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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouast mporpamMma repecMoTpeHa, 00CykKaeHa U 0100peHa s peanusanuu B 2023 - 2024
ydaeOHOM roly Ha 3aceqaHuu kadeapsl [IpukinaaHol MaTreMaTuku U UHHOPMATUKU

IIporokom ot 20 1. Ne

3aB. kadempoii 10.A. UsBekos

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2024 - 2025
y4aeOHOM rojly Ha 3aceqaHuu kadeapsl [IpukinaaHoi MaTreMaTuku U UHHOPMATUKU

IIporokom ot 20 1. Ne

3aB. kadenpoii 10.A. UsBekos




1 Ilesin ocBOCHMSI IMCUMILIUHBI (MOIYJISA)

[ensimu OCBOEHUS AUCUUILIMHBI «HUCIIEHHbIE METOBI B PEIICHUH MaTeMaTHYECKUX
MOJZENE» SABIAIOTCSI. OCBOEHHE OCHOBHBIX HIEH METOHOB, OCOOEHHOCTEll obOaacreit
MPUMEHEHHUST U METOJIMKH MCIIOJNBb30BAaHUS MX KaK TOTOBOTO MHCTPYMEHTA MPaKTUYECKOU
paboThI TIpU MPOCKTHPOBAHWH U PAa3pabOTKE CHCTEM, MaTeMaTudeckoil 00paboTke JaHHBIX
SKOHOMMYECKUX U APYTUX 3ajay, IOCTPOCHUH aJITOPUTMOB U OPraHU3alUU BHIYUCIUTEbHBIX
MIPOIIECCOB.

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

JucnumimHa YucieHHple METOAbI B PELIEHUMH MaTEMaTHMYECKUX MOJENEeH BXOIUT B
00513aTelbyI0 4acTh y4€OHOT0 I1aHa 00pa30BaTEIbHON IPOrPaMMBI.

Jnsg  u3ydeHHMs  JUCHMIUIMHBI  HeoOXoOuMbl 3HaHUA  (YMEHUs, BIAJEHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHUSI AUCLUIUINH/ 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 MCCIICOBAHMS 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 00y4YeHus1

B pesynbrare ocBOEHHs AUCHUIUIMHBI (MOAYNsl) «HHUCIEHHBIE METO/AbI B PELICHUU
MaTeMaTUYeCKUX MojIeliei» 00yJaronuiics J0HKeH 00J1a1aTh CISTYIOIIMMU KOMIETEHITUSIMU:

KOI[ HHUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrocobeH pemath Mpou3BOACTBEHHBIE U (MJIM ) UCCIIEIOBATEILCKHE 3a/1a4l, HA OCHOBE
(G yHIaMeHTaJIbHBIX 3HaHUH B 001aCTH METAJUTYPTrUU

OIIK-1.1 Pemaer mnpodeccroHanbHble 337a4d B 00JACTH  METANIypruu MU
MIPOIECCOB METAIINIO00PaOOTKH, HCTIOJIB3Ys (hyHIAMEHTAIbHBIC 3HAHUS

OIIK-1.2 Brnaneer cnocobamu ¥ nmpuemMaMy pelIeHus: UCCIe0BaTeIbCKUX 3a/1ad B
MPEeIMETHOM 00JIACTH METAJITYPIUU M METAJNIOO0PA0OTKHI

OIIK-1.3 [Ipumensier (¢QyHIaMEHTalbHbIE MEXAUCUMIUIMHAPHBIE 3HAHUA IS

pEIICHUA 3a/1a4 B HpOd)CCCHOHaHBHOﬁ JCATCIIbHOCTH

OIIK-4 CrnocobeH HaxoQuTh W MepepadbaThiBaTh MHPOPMALUIO, TpEOyeMyro sl MPUHATHS
pelIeHH B HAYYHBIX HCCIIEIOBAHUSIX M B MPAKTHUECKON TEXHUUYECKON ESITEITbHOCTH

OIlIK-4.1 [Ipon3BOIUT MOUCK, aHAIW3 U CUHTE3 MHPOpMAIUHU I pa3paboTKU U
NPUHATHS PEIICHUH TpPU TPOBENACHUM HAYYHBIX HWCCICIOBAHUA U
OCYIIECTBICHUSI  NPO(PECCHOHATLHONW  ACSATENBHOCTH B 00JacTu
METAIYPIUH U METAINIOO0PA0OTKHU

OIIK-4.2 Ucnonszyer npodeccuoHanbHbIe 3HAHUS JUTSt CpaBHEHUS,
KiIaccupukanuun U Tpeodpa3zoBaHus WHOpMAIUKA, HEOOXOMUMOW IS
COBEPILIEHCTBOBAaHUS OCHOBHBIX M  BCIIOMOTATEIbHBIX  Olepalui
TEXHOJIOTUYECKHX  TPOILIECCOB  IMPOU3BOJCTBA  METAUIONPOAYKLNN
LIIUPOKOTO Ha3HAYCHUS

OIIK-4.3 [Ipumensier  CymIeCTBYIOIIME  METOAOJOTMYECKHE  MOAXOAbI  JJISt
CTPYKTYPUPOBaHHS,  CHUCTEMATH3allMd, XpaHEHUss ©  Nepeaadu
nHpopMmanuu, TpeOyemMol sl perieHus IHUPOKOTO CIEeKTpa 3a7ad B
MPAKTHUYECKOM ACSITCILHOCTH




4. CTpyKTypa, 00b€éM U coepkaHue TUCHUIINHBI (MOLYJIs)
OO0mmas Tpy10eMKOCTh JUCIHUILUIMHBI COCTaBIsAeT 3 3a4eTHBIX enuuull 108 akasn. yacoB, B TOM

HUCJIIC:

— KoHTakTHas padora — 30,1 akaj. 4acos:
— aynuropHas — 30 aka. 4acos;
— BHeaynutopHas — 0,1 akan. yacos;

— caMoCToOsTeNbHAs paboTa — 77,9 aka. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTecTaluu - 3a4E€T

