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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o1o0pena s peanuzamnuu B 2021 - 2022
yueOHOM roly Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTalliU METAJUTYPTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘Iy'HOB

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTallUU METAJUTYPTHIECKUX

IIporokomor 20 1. Ne

3aB. kadempoii AlT. ﬁ)p‘Iy'HOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapsl [IpoeKTHPOBAaHUS U IKCIUTyaTalliy METALTyPIUYSCKIX

IIporokomor 20 1. Ne

3aB. kadeapoii AT. EOp‘IYHOB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu kadeapsl [IpoeKTHpOBaHUS U IKCILTyaTallMd METALTYPTUYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AT. EOp‘IYHOB

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2025 - 2026
yaeOHOM ToJTy Ha 3acefaHuu kageapsl [IpoeKTHpOBaHUS M SKCILTyaTaIllii METAJUTYPTHICCKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi A.T'. KopuyHoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHust TUCHUIUTMHBI « OCHOBBI HAYUHBIX UCCIIEI0OBAHU SBIISIOTCS:

— (QopmMupoBaHHWE y CTYACHTOB CHCTEMBbI 3HAaHUN MO MpoOIeMaM OpTraHH3alUH U
MIPOBEJICHUS HAYYHBIX HCCIIEI0BAHUM;

— U3YYCHHE OCHOBHBIX CHOCOOOB 00pabOTKM W aHalu3a HayYHO-TEXHHYECKOH
nHpopmanuu;

— M3y4YEHUE IKCIIEPUMEHTAILHBIX METOJIOB UCCIICIOBAHUS METALTYPIHUECKUX MAITUH U
arperaros;

— IpUOOpETEHIE MPAKTHYECKUX HABBIKOB MTPOBEICHUS HAYUYHBIX HCCIIEIOBAHUNL;

— OBJIAJICHHE JIOCTAaTOYHBIM YpOBHEM o0O0IenpodeccuoHanbHbIX U MpodheCcCHOHATbHBIX
KOMIIETeHIIMM B cooTBeTCTBUU ¢ TpeboBanusiMu PI'OC BO no HampaBieHUIO MOATOTOBKH
15.03.02 «TexHosornueckre MalIMHBI W 000pyaOBaHUE», MpoPmiIb «MeTalTypruiecKkue
MaIluHbI U 000D VIOBaHHEY.

2 MecTO TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

JucuunnuHa OCHOBBI HAYYHBIX UCCIIEOBAHUM BXOAUT B BApUATUBHYIO YacTh Y4eOHOTO
1aHa 00pa30BaTeIbLHON MPOTPaAMMBL.

JUia  u3ydeHuss  JUCUUIUIMHBI ~ HEOOXOAMMbI  3HaHMA  (YMEHUS,  BIAJCHUS),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

Boccranonenue u ynpoyHeHue ieTaneil MalluH

I'unpaBnuueckoe 000pyA0BaHNE METATUTYPIrHUECKHUX 3aBO/IOB

['maponpuBoa U ruApO-, THEBMOABTOMATHUKA METAJTYPrUYE€CKOT0 POU3BOJICTBA

Hcropus TexHuku

Mertannypruyeckue nobeMHO-TPAHCIIOPTHBIE MAILIMHBI

MexaHnnueckoe 000py0BaHUE arjoOMEHHbIX IIEXOB

Mexannueckoe 000py10BaHUE CTAIETIIIaBUIbHBIX [IEXOB

OCHOBBI TUAarHOCTUKY U HAJIEKHOCTH JIeTaJIel MallluH

OCHOBBI IPOTHO3UPOBAHUS HAAEKHOCTH TPUOOCOMPSIKEHHH

OCHOBBI TEOpUH TPEHUS U U3HAITUBAHUS

[IponBmxkeHNEe HAYYHOU IIPOLYKIUU

IIpoekTHas nEeATENTBLHOCTD

BBenenue B HanpaBieHue

Jeranu mamH

MammHOCTpOUTENbHBIE MaTepUAIIbI

MerTposnorusi, cTan1apTU3alus U cepTUPUKALISL

MexaHuka KUAKOCTH U raza

MoaenupoBaHne B MAIIMHOCTPOEHUH

OCHOBBI IPOEKTUPOBAHUS

Cucrema ABTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS B METaJULypruuecKoM
MaIIMHOCTPOECHU U

