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1.Mecto nucuuniudbl (MoayJs) B ctpykrype OOII

Hucnunmuaa b1.B.16 «Ywuciennple METOAB» OTHOCUTCS K YacTH 0O0pa30BaTEIHbHOM MPOTpaM-
MBI, pOpPMHUPYEMON Y4aCTHUKAMH 00pa30BaTEIbHBIX OTHOIICHUH, HampasieHus noarotosku 09.03.03
[Ipuknannas undopmaruka, HarnpaBiaeHHOCTh (poduias) CucTeMHOE U IPUKIIATHOE POTrPpaMMHPOBa-

HHC.

JlMcIyIIMHA TpeIHa3HaYeHa JJIsl OCBOCHHS CTYJCHTAMU OYHOMN/OYHO-3a0YHOM/3a049HOM (op-
MBI 00y4eHusI B 2 cemectpe/2 cemectpe/l kypcee.

2. IlnaHupyembie pe3yabTaThl 00y4YeHHs MO JUCHUILINHE, COOTHECEHHBbIE C MJAHHpYe-
MBIMH pe3yJIbTATAMHU OCBOEHHsI 00pa30BaTeIbHON MPOrpaMMbl (KOMIETEHIUSIMA M UHIUKATO-
PaMH 10CTHKEHHs KOMITeTeHIIHiA)

I[Inanupyemsbie pe3ybTaThl 00y4eHUs MO JUCHUTIINHE
(MoayJ110), B COOTBETCTBUH

®opmupyemble
¢ HHANKATOPOM JOCTHKEHHS] KOMIETeHIIHH HaumeHnoBanue
KOMIeTeHIHH (KO,
HNupuxarop nocruskenuss | PesyjabTarhl 00yuyeHus no Jucuu- OLIEHOYHOI'0 Cpel-
coJiepKaHNe KOMIIe-
TeHIHH) KOMIIeTeHI[UH IUIHHEe(TeCKPUNTOPHI KOMIETEHIHN) cTBa
(kom, coepkaHue MHIUKA-
TOpa)
IIK-9 Crocoben 3namb TpUeMbl 1 METOJIbI BBIYUCIUTENbHBIX
MOJICIUPOBATh MIPU- MpoLEeayp, CHOCOObI BEIOOPa ONTUMAIIbHBIX
KnajHble (Ou3HeC) YUCJIEHHBIX METOJIOB, HEOOXOIUMBIX JJIs
MPOIIECCH U 00BEK- MIPUMEHEHHUSI CHCTEMHOTO0 1oIXoa B Gop-
THI IPEAMETHON MaJTA3allii PeIleHHs MPUKIIAIHBIX 3a1a9
obmacT Ymemv ucmionb30BaTh COBPEMEHHBIC KOM-
MIBIOTEPHBIC TEXHOJIOTHHU 1 TTAKETHI IPH-
KJIQTHBIX TIPOTPaMM JUISL PEIICHHUS YHCICH-
TIK-9.1. AemoHcTpUpyeT porp AP
HBIX 32124, JIKAITNX B OCHOBE IPUMCHEHUS
3HAHUE METOTUYECKUX OC- Tecmuposanue
CHCTEMHOTO ITOAX0/a B (hopMan3aIim pe-
HOB MO/ICIIMPOBAHHUsI IPO-
LIEHHs IPUKJIAJHBIX 3a1a4.
11eCCOB U 0OBEKTOB Mpe]l-
. Bnaoemwv 4ncneHHBIMHA METOaMH, METO/ 1A~
METHOH 00JIaCTH.
MU HHTEPIIOIUPOBAHHUS U CTIIaXKUBAHMS IKC-
MEpPUMEHTAIBHBIX JIaHHBIX, OIIBITOM BBIOOpa
OINITUMAJILHOTO YHCJIEHHOTO METO0/1a, HaBbI-
KaM1 ucroiib3oBanus Internet-pecypcos ais
M3YYCHUS U peaTH3aluil YUCICHHBIX METO-
JIOB TIPY PEIICHUH MPHUKIIATHBIX 33139 C
MIPUMEHEHHEM METOJIOB CHCTEMHOTO aHAIU-
32 U MaTeMaTHIeCKOTO MOJICITHPOBAHUS.
TIK-9.2. lemoHcTpUpyeT 3Hamb 0OCHOBBI MOJIETMPOBAHUS IIPUKIIAJIHBIX
YMEHHE PUMEHEHUSI 3Ha- TIPOIIECCOB U OOBEKTOB MPEMETHOM 00IacTu
HUH K MOJISTTUPOBAHUIO npH pa3paboTKe TPOrpaMMHOTO 00eCIEUEeHIIS
MIPUKIIATHBIX TPOIECCOB U J5(® Vuebno
00BEKTOB IPEAMETHOH 00- Ymems npuMeHATH HaBBIKU MOJIEIIMPOBAHUS
uccieoosamenvcKue

JIaCTH NIPH pa3paboTKe mpo-
TPaMMHOTO O0ecTieueHUs
HUC.

TPHKJIATHBIX TPOIIECCOB U OOBEKTOB MPEAMET-
HOU 00J1acTH mpy pa3padoTKe MPOrpPaMMHOTO
o6ecnieuenust IC

Brademwv HaBBIKaMU MOZIETTMPOBAHUIS TIPH-
KJIQ/THBIX TIPOIIECCOB M OOBEKTOB IPEAMETHON
obnacTy mpu pa3paboTKe MPOrpaMMHOTO odec-
neuenust UC

pepepamusnvie  pa-
bomul

ITK-9.3. Umeet npaktuue-
CKHUH OTIBIT MOJICITHPOBAHUS
MPOIIECCOB X OOBEKTOB Ha
rpuMepe KOHKPETHOM
MpeIMETHOW 00JIacTH.

3Hamb OCHOBBI MOJICITUPOBAHUS TIPOILIECCOB
1 00BEKTOB Ha IIPUMEpe KOHKPETHOW TIpei-
METHOI o0nacTu

Ymems mpuMeHATH OCHOBBI MOACITUPOBAHUS
MPOIIECCOB M 0OBEKTOB Ha TIPUMEPE KOH-
KpPETHOH IpeaMeTHOH 001acTH

Braoemv HaBBIKAMY TUIAHUPOBAHUS TIPOBE-
JIEHUS SKCTIEPUMEHTOB U 00pabOTKU UX pe-
3yJIETaTOB

Konmponvnuvie 3aoa-
HUs no meopemuye-
CKUM OCHO8aM Ouc-
YUNIUHBL




IIK-11 Cnocoden
OCYyIIeCTBJIATH MO-
AyJbHOE M MHTe-
rpanMoHHOE Te-
crupoBanne UC
(MUC), ycTpaHATh
(1o Mmepe BO3MO:K-
HOCTH) O0HApY-
sKeHHbIe HecooT-
BEeTCTBHS

IIK-11.1. lemouCcTpHpyeT
3HAHUE METOHOJIOTHYECKNX
OCHOB MOAYJIBHOTO U HHTE-
TPallOHHOTO TECTUPOBAHUSA
NC (MUC).

3name MareMaTHYECKHE XapaKTEPUCTHKU
TOYHOCTH HUCXOAHOI MH(pOPMALMK U MeToxa
OLICHKH TOYHOCTH ITOJy9C€HHOTO YHCICHHOTO
pelnieHns, HEOOXOAUMBIE IJIsl HCIIONIb30Ba-
HHUS MaTeMaTHYeCKHX METOIOB B (opMaiu-
3aIlMH PEIICHNI NPUKIATHBIX 3a/1a4.

Ymems BBIOMpaTh TpeOyeMBIii METOX B CO-
OTBETCTBHU C OCOOEHHOCTSIMH HPHUKIAJTHBIX
3a7a4 ¥ WMEIOIIMMHUCSI OTPaHMYCHUSIMU Ha
UX peau3anuio

Bnaoems uyvcneHHBIMH METOJaMH PEIICHUS
cucteM mupdepeHITHATBEHBIX U anreOpanye-
CKHMX YPaBHEHWi, METOJaMH NPUONMKEHHBIX
BBIYMCJICHUH WHTErPajloB W IPOM3BOAHBIX,
HEOOXOANMBIMHE ISl pealu3aliiii mpogdeccu-
OHAJIBHBIX KOMMYHHKAaIUi B paMKax Hpo-
eKTHBIX TPYII ¥ 00yYEeHHIO MOJIB30BaTeIICH
HH(OPMALMOHHBIX CHCTEM

Tecmuposanue

TIK-11.2. leMmoHCTpUpPYET
YMEHHE OCYIIECTBISTH MO-
JyJIbHOE U MHTErPaI[iOHHOE
tectupoBanue UC (MUC) n
yCTpaHATh (110 Mepe BO3-
MOJKHOCTH) OOHAPYKCHHBIC
HECOOTBETCTBHUSL.

3namb OCHOBBI MOAYJIBHOTO M HMHTEIPALH-
onHoro tectupoBanus UC (MUC)

Ymemv mpUMEHSATH METOIbI BBIYHUCIHTENb-
HOIf MaTeMaTHKH JUisl peanu3aiuu npodeccu-
OHAJIBHBIX KOMMYHHUKAIMH B pamKax Ipo-
€KTHBIX TPYIIII.

Bnaoemv wWaBbIKaMU MOAYJIBHOTO M HMHTE-
rparronHoro TectupoBanus UC (MUC).

Yyebno-
ucciedosamenvckue
pegepamuenvie pa-
6ombi
Koumponvuwvie 3a0a-
HUsL N0 meopemuuye-
CKUM OCHOBAM OUC-
YUNTUHDL

[TK-11.3. NUmeet npakTude-
CKHUH OIBIT MOAYJIBHOTO U
HMHTErPAI[IOHHOT0 TECTHPO-
BaHUs KoHKpeTHOoH NC
HHC).

3Hamb OCHOBBI MOAYIBHOTO M WHTETPaIH-
onHoro TectupoBanust UC (MUC)

Ymemv mpuUMEHATH METOIbI BBIYHUCIIHTENb-
HOIf MaTeMaTHKH Juisl peanu3aiuu npodeccu-
OHAJIBHBIX KOMMYHHUKAIMH B paMmKax Ipo-
€KTHBIX IPYIIII.

Brademvy HaBbIKAaMH MOIYJIBHOTO W HWHTe-
rparrorHoro TectupoBanus UC (MUC).

Yuebno-
uccnedosamenvbekue
pegepamuenvie pa-
6ombi
Koumponvuwvie 3a0a-
HUsL N0 meopemuuye-
CKUM OCHOBAM OUC-
YUNTUHDL

3. CTpyKTypa M cojepkaHue JHCUHUIIIMHbI

3.1. CTpyKTYypa AUCUMIINHBI

ouHasi popMa | ouHO-3a04YHas | 3aouHas ¢op-
TpyroemKocts o0y4eHusn ¢popma Ma
o0y4eHHUs o0y4eHus
O0mas Tpy10eMKOCTh 43.e. 43.e. 43.e.
4acoB 10 y4eOHOMY IUIaHy, U3 HUX 144
KoHTakTHas pa6oTa, B TOM 4ucCie: ayTUTOPHbIC 3aHATHUS:
— 3aHATHS JIEKIIMOHHOTO TUIIA 18 8 6
— 3aHATUS CEMMHAPCKOI0 THIA 36 18 6
KOHTPOJIb CAMOCTOSTENBbHOM paboThI 2 2 2
IIpomeskyTouHasi arTecTanusi JK3aMeH 36 36 9
CamocrositesabHasi padora 52 80 121

3.2. ConepxaHue TUCHMILIUHBI

(cmpyxmypuposannoe no pasdenam (memam) ¢ yKazanuem OmMeEeOeHHO20 HA HUX KOIUHeCmed
AKadeMu4ecKux 4acos u 6udbl y4eOHbIX 3aHAMULL)

HaumenoBanue
pazaenos (P)
uau teMm (T)
TUCHUIUIHHBI (MOYJIsT),

Bcero
(4achl)

KonrakTHas paéora
(paGoTa BO B3aUMOJeiCTBUH
¢ mpemnojaBaTeliem),
Yachl, U3 HUX

padora
o0yuaromerocs,
4yachl, B IEPHOJ

CamocTosiTeabLHAas
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Tema 1. IlorpemHocts pe-
3yJbTaTa YUCJIEHHoro peme- (12 (17 (22 |2 |2 |1 2 |2 |1 8 |13 |20
HUs 3aJ]a4l
Tema 2. YUuciieHHBIE METOIBI
peleHus: HeJauHenHbIX ypas- (20 |17 (22 |3 |2 |1 8 |2 |1 9 (13 |20
HEHUM
Tema 3. YucneHHbie METOIbI
L 19 |17 |22 |4 |2 |1 6 (2 |1 9 |13 |20
JIMHEHHOU anreOpsbl
Tewma 4. Uurepnonuposanune |18 (19 (22 |3 |2 |1 6 |4 |1 9 |13 |20
Tema 5. HucneHHOe UHTErpU- 16 |18 122 |2 1 6 la |1 8 |14 |20
poBaHHe
Tema 6. UucneHHbIe METOIbI
peuienust uddepeHnnab- 23 |18 |23 |4 1 8 |4 |1 9 |14 |21
HBIX YpaBHEHUI
B ToM umcne Texkymuii KoH- 2 |2 |2 2 |9 2
TPOJIb
IK3aMeH 36 (36 |9 36 |36 |9
HUTOro 144|144)1144| 18 | 8 | 6 36|18 6 | 2 | 2| 2 |36|36| 9 |52|80|121

Tema 1. ITorpemHocTh pe3y/IbTaTa YHCJIEHHOTO PeleHUs 3a1a4H

TouHble U NPUONIMIKEHHBIE 3HAYEHUS BEJIMYMH, TOUHbIE U NMPUOIMKEHHBbIE Yyncia. VcTouHnku
KJaccuukanuii norpemHocTeid. AGCONIIOTHAS U OTHOCHUTENbHAs MTOTPEIIHOCTH. BepHble 3HakH, CBSI3b
KOJIMYECTBA BEPHBIX 3HAKOB M OTHOCHUTENIBHON NMOTrpeIIHOCTH. IIpaBuna OKpyrieHus M MorpemHoCcTb
okpyrieHusi. OCHOBHBIE 3a/1a4M TEOPUH MOTPEIIHOCTeH, criocoOsl ux pemenus. [Ipumenenue audde-
PEHIMAIBHOTO MCYUCIEHUS NpPU OLIEHKe Morpemuoctd. OOpaTHas 3ajadya TEOPUM IMOTPEIIHOCTEH.
OrneHka NorpemHocTel BBIYUCIEHNUN, BOZHUKAOMUX B DBM.

Tema 2. UncieHHbIe MeTOAbI pellieHUs] HeJIMHEHHbIX YPABHEHUH

Otnenenue xopHeil. IlpubnmkeHHOE BBHIYMCIEHUE KOPHS YPABHEHUS C 3a/laHHON TOYHOCTHIO
METOJ0OM IOJIOBUHHOTO JeIeHHs. MeTox MPOCTON UTEpalluy YACIEHHOTO PEIICHNS YPaBHEHUH. Y CIIO-
BUSL CXOJMMOCTH MTEPALMOHHON IOCIeA0BaTeIbHOCTH. [IpakTHuecKkue cXxeMbl BBIYMCICHUS MPHOIH-
KEHHOT'O 3HAUYEHUs KOPHS ypaBHEHUS C 3aJlaHHOM TOYHOCTBIO METO/0M IpocToil urepanuu. Cxoau-
MOCTb ¥ YCTOMYMBOCTb YHCIEHHOI'O METOAA.