AynuropHas 3 =
o | xonTakTHas pabota E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax 5} Bu KOHTPOJIS
Paznien/ tema 3 (B axaz. vacax) == A . P Kon
S 3 ©| caMOCTOATENFHOH | ycrieBaeMOCTH U
JIACIMTUTAHBI 5 S ., | KommeTeHIn
O g £ paboTs MIPOMEKYTOYHOM
nma0. | mpakT. | 3\
Jlek. s s aTTecTaluu
3aH. | 3aH. | QO &
1. 1. OcHOBHbIE TOHATHUS
TEOPUU NOTPEUTHOCTEH
Nzyuenue
11 Knaccubuxkarms 4 yaeOHOU 1 Ompoc,
MOTPEIIHOCTEH HAYYHOM o0cyxieHHne
JIATEPATyPhI
ITposepka
2 KOHCIIEKTOB.
1.2 Crarucrtuueckuii u Omnpoc,
N [ToaroroBka k
TEXHHYECKUA MOAXOABI K 4 o0CyxXIeHH e,
. 3aHATHIO
y4eTy HMOrpelIHocTeH Ortuer o
BBITIOJTHEHUT
pabor.
HWroro no pazngeny 8
2. 2. YucneHHoe pelicHHE
CJIAY
Ompoc,
Uzyuenue o0cyxeHue.
2.1 Tpsmeie metomsr (LU yreut YA
yueOHO u Otuer o
- METO/I, METOJT 2 2 N
HAYYHO BBITIOJTHCHH U
TIPOTOHKH)
JIUTEPaTypPHL. MPAKTHIECKUX
3a/laHuil
2 Uzyuenue
4eOHOU U
2.2 2.2 WrepanuoHHbIC yHa Hoil Ortuer o
MeTOIbl (METOJ| MPOCTOH i BBITIOJTHEHUT
4 JIUTEPATYPBHI.
UTEpalu, METOJI MPAKTHIECKUX
o IToaroroBka k o
3eiinerns) 3alaHuH.
MPAKTHIECKOMY
3aHATHIO.
Hroro no pazaeny 2 6
3. 3. Peuienne HelMMHEHHBIX
YpaBHEHUH U CHCTEM
. Wzyuenue
3.1 PeuieHue ypaBHEHUI yrent
yueOHO u Ompoc,
METOZOM  MOJIOBHHHOTO| 2 2 6 .
HAYYHOM o0CyXieHHe
JIeNICHUS
JIUTEPATypPbI




Wzyuenue

eOHOit
3.2 3.2 Pemenne cucrem 1 . OTuer o
. N HAY4YHOI
HEJIMHEHHBIX ~ ypaBHEHUH BBITIOJTHCHUT
6 3 JIUTEPATYPHI.
METOJI0M HeroToHa, MPAKTHIECKUX
INoaroroska x .
METO/IOM CITyCKa 3a7aHul
MPAKTHIECKOMY
3aHSATHIO.
Hroro no pazaeny 8 9
4. 4.  HWurepnonsius
anmpokcuManusi O yHKIHH
[IpoBepka
Wzyuenue POBeh
. N3y4YEeHUS
4.1 TlocraHoBKa 3agadu y4eOHOit n N
UHTEPIOIAIUY ) YHKIMN 1 4 Hay4YHOU OCHOBHOH 1
p y i JIOTIOJTHUTENIbHOM
JIUTEPaTypHI
JIUTEPATYPhI
4.2  VHTepnossuuoHHAs Uzyuenue Ompoc
¢opmyna Jlarpamxka wu yueOHOI 1 poc,
. o0cyxIeHHe.
Hrrotona. HayJHOU
Otuer o
CymiecTBoBaHHE u 2 4 JIUTEPATYPBHI.
BBITIOJTHCHUH
€IMHCTBEHHOCTh IMonroroska
MPAKTHIECKUX
MHOTOUJICHA. Omnenka PAKTHIECKOMY B—
OCTaTOYHOTO YJIeHA 3aHATHIO.
4.3  HHrepnomupoBaHUE
(GYHKIMH  MHOTOWICHAMHU Mposepka
YeoOrImiena, 4 3 Pemrenwe 3amau. POBCp
KOHCIIEKTOB
TPUTOHOMETPUYECKas
HMHTEPIOJSIIHS
4.4 BueayauropHas
KOHTaKTHas paboTa
Hroro no pazneny 7 11
5. 5. Maremarugeckoe
MO/JICITUPOBAHUE
Omnpoc
51 [TonsTe poc,
. Uzyyenue o0CyxKIeHHe.
MaTeMaTHYeCKOH MOJIEIH. .
yaeOHOU 1 Ortder o
Knaccugukanms 2 1 N
Hay4YHOU BBIITOJTHCHU
MaTeMaTHIeCKUX
. JHTEPATyPhI MPAKTHIECKUX
MOJIEIEH. .
3aJaHu’
Ortuer o
[ToaroroBka k
5.2 Dranbl mnocTtpoeHHs BBITNIOJTHEHU N
N 2 52 | mpaktugeckomy
MaTeMaTHIeCKOH MOJIEIIH. MPAKTHIECKUX
3aHSTHIO .
3agaHui
Ortuer o
[ToaroroBka k
. BBITIOJTHEHUT
5.3 IocTpoenue moneneit 9 2 MPaKTHIECKOMY
MPaKTUICCKUX
3aHATHIO .
3agaHui
HWroro no pazneny 13 8,2
6. Dx3ameH
6.1 KoHTponb
HWroro no pazneny 35,7
Hroro 3a cemectp 30 42,2 3a4ET
Uroro no aucnuminuae 30 77,9 3a4eT




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

1. TpanuumoHHBIE TEXHOJIOTHUH 00yUeHUs, MpeArnoIaraume neperadyy HHQopMaum
B TOTOBOM BH/JE, (HOpMUpPOBAHHE YUYEOHBIX YMEHH 10 00pa3ily MpakTH4YecKue (CEMUHAPCKUE)
3aHSATHS.

