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1. MepeyeHb NIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHS MO JUCIUIIAHE, COOTHECEHHBIX C
IJIAHUPYEMBbIMHU Pe3yJibTaTaMH OCBOEHHsI OCHOBHOI oOpa3oBaTtenbHoil mporpammsbl 44.03.01
nefarornvyeckoe oopazosanue (nmpoduiab Maremaruka)

B pesynmprate ocBoenus OIIOIl OakamaBpuata oOOydYaronIuics JOHKEH OBJIAACTh
CJICAYIOIUMU PE3yJibTaTaMU O6y‘-IeHI/ISI IO AUCHUITIINHE

Koon PesyabTaTsl ocBoenuns OITOII IlepeyeHb MIaHUPYEMBbIX Pe3yJbTATOB
Kommementuu Cooepacanue Komnemenyuii™ 00yueHus 10 TUCUHILINHE
OIIK-3 OIIK-3 3namy:
TOTOBHOCTb K ICUXOJIOTO- | — HCTOPHUIO, TCOPHIO, 3aKOHOMEPHOCTH U
negarortieCKkomMy COIMIpoOBOKIACHUIO y‘I€6H0' MPUHIMUIIBI TOCTPOCHUS U (l)yHKIII/IOHI/IpOBaHI/Iﬂ
BOCIIMTATCJIBHOI'O IpoILecca 06pa30BaTCHLHLIX (nez[arornquKnx) CUCTEM, POJIb
u MECTO 06pa30BaHI/I${ B )KMU3HHU JIMYHOCTHU U
o011ecTBa;

—  OCHOBBI ICHXOJUIAKTHKH, TOJUKYIBTYPHOTO
00pa3oBaHUs, 3aKOHOMEPHOCTHU TIOBEICHUS B
COIMANTBHBIX CETSX;
— OCHOBHBIC 3aKOHOMEPHOCTH BO3PACTHOTO
Pa3BUTHSA, CTAANH U KPU3UCHI PA3BUTHUS U
COLMANMA3ALUY JTUYHOCTH, HHIAUKATOPBI U
WH/IMBUYaIbHBIC 0COOCHHOCTH TPACKTOPHI KU3HH
Y MX BO3MOXKHBIC JICBHAIIUH, IPUEMBI UX
JIUArHOCTHKH.

Ymems:
— 00markcs ¢ JeTbMU, IPU3HABATH UX
JTOCTOMHCTBO, IIOHIMAas ¥ IPHHAMAS WX,
=~ OCYIIECTBIATEH (COBMECTHO C TICHXOJIOTOM H
JIPYTHMH CTICIHATIMCTAMHA) TICHXOJIOTO-
TIeTarOTMYECKOE COMPOBOKACHUE OCHOBHBIX
001e00pa3oBaTEIbHBIX IPOTPAMM.

Bnademwb TeXHOJOTUAMU:
—  3alUThl JOCTOWHCTBA U MHTEPECOB
00yUaIOMIUXCsl, TOMOIIH JICTSIM, OKa3aBIIUMCSI B
KOH(MDJIMKTHON CUTYaluH /Ui HeOIAaronpusTHBIX
YCIIOBHSX;
— OKa3aHWs [TOMOIIH ¥ MOIICPKKH B
OpTaHM3AINH JESITEIHPHOCTH YUCHHIESCKIX OPTraHOB
caMOyTIpaBIICHHUS;
— co3maHus, MOJAEPKaHUA yKiIana, aTMochepsl u
TpaJHUINAN KU3HU 00pa30BaTEILHON OpraHU3aIiH.

2. Mecto mucuunjaudbl B ctpykrype OOII 6akanaBpuara

JlaHHAast TUCIUTUIMHA OTHOCHUTCS K 00513aTeNbHBIM JUCHUILIIMHAM BapUATUBHOM
gactu OIIOII BIIO noaroroBku crynento no HanpasieHuto 44.03.01 npoduins
«MatemaTtuka», HarnpaBjieHne NOAroToBKU «[legarornueckoe oopazoBaHue».

JucuumuinHa usydaercs Ha 4 Kypce

3. O6bem aucHHMILIAHBI (MOAYJIsI) B 3aYeTHBIX €IMHHIAX C yKa3aHHeM
KOJIMYeCTBA aKaJeMHYeCKHX 4YAacoB, BbIJIEJE€HHBIX HAa KOHTAKTHYH PpadoTy
odydJamIuxcs ¢ mpenoaaBaresieM (M0 BHIAaM 3aHSITHI) M HA CAMOCTOSITEIbHYIO
padoTy o0yuyarommxcst

OOmast TpymoeMKOCTh (00BeM) IUCIUIUIMHBI (MOJYJIS) COCTaBJISET 2
3aueTHBIX enuHull (3ET), /2 aKaJIeMUYECKUX YaCcOB.



3.1. O0bém auCHUIUIHHBI (MOIYJIs) 10 BHAAM YUeOHbIX 3aHATHII (B Yacax)

O0BLEM TUCHUILTUHBI

Bcero uacos

s OYHOU

dbopmbl
o0y4yeHHs

JUIST 3a09HOI
[o4HO-3204HOM

(dhopMbI
00yIeHMS

OO6m1ast Tpy10EMKOCTh TUCITUATITUHBI

72

KonTtakTHas pabota 00yJaromuxcs ¢ mpenojaBareneM
(o BuaM y4eOHBIX 3aHATHI) (BCEro)

AynutopHas padota (Bcero**):

12

B T. UUCIJIC.

Jlexniun

CCMI/IHapLI, IMPAKTUYCCKHUC 3aHATHA

IIpakTUKyMBI

JlabopaTopHbie paboThI

BreayauropHas pabota (Bcero**):

B Tom uucne, uHnuBuayanbHas pabota 00ydaronmxcs
C IIpenoiaBaTeseM:

KypcoBoe npoektupoBaHue

I'pynnoBasi, uHAMBHAYaJIbHASI KOHCYJIbTALMS U UHBIE
BUJIbI YU€OHOM JAESTENbHOCTH, TPEeIyCMaTPUBAIOIINE
IPYNIOBYIO WM UHIUBUAYAIbHYIO pabOTy
00yUaroIuxcsl ¢ MPernoaaBaTeseM

TBopueckas pabora (3cce)

CamocTosTenpHas padora o0ydaronmxcs (Bcero**)

56

By mpoMeXyTOYHOM aTTecTaluy 00y4YaroIerocs
(3aueT ¢ OICHKO)

4. ConepskaHue JMUCHUILUINHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE MO TeMaM
(pa3menaM) ¢ yka3aHMeM OTBEJEHHOT0 HAa HHUX KOJHMYECTBA aKaJeMHYeCKHUX

YacoB M BUJAOB Y4eOHbIX 3aHATHMH

4.1. Pa3nesibl JMCHUILTHHBI (MOIYJIs1) M TPYA0EMKOCTh 110 BHIAM Y4eOHBIX 3aHATHI

(B akaeMHYEeCKHX Yacax)

014 3a04HOU hopmbl 00yUeHUA

. Buabl yueOHbIX 3aHATHI, BKJIIOYAst
5 CaMOCTOSITEIbLHYIO PadoTy 00y4aroIuxcst
§ E ’§‘ M TPY/I0€MKOCTH (B 4acax) ®opmbi
Ne Paznen 8 '§ 3 aAyUTOPHBIE CaMOCTONTELHAS TEeKyLIero
n/n JUCHMILINHBI 2 y4eOHbIe 3aHATHS pabora KOHTPOJIS
a o0ysatommxcs yCIeBaeMoCTH
BCEero JICKITHH CEeMHMHAapBHI,
NpaKTH4YeCKue
3aHATHSA
1. | Teopus norpemHocCTEN. 11 2 1 8 JlaboparopHas
Pemenue cucrem paborta
JIMHEWHBIX YPaBHEHUH.




P Buabl yueOHbIX 3aHATHI, BKJIIOYAsI
- § . CaMOCTOSITEIbLHYI0 PadoTy 00y4aroIuXxcst
g ; § H TPYA0EMKOCThH (B Yacax) ®opmblI
Ne Paznen 8 :§ 3 aAyUTOPHBIE CaMOCTONTELHAS TEeKyLIero
n/n AU CIUILINHBI z y4eOHbIe 3aHITHS paGora KOHTPOJIsI
a 00yuaomuxcy yCIeBaeMocTH
BCEro JIEKIHH CeMHHAapPBI,
NpaKTH4YeCKue
SaHATHSA

2. | Pemrenne HenmmHEHHBIX 11 2 1 8 JlaGopaTopHas
YpaBHEHUN U CUCTEM pabora.
HEJIMHEHNHBIX YcrHbIit onpoc.
YpaBHEHU.

3. | NurepnonupoBanue 9 1 8 JlaGopaTopHas
¢bynkuuit. Metoabl pa0ora.
HAWITYYIIETO ITpoBepka
NPUOIINKECHUS. KOHCIIEKTA.

4. | Uucnennoe 9 1 8 JlaGopaTopHas
muddepeHMpoBaHue U pa0ora.
WHTETPUPOBAHUE. YcrHbIit onpoc.

5. | UncneHHbIe METOIBI 10 2 8 Jlaboparopuast
perieHus pabora.

Qg depeHIranbHbIX
YpaBHEHUMN.

6. | UucnenHoe 9 1 8 JlaGopaTtopHas
MHTETPUPOBaHUE pa0ora.
muddepeHIaTbHBIX
YPaBHEHUH B YacTHBIX
MTPOM3BOTHBIX.

7. | DmeMeHTHI JTMHEHHOTO, 9 1 8 NupuBunyans-
HEJIMHEHHOIr0 U HOE€ 3aJaHue.
JTUHAMUYECKOTO
MIPOTrpaMMHUPOBAHUS.

4.2 Coaep:kanue TUCHUTIHHBI (MOAYJIsI), CTPYKTYPHPOBAHHOE 10 TeEMaM

(pa3nenam)
Ne | HammeHoBaHMe pa3aesa
Conep:xkanue
n/n JUCIHUTLINHBI
1 Teopus norpemuocreii. Pemenue cucrem JMHEHHBIX YPABHEHUIA.

Cooepotcanue 1eKYuoHHO20 Kypca

1.1.

Teopuss MOrpemIHOCTEN.

Pemenue CHUCTEMBI
JUHEWUHBIX  YpaBHEHUU:
TOYHbIE METO/bI,

HUTCpallMOHHBIC MCTO/bI.

[Tpubmxennple uncna. [lonstue morpemHoctu. [leiicTBus Haf
OpUOMKEHHBIME — 9uclIamMu.  [lorpemrHocTd  BBIYUCIICHUHU.
Hcrounnku morpemHocTeili. AOCOMIOTHasT W OTHOCHUTEIIbHAS
NnorpenrHocTH. BepHble 3HaKH, CBSI3b KOJUYECTBA BEPHBIX 3HAKOB
M OTHOCHUTENIBHOM morpemHoctd. I[lpaBuia oOkpyrieHuss u
HOTPENIHOCTh OKpyrieHus. Metox ["aycca (cxema eIMHCTBEHHOTO
nenenust). I[lomHble MeTpHYECKHE IpocTpaHcTBa. Teopema o
CKUMAOIIUX  OTOOPAKEHUSAX B TOJTHOM  METPHUYECKOM
IPOCTpaHCTBE U ee ciaencrtBus. [IpuMeHeHHe TeopeMsl O
C)KHMAIOIIUX OTOOPAKEHHUSAX MPHU PEIICHHH CHUCTEMBI JIMHEHHBIX
ypaBHEHUN: METOJ MPOCThIX uTepanui. Meron 3eiimens.




n/n

HaumenoBanue pasjaesa
AMCUMILINHBI

Conep:xkanue

[IpakTnueckue cxemsl pemeHuss Ha OBM.