Teopus MalIMH U MEXaHU3MOB

Marematuka

Nudopmaruka

Teopernueckas MexaHUKa

Xumust

HauepraTenbHas reomeTpusi 1 KOMIbIOTEpHAs Tpaduka

3HaHus (YMEHUs, BIAJCHUS), MMOJTYYCHHBIC MPU U3YYCHUU TAHHOW TUCIUIUIMHBI OyIyT
HEOOXOIUMBI 7151 U3YYEeHUSI AUCLUILIINH/TIPAKTHUK:

Mexanndeckoe 000pyI0BaHKE TSl TITYOOKOM IepepadoTKU METAILIOB

Mexannueckoe 000py0BaHIE POKATHBIX 1IEXOB

JluHaMuueckue pacyeTbl MAIIMH U MEXaHU3MOB



JIMHAMHKA ¥ POYHOCTH TEXHOJIIOTUYECKUX MAIIIUH

MoHTax, SKCIUTyaTalys ¥ PEMOHT METAJUTYPTrUYECKUX MAIIMH U 000pYI0BaHUS
OCHOBBI TEXHOJIOTMH MAITUHOCTPOCHUS

[ToaroroBka k 3amuTe U 3al1UTa BBITYCKHONW KBAIM(DUKAIIMOHHON pabOThHI
[ToaroroBka k caayue u ca4a rocy1apCTBEHHOTO AK3aMeHa

[Ipou3BoacTBEHHAS — IPEAIUIIIIOMHAS MPAKTHKA

3 KomnereHnnu o0y4aoiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbraTe ocBOoeHMsS MUCHMIUIMHBI (MOIYJsi) «OCHOBBI HAay4HBIX HMCCIIEIOBAHUI»
oOyuaromuiicst 10JKeH 001a1aTh CIEAYIOUUMU KOMITETEHITUSIMU:

CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3yabTaThl 00y4eHHs

[TK-1 ciocoGHOCTBIO K CHCTEMATHYECKOMY U3YUEHUIO HAYyYHO-TEXHUYECKON HH(pOpMaIum,
OTEYECTBEHHOI'0 1 3apyO0EeKHOTO OIbITA [0 COOTBETCTBYIOIIEMY IPOQHIIIO0 HOATOTOBKU

3HaTh

- METOJMKY MTOUCKA ¥ U3YYEHUSI HAYYHO-TEXHUYECKON HH(popMaIum;
- METOJMKY MOUCKA 3apyOeKHON HAyYHO-TEXHUUYECKON HH(OpMaIu.

YmeTh

- IPUMCHATH MCTOJUKY ITONCKA U U3YUCHUA Hay‘IHO'TCXHquCKOﬁ
I/IH(bOpMaHI/II/I AJI TOATOTOBKH K IIPOBCACHUIO HAYUYHBIX HCCHGHOB&HHﬁ;
- IPUMCHATH MCTOJUKY ITOUCKA 3aPY6e)KHOﬁ Hay‘lHO'TCXHH‘ICCKOﬁ
I/IH(bOpMaHI/II/I AJI TOATOTOBKU K IIPOBCACHUIO HAYUYHBIX I/ICCJIG[[OB&HI/Iﬁ.

Bnaners

- HAaBBIKAMU [IPUMEHEHUS METOAUKH [TIOMCKA U U3yYEHUs HAyYHO-
TEXHUYECKON MH(POpMAIMK MTPH MPOBEACHUN HAyYHBIX HUCCIEA0BAHUML;
- HaBbIKAaMU IPUMEHEHHS METO/IMKH MTOUCKA 3apyOex HON HayuyHO-
TEXHUYECKON MH(pOpMaIMK MTPH NMPOBEACHUN HAyYHBIX HCCIEA0BAHNM.

