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Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ooopena i peanusanuu B 2024 - 2025
yueOHOM roay Ha 3acenanuu kadenapel [IpukiagHoit MaTeMaTUKu U HH()OPMATHKH



IIporokom or 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM Toy Ha 3acenaHuu kapeapsl [IpuKiIagHOi MaTeMaTHKU U UH(HOPMATHKH

IIporokom ot 20 . Ne
3aB. kadeapoii 10.A. H3BekoB

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4aeOHOM rojly Ha 3aceqaHuu kadeapsl [IpukinaaHol MaTreMaTuku U UHPOPMATUKU

[Iporokonm ot 20 . Ne

3aB. xadenpoit 10.A. U3Bekos




1 Ilesin ocBOCHMSI AMCUMILTUHBI (MOIYJISA)

[ensimu OCBOEHUS AUCUUILTUHBI «HUCIIEHHbIE METOBl B PEIICHUH MaTeMaTHYECKHX
MOJZENE» SABIAIOTCSI. OCBOEHHE OCHOBHBIX HIEH METOHOB, OCOOEHHOCTEll obOaacreit
MPUMEHEHHUST U METOJIMKH MCIIOJNb30BAaHUS MX KaK TOTOBOTO MHCTPYMEHTA MPaKTUYECKOU
paboThI TIpU MPOCKTHPOBAHWH U PAa3pabOTKE CHCTEM, MaTeMaTudeckoil 00paboTke JaHHBIX
SKOHOMMYECKUX U APYTUX 3aja4, IOCTPOCHUH aJITOPUTMOB U OPraHU3allUi BHIYUCIUTEIbHBIX
MIPOIIECCOB.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

JucnumimHa YucieHHple METOAbI B PELIEHUMH MaTEMaTHMYECKUX MOJENEeH BXOIUT B
00s13aTeNIbHYIO YacTh y4eOHOro I1aHa 00pa30BaTeNbHON IPOrPaMMBI.

Jnsg  u3ydeHHMs  JUCHMIUIMHBI  HeoOXoOuMbl 3HaHUA  (YMEHUs, BIAJEHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI AUCLHUIUINH/ IPAKTUK:

AHaJIN3 ¥ CUHTE3 XUMHKO-TEXHOJOTHUECKUX CUCTEM

MeTto10510THsI 1 METO/IbI HAYYHOT'O UCCIIEOBAHUS

3HaHus (yMEHUs, BIaJIEHUs), IOJIy4E€HHbIE IPU U3YYEHUH JAaHHOW JUCLMILIUHBI OyayT
HEO0XOAUMBI 1715l U3YUSHUSI AUCHUIUINH/ TIPAKTHK:

CoBpeMeHHbIE (PU3UKO-XUMHUECKUE METOIBI CCIICOBAHMS U aHATTN3a

MHHOBallMOHHBIE  METOJbl B  PEIIEHUWM HHXEHEPHbIX 33Jady W 3allura
MHTEJUIEKTYaJIbHON COOCTBEHHOCTH

[Tpon3sBoaCTBEHHAs - HaAyYHO-UCCIIEI0BATEIbCKasl paboTa

3 KoMmnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare ocBOEHHs AUCHUIUIMHBI (MOAYNsl) «HHUCIEHHBIE METO/AbI B PELICHUU
MaTeMaTUYeCKUX MojIeliei» 00yJaronuiics J0HKeH 001a1aTh CISYIOIMIMMU KOMIETEHITUSIMU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXXECHUA KOMIICTCHIIN

OIIK-2 CrocobeH HCIONb30BaTh COBPEMEHHBIE NMPUOOPHI M METOAMKH, OPTraHM30BHIBATH
IIPOBE/IEHUE HKCIIEPUMEHTOB U UCIBITAHUHM, MPOBOAUTH UX OOpabOTKY M aHAJIM3UPOBATh UX
PE3YIIBTATHI

OIlK-2.1 Ucnonszyer coBpeMeHHBbIE NpUOOPHI W  METOAMKH, OpPTaHU3YeT
MPOBEJICHUE SKCIIEPUMEHTOB U HCIBITAHHA, TPOBOJUT MX O00pabOTKy U
AHATM3UPYET UX PE3YIIHTATHI




4. CTpyKTypa, 00b€éM U coepkaHue TUCHUIINHBI (MOLYJIs)
OO0mmas TpyI0eMKOCTh JUCIMILUIMHBI COCTaBIsAeT 3 3a4eTHBIX enuuull 108 akasn. yacoB, B TOM

HUCJIIC:

— KOHTaKTHas pabora — 8,3 akajl. 4acoB:
— ayIuTopHas — 6 akaJi. 4acos;
— BHEayIuTOpHas — 2,3 akaJl. 4acoB;

— caMocTosTeNnbHas padora — 91 akan. 4acos;

