi yHHBepcuTeT MMeHN M.B. JlomoHocoBa. - Apxanrensck : CADY, 2014. - 163 c. :
cxeM., Tabm., wmin. - ISBN 978-5-261-00962-7 ; To ke [DiaekTpoHHbIH pecypc]. -
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http://biblioclub.ru/index.php?page=book&id=500887

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

UncneHHble METOJNBI pelIeHus OOBIKHOBEHHBIX An(QepeHInanbHbiX ypaBHeHHH [Tekct]
yuebHoe nocodue / B. A. Pomanos [u ap.]. - Kpacnospek : KI'TIY um. B. II. Acradsesa, 2011. -
180 c.

Hayunas oubmmorexa KI'TIY um.
B.II. AcradreBa

83

YUYEBHO-METOJMYECKOE OBECIEYEHHUE JIJISI CAMOCTOSITEJIbBHOM PABOThI

ONeKTPOHHBIN y4eOHbI Kypc «YmcimeHnbie wMetonusl» aBT. CremanoBa T.A., KITIY wuwm.
B.I1.AcrapseBa URL: http://e.kspu.ru/course/view.php?id=272

DIIeKTPOHHBIA YHUBEPCUTET CAUT
KTIIY um. B.I1. AcradpeBa

NuauBuayansHbId 1OCTYT

PECYPCBI CETU UHTEPHET

OCHOBBI BEIYMCIUTEIBHON MaTeMaTHKHU

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

CBOOOHBIN AOCTYT

Buneosexuuu mo 4McICHHBIM METOIaM

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

CBoOoaHBIH oCTyT

PacrnonoB B.E., KnynuukoBa M.M. Jlekuuu no kypcy « HuclIeHHbIE METObI»

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

CBOOOHBIN TOCTYIT

NHO®OPMALIMOHHBIE CIIPABOYHBIE CUCTEMBLI U ITPO®

ECCHUOHAJIBHBIE BA3bI TAHHBIX

Hayunas 6ubnuotexa KITIY um. B.I1. ActadpeBa

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

JlokanbHas ceTh By3a

MesxBy30BcKas ayieKTpoHHas onbdanorexa (MOB)

https://icdlib.nspu.ru/

WNHuBuyanbHbIi
HEOTPaHUYEHHBIN JIOCTYM

Elibrary.ru [DnektpoHHbIi pecypc): 31eKTpoHHast OMOInOTeYHas cucTeMa : 6a3a JaHHBIX
COJICPIKUT CBEACHHS 00 OTCUECTBEHHBIX KHUTAX U TIEPUOJIUUYCCKUX U3TaHUAX HO HH(OpMaTHKeE /
Poc. madopm. moprai. - Mocksa. 2000- . - Pexxum noctyna: http:// elibrary.ru.

http://elibrary.ru

CBOOOAHBIN TOCTYII.

East View: yHuBepcalibHbIe 0a3bl JaHHBIX [ DIIEKTPOHHBIN pecypc] :
nepuoanka Poccnn, Ykpaunst u ctpan CHI, - Dnckrpon.man. - OO0 UBUC. - 2011 - .

https://dlib.eastvirw.com/

NnauBuyanbHbII
HEOrpaHUYEeHHBIN
JIOCTYTI

CoracoBaHO:
['aBHBII OMOIHOTEKAPH | .+ doprosa A.A.
(IOMKHOCTH CTPYKTYPHOTO TIoApa3iesieHusi)  (MOJIUCh) (Pamunus N.0)
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http://biblioclub.ru/index.php?page=book&id=436331
http://e.kspu.ru/course/view.php?id=272
http://library.kspu.ru/jirbis2/
https://icdlib.nspu.ru/
http://m1ibrary.ru/
http://caslvicw.com/

4.2. Kapta MaTepuajibHO-TeXHUYECKOI 0a3bl AMCIUNINHBI
AJis 00y4armmXxcsi 00pa3oBaTeJIbHOM MPOrPaMMbI
Hamnpasnenne nmoaroroku 44.03.05 Ilemarornyeckoe o6pazoBanue (¢ ABYMs IpOPMIIMHU ITOJATOTOBKH), HATIPABIEHHOCTh
(mpoduiib) obpazoBaTenbHOM MporpaMmel Maremaruka u nHbGOpMaTUKa
1o 04YHOM popme 00yUeHHA