Tema 3. UnciieHHbIE METOABI JIUHEHHOI a1redphl

TouHble U NPUOTMKEHHBIE METOJIbl PELICHUs CUCTEM JIMHEHHBIX ypaBHeHUHU. [lonHble MeTpH-
YecKue MpOoCTpaHCTBa. TeopemMa O CKMMAIOIIUX OTOOPAKEHUSAX B MOJIHOM METPUYECKOM IPOCTpaH-
CTBe U ee ciencTBus. [IpuMeHeHre TeopeMbl O CKUMAIOIIUX OTOOPaXKEHUAX MPH PEIICHHUH CUCTEMBI
JIMHEWHBIX YPAaBHEHUI: POCThIE UTepauuu, MeTo 3eiaens. [lorpemnocTu OKpyriIeHus py IpaKTU-
YECKOM pealln3allii UTEPAlMOHHOrO Ipouecca. Yucio onepanuil pyu pelieHud CUCTEMBI JIMHEMHBIX
ypaBHeHul MeToqioM ["aycca. OrieHKa MOTPENIHOCTH PENICHUsT CHCTEMbI JIMTHEHHBIX anreOpandecKux
ypaBHeHui. [lonsTHe 06 0OycnoBneHHOCTH. JlOCTaTOUHOE yCIOBHE CXKATOCTU OTOOpaskeHHs JUIsl CHU-
CTEMBbI HEJIMHEWHBIX ypaBHeHHU. [loHATHEe 0 MeTone HproTOHA pemenns takou cucremsl. IIpakTnye-
CKHE CXEMBI perieHus Ha OBM.




Tema 4. UnTepnioiupoBanue

3amauu, MPUBOIAIINE K alMPOKCUMAIIMKN OJHOU (QYHKIIUU APYrod. AnreOpandecKuii HHTEPIO-
JSIIMOHHBIA MHOTOUWIEH: €IUHCTBEHHOCTH, (hopMa Jlarpanxa, oleHKa MOTPEIIHOCTH WHTEPIOINPOBaA-
Hus. Cxema DiitkeHa. Pa3nenennbie pasHoctu. [lepBoiit 1 BTopoit MHOrowieHsl HetoTtona. CBs3b pas-
JIEJIEHHOM pa3HOCTU W Mpou3BoaHOU. [IpakTuyeckas olleHKa NOTPEIIHOCTH MHTepHoaupoBaHus. O0-
paTHOe MHTeproaupoBaHue. MHorounaeHsl YeOblieBa, X NPUMEHEHHE Ul MUHUMM3ALUU OLIEHKU
MOTPEUIHOCTH HWHTEepHojupoBaHus. [IoHATHE O CXOAMMOCTH HHTEPIOJSALMOHHOrO mporecca. 0600-
LICHHAs 3a7a4da, UHTepHoJnpoBaHus. MHorownensl Opmuta. Ilonarua o craiinax. ITpaktuueckne
cxembl uHTeprionupoBanus Ha DBM. Teopema o CyiiecTBOBaHUM 3J€MEHTa HAMIYYIIEro MpHOIKe-
HUS B JJMHEHHOM HOPMHPOBAHHOM IIpocTpaHcTBe. Heobxonumoe 1 JOCTaTOYHOE yCIOBHE, KOTOPOMY
YIIOBJIETBOPSIET DJIEMEHT HAWIYUIIErO MPHOIMKEHHUS B IPOCTPAHCTBE CO CKAJISIPHBIM MPOU3BEICHUEM.
EnvHCTBEHHOCTBh 3TOrO 3JEMEHTA, €ro HaxoxaeHue. OpToroHanu3anys JUHEHHO HE3aBHCHMOH CH-
crembl. [Ipubnmxenue no oproronanpHoil cucteme. Hepasenctso beccens. Muorownensl Jlexxanapa,
uX CBOMcTBa. JIUCKpETHBIN BapuaHT CpeHEKBAApPaTUUHBIX NMpUOIMKeHUH. OpTOroHaIbHbBIE HA CETKE
MHOrowIeHbI. [lepeornpenencHHas cucTemMa JIMHEWHBIX ypaBHeHH. [loHsaTHE 00 ompenencHUM mapa-
METPOB (PYHKIIMOHAIBHOW 3aBUCUMOCTH.

Tema 5. UnciieHHOE HHTETPUPOBaHHE

[TocTanoBka 3afaun NMpUOIMKEHHOIO BBIYUCIICHUS ONPEEICHHOI0 UHTerpaia, Gopmyia mnps-
MoyroiapHUKOB. Dopmynel HetoroHa-Koreca. Meton HeompeneneHHbIX Kod(duiuerroB. dopmyia
Tpaneuuil. [IpakTrueckas oleHKa NOrpPelIHOCTH KBaaApaTypHbIX Gopmyi. @opmyna Cumncona. Ksaa-
parypHas ¢opmyna [aycca, onenka mopsaka yObIBaHHS MOTPEUIHOCTH. BBIUMCIUTENBHAS TOTpeII-
HOCTb KBaipaTypHbIX ¢opmyin. Merox Monte—Kaprno. Hucnennoe unrerpupoanue Ha 3BM.

Tema 6. UncienHble MeTObI perieHust 1M depeHHATBHBIX YPABHEHUH

YucneHnHsle MeTobl petieHus 3agaun Komm g oObIKHOBEHHBIX TU(depeHINaIbHbIX YpaB-
HeHull. Meron Pynre-Kyrra. MHoromarossie MeTo/ipl. Penienre kpaeBoi 3afauu i JMHEHHOro 2-
Oro MopsAJKa CBEICHHEM K Pa3HOCTHOM KpaeBoH 3amauye. Merton mporoHku. YuciieHHOe pelieHue
OOBIKHOBEHHBIX AU epeHnnanbupIX ypaBHeHN Ha DBM.
Pemenue nuddepeHnmanbHbIX ypaBHEHUH B YAaCTHBIX HPOM3BOJHBIX C IOMOUIbIO IOCTPOEHUS pas-
HOCTHBIX CX€M. ANNPOKCUMAlMsI, YCTOMUNBOCTb, CXOAUMOCTh. [IOHATHE O CHEKTpaJIbHOM IMPHU3HAKE
YCTOMYMBOCTHU. SIBHBIC, HEABHbBIE Pa3HOCTHbIE cxeMbl. [loHsATHEe O pemeHnn 3amaun [upuxne ans
ypaBHeHus Jlamiaca cBeIeHMEM K CUCTEME JIMHEWHBIX YPABHEHUH C ITOCIEAYIOINM €€ PEIICHHEM Me-
tonoM MonTte—Kapno unu urepaumoHHbIM MeToAOM. UmMciaeHHoe pemieHue AudQepeHnnaIbHbIX
YpaBHEHUH B YaCTHBIX MIPOU3BOIHBIX HAa DBM

4. Y4yeGHO-MeTOAMYECKHE 0fecreyeHne CAMOCTONATEbHOH PadoThl CTY1eHTOB

CamocTosTenbHas paboTa sBISETCS BaKHEWIEH COCTaBHOW 4YacThi0 yd4eOHOro Ipolecca U
0053aHHOCTBIO KaXKJJOT0 CTY/IEHTA.

Jlns obecrnieueHus: caMOCTOSATENbHON paboThl 00YUarOIMIMXCS UCIIOJIB3YETCS ANEKTPOHHBIN KypC
Yucnenusle MeTonsl, https://e-learning.unn.ru/course/view.php?id=7988, co3maHHEBIl B cUCTEME DIIEK-
tpouHoro ooydenus HHI'Y - https://e-learning.unn.ru/.

CamocrosTenbHas paboTa CTyI€HTOB 10 JUCHUIUINHE «UHMCIEHHbIE METO/IbI» OCYIIECTBIISIETCS
B CIENyIOIIMX BHUAAX: paboTa C OCHOBHOM M JOMOJHUTEIBHOW JHUTEpaTypol, y4yeOHO-
UCCleIoBaTeNbCKUE pedepaTUBHBIE PA0OTHI, CAMOCTOATEIBHOE H3yUEHUE OTJCIBHBIX TEM (BOIIPOCOB),
B COOTBETCTBHHM CO CTPYKTYpPOH AUCHMIUIMHBI MO y4eOHON M CHelnuaIbHOM JHUTeparype, pelieHue
yIpakHEHUH (CTaHIapTHBIX 33a7a4) Mo 00pa3lly U MHBApUAHTHBIX (HECTAHAAPTHBIX) YIpaKHEHUH (3a-
naq).

Pexomenpanum nist padoThbl ¢ OCHOBHOM M IONOJHUTEILHOH JIMTEPATYPOil

PaboTa ¢ nmurepaTypoil 10JKHA COTIPOBOXKAATHCS 3aUCAMU B (JOpME KOHCIIEKTa, TjlaHa, TE3H-
co. [Ipu 3TOM Ba)KHO HE TOJBKO MPUBIIEYH OOJIEE MUPOKUIA KPYT TUTEPATyphl, HO U CYMETh Ha €€ OC-
HOBC p3306paTI)C$[ B CTCIICHU HM3YUCHHOCTU TCMBI. CTOUT BBISIBUTH JAUCKYCCUOHHBIC BOIIPOCHI, HEPC-


https://e-learning.unn.ru/course/view.php?id=7988
https://e-learning.unn.ru/

IIICHHBIE TTPOOJIEMBI, MOIBITATHCS BBIPA3UTh CBOE OTHOIICHWE K HUM. [IpUBECTH M apryMeHTHPOBATH
CBOIO TOYKY 3pEHMSI WJIM OTMETUTH, KAaKOM M3 MMEIOIIMXCS B JIUTEpAType TOUYEK 3pEHHs MO JaHHOMN
npobiIeMaTuKe IpUIAepKUBACTECH U TIOYEMY.

[To 3aBepiIeHUU U3YYEHUS PEKOMEHAYEMOW JUTEPaTyphl MOJE3HO MPOBEPUTH YPOBEHb CBOUX
3HAaHUI C MOMOIIBIO KOHTPOJBHBIX BOIPOCOB JIsi caMOmnpoBepku. HeoOxoamumo BecTH cuctemMaruye-
CKyI0 paboTy HaJ JUTEepaTypHbIMU MCTOYHUKaMU. HeoOXoaumo u3ydars HE TOJBKO JIMTEPATypy, pe-
KOMEH/IyeMYIO B JaHHBIX Y4eOHO-METOAMUECKUX MaTepUanax, HO U HOBbIC, BAXKHBIC U3AHHS 110 Kyp-
Cy, BBILIE/IINE B CBET Iociie nmydnukauuu. [Ipu 3ToM cienyer BhIIENATh HESICHBIE, CIIOXKHBIE JJIs BOC-
MPUATHUS BOIIPOCHL. B 1esIX mposiCHeHUs MOCIEAHNX HY>KHO 00palaTbesi K MpenoaBaTelio.

PexoMengaumu AJis1 HAUCAHUS
yueOHO-rcCiIe10BaTeIbCKOM pedpepaTuBHOM padoThI

YyebHo-uccnenoBarenbckas pedeparupHas paboTra —HM370KEHHE B MMUCHbMEHHOM BHJIE COJIEP-
YKaHUsI HAY4HOT'O TpyAa (TpyAOB), IUTEepaTypsl 10 TeMe. Llenp HanucaHus: y4eOHO-UCCIeA0BaTENbCKOM
pedepaTuBHON pabOTHI — OBJIAICHHE HABBIKAMH aHAJIW3a M KPATKOTO M3JI0KEHUS U3YYCHHBIX MAaTepHU-
QJIOB B COOTBETCTBUU C TPEOOBAHUSIMU, MPEIBSIBISIEMBIMHI K TAKOBBIM pa0oTaM. ITO CaMOCTOSTEIbHAS
paboTa cTyneHTa, I/ie PacKpbIBaeTCs CyTh HCCIeNyeMOW MpoOJeMbl, TPUBOISTCS pa3iNuHbIe TOYKU
3peHusi, COOCTBEHHbIE B3MIsIbI HA Hee. ConeprkaHue padOThl JOJKHO OBITh JIOTMUECKUM, U3JI0KEHUE
Marepuaia HOCUT MPoOJEMHO-TEMAaTHYECKUI XapaKTep.

IpumepHnulit ancopumm oelicmeuil npu Hanucanuu pegepama:

1. TlonGepute M U3ydnTe OCHOBHBIE UCTOYHUKH IO TeMe (KaK MMPaBUIIo, IPH pa3padoTke pede-
paTa Ui I0KJIa/1a UCIONB3YyeTCs He MeHee 8-15 pa3uuHbIX UCTOYHHUKOB).

2. CocraBbTe OuOIMOTpaduIo.

3. PaszpaboraiiTe mnan pedepara win 10KIa1a UCXOAS U3 UMEOIIeHcs nHPOpMaIUH.

4. ObpaboTaiiTe U CHCTEeMAaTH3UPYUTE MOT0OPaHHYIO HH(POPMAITUIO TT0 TEME.

5. OTpenakTupyiTe TEKCT pedepara WK 0K C UCIOIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIO-
TUH.

6. [loaroroBsTe MyONIMYHOE BHICTYIUICHHE IO MaTepuanaM pedeparta Wil JOKIaaa, KelaTellb-
HO TOJITOTOBUTH MPE3EHTALNIO, HIUTIOCTPUPYIOITYI0 OCHOBHBIE TTOJI0KEHUS pabOTHI.

Kpurepuu pe3ynbraTtoB paboThl sl CAMOIIPOBEPKH:

® aKTyaJbHOCTH TEMBI UCCIICIOBAHHS,

® COOTBETCTBHUE COJICPIKAHUS TEME;

e riryOuHa MpopabOTKU MaTepHaa,

® [IPaBUIBHOCTH U MOJIHOTA UCIIOIB30BAHUS UICTOUHUKOB,;

® COOTBETCTBHE O(hOpMIIeHHUs pedepaTa HIIU T0KIaa MPEIbSIBIIEMbIM TPEOOBAHHSIM.

CamocTrosiTe/IbHOE H3yYeHHe OT/IeJIbHBIX TeM (BONPOCOB)
B COOTBETCTBUH €O CTPYKTYPOIl T CHMIIIHHBI
1o y4eOHOM M crenuajibHOI JuTeparype

AxTuBM3anus yu4eOHON NeATETbHOCTH M MHIUBHUIyaau3alus 00y4eHus MmpeanosaraeT BIHece-
HUE JIJISl CAMOCTOSITEIBHOTO U3YYCHHS OTACIBbHBIX TEM HJIM BOMPOCOB. BBIOOP TeM (BOTIPOCOB) IS ca-
MOCTOSITEIBHOTO M3YYEHHUS — OJIHA M3 KIIOYEBHIX MpoOieM regarora B opraHu3anuu 3¢GQGeKTUBHON
paboTH OOYJAFOIITMXCSI TIO OBJIAJICHHUIO YU€OHBIM MaTEPHUATIOM.

Oco0y10 pojib CaMOCTOSATENIIBHOE M3YyYEHUE OTICNIBHBIX TEM (BOIPOCOB) JUCHUIUIMHBI UTPAET
JUIS CTYJIEHTOB 3a04HOM (hopMBbI OOyUEHUSI.

[Tpu 3TOM, KaK MpaBHI0, OCHOBAaHHEM BBIOOPA SBISETCS HAWITy4dIlast 00eCIeYeHHOCTD JIUTepary-
poii U yueOHO-METOIMYECKUMHU MaTepHallaMu 10 JJaHHOM Teme, ee 00001maromuil xapaktep, copmu-
POBaHHBIN Ha ayTUTOPHBIX 3aHATUAX AITOPUTM H3ydeHUs. OO0s3aTebHBIM YCIOBHEM PE3YJIbTaTUBHO-
CTH CaMOCTOSITEIIbHOTO OCBOEHHSI TEMBI (BOIIPOCA) SBISIETCS KOHTPOJIb BBITIOJTHEHUS 3a/1aHUSI.

Bomnpock! a1 caMOCTOSATENIbHOTO M3Y4YeHHUsI TeM (BOIPOCOB) yKa3aHbl B paboueil mporpamMme
TUCITATITAHBI (MOYJIS)».



Pe3ynbraThl caMOCTOSTEIBHOTO H3YYEHHUS BONPOCOB, OyAyT IMPOBEPEHBI IpErnojaBaTesieM B
(dopme: onpocoB, KOHCIEKTOB, peepaToB, OTBETOB HAa IK3aMEHaX.