— B popMe npaxTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

d)opMa aTTCCTalllMH - OK3aMCH

AynutopHast = =
KOHTaKTHasl paboTa E 3 ®dopma TeKyIero
=
B aKaJl. 4acax 3} Bnu KOHTPOJIS
Pasnen/ Tema g | (Baxan uacax) g B A y P Kon
> 3 ©| CaMOCTOSATENBHOU | yCIIeBaeMOCTH U
JTACIUTUTAHBI R [ ., | KOMIeTeHIIH
Q & paboTsl MIPOMEKYTOYHOM
na6. | mpaxr. | € 8
Jlek. = aTTecTaluu
3aH. | 3aH. |O &
1. 1. OcHOBHBIE MOHATHS
TEOPUHU NOTPEITHOCTEN
Nzyuenue
1.1 Knaccudukanus 8 yueOHO# 1 Omnpoc,
MOTPEIIHOCTEH HAYYHOM o0cyxieHHne
JIUTEPATyPhI
ITposepka
1 KOHCIIEKTOB.
1.2 Craructuyeckui u Omnpoc,
N [ToaroroBka k
TEXHHYECKUH MOIAXOABI K 8 o0CyxXIeHH e,
. 3aHATHIO
y4eTy HMOrpelIHocTeH Ortuer o
BBITIOJTHEHUT
pabor.
Hroro no pazaeny 16
2. 2. UYucneHHoe peuicHue
CIAY
Ompoc,
Wzyuenue o0cyxieHue.
2.1 Tpsimere meromsr (LU 8 yueOHOI u Otuer o
— METO/I, METOJI IIPOTOHKH ) HAY4HOMI BBITIOJTHCHHU U
JIATEPaTypPHL. MPAKTHIECKUX
3a/1aHuil
1 N3ydenne
4eOHOH U
2.2 2.2 UrepaunoHHbie yHa Hoif Ortyer o
MeTOIbl (METOI MpPOCTON i BBITIOJTHEHUT
8 JIUTEpPaTyphL.
UTEpalu, METO. MPAKTHIECKUX
o IToaroroBka k o
3eiinerns) 3alaHuH.
MPaKTHIECKOMY
3aHATHIO.
Hroro mo pazaeny 16
3. 3. Pemienue HenMHEHHBIX
YpaBHEHUH U CHCTEM
. Nzyuenue
3.1 Pemenue ypaBHECHUA yiert
yueOHOH u Ompoc,
METOIOM  IOJOBHHHOTO| 1 10 .
HAYYHOM o0cyXIeHHne
JIeNICHUS

JIUTEPATypbl




Nzyuenue

eOHoIt 1
3.2 3.2 Pemenue cucrem i . Otuer o
. N HAaY4HOI
HEJIMHEHHBIX ~ ypaBHEHUIT BBITIOJTHCHUT
10 JIUTEPATYPHI.
METOJI0M HeioToHa, MPAKTHIECKUX
IlonroroBka .
METO/IOM CITyCKa 3a7aHul
MPAKTHIECKOMY
3aHSTHIO.
Hroro no pazaeny 20
4. 4.  Vnrepnonsums
anmpokcuManusi O yHKIHH
[IpoBepka
Nzyuenue POBeh
o N3y4YeHUS
4.1 TlocraHoBKa 3aja4u yueOHOit n N
UHTEPIOIAIUY ) YHKIMN 8 Hay4YHOU OCHOBHOH 1
p y i JIOTIOJTHUTENIbHOM
JIUTEPaTyphl
JIUTEPATYPhI
4.2  VuTeprnonsiuoHHas Nzyuenue Ompoc
¢opmyna Jlarpamxka u yueOHOI poc,
N o0cyxIeHHe.
Hrrotona. HayJHOU
Otuer o
CymecTBoBaHue u 8 JIUTEPATYPHI.
BBITIOJIHCHUH
€IMHCTBEHHOCTh IMonroroska
MPAKTHIECKUX
MHOTOUJICHA. OmneHka MPAKTHIECKOMY sanamii
OCTaTOYHOTO YJIeHA 3aHATHIO.
4.3  VHTepnoaupoBaHHe
HKI[MA MHOTOUWICHAMH
bynxu [IpoBepka
YeoOrImiena, 8 Pemrenne 3amau.
KOHCIIEKTOB
TPUTOHOMETPUYECKas
HMHTEPIOJSIIHS
4.4 BueaynuropHas
KOHTaKTHas paboTa
Hroro mo pazneny 24
5. 5. Maremarugeckoe
MO/JICITUPOBAHUE
Omnpoc
51 Ilonsitue poc,
. Uzyyenue o0CyxXIeHH e,
MaTeMaTHYeCKO MOJIEH. N
y4aeOHOI 1 Ortuer o
Knaccupukanus 8 o
Hay4YHOHU BBIITOJTHCHU
MaTeMaTHIeCKUX
. JIUTEPATyPhI MPAKTHIECKUX
Mozeneil. .
3aJaHu’
Ortuer o
[ToaroroBka k
o BBIIIOJTHECHU
5.2 Tloctpoenue mozenei 5 MPAKTUYECKOMY
MPAKTHIECKUX
3aHSTHIO .
3agaHui
Ortuer o
[ToaroroBka k
5.3 Dramel TOCTpPOCHUS BBITTOJIHEHUN
N 2 MIPaKTUYECKOMY
MaTeMaTHYECKOH MOJIEIH. MPAKTHIECKUX
3aHATHIO .
3agaHui
HWroro no pazneny 15
6. Dx3ameH
6.1 KoHTponb
Wroro no pazneny
Hroro 3a cemectp 91 9K3aMeH
HTOro mo aucuuILTNHE 91 9K3aMeH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1. TpanuumoHHbBIE TEXHOJIOTHH 00yUeHUs, MpeAroIarame neperadyy HHQopMaium
B TOTOBOM BH/JE, (HOpMUpPOBAHHE yUYEOHBIX YMEHH 10 00pa3Ily MpakTH4YecKue (CEMUHAPCKUE)
3aHSATHS.

Hcnonp30BaHne TPAAMLMOHHBIX TEXHOJOTHH 00ecredynBaeT OpPHEHTUPOBAHHE
CTYJCHTa B MOTOKE MH(OpPMAIMM, CBSI3aHHOW C Pa3IWYHBIMU IOAXOJIAMHU K OIpEIEICHHUIO
CYIIHOCTH, COJCpXaHWs, METOAO0B, (OPM pa3BUTHUS M CAMOPA3BUTHUS JIMYHOCTH;
camMooInpe/esieHre B BBIOODE ONTUMAJILHOTO nyTU u Croco6oB
JMYHOCTHO-IPO(ECCUOHATBHOTO  PA3BUTHUS; CHCTEMATHU3ALMIO  3HAHWHA, TOJIYYEHHBIX
CTYICHTaMU B Ipoliecce ayJUTOPHOW U CAaMOCTOSTEIbHOU paboThl. 3aHATUS MPOBOASTCS C
UCTOJB30BAHUEM MYJIBTHUMEAMWHBIX CpeAcTB. IIpakThueckue 3aHATHS 00ECIeYMBAIOT
pa3BUTHE U 3aKpEIUICHHE YMEHUN W HaBBIKOB OIpPENEICHUs LIeJe U 3a/1ad caMOpa3BUTHS, a
TaKKe NpuHATH Hanbosee 3(pPEeKTUBHBIX PEIICHHH 110 UX PeaTn3alnu.