Aynuropus OobopynoBanue
(HarisaHbIe OCO0Us, MaKeThl, MOJIeJIH, JJA0opaTOpHOe 000PyA0BaHNE, KOMIILIOTEP bI,
MHTEPAKTHBHBIE I0OCKH, IPOEKTOPbI, NPOrPaMMHOe 00ecreveHHe)

TSl TIPOBEICHMSI 3aHSATUH JIEKIIMOHHOTO THUIIA, 3aHATHUI CEMUHAPCKOTO THUIA, KYpCOBOTO MPOCKTUPOBAHUS (BBIMOJIHEHUS
KYPCOBBIX paboT), TPYIMNOBBIX U UHAUBUAYAJIBbHBIX KOHCYJIbTAI[UN, TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOU
aTTeCTalluu

AJIsA MPOBEAC HUSA 3aHATHI JEKIUOHHOT0 THIIA

[Tepencona,? Oob6opynoBanue
(Kopnyc Ne4) MapkepHast gocka — | wT., HOyTOyK — 101IT., MyJIBTHME AU HBIH
Ne 2-04 JIEMOH CTPAITMOHHBIN

KOMIUIEKC (TIPOEKTOp,

WHTEPaKTUBHAS JIOCKA,

komonku, USB-kamepa) — 1mrt., cucrema Buaeokonpepentcsssu Policom — 1.
IIporpammHoe 00ecmneyeHue

Anst O6pazoBanne 8 (umen3us Ne AAO.0006.00, noroop Ne JIC 14-2017 ot 27.12.2017

ITepencona, 7 Oob6opynoBanue
(Kopnyc Ned) Kommprorep— 9mit., mpoektop — 11T., HarssIHBIE TOCOOMS (CTEH/IBI), MapKepHas 1ocka — lImT. ¢ yCTPOHCTBOM ISl MHTEPAaKTHBHOM
Ne 2-06 JIOCKH, TOCKa MapKepHast — 1 miT.

IIporpammHoe 00ecneyenmne
Anst O0pazoBanue 8 (munen3us Ne AAO.0006.00, morosop Ne JIC 14-2017 ot 27.12.2017

ITepencona, 7 OoOopynoBanue
(Kopmyc Ned) Vuebnas 1ocka- 1 mr., mpoekTop-1mrT., KoMneTep- 1 mT., MapkepHas J0cKa- [ IIT., TeMOHCTPAMOHHBIH cTOI- 11T
No 2-11 IIporpammHoe 00ecmneyeHue
Linux Mint — (Co6oanas nunensus GPL)
[lepencona, 7 O6opynoBanue
(Kopnyc Ned) WHTepakTUBHAA JOCKA — lIIT., MATHUTHO-MapKEpHas JI0CKa — IIT., JOKYMEHT-KaMepa — 11mT.,
Ne 3-01 JEMOHCTpPAIlMOHHAs TTaHeNb (TelneBu30p) — 1mr., HOyTOyKH -131mT.

IIporpammHuoe o6ecneyenne
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Linux Mint — (Ceo6oauas nmunensus GPL)

Ilepencona, 7
(Kopnyc Ned)
Ne 3-02

Oo6opynoBanne

Kommnprorep- 1mT., HHTEpaKTHBHAS H0cKa - | 1IT., cucTeMa BuaeokoHdepeniicea3u Policom — 1 mt. (6e3 cetn), yueOHas gocka- 11T,
ITporpammHuoe oGecneyeHue

Linux Mint — (Ceo6oauas nuiensus GPL)

ITepencona, 7
(Kopmyc Ned)
Ne 3-11

Oo0opynoBanue

VYueOHnas gocka- 1., skpan-1r., npoektop- 1., komneroTep- 1 mT.
IIporpammHoe 00ecneveHue

Linux Mint — (CBoboanas nuiensus GPL)

