MuHKHCTEPCTBO HAYKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIACHUE
BBICIIIET0 00Opa30BaHUs
«KyOaHCckuil rocy1apCTBEHHBI YHUBEPCUTET)

@DaKyJIbTET KOMOBKOTEPHBIX TEXHOJIOTUN U TPUKJIATHON MATEMATUKH

R

30 mas 2025 .

PABOYASA IPOT'PAMMA JNCHUITJIMHBI
51.0.09 YUCJEHHBIE METOAbI

MATEMATHUYECKOW ®U3UKHU

Hampasnenue noarorosku 01.04.02 IpukjagHas MaTeMaTHKA U MHGOPMATHKA

Hanpasiaennocts (mpoduins) MareMatnyeckoe MOJIEINPOBAHNE B €CTECTBO3HAHUM

U TCXHOJIOTHUAX

dopma oOydeHuUs oYHasd

KBanudukanus (cTerneHb) BHITyCKHUKA MarucTp

Kpacuomap 2025



PaGouas nporpamma JTACIUILINHEI «YUCJIEHHBIE METO/IbI
MATEMATHUUYECKOU ®U3UKN» cocTaBieHa B COOTBETCTBHIH C denepanbHbIM
rOoCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM BhICIIeTo oOpazoBanus (OI'OC
BO) no nanpasnenuto noarotoBku 01.04.02 IlpukinagHass mMareMaTMka H
uHpopMaTHKA (YPOBEHb MAaruCTPATyphl)

[Iporpammy coctaBui:

Pybuos C.E., kana. ¢u3.-maT. HayK, JOLIEHT., TOLEHT Kade PBLMATEMATHIECKOTO
T
monenupoBanus Kyol'y £ e D &L —

PabGouass mporpamma AMCHMITINHBI «YHMCIEHHBIE METOABI MaTeMaTHYECKOU
¢bu3uKM» yTBEpXkKICHA HA 3aceAaHnU KadeIpbl MaTEMaTHUYECKOTO MOJICTTHPOBAHUS
npotokon Ne 11 ot «22» mas 2025 r.

3aBenyromuii  Kadeapoid MaTeMaTHYeCKOro  MOCITHPOBAHUS aKaj. _PAH,
By forr s ey
1-p huz.-mat. Hayk, npod. babemko B.A. A= 2

YTBep)KI[GHa Ha 3aCcCadaHHNn qu6HO-MeTOHH‘{eCKOﬁ KOMHUCCHUH Q)aKYJII)TCTa

KOMITBIOTEPHBIX TEXHOJIOTHH M MPUKIIAITHON MaTeMaTUKH  TPOTOKOJI Ne 4 o1 «23»
masa 2025r.

[Tpencenarens YMK daxynbrera e _s’_gisg, -~
JI-p TE€XH. HaYK, Jo1ieHT KoBasienko A.B. 3 .
PentenseHTsI:

JlozoBoii B.B., kana. ¢pu3.-maT. HayK, CTaplInMii HAYYHBIA COTPYIHUK JIaDOPATOPHUH
MareMaTuku U Mmexanuku [OxxuHoro HayuHnoro nentpa PAH

Komotuit A.Jl., kana. ¢u3.-mMaT. HAyK, JOLEHT, MOUEHT Kadeapbl MPUKIaTHOU
MatemaTuku Kyol'yY



1 Hesin v 3a1a4M U3y4YeHHUS JUCUMILIIHHBI
1.1 llean ocBOeHUS TUCHHUILIHHDBI

Henu wu3yueHuss TUCHUILUIMHBI OIpeAeieHbl TOCYAapCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHJApTOM BBICHIETO0 OOpa3oBaHUS M cooTHeceHbl ¢ obummu uemsmu OOII BO mo
HanpaBlieHUI0 noArotoBku «llpukiiagHas marematuka U WH(OpPMATHKa», B paMKax KOTOPOTO
IpenoiaeTcs AUCUUIUINHA.

JlaHHasi JUCUUIUIMHA CTaBUT CBOGH WeJbK) HM3yUY€HHE OCHOBHBIX IMOJIXOJIOB K
HAXOXKJCHUIO TPHOIMKEHHBIX PEIICHUI OCHOBHBIX KJIACCOB 3a/1a4 MaTeMaTW4ecKOd (M3HKH,
MOJArOTOBKAa K paboTe B OO0JIACTH YHUCICHHOTO MOJEIMPOBAHUS HAYYHBIX M MPHUKIATHBIX
MaTeMaTHYECKUX 3a/a4 eCTECTBO3HAHMA, (OPMHPOBAHHE NPOPECCHOHATHHBIX HABBIKOB
UCCIIeIOBATEIISI.

[Iporiecc ocBOEHHMsI JaHHOW AWCIMIUIMHBI HANpaBiIeH Ha MOJy4YeHHE HEOOXOIMMOro
obbema 3HaHui, oTBevaronux TtpeboBanusM PI'OC BO wum obecneyuBarImuX YCIEIIHOES
NPOBEICHUE MArucTpoM NpPOPEecCHOHATBHON  JESATEIbHOCTH, BIAJACHUE METOO0JIOTHEn
dbopMynUpOBaHUS U pElICHUs MPHUKIAJHBIX 3a/1a4, a TaKKe Ha BhIPAOOTKY YMEHUU MPUMEHSThH
Ha TIPaKTUKE METOAbl MPUKIAJAHON MaTreMaTWKd W wuHQopMatuku. Llenw AUCIMILTUHBI
COOTBETCTBYIOT clieayromum Gopmupyembim kommnereHnusMm [1K-1 (crocoben GpopMyaupoBaTh
U peliaTth aKTyallbHble M 3HAYMMBbIC 3a/1a4d (YHJAaMCHTAILHOW M MPUKIATHON MaTeMaTHKH),
[TK-2 (cmocobeH 3G ¢EKTHBHO IIAHUPOBATH HEOOXOAUMBIC PECYPChl M ITallbl BBITOJHECHUS
paboT B 00JIaCTH MaTEeMaTHYECKOTO MOJICIUPOBAHUS M MH(POPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI, COCTaBIIATh HAa BBICOKOM YPOBHE COOTBETCTBYIOIIME TEXHHUYECKHE OMHCAHUS U
UHCTPYKIIHH).

1.2 3agaun TUCOUILTAHBI

— YCBOEHHME HJIEH COBPEMEHHBIX YHCIEHHBIX METOJOB PELICHUS 3aJa4 MaTeMaTH4eCKOU
bu3uKy, HeOOXOAMMBIX JJIs pEIIeHUs IPUKIAIHBIX 33a]ja4 IPUMEHEHUS IUCLUILINHBI;

— (popMUPOBAaHNE HABBIKOB OCO3HAHHOI'O BHIOOpA YMCJIEHHOI'O ajJrOpUTMa JUIsl pELICHUS
KOHKPETHOW MaTeMaTHYeCKOW 3aJauu;

— (popMHpOBaHUE HABBIKOB MCCIICJOBAHHS TEOPETHUYECKHX XaPAaKTEPHCTUK BHIOPAHHOTO
QJITOPUTMa U OLIEHKHU CJIOXKHOCTH €T0 pealn3aliH.

OO6miast TpyAOEMKOCTh AUCIUIUIMHBI COCTaBisieT 4 3ayeTHBIX eauHunbl, 144
akageMuueckux yaca (u3 HuX 20 aymutopHsix). Kypc «HucneHHble METOJbI MaTeMaTUYeCKOH
(GU3HUKM» COCTOUT M3 JIEKIIMOHHBIX M JIAOOPATOPHBIX 3aHATHH, COMPOBOKIAEMBIX PETrYJISIPHOI
UHIMBUYaJIbHOW paboTON mpemnogaBarens cO CTyJIEHTaMH B IPOIECCEe CaMOCTOSTEIbHOMN
pabotel. B xoHIIE cemecTpa mpoBoauTes 3a4eT. [IporpaMmoit TUCIHMITIHHEI TpexycMoTpeHsl 10
4acoB JIEKIMOHHBIX 3aHATHH M 10 dyacoB 5abopaTopHBIX 3aHATHH, a Takke 88 uacoB
caMoCTOSITeNbHOM paboThl. [IpoMexyTouHas aTTecTanus — 3K3aMeH.

1.3 MecTo AuCHMILVINHBI B CTPYKTYpe 00pa3oBaTeIbHON NPOIrpaMMbl

HuctunnuHa «YucieHHbIe METOAbl MaTeMaTUYeCKOM  (PU3UMKH»  OTHOCHUTCS K
BapuatuBHON 4actu brmoka 1, Ga3upyercs Ha 3HAHUSX, MOJYUYEHHBIX MO CTAHAAPTY BBICIIETO
oOpazoBaHusi, W SABJISETCS HEOOXOAMMOM Jisi TOJATOTOBKH MAarucTpoB 10 MporpaMMme
«MaremaTnyeckoe MOJEITUPOBAHUE.

Mecto kypca B TpOoQeCCHOHATBHOW TMOATOTOBKE MAarucTpa ONPEAENseTCS POJIbI0
METOJIOB YHCIEHHOTO MOJEIUPOBaHUs B (POPMHUPOBAHUU BBICOKOKBATHU(DUIIMPOBAHHOTO
CrienuanucTa B JIIO00W 00JacTH 3HAHWM, WCMOJB3YIONIEH MaremaThdeckue Mmozenu. JlanHas
JTUCITUIIIIMHA SBIISIETCS BaXKHBIM 3BEHOM B 00ECMEYEHHHM MarvucTpa 3HAHUSMU, MO3BOJISTFOIIUMU
MPUKIATHUKY YCIENTHO BeCTH MpodecCHOHATBHYIO eATebHOCT, B cdepe pa3paboTKu
MaTeMaTHYECKUX MOJIENIel pelraeMbIX 3ajad, a Takke OO0ecreurBaTh MOJTHBIA UK IMpoliecca
MoaenupoBaHus. MMeercss Jsormueckas W COAEPKATEIbHO-METOAUYECKAsT B3aUMOCBS3b C
apyrumu gactssmu OOIl BO. ductumninuza «YucClIeHHbIE METOIbl MAaTeMaTUYECKOW (HU3UKI
CBsI3aHA C JUCHUIUIMHAMH OOIICHAYYHOTO IUKJIA U IPYTUMH AUCITUTUTMHAMH BapUaTUBHOW YaCTH.
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JlaHHBIN Kypc HanboJiee TECHO CBSI3aH C KypcaMM: MaTeMaTHYECKHUE METOJbI MPEICTaBICHUS U
aHaM3a MOJENeH, IONMONHUTEIbHBIC TJIaBbl YPaBHEHHH MaTeMaTH4eCKOH (QHU3UKH, MOAEIH
MEXaHUKHU J1e(OpMHUPYEMOro TBEPJOrO Tejla, MAaTEMATUYECKUE MOJEIN MEXaHUKH Pa3pyLICHHUs,
MOJEIM  TEIUIOMAcCCOIIEPEHOCa,  JJIEKTPOXMMHYECKas THUAPOAMHAMMKA, MOJEIUPOBAaHUE
9KOJIOTMYECKHX IIPOLIECCOB U CUCTEM, MAaTEMATHYECKUE MOJIENH B CEHCMOJIOTHH.

Heo6xoauMeiM TpeOOBaHHEM K «BXOJHBIMY» 3HAHUSM, YMEHUSAM H OIBITY JESTEITbHOCTH
o0yyaroIerocsi Ipu OCBOCHUU JAHHOW TUCLHMIUIMHBL, IPUOOPETEHHBIM B PE3YJIbTaTe OCBOCHUS
NPEALIECTBYIOIINUX JUCIMIUIAH, SBISETCS YBEPEHHOE BIAJACHUS MATEpUAJIOM CIEAYIOIIHUX
KypCOB: ypaBHEHHs MaTeMaTHYeCKOW (U3MKH, BBIYMCIUTEIbHBIE METOIbl, MaTeMaTHYECKUH
aHaJIn3.

1.4 IlepeyeHb IUIAHMPYEMbIX PpPe3yJbTATOB O0y4YeHUs] 10 JMCHHUILINHE,
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00Pa30BaTeIbHOM MIPOrPaMMBI.

B pPE3YyIbTAaTC U3YUYCHU KypCa «YHUCIICHHBIC METOIbI MaTeMaTU4eCKOMH (1)I/ISI/IKI/I» CTYACHT
JOJIKCH OBJIAACTh.

Ilpogpeccuonanvnvie kKomnemenyuu

[IK-1 |CnocobGeH ¢opMmynmupoBaTh H peliaTh aKTyaJbHbIE W 3HAUYMMBIC 3aJaddl
byHIaMEHTAIBHON U IPUKJIAAHON MaTEeMAaTUKU

3HaTh HNIIK-1.1 (06.016 A/30.6 31.2) Bozmoxxnoctu IC B 06nacTi mpukiagHon
MaTeMaTHKU U HHPOPMATUKU

NITK-1.3 (40.001 A/02.5 3n.1) Llenu u 3a1a4u IPOBOIUMBIX UCCIICIOBAHHUNA U
pa3paboTOK, 3HAYMMBbIE 33Ja4y MPUKIIaJHOW MaTeMaTUKU U HUHPOPMATUKU
HNIIK-1.4 (40.001 A/02.5 31.2) OTeueCTBEHHBIH U MEXTYHAPOTHBIN OIBIT PELICHUS
aKTyaJbHbIX U 3HAUUMBIX 3a]1a4 IPUKJIAJIHOM MaTeMaTUKU U HH(POPMATUKH

YmeThb HNIIK-1.6 (06.016 A/30.6 ¥Y.1) AHanu3upoBaTh BXOAHbIEC JaHHBIE TPU PEIICHUN
3ajia4y B 00JIaCTHU NPUKJIAJIHON MaTeMaTUKU U UH(POPMATUKH

Bnagers |MIIK-1.8 (40.001 A/02.5 [lp.2) [esiTeabHOCTD, HAMpaBICHHAS HA PEIICHUE 3a1a4
aKTyaJbHbIE U 3HAYUMBIE 3aJ[auyl IPUKIATHON MaTeMaTUKU U MHPOPMATUKU
AHATUTHYECKOTO XapaKTepa, MPeroIararolinX BEIOOp 1 MHOT0OOpasne
aKTyaJbHbIX CIIOCOOOB pellIeHUs 3a1au

IIK-2 |CnocoGeH 3¢ (heKTUBHO MIIaHUPOBATh HEOOXOAUMBIE PECYPCHI U ITaIlbI
BBITTOJIHEHHS pabOT B 00JIACTH MAaTEMAaTHIECKOTO MOJICTTHPOBAHUS U
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, COCTABIATh HA BHICOKOM
YPOBHE COOTBETCTBYIOIINE TEXHUYESCKHIE ONMMCAHNSI U MHCTPYKIIUU

3HaTh UITK-2.1 (06.016 A/30.6 3n.3) [IpeameTHas 061aCTh U METOABI MATEMATUYECKOTO
MOJICITMPOBAHMSI B €CTECTBEHHBIX HAyKax

NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u 3a1a4u MPOBOIUMBIX UCCIICIOBAHUNA U
pa3pabOTOK B €CTECTBEHHBIX HayKax

NIIK-2.3 (40.001 A/02.5 31.2) OTeuecTBEHHBIA U MEKTYHAPOIHBIN OMBIT B
MCCIIIOBAaHUH MAaTEMaTHUECKUX MOJIENICH B €CTECTBEHHBIX HaAYKaxX

YMeTn NIIK-2.6 (06.016 A/30.6 ¥Y.1) Ananu3upoBaTh BXOJHbIE JaHHBIE PU MPOBEACHUU
UCCIIEIOBAaHUI MaTEeMaTHUECKUX MOJIENIEH B €CTECTBEHHBIX HayKax

NIIK-2.7 (06.016 A/30.6 V.2) [InanupoBath paboTsl B mpoekTax B obmactu UT,
AaKTUBHO y4acTBOBAaTh B MCCIICOBAHUH HOBBIX MaTeMAaTHIECKUX MOJIETICH B
€CTECTBEHHBIX HayKax

Bnamers |MUIIK-2.8 (06.001 D/03.06 Tx.2) [IpoekTupoBaHue CTPYKTYp JAaHHBIX MTPH
pa3paboTKe U MPOBEACHUH HCCIEIOBAHNI HOBBIX MaTEMAaTUYECKUX MOJIeNeil B
€CTECTBEHHBIX HAyKax

WNIIK-2.11 (40.001 A/02.5 [Ip.2) [dearensHOCTb, HaIIpaBJIeHHAs Ha PELICHUE 3a7a4
AHATUTHYECKOTO XapaKkTepa, MPe/IoIararolinX BEIOOp 1 MHOTOOOpasne
aKTyaJbHBIX COCOOOB pelIeH s 3a/1a4, pa3pabOTKH HOBBIX MaTEMATHYECKUX




‘Molleneﬁ B €CTECTBCHHBIX HAYKax

2. CTpyKTypa M cojiep:KaHue TUCIHUIIIHHBI.

2.1 PacnipeaeseHue TPYI10éMKOCTH JMCIUILUIMHBI 110 BUAAM padoT.

Bun yaeOHO# paboThI

Bcero gacos (cemectp 1)

KonTakTHasi paboTa, B TOM 4ncJie: 20,3
AyIUTOpHBIE 3aHATHS (BCEro) 20
3aHsTHs JISKIMOHHOTO THIA 10
3aHsTHsI CEMUHAPCKOTrO TUIIA (CEMUHAPBI, IPAKTUYECKUE 3aHATHUS) —
JlaGopaTopHbIe 3aHATHS 10
HNuas koHTaKkTHasi padora: 36
Kontpousb camocrostensHOM pabotsl (KCP) 35,7
[TpomexxyTouHas aTTecTanus (IK3aMeH) 0,3
CamocTosiTeIbHAsi paboTa, B TOM 4HcJIe: 88
BeInonHeHue WHAMBHTYaIbHBIX 33aHUN 52
[TpopaboTka yueOHOro (TEOPETUYECKOr0) MaTepuaa 36
Oo01masi Tpy10eMKOCTh 4Yac. 144
B TOM 4YHCJIie KOHTAKTHAas padoTa 20,3
3a4. e. 4

2.2 CTpyKTYypa AMCUMUILJIMHBI:

Pacripenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jienaM JUCIUILINHBL.

KonnuecTBo 4acos
Bneayau
No HaumenoBanue pazienon Beero AyautopHas pabota | TopHas
pabora
JIK JIP CPC
1 OCHOBHBIE TOHATUS TEOPUU PA3ZHOCTHBIX CXEM. 10 9 5 10
[TpuHIMI MaKkCHMyMa JIJIsl Pa3HOCTHBIX CXEM
WNHCcTpyMeHTapHuil MaTeMaTHYeCKUX MTaKeTOB JIs
2 |peanm3aliii METOAOB PEIICHUS 3a1a4 12 - 2 10
MaTeMaTHYeCcKO (pu3uKu
3 |YCTOHYMBOCTD Pa3HOCTHBIX CXEM 10 — 10
4 |Mertoa pa3aeneHus MepeMeHHbIX 14 2 2 10
5 [Tpsmele u UTEPaLHOHHbIE METOBI PELICHHS 29 9 9 18
CETOYHBIX YPaBHEHHUH.
6 |Meronb! paciieniaeHus 14 2 2 10
Pa3HOCTHBIE CXEMBI U1 ypaBHEHUH C
7 |mepeMeHHbIMH KO3 uieHTamu U HenmuHensx| 10 2 8
yYpaBHEHUH
8 |Meron koHeuHbIX 1eMeHTOB (MKD) 12 12
9 |Kontpoas camocrosirenbHoi paboTsl (KCP) 35,7
ITpomexyTouHas aTTecTanus (IK3aMeH) 0,3 —
Hmozo: 144 10 10 88

2.3 Coaepxxanue pa3aeioB AMCHUIIHHBI:

2.3.1 3ausaTu JeKINOHHOI0 TUIIA




®opma
Ne HaHMeH(():::::S pasrena Conep:xanue pasaesa (TeMbl) TeKylero
KOHTPOJIA
1 2 3 4
OcHOBHBbIE TIOHATHSA SIBHas U HesBHas  pa3HOCTHas  CX€Ma.
TEOPUU PA3HOCTHBIX CX€M. | Pa3HOCTHBIE CXEMBI U1 PA3JIMYHBIX TUIIOB YPABHEHUN
1 [TpuHuMI MakcuMyMa JUIsl | MaTeMaTU4YeCKOn ¢buzuku (BosHOBOTO,
Pa3HOCTHBIX CXEM TEIUIONPOBOJHOCTH, Jlamaca, I'enpmromnsua).
ITopsinok annpokcumanuu. [IpuHnun Makcumyma Juist
Pa3HOCTHBIX CXEM
YcroiunBocTh [ToHsiThe  yCTOMYMBOCTH  Pa3HOCTHOM  CXEMBI.
2. | pa3HOCTHBIX CXEM YCTOMUMBOCTD SIBHBIX M HESIBHBIX pa3sHOCTHBIX cxem| OII
JUIsl pa3JIUYHBIX TUIIOB YPABHEHHM.
Meropn pa3neneHus Meron paszeneHus IIEPEMEHHBIX dypse.
3. | mepeMeHHBIX CoOctBennble (yHknuu. Cxomumocts psagoB dypee.| OII
Merto1b1 BeIUuCeHus psiioB Dypee.
ITpsimble u utepanuonssie | Meron nporonku. Cxema Kpanka-Hukosncona. Meton
4. | MeToJbl peleHus MaTpuyHOM mnporoHku. IlonmepemenHo-TpeyronpHbiii| OII
CETOYHBIX YPAaBHEHUM MeTol. Meroa penyKuuy.
Meronp! paciieIIeHUs [TonsTue o  cxemax  paculerieHus.  Cxema
5 IIEPEMEHHBIX HanpasieHuil. Cxema pacllelIeHus 10 oIl
' KoopauHaTaMm. CXeMbI paciieruieHus Mo GU3HYECKUM
IIPOLIECCAM.
PasnoctHbIe cxembl 111 |OCOOEHHOCTH pPa3HOCTHBIX CXEM JJIsl YpaBHEHHH C
YPaBHEHHUH C HNEPEMEHHBIMH  KOAX(QPUIMEHTAaMH U  HEJTMHEWHBIX
6. | mtepeMeHHBIMU ypaBHeHUH. [10psI0K CXOAMMOCTH U YCTOMYNBOCTb. OIl1
kod(urmenTaMu u
HEJIMHENHBIX YPaBHEHUI
MeTtoa KOHEUHBIX [Tonstre 0 MK3. BeiOop 6a3ucHbIX (yHKIIHIA.
7. OIl1
anemenToB (MKD)
IIpumeuanue: OIT — Onpoc no pesynapTaTaM HHIUBUIYaIbHOTO 3a1aHUs
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
VY4eOHbIH M1aH HE MpeayCMaTPUBAET 3aHATUIH CEMUHAPCKOI0 THIIA.
2.3.3 JlaGopaTopHble 3aHATHS
Ne Ne ®opma
HaumeHnoBanue nabopaTopHbIX paboT TEKYILEro
paboTHI | pazaena
KOHTPOJISI
1 1 OCHOBHBIE TOHATUS TEOPUM PA3HOCTHBIX cxeM. [IpmHnun Oraer o JIP
MaKCHMyMa JiJIsl Pa3HOCTHBIX CXEM
2 2 WNHcTpymMeHTapuii MaTeMaTH4YECKHUX MTaKeTOB JUIsl pealn3aluu Oraer o JIP
METOJIOB pELIeHMs 33/1a4 MaTEeMAaTUYECKON PU3UKH
3 5 [Ipsmbie M WTEPAUMOHHBIE METO/bl PELICHHS CETOYHBIX | oy o0 1
YpaBHEHH
4 6 Mertoabl paciierieHus Ortuet o JIP
5 7 Pa3HocTHBIE cXeMBbl Ui YpaBHEHMH C TEPEMEHHBIMU
KO3 pHUIHEHTAMU U HEJTMHEHHBIX YpaBHEHUH
6 8 MeTtoa koHeuHbIX eMeHToB (MKD) Otyer no JIP
7 9 Hrorosoe 3aHsTue 3auer

IIpumepHbIe 3a1aHMA HA J1A00PATOPHBIE PA0OTHI




Pa3znes 1. OCHOBHBIE TOHATHS TEOPUU PA3HOCTHBIX CXEM
IIpumepsl 3a1aHmii:

1) SBHast nByXcioWHas pa3HOCTHAs CXeMa JJisl ypaBHEHHUS TEIJIONMPOBOJHOCTU IS
cilydasi, KOrJja Ha TpaHHIIe 33/JaH0 3HAaueHHuEe MCKOMOH (yHkumu. [locTpouTh cxemy, BHIOpATh
11a0JI0H, ONPEAETUTh MOPSII0K allPOKCUMALIUH.

2) SlBHas JByXCiOWHas pPAa3HOCTHAs CXEMa sl YpPaBHEHMS TEIJIONPOBOJHOCTH JJIf
cilydasi, KOrjla Ha IpaHHUlle 3ajjaHa HOpMajbHas Mpou3BOAHAs uMcKoMmoil ¢yHKiuu. [locTpouTsh
cXeMy, BBIOpaTh MAOIOH, ONPEACIUTh MOPAJOK alIPOKCUMALINH.

3) Yucro HesiBHAS JBYXCIIOHHAS pa3HOCTHAs CXema ISl ypaBHEHUS TEIUIONPOBOAHOCTH
JUId cllydasi, KOrJja Ha TpaHULE 3aJaHO 3HaueHue ucKoMod QyHkuuu. I[loctpouth cxemy,
BbIOpaTh 11A0JIOH, ONPEACIUTD MOPSAIOK aMpPOKCUMAIIIH.

[IpuHnun MakcuMyma i pa3HOCTHBIX CXEM
IIpumepsl 3a1aHmii:

1) dnsa ypaBHEHus u_ou IIOCTPOUTH SBHYI0 MOHOTOHHYIO CXEMY IIEPBOIO IOpsKa

ot 0Ox
annpOKCUMAaIUH.
2) Ha «kBagpatHOii ceTke ¢ 1maroMm h IIOCTPOUTH PA3HOCTHYIO CXEMY,
anMnpOKCUMHUPYIOLIYIO 3agauy  [wpuxne gnsa ypaBHeHus — Jlammaca B obnactu

{0<x, <1, 0<x,<1}.
3) Ha npsaMoyrombHOi ceTke ¢ maramu h,h,, HCHONB3Yys JEBATUTOYCUHBIH IIAOIIOH,

IIOCTPOUThH PA3HOCTHYIO CXEMY JUIsl YpaBHEHHs Jlaraca 4eTBepToro mnopsjaka anipoKCUMALUN.
Haiitu ycnoBus Ha 11aru CETKH, pU KOTOPBIX CIPABEINB IMPUHLUII MAaKCUMYyMa.

Paznen 2. UHCTpyMEeHTapuii MaTeMAaTHYECKUX IMAKETOB JUIS PEAM3allA  METOJIOB
pelIeHus 3a1a4 MaTeMaTH4eCKON (hU3UKHU

Pa3nea 5. [IpsiMble U nTepallMOHHBIE METO/IbI PEILICHUS CETOYHBIX YPABHEHUM

IIpumepsbl 3a1aHmii:

1) Pemenue kpaeBoil 3a1auu 1151 OJTHOMEPHOT'O YPABHEHUSI TEILJIONIPOBOJHOCTH METOAO0M
KOHEeYHbIX pazHocTel. Cxema Kpanka-Huxoscona.

2) Pemienue kpaeBoil 3ajauu Juisl AByMepHOro ypaBHeHus Jlamiaca MeTo oM MaTpuIHON
IIPOTOHKH.

3) Pemenne kpaeBoil 3amaum i1 BYMEpPHOro ypaBHEeHHs Jlaruraca morepeMeHHO-
TPEYTOJIbHBIM METOOM.

Paznen 6. Metoss! pacuieruieHus

IIpuMmepsl 3a1aHni:

1) [locTpoenue cxembl paclieryieHus A1l AByMEPHOTO YpaBHEHUS TEIUIONPOBOAHOCTH

2) IloctpoeHue cxeMmbl pacIIEIUIEHUs MO (U3UYECKUM IpoleccaM OJHOMEPHOIo
ypaBHEHHUs nepeHoca u 1uddysuu.

3) IloctpoeHue cxembl pacuienaeHus N0 GU3NIECKUM MPOoLeccaM YpaBHEHHS MHUTPALUU
IPUMECH C YYETOM a/IBEKIIUU M €CTECTBEHHOM JeTrpajaliuu.

Pazgen 7. PazHocTHBIE cXeMbl JJIsi YpaBHEHHMH C NEepeMEHHbIMH Ko3(p(dUIIMEeHTaMU U
HEJIMHEHHBIX YPaBHEHUM.

IIpumepsl 3a1aHni:

1) [octpoenne cxembl Uisl IBYMEPHOIO ypaBHEHUs Iu(pPy3un ¢ MepeMEeHHBIMHU IO
OJTHOM U3 KoopauHat ko3 duumenramu nupdysuu

3) IloctpoeHue cxembl ypaBHEHHS MUIPALUA MPUMECH C YYETOM aJBEKIUU U
€CTECTBEHHOH JIerpajialiuil ¢ epeMEHHBIMHU KO PHUIIMEHTaAMH.

Paznen 8. Meron xoreuHbIx ameMeHTOB (MKD)

IIpuMmepsl 3a1aHu:



1) Ha mHepaBHOMepHOW ceTke ¢ maraMd h =X —-Xx_,i=2,..,N  IOCTpOUTb
npubakenHoe B cMbicaie MKD pemenne 3agaum u"(x)=2, 0<x<1, u(0)=0, u(1)=1.
2) Ha wHepaBHOMepHOW cerke ¢ maraMmd h =X —-Xx_,i=2,..,N  IOCTPOUTb

npubmkenHoe B cmbicine MKD pemenue 3agaun u"(x)—-u=x, 0<x<1,u(0)=u(1)=0.

2.3.4 IlpumepHasi TeMaTHKA KypPCOBbIX padoT (IIPOEKTOB)
KypcoBble poeKThl uiu paboThl: He npedycmMompeHvl

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 o0ecnevYeHHsl AJs1 CAMOCTOATEIbHON PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

[Tepeuensb yueOHO-METOUIECKOTO 00ECTICUCHUS TUCITUTUIAHBI
Ne Bun CPC T10 BBIMIOJIHEHUIO CAMOCTOSITEILHON pabOoThI
1 2 3

1  |U3yueHHue Meronuueckue ykasaHus IIO OPraHH3alUU CaMOCTOSTEIbHON
TEOPETHYECKOTO paboThI CTYACHTOB, YTBEPKIACHHbBIE Kadeapoil MaTeMaTHuYecKOro
Marepuaia MotearpoBanusi, mpotokos Nel ot 30.08.2018

2 Brinonnenue MeTtoauueckie yka3zaHUs MO OpraHU3allMd CaMOCTOSITENBHOM
WHIUBUTYaJIbHBIX paboTHI CTYAACHTOB, YTBEPKIEHHbBIE Kadeapoil MaTEMaTHYECKOTO
3aJaHul MoaenupoBanus, mpotokoa Nel or 30.08.2018

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCiIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37]0POBbS U BOCHPUATHS HH()OPMAIIIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIle4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

C Toukm 3pCHUd NPUMCHACMBIX MCETOAOB HCIOJB3YHOTCA KaK TpaJUulIHUOHHBIC
I/IH(1)OpMaHI/IOHHO-06’135[CHI/ITCJ'[BHBI€ JICKOMK, TaK W MWHTCPAKTUBHAA II0Ja4Ya Marcpuajlia cC
MYHBTHMCHHﬁHOﬁ CHCTEMOH. KOMHLIOTCpHBIC TCXHOJIOTMX B HOAHHOM CJIy4dac o0ecIeunBaoT
BO3MOXHOCTb Pa3HOIIIAHOBOI'O 0T06pa)KeHI/I$I AITOPUTMOB U JCMOHCTPAIIMOHHOT'O MaTcpuaja.
Takoe codeTaHHe IIO3BOJIICT ONTHMAJIBPHO HCIOJIb30BaTh OTBEICHHOE BpEMA U PACKPBIBATH
JIOTUKY U COACPIKAHUEC TUCHUIIIINHBI.

Cemectp Bun Hcnonb3yemble HHTEpaKTUBHBIE 00pa3oBaTeNbHbIE Obuee
3aHATHS TEXHOJIOTMH KOJIMYECTBO YacOB
NHTepakTuBHAsA nojada maTepuala ¢ MYJbTHUMEIUMHON
1 P cucremMoi. OOCyXIEHHE CIOXHBIX U JUCKYCCHOHHBIX 4
BOIIPOCOB.
Ne \ Tema KOJIMYECTBO YaCOB




1 [TpsiMble ¥ UTEPAITMOHHBIE METOIBI PEIICHHS 2
CETOYHBIX YPAaBHEHUU

2 Mertona koHeuHbIX 37eMeHTOB (MKD) 2

Hmoeo: 4

Lenb n1abopamopnozo 3anamua — HayuyuTb NPUMEHSTh TEOPETUUYECKUE 3HAHUS IIPU
pEelICHUH UM MCCIEJOBAHUM KOHKpPETHbIX 3amad. JlabopaTopHble 3aHATUS NPOBOJSATCS B
KOMITBIOTEPHBIX KJIaccax, IPU ATOM MPaKTHKyeTcst paboTa B Tpynmnax.

Temsbl, 3a1aHus U BOIPOCH JUIsI CAaMOCTOSITENILHOW pabOThl MpHU3BaHbl C(HOPMUPOBATH
HaBBIKM TOWMCKAa HWH()OPMAIUM, YMEHHUS CaMOCTOSTEIbHO pACHIUPSATh W YIIyOJATh 3HAHHS,
IOJIy4EHHBIE B XO/1€ JIEKIIMOHHBIX U JJAOOPAaTOPHBIX 3aHATH.

ITonxon pa3dbopa KOHKPETHBIX CUTyallMi IIMPOKO MCIIOJNb3YETCs KaK MPENoJIaBaTelIeM,
TaK W CTYIEHTAaMH IpU IPOBEACHUHU aHAIM3a PE3yJIbTaTOB CaMOCTOATEIbHON paboThl. DTO
00YyCJIOBJIEHO T€M, YTO Ka)kJ1asi KOHKpETHas 3a/iaya IpU CBOEM HMCCIIE0BAaHUN UMEET HECKOJIBKO
HOJX0/10B, a 3TO TpeOyeT pa30opa U OLIEHKU LEJIOH COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

['pynmoBele HMHOWBUAYaJTbHBIE 33daHusl (HOPMHUPYIOT HABBIKH HCCIIEIOBATEIbCKOM
paboThl B KOJJICKTHUBE.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHO
aTTecTaluu

Y4eOHasi JeATeTbHOCTh MPOXOIUT B COOTBETCTBUHU C TIpaduKOM ydeOHOTrO mpolecca.
[Iporiecc camoCTOATENLHOM pPabOTHI KOHTPOJMPYETCS BO BpEMsl AayAMTOPHBIX 3aHATHUA U
WHAMBUIYAILHBIX KOHCYJbTanuil. CamMocTosiTenbHasi paboTa CTYJISHTOB MPOBOIUTCS B Gopme
U3YUYEHHSI OT/ICIIBHBIX TEOPETHUECKUX BOIIPOCOB I10 TMpeIaracMou JIMTepaType.

@DOoHJ| OIICHOYHBIX CPEACTB JAUCHUILIIMHBI COCTOUT U3 CPEJICTB TEKYIIETO KOHTPOJIS (CM.
CITMCOK JJA0OPaTOPHBIX paboT, 3a/1a4 ¥ BOIIPOCOB) U UTOTOBOM aTTECTAIMH (3a4€Ta).

B kauecTBe OIGHOYHBIX CpPEICTB, HCIOJB3YEeMBIX JUIA TEKYIIETO KOHTPOJIS
YCIIEBaEMOCTH, TPEAJIaracTcs MEpPeYeHb BOIPOCOB, KOTOPhIE MPOpadaTHIBAIOTCS B IPOIECCE
OCBOCHHUsS Kypca. JlaHHBIN TMepedyeHb OXBaThIBACT BCE OCHOBHBIC pa3eibl Kypca, BKIIIOUas
3HaHMS, TIOJy4aeMble BO BpEMsl CaMOCTOSITeNbHON paboTel. KpoMe TOro, BaKHBIM 3IEMEHTOM
TEXHOJIOTHH SIBJISICTCSI  CAMOCTOSATEIBHOE pEIICHWe CTyJASHTaMH U cjJada 3aJaHuil. ITo
MOJTHOCThIO MHAWBHIYyalbHAs (opma oOydenus. CTyOeHT paccKa3blBaeT CBOE pelICHHE
MPEToaBaTelt0, OTBEYAET HA JOIIOJTHUTEIHHBIC BOIPOCHI.

OneHka yCreBaeMOCTH  OCYIIECTBISIETCS IO  pe3ylbTaTaM: CaMOCTOSTENbHOTO
BBITIOJTHEHHUS  J1a00OpaTopHBIX  paboOT, YCTHOTO Ompoca TMpH  CJade  BBITOJHEHHBIX
CaMOCTOSITENIbHBIX  3aJlaHWi, HWHAWBHUIYyaJdbHBIX  JabopaTopHbIXx  3amaHuii, IIpoBepka
WHVBUIYAIGHBIX 3aJlaHUHd W YCTHBIH ONPOC MO HX pe3yiIbTaTaM IO3BOJISIET IPOBEPUTH
komneteHmu [1K-3.

IIpumepHbIe BApHAHTBI PacUYeTHBIX 3aJaHUMH

1. Pemenue kpaeBoil 3a1auM A JBYMEPHOro ypaBHEHHUs TUGQY3UH C YUETOM €CTECTBEHHOMN
Jerpajlaliid U OCaKJIEHUSI MPUMECH METOJIOM KOHEUYHBIX pazHoCcTed. Meron pacuiernyieHus mo
IIPOCTPAHCTBEHHBIM NIEPEMEHHBIM.

2. Pemenue xpaeBoil 3amaun IJisi ABYMEPHOTO ypaBHEHHs muddy3uu ¢ ydeToMm TepeHoca u
OCXKICHHS TPUMECH METOJOM KOHEUHBIX pa3HocTeil. MeToj pacuieruieHuss mo (U3HYECKuM
IIPOLIECCAM.

3. Pemenue kpaeBol 3amauu JUId JBYMEPHOIO YpPaBHEHHs TEIJIONPOBOJHOCTU METOJIOM
KOHEe4HbIX pazHocTel. Cxema Kpanka-Huxomncona.
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IIpumepHbIii IepevYeHb 3aUeTHBIX BOIIPOCOB

Pa3HoCTHBIE CXEMBI AJI ypaBHEHUS TEIIONPOBOJIHOCTH.

Yucro HesiBHAs IBYXCIIOMHAs Pa3HOCTHAs CXeMa JJIsl ypaBHEHUS TEIUIONPOBOMHOCTH IS
cillyyasi, KOTJIa Ha TpaHMLE 3aJjaHa HOpMajibHas TPOU3BOAHAS HCKOMOH (YyHKIUH,
[TocTpouts cxemy, 11a0JI0H, HOPSAAOK alIPOKCUMAIUH.

SIBHas nByXCiOHHas pa3HOCTHAsl CXe€Ma JUlsl ypaBHEHUsS KoJeOaHui JUIsl cilydas, Korja Ha
IpaHUIle 3a/laHO 3HAayeHHe HCKOMOHM ¢yHkuuu, IloctpoeHue cxembl, MAOIOH, MOPSAOK
annpoKCUMALIUU.

Pa3HOCTHBIE CXEMBI 17151 BOJTHOBOI'O YPAaBHEHUS.

Paznocrtnas 3anava upuxne pis ypasHenus Ilyaccona.

[Tpuaumn MakcuMmyma. CynieCTBOBaHHE U €IMHCTBEHHOCTh PA3HOCTHOM 3aauu.

Y CTONYMBOCTB U CXOAUMMOCTb Pa3HOCTHOM 3a1auu Jupuxie.

[IpuMeHeHre NPUHLINIIA MAKCUMYMa K HECTALlMOHAPHBIM Pa3HOCTHBIM 33a4aM.
MOHOTOHHBIE pa3HOCTHbIE cXeMbl. KOHCEpBAaTUBHbIE U HEKOHCEPBATHBHBIE PA3HOCTHBIE
CXEMBI.

3amaun Ha COOCTBEHHBIC 3HAYCHHUS.

[TorpemrHOCTh anMmpOKCUMALIMK U TIOTPEIIHOCTD CXEMBI.

CdopmynupoBars onpeaeneHne HEYCTOHYNBOCTH Pa3HOCTHOM CXEMBI.

[TpyHIMII MaKCHUMyMa M €ro CIEICTBUS.

Teopema cpaBHEHHMs. Y CTOWYMBOCTD 11O TPAHUYHBIM YCIIOBHSIM.

CxonnuMocCTh pa3HOCTHOM 3anaun Jupuxie.

Cxema ¢ BecaMu i IByMEPHOT'O YPaBHEHMSI TEIUIONPOBOIHOCTH.

OneHka CKOPOCTH CXOIAUMOCTH UTEPALIUOHHBIX METOJIOB.

Cxema meroza 3eiaens.

Cxema metozaa SIko6u.

ITonepeMeHHO-TPEyTOJIbHBIM HTEPALIMOHHBIN METO/.

HTepannoHHbIN METO IEPEMEHHBIX HAIIPABICHUM.

Meroa MaTpUYHON IPOrOHKHU. Y CTOWYUBOCTb.

Meron penykuuu.

MeTo/1 KOHEUHBIX JIEMEHTOB.

Cy1miecTBoBaHUE U €IMHCTBEHHOCTb MpUOIMKeHHoro pemenns MKD.

CaolicTBa NpUOIMIKEHHOTO pelIeHus, uccieqoBanus cxoqumoctu MKD.

MKDO s ypasaenus [lyaccona.

['mobGanbHas MaTpuIla )KECTKOCTH

33}13‘11/1 AJIA CAMOCTOATEC/ILHOI'0 peIICHUSA

Pemenne KpacBhIX 3aa4 AJid OJHOMEPHOT'O YPaBHCHUS TCIIJIOIIPOBOAHOCTH METOI0OM CETOK.

. Pemenue KpacBbIX 3aJlaq AJId OJHOMCEPHOI'O YpaBHCHHA FI/IHep6OHI/I‘leCKOFO THUIIa METOJ0M

CETOK.

VY CTOMUNBOCTD PA3HOCTHBIX CXEM JUIsl YPABHEHUM B YACTHBIX TPOU3BOIHBIX.

Pemenune kpaeBbIXx 3amad A JBYMEPHOTO YpaBHEHHUS TEIJIONPOBOJHOCTH METOJIOM
KOHEUYHBIX Pa3HOCTEH.

Pemennie kpaeBbIX 3a4ay s ypaBHEHUN OJIUTMOTHYECKOIO THUIA METOJOM KOHEUHBIX
pa3HOCTEMN.

5. IlepeyeHb OCHOBHOI M JONMOJHMTEJLHOH y4eOHOH JMTEPATypbl, HEOOXOAUMOIL

IJIS1 OCBOCHHS THCIHUILINHEI

5.1 OcHoBHasi 1uTEpaTypa:

1. Anrazun C./I. UucneHHble alropuTMbl KIacCHYECKOM mMaremaruyeckon (pu3uku. M.:

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


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

2. baxsanoB, H.C. Yucmennsle Meronsl / H.C. baxsamos, H.II. Xunkos, I'.M.
Ko6GenbkoB. M.: U3narensctBo "Jlaboparopus 3uanuii”, 2015. 639 c. [DnexTpoHHBIH pecype]| —
Pexxum moctyma: https://e.lanbook.com/book/70767.

3. CasenkoBa, H.Il. Yucnennsie MeToAbl B MaTeMaruueckoM MmonenupoBanuu. / H.IL.
CasenkoBa, O.I'. IIpoBopoBa, A.IO. Mokun. M.: UHOPA-M, 2014. 176 c. [DneKTpOHHBII
pecypce]. — Pexxum mocryma: http://znanium.com/bookread2.php?book=455188

5.2 lonostHMTeILHASI JIATEPATypa:

1. AromkoB, B.M. Meronbl pemeHus 3agad MareMaTH4eckod ¢u3uku: [ydeOHOe
nocobue] / B.W. Aromkos, II.b. Jy6osckuii, B.II. Illyrses; mox pen. I'.M. Mapuyka. M.:
OU3MATIINT, 2002. 320 c.

2. I'ymun, A.B. YCTOWYHMBOCTH HEJOKAIBHBIX pa3HOCTHBIX cuctem / A.B. I'ynun, H.W.
Honkun, B.A. Mopo3osa. M.: URSS : [U3a-Bo JIKH], 2008. — 316 c.

3. JlemugoBuy, Bb.I1. YucieHHble METOIEI aHAIN3A: npuOmmKkeHne  GyHKIHH,
muddepeHnmanbaple W uHTerpanbHble ypaBHenus. / B.IL demuposuu, W.A. Mapon, D.3.
IllyBanosa; nox pea. b. I1. lemunosuua. M.: Hayka, 1967. 368 c.

4. Unbun A.M. YpaBaenus matemarndeckoil pusuxku M.: ®PUIMATIIUT, 2009. 192 c.
[DnexTpoHHBIH pecypc]. - Pexxum gocryma: https://e.lanbook.com/book/2181.

5.4. UHTepHeT-pecypchbl, B TOM 4HcCJe COBpeMeHHbIe Npo(eccHOHAIbHBbIE 0a3bl
AAHHBIX U MHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
DJ1eKTPOHHO-0ubInoTeYHbIe cucTeMbl (IBC):

1. DBC «OPAWT» https://urait.ru/

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

3. OBC «BOOK.ru» https://www.book.ru

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

5.5.I1podeccnonaibHbIe 6a3bI JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypnansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXUBbBI BEAYHIUX 3allaAHbIX HAYYHBIX )XYPHAJIOB Ha Poccuiickoi
nnaT(bopMe HayuHbIX xkypHaioB HOMKOH http://archive.neicon.ru

7. HanumonanbHas  anekTpoHHas Oubimoreka (mocTym K DJIEKTpOHHOW — OuOIMOTEKe
nuccepranuit Poccuiickoit rocynapcrsennoit oubnuorexu (PI'B) https://rusneb.ru/
8. TIlpesupentckas oubmmoreka um. b.H. Enpuuna https://www.prlib.ru/

9. DnextponHas koyuekius Oxchopackoro Poccutickoro ®onna
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. "Jlextopuym TB" http://www.lektorium.tv/

18. YuuBepcurerckas uHpopmarmonnas cucrema POCCUSA http://uisrussia.msu.ru
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5.6. Mu¢dopManuoOHHBIE CIPABOYHbIE CUCTEMBI:
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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. Koncynwrant I[lmtoc - cipaBodHas mpaBoBasi CHCTEMa (JIOCTYII 11O JIOKAIBHOU CETH C
KOMITBIOTEPOB OUOIMOTEKH )

5.7. Pecypcsl ¢cBOOOJHOIO JOCTYNA:
1. AwmepukaHcKas mareHTHas 0as3a maHHbIxX http://www.uspto.gov/patft/
2. TlomnHble TEKCTHI KaHAJICKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4, MUHUCTEpCTBO  HAykKhu W  Bblcmiero  oOpasoBanusi  Poccuiickoii ~ ®enepauuu
https://www.minobrnauki.gov.ru/;
5. ®dexaepanbHbiii moptan "Poccuiickoe obpasosanue" http://www.edu.ru/;
6. HNuadpopmanmonnas cuctema "EamHOe OKHO jgocTynma K o0Opa3oBaTellbHBIM pecypcam”
http://window.edu.ru/;
7. Enwmuas kosuteknus nudpoBsIx 00pa3oBareabHbIX pecypcos http://school-collection.edu.ru/ .
8. ®denepaibHbIi LIEHTP HHPOPMAIIMOHHO-00pa3oBarenbHbIX pecypcoB (http://fcior.edu.ru/);
9. IIpoekt [T'ocynmapcTBeHHOro WHCTUTYTa pycckoro si3pika umeHu A.C. IlymkunHa
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;
10. CnpaBouHo-uH(popMaIMOHHBIH mopTai "Pycckwuit si3p1k" hitp://gramota.ru/;
11. Cnyx0a TeMaTH4YECKUX TOJIKOBBIX cioBapeit http://www.glossary.ru/;
12. CnoBapu u sHIMKIoneauu http://dic.academic.ru/;
13. O6pa3oBatenbHblil moptan "Yuebda" http://www.ucheba.com/;
14. 3akonompoekT "O06 obpa3zoBanuu B Poccuiickoit @enepanuu”. Bonpock! u otBeTh hitp://xn-
-273--84d1f.xn--plai/voprosy_i_otvety

5.8.Co0cTBeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTeIbHbIe H HH(POPMAIHOHHBIE PeCyPChl
KyoI'y:

1. Cpena MoaynpHOrO AMHaAMHUYecKoro ooy4enus http://moodle.kubsu.ru
2. ba3a yueOHBIX IJIaHOB, yUeOHO-METOIUYECKHUX KOMIUIEKCOB, MyOIMKalUi 1 KOH(pEpeHINi
http://mschool.kubsu.ru/
3. bubaunoreka nHOpMaIMOHHBIX pecypcoB Kadeapbl MHGOPMAIIMOHHBIX 00pa30BaTEIbHBIX
texHoorui http://mschool.kubsu.ru;
4. DnexTpoHHBIN apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/
5. DOnexkTpoHHBIE OOpa3oBaTeNbHbIE pecypchl Kadeapbl HHYOPMALMOHHBIX  CHCTEM U
TexHosoruii B oOpazoBanuu KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
T'OJbI" http://icdau.kubsu.ru/

6. MeToauyeckue ykazaHusi JAJsl 00y4arOLIUXCS MO0 OCBOEHUIO TUCIUTLTUHBI

VYyeOHasi A€ATEeIbHOCTh IMPOXOAUT B COOTBETCTBUHU C IpaduKoM y4yeOHOro mpolecca.
[Tporiecc camocTOATENBHOW pPabOThl KOHTPOJUPYETCS BO BpeMs ayAUTOPHBIX 3aHATHH U
MHAMBUAYaAJIbHBIX KOHCyNbTanuil. CamocTrosiTenbHas paboTa CTYy/IEHTOB HPOBOAUTCSA B (opme
W3YYEHHUS OTIEJBHBIX TEOPETHUECKUX BOIIPOCOB 110 MPEAIAraeMoil JUTepaType, pelieHue 3a1a4y
Y TIOJITOTOBKA PacY€THOT'O 3aJJaHUsl.

@OH/T OLICHOYHBIX CPEACTB TUCHMIUIMHBI COCTOMT M3 CPEACTB TEKYLIEro KOHTPOJIS (CM.
CIIUCOK J1a00OpaTOpHBIX paboT, 3a/1a4ll U BOIIPOCHI, IPUMEPHbIE BapUaHThl KOHTPOJILHOM padOThI
U PaCUeTHBIX 33aJJaHMii) ¥ UTOTOBOM aTTecTaluu (3a4eTa).

B kauecTBe OLEHOYHBIX CpPEICTB, WCIOJB3YEMBIX I TEKYLIEro KOHTPOJIS
yCIIEBaEMOCTH, TpeaaraeTcs IMepedeHb BOIPOCOB, KOTOpbIE MpopabaThIBAalOTCS B Ipolecce
OocBOeHHUsl Kypca. JlaHHBIN INepedyeHb OXBaThIBA€T BCE OCHOBHBIE pa3felibl Kypca, BKIOYast
3HaHUS, MOJIyYaeMble BO BpPEMs CaMOCTOSATENbHOW paboThl. BaKHBIM 37€MEHTOM TEXHOJIOTHU
ABIIIETCS. CaMOCTOATEIbHOE pelIeHHe CTYAeHTaMH U cJada 3aJaHuid. OTO TMOJHOCTHIO
uHAuBUAyanbHas Gopma oOyueHus. CTyJOeHT paccKas3bIBaeT CBOE PEIICHUE IPEroaaBaTelo,
OTBEUaeT Ha JOMOJIHUTEIbHBIE BOIpockl. KpomMe TOro, CTyA€HTOM BBIOJHSETCS U
IIPEJICTaBIISIETCS HHAUBUAYAIBHOE 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/

OmeHka yCHeBaeMOCTH  OCYHIECTBISIETCA 1O  pe3yibTaTaM:  CaMOCTOSATEIBHOTO
BBITIOJIHEHUS JIAOOPATOPHBIX PAa0OT, MPOBEPKHM KOHTPOJIBHOW pabOoThl, YCTHOTO OIpoca MHpu
c/laye BBIIIOJHEHHBIX CAMOCTOSITENIbHBIX 3a/laHUM, PAaCUETHOrO 3a/laHus, OTBETa Ha 3auyeTe (I
BBISIBJICHHSI 3HAHUS M TIOHMMAaHHMA TEOPETHUYECKOro Marepuana AucUuIuiuHbl). IlpoBepka
UHIUBUAYAJIbHBIX 3aJlaHUil W YCTHBIM ONpPOC IO HX pe3yibTaTaM I03BOJSET IPOBEPUTH
kommnereHmio [1K-3. CyliecTBeHHbIM 3JIEMEHTOM O0pa30BaTEIbHBIX TEXHOJIOTUH SIBISETCS HE
TOJIbKO YMEHHUE CTYJEHTa HalTH pelIeHHEe MOCTABICHHOM 3aJauu, HO M JOHECTHU ero A0 Bcei
ayIUTOpUHU. 3aluTa pacyeTHO-TPaUUecKOro 3aJaHusl MPOBOAUTCS B BUAE MPEICTABICHUS
pe3yibraroB (cpeacrBamu MS Office) u ux obcyxaeHus .

B pamkax caMocTosITeIbHON pabOTHl CTYIEHT TOTOBHT pacyeTHyio paboty. Kaxmbrit
CTYAEHT BBINOJHAET paboTy MO OAHON Teme (CM. IMpUMeEpHble pacueTHble 3anaHusd). OTuer mo
paboTe BHIMONHAIOT Ha HcTax popmarta A4. CTpaHUIBI TEKCTA, PUCYHKH, POPMYIIBI HyMEpYIOT,
PUCYHKHM CHA0XaroT MMOAPUCYHOUHBIMM HaAnucsaMH. Tekct cnenyer nedarats mpudrom Neld c
MHTEPBAJIIOM MEXAy CTpokamu B 1,5 mHTepBana, 0e3 HEAONMyCTUMBIX COKpamleHuid. B koHie
oT4yeTa JOJDKHBI ObITh clesaHbl BbIBOJABI. OTYeT NOJHKEH ObITh MOANUCAH MaruCTPaHTOM C
yKa3zaHueM Jathl ero odopmieHus. OT4eThl, BBHIIOIHEHHBIE 0€3 COOIOACHNUS MepPeUUCICHHBIX
TpeOOBaHUH, BO3BPAILAIOTCS HA 10PA0OTKY.

BrimonHeHHas MarucTpaHToM paboTa MPEeabsIBISICTCS Ha 3adeTe, TJe MPOUCXOIUT ee
3alIuTa.

CamocTosiTeILHOE HU3YYCHUE Pa3a€joB JTUCHUIIJINHBI

1. HWurepnonsuus GyHKIUA IBYX U MHOTHUX TMEpEMEHHBIX. METOA MOCTPOCHUsS] PAa3HOCTHBIX
YpaBHEHUU IS 33724 ¢ Pa3phIBHBIMH KOX(P(GUIIMEHTAMH HAa OCHOBE MHTETPAIIBHOTO TOX/ISCTBA.
PasHocTHbIe cxembl [JIsi ypaBHEHUH C pa3pblBHBIMH KO3 GUIIMEHTaMH, OCHOBaHHbIC Ha
BAPUALIMOHHBIX MPUHIUIIAX.

2. Unctpymentapuii matemaTuueckux mnaketoB Matlab, Maple mns peanuszanuu MeTomoB
peuieHus 3a1a4 MaTeMaTUYECKON (PU3UKHU.

3. HenpsamoyronsHas o6nacts. [IpuHiun MmakcuMmyma. Y TOUHEHHBIE OIIEHKH IO MPaBOil 4acTu.
YpaBHEHHE aIBEKIIUU, MOHOTOHHBIE CXEMBI U METO/bI PELLICHHUS.

4. PasHocTHas cxema 3afaud Jlupuxiie B HEMPsIMOYTOJIbHON oOmacTtu. OreHKa NOTrpenrHOCTH.
MonoToHHBIE pa3HOCTHBIE cXeMmbl. KoHcepBaTuBHBIE CcXeMbl. CXOAUMOCTH MU TOYHOCTH
OJIHOPOJIHBIX KOHCEPBAaTUBHBIX cXeM. OJHOPOJHBIE PA3HOCTHBIE CXEMbl HAa HEPABHOMEPHBIX
cetkax. [pyrue 3agaun. Koad¢uimentHas ycTOWYUBOCTD.

5. Cxema c BecamMu MAJid JIBYMEPHOTO YpaBHEHHUS TEIJIONPOBOJHOCTU. ACHUMITOTUYECKAS
YCTOMYMBOCTh. Pemenne pasHOCTHOrO ypaBHEHHUsSI BTOPOro mnopsaaka Merogom dypse. beictpoe
TUCKpeTHOe TmpeoOpa3oBanne @Dypre. Pemenue paszHoctHoro ypaBHeHus Ilyaccona c¢
MCIIOJIb30BaHUEM ObICTpOro npeodpazoBanus Oypoe.

6. Meroa KOHEUHBIX pa3HOCTEW MPHU ANMPOKCHUMALHUAX CHEIUAIBHOTO BHUIA. JDKOHOMHYHBIE
Pa3HOCTHBIE CXEMBbl JUIsi MHOTOMEPHBIX 3a]ad MAaTeMaTH4eCKOW (U3UKU. DKOHOMUYHBIC
dakTopu30BaHHbBIE cXeMbl. MeTO] CyMMapHOH anmpoKCUMAIUH.

7. CxeMbl pacHIeIUICHHS 110 MPOCTPAHCTBEHHBIM MepeMeHHbIM. Paciennenue mo gpu3nieckum
nporeccam. Meton ctabunu3zaiuu. [ToBbIIeHre TOYHOCTH TPUOTMKEHHBIX PEIICHHH.

8. Henuneitnas cranmmoHapHast 3amada. Pa3HOCTHBIE cXeMbl Ui c€1a00 HEJNIWHEHHOTO
AJUIMNTUYECKOrO ypaBHEHHMs. MTepallMOHHBIA METOX Uil PEIICHUs HEJIMHEHHOM Pa3HOCTHOU
cxeMbl. KOHCepBaTHBHBIE pa3HOCTHBIE CXEMBI HECTAITMOHAPHOM Ta30BOM TMHAMUKH.

9. Bapuanuonnas ¢GopMyTUpOBKa KpaeBBIX 3aqad ISl JMHEHHBIX AuQQepeHInaTbHbIX
ypaBHeHuH. Jluckpernsanus. [locTtpoeHne mpocTpaHCTBa THUIIa KOHEYHBIX 3J1eMeHTOB. CBOMCTBA
CXOJIMMOCTH.

7. MarepunanbHo-TexHH4Yeckasi 0a3za, HeoOXoauMasi Ui  OCyHIIeCTBJIEHUS
0o0pa3oBaTeIbHOIO NMpoecca Mo JMCHUIIHHE

‘ No ‘ Bug pabor ‘ MatepuaibHO-TEXHHYECKOE 00eCTIeYeHNEe TUCIUILINHBI |
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OCHAIIIEHHOCTh

1.| Jlexkumonnsle 3aHATHS |JIEKIIMOHHAsT ayauUTOpHs, OCHAIICHHAs MPE3eHTAIlMOHHON
TEXHUKOU (mpoexTop, JKpaH, KOMIBIOTEP/HOYTOYK),
COOTBETCTBYIOIIUM IPOTPAMMHBIM OOECIICYCHHUEM, a TaKKe
HE00X0JMMON MeOembIo (10CKa, CTOMBI, CTYIb).

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

2. ['pynmossie Aynuropus JUIsl CEMMHApCKUX  3aHATHM, TpYyNIOBBIX U
(MHOMBHIYyaNbHbIC)  |MHIUBHIYaJIbHBIX KOHCYJIbTaIUH, YKOMIUIEKTOBaHHbIE
KOHCYJIbTAllUU HE00X0MMON MeOembIo (I0CKa, CTOMBI, CTYIIb).

(aynmutopuu: 129, 131).
3.| Texymmii KOHTPOIb, [AyIUTOPUS IS CEMHHAPCKUX 3aHATHUN, TEKYIIETO KOHTPOJIS U
IIPOMEXKYTOUYHAs IIPOMEXKYTOUYHOM aTTecTaluu, YKOMIIJIEKTOBaHHAsI
aTTecTaius HE0OXoaMMON MeOeNbl0 (JJ0CKa, CTOJNBI, CTYbs) (ayIUTOPUHU:
129, 131, 133, A305, A307, 147, 148, 149, 150, 100C, A3016,
AS512), KOMOBIOTEpaMH C JIMIEH3MOHHBIM HPOTPAMMHBIM
obecnieuenrneM U Beixo oM B uHTepHET (106, 106a, A301)
4./ CamocrositenbHas  ([KabmHeT Ui CaMOCTOSITENbHOW — pabOTH,  OCHAIICHHBIN
paboTta KOMITBIOTEPHOM TEXHHUKOH € BO3MOXHOCTBIO IOJAKIIIOYEHHS K
cetu «/HTEpHET», MPOrpaMMONl SKPaHHOIO  YBEIWYECHUS,
00ECIEeUYEeHHbI JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-
o0pa3oBaTelbHYI0  Cpely  YHHMBEPCUTETa,  HEOOXOIUMOM
Me0enbio (0CKa, CTONbI, CTYIIbS).
(Ayautopust 102a, unTanbHbIN 3a1).

OcymecTBieHue y4yeOHOro mpolecca MpeAnoyiaraeT Hajauuyue HEOOXOIUMOro s
peamu3anyy  JaHHOW TMPOTPaMMBI  TEPEUHS MaTePUAIBHO-TEXHUYECKOTO  OOeCTICUeHHS:
ayJqUTOpuu, O0OOpYIOBaHHbIE BHJCONPOCKIMOHHBIM O0OpYAOBAaHHEM I  Mpe3eHTalui
(mdpoBoOi TIPOEKTOP, IKpaH, HOYTOYK) W HEOOXOAMMOW MeOenbio (IOCKa, CTOJBI, CTYIbhS),
KOMIIBIOTEPHBIE KJIACChl C KOMIIBIOTEPHOM TEXHUKOW C JIMLEH3UOHHBIM HPOTrPaMMHBIM
oOecrieueHreM U HEOOXOAUMON MeOEbIO (0CKa, CTOJbI, CTYJIbsS) JJIs IPOBEICHUS 3aHATUH.

KomneioTepHas nmojepxka yue6Horo mporecca no HanpasieHuio 01.04.02 IMpuknagnas
MaremMatuka ¥ UWHpOpMaTHKa oOecrieuMBaeTcs IO BCeM JAWCHHMIUIMHAM. DakynbTer
KOMITBIOTEPHBIX TEXHOJIOTHH M MPHUKIJIAJTHOW MAaTEMAaTHUKH, OCHAILIEH KOMITbIOTEPHBIMH KJIaCCaMH,
YCTaHOBJIEHA JIOKaJbHAsI CETh, BCE KOMITBIOTEPHI (hakynmbTeTa TMOAKIIOYEHBI K ceTd MHTepHerT.
CryneHtam JOCTYNHBI coBpeMeHHble [IDBM, coBpeMeHHOE JHMIIEH3MOHHOE MPOrpaMMHOE
o0ecrieueHue.
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