Temuvr I’lpClKI’I’lM'—l€CKMX/C€M

UHAPCKUX 3aHAMUU

1.1 | Teopus morpemHocteit. | Teopus  morpemHocteid. Pemenue  cuctemMbl  JTUHEHWHBIX
Pewenne CHCTEMBI | ypaBHEHUI MeToJioM ['aycca (cxema eIMHCTBEHHOTO NIENICHHS) C
JWHEHHBIX  ypaBHEHHUH: | Mcronb3oBaHueM Tabiui EXcel. Pemenne cucremMbl JTHHEHHBIX
TOYHBIE METO/Ibl, | ypAaBHEHUN METOJOM IMPOCTOM HTEPALMH C HCIOIb30BAHHUEM
WTEepaloHHbIe MeTOAbl. | OBM. Pemenue cucTteMbl JHUHEHHBIX YpPaBHEHHH METOJOM

3eitnens ¢ ucnonbzoBanuem JBM.

2 Pemienue HeJIMHEHHBIX YPABHEHUH M CHCTEM HEJMHEHHBIX YPABHECHUH.

Cooeporcanue 1eKYuoOHHO20 Kypca

2.1.

Pemenne  HenmHEHOTO
ypaBHeHus. Ilonatue o
METOJIE Hrrotona
peuieHus CHCTEMBI

HEJIMHEHNHBIX YPaBHEHUU.

Otnenenne kopHed ypaBHEHHS. [IpuOMKeHHOE BBIYHCICHHE
KOPHSI YpaBHEHUS C 33JJaHHON TOUHOCTHIO METOJIOM MOJIOBUHHOTO
nenenusd. IlpakThueckas cxema BBIYHUCICHHUS NPUOIMKEHHOTO
3HAQUEHHUS] KOpPHS YPaBHEHHUsI C 3aJJaHHOW TOYHOCTBIO METOJIOM
npoctol urepauur. Meton HploTOHa pelleHUsT HEIMHEHHBIX
ypaBHeHul. IIpaktnueckoe npumenHeHue merona Herorona mis
CHUCTEMBI JIByX HEIMHEHHBIX YPABHEHUH C IBYMSI HEU3BECTHBIMHU C
ucrnosb3oBanueM JBM.

Temuvr I’lpClKI’I’lM'—l€CKMX/C€M

UHAPCKUX 3aHAMUU

2.1 | Pemenue  HEMMHEHHBIX Otnenenne KopHel ypaBHeHUs. [IpuOInKeHHOE BEIYHCICHHE
YpaBHEHUM. Pewienue | KOpHs ypaBHEHM C 3aJaHHOW TOYHOCTBIO METOJOM I1OJIOBUHHOI'O
CHUCTEM HEJIMHENHBIX | AeieHusa. MeToa NpoCTOM HUTEepallMyd YHCJICHHOTO pPEIeHUs
YpaBHEHUHU METOJOM | YPaBHEHHUH. Ycenosus CXOAUMOCTH UTEPaLUOHHOU
HeroToHa. MOCJIEIOBAaTENbHOCTH.  [IpakTudyeckne cXeMbl  BBIYHMCICHUS

npuOIKEHHOTO 3HAYeHUsT KOPHS YpaBHEHUsS C 3aJaHHOUN
TOYHOCTBIO METOAOM TMpOCTOM wuTepauur. CXOAUMOCTh H
YCTOMYMBOCTb YHUCJIEHHOro Meroza. Merox Herorona penieHus
HEJIMHEHBIX YPAaBHEHUN U CUCTEM YPaBHEHMUIA.

3 NuTepnonupoBanne pynkuumii. MeToabl HaMJIy41iero npudJInKeHus .

Temobl npakmuquKux/cemuHapCKux 3AHAMULU

3.1 | Yucnennas ITocTpoeHre HMHTEPNOIANUOHHOIO MHOrowieHa Jlarpanika s
MHTEPIOJIALIUS. byHKuMKM,  3amaHHOM  Tabmmmeir.  OneHka — TOTPENIHOCTH
Anrebpanueckuit uHTEepnoaupoBanuss 1o Gopmyne Jlarpamxa. Beruucnenue
MHTEPNOJIAIIMOHHBII pa3feneHHbix pasHocTed. I[lepBbldi M BTOPOM MHOTOYJICHBI
MHOT'OYJIEH: ¢dopma | HeroroHa. [IpakTrueckas OLICHKA [IOrPEIIHOCTH
Jlarpamka u HproTona. | uHTEpriONMpoBanuss 1o (Gopmynam HerlotoHa. VYmioTHeHue
Meronsl HawTyyiero | Tabmun GyHKuuid. JMCKpeTHBI BapUaHT CpelHEKBAIPAaTHUECKUX
MPUOJIIKEHUS. npubmmkenuii.  Ilepeonpenenennas  cucremMa  JTUHEWHBIX

YpaBHEHUM. [lonsatne 06 ONPENCIICHUU  IapaMeTpPOB
(YHKIMOHAJIBHON 3aBUCUMOCTH. MeTo1 HAMMEHBIINX KBaIPATOB.
4 YucienHoe nudepeHuMpoBaHue U HHTErPUPOBaHUeE.

Cooeporcanue 1eKYuOHHO20 Kypca

4.1.

YucnenHnoe
nuddepeHnpoBaHne
WHTErPUPOBAHUE.

n

YucnenHoe nuddepeHpoBaHue Ha OCHOBE
WHTEpHOJIAIMOHHBIX  Gopmyn Jlarpawxka, HeroTtona. Merog
HeomnpeaeneHHbx ko3 ¢umuento. I[lorpemHocts  dopmyn
yuciaeHHoro nuddepenmupoanus. KsampatypHas dopmyna
npssmoyrosibHUKOB.  @opmynel  HeroTona — Koteca. Meton
HeompeneneHHbIX  kod(pdunuento. dDopMmyrna  Tpameuui.

®opmyna Cumncona. Ksagparypnas gopmyina 'aycca.




Ne

HaumenoBanue pasjaesa

Conep:xkanue
n/n JUCUHMILINHBI
Temobl npakmutteCKux/cemuHapCKux 3anaMuUl
4.1 | YucnenHoe Yucnennoe nugdepeHupoBaHie Ha OCHOBE UHTEPIOSIIIMOHHBIX
nuddepeHpoBaHue. dbopmyn Jlarpanxka, HeroToHa. Metonq  HeompeneIeHHBIX
K03 PHULIHEHTOB. ITorpemHocTts dopmyn YHUCJIEHHOTO
nudepeHITpPOBaHHS.
4.2 | YucnenHoe Ksanparypnas popmyna npsimoyroiasHukoB. @opmynsl HeroToHa
MHTETPUPOBAHMUE. — Koreca. Meron neomnpeneneHHbix ko3¢ dummentoB. dopmyna
tpanenuii. Popmyna Cumncona. KBagparypuas popmyna I"aycca.
S YucjieHHBbIE METOABI PelieHus: NP PepeHHATbLHBIX YPABHEHUI.

Cooeporcanue 1eKyuoHHO20 Kypca

5.1. | Yucnennsie MeTonbl | YncneHHble MeTo/Ibl pemeHns 3a1aun Komu 11 00BIKHOBEHHBIX
pelieHus muddepeHManbHbBIX  ypaBHeHM. Meron Pynre — Kyrra.
nuddepeHImaTbHBIX MHoOTOoII1aroBele METOEI.

YpaBHEHUM.
Tembl npaxmuyeckux|cemunapckux 3ansmutl

5.1 | Yucnennsle MeTonbl | YnciaeHHble MeTo/Ibl pemeHns 3a1aun Komu 11 00BIKHOBEHHBIX
pelieHus muddepeHManbHBIX  ypaBHeHUH. Merox Ditnepa. Meton
nuddepeHImaTbHBIX Oitnepa-Komm. Meropa Pynre — Kyrra. MHOromaroBsie METO/Ibl.
YpaBHEHUM.

6 YucienHoe UHTerpupoBaHue Au(PdepeHIHANbHBIX YPaBHEHHH B YaCTHBIX
MPOU3BOJAHBIX.

Cooepoicanue 1eKYuoHHO20 Kypca

6.1 | Yucnennoe Yucnennoe uHTErpupoBanue auddepeHnnanbHbIX ypaBHEHUH B
MHTETPHPOBAHHE YaCTHBIX MPOM3BOAHBIX, HAYAIBHBIC M KpaeBble YCIOBHSA. MeTon
QG epeHIaIbHbIX CETOK.

YpaBHEHUH B YaCTHBIX
IIPOM3BOJIHBIX,

HayaJbHbIE U KpaeBble
YCIJIOBHSI.

Temur I’lpClKI’I’lM'—l€CKMX/C€M

UHAPCKUX 3aHAMUU

6.1

Yucnennoe
WHTETPUPOBAHUE
nuddepeHImaTbHBIX
YPaBHEHUU B YaCTHBIX
IIPOU3BOHBIX,
HayvaJbHBIE U KPacBbIE
YCIIOBHSL.

Yucnennoe uHTerpupoBanue auddepeHnnanbHbIX ypaBHEHUH B
YACTHBIX ITPOU3BOAHBIX, HAYAJILHBIEC U KPAEBbIE YCIOBHUS.

6.2

MeTto/ CETOK.

MeTto/ CETOK.

7

DJIeMeHTBhI JIMHEHHOr0, HeJIMHEHHOI0 M JMHAMHYECKOIr0 NPOrpaMMHPOBAHMSA.

Temuvr I’lpClKI’I’lM’-l€CKMX/C€MMHClpCKMX 3aHAMUU

7.1 | DnemeHTHl JInHEWHOTO M1 | JIMHEHHOE MPOrpaMMHUPOBAHHUE. CuMIuieKc-MeTo .
HEJIMHEWHOTO JIBOMICTBEHHBIE 3a/1a4u. Beenenue B HEJIMHEWHOE
IIPOrpaMMUPOBAHMUSL. IIPOrpaMMHUPOBAHUE.

7.2 | DneMeHTHI BBenenue B tuHaMuueckoe nporpaMMupoBanre. MHoromaroBbie
JUHAMHAYECKOTO MIPOLIECCHI IPUHATHUS PELLICHUI.

POTrpaMMUPOBAHUSL.