Ilepencona, 7
(Kopmyc Ned)
Ne 3-12

O6opynoBanue
KoMmmnbrorep -101mrr., yuyeOHas mocka-1 mir.
IIporpammHuoe odecnevyeHue

Linux Mint — (Ceo6oauas nmunensus GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-13,3-14

O6opynoBanue
Kowmmbrorep-15mt., npuHTEp-111T., MapKepHas A0cka- 1 mIT., mpoekTop- 1 mIT., HHTepaKTUBHAs AocKa- | mT.
ITporpammHuoe obecneyeHue

Linux Mint — (Ceo6oauas nuiensus GPL)

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

Oo6opynoBanne
[Ipoextop-1urr., KoMnbroTEP-121IT., MapKepHast TocKa- 1 1IT., HHTepaKTUBHAs AOCKa- 1 .

ITporpammHuoe oGecneyeHue

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

7-Zip - (CeoGomas nunensus GPL);

Adobe Acrobat Reader — (CBo6oHas IuieH3 us);

Google Chrome — (CBoGoaHa s IMIIEH3HS );

Mozilla Firefox— (CeoGomnas mineH3us);

LibreOffice — (CoGoamast muensust GPL);

XnView — (CBo6oiHast IUIIEH3HUS);

Java — (CBoOoHas IuIeH3U 1),

VLC — (CBoboHas nHLeH3Hs );

JKusas matemarnka 5.0 (Kontpakt HKC-5-294/15 01 21.09.2015, mumensust Ne 201515111);
Geo Gebra (CBo6o O pacnpocTpaHseMas B HSKOMMePYeCKUX (Y4eOHbIX) HesIX JIMIEH3Hs)

[lepencona, 7
(Kopmyc Ned)
Ne 4-02

OoOopynoBanue

KommbroTep -1mr., mpoekTop- 11T, ”HTepakTUBHAs AOCKa- L ImIT., MapkepHast Jocka- L., yue6Has mocka- 1.
IIporpammHoe 00ecnede Hue

Linux Mint — (Co6oanas nunensus GPL)

ITepencona, 7
(Kopmyc Ned)
Ne 4-11

Oob6opynoBanue

VYyebnas gocka- .
IIporpammHoe 00ecneye Hue
Her
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Ilepencona, 7
(Kopmyc Ne4)
Ne 4-12

Oo6opynoBanue

Kowmrmbrorep — 10 mt., npoexktop — 1 1IT., UHTEpaKTUBHAA JIOCKa — 1 1IT., MapKkepHas JIocka — 1 mT.
ITporpammHuoe o6ecnedeHne

Linux Mint — (CBoboanas nunensus GPL)

JJISl TIPOBE/IeHUS CEMUHAPOB M JIA00PaTOPHBIX padoT

ITepencona,?
(Kopmyc Ned)
Ne 2-04

O6opynoBanne

MapkepHas qocka — 1 mt., HOyTOyK — 101IT., MyJIbTHME TUHHBIA

JIEMOHCTPALIMOHHBIN

KOMILIIEKC (TIPOSKTOP,

WHTEPaKTUBHAS JIOCKA,

kosonku, USB-kamepa) — 1mrT., cucrema Buaeokonpepentcsssu Policom — 1.
IIporpammHoe 00ecneyeHmne

Anpt O6pazoBanue 8 (yuiensus Ne AAO.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

[Tepencona,?
(Kopmyc Ned)
Nel-09

Oob6opynoBanue

Kommerorep-3mr., 3D-ipuraTep-11mT., cepBep-1mT., mpoexTop-11uT., mpuHTep-1 mMT., HHTEpPaKTHBHAS JOCKa- | IIT., MapKepHas J10CKa -
lurT., cucreMa BUaeoKHMepeHcBs3u [lomukom

ITporpammHuoe obecneyeHue

Linux Mint — (Ceo6oauas nmunensus GPL)

ITepencona, 7
(Kopmyc Ned)
Ne 2-06

OoOopynoBanue

Kommnprorep— 9mitT., mpoektop — 11mT., HarsIHBIE TOCOOMS (CTEH/IBI), MApKEpHAst JOCKa — 1IIT. ¢ yCTPOHCTBOM AJISI HHTEPAaKTUBHOMN
JOCKH, JOCKa MapKepHas — 1miT.

