MuHucTepcTBO HayKU U BbIcuiero oopasosanus Poccuiickoit denepannu
®enepaibHOE rOCYAAPCTBEHHOE OI0KETHOE 00pa30BaATEIbHOE YUPEKICHUE
BBICILIEr0 00pa30BaHMs
«Ky06aHCckuii rocy1apCcTBEHHbIN YHUBEPCUTET»

DaKkynpTET KOMIOBIOTEPHBIX TEXHOJIOTUHN U NPUKIATHON MaTeMaTUKU

nodRic b

WEE »

PABOYASA IPOT'PAMMA ANCHUITJIMHBI
51.0.11 YU CJEHHBIE METO/bI

MATEMATHUYECKOU ®U3BUKU

Hamnpapnenue noarorosku 01.04.02 IpukjiaaHas MaTeMaTuKAa U MH(OPMATHKA

HanpaBii€HHOCTb (HDOd)I/IJ'IB) MaTtemMaTH4YeCKOe MOJICIUPOBAHUE B €CTECTBO3HAHUU

U TCXHOJIOTHUAX

dopma oOydeHus o4yHad

KBanudukanus (creneHp) BEITYCKHUKA MarucTp

Kpacuomap 2022



PaGouas porpamma JVCLIUIIINHBI «HUCJIEHHBIE METO/bI
MATEMATUYECKOM ®U3UKHN» cocTaBlieHa B COOTBETCTBUH C denepanbHbIM
roCcyAapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIAPTOM BhIciiero oopazoBanus (OI'OC
BO) no wnanpasnenuto noarotoBku 01.04.02 IlpuxknannHass maremMaTuka W
uHopMaTuka (ypOBEeHb MarucTpaTyphl)

[Iporpammy coctaBui:

PyoroB C.E., kaun. dus.-Mar. HAyK, JOIEHT., TOIEHT Kad)enpbmaTeMaTquCKoro
moaenupoBanusa Kyol'yY A—?) 2,’—

PaGouass mporpamma auCHHMIUIMHBI «YWCIICHHBIE METOIb MaTeMaTHYECKOU
bu3uKN» yTBEpKJIEHA Ha 3acelanny Kadeapbl MaTeMaTHYECKOr0 MOJICIMPOBAHUS
npotokon Ne 8 «22 » ampens 2022 r.

3aBenyromuii  kadenapoit  MaTeMaTUYECKOTO MoneanOBaH%AH,
I-p ¢uz.-mat. Hayk, npod. bademko B.A. Zi

VYTBepKIeHa Ha 3acelaHud y4eOHO-METOJIMYECKOM KoMuccuu (haKyapTeTa
KOMITbIOTEPHBIX TEXHOJIOTUN U NPUKIAJHON MaTEMATUKH
npoTokon Ne 6 « 25» mas 2022 T.

Ipencenarens YMK dakysbrera e ?L_f_
I-p TexH. HavK, noreHT Kosajenko A.B. "

PenienseHTsr:
Jlozomoit B.B., kana. ¢us.-maT. HayK, CTapinii HAYYHBIA COTPYIHUK JIaOOPATOPHUH
MaTteMaTuku U MmexaHuku FOxxHoro HayuHoro neHtpa PAH

Komoruit A.Jl., kana. ¢u3.-mMaT. HaAyK, JOLEHT, JMOLUEHT Kadeapbl MPUKIaTHOU
MatemaTuku Kyol'y



1 Heau u 3a1a4u U3y4YeHUs1 AUCHUILINHBI
1.1 Ilean ocBOeHUsI TUCUHUILIMHBI

Lenmn w3ydeHWs] AUCHMIUIMHBI OIpPEICNIEHbl TOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJApPTOM BBICHIETO 00pa3oBaHUs M cooTHeceHbl ¢ obmmumu neasmu OOIT BO mo
HanpaBIeHUI0 NoArotoBku «llpukmagHas mMaTeMaruka U MHOOPMATHKa», B paMKaX KOTOPOTO
IpenojaeTcs AMCUUILUINHA.

JlaHHasi [UCUUIUIMHA CTaBUT CBOEM WeJbK M3YyUYEHUE OCHOBHBIX IIOJIXOJIOB K
HaXOXXJCHUIO NMPHUOIMKEHHBIX PELICHUH OCHOBHBIX KJIACCOB 3a/lad MaTeMaTH4YeCKOH (DU3HKH,
NOJATrOTOBKa K paboTe B 00JacTH YHCICHHOTO MOJECIHMPOBAHUS HAYYHBIX M MPUKIAJIHBIX
MaTeMaTHYeCKUX 3aJad eCTECTBO3HAaHMA, (OPMHUpPOBAHHE HPOPECCHOHATIBHBIX HaBBIKOB
UCCIIEI0BATEIS.

IIponiecc ocBOEHHMsI NAaHHOW NMCLMILIMHBI HAIpPaBiIeH Ha IOJYy4YeHHE HEO0OXOIUMOro
o0bema 3HaHWM, oTBevarommx TpedboBanmsiM PI'OC BO u obecrneuynBaromMx YyCHEIIHOE
IPOBEICHUE MAarucTpoM HpOPEecCUOHATbHON  JESITENbHOCTH, BIAJAEHUE METOAOJIOruei
(GopMyIUpOBaHUS U pElICHUs MPUKIAJHbIX 3a]1a4, a TaKK€ Ha BbIPAOOTKY YMEHUN MPUMEHSThH
Ha TpPaKTUKE METOAbl MPUKIAAHON MareMaTHMKM | HH(popMaTuku. llenu AMCHUIUIMHBI
COOTBETCTBYIOT clieayromum Gopmupyembim komnereHuusMm [1K-1 (crocoben dpopmynrpoBath
U pellaTh aKTyaJbHbIC M 3HAYMMbIC 3a1a4d (yHJAMEHTAJIbHOW M HPUKIATHON MaTeMaTHKH),
[1K-2 (cnocoOeH 3(pQEeKTHBHO IUIAHUPOBATH HEOOXOIMMBIC PECYPChl M ATallbl BBITOJHCHUSI
paboT B 00JaCTH MaTeMaTHYECKOro MOJETUPOBaHMUS U MH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHI, COCTaBJIATh HAa BBICOKOM YPOBHE COOTBETCTBYIOIIME TEXHUUYECKHUE OMMCAHUSA U
UHCTPYKIIHHN).

1.2 3agauu AUCHUILIUHBI

— YCBOEHHME HJICH COBPEMEHHBIX YHMCIECHHBIX METOJIOB PELICHUS 3a/lady MaTeMaTU4YeCcKOM
(bu3HKY, HEOOXOIUMBIX JIJISl PEIICHUS MPUKIIATHBIX 3a/1a4 IPUMEHEHUS TUCITUTUTHHEI;

— ¢hopMUpPOBaHUE HABHIKOB OCO3HAHHOTO BHIOOPA YMCIEHHOTO aIrOpyUTMa I PEHICHUS
KOHKPETHOM MAaTeMaTUYECKOM 3a/1a4u;

— ¢hopMUpOBaHHE HABBIKOB HCCJIENIOBAHUSI TEOPETHUECKUX XaAPAKTEPUCTUK BHIOPAHHOTO
ITOPUTMA M OI[EHKHU CJIOKHOCTH €T0 PeaTH3aIlHH.

OOmiass TPyAOEMKOCTh JUCHUIUIMHBI COCTaBisieT 3 3adeTHbIX eAauHuib, 108
akageMudecknx vaca (u3 Hux 28 aymutopHbix). Kypc «UucieHHbIE METOJBI MaTEMaTHUECKON
(GU3HUKI» COCTOUT HM3NEKIMOHHBIX U JTA0OPATOPHBIX 3aHSTUN, COMPOBOXKIAEMBIX PETYISIPHOI
WHIAMBUIYAIbHON paboToOi TperojaBareliss CcO CTYACHTAMH B TIPOIECCE CaMOCTOSTEIILHON
paboTsl. B xoHIle cemecTpa mpoBoauTcs 3a4eT. [IporpaMMoil TUCIUTUIMHEI IPeAyCMOTpeHbl 14
YacoB JICKIIMOHHBIX 3aHATHH W 14 dYacoB mabopaTopHbIX 3aHATHH, a Takxke 80 dwacos
CaMOCTOSITENIbHOM pabOTHI

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

HucuuruimHa — «YHUCIeHHbIE METOJbl MaTeMaTHYecKOoW (U3MKHW» OTHOCHTCA K
BapuatuBHOM 4actu broka 1, Gazupyercs Ha 3HAHUSAX, MOJYYEHHBIX MO CTaHIAPTY BBICIIETO
o0Opa3oBaHUs, W SBISIETCS HEOOXOJUMOM JUIsl TOATOTOBKM MAarucTpoB IO TMpOrpaMme
«MareMaTH4eCcKOe MOJIETUPOBAaHUEY.