[1K-2 ymeHuem MoaenupoBaTh TEXHUYECKHUE OOBEKTHI U TEXHOJIOTUYECKHUE MPOIIECCHI C
MCIIOJIb30BAHUEM CTaHJIAPTHBIX AKETOB U CPEACTB aBTOMATU3UPOBAHHOIO TPOCKTUPOBAHMS,
TOTOBHOCTBIO MPOBOUTH IKCIIEPUMEHTHI 110 33/IaHHBIM METOIMKaM ¢ 00pabOTKOM M aHAIU30M

pe3ynbTaTOB

3HaTh

- OCHOBHBIE TIOJIXOIbI K MOJICTTUPOBAHUIO TEXHUUYECKUX OOBEKTOB U
TEXHOJOTHYECKUX MPOLECCOB;

- METOIUKY PabOTHI B CTAaHIAPTHBIX MMAaKeTaX U CPEACTBAX
aBTOMaTI/ISI/IpOBaHHOFO HpOGKT HpOBaHI/ISI HpI/I MOI[GJ'H/IPOB&HI/II/I TCXHUYCCKUX
00BEKTOB M TEXHO-TOTHYECKUX MPOIIECCOB MIPH MPOBEICHUN HAYIHBIX
HCCIEIOBAHNM];

- METO/IbI 1 METOIUKH 00pabOTKH U aHAIHM3a PE3yIbTaTOB MOJIEIUPOBAHMS
TCXHUYCCKUX O6’beKTOB 1 TCXHOJIOTHUYCCKUX HpOHeCCOB C UCITOJIB30BAHUECM
CTaHJIapTHBIX NAKETOB U CPEACTB aBTOMATU3UPOBAHHOI'O IIPOECKTUPOBAHUSL.

YmMmern

- IPUMEHATH OCHOBHBIE IIOJIXO/IbI K MOJAEIUPOBAHUIO TEXHUUECKUX
00BEKTOB M TEXHOJOTHUYECKHUX IIPOIECCOB;

- IPUMEHATh METOJIUKY pabOThI B CTAHJIAPTHBIX IMAKETaX U CPeACTBaAX
ABTOMAaTU3WPOBAHHOI'O IIPOCKTUPOBAHUSA ITPU MOJCIIUPOBAHNU TEXHUICCKUX
00BEKTOB ¥ TEXHOJIOTHYECKUX MPOLIECCOB;

- IPUMEHATh METO]Ibl 00Pa0OTKU U aHAIN3a PE3YIbTaTOB MOJICIUPOBAHUS
TEXHUYECKUX 00BEKTOB U TEXHOJIOIMUECKHX MMponIeCCOB € UCIOJIB30BAHUCM
CTaHJAPTHBIX TAKETOB U CPEJICTB ABTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS.




Bnanets

- HaBBIKAMH IPUMEHEHHS OAXO0/I0B K MOAETHPOBAHNIO TEXHUIECKUX
00BEKTOB ¥ TEXHOJIOTUYECKUX MPOLIECCOB;

- HaBBIKAMH Pa0OTHI B CTAHJAPTHBIX MTAKETaX U CPEICTBAX
aBTOMATH3UPOBAHHOTO POESKTHUPOBAHUS ITPU MOJICTMPOBAHNY TEXHUIECKUX
00BEKTOB M TEXHO-JIOTHYECKHX MPOIECCOB;

- HaBBIKAMU IPUMEHEHUS METOI0B 00pabOTKU M aHAIIN3a PE3Y/IbTAaTOB
MOJIETTMPOBAHMSI TEXHHYECKUX 00BEKTOB U TEXHOJIIOTHYECKHUX ITPOIIECCOB C
HCTIOJIH30BAHMEM CTAH/IAPTHBIX ITAKETOB M CPEJCTB aBTOMATU3UPOBAHHOTO
POEKTHPOBAHUSI.

I1K-3 cnocoGHOCThIO MPUHUMATE Y4acTHE B paboTax 10 COCTABICHHUIO HAYYHBIX OTYETOB IO
BBINOJIHEHHOMY 3aJ[aHUIO U BHEIPSTH PE3YJIbTaThl UCCIEIOBAHUN U pa3paboTOK B 00IacTu
TEXHOJIOTUYECKUX MAIlIMHaX U 000py10BaHUs

3HaTh

- IIpaBUJIa COCTABIICHUS HAYYHBIX OTYETOB MO BBINOJHEHUIO HAYYHO-
HCCIIEIOBATENBCKUX PadoT;

- METOAUKY BHEAPEHUS PE3YJIbTATOB HAYUYHBIX UCCIICIOBAHUN B
IIPOMBIIUIEHHBIX YCIOBUSX.