5. llepeyeHb yueOHO-MeTOAMYECKOT0 O0ecleYeHHs ISl CAMOCTOSTeILHOM




patoThI 00YHAKNINXCS MO0 THCHUIINHE (MOTYJII0)

CamocrosiTesibHast padoTa CTYICHTOB

Koimuec
TBO
Ne | Haspanme pasgena, | yacoB B Cpoku DopMbI
n/n TeMbI COOTB. € 3a1aHus, BEIHOCHMBIC Ha BBINOJIHEHH| KOHTPOJIA
CaMOCTOSITEIbHYIO padoTy
TeMaTH4 |
€CKUM
IJIAHOM
Teopus 8 1.0nenka BiIMAHHA TOIPEUIHOCTEN
MOrPelHOCTH. apryMeHTOB Ha 3HaYeHHE QYHKIIUU.
Pemenne cucrem 2 IlpsiMble METOMBI PELICHHUS CHUCTEM
JIMHEeHHBbIX JIMHENHBIX YPABHEHUM.
1 YPaBHEHMIA. 3.MeTtoa MporoHkKH.
' 4AMeTo]1 OpTOTOHATTU3AIIHH. K 3a4eTy pedepar
1.Meton MonTe-Kapuio.
5.TouHble METOABI PEIICHUS] CHCTEM
JUHEUHBIX YpPaBHEHUHN. MAaTpPUYHBIN
Meron, wmeron Kpamepa, wmeron
I'aycca.
Pemenue 8 1.PemieHre HEIMHEWMHOTO ypaBHEHMS
HeJINHeHBIX METOJIOM XOp.
2. |ypaBHeHHIi H cHCTEM 2 KoMOMHMpPOBaHHBIA METOA XOpA U
N K 3a4eTy KOHCIIEKT
YPABHEHHMIA. KacaTeJIbHbIX.
3.Metoabt OTIENEHU  KOpHEH
HEJIMHEHHBIX YpPaBHEHUU.
HNuTepnonupoBanue 8 1. Annpoxcumanus GyHKIUH.
¢dyukumii. Metoanbl Hcnons3oBanue psaoB.
HAWJIy41Iero 2 MaTepnonsuus CrulaifHaMu.
NPUOJTHKEHUSA. 3.MHTEepIIONSAIIMOHHBINA MHOTOYICH
3 Opmura. naboparopHast
. .| K3auery
4 HaxoxeHue PUOJIIKAOIICH paborta
¢yHkuuu B BUAE.  CTCNECHHOM,
MOKa3aTeIbHOM,  APOOHO-TUHEHHOMH,
JorapupMUUECKON (YHKITHH.
YucieHnnoe 8 1. Annpoxcumanusi IpOU3BOJHBIX.
nuddepeHnupoBanmne Vaydmienue annpoKCUMaIuu.
4. |u yuCJIeHHOE YacTHble IPOU3BOIHBIE.
9 K 3a4eTy KOHCIIEKT
HHTEerpupoOBaHMue. 2/ crionb30BaHKe CIIAHOB.
3. KpatHbie uHTErpaibl.
4. Meton Monte-Kapio.
YucjaeHHbIE MeETOAbI 8
5 |Pelennus 1 KpaeBsie 3agauu.
" |anddepeHnnaAIBHBIX 2. Merton cTpenbOBbl. K 3a4eTy pedepat

YPaBHEHUIA.

3. MeToapl KOHEUHBIX Pa3HOCTEH.




aTTecTAllM| 00Yy4YAIOIINXCSI TT0 TUCIUTIHHE (MOTYTI0)

YucaeHHoe
HHTErpHUpoOBaHue
nd (l)g e[;[ — 1.BonHOBOE ypaBHEHHE.
A p uu 2. YpaBHEHHE TEIIONPOBOIHOCTH.
YPaBHEeHUM B 3 TTOHSITHE O CXEMAX K 3a4eTy KOHCITEKT
. pacuierieHus.

YACTHBIX
NMPOU3BOIHBIX.
3J1IeMeHTBI

N 1.Meton rckyccTBEHHOTO Oa3uca.
JUHEHHOTO, > MeTo ah o . all
HEJIMHEHHOro u 3'P TOZ IUTPAQHBIX QYHKIIIH. K 3a4eTy MHAMBHYAITH
AHHAMHYECKOT0 . Pemienue 3agau pacnpeneneHus HOE 3aJaHue

pecypcoB.
NMPOrpaMMHUPOBAHUS.
6. @OHI OLEHOYHBIX CpPeICTB /UIA TMPOBeJAEHUS] MPOMEKYTOUYHOM

6.1. IlacopT (poHIA OLEHOYHBIX CPEACTB MO TUCHHUILINHE (MOIYJII0)

Ne | Konrposaupyemsie pasaenst (temsr) | Kon KOHTPOJIMPYEMOH | HANMEHOBaHUE

/11 | AUCLHUIUIAHBI KoMmreTeHIuu* (MIu €€ 4acTH) | OLIEHOYHOTO
(pe3ynbTatThl O pazzenam) /| u ee ¢opMmynmupoBKa — no | cpeicTBa

JHCENIAHUI0

1. | Pazgen Nel. Teopus OIIK-3 JlaGopatopHas
MOTPEITHOCTEH. pabora,
Pemenue cucrem JIMHENHBIX cobeceoBaHue
ypaBHEHUU.

2. | Pazmen Ne2. Pemenue Henuneinpix | OIIK-3 JlaGopatopHas
YpaBHEHUHN U CUCTEM HEJTMHEUHBIX pabora,
ypaBHEHHH. cobecejoBaHNE

3. | Pazgen Ne3. MaTepnonupoBanmne OIIK-3 JlaGopaTopHas
¢Gynkunii. MeToabl HaWTydIIero pabora,
MPUOJIKEHUS. cobeceoBanue,

TECTUPOBAHUE

4. | Pazmen Ned. Yucnennoe OIIK-3 JlaGopaTopHas
Qg epeHIMpoBaHuE U pabora,
UHTETPUPOBAHUE. co0eceloBaHNE

5. | Paznmen Ne5. YncneHnble MeTOABI OIIK-3 JlaGopatopHas
pereHus pabora,

Qg depeHIMaIbHbIX YPaBHEHUH. cobecejoBaHNE

6. | Pazmen Ne6. Yucnennoe OIIK-3 JlaGopaTopHas
MHTETPUPOBAHUE pabora,
nuddepeHIMabHBIX YPAaBHCHUN B cobecenoBanme
YACTHBIX MMPOU3BOJIHBIX.

7. | Pazgen Ne/. DneMeHTHI OIIK-3 NuauBunyansHOE
JIMHEHHOTr 0, HEJIMHEWHOI0 U 3a7JaHue,
JIUHAMHAYECKOTO cobeceioBaHue,
IPOrpaMMUPOBAHUS. TECTUPOBAHUE

6.2. TunoBble KOHTPOJbHbIE 32/IaHUSI WU HHbIE MATePHAJIbI

B kadectBe ¢opMBI HUTOTOBOTO KOHTPOJISI 3HAHWUW MO IUCHUIUIMHE <«YUCICHHBIE METOIBI»

MPEAYCMOTPEH 3auém.

6.2.1. 3auer

a) TUIIOBBIC 3aJIaHUS




3ananue 1.
Pemnth cuctemy MMHEHHBIX ypaBHEHUH ¢ TOUHOCTHIO £€=10 4 Pa3IMYHBIMHU CIIOCOO0AMHU:

a) metoznom ["aycca (o cxeme ¢IMHCTBEHHOTO JC/ICHHS) ¢ MpUMeHeHneM tadui Excel;
b) meromom mpoctoii urepanuu Ha [I9BM;

c) wmetonom 3eiiaens na [IDBM.

Bapuanrl.
301x, — 014x, — 015x; = 100,
111x + 013x, — 0,/5%; = 013
01l7x, — 211x, + 0,/1x;, = O17;

Bapuant?2.
- 020x, + 160x, — 010x, = 030,
- 030x, + 010x, — 150x, = 040Q,
120x, — 020x, + 030x, = —060;

BapuanTt3.
912x, + 563x, + 781x, = 980,
384x, + 515x, + 286x, = 6,77,
418x, + 579x, + 121x, = 582,

Bapuant4.
—114x, — 004x, + 021x, = -124
025x;, —123x, — 017x, = 095
- 021x, — O17x, + 080X, = 256
Bapuant5.

073, + 124x, — 038x, = 058
125x, + 066x, — 078X, = 066
075%, + 122x, — 083x, = 092

3amanue 2.

a) OTaenuTh KOPHH 33aHHOTO YPaBHEHUS:
a) rpaduyecky;
0) ¢ ucrnoap3oBanuem [19BM.
b) C momoIp0 MUKPOKAIBKYISTOPA BEIYUCIUTD OJMH KOPEHb YPABHEHHSI C TOYHOCTHIO e=10°,
WCIIONIb3Ysl METOJT TPOCTON UTEPALUH.
c) CocraBuTh mporpamMmy [uis BbIYHCIeHHS ¢ momolnbio [IDBM Bcex KopHeil 3amaHHOTO

YpaBHCHUA MCTOAOM IMOJIOBUHHOT'O JCJICHUA C TOUYHOCTBIO 8:106.



BapuanTt 1. cOSX— (X —1)2 =0
BapuanTt 2. 8coSX— X = 6,
Bapuant 3. 05" +1= (X - 2)2;
Bapuant 4. 2X—Igx—-7=0;

Bapuant 5. X[In (X+1) =1.
3amanue 3.

a) CocraBuTh mpoOrpamMMmy JUlsi YTOYHEHHUS! OJHOTO M3 KOpPHEH ypaBHEHHUs MeToJoM HeioToHa c

TouHocThIo £=107,

BapuanTt 1. coSX— (X —1)2 =0

Bapuant 2. 8coSX— X = 6

Bapuanr 3. 05 +1= (X - 2)2;

Bapuant 4. 2X—Igx—-7=0;

Bapuanr 5. X[Ih (X+1) =1

b) Pemnth cucreMy HeIMHEHHBIX YpaBHEHUH MEeTOAOM HBIOTOHA ¢ TOYHOCTHIO
e=10°.
Bapuanr 1. {ilzn _('_X;zyz) ]: Hox=0

tg(xy+ 04) = x
Bapuanr 2.
06x> +2y* =

(x+05)% +y* = 06;

S|n(x+y) 11x = 0],
X% +y?

Bapwuanr 4.

sin(x+y)-1,2x= 0.2

Bapwuanr 5.
X2+ y? =1.

Xy — -
Bapuanr 3. {e =Xyt

3aganue 4.

a) Ilo 3amanHOW Tabnuue 3HAYEHWH (QYHKIHMHA COCTaBHTh (POPMYITY HHTEPIOJISIIHOHHOTO

MHorouseHa Jlarpanxa. [Toctpouts ero rpadk U OTMETUTH HA HEM Y3JI0BbIE TOUKHU.

Bapuanr 1.

x

2135

41117




Bapmuanr 2.

X|0]2]3
y|-1]-4|2
Bapuant 3.
Xx|-1]10|3
y|7]-114
Bapuanr 4.
X|7]19]13
yl2|-2|3
Bapuant 5
X|3|5]|7
y|4|-1|7

b) Belumciauth ¢ TOMOIIBIO  KalbKYJIATOpa OJHO 3HAYEHHE 3aJaHHON (QYHKIHMH IS
MPOMEKYTOUHOIO 3HAUYEHHsS] apryMeHTa C IOMOUIbI0 HMHTEPHOJISIIIMOHHONO MHOIOYJIeHa
Jlarpan»ka ¥ OIICHUTh MOTPEIIHOCTh WHTEPIOJISIINH.

X f(x)=
X

1,3 11,7777
2,1 4,5634
3,7 13,8436
4,5 20,3952
6,1 37,3387
7,7 59,4051
8,5 72,3593

Howmep Bapmanta | X
1 1,7
2 2,8
3 4,1
4 5,2
5 7,3

c) CoctaBuTh MPOrpaMMmy JJIsl YIDIOTHEHUS YacTH TaOJIHIbI 331aHHON (PYHKIINH, OIB3YSChH
WHTEPNOJSIIIMOHHBIMU (hopmynamu HeroToHa; mar cyoradynuposanus H=0,01.

