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1 OBBEKT, HEJIb 1 3AJIAYX OCBOEHUA JTUCIUIIJIMHbI

JIMCIUIIMHA paccMaTpHUBAEeT BOIIPOCHI, CBS3AHHBIE C TEOPUEH M MPAKTUKOW MPOBEACHUS HAYIHBIX
UCCIIEIOBAaHMI B TEXHUYECKUX HAyKax B 11€JIOM M B HampaBieHUU «MeTauryprus» B 4aCTHOCTH.

Llenp AWMCHMIUIMHBI - W3y4EHHE MAarkuCTPaHTAMH METOJNOB TIPOBEACHUS TEOPETUYECKUX U
IKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN B TEXHUUECKUX HAyKaX.

B pe3ynbrare n3ydeHus AUCHMIUIMHBI CTYCHT JOJKEH:

3HaAmMb: OCHOBHBIE MAaTEMAaTUYECKHE METOJbl YMCIEHHOTO MHTEIPUPOBAHMUS; MPUHIMIIEI pabOTHI C
MaTEeMaTHYECKUMH MOJICIISIMH, BBIPQKEHHBIMH aIreOpandecKuMH M TPAHCICHICHTHBIMH YPAaBHEHUSIMH;
OPUHIUIBL  pabOTBI ¢ MaTeMaTHYeCKMMH  MOJENSAMH,  BBIP@KEHHBIMH  OOBIKHOBEHHBIMHU
middepeHMaTbHBIME  YPaBHEHHSAMH M WX CHUCTEMaMH{; HPUHIMIBI PadOTHl C MaTeMaTHYECKHMHU
MOJIENISIMU, BBIPQXKEHHBIMU (P (EepeHIINATIBHBIMU YPAaBHEHUSIMH B YAaCTHBIX INPOU3BOJHBIX; OCHOBBI
JMCIIEPCHOHHOTO aHAJIN3a; OCHOBBI KOPPEIALMOHHOTO aHAIN3a; OCHOBHI IUIAHWPOBAHUS HKCIIEPUMEHTA,
OCHOBBI pPa3pabOTKM METOJUKU TIPOBEIEHHUS SKCIECPUMEHTAJIBHBIX HCCIEIOBAaHUA B KOHKPETHBIX
YCIIOBUSIX.

yMemb: COCTAaBIISATh M HUCIOJB30BaTh MaTeMaTHUECKHME MOJeIM Ha 0Oa3ze anreOpandyeckux Hu
TPAaHCUEH/ACHTHBIX YPaBHCHHMH; COCTaBIATH M MCHOJB30BAaTh MaTeMaTH4YeCKHe Mojaenu Ha 0ase
OOBIKHOBEHHBIX A depeHInanbHbIX ypaBHEHHMM M WX CHCTEM; COCTaBIsATh M HCIOJIb30BATh
MaTeMaTHYecKue Mojenu Ha 0aze audQepeHInanbHbIX YpPaBHEHHWH B YACTHBIX IPOU3BOJHBIX;
MOJIb30BAThC  METOJAMHM YHCJICHHOTO HMHTETPUPOBAHMS;, MPOM3BOJUTH CpPAaBHEHHE JUCHEPCHH U
HECKOJIBKAX BBIOOPOYHBIX CPEJHHX; MPOBEPATH HAIMYUE CTATHCTHUECKON CBSI3M MEXKAY JAAHHBIMH TIPH
MIOMOIIIM METOAOB KOPPEJISLMOHHOTO aHaJIM3a; COCTABIATh MATPHILY TUIAHUPOBAHHS SKCIIEPHUMEHTA JIJIs
MPOCTEUININX CIIy9aeB; ONPENCIATh 3HadeHUs KOA((HUIIMEHTOB perpeccur B pe3yibTaTe 00padoTKH
pe3yabTaTOB IUIAHUPYEMOT'O SKCIIEPUMEHTa W MPOBEPATh MX 3HAYMMOCTB; Pa3padaThiBaTh METOAMKY
IPOBEJICHNUS SKCIIEPUMEHTAIBHBIX HCCIICAOBAHNI B KOHKPETHBIX YCIOBHUSX.

énadems: HaBbIKAMM INPUMEHEHHMS OCHOBHBIX MAaTEMaTHUYECKUX METOAOB  YHCIEHHOIO
MHTETPUPOBAHMS;  COCTABICHHMS M  pEIM3alMd  MaTeMaTHYeCKUX  MoOAeiel,  BBIPaKCHHBIX
anreOpanyecKUMHU M TPAHCLEHACHTHBIMU YPAaBHEHUSMH, COCTABJICHUS M peau3alliil MaTeMaTHYEeCKUX
Mozesel, BBIPQKEHHBIX OOBIKHOBEHHBIMH H(depeHInaTbHBIMU YPaBHEHUSAMH W HX CHCTEMaMH;
UCTIOJIb30BaHUSI MHCTPYMEHTOB JUCIEPCHOHHOTO aHalU3a M KOPPESIIMOHHOTO aHaIM3a; MJIaHUPOBAHUS
9KCIIEPUMEHTA.

[lepeunciennble pe3yabTaTbl OOYYEHHs SBISIOTCS OCHOBOM st (DOPMHPOBAHHUS CIETYIOLIHX
KOMIIETECHIINH:

VYK-1 - cmocobeH oOCymecTBISATh KPUTHUECKUH aHanu3 MpOoOJIEMHBIX CHUTYallMii Ha OCHOBE
CHCTEMHOTO TIOAX0/1a, BBIPA0AThIBATh CTPATETHIO JCHCTBHIA;

OIIK-2 - cnocoOeH pa3pabaThiBaTh HAYYHO-TEXHHYECKYIO, TPOEKTHYIO U  CIY)KEOHYIO
JOKYMEHTAINI0, 0(OPMIIATh HAyYHO-TEXHUUECKHE OTUYETHI, 0030pHI, IyOIMKaLH, PELCH3NN;

2 MECTO JUCHUILIMHBI B OCHOBHOM OBPA3OBATEJIBHOM MPOT'PAMME

JucnuriuHa OTHOCUTCS K 00s13aTeNibHON YacTH bioka 1 nucnurmiivnH (Moaysiei) yaeOHOro rmiaHa.