YmeTh

- IPUMEHATH NIPAaBUJIa COCTABJICHUS HAyYHBIX OTYETOB I10 BBIITOJIHEHUIO
Hay4YHO-HCCIIEI0BATENIbCKUX Pa0OT U MOATOTOBKU CONPOBOIUTEIBHON
JOKYMEHTAILUH;

- IPUMEHATh METOIUKY BHEIPEHHUS PE3yNIbTaTOB HAyYHBIX UCCICIOBaHUN B
IIPOMBIIIJIEHHBIX YCIOBUSX.

Bnaners

- HaBbIKaMU IIPUMCHCHUA MPaBUJI COCTABJICHUSA HAYYHBIX OTYCTOB,
- HaBbIKaMU IIPUMCHCHUA MCTOAWK BHCAPCHUS PE3YJIbTATOB HAYUHBIX
I/ICCJ'IG,Z[OBaHI/Iﬁ B IIPOMBIIIJICHHBIX YCIIOBHUAX.

ITK-4 cnocoOHOCTBIO Y4aCTBOBAThH B pa60Te Haa WMHHOBAIITMOHHBIMHU ITPOCKTAMHU, UCIIOJIb3YS
0a30BEIE METOJIBI MCCIICA0BATEIILCKOM ACATSIbHOCTH

3HaTh - 9Tamnbl pa3paboTKHU MHHOBAIIMOHHBIX MPOEKTOB;
- METOJIMKY UCCJICIOBATEIILCKON pabOTHI P pa3pad0TKe MHHOBAIIMOHHBIX
MIPOEKTOB.

YMmeTh WCIOJIb30BaTh 0a30BbIE METOIbI UCCIIEOBATENLCKON ACSITENFHOCTU TIPH
pa3paboTKe HHHOBAIIMOHHBIX MMPOECKTOB.

Brnanets - HaBBIKaMU UCTIOJIb30BaHUs 0a30BBIX METO/OB HCCIIEIOBATENHCKOM

NEeSATEILHOCTH MPHU pa3pabOTKe HHHOBAITMOHHBIX MPOEKTOB;
- HaBBIKaMU MTPUMEHEHUS METOJIMKH UCCIIeI0BATENbCKON pabOThI IpU
pa3paboOTKe HHHOBAIIMOHHBIX MMPOCKTOB.




4. CTpyKTypa, 00b€EM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

qyuce:

— KOHTaKTHas pabora — 8,6 akaj. yacos:

— aynuTopHas — 6 akaJi. 4acos;

— BHeayIuTOpHas — 2,6 akaJi. 4acoB

— caMmocrosTenbHas padora — 90,7 aka. 4yacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
s X Bu KOHTPOJIS
Pasznen/ Tema g | (»axan. sacax) = A . p Kon
> 3 ©|caMOCTOSTEIbHOM | yCIIeBaeMOCTH U
JUCIIUILIAHB & = . | komneTenuun
o & padoThI IIPOMEKYTOYHOM
na6. |npakr. | S 8
Tlex. : 128 arTecTalyu
3aH. | 3aH. | &
1. Pasmen 1. Bsemenume B
JUCHIUTUTUHY
1.1 Bsenenwe B IUCIATLINH
«OCHOBL? § Ea Hmz 4 10,25 Hsyacnue VTl ompoc IIK-1, TIK-2,
. ya ' JUTEPATyPhI P IK-3, I1K-4
HCCIIETOBAHMI
HWroro no pazaeny 0,25
2. Paznen 2. OpraHu3aiusi Hay4HbIX
HCCIICTIOBAaHUH
2.1 DTanel Opra"u3aiuu ITogroroBka k I1K-1, TIK-2,
Prasisatiitl 4 1 g 25 22,5 A TecTupoBatue
HAyYHBIX HCCIIEAOBaHUMN TECTUPOBAHUIO I1K-3, TIK-4
HWroro no pazaeny 0,25 22,5
3. Pazmen 3. AHamuTHYECKHUE
METO/Tbl HAYIHBIX UCCICTOBAHUI
ITogroroBka k
3.1 MaremaTHuecKkue METObI A N [IpakTnueckas I1K-1, TIK-2,
0,15 21,8 | mnpakTudeckoi
HCCIIEIOBAHUS pabora I1K-3, I[IK-4
4 pabote
3.2 Hsyuenne
BepostHOCTHO-CTaTHCTHUECKIE 0,15 e VYcrHbll onpoc I1K-1, IIK-2
JIUTEPATYPHI
METOBI HCCICAOBAHUS
Wroro no pazaeny 0,3 21,8
4, Pazpen 4, Merosl
IKCIIEPUMEHTATIBHBIX UCCIICIOBAHMUI
ITogroroBka k
4.1 duznyeckoe OATO N Jlabopatopnas | ITK-1, ITK-2,
4 10,2 4 22,5| mnaGopaTopHoOii
MOJEJIUPOBAHUE paboTta I1K-3, IIK-4
pabote
Wroro no pazaeny 0,2 4 22,5
5. Pasmen 5. Craruyeckuii u
KUHETHYECKUI MOIXOT K
OIpEeIENICHUIO nokasarenei
0C30TKa3HOCTH M JOJTOBCYHOCTH
Harpy>KeHHBIX JIeTanen
5.1 Cyrp craTH4yeckoro u
KMHETUYECKOI'O IIOAXOI0B K
N ITogroroBka k
OTIpeICIICHUIO rokasarenei N [IpakTnyeckas I1K-1, I1IK-2,
4 1 23,9 | mnpakrudeckoi
0C30TKa3HOCTH u aGote pabora ITK-3, IIK-4
JIOJITOBEYHOCTH  HATrPY)KEHHBIX p
Jeraien