X sinx
0,60 0,56464
0,65 0,60519
0,75 0,64422




0,80 0,68164
0,90 0,71736
0,95 0,75128
1,00 0,78333
1,05 0,81342
1,10 0,84147
1,15 0,86742
1,20 0,89121
Howmep Bapuanrta KoHniisl oTpeska cy0TabynupoBaHus
a b
1 0,65 0,75
2 0,75 0,80
3 0,80 0,85
4 0,85 0,90
5 0,90 0,95
3ajganue 4.

1) BbIYHCIUTH C MOMOIIBIO KABKY/ISITOpA 3HAYCHUE TPOU3BOIHOM (DYHKIINH, 3a1aHHON TaOIMYHO,
HCIIONB3YSL.
a) MHTEPIOJSIIIMOHHYIO (hopMyiy Jlarpanika, OlEHUTh MOTPEIIHOCTh METO/IA;
0) uHTEPNOIALMOHHYIO popMyTy HbIOTOHA, OLIEHUTH OTPEITHOCTD METO/Ia;
B) METOJI HEONPEACICHHBIX KOAPPHUIIMEHTOB.

HOMEp BapHaHTa bynkmus f(X) Xo
1 sinx 0,6
2 COSX 0,05
3 sinx 1,05
4 COSX 0,85
5 sinx 0,95

2) BbIUHCINTE C MOMOIIBIO KATBKYISTOPA HHTErpai 3aganHoi ¢yHkuuu mpu N=10mo dpopmyire:
a) MPSIMOYTOJIBHUKOB;
0) Tpanenuii;
B) CumricoHa.
[Tpou3BecTH OICHKY MOTPEITHOCTH METOJIOB HHTETPHPOBAHUS.

2,2 2,4 _ 0,03x
1. jde; 2. J' € dx;
2 X 04 X
18 - 3,6 2
3, .[%sz)dx 4.j5mg(X—Jd>c
08 X 162 2

5. jl(x -e* )1)(;

3) CocraBuTh NMpoOrpaMMy BBIYMCICHHS HWHTerpana 3agaHHod (yHkumu no ¢opmyrne CumricoHa.
Hcnonb30BaTh BapuaHThI 3a1aHUS 2.

3amanue 5.
Pemmts 3anauy Ko st nuddepennmansuoro ypasuenus y'=f(X, y) Ha orpeske [a; b] mpu
3aJJaHHOM Ha4aJbHOM YyCJI0OBUH Y(a)=Cw miare HHTerpupoBanus h:




1) wmeromom Ditnepa:
a) Ha KaJIbKyJsaTope ¢ marom 2h;
6) na IIBM c mrarom h;
B) MOCTPOUTH TpauK HHTETPATBLHON KPUBOH;
2) metoroM Diinepa — Koru:
a) Ha KaJIbKyJIsTope ¢ marom 2h;
0) mocTpouTh rpaduK UHTETPaTbHON KPHBOIA;
3) meroom Pyrre —Kyrra Ha [I9BM c marom h.

Howmep f(x, y) a b C h
BapHAHTA
1 . 1 1
1-sin(0;75x - y) +E 0 0 0
X
2 y 1,8 2,8 2,6 0,1
X+ COS——
5
3 Xy +sinx 0 1 2 0,1
4 COSG.,SX— yz) -13 -1 1 0,2 0,2
S 1+ 02y Binx - y? 0 1 0 0,1
3ananue 6.
IIpumeHsAss Meron ceToK, HaWTH pemeHue 3axadn Jupuxne Ui ypaBHeHus Jlamiaca
2 2
% +% =0 B kBagpare ABCD ¢ Bepmmmuaamu A(0;0), B(0;1), C(1;1), D(1;0¢ marom h:é. [Tpu
X y

pCIICHUH 3aJa4ydl HMCIIOJIb30BaTh WTEPAIMOHHBIN mporecc ycpeaHeHus JlnOMaHa 10 MOTydeHUs
orBeTa ¢ TouHocThro 10 0.001.
KpaeBbie yciioBus MPUBEICHBI B TA0INIIE BAPHAHTOB.

HOMep U |AB U |BC U |CD U |AD
BapuaHTa
1 30y 30(1-X) 0 0
2 30(1-y) 20+/x 20y 30x(1-x)
3 20y 20 20y 10x(1-x)
4 0 50simx 50y(1-Y) 0
5 30 .
y 30 30sin”Y 0
2
3amanue 7.
Hcnonb3ys METOJ CETOK, PEeIIUTh CMELIaHHYIO 3agady A AudQepeHnnanbHoro ypaBHEHUs
2
napaboIMYecKoro Tuma a—l: :% (ypaBHEHHS TEIUIONPOBOJHOCTH) MpPU 3aJaHHBIX HaYaJbHBIX
X

yeaoBusax U(X, 0)=f(x), u(0, t)=m(t), u(0.6, t)=(t), rae x € [O; 0,6]. Pemenue Boimomuuth npu h=0,1
s te [0; 0,01],cuuras 0 =1/6:
a) Ha KaJIbKYIIATOPE;

6) Ha ITIDBM.
HauanpHble yCI0BUS IPUBE/ICHBI B TAOIUIIC BAPHAHTOB.
Howmep Bapuanra f(x) o(t) Y(t)

1 C0S2X 1-6t 0,3624




2 2x(1-x)+0,2 0,2 t+0,68

3 0,3+x(x+0,4) 0,3 6t+0,9

4 lg(2,63-x) 3(0,14-1) 0,3075
5 X(x+1) 0 2t+0,96
3amanue 8.

[To 3amanHON Tabnuue 3HAYeHWH (QYHKIUM TOCTPOUTH METOJOM HAMMEHBUIMX KBaJpaTOB
JMHENHYIO U KBaIPATUYHYIO PETPECCUH C UCIOJIB30BAHUEM:
a) KaJIbKYJISTOPA,;

6) IDBM.

CpaBHI/ITB BCJINYMUHBI cpeﬂHeKBanpaTqucm/Ix OTKHOHGHHﬁ.

1.

X 0,10 0,30 0,44 0,60 0,70 0,80 1,00 1]10
y 0,25 0,50 0,65 0,55 0,40 0,30 0,22 0/15
2.

X 1,30 1,40 1,64 1,70 1,80 2,00 2,10 2|30
y 6,10 4,80 3,90 3,20 4,00 5,10 5,80 6|05
3.

X 1,30 1,40 1,60 1,70 2,00 2,10 2,80 2|50
y 2,40 1,80 1,24 1,40 2,30 90 3,00 3]20
4.

X 0,40 0,70 0,90 1,10 1,40 1,60 1,70 2|00
y 0,15 0,83 1,65 1,52 0,90 0,31 0,25 0/10
5.

X 2,00 2,50 2,70 2,90 3,20 3,40 3,70 4100
y 0,11 0,81 1,05 0,90 0,23 0,18 0,10 0/05

IlepeyeHb BONPOCOB K 3a4eTy:

AOCOIIOTHAS ¥ OTHOCUTENIbHAS MOTPEIIHOCTH MPUOIKEeHHbIX uncen. [IpaBuno okpyrieHus

yucen.

Merton I"aycca perieHnst CHCTEM JIMHEHHBIX ypaBHEHUH (CXeMa €IMHCTBCHHOTO JICIICHUS).

Metoa mpocToit urepauu (Ui CUCTEM JTUHCHHBIX YPABHEHUH).

Meton 3enaens.

Dransl NIPUOIMKEHHOTO PEIICHS YPABHEHHI C OJTHUM HEU3BECTHBIM.

OTtnenenrie KOpHEW HETMHEHHOTO ypaBHeHUS. [ paduueckoe oTaeneHne KopHew.

Mertox MOJOBUHHOIO JEJNEHUA. YCIOBHUE OKOHYAHMS IPOLECCa JEJIEHUS NPU 3aJaHHOU

JIOMTYCTUMOMW MOTPEITHOCTH.

8. JlocTato4yHOe yCcIOBHE CXOAUMOCTH UTEPAIIMOHHON MOCIEA0BATEIHHOCTH.

9. VYcnoBue OKOHYAHHS UTEPAIMOHHOTO TIpoIiecca MPHU 3aIaHHON JOITYCTUMOM MOTPEITHOCTH.

10.Meton npocToii urepanuu (Ui HEIMHEHHBIX YPaBHEHU ).

11.Metox HeroroHa.

12.3anavya uHTEPHOAMPOBAHUS TAOTUYHON (PYHKIIUH.

13.aTepnonsanuoHHbI MHOTOWIEH Jlarpanika.

14 . TaOnuibl KOHEUYHBIX PA3HOCTEH.

15.WuTepnonsuuonabie MHOrowieHbl HpioToHa. OmeHka MOTpentHoCTed WHTEPHOJISIIMOHHBIX
dopmyn HeroToHa.

=

NOoOkWN



16.006paTHOE UHTEPIIONIMPOBAHHE.

17.Yucnennoe  auddepenuupoBanue. OOmmii  ciaydaid  BBIYUCICHUS  MPOM3BOIHOM
IPOM3BOJILHOTO TOPSIJIKA.

18.Yucnennoe muddepeHnrupoBaHne Ha OCHOBE HHTEPIOJIUOHHBIX (popmyn HpioToHa wu
Jlarpanxa.

19.TTorpemHoCcTh opMyIT yncaeHHOTO AU(HEPEHITUPOBAHUS.

20.Yucnennoe unrerpuposanue. KBagparypnas gpopmyia npsMoyroibHUKOB.

21.®opmynsr HetoTona — Koreca.

22.Dopmyna Tpanenui.

23.Dopmyna CumrcoHa.

24 Yucnennble MeTObI perieHus nuddepeHnnanbHbIx ypaBHeHuil. Meton Diinepa.

25.Meron Pynre —Kyrra.

26.YncnenHoe MHTErpupoBaHue Iu((epeHINaTbHBIX YpaBHEHUH B YaCTHBIX IMPOU3BOHBIX,
HavaJbHBIE U KpaeBble YCIOBUS.

27. Meton cetok ans 3amaun Jupuxiie.

28.Metoa ceTOoK 15l ypaBHEHUS TapaboIMIecKoro THIIa.

29.MeTo b HAMTYYIIIero MPUOTMKEHUSI.

30.Metoa HaMMEHBIITUX KBAJIPaTOB.