B xone mpoBeneHus 3aHATUN MPENyCMAaTPUBACTCS: HCIOJB30BaHUE AJIEKTPOHHOIO
JEeMOHCTPAIMOHHOTO ~ MaTepuaja T0 TeMmaM, TpeOyIIUM HUIIOCTpanud  paboThl
nporpaMMHbIX poaykros: MS Word, MS Excel.

B xonme mpoBeneHus MPaKTHYECKUX 3aHATUN MPEIyCMATPUBACTCS HCIIOJIB30BAHHE
CPEICTB BBIYMCIUTEIHHON TEXHUKM TPU BBINOJIHEHUHM WHAWBHUIYAIbHBIX 3aJaHUM U
TECTHPOBAHUSI.

2. NaTepaktuBHbIe (OPMBI 00YUESHHUSI, IPEATNONIAralOIie OPraHu3alnio0 00y4eHHs KaK
MPOAYKTUBHON TBOPUYECKOW JAEATEIEHOCTH B PEKUME B3aUMOJICHCTBHS CTYACHTOB APYT C
JPYTOM U C TIPeroiaBaTesieM.

Hcnonp30BaHne WHTEPAKTHBHBIX 0OpA30BaTEIbHBIX TEXHOJIOTHH CIOCOOCTBYET
MOBBILICHUIO HHTEPECa U MOTUBALIMU YUYAIINXCS, aKTUBU3AI[UN MBICTUTENILHOMN AESITENbHOCTU
¥ TBOPYECKOTO MOTEHIIMANIa CTYACHTOB, AeiaeT Oonee 3 (HEKTUBHBIM YCBOEHHE MaTepuana,
MO3BOJISIET MHIUBUAYATU3UPOBATh 00yUEHHE U BBECTH SKCTPEHHYIO KOPPEKIIMIO 3HAHU.

B pamkax nucruminHbl « HuCIIeHHBIE METO/IBI B PEIICHUH MaTEeMaTHUECKUX MOJIEIeH)
npenycMarpuBaercs 13,5 4WacoB ayAWTOPHBIX 3aHATHH, MPOBOIUMBIX B HHTEPAKTHBHOM
dbopme.

[Ipu mpoBeneHUM TPAKTUYECKUX 3aHITHH HCIHOJB3YIOTCS TpymmoBas pabora,
TEXHOJIOTUSl KOJUIEKTUBHOM TBOPYECKOM JIEATENBHOCTH, TEXHOJIOTUS COTPYIHUYECTBA,
oOcyxaenue mpo0iaemMsl B popme auckyccuu, e0aThl, Kpyriablid cToj. JlaHHBIE TEXHOJIOTHU
o0ecreynBaloT BBICOKHI YPOBEHb YCBOEHHs CTYACHTaMH 3HaHHM, 3¢ hekTuBHOE U ycnenHoe
OBJIAJICHUE YMEHHUSMHU W HABBIKAMH B TPEAMETHOW 00JIACTH, (OPMHPYIOT TTO3HABATEIHHYIO
noTpeOHOCT, M HEOOXOIMMOCTh  JajbHEWIIero  caMooOpa3oBaHMs,  IMO3BOJISIOT
aKTUBU3MPOBATH MCCIIEI0BATENbCKYIO NEATEIbHOCTh, 00ecTieunBatoT 3PGEKTUBHBINA KOHTPOIIb
YCBOCHHS 3HAHMI.

3. Bosmoxnoctn oOpazoBarensHOoro mopraia DPIBOY BO «MITVYy» s
MIPEIOCTAaBIIEHUS CTyIeHTaM rpaduka caMOCTOATEIbHOM paboThl, pacucaHusl KOHCYJIbTaIUi,
3aJJaHAN JUIsI CAMOCTOSITEIIbHOTO BBITIOJTHEHUSI M PEKOMEHIYEMBIX TEM IS CAMOCTOSTEIbHOTO
U3yUYEHHUSL.

Mertoauka, mpemiaraeMas s M3ydeHHs Kypca «YHCIeHHBIE METOIbl B PEIICHUU
MaTeMaTHYECKUX MOJIeNei» OpUEeHTHPOBaHA HAa CEMUHAPCKUE 3aHATHUS MCCIEI0BATEIbCKOTO
THIIA ¥ TIOJTOTOBKY pedeparos.

Hcnonb3yemble 00pa3oBaTelIbHbIE TEXHOJIOTUU TMO3BOJISIIOT AKTUBHO NPUMEHATH B
yu4eOHOM TIporiecce HWHTEPAKTHBHBIE (OPMBI TMPOBEACHUS 3aHATHH (KOMITBIOTEpHAs
CUMYJISALIUS, pa300p KOHKPETHBIX CUTYaIUil), YTO CIIOCOOCTBYET (POPMUPOBAHUIO U PA3BUTHUIO
npodeccuoHabHBIX HAaBBIKOB oOywaroniuxcsd. IlpuMeHseMble B mpoliecce H3ydeHUs
JMCLUUIUIMHBl TIOUCKOBBIA M HMCCIENOBATEIbCKUI METOABI B IMOJHOW MEpEe COOTBETCTBYIOT
tpedoBanusiM ®I'OC o peanu3anuu KOMIIETEHTHOCTHOTO MOIX0/1a.