Uroro no pazaeny 1 | | 23,9 |
6. DK3ameH
6.1 Diczamen Tonrotoska k 3aner TIK-1, TTK-2
3a4eTy
Uroro mo pazneny
HUroro 3a cemectp 2 90,7 9K3aMeH
TIK-1,ITK-
Hroro no aucuuIuinHe 2 90,7 JK3aMeH 21K 3,1TK-4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlyis ycBOGHHS CTyeHTaMH 3HaHUH 10 quciuiinHe « OCHOBBI HAyYHBIX UCCIIEIOBAHUI
NPUMCHSFOTCSI TPAJUIIMOHHAST TEXHOJOTHsS OOyYeHHs, BKIOYAromas B ceOs 0OBbsICHEHUs
IpernoaaBaTesis Ha JEKIHUAX, CAMOCTOSTENbHYIO paboTy ¢ yueOHON U CIIPaBOYHOM JIUTEpaTypon
M0 JTUCHUILIMHE, pa00Ty Ha MPAKTUYECKUX 3aHATHUAX U T.II.

B xone u3noxeHus JTEKIMOHHOTO MaTepuasa MCIONb3yIOTCS MPE3eHTAUH, MJIaKaThl MO
TeMe 3aHSATUH, HATJSIIHBIC TOcoOus. Ha 3aHATHIX CTYICHTHI BHIMOTHSIIOT 3aaHMs Ha U3YYCHHE B
paMKax MmporpamMmbl Kypca TeM U mpo0JieM, He BHIHOCUMBIX Ha JIGKIIMH U MIPAKTHYECKHUE 3aHSTUS;
3aMOJHSIOT BCJEA 3a IMperojaBaTelieM CXEMbl, TAOJUIbI M0 M3y4yaeMOW TEMAaTHKE; MPUBOISAT
cOOCTBEHHBIE MPUMEPHI, OUEBH/IHO MTOATBEPKIAIOIIUE U3JIaraeMblil MaTepual.

Jis  peanu3anuu  MPEIyCMOTPEHHBIX  BHUJOB y4eOHOW pabOThl B KadecTBe
o0pa3oBaTeNbHbIX TEXHOJOTMH B  MpenoJaBaHUM  AUCHUIUIMHBI  «OCHOBBI  HAyYHBIX
MCCJICI0BAHMI UCTIONB3YIOTCS CIICIIMAIM3UPOBAHHBIC MHTEPAKTUBHBIC TEXHOJIOTHH:

— Jlekuus «oOpaTHOM CBSI3M» — NIEKIUsI-0ecen1a, JeKIUs-IUCKYCCHsl.

— CeMHHAp-TUCKYCCUST — KOJUIEKTHUBHOE OOCYKIIEHHUE KaKOTO-TUOO CIIOPHOTO BOIpOCa,
po0JIeMbl, BBISIBJICHHE MHEHUH B TPYIINe (MEKIPYIIOBON TUANIOT, IUCKYCCHUS KaK CIIOp-AHaor).