Hcnonp30BaHne TPAAULMOHHBIX TEXHOJOTHH 00ecredynBaeT OpPHEHTHUPOBAHUE
CTYJCHTa B MOTOKE MH(OpPMAIMM, CBSI3aHHOW C Pa3IUYHBIMU IOAXOJAMHU K OIpEIeICHHUIO
CYIIHOCTH, COJCpXaHWs, METOAO0B, (OPM pa3BUTHUS M CAMOPA3BUTHUS JIMYHOCTH;
camMooInpe/esieHre B BBIOODE ONTUMAJILHOTO nyTU u Croco6oB
JMYHOCTHO-IPO(ECCUOHATBHOTO  PA3BUTHUS;  CHCTEMATU3ALMUIO  3HAHWHA, TOJIYYEHHBIX
CTYICHTaMU B Ipoliecce ayJUTOPHOW U CAMOCTOSTEIbHOM paboThl. 3aHATUS MPOBOAATCS C
UCTIOJB30BAHUEM MYJIBTHUMEAMUHBIX CpeAcTB. IIpakThueckue 3aHATHS 00ECTIeUMBAIOT
pa3BUTHE U 3aKpEIUICHHE YMEHUN W HaBBIKOB OIpPENEICHUs LIeJe U 3a/1ad caMOpa3BUTHS, a
TaKKe NpuHATH Hanbosee 3(pPEeKTUBHBIX PEIICHHH 110 UX peaTn3alny.

B xone mpoBeneHus 3aHATUN MPENyCMAaTPUBACTCS: HCIOJIb30BaHUE AJIEKTPOHHOIO
JEeMOHCTPAIMOHHOTO ~ MaTepuaja T0 TeMmaM, TpeOYyIoIMM HUIIOCTpanud  paboThl
nporpaMMHbIX ipoaykros: MS Word, MS Excel.

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

2. NnTepaktuBHbIe (GOPMBI 00YUESHHSI, IPEATNONATaIONIIe OPraHU3alui0 00YUeHHS KaK
MPOAYKTUBHON TBOPUYECKOW JAEATEIEHOCTH B PEKUME B3aUMOJICHCTBHS CTYACHTOB APYT C
JPYTOM U C TIPeroiaBaTesieM.

Hcnonp30BaHne WHTEPAKTHBHBIX O0pPA30BATEIbHBIX TEXHOJIOTHH CIOCOOCTBYET
MOBBIIIEHUIO HHTEpECa U MOTHBALIUHU y4allluXcs, aKTUBU3ALUN MBICIIUTEIILHON J1ESTETbHOCTH
¥ TBOPYECKOTO MOTEHIIMANIa CTYACHTOB, AeiaeT Oonee 3 (HEKTUBHBIM YCBOEHHE MaTepuana,
MO3BOJISIET MHIUBUAYATN3UPOBATh 00yUeHHE U BBECTH SKCTPEHHYIO KOPPEKIIHIO 3HAHUH.

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,
TEXHOJIOTUSI KOJUIEKTUBHOM TBOPYECKOH JIEATENBHOCTH, TEXHOJIOTUS COTPYIHUYECTBA,
oOcyxenne mpo0iaemMsl B (popme auckyccuu, ne0aThl, KpYriablid cToj. JlaHHBIE TEXHOJIOTHH
o0ecreynBaloT BBICOKHI YPOBEHb YCBOEHHs CTYACHTaMH 3HaHHM, 3¢ hekTuBHOE U ycnenHoe
OBJIAJICHUE YMEHHUSMHU W HABBIKAMH B TPEJAMETHOW 00JIaCTH, (OPMHPYIOT TO3HABATEIHHYIO
noTpeOHOCTh M HEOOXOJMMOCTh  JajbHEWIIero  caMooOpa3oBaHMs,  IMO3BOJISIOT
aKTUBU3UPOBATh MCCIIEI0BATENbCKYIO EATEIBHOCTh, 00ecTieynBatoT 3PGEKTUBHBINA KOHTPOIIb
YCBOCHHS 3HAHMI.

3. Bosmoxnoctn oOpazoBarensHoro mopraia DPIBOY BO «MITVY» s
MIPEIOCTAaBIIEHUS CTyIeHTaM rpaduka caMOCTOATEIbHOM paboThl, pacucaHusl KOHCYIIbTaIUi,
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 HWHTEpPAKTHBHBIE (OPMBI TPOBEACHUS 3aHATHH  (KOMIBIOTEpHAs
CUMYJISALIUS, pa300p KOHKPETHBIX CUTYaIUil), YTO CIIOCOOCTBYET (POPMUPOBAHUIO U PA3BUTHUIO
npodeccuoHabHBIX HAaBBIKOB oOywaroniuxcsa. llpuMenseMble B mpolecce H3ydeHUs
JUCLUUIUIMHBL TIOMCKOBBIA M HMCCIENOBATEIbCKUI METOABI B MOJHOW MEpEe COOTBETCTBYIOT
tpedoBanusiM ®I'OC o peanu3anuu KOMIIETEHTHOCTHOTO MOIX0/1a.



6 YueOHO-MeTOAUUYECKOE 00ecTeueHe CAMOCTOATEIbLHOM padoThl 00y4aommXxcst
[IpencraBneno B mpuioxxeHn# 1.

7 OueHoYHbIE CPEICTBA /1JIsl MPOBeIeHUsI MPOMEKYTOUHOI aTTecTaluu
[TpencraBieHbI B IPUIOKEHUH 2.

8 VYueOHo-MeTOaMYecKOe H HH(POPMANMOHHOE oOOecmeyeHHe JUCHHUIIMHBI

a) OcHoBHas JUTEpaTypa:

1. 3enxoB, A. B. UYwuciennple MeTOmbl . y4eOHOE mMoOcoOMe ISl MPHUKIATHOTO
OakamaBpuata / A. B. 3enkoB. — Mocksa : MUsnarensctBo IOpaiit, 2019. — 122 c. —
(bakanasp. ITpuknannoii kypc). — ISBN 978-5-534-10893-4. — Tekct : anekrponHsiii // 9bC
IOpaiir [caiit]. — URL.: https://urait.ru/bcode/4322009.

2. Kaguenko C. WM. YUucneHHbIE METONBI PEIICHHS HEIMHEHHBIX alreOpanyecKux
ypaBHEHUi1 [DnekTpoHHbIN pecype] : yuebHoe mocobue / C. U. Kamuenko, O. A. TopuuHa ;
MI'TY. - Maruuroropck : MI'TY, 2016. - 1 snektpon. omnt. auck (CD-ROM). - Pexum
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. @unmunmnos E. I'. UnciaeHHble METObI MOMCKA KOPHEH ypaBHEHMs [DIEKTPOHHBIH
pecypce] : mpaktukym / E. T'. ®@ununmos, E. A. Unsuna ; MI'TY. - Marauroropck : MI'TY,
2017. - 1 AJIEKTPOH. OIIT. JIVCK (CD-ROM). - Pexxum JOCTyIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3139.pdf&show=dcatalogues/1/1
136419/3139.pdf&view=true. - MakpooOBEKT.

r) IIporpammHuoe o6ecnneuenne u MUHTEpHET-pecypcsl:

IIporpammHuoe obecneyenne

HaumenoBanue o

o Ne norosopa CpoOK eiCTBUS JTUIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJTHO 0eccpouHO

IIpodeccrnonanibabie 6a3bl JAHHBIX H HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
Ha3sBaHwue Kypca Cchuika

Hamnuonanbuas
undopmanronno-anamuruueckas cucremalURL: https://elibrary.ru/project_risc.asp
—  Poccuiickuii ~ MHIEKC  HAy4YHOI'O
ITouckoBast cuctema Axkamemus Google
(Google Scholar)
Nudopmanmonnas cucrema - Enmnoe
OKHO JOCTyna K HH(pOpMaMOHHBIM
OnekTpoHHBIe  pecypchl  OmbOmmoteku|https://magtu.informsystema.ru/Marc.htmi?loca
MI'TY um. I''1. HocoBa le=ru

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

URL.: http://window.edu.ru/




denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE YUPEKICHUE
«DenepanbHbIi UHCTUTYT npombinuiennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MartepHaJLHO-TEXHHYECKOE o0ecneueHne TN CIHIINHBI (MOLYJIf)

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCHUIUINHBI BKIIIOUAET:

VYueOHas ayAuTOpUS Ui IPOBECHUS MPAKTUUECKUX 3aHATHIA OCHAIIICHA:

- TEXHUYECKHMMH CPEICTBAMHU OOYYEHMs, CIYKallMMU Ui IpPEJCTaBICHUA ydeOHOIl
uHpopManuu OOJIBIION ayIUTOPHH: MYJIbTUMEIUHHBIMH CPEICTBA XPAaHCHHS, NEepeaaydl u
MpeACTaBICHHS y9eOHON HH(POPMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

ITomemenus Uit caMocTosTeNbHONM paboThl oOyvaromuxcs. OcHallleHue ayJuTOpUU:
nepcoHajbHble KoMIboTephl ¢ maketom MS Office, Maple 14 Classroom License 10-29 Users
(per User) Academic, MathLab, Mathcad Education - University Edition (200 pack) u Berxomom B
WuTepHer m ¢ [0CTymoM B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIbHYIO Cpexy
YHUBEPCHUTETA.

[lomemenne st XpaHeHUs U NOPOPUIAKTHUECKOTO OOCIY)KHBAaHUS  y4eOHOIo
o0opynoBanus. OcHalleHUe ayJUTOPUU: CTEIIaKHU JJIs XpaHEHUs1 yueOHO-HaIIAHbIX 10COOUH
U y4e0HO-METOINYECKON JOKYMEHTALIUH.



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> + 100(1+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 HalWTH 4Huca0 OOYCIOBIEHHOCTH MaTpulsl paccMmarpuBaemoit CJIIAY u
OTHOCUTENIBHYIO  TOTpemHocTs B pemieHun — npuOmmkénHoit  CJIAY.  3arewm,
IIPOKOMMEHTHPOBATh MOJYYHBIIHECS PE3YyJIbTaTHI.

2. CrenepupoBath KBaapaTHyt MaTpuily A mopsaka N = 7+N, N-Homep cTyzaeHTa,
crosder; cBOOOTHBIX 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 [Maycca pemuTh cUCTEMBI JIMHEWHBIX anreOpanyecKux ypaBHeHUU. [[mst mMaTpuiibl
CJIAY BBIYMCIHTH ONPEACIUTENh U 0OPATHYIO MATPHILY.

(X, +2-x,-2-X,+6-x, =24 ([2-X,+7-X,-8-%X,+6-X, =-39
J—3x1—5x2+14x3+13x4=41 2l4-x1+4-x2—7-x4=41
|x1+2x2—2x3—2x4=0 |7x173«x2+6»x3+3‘x4=4
|-2x, - 4x, + 5x, +10x, = 20 9%, —7-x,-2-x,-8-x, =113
(9-x,-5-x,-6-x,+3-x, =-8 [-x,—7-%x,-8-x,-2-x, =-12
3 Jxl—Y«x2+x3:38 4 J—S-x1+x2—9»x3=—60
13X, Ax, 49, = 47 C|Bx +2:%,-5-X, -3, = -91

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



[3-%X,—8-X,+ X, —7-x, =96
J6~x1+4-x2+8~x3+5~x4——13
|—x1+x2—9~x3—3-x4:—54

|=6-%,+6-x,+9-x,—4-x, = 82

[X,-5-X,-7-X,+ X, =-75

jx -3:x,-9-x,-4-x, =-41

| = 2. X, +4-X,+2-%X,+%x, =18
{ 9-x, +9-Xx,+5-x,+3-%x, =29
[-7-%,-9-X,+Xx,-9-Xx, =29
9 j—ﬁ-xl—S»xz—S«x3+2'x4=42
|—3~x1+6-x2+5-x3—9-x4=11
{—2-x1—5~x3—9-x4:75

(-11-x, —9-x, =-122

|5~x -15-x,-2-x, =-48
-8-x, +11 3-x,=-14
I6 x,-15-x, +4.-x, =-50
[3.x4+6 x,. =42

[13-x, -5-x, = —66
|—4x+9)c -5-x, =-47
-x,-12-x,-6-x, =-43
I6-x3+20 x,=-5-x,=-74
[4.x4+5 x. =14

[8-x, +4-x, =48

| -5-x, +22-x,+8-x, =125
-5-x,-1l-x, +x, =-43
I—9~x3—15~x4+x5=18
Lx4+7 x, =-23

(X, +2:-X, =X, —7-x, =-23
5 J8-X1—9-X3—3-X4—39
' | 2% =3 X, + 7 X3+ X, =71
| X, -5-x,-6-x,+8-x, = 30

[-4-x,—9-X,+4-x,+3-x, =-51
J2~x1+7-x2+9-x3+8-x4:76
8. |4-x1—4-x2—2~x4=26
[=8-%, 5%, +2-%,+9-x, = ~73
(-7 -x,+3-x,—4-x,+7-x,=-126
8- X, =X, -7-x,+6-x, =29
10. 19X, + 9%, +3:x,-6-X, =27
{—7-x1—9~x2—8-x3—5-x4:34
[10-x, +5-x, =120
‘3-xl+10~x2—2~x3 =-91
242 x,-9-x,-5-x, =5
}5-x3+16-x4—4~x5=—74
t—8~x4+16~x5:—56
[-14-x, -6-x, =-78
|—9 x, +15-x, -x, =-73
4, ¢x, - 11-x,+x, =-38
I—7 x,+12-x, +3-x, =77
[6-x, x,=091
(6-x, —5-x, =-58
—6-x +16-x,+9-x, =161
6. 49-x,-17-x,-3-x, =114
I8-x3+22~x4—8-x5:—90
[6-x, —13-x, = -55



f15x+8x =92 [—11x—8-x2=99
|2 x, —-15-x,+4.-x, =-84 |9 x, =17-x,+x, =-75
7. 34 x, +11-x, +5-x, =77 8. 1-4-x,+20-x, +9-x, =66
-3-x,+16-x, +-7-x,=15 -4-x,-14-x,+3-x, =54

| |
| |
|3-x, +8-x; =11 |- 6-x, +14-x, =38

(8.x, —4-x, =32 (-7.x, -6-x, =-75

|—2 x, +12-x,-7-x, =15 |6x+12x 126
9.92-x,-9-x,+x, =-10 10. {-3.x, +5-x, =13

I—8~x3+17-x4—4~x5:133 I—9x+21x+8x=—40

|- 7-x, +13-x, =-76 |-5x, -6-x,=-24

MetoioM npocThiX uTeparuii 1 MetojioM 3eiaens pemutbh CJIIAY ¢ TOUHOCTBIO ¢ = 0.01 .

(19 - x, —4-x,-9-x, - x, =100 (24 X, +2-X,+4-x,-9-X, =-9
J—Z-x1+20-x2—2-x3—7~x4=—5 J—G X, =27 -X,—8-X,-6-X, =-76
'|6~x1—5‘x2—25-x3+9-x4=34 | =4 X +8:%X,+19 -x, +6-x, =79
|-3-x,-9-x, +12 - x, = 69 [4-%,+5-x,-3-x,—13 -x, = ~70
(-23 %X, —-7-X,+5-Xx,+2-x, =-26 (26 -x,-9-x,-8-x,+8-%x, =20
3 -7-%X, -2l -X,+4-X,+9-x, =-55 4 9-x,-21-X,-2-X,+8-x, =-164
9%, +5:x, 31 x,-8-X, = —58 -3x, 2, —18 X, +8 X, =140
X, —2-x,+10 -x, = —24 [ X, - 6%, - x, +11-x, = —81
(20 X, +5-X, + 7%, + X, =117 (23 -x,-6-X,-5-X,+9-x, =232
. J—x1+13~x2—7-x4:—1 6. J "X, +22 X, -2-X,+5-x, =-82
C4X = 6x, +17 X, + 5 X, = 49 17X, - 6%, +18 X, - X, = 202
{—9~x1+8-x2+4~x3—25-x4:—21 lS X, +5-x,+5-x,-19 -x, = =57
(29 X, +8-%,+9-x, -9 -x, =197 |[—7-x1—x2+2-x3+2~x4=—24
, ~7-%x,-25-%X,+9-x, =-226 8 Ji%-xl—20~x2 -8-x, =47
| X, + 6%, +16 -x; —2-x, = -9 .|—9-x1+x2+18-x3—6-x4:28
{—7-x1+4-x2—2~x3+17-x4=—58 {—xl -X,—-6-x, =-50
(12‘x1—3~x2—x3+3-x4=—31 (28 - X, +9-x,-3-%x,-7-x, =-159
9 J5'X1+20'X2+9'X3+X4:90 j—S X, +21-x,-5-x,-3-Xx, =63
. |6-x1—3~x2—21-x3—7-x4:119 | = 8-x,+Xx,-16 -x, +5-x, = -45
|8-x,—7-x,+3:-x, - 27 -x, = 71 |- 2-%,+5-x,+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. AOCOMOTHAS MOTPEIIHOCTh MPUOIMKEHHOTO PEIICHHS HE JI0JDKHA
npeBblliaTh BenuuuHbl 0,1. Kpome Toro HailTu B MeToAe IPOCTONW MTEpALUU YHCIIO
[1aroB, HEOOXOIMMOE JJIsi TOTO YTOOBI TapaHTHPOBATH AOCOIIOTHYIO MOTPEUTHOCTD
npubmmk€HHoro pemeHus He 6onee 0,1. CpaBHUTH 3TO pacu€THOE KOJUYECTBO 11aroB
C peaIbHbIM KOJIMYECTBOM ILIaroB, 00ECIEUNBIINM 33JaHHYIO TOTPEIIHOCTD.
Hcnonb3ys merox 3eiiiens ¢ HyJIeBbIM HayalbHBIM BEKTOPOM, HAUTH MPUOIHKEHHOE
pemenue CJIAY, ¢ maTpuIleii, UMeroIel TuaroHaJIbHOE Mmpeodiiaganue. AOCOIOTHAS
MOTPEUIHOCTh MPUONMKEHHOTO PEIICHUs He JOJDKHA TNpeBblmarh BenuuuHsl 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 AeMeHToB mopsaka N = 7 + N, N-nomep cryaenra. 1. [loctpouts
LU-pasznoxenue matpuiipl A. 2. CreHepupoBaTh CTOJOECI[ CBOOOAHBIX WieHOB D u
peumnts cucteMy A.X = b ¢ ucnons3zoBanuem LU-pasnoxenune marpuisl A. Haiitu
HEBSI3Ky pelieHus. 3. BpluuciauTh omnpenenuTesb MaTpulbl A W HAWTH s Hee
o0OpaTHyI0 MaTpuIly, ucnoiib3ys LU-pasnoskenne MaTpuiist A.

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

BOI’IpOCbl 0J13 UM 020601 OUEHKU Kauecmea 0cé0enusn 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. llorpemHocTs CyMMbl, pa3HOCTH,
IIPOU3BEICHUS] U YAaCTHOTO.

[TorpemHocTs pyHKINH.

[TocTanoBKa NpsAMOM 3a/1a4M NOTPELIHOCTH.

IToctanoBKa 0OpaTHOM 3aauu MOrPEIIHOCTEH.

Buner CJIAY.

Knaccudukanus meronos pemenust CJIAY.

OO0yCcnoBIEHHOCTh MAaTPHLI.

. [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 ¢ BblIOOpoM riaBHOTO ayieMeHTa. [locTaHOBKa 3ahauu, AITOPHUTM.
ITpumep.

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

ANTOPUTM BBIYHCIICHUSI OOPAaTHOW MaTPHIIBI.

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

Pemenus CJIAY ¢ TpexaunaroHajibHON MaTpHUIICH.



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.

WutepnonupoBanne QpyHkuuu. JIMHEHHass WHTEPHOJANMSA, MOTPEIIHOCTD JIMHEHHON
UHTEPIIOJISILMHN.

WuTepnonrpoBanue anredpandeckiMyu MHOTOUJICHAMHU.

MeTo bl HHTEPIOIUPOBAHUSL.

WHTepnonsuuoHHbli MHOrO4IeH Jlarpanxka, OlieHKa IOrpEeIHOCTH.

MHuorounens! YeoObllieBa.

3amada HHTEPIONALUY 110 YeObIeBy.

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 KBaJAPATOB.

O cxonumocTu uteparoHHbIx nporeccoB st CJIAY. Meton 3eitaens. [ToctanoBka
3agauu. aroput™. [Ipumep.

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

[TonsTue Mmonenu.

dusnyeckoe, aAHAJIOTOBOE, HHTYUTHBHOE, 3HAKOBOE M  MaTeMaTHYECKOE
MOJIETTUPOBAHUE.



[puniaoxenue 2.

OIIeHO‘leIe cpeacrea Jid MPpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) HﬂaHpreMbIe pe3yJbTaThbl Oﬁy‘-lel-[l/lﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)KyTO'lHOﬁ aTrrecrammm:

Nupukarop qocTrKeHus
Kon nnaukaropa OrneHOYHBIE CPEACTBA

KOMIICTCHIIHU

OIIK-1 - CnocoGeH pemaTh MPOU3BOACTBEHHBIE U (MITH) UCCIIEAOBATENLCKUE 31241, HA OCHOBE (PyH/IaMEHTAJIBHBIX 3HaHUI B 00JaCTH METAILTypPTUH

OIIK-1.1 Pemraer npodeccruonanbubie Teopernyeckue BOIPOCHI ISl 3a4€Ta U SK3aMEHOB
3aJjau B 00JIACTH METAJUTYPTHH U
HPOTIECCOB METATTOOBPAGOTKH, [lepeueHb TeOpeTHUECKUX BONPOCOB K IK3aMEHY:
UCNONb3Ys PyHIaMEHTAJIbHBIE

3HaHUA

ANTOPHUTM BBIUNCIICHUSI ONIPEIEIUTENS MaTPULLBL.

ANTopUTM BBIYUCIIEHHUS] 0OPaTHOI MaTpPHUIIBI.

Pemenus CJIAY ¢ TpexanaroHaabHOW MaTpULIEH.

Meroasl, OCHOBaHHBIE HA Pa3JI0KEHUU MaTPHULIBL.

Meroasl, OCHOBaHHbIE Ha ITOCTPOEHUH BCIIOMOTATEIbHOW CHCTEMBI BEKTOPOB.

MeTtoa OCHOBaHHBIM Ha CONPS’KCHHBIX  I'paIlUCHTAX.




Kon nnaukaropa

Nupukarop qocTuxeHust

OneHouHble CpeaCcTBa

KOMITETCHIIH
OIIK-1.2 Brnaneer cioco6amu u npuemamu | [lpumepHble npakTHUecKHe 3a1aHus U1 9K3aMEHOB U 3a4eTa:
PELICHUS HCCIIE0BATEIIBCKUX LU c A 5
. -pasznoxxenue Marpuiibl. CreHeprpoBaTh KBaJpaTHYIO MaTpu ¢ npeobyiaganuemM
3a7a4 B IpEAMETHOM o0nacTu p pun pup JIpATHYIO MaTpHILy p A
JMaroHaJbHbIX 371eMeHTOB nopsinka N = 7 + N, N-Homep cTyzaeHTa.
METaIypriy U
MeTaIo06paboTKu [Moctpouts LU-pasnoxenne MaTpuis A.
CrenepupoBath cToJ10e1] CBOOOIHBIX WICHOB b 1 pemuth cuctemy A.X = b ¢ ucrosb3oBanuem
LU-pa3noxxenue matpuiibl A. HaliTu HEBSI3KY peleHusl.
Beruncauts onpeaenuTens MaTpUIbl A M HAUTH [T Hee 0OpaTHYI0 MaTpHILy, UCIIOIb3Ys
LU-pa3noxxenue matpuiisl A.
Peruts CJIAY 3a1aHHBIM METOIOM C TOYHOCTBIO ¢ = 0.01
(19 -x, —4-x,-9-x, - x, =100
-2-%+20 -X,=2-X,-7-X,=-5
|6~xl—5-x2—25 X, +9-x, =34
|-3.x, -9, +12 - x, = 69
OIIK-1.3 [Ipumensier pynnamentanbable | [IpuMepHble npuKIiIagHbIe 33741 U 3aJaHHs

MCKIUCHUIINIMHAPHBIC 3HAHUA
JUTSL pEIICHUS 3a/1a4 B
npodeccnoHabHOM

Pemute CJIAY 3agaHHBIM METOI0M ¢ TOYHOCTBIO € = 0.01




Kon nnaukaropa

Nupukarop qocTuxeHust
KOMIIETEHITNH

OneHouHble CpeaCcTBa

JACATCIIBHOCTH

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

OIIK-4: Cniocoben HaxoquTh U nepepadaTbiBaTh HHPOPMAIUIO, TPEOYEMYIO ISl IPUHATHS PEIICHUN B HAYYHBIX UCCIEIOBAHUSAX U B TPAKTHUYECKON
TEXHUYECKOH 1eATeIbHOCTH

OIlK-4.1 IIpon3BOAMT NOKCK, aHATH3 U TeopeTuueckue BOIPOCH I 3a4eTa ¥ SK3aMEHOB
CHHTE3 HH(POPMALIUU IS
pa3paboOTKK U NPUHSATHS [Iepeuens TeOpeTHUECKUX BOMPOCOB K IK3aMEHY:
peuIeHui Ipy MPOBEACHUN .
. Otnenennie KOpHEH ypaBHeHU (TpaUUecKu U aHATUTHYECKH). Y TOUHEHHE KOPHSI METOJIOM
Hay4HBIX UCCJICIOBAHUN U
MIOJIOBUHHOTO JICTICHHUS.
OCYILIECTBIICHUS
npoeccHOHANbHOI YTouHEeHHE KOPHS YpaBHEHHUSI METOJIOM XOp/I. Y TOUHEHHE KOPHS YPABHEHHUSI METOJIOM
JeSITeIbHOCTH B 00J1aCTH KacaTeabHbIX
METALTyprUH U
METauI000paboTKH
OIIK-4.2 Hcnonp3yeT npodeccruoHanbHble

3HaHUA OJ11 CpaBHCHMU,
KJIacCU(pUKaLUU U
npeoOpa3oBanus HH(GOpMaIuHy,
HEOO0XO0AUMOM 115t
COBEpPILIECHCTBOBAHHSI OCHOBHBIX U

[IpumepHBbIe TpakTUUYECKHE 3a/1aHus U1 SK3aMEHOB U 3a4eTa:

[IpumepHBbIe pakTUUYECKHE 3a1aHus I SK3aMeHa:

Onpenenuts ¢ TouHocThIO 0,001 KOpeHb ypaBHEHUS flx)=0 , IPUHAJIEKAINN 33 JaHHOMY




Kon nnaukaropa

Nupukarop qocTuxeHust
KOMIIETEHITNH

OneHouHble CpeaCcTBa

BCIIOMOT'aTCIBbHBIX onepaunﬁ
TEXHOJIOTHUYCCKUX ITPOLCCCOB
IIpOU3BOJCTBA
MCTAJLUIONIPOAYKIHWH HIUPOKOTO
Ha3Ha4YCHUA

OTpe3Ky [a: b]

C IIOMOIIIbBIO:
MCTOAa ACIICHUS OTPEC3Ka IIOIOJIaM;

MeTroza KacaTenbHbIX (HptoTOHA);

METOJ XOP/I.

OIIK-4.3

[Ipumensier cymecTByronme
METOI0JIOTHYECKUE TIOIXObI IS
CTYKTYpPUpOBaHUs,
CUCTEMATU3alMH, XPAaHEHUS U
nepeaayn MHGoOpMaIuH,
TpeOyemoii Ui pereHus
LIMPOKOTO CIIEKTPa 3a1a4 B
HpaKTI/IquKOfI ACATCIIbHOCTHU

[lepeueHp TeOpeTHUUECKUX BOIPOCOB K IK3aMEHY:

Wrepaunonnsie metoasl pemenuss CJIAY. Meroa npocroii ntepauuu. IlocranoBka 3agaun.
anroputm. [Ipumep.

O cxonuMmocTu utepannoHHbix npoueccos At CJIAY. Meron 3eiiaens. [loctaHoBka 3aaun.
anroputm. [Ipumep.

O CXOOAUMOCTH UTCPALIMOHHBIX IMTPOLECCOB AJId CUCTEM JIMHEWHBIX anre6pa1/1quKHx
ypaBHeHU MeTo1 penakcanuu.

Brruucnenue nepBoii npousBogHoi MHOrowieHa Jlarpanxa B popme HotoToHa. TpynoemkocTsb
BBIYHMCIICHHUS.

Brruncienue | -oii mponsBonHoii MEOrounena Jlarpamka B opme HeroTona. TpyaoeMKocTh
BBIYHMCIICHHUS.

KBanparypusie popmyiibl uaTepnionsironHoro tTuna. ®opmysna Hetorona-Koteca.




Kon nnaukaropa

Nupukarop qocTuxeHust
KOMIIETEHITNH

OneHouHble CpeaCcTBa

®opmyibl HeroToHa-KoTeca u o1eHKH MOrpeiHOCTH A1 1-ro ¥ 2-X y3710B.
®opmynsl Herotona-KoTteca 1 OLleHKH MOTPEeIHOCTH ISl 3-X Y3JI0B.

[IpumepHbIie NpUKIIAIHBIE 3a1a491 U 3aJaHUS

CpaBHI/ITL KOJINYCCTBO I/ITepaHI/Iﬁ AJI KAXKA0TO U3YUCHHOTO METOJA. CHCH&TB BBIBOJBI.

1. f(x)=x"-5x"—4x® -3x+12 a=1 b=2
2 f(x)=x"-3x°-10 a=2 b =4
3 F(x)=x"-4x"+5x-7 a=1 b=3
4 f(x)=x"+8x"-3 a=0 b=25
f(x)=x"-3x"+2x*-x+05 a=0 b=3

W3Bectra dynkims Y(X), 3anaHHas tabmunei 3Hauenuid. TpeGyercsi, HCoNb3ys 3HaYCHHS
byukuun y , i1=0, 1, 2, ..., N B y3/1aX UHTEPIIOJIALMN X BBIYUCINTH 3HaYeHHE Y(X) Ui TF000ro X 13
i i,

IPOMCIKYTKa [XO ; X ] I[.HSI PCUICHUA 3aJa41 UCIIOJIb30BaATh I/IHTepHOHﬂLII/IOHHHﬁ IIOJIMHOM
n

Jlarpanxa.

1) x y(x) 2) x y(x) 3) x y(x)




Kon nnaukaropa

Nupukarop qocTuxeHust
KOMIIETEHITNH

OneHouHble CpeaCcTBa

2,0 0,9093 6,3 0,0168 0,1 0,9093
2,2 0,8085 6,5 0,2151 0,3 0,8085
2,4 0,6755 6,7 0,4048 0,5 0,6755
2,6 0,5155 6,9 0,5784 0,7 0,5155
2,8 0,3350 7,1 0,7290 0,9 0,3350
3,0 0,1411 7,3 0,8504 11 0,1411
3,2 -0,0584 7,5 0,9380 13 -0,0584
34 -0,2555 7,7 0,9882 15 -0,2555
3,6 -0,4425 7,9 0,9989 1,7 -0,4425
3,8 -0,6119 8,1 0,9699 1,9 -0,6119
x=2,1 x=3,7 X=6,4 x=7,6 x=0,17 x=1,89
4) X y(x) 5) X y(x) 6) X y(x)




Kon nnaukaropa

Nupukarop qocTuxeHust
KOMIIETEHITNH

OneHouHble CpeaCcTBa

2,0 -0,4161 0,72 0,4868 0,45 0,4831
2,2 -0,5885 0,92 0,3985 0,50 0,5463
2,4 -0,7374 1,12 0,3269 0,55 0,6131
2,6 -0,8596 1,32 0,2671 0,60 0,6841
2,8 -0,9422 1,52 0,2187 0,65 0,7602
3,0 -0,9900 1,72 0,1791 0,70 0,8423
3,2 -0,9668 1,92 0,1446 0,75 0,9316
34 -0,8968 2.12 0,1200 0,80 1,0296
3,6 -0,7910 2,32 0,0983 0,85 1,1383
3,8 -0,6709 2,52 0,0805 0,90 1,2602
x=2,1 x=3,7 x=0,75x=2,41 x=0,48 x=0,87
7) X y(x) 8) X y(x) 9) X y(x)




Kon nnaukaropa

Nupukarop qocTuxeHust
KOMIIETEHITNH

OneHouHble CpeaCcTBa

0,49 0,5334
0,54 0,5994
0,59 0,6696
0,64 0,7445
0,69 0,8253
0,74 0,9131
0,79 1,0692
0,84 1,1156
0,89 1,2346
0,94 1,3692

0,47
0.52
0.57
0,62
0,67
0,72
0,77
0,82
0,87

0,92

0,5080
0,5726
0,6410
0,7139
0,7922
0,8770
0,9696
1,0717
1,1853

1,3133

0,50
0,55
0,60
0,65
0,70
0,75
0,80
0,85
0,90

0,95

0,5463
0,6131
0,6841
0,7602
0,8423
0,9316
1,0296
1,1383
1,2602

1,3984




0) Ilopaook nposedenHuss RNPOMENCYMOYHOU ammecmayuu, noxKazamenu u Kpumepuu
OUeHUBAHUA:

[TpomexxyTouHast aTTecTanusi IO JTUCHUIUIMHE «YUCICHHBIE METOJABl B PEIICHUU
MaTeMaTHYECKUX MOJeNeil» BKIIOYAET TEOPETUUYECKHE BONPOCH], IO3BOJISIOIINE OICHUTh
YPOBCHL YCBOCHUSA OGy‘-IElIOH.II/IMI/ICSI 3HaHHﬁ, N INPAKTUUYCCKHUC 3aJlaHUs, BBIABJIAIOIIHUC CTCIICHDB
c(OpPMHPOBAHHOCTH YMEHHH U BIIaJICHUN, TPOBOAUTCS B popmMe dK3ameHa (2 cemectp).

IToka3zaTenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOydaroluiicss JEMOHCTPHUPYET BBICOKUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
yueOHOro Marepuajna, CBOOOJHO BBINOJHSET IMPAKTUUYECKHE 3a/laHus, CBOOOJIHO OIEpUpYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYallUsIX MOBBIIIICHHOW CII0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluics IEMOHCTPUPYET CpEeIHUN YPOBEHBb
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHSI IIPH aHAJTUTHYECKUX OTIEPaIUsX, IEPSHOCE
3HAaHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIHH.

— Ha OLIEHKY «YyI0BJIETBOPHMTEJbHO» (3 Oayia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIH
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITHI: B X0JI¢ KOHTPOJIbHBIX MEPONPHUITUN JOMYCKAIOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHUM, YMEHUH, HABBIKOB, OOy4arolIuiics
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUSA IPU ONCPHUPOBAHUU 3HAHHUAMHU U YMCHHAMU IIPU UX
HepeHOCe Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeYI0BJIETBOPUTEJIbHO» (2 Oamia) — oOydJaroIIHMiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CyIlIeCTBEHHbIE OIUOKH, HE MOXKET MTOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PELICHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6arn) — o0ydaromuiicss He MOXET MoKa3aTh 3HAHUS Ha
YpOBHE BOCIPOU3BENCHUS U O0BsICHEHHSI MH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIICKTyalbHbIe
HaBBIKM PEUIECHUs MTPOCTHIX 3a/ad.