6 YueOHO-MeTOAUUYECKOE 00ecTeueHe CAMOCTOATEIbLHO padoThl 00y4armMXcst
[IpencraBneno B mpuioxxeHn# 1.

7 OueHoYHbIE CPEICTBA /1JIsl IPOBeIeHUsI POMEKYTOUHOI aTTecTaluu
[TpencraBieHbI B IPUIOKEHUH 2.

8 VYueOHo-MeTOaMYecKOe H HH(POPMANMOHHOE oOOecmeyeHHe JIUCHUIIMHBI

a) OcHoBHas JUTEpaTypa:

1. 3enxoB, A. B. Uwuciennele MeTompl . y4deOHOE mocoOWe ISl MPHUKIATHOTO
OakamaBpuata / A. B. 3enkoB. — Mocksa : MsnarensctBo IOpaiit, 2019. — 122 c. —
(bakanasp. Ipuknannoii kypc). — ISBN 978-5-534-10893-4. — Tekcrt : anekrponHsiii // 9bC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/432209.

2. Kaguenko C. WM. YUucneHHbIE METOIBI PEIICHHS HEIMHEHHBIX alreOpanyecKux
ypaBHEHUI1 [DnekTpoHHbIN pecypc] : yuebHoe mocobue / C. U. Kamuenko, O. A. TopuuHa ;
MI'TY. - Maruuroropck : MI'TY, 2016. - 1 snektpon. omnt. guck (CD-ROM). - Pe)KI/IM
JOCTyIa: https://magtu.informsystema.ru/uploader/fileUpload?name =
2684.pdf&show=dcatalogues/1/1131509/2684.pdf&view=true . - MakpoOOBEKT.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Kapmanosa E. B. Uucnennblie MeTo1bl [ DIEKTPOHHBIN pecypc] : yuebHoe mocobue /
E. B. Kapmanosa ; MITVY. - MaFHI/ITOFOpCK : MI'TY, 2016. - 1 s1eKTpOH. ONT. JUCK
(CD-ROM). Pesxxum JOCTYyIIa:
https://magtu.informsystema. ru/uploader/flIeUpIoad”name 2551.pdf&show=dcatalogues/1/1
130353/2551.pdf&view=true . - MakpOOOBEKT.

B) MeToan4yeckne yKazaHus:

1. @umunmnos E. I'. UncneHHble METObI MOMCKA KOPHEH ypaBHEHMs [DIEKTPOHHBIH
pecypce] : mpaktukym / E. T'. ®@ununmos, E. A. Unsuna ; MI'TY. - Marauroropck : MI'TY,
2017. - 1 oomekrpon. omr. guck  (CD-ROM). - Pexum  jgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3139.pdf&show=dcatalogues/1/1
136419/3139.pdf&view=true . - MakpooOBEKT.

r) IIporpammHuoe o6ecnneuenne u UHTEpHET-pecypcsl:

IIporpammHuoe obecneyenne

HaumenoBanue o

o Ne norosopa CpoOK eCTBUS JTUIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional
7Zip CBOOOTHO 0eccpouHO

IIpodeccnonanbublie 6a3bl JaHHBIX M HH(OPMaIMOHHBIE CTIPABOYHbIE CHCTEMbI
Ha3Banue kypca Ccpuika

HanmonanpHas
undopmaronHo-ananutuueckas cucremalURL: https://elibrary.ru/project_risc.asp
—  Poccuickuii  HMHAEKC  HAy4YHOI'O
[TouckoBas cucrema Akagemusi Google
(Google Scholar)
Mngopmannonnas —cucrema - Emmmoel g . http://window.edu.ru/
OKHO _ J0CTyna K HMH(GOPMAIMOHHBIM
DnekTpoHHbIE  pecypchl  OmOmmoteku|https://magtu.informsystema.ru/Marc.htmi?loca
MI'TVY um. I'.11. HocoBa le=ru

URL: https://scholar.google.ru/



https://urait.ru/bcode/432209
https://magtu.informsystema.ru/uploader/fileUpload?name
https://magtu.informsystema.ru/uploader/fileUpload?name=2551.pdf&show=dcatalogues/1/1130353/2551.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2551.pdf&show=dcatalogues/1/1130353/2551.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3139.pdf&show=dcatalogues/1/1136419/3139.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3139.pdf&show=dcatalogues/1/1136419/3139.pdf&view=true
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru

denepanbHOE roCyJIapCTBEHHOE 010 DKETHOE
yUpEKICHHAE «DenepanbHbIi uncrutyt|URL: http://www1.fips.ru/
IIPOMBIIUICHHON COOCTBEHHOCTH)

9 MaTepHaJLHO-TEXHHYECKOE o0ecneuyeHne TUCIHILINHBI (MOLYJIf)

MaTepI/IaJ'IBHO-TeXHI/I‘ICCKOC oOecrieueHne JUCHUIIIIMHBI BKJIIFOYACT:

MaTepI/IaJ'IBHO-TeXHI/I‘ICCKOC oOecrieueHne AUCHUITIIIMHBI BKJIIFOYACT:

VYyeOHast ayaAuTopus AJisl IPOBENCHUS PAKTUYECKUX 3aHATUN OCHAILIEHA!

- TCXHUYCCKUMU CPpCACTBAMU O6y‘IeHI/I$I, ClIyXallluMu JJIA IMPEACTaBICHUA y‘lC6HOI>i
uHpopManuu OONBUION ayAUTOPUHU: MYIBTUMEAMWHBIMUA CPEJCTBA XPAaHEHH, MEpeladd H
MpeACTaBICHHS Y9eOHON HHPOPMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

[Tomernenust st caMOCTOATEILHON paboThl oOydaronuxcs. OcHaleHne ayAuTOPUH:
niepcoHabHbIe KoMmbroTepsl ¢ makerom MS Office, Maple 14 Classroom License 10-29 Users
(per User) Academic, MathLab, Mathcad Education - University Edition (200 pack) u
BBIXOIOM B MHTEpHET M C JOCTYIIOM B DJICKTPOHHYIO HMH()OPMAIMOHHO-00pa30BaTECILHYIO
Cpeay YHUBCPCUTCTA.