0) KpUTEpUU OIICHUBAHUS PE3YJIbTATOB O0YUCHHUS
TpeOGoBanus, mpenbsBIsieMble K OTBETaM, HANpaBiI€Hbl HAa MPOBEPKY JOCTUTHYTOTO
CTYJEHTaMHM YPOBHsI OBJIQZICHUsSI AMCLUMILIMHBI U opueHTHpoBaHbl Ha ®I'OC BIIO HampaBieHus
MOATOTOBKU OakasiaBpa.
B pe3ynbrare ocBOSHUS AUCIUTIIHHBI 00 yJAIONTUECS TOJIKHBI
3HaTh:
- OCHOBBI TEOPUHU MOTPELIHOCTEN;
- OCHOBHBIE YHCJIEHHbBIE METO/bI AITeOpPHI;
- METO/IbI IOCTPOCHUSI HHTEPIIOISIUOHHBIX MHOTOUJICHOB;
- METO/Ibl YUCJICHHOTO AU PEepeHInPOBAHNS U UHTETPUPOBAHUS,
- METO/IbI YUCJICHHOTO peteHus nuddepeHmanbHbIX ypaBHEHUH;
- METOJIbl YUCIIEHHOTO perieHus quddepeHanbHbIX ypaBHEHUN B YaCTHBIX POU3BOAHDIX;
YMETB:
- YUCJIEHHO pelIaTh HEIMHENHbIE YPABHEHUS;
- CTIOJIb30BAaTh OCHOBHBIE TIOHSTHS TEOPUH CPEAHEKBAAPATUYHBIX TMPUOIVIKEHUN s
MOCTPOCHHUS JIEMEHTA HAMTy4lIero NpUuOIMKEHUS,
- UHTEPIIOJNPOBATH U OLEHUTh BO3ZHUKAIOIIYIO TOTPELUTHOCTD,
- MPUMEHSTH GOPMYITBI YUCICHHOTO Tu(depeHITMPOBAHNS U HHTETPUPOBAHUS;
- IPUMEHATH METO/bl YUCICHHOTO penieHus: fudQepeHInanbHbIX YPaBHCHH U ypaBHEHUN B
YaCTHBIX MTPOU3BOHBIX;
BJIAJIETh!
- TEOPETUYECKUMU CBEJICHUSIMHU O YUCIIEHHBIX METO/1aX PEIICHUs MPUKIIAIHBIX 3a/1a4;
- HaBBIKaMU pa3pabOTKU KOMIBIOTEPHO-OPUEHTHUPOBAHHBIX BBIYUCIUTEIBHBIX AJITOPUTMOB
peuieHus MPUKIAIHbIX 33]1a4;
- HaBBIKAMHU peajiu3allid MaTEMaTUYeCKUX METOJOB Ha  KOMIIBIOTEPE IMyTeM
IpOrpaMMHUPOBaHUS;
- HaBbIKAMU MPUMEHEHUS] MNPOrPAMMHBIX MATEMaTUYECKUX [IaKETOB i pealn3aluu
MaTE€MaTUYECKUX METOJOB.
B) ONKMCAHUE IIKAJIbI OIICHUBAHUS

3a KaxJ10€ MPaBUIILHO BHIMOJHEHHOE 3a7aHue (MM MYHKT 3a/IaHKsl) CTYICHT mory4aeT 2 Gasia,
YaCTUYHO BBITIOJIHEHHOE 3a/1aHne — 10asu1, 3a HeMpaBWIBHO BHITIOJIHEHHOE 3a1anHue - 0 6amios.
OneHKHY BBICTABIISAIOTCS 110 CAEAYIOLIEH MIKae!



"3aureHo" - 0oxee 50 % - 4% Gonee O0anioB,
"He 3a4yreno” - 50%u MmeHee - 40u meHee 0aIOB.

6.2.2. YcTHOe codecel0BaHMe 10 TEOPeTHYECKOMY MaTepHaJly AUCHHUIIHHBI,
NMpoBe/ieHne TECTHPOBAHUS

Kputepuu ycrHoro codecenoBanus (ot 1 1o 5 0amios 3a ogHO 3aHsTHE):
2 Gamma - BBICTABISETCS CTYAEHTY, IOKa3aBIIEMY BCECTOPOHHHE, CHCTEMATH3MPOBAHHBIE, TIyOOKHME 3HAHHUS II0
paccMaTpuBacMOMY pa3aeily JUCHUILUIMHBL U YMEHUE YBCPCHHO NPUMECHATh UX IIPU PCIICHUH IIPAKTUYCCKUX 3a1a4,
1 63..]'[.]'[ — BBICTABJIACTCA CTYACHTY, B OTBCETC KOTOPOTO COACPIKATCA HECYIUIECTBECHHLIC np06em,l B 3HAHUAX
TCOPECTUYCCKOro MaTepurajia, JOIMYyCKarTCa OIIHOKHU B BBIOJTHEHUH 3a£[aHPII7[.
O OGamioB - BBICTABISIETCS CTYACHTY, B OTBETE KOTOPOTO COJCP)KATCS CYIIECTBEHHBIC MPOOEIBl B 3HAHHSIX
TCOPETUICCKOro Marcpuralia, J0IMyCKAarTCA IMPUHIIUITNAJIBHBIC OIIHMOKHU B BBITTOJIHCHUU SaﬂaHHﬁ.
IIpoBe/eHNe TECTHPOBAHMUSL:

3a PaBUJIBHBIM OTBET TECTA MCIBITYEMBIH MOIyJaeT 1 0aju1, 3a HENPaBUIIbHBIN WK HeyKa3aHHbIH oTBeT - 0 0ayioB.

6.3 MeToanueckue MaTepuaJibl, oNpee/siouue MPolueaypbl OleHNBAHUA 3HAHUI,
yMeHMii, HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XapaKTePU3YHOIIIUe 3TANbI
(opMupoBaHus KOMIIETEHI U

B kauectBe (QoOpMBI HUTOTOBOrO KOHTPOJS 3HAHUN MO AUCHUIUIMHE <«YUHCIIEHHBIE METOJIbI»
npexycMoTper 3ader. OOydaromuecs, CHCTEMaTHUeCKH padoTaronue Ha TaOOpPaTOPHBIX 3aHATHUSX,
MOJTy4YaloT 3a4eT M0 pe3ysibTaTaM HAKOMUTEIbHOW CHCTEMBbI, MPEICTABICHHON B TEXHOJIOTUYECKOM
KapTe.

HroroBas mpoBepka 3HaHMI CTYJEHTOB, HE HaOpaBIIUX B TEUYEHHE CEMecTpa HEOOXOIHMMBIX
0aJIIOB JUIS MOJIOKHUTEILHOW OIIGHKH, OCYIIECTBISICTCS B MUCHbMEHHON (MTOTOBBIA TECT) M YCTHOM
dopme (Bompockl K 3adery 1o mucuuiuinHe). [lepedeHb BOMpOCOB, o0Opa3el] TECTOBBIX 3ajJaHH
colepkHUTCA B pabodeld mporpamMme U cooOmiaercs oOydarommmcs 3apaHee. TecTsl pa3maroTcs
HENOCPEJICTBEHHO BO BpeMsi 3adeTa M BKIIIOYAIOT MaTepHall 0 BCEM TeMaM Kypca, YKa3aHHBIM B
TeMaTU4eCKOM IuTaHe. JlJis MOJydeHUs OICHKU <3BadTeHO» HEO0OXOIMMO MPaBUIBLHO BBITIOIHUTH
6omee 50%,menee 50% paBUITBEHBIX 3aTaHUI — OI[EHKA «HE3aUTECHO.

Hroroselii Tect mo aucuuninie «Yuciaennnie MmeToanr» (30 BonpocoB Ha 120 MUHYT)

Vkaszanus: Bce 3apaHus nMeIOT 5 BApUaHTOB OTBETA, U3 KOTOPBIX NIPaBUIIbHBIN TOJIBKO OAMH.
Howmep BeiOpanHoTro Bamu oTBeTa 00BENTE KPY>KOUKOM B OJIAHKE ISl OTBETOB

1. VYKaxuTe TpaHullpl, B KOTOPBIX HAXOIUTCS TOYHOE 4ncio D, ecimu ero mpuoOIMmKeHHOE
3gauenne d=42,36 Haiineno ¢ Tounoctsio 10 0,7.
1) [42,06;42,66], 2) [41,96;42,76], 3) [41,86;43,864) [41,76;42,96], 5)
[41,66;43,06].

2. [Tpubnuxennoe 3HayeHue X=24,6035 umeeT OTHOCHUTENBHYIO MOTPEHIHOCTH Ox=2%.

Haiit aGCoMOTHYIO MOTPEIIHOCTD Ay.
1) 0,49207; 2)0,39501,; 3)0,21302; 4) 0,52908;4)803.

X=X =X =1
3. Jana cuctema <3X;, =X, + X; =2
X =X =X =3

n -
[pusectn cucremy k Bumy Xi = 2 @; +f(i=1n),n=3, W, TIPHUHSB 32
=1



HAYaJIbHOE TPHUOIIKEHUE XO = ( O0; O; 0;),HaiiTd TOYKH X(l), x@ UTEPALUOHHON
[IOCJIEI0BATEIbHOCTH.
N XP=(1;-2;-3), X=(4;-2;0)

2) XW = (-1; -2; -3), XD =(-4;-2;0);
3)xP=(1,2;8); X¥=(4;20);
4)XW = (1;-2;-3); X = (-4;-2; 0);
5) XW=(-2; 1;3); X? = (0;-2; 4);
3 L IX +X, =5
4, JlaHa cucTeMa JTMHENHBIX YPaBHEHUN |
2% + X, =3.

[IpeoOpa3oBaTh cUCTEMY K HOPMAJIBHOW CHCTEME, KOTOpasi TApaHTUPYET CXOTUMOCTh

UTEPaIMOHHOTO Mpolecca MeTo1a 3eHaess Il UCXOTHON CUCTEMBI.

1) 5x, +3x, =11 2) 3x, +5x, =11 3 5x, +3x, =8,
3%, +2X, =8, 2%, +3X, =8§; 3%, +2x, =11,
2x, +3%, =1 3x, +2%x, =1
3%, +5X%, =8§; 5x, +3%, =8.
5. 3anucaTh pacdeTHble (POPMYINIBI WTEPAIMOHHOTO TIpoliecca 3ehaenst ISl CUCTEMBI:
X, +X%, =5,
2% + X, =3.

1) V= —1,5)62 + 55, 2 V.= —O,6x2 + 22, 3 »= —0,6X2 + 22
v, ==06y, +16; v, =—15y, +4; v, =—15x, +4;

v, =—15x, + 55,

= _06x, + 4,
4)]y, =—-06x, +16; 5) {y 1 Y2

Y2 =15y, + 22

6. Kakoe ycioBue sBisieTcss KpUTEpUEM A JOCTHKEHMS 3aJaHHOM TOYHOCTH & TIpH
pEIICHUH CUCTEMBbI JUHEHHBIX YpaBHEHHH METOZOM MPOCTON UTeparuu? (,0 - METpHKa,
10 KOTOpOH OBbLIa YCTAaHOBJICHA CXOJAUMOCTD H TTOJIY4EHO O ).

1) PP, )< &;

2) ,O(x(k'l),x(k))sw,aﬂ;
a
3 P )< 4y
1-a
4) Px&D x®) < —5[(1—a)' a)l;
a

1-a)

5) Px&P, x®) < ¢l(1-a) ,a(l
a

7. Jlansl aBe Toukn 3-MepHoro npoctpancTsa X(-1,2,0)u Y(1,3,-2).Haittu L; (X,Y).
1)1;2)2;3)3;4)4;5)5.



B dewm 3akimovaeTcs 3tan OTAeNCHNUS KOPHEH NPH UCIIOJIB30BAHUH YHCICHHBIX METO0B

peleHus ypaBHECHHUA?

6) B HaxokIeHUH OTpe3Ka, COIepIKaIero Bce KOPHU YPaBHEHHSI.

7) B yCTaHOBJICHUM «TECHBIX>» IPOMEKYTKOB, COJIEPKALIUX TOJIBKO OJMH KOPCHb.

8) B ompeneneHun WHTEpBana, COACPXKAIIETO TOJIBKO KOPHH, HHTEPECYIOIIHE
BBIYMCITUTEIIS.

9) B HaxokICHUH OTpe3Ka, COIEPIKAILETO BCE MOJIIOKHUTEIHHBIC KOPHH YPABHEHUS.

10)B ycraHOBiIeHNH TPOMEXKYTKA, COICPIKAIIETO BCE OTPHUIIATEIILHBIC KOPHH YPaBHEHHSI.

