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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enstmu ocBOEHUS TUCUUILTUHBI «HUCIIEHHbIE METObI» SIBISIFOTCSI: OCBOCHHE OCHOBHBIX
uJel METOJO0B, OCOOCHHOCTEW oOjacTell MPUMEHEHHUS M METOJMKH HCIIONIb30BAHUS HX Kak
FOTOBOTO MHCTPYMEHTA MPAKTHUECKON paboThl MpU MPOESKTHUPOBAHUHM U Pa3pabOTKE CUCTEM,
MaTeMaTHYECKON 00pabOTKe TaHHBIX SKOHOMUYECKHX U JIPYTHX 337a4, TOCTPOSHUU aJITOPUTMOB
Y OpraHu3allii BIYUCIUTENBHBIX IPOIECCOB.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTe/bHOil IPOrpaMMbl

HucuuruinHa YucineHHble METOJbl BXOAMT B 00s3aTeNbyl0 4acTh Y4eOHOro IJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpPMHUPOBAHHEIE B PE3YIbTATE U3YyUCHUS TUCITUTUINH/ TPAKTUK:

MGTOI[OJIOFI/ISI 1 MCTOJIbI HAYUYHOT O UCCIICAOBAHUA

VYuyebHasg - HayuyHO-HMcclenoBareibckas paboTa (MONydYeHHEe IepBUYHBIX HABBIKOB
Hay4YHO-UCCIIEI0BATEIbCKON pabOThI)

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

CoBpeMeHHbIE TEXHOJIOTHH PUHATHSA pellieHUH B 4EPHON METaJTypriu

CoBpeMeHHbIN HHKUHUPUHT TEXHOJIOTUH METAJUTYypTrU4eCKOro IPOU3BO/ICTBA

IIpou3BoacTBEHHAS - IPEAUITIOMHAs ITPAKTUKA

WupycTtpuanbHasi CTAaTUCTHKA

[udpoBuzarys METaUTyprHueCKOr0 IPOU3BOJICTBA

MareMaTHueckoe MOAETUPOBAHHE M ONTHMHU3ALUS TEXHOJOTHH METauTypruyecKoro
IIPOU3BOJICTBA

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbTare 0cBOCHMS ITUCHMILIMHBI (MOAYJs) «HuUCIEHHBIE METOAB 00ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOIIMMH KOMIIETEHIUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CrnocobeH pemiaTh MpOU3BOACTBEHHbIE U (MIJIM) HUCCIEAOBATEIbCKUE 3a]]a4i, HA OCHOBE
(dyHIaMEHTAIBHBIX 3HAHUU B 00JIACTH METAJUTYPTUU

OIIK-1.1 Pemaer mpodeccrnonansHbie 3a1au B 007aCTH METAITYPTUH U TPOIIECCOB
MeTaINTI000pa00TKH, HCIOJIB3Ys hYHAAMEHTAIbHBIC 3HAHMS

OIlK-1.2 Brangeer crocobamu u mpuemMamMu perieHUs UCCIEAOBATEIbCKUX 3a/lad B
MPEIMETHOM 00JIACTH METAJUTYPTHH M METAIIIO00pa0OTKH

OIIK-1.3 [Ipumensier QyHAaMEHTaNbHBIE MEXKIUCHUILUTUHAPHBIE 3HAHUS IS

peleHus 3a1a49 B IpodecCHOHAILHON eITEILHOCTU

OIIK-2 Cnocoben pa3pabaThiBaTh HAYYHO-TEXHUYECKYIO, TIPOSKTHYID W  CIY)KEOHYIO
JIOKYMEHTAIMI0, 0hOPMIISITh HAYYHO-TEXHHUUECKHE OTYEThI, 0030pbl, MyOIUKAIIUU, PEIICH3UU

OIlK-2.1 Pa3pabarbiBaeT Bce BHUABI HAYYHO-TEXHUYECKOM, KOHCTPYKTOPCKOM,
MPOCKTHOM ¥ TEXHOJOTMYECKOW JOKYMEHTAIlMH, HEOOXOMUMOU IS
(YHKIITMOHUPOBAHMSI ~ MPOM3BOJACTBEHHBIX  MPOIECCOB B 00JIAcTH
METAJUTYPTHHA U METAIUIO00PA0OTKH

OIIK-2.2 CocraBnser u odopMmiIsieT HAYYHO-TEXHUYECKHUE OTYEThl, BBIMOJIHSAET
TpeOOBaHUS HOPMOKOHTPOJISL IO pe3yibTaTaM IPOU3BOJCTBEHHOW U
UCCIIEIOBATEIbCKON IEATENbHOCTH

OIlK-2.3 BoimonHser 0030phl  HayyHO-TEXHHMYECKOHW HHGOpPMAalUK  pa3iINdHBIX
KaTeropui, MOATOTAaBIMBAET IMYOJUKAIIMKM W PELEH3UH IO TEeMaTHKe
NpopEeCCHOHAIBHOW ~ JEATENHPHOCTH B O0JIACTM  METAUTYPTHH |
METaI000pabOTKH







4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTakTHas padora — 20,3 akaj. 4acoB:

— aynutopHas — 18 akaj. 4acos;

— BHEayIuTOpHas — 2,3 aKkaJl. 4acoB;
— caMOCTOsITeNIbHAS paboTa — 52 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas s
o | xouTaxTHas pabota E 3 dopma TeKyIIEero
Paznen/ Tema § (B axaz. vacax) E E‘ Bun o KOHTPOIA Kon
S 3 ©| caMOCTOSITENBHON | yCHeBaeMOCTH U
JTACIUTUTAHBI 5 £ m . | KoMnereHMH
O g £ paboThI MIPOMEKYTOUHOM
Tlex mab. | mpaxr. zZ aTTecTaluu
" | 3aH. 3aH. | =
1. IlpuGnuxeHHOE BBIYUCICHHE
3HA4YCHUs DyHKIMN
IIposepka
KOHCIIEKTOB. OIIK-1.1,
ITogroroska k Onpoc, OIIK-1.2,
11 OCHOBBI TEOPHH 2 6 na6§ ATODHOM 00CyX/ICHHE. OIIK-1.3,
MorpemHocTen 3£Hﬂ5}0 y Ortuer 0 OIIK-2.1,
BBINOJIHEHU U OIIK-2.2,
1ab0paToOpHBIX OIlK-2.3
5 pabor.
Nzyuenue Tposepka
e)%Hoﬁ " KOHCIIEKTOB. OIIK-1.1,
1.2 BeruuciieHue 3HaYEHUH y:a GHOl Omnpoc, OIIK-1.2,
AHATUTUICCKUX (PYHKIMH C Y obcyxeHme. OIIK-1.3,
2/11 6 JIUTEPATYPHI.
ITIOMOIIBIO CTEIEHHBIX Oruer 0 OIIK-2.1,
IToaroroBka k
PAMIOB. Ha6opaTopHOMY BBIMOJTHCHUN OIlK-2.2,
p 1ab0paToOpHBIX OIlK-2.3
3aHATHIO.
pabor.
Wroro no pazneny 4/11 12
2. Nntepnionsuus QyHKUUN
Msyueiine Onpoc, OIK-1.1,
21 MHTepnonsimoHHas yueOHOM U
. oOcyxieHHe. OIIK-1.2,
¢dopmyna Jlarpanxa. HaY4HOM 3
CyliiecTBoBaHUE ul 2 2/11 6 JTUTEepaTyphl Order o OIK-1.3,
S yI/III}IICTBeHHOCTb IToaroroska K BBIIOHCHIH OIK-2.1,
Mf{OFOIIJ'IeHa Jlarpamxa na6(})I aTOPHOM, Aa00paTopHLIX OIK-2.2,
p PATOPHOMY pa0or. OIIK-2.3
3aHATHIO.
Hroro no paspeny 2/11 6
3. YucnenHoe
muddepeHnpoBaHe 51
HHTETPUPOBAHNE
Ompoc, OIIK-1.1,
Uzyuenue o0cyxIeHHe. OI1K-1.2,
3.1 YucneHHoe 2 401 12 yaeOHOU 1 Ortuer 0 OIIK-1.3,
i depeHpoBanme Hay4YHOU BBINOJIHEHUU OIIK-2.1,
JIUTEPATYPHI. 1a60paToOpHBIX OIIK-2.2,
pabor. OI1K-2.3




OIIK-1.1,

N KA K Ortuer 0 OIIK-1.2,
3.2 YucaeHHoe OAroTo BBINOJIHEHU U OIIK-1.3,
rrer 4/221 | 12 | mabopaTtopHOMY 6 OINK-2.1
pHUpOBaHUE SAHSTHIO Tab0paTOPHBIX 1,
’ pabor. OIlK-2.2,
OIIK-2.3
Hroro no pazaeny 8/4211 | 24
4. TlpuGnuxeHHOe  pelleHHe
YpaBHEHUH
}I:Iq?g::;; Ompoc, OIIK-1.1,
4.1 MeToasl Hay4YHOU OGgyﬁﬂez}?e' 8g§:i§’
NPUOTKEHHOTO  perieHus| 2 4/11 | 10 JUTEPATYPHI. BBIOTHCHIHN OHK-2.1’
ypaBHEHHi Hozrotosxa K 1a60paTOPHBIX OHK-2:2,
1a60paTOpPHOMY pabor OIK-2.3
3aHATUIO ) '
Hrtoro no pazgeny 411 | 10
5. Dk3ameH
OIIK-1.1,
OIIK-1.2,
5.1 Dx3ameH 2 ggi:;i’
OIIK-2.2,
OIIK-2.3
Uroro no pazneny
Hroro 3a cemectp 18/7,21| 52 9K3aMeH
HToro no qucLuIninHe 18/7.2 52 3K3aMeH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

C nenpro yCnemHoro yCBOEHUs JUCUMIUIAHGI « TeopHst BEpOATHOCTEN U MaTeMaTHYECKast
CTaTUCTHKa» U (OpMHUpPOBaHUA TpeOyeMoil KOMIETEHUUH TPEAINONaraeTcsi MNpUMEHEHUE
pa3IMYHbIX 00pa30BaTEIbHBIX TEXHOJIOTHI, KOTOpPbIE 00ECIEYnBAIOT JOCTH)KEHUE TUIAHUPYEMBIX
pe3ynbTaToB 00pa3oBaHUs COTIACHO OCHOBHOM 00pa3oBaTeibHOM nmporpamme. B ux uuce:

1. TpagunoHHbBIe TeXHONOTUU OOydeHus, Mperoarailye nepeaadyy nHpopmanuu B
roTOBOM BHuZe, (opMupoBaHHEe y4eOHBIX yMEHUH 1O o0O0pasiy: JEKUUsA-U3JI0KEHHE,
JeKuus-o0bsiCHEHHe, JlabopaTopHble paboThl, KOHTpoJbHas pabota u Ap. Hcmonb3oBaHue
TPaJUIIMOHHBIX TEXHOJIOTUN 00eCreYnBaeT OPUEHTHPOBAHUE CTYJCHTA B MOTOKE MH(OpMAIIHH,
CBSI3aHHOM C Pa3IMYHbIMU MTOAXO0IaMHU K ONIPEACIICHUIO CYIIIHOCTH, COACPKAHUSI, METOJI0B, popm
pPasBUTHS U CAMOPA3BUTHUA JMYHOCTH; CAMOOIPEIENICHHE B BBHIOOPE ONTUMAIBHOTO IYTH WU
CIO0CO00B JTMYHOCTHO-TIPO(PECCHOHATBHOIO PA3BUTHUS; CUCTEMATU3ALUI0 3HAHUMA, TOTYyYECHHBIX
CTYJICHTAaMH B MPOIIECCE ayJUTOPHOM M CAMOCTOSTENIbHON padoThl. [lpakTudeckue 3aHATHS
o0OecrieunBalOT pa3BUTHE W 3aKpEIUJICHHME YMEHHM M HABBIKOB OIpeleeHHs Leledl u 3amad
CaMOpPa3BHUTHsA, a TaKXKe NPUHATHS HamOosee 3(p(PEKTUBHBIX pemIeHH M0 WX pealn3aludl U
MIPOBOJATCS B KOMIIBIOTEPHBIX KJIACCaX YHUBEPCUTETA.

2. UHTEPAaKTUBHBIC TEXHOJIOTUU OOYUYCHHS, MPEAIOJAraloifie OpraHu3auio 00ydeHUs
KaK NPOAYKTUBHON TBOPYECKOM JAESTEIIBHOCTU B PEKHUME B3aUMOJECUCTBUSL CTYJIEHTOB JAPYT C
JIPYTOM U C IIPENoaBaTesieM.

OcHoBHBIMU ~ (OopMaMH  3aHSATHA  SBISIOTCA  JIGKIMM, TPAKTUYECKUE 3aHATHS,
KOHCYJIbTAllM, CAMOCTOSITENIbHAS pab0oTa CTYIEHTOB.

Jlekiuu  cTposSITCE Ha OCHOBE codeTaHUuss WHGOPMAIMOHHOM H  MPOOJIEeMHOM
COCTaBJISIIOLIUX, a TAKXKE JJIEMEHTOB Oece bl U JUCKYCCUH.

B xoze npoBeeHus TEKIMOHHBIX 3aHATUN PEyCMaTPUBACTC:

— 00cyxJIeHue 3a/1a4, IPUBOAIIMX K TEM WM MHBIM MATEMaTUYECKUM MTOHATHM;

— HW3JIOKEHUE TEOPETUYECKOr0 MaTepuaja B PpeXUME Juaiora ¢ LEJIbl0 pPa3BUTHUSA
KPUTHUYECKOI'O MBIIJIEHUS CTY/IE€HTOB U IPUBUTHUS UM HCCIIE0BATENbCKUX YMEHUI;

— 00CyX/IeHHEe M CHUCTEeMaTH3alisl TEOPETUYECKUX BOIPOCOB TEMBI C LIEIBIO JIYYLIETO
MOHMMAHHUA UX B3aUMOCBSI3U U IPAKTHYECKOT O IPUMEHEHMS.

[IpakTuueckue 3aHATUS MO JAHHOW JUCHMIUIMHE HAlpaBieHbl HA IMPUBUTHE HABBIKOB
peleHns MPUKJIAAHBIX 33734 M0 KaXJ0W TeMe W COYETaloT MPUMEHEHHE METOJI0B 00y4eHus B
COTPYJIHUYECTBE, KIIACCUYECKUE KOHTPOJIbHBIE U TECTOBBIE TEXHOJIOTHH.

BeiOupas Ty uim MHYI TEXHOJOTHIO paboThl ¢ 00yUYarOIIMMHUCS, HEOOXOJUMO UMETh B
BUJY, YTO HanOoJbliero 3gpgexra oT ee NPUMEHEHUS MOXKHO JOCTUYb, €CJIU YYUTHIBATH LIEIU
o0pa30oBaHus, Ha pealn3alMI0 KOTOPHIX JOJDKHA OBITh HampaBiieHa M30upaemasl TeXHOJIOIHS,
coJiep’kaHue, KOTOpOe MPEACTOUT MepelaTh 00YJaroIUMCS C €€ TIOMOILBIO, a TAKXKe YCIOBHUS, B
KOTOPBIX OHa Oy/I€T NCIOIB30BATHCS.

OO0s13aTeNIbHBIM SBJISIETCSL OpraHU3alusi 00pa30BaTENbHOIO Ipoliecca ¢ MPUMEHEHUEM
CHELHATU3UPOBAHHBIX MPOTPaMMHBIX CPEJl U TEXHHYECKUX CPEICTB paboThl ¢ MHpopMauuei
(uadopmarmonnast cpena yauepcurera MOOIAYC MOODLE, pabGota ¢ mpuKiIagHbIMU
naketamu STATISTICA u EXCEL).

6 YueOHO-MeTOqHYECKOE 00ecTiedeHEe CAMOCTOSITeJIbHOW PadoThl 00yYaIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeIcTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMAIIMOHHOE O0ecTedeHue TUCIUIIHHBI (MOTYJIs1)



a) OcHoBHas TUTEpaTYypa:

1. 3enkoB, A. B. UncrieHHbIE METOIBI © YIeOHOE TTOCOOUE JIJIS MPUKIIATHOTO OaKamaBpuara
| A. B. 3enkoB. — Mocksa : U3narensctBo FOpaiit, 2019. — 122 ¢. — (bakanasp. [IpuknanHoi
Kypc). — ISBN 978-5-534-10893-4. — Tekcr : anekrponnsiii // DBC HOpaiir [caiit]. — URL:
https://biblio-online.ru/bcode/432209.

2. Kamguenko C. WM. YwucneHHble METOABI PEIICHUS HEIMHEHHBIX aareOpanvdecKux
ypaBHeHHI [DiekTpoHHBIN pecypc] : yuebHoe nocobue / C. U. Kamuenko, O. A. TopimHa ;
MI'TY. - Marautoropck : MI'TY, 2016. - 1 snexrpon. onr. guck (CD-ROM). - Pexxum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=
2684.pdf&show=dcatalogues/1/1131509/2684.pdf&view=true. - MakpooOBEKT.

0) JlonoJIHUTEIbHAS JIUTEpaTypa:

1. Kapmanosa E. B. UucneHnusie MeToIbI [ DIEKTPOHHBIH pecypc] : yueoHoe nocobue / E.
B. Kapmanoga ; MI'TVY. - Marautoropck : MI'TY, 2016. - 1 snextpos. ont. auck (CD-ROM). -
Pexum JOCTyIIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2551.pdf&show=dcatalogues/1/1130
353/2551.pdf&view=true. - MakpooOBEKT.

B) MeToanyeckne yKazaHus:

1. @umunmnos E. I'. YucnenHsle MeToAbl MOUCKA KOPHEW ypaBHEHHUS [DJIEKTPOHHBII
pecypc] : npaktukym / E. T'. ®unumnmos, E. A. Uneuna ; MI'TY. - Marauroropek : MI'TY, 2017. -
1 AJIEKTPOH. OIIT. JICK (CD-ROM). - Pexum J0CTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3139.pdf&show=dcatalogues/1/1136
419/3139.pdf&view=true. - MakpooOBEKT.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpamMmmHoe oGecrieueHue

Haumenosanue [10 Ne norosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Office 2007 |\, 135 o1 17.09.2007 Geccpouno
Professional
Maple 14 Classroom 1 113 19 o7 11.04.2011 GeccpoUHO
License
MathCAD v.15
Education University |/1-1662-13 ot 22.11.2013 0eccpovHO
Edition
MathWorks MathLab
v.2014 Classroom  [(K-89-14 ot 08.12.2014 OeccpouHo
License

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanme Kypca CchplKa
denepanbHOE  TOCYyJapCTBEHHOE  OIOUKETHOE
yUpeKIeHNE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/

HpOMLIH.IJICHHOfI COOCTBEHHOCTHY

HaLII/IOHaHBHaSI HH(bOpMaLIHOHHO-aHaHI/ITI/I‘-ICCKaH
cuctema — Poccuiickuii  ummexc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanns (PUHII)




[Touckosas cucrema Axkagemus Google (Google Scholar) [URL.: https://scholar.google.ru/

OnekrpoHHas 0a3a mepuoauueckux miganuii East View
Information Services, OO0 «MBUC»
9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

JlexuuonHas aynurtopus. OcHalleHHe ayIUTOPUM: JOCKa, MYJbTUMEAUMHBIE CPECTBA
XpaHEeHHUs, IepeJauu U MpeICTaBIeHUsI THPOpMAaLUU

VYueOHble ayaUTOpUM JJsl TMPOBEACHUS JAOOPAaTOPHBIX 3aHATHHA, TPYNIOBBIX U
UH/IMBUIYAJIbHBIX KOHCYJNbTAlMil, TEKYIIEro KOHTPOJIS M IPOMEXKYTOYHON aTTeCTalMH:
KOMIIBIOTEPHBIN Kiacc. OcHalleHue ayJUTOPUHU: TEePCOHAIBHBIE KOMITBIOTEPHI ¢ makeroM MS
Office, Maple 14 Classroom License 10-29 Users (per User) Academic, MathLab, Mathcad
Education - University Edition (200 pack) u Beixozom B IHTEpHET.

ITomemenuss uist caMocTosiTeNbHONM paboThl oOydaromuxcs. OcHallleHue ayJuTOpUU:
nepcoHaibHble KoMIbloTepsl ¢ makerom MS Office, Beixogom B MHTEpHET M € IOCTYIIOM B
3JIEKTPOHHYIO MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

[lomemenne 11 XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS y4eOHOIo
o0opynoBanusi. OcHalleHHEe ayJUTOPUU: CTEIIAXKHU U1 XpaHEHUsl yueOHO-HaIIIAHbIX 10COONH
¥ V4eOHO-METOIMYECKOW TOKVMEHTAIIHH.



MMPUJIO)KEHHUE 1
Y4eOHO-MeTOAMYECKOE 00ecTedeHHe CAMOCTOSITeIbHOM PadoThl 00y4aArOINXCSI

Ilo JUCLHMITIIIMHE «YucmenHanie MCTOABD» IPCAYCMOTPCHA AyAUTOPHAsA U BHEAYAUTOPHAA
CaMOCTOATCJIbHAA pa60Ta o6yqa101u14xc;1.

AynutopHas caMoCTOsITeIbHAsI paboTa CTYZACHTOB IIPE/IIOJIaraeT BEITIOTHEHHE 3a1aHNi
71a00paTOPHBIX padoT.

Ilpumepnvie ayoumopnuvie 3a0anun:

[TpubnnxeHHoe peleHne HeTMHEWHBIX YPaBHEHU METOJOM XOp/I.
[TpubnmxeHHOE pelieHne CUCTEM HEIMHENHBIX YpaBHEHUH MeTo1oM HbroToHa.
WNuTtepnonsius GyHKIIMN ¢ TOMOIIBIO MHOrowIieHa HeroToHa.

Pemenne anrebpandeckux, HEMMHEHHBIX U TPAHCLIEHICHTHBIX YPAaBHEHHH.
Ksanparypuass ¢dopmyna YeObimésa.

CX01MMOCTh UHTEPHOJISAILMOHHOTO Mpoliecca.

PazHocTHBIE ypaBHEHUS.

NoabkowhE

Ilpumepnvie 30anus 013 1a60pamopHslx padom:

[IpencrasieHo B 1abopaTOpHBIX paboTax Ha 0Opa3zoBareIbHOM mopraie http://newlms.magtu.ru.

Ilpumepnuie 3a0anusn 011 ayoumopHvlx KOHmMpoabHvlx pavom (AKP):

1. TlocraHoBka 3amauu: naH psn. Haiitm cymmy psga S aHaTUTHYECKH. BBIYHCIUTE 3HAYCHHSI
YAaCTUYHBIX CYMM psifia SN ¥ HAWTH BETUUNHY a0COJIFOTHOW M OTHOCUTENBHOM MOrPEeIIHOCTeN
npu 3HaueHumsx N=10, 50, 100, 500, 1000. ITocTpowWTh THUCTOTPAMMBI 3aBHCHUMOCTH
norpemHocTen ot N.

2. Jlana ¢pynknwus f(a,b,C). 3HaueHus nepeMEeHHBIX yKa3aHbl B BapuaHTe. OIEHUTh MOTPEITHOCTD
pe3yibTara, UCIOJb3ysl OLEHKH MOTPEeIIHOCTEH 1 apuMeTHUeCKUX onepanui Wi o0Lyo
(hopmysy MOrpenrHoCTeH.

3. Omnpenenuts ¢ Tounoctbo 0,001  kopenb ypaBHeHus f (X) = 0, mpuHauIeKaMMN 3aJaHHOMY
OTpE3KY [a; b].CpaBHI/ITb KOJIMYECTBO UTEpALUi )i Kakaoro Meroja. Caenarb BEIBOJIBL.

4. WsBectHa ¢yukius Y(X), 3amanHas Tabnuiei 3HadeHuil. TpeOyercsi, MCIONb3ys 3HAYCHUS
byHKIIN Yo i=0, 1, 2, ..., NB y37aX MHTEPIIOJISIUNA X. BBIMUCIATD 3HAUCHHE y(X) st mo6oro

XU3 MOPOMEKYTKa [X0 , X ].ﬂJ’IH pemieHuA 3aa4i HUCIOJIb30BATb I/IHTepHOHHHI/IOHHHﬁ
n

noauHoM Jlarpanxa.

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



http://newlms.magtu.ru/

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 1,1 0,1411
3,2 -0,0584 7,5 0,9380 1,3 -0,0584
3,4 -0,2555 1,7 0,9882 1,5 -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=2,1x=3,7 X=6,4 Xx=7,6 x=0,17 x=1,89
4) x y(x) 5) x y(x) 6) X y(x)
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
3,4 -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=2,1x=3,7 x=0,75 x=2,41 x=0,48 x=0,87
7) X y(x) 8) X y(x) 9) X y(X)
0,49 0,5334 0,47 0,5080 0,50 0,5463
0,54 0,5994 0.52 0,5726 0,55 0,6131
0,59 0,6696 0.57 0,6410 0,60 0,6841
0,64 0,7445 0,62 0,7139 0,65 0,7602
0,69 0,8253 0,67 0,7922 0,70 0,8423
0,74 0,9131 0,72 0,8770 0,75 0,9316
0,79 1,0692 0,77 0,9696 0,80 1,0296
0,84 1,1156 0,82 1,0717 0,85 1,1383
0,89 1,2346 0,87 1,1853 0,90 1,2602
0,94 1,3692 0,92 1,3133 0,95 1,3984
x=0,5 x=0,93 x=0,48 x=0,9 x=0,49 x=0,92

BO”pOCbl 0J131 UM 020601 OUECHKU Kauecmea océoenusn Kypca:

Ilepeuenv mem 013 N0020MOBKU K IK3AMEHY:

1.

wn

= ook

OcHOBHBIE UICTOYHUKHU IIOIPENTHOCTEN.
AGCOIOTHAs M OTHOCUTENIbHAS MOTPEITHOCTH MPUOIMKEHHOTO YHUCIIA.

I[CC}ITI/I‘-IHaSI 3alrucChb 4Yucia.

MMPOU3BCACHUA U HaCTHOTI'O.

[TorpemHocTs GyHKIHU.

OxkpyrneHnue 4Yucern.

ITocTaHOBKa MPSIMOM 33/1a4M OTPEIIHOCTH.

[ToctanoBKa 0OpaTHOM 3a7a4M TOTPEITHOCTEH.

[TorpemnocTs

CYMMBI,

Pa3HOCTH,

Otnenenne KopHel ypaBHeHUS (TpadUuecKd U aHATUTHYECKH ). Y TOUHEHHUE KOPHS METOJI0OM

IIOJIOBUHHOTO JIEJICHUS.
YTo4HEHNE KOPHS YPaBHEHHSI METOJOM XOPJI.



14.
15.

16
17

YTouHeHUEe KOpHS ypaBHEHHUS METOJOM KacaTeIbHBIX.

WNuTtepnonmupoBanne (QyHKIuU. JIMHEWHAasT WHTEPHOJALNNS, TOTPEIIHOCTh JIMHEWHON
MHTEPIOJIALINH.

HuTeprionupoBanue anredpanyecKuMu MHOTOUYJICHAMHU.

Metoabl HHTEPIIOIUPOBAHUS.

WNHTepnosiauroHHbIA MHOTOWIEH Jlarpanika, OlleHKa MOTPEeNIHOCTH.
MuorounensYeObiniena.

3amava UHTEPHOIALINH 110 YeObImeBy.

Koneunsie pazHocTH.

[1epBblil THTEPNOIAUMOHHBIN MHOTOUJIEeH HBIOTOHA 1151 paBHOOTCTOSIIIUX Y3J10B.
Bropoil uHTEpIOIAIMOHHBI MHOTOUIeH HbI0TOHA U1 pAaBHOOTCTOAILUX Y3JI0B.
Anmpokcumarys GyHKIHA OHOM repeMeHHol. Be1oop Buaa npubamxkaromen (yHKIIHH.
Meroa HaMMEHBIINX KBAJPATOB.

ITocTanoBKa 3a1a4M TMHENHON UHTEPIIOIALUU.

. KoppekTHOCTb 3a1a4u TMHEHHOW UHTEPIOJIALUY.

. Beruucnenue nepBoii nmpon3BoiHO# MHOTOwWIeHa Jlarpanxa B oopme HproToHa.

TpynoeMKOCTb BEIYUCIICHHUS.

18
19

. KBagpatypusie dopmyinbl untepnomnsiuonnoro tumna. @opmyna Herotona-Koreca.
. Unest MmeTo1a KOHEYHBIX PA3HOCTEH.



IMpuiaoxenne 2. OueHoYHbIE CPeACTBA JJIA POBeIeHUs POMEKYTOYHOI aTTeCTAlMU

HpOMe}K}ITO‘lHaH arreécTanus UMECT UCJIbI0 ONPEACTIUTD CTCIICHD NOCTHXKCHUA 3aIllJIaHUPOBAHHBIX PE3YJIBTATOB 06y‘IeHI/I$[ 110 JUCHMIINIMHE 3a

cemectp. IlpoBonuthcs 3a 2 cemectp B hopme sK3amMeHa.

a) MnaHupyemble pe3ynbTaTbl 06y4YeHUA 1 OLLEHOYHbIE CPEACTBA A/1A NPOBeAeHUA NPOMEXKYTOUYHOM aTTecTauum:

Kon
WHIUKAaTOpa

NHaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

OIIK-1: Crioco0

€H pelaTh MPOU3BOACTBEHHBIC U (MJIM) UCCIIEAOBATENLCKUE 3a/1a41, HA OCHOBE (DYH/IaMEHTAIbHBIX 3HAHUI B 00JaCTH METAILTypTruu

OIIK-1.1

Pemaer npodeccronaibHbBIC 33129 B
00JIaCTH METAJUTypPTUU U TIPOLIECCOB
METaIUI000paOOTKH, HCTIOIB3YS
byH1aMeHTAIbHBIC 3HAHHS

MpumepHole npakmuyeckue 3a0aHusA 05 3K3ameHa:

1. Wcnonb3ya KBagpaTypHyio ¢opmyny CumMMcoHa Npu n=2 , HalUTU NpPUBAUKEHHOe
3HayeHue 3a4aHHOro NHTerpana

2. [lpumeHas KBagpaTypHyto dopmyny Faycca npu n = 2, HAUTK NPUBAUIKEHHOE
3HayeHue 3a4aHHOro NHTerpana

3. CrouHocTblo € = 107 3BbIMMCANTD NPUBAMMKEHHOE 3HAYEHME KOPHA YPaBHEHNA
x*+3x+1=0.
4. Tlpu nomoumm pasnoxeHus QyHKUuU B paja Teilnopa HallTH 3HaueHUE

V5 ¢ Tounocteio 10 0,001




Kon NHaukatop JOCTHKEHUSI KOMIIETEHIUN OueHouHbIE CpEACTBA
WHJIUKaTopa

OIIK-1.2 Brnaneer cnocobamu 1 mpueMamu pereHHs
UCCIIEJ0BATEIbCKUX 3a/1a4 B IPEAMETHOM

MepeueHb meopemuyecKux 60POCo8 K IK3AMEHY:
00J1acTH METALTYPTHH U METAIII000pa0b0TKH
1. OcHOBHbIe NCTOYHUKU ﬂOFpeLIJHOCTe;I.

ABCcoNOTHAA N OTHOCUTE IbHANA norpewHoCTn I'IpVIGI'IM)'KéHHOFO Yyncna.

3. [decatnyHaa 3anucb uucna. OKpyrneHne uwucen. [orpewHocTb CYMMbIl, Pa3HOCTH,
npou3BeeHUs U YacTHOro.

4. MMorpewHocTb GYHKUUN.

MocTaHOBKa NPAMOI 3a434M NOTPELIHOCTH.

6. [locTtaHoBKa o6paTHOM 3a4a4n NOrpPeLIHOCTEN

N

o

OIIK—1.3 [Ipumenser byHnameHTanbHbIE | [IpumepHbie 3a0aHus 0nsa J1P:
MCKIAUCHUIINIMHAPHBIC 3HAHUA JIA PCUHICHUA
Saﬂa‘lBHpO(beCCI/IOHaHBHOﬁ IEesITEIIbHOCTHU I/ICHOJH)?:YH Ta6111/111y 3Ha4YCHUU Q)YHKIII/II/I y: f(X) - Yi , BBIYMCJIICHHYIO B TOUYKax
X;, 1=0,..,3 mnocrpouts HHTEPHOISIMOHHBIC MHOrowieHsl Jlarpamxa u HpioToHa,

MPOXOISIINE YEPE3 TOUKU {Xi Y, } Bpruncinuth 3HaY€HHUE MOTPEIIHOCTH UHTEPIIOISLINI

B TOUYkKe X .

1. y=sin(x),a) X, =0.1r, 027,037,047, 6) X, =0.1r, %,0.37r,0.47r; x*=%
2. y=cos(x),a) X, =0, 5,2—,3—” ; 6) X, =0, E,S—”,g; X =%
6 6 6 6 12 2 4

T 2n 3rx T T 3

3' :t X ’ X| =01 Il T R 6 X| =O| T

y=tg(x), a) s’ 88 ) 53 8

16




Kon
WHAUKATOpPa

NHaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBA

7w 27 3w 4r
4. y=ctg(x),a) X, = =, ==, == = ; 6)X
y = ctg(x),a) s 8’88 )
5. y=In(x), a) X,=0.206,10,14 ; 6)X,

*

0.2,0.6,1.0,1.4; X

w| N

OIIK-2: CnocoOeH pa3zpabaTblBaTh HAyYHO-TEXHUUECKYIO, IPOCKTHYIO U CIYKEOHYIO TOKYMEHTALUIO, 0(hOPMIIATh HAyYHO-TEXHUUECKUE OTUETHI, 0030DBHI,
nyOJIMKaLUK, peLieH3Un

OIIK-2.1 Pa3pabatrsiBaet BCE BUJIBI | [TepeyeHb meopemuy4ecKux 80Mnpocos K 3K3aMeHy:
Hay4YHO-TEXHUYECKOH,  KOHCTPYKTOPCKOM,
HPOEKTHOM u TexHomornueckoii | 14. OtaeneHune KopHel ypaBHeHMA (rpaduyeckn M aHaAUTUYECKK). YTOUHEHNE KOPHA MeTOA0M
JOKYMEHTaIUH, HEo0X0MMOMH s MONOBUHHOTO AENIEHNA.
G yHKIIMOHUPOBAHNUS IPOM3BOICTBEHHBIX 15. YTOouyHeHue KOpHA ypaBHEHNA METOA0M XOpAa.
IIPOLIECCOB B 00IACTH METAUTypIrUH | 16. YTO4YHEHMe KOPHA YpaBHEHUA METOL0M KacaTe/lbHbIX.
MeTa006paboTKu 17. WUHTepnonvpoBaHue ¢yHKUMU. JIMHENMHAA MHTEpRnoAAuMA, MOrPeWwHOCTb  JIMHENHOM
NHTEepPNOoNALUMN.
18. WHTepnonnpoBaHue anrebpanyeckMmm MHOroYIeHaMu.
19. MeToAapbl MHTEPNOANPOBAHUA.
20. WHTepnonsauMoHHbIN MHOrouieH JlarpaH:ka, oueHKa NorpeLHoCcTyH.
21. MHorouneHbl Yebbiwesa.
22. 3apgaya MHTepnonsumm no Yeboliwesy.
23. KoHeu4Hble pa3HoCTy.
OIIK-2.2 Cocrasiser u odopmisier
HAay4YHO-TEXHUYECKUE OTYETHI, BBIIOIHIET lpumepHbie 3adarus na JIP:
TpeboBaHns HOPMOKOHTpPOIIA 9|1 Tlo 3amannoii Tabue 3HaUeHNH GYHKIANA B OTACTBHBIX TOUKAX COCTABHTE
pe3yiabTataMm IIPOU3BOACTBEHHOU 15

HCCIIeA0BAaTEIbCKOM IeITEILHOCTH

I/IHTepHOJ'ISII_II/IOHHHﬁ MHOT'O4YJICH J'Iarpaana, W BBIYMCJINTDb 3HAYCHHUC (IJYHKI_II/II/I B




Kon
WHAUKATOpPa

NHaukatop JOCTHKEHUSI KOMIIETEHIUN

OneHouHble CpeCTBA

MIPOMEKYTOYHON TOUKE.

OIIK-2.3

Beimonaser 0030ppl  HayYHO-TEXHHYECKOU
nHbOpMAallMM  pa3JIM4YHBIX  KaTeropui,
MOJIrOTABIMBACT MYONUKAIMM U PELEH3UU
10 TEMaTHKe npodeccuOHATbHON
NESITeNbHOCTH B OOJIACTH METAJUIYpIHH U
METaI000pabOTKH

lMpumepHoie npakmuyecKue 3a0aHUA 0717 IK3AMEHQA:
1. Bbluuciute HeonpeeieHnbli unterpan: [ sin x3dx.

1
2. Bpraucinure onpeneneHHbIN HHTETpal: I \/_ (x2 + 1) dx.
0

3. CocTaBuTb NPOrpPamMmmy AN HAXOXKAEHUA NPUBAMKAIOWNX GYHKLMIA 3a4aHHOTO THUMa C
BbIBOAOM 3HAYEHMI UX NAPaMETPOB U COOTBETCTBYIOLMX MM CYMM KBaZpaTOB YKJAOHEHUIA.

Bbi6paTb B KauyecTBe NnpubavKaowmx GyHKumii cnegyrowme: Y = axX+ b , Y= ax™,

mXx
Y =a€ . Mposectn nnHeapmsaumio. OnpeaennTs A8 KaKoro Buaa GyHKLUM cymma
KBaApaToB YK/AOHEHWUI ABNAETCA HaUMEHbLUIEN.




0) Ilopaook npoeedeHus NPOMEHCYMOUHOU ammecmayuu, NoKazamenu u Kpumepuu
OUeHUBAHUA:

[TpomexxyTouHas aTTecTanus 1Mo JUCHUILTHHE «HHCIeHHBIE METOBD) BKIIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00YUAIOIIMMUCS 3HAHUH, U
NPaKTUYECKHE 3aaHNsl, BBIBISIOMINE CTENCHh C(HOPMUPOBAHHOCTH YMEHUI U BIIaJICHHIA,
IpOBOIUTCA B (hopMe dK3aMeHa (2 ceMecTp).

DK3aMeH 10 JaHHOW AMCIUIUIMHE TPOBOAUTCS B YCTHOM (hopMe 10 3K3aMEHAITMOHHBIM
Ouiieram, KaXkJIblil U3 KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BOIPOCA U OJIHO NMPAKTUYECKOE
3a/laHue.

IToka3zaTenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aoB) — 00y4aroUIuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
yueOHOro MaTepuasa, CBOOOIHO BBIIOJIHAET MPAKTUYECKUE 3aJaHHsl, CBOOOHO ONEpUPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYalUSIX MOBBIIIICHHOW CITOXKHOCTH.

— Ha OILICHKY «X0po1o» (4 6amia) — o0yJaromuiicss AEMOHCTPUPYET CPEAHUN YPOBEHB
Cq)OpMHpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HaHHWA, YMCHUS OCBOCHLBI, HO JOIIYCKAKOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiax, IICPECHOCC
3HAaHUU U YMCHI/II;'I Ha HOBLIC, HCCTAHAAPTHBIC CUTYyallhuu.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbHO» (3 Oaia) — 00y4yarouuiicss 1eMOHCTPUPYET MOPOrOBbIN
YpOBEHBb CHOPMUPOBAHHOCTH KOMITETECHITUI: B X0/I¢ KOHTPOJIBHBIX MEPOIIPUSATHI JTOTYCKAIOTCS
OIMOKH, MPOSIBIIIETCA OTCYTCTBHUE OTACIBHBIX 3HAHHUM, YMEHUM, HABBIKOB, 00yUYaIOIIHICS
UCTIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSMH U YMEHUSAMU TPU UX
HEepeHOCce Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HEeYI0BJIeTBOPUTEJIbHO» (2 6amia) — o0yJaromuiics IeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCcKaeT CYIIeCTBEeHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OLICHKY «HeY/A0BJIeTBOPUTEIbHO» (1 6arn) — oOydaromuiicss He MOXKET MoKa3aTh 3HAHUS Ha
YpOBHE BOCTIPOU3BEACHHS U 00BsICHEHUS HHPOPMAIIH, HE MOKET MOKa3aTh MHTEJIEKTyaIbHbIE
HaBBIKM PELIECHUs MTPOCTHIX 3a7ad.