ITporpammHuoe obecneyeHue

AnbsT O6pazoBanue 8 (urensust Ne AAO.0006.00, norosop Ne JIC 14-2017 ot 27.12.2017

[Tepencona, 7
(Kopmyc Ned)
Ne 3-01

Oob6opynoBanue

WNuTepakTuBHAs Mocka — 11IT., MATHUTHO-MapKepHas JOcKa — IIT., JOKYMEHT-Kamepa — 11iT.,
JEMOHCTPAllMOHHAs TTaHeNb (TelneBu3op) — lmr., HoyTOyku -131mT.

IIporpammHuoe odecneyeHue

Linux Mint — (Ceo6oauas nmunensus GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-07

O6opynoBanne
Komnrwrorep - 12 mT., HHTepaKkTUBHASA JOCKa — 11IT., Jocka ¢ummyapT — 1 mT., MPOeKTop — 1 MmIT., KOJIOHKU — 1 TIT.
ITporpammHuoe odecneyeHue

Linux Mint — (Ceo6oauas nunensus GPL)

[Tepencona, 7
(Kopmyc Ned)

Oob6opynoBanue
Komnrerorep - 8 mIT., HHTEpakTUBHAS Jocka — 1mIT.,
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Ne 3-08

TeneBu3op — 1 mT., MapkepHas Aocka — 1 mT., mpoeKTop-1mT.
IIporpammHuoe odecneyeHue

Linux Mint — (Ceo6oauas nmunensus GPL)

Ilepencona, 7
(Kopmyc Ne4)
Ne 3-12

O6opynoBanne
Komnberorep -10mrT., yueOHasg qocka-1 miT.
ITporpammHuoe obecneyeHue

Linux Mint — (Ceo6oauas nuiensus GPL)

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

Oob6opynoBanue

Komnerorep-15mit., npuntep-1mrt., MapkepHas qocka-11iT., IpoeKTop-111IT., MHTepakTUBHAs JOCKa- 1T,
IIporpammHoe 06ecnevyeHue

Linux Mint — (CBoboanas nuuensus GPL)

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

Oob0opynoBanue
IIpoextop-1uir., KoMnbroTEP-121IT., MapKEpHAst TOCKa- 1 IIT., NHTepaKTUBHAs AOCKa- 1 mT.

IIporpammHoe 00ecneyeHmne

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

7-Zip - (CeoGomas nunensust GPL);

Adobe Acrobat Reader — (CBo6oiHast nuieH3us);

Google Chrome — (CeoGoaHas muieH3us );

Mozilla Firefox— (CBoOoaHast JmieH 3us);

LibreOffice — (CeoGoanas ymuenszus GPL);

XnView — (CBo6GoHast IUIIECH3U);

Java — (CBoOoHas JUIICH3U );

VLC — (CBo6oHast JMIECH3U );

XKusas matematuka 5.0 (Kontpakt HKC-/15-294/15 01 21.09.2015, muuensus Ne 201515111);
Geo Gebra (CBo60HO pacnpocTpaHseMasi B HSKOMMEPYECKUX (YUeOHBIX) eI X JIMLCH3 Hsl)

Ilepencona, 7
(Kopmyc Ne4)
Ne 4-12

O6opynoBanue
Kowmmbrorep — 10 mT., mpoekTtop — 1 1IT., UHTEpaKTUBHAA JOCKa — 11IT., MapKkepHas TocKa — 1 mmiT.
IIporpammHuoe odecneveHune

Linux Mint — (Ceo6oanas nuiensus GPL)

AJISI CAMOCTOSITEIbHOM PadoThI

Ilepencona,?
(Kopnyc Ned)
Nel-02

Oo6opynoBanne

KommnswroTep-10mrr., mpuaTep- 1111T.

ITporpammHuoe oGecneyeHue

Anpt O0OpazoBanue 8 (unensus Ne AAO.0006.00, morosop Ne JIC 14-2017 ot 27.12.2017
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