9. Otnenuth rpaduuecKku KOpEeHb ypaBHEHUsT COSX -LnX = 0.
n(0os];  2fos1;  3)[n1s; #1552 5)[225].
10. Ha pucyHKe MpOWLTIOCTPUPOBAH OJMH M3 YUCICHHBIX METOJIOB PEUICHHS HE JTMHEHHOTO
ypaBuenus F(X)=0: y A
11)Merox npoCTOil UTEPAIUH.
12)Merox HeroToHa.
13)Mero MOJOBUHHOTO JEICHHUS. a R
14)Meron xop/. 0 -
15)KombunupoBanusiii Meton.  F(a)
11.  Vrounurs kopeHs ypasHerus (X-4)°— 2 = 0 Ha [5; 6] OHAM U3 YHCICHHBIX METOIOB C
TOYHOCTbHIO E =10°,
1)5, 150; 2) 5, 260; 3)5, 370; 4) 5,44 5, 580.
12. IlocTpouTh HHTEPHIOJALMOHHBI MHOrowieH Jlarpamxka ans (QYHKUMH, 33JaHHOM
TaOJIULIEN:
X 1 3 4
f(x) 12 4 6
1) Ly(X)= 2x*-12x+22; 2) L(x)=x*6x+11; 3) Ly(x)=3x*12x+24;
4) Ly(x)=x>-4x+8; 5) Lu(x)= 4x>-12x+24.
13. B Tabnwie mpuBeneHBI BBIUMCICHUS ISl HaXOXKICHUS 3HAYCHHS (YHKIUHU, 3aJaHHOMN
tabnuiel B Touke x=1,91 ,1moJb3ysiCh HHTEPIOJSAIIMOHHBIM MHOTOWICHOM Jlarpanixa.
xo=191]| x,=0,41 | x, =1,55| x,=2,67 | x; =3,84 o) Y, B
pi
x, =0,41 1,50 -1,14 -2,26 -3,43 -13,26 2,63 -0,1983
x, =1,55 1,14 0,36 -1,12 -2,29 1,053 3,75 3,561
x, =2,67 2,26 1,12 -0,76 -1,17 2,251 4,87 2,163
x,= 3,84 3,43 2,29 1,17 -1,93 -17,74 5,03 -0,283%

L3(1,91)41,(1,91)- S=4,15
Hcnonb3ys manusie Tabnuibl, Haittu [14(1,91).
1) 0,70297; 2)-0,70297; 3)-0,79207; Z4PAQ7; 5)-0,79702.



14.

15.

16.

17.

18.

[lepBas unTepnosiunonHas ¢popmyina Helorona umeer B

1) Pn(X) :y0+tAy0+ 1:(1:27:|')|12yo +".+t(t_1) ...... ¢—n+1)

0

ti(t +1) Ny 4t It +1)...'t +n-1)

2) Pa(X) =ynt tAyn1+
2 n!

3) P.(X) = % (X=Xg)-o- (X=X ). (X=X s1) e . (X— X,,)
=0 (X, = Xg)e-- (X = Xi_g) LIX = Xig)--- 06 — X)) ’

4) Pn(x) = Yo +tAyo+t[(t.+1) Dy, + .._+t[(t+1)"",'(t+n_1) "
nl

0!

ti(t+1)
2

N ti(t+D.... +n-1) 'y

5) Pn(X) = yn- tAyn-1 + Dy, ) = "

0-

B niepBoii untepnonsuonHoi ¢popmyne HeioTona t HaxoauTces o Gopmyie:

=X Dr=Xt% =X
h h h
at=""% . 52N
h h

HaiiTu 3nadenne npousBoaHon ¢pyrakimu f(X) , 3agaHHON TaOIMIICH B TOUKE
X = 32,HUCrob3ysl NEpBBII MHTEPIIONAMOHHBIA MHOTOWIeH HploTOHA.

X 32 33 34 35 36
F(x) | 5,657 | 5,745 5,831 5,9165,000

1) 0,056; 2)0,067;  3)0,078;  4)0,089;  5)0,099.

Hatitn 3nauenme npoumsBogHoi ¢yHkiuu f(Xx) B Touke X = 32, HCHOIB3YyS METON
HeomnpeaeleHHbIX K03 duruentoB. F(X) 3agana tadbnumei

X 31 32 33 34
F(x) | 5,568 | 5,657 5,745 5,831

1) 0,056; 2)0,067;  3)0,078 4)0,089;  5)0,099.

Berancnuth npuOInKeHHOE 3HAYEHWE MPOU3BOAHOW (PYHKIIMHU, 3aJIaHHOW TaONHICH B
TOUKe X=32,UCNONb3ysl HHTEPIOJIALIMOHHBIA MHOTOWIeH Jlarpanxa.

X 31 32 33

F(x) 5,568 5,657 5,745




1.) 0,056; 2) 0,067; 3) 0,078; 4) 0,0890%)99

1
19. Bemumcmuts wmmTerpan | = | x?sinxdx no dopmyme Tpamermit. 3HaueHHs
0

NOJBIHTETPAIbHON (PYHKIIMHU B Y3JIOBBIX TOUKaX MPHUBEACHBI B TaOIHIIE:

X |y=ik)
0 0
0,1 0,0010
0,2 0,0079
0,3 0,0266
0,4 0,0623
0,5 0,1199
0,6 0,2033
0,7 0,3157
0,8 0,4991
0,9 0,6345
1 0,8415

1) 0,2291;2) 0,3252;  3)0,4354;  4)0,5132;  5) Q21

20. IIpousBecTy OIEHKY MOTPEUTHOCTH MHTETPUPOBAHUS 1O (popmysie Tpameruit 1 GyHKIUI
f(x) = x2sinx na OTpe3Ke [0;1], h=0,1

1) 0,2820; 2) 0,0354, 3) 0,0055; 4) 0,0021, 5p61
3
21.Berauciuth uHTETpa no hopmyne Cumrcona npu N=6: I A1+ x dx.
0
1) 0,9951; 2) 1,85009; 3) 2,2105; 4) 3,2108; 5) 8%6

22. [IpousBecTH OLIEHKY MOTPEHIHOCTH HHTErpupoBaHus mo ¢opmyrne CUMIICOHA A

¢ynkuuu f(X)=+/1+ X Ha orpeske [0;3], h=0,5.
1)0,0008531; 2) 0,0009765; 3) 0,0010202; 4) 0,00253) 0,0031083.

23. Pemmnts MeronoM Ditnepa auddepeHnnansHoe ypaBHeHne ' = x°+3y Ha 0TpesKe [O;l] c
HauanbHbIM ycaoBueM y(0) = 2, mpunsis mar h = 0,2. y(1)yipuaumaer 3HaueHHE PaBHOE:

1) 24,5268; 2) 23,1561; 3) 22,2893; 4) 21,3294 (53281.

24 .Meton Diinepa pemrenus nudpepeHINaNbHBIX yPABHEHUH 3aKIII0YAETCA B IUKIMYECKOM
IPUMEHEHHUHU Tapbl (POPMYIT:

1) Ay =h-f (% k), yke1= Yk - Ay, k =0,1,2.....
2) Ayk = h-f (% yk), Yk+1= ¥k - Ayk, k=0,1,2.....

3) Ayk=0,1-f (% yx)- h,yk+1= yk + Ayk, K=0,1,2.....



h
4) Ayy = 5 f (X Yk), Yk+1= Yk - Ayk, k = 0,1,2

5) Ayx = h-f (% yk), yk+1= yk + Ayk, k =0,1,2

25. Hcnone3yst meroxn Oinepa-Kammu mis nuddepeHnuanpHOro ypaBHEHUS y’:X2 + 3y Ha
otpeske [0;1] ¢ HavanbubM yetoBueM Y(0)=2,npunss mar h=0.2,naiigem y(0,2).

1) 1,932; 2) 2,221; 3) 3,564, 4) 4,82)15,728.

0%u 0%
26. YpaBHEHHUE C YACTHBIMU MPOU3BOAHBIMU BUIA

—— + — = OHa3bIBaeTCs ypaBHEHUEM:
x®  dy®
1) mepeHoca; 2) BOJTHOBBIM; 3) TeII0NPOBOAHOCTH;
4) Jlamnaca, 5) ITyaccona.
27.

[IpumeHsis METONI CETOK, HAWTH penieHrue ypaBHeHHs Jlamaca B TOuke p KBajapara
IIpY KPAEBBIX YCIOBUAX, YKa3aHHBIX Ha PUCYHKE.

0 18 38 50
30
12
k q
U 3U 3U 4

1) 25,19; 2) 15,17, 3) 26,09
28 Jlna Qynkuuu u =

4)21,19;  5)16,59.

Ju
u (X,y) dacTHas TpPOHM3BOJHAS

MOXET OBITh 3aMEHEHAa
ox ),
Pa3HOCTHBIM OTHOIIICHUEM:

D (gj S
X )y h

29. Ucnonb3ys MeToJ HAaMMEHBIIMX KBAApaToB, HANTH NPUOIMKAIONIYIO (YHKLHUIO B BHJIE
nuHeHHON ¢yHKImu F(X, a,8)= ax + B i pynkuun y = f(x), 3agaHHON B TAOJIUYIHOM BHUJIC:



x |11 17 | 24 | 30
y |03 |06 1,1 1,7

1)y = 2,375 + 1,243; 2y =-0,X +1,8; 3)y = 0,735 — 0,581;

4)y =0,73% + 0,581; S5y =2,37% — 1,243.
30. Jlns dyHKIMH, 3aTaHHONW TaOIHUIIeH

X 1 1,5 2 3

y 0,2 0,5 1,1 2,2

MOCTPOCHA MpUOIMXKaromas duHeitHas ¢ynkmus F(X)=0,8x-1.Haiitn cymmy KBaapaToB

OTKJIOHEHUH G.

1)  1,14; 2) 1,25; 3) 1,36; 4) 1,42; 5) 1,58.