CamocTosiTe/ibHOE BBINIOJTHEHHE PACYeTHBIX 3aJaHU I

1. BHumaTenpHO NpOYUTANTE TEOPETUUECKUN MaTEpHUall — KOHCIIEKT, COCTaBJICHHbIN Ha JIEKIIH-
OHHOM 3aHSITHM, MaTepuall yueOHuKa, nmocoOus. Beimummre Gopmyibl U3 KOHCIIEKTA MO U3ydaeMon
TEME.

2. OOpaTuTe BHUMaHHUE, KaK UCTIONb30BAINCH JaHHbIE ()OPMYIIBI IIPU PELICHUHU 33/1a4 Ha 3aHSTHH.

3. Pemmte npennokeHHYIO 3a/1a4y, UCTIOIB3Ys BBIMUCAHHBIE(DOPMYITHL.

4. B cinyyae He0OXOIUMOCTH BOCIOJIb3YHTECH CIIPABOYHBIMU TaHHBIMH.

5. [Ipoananu3upyiTe MOTy4YEHHBIH pe3yiabTaT (IIPOBEPHTE Pa3MEPHOCTH BEJIMYWH, MPABHIIb-
HOCTb MOJACTAHOBKH B (pOPMYJIbl YMCIICHHBIX 3HAYEHUH, MPAaBUIBLHOCTh PACUETOB, MPABUIHHOCTh BbI-
BOJ/Ia HEU3BECTHOUN BEJIMYUHBI U3 (OPMYIIBI).

6. Pemenue 3a1a4 JOHKHO COMPOBOXKAATHCA HEOOXOIUMBIMU MOsICHEHUsIMU. Pacuérnblie dop-
MYJIbl IPUBOAUTE HA OTIAEIBHOW CTPOKE, BBIACIAS U3 TEKCTA, C YKA3aHUEM Pa3MEPHOCTU BEJIMYHH.
@dopmyJbl 3anuchiBaiiTe cHavyana B 00meM Buje (OyKBEHHOE BBIpaXKEHHE), 3aTEM IMOACTABIISNUTE YHC-
JIOBBIC 3HAUYEHUs 0€3 yKa3zaHUs pa3MEPHOCTEH, MOCIEe Yero MPUBEIUTE KOHEUHBIN pe3yiabTaT pacuér-
HOU BEJINYMHBI.
[Toxazarenu pe3yabTaToB pabOTHI sl CAMOIPOBEPKHU:
IrpaMOTHAs 3alUCh YCJIOBUS 33741 U €€ PEIICHHUS;
IpaMOTHOE UCMOJIb30BaHUE POPMYI;
rPaMOTHOE UCIIOJIb30BAHUE CIIPABOYHOM JINTEPATYPHI;
TOYHOCTb U MPABUIILHOCThH PACU€TOB;
000CHOBaHWE PEUICHUS 3a/1a4H.

IMoaroTroBKa K MPOMeKYTOYHOWH ATTECTAIIAM:
MOJAr0OTOBKA K 3K3aMeHY

MeTtoauyeckue peKOMeH AU
10 MOATOTOBKE K IK3aMeHYy

DK3aMeH NPOBOANTCS B TPAJAULIMOHHON (hopMe (OTBET Ha BOIPOCHI K3aMEHAIIMOHHOTO OujeTa,
KOHTpOJIbHas paboTa, TECTUPOBAHUE) U/WJIM B MHBIX (hopMax (C y4ETOM OLIEHOK 3a KOJUIOKBUYM, KEWc,
JIeJI0Bast WIIK POJIEBasl UTPa, IPE3EHTALMs IPOEKTa U JIp.)

ITonroroBka K 3auyeTy, PK3aMEHY HA4MHAETCS C MEPBOTO 3aHATHA MO qucuuiuimHe. [Ipn atom
BaXHO C CaMOr0 Hayajla MJaHOMEPHO OCBauMBaTh MaTepuajl, PyKOBOJCTBYSICh TpPeOOBaHHUSIMH, KOH-
CIIEKTUPOBATh BaXKHbIE JUIsS pellleHUs] Y4eOHBIX 33/7a4 MCTOUYHUKHU, OOpaIlaThCsl K MPErnoiaBaTellio 3a
KOHCYJ'II)TaHI/Ief/'I M0 HCYCBOCHHBIM BOIIPOCaM.

JlJ1s MOJIrOTOBKM K c/1ade 3aueTa, 9K3aMeHa He0O0XO0AMMO MepBOHAYAIbHO MPOYUTATh JICKIIUOH-
HBI MaTepuall, a TAKXKE COOTBETCTBYIOIINE PA3IAEIbl PEKOMEHAYEMbIX M3AaHUM. JIydyuM BapraHnToOM
ABIISIETCA TOT, MPU KOTOPOM MPU MOJATOTOBKE HCIOJb3YETCs] HECKOJIBKO MCTOYHMKOB WH(OpMAIUH.
DTO CIOCOOCTBYET Pa3HOCTOPOHHEMY BOCIIPHUSATHIO KaX0W KOHKPETHOW TEMbI TUCIUTUIMHBI.

B 06001ménHoM BapruaHTe MOJArOTOBKA K c/jaue 3aueTa, IK3aMeHa BKIIIoYaeT B ceOsl:

® [IPOCMOTpP MpPOrpaMMbl y4eOHOM JUCIUIIMHBL, IEPEYHS BOIIPOCOB K 3a4€Ty, IK3aMEHY;

e 110/100p PEKOMEHIOBAHHBIX IpernojaBaTesieM UCTOYHUKOB (yueOHMKOB, HOPMATHUBHBIX Ipa-
BOBBIX aKTOB, IOMOJHUTEIBHON JTUTEPATYypPHI U T.11.);

® JCIOJIb30BaHUE KOHCIIEKTOB JIEKIMI, MAaTEPUAJIOB 3aHATUI U UX U3yUYECHHUE;

® KOHCYJIbTHUPOBAHUE Yy IPENOAABATES.

Y4eOHOo-MeTOoAMYECKHE JOKYMEHTBI, perjiaMeHTUPYIoIIHe CAMOCTOATEIbHYI0 padoTy
aopeca oocmyna K 0OKyMeHmam

https://arz.unn.ru/sveden/document/
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5. ®OoH/T1 OLIEHOYHBIX CPEJCTB ISl IPOMEKYTOYHON aTTeCTAIUM MO TUCHHUILIHHE

5.1. Onucanue MWKAaJ OLeHUBAHHUS Pe3y/JIbTATOB 00y4eHHUs 110 AN CHHUILIMHE

B xozxe npomexxyTOYHOM aTTecTaluu Mo AUCHUILIIMHE OCYIIECTBISETCS OlleHKa c(hOpMUPOBaH-
HOCTH KOMITOHEHTOB KOMIIETEHIIM (TIOJTHOTA 3HAHUI/ HalIW4Yhe yMEHUIl/ HaBBIKOB), T.€. PE3yJIbTATOB
oOyueHus1, yKa3aHHbIX B TabnuIe 1.2 HacTosIIeH paboyeil MporpaMMbl, HA OCHOBE OLIEHKH YCBOCHUS
coJlepKaHus JUCLUIIIINHBL.

O6o6meHHas oueHka chHOPMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETEHIIMH B XOJE
IIPOMEKYTOYHOM aTTECTALUH 110 JUCLUIIIIMHE IIPOBOJUTCS HA OCHOBE y4eTa TEKYIIEH yCIeBaeMOCTH B
X0J1€ OCBOCHUS JUCLUUIUIMHBI U y4€Ta Pe3ysbTaTa c1adyd IPOMEKYTOUHON aTTECTALUU.

BrrsiBieHHbIC IPU3HAKH HEC(OPMHUPOBAHHOCTH KOMIIOHEHTOB (MHIMKATOPOB) XOTS ObI OJHON
KOMITIETEHIIMH HE MO3BOJISIOT BHICTABUTh MHTETPUPOBAHHYIO MOJIOKUTEIbHYIO OLIEHKY C(OPpMUPOBaH-
HOCTH KOMITETCHIIUH 1 OCBOCHHS JUCLIUIUIMHBI HA TAHHOM 3Tare 00yueHHs.

O6o0mieHHas oreHka chopMUPOBAHHOCTH KOMIOHEHTHOTO COCTaBa KOMIIETEHIIMI Ha mpoMe-
KYTOYHOM aTTeCTallMM, KOTOpasi BHOCUTCS B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTh 110 JUCLUIIINHE
Y 3aUETHYIO KHMXKKY CTYJI€HTa, OCYIIECTBIISETCS O CJIECAYIOUIEH OLIEHOYHOM 1IKaJe.

IIkana oueHK: c(hpOPMUPOBAHHOCTH KOMIIOHEHTHOI0 COCTABA KOMIIeTEeHIM i
Ha NPOMEKYTOYHOM aTTecTaluu

Onenka YpoBeHb IOATOTOBKH

OTtnuHO c(hOpMHUPOBAHHOCTE KOMIIOHEHTHOTO COCTaBa (MHAMKATOPOB) KOMIICTEHIMH COOTBET-
CTBYeT TpPeOOBAaHMAM KOMIIETCHTHOCTHON MOJENN OyAyIIero BBIMYCKHHKA Ha JAHHOM
sTane o0y4yeHus, OCHOBaHHBIM Ha TpeboBanusix OC HHI'Y mo HampaBlieHHIO MOATOTOB-
KM, CTYyJIEHT F'OTOB CaMOCTOSITENILHO pellaTh CTaHJapTHBIC U HECTaHJAPTHBIE MPOQeccHo-
3a4yTeHo HaJIbHbIC 3a7]a4M B MPEJAMETHOH 00JIAaCTH JUCLMIUIMHBL B COOTBETCTBUM C THIIAMHU 337124
podeCcCHOHANBLHOM IESITeNIbHOCTH OCBaUBaeMOi 00pa3oBaTeIbHON IPOrpaMMBbl

Xopo1o c(hOpPMHUPOBAHHOCTh KOMIIOHEHTHOT'O COCTaBa (MHAMKATOPOB) KOMIICTCHIMI COOTBET-
CTBYeT TpeOOBAaHMSAM KOMIIETEHTHOCTHON MOJAEIH OyAyIIero BBITYCKHMKAa Ha JaHHOM
sTare o0y4deHus, OCHOBaHHBIM Ha TpeboBanusx OC HHI'Y mo HampaBIieHHIO IMOATOTOB-
KH, HO CTYAEHT FOTOB CaAMOCTOSITENBHO PEIIaTh TOJIBKO pa3IM4HbIe CTaHJapTHBIE podec-
CHOHAJIbHBIE 3aJIaul B MPEIMETHOIN 001acTH TUCHUILIMHBI B COOTBETCTBUH C THIIAMH 3a-
Jia4 MpoQecCHOHaIbHON ISSITENbHOCTH OCBaBaeMOoil 00pa30BaTeIbHOM NPOrpaMMEI
YnosnerBopu- | copMHUPOBAHHOCTH KOMIOHEHTHOTO COCTaBa (MHAMKATOPOB) KOMIIETEHIIH COOTBETCTBY-
TEIILHO €T B I1eJIOM TPeOOBAaHHUAM KOMIIETEHTHOCTHOW MOZEN OyIyIero BEITYCKHUKA Ha TAaHHOM
sTare o0y4deHus, OCHOBaHHBIM Ha TpeboBanusx OC HHI'Y mo HampaBlieHHIO IMOATOTOB-
KM, HO CTYJIEHT CIIOCOOCH pemaTh JIMIIb MUHUMYM CTaHIAPTHBIX NPOo(ecCHOHAIBHBIX
3ajia4 B MPEIMETHON 00JIaCTH JMCUMIUIMHBI B COOTBETCTBUHU C TUIIAMH 3314 Mpodeccro-
HaJIbHO €S TeIbHOCTH OCBauBaeMoOl 00pa3oBaTelIbHOM ITPOrpaMmbl

He 3auteno | HeynoBierBo- | copMUPOBaHHOCTH KOMIIOHEHTHOTO COCTaBa (MHIWKATOPOB) KOMIETECHIINH HE COOTBET-
PHUTEIBHO CTBYyeT TpeOOBaHMAM KOMIIETEHTHOCTHON MOJEIH OYy/yIIero BEITYCKHUKA Ha TAHHOM
sTane oOydeHus, oCHOBaHHBIM Ha TpeboBaHusax OC HHI'Y no HampaBieHHIO OrOTOB-
KM, CTYIGHT HE TOTOB pelarh NpodecCHOHabHBIC 32/1a41 B IPEAMETHOW 00JIaCTH JHUCIH-
IUTHHBI B COOTBETCTBHH C THIIAMH 33724 TPO(ECCHOHANEHON AEATEIIEHOCTH OCBAaNBaEMOM
00pa3oBaTebHOM NPOrpaMMBI

IIxana oueHuBaHusA C(POPMUPOBAHHOCTH KOMIIETEHIIUHU

Yposenb
chopmmupo-
BaHHOCTH
KOMIeTeHIUN
(MHAMKaTOpa
JAOCTHKEHUS
KOMIIeTeHIHH)

HEYAOBJIETBOPUTEJIBHO YAOBJIECTBOPUTEJIbHO I Xopoiuo | OTJHUYIHO

HeE 32a4YTCHO 3a4YTECHO

3uanust

YpoBeHb 3HaHUI HUXKE MU- MuHUMaNBEHO JOMYCTUMBIN | YpoBeHb 3HaHHH B 00BEME, | YpoBeHb 3HaHUI B 00B-




HHMMAJIbHBIX TPEOOBAHUH.
Hmenu mecto rpyOsie
OLINOKH.

ypoBeHb 3HaHMM. Jlomymie-
HO MHOT'O HETpYyOBIX OIIN-
O0K.

COOTBETCTBYIOIIEM IIPO-
rpaMMme noAroToBku. Jlo-
MYIIEHO HECKONBKO HETpy-
OBIX OHIMOOK.

eMe, COOTBETCTBYIOLIEM
TpeOOBaHUAM NPOrpam-
MBI TIOJITOTOBKH, 0¢3
OIINOOK.

IIpu penrennu cTaHAapTHBIX
3a/1a4 He MPOJAEMOHCTPHPO-

IIponeMoHCTpHpPOBaHBI
OCHOBHBIE YMEHUS, PEILICHBI

[IponemoHCTpUpOBaHBI BCE
OCHOBHBIE YMEHHS, PEIIEHBI
BCE OCHOBHBIE 33JIa4H C

IIponeMoHCTpUpOBaHbI
BCE OCHOBHBIE yMe-
HUS,pEIICHBI BCE OCHOB-

Ymenust TUIIOBBIC 3aJa4yHl C HETPY- HBIE 3aJ]a4H C OTHEIb-
—_ BaHbI OCHOBHEIC yMe- HErpyObIMHU OIINOKAMH,
OBIMH OIIMOKAMH, BBIIIOJ- HBIMH HECYIIECTBEHHBI-
Hust.imen Mecto rpyObie BBITIOJIHEHBI BCE 3a/IaHHsI, B
HEHBI BCE 3aJ]aHus, HO HE B MM HEJI0UY€TaMH, BbI-
OIIIMOKH. [IOJIHOM 00BbEeME, HO HEKO-
MOJIHOM 00BEMe. MOJIHCHBI BCE 3aIaHUs B
TOpBIC C HEOYCTAMH.
TOJIHOM 00BbeEME.
IIpu pemreHuy cTaHIapTHHIX . IIponeMoHCTpUPOBAHBI
pup Aap MMeeTcst MUHUMAITbHBIN [IpomeMoHCTpUPOBAHEI PO TPHP
3a7a4 He IPOAEMOHCTPHPO- HABBIKU TP PELICHUN
HaBbiku Ha0Op HABBIKOB JIA pelle- 0a30BbIe HABBIKH IIPU pe-

BaHEBI 0a30BbIE HABBI-
ku.VimMenu mecTo TpyObie
OIIIMOKH.

HUA CTAaHAAPTHBIX 3a1a4 C
HEKOTOPBIMU HENOUYETAMU

HICHWHU CTaHAAPTHBIX 3a1a4

C HCKOTOPBIMU HEAOYETAMU.