JuctummHaa Oasupyercs Ha 3HAHHUSIX M YMEHHSIX, KOTOPBIC CTYACHT MPHOOpEN MPH OCBOCHHUH
MPEAMICCTBYIOMNUX JAUCIUIUIMH, COOTBETCTBYIOIIMX IJIaHY MOATOTOBKM OakajJaBpOB IO HaIPaBJICHHUIO
22.03.02 «Metamnyprus». B ninaHe moaroToBKM MarucTpoB 1o HampasieHuio 22.04.02 «Metanmyprusi»
U1 W3y4YeHUs JaHHOW JUCHUIUIMHBI BaXKHbI 3HAHWS, TPUOOPETEHHBIE TMPU M3YYCHHH Kypca
«MeTonoJIorusl U METOIbl HAYYHBIX HCCIIEI0BAHUI.

3HaHUSA U YMEHUS, TPUOOPETEHHBIC TP OCBOCHUU JTAHHOMW TUCIUTIIINHBI, PEATU3YyIOTCS CTYACHTOM
IPU BBIIOJIHEHUH HAyYHO-WCCIIEOBATENLCKONH PabOThl M MPOXOXKACHUHM TOCYAaPCTBEHHOW HTOTOBOM
aTTEeCTaIMY.



3 CTPYKTYPA U COAEP KAHUE JTUCHUITJIMHBI

3.1 PacnipenesieHue y4eOHbIX YaCOB M0 TeMaM JUCHHUILVIMHBI U BUIAM 3aHATHI

KomnaecTBo yacos
HanmenoBanne TeMbl (ounan/3a0unas dpopma)
(comepKaTenbHBIX MOJTyJICH) B B TOM qlgne
cero Jlexmu | JIaGop. ( Cepl\jf;.) CpP
Tema 1. MaTeMaTU4eCKHE METOILI YUCICHHOIO 9/12 5/ i o). 3/12
WHTETPUPOBAHUS
Tema 2. MaremaTuuecKkre MOZEIH, BBIPA)KEHHbIE
anreOpaMdecKUMHU U TPAHCUEHICHTHBIMU 11/13 5/1 - 2/1 5/11
YpaBHEHUSIMH
Tema 3. MaremaTuuecKkrue MOJIETU, BbIPAKEHHbBIC
OOBIKHOBCHHBIMU U PEpeHIIHATBHBIME 11/13 4/1 - 2/- 5/12
YpaBHEHHUSIMH U X CHCTEMaMU
Tema 4. MaremaTuuecKrue MOJIETN, BBIPAXKEHHbBIE
nudepeHMantbHBIMUA YPAaBHEHUAME B YACTHBIX 11/12 4/- - 3/- 4/12
MIPOU3BOJIHBIX
Tema 5. JluciepcOHHBII aHATH3 11/12 4/- - 2/- 5/12
Tema 6. KoppensinoHHbIH aHanu3 11/13 4/1 - 2/1 4/11
Tema 7. OCHOBBI TUTAHUPOBAHUS FIKCIICPUMEHTA 11/13 4/1 - 2/- 5/12
Tema 8. OCHOBBI METOI0JIOTUHU TTPOBECHUS
SKCIIEPMMEHTAIILHBIX UCCIICIOBAHMUIT B 11/14 4/- - 2/- 4/14
MIPOM3BOJICTBEHHBIX U JJAOOPATOPHBIX YCIAOBUIX
KonrtakTHas paboTa (I0moJHUTEIbHAS) 4/6
KypcoBasi pa6ora (mpoeKT) -/- -/-
HToro mo BuaaM 3aHATHIT 90/108 | 34/4 17/2 35/96
Kontpoib 54/36
Hroro: 144/144

d)opanOBaHne KOMIIeTEHIIMH B pe3yabTaTe OCBOCHUA TEM THUCHUIIJINHBI

Komnerennuu TeMbl TUCUUIUIMHBI, HAlleTICHHbIE HA ()OPMHUPOBAHUE
KOMIIETEHIINH
YK-1 Tema 1-8
OIIK-2 Tema 1-8
3.2 Jleknun

Tema 1. MaremaTuueckue METOIbI YHUCIEHHOTO HHTETPUPOBAHUS

Conepxkanue Tembl 1:

MareMaTnyeckue METOJAbl YHUCIEHHOTO HWHTETPUPOBAHUS: METOJA NPSIMOYTOJbHHUKOB, METOJ
Tpamnenuii, metox Hetorona-Koreca, meton napabom u T.1.

Jlureparypa k Teme 1: [1, 2, 3, 4]

Tema 2. MaremaTudeckue MOJCIN, BBIPAKEHHBIE aNTeOpandecKUMH W TPaHCIEHIACHTHBIMH
YpaBHEHUAMU
CoaeprxkaHue TEMEI 2:




Peanusanys MaTeMaTHYECKHX MOJEJIEH, BHIPAKEHHBIX aIreOpanuyecKMMU W TPAHCIEHIEHTHBIMU
YPaBHEHUSIMH: METOJI TIPOCTOM WTEpAIMH, METO MOJOBUHHOTO JEJICHHUS, METO XOP, METO CEKYIIHX,
METOJI KaCcaTeJIbHBIX

Jlutepatypa k Teme 2: [1, 2, 3, 4]

Tema 3. Maremaruueckue MOJENH, BBIPAKCHHBIE OOBIKHOBEHHBIMH JH(PEpEeHINATHHBIMU
YpaBHEHUSMH U UX CUCTEMaMU

CopaepxaHue TeMbI 3:

MareMaTtnueckre MOJCIH, BhIPaKEHHbIE OOBIKHOBEHHBIMHU TU(DPEpEeHIINATBPHBIMA YPAaBHECHUSIMHU
AU HUX CHCTEMAMHU: IIOCTPOCHHUE Mojenei, peanm3amus wmozenedt (meton Ditnepa-Komwy,
MoauUIIMPOBAHHBIN MeTO T Diiniepa, meto Pyrre-KyrTsr, ).