1. IlepeyeHb OCHOBHOW M [JONOJHUTENbHOH Y4YeOHOH JHMTepaTyphl,
HEeO00XO0IUMOii 1)1 0CBOEHUsI AMCHHUIIMHBI (MOTYJIs1)

A) OcHOBHasl IuTepaTypa:
1. JTarmuuk, M. I1. Yncnennsie Metos! [Tekct] : yaeOHOe mocooue s By3os / M. I1. Jlamuuk, M. .
Parynuna E. K. Xennep ; mox pen. M. I1. Jlamuuka. - M3a. 5-¢; crep. - Mocksa : Akanemus, 2009. —
384c. (KomnyectBo: 15)
2. Kupees, B. U. Uncnennsie MeToIbl B TpuMepax U 3amadax [Tekcr] : yueOHOe mocodue isi By30B
/B. . Kupees. - U3n. 3, crep. - Mocksa : Beiciras mikoira, 2008. - 48@. (KoyimuectBo: 5)
3. baxBanos, H. C. Yucnenusie MeToAbl [DnekTpoHHBIH pecypc] : ydeOHoe mocooue / H. C.
baxsamos, H. II. XKunkos, I'. M. KoGenpkoB. — DIEKTpOH. TEKCTOBBbIC NaHHbIE. — MoOCKBa
Jlaboparopus 3HAHUH, 2015. — 637 C. — Pexum JoCTyma:
http://e.lanbook.com/books/element.php?pll_id=70767

B) JlonoJiHuTEILHAS JIATEPATypa

1. PemernukoBa, E. B. BerumcioutenbHas maTeMaTuka [DIeKTpOHHBIH pecypc| : yueOHOe
nocobue . Tekcrorpadpuueckre ydeOHbie matepuansl / E. B. PemernukoBa, T. B. BypHbimesa ;
®I'bOY BIIO "KemI'V", HoBoky3neukuid uHctutyT (puiman). - HoBokysnenk : [HOU KemI'VY],
2015http://moodle.nkfi.ru/mod/page/view.php?id=2148
2. Manwnues, B. b. Yucnennsie MmeToabl. JJocTOBepHOE U TOYHOE YHCIIEHHOE penieHue nuddepeHii.u
anreOp.ypaBHenuii B CAE-cucremax CAIIP [DaekTponHslii pecypc] : ydebnoe mocoodme / B. B.
Mannues, B. B.I'nazkoBa, 1. A. Ky3smuna - 9. TekctoBbie nanubie. — Mocksa: HUL| UHOPA-M,
2016. - 152 c. -(BO:bakamaBp.) - ISBN 978-5-16-010366-2. -Pexum pgocryma:
http://znanium.com/catalog.php?bookinfo=423817
3. CnabHoB, B. JI. YuciienHbie MeTOBI [DNEKTPOHHBIN pecypc] : eknuu: yuyeOnoe mocoodue / B. 1.
CnabuoB ; VIHCTHTYT 3KOHOMUKH, yrpaBieHus u mpaBa (r. KasaHp). - DIIeKTpOHHBIE TEKCTOBBIC
TAHHBIE. - Kazaus :Ilo3nanue, 2012. - 192 . - Pexum JIOCTYyTIA:
http://biblioclub.ru/index.php?page=book&id=364221
4. Konpaes, B. JI. UncneHHble METOABI U MPOrPaMMHUPOBAaHHE [DIIEKTPOHHBIH pecypc]: ydeOHOe
nocobue / B. 1. Konnaes; nmox pex. JI. I'. ['arapunoii. - Jn. TekcroBbie anHbie. — Mocksa : POPYM
: HHO®PA-M, 2014. -336¢. - (I[IpodeccuonansHoe odpaszoBanue). - ISBN 978-5-8199-0333-9. —
Pexxum nmocryna: http://znanium.com/catalog.php?bookinfo=452274
5. ®omuna A.B. JlaGopaTopHbie pabOThI MO Kypcy <«HUHCIEHHBIE METOIBI. METOANYECKHUE
PEKOMEHIANNUU IS CTYJEHTOB THEBHOTO OTHENICHUs (PU3MKO -  MATEeMaTUYECKOro (axkyibTeTa. -
Hosoxky3nenk: U3parensctBo PO Kys3I'TIA. — 2008. - 32.




8. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIMOHHON CeTH
«AHTepHET», HEOOXOTUMBIX /ISl OCBOEHHUS TUCHUTLINHBI (MOTYJIs1)

1.www.nns.ru— HarmonansHasi 31eKTpOHHAsE OMOIHOTEKA.

2.www.rambler.ri —ITouckoBas cucrema.

3.www.yandex.rd—ITouckoBas cucreMa.

4 http://mathematics.ru# Y4eOHbIit MaTeprall 1o pa3IMYHbIM pa3jieiiaM MaTeMaTHKH.

S5www.exponenta.ru- [Ipumepsl NpUMEHEHUS MAaTeMaTHUECKUX MAaKETOB B 0Opa3oBaTeIbHOM
mporecce.

6.www.fismat.ru - Breiciias mMaremaTuka JJisi CTYJCHTOB — WHTETPajibl U MPOU3BOIHBIC, PAIbI;
JICKITUH, 3aJ1a4¥, YICOHUKH.

9. MeToauyeckue yKa3aHus IJsi 00y4alOIIHXCSl MO0 OCBOCHHIO TUCIHHIJIHHBI
(Moxyss)

9.1 Memoouueckue pekomenoayuu 01 cmyoeHmos

Pabouast mporpamma aucturuinabel “UuciaeHHbIE METOBI” MPU3BAaH MIOMOYb CTY/IEHTaM (PU3HUKO-
MaTeMaTHYeCKOTO (pakynbTeTa B OpPraHU3allUd CaMOCTOSTEIbHOW pabOThI MO OCBOSHHUIO Kypca.
PabGouas nmporpamMma  JUCIHMIUIMHBI COCTaBJIeHa B COOTBETCTBUM C  TOCYAapCTBEHHBIM
oOpasoBatenbHbIM cTangapToM BITO. B Heit mnpencrtaBineHbl MOAPOOHBIN TUIAH JIEKIUH 1O KaXXI0H
M3y4aeMoil TeMe, CIMCOK OCHOBHOM U JIOMOJHUTENIbHON JTUTEPaTyphl; MaTepHalbl MO MOATOTOBKE K
7ab0OpaTOpPHBIM  3aHSTHUSM, COACpXAlllue TIUIAHBI TPOBEACHHS  3aHATHW, 3aJaHus UL
CaMOCTOSITeNIbHOM paboThl. B koMmmiekce MpeacTaBieHbl 3a/aHus M TECT, OXBAThIBAIOLINE BCE
paszensl Kypca, KOTOpbIe MO3BOJIAT MPOBEPUTH YPOBEHb YCBOCHUS M3Y4E€HHOTO MaTepuana. [Ipexae
YeM MPUCTYNUTh K BBINOJIHEHUIO 33laHUN JUISI CaMOCTOSTENbHON padoThl, CTYAEHTaM HEOOXOIUMO
OPOCIYIIaTh KypC JEKIHA TO JaHHOMY paslieny, H3YyYUTh PEKOMEHIYEeMYIO JIUTEparypy H
NPUCTYNHUTHh K BBINOJHEHUIO 3afaHusl. Paboyas mporpaMMa COAEpKHUT TakkKe CIHUCOK BOIPOCOB K
3aueTy Mo U3y4yaeMou JUCIHILINHE.

CryaeHTam, H3ydaromuM JUCIUIUIMHY “UnCIeHHbIE METOABI PEKOMEHAYeTCs: 00s13aTeIbHOE
MOCEIICHUE JICKIIMK TPEroaBaTelis, IMOArOTOBKa K JIa0OpaTOpHBIM 3aHATHSAM (mpopaboTka
MaTepHaJoB JICKINi, pEKOMEH/IOBAaHHOH Y4eOHOH JINTEpaTyphl), aKTUBHAs paboTa Ha J1a00paTOPHBIX
3aHTHSIX, BBIMOJIHEHHWE M CJladya B yKa3aHHBIA IMperojaBaTelieM CPOK JOMAIIHUX M KOHTPOJIbHBIX
paboT, 3a1aHui I CaMOCTOSITEIIBHOW PaOOTHI.

Ha maGopaTopHBIX 3aHATHUSX 3a/JaHUS PACCUMTaHBl HA CAMOCTOATEIBHYIO pa3paboTKy
nporpaMM, HUX OTHaAKy M TecThupoBaHHe. BpiOop mnporpaMMHOro cpeacTBa Al pelIeHUS
MOCTABJICHHOW 3aJjaud CTYACHTOM OCYIIECTBIISICTCS MO CBOEMY YCMOTPEHHIO (3TO MOMKET OBbITh
JMeKTpoHHas Tabmuua; s3bIk [lackans ¢ ero rpaduueckuMyu BO3MOKHOCTSIMH, TPOTPaMMHBIE
CpEICTBA, OPHCHTHPOBAHHBIC HAa pEATH3AIMI0 MATEMAaTUYECKUX PpACUYETOB; SI3BIKH BHU3YaTbHOTO
IPOTPaMMHUPOBAHUS, TIO3BOJISIONINE CO3/IaBaTh COBPEMEHHBIN MOJIb30BaTEILCKUI HHTEpdElic U ap.).
Hauny4munii BapuaHT — HCIONB30BAaHUE CTYACHTOM B XOJI€ pEAIM3AINH MPAKTUYECKOTO 3aJaHUs
HECKOJIbKUX MPOrpaMMHBIX cpeAcTB. [Ipu BbIMONHEHUU J1a0OpPaTOPHOTO MPAKTHKyMa 3agadei
CTYJEHTa SIBIICTCS TONyYEHUE TOCTOBEPHOTO PE3ylibTaTa C KOHTPOJEM €ro TOYHOCTH. BaxkHoe
3HaueHue wumeer ¢GopMa MpeACTaBICHUS pPe3yJbTaTOB, KOTOpas YKa3blBaeTcsd CTYACHTaM
MpernoaaBaTeieM.

9.2 Memoouueckue pekomenoayuu 01a npenooasameei

Kypc “Yucnennsie MeTopI” BKIIIOYAET B ce€0sl M3yUCHHE 3JIEMEHTOB TEOPUHU MOTPEUIHOCTEH U
TEOpUHU MPUOIHKEHUH, OCHOBHBIC UHCIICHHBIE METO/IbI aIreOpbl U MaTeMaTHYeCKOro aHaiu3a. B Hem
paccMaTpuBalOTCS PA3IMYHBIE METOIBI MOCTPOCHUS HHTEPHOJSIMOHHBIX MHOTOYJICHOB, BOIPOCHI
yuclieHHOro JuddepeHInpoBaHusl W HUHTETPUPOBAHHUSA, a TaKXKe YHCICHHOTO pPEeUIeHHS
muddepeHINaTbHBIX YpaBHEHUH W ypaBHEHHH B YAaCTHBIX MPOW3BOJHBIX. [ NaBHas 0COOEHHOCTH
0o0y4eHHs OCHOBaM YMCJICHHBIX METOJIOB CBs3aHA C MHTEHCU(UKAIMel MpOoIeccOB HUCIOIb30BAHUS
Pa3IUYHBIX CHEIUATM3UPOBAHHBIX MATEMATHUYECKUX IMAKETOB U CHUCTEM MPOTrPAMMHPOBAHUS
BBIUMCIUTENbHBIX METONOB, KaK HWHCTPyYMEHTa peUIeHHs NpUKIAagHBIX 3anad. Teopus



OpUOJIMKEHHOTO  pElIeHUs MaTeMaTHYeCKUX 3a7ad IOCTOSHHO TIOMOJHseTcs Bce Oolee
COBEpIICHHBIMU YHUCJICHHBIMU MeToaaMu. Bce 3To TpeOyeT omnpeneneHHOro ypoBHSI IMOHUMAaHUS,
KOTOPBI HEOOXOIMMO 00ECTICYNTh B paMKaxX AUCUUILIMHBI "UHCIEHHBIE METOIBI".

JlMcuMIIMHA OCHOBBIBA€TCSI HA 3HAHMSX, [OJYYEHHBIX CTYACHTAMHU TpU HU3IyYCHUH
mucuuruinH - “AnreOpa”’,  “Maremarnyeckuii ananu3”. HaBbIkM, MONydeHHBIE TPU HU3YYEHUH
JUCHUIUIMHBL “YucIeHHble MeTONbI”, MCHOJIb3YIOTCS CTYIEHTAaMHU IPHU BBIOJHEHUU KYPCOBBIX U
JTUTUIOMHBIX padoT.