HECTAaH/IAPTHBIX 33/1a4
0e3 omMOOK U HeZoUe-
TOB.

5.2 Kpurtepuu u npoueaypbl olleHUBaHUS Pe3yJILTATOB 00yUYeHHUsI N0 TUCHHUIIJIHHE

Kpurepun oueHKH yCTHOIO onipoca

Oyenxa «O0TAUYHO» - OTBET NOJIHBIA U NIPaBUIbHBIN, HA OCHOBAHWU W3Y4YEHHOH TEOPHUH; Ma-
TepHUa U3JI0KEH B ONPEIEICHHON JOTMYECKON MOCIEA0BATEIBHOCTH, TPAMOTHBIM HAyYHBIN A3BIK; OT-
BET CaMOCTOSITEJIbHBIM.

Oyenxa «xopomo» - OTBET MOJIHBII U MPaBUJIbHbIN, HA OCHOBAaHUU U3YYEHHOW TEOpUHU; MaTe-
pHaJl U3JI0KEH B ONPEIECIICHHON JJOTHYECKON IIOCIEI0BATEIIBHOCTH IIPU 3TOM JOIYIIEHBI ABE-TPU He-
CYIIECTBEHHBIE OMMOKH, UCIIPABIICHHBIE 10 TPEOOBAHUIO MPENOIaBATEIS.

Oyenxa «ynOBJIETBOPHUTEJIbHO» - OTBET IMOJIHBIM, HO NPU ITOM JONYILIEHA CYLIECTBEHHAs
oI1OKa WJIM HEITOJHBIM, HCCBSA3HEINA OTBET.

Oyenka «Heyl10BJIeTBOPUTEIbHO» - OTBET 0OHAPYKUBAET HEMIOHUMAHUE CTYIAEHTOM OCHOB-
HOTO COJIepKaHUsl Y4eOHOTO MaTepHaja Wi JONYIICHBI CYIIeCTBEHHBIC OUIMOKH, KOTOPhIE HE MOTYT
OBbITh HCIPABJIECHBI IPU HABOAIIMX BOIPOCAX MPENOAABATEIS.

Kpurtepnu oneHnBaHus NUCbMEHHBIX KOHTPOJILHBIX PadoT

OYeHKa «OMJIUYHOY BBICTABISETCA CTYAEHTY, €CIIM IPEACTAaBICHHAs KOHTPOJIbHAs paboTa BbI-
MOJTHEHA MOJHOCTHIO 0€3 OIIMOOK U HEI0UETOB;

OYeHKA «XOpOoui0» BBICTABISETCS CTYAEHTY, €CIIM NPEICTaBIECHHAas: KOHTPOJIbHas paboTa Bbl-
MIOJTHEHA MOJIHOCTHIO, HO MIPU HAIMYUM B Hell He OoJiee 0HOI Herpy0Ooil omMnOKM U 0HOTO HEJ0YeTa,
He 0oJiee TpeX HEJOUETOB;

OYeHKa «y00671€meopumenbHo» BBHICTABIAETCS CTYICHTY, €CIIM IpEACTaBIE€HHAss UM KOH-
TpoJbHas paboTa BBINOJIHEHA [IPaBUIIBHO HE MeHee YeM Ha 2/3 Bcell paboThl Wi B paboTe TOMyLIEHbI
He Oojyee 0HOM rpyOoi OMMOKKM W JBYX HEIOUYeTOB, He Oosee OJHON TpyOOi M OIHONM Herpyooi
omnOKu, He Oosiee Tpex HerpyObIX OLIMOOK, OJHOW HErpy0oil OomIMOKM U TPEeX HEJO0YETOB, IPU HAIIU-
YUU YETHIPEX-TISITH HEI0UETOB;

OYeHKa «HeyO061eneoPUmMenbHO ) BbICTABIIAETCS CTYIEHTY, €CIIM YHCIIO OIIMOOK U HEJ0YETOB
B paboOTe NMPEBBICHIIO HOPMY JJIsl OLIEHKHU 3 WIJIM TPAaBUIIBHO BBITIOJIHEHO MeHee 2/3 Bcei paboThl.

Kputepuu oneHku TecTHpOBaHUSI
Oyenxa "otam4no" - 85-100% mpaBHIIEHBIX OTBETOB;
Oyenka ""xopomo' 66-84 % npaBUIbHBIX OTBETOB;
Oyenka "ynoBiaerBoputeabHo" — 50-65 % npaBUIBHBIX OTBETOB;
Oyenxa "Hey10BIeTBOPUTEIBLHO" - MeHbIe 50 %.



Kputepun onieHKH NUCbMEHHOH YU4eOHO-MCCIe10BaTeIbCKOM
pedepaTuBHON padoThHI

Oyenka "orim4Ho" - PedeparuBHas paboTa MOTHOCTHIO PACKPBIBAET OCHOBHBIE BOIPOCHI
TeopeTnyeckoro mMarepuana. CTyAeHT NPUBOAUT MHPOPMALUIO U3 NIEPBOMCTOYHUKOB U M3/aHUH Ie-
pPIO[[H‘-IGCKOﬁ neyaTtu, NpuBOJUT MPAKTHYCCKUC NPUMEPBI, OTBEYACT HA JOIMOJIHUTCIILHBIC BOIIPOCHI
IIPEeroiaBaTesis U CTYJEHTOB (B IIPOLECCe BBICTYIIIIEHUS C IOKJIAZIOM).

Oyenxa "xopomo' - PedepaTuBHas paboTa 4aCTUYHO PACKPBIBAET OCHOBHBIC BOIPOCHI TEOpPE-
TH4eckoro marepuana. CTyqeHT IPUBOAUT MH(POPMALIMIO U3 IIEPBOMCTOUYHUKOB, OTBEYAET Ha JIOMOJI-
HUTEJIBHBIE BONPOCH! NPENOJABATENS U CTYJEHTOB (B IPOLECCE BBICTYIJIEHUS C JOKJIAJOM), HO IIpH
3TOM JIa€T HE YETKUE OTBETHI, 0€3 10CTaTOYHO X apryMeHTalUH.

Oyenka "ynoBiaerBopurteabHo' - PedeparuBhas pabora B 00MMX YepTax pacKpbIBa€T OCHOB-
HbIE€ BOINPOCHI TeopeTndyeckoro mMarepuana. CTyeHT NPUBOJUT WH(POPMALUIO TOJIBKO U3 YUEOHUKOB.
IIpu oTBeTax Ha JOMOJIHUTEIbHBIE BOIIPOCHI (B IIPOLECCE BBICTYIUIEHUS C AOKJIAJ0M)IyTaeTCsl B OTBE-
Tax, HE MOKET J1aTh MOHATHBIA U apryMEHTUPOBaHHBIN OTBET.

Oyenka «HeyI0BJIeTBOPUTEIbHO» CTaBUTCSA 3a pedepaTsl, B KOTOPHIX HET MH(YOPMALUU O
npobiemMaTuke paboThl U €€ MECTE B KOHTEKCTE IPyrux padoT Mo UCCIIEAYEeMOM TeMe.

Kpurepun oneHKH BBINOJIHEHH KOHTPOJIbHBIX 32JaHUI 110 TEOPETHYECKHM 0CHOBaM
AUCHMILIMHBI

Oyenxa «OTJIMYHO» - OTBET NOJHBINA U NPABUJIbHBIA Ha OCHOBAaHUM MU3YyYEHHOW TEOPHUH; MaTe-
pHal U3JI0’KEH B HEOOXOUMOH JIOTHYECKOM TOCIIEI0BATEIIEHOCTH, TPAaMOTHBIA HAYUHBIN SI3BIK; OTBET
CaMOCTOSITEJIbHBIN.

Oyenxa «xopomo» - OTBET MOJIHBIM U MPaBUIbHBIM HA OCHOBAHWU MU3YYEHHOM TEOpUU; Marte-
pHa U3J10KEH B HEOOXOIUMOM JIOTHYECKOH MOC/IeA0BAaTEIbHOCTH MIPU 3TOM JONYILIEHbI JIBE-TPU He-
CYIIECTBEHHBIE OIMOKH, UCIIPABIICHHBIE 10 TPEOOBAHUIO MPEIOIaBATEIS.

Oyenxa «ynOBJIETBOPHUTEJIbHO» - OTBET IOJIHBIM, HO NPU 3TOM JONYILIEHA CYLIECTBEHHAs
OIIMOKa WJIM HEITOJHBIN, HECBA3HBIN OTBET.

Ouenka «Hey10BJIETBOPUTEIbHO» - OTBET 00HAPYKUBAET HEMOHUMAHUE CTYAEHTOM OCHOB-
HOTO COJIepKaHUsl Y4eOHOTO MaTepHaja Wi JONYIICHBI CyIIeCTBEHHBIC OMIMOKH, KOTOPhIE HE MOTYT
OBbITh HCIPABJIECHBI IPU HABOAIIMX BOIPOCAX MPENOAABATES.

KpuTtepun onieHKH BBINOJIHEHHS NPAKTHYECCKMX KOHTPOJIbHBIX 3aJaHUI

Oyenxa «3a4TeHo» - OTBET NOJHBINA U MPaBUIBHBIA HA OCHOBAaHUH U3y4EHHOU TEOPHH; TEOpE-
TUYECKUN MaTepHaj U pelIeHne MOCTaBICHHbBIX 3a7a4 U3JI0’KEHbI B HEOOXOIMMOM JIOTHYECKOil rmocie-
JI0BATEIbHOCTH, TPAMOTHBIM HayUHBIH SI3bIK; OTBET CAMOCTOSITENbHBIN. MOryT OBITh TOMYIIEHBI /1BE-
TPH HECYIIECTBEHHbIE OIINOKH, UCIIPABJICHHbIE N0 TPEOOBAHUIO MPENOJaBaTesl.

Oyenxa «He 3a4TeH0» - OTBET 00HAPYKUBAET HEITOHUMAaHKE CTYJIEHTOM OCHOBHOI'O COJIEpIKa-
HUS y4eOHOro MaTepuaia Win JOMYyLUIeHbI CYIECTBEHHbIE OIUOKH, KOTOPbIE HE MOT'YT OBITh HCIIPaB-
JIEHBI IPHA HABOIAIIMX BOMPOCAX MPENogaBaTesl.

Kpurtepun ycTHOro 0TBETa CTYACHTA IPH ONPOCE HA IK3AMEHE

OneHka «OTJMYHO» BBICTABISIETCS, KOTJA CTYJIEHT TIyOOKO M NMPOYHO YCBOWJI BECh MPO-
IPaMMHBIA MaTepHall, HCUEPIIBIBAIOIIE, ITOCIEA0BATEIBHO, TPAMOTHO M JIOTUYECKH CTPOMHO €ro u3ia-
raeT, He 3aTPYAHSAETCS C OTBETOM IPH BHJIOM3MEHEHHUH 3aJlaHMsl, CBOOOIHO CIPABISAETCSA C CUTYyallH-
OHHBIMH 3aJIlaHUSIMHU, MPABUJIBHO OOOCHOBBIBAET MPUHATHIE PELICHUS, YMEET CAMOCTOSITETbHO 0000-
IIaTh ¥ U3JIaraTh MaTepual, He JOIMycKas OIUOOK.

OueHka «X0polIo» BBICTABIISIETCS, €CIM CTYACHT TBEPAO 3HAET MPOTPAMMHBIN MaTepuall,
IPaMOTHO U II0 CYILECTBY U3JIaracT €ro, He JOIYCKAaeT CYLIECTBEHHbIX HETOYHOCTEW B OTBETE Ha BO-
POC, MOKET MPAaBUIBLHO MPUMEHSTh TEOPETHUECKHUE TOJI0KEHUS U BiIaJleeT HEOOXOAUMbIMU YMEHHUSI-
MU 1 HaBBIKAMU TIPU aHAJIM3€ UH(OPMAIIHH.

OueHka «yI10BJIETBOPUTEIbHO» BBICTABIIIETCS B TOM ClIy4ae, IIPU KOTOPOM CTYJIEHT OCBOWII
TOJIBKO OCHOBHOM MaTepHual, HO HE 3HAET OTACIBHBIX JETalleH, JOIYCKaeT HETOYHOCTH, HEOCTATOUYHO
MpaBWIbHbBIE (POPMYIIMPOBKH, HAPYIIAET MOCIIE0BATEILHOCTD B U3JI0KEHUU MPOrPaMMHOI0 MaTepHa-



JIa ¥ UCTIBITHIBACT 3aTPYAHEHUS B BHIIOJHEHUH aHAIM3a WH(OPMAIIHH.

OuneHka «Hey/10BJIETBOPUTEIbHO» BBICTABISIETCS CTYICHTY, B OTBETE KOTOPOTOo OOHApPYXKH-
JMCh CYIIECTBEHHBIE MPOOEIbI B 3HAHUH OCHOBHOT'O COJICP)KaHUS YU€OHOH MPOrpaMMbl TUCIUILTUHBI
U / WK HEyMEHHE UCTI0Ib30BaTh NOJyYEHHbIC 3HAHUS.

5.3 TunoBble KOHTPOJIbHbIE 32IaHUSI UJIM HHbIE MaTepHaJibl, HEOOX0AMMBbIE /1JIsl OLIEeHKH pe-
3yJbTATOB 00Y4eHUS U VIsi KOHTPOJIsA (POPMUPOBAHUS KOMIIETEHIM I

HpI/IMepHBIe KOHTPOJIbHBIC 3aIaHUS 110 TCOPETUICCKUM OCHOBaAM NUCHUIIJIMHBI

1Jis1 oueHkH cpopmupoBaHHocTH kKomnereHuuii IK 9

1. OcHOBHBIC HCTOYHUKH U KITACCU(UKAIHS IOTPEITHOCTEH YHCICHHOTO PEIICHUS 3a/1a4.

2. BeruncnuTenbHast OrpenIHoCThb

3. HeycTpanumasi morpeniHocTsb

4. ITorpemHocTy apu(METHUECKUX OTepannii Ha i MPUOIMKEHHBIMHI YUCIIAMH.

5. Ciio’xeHre 1 BRIYUTaHKUE NPUOIMKEHHBIX ynceln. OIeHKa IOrPEeNIHOCTH pe3yiIbTaTa.

6. YMHOXEHUE U AeTIeHHe MPUOIMKEHHBIX yrcel. OIeHKa MOTPeIHOCTH BEIYACICHUH.

7. O1eHKa NOrpenIHoCT! (PYHKIIMU Ha MOTPEUIHOCTh apryMeHTa.

8. ObparHas 3ajaya JJIsl OLIEHKH MOTPEITHOCTH (PYHKIIMHM Ha IMOTPEITHOCTH apryMeHToB. Jlomy-
CTHUMBIE MTOTPEIIHOCTH apPTYMEHTOB.

9. BeruncnuTenpHast OrpemHocTh MeToa ['aycca. BeiOop Benymiero sjaeMeHTa HCKIIIOYCHHSI.

10.
11.
12.
13.
14.
15.
16.
17.

Meton 'aycca miis pemenus CJIAY ¢ BBIOOPOM INIaBHOTO 3JIEMEHTA 110 CTOJNOIY.

Meton 'aycca muis pemenus CJIAY ¢ BBIOOpOM IIaBHOT'O 3JIEMEHTA 110 BCEH MaTpule.
Breruucnenue onpenenurens merogom ["aycca.

Brruucnenue snmeMeHTOB 00paTHOM MaTpuIlsl MeTogoM ["aycca.

Pemenne CJIAY meTonom mpoctoiil urepanu. (epBblii crnoco0).

Pemenue CJIAY metomom npocToit utepanuu. (BTOpoi croco0).

[IpumeneHne MeTo1a MPOCTON UTEPALIUU AJIsl YTOUHEHUS DJIIEMEHTOB OOPAaTHON MaTPUIIbI
[locraHoBKa 3aauv MHTEPHOIUPOBaHUS. MHTepnoaupoBaHue s ciyyas paBHOOTCTOS-

mmx y3no0B. [lepBas untepnomnsiuonnas popmyna HeiotoHa.

18.

[TocranoBKka 3amaun MHTEPNOAMPOBaHUSA. MHTEeprnoaupoBaHue s cliydass paBHOOTCTOS-

MX y3710B. BTopas nntepnonsaiuonHas Gpopmyna HeroToHa.

19.
20.
21.

WNurtepnionsiiimonnas popmysna Jlarpamxka.
WHTepnonsiuuoHHas cxeMa JUTKEHa.
OO6patHoe uHTepnonupoBanue. HaxoxaeHne KopHel ypaBHEHHsI METOJIOM 0OpaTHOTO MH-

TCPIIOJIMPOBAHUS.

22.
23.

24.
25.
26.
27.
28.
29.

HOCTEH.
30
31
32
33

Br160p mara nnrerpupoBanus. [lpunuun PyHre ais olleHKH MOrpeniHoCcTe.
[TpubnnxenHoe Bbraucienue narerpainos. @opmyinsl Hetotona — Koteca.

nJis1 oneHku copmupoBannoctu komnerenuuii MK 11
[TpubnmxenHoe BbruncieHne nuterpaios. KBagpatypusie hpopmynsl ["aycca.
WHTerpupoBanue ¢ MOMOIIBIO CTENEHHBIX psA10B. OlLieHKa MOTPEIIHOCTH pe3yJibTaTa.
Kpatnblie nnTerpasssl. MeTo/] MOBTOPHOTIO MPUMEHEHUS KBAJAPATYPHBIX (OPMYIL.
WNuTerpansl ¢ 6eckOHEUHbIMU NpeaenamMu. Meron yceueHusl.
WHTerpansl OT pa3pbIBHBIX QYHKIUH. AJIMTUBHBIN CITOCOO BbI/IEIEHUS! OCOOEHHOCTEH.
WuTerpansl ot pa3pblBHBIX QYHKIMH. MyIbTUIUIMKATUBHBIA CIIOCOO BBIJIEIEHUS OCOOEH-

Merton JIroctepHuka — JIMTKUHA [171s1 BBIYMCICHHS IBOMHHOTO HHTErpasia.

[Ipocreitmme hopmynbl yncaeHHOTo AU depeHIIUPOBAHMSL.

Brruucnenne BTopoit mpon3BoAHON 10 hopMyiaM ducieHHOTo AudepeHnnpoBaHus.
UucnenHoe perienue 3aaauu Ko ast 0ObIKHOBEHHBIX MU (hepeHIIMaTbHBIX YPaBHEHUM.

Teopemsl 0 pazpemmumocTtu 3a1aun Ko

34.
35.

Meron Ditnepa st peenus 3aaaun Komm
Merton Pynre — Kyrra nns pemenus 3anaun Komm



36.

ro MopsaKa

37.
HopsIIKa
38.
HOpsIIKa
39.
40.
41.
42.
43.
44,
45.

[TocTraHoBKa kpaeBoi 3a1auu 11l OOBIKHOBEHHBIX TU(PEpEeHIINAIBHBIX YPaBHEHUI BTOPO-
MeToa KOHEYHBIX pPa3HOCTEH Ui JTUHEWHBIX Ju(QepeHInaIbHbIX ypaBHEHUH BTOPOTO
MeToa KOHEUHBIX pa3HOCTEH JUIsl HEMMHEHHBIX TU(epeHINaIbHbIX YPAaBHEHHN BTOPOTO

Meron INanepkuna.

UucineHHoe pelIieHre YpaBHEHUH ¢ YaCTHBIMH POU3BOIHBIMU METOJIOM CETOK.
Meron cerok mid 3anaun upuxiie.

NrepannoHHBIN METO/ PELLIEHNS CUCTEMbI KOHEUHO — PA3HOCTHBIX YPaBHEHUH.
Pemenue kpaeBbIX 3a/1a4 JUIs1 KPUBOJMHENHBIX 00J1acTeM.

MeTton ceTok /it ypaBHEHUN apaboInYecKoro TUIA.

MeToJ ceToK ISl ypaBHEHHI THIIEPOOTMYECKOTO THIIA.

IIpuMepHbIe NPAKTHYECKHE KOHTPOJIbLHbIE 32 JaHUS
1Jis1 oueHKH cpopmupoBaHHocTu kKomnereHuuii K 9

Tema 1. UnciieHHOe HHTerpupoBaHue QyHKIMIA.

3adanue 1.Hucnennoe ummezpuposanue QyHKyuu mMemooamu nNpsamoy20ibHUKO8 8 CPeOHeM,
mpaneyuti u memooom Cumncoua.

BbraucnanTh uHTErpasl METOIaMU MPSMOYTOJBHUKOB B CPEJHEM, METOJOM Tpamenuii U MeTo-
nom Cumncona ¢ marom h=0.01. [ToaroroButs otueT ¢ pe3yiabrataMmu. CpaBHUTh PE3YJIbTATHL.

Crnenatb GI0K-CXeMbI IO BCEM TPEM METOIaM.

Bapuanm 1.Beraucnuts uHTETpat:

2.0 1
——dXx.
'c[ N Fe

Bapuanm 2.BerauciuTh HHTETpa:

Zj"«/xz +0.16

1

dx

X2

Bapuanm 3.BeravciuTh MHTETpall:

2.0

1 3.0+Xx

X3

dx.

Bapuanm 4.BerarcinuTs MHTETpa:

2.0

Bapuanm 5.Beraucnuts UHTETpal:

1.0

J 2% dx.

0

Bapuanm 6.BerarcnuTes HHTETpA:
3.0

j (xIn(x))?dx.

2.0

Bapuanm 7.BeIaucnuTh UHTETpa:

T e* sin(x) cos(x)dx .

Bapuanm 8.BerancnuThs nHTETpa:
3.0 2

In“(x

J dx.

2.0

X



Bapuanm 9.BeravcnuTth MHTETpall:
3.0

Ildx.

30 X19(x)

Bapuanm 10.Beraucnuth uHTErpat:

2.0
1
—_—dX.
‘([ N1+3%x42x3

Tema 2. Pemenne cucreM 00bIKHOBEHHBIX TH(epeHIIuaTbHbIX YPABHEHUI.

3adanue 2. Pewenue cucmemuvl 00bIKHOBEHHbIX OUphepenyuanvbHbix ypasueHul memooamu Jii-
nepa, Pynee-Kymmut 2 (yayuwennovim memooom Diinepa) u memooom Pynee-Kymmeot 4

Pemute 3amauy Kommu mertomamu Diiniepa, ynmydIieHHBIM MeToioM Oitnepa (meton Pynre-
Kyrtht 2) u metogom Pynre-KyTtol 4. 3anonHuts TaOnuily BHIYMCICHHBIX 3HAUCHHH MapaMeTpOB OT
HayaJbHOTr0 3Ha4YeHus1, paBHoro 0, 10 Max 3nauenus, pasuoro 0,1, ¢ marom 0,01.

Crenatb GJIOK-CXEMBI TIO BCEM TPEM METOJaM.

Bapuanm 1.

Yo g1y e x =10

Bapuanm 2.
Yi=2(Y,— Y- ¥,), ¥r =10;
Yo=—(Y,=¥:"Y,), Y2 =3,0;

Bapuanm 3.

V=Y, + A, y) =3,0;
VY Y,

!

Yo Y 0_ .
Y, =Y, ——F———, Y, _0’0’
Y+
yé:%, ygzoaO,
i tY;

Bapuanm 4.

y1': Y2Ys, Y1O =0,0;

Yo ==Y1¥s. ¥, =1,0;

¥ =-0,51y,y,, y5 =1,0;
Bapuanm 5.

=Y, . Y, =2,0;
Yy =(1=¥7) ¥, = ¥i» ¥2 =0,0;

Bapuanm 6.

dy,

" =sin(x+VY,Y,), ¥, =2,0;

d
%zcos(xz—yﬁyz), yo =1,0;

Bapuanm 7.

c:j—);1:3x1—2x2+x3, x’ =10;



%:xf—xg, x; =2,0;
dX3 2 0 .
E:xlxz—xs, X; =4,0;
Bapuanm 8.

y{:yz’ Y10:0’0
y, =—0,07xy, —x°y,, ys =0,125;

Bapuanm 9.

Y, =—(55+Y,) Y, +65Y,, y. =10;
%:(—2+ y)x+0,1x2, yf =10;
y;=01y,, y2=0,0
Bapuanm 10.

%:(—ZJF y)x+0,1x%, X’ =1,0;

%:(4—2,5x)y—0,1y2, y*=3,0;

Tema 3. Pemienne ypaBHeHUsI TeIJIONPOBOAHOCTH
VYpaBHeHME TEIIONPOBOAHOCTH. SIBHAS U HEsIBHAS pa3HOCTHBIE cXeMbl. PacueTHble (OpMYIIbI.

3adanue 3.Pewenue ypagHerus menionpogooOHOCMU, OOHOMEPHBIU CYYall, A6HASL PA3ZHOCMHASL
cxema.

Pemuth ypaBHEHHE TEIUIONPOBOJHOCTH C TTOMOIIBIO SBHOM Pa3HOCTHOM CXEMBbI. 3a/laHUE BBI-
noaauTh pu h=0.1 g 0.0 <t < 100.0,

0.0 < x <300.0. Cnenatp 6J10K-CXEMY MPOTPAMMBI U 3aIKACATh MEPBHIE JAECITh BBIUUCICHHBIX
3HAYEHUS TeMIIepaTyp.

. o°U  ou
Bapuanm Ne 1. Haiitn npubamkeHHOE pelieHne ypaBHEeHUs o = R
YZIOBJIETBOPSIIOLIEE YCIOBUAM
u(x, 0) = go (x),u (0, t) =fo (t),u(L, t) =11 ()
JUIsl 3HAYEHUI
go (X) = 2x(x+0.2)+0.4;
fo (t) = 2t+0.4;
fu(t) = 1.36.

y oU ou
Bapuanm Ne 2. Halitu npubinkeHHOE pellieHue ypaBHEHHs v = R
YIIOBJIETBOPSIOLIEE YCIOBUAM
u(x, 0) = go (X),u (0, t) = fo (t),u(L, t) =f1 (t)
g 3Hauennii 0 <t<T, 0< x <L.
go (X) = sin(x+0.45);
fo (t) = 0.435-2t;
f1(t) = 0.8674.

. o°U  ou
Bapuanm Ne 3. Haiitun npubamkeHHOE pelieHue ypaBHEeHUs v = R

YAOBJICTBOPAIOLICE YCIIOBUAM

u(x, 0) = go (x),u (0, t) = fo (t),u(L, t) =f1 (t)



quts 3Hadennii 0 <t<T,0< x <L.

go (X) = 0.9+2x(1-x);
fo () = 3(0.3-2t);

f1(t) = 1.38.
o°U  ou
Bapuanm Ne 4. Haiitn npubImkeHHOE pelieHnue ypaBHEHUs v = R
YZIOBJIETBOPSIOLIEE YCIOBUAM
u(x, 0) = go (x),u (0, t) = fo (t),u(L, t) = f1 (t)
g saavenni 0 <t<T, 0< x <L.
go (X) = (x-0.2)(x+1)+0.2;
fo (t) = 6t;
f1(t) = 0.84.
o°U  ou
Bapuanm Ne 5. Haiitu npubnnkeHHOE pellieHue ypaBHeHHS v = R
YZIOBJIETBOPSIIOLIEE YCIOBUAM
u(x, 0) = go (x),u (0, t) = fo (t),u(L, t) = f1 (t)
IS 3HAUEHUH
go (X) = sin(x+0.48);
fo (t) = 0.4618;
f1(t) = 3t+0.882.
oU _oU
Bapuaum Ne 6 Halitu npuOnukeHHOE pellieHue ypaBHEHUS W = R
X
YZIOBJIETBOPSIOLIEE YCIOBUAM
u(x, 0) = go (x),u (0, t) = fo (t),u(L, t) = f1 (t)
JUISl 3HAYECHUN
go (X) = 1g9(2.63+x);
fo (t) = 3(0.14-1);
f1(t) = 0.3075.
o°U  ou
Bapuanm Ne 7. Haiitn npubamkeHHOE pelieHne ypaBHEeHUs P = a2
YZIOBJIETBOPSIIOLIEE YCIOBUAM
u(x, 0) = go (x),u (0, t) = fo (t),u(L, t) = f1 (t)
s 3Havennii 0 <t<T,0< x <L.
go (X) = cos(x+0.845);
fo (t) = 6(t+0.11);
f1(t) = 0.1205.
o' ou
Bapuanm Ne§. Haiitu npubnmkeHHOe pelleHne YpaBHEHUs PV = e
X
YZIOBJIETBOPSIOLIEE YCIOBUAM
u(x, 0) = go (x),u (0, t) = fo (t),u(L, t) = f1 (t)
uts 3Havennii 0 <t<T,0< x <L.
go (X) = 1g(2.42+x);
fo (t) = 0.3838;
f1(t) = 6(0.08-t).
oU _oU

Bapuanm Ne 9. Haiitu npubnnkeHHOE pellieHue ypaBHEHHs v = R
X




YAOBJICTBOPAIOUICC YCIIOBUAM

u(x, 0) = go (X),u (0, t) = fo (),u(L, t) =1 (t)

g 3avenni 0 <t<T, 0< x <L.

go (X) = 0.6+x(0.8-x);

fo (t) = 0.6;
f1(t) = 3(0.24+t).

Bapuanm Ne 10. Haiitu npuGinXeHHOE pelIeHUe YpaBHEHUS

YZIOBJIETBOPSIOLIEE YCIOBUAM

u(x, 0) = go (X),u (0, t) = fo (t),u(L, t) =1 (t)

g 3aavenni 0 <t<T, 0< x <L.
go (X) = 1g(1.43+2x);

fo (t) = 0.1553;
fi(t) = 3(t+0.14).

2

Ox?

ouU

ot
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Tema 4. PemieHne cTAMOHAPHOTO YPABHEHUS

3adanue 4.Pewenue cmayuonaproco ypasuenus Jlaniaca memooom Jlubmana.

HMcnonb3yst METO/I CETOK, COCTAaBHUTh MTPUOJIMIKEHHOE pelIeHUe 3a1a4u JIupuxiie sl ypaBHeHUs
Jlarunaca B xBajgpare ABCD c Bepmmuamu A(0,0), B(0,1), C(1,1), D(1,0); mar h=0.2. [Ipu perueHunu
3a/1a4M UCII0JIB30BaTh (opmyibl JInOMaHa. BeraucineHus 3akOHYNTh, BBIMOTHUAB 200 UTeparmii.

Craenarb OJOK-CXeMy MPOTrpaMMbl 3alMCaTh BBIYMCICHHBIC 3HAYCHUS MCKOMOH (DYHKIIMU BO
BCEX y3JIaX CETKH.
BapuaHTthl yka3eiBaloT (HOpMYIIbI, 33Jal0LIHe UCKOMYIO (YHKIIMIO Ha CTOPOHAaX KBajpara
ABCD.

Bapuanmui.

Neapn- | U/, U/ge U/ U/ o
aHTa
1 30y 30(1-x?) 0 0

2
2 20y 30005(%)() 30005(7%) 20.0x
3 50y(1-y?) 0 0 50sin(7mx)
4 20y 20 20y? 50x(1-x)
5 0 50x(1-x) 50y(1-y?) 50x(1-x)
6 30sin(my) 20x 20y 30x(1-x)
7 30(1-y) 20 \/; 20y 30x(1-x)
8 50sin(my) 30 \/; 30y? 50sin(7tx)

2

9 40y 40 40 403in(%x)
10 50y? 50(1-x) 0 60x(1-x2)

Tema 5. UncneHHbIe MeTOAbI THHEHHON a1redpsbI

3aoanue 5.Pewenue cucmemvl 1uHetinblx ypasHeHuti memooom I aycca.
PemnTh cucreMy JIMHEMHBIX YpaBHEHHI MeTOI0M [ 'aycca.




CraenaTh OJ10K-CXeMY IPOTPaMMBI.
1.

5,5x-123,1y+37z = 438,73
24,1x+7,2y-11,9z = -3,17
101,5x+54,8y-213,7z = - 208,63
2.

5,5x+3,1y+27z = 6,42
40,1x+17,2y-21,9z = 119,02
115x+581,5y+123z = 1535,74
3.

29,2x+113,4y+37,1z = =7,05
41,3x+113,7y+37,82 = - 30,99
241,3x+133,7y+57,8z =680,99
4.

10,5x+11,1y+27z = 6,42
40,1x+17,3y-21,9z = 119,02
115x+581,5y-123z = 1535,74
5.

15,5x-13,1y+37z = 16,79
40,1x+7,2y-11,9z = -53,23
11,5x+54,8y+23,7z = 141,57
6.

11,5x+54,8y+23,7z =141,57
15,5x-13,1y+47z = 33,79
40,1x+7,2y-11,9z = -53,23

7.

20,5x-13,1y+37z = -60,92
40,1x+17,2y-11,9z = 106,02
11,5x+54,8y+23,7z = 129,01
8.

2,9x+23,4y-17,4z = -324,43
12,9x+3,6y+0,7z = 5,45
221,9x+32,4y-37,4z = -320,33
9.

2,9x+23,4y-17,4z = -38,27
12,9x+3,6y+0,7z = 27,66
221,9x+32,4y+374z = 3954,21
10.

2,9x+23,4y-17,4z = -324,43
69,2x-13,4y+171,4z = 2150,56
241,3x+133,7y+57,8z = 262,19

IIpumepHasi TeMaTHKA y4eOHO-HCCI€10BATEILCKUX pe)epaTUBHBIX PadoT
AJis1 ouleHKH cpopmupoBanHocTH kKomnerenuui IIK 9

1. Beuncnenue Ko3(QQPHUIMEHTOB HHTEPHOJSAIMOHHOIO anredpanvyeckoro MHOTOUYJIEHA C
MTOMOUIBIO PEIICHUSI CUCTEMbI INHENHBIX YPAaBHEHUN.

2. Yucnennoe nuddepeHunpoBaHre Ha OCHOBE HHTEPIIOISALMOHHOTO MHOTOYJICHA.

3. Pemenne 3agaun Komm s nuddepennmansHoro ypaBHeHus 1-0ro MopsiaKa ¢ IOMOIIBIO
OJTHOTO U3 U3YyYEHHBIX CIIOCOOOB YHCICHHOTO PEIICHHS.

4. YwucrmeHHOe pelnieHWE KpaeBoW 3amaunm Uil IuddepeHImanbHOr0 ypaBHEHUS 2-0T0
MopsAKA.

5. UwucneHHoe pelleHue JMHEHHOTO YPaBHEHHUSI B YACTHBIX MPOU3BOAHBIX C UCIOJIb30BaHUEM



Pa3HOCTHBIX CXCM.

6.

1)
a)
b)
c)
d)
2)

Muorouwiensl YeOrnImesa
1Jis1 oneHku copmupoBannoctu kommnerenuui IIK 11
Mertoapl cTaTuctTudeckoro mojaenupoanus (Monre-Kapio).
Kitaccnueckast Mozienb MHOKECTBEHHON PETrPECCUM.
CBoiicTBa OLICHOK HAMMEHBIIINX KBaJApaToB; 0000menHas moaenb u HK-omnenka Aitken'a.
CBoiicTBa MHOTOMEPHOTO HOPMAJIBHOTO PACTIPE/ICICHUSI.

. Hopmanbnas perpeccus.
. PerpeccuoHHsIl aHaIU3 JUIsl HOPMaJIbHOM MOJEIIN.

Crtpykrypa u GyHKIIMK OAHKOB TaHHBIX.

. HpOpMalimOHHO-TTONCKOBBIE CHCTEMBI.
. IHOopMalmoOHHO-TTOUCKOBBIE SI3bIKH.

IIpumepHbIe TECTOBBIC 3aJaHUA
AJs OLeHKHU cpopMupoBaHHocTH KomneTenuuii ITK 9

OCHOBHBIMU HCTOUYHUKAMH TTOTPEITHOCTEH SBIISIOTCS

MOCTPOCHUE MaTeMaTHIEeCKOW MOJIEIH

BbIUHCIIEHHE pe3ysibTaTa Ha OBM

BBIYHCJICHUE 3HAYCHUH (QYHKIIH

apuMeTHIeCcKre Oneparuu

Kakum akcromam JOJDKHO YIOBIICTBOPSATH MHOXKECTBO X JUISL TOTO, YTOOBI PACCTOSIHUE

SIBJISTIOCH METPUKOM:

a)
b)

c)
d)
3)

a)
b)

c)
d)
4)
a)

b)

c)

5)
a)
b)

c)

6)
a)

TOXIECTBA

CUMMETPUU

TpEeyroJIbHUKA

KOMMYTaTUBHOCTH

PaccrosiHne Mex 1y urciaamu onpeaensiercs no popmye:

x-y|

PaccrosiHie Mex 1y QyHKIMSMU ONIpesenseTcs no GopmyIe:
| (x)—g(x)|
max| f (x) — g(x
max| f (x) - g(x)
: 2 2
> ()2 -g(x)
i=1
KaKOﬁ XapaKTepHCTHKOﬁ BBIYHUCJIICHUS ABJIACTCA OTHOCUTCIIbHAA I10T" peIJ_IHOCTBI
KOJIMUECTBEHHOU




b)  kauecTBeHHOI

C)  OLEHOYHOUH

d)  aGcomroTHOI

7)  AOcomroTHasi HOrPEUIHOCTh PA3HOCTHU BYX YUCEN PaBHA:

d)  pa3HOCTH aOCONIOTHBIX OTPELIHOCTEH YKCe

b)  cymMme aOCONIOTHBIX MOTPENTHOCTEN YUCEI

C)  [pOU3BEICHHIO A0COJIIOTHBIX MOTPEIIHOCTEH YUCEI

d) dYacTHOMY aOCOJIOTHBIX HOTPEIIHOCTEH YHCel

8)  OtHocHTelIbHAs NOTPEITHOCTD YaCTHOTO JABYX YMCEIl paBHa:

d)  pPa3HOCTH OTHOCHTEINIBHBIX MOTPEIIHOCTEN YHCel

b)  cymMe OTHOCHTEIBHBIX MOTPEIIHOCTEH YUCEI

C)  NPOU3BEICHUIO OTHOCHTEIBHBIX MOIPEHIHOCTEH Y Cel

d)  dYacTHOMY OTHOCHTENBHBIX HOTPEIIHOCTEH YUCEI

9)  Orpe30K Ha3bIBACTCS OTPE3KOM HU3OJISILIUH, €CIIH:

d)  Ha HEM HeT KOpHei

b)  Ha HeM eCTh €AMHCTBEHHBIH KOPEHb

C)  Ha HEM eCTb XOTs Obl OJIMH KOPECHb

d) ma Hem Goiiee OHOTO KOPHS

10) Kakwue cymiecTByrOT CIIocOObI OT/ICICHUS KOPHEH Ha TaHHOM oTpe3ke [a,b]:

a)  aHATUTHYCCKHIA

b)  morumueckuit

C)  HMHAYKTUBHBIN

d) rpaduueckuit

11) Ecnu mepBas npou3BojHas (YHKIUU IOJOKHUTEIbHAS, a BTOpas NPOU3BOJHAS OTpHIIA-
TelbHas, TO:

a)  GyHkuus Bo3pacraet, rpaduK BOrHYTHIH

b)  ¢dynkuus yosiBaeT, rpaduK BBITYKIIBII

C)  GyHKuus Bo3pacTaet, rpaduK BBITYKIIbIIA

d)  ¢dyskuus yosiBaet, rpaguiK BOrHYTBIN

12) Ecnu mepBas npou3BoJHAs (YHKIUU OTPHLATENbHAs, a BTOpas MPOU3BOIHAS ITOJIONKH-
TeNbHas, TO:

a)  ¢yHkuus Bo3pacraet, rpaduK BOrHYTHIH

b)  dyukius yosiBaeT, rpaduK BhITYKIIBIN

C)  GyHKuMs Bo3pacTaet, rpauK BBITYKIIbIIA

d)  ¢dyHkuus yosiBaet, rpaguiK BOTHYTBIN

13) Kakas (yHKIHS SBISETCS PEKYPCUBHOI:

a)  f(x)=9(x)

b) y=f(x)

C)  Xn+r=T(Xn)

14) Jlns cucTeMbl U3 IBYX YPaBHEHHU C JBYMs HEH3BECTHBIMH, €CIIU KOI(DPHUIHECHTHI MpH

al bl Cl
HEU3BECTHBIX YIOBJIECTBOPSIOT YCIOBHIO — = — # — , TO COOTBETCTBYIOLINE MTPSMBbIC:
a‘2 bZ CZ

a)  mepeceKaroTcs

b)  mapamrenbHbI

C)  COBIAAAIOT

15) K kakum MeTo7aMm OTHOCHUTCS MeTo ['aycca pelieH s CUCTEM JTIMHEWHBIX YpaBHCHHIA:

a) K IpsSMbIM

b)  x mocimenoBaTeIbHBIM

C) K UTepaIMOHHBIM

d)  k oOparHBIM

16) K kakum meromam OoTHOCHTCS MeTos ['aycca-3ei/iens peleHus CUCTeM JIMHEHHBIX ypaB-

HEHWIL:



a) K OpsSMbIM

b) K mocrmemoBaTeNBEHBIM

C) K UTCpalMOHHBIM

d) x obpaTHbIM

17) K xakum MeTo/1aM OTHOCUTCS METO]I IIPOTOHKH PELICHUS] CUCTEM JIMHCHHBIX YPABHCHHIA:
a) K IOpsSIMbIM

b)  k mocmemoBarenbHBIM

C) K UTepaIMOHHBIM

d)  k oOparHBIM

18) Kakoii ¢popmyioit onpezensercs MaorowieH YeOpimea cTerenu N.

0 Yoot oot
b) %((x+\/x”——1)n+( - x”—1)”j
) %((X+VX“—4T+(X—Q/X”—4TJ
o (bS] b))

19) B uem 3akiovaeTcs 3a/1a4a MHTEPIIOTMPOBAHHMS:
a) B HAXOXJCHHU KOPHEH YpaBHEHHUS
b) B peueHuu cucTeMbl ypaBHEHUIT CTereHH N
C) B npuOIMKeHUU K QYHKIIUU
d) B OCTPOCHHWH MHOTOYJICHOB CTEIICHH N
20) Kakue MHOTOWICHBI UCTIOJIB3YIOTCS TSI HHTEPIOJSINAN (DYHKIINH:
a) Jlarpamxa
b)  Jlexanapa
c) Teiinopa
d) HsroToHa
21) Ilpu MOCTPOSHHMH KAKOTO MHOTOYJICHA HCIIOIb3yeTCs MOHATHE KOHEUHBIX Pa3HOCTEH:
a) Jlarpamka
b)  Jlexanapa
c)  Teiinopa
d) Herorona
22) ®opmysiaa CUMIICOHA CITYXH IS
d)  HMHTEPIOJSAIUH
b)  pemieHus cucTeMbl ypaBHEHHI
C)  BBIYUCIICHUS HHTETPATIOB
d) pemenuns quddepeHIATbHBIX YpaBHEHHI
23) OyHKIMS 3aMEHSETCS Ha KYCOUHO-TIOCTOSIHHYIO B METOJIE:
a) Pynre
b)  OpAMOYroabLHHKOB
C)  Tpamenwmit
d) Taycca
AJis1 oueHku cpopmupoBannoctu kommnerenuui IIK 11
24) Haubosee TOYHOE YUCIIEHHOE PEIIEHHE HHTETPAIOB €T METOI:
a) Pynre
b)  OpAMOYroabHHKOB
C)  Tpamneuui
d) Taycca
25) Yro Ha3bIBaeTCS MOPSAKOM PA3HOCTHOTO YPaBHEHUS:
a)  KOJIMYECTBO TOUYEK
b) crenens



KOJIMYECTBO MEPEMEHHBIX
Kak emie nazpiBator 3agauy Komm permenus nudepeHnnanbHbpIX ypaBHEHUM:

C HaYaJIbHBIMH JAHHLIMU

C KpaeBbIMU JIHHBIMU

C Y3JIOBBIMU TOYKaAMU

Kaxkoit MeTo1 OTHOCHTCS K YHCIICHHOMY pelIeHrI0 ¢ depeHInanbHbIX YPaBHCHHI:
meTon CuMriicona

METO/I UTepaLHii

merox Pynre-Kyrra

meron ["aycca

Kakoii MeTo/1 OTHOCUTCSI K UMCIICHHOMY HaXO0XJICHHUIO KOpHs ypaBHeHH f(X) = 0:
meTon CuMmIicoHa

METO/JI UTepaLIHil

meto Pynre-Kyrra

meron ['aycca

Kakoif MeTo1 OTHOCHUTCS K YUCIICHHOMY HAaX0XJEHUIO MHTErpasa:

MeTon CuMriicona

METO/I UTepaLuil

meton Pynre-Kyrra

meron ['aycca

Kaxkoit MeTo1 OTHOCHUTCSI K YHCIICHHOMY PEIIEHUI0 YPAaBHEHUM B YaCTHBIX MPOU3BOIHBIX:
meton CuMIicoHa

METO/]l UTepaLHil

Merox Pynre-Kyrra

METOJ CETOK

Kaxkoit MeTo1 OTHOCHUTCS K YMCIIEHHOMY PELLIEHUIO CUCTEM JINHEUHBIX YPABHEHH:
MeTon CumMriicona

METO/I UTepaLuii

meton Pynre-Kyrra

merox ['aycca

B cpene nporpammupoBanus

MAalIMHHBIN STICUIIOH OOJIBIIIE MAITMHHOTO HYIS

OHH PaBHBI

MAaIIMHHBIN HYJIb OOJbIIIE MAITUHHOTO STICUIIOHA

HMX COOTHOIIIEHUE MOKET OBITH JIIOOLIM

3HavYeHHE MAIIMHHOTO 3IICUIIOHA ONIPEAEIISIeTCs

YHUCJIOM Pa3psiJI0B, OTBOJUMBIX JIJISl TIPEICTABIICHUS TIOPSIKA BEIIECTBEHHOTO YnCa
3aJJaHUEM MOJIb30BaTEIIS

YUCJIOM Pa3psI0B, OTBOJUMBIX ISl TIPEJICTABIICHUS MOPSIKA U YHCIOM Pa3psiaoB, OTBO-

AUMBIX T ITPEACTABIICHUS MAHTHUCCHI

d)
34)
a)
b)
c)
d)

YU CJIOM pa3psaa0B, OTBOJUMBIX I NPCACTABJICHUA MAHTUCCHI BEICCTBCHHOI'O YHCJIa
MaremaTHnueckas 3a/1a4a KOppeKTHa, €ClIu

OHa XOpo1I0 00yCIIOBIEHA

BapHalluy peIIeHNs Majbl IPH MAJIbIX BapHaLUAX UCXOAHBIX TAHHBIX

ee pelIeHne eANHCTBEHHO

ee peleHrue MOXKET ObITh HeeTUHCTBEHHBIM, HO BCE OHUM KaUYeCTBEHHO BEPHO ONMMCHIBAIOT

MOJIETTUPYEMBII TTPOIIECC

€)
35)
a)
b)
c)

€€ pEIICHHE CYLECTBYET
Anroputm ["aycca peanuzyem

BCeraa

NIPY YCIIOBUM HEPABEHCTBA HYIIIO 3JIEMEHTOB aii, 1=1,2, ...N, MATPHIIBI CHCTEMBI

P YCJIIOBUU OTJIMYHS OT HYJISA 3JIEMEHTOB aii, 1=1,2,...N, Ha KaXKJIOM i-M IIare mpsmoro

X0J1a allropuT™Ma



d)

e)
36)

BCCTrAa, HO TOJILKO AJId CHMMCTPUYHBIX MATPUIL
TOJIBKO JUIsl HEBBIPOXKAEHHBIX MaTpPHUIL
TpynoemkocTs anropurma I'aycca, onpenenseMas 4UCIOM ONEPALMM TUIIA CIIOXKEHUE U

YMHOXKCHHE, COCTABJIACT

a)
b)
c)
d)
€)
37)
a)
b)
c)
d)
€)
38)

n3

2 n%/3+ n?/2

5n%/3

2n%3

n2

HOFpeH.IHOCTB pCH_ICHI/IH, HOJ'IyLIeHHOl"O METOAOM Faycca, OHpeﬂeHﬂeTCﬂ
TOJILKO Pa3MEPHOCTBHIO CHCTEMbI

TOJIBKO O6YCJ'IOBJ'ICHHOCTBIO MaTpHuIbI CHUCTCMBI

Pa3MEPHOCTBIO M 00YCIIOBICHHOCTBIO

HU TEM H HE JIPYTUM

®dopmyna

IMMO3BOJIACT IMOJYUUTH

a)
b)
c)
d)

OLIEHKY (DaKTUYECKOM MOTrPEeIIHOCTH pelieHus: cuctemsl JIY

BO3MOJKHYIO ITIOIPEUIHOCTD peleHus cucTeMsl JIY

MOTPEUIHOCTH peleHus cucteMsl JIY, KkoTopas cBsi3aHa TOJIBKO C OLIMOKAMU OKPYIJIEHUS
BO3MOJKHYIO ITOTPEIIHOCTh pelieHust cuctemsl JIY, koTopas cBsi3aHa ¢ OLIMOKaMHU OKPYT-

JIEHHUS U C OIIMOKaMHU HCXOOHBIX JaHHBIX

39)
CHMOCTH OT
a)
b)
c)
d)
€)
40)
a)
n+1 yzen
b)

CX0IMMOCTb CTAllMOHAPHOT'O UTEPALIMOHHOTO MeToAa peuienus JIY peanusyercs B 3aBU-

3HAYEHUS CIEKTPAIBLHOTO painyca UTEPAIIHOHHON MaTPHIIbI

BbIOOPA HAYAJILHOTO MPUOINKEHUS

3HAa4YEeHUs] MAaKCUMAaJIbHOI'O 110 MOAYJIO0 COOCTBEHHOTO YHCIIa MATPULIbI 3a/1a4n
3HAYEHHUEM CIIEKTPAIbHOIO Pajinyca MaTpUIIbl METOJA

Pa3MEpHOCTBIO 3a/1a4H

Otpesok psga Teitnopa ns dpyakuun f(x), conepxamiuii N+1 ciaraemoe, sBISIETCS
MHTEPIIOJSIIMOHHBIM ITOJIMHOMOM M-TO MOPSAJKA, TOCTPOCHHBIM Ha CETKE, COAepkKallen

UHTEPIOJIAIMOHHBIM ITOJITMHOMOM M-T'0 MOpsiiKa, IIOCTPOCHHBIM Ha CETKE, cozlepx(ameﬁ

OJIH y3€Jl KPaTHOCTHU P

c)
d)
HUS M U D)
41)
a)
b)
c)

KaM

MOJIMHOMOM HaAWJIYUIICTO CPEAHCKBAAPATHIHOT'O HpI/I6HI/I)KeHI/I$I M-ro mopsaka
IMOJIMHOMOM HAWJIYy4YII€TrO0 paBHOMCPHOTO HpI/I6J'II/I)K€HI/I$I M-ro mopsaka (yKa)KI/ITC 3Ha4e-

NuTepnonsuuoHHbli moauHoM B popme Jlarpanxa ynodexn

IIPU UHTEPIOIUPOBAHUM (DYHKIIMM HA cHUCTeMe Bce 0oJiee CryIIaonuxcs CeToK

MIPY UHTEPHOJIUPOBAHUH HECKOIBKUX (PYHKIIMNA HA OJTHOU CeTKe

MIOTOMY, YTO TNPOLEAYpa €ro NoCTpOoeHUs ob6anaeT OoblIel yCTOHUYMBOCTHIO K OLIMO-

OKpYTJICHHA B CPABHCHUH C MCTOAOM HCOIIPCACIICHHBIX KOB(b(I)I/ILII/ICHTOB

d)
42)

MIPU UHTEPIOIUPOBAHUH Ha YEOBIILIEBCKON CETKE
VYKaxkuTe, KaKUM METO/IaM HaXOXIACHHsI KOPHEH HEJIMHEHHBIX YpaBHEHUN COOTBETCTBY-

0T CJICAYIOUIUEC BbIYUCIIUTEIIBHBIC CXEMBI:



43)

ypaBHEHUS

a)
b)
c)
d)
€)
f)

44)

a)
b)

c)

45)
JCHHBIC HMXKC BBIYMCIIUTCIIBHBIC CXEMBI?

1.
2
3,

4,

46)

a)
b)
c)
d)
e)
f)

Sx)

) o =y k=012,. 2 A =5+ f ()
f(5) A~ Ty
= —h— =g k=12
e M T e T

KBa3uHBIOTOHOBCKUI METO/ T€HEPUPYET NOCIEA0BATENBHOCTD Xk, CXOALIYIOCSA K KOPHIO

KBaJpaTUIHO
JIMHEWHO
CBEPXJIMHEWHO
CBEPXJIMHEUHO
ﬁk =0
npu K=ra

Ipu pemenun metogom HpioToHa ypaBHenus x>+ 5x+ 6 =0

MO’KHO MOJYYUTh KBaJPAaTUYHO CXOSAILYIOCS II0CIEN0BATENBHOCTD

MOYKHO MOJIYYHUTh KBAJIPATHYHO CXOJISIIYIOCS MOCIEI0BATEIBHOCTD JIUIIb MPH | Xo|< 6
HEJb3s NOJYyYUTh KBaJPATUYHO CXOSAILYIOCS IIOCIEN0BAaTENBHOCTD

Kakum uncnennsiM Metonam pemenus 3agaun Komm mns OLY cooTBETCTBYIOT IpUBe-

Yia =Yi + Wt Yia1)

Yig =i+ %lfﬁm »Pis) + Syl

Yis = Yi +hfttuy)

Ynal =V +E[f{r,,.y,,}+3ﬂf,, +§’=:y,, +§F=~f{r,,,.v,,)l}

SABHBIN MeTON Ditiiepa

SBJISIETCST A-yCTONYUBBIM

SIBJIIETCS. METOZIOM -T0 MopsiiKa

MO3BOJISIET IPOMHTErPUPOBATH JTIOOYIO YCTOHUMBYIO 33/1a4y

MO>KET 00€CHeUNUTh CKOJIb YTOAHO MaJIYIO OTPEIIHOCTh UHTEIPUPOBAHUS

XOPOIIO MPHUCTIOCOOJIEH K PEIIEHHIO JKECTKUX 3a7a4

CBOJUT pelieHne AudGepeHnaIbHOro YpaBHEHHs K PEIICHUI0 aNre0panyeckoro ypas-

HEHUS OTHOCHUTEIIBHO Yi
A7)

a)
b)
c)
d)
e)

Meroas! Pynre-Kyttsl 5-ro nopsiaka

TpeOYIOT 5-TH KpaTHOT'O BBIYMCICHUS (DYHKIIMH, 33/1al01eH IPaBYIO YacTh YpaBHEHUS
TpeOyIOT 3HAYCHUS PEHICHUS B 5-TH MPEIIIECTBYIONINX TOYKAX HHTETPUPOBAHHS
SBJISIIOTCSL M-3TalHBIMU (YKazams 3HaveHue m)

MMEIOT MOrPEUIHOCTh alMpOoKCUMAanuu ropsiaka hP (ykazame snauenue p)

SBJISIIOTCST @0COIIOTHO YCTOMUMBBIMU BO BCEH JIEBOM MONYIJIOCKOCTH KOMIUIEKCHOM Iie-

pemenHoi hA
48) MakcuMalbHO JOMYCTHMAs BEJIMUYHMHA [Iara HHTErpupoBaHus 3a1aun Komm i cucreM

0Ny
a)

OMpEaACIEICTCA MAKCHUMAJIBHBIM IO MOIYJIHO COOCTBEHHBIM YHCJIOM SKOOHaHA BCKTOp -

GyHKIUY, 33120111l IPaBYIO YacTh YpaBHEHUS,

b)

OMpEACIICTCA MHUHUMAJIBHBIM 110 MOIYJIIO COOCTBEHHBIM YHCJIOM SKOOHaHa BCKTOp -

GyHKIMH, 3a/1a011el TPaBYIO YacThb YpaBHEHUS

c)
d)
e)
f)

OTIpEIETISIETCS] CBOMCTBAMHU CXOJUMOCTH BEIOPAHHOTO METO/Ia MHTETPHUPOBAHHUS
SIBJISICTCS] BEJTMYMHON MTOCTOSTHHOM 7151 JaHHOM 3a1aun Komu 1 BEIOpaHHOTO MeTo/1a
MOYKET U3MEHSATHCS B X0/1€ UHTETPUPOBAHUS 3a0a4l

MOYKET U3MEHSTHCS B X0J1€ UHTETPUPOBAHUS JIUIIb JTUHEUHOW 3324



IIpuMepHBbIe KOHTPOJIbHbIE PA0OTHI
Jis1 oneHKH copmupoBannoctu komnereHuuni IMK 9

Tema 1. UncjieHHOe HHTErprUpoOBaHue (PYHKIMIA.

[TpubnnxeHHOe HHTErpUPOBaHUE — OOLIUE 3aMEYaHHUs.
Mertoa npsiMOyroJabHUKOB. PacueTHbie hOpMyIIbL.
Merton Tpanenuii. PacueTHbie popMybl.

Metoxn Cumricona. Pacuetrnsie popmysbl.

3adanue 1.Yucnennoe unmezpuposanue QyHKyuu mMemooamu NpsamMoy20ibHUKO8 6 CPeOHeM,
mpaneyuii u memooom Cumncoua.

BeryrcnuTh MHTErpan METoamMu NPSMOYTOJLHUKOB B CPEIHEM, METOJIOM Tpareluuid U MeTo-
noMm Cumrcona ¢ marom h=0.01. ITogroroButs oTueT ¢ pe3ynbratamu. CpaBHUTH PE3YJIbTATHI.

B koHTpONBHOMN paboTe caenaTh OIOK-CXEMBI IO BCEM TPEM METOIAM.

BbraucnuTh uHTETpa:

2.0
I L dx
2 NI+ X
Tema 2. Pemienne cucreM 00bIKHOBEHHBIX JH(¢epeHIIUATBHBIX YPABHEHH .

Merton Diinepa. PacaetHbie hopMyIibL.

Merton Pynre-KyTts! 2 (ynyunieHnslii Mmetos Diinepa). Pacuetnbie popmyiibl.

Merton Pynre-Kytthl 4. PacdetHbie hopMyIibL.

3adanue 2. Pewienue cucmemuvl 00bIKHOBEHHbIX OUhhepenyuanvHbix ypagueHul memooamu Jii-
nepa, Pynee-Kymmut 2 (ynyuwennvim memooom Diinepa) u memooom Pynee-Kymmot 4

Pemnte 3amauy Komum meromamm Diinepa, ymydlleHHbIM MeTojoMm Diinepa (merton Pynre-
Kyttt 2) u metonom Pynre-Kyrtel 4. 3anonHuth TabaUIly BHIYMCIECHHBIX 3HAYEHUH MapamMeTpoB OT
HayaJbHOTr0 3Ha4YeHus1, paBHoro 0, 10 Max 3Hauenus, pauoro 0,1, ¢ marom 0,01.

B koHTpOnbHOI paboTe caenarh 6JI0K-CXEMbI IO BCEM TPEM METOJaM.

ox_ x(l—«/x2 +y° )— y,x°=1,0;

dt

%: y(l— X* + y2)+x, y°=1,0;

Tema 3. PemieHne ypaBHeHHUs TEIJIONPOBOAHOCTH
YpaBHeHUE TEIUIONPOBOAHOCTH. SIBHAS U HEsIBHAsI pa3HOCTHBIE cXeMbl. PacueTHble (hopMyIIbL.

3adanue 3.Pewenue ypagnenus menionposoOHOCMU, 0OHOMEPHbLU CVYAl, A6HASL PA3HOCMHASL
cxema.

PemnTe ypaBHEHHE TEMJIONPOBOJIHOCTH C IMOMOUIBIO BHOW Pa3HOCTHOM CXeMbl. 3aJlaHHE BbI-
noxauTh pu h=0.1 s 0.0 <t < 100.0,

0.0 £x<300.0. B kouTponbpHOU padoTe caenarh 0J0K-CXeMy MpOrpaMMBbl U 3allicaTh MepBbIe
JIeCATh BBIYMCICHHBIX 3HAUEHUS TEMIEpaTyp.

" _ou
x> ot

Haiitn npubnnxeHHoe penieHne ypaBHEHUs

YIOBIIETBOPSIOIIEE YCIOBUAM
u(x, 0) = go (x),u(0, t) = fo (t),u(L, t) =1 (t)

U1 3HAUYEHUHN



0o (X) = 2x(x+0.2)+0.4;
fo (t) = 2t+0.4;
fi(t) = 1.36.

Jis1 oueHku cpopmupoBanHoctu komnerenumii MK 11
Tema 4. PennieHue cTAaIMOHAPHOTO YPaBHEHU S

CranuonapHeie ypaBHeHus. YpaBHeHue Jlammaca. Ypasuenue Ilyaccona. Metoasl SkoOwu,
JIn6mana. PacueTHsie popmyiib.

3adanue 4.Pewenue cmayuornaproco ypaeuenus Jlaniaca memooom Jlubmana.

Hcnonb3yst METON1 CETOK, COCTaBUTh MPUOIMIKEHHOE pellieHue 3a1aun Jupuxie A ypaBHEeHUs
Jlamnaca B xBagpate ABCD ¢ Bepumnamu A(0,0), B(0,1), C(1,1), D(1,0); mar h=0.2. IIpu pemrenuu
3aJla4yd UCIOJIb30BaTh (hopmyiibl JInOmaHa. Beraucnenus 3akoHYUTh, BEITOTHUB 200 nTepamui.

B xoHTposibHOI paboTe caenaTh OJOK-CXeMy MpOrpaMMbl 3alucaTh BHIYMCICHHBIC 3HAUCHUS
HUCKOMOM (DYHKIIMU BO BCEX y3JIaX CETKH.

BapI/IaHTbI YKa3bIBarOT (1)OpMy.]'IBI, 3aar0Inue HUCKOMYIO Q)YHKHI/IIO Ha CTOpOHAax KBaJpara
ABCD.

Bapuanmui.
Ne  Bapn- | U/ g U /g U/cp U/ o
aHTa
1 30y 30(1-x?) 0 0
2
2 200y 30008(%) 30c05(%) 200
3 50y(1-y?) 0 0 50sin(zx)
4 20y 20 20y? 50%(1-x)
5 0 50x(1-x) 50y(1-y?) 50x(1-x)
6 30sin(my) 20X 20y 30x(1-x)
7 30(1-y) 20+/X 20y 30x(1-x)
8 50sin(my) 30/ 30y? 50sin(zx)
9 40y? 40 40 77X
40sin(—)
2
10 50y2 50(1-x) 0 60x(1-x2)

Tema 5. UncsieHHbIe MeTObI JTHHEHON aaredpbl
MeTtompl peleHns CUCTEM JIMHEWHBIX airedpandeckux ypaBHeHui. Meton ["aycca.

3adanue 5.Pewenue cucmemul 1unetiHblX yYpasHeHutl memooom I aycca.
Pemnts cucremy NMMHENHBIX ypaBHEHUHN MeToI0M [ aycca.
B koHTponbHOMN paboTe caenaTh 6J0K-CXeMY MPOTrpaMMBI.