Mecto Kypca B NpoQecCHOHAIbHOM MOJTOTOBKE MAarucTpa OIpeNeNsieTcsi poJbio
METOJIOB YMCIIEHHOTO MOJEIUpPOBaHUS B (OPMHPOBAHMH BBICOKOKBAJIU(UIMPOBAHHOTO
crienuanucTa B Jr000i 00iacTé 3HaHMHM, MCHOJB3YIOLIEH MaTeMaTHueckue mozenu. JlanHas
JTUCIUIIMHA SBJIETCS Ba)KHBIM 3BEHOM B 00ECIEUEHMM MarucTpa 3HaAHUSIMH, MO3BOJISIOIIUMU
NPUKIAJHUKY YCHEIIHO BeCTH MNpo(ecCHOHANbHYIO JeATeNbHOCTE B cdepe pa3paboTKu
MaTeMaTHUYeCKUX MOJIeNIel pelraeMbIX 3a/lad, a Takke o0ecreurBaTh MOJHBIM IUKJ IMpoliecca
MozenupoBaHus. lMeercs Jsormdeckas U COIAEPIKATEIBHO-METOAMYECKAas B3aMMOCBS3b C
apyrumu dactsimMu OOIl BO. [ucuunimza «YucieHHble METOAbl MaTeMaTU4ecKoW (U3UKI»
CBsI3aHa C JUCIMIUIMHAMH OOLIEHAYYHOTO IUKJIA U JPYTUMH AUCLUUIUIMHAMH BapUaTUBHOM YacTH.
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JlanHblif Kypc HanOoJiee TECHO CBSI3aH C KypcaMH: MaTeMaTH4YEeCKHUE METObI MPEICTaBICHUS U
aHaJM3a MOJeNied, JOMOJHUTENbHBIE TIJ1aBbl YpPaBHEHHUH MaTeMaTHuecKOW (U3MKH, MOJENU
MEXaHUKH J1e(pOPMHUPYEMOT0 TBEPJOrO Tea, MAaTeMAaTHYECKUE MOJEITH MEXaHUKH Pa3pyLICHHS,
MOJEJIA  TEIJIOMAacCONepeHoca,  JJIEKTPOXMMHYECKas T'HAPOJAMNHAMHUKA, MOJAEIUPOBAHUE
JKOJIOTMYECKUX IIPOLIECCOB U CUCTEM, MATEMAaTUYECKUE MOJEIIA B CECMOJIOTHH.

HeoOxonuMbiM TpeOOBaHUEM K «BXOJHBIM» 3HAHUSM, YMEHUSM U OIBITY AEATEILHOCTH
00yyYaromerocsi Mpu OCBOCHUU JAaHHOW TUCHMIUIMHBI, TPUOOPETEHHBIM B PE3YJIbTAaTe OCBOCHUS
NPEAIECTBYIOINUX JUCUMIUIMH, SBISETCS YBEPEHHOE BIAQJACHHUS MATEpUajoM CIEAYIOIIHNX
KypCOB: ypaBHEHHS MaTeMaTHYeCKOW (HU3MKH, BBIYMCIUTEIbHBIE METOIBI, MaTeMaTHUECKUI
aHaJIu3.

1.4 IlepeyeHp IUIAaHHMPYeMBIX Ppe3yJbTaTOB O0y4YeHHUS] 1O JMCHHILIHHE,
COOTHECEHHBIX € IJIAHUPYEMBbIMH Pe3yJIbTATaMH 0CBOCHHS 00pa30BaTeJbHON MPOrpaMMBbl.

B PE3YIbTATC U3YUYCHHU KypCa «YHUCIICHHBIC METOIbI MaTeMaTU4eCKOM (bI/ISI/IKI/I» CTYACHT
JOJIKCH OBJIAACTh.

Ilpogheccuonanvnvie Komnemenyuu
[IK-1 |CnocobGeH ¢opMmynmupoBaTh H peliaTh aKTyaJbHbIE MW 3HAUYMMBIC 3a7addl
(GyHIaMEeHTaIbHOMN U MPUKIAIHON MaTeMaTHUKU
3HaTh NIIK-1.1 (06.016 A/30.6 31.2) Bo3moxxknoctu C B 06s1acTi MpUKIATHON
MaTeMaTHKH U HHPOPMATUKU
NIIK-1.3 (40.001 A/02.5 3u.1) Lenu u 3a1auu TPOBOJUMBIX UCCIEAOBAaHUIN 1
pa3paboToK, 3HAYMMBIE 3a]1a41 MPUKIIAHOW MAaTEMaTHKH U HHPOPMATUKU
NIIK-1.4 (40.001 A/02.5 31.2) OTeuecTBEHHBIN U MEKTYHAPOIHBIN ONBIT PELICHUS
AKTYyaJIbHBIX U 3HAYUMBIX 33]1a4 IPUKJIIAJHON MAaTEMaTHKU ¥ HHPOPMATUKH
YmMmets MITK-1.6 (06.016 A/30.6 ¥V.1) AHanu3upoBaTh BXOAHbIE JAHHBIE IPU PEIICHUN
3aJa4d B 00JIACTH MPHUKJIAJTHON MaTeMAaTUKU M HH)OPMATHKH
Bnaners |MIIK-1.8 (40.001 A/02.5 [p.2) lesarenbHOCTh, HalIpaBlieHHAs Ha pellIeHUe 3a1a4
aKTyaJbHbIE U 3HAYUMBIC 3374y MIPUKIATHON MaTeMaTUKH U HHPOPMATUKU
AHAJTUTUYECKOTO XapaKkTepa, pe/roiararoliux BHI0Op 1 MHOrooOpasue
AKTyaJbHBIX CIIOCOOOB pPEIIeHHS 3a1a4

[IK-2 |Cnoco6eH 3¢ (heKTHBHO TUTaHUPOBATh HEOOXOAUMBIEC PECYPCHI M ATAITBI
BBINOJIHEHHS paboT B 00J1aCTH MaTEMAaTUYECKOT0 MOAETUPOBAHUS U
UH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH, COCTABIISITH HA BHICOKOM
YPOBHE COOTBETCTBYIOIIME TEXHUYECKHE OMMCAHUS U HHCTPYKLIUU

3HaTh UIIK-2.1 (06.016 A/30.6 3u.3) [IpeaqmerHast 00J1aCTh U METOBI MATEMATHIECKOTO
MOJICIUPOBAHMSI B €CTECTBEHHBIX HAyKax

NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3a1a4u IPOBOIUMBIX UCCIICIOBAHHUNA U
pa3paboTOK B €CTECTBEHHBIX HayKax

HNIIK-2.3 (40.001 A/02.5 31.2) OTeuecTBEHHBIN U MEXKITYHAPOIHBIN ONBIT B
UCCIICIOBAHMH MaTeMaTHUECKUX MOJIENIeH B €CTECTBEHHBIX HayKax

Ymerpb HNIIK-2.6 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOAHbIEC JAHHBIC TP IPOBEICHUHT
UCCIIEIOBaHUN MaTeMaTHUECKUX MOJIENIeH B €CTECTBEHHBIX HayKax

HNIIK-2.7 (06.016 A/30.6 ¥.2) [InarupoBats paboTHI B mpoekTax B oomactu UT,
AaKTUBHO y4acTBOBAaTh B UCCIIEIOBAHHH HOBBIX MAaTEMaTHUECKUX MOJIENIeH B
€CTECTBEHHBIX HAyKax