Jlutepatypa k Teme 3: [1, 2, 3, 4]

Tema 4. MaremMaTudeckue MOJIENH, BEIpaXeHHbIC () (epeHIIMaTbHBIMA YPABHEHUSMH B YACTHBIX
MIPOM3BOTHBIX

CopnepkaHue TeMBI 4:

MaremMaTnyeckue MOJeNH, BbIpakeHHbIC AuGGEepEeHIINATbHBIMA YPaBHEHUSAMH B YaCTHBIX
MPOU3BOJHBIX: 3a/Jaud TEIUJIONMPOBOAHOCTH, 3a/layd MAaCCONEpPEeHoca, 3aJaud TUAPOra3oduHaAMHUKH.
UucnenHas peain3anusi MATEMAaTHYECKUX MOJIEIICH.

Jlutepatypa k Teme 4: [1, 2, 3, 4]

Tema 5. JlucriepCHOHHBIN aHAIU3

ConepxaHue TeMBI 5:

JlMCriepcHOHHBIM ~ aHaJM3: CpaBHEHHE JHUCIEPCHUN, CpPaBHEHHWE BBIOOPOYHBIX  CPEIHHX,
IIPAKTUYECKOE IIPUMEHEHUE.

Jlutepatypa k Teme 5: [1, 2, 3, 4]

Tema 6. KoppensunoHHslii aHaIN3

ConepxaHuie TeMsbl 6:

KoppensiuoHHbIil aHamu3: UCCIeA0BaHNE HATMYUS CTATUCTHYECKON CBS3M MEXKIY BETUIMHAMH.
Koaddurment koppensinum, orieHKa CTeTIeHH CBSI3H.

Jlutepatypa k Teme 6: [1, 2, 3, 4]

Tema 7. OCHOBBI JITAHUPOBAHUS IKCIIEPUMEHTA

ConepxaHue TeMBI 7:

[TnanupoBaHue SKCIEPUMEHTA: TOHATUE TUIaHA SKCIEPUMEHTA, KIacCU(UKAIMS IIAaHOB, YPOBHHU
U MHTEpBaJbl BapbUPOBaHUS, MAaTpHLla IJIAHUPOBaHUA dKcnepuMeHTa. OmnpeneneHue kod3(h(UIMEHTOB
ypaBHeHHsT perpeccur. OneHka Boclpou3BoauMocTu. IlpoBepka 3HaunMocTH K03(duumeHToB
perpeccum.

Jlutepatypa k Teme 7: [1, 2, 3, 4]

Tema 8. OCHOBBI METOJNOJIOTMM NIPOBEIAEHHUS OSKCIIEPUMEHTAIBHBIX HCCIEIOBAHUNH B
IIPOM3BOJICTBEHHBIX U JA0OPATOPHBIX YCIOBUAX

ConepxaHue TeMHI 8:

AHann3 o0beKTa McCIel0BaHUs, BBIOOP U3MEPSAEMBIX BEJIMYMH U CPEACTB U3MEPEHHUs, CO3JlaHHE
YCIIOBUH AJIs1 CHU)KEHHUS TOTPEIIHOCTH 3aMEPOB.

Jlureparypa k teme 8: [1, 2, 3, 4]




3.3 lIpakTHyecKkue (CEeMUHAPCKHUE) 3aAHATHS

Ne Oo0bem, | Jlurepa
Tema 3ausaTus
n/n yac. Typa
1 MaremaTH4eCKHEe METO/IbI YUCIIEHHOTO HHTCTPUPOBAHUS 2/- [1, 5]
5 MaremMaTH4ecKue MOJIEIH, BEIPAKEHHBIE areOpandecKuMu U 9/ [1, 5]
TPAHCIICHICHTHBIMU YPABHCHUSMH
3 MaremMaTH4ecKue MOJIEIH, BRIPaXKEHHBIE OOBIKHOBCHHBIMHU 31 [1, 5]
auddepeHIMatbHBIMU YPAaBHEHUSIMHA U UX CHCTEMaMHU ’
4 MaremaTiH4ecKue MO , BRIPaKeHHbIE TU(GepeHITHATBLHBIMU 3. [1, 5]
YPaBHEHUSIMU B YACTHBIX IPOM3BOIHBIX ’
5 JlucriepcuoHHBIN aHATN3 2/- [1, 5]
6 KoppensiuoHnHslii aHaIn3 2/1 [1, 5]
7 OCHOBBI TUTAHUPOBAHMSI HKCIICPUMCHTA 1/- [1, 5]
8 OCHOBBI METO/IOJIOTHH TIPOBEACHHUS SKCIICPUMEHTATBHBIX 9/ [1, 5]
MCCJICIOBAHHI B IIPOU3BOJICTBEHHBIX U JJA0OPATOPHBIX YCIOBHSIX ’
Hroro: 17/2
3.4 JIaGopaTopHbie padoThI
No Tema pabosi O06nem, yac. Jlutepatypa
n/m OYHas1/3a09Has

Y4eOHBIM IJIAHOM HE 3aIlJIAaHUPOBAHO.
Hroro:

3.5 CamocrosiTesibHasi padoTa CTyIeHTa

No . O0BeM, gac.
Bunpl camocTosiTensHON pabOTHI CTY/ICHTA
/11 (ouHasi/3a04Hast)
1 | M3y4eHue JISKIIMOHHOTO MaTepHaa 21/50
2 | [logroroBka K J1abopaTopHBIM paboTam -/-
3 [ToaroroBka K NPakKTUYECKUM 3aHSATUSM 14/46
4 | BeimosHeHHE KYpCOBOil pabOThI -/-
5 | BeimongHeHHe KypcoBOTO MPOEKTa -/-
6 | BeimosHeHHe MHIUBUIYAIBLHOTO 33 [aHUs -9
Hroro: 35/96

3.6 KypcoBoii npoekT (padoTa), MHAMBHUAYAJIbHOE 3aJaHUe

VY4eOHBIM IIaHOM HE MPEYyCMOTpEHa KypcoBas padora.

Y4eOHBIM MJIaHOM MPEAYCMOTPEHO BBHIMOJHEHHE WHIUBUIYaIbHOTO 3a/1aHus Ui 3a04HON (hOPMBI
oOyuyenus. ['71aBHas 1enb WHAMBHIYaIbHOTO 3a7aHus — OOydeHHE OCHOBAaM pacyeTa; 3aKperieHHuE,
yrayoseHne u oO0O0OIIeHWe 3HAHWKM, NPUOOPETCHHBIX MPH HW3YYCHUHW TEOPHH JTOW JUCIMIUIAHEIL.
I/IHI[I/IBI/II[yaJIBHOG 3alaHUEC OKa3bIBACT COHeﬁCTBHe PA3BUTHUIO HABBIKOB CaAMOCTOSATCIIBHOI'O PCHICHUSA
TEXHUUYECKUX W/WIM TEXHOJOTWYECKUX 3adady. Pa3BUBaeT KOHCTPYKTHBHOE OTHOIIEHHE K METOoJam
PacCUuCTOB, COBCPUICHCTBYCT HABBIKU BCACHUSA U Oq)OpMJIGHI/IG HpOGKTHOﬁ JOKYMCHTAIUH. O BBLINOJIHEHUH
WHAMBUAYAIIbHOTO 3aJaHUsl COOOIIAeTcsl CTyA€HTaM B Hayalle CeMecTpa, a YCJIOBUSA K 3aJaHHUIO
NPEIOCTaBIsIETCS B TEUEHHE Mecslla TIocle Hayaia Yy4eOHOro cemecTpa IOoCie HU3YYCHHUS
COOTBETCTBYIOILIETO JEKIIMOHHOTO MaTepraia U/Uiu U3y4eHUU MaTepuaa, KOTOphIid He pacCcMaTpUBaeTCs
Ha Jekuusax. O0beM yuyeOHOH Harpy3Kd NMpH BBIOJHEHUH WHIMBUAYAJIBHOTO 3a/laHUS — HE MeHee 9
yacoB. Cllaya MHIMBUyaTbHOTO 33JaHUSI OCYLIECTBIISIETCS HE MO3HEE YeM 3a JBE HEEH 10 OKOHYaHHS
y4yeOHOTrO cemecTpa. BelmosHeHHe WHAMBUAYaJbHOTO 3afaHus ocymiectBiusiercs B uacel CPC.
PexomenayeMbIii 00bEM MOSCHUTEIBHON 3alMUCKH 10 WHIWBHAYAIbHOMY 3amaHui0 — 5-15 crpanun
dopmara A4 (210x297 mm).



3agaHue W METOAWKA PEIICHUsS WHIMBUIYAJIbHONH pabOThl MPEICTAaBICHBI B METOAUYECKUX
pexomeHaanusx [6].

4 ®OHA ONEHOYHBIX CPEACTB

4.1 Kpurepum W mKajdbl 1 HHTETPUPOBAHHOM OLICHKM YPOBHSI CHOPMHMPOBAHHOCTH
KOMIIeTeHIHI
Cocmasnarowas komnemeHyuu — noJHOMA 3HAHULL

— HYIJIEBOM YpOBEHb: HEBEPHBIC, HE apIyMEHTUPOBAHHBIC, C MHOKECTBOM IPYOBIX OMIMOOK OTBETHI
Ha BOIIPOCHI / OTBETHI Ha JBa BOIIPOCAa M3 TPEX IOJHOCTHIO OTCYTCTBYIOT. YPOBEHb 3HAHMH HIDKE
MHHHMAJIbHBIX TPEOOBaHUI;

— MUHUMQJIBHBIM YPOBEHB: JIaHbl HE IIOJIHbIE, HE TOYHBIE M aApryMEHTUPOBAHHBIC OTBETHl HA
BOTIPOCHL. YPOBEHb 3HAHUI HMKE MUHUMAJIBHBIX TpeOoBaHUH. [lOMyIIeHO MHOTO IpyObIX OIIHNOO0K;

— TIOpOTOBBIM YpPOBEHb: JaHbl HEAOCTATOYHO IIOJHBIE, TOUHBIE U aPryMEHTHUPOBAHHBIE OTBETHI Ha
BONPOCHL. [1110X0 3HaET TEPMUHBI, ONIPEAEICHUS U TIOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLICHHS,
OPUHIUIEL. [{OMyIIIeHo MHOTO HerpyObIX OIHOOK;

— CpeoHuil ypOBEHb: JaHbl JOCTAaTOYHO IIOJIHbIE, TOYHBIE M ApPryMEHTHPOBAHHBIE OTBETHI Ha
BONIPOCBL. B 1menmoMm 3HaeT TEpMHHBI, ONPENEICHMS M IIOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILIEHUS, TPUHIUIBI. JIOMyIIIEHO HECKOIBKO HErpyObIX OIIHOO0K;

— TPOABUHYTHIM ypOBEHB: JaHbI IOJIHBIE, TOUYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI Ha BOIPOCHI.
3HAeT TCPMUHBI, ONPEAEICHUS M IOHATHSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOLICHMSI, IPHHLIUIIBL.
JlonyiieHo HECKOJIbKO HerpyObIX OUIHOOK;

— BBICOKMH ypOBEHbB: JAHbI MOJHBIE, TOYHBIE U apTyMEHTHPOBAaHHBIE OTBETHI Ha BOIPOCHL. 3HAET
TEPMMHBI, ONIPEIECICHNAS U MOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOUICHMSI, TPUHLIHUIBL. JlOmyIeHo
HECKOJIBKO HETOYHOCTEH.

Cocmasnawowas KomnemeHyuu — ymeHus

— HYJEBOW YPOBEHB: IIOJHOE OTCYTCTBUE IOHMMAaHMs CYyTH METOIUKU PELICHMs 3aladd, AOIYHICHO
MHO>KECTBO IpyOeHIINX OMIMOOK / 3aJaHHsI HE BHIIIOJIHEHBI BOOOIIIE;

— MHHUMQJIBHBIA YpPOBEHB: Cl1a00e TOHUMAaHME CYTH METOAWKHM pPELICHHs 3aJaud, JOMYIICHBI
rpyOsie ommOku. Pemenus He oOocHoBaHbl. He ymeeT HCIONB30BaTh HOPMATHBHO-TEXHUYECKYIO
nutepatypy. He opueHTHpyeTcs B crienuanbHON HayYHOU JIUTEpaType, HOPMATUBHO-TIPABOBBIX aKTaX;

— TIOPOTOBBIM YPOBEHB: JOCTATOYHOE MOHUMAHUE CYTH METOJUKH DPEIICHUS 3aJa4d, JOIIYIIECHBI
omnOku. Pemenuss He Bcerga 0OOOCHOBaHBL. YMEET HCHOJIb30BaTh HOPMATHBHO-TEXHUYECKYIO
auteparypy. Cinabo OpuEHTHpYeTCs B CIELMANbHON HAaydHOW JMTepaType, HOPMATHBHO-IIPABOBBIX
aKTax;

— cpenHU YpOBEHb: B IIEJIOM MOHUMAET CyTh METOAMKH PEIIEHUs 3a/Jadyd, JOMYIICHbI OIMIMOKH.
Pemenus He Bcerga 0OOCHOBaHBI. YMEET HCHOJIb30BATH HOPMATUBHO-TEXHHUYECKYIO U CIIELUAIBHYIO
HAy4YHYIO JIMTEPATYpPy, HOPMATUBHO-TIPABOBBIE AKThI;

— TPOABUHYTHIM YPOBEHb: B LIE€JIOM IIOHUMAEeT CyTh METOAMKHM PELICHUs 3aJaud, JOIYIIEHbI
HeTOYHOCTU. CrocoOeH 00O0CHOBaTh pPELICHMs. YMEET MCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U
CHEHUAJIbHYI0 HAYYHYIO JIUTEPATypy, HOPMaTUBHO-TIPABOBBIE AKTHI;

— BBICOKHI YPOBEHb: IOHUMAET CYyTh METOJUKH pelieHus 3a1auu. CriocobeH 000CHOBATh PEIICHUSI.
YMeeT HCIonb30BaTh HOPMATHMBHO-TEXHMYECKYI0 M CIICHUAIBHYI0 HAy4YHYHO JIMTEPaTypy, MEpPeIOBOU
3apyOeKHBIH OIBIT, HOPMATHBHO-TIPABOBBIE AKTHI.

Cocmasnarowas komnemenyuu — 61a0eHue HagblKamu

—  HYJEBOM ypOBEHb: HE NPOJEMOHCTPUPOBAJ HABBIKM BBIOJHEHHS NMPO(ECCHOHAIBHBIX 3ajad.
HcnpIThIBaeT CylIECTBEHHBIE TPYAHOCTH IIPU BBIIOJIHEHUN OTJIENbHBIX 3a/laHUM;

— MHHUMQJIBHBIA YpPOBEHb: HE MPOJAEMOHCTPUPOBAT HABBIKM BBINOJHEHHUS MPO(HECCHOHATBHBIX
3aza4. VcIIbITHIBAaET CYIIECTBEHHBIE TPYIHOCTH NP BBIIIOJIHEHNN OTJENbHBIX 3a/1aHU;



- HOpOI‘OBBIﬁ YPOBCHBL: BJIAACCT ONBITOM TOTOBHOCTU K HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTH U
npodecCHOHATLHOMY CaMOCOBEPIIEHCTBOBAHUIO Ha MTOPOTOBOM ypoBHE. Tpya0oBbIe JeHCTBUS BBITOIHSACT
MEJJICHHO M HEKa4eCTBEHHO;

— CpemHUH ypOBEHB: BIIAJICET CPEIHUM OIBITOM TOTOBHOCTH K MPO()ECCHOHAILHON NEATEITLHOCTH U
npodeCcCHOHATLHOMY CaMOCOBEPIICHCTBOBAHHIO. Tpy/OBbIE NEHCTBUS BBIMOIHSACT HA CPEIHEM YPOBHE
1o OBICTPOTE U KaYeCTBY;

— TPOJABUHYTHIA YPOBEHB: BIIAJCET OMBITOM U JOCTATOYHO BBIPAKEHHON JTMYHOCTHOW TOTOBHOCTH K
npo(ecCHOHANLHON JIEeATEIPHOCTH U MPO(PECCHOHATBHOMY CaMOCOBEPIICHCTBOBAHUIO. bBpICTpo
Ka4eCTBEHHO BBITIOJIHSET TPYAOBBIC ACHCTBUS;

— BBICOKHI YpPOBEHb: BIAJEET ONBITOM U BBIPAKEHHOCTHIO JIMYHOCTHOM TOTOBHOCTH K
npo(ecCHOHANLHOW IEATEIPHOCTH U MPOQPECCHOHATBLHOMY CaMOCOBEPIICHCTBOBAHUIO. bBhICTpOo
Ka4eCTBEHHO BBITIOJIHSET TPYAOBBIC ACHCTBUSI.

0606wennas oyenka cghopmupo8anHocmu KoMnemenyui

— HYJIEBOM ypOBEHb: KOMIIETEHIIMH HE C(POPMUPOBAHBI;

— MUHUMAJIbHBIN YPOBEHb: 3HAUUTEIBHOE KOJIMYECTBO KOMIETEHIINA HEe C(HOPMUPOBAHO;

— TIOpOTOBBIH YpPOBEHb: BCE KOMIIETEHIIMH CQOPMHUPOBAHBI, HO OOJBIIMHCTBO Ha MOPOTOBOM
YPOBHE;

— CpemHUuil YpOBEHb: Bce KOMIETEHITNH c(hOPMHUPOBAHBI HA CPEIHEM YPOBHE;

— TPOJABUHYTHIA YPOBEHB: BCE KOMIETEHIIUN c(hOPMUPOBAHBI HA CPETHEM MIIM BEICOKOM YPOBHE;

— BBICOKHI YPOBEHB: BCE KOMIIETCHIIUU C(POPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonnpochl K 3K3aMeHY U pUMep 3K3aMeHALMOHHOr0 OnJieta
1. MaTemaTtuyeckue METOIbl YUCIEHHOTO UHTETPUPOBAHHUSL.
2. Tunossle 3a7ja4u, pelIaeMble IPU TOMOLIY METOA0B YHCIEHHOIO HHTEIPUPOBAHMUS
3. UHTepnossnus TaHHbIX
4. Tunossle 3aja41, IPHU PEILIEHUN KOTOPBIX MCIIOJIB3YIOTCS METO/IbI MHTEPIOJISALIH.
5. Penienue TpaHCIEHAECHTHBIX YPaBHEHUM.
6. TunoBsle 3a/1a41, IPU PACCMOTPEHUHN KOTOPBIX TPeOyeTCs pelieHue TPAaHCLEHACHTHBIX YPaBHEHHA.
7. Pemienue 3amay ONTUMHU3ALUMU TPU H3BECTHOM MAaTEMaTUYECKOM BBIPAXEHUH HCCIETyeMON
3aBUCHUMOCTH.
8. TumoBkle 3a1a4M ONTUMU3ALNN B TEXHUYECKUX HAyKaX.
9. Peanu3zanus MareMaTudeckux Mozesneil Ha 6a3e OOBIKHOBEHHBIX JU(QepeHIINaTbHbIX YPaBHEHUH.
10. Tlpumepbl pemieHUs MPAKTHYCCKUX 3aJadd TPH TOMOIIM MaTEeMaTHYECKUX Mojelell Ha Oase
OOBIKHOBEHHBIX JU(PepeHIINATbHBIX YPaBHEHUH.
11. CymHOCTh AUCTIEPCUOHHOTO aHAIU3A.
12. TlpumeHeHNe QUCIEPCUOHHOIO aHAIN3a MIPU PELIEHUH NTPAKTUYECKUX 3a]1a4.
13. CymHOCTh KOPPEISIIMOHHOTO aHAJIN3A.
14. IIpuMeHeHne KOPPEIALUOHHOIO aHAJIN3a NIPU PELIEHUH NTPAKTUYECKUX 3a/ad.
15. OCHOBBI TITAHUPOBAHUS IKCIEPUMEHTA.
16. Hcnonb3oBaHre METOI0B IUNIAHUPOBAHUS SKCIIEPUMEHTA TP PEIICHUN TPAKTUYECKUX 3ajad.
17. Vicnonb3oBaHMe METO/1a HAUMEHBIINX KBaJIpaToOB JJi alllPOKCUMALIUN YKCIIEPUMEHTAIbHBIX TaHHBIX.
18 Mcnonp3oBaHne METOZja HAMMEHBIINX KBapaTOB IIPH PELICHUH ITPAKTUUYECKUX 3a]ad.
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BUJIET Ne 1
1. MaremaTtruecknue METO/IBI YUCICHHOTO HHTETPUPOBAHUSL.
2.0npenenuTh MpH IMOMOINM YHCICHHOTO MeEToja 3HadueHue uHrerpana. CpaBHUTH pe3yibTaT C
aHANTMTUYEeCKUM perieHreM. MccienoBaTh BIWSHHE YHCIA DJIEMEHTOB pa3OMEHHS HCCIETyeMOM
o0acTv Ha pe3yJbTarT.
3.Haiftu Xx0Ts1 OBI OZTHU KOPEHb YPaBHCHHUS

YTBepxkIeHO Ha 3aceaHnH Kadeaphl Texnndeckas Termmodusnka
(HauMeHOBaHUEe Kaeapsl IOTHOCTHIO)

[IpoTokon No OT T.

3aB. kadempoii

(moaruck) (®.1.0.)
OK3aMeHaTop

(moanuck) (®.1.0.)

4.3 Kputepuu oueHUBaHUS

BrinmonHenne WHAMBUAYAIBHOTO 3aJaHUSl CTYIASHTAMH 3a0YHOW (OpPMBI OOYUCHHS SBISICTCS
OCHOBaHHUEM JIJIsl I0MycKa K 9K3aMeHYy.

B kaxxom OusneTe coaepKUTCS OJIMH TeopeTUdeckuii Borpoc (3amanue Nel) u nBe 3apauu (3agaHus
No2 u Ne3 cooTBeTCTBEHHO). 3aaHUsAM MIPUCBAUBAIOTCS CIIeAyIOITHE BecoBbie kKodddurmentsr: 0,3; 0,45
u 0,25. Cymma BecoBBIX KO (HUIIMEHTOB paBHA €AMHUIIE.

OtBeT Ha Kaxoe 3ananue oneHusaercs o 100-0aipHOoN mKale.

B cayuae Tteopermueckoro 3anaHus oueHka «l100» craBuTcS B Cilydae IOJHOTO CHCTEMHOTO
pacKpbITUsl Bompoca 06e3 KaKux-Tubo HETOUHOCTeH. basibl cHuMaloTces, eciiu B OTBETE YIYIIEHbI Kakue-
nnbo BTOpocTeneHHble MOMEHTHI (10 10 6ayioB), MOMyIIEHB HeCyllecTBeHHble HeTouHocTH (mo 10
0aJTOB), AOIMYIICHBI CYIIECTBEHHBIE HETOYHOCTHU MPH MPABHIILHOM OTBETE B IIeIOM (J10 25 6aioB), npu
HEJOCTATOYHOM TMPEJICTABICHUH MaTepHaioB (Oa/uibl CHUMAIOTCS KaK TMPOIEHT HEJIOCTAIOMIETO
MaTepuaia ¢ yueToM ero 3HaUuMOCTH).

B cnyuae 3amaun onenka «100» cTaBUTCS MpU MPEICTaBICHUH MOJHOTO PEUICHUS C MPaBUILHBIM
XOJIOM M TOYHBIM OTBETOM, MPU BEPHOM YKA3aHWUU €IUHHI] U3MEPEHHUs BceX (U3MYECKUX BEIUYUH U
BBHITIOJTHEHHOM TIOJTHOM aHAIHM3€ Pe3yNbTaToB (ecnu Tpedyercs). bamipl CHUMArOTCS, €CU B PEHICHUH
€CTh HECYIECTBEHHbIE HETOYHOCTH, HE MOBIUSBIINE Ha pe3ynbTar (no 15 0amioB), HEBEPHO yKa3aHBI
WIM HE YKa3aHbl €IMHUIIBI U3MepeHus (pu3nmdecknx BeawduH (10 15 6aminoB), AOMYIIEHBI OTACIBHBIC
HETOYHOCTH B XOJI¢ PEIICHHUs, HE MCKa3MBIIKE XOJ peuleHus B 1esoM (10 25 6aiioB), HETOUYHOCTb
YHUCIIEHHBIX Pe3yabTaToB (10 15 6amioB), ommoOKky B aHamu3e pe3ynbTaToB (10 20 6amios).

HtoroBasi olleHKa 3a SK3aMEH PACCUMTHIBACTCS KaK CyMMa MPOW3BEACHUN OIIEHOK 3a KaxKIoe
3a/laHne Ha UX BECOBOW KOI(PPUITUCHT.

[Ipumep pacuera UTOTOBOM OLIEHKH IO SK3aMEHY.



B Ounere umeercs Tpu 3amanus ¢ BecoBbiMu Kodddurmentamu 0,3, 0,45 u 0,25. ITycTh oreHku 3a
kaxxnoe 3aganue 1o 100-OaymmpHoM mikane coctaBmwin: 90, 70 u 85, coorBeTcTBeHHO. Torma MTOrosas
OIIEHKa 1Mo dk3aMeHy coctasiset: 0,3 - 90 + 0,45 - 70 + 0,25 - 85 = 79,75 = 80 6amwnoB. [lonyuennas
onienka 1o 100-6aymuibHOM MIKae OnpeesnseT OLeHKY 110 HallMOHAJIbHOH 1IKajie u mkaine ESTS:

CymmMma 6amitoB o 100-6ansHOM Ouerka o mxane ECTS OreHka mo rocyaapcTBEHHOM
[IKAJIE Kae
90-100 A OTanuHo
a5 5 Xoporio
75-79 C
70-74 D
60-69 E YIOBJIETBOPUTEILHO
35-59 FX
0-34 F* HEYIOBJIETBOPUTEIBHO

* — ¢ 00s13aTEIHbHBIM IMOBTOPHBIM U3YUCHUCM OAUCHUIIJINHBIL.

[Ipy HEBHIMOJHEHWH BCEX 3aJaHUM, MPEITYCMOTPEHHBIX YYEOHOW MPOTpaMMOMN JUCITUTIIMHBI
cormacHo «Ilonmoxennio 00 opraHW3anuu y4eOHOrO MpoIecca» CTYACHTY B BEIOMOCTh IO KYypCy
cTaBuTCs 3anuch «He 3auTeHo».

4.4 Ilpumep TeKylIero Ompoca HAa TMNPAKTHYECKHUX (CEMHUHAPCKHMX) 3aHATHAX WIH

J1a0opaTOpHBIX padoTax
[Ipumep Tekymiero onpoca Ha MPAKTHYECKUX 3aHATUAX MO TeMe «MareMaTu4ecKue METObl YUCIEHHOIO
WHTETPUPOBAHUS

[Tpumepsl 3a1a4, B KOTOPBIX MOSBISAETCS HEOOXOAUMOCTD YUCIEHHOTO UHTETPUPOBAHUS

['eomeTpuyeckast UHTEpIIpETALUs YUCICHHOTO HHTETPUPOBAHUS

Meron «i1eBBbIX PSAMOYTOJIBHUKOBY

Meroa «paBbIX MPSMOYTOIBLHUKOBY

Merona Tpaneumit

JlocTrKeHne 3aJaHHOM TOYHOCTH BBIYUCIUTEIBHON TPOLEAYPBI

CpaBHeHHe 0cOOEHHOCTENW METO/I0B YUCICHHOTO HHTETPUPOBAHUSI.
OTBEeTHI Ha BOMPOCHI BXOJITHOTO KOHTPOJISI YUUTHIBAIOTCS MIPENOIaBaTeNIEM B PE3yJIbTaTaX TEKYILETO
KOHTPOJISI pabOThI CTYICHTA.

NoogkrwhE

4.5 KypcoBoe npoekTHpOBaHue
Y4eOHBIM IIAHOM KYPCOBOE MPOSKTUPOBAHNE HE 3aIUIAHUPOBAHO.

5 PEKOMEHAYEMASA JIMTEPATYPA

I. OcHoBHas JMTEpaTypa
1. ITonomapes N.®. Metogonorusi HayYHBIX HCCICIOBAHUN [DJIEKTPOHHBIM pecypc] : ydeOHoe
nocoOue A CTYICHTOB 0Opa30BaTENbHBIX YUPEKICHHUI BBICIIErO MPOQecCHOHAIBHOTO 00pa3oBaHus /
N.®. [Tonomapes, D.U. [Tonskora ; TOYBITIO "JOHHTVY". - 1 M6. - Honenk : TOYBIIO "JOHHTVY",
2018. - Cucrem. TpeboBanus: Acrobat Reader. — URL: http://ed.donntu.ru/books/19/cd8597.pdf

I1. lonoJiHMTEILHAS JIUTEPATyPa

2. OCHOBBI HAy4YHBIX MCCIIEOBAHUH [DIIeKTPOHHBIN pecypc] : yueOHoe mocoOue A 00yJyaromuxcs
00pa3oBaTeNbHBIX YUPEKACHUIN BBICIIETO MpodeccnoHanbHoro oopazosanus / FO. A. Ilerpenko, A. O.
Hogsukos, U. . Knouko u ap. ; TOYBIIO "JOHHTY". - 11 M6. - onenk : TOYBIIO "JOHHTY",
2020. - 1 (aii. - Cucrem. TpeOOBaHUS: Acrobat Reader. - URL:
http://ed.donntu.ru/books/21/cd10388.pdf



http://ed.donntu.ru/books/19/cd8597.pdf
http://ed.donntu.ru/books/21/cd10388.pdf

3. OCHOBBI HAy4YHBIX HCCIICIOBAaHUN [DIEKTPOHHBIN pecypc| : y4eOHOE TEKCTOBOE JJICKTPOHHOE
uznanue / [A.A. byoenunkos, A.I'. Jlrorapesuy, A.O. Illenenes u np.] ; @T'BOY BO "Owmck. roc. TexH.
yH-T". - 4 M6. - Omck : OMI'TY, 2019. - 1 ¢aitn. - Cucrem. tpeboBanus: Acrobat Reader. — URL:
http://ed.donntu.ru/books/20/cd10158.pdf

6 YUYEBHO-METOAMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

Y4yeOHO-MeTOAUYeCKHE U31aHNs, paspadoTranHbie B JOHHTY:

4. buprokoB, A.b. KoHcmekT mneknuwii mo aucUHMIUIMHE «METOM0JIOTHS M METOIbl HAyYHBIX
uccienoBanuiiy [InekTponHsblid pecypc] /A.b. buprokos; A.b. bupiokoB — 443 K6. — lonenk: JJOHHTY,
2019. — 1 ¢aiin. — Cuctem. TpeboBanust AcrobatReader. (moctyn yepe3 MTUUHBIN KaOMHET CTYICHTA).

5. Meroauueckre yKazaHusl JUIsI IPOBEACHUS INMpakTHUecKuX 3aHsATHA u oOecrneyenus CPC mo
nucuuiuinHe "Teopust U MpakTUKa HAYYHBIX MCCIENOBaHUU" [DIEKTpOHHBIA pecypc] : Uil CTYIEHTOB,
oOyuaromuxcst o HampasieHuio 22.04.02 Merayprusi, Maructepckue mnporpammsl "IIpoMbinuienHas
temorexuuka', "Meramutyprus cranu", "Meramtypruss uyryHa', "Onektpometamtyprus”, "LIBeTHas
metamutyprus”, "O6paborka metaioB nasienueM" / TOYBIIO "JJOHHTY", Kag. TexH. Temnodusukd ;
coct.: A. b. buprokos u np.. - 1 M0. - Jlonenk : TOYBIIO "JIOHHTVY", 2019. - Cucrem. TpeboBaHusI:
Acrobat Reader — URL: http://ed.donntu.ru/books/20/m5606.pdf

6. Metoauyeckue yka3aHus K BBITIOJHEHUIO WHIUBUIyAIbHOU paboThl o nucuuruimae " Teopus u
NpaKTUKa HAay4HBIX HCclenoBaHMU " [DIEKTpOHHBIA pecypc] : Uil CTYASHTOB, OOYYaIOUIMXCS II0
HanpasieHuto 22.04.02 "Meramnyprus", marucrepckue nporpaMmmsl "[IpoMblniuieHHas TEIIOTEXHUKA',
"Metamnyprua cranu", "Mertamnyprus uyryHa', "Onektpomeramnyprud”, "LlBeTHas Metammyprus',
"O6pabotka meramuioB maneruem" / TOYBIIO "JIOHHTY", Kad. Texn. terodusuku ; [cocT.: A. b.
BuprokoB u ap.]. - 523 K6. - JJoneuk : TOYBIIO "JIOHHTY", 2020 - Cucrem. TpeboBanus: Acrobat
Reader. (mocTym yepe3 TNYHBIH KaOUHET CTYICHTA).

DJIeKTPOHHO-UH(POPMALMOHHBbIE PeCyPChI
OBC JIOHHTY - http://donntu.ru/library
3BC IPR SMART - http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIIUIIJINHbI

1. YueOnas ayautopus Ne5.436 yueOHBIN KOpITyC 5 Il MPOBEICHUS 3aHATUH JICKITMOHHOTO THIIA.
(MynpTHMenuitHOE 00OpyZOBaHHE: KOMIbIOTEp, omnepainuoHHas cuctema Linux Ubuntu 18.04,
LibreOffice 5.3.4, MynbTUMEAWIHBIA NPOEKTOP, SKpaH; CHEIUAIU3UpOBaHHAs MeOenb: ToCKa
ayJIUTOpHAs, TAPTHI, AEMOHCTPAIIMOHHBIC MAKEThI, CTCH/IBI M TJIAKATHI).

2. YueOnas aymuropusi Ne5.436 yueOHBIM KOpIyc S5 Il TMPOBEACHHS MPAKTHYCCKUX 3aHATHM.
(MynpTHMenuitHOE 00OpyZOBaHHE: KOMIbIOTEp, oneparuoHHas cuctema Linux Ubuntu 18.04,
LibreOffice 5.3.4, MynbTUMEAWIHBIA NPOEKTOP, SKpaH; CHEIUAIU3UpOBAaHHAs MeOenb: oCKa
ayJIUTOpHAs, MTAPTHI, AEMOHCTPAIIMOHHBIC MAKEThI, CTCH/IBI U TJIAKATHI).

3. [TomereHus 11t CaMOCTOSATENLHOW PabOTHI ¢ BO3MOYKHOCTBIO TIOJKITFOUEHUS K ceTr «MHTepHeT»
U o0ecreyeHrneM J0CTyna B JJIEKTPOHHYI0 HH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEIy OpraHU3aLUU:
YUTaJIbHBIC 3aJbl, yueOHble Kopiyca 2,3. (KoMmbprloTepHash TEXHHKAa C BO3MOXKHOCTBIO TOAKIIIOUCHHS K
cetu «MHTEepHET» U 0OecreYeHrneM JOCTyna B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely
(BUOC NOHHTY) u snekrporHo-omommoteunyo cucremy (ObC IPRbooks), a Takke BO3MOKXHOCTHIO
WHIMBUIYAJIbHOTO HeorpaHmdyeHHoro mnocrtymna oOywaromuxcs B ObC u OUOC mnocpencrsom Wi-Fi ¢
NEPCOHANTBHBIX MOOMIBHBIX ycTpoiicTB. OC- Microsoft Windows 7, OpenOffice 2.0.3 — obmiecTBenHas
mmensusgs MPL 2.0/ Grub loader for ALT Linux - aunensus GNU LGPL v3/ Mozilla Firefox - nuuensus
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) - munensus GNU GPL.
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