CamocrosiTennbHasi paboTa CTUMYJIUPYET CTYACHTOB B IMPOIECCE TOJITOTOBKH K
MPAKTUYECKUM 3aHSATUSM U UTOTOBOM aTTECTAIIUU.

6 YueOHO-MeTOAMYeCKOE 00ecredeHue CAMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B mpuioxenuu 1.

7 OneHoYHbIE cpeacrea AJisl MIPOBEICHUA HpOMe)KyTO‘IHOﬁ aTrrecralnmumn
Hpe,[[CTaBJ'IeHH B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Mertonsl HayyHbIX HccienoBaHuii | yuebHoe mocobue / H. M. Bapsiaukoa, E. C.
Baiickpo6osa, A. P. Umbupaua, M. M. Ummyparosa ; MI'TVY. - Marauroropck : MI'TY, 2015. -
1 AJIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1155.pdf&show=dcatalogues/1/1121
182/1155.pdf&view=true (mara o6pamenus: 04.10.2019). - Makpoobbekr. - Tekcr

0) JlonosiHuTEIbHAS JIUTEPATYpA:

1. Jlorynosa, O. C. OcHOBHbIC TaInbl pa3pabOTKU HAYy4YHBIX cTareil: yueOHOoe mocobue /
O. C. Jlorynosa, E. A. Uneuna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 37eKTpOH. ONT. AUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3138.pdf&show=dcatalogues/1/1136
410/3138.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooOsekT. - Tekcr
JJIEKTPOHHBIN.

2. Merononorusi Hay9HBIX UcclieoBanuid. [locTaHOBKA W TIPOBEJCHUE IKCIICPUMEHTA !
yueOHoe nocooue / [P. P. Jlema, P. H. Amupos, M. B. Xapuenko, E. A. Crnenosa] ; MI'TY. -
Maruautoropck : MITY, 2017. - 1 o»snektpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2943.pdf&show=dcatalogues/1/1134
720/2943.pdf&view=true (mara o6Opamenus: 04.10.2019). - Makpooobekr. - Tekct
JJIEKTPOHHBIN.

3. OCHOBBI HAayYHBIX HCCIICAOBaHMA. MeTo00THsI U METOBI | yueOHoe mocobue / P.P.
Hema, A.B. fApocnasues, C.I1. Hepenbes, P.H. AMupos ; MI'TVY. - Marauroropck: MI'TY, 2015.
- 1 AIIEKTPOH. OIIT. JIICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=44.pdf&show=dcatalogues/1/112351
8/44.pdf&view=true (mara oopamenwus: 04.10.2019). - MakpooOBeKT. - TeKCT : 3JCKTPOHHBIHA.



https://magtu.informsystema.ru/uploader/fileUpload?name=1155.pdf&show=dcatalogues/1/1121182/1155.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1155.pdf&show=dcatalogues/1/1121182/1155.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3138.pdf&show=dcatalogues/1/1136410/3138.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3138.pdf&show=dcatalogues/1/1136410/3138.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2943.pdf&show=dcatalogues/1/1134720/2943.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2943.pdf&show=dcatalogues/1/1134720/2943.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=44.pdf&show=dcatalogues/1/1123518/44.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=44.pdf&show=dcatalogues/1/1123518/44.pdf&view=true

B) MeToau4eckne yKazaHus:

1. Anmyno B.II., Xupkun 1O.B. AnmynoB A.B. JlaGopaTopHbli HpPaKTHKYM IIO
muc-nnmnHe «VccnenmoBaHue MamH U 00OpYIOBAaHUS METALTYPTUYECKOTO TPOU3-BOJICTBAY,
4.1. Marautoropck: MI'TVY, 2013.

2. Aunmyno B.I1., Ommmu H.B., AnmynoB A.B. JlaGopaTopHblii TpPakTHKyM I10
muc-uuruHe «VccnenoBanue MamuH U 00OpYIOBaHUS METAJLTYPrUYECKOTO MPOU3-BOJICTBAY,
4.2. Marauroropck: MI'TY, 2009. —38c.