Bnaners |UIIK-2.8 (06.001 D/03.06 Ta.2) [IpoexTrpoBaHue CTPYKTYp JAaHHBIX MIPH
pa3paboTKe ¥ MPOBEICHUH UCCIEIOBAaHUN HOBBIX MAaTEMAaTHYECKUX MOJIEIICH B
€CTECTBEHHBIX HayKax

NITK-2.11 (40.001 A/02.5 [Ip.2) JlesaTenbHOCTh, HAMPABICHHAS HA PEIICHUE 3a1a4
AHAJTUTUYECKOTO XapaKkTepa, Mperoiaralolux BI0Op 1 MHOrooOpasue
aKTyaJbHbBIX COCOOOB peleHMs 3a/1a4, pa3pa00TKH HOBBIX MaTEMATUYECKUX




‘MOHGHGI;'I B CCTCCTBCHHBLIX HAYKaX

2. CTpyKTYypa U cojiep:KaHue JUCHUILINHBI.

2.1 PacnipenesieHue TPYAOEMKOCTH JUCIUIJIMHBI 10 BUIaM PadoT.

Bun yuebHoi paboTbl

Bcero vacos (cemectp 1)

KonrakTHasi pa6oTa, B TOM yHcJIe: 28,2
AyauTopHble 3aHATHS (BCEro) 28
3aHsATHA JEKIIMOHHOTO TUIIA 14
3aHATHS] CEMUHAPCKOTr0 TUMA (CEMUHAPBI, TPAKTHUECKUE 3aHATHSA) —
JlaboparopHbIe 3aHATHUS 14
HNuast koHTaKTHasi padora: 0,2
KonTtpons camocrositensaoit pabotsl (KCP) —
ITpomexyrounas arrectauus (MKP) 0,2
CamocrosiTesibHas padoTa, B TOM YHCJIe: 79,8
BrlnonHeHne MHAMBUYAIBHBIX 3a0aHUI 52
ITpopaboTka yuebHOro (TEOPEeTUYECKOro) MaTepuana 27,8
IIpoMe:kyTouHasi aTTecTanus (3a4eT) 0,2
OO0mas Tpy10eMKOCTh 4ac. 108
B TOM YHCJIe KOHTAKTHas padoTa 28,2
3a4. efl. 3

2.2 CTpyKTYypa AMCUMUILJIMHBI:

Pacnipenenenuie Bu10B yueOHOM paOOThI U UX TPYIOEMKOCTHU IO pa3jienaM JUCIUIINHBL.

KonunuectBo yacoB

Bneayau
Ne HaumenoBanue pa3nenos Beero AyautopHas pabota | TopHas
pabota
JIK JIP CPC
1 OCHOBHBIE MOHATUS TEOPUU PA3ZHOCTHBIX CXEM. 8 9 9 5
[TpuHIIMI MakcMyMa JIJIsl PAa3HOCTHBIX CXEM
WNHCcTpyMeHTapHuil MaTeMaTH4YeCKUX MAaKeTOB IS
2 |peanm3alii METOAOB PEIICHUS 3a1a4 6 - 2 8
MaTeMaTH4eCcKO (hpu3uku
3 |YCcTOHYMBOCTh Pa3HOCTHBIX CXEM 4 2 — 8
4 |Mertox pa3neneHus NepeMeHHbIX 10 2 — 8
5 [Tpsmele u UTEPaLMOHHbIE METO/BI PEILICHH 6 9 9 12
CETOYHBIX YpaBHEHHUH.
6 |MeTobl pacuienieHus 10 2 2 10
Pa3HOCTHBIE CXEMBI JIJI1 YPABHEHHI C
7 |mepeMeHHBIMH KO3 duienTamu u HenuHensix| 10 2 2 8
ypaBHEHUU
8 |Meron koHeuHbIX 1eMeHTOB (MKD) 10 2 2 12
9 0O0630p U3ydueHHOr0 MaTepHrala 1 MpoBeIeHUE 0.8 9 78
3agera
[Tpomexyrounas arrectauus (UKP) 0,2 —
Hmoczo: 108 14 16 79,8

2.3 Coaepxxanue pa3aeioB AMCHUILIHHBI:

2.3.1 3aHsaTHA JEeKIINOHHOI0 THIIA




®opma
Ne HaHMeH(():::::S pasaera Conep:xanue pa3aesa (TeMbl) TeKyluiero
KOHTPOJIS
1 2 3 4
OCHOBHBIE TTOHATHUS SlBHass W HesABHAas  paA3HOCTHAs  CXeMa.
TEOPUHU PA3HOCTHBIX CXeM. | Pa3HOCTHBIE CXEMBI JIs1 Pa3IMYHBIX TUIIOB YPAaBHEHUN
1 [TpuHuuMn MakcumMyMma Jiisl | MaTeMaTUYeCKOn buzuku (BoIHOBOTO,
Pa3HOCTHBIX CXEM TEIJIOIPOBOJHOCTH, Jlannaca, I'enpMronsua).
[Topsinok annpokcumanuu. [IpuHnun Makcumyma Juist
Pa3HOCTHBIX CXEM
Y cTon4uBOCTh IlonsiTHe  yCTOWYMBOCTH  PA3HOCTHOM  CXEMBI.
2. | pa3HOCTHBIX CXEM VY CTOMYMBOCTh SIBHBIX M HESIBHBIX PAa3HOCTHBIX cxeMm| OII
JUISl pa3JIMYHbBIX TUIIOB YPABHEHMH.
Merton pazneneHus Merton pazzeneHus IIEPEMEHHBIX dypre.
3. | mepeMeHHBIX Cobcrennsie pynkun. Cxomumocts psiigoB Dypee.| OIl
Mertonbl BeruKclieHUs psasioB Dypebe.
[Tpsimble u utepanuonnsie | Metoa nporonku. Cxema Kpanka-Hukosicona. Meton
4. |MeToabl peIICHHS MaTtpuyHod nporoHku. IlomepemenHno-tpeyroapubiii| OII
CETOYHBIX YPAaBHECHHMU Meroa. Merox peayKuun.
Mertoabl paciienieHus [lonsitTue o  cxemax  pacuieruieHus.  Cxema
5 IIEPEMEHHBIX HamnpapieHuil. Cxema paciierneHus 1o oI
' koopauHataMm. CxeMbl pacuierieHus: o Gu3nIecKuM
IIPOLIECCAM.
Paznoctabie cxembl 1151 | OCOOEHHOCTH Pa3HOCTHBIX CXEM [UIsl YpaBHEHUU C
YpaBHEHUH ¢ NEPEMEHHBIMA ~ KOX(PGUIMEHTAMH W HEJTMHEWHBIX
6. | mepeMeHHBIMU ypaBHeHUU. [1OpsAI0K CXOAMMOCTH U YCTOMYUBOCTb. OIl
KO3 (UIIMeHTaMH 1
HEJIMHENHBIX YPaBHEHUN
7 MeTo1 KOHEYHBIX [Tonsitue 0 MKD. Bri6op 0a3ucHBIX (YHKIIHM. oIl
" [anemenTtoB (MKD)
IIpumeuanue: OIl — Onpoc 1o pe3yapTaTaM WHIUBUIYAIBHOTO 3aaHus
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
Y4eOHbIil M1aH He MpeycMaTpuBaeT 3aHATUN CEMUHAPCKOTO THIIA.
2.3.3 JIaGopaTopHbIe 3aHATHS
Ne Ne dopma
HanmenoBaHue 1a60paToOpHBIX paboT TEKYLIETO
paloThl | paznena
KOHTPOJIS
1 1 OcCHOBHbIE TMOHATUS TEOPUH PA3HOCTHBIX cxeM. [IpuHiun Oruer o JIP
MaKCHMyMa JiJIsl pa3HOCTHBIX CXEM
2 2 WNHucTpymenTapuil MaTeMaTHUYECKHUX MMaKeTOB JUIsl peain3aluu Oruer 1o JIP
METOIOB PELICHHUs 337a4 MaTeMaTH4eckon (PU3NKu
3 5 [IpsimMbre W UTEPAaLMOHHbIE METOAB! PEMICHHS CETOMHBIX| o ;p
ypaBHEHUN
4 6 MerTo/bl pacuienieHus Otyert o JIP
5 7 Pa3HocTHBIE CXEMBI [UI1 YpaBHEHHH C IEPEMEHHBIMU
Kod(ppurmeHTaMu 1 HEJTMHEHHBIX YpaBHEHUI
6 8 Meroa koHeuHbIX 351eMeHTOB (MKD) Otyer no JIP
7 9 Hrorosoe 3ansatue 3auer

IIpumepHbIe 3a1aHUA Ha J1a60pATOPHBIE PA0OTHI




Pa3nea 1. OCHOBHBIE TOHATHS TEOPUU PA3HOCTHBIX CXEM
IIpuMmepsl 3a1aHNi:

1) SlBHas nByXcioliHas pa3sHOCTHAs CXeMa JJsl YpaBHEHHUS TEIJIONPOBOJHOCTU MJIs
Cilydasi, KOTJja Ha TpaHHIle 3aJaHO 3HadeHHe uckomoiu ¢yHkiuu. [loctpouts cxemy, BbIOpaTh
1a0JIOH, OTIPENIEIUTh MOPSIOK AMMPOKCUMAIIHH.