[Iporpamma o0yuenus kypca “UucieHHbIe METOIBI” JIOJDKHA COCTOSITh U3 CIETYIONTUX ATAIOB.
Bo-niepBbIX, 3TO OcBoeHHE MporpaMMmupoBaHuss Ha OBM U Hcnonb30BaHMS MaTEeMaTHUECKHUX
MAKETOB M MPOTPaMMHBIX CPEJCTB, OPHEHTUPOBAHHBIX Ha pPean3allii0 MaTeMaTHYECKUX PacueToB.
Bo-BTOpBIX, 3TO OCHOBBI UHUCIIEHHBIX METO/IOB, COJEpJKAIME M3JI0KEHHE KIACCUYECKUX 3anad
anredpbl ¥ MaTeMaTHuecKkoro ananuia. OCHOBHOE BHUMaHHE JODKHO OBITH YAENEHO BhIpaOOTKe
NPaKTUYECKUX HABBIKOB y CTYAEHTOB. TeopeTHueckoe OOOCHOBAaHHE METOJIOB PEKOMEHJIYETCs
IPUBOJIUTH JIUIIb B TOM Mepe, B KaKOW OHO HEOOXOAMMO ISl JIYULIEro YCBOEHUS M MPaKTUYECKOrO
npuMeHeHus. [Ipu M3ydeHuM AMCHUIUIMHBI HEO0O0XO0AMMO oOpamiaTh BHUMAaHUE CTYACHTOB Ha €€
MPUKIATHON XapakTep, Ha TO, T U KOTJa N3y4aeMble TEOPETUUECKHE MOJIOKEHUS U MPAKTHUECKHe
YMEHHUSI MOTYT OBITh UCIOJb30BaHBI B OyAylled JHeATeNbHOCTH, a TaKkKe IOJUYEepPKUBATh
OCOOCHHOCTH, BO3HHMKAIOLIME TPU MPOrpaMMUPOBAHMM BBIYMCIUTENBHBIX 3a1ad. HM3noxeHnue
MaTepuaia HeoOX0AUMO BeCcTH B (hopme, JOCTYIMHON MOHHUMAHUIO CTYACHTOB. METO/bl U3JI0KEHHUS
y4eOHOT0 Marepuaia cienyeT BhIOMpaTh, UCXOJS M3 TOTr0, KakoW M3 HUX Haubosiee mpUemieM JUIs
JYYIIer0 KOHTaKTa CO CTyJIEHTaMH M JIy4IIero YCBOEHHMs MMM ydeOHoro marepuana. C Ienbio
CUCTEMATH3allMM U 3aKPEIUIEHHs IOJYYEHHBIX TEOPETUYECKMX 3HAHMM M NPAKTUYECKUX YMEHHH
PEKOMEHAYETCSl TPEIyCMOTPETh CaMOCTOATENbHYIO paboTy cTyAeHTOB. [l mpoBepKH 3HaHUM
CTYJCHTOB PEKOMEHAYETCS MO OKOHYAHUM HM3YyUEHUS DPA3/AEJIOB MPOBOJUTH KOHTPOJIb, KOHTPOJIb
cleyeT MPOBOAWTH B BHUJE TECTOBBIX 3aJlaHUM, KOHTPOJbHBIX U JIaOOpaTOPHBIX pabOT, YCTHBIX
cobece0BaHU.

10. Ilepeyenb  MH(POPMANUOHHBLIX  TEXHOJIOTHH, HCHOJb3yeMbIX MNpH
OCYIIEeCTBJIEHHH 00pPa30BaTeJIbHOTO Mpolecca Mo TUCHUILUIAHE (MOTYJII0),
BKJIIOYAsl NepevYeHb MPOrpaMMHOr0 odecnedyeHUss U WHQOPMAIMOHHBIX
CIIPABOYHBIX cHcTeM (IPH HEOOXOAMMOCTH)

1. o6opyznoBaHHBIC ayAUTOpHHU (IEPCOHAIBHBIE KOMITBIOTEPHI);

2. ayquoBH3yalbHBIC, TEXHUYECKHE W KOMIIBIOTEPHBIE CpeICTBa 00ydeHHs (KOMIbIOTEpHas
cHCTeMa aBTOMAaTH3alluK, MaTeMaTHYECKUX BeruucieHuii Derive, npodeccronanbhas cpena st
BBITIOJTHEHUS BeruncieHnii Maple, snexrponnsie Tabmunbl EXcel,cucrema mporpaMmupoBaHust:
Turbo PascalosexTHO-0opuenTupoBanHas cpeaa: Delphi)u np;

3. HCHOIB30BaHME CIAWI-TTPE3EHTALNI TPU POBEACHUH JIEKIUI U OTIEIBHBIX CEMUHAPOB;
4 .Vicnonp3oBaHuE BU3yalbHbIX MaTepuanos Ha DVD-nocuTensx;

5.KoncynbTars 1mo BopocaM AUCIHIUIMHBI IIOCPEICTBOM JIEKTPOHHON TOYTHI.

11. Onucanme MaTepuaJIbHO-TEXHUYECKON 0a3bl, HeOOXOAUMOM ISt
OCyIIleCTBJICHHSI 00PA30BaTEIHLHOTO MPOIECCca MO AUCHHUIINHE (MOTYJII0)

Jns  ocymiecTBieHus: 00pa30BaTENbHOrO TIpolLecca M0 AUCUUIUIMHE «Yuciennvle Memoowvl»
(bakyapTET pacrojaraer:

a) ayIUTOPUSMHU JUIsl TIPOBEICHHUS JICKIIMOHHBIX 3aHATHH, OCHAMEHHBIX MYJIbTUMEIUNHBIM
000pyIOBaHUEM, a TAKXKE CHCTEMON 3BYKOYCHIJICHUS U MHKPO(GOHAMH TPU MPOBEICHUH ITOTOYHBIX
sansaTuil (ayn. 7203; 7207; 7114);

0) KOMITBIOTEPHBIMH KJIACCAMH ISl TPOBEACHUS JAa0OpATOPHBIX 3aHATHH, OCHAIICHHBIMU
KOMITBIOTEPAMU C MHUHHMMAJIBHBIMH CUCTeMHBIMU TpeboBaHusimu: [Ipoueccop: 300 MHz u Beiie;
omnepatuBHas mamsaTh. 128 MO u BhbIIIe; Apyrue yCTPOMCTBA: 3BYKOBasi KapTa, KOJIOHKH; YCTPOHCTBO
st urenusi DVD-nuckoB (ayn.7208)



12. Nnble cBeeHnss U (MJIH) MaTepPUATbI

12.1. IlepeyeHb 00pa30BaTEJIbHBIX TEXHOJIOTHIA, HCIIOJIb3yEeMbIX MPH
OCYIIeCTBJIEHHH 00Pa30BaTEJIHLHOI0 MPOIecca 1Mo TUCHHILTHHE (MOTYJTI0)

B pamkax yueOHOTO Kypca HMCIOJB3YIOTCS 3JIEMEHTHI TaKUX MEJarorn4ecKuX TEXHOJIOTHH, Kak
npobnemuoe obyuenne, MKT-TexHomornn, ciemyonye BUabl aKTUBHBIX U MHTEPAKTUBHBIX (HOPM
NPOBEJICHUST 3aHSATHUA: pa300p KOHKPETHBIX CHUTyalluil, TEXHOJIOTHs COTpyaHu4ecTBa (pabora B
MaJIbIX TPYNIAax), KOJUICKTHBHAS MBICTIUTEIbHAS JEATEIbHOCTD, TEMAaTHIECKUE TUCKYCCHH.

Paszbop xkonkpemmuwix cumyayuii 3aKIIOYaeTCs B aHAJIM3E U OLIEHKE Pa3JIMUYHBIX YHCICHHBIX
METOJIOB PEIHICHUs 33/1a4 BEIYMCIUTEIFHON MaTeMaTHKH.

Temamuueckue Ouckyccuu — TPEANONAralOT OOCYKAEHUE TMPOOJEMHBIX BOMPOCOB MEXKIY
rpynnamMy 00y4aroumxcs, apryMeHTUPOBAHHO OTCTAWBAIOLINX OMPEACIIEHHYIO TOUKY 3pEHHS.

IIpobnemnoe obOyueHue CBOAWTCS K CTHUMYJIMPOBAHUIO CTYACHTOB K CaMOCTOSTEIbHOM
«100BIYe» 3HAHUM, HEOOXOIUMBIX JUIS PEUICHUS KOHKPETHON 3a1a4H.

Texnonoaus compyonuuecmea (padboTa B MIIbIX TPYIIIAX) COCTOUT B ((OPMHUPOBAHHH YMCHHMA
3 PeKTUBHO paboTaTh COOOIIAa BO BPEMEHHBIX KOMAaH/AaX M TPYMIMax M J0OMBATHCS KAaueCTBEHHBIX
PE3yNIbTaTOB MPH BEIOOpE METO/IA PEIICHNS 33/1a4H, aJITOPUTMA €€ PEIICHHUS ¥ peaTn3aluy PeIIeHUs]
¢ ucnoiab3oBanuemM DBM.

12.2 3ansiTusi, NpOBOAUMbIe B MHTEPAKTUBHBIX (popMax

Ne Pa3zges, Tema TUCHMIIIMHBI O0bem ayTuTOPHOM padoThI ®opMbl padoThI

n/m B HHTEPAKTUBHBIX (popMax mo
BHaM 3aHsTHI (4ac.)

Jlekur. IIpakTnu. | JlaGop.

l. Pemenue HETMHEWHBIX | 2 Huckyccus
ypaBHEHUU u CHUCTEM
YpaBHEHUM.

HNUTOI'O no gfucuuiiuge:; 2




12.3. Oco0eHHOCTH peau3alui JUCHUILUTHHBI JI HHBAJIUI0B U JIHIL €
OrPpAaHNYEHHBIMHU BO3MOKHOCTAMMU 3/10POBbA

Hns  obecrieyeHus: oOpa3oBaHMsI  HMHBAJIMIAOB M OOy4aroUIUMXcs ¢
OTPaHUYCHHBIMA BO3MOKHOCTSIMH 37I0OPOBbSI  pa3palaThIBaeTCsl alanTHPOBAHHAS
oOpa3oBaTenbHasi TPOTpaMMa, WHIUBUAYAIbHBIA y4eOHBIM IJIAH C  y4eTOM
0CcOOEHHOCTEH UX MCUXO(DU3NIECKOTO PA3BUTHS U COCTOSHUS 3I0POBBSI.

OOyueHue o0OydYaroUMXCsi C OrPAHMYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbSI
OCYULIECTBJISIETCS Ha OCHOBE O0Opa30BaTENIbHBIX MPOTpaMM, aJalTUPOBAHHBIX IS
00y4eHHs yKa3aHHBIX O0yYarOIINXCS.

OOyuenue nmo oOpa3oBaTeNbHON MporpaMMe MHBAJIUAOB M OOYYaIOIIUXCS C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBBSI OCYIIECTBIISIETCS (PAKyJIbTETOM C YYETOM
0COOEHHOCTEN MNCUXO(PHU3UYECKOTO pa3BUTHUS, WHIUBHUIYAIbHBIX BO3MOXHOCTEH U
COCTOSIHHSI 37I0POBbS TAKUX 00YJaIONTUXCSI.

YHUBEPCUTETOM CO3HAIOTCA CIIELHUAIBHBIE YCIOBUSA JUUIS MOJIYYEHHUS BBICIIETO
oOpa3oBaHusl O 00pa30BaTENIbHBIM IpOorpaMMaM OOYYaIOIIUXCSl C OrPaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/I0POBBS..

CocraBurens (u): _Pomuna A.B., nouenr xap. MuMOM

(pamunus, unuyuaner u donorcnocms npenodasamens (etl))