[Tomemenue s XpaHeHUsT M MPOPMIAKTUYECKOTO OOCTY)KHMBAHHUS Y4eOHOTO
O60py,Z[OBaHI/I}I. OCHaH_IeHI/Ie AYAUTOPUHU: CTCIUIAXKU JJIA XPAaHCHUA y‘Ie6HO-HaFHH,Z[HBIX
ocoOuil 1 yueOHO-MeTOINYECKON JOKYMEHTALUH.


http://www1.fips.ru/

Ipuiaoxenne 1.

[To pucuumimHe «YucaeHHbIE METOAbI B PELIEHUHM MaTEeMaTUYeCKUX MOJEIeH»
IIPEeSyCMOTPEHA ayAUTOpHAs U BHEAYJUTOPHAs CaMOCTOsITeIbHAs paboTa 00yJaromuxcs.

AymuTopHas caMOCTOsATENbHas padoTa CTYACHTOB TMPEAINOJaraeT BBIIOJHEHUE
IIPAKTUYECKUX 3aaHUM.

Ilpumepnsie ayoumopnuvie 3a0anun:
1. Jlana CJIAY ( N — HOMEp CTy/eHTa B KypHaJIe):
100(1+0,5N)x + 10001 +0,5N)x2 + 1001+ 0,5N)x° = 100(3 +1,5N);
100.1-(1+0,5N)x" +99,9.(1+0,5N)x> + 10001+ 0,5N)x> = 100(3 +1.5N):
99,9.(1+0,5N)x" +100-(1+0,5N)x” +100,1-(1+0,5N)x" = 100(3+1,5N).

[Ipenmonaraercs, uro omuoOka B marpuile 3toi CJIAY moctarodHo Maia ¥ OTHOCHTEIbHAs
ommuOka B e€ mpaBoit uactu paBaa 0,01. [Tpubmmxénnas CJIAY umeer Bun:

10001+ 0,5N)x" + 1001+ 0,5N)x® + 10001+ 0, 5N)x> = 100(3 + 1, 5N )1+ 0.01):
100,1- (1+0,5N)x" +99,9-(1+0,5N)x" + 10001+ 0,5N)x" = 100(3 +1,5N Y1-0,01):
99,9.(1+0,5N)x' +100-(1+0,5N)x2 +100,1-(1+0,5N)x°> = 100(3+ 1, 5N)(1+0,01).

Tpebyercs HalTH 4Huca0 OOYCIOBIEHHOCTH MaTpulsl paccMmarpuBaemoir CIIAY u
OTHOCUTENIBHYIO  TOTpemHocTs B pemieHun — npuOmmkénHoit  CJIAY.  3arewm,
IIPOKOMMEHTHPOBATh MOJYYHBIIHECS PE3YyJIbTaTHI.

2. CrenepupoBath KBaapaTHyt MaTpuily A mopsaka N = 7+N, N-Homep cTyzaeHTa, u
crosder; cBOOOIHBIX WICHOB D m pemmth cuctemy A.X = b mMeronom BpatieHuHi.
Haiitn HeBa3ky pemenus. Pemuts nannyro cucremy. HaliT HEBSI3Ky peleHus.

Ilpumepnbwie 30anusn 011 npaKkmuieckKux paoom:

Metonom "aycca pemuTh CUCTEMBI JIMHEHHBIX aiareOpanyeckux ypaBHeHUH. J[ins mMaTpuilsl
CJIAY BBIYUCIINTH ONPEAETUTENb U 00PaTHYIO MaTpPHUILy.

X +2-X,—2-X,+6-X,=24 2:X +7-X,—8:-X;+6-%x,=-39
N —3%, —5X, +14x, +13x, =41 5 4-X +4-X,—7-%x, =41
X, +2X, —2X; —2X%, =0 X —3-X+6-%+3-X,=4
—2X%, —4X, +5%; +10x, = 20 9-X—-7-X,—2-X-8-x, =113
9-%-5X—-6-%X+3-X,=-8 X =T X, =3 % —2-X,=-12
3. X —7-X,+X; =38 " —8-% + X, —9- %, =—60
3% —4-%, +9-%, =47 8:% +2:%—5-%—-3-x,=-91

6-X—X+9-X,+8-X,=-8 5% +3:X,+5-%-9-x, =-43



3:%—8:X,+X—-7-X, =96
6-x +4-X,+8-X;+5-X, =-13
X +X,-9-%,—3-X, =-54
—6-X +6-X,+9-X,—-4-X, =82

X, =9 X, = 7%+ X, =—75

X, —3:X,—-9:-%—-4-x,=-41
2% +4-X,+2-X+X,=18
9% +9-X,+5-X+3-%x, =29

7% =9 X +%X—-9-X, =29
—6-X —-8-X,-5-%+2-x, =42
3% +6-X,+5-X,-9-%x,=11
—2:%-5%-9-X,=75

Metonom nporouku pemnts CJIAY.

-11-x,-9-x, =-122
5-x,-15x,-2-x; =-48
-8x,+11-x;,-3-x, =-14
6-x;,-15-x, +4-x, =-50
3-x, +6-x5 =42

13-x, =5-x, =66
-4-x,+9-x, -5-x;, =-47
-x,—12-x;,-6-x, =-43
6-x,+20-x, —5-x, =-74
4-x,+5-x,=14

8-x, +4-x, =48
—5-x,+22-x, +8-x; =125
-5-x,—11-x; +x, =43
-9-x,-15-x, +x, =18

X, +7-x3=-23

10.

X, +2-X =X —=7-X, =—23
8:-x-9-%-3-%x,=39

2:X =3 X, + 71X+ X, =7
X, —5-X,—6-X;+8-%X, =30

4% -9-X,+4-%,+3-X,=-51
2-X +7-%+9-X+8-X, =76
4-X, —4-X,—2-%, =26

8- X +5X,+2-X+9-x,=-73

—7-%+3-X,—4-X,+7-X, =-126
8:X =X, —7-X+6-x,=29
9-X,+9-X,+3-%X,—6-X, =27
—7-%—-9-X,-8-x,-5-x, =34

10-x, +5-x, =-120
3-x,+10-x, =2-x; =-91
292-x,-9-x;,-5-x, =5
S:x;+16-x, —4-x, =-74
-8-x, +16-x, =56

-14-x,-6-x, =-78
-9-x,+15-x, —x; =-73
4. yx, —11-x; +x, =-38
~7-x;+12-x, +3-x, =77
6-x,—7-x;=91

6-x, —5-x, =-58
-6-x,+16-x, +9-x, =161
6. 49-x,-17-x,-3-x, =-114
8-x;+22-x,—8-x3=-90
6-x,—13-x,=-55




15-x, +8-x, =92
2-x,-15-x,+4-x, =-84
4-x,+11-x;+5-x, =-77
-3-x;+16-x, +-7-x, =15

3-x, +8-x, =-11

8-x,—4-x, =32

—2-x, +12-x, -7-x,=15
2%, =9 x;+x, =-10
-8 x;+17-x, —4-x, =133
-7-x,+13-x, =-76

10.

-11-x, -8-x, =99
9.-x,-17-x, +x; =-75
8. 1—4-x,+20-x;,+9-x, =66
—4-x;-14-x, +3-x, =54
—-6-x,+14-x, =8

-7-x,—6-x, =-75

6-x, +12-x, =126
-3-x,+5-x;, =13
-9-x;+21-x, +8-x, =—40
-5-x,-6-x, =-24

MeTo10M MpoCThIX uTepanuii U MmetofoM 3eiiaens pemntbh CJIAY ¢ tounocteio € = 0.01.

19-x, -4-%x, -9 X, —x, =100
-2-X+20-X,=2-X;=7-X,=-5
6-X—-5-X,-25-X;+9-x, =34

24- X, +2-X,+4-X,-9-Xx, =9
—6-X,—27-X,—8-X;,—6-X, =—76
—4-X +8-X,+19-X,+6-x, =—79

-3-X,-9-%X,+12-X, =69

—-23:%—7-X,+5-X;+2-X, =—26
—7-X —21-X, +4-X, +9-X, =-55
9-X,+5-x,—-31-X,-8-%x, =58
X, —2-X;+10-%x, =-24

20X +5-X, +7-X; + X, =—117
X% +13-X,-7-%x,=-1
4.X,—6-X,+17-X;+5-X, =49
-9-%X,+8:X,+4-x,-25-x, =-21

29-X +8-X,+9-X,-9-%x, =197
—7-X, —25-X,+9-X, =-226

X +6-X,+16-X;,—2-X, =-95
—7-X +4-X,—2-X,+17-X, =-58

12-X, =3-X, =X, +3-X, =31
5%, +20-X,+9-X;,+ X, =90
6-X, —3-X,—21-X,—7-X, =119
8:X, —7-X,+3-X,—27-X, =71

4-X +5-X, —3-X,—13-%x, =—70

26-%—-9-X,-8-x;+8-x, =20
9-x,-21-X,-2-X,+8-X, =-164
-3-% +2-X,—-18-X, +8-%, =140
X —6-X, =X, +11-x, =81

23:X,—6-X,—=5-X,+9-Xx, =232
8-X, +22-X,—-2-X;+5-X, =-82
7-X —6-X,+18-X, — X, =202

3-X, +5-X,+5-%X, -19-x, =-57

—T-X, =X, +2:X,+2-X, =24
3-x,—20-x, —8-x, =-47
-9-X, +X, +18-X; -6-x, =28
—X —X;—6-X, =-50

28-X, +9-X, —=3- X, —7-X, =—159
-5-%+21-X,-5-X;,—3-X, =63
—8:-X, +X,—-16-X;+5-X, =—45
—-2:X,+5-%;+8-x, =24

Ilpumepnuwie 3a0anusn 011 ayoumopHuvix KOHmMpoabHvix pavom (AKP):



1.

Hcnonb3yss MeTO TPOCTOM HTEpAIlMd C HYJIEBBIM HayaJdbHBIM BEKTOPOM, HAWTH
npubmmxénnoe pemenne CJIAY, ¢ wMaTtpuueil, wuMeromend JuUaroHanabHOE
npeobnananue. AOCONIOTHAS TOTPEMIHOCTh MPUOIMKEHHOTO PEIICHHUs HE JOJDKHA
npeBblliaTh BenuuuHbl 0,1. Kpome Toro HailTu B MeToAe IPOCTONW MTEpALUU YHCIIO
[1aroB, HEOOXOIMMOE JJIsi TOTO YTOOBI TapaHTHPOBATH AOCOIIOTHYIO MOTPEUTHOCTD
npubnmxénnoro pemenus He 6oiee 0,1. CpaBHUTB 3TO pacu€THOE KOJIMYECTBO 1IaroB
C peasibHbIM KOJMYECTBOM I11aroB, 00eCIeYUBIIUM 3a/IlaHHYIO IIOIPEIIHOCTb.
Hcnonb3ys meron 3eiiens ¢ HyJeBbIM Ha4ajdbHbIM BEKTOPOM, HAUTHU MPUOINKEHHOE
pemenue CJIAY, ¢ maTpuIleii, UMeroIel TuaroHaJIbHOE Mmpeodiiaganue. AOCOIOTHAS
MOTPEUIHOCTh MPUOIMKEHHOTO pElIeHUsT HEe JIO0JDKHA TNpeBblmarh BenuyuHbl 0,1.
CpaBHUTHP B METO/JAaxX NPOCTOW HTepalMM M 3eiaens KOJIMYECTBO IIaroB s
JTOCTHKEHHS a0COTIOTHOM MOTPEIIHOCTH, HE TIPeBbIlatomei Benuuunsl 0,1.
LU-pasnoxxenne marpuipl. CreHepupoBaTh KBaJIpaTHYIO MaTpuLly A ¢ ipeoOsajaHuemM
JMaroHalbHbIX 37eMeHToB nopsaaka N = 7 + N, N-Homep crynenta. 1. IToctpouts
LU-pasnoxenune marpunpl A. 2. CreHepupoBarh cToj0el CBOOOAHBIX WICHOB D u
petnTh cuctemy A.X = b ¢ ucnonezoBannem LU-pasnoxenne matpunsl A. Haiitu
HEBS3KYy pewieHus. 3. Bbrumcnute onpenenuTenb MaTpuibl A U HalWTH AN Hee
o0OpaTHyI0 MaTpuIly, ucnoiib3ys LU-pasnoskenne MaTpuiist A.

CreneprpoBaTh CHMMETPUYHYIO KBaJpaTHy0 Matpuiy A nopsaka N =7 + N, NHomep
CTy/eHTa, U CTOJOEI] CBOOOMHBIX WiIeHOB D m pemuth cuctemy A.X = b meromom
KBaJpaTHBIX KOpHEW. HaliTh HEBA3KY pelieHusl.

BOI’IpOCbl 0] UM 020601 OUEHKU Kauecmea 0C60eHusn Kypca:
Hepeueub mem 0J1 n0020mMO6KU K IK3AMEH):

1.

13.
14.

15.
16.
17.
18.
19.

OCHOBHBIE UICTOYHHMKH MOIPEIIHOCTEN.

AGCOoIIOTHAs M OTHOCHUTENbHAS MOTPEIIHOCTH MPUOIMHKEHHOTO YHCIIA.

Hecstuunas 3anuck yuciaa. OxpyrieHue uucen. llorpenHocTs CyMMbl, pa3sHOCTH,
MIPOU3BEICHUS] U YACTHOTO.

[TorpemHocTs pyHKINH.

[TocTanoBKa NpsAMOM 3a/1a4M NOTPELIHOCTH.

IToctaHoBKa 0OpaTHOM 3aaun MOrPEIIHOCTEH.

Buner CJIAY.

Knaccudukanus meronos pemenust CJIAY.

OO0yCcnoBIEHHOCTh MAaTPHIL.

. [Ipsimbre meTonb! pemennst CJIAY.
. Ob1mas xapakTepucTHKa NpsMbIX MeTo10B pernenust CJIAY.
. Teopema 06 LU-paznoxenuun. Cxema eTMHCTBEHHOTO JCJICHUSI H. €€ CBA3b C TEOPEMOI

00 LU-pa3znoxxenun.

Meron I'aycca [loctanoBka 3agaun. anroput™. [Ipumep.

Meton I'aycca ¢ BBIOOpOM TIIaBHOTO dJeMeHTa. [locTaHOBKa 3a/adyd, aJrOPUTM.
IIpumep.

Brruucnienue onpezaenuresnei u odparieHue MaTpuIl ¢ MoMoIIbio Meroa ["aycca.
ANTOpPUTM BBIYMCIICHHS ONPEACIUTENS MATPULIBIL.

ANTOPUTM BBIYHCIICHUSI OOPAaTHOW MaTPHIIBI.

Merton nporonku. [TocranoBka 3agaun. anroputm. [Ipumep.

Pemenus CJIAY ¢ TpexanaroHaJIbHOM MaTpULIEH.



20.

21.
22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

36.
37.

Otnenennie KopHel ypaBHEHHS (TpaUYeCKd M aHATUTUYECKH). Y TOYHEHUE KOPHS
METOJIOM II0JIOBUHHOT'O JIEJICHUSI.

YTouHEeHUE KOPHS ypaBHEHUSI METOAOM XOP/I.

YTouHEHUE KOPHS ypaBHEHUS] METOAOM KacaTEJIbHbIX.

Wutepnonupoanne QpyHkuuu. JIMHEHHass WHTEPHOISNHMSA, MOTPEIIHOCTh JIMHEHHOM
UHTEPIIOJISILMHN.

WuTepnonrpoBanue anredpandeckiMyu MHOTOUJICHAMHU.

MeTo bl HHTEPIOIUPOBAHUSL.

WHTepnonsuuoHHbli MHOrO4IeH Jlarpanxka, OlieHKa IOrpEeIHOCTH.

MHuorounens! YeoObllieBa.

3anaya UHTEpHOIALIUH 110 YeObleBy.

Koneunsle pa3zHoctH.

[IepBbI1il THTEPNOIAUUOHHBIN MHOrOWIeH HBIOTOHA [U1s1 paBHOOTCTOSIIIIMX Y3JI0B.
Bropoii uaTepnoannoHHbI MHOrowIeH HproToHa 1151 paBHOOTCTOSIIIUX Y3JI0B.
Annpokcumanuss (QyHKUUE onxHOW mepeMeHHOW. BpiOop Buaa mnpubnmxaromeit
GyHKIUH.

MeTto HaMMEHbIINX KBAJPaTOB.

O cxonumocTu utepanronnbix npoueccoB At CJIAY. Meton 3eitaens. [loctanoBka
3agauu. aroput™. [Ipumep.

O cX0IUMOCTH UTEPAIMOHHBIX MPOLIECCOB ISl CUCTEM JIMHEWHBIX anredpandyeckux
ypaBHeHUN MeToj penakcanui.

[TonsTue Mmonenu.

dusnyeckoe, AHAJIOIOBOE, HHTYUTHBHOE, 3HAaKOBOE M  MaTeMaTHYECKOE
MOJIETTUPOBAHUE.



Ipunaoxenne 2.