2) SIlBHas nByXcCJOWHas pPa3HOCTHAs CXeMa JJisi ypaBHEHUS TEIIONPOBOJHOCTH IS
cilydasi, KOrJla Ha TpaHMLEe 3a/laHa HOpMaJlbHAs MPOU3BOAHAs MCKoMoW ¢yHkuuu. [locTpouth
CXeMy, BbIOpaTh 11a0JI0H, ONPEAETUTh MOPSA0K allPOKCUMALIUH.

3) Yucro HesiBHAs JBYXCIIOMHAs Pa3HOCTHAs CXEMa Ul YPAaBHEHUS TEIUIONPOBOAHOCTH
JUIsL ciayd4asl, KOrJla Ha TpaHHIe 3aJaHo 3HaueHue uckomoil ¢yHkuuu. Iloctpoutsh cxemy,
BBIOPATH IAOJIOH, ONPEACIIUTh MOPSI0K aAlIPOKCUMALINH.

[TpyHIMI MakcUMyMa JUIsl Pa3HOCTHBIX CXEM
IIpuMmepsl 3a1aHui:
ou ou
1) Ans ypaBHEHUSI — = — I[OCTPOUTH SBHYI0O MOHOTOHHYIO CXEMY I€PBOrO IOpsIKa
ot ox
anIpoOKCUMALNN.
2) Ha xpagpatHOii ceTke ¢ 1maroM N HOCTPOMTH pa3HOCTHYIO —CXEMY,

anmOpoOKCUMHPYIOIIYI0  3amady  [Jupuxme gns  ypaBHenus Jlammmaca B o06Jiactu
{0<x <1, 0<x,<1}.
3) Ha mpsmoyronpHoll cetke ¢ maramu h,h,, Ucrnomb3ys neBATHUTOYEUHBIH MA6JIOH,

IIOCTPOUTh Pa3HOCTHYIO CXEMY JUIsl YpaBHEHHs Jlaraca 4eTBepToro mopsaka anipoKCUMAaIUN.
HaiiTu ycnoBus Ha 11aru CETKH, MpU KOTOPBIX CIPABEINB IPUHLUII MAKCUMYMa.

Paznen 2. MHCTpyMEeHTapuii MaTeMaTHYECKUX IMAKETOB JUIS PEAM3AlMA METOJIOB
pelIeHus 3a1a4 MaTeMaTH4eCKON (hU3UKHU

Pa3nea 5. [IpsiMble 1 nTepallMOHHBIE METO/IbI PEILICHUS CETOYHBIX YPABHEHHM

IIpumepsl 3a1aHni:

1) Pemenue kpaeBoil 3a1auu 1151 OJTHOMEPHOTO YPABHEHUSI TEILJIONPOBOJHOCTH METOAO0M
KOHEeYHbIX pazHocTel. Cxema Kpanka-Huxoscona.

2) Pemienue kpaeBoil 3aauu Juisl AByMepHOro ypaBHeHus Jlamiaca MeTojoM MaTpuyHON
IIPOTOHKH.

3) Pemenne kpaeBoil 3amgauu AJi1 AByMEpHOro ypaBHeHMs Jlammaca momepemMeHHO-
TPEYTOJIbHBIM METOOM.

Pasnen 6. Metoss! pacuieruieHus

IIpumepsl 3a1aHNni:

1) [ocTpoeHue cxembl paciienyieHus A1l AByMEPHOTO YpaBHEHHUS TEIUIONPOBOAHOCTH

2) IloctpoeHue cxeMmbl pacIIeIUIeHUuss MO (U3UYECKUM IpolieccaM OJHOMEPHOIo
ypaBHEHHUS nepeHoca u 1uddysuu.

3) IToctpoenue cxembl pacuienieHus N0 GU3NIECKUM MPOLEeCCaM YpaBHEHHS MHUTPALUU
MIPUMECH C YYETOM a/IBEKIIUU M €CTECTBEHHOU Jierpajaliuu.

Pazgen 7. PazHocTHBIE CXeMbl JJIsi YpaBHEHHMH C MEpeMEHHbIMH KOd(p(dUIIMEeHTaMH U
HEJIMHEHHBIX YPaBHEHUM.

IIpumepsl 3a1aHNi:

1) [octpoenne cxembl Uisi IBYMEPHOIO ypaBHEHHUs Iu(pPy3uu ¢ MepeMEeHHBIMHU IO
OJTHOM M3 KoopauHat ko3 duuuenramu nuppysun

3) IloctpoeHue cxembl ypaBHEHHS MUIPALUA MPUMECH C YYETOM aJBEKIUU U
€CTECTBEHHOM JIerpajialiuyl ¢ epeMEeHHBIMHU KO PUIIMEHTAMH.

Paznen 8. Meron xoreunsbIx aneMeHTOB (MKD)

IIpuMmepsl 3a1aHu:



0, u(1)=1.

. N moctpours

npubmkenHoe B cMbiciie MKD pemienue 3agaun U (x) =2, 0<x<1,u (O

1) Ha HepaBHOMepHO# cerke ¢ maramp N =X—-X_,, 1=2,..,N  mocrpours
2) Ha wHepaBHOMepHOW ceTke ¢ IMmaraMu N =X-—X_, 1=2,.,
npudmnkenHoe B cMbicie MKD pemrenne 3amaun u"(x)—u=x, 0<x<1, u(0)=u(1)=0.
2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBble poeKThl UK paboThl: He npedycmMompeHvl

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs Il CAMOCTOSATEIbHOH padoThI
o0yyarommxcsi 0 JMCHUIJIMHE

[Tepeuensb yueOHO-METOIUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI
Ne Bun CPC 10 BBITIOJHEHUIO CAMOCTOSTEILHON paboThI
1 2 3

1  |HU3yueHHue Meroanueckue ykazaHus IO OpraHU3aluy CaMOCTOSTEIbHOMN
TEOPETHYECKOTO paboTHI CTYICHTOB, YTBEPXKIACHHBIE Kadeapoil MaTeMaTHIeCKOTo
Marepuaia MoienarpoBanus, mpotokosa Nel ot 30.08.2018

2  |BemmonneHue Meronuueckue ykasaHus IO OPraHH3alUU CaMOCTOSTEIbHON
WHUBUTyaJIbHBIX paboThI CTYACHTOB, YTBEPKIACHHbBIE Kadeapoil MaTeMaTHu4ecKoro
3alaHUI Mo terpoBanus, mpotokos Nel ot 30.08.2018

Y4eOHO-MEeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImIUXCs U3
YHUCiia MHBAJIUAOB M JIUI C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3710poBbst (OB3) npegocrapistoTcst
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3OPOBBS M BOCIIPHUATHS UH(DOPMALINH:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J7i U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIEeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHO (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

C ToukM 3peHus MPUMEHSIEMbIX METOJOB HCIHOJB3YIOTCS KaK TpaJulMOHHbIE
UH(POPMALIMOHHO-00BACHUTENbHBIE JIGKIIMM, TaK W WHTEpaKTUBHAs I[0Jlaya Marepuaiga ¢
MyJIbTUMEAUMHON cucTeMoil. KoMnbploTepHbIE TEXHOJOTMM B JAHHOM Cilydae OOeCHeurBarOT
BO3MOXKHOCTh Pa3HOIUIAHOBOT'O OTOOPaXXEHHs aJTOPUTMOB U JIEMOHCTPAIIMIOHHOTO MaTepHaa.
Takoe codyeTaHue MO3BOJIAET ONTHUMAIBHO MCIOJIB30BaTh OTBEAEHHOE BpPEMS M PACKPBIBaTh
JIOTUKY U COAECPKAHUE JUCLUIIIINHBL.

Cemectp Bun Hcnonb3yeMbie MHTEpaKTUBHBIE 00pa3oBaTeNbHbIC OOGiee
3aHATUSI TEXHOJIOTHU KOJIMYECTBO YacoB
WNHTrepakTBHAs mojaaya marepuana ¢ MYJbTUMEIUUHOU
1 P cucteMoit. OOCYXJIEHHE CIIOXKHBIX M JUCKYCCHOHHBIX 4
BOIIPOCOB.
N | Tema KOJIMYECTBO YaCOB




1 [Ipsimble 1 UTEpalIMOHHbBIE METO/IbI PEIICHHS 9
CETOYHBIX YPAaBHECHUM

2 Meroa koHeuHbIX 37eMeHTOB (MKD) 2

Hmoeo: 4

Lens nadopamopnozo 3anamus — HAYIUTh NMPUMEHSITh TEOPETHUYECKUE 3HAHUS TPU
pemliCHUKN ©W HUCCICAOBAHUMW KOHKPCTHBIX 3ajady. Ha60paT0pHLIe 3aHATUA TOPOBOIAATCA B
KOMITBIOTEPHBIX KJIaccax, IPU ATOM MPAKTHKYETCs paboTa B TpyIIax.

Tembl, 3a1aHust U BOMPOCH JUISI CAMOCTOSITENIbHOW pabOThl MpHU3BaHBI CHOPMUPOBATH
HaBBIKM TIOWCKAa WH(OPMAIUH, YMEHHUS CaMOCTOSTEIbHO pAaCIIUPSITh W YIIyOJIATh 3HAHWS,
MOJIYYCHHBIC B XOAC JICKIHMOHHBIX U na6opaTopHHx 3aHATHH.

[Momxox pa3dopa KOHKPETHBIX CHTYalMi IUPOKO MCIOJB3YETCS KaK IPErojaBaTeieM,
TaKk W CTYACHTaMU MPHU MPOBEJICHUU aHAIM3a PE3yIbTaTOB CaMOCTOSTEIHHOW padOTHIL. ITO
00yCJIOBJICHO TEM, UTO KaKJasi KOHKpETHasl 3a/1a4ya MPU CBOEM HMCCIICIOBAHUN UMEET HECKOJIBKO
MOJIX0/I0B, a 3TO TpeOyeT pa3dopa M OLEHKHU EJIO COBOKYITHOCTH KOHKPETHBIX CUTYaIIHH.

['pynmoBble MHIUBUAyaJbHBIC 3a7aHus (OPMHUPYIOT HABBIKM HCCIICIOBATEIbCKOM
paboThI B KOJIIICKTHUBE.

4. OneHOYHbIE CPEACTBA VISl TEKYLEr0 KOHTPOJISA YCIIeBAeMOCTH U IIPOMEKYTOYHOM
aTTecTAluN

VYyeOHasi AeATeIbHOCTh MPOXOAUT B COOTBETCTBUU C TpadUKOM ydyeOHOro mporecca.
[Tporiecc camMoOCTOSITENILHON pPa0OTHl KOHTPOJIUPYETCS BO BpEeMsl ayIUTOPHBIX 3aHATHH U
WHAUBUAYAIbHBIX KOHCYyNbTaluil. CamocTosiTenpHas paboTa CTYIEHTOB MPOBOIUTCS B (Qopme
W3YYCHHUS OTCITHHBIX TEOPETUICCKUX BOIIPOCOB 10 MPEIaracMo JTUTepaType.

@®OoH/T OIICHOYHBIX CPEACTB TUCIHMIUIMHBI COCTOUT M3 CPEACTB TEKYIIETO KOHTPOJS (CM.
CIIMCOK JTaOOpaTOPHBIX padoT, 3a/1a4 U BOIIPOCOB) U UTOTOBOM aTTECTAINH (3a4€Ta).

B kauecTBe OIIGHOYHBIX CpPEICTB, WCIOJIB3YEeMBIX JJIsi TEKYIIEro KOHTPOJIA
YCIIEBAGMOCTH, TpeIaraeTcsi MepedeHb BOMPOCOB, KOTOPBIE MPOpadaThIBAIOTCS B IpoIiecce
OocBOeHHUsI Kypca. [laHHBI MepedyeHb OXBaThIBAET BCE OCHOBHBIE pa3feNibl Kypca, BKIIOuas
3HAHMS, TOJTydaeMbIe BO BPEMs CaMOCTOSITENIbHOW paboThl. KpoMe TOro, BaKHBIM 3JIEMEHTOM
TEXHOJIOTUH SIBJISIETCS CaMOCTOSATEIbHOE pEIIeHHe CTyAeHTaMH U caada 3aJaHuil. ITo
MOJTHOCTRIO MHAWBHIyalbHAst (opma oOydenus. CTyIeHT paccKa3blBaeT CBOE PpEIICHHE
MpenoaaBaTenio, OTBEYaeT Ha JOMOIHUTEIbHBIE BOTPOCHI.

OneHka yCIEeBaeMOCTH  OCYIICCTBIISIETCS 10  pe3yJIbTaraM: CaMOCTOSTSILHOTO
BBIMIOJTHEHHUST  J1a0OpaTOpHBIX  paboOT, YCTHOTO Ompoca TMpH  CAaue  BBIMTOJIHEHHBIX
CaMOCTOSITCNIGHBIX  3aJlaHWi, WHAWBHIyaIbHBIX  JTAOOpPATOpHBIX  3amaHuii, IIpoBepka
WHAVBUAYAIbHBIX 3alaHUil M YCTHBIH ONpOC MO HX pe3yibTaTaM I[O3BOJISIET MPOBEPUTH
komrereHuu [1K-3.

IIpuMepHbIe BADHAHTHI PACYETHBIX 32JaHUH

1. Pemenne xpaeBoi 3ajauul JUisl AByMEPHOTo ypaBHeHUs Nu(py3un ¢ y4eToM eCTeCTBEHHOM
Jlerpajaliid U OCaXICHUS IPUMECU METOJOM KOHEUHBIX pa3HOCTed. MeTon paclienieHus 1o
IIPOCTPAHCTBEHHBIM ITIEPEMEHHBIM.

2. Pemenue kpaeBod 3ajgaud JUid JIBYMEPHOTrO ypaBHeHMs Nu(p(y3UH C y4eTOM MepeHoca U
OCAXKIECHMSI MPUMECH METOJOM KOHEUHBIX pa3HocTeil. Metoj pacuieruieHuss mo (u3NYecKuM
nporeccam.

3. Pemienne kpaeBoW 3amadd Uil JIBYMEPHOTO YPaBHEHHUS TEIUIONPOBOAHOCTH METOIOM
KOHEuHbIX pa3HocTel. Cxema Kpanka-Hukomncona.



©CoNo A

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Hw

IIpuMepHBIiH NepedYeHb 3a4eTHLIX BOIIPOCOB

Pa3HOCTHBIE CXEMBI 17151 yPaBHEHMS TEIJIONPOBOJHOCTH.

Uucro HesiBHAs ABYXCIIOMHAs pa3HOCTHasl cXeMma JJisl ypaBHEHUS TEIUIONPOBOJHOCTH IS
cillyyasi, KOIJla Ha TpaHMLE 3aJjaHa HopMajbHas IPOU3BOAHAs HCKOMOH (QyHKUUH,
[Toctpouts cxemy, 11a0JIOH, OPSIOK AIIPOKCUMALUH.

SIBHast IByXClOiHasl pa3HOCTHAs cXeMma AJIsl ypaBHEHMs KojeOaHWM Ul ciydasl, Korja Ha
rpaHUIle 3a/laHO 3HaYeHHe HCKOMOW ¢yHkumu, [locTpoeHne cxembl, IMAOIOH, MOPSIOK
annpoOKCHMALIUN.

Pa3HocTHBIE CXEMBI 17151 BOJIHOBOI'O YPaBHEHHSI.

Pasnoctnas 3agava J{upuxie nins ypasHenus Ilyaccona.

[Tpunuun Makcumyma. CyniecTBOBaHME U €IMHCTBEHHOCTh PA3HOCTHOM 3ajauu.

VY CTOMYMBOCTD M CXOAMMOCTh PA3HOCTHOM 3a1aun {upuxie.

[TpuMeHeHre TpUHLIMIIAa MAKCUMYyMa K HECTAllMOHAPHBIM Pa3HOCTHBIM 33/1a4aM.
MOHOTOHHBIE pa3HOCTHBIE cXeMbl. KOHCEpBaTUBHBIE M HEKOHCEPBATUBHBIE Pa3HOCTHBIC
CXEMBI.

3agaun Ha COOCTBEHHBIE 3HAYECHUS.

[TorpemtHoCTh anMmpoOKCUMALIMU U TIOTPELIHOCTD CXEMBI.

CdopmynupoBath onpesiereHne HeyCTOHUNBOCTH Pa3HOCTHOM CXEMBI.

[IpuHIMIT MAKCUMyMa U €T0 CIEIACTBUSA.

Teopema cpaBHeHUS. Y CTOMYUBOCTD 110 TPAHUYHBIM YCIOBHSM.

CxonuMocCTh pa3HOCTHOM 3afaun Jupuxie.

Cxema ¢ BecaMu JUIs JByMEPHOI'O YPABHEHMSI TEIUIONIPOBOAHOCTH.

OrneHka CKOPOCTH CXOJIMMOCTH UTEPALIMOHHBIX METO/I0B.

Cxema MeTona 3ermens.

Cxema metoza SIxo6u.

[TonepeMeHHO-TPEYTOIbHBIN UTEPALMOHHBIN METO/.

HTepaninoHHBIN METO/] IEPEMEHHBIX HAIIPABJICHUM.

Meron MaTpu4yHOU POTOHKH. Y CTONYUBOCTD.

Meron penykuun.

MeTo KOHEUHBIX 3JIEMEHTOB.

Cy1miecTBoOBaHUE U €IMHCTBEHHOCTh MPUOIKeHHOT0 perienust MKO.

CaoiicTBa mpUOJIMKEHHOTO pellIeHns, uccaenoBanus cxoaumoctu MKD.

MKD nns ypaBHenus Ilyaccona.

I'moGanpHas MaTpULA )KECTKOCTH

3agauu QJisl CAaMOCTOATEIbLHOI0 peUICHUSA

Penrenue KpacBbIX 3a41a4 IJId OAHOMEPHOTO YPaBHCHUS TCIIJIOIIPOBOAHOCTH METOAOM CETOK.

. Pemenue KpacBhIX 3aJad AJid OJHOMEPHOI'O YpaBHCHHA FI/IH€p6OJ'II/I‘~I€CKOFO THUIIa METOJO0M

CETOK.

Y CTOMYMBOCTH PA3HOCTHBIX CXEM 111 YPAaBHEHUH B YACTHBIX MTPOU3BOIHBIX.

Pemenne xpaeBpIX 3amad Uil JABYMEPHOTO YPABHEHHS TEIUIONPOBOJHOCTH METOJIOM
KOHEUYHBIX Pa3HOCTEN.

Pemienne kpaeBbIX 3amay Uil YpaBHEHUM DSIJUIMIITUYECKOIO THIA METOJOM KOHEYHBIX
pa3HOCTEMN.

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI

AJIsE OCBOCHHUSA JUCHUITJIHHBI

5.1 OcHoBHas JiuTEpaTypa:

1. Anrazun C.Jl. YucneHHbIe aJTOPUTMBI KJIACCHYECKOW MaTeMaTH4ecKor (u3uku. M.:

Huanor-MU®OHU, 2010. 240 c. [DOnextpoHHsli pecypc]. — Pexum  pgocryma:
http://biblioclub.ru/index.php?page=book&id=135962


http://biblioclub.ru/index.php?page=book&id=135962

2. baxsanoB, H.C. Yucmenusle Meronsl / H.C. baxsamos, H.II. Xunkxos, I'.M.
KoGenpkoB. M.: U3natenscTBo "JIabopatopus 3nanmit", 2015. 639 c. [DnaexkTpoHHBIHA pecypc]| —
Pexum noctyna: https://e.lanbook.com/book/70767.

3. CasenkoBa, H.Il. Yucnennele MeToapl B MaTeMaTHdeckoM MojenupoBanuu. / H.IL.
CasenkoBa, O.I'. [IpoBopoBa, A.IO. Mokun. M.: UHOPA-M, 2014. 176 c. [DnexkTpoHHBIH
pecypc]. — Pexxum nocryma: http://znanium.com/bookread2.php?book=455188

5.2 JlonosiHuTeIbHAS JIATEPaTypa:

1. AromkoB, B.M. Meroasl pemieHus 3agad MaTeMaTHYeCKOH GU3HKU: [ydeOHOe
nocobue] / B.W. Aromkos, IL.b. Jdy6osckuii, B.II. Illyrse; mox pen. .M. Mapuyka. M.:
OU3SMATIIAT, 2002. 320 c.

2. I'ynun, A.B. YcTOWYMBOCTh HENMOKANBHBIX pa3HOCTHBIX cucteM / A.B. I'ynun, H.J.
Noukun, B.A. Mopozosa. M.: URSS : [U3a-Bo JIKU], 2008. — 316 c.

3. HemunoBuy, bB.II.  UYwucienneie MeTOAbI aHaNM3a:  NpHOMIDKEHHE  (YHKIMH,
mubdepeHnanbaple U UHTErpaibHble ypaBHeHusa. / bB.IL. JemupoBuu, U.A. Mapon, 3.3.
[ysanosa; nox pex. b. I1. lemunoBuya. M.: Hayka, 1967. 368 c.

4. Unvun A.M. YpaBuenus matrematudeckoir puszuku M.: ®USMATIINUT, 2009. 192 c.
[DnexTpoHHEIH pecypc]. - Pexxum nocryma: https://e.lanbook.com/book/2181.

5.4. UHTepHeT-pecypcbl, B TOM 4YHcJe COBpeMeHHble NpogeccHOHAIBbHbIE (a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI
J1eKTPOHHO-0u0ImoTeuHbIe cucteMsbl (IBC):

1. DBC «IOPAMT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. BBC «BOOK.ruy https://www.book.ru

4. ObC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com

5.5.1IpodeccnonanbHbie 0a3bl TaHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6udnmnorexa (HIb) http://www.elibrary.ru/

ITonHOTEKCTOBEIE APXUBBI BEAYIIUX 3allaAHbIX HAYYHBIX XXYpPHAJIOB HA Poccuiickoin
nJIaT(bopMe HayuHbIX xKypHanoB HOMKOH http://archive.neicon.ru

7. HaumonanpHass dJEeKTpOHHass OuOmmMoTeka (AOCTym K DJIEKTPOHHOM  OMOIMOTEKE
nucceprauii Poccuiickoit rocynapcrsenHoi oubimoreku (PI'B) https://rusneb.ru/

8. Ilpesunentckas 6ubmmoreka um. b.H. Enpriuna https://www.prlib.ru/

9. DnektponHas koekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: _https://link.springer.com/

17. "Jlextopmym TB" http://www.lektorium.tv/

18. YuuBepcuterckas unpopmaironnas cucrema POCCUS http://uisrussia.msu.ru

IS

5.6. HudopManuoHHbIE CIPABOYHBIE CHCTEMBbI:
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http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
http://znanium.com/catalog.php?bookinfo=455188#none
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

1. Koncynprant [Tntoc - cripaBouHast mpaBoBasi CUCTEMa (JIOCTYII MO JIOKAJIbHOM CETH C
KOMITHIOTEPOB OUOTMOTEKH)

5.7. Pecypchl cBOOOIHOTO 10CTYyIIA:

AMepuKaHcKas aTeHTHas 0a3a qaHHbIX hitp://www.uspto.gov/patft/

[TosHbIE TEKCTHI KaHAACKKUX AuccepTaruit http://www.nlc-bnc.ca/thesescanada/
KubepJlenunxka (http://cyberleninka.ru/);

MuHHCTEpCTBO  HAykKH W BbIcmiero  oOpasoBaHusi  Poccuiickoit — ®eneparnuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii moptan "Poccuiickoe oopazosanue” hitp://www.edu.ru/;

6. Mudopmammonnas cucrema "EnmHoe OKHO JgocTyma K oOpa3oBaTelbHBIM pecypcam'
http://window.edu.ru/;

7. Enwmnas koiutekuus nupoBbix 00pa3zoBaTelibHbIX pecypcos http://school-collection.edu.ru/ .
8. ®dexepanbHbIi HEHTP HHOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoext I'ocymapcTBeHHOro HHCTUTyTa pycckoro ss3pika uMeHu A.C. Ilymkuna
"Oo0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popManroHHbIi moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapei http://www.glossary.ru/;

12. CnoBapu u sHIMKIONexuu http://dic.academic.ru/;

13. OOpazoBarenbHbIii mopTan "Yueba" http://www.ucheba.com/;

14. 3axonompoekt "O6 obpa3oBanuu B Poccuiickoit @enepanmun'. Borpock! 1 oTBeTsI http://xn-
-273--84d1f.xn--plai/voprosy_i_otvety

HwdPE

5.8.Co0cTBeHHbBIE JIEKTPOHHBbIE 00pa30BaTe/ibHbIe U HH()POPMAIIMOHHBIE Pecypchl
KyoI'y:

1. Cpena moayiabpHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru
2. baza y4eOHBIX IUTAHOB, YU€OHO-METOINIECKAX KOMIUIEKCOB, MyOIMKaui 1 KOH(PEPEHIHA
http://mschool.kubsu.ru/
3. bubnuoreka nHGOPMAIMOHHBIX peCypcoB Kadenpsl HH()OPMALIMOHHBIX 00pa30BaTEIbHBIX
texnosoruit http://mschool.kubsu.ru;
4. DnexTpoHHbII apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/
5. DnexTpoHHble OOpa3oBaTelIbHbIE pecypchl Kadenpsl HHGOPMAIMOHHBIX  CHCTEM U
TexHojoruii B oOpazoBanuum KyOI'Y u Hayuno-merogmueckoro >xypHaia "[IKOJIBHBIE
I'OJIbI" http://icdau.kubsu.ru/

6. MeToauyeckue yKa3zaHusi AJisl 00y4aI0IHUXCSI 0 0CBOEHUIO THCIIUIITHHbI

VY4yebHas AeATeNbHOCTh MPOXOJUT B COOTBETCTBHM C TIpadUKoOM yueOHOro Ipolecca.
[Ipouecc camocTosiTeNnbHONM pPAabOTHI KOHTPOJIMPYETCS BO BpeMsl ayJUTOPHBIX 3aHATUNH U
WH/IMBUYaJIbHBIX KOHCYyNbTauuid. CamocTosiTenbHast paboTa CTYAEHTOB NMPOBOAUTCS B (hopme
M3YYEHHUS OTJEJbHBIX TEOPETHUECKUX BOIIPOCOB M0 MPEAaraeéMoil JuTepaType, peleHue 3aaad
Y TIOJIrOTOBKA pacYeTHOT'O 3aJaHUsl.

@DOHJ OLICHOYHBIX CPEACTB JAUCLHUIUIMHBI COCTOMT U3 CPEICTB TEKYIIEro KOHTPOJIS (CM.
CIHCOK JTa0OpaTOPHBIX paboT, 3a/1a4M M BOIIPOCHI, IPUMEPHBIE BAPHAHTHI KOHTPOJIBHOM pabOThI
Y pacyeTHBIX 3a/IaHNi) U UTOTOBOM aTTeCcTalluy (3a4eTa).

B kauecTBE OLEHOUYHBIX CpPEACTB, HCIOJB3YEMBIX M TEKYLIEro KOHTPOJIA
yCIIEBa€MOCTH, INpeaaraercs MepedeHb BOIPOCOB, KOTOPbIE MPOpadaThIBAIOTCS B Ipolecce
OCBOEHHUsI Kypca. JlaHHBIN IepeuyeHb OXBAThIBAET BCE OCHOBHBIE pa3lesbl Kypca, BKIIOYas
3HAHHUS, MOJydYaeMble BO BPEMsI CAMOCTOATEIbHOW paboThl. BaXHBIM 3JIEMEHTOM TEXHOJOTUU
ABIJIIETCS. CaMOCTOATEIBHOE pELIEHHE CTYACHTAMH M cJada 3aJaHuid. OTO TOJIHOCTBIO
uHAuBUAYyalbHas (opma oOydeHusa. CTyIEHT paccKa3blBaeT CBOE pEIICHHE MpPenojaBaTelio,
OTBEUAET Ha JOINOJIHUTEIbHBIE BOIpockl. Kpome TOro, CTyA€HTOM BBIIOJHAETCS U
NPECTaBIAETC MHANBUAYAIBHOE PACUETHOE 3aJaHHE.
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http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

OneHka yCIeBaeMOCTH  OCYIIECTBISIETCS IO  pe3ysibTaraM: CaMOCTOSTEILHOTO
BBITIOJIHEHHST J1Ta0OPaTOPHBIX PabOT, MPOBEPKHM KOHTPOJIBHOM pabOTHI, YCTHOTO OMpoca IMpH
claue BBHITIOJTHEHHBIX CAMOCTOSATEIBHBIX 3aJaHHi, paCUeTHOTO 3aJaHMs, OTBETA Ha 3adere (s
BBISIBJICHUSI 3HAHUA M TOHMMAaHHUS TEOPETHMUECKOro Marepuaia aucuuiuinebl). IIpoBepka
WHAVBUAYAIBHBIX 3aJlaHUd M YCTHBIA ONPOC MO HX pe3yidbTaTaM IO3BOJISIET TMPOBEPUTH
koMmrieteHnuio [1K-3. CymiecTBEeHHBIM 3JIEMEHTOM 00pa30BaTEIIbHBIX TEXHOJIOTHH SBIISETCS HE
TOJILKO YMEHHUE CTYACHTAa HAWTH PEIICHUE MOCTABICHHOW 3aJlaud, HO M JOHECTH €ro 10 BCel
ayIUTOpUU. 3alluTa pacyeTHO-TpadUyecKoro 3a/laHus MPOBOAUTCA B BUJE MNPEACTABICHUS
pe3yibraroB (cpeacrBamu MS Office) u ux oOcyxaeHus .

B pamkax camocTosATenbHOM pabOThl CTYJEHT TOTOBUT pacyeTHyo paboTy. Kaxabrit
CTYJCHT BBIMOJHAET PabOTy MO OJHON Teme (CM. MpHUMEpHBbIe pacueTHbie 3amaHus). OTyeT 1o
paboTe BBIMONHSIOT Ha uctax ¢popmata A4. CTpaHULIBI TEKCTA, PUCYHKH, (GOPMYIIBI HYMEPYIOT,
PUCYHKH CHA0KaIOT MOJAPUCYHOUYHBIMH HaanmucsMu. TekcT ciemyer nmedararh mpudrom Neld c
MHTEPBAJIOM MEXIy CTpokamMu B 1,5 mHTepBana, 0e3 HEAONMyCTUMBIX COKpamleHuil. B koHme
oTYeTa JIOJDKHBI OBITh ClelTaHbl BBIBOJBI. OTYEeT JOJDKEH OBITh IMOANKMCAH MAaruCTPAaHTOM C
yKazaHueM Jathl ero odopmieHusi. OT4eThl, BBHIOJHEHHBIE 0€3 COOMI0ACHHS MEePEUUCICHHBIX
TpebOBaHMi1, BO3BPAIIAIOTCS HA JOPAOOTKY.

BreinmonHenHas MarucTpanTtoM paboTa MpeabsABISETCS Ha 3aueTe, i€ MPOUCXOIUT ee
3allIuTa.

CamocTrosiTe/IbHOE U3yYeHHe Pa3/1e 0B JUCHUILIMHBI

1. MWarepnomsiuus GyHKOIMHA ABYX W MHOTHX TEPEMEHHBIX. MeETOJ MOCTPOSHHs] pa3HOCTHBIX
yYpaBHEHMH JAJIs 3a]a4 C Pa3phIBHBIMU KO3(pPULIMEHTaMU Ha OCHOBE MHTETPaIbHOI'O TOXKJIECTBA.
PasHOCTHBIE CcXeMbl [JIs1 ypaBHEHUH C pa3pbIBHBIMHA KOX(PQHUIMEHTaMH, OCHOBAHHBIC Ha
BapHallMOHHBIX IPUHLUIIAX.

2. Uuctpymentapuii MatemaTmueckux mnakeroB Matlab, Maple mns peanuzanmm meTonoB
pelLeHHs 3a]a4 MaTeMaTHUeCKOH (PU3HKH.

3. Henpsmoyromnbras o6nacts. [IpuHimnm MakcuMyMa. Y TOUHEHHBIE OIICHKH T10 TIPABOM YacTH.
VYpaBHEHME aJBEKIINH, MOHOTOHHBIE CXEMBI U METO/IbI PELLICHUS.

4. PasHocTHas cxema 3afauu Jlupuxiie B HENpsIMOYroyibHOM oOnactu. OreHKa NOrpenHOCTH.
MoHoToHHBIE pa3HOCTHbIE cXxeMbl. KoHcepBaTuBHBIE CX€Mbl. (CXOIMMOCTH U TOYHOCTH
OJIHOPOJHBIX KOHCEPBAaTUBHBIX cXeM. OJHOpPOJHBIE Pa3HOCTHBIE CXEMbl Ha HEPaBHOMEPHBIX
cerkax. [Ipyrue 3agaun. Koapduunentas ycroiunBoCTb.

5. Cxema c BecaMM JJs JBYMEPHOTO YypaBHEHHUS TEIUIONPOBOAHOCTH. ACHMITOTHYECKAS
YCTOWUYMBOCTB. PellleHne pa3HOCTHOIO ypaBHEHHs BTOPOro Inopsaka meroaom dypwe. beictpoe
TUCKpeTHOe TmpeoOpasoBanue @Pypne. Pemenne pasHoctHoro ypaBHeHus Ilyaccona c
UCIIOJIb30BaHUEM OBICTPOro mpeodpazoBanus Dypee.

6. MeToa KOHEYHBIX Pa3HOCTEH MPHU ANMPOKCHMAIUAX CIEIHATbHOTO BUAA. DKOHOMHYHBIE
pPa3sHOCTHBIE CXEMbI JJIi MHOTOMEPHBIX 3a7jay MaTeMaTH4ecKoil (u3MKH. DKOHOMHYHBIE
(dakTopr30BaHHbIE cXeMbl. MeTo cyMMapHO# annpoKCcUMaIuu.

7. CxeMmbl paculeryieHHus 10 MPOCTPAHCTBEHHBIM NepeMeHHbIM. Pacieruienue no Gpusnueckum
nporeccam. Merop crabunuzamuu. [1oBbIIIEHHE TOYUHOCTH TPUOTHKEHHBIX PEIIICHUM.

8. Henuneiinas cranMoHapHas 3ajgada. PasHOCTHBIE cxeMmbl JUIs c€1a00 HeJIWHEHHOro
AJUIANITUYECKOrO ypaBHEHUsA. MTepalmoHHBIA METOJA [UIsl PEIIECHUs HEIWHEHHON pa3sHOCTHOM
cxeMbl. KoHcepBaTHUBHBIE Pa3HOCTHBIE CXEMBI HECTAIIMOHAPHOM I'a30BOM JUHAMUKH.

9. BapuanuonHas ¢GopMyIUpPOBKa KpaeBBIX 3amMad Ui JIMHEHHBIX JAuQQepeHInaIbHbIX
ypaBHeHui. [{uckperuszanus. Iloctpoenue mpocTpancTBa THIIa KOHEUHBIX 2JIEMEHTOB. CBONCTBa
CXOJIMMOCTH.

7. MarepuanbHo-TexHn4Yeckasi 0a3a, HeoOXoAuMasi Ui  OCYHIECTBJIEHHUS
00pa30BaTeJILHOr0 MPOIECCa MO JUCIIUIIHHE

| Ne | Bun pabot | MarepuanbHO-TeXHHYECKOE 0becreueH e AUCIUIUTHHB |
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OCHAIIIEHHOCTh

1.| JlexunoHHsble 3aHATHA |JIEKIMOHHAs  ayAUTOpHUsS, OCHAIEHHAas IMPE3EHTAlMOHHOU
TEXHUKOMN (mpoekTop, JKpaH, KOMIIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM IPOTPAMMHBIM OOECHEUYEHUEM, a TaKKe
HE00X0IMMOM MeOeNbIo (J0CKA, CTOJIBI, CTYJIbS).

(aynuropuu: 129, 131, 133, A305, A307).

2. ['pymmoBsie AymaTtopust  JUIi  CEMHUHApCKHX  3aHSTHH, TPYIIOBBIX H
(MHAMBUAYATbHBIC)  |HHIUBHIYATbHBIX KOHCYJIbTAIIHH, YKOMIIJICKTOBaHHBIE
KOHCYJIbTAIl ! HE00X0IMMOM MeOeNbIo (J0CKA, CTOJIBI, CTYJIbS).

(aymuropun: 129, 131).
3. Tekymuii KOHTPOAb, |AyAUTOPUS Ui CEMHUHAPCKUX 3aHATHH, TEKYLIEro KOHTPOJISA U
MIPOMEKYTOUHAS POMEKYTOUHOM aTTecTaluu, YKOMILJICKTOBaHHAS
aTTecTarus HE0O0X0IUMOM MeOeNbio (JI0CKa, CTOJBI, CTYJbs) (ayIUTOPHH:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C, A3016,
AS512), KOMIBIOTEpaMH C JIMIEH3UOHHBIM POTPAMMHBIM
obecnieyeHneM 1 BbixooM B unTepHet (106, 106a, A301)
4.] CamocrosarensHas |Kabuner ans  camocTOsITeNbHOM  pabOThl,  OCHAIICHHBIN
pabora KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKIIOUECHHUS K
cetn «l/HTepHET», MpOrpaMMoOil SKpaHHOTO YBEJIUYEHUS,
00ECTICYeHHBI JJOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIMOHHO-
o0pa3oBaTeNbHYI0  Cpely  yHHMBEPCUTETa,  HEOOXOIUMOM
MeOeNbIo (JI0CKa, CTOJBI, CTYIIbS).
(Ayautopus 102a, unTanbHbIN 3a1).

OcymiecTBieHne y4eOHOTO TpoIecca MPEANoyiaraeT HaJMdue HEOOXOIUMOro s
peanu3allud  JaHHOM MpOrpaMMbl TEpPEYHs MaTepHaTbHO-TEXHHUYECKOro OOeCreueHus:
ayIuTOpuu, OOOpYIOBaHHBIE BHJCONPOCKIMOHHBIM O0OpYZOBAaHHEM Il  Tpe3eHTalui
(dpoBoil MPOEKTOP, IKpaH, HOYTOYK) U HEOOXOAMMOW MeOenbio (IOCKa, CTOJbBI, CTYNb);
KOMITBIOTEPHBIE KIIACCHI C KOMITBIOTEPHOW TEXHHKOHW C JIMIEH3MOHHBIM IPOTPaMMHBIM
o0ecrieyeHreM 1 He0OXOAUMOM MeOebIO (JI0CKa, CTOJIBI, CTYJbs) /1J1s IPOBECHUS 3aHATHI.

KomnbsrotepHast moasiepxka yuedbHoro npotuecca no HampasieHuto 01.04.02 [puxnagnas
MaremMatuka M UHpopMaTHKa oOecrnedyMBaeTcs MO BCeM AUCHMIUIMHAM. DakynbTer
KOMITBIOTEPHBIX TEXHOJIOTHH W TPHUKIIAJTHOW MAaTEMATHKH, OCHAIIEH KOMITBIOTEPHBIMH KIIACCAMH,
yCTaHOBJIEHA JIOKaJbHAsi C€Th, BCE KOMIIBIOTEpH! (hakynbTeTa MOAKIIOYEHBl K ceTu MHTepHer.
Crynentam JocTynHbl coBpeMeHHble I[I9BM, coBpeMeHHOE JIMIIEH3MOHHOE MPOrpaMMHOE
obecrieueHue.
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