5,5x-123,1y+37z = 438,73
24,1x+7,2y-11,9z = -3,17
101,5x+54,8y-213,7z = - 208,63



KoHTposibHbIe BONPOCHI VISl IPOMEKYTOUYHO# aTTecTanuu (IK3aMeH)

Bormpoc Kon kowmme-
TeHIuu (co-
riacuo PI1J])
1. Ucrounuku norpemHocteil. [loHsTHE paccTosSHUS. I1K-9
2. PaccTostHue MEX Iy YHCIIaMH, BEKTOpaMH, (DYHKITUSIMH. I1K-9
3. AbcomoTHas morpemHocts. OTHOCUTENIbHAS TOTPEITHOCTb. I1K-9
4. OneHKa TOYHOCTH NMPUOIMIKSHHS] BEKTOPOB M (DYHKITHH. I1K-9
5. [locranoBka 3amaun mpuOIMKEHHOTO pemeHus ypaBHeHuil. Otnenenue | [TK-11
KOpHEil. MeTo MOJIOBUHHOTO JIEJICHUS.
6. Meron xopa. CxoaumocTh WTEeparMoHHOHN mocienoarenbHocT. Otnenka | [TK-9
NOTPEUIHOCTH NPUOJIMKEHUH.
7. Meron kacarenbHbIX. CXOIMMOCTh HTEpAllMOHHOW mocnenoBatenbHocTH. | [TK-9
Or11eHKa MOTPEITHOCTH TPHOINKEHUH.
8. Mertox npocroii urepanun. CXoAUMOCTh UTEPALMOHHON nocienoBarensho- | [TK-9
cti. O1leHKa NOrPeNIHOCTH NPUOIMKEHUI.
9. Peanu3anus METOJIOB pEIlICHHs HEIMHEHHBIX ypaBHeHUH B cucteme Scilab. T1IK-11
10. Peanu3anus MeTOMOB peIIeHUs HENMHEHHBIX ypaBHeHHWH B cucteme | [1K-11
Freemat.
11. ITocranoBka 3amaum anmpokcumanuu. CpenHekBaapatuynble npuOmmke- | [TK-9
HUSl.
12. NnTepnionsonHbIid MHOTOWIeH Jlarpanxa. I1K-9
13. MHTepnoyssiuoHHbIe MHOTOWICHB HpI0TOHA. T1IK-9
14. CrinaiiH MHTEPHIOISILNSL. I1K-9
15. Vcnonb3oBaHUE JTOKAIBHBIX HHTEPIIOJISILIUMI. [1K-11
16. Peanuzanus METOA0B HHTEPIONIALUHU B cucTeme Scilab. IIK-11
17. Peanu3zainusi METOJIOB MHTEPHOJALMK B cucTeme Freemat. T1IK-11
18. Cucrembl InHeHbIX ypaBHEHUH. [IpsiMble METOIbI PELICHHUSI. I1K-9
19. Cucrembl TMHEHHBIX ypaBHEHNUH. MITepallnOHHBIE METO/IBI PEIICHHSL. I1K-9
20. TTocTaHoBKa 33/1a4M YHCIECHHOI'O HHTEIPUPOBAHMUSI. I1K-11
21. MeTo psIMOYTOJILHUKOB U TPaNelnid YACIEHHOTO HHTETPUPOBAHHSL. [1K-11
22. Meton CUMIICOHA YHCIICHHOTO HHTETPUPOBAHUSI. [1K-11
23. Meton 'aycca yMCIIEHHOTO MHTEIPUPOBAHHUS. I1K-9
24. CpaBHUTeNbHAs OIIEHKAa METO/IOB YHCIEHHOTO MHTETprpoBaHus u yrouHe- | [TK-11
HUE peleHMs.
25. Peanu3aiiysi METOJIOB YHCIICHHOTO HHTErpHpoBaHusiB cucteme Scilab. I1K-11
26. Peanuzaiys MeTO0B YHCIEHHOTO HHTEPUPOBAaHUS B cucteme Freemat. T1IK-11
27. ®opmynsl yncneHHOTO AuddepeHnmpoBanus. Beidbop onrtumansHoro ma- | [TK-11
ra.
28. UnucnenHoe quddepennmponanue. Vicnoap3zoBaHue psioB. I1K-11
29. Yucnennoe nuddepennuponanue. Vcrmonp30BaHe MHOTOYICHOB. IK-11
30. [TonsiTHE pa3HOCTHBIX ypaBHEHHH. Pemenne pasHocTHeIX ypaBHeHuit 1u 2 | [IK-11
TOpSI/IKA.
31. O6mue nousATHs 1uddepeHMaTbHbIX YPaBHEHUH. I1K-9
32. MeTto KOHEUHBIX pa3HOCTeH perieHus nnddepeHnaTbHbIX YpaBHEHUH. I1K-9
33. OcHoBHEIE TOHATHA 3agaun Ko, T1IK-9
34. Meron Ditnepa pemenns auddepeHnnanbHbIX ypaBHEHUH. I1K-9
35. MoaudurupoBanHbIi MeTon Diinepa pemenns nuddepeHmansaeix ypas- | [TK-11
HEHUM.
36. Metox Pynre-Kyrra pemenus nuddepeHmanbHbpIX YpaBHEHHH. I1K-11
37. Vcnionb30BaHKe CHCTEM KOMIbIOTEpHOI MateMaTrku Scilabu Freemat mst | TTK-11




pelleHrs U BU3yalu3aluu perieHuid nuddepeHnnanbHbIX ypaBHEHUNH U CH-
CTEM.

6. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI
a) OCHOBHasl JIUTepaTypa:

1. YncnenHble MeTOABI : Yued. mocodue s MPUKJIAAHOr0 d0akaaaBpuarta / A. B. 3eHkoB. —
Mocksa : M3natenscTBo FOpaiit, 2019. — 122 ¢. — (Cepus : bakanasp. [Ipukinagnoit kype). — ISBN
978-5-534-10893-4. — Tekcr : anekrponnbiit // OBC FOpaiir [caiit]. — URL:
https://urait.ru/book/chislennye-metody-432209

2. Yncaennsie MeToabl B 2 4. Y. 1 : yued. mocodue st By30B / B. I'. [TumenoB. — Mocksa : U3na-
tenbcTBO FOpaiit, 2019 ; ExkatepunOypr : 3n-Bo Ypau. ya-ta ; EkatepunOypr : U3n-Bo Ypai. yH-Ta.
— 111 c¢. — (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-534-10886-6 (M3natenbctBo FOpaiir).
— ISBN 978-5-7996-1032-6 (M3a-Bo Ypan. yu-ta). — ISBN 978-5-7996-1015-9 (MU31-BO Ypai. yH-
ta). — Tekcr : anekrponnsiii // DBC Opaiir [caiir]. — URL: https://urait.ru/book/chislennye-metody-
v-2-ch-ch-1-432203

3. Uncaennsie MeToabl B 2 4. Y. 2 : yued. nocodue a5 By30B / B. I'. [lumenos, A. b. JIO)XHHUKOB.
— Mockga : UznatenbctBo FOpaiit, 2019. — 107 ¢. — (Cepus : Yauepcuretsl Poccun). — ISBN
978-5-534-10891-0. — Tekcr : anekrponnsiit // OBC FOpaiir [caiit]. — URL:
https://urait.ru/book/chislennye-metody-v-2-ch-ch-2-432207

4. YucjieHHbIEe METObI ¢ yYeOHUK U TPAKTUKYM IS akajeMudeckoro 6akaraBpuara / Y. I'. I[lupymoB
[ ap.] ; mox pen. V. I'. [lupymoBa. — 5-e uza., nepepad. u non. — Mocksa : MU3natensctBo FOpaiir,
2019. — 421 c. — (Cepus : bakanasp. Akagemudeckuii kypc). — ISBN 978-5-534-03141-6. — Texkcr
: anektponHbii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/book/chislennye-metody-431961

5. YucseHHble MeTOBI : yued. mocodue as akagemudeckoro 6akanaspuata / O. B. I'arenrox, 1. K.
Hcmannos, H. B. MantokoBa. — Mocksa : M3parensctBo FOpaiit, 2019. — 140 ¢. — (Cepus : baka-
naBp. Axkanemudeckuii kypc). — ISBN 978-5-534-05894-9. — Tekcr : anekrponnsiii / DBC HOpaiit
[caiiT]. — URL.: https://urait.ru/book/chislennye-metody-437711

0) 10MOJIHUTEIbHASA JINTepaTypa:

1. Yncaennbie MeToasl. [Ipaktukym : yue6. mocobue / A.B. [1antenees, U.A. Kynpssuesa. — M. :
NH®PA-M, 2017. — 512 c. — (Bsicmiee obpazoBanue: bakanaBpuar). - Pexum gocryna:
http://znanium.com/catalog/product/652316

2. Yucnennsnie MeToabl. Pemenns 3axau u ynpaxnenusi: ¥Yuyeonoe nocodue / baxsanos H.C., Kop-
HeB A.A., Ymwxonkos E.B., - 2-e uzn., ucnp. u gom. (31.) - M.:Jlaboparopust 3uanwuii, Jlaboparopus ba-
30BbIX 3Hanwmid, 2016. - 355 c.: ISBN 978-5-93208-205-8 - Pexxum mocryma:
http://znanium.com/catalog/product/1009104

3. BBejieHne B YHC/IeHHbIE METO/IbI B 32/1a4aX U YNPaKHeHUsiX: YueOHoe nmocodue / ['ynun
A.B.,Maxoposa O.C.,MopozoBa B.A.-M.. AP’ AMAK-MEJIUA ,HUI] UH®PA-M,2019- 368c.:-
(ITpuknagnast MmareMaTuka, THpOpMaTHKa, THPOPM.TEXHOJIOTUN) - PexxuM nocryna:
http://znanium.com/catalog/product/1032671

4. JlabopaTOpPHbBIii NPAKTHKYM 10 YHCJIeHHBbIM MeToaaM: [Ipaktukym / [lleBuenko A.C. - M.:HUIL]
HNH®PA-M, 2018. - 199 c.: 60x90 1/16. - (Beicuiee oopa3oBanne) ISBN 978-5-16-106606-5 (online) -
Pexxum noctyna: http://znanium.com/catalog/product/966104

B) IporpamMMHoe obecniedyenue 1 UHTepHeT-pecypcebl:

JluneH3noHHOE MporpaMMHoOe obecrnieueHue: Oneparmonnas cuctema Windows.
JlunensuonHoe nmporpammuoe obecneuenue: MicrosoftOffice.


https://urait.ru/book/chislennye-metody-432209
https://urait.ru/book/chislennye-metody-v-2-ch-ch-1-432203
https://urait.ru/book/chislennye-metody-v-2-ch-ch-1-432203
https://urait.ru/book/chislennye-metody-v-2-ch-ch-2-432207
https://urait.ru/book/chislennye-metody-431961
https://urait.ru/book/chislennye-metody-437711
http://znanium.com/catalog/product/652316
http://znanium.com/catalog/product/1009104
http://znanium.com/catalog/product/1032671
http://znanium.com/catalog/product/966104

Hpod)eccuouaﬂbnble 0a3vl OaHHbIX U um[)opmauuouuble CRpaeovuHble cCUCmembl

Poccutickuit mnnexkc HayuHoro nutupoBanus (PUHLI), mnatdopma Elibrary: nHanmwonanbHas
uHGOPMaIMOHHO-aHAIMTHYECKAs cucTeMa. Apec pocryma: http://elibrary.ru/project risc.asp

'APAHT. HudopManmoHHO-TIpaBOBOM MopTan [DIEKTpOHHBIA pecypc|.— Anpec AOCTyma:
http://www.garant.ru

MathSciNet:undopmannonno-oudauorpadudeckas u pepepaTiuBHas 0a3a TaHHBIX 10 MaTeMa-
THKE, B T.4. NOPUKIAJHON MaTeMaTHKe M  CTaTUCTUKE. OJIEKTPOHHAs  BEpPCHS
MathematicalReviews.Anpec nocryna:http://www.ams.org/mathscinet

Math-Net.Ru: O6mepoccuiickuit MaTeMaTHYeCKHUI noprai.Azpec JOCTYyTIa:
http://www.mathnet.ru/

C60000H0 pacnpocmpanaemoe npozpammuoe odecneuenue:

nporpammuoe obecrnieueHueLibreOffice;
nporpamMHoe obecrieucHueYandexBrowser;
nporpammuoe obecrnieueHuePaint.NET;
nporpammuoe obecreuecarnePascalABC.NET

dnekmponnvie OubIUOMEUHbIE CUCHEMbL U OUOTUOMEKU .
DnekTpoHHas oubimoreunas cucrema "Jlanw" https://e.lanbook.com/

OnexkrponHas Oubianoreunas cucrema "Koncynbrant crynenra'http://www.studentlibrary.ru/
DnexkTpoHHas Oubnmoreunas cucrema "FOpait"http://www.urait.ru/ebs

DiekTpoHHas OubimoredHas cucrema "Znanium" http://znanium.com/
DneKkTpoHHO-0MOIMoTeuHas cucrema YHuBepcurerckas onommorekaONLINEhttp://biblioclub.ru/

dvyanamenTanbHas oubanoreka HHI'Y www.lib.unn.ru/
Caiit 6ubmmorexn Apsamacckoro ¢pummana HHI'Y. — Aapec nocryma: lib.arz.unn.ru

Pecypc «MaccoBble OTKpBITBIE OHIAaHH-Kypchl Hukeropoackoro ynusepcurera um. H.M. Jlo-
6aueBckoroy https://mooc.unn.ru/

[Topran «CoBpemennas uugposas odpazoBarenbHas cpefa Poccuiickoit enepannn»
https://online.edu.ru/public/promo

7. MaTepuaibHO-TeXHHYECKOe o0ecneyeHne TUCHUNIHUHBI (MOLYJI51)

[TomeneHust nmpeacTaBisioT coOOW ydeOHble ayIUTOPUU JUIsl IPOBEIACHUS y4yeOHBIX 3aHSTUH,
MPEYCMOTPEHHBIX MTPOrpaMMOil, OCHaIIeHHbIE 000pYJOBAaHUEM U TEXHUYECKUMH CPEJCTBAMHU 00yde-
HUsA:(HOYTOYK, IPOEKTOp, IKPaH).

[Tomerienust UIsi cCaMOCTOSATENIbHOW pabOThl 00YYAIOIIUXCs OCHAIIEHBI KOMIBIOTEPHOW TEXHH-
KOH C BO3MO>KHOCTBIO MOAKIIOYEHUS K ceTh MHTepHeT u o0ecrevyeHbl TOCTYIIOM B 3JIEKTPOHHYIO MH-
¢bopmanronHo-obpazoBarenbHyto cpeny HHI'Y.


http://elibrary.ru/project_risc.asp
file:///F:/1.%20Методические%20материалы,%20шаблоны%20к%20РПД%20и%20ФОС/2019%20ФГОС%203++/www.garant.ru
http://www.ams.org/mathscinet
http://www.mathnet.ru/supplement/announcements/mianjournalsesubscr2019.phtml
http://www.mathnet.ru/
https://e.lanbook.com/
http://www.studentlibrary.ru/
http://www.urait.ru/ebs
http://znanium.com/
http://biblioclub.ru/

[IporpamMma nucuuruiHbl UnceaeHHbIe MeTOAbI COCTABICHA B COOTBETCTBUH C 00pa30BaTEIHHBIM
crarnaptom Boiciero obpazoanus (OC HHI'Y) GakamaBpuat mo HampaBneHuro moarotoBku 09.03.03
[Mpuknannas uadpopmatuka (mpukaz HHI'Y ot 17.05.2023 roma Ne 06.49-04-0214/23)

ABTOpP(BI):
K.m.H., moueHt Muponosa C.B.

Penenzent (b1):
1.T.H., Ipodeccop SAvnypun H.IL.

Kadenpa maremaruku, Gpu3nku 1 vHHOPMATHKH
JL.ILH., JOLIEHT ®pouios U.B.
[Tporpamma oo0peHa Ha 3aceaHuu MeToIn4YecKoi komuccrnu ot 24.05.2023 rona, mpotokon Ne 5

[Ipencenarens MK (akynpTeTa ECTECTBEHHBIX U MATEMaTHYECKUX HAYK
K.I.H., JOLICHT Bononua A.M.

I1.6. a) COI'JTACOBAHO:

3aBenyromnuii OnoINOTeKOM ®denoceena T.A.
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