MMHUCTEPCTBO HAYKU U BBICIIEI'O OBPA30BAHU S POCCUMCKOM ®EJEPALIMNA
CTAPOOCKOJIbCKUU TEXHOJIOI'NYECKUU UHCTUTYT UM. A.A. YTAPOBA
(bumman) henepanbHOTO rocy1IapCTBEHHOIO aBTOHOMHOTO 00Pa30BaTEILHOTO YUPEKICHHS

BBICIIET0 00pa30BaHUs

«HanuoHanbHbIM Uccaea0BaTENbCKUN TexHOoJoTnueckuii yaupepcuter «MUCuC»
(CTU HUTY «MHUCuCy»)

COI'TACOBAHO
PykoBonurens OIIOII BO

-

£~ Makapos A.B.

«19» uronsa 2020 r.

YTBEPX/JIAIO
3am. aupekropa no Hull
CTU HUTY «MHUCuC»

KoxyxoB A.A.

«19» urons 2020 r.

PABOYASI IPOT'PAMMA JUCLUITIJIMHBI
KoHe4YHO0-3/JIEMEHTHBIN AHAJMN3 B TEXHUYECKHX CHCTEMAaX

3akpernneHHas kadeapa

Yy4eOHBblil I1aH
HanpaBienue moaroToBku

Hanpasnennocts (mpoduis) OITOIT

TexHos0ornu 1 000py10BaHue B METAJUIYPrUH H
MamuHocTpoennii uM. B.b. Kpaxra

Ha 2020-2021 y4yeOHblil roj 10 HANPaBICHUIO MTOATOTOBKU
15.06.01 MammuHocTpOoeHue
Mammunbl, arperathbl 1 npouecchbl (MeTaJIIyprus)

KBamuduxamms «Hccnenosareb. [IpenogaBaTe/ib-nucciae10BaTe b
®opma o0yueHus OYHasA
OO61mas TpyA0eMKOCTh 53.e.
Yacos 110 yueOHOMY IUIaHy 180 @DOopMBI KOHTPOJIS: K3aMEH
ayJIUTOPHBIE 3aHATUS 24

caMmocTosiTeNbHas paboTa 120

9acoB Ha KOHTPOJIb 36

CemecTp(bl) U3YUYECHUS 3

PacnpenesieHne 4acoB JMCHUILIMHBI 10 KypcaM

Cemectp 3 Hroro

Bun 3angaruit VII | PII

Jlexuun

[TpakTnueckue 24 | 24 24

Wroro ayn. 24 | 24 24

CamocrosiTenpHas pabora 120 | 120 | 120

Yacel Ha KOHTPOJIb 36 | 36 36

Hroro: 180 | 180 | 180

Crapsiit Ockon — 2020



JIucT corsiacopanusi padoveil mMporpaMMbl U CHATIIHHbI

Pabouas mporpamma paspaboraHna: Kabynosa Erenus I'eopruesna
JIOMKHOCTH /

JOLCHT, KaHAUJAT TCXHUYCCKUX HAYK, JOLCHT
a maxoice yy.cm., y4.36. — NPu HATUYUU /" noonucw

Pabouas nporpamma nucuuruinabl «KOHEYHO-37IEMEHTHBINA aHAINU3 B TEXHUYECKUX CUCTEMAaX)»
paspaborana B coorBercTBHM ¢ OC BO HUTY «MUCuCx»:

OO0pa3zoBarenbHbIi CTaHIAPT BBICHIET0 00Pa30BaHUs 110 HAMIPABICHHUIO MTOATOTOBKU

15.06.01 MamuHocTpOoeHe
R'Oa, HAaumeHosdaHue

(yrBepkaeH npukazomM HUTY «MUCuC» ot «02» nexabpst 2015 r. Ne602 0.8.)

Ha ocHOBaHMH yueOHoro mana Ha 2020- 2021 yueOHblIi o] 10 HalIPaBICHUIO MOITOTOBKH
(cienMabHOCTH)
15.06.01 MamugocTpoeHrne, MalnHbl, arperarbl U Ipolecchl (METAILIYPIus),

KOO U HAUMEHOBAHIUE HANPABIEHUS. NOO2OMOBKU (CReYUarlbHOCML), HauMeHo8anue Hanpaeiennocmu (npoguis) OIIOII BO

Pabouas mporpamma paccMoTpeHa u 000peHa Ha 3aceiaHnuu Kadeapsl

TexHomornu 1 000pyIOBaHNE B METAILTYPruu U MamnmnHocrpoennu uM. B.B. Kpaxra
HaumeHosaHue Kageopwl

IIporokon ot «11» utonsa 2020 r. Ne 6.

3asenytomwmii kapeapoit TOMM il A.B. Makapos
abbpesuamypa naumenoganus Kageopsl / noonucs H.0. Qamunus
«11» uronsa 2020 r.
PykoBonutens OITOIT BO -
3aBeayommii kapeapoit TOMM, ~ " /.
"
KaHIUJIaT TEXHUUECKUX HAYK, JOIIEHT o A.B. Makapos

O00JIHCHOCMb, YU.CIN., YY.36. / noonuce U.0. amunus



1. HEJIM U 3AJJIAYHU OCBOEHUA JTUCHUTIJIMHBI

1.1. Henabio ocBOeHUS] AUCHMILUIMHBI SBJISETCS IMOJIy4€HHUE HABBIKOB MPUMEHEHUS KO-
HEYHO-3JIEMEHTHOTO TOJX0/a K pemeHuio audQepeHnnanbHbIX ypaBHEHU MEXaHUKU CIUIOMI-
HOM cpeibl B 33JaHHOM 00JIaCTH C OIpe/IeJICHHBIMU TPAHUYHBIMH YCIIOBUSIMHU.

1.2. 3apauu ocBOeHMs AUCUMILIMHBI O3HAKOMIICHHE C 0a30BBIMH IMOHATUSMH TEOPHH
MaTeMaTHUYECKOT0 MOJEIUPOBAHUS, CO CIIOCO0AMU MOCTAaHOBKH (pU3MUECKHX 3a/a4, pa3paboTKu
YUCJIEHHBIX aJTOPUTMOB JUISl UX PELICHUS HAa KOMIIBIOTEPE C MOMOIIBIO MAKETOB IPUKIATHBIX
IpOrpamm, peai3yrIINX METO KOHEYHBIX JIEMEHTOB, a TAKXKE I IPOTPAMMHON pean3alun
Ha s3blkax Cu u Cut+. M3yueHne MaTeMaTUUECKUX OCHOB METO/1a KOHEUHBIX JIEMEHTOB — TPH-
AHTYJISILIMK PACUeTHOM 00JIaCTH, KOHCTPYUPOBAHUS Oa3UCHBIX (PYHKIIHI, AITOPUTMAM PEIICHHUS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
2.1 Yueonas gucuumiuHa «KoHe4HO-3JIeMEeHTHBIH aHAJIHU3 B TEXHHYECKUX CHCTe-
max» (b1.B./[B.01.01) BxiroyeHa B BapuaTuBHYI 4acTh bioka 1 «Jlucrumimael (MOTyn)»
OIIOII.

2.2, Jlas u3yvyeHHs1 JAHHOWH y4eOHOH IMCHUILIMHBI HeO0OXOAMMBI CJeAyHolue 3Ha-
HH$, YMEHHs] U HABBIKH, C()OPMHPOBAHHBbIE NIPH U3YyYEeHHH 00pa30BaTeJbLHON MPOrpPaMMbI
BbICIIEr0 00pa30BaHUs YPOBHS CHENNATNUTETAa, MATHCTPATYPbI:

3HaHusA: cay4alHBIX BEJMYUH JTUCKPETHOTO M HEMPEPHIBHOIO TUIIOB; (PyHKIMI pacmpe-
JIEJIEHUS; MaTEMaTUUECKOTI0 OKUJaHUs; IUCIIEPCUM; CPEHETO KBAJAPATUYHOTO OTKJIOHEHHUS.

YMenusi: onpenensath (yHKIMOHAIbHbIE 3aBUCUMOCTH IUIOTHOCTU pacIpe/esieH s, Ma-
TEMaTUYECKOI'0 OKUIAHMs, JUCIEPCUU U CPEIHEro KBaJIpaTUYECKOTO OTKIOHEHUS CIIy4alHOMN
BEJINYMHBI.

HaBpbiku: BiageHuss METOJUKON M MaTeMaTUKO-CTATUCTUYECKUM amlnapaToM JUIsl BbISB-
JIEHUS CYIIECTBEHHBIX (DAKTOPOB.

2.3. Ilepeyenr moc/jeaywIMX y4eOHbIX AWUCHUILUINH, VI KOTOPBIX HE00XOIMMBI
3HaAHHs, YMEHHUS U HABBIKH, GopMupyeMble TaHHOW y4eOHO# TUCIMIJIHHOI:
- [IpakTHKa 1o nosyuyeHHIo NpogecCuOHaIbHBIX YMEHUI U ONbITa NMPO(ECCHOHANBHOM 1eATelNb-
HOCTH (Hay4HO-HCCIICIOBATEIILCKAs! TPAKTUKA);
- HayuHo-uccienoBarenbckas 1esTEIbHOCTh M TOJITOTOBKA HAyYHO-KBATH(PHUKAIIMOHHON paboThI
(Iuccepranun) Ha COMCKAaHUE YUEHOM CTENeHH KaHIuaaTa HaykK;
- IlpencraBnenne HaydyHOro J0KJaZa 00 OCHOBHBIX pE€3yJIbTaTaxX MOJATOTOBJIEHHOW Hay4yHO-
KBaJIM(DUKALIMOHHOM paboTh! (IuccepTanun);
- [TonroToBka K caaye U caaya rocy1apcTBEHHOI0 SK3aMeHa.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIUITJIMHBI

[Ipouiecc u3yyeHUs: TUCIUILIMHBI HANIpaBlieH Ha (OPMUPOBAHUE DIIEMEHTOB CIEIYIOIINUX
komreteHmit B cootBeTcTBUn ¢ OC HUTY «MUCuC» u OITOIl BO no nanHomy Harmpasiie-
HUIO MOJATOTOBKH:

PE3YJIBTATBI OBYUEHMUS 10 JUCHHUIIJIMHE,
COOTHECEHHBIE C @OPMUPYEMbBIMHU KOMIIETEHIIUAMMU

OIIK-1.1 Crioco6HOCTh HAy4YHO OOOCHOBAHHO OIIEHHWBATH HOBBIC PEIIEHUS B 00JACTH MOCTpOE-
HUS W MOJICIIMPOBAHMSI MAIIIWH, IPUBOJIOB, 000PYIOBAHHUS, TEXHOJIOTHICCKUX CHCTEM M CIICIHa-
JU3UPOBAHHOTO MAITUHOCTPOUTEIHHOTO OOOPYIOBAHUS, & TAKKE CPEICTB TEXHOJIOTUYECKOTO
OCHAIIICHUS TIPOU3BO/ICTBA




3HaTE:

QITOPUTM TMOCTPOCHUSI MAaTEMaTHYECKUX MOJeNel MalluH, IPUBOIOB, 000pyI0Ba-
HUSI, TEXHOJOTUYECKUX CHUCTEM M CIHEUUATU3HUPOBAHHOIO MAIIMHOCTPOUTEIHLHOTO
000pynoBaHus, CPEACTB TEXHOJIOTHYECKOTO OCHAIIEHHUSI TPOU3BOJICTBA

VYMmers:

MNPUMCHATH MCTOJbI IJIAHUPOBAHUA SKCIICPUMCHTA, daHAJIM3a WU OINTHUMU3AIUU MaTC-
MAaTHYECKUX MO,Z[eJIeﬁ A1 MaTEMaTU4YC€CKOIro MOACIMpPOBaHUA MAlllHWH, IIPHUBOJOB,
OGOPYI[OBaHI/ISI, TCXHOJIOTHYCCKUX CHCTCM U CHCHHUAIU3UPOBAHHOTIO MAIIMHOCTPOU-
TCIBHOI'O 060py,Z[OBaHI/IH, a TaKK€ CPCACTB TCXHOJOIMYECKOIO OCHAIICHHA ITPOM3-
BOACTBa

Bnaners:

HaBbIKaMMU IIOCTPOCHHA KW aHall3a MaTEMaTHYCCKHUX MOI[GJ'IGﬁ MalllhH, IIPUBOAOB,
OGOPYI[OBaHI/ISI, TCXHOJIOTUYCCKUX CHUCTCM M CHCHHAJIMU3UPOBAHHOTO MAIIMHOCTPOU-
TCIBHOI'O O60py,I[OBaHI/IH, Cp€ACTB TEXHOJOI'MYCCKOro OCHAIICHM A ITPOU3BOACTBA

OIIK-2.1 CnocoGHOCTh (hOPMYIMPOBATH U pEIlaTh HETUIIOBBIC 33a7auydl MaTeMaTHYecKoro, (u-
3W9eCKOr0, KOHCTPYKTOPCKOTO, TEXHOJIOTHUECKOT0, JIEKTPOTEXHUYECKOTO XapakTepa mpu Mpo-
E€KTUPOBAHMH, M3TOTOBJICHUHU M SKCIUTYaTallui HOBOW TEXHUKHU

3HaTh: MCTOAUKY PCIICHNA HCTUIIOBBIX 3a71a4 B 001aCTH MaTEMaTUIECKOr 0 MOJCIINPOBAHUSA
TEXHUYECKHX CUCTEM U 00BHEKTOB

VYMeTh: NPpUMCHATb MCTOJbl MAaTCMATHUYCCKOIO MOACIHMPOBAHHA JId PCHICHHUA HCTUIIOBBIX
3aga4 MaT€MaTu4cCKoIro, (bI/I3I/I‘~I€CKOFO, KOHCTPYKTOPCKOI'O0, TEXHOJIOI'MYCCKOro xa-
PpaKTepa Hpru NPOCKTUPOBAHUN, U3TOTOBJICHUHN W DKCIUTyaTallun HOBOM TEXHUKH

Bnanets: | HaBBIKaMu ITaHUPOBAHUA SKCIICPUMEHTA U COCTABJICHUSA MATCMATHYCCKUX MoAeIeH

IIpHu PCHICHHHU HCTUIIOBBIX 3a/la4 MATCMAaTUYCCKOTI'O, (I)I/ISI/I‘{CCKOFO, KOHCTPYKTOPCKO-
ro, TCXHOJIOTMYCCKOT'O XapaKTCpa IMpH IMPOCKTUPOBAHWH, U3IOTOBJICHUU W SKCILTya-
Tallun HOBOM TEXHHUKHU

[NK-1.1CriocoOHOCTh CaMOCTOSATENHHO OCYIIECTBIISITh HAYYHO-UCCIEAOBATEIBCKYIO JIESATEIb-
HOCTb B 00JIaCTH MAIIMHOCTPOCHHUS C HCIOIb30BAaHHEM COBPEMEHHBIX METOJIOB UCCIIEIOBAHUS U
MH(}OPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

3HAaTh: COBPEMEHHBIE METO/Ibl HCCIIEAOBAHUS B IPO(ECCHOHAIBHOM 001acTH

VYMeTh: | OCYIIECTBIATh HayYHO-HCCIIEI0BATEIbCKYIO JESITEIbHOCTh B 00JaCTH MAIIMHOCTPO-
€HHSl C UCI0JIb30BAHHEM MH(OPMallMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

BrnaneTs: | HaBbIKaMH HMCIOJIB30BAHUSI COBPEMEHHBIX METOJIOB MCCIIEAOBAHUS U UHPOPMALMOH-

HO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHH

[1K-2.1 ['oTOBHOCTH K HpEnoJaBaTeIbCKON AEATEIbHOCTH MO 00pa30BaTeNbHBIM MpOrpaMMam
BoIciiero oopazosanus no YI'CH 15.00.00 MammnocTpoeHue

3HaTh: METOJIbI MIOCTPOCHUSI MAaTEMATHYECKUX MOJEIEH MAIIMHOCTPOUTEIBHBIX U3JEIUNA U
IIPOLIECCOB

YMmerTs: (dhopMynupoBaTh U U3NIaraTh MaTEpHUalbl B paMKax MPOBEACHUS ayIUTOPHBIX 3aHATUN
10 pa3ziesiaM MPEno1aBaeMON TUCIIUIIINHBI

Brnaners: | HaBpIKAMU MOCTPOSHHUS MaTEeMAaTUYECKUX MOJIENei, aHanu3a U 00pabOTKU IKCIEpH-

MCHTAJIBHBIX PE3YJIbTATOB B obnactu MAIIMHOCTPOCHUA JIA BCACHHA IMPECIIoaaBa-
TeIIbCKOM ACATCIIbHOCTHU

4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

TpymoeMKOCTh OCBOSHHS AMCHUIUINHBI «KOHEUHO-JIEMEHTHBIM aHalN3 B TEXHUYECKHX
cHCTEeMax» COCTaBIISIET S 3aueTHbIe eTuHUIBI (3.€.) niau 180 akagemMuyeckux 4acoB, B TOM YHCIe
24 gaca aymuTOpHBIX 3aHATHI 1 120 9acoB caMOCTOATEBHON paboTHI.




Tadoauna 1. CTpykTypa u coaep:kaHue THCHUILINHBI

Kon DopMBI TEKY-
KoHTakTHas pa6o- g KOMITETCHIIUH | IEr0 KOHTPOJIS

Ta e yCIeBaeMOCTH

= (B yacax) ” (no memam)
Ne HanmenoBanue 3 &

/o pazena, TeMbI é g Dopma npove-
g KYTOYHOM aTTe-

JI 13 | JIP S CTaluu (no ce-

Mecmpam)

1 | OcHoBHas koHmen- | 3 8 40 OIIK-1.1 VYcrHbIl onpoc
Ysi METOAa KOHEU- OIIK-2.1 3ammra npak-
HBIX 3JIEMEHTOB. IK-1.1 TUYECKUX paboT
Mertox KOHEYHBIX T1IK-2.1 Nel-2

3JIEMEHTOB B OJIHO-
MEpHBIX  3ajauax.
Cnaboe u cuibHOE
peumienusi. DOUHUT-
Hble W 0Oa3uCHbBIC
GbyHKIIH. Ecre-
CTBEHHbIE W TJaB-
HbIE KpaeBbl€ yCIIO-
BUs. Meron KoHeu-
HBIX DJJIEMEHTOB B
JIBYMEPHOM CJTy4ae.
3amaua  upuxie
TS YpaBHEHUNU
Jlamaca.  Cnaboe
pemienue. Iloctpo-
€HHe NPUOIIKEH-
HOTO pEHICHUs Me-
TOAOM  KOHEUYHBIX
aneMeHToB. MHTep-
MOJISIUSL  KYCOYHO-
JUHEWHBIMU  (YHK-
uusimu. Hymepanus
y310B. MHIekcanus
y3710B U (popMupo-
BaHUE TaOINIBI
BXOJIHBIX JaHHBIX.
CuMmIuiekc 3aeMeH-
Tl.  OJIHOMEPHBIH
CUMILJIEKC-3JIEMEHT.
JloxanbHast cucre-
Ma KOOpJMHAT.
Pa3buenue pacuer-
HOM oOmactu Ha
KOHEUHBIE DJIEMEH-
THBI. Bxirouenue
OTJIETTLHOTO KOHEU-
HOTO DJIEMEHTa B
ucciaeayemyo  00-




JacTh. ANNpPOKCH-
Marus HCKOMOH
(GYHKIIUM B KOHEY-
HOM 3JieMeHTe. Pe-
IICHUE HEKOTOPBIX
KpaeBbIX 3a/1au MpHu
IIOMOIIY METOJ, KO-
HEYHEBIX JIEMEHTOB.
Pemenne  3amaum
nepeHoca TeIia B
CTEP’KHE TOMOIIBIO
MeToAa KOHEYHBIX
DJICMCHTOB.  OIie-
MEHTBI  BBICOKOIO
nopsiiKa.

Meron I'anepkuHa. 6 30 OIlK-1.1 VYerHbll onpoc.
Koneuno- OIlK-2.1 3amura npak-
3JIEMEHTHBIA METO TIK-1.1 THYECKOU pabo-
lanepkuna peme- [K-2.1 ThbI Ne3
HUS KPaeBbIX 3a]1a4.
OcHOBHBIE  3TaIlbI
pelieHus  JIByMep-
HBIX CTAIlHOHAPHBIX
3ala4y C TOMOIIBIO
METOJIa KOHEYHBIX
JJIEMEHTOB Ha OC-
HOBe Mertona la-
JEepKUHA.
[Ipumenenue meto- 10 30 OIlK-1.1 VYerHbll onpoc.
Jla KOHEYHBIX JJIe- OIlK-2.1 3amuTa npak-
MEHTOB ISl pellle- TIK-1.1 TUYecKoii pabo-
HHSI CTAallMOHAPHBIX T1IK-2.1 ThI Ne4-5,
3aaq 3amuTa 1omari-
HETO 3a/IaHus
[IporpamMmHas pea- 20 OIlK-1.1 YcTHbIN onpoc.
au3anus  MeToja OIlK-2.1 3amuTa 1omart-
KOHEUYHBIX 3JIEMEH- [K-1.1 HEro 3a/IaHMUs.
ToB. [IpumeHnenue [K-2.1
CHUCTEM aBTOMATH-
3UPOBAaHHOTO TIPO-
SeKTUPOBAHUS  JUIS
MIOCTPOCHUSI  TBEP-
JNOTEIBHBIX  MOJIe-
JIEH.
HUTOT'O 24 120 OIIK-1.1 IK3aMeH
OIlK-2.1
IK-1.1
IK-2.1

[Tpumeuanue: YcnoBHble 0003HaueHus: JI — 3anaTus nexuuonHoro tumna; [13 — mpaktudeckue
3anaTus, JIP — naboparopusie pabotsl; CP — camocTosiTensHas paboTa 1o OTJeIbHBIM TEMaM




5. ®OHJ1 OHEHOYHBIX CPEACTB JJIsd NPOBEJEHUSA TEKYIEI'O KOHTPOJIA
U IIPOMEXYTOYHOM ATTECTAIIMM IO JUCHUTIJIMHE (MOYJIIO)

IIpu mpoBeaeHUM TEKYIIEro KOHTPOJIS M IMPOMEXKYTOUHOM aTTECTallUU MO JUCLUIUIMHE
«KoHeuHO-3/IeMEHTHBIN aHaIu3 B TEXHUUYECKUX CHCTEMax» IMpoBepsieTcs: COPMUPOBAHHOCTD Y
0o0y4aromuxcsi KOMIETEHIIUH, YKa3aHHbIX B paszeie 3 HacTosIed MporpaMMbl. DTamHOCTb
dbopMUpOBaHUSA JAaHHBIX KOMIIETEHLUH B IPOIECCE OCBOCHMsI OOpa30BaTEIbHOW MPOrpaMMBI
OIpeAEIAETCS MOCIEI0BATEIbHBIM OCBOEHUEM JIUCUUIUIMH U NIPOXOKICHUEM IPAKTHK, a B IIPO-
[[ECCe OCBOCHUS JUCLUUIUIMHBI — IOCIIEI0BATEIbHBIM JTOCTH)KEHHEM PE3YJIbTaTOB OCBOCHUS COZAEP-
JKaTEeJIbHO CBSI3aHHBIX MEXy COOO0M pa3/esioB, TEM.

5.1. KoHTpoJibHBIE BOMPOCHI JI CAMOCTOSITEILHON MOATOTOBKH K MPOMEKYTOUHOI
aTTecTAlMHU M0 UTOraM M3YYeHHUs THCIUIIINHBI
Bonpocsl Kk 3k3aMeHy
1. OcHOBHas KOHIICIIIUSA U MPEUMYIIECTBA MeTo1a KOHeUHBIX 31emMenToB. (OITK-1.1, OITK-
2.1, [IK-1.1, T1K-2.1)

2. Metoa KOHEUHBIX 3JIEMEHTOB B OgHOMepHBIX 3amauax. (OIIK-1.1, OIIK-2.1, TIK-1.1,

[1K-2.1)

Cnaboe u cunpHoe pemrenus. (OITK-1.1, OIIK-2.1, TIK-1.1, ITIK-2.1)

®unutHeie u 6a3ucHbie Gynkuuu. (OI1K-1.1, OIIK-2.1, TIK-1.1, TTK-2.1)

EcrectBennbie u riaBHbie kpaeBbie yciaosus. (OIIK-1.1, OTIK-2.1, TIK-1.1, TTK-2.1)

Mero KOHEYHBIX JIEMEHTOB B AByMepHOM ciydae. (OIMK-1.1, OIIK-2.1, TIK-1.1, T1K-

2.1)

3anaua Jlupuxie aus ypasaenuit Jlammaca. (OITK-1.1, OIIK-2.1, ITK-1.1, ITK-2.1)

Crnaboe pemenue. (OITK-1.1, OITK-2.1, TTK-1.1, TIK-2.1)

9. INoctpoeHue NPUOTMIKEHHOTO PEUICHUS METOJO0M KOHE4HbIX 3iemeHToB. (OITK-1.1,
OIIK-2.1, TIK-1.1, TIK-2.1)

10. Untepronsitust KycouHo-nuHenbiMu QyHkimsivu. (OINK-1.1, OIIK-2.1, TK-1.1, TIK-
2.1)

11. Hymepanus y3nos. (OIIK-1.1, OIIK-2.1, I1K-1.1, TIK-2.1)

12. Pa3buenue pacueTHoil obmactu Ha KoHeuHble 3ieMentsl. (OITK-1.1, OITK-2.1, TIK-1.1,
[K-2.1)

13. TTocTanoBKa KpaeBoi 3amauu aias ypaBHeHus Ilyaccona. (OITK-1.1, OITK-2.1, TIK-1.1,
[K-2.1)

14. Kpatkasi xapakTepuCTHKa METOJIOB peleHus kpaeBoit 3agaun. (OITK-1.1, OIIK-2.1, TIK-
1.1, TIK-2.1)

15. Cummnekc snementsl. (OITK-1.1, OITK-2.1, TIK-1.1, TIK-2.1)

16. BazoBerit katanor koHeuHbIx 1emenToB. (OI1K-1.1, OITK-2.1, TTK-1.1, TTK-2.1)

17. uckperuszanus obmactu Ha anementsl. (OITK-1.1, OITK-2.1, TTIK-1.1, TIK-2.1)

18. OxHomepHbIii cumiuiekc-3aement. (OITK-1.1, OTIK-2.1, TIK-1.1, TIK-2.1)

19. Unnekcanus y3i10B u (hopMHUpOBaHHUE TaOIUIbl BXOAHBIX maHHbIX. (OITK-1.1, OTIK-2.1,
IK-1.1, T1K-2.1)

20. Anmpokcumarnusi uckoMoi (yHKiuu B KoHeuHoM snemente. (OITK-1.1, OITK-2.1, TIK-
1.1, TIK-2.1)

21. JlokanpHas cuctema koopaunat. (OITK-1.1, OIIK-2.1, ITK-1.1, T1K-2.1)

22. BxiIroueHHe OTACIBHOTO KOHEYHOIOo JjieMeHTa B uccneayemyro obmacts. (OITK-1.1,
OIlK-2.1, TIK-1.1, TIK-2.1)

23. Pemienre KpaeBbIX 3aja4 MpPU MOMOIIKM METOA KOoHeYHbIX 3meMenToB. (OITK-1.1, OITK-
2.1, [IK-1.1, T1IK-2.1)

24. MeToll KOHEYHBIX DJIEMEHTOB sl 3aaa4 Teopun ynpyroctu. (OIMTK-1.1, OIIK-2.1, T1K-
1.1, I1IK-2.1)

25. Perienne 3a/1auu TiepeHoca Tella B CTEP)KHE IMOMOIIBIO METOj[a KOHEYHBIX 3JICMEHTOB.
(OIIK-1.1, OIIK-2.1, TIK-1.1, TTIK-2.1)
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26. O6001IeHHOE pellIeHre KpaeBor 3aqaun MeTo oM ["anepkuHa IS 3JIEMEHTHOTO BKJIaJa.
(OIIK-1.1, OIIK-2.1, T1K-1.1, T1K-2.1)

27. TeoMeTpuieckue acrekThl MeToa KoHeunbix anementoB. (OI1K-1.1, OIIK-2.1, T1IK-1.1,
[1K-2.1)

28. opMuUpOBaHKE T'€OMETPHUECKONW YacTH TaOauibl BXoaHbix maHHbIX. (OITK-1.1, OITK-
2.1, TIK-1.1, TIK-2.1)

29. Ilonyuenue Oa3MCHBIX (DYHKIMI A7 2eMeHTa M3 0a3MCHOTrO Karajora 3JIEMEHTOB.
(OIIK-1.1, OIIK-2.1, T1K-1.1, T1K-2.1)

30. Meroapr HaxoxaeHus 6asucHbix ¢pynkuuid. (OIMK-1.1, OI1K-2.1, T1K-1.1, TTK-2.1)

31. CBoiicTBa KaKk KPUTEPHH IMPAaBHILHOCTH HaxOaeHus OasucHbiXx (ynkrmit. (OITK-1.1,
OIlK-2.1, TIK-1.1, TIK-2.1)

32. MarpuuHoe npejacraBienue snementHoro Bkiaaaa. (OIMK-1.1, OIIK-2.1, TIK-1.1, TIK-2.1)

33. ®opmMupoBaHue TI00ATBHBIX MATPHUI] U3 COKpalIeHHBIX MaTpull temeHToB. (OITK-1.1,
OIlK-2.1, T1K-1.1, TTK-2.1)

34. Halinute BbIpaXeHHs Ui CTaHIAPTH30BAHHBIX MATPUIl dJIEMEHTAa B Pa3IMYHBIX CHUCTeE-
max koopaunar. (OIIK-1.1, OIIK-2.1, I1K-1.1, ITK-2.1)

35. Pacuernbie (hopMyItbl TSl CpeTHUX O0BEMHON U MOBEPXHOCTHBIX TEMIIEpaTyp OJHOTO U3
3JIEMEHTOB 0a30BOT0 Katajiora 1o ux y3aoBbiM 3HadeHusM. (OITK-1.1, OITK-2.1, TTK-1.1,
[1K-2.1)

36. Perienne cucTeMbl TUHAMHYECKHX YPaBHCHUH B paMKax METO/la KOHEYHBIX AJIEMEHTOB.
(OIIK-1.1, OIIK-2.1, TIK-1.1, TTIK-2.1)

37. YpaBHEHHE TEIUIONPOBOJHOCTH B OOOOINEHHOW KPUBOJIMHEHHON CHUCTEME KOOPIMHAT.

(OIIK-1.1, OIIK-2.1, T1K-1.1, T1K-2.1)

IIpakTuyeckue 3aJaHUsl K IK3aMeHY
1. ITycth nano ypasuenue (OIIK-1.1, OIIK-2.1, TIK-1.1, TTK-2.1)

divkVu = f(x,y), (x,¥) €D.
['pannyHbIE yCI0BUS UMEIOT BUI:

@+ fu=g(xy), (x,y) €D,

3amnucarp cnabyro HOpMyITUPOBKY 3aIauH.
2. Ilyctp nano ypasuenue (OITK-1.1, OIIK-2.1, TIK-1.1, TIK-2.1)

D=[0,al X[0,h], fFflx,¥)=simxcosy, a=1 [g=4xy
g(x,7) =1, @(x,y) = sin4x sin 3y, xlx,y) = 2 + siu xy.

Hanmcath mociie1oBaTeIbHOCTh ONEPATOPOB JIJIS 3a/IaHUs TPAHUI] OOJIACTH.
3. Ilyctp nano ypasuenue (OITK-1.1, OIIK-2.1, TIK-1.1, TIK-2.1)

D=[0,al X[0,h], fFflx,¥)=simxcosy, a=1 [g=4xy
g(x,7) =1, @(x,y) = sin4x sin 3y, xlx,y) = 2 + siu xy.

HanucaTe nocienoBaTeIbHOCTh ONIEPATOPOB, CTPOSIIUX TPUAHTYIISALIHIO.
4. Tlycte nano ypasuenue (OIIK-1.1, OIIK-2.1, ITK-1.1, TIK-2.1)

D=[0,al X[0,h], fFflx,¥)=simxcosy, a=1 [g=4xy
g(x,7) =1, @(x,y) = sin4x sin 3y, xlx,y) = 2 + siu xy.

3anucarh MOCIEA0BATEIHPHOCTh ONEPATOPOB, 33JAIOITNX MPOCTPAHCTBO KOHEUHBIX JIEMEHTOB.
5. Ilycte nano ypasBuenue (OITK-1.1, OIIK-2.1, TIK-1.1, TIK-2.1)

D=[0,al X[0,h], fFflx,¥)=simxcosy, a=1 [g=4xy



g(x,¥) =1, @(x,y) = sin 4x sin 3y, x(x,y) = 2 + siuxy,

Onpenenuth Ha IPOCTPAHCTBE KOHEUHBIX AJIEMEHTOB HEOOXOAUMBIE JIJISl pelieHUs (PYHKIIUH.

6. ITycte nano ypaBuenue (OITK-1.1, OIIK-2.1, TIK-1.1, TIK-2.1)

e + div(— ki) = f(x, 3, 0), (x,¥) €D

['pannyHbIe yCIIOBHS UMEIOT BUI:
a:% +Bu=g(x,y), (x,y) €aD.

HauvanrsHoe YCI0BHUE€ UMECT BU:

u(x,y,0) = @(xy), (x,y) €D.

D=[0a]lX[0,b], f(x,y,t)=e"sinxcosy, a=1, @ =uxy,
g(x,y) =0, @(x,y) = sin 3xsin4y, k(x,y) = 1+ 0,1xy.

3amnucats cnadyro (GopMyITUPOBKY 33aJauu.

7. Ilycth mano ypasaenue (OIIK-1.1, OTIK-2.1, TIK-1.1, ITK-2.1)
% + div(— kV) = f(x,5.¢) , (x,y) €D.
I'pannuHbIE yCIOBUS UMEIOT BU:
a% + Bu = g(x,y), (x,y) € dD.
HauanrHoe YCIOBHUEC UMECT BU:
u(x,y,0) =@y, (x,y) =D
D=[0a]X[0,b], flx,y,t)=e""sinxcosy, a=1, #=uxy,
g(x,y) =0, @(x,y) = sin 3xsindy, k(x,y) = 1+ 0,1xy.

Hanucate nocienoBaTeIbHOCTD OIICpaToOpPoOB AJId 3aJaHU I'PaHUIL oOmactu.

8. Ilycts mano ypasuenue (OITK-1.1, OIIK-2.1, ITK-1.1, TIK-2.1)
U, + div(— kW) = f(x, y,8) , (x,¥) ED.
I'pannuHbBIE yCITIOBUS UMEIOT BUL:
a% + Bu = g(x,y), (x,5) € 0D,
HauaneHoe ycnoBue umeer BU:
u(x,y,0)=@(x,y), (x,y) €D.
D=[0a]X[0,b], flx,y,t)=e""sinxcosy, a=1, #=uxy,
g(x,v) =0, @(x,y) = sin 3xsindy, x(x,y) = 1+ 0,1xy.

Hamnmcars mocnenoBaTeIbHOCTh ONEPATOPOB, CTPOSIIITUX TPUAHTYJIISIIUIO.

9. Ilycte nano ypaBuenue (OITK-1.1, OIIK-2.1, TIK-1.1, TIK-2.1)
%, + div(- kW) = f(x,5.¢) , (x,y) €D.
I'paHUYHBIE YCIIOBHS MMEIOT BHI:

a% + Bu = g(x,y), (x,y) € dD.

HauaneHoe ycnoBue uMeeT BHU:

u(x,y,0) =@(x,y), (x,y) €D.



D =[0a]l X [0,b], f(x,y,t)=e""sinxcosy, a=1, f=xy,

g(x,y) =0, @(x,y) = sin 3xsindy, x(x,y) = 1+ 0,1xy.
3amnmcarh 10CIeA0BaATEIBHOCTD ONIEPATOPOB, 3aJAI0IINX IPOCTPAHCTBO KOHEYHBIX JIEMEHTOB.

10. Hartucats parmeHT kKojaa Ha si3bike Cu++ mimu Cu, peanu3yomuii 3ajaHie rpaHuiibl 00Jia-
CTH B CiIy4yae IPaBUIIBHOTO IIeCTUyrojbHuKa 1 moctpoenue cetku. (OIK-1.1, OTIK-2.1, T1K-
1.1, TIK-2.1)

11. Hanmucate pparmeHT koaa Ha s3bp1kax Cu++ ninu Cu, peann3yromui BU3yaaIu3aiuio BeKTOp-
HOTO TIOJIS B 3apaHee 3aaanHoi yactu oomactu. (OIIK-1.1, OIIK-2.1, ITK-1.1, I[TIK-2.1)

5.2. IlepeyeHb padoT, BHINOJIHSIEMBIX B IIpoLecce H3Yy4YeHHs JMCIHUIIJIMHbI
[IpakTHyeckue 3aHATHS:
[Tpaktuyeckoe 3anstue Nel. Cuctembl 0a3UCHBIX PYHKIUI.
[Tpaktuyeckoe 3anstue Ne2. BecoBble pyHKIMU.
[TpakTueckoe 3ansaTue Ne3. KoneuHo-aneMeHTHBIN MeTo ["anepkuHa perieHns KpaeBbIX 3a/1a4.
[Tpaktuyeckoe 3anstue Ned. OCHOBHBIE 3Talbl PEIICHUS JBYMEPHBIX CTAl[MOHApHBIX 3a/1a4 C
MIOMOIIbIO0 METOJ]a KOHEYHBIX 3JIEMEHTOB Ha OCHOBE MeTo/a [ anepkuHa.
[Tpaktuyeckoe 3anstue Neb. I[TpuHuuns! pa30ueHus MIOCKUX 001acTeil Ha KOHEYHbIE SJIEMEHThI
[Tpaktudeckoe 3ansTre Ne6. AnmpokcHMaIysl JIMHEHHBIME MHOTOYJICHAMHU W Oa3uCHbIE (yHK-
LUH.
[TpakTrueckoe 3ansatue Ne/. Cnabast GopMyJIMpOBKa KOHEUHO-3JIEMEHTHOIO MeTo/a [ anepkuHa.

JlomalllHee 3ajlaHie HaIpaBICHO HAa CaMOCTOATENBbHOE peleHue ypaBHeHus Ilyaccona
JUI 3aJJaHHON (YHKLUU JBYX MEPEMEHHBIX METOJOM KOHEUHBIX 3JIEMEHTOB B pa3jIMYHBIX pac-
YyeTHbIX oOusacTsax. [lpu peanuzanuu ajaropuTMOB 3aJaHMs JUIs aHAIW3a TOYHOCTH METO/OB
HE00XO0AUMO ISl KaXJI0T0 U3 HUX IPOBOJUTH UCCIIE0BAaHKE IO CIEAYIOUIeH cxeme:

1. HammcaTh MOCTaHOBKY 3aJ]a4i — ONIPENIENIUTH IS 3aJaHHON (PYHKITUY,

2. IlpaByto uactb ypaBHeHMs [lyaccoHa M rpaHHUYHBIE YCIIOBHS HA CTEHKaX pacyeTHOM
obnacru;

3. OmnpenenuTh BappUpyeMble TapaMeTpbl METOIa;

4. TlpuBectu mporpaMMHylo peanu3anuio Ha si3bike Cu unu Cu++ mocraBieHHOU 3a-
Jla4d METOJIOM KOHEUHBIX 3JIEMEHTOB;

5. [IlpoBectu uccinenoBaHWe TOYHOCTH METOJa KOHEUYHBIX 3JIEMEHTOB IPH PELIEHUU
IIOCTaBJIEHHOW 3a/1a4M B 3aBUCUMOCTH OT THIIA TPAHUYHBIX YCIIOBUH.

AcnupaHT cJaeT NpOrpaMMHYI0 peald3allMi0 KaKJO0rO0 U3 BBIIIENIEPEUHCICHHbIX
METO/IOB B3BEIICHHBIX HEBSA30K, a TaKKe TaOIMIbl U rpaduKy, 1EMOHCTPUPYIOIINE Pe3yJIbTaThl
pelIeHrs MeTo/1a KOHEUHBIX AJIEMEHTOB IOCTaBIeHHOU 3aauu (peuenue ypasHeHus [lyaccona).
CeMecTpoBbIE 3a1aHUS JAIOTCS KaXA0My HHIUBUIYaIbHO.

Coznanue mporpaMMHON peanu3aliy, MPOBEIECHUE HCCIEIOBaHUS TOYHOCTU METOJa.
Hwxe npuBeneHsl mpuMepsbl GpyHKIUH, SBISIOMINXCS TOYHBIM peleHneM ypaBHeHus Ilyaccona
B KBa/IpaTHON 00JIaCTH € 3aJaHHBIMU IPAaHUYHBIMU YCIOBUSIMH, PEKOMEHIYEMBIX JJIsl PELLICHUS B
paMKax BBIIIOJIHEHHUSI CEMECTPOBOTO 3a/1aHU.

1. uzxyl,OSxél,OSyél.‘
2. u=x*+y* -1<x<l1, -1<y<lI.
3. u=2xy’ —4x, -5<x<3,4< y<6.

4. u=Sinx+y’, —r<x<m, 0<y<l.



5.3. OneHoYHbIe MaTepUAJIbI (OLIEHOYHBbIE CPEACTBA), HCNOJIb3yeMble /s IK3aMeHa
[To mucuuruIMHE MPEayCMOTPEH 3K3aMeH. DK3aMEHAIlMOHHBIN OWUJIET COCTOMT M3 3 BO-
1pocoB. THUIIOBBIE BOIPOCH! IK3aMEHA IIPUBEIEHBI B BOIIPOCAX CAMOIIOAIOTOBKHU.

Bompoc 1 —u3  mepeuns BonpocoB 1-19 camMocTOSATEIbHOM NOATOTOBKH K YK3aMEHY.
Bonpoc 2 — u3 nepeunst BonpocoB 20-37 caMOCTOSTENEHON OJATOTOBKU K IK3aMEHY.
Bormpoc 3 — u3 nepeuHs MpakTUYECKUX 3aJaHUH IS TOJTOTOBKH K 9K3aMEHY.

54.

MeToanka OLEHKH Pe3yJbTAaTOB 00ydYeHusi mo aucoumnianHe «KoHeuHo-

JIEMEHTHBIN aHAJIN3 B TEXHHYECKHX CHCTEMAX»
Tabnuma 2. [Tokazarenu olieHUBaHUS PE3YIHTATOB OOYUCHHUS B BUJIE 3HAHUM

[IIxana oue- Kpurepuu onenuBanus
HUBaHUS
JIEMOHCTPUPYET IN1yOOKOe 3HaHUE TEOPETHUECKOT0 MaTepuaa, yMeHue o0oc-
5 HOBAHHO M3JIaraTh CBOM MBICIIH 110 00CYKJJa€MbIM BOIIPOCAM, CIIOCOOHOCTb
«OTJIUYHO» IIOJIHO, ITPABUJIBHO U APTYMCHTHUPOBAHHO OTBCYATh HA BOIIPOCHI, IIPUBOJIUTH
pUMEPBI
4 JI€MOHCTPHUPYET 3HAaHHE TEOPETUUYECKOT0 MaTepuaa, ero rnocjae10BareabHoe
«XODOLIOY W3JI0KEHHE, CTIOCOOHOCTD MTPUBOANUTE IIPUMEPHI, TOIYCKACT CAMHIYHBIC
P OLIMOKHM, HCTIpaBIIsi€MbIe TIOCIIE 3aMEUaHus MIPEroaaBaTelis
3 JE€MOHCTPHUPYET HENOJIHOE, ()parMEHTapHOE 3HAHUE TEOPETUYECKOrO MaTepHa-
(Y IOBIETEO Ja, Tpedyrollee HaBO AKX BOIPOCOB IpenojaBaress, JOIyCcKaeT CyIlecTBEH-
yHTeJILHo» HbIE OIIMOKHY B €T0 W3JIOKECHHH, 3aTPYIHACTCSA B IPUBEICHUN TIPUMEPOB U
P (opMyIMPOBKE BBHIBOJIOB
2 JIEMOHCTPHUPYET CYIIECTBEHHBIE MPOOEIIbl B 3HAHUM TEOPETUUYECKOI'0 MaTepHa-
«HEeyJI0BJIE- Ja, He CIOCOOEH ero M3JIOKHUTh U OTBETHTH Ha HaBOJAIIHME BOIIPOCHI MTPETo/1a-
TBOPUTEIBHO» BaTellsl, HE MOXKET IIPUBECTU MPUMEPHI

Tabnuma 3. [lokazaTenu olleHMBaHUS PE3yAbTATOB 00YUYEHHUS B BUJIE YMEHUN U BJIaJICHUN

IIIxana ore- Kputepuu onenuBanust
HUBaHUSA
JEMOHCTPHUPYET CIIOCOOHOCTh MPUMEHSITh 3HAHHE TEOPETHUECKOT0 MaTepuaia
5 TP BBITIOJTHEHUH 3aJIaHUsI, TIOCIIEI0BATENLHO U MPABWIIHLHO BBITIOTHSET 3a/1a-
«OTITMYIHOY HUS, yMeeT 000CHOBAaHHO M3JIaraTh CBOM MBICIH U JAeNaTh HEOOXOAUMBIE BbI-
BOJBI
JEMOHCTPHUPYET CITIOCOOHOCTh MPUMEHSITh 3HAHHE TEOPETHUECKOT0 MaTepuaia
4 MIPU BBITIOJTHEHUH 3aJIaHUsI, TIOCIIEI0BATENLHO U MIPABWIIHLHO BBITTOTHSIET 3a71a-
«XOpOIION HUS, yMeeT 000CHOBAaHHO M3JIaraTh CBOM MBICIH U JeNIaTh HEOOXOJMMbIE BbI-
BOJIbI, IOMTYCKAET €IMHUYHBIE OIMOKH, UCTIPABIIsIEMbIE TIOCTIE 3aMEUaHUsI TIpe-
rogaBaTelIst
JEMOHCTPHUPYET OTAeTIbHbIC, HECHCTEMaTU3UPOBAaHHBIEC HABBIKH, HE CIIOCOOEH
3 MPUMEHUTH 3HAHUE TEOPETUUECKOTO MaTepHasia P BHITIOJHEHUU 3a/1aHuS,
«YIOBIETBO- | HCIBITHIBAET 3aTPYJHEHUS U TOMYCKAET OITMOKY MPH BBIMOJTHEHUN 3aaHUs,
PHUTEITBHOY BBITIOJTHSIET 3aJjaHUE TIPH MOJICKa3Ke MPEnoaaBaTelis, 3aTpyaaseTcs B popmy-
JUPOBKE BHIBOJIOB
2 HE CITOCOOEH MPaBUIILHO BBHIMIOJHUTD 3a/1aHNUE
«HEYJIOBJIe-

TBOPUTCIIBHO»




6. YYHEBHO-METOJNMYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHHUE

JAUCHUIIJINHBI
a) OcHOBHas1 JIUTEpPaTYpa:
S0 ABTOpBI, COCTA- H31aTe1bCcTBO
3Ha- ’ 3arjiaBue bubanorexka ’
BHTEJIH roa
YyeHune
JI1.1 [Hacenkua A.B., MoaenupoBaHue CBS- OBbC YHuepcurer- PoctoB-Ha-
Hacenxuna A.A. 3aHHBIX 33/1a4: MaTeMa- | CcKasg OuOnmoTexa Hony; Taran-
TUYECKHE MTOCTAHOBKH ONLINE por: FOxHbIit
Y KOHEYHO- Pexxum nocryma: denepanbHbII
SIIEMEHTHBIE TeXHOIO-  |https://biblioclub.ru/in  yauBepcurer,
run: yueOHoe nocooue |dex.php?page=book& 2019.
1d=577955
JI1.2 | I'amanua M.II., MeToabI YHCIEHHOTO HTBb CTU HUTY | M.: MI'TV um.
Cagenkos E.b. aHalM3a MareMaTuye- «MUCuC» H.D baymana,
CKUX MOJeNEH 2010.
JI1.3 | Kunkun B.A. Beenenue B metog ko- | ObC YHusepcurer- CaHKT-
HEYHOTO 2JICMCHTA: ckas OubauoTeka [TeTepOypr:
yuebHoe rmocobue ONLINE IIpocnekt
Pexxum nocryna: Hayxku, 2014.
https://biblioclub.ru
/index.php?page=b
00k&id=565839
0) lonosiHuTeIbLHAS JINTEPATypa:
s ABTOpBI U3naTenn-
3HaYe ’ 3ariaBue bubauoreka
e COCTABHUTEIH CTBO, I'0J1
JI1.1 | bap6otpko A.I1., OcHOBBI TEOpUH MaTe- HTb CTU HUTY Crapblit
I'magermkua A.O. MaTH4YECKOI'0 MOJIEIH- «MHUCuCs» Ockoi:
pOBaHUSA THT, 2008.
JI'1.2 | Baxsanos H.C. , YwuciieHHbIe METOIBI: OBC YuuBepcurerckas| Mocksa:
Kuakos H.IL. , Ko-| yue6HOE mmocobue oubmmoreka ONLINE | JlaGopato-
6enpkoB I'.M. Pexum nocryna: pus 3Ha-
https://biblioclub.ru/ind| wwii, 2020.
ex.php?page=book&id=
566895
JI1.3 | Paguna B.II. Meron koneunbix s5e- (OBC YHuBepcurerckas; Mocksa:
Camorun 1O.H., MeHTOB B nuHamuye- | Oubmuorexka ONLINE |  dusmart-
Yupkos B.I1. CKHX 3aJiayax Compo- Pexum nocryna: T, 2013.
TUBJIeHHA Matepuainos : | https://biblioclub.ru/i
yueOHOe mocooue : ndex.php?page=book
&id=275558.
JI 1.4 | BacunbeB @.I1 Meroap! ontumuzanun: |(IObC YauBepcurerckas| Mocksa:
yuebnuk. Y. 1. Koneu- | 6ubmmnorexka ONLINE | MIITHMO,
HOMEpHBIE 3aJ1a4M OIl- Pexxum nocryna: 2011.
tumusanuu. [Ipunmun | https://biblioclub.rufi
Makcumyma. lunamu- | ndex.php?page=book
4eCcKoe IMPOrpaMMHpO- &id=63313
BaHUE.



https://biblioclub.ru/index.php?page=author_red&id=194769
https://biblioclub.ru/index.php?page=author_red&id=194771
https://biblioclub.ru/index.php?page=book&id=577955
https://biblioclub.ru/index.php?page=book&id=577955
https://biblioclub.ru/index.php?page=book&id=577955
https://biblioclub.ru/index.php?page=book&id=565839
https://biblioclub.ru/index.php?page=book&id=565839
https://biblioclub.ru/index.php?page=book&id=565839
https://biblioclub.ru/index.php?page=book&id=566895
https://biblioclub.ru/index.php?page=book&id=566895
https://biblioclub.ru/index.php?page=book&id=566895
https://biblioclub.ru/index.php?page=book&id=275558
https://biblioclub.ru/index.php?page=book&id=275558
https://biblioclub.ru/index.php?page=book&id=275558
https://biblioclub.ru/index.php?page=book&id=63313
https://biblioclub.ru/index.php?page=book&id=63313
https://biblioclub.ru/index.php?page=book&id=63313

B) IlepeyeHb MeTOAMYECKHMX  MATEPHAJTIOB, PeCcypcoB  HMH(OPMAIMOHHO-
TeJIEKOMMYHUKANIUOHHO  cetu  «MHTepHeT», MNPOrpaMMHOro  odecrnedyeHuss M
HHGPOPMANIMOHHBIX  CIPABOYHBLIX CHCTEM H  NPOo(PecCHOHATBbHBIX (a3 JaHHBIX,
HE00X0AMMBIH 1JI1 OCBOCHHUS IMCIMIIJINHDI

ABTOpBI, €O- H3pareancTBO

O6o3Hauenne PEl, 3arnaBue Bubanorexa g ’
CTABHUTEJIH ToJt

J3.1 Kabynosa E.I'., | KoneuHo-3eMeHTHBII HTb Crapsiit  Ockout:

TutoBa A.IL aHamu3 B TexHumueckux | CTU HUTY | CTU HUTY
cucremax: Meroauue- «MUCuCx» «MHUCuCp,
CKHE yKa3aHHUs K Ipak- 2020. - 36 c.
THYCCKUM 3aHATUSM U
BBIIIOJIHCHUIO  JIOMAIII-
HETO 3aJIaHus

Ilepedyennb pecypcoB nHGOPMALNMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «AHTepHeT»

o1 Meroa KOHEYHBIX 3JIEMEHTOB. [[puMeHeHne B HHKEHEPHOU IIPAKTHKE.
https://www.youtube.com/watch?v=DMWH_oPfNVM

92 Mertona KoHEeUHBIX 3JeMeHTOB. OCHOBBI.
https://www.youtube.com/watch?v=aa4cjQ14B3Q

33 MeTo/1 KOHEUHBIX JIEMEHTOB. 3a7a4a TeIIONPOBOIHOCTH.
https://www.youtube.com/watch?v=MRknrVIwF4Y

24 Pemenne kpaeBbIX 3a/1a4 METOJIOM KOHEYHBIX Pa3HOCTEM.
https://www.youtube.com/watch?v=1IHyAyHi7eo

95 Metop 'anepkuna
https://www.youtube.com/watch?v=TogWhb27rxJ8

26 OCHOBBI METO/IOB KOHEUHBIX AJIEMEHTOB M MPOCTEHIIIasi pa3HOCTHAS CXeMa

https://www.youtube.com/watch?v=ieLiVVeeibh8

IlepeyeHb MPOrpaMMHOro o0eceYeHusl

11 Microsoft Windows

I12 Microsoft Office

13 Turbo Pascal (onmaiin KoMmuIsToOp)

114 Dev C++ (oHIaliH KOMIIWIIATOD)

IlepeyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM M NMPOdeccHOHATBHBIX 023 JaHHBIX

N1 CrnpaBouHo-nipaBoBas cucreMa «Koncynbrant [Tnrocy

n2 Onekrponnas oudanoreka HUTY «MUCuCy. octyn: http://elibrary.misis.ru

n3 OnekTpoHHas OuOIMOTEYHas CHUCTeMa «YHHBEpCUTETCKas OubinoTexa»
ONLINE. docryn https://biblioclub.ru/

n4 OnexTpoHHO-0nbaHoTeuHast cuctema «IPR BOOKSy. loctym:
http://www.iprbookshop.ru/

ns Hayunas snekrponnas 6ubnuoreka «eLIBRARY.RU». locTym:

https://elibrary.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIVINHBI
Aymuropust Ne213 (309516, Benropoackas 06i1., T. Ctapsrit Ockod1, Mukpopaiion Maka-
penko, 1om 400)
JlaBoparopust 5KOHOMETPHUUECKHUX U CTATUCTUYECKUX MCCIIEOBAHUN
[TepeueHb 0OCHOBHOTO 000PYIOBaHMsI, y4eOHO-HATIISAHBIX TOCOOUI:
- KOMIUJIEKT MeOemu /1715 MpernoiaBares,
- KOMILUIEKT MeOen A7 00ydaronuxcs Ha 25 mocalouHbIX MECT,
- JOCKa ayAUTOpHasl,
- KOMIIBIOTEP-MOHOOJIOK — 10 mT.,



https://www.youtube.com/watch?v=DMWH_oPfNVM
https://www.youtube.com/watch?v=aa4cjQI4B3Q
https://www.youtube.com/watch?v=MRknrVlwF4Y
https://www.youtube.com/watch?v=1lHyAyHi7eo
https://www.youtube.com/watch?v=TogWb27rxJ8
https://www.youtube.com/watch?v=ieLiVVeeib8
http://elibrary.misis.ru/
https://biblioclub.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/

- KOMIIBIOTED,

- IPOEKTOP,

- DKpaH HACTECHHBIM.
[IporpammHoe obecrieueHue:

- Microsoft Windows,

- Microsoft Office,

- Kaspersky Endpoint Security,

- Linux mint,

- Liber Office,

- Turbo Pascal (onaiin KOMIHIATOD),
- Dev C++ (onHnaitH KOMIHAIISATOP).

2. IlomerieHue it CaMOCTOSATENBLHOM paboThI

Aynutopus Nel07 (309516, benaropoackas o6i., r. Craperit Ockoun, Mukpopaiion Maka-
pEHKO, oM 3a).

Jla6opartopust CAITP

[TepedyeHb OCHOBHOTO 000PYIOBaHMSI, yueOHO-HATIISAHBIX TTOCOOMI:

- KOMIUJIEKT MeOemH /1715 perno/iaBares,

- KOMIUICKT MeOemH i1 00yJaronmmxcs Ha 24 mocaJI09HbIX MECT,

- TOCKa ayAUTOpHAs,

- KOMIIIOTEp — 8§ IT.,

- IPOEKTOD,

- BKpaH HaCTEHHO-TIOTOJIOYHBIM.

[TporpammHoe obecrieueHue:

- Microsoft Windows,

- Microsoft Office,

- KOMPAS-3D,

- ANSYS,

- UHTEpaKTUBHAs MyJIbTHMEUIHAs yuyeOHas cuctema SYMPlus,

- Kaspersky Endpoint Security.

B nomenienuu Ay caMoCTOATENbHOW pabOThl 00yUaIOIUXCsl UMEETCs TMOIKIIOUEHHE K
ceTu «VIHTepHET» U JOCTYII B AIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTEIbHYIO Cpelly OpraHu-
3alUH.

ITpu HeoOxoauMocTH paboyasi mporpaMMa JUCHMILIUHBI (MOJYJIsl) MOXKET OBITH ajarf-
THpOBaHa JJis1 obecriedeHus: 00pa30BaTENbHOIO MPOLlEcca HHBAIKMIOB U JIUI] C OTPaHUYEHHBIMU
BO3MO>KHOCTSIMH 3/J0POBbsI, B TOM UHUCIIE JUIs OOyYeHUs C IPUMEHEHUEM JAUCTaHIIMOHHBIX 00pa-
30BaTeIbHBIX TeXHOJOTUH. {15 3TOro Tpedyercs 3asBiIeHUE acCUpaHTA (€ro 3aKOHHOTO Mpe-
CTaBUTEJISA) U 3aKII0UYEHHE NICUXO0JIOro-MeaAuKo-neaarornyeckoit komuccuu (IIMIIK).

8. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUAIOLIUXCA ITO U3YUEHUTIO
JUCHUIIJINHBI

JIyist myd1iero yCBOGHUS U 3aKPETIEHUs OCHOBHBIX TEOPETUYECKUX MPUIIOKEHHUHN U3ydaeMo-
ro Kypca MpeayCMOTPEHO MPOBEAECHUE MPAKTUYECKUX 3aHATHH. HeoOXoaumbIM yclioBHEM
YCTENTHOTO YYacTHsl B MPAKTUYECKUX 3aHITUSIX SIBISETCS CAMOCTOSITeNIbHAS TIOJrOTOBKa 00y4Ya-
FOIIUXCA.

KauecTBeHHOE OCBOCHHE TUCIUTUTMHBI BO3MOKHO TOJIBKO MPH CHCTEMAaTHYECKOW CaMOCTOsI-
TenpHON paboTre oOydwaromierocs. OTnenbHbIe y4eOHbIE BOMPOCH BEIHOCITCS Ha CaMOCTOSITEIb-
HYIO MPOPabOTKY ¥ KOHTPOIUPYIOTCS TOCPEACTBOM TEKYIIEH aTTeCTAllUU.

CamocrosTenpHas paboTa 00YJIarOIUXCsl OCYIIECTBIISETCS U KOHTPOJIUPYETCS ¢ TIOMOIIBIO:
- BOIIPOCOB JIJIsi CAMOKOHTPOJIS;

- 3aIIUTHI JOMAITHUX 3aJaHNH;
- 3aIIUTHI TPAKTUIECKUX PabOT.