OHEHO‘-IHI)IQ CpeACTBA A IIPOBEACHUA HpOME)KyTO‘-IHOﬁ arrecranuu

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl POBeAeHHUS

MPOMEKYTOYHOM aTTeCTALMHU:

Kon
AHIUKATOpa

Nupukarop
JOCTHIXKCHUA
KOMIICTCHIIHU

OneHouHbIE CpeCTBA

OIIK-2 - Cnoco0eH ucnoab30BaTh COBPEMEHHBIE TPUOOPHI M METOMKH, OPIaHU30BBIBATH

IIPOBEJICHUE SKCIIEPUMEHTOB U UCIIBITAHUM, IPOBOJUTH UX 00Pa0OTKY U aHAJIM3UPOBATh UX

pe3ynbTaThl

OIlK-2.1 Ucnonszyer TeopeTruyeckne BONMPOCHI JIsI IK3aMeHa
COBpEMEHHBIE

[lepeueHp TeOpeTHUUECKUX BOIIPOCOB K IK3aMEHY:

MPUOOPHI U P P p y
METOANKH, ANTOPUTM BBIYHUCIIEHHS OTIPEIETUTENS MATPHUIIBL.
OpraHu3yer
MPOBEJCHUE AJNTOPUTM BBIYHMCIICHUSI OOPATHOW MaTPUIIBI.

AKCTIEPUMEHTOB U
HCITBITAHUH,
MIPOBOJIUT UX
00paboTKy U
aHAIM3UPYET UX
pe3yabTaThl

Pemenus CJIAY ¢ TpexauaroHaabHOW MaTPULIEH.
Merozsl, OCHOBaHHBIE HA PA3JI0KEHUU MATPHULIBL.

MerTo/1bl, OCHOBaHHbBIEC HA IOCTPOECHUH BCIIOMOTaTEIbHOM
CHUCTEMBbI BEKTOPOB.

Meroa OCHOBaHHBIN Ha CONPSKEHHBIX — I'PAJUEHTaXx.

IIpumepHbIe NpaKkTHYECKHUE 3a/IaHUS VI IK3aMeHa

LU-pa3noxenue Matpuiibl. CreHepupoBaTh KBAaAPATHYIO
MaTtpuiy A ¢ mpeoOsiaJaHueM IMaroHaIbHBIX 3JIEMEHTOB
nopsiaka N = 7 + N, N-HOmep cTyzaeHTa.

Ioctpouts LU-paznoxenne marpuisl A.

CreHepupoBath CTOJIOCI] CBOOOIHBIX WICHOB D M pemuTh
cucremy A.X = b ¢ ucnonpzoBanuem LU-pa3znoxenue
Matpuubl A. HaliTu HEBS3KyY pelieHusl.

Boruucnuts onpenenutens MaTpullbl A U HAUTH JJ1s1 Hee
o0OpaTHyI0 MaTpuily, ucnonb3ys LU-pasznoxenne MaTpuiibt




K Nunukarop
on
JOCTHKECHHUS OneHouHble CpeacTBa
MHAMKATOpa

KOMIIETCHIINH

A.

Pemmte CJIAY 3a1aHHBIM METOAOM C TOYHOCTBED € = 0.01,

19-x, -4-%x,-9-%X, —x, =100
—2:X,+20-X,—2-X,—7-X,=-5
6-X,—5-X,-25-X,+9-X, =34
-3:X,—9-%X;+12-Xx, =69

0) Illopaook npogedenusn npomedxcymouHoil ammecmayuu, noKazamenu u Kpumepuu
OoyeHueanus:

[IpomexyrouHas arrecTalusi N0 JUCLHUIUIMHE «YHUCIIEHHbIE METOAbl B pEIICHUU
MaTeMaTUYECKUX MOJENeH» BKIIIOYAET TEOPETUYECKUE BOIIPOCHI, IO3BOJIAIOIIME OLEHUTh
YPOBEHb YCBOEHHUSI OOYUYaIOUIMMMUCS 3HAHUHN, U MPAKTUYECKUE 3aJlaHMs, BBIABISAIOIINE CTEIEHb
c(OpMHPOBAHHOCTU YMEHHUH U BIIAZIeHUH, MPOBOAUTCS B popMe sKk3amMeHa (2 cemecTp).

IToxa3zatrenu u KPUHTEPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OUEHKY «OTJHYHO» (5 0amnoB) — oOyyarouuiicss JEMOHCTPUPYET BBICOKUH YPOBEHD
Cc(OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMATUYECKOE U INIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPAKTHYECKUE 3aJaHMsl, CBOOOJHO ONEpUpPYET
3HAHUSMM, YMEHHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CIIO)KHOCTH.

— Ha OILIEHKY «Xxopomo» (4 Oamnma) — OOydYarOIIMIiCS JEMOHCTPUPYET CPEIHUM YpPOBEHD
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOEHBI, HO JOIYCKAIOTCS
HE3HAYUTENbHbIC OMMOKH, HETOYHOCTH, 3aTPYAHECHHSI IPH aHATUTHYECKUX OTIEpaIlnsiX, IEPeHOCce
3HaHWI U YMEHU Ha HOBbIE, HECTAH/IAPTHBIC CUTYaI[HH.

— Ha OIICHKY «YJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
yYpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETECHIIMI: B X0J1€ KOHTPOJIbHBIX MEPONPUATHI JOMYCKaIOTCs
OLIMOKH, MPOSBISIETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, yYMEHHH, HaBBIKOB, OOy4aromuucs
UCTIBITHIBACT 3HAYUTENIbHBIEC 3aTPYJHEHUS NPU ONEPUPOBAHUU 3HAHUSMH U YMEHUSMH IPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OLIEHKY «HeY/JAO0BJIETBOPUTEJIbHO» (2 Oayuia) — o0ydarouuiics JeMOHCTPUPYET 3HAHUS He
6osee 20% TeopeTUYECKOro MaTepuaa, I0MyCKaeT CylIeCTBEHHbIE OIIMOKHU, HE MOXKET MOKa3aTh
MHTEIJICKTYaJ IbHbIC HABBIKM PEIICHNUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeY/10BJ1eTBOPUTEJLHO» (1 Oamn) — oOyuaromuiicss He MOXeT IoKa3aTh 3HAHHs Ha
YPOBHE BOCIPOM3BEACHUS U 00BACHEHUS HH(OPMAIIMH, HE MOXKET TIOKa3aTh UHTEIICKTYallbHbIC
HaBBIKH PELIEHUs IPOCTHIX 3a7ay.