3. Anmynos B.II. HcciaepoBanwe MamuH W 000pPYIOBaHUS METaLTypPTHUECKOTO
IpPO-U3BOJCTBA:  PACUETHBIM NPAKTUKyM JJs  CTyaeHToB creuuansHoctd  150404.65
«Meramnypruueckre MaluHbel 1 00opyaoBanue». Maruuroropek: M3n-so Maruu-roropek. 'oc.
TexH. yH-Ta uM. I.11. Hocosa, 2013. 78 c.

4, Annynos, B.I1. 3ydyenue, pacuer W ucciaeaoBaHUE NMPUBOJOB MPOKATHBIX CTAHOB:
yueOHoe mocobue / B.II. Annynos, A.B. AnmymoB (mi.), A.B. Annynos; MITVY. -
MarauToropck, 2009. - 86 C.: WL, CXEMBI, Ta0JI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=268.pdf&show=dcatalogues/1/10608
92/268.pdf&view=true (gara oopamenwus: 04.10.2019). - Makpo-00beKT. - TEKCT: JIIEKTPOHHBI.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpok neiicTBUS TULEH3UH
MS Office 2007 |, 135 o1 17.09.2007 Geccpoaro
Professional
‘:(fé(OH Komnac 3D |11 56117 o1 16.03.2017 GeccpoTHO
ﬁ%ﬁgH Beprukare |5 56117 o1 16.03.2017 GeccpouHO
2Aop1|\c;| WinMachine |7 565 12 o1 15.02.2012 GeccpoUHO
MS Office 2003 |, 135 o1 17.09.2007 Geccpouno
Professional
Autodesk AutoCad
Mechanical 2011 K-526-11 o1 22.11.2011 0eccpovHO
Master Suite
Autodesk Inventor
Professional 2011  [K-526-11 ot 22.11.2011 0eccpodHo
Master Suite

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
OnekTpoHHas 0a3a mepuoauyYeckux wu3gaHuii East
View Information Services, OO0 «MIBUC»»
HammonaneHass  uHGOpPMAIMOHHO-aHATUTHYECKAS

https://dlib.eastview.com/

cuctema — Poccuiickuii  mugexc Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PHMHIL)
g[é)r?ocllgr))]s as cuoTema Axagemua Google (Google URL.: https://scholar.google.ru/

Hudopmanmonnas cuctema - EnnuHoe okHO A0CTyMa

URL.: http://window.edu.ru/
K HH()OPMAIMOHHBIM pecypcam



https://magtu.informsystema.ru/uploader/fileUpload?name=268.pdf&show=dcatalogues/1/1060892/268.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=268.pdf&show=dcatalogues/1/1060892/268.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

OIOIKETHOE
UHCTUTYT

®denepanbHOE TOCYIapCTBEHHOE
YUpEXICHUE «DenepalbHbIN
IPOMBINIICHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas T'ocymapcTtBeHHass OuOIMOTEKA.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DneKTpoHHBIE pecypchl Oubmmoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

@DenepanbHblii  00pa30BaTeNbHBIN  TOPTAT
OxoHomuka. Counosiorus. MeHeUKMEHT

~ |http://ecsocman.hse.ru/

YHuBepcuterckas HHPOpPMAIMOHHAs CHCTEMa
POCCHUA

https://uisrussia.msu.ru

MeskayHapoaHas HayKOMETpPHYECKast
pedepaTHBHAs K IOJHOTEKCTOBAs 0a3a JaHHBIX
nayunbix n3aanuii « Web of sciencey

http://webofscience.com

MexnyHaponHas pedeparuBHas u
IIOJTHOTEKCTOBasl _ clipaBoyHas 0a3a TaHHbIX

http://scopus.com

Memz[yHapoz(Ha;I Oaza ITOJTHOTECKCTOBBIX
JKypHaAJIOB Springer Journals

http://link.springer.com/

MexnyHapoaHas KOJIJICKITUS HAYYHBIX
MPOTOKOJIOB MO PA3JIMYHLIM OTPACIISIM 3HAHMI

http://www.springerprotocols.com/

MexnyHapoaHas 0a3a HayyHbIX MaTepuUajoB B
o0nacTi (pU3MYECKUX HAyK M WHXKUHUPUHIA

http://materials.springer.com/

MexnyHapoaHas 6a3a ClpaBOYHbBIX U3/aHUHN IO
BCEM oTpacisM 3Hanuii SpringerReference

http://www.springer.com/references

MexnynapoaHas pedeparuBHas 0aza JTaHHBIX
0 YWCTOM M TNPUKIATHON  MaTeMaTHKe

http://zbmath.org/

MexnyHaponHas pedepatuBHas u
MOJTHOTEKCTOBAasi ClipaBoYHas 0a3za JaHHbBIX
Hay4YHBIX W3gaHui «Springer Naturey

https://www.nature.com/siteindex

ApXuB Hay4HbIX XypHalloB «HarnuoHanbHBIM
AIEKTPOHHO-UH(OPMAIIMOHHBIN  KOHI[OPLIUYM»
(HIT HOMKOH)

https://archive.neicon.ru/xmlui/



http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepHanLHo-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:

VYyeOHBIC ayIUTOPUHU JJIs TPOBEACHHS 3aHATUN JIEKIMOHHOTO THma. OcCHalleHue:
MynbTUMEANITHBIE CPEICTBA XPAHSHHUSI, TIEPEIaud U MPECTABICHUS HHPOPMAIIHH

YyeOnast ayauTopusi s TNpoOBeAeHUs J1abopaTopHBIX  pabor. OcHaieHue:
JlaGopaTopHble yCTAaHOBKH, H3MEpPUTENbHBIE NPUOOPHI M HMHCTPYMEHTHI JIsi BBINOJHEHHUS
1ab0paTOPHBIX PaboT:

— IIpodunomerp Mitutoyo Surftest SJ-210.

— YcTaHOBKa 10 HCCIICIOBAHUIO BeTUIMHBI KoddumrerTa tpeHuss TMM-32A.

— YcTaHOBKa 10 MPOBEICHHUIO UCTIHITAHUIN HA U3THO.

— YcTaHoBKa JUIsl IPOBEACHUSI UCIIBITaHUH 110 TeMe «DU3nuecKoe MOAETUPOBAHUE

— Mamnna Apyappa.

— V3MepuTenbHbIN HHCTPYMEHT (MUKPOMETP, IITAHT€HIIUPKYIIb).

— Maker 3arpy304HOro yCTpONCTBA JOMEHHOM IEYH.

— MakeT KOHYCHOU IPOOUIIKH.

— Maker y4yacTka pa3iMBKHU YyTr'yHa.

Y4eOHble ayauTOpUM [UISI TPOBEACHHS TMPAKTUYECKUX 3aHATUHM, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJbTAllMM, TEKYIIErO0 KOHTPOJISI U MPOMEXKYTOUHOW aTTECTaIWH.
Ocnamenue: Jlocka, MynTbTUMEAUIHBIN TPOEKTOP, IKPaH

[Tomernenust st caMoCTOATENBHOM padoThl 00yuatomuxcs. OcHamenue: [lepconanbabie
KoMmbioTephl ¢ maketom MS Office, BbIX010M B HMHTEpPHET U C JOCTYIIOM B BJIEKTPOHHYIO
nH(pOpMaIMOHHYI0-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenne s XxpaHeHus U NpodUIaKTHYECKOro OOCTYXUBaHUS y4eOHOTO
obopynoBanus: CTeIUIaxu I XpaHeHUs y4€OHO-HATJISIHBIX TOCOOM U yueOHO-METOIUIECKOM
JIOKYMEHTAIUU.



NPUNOKEHUE 1

6 YueGHO-MeTO uUEeCKOe o0ecIeueHne CAaMOCTOATEIbHOM padoThI 00YyJIAarOUIMXCA

[TpuMepHBIi NepeuyeHb BOIPOCOB C BapUaHTaMU OTBETOB K TECTy IO BTOPOMY pPa3aeiy

JIUCLIUILINHEL:

1. MakerupoBanue

1.1.

1.2.

1.3.

1.4.

OCHOBAHO Ha COOJIIOJIEHUH MEKAY OOBEKTOM U MOJIEIIBIO TOJILKO F€OMETPUUECKOTO
nofo0usi W ABNSETCS TPyObIM NPUOIMKEHHEM K PpEAIbHBIM SIBICHUAM U
poreccam.

IpeycCMaTpUBAeT BOCCO3JAHHUE B MOJEIU TEX K€ CaMbIX (PU3MUECKUX TOJIEH,
KOTOpbI€ JIEHCTBYIOT B OOBEKTE, HO H3MEHEHHBIX II0 CBOUM aOCOJIIOTHBIM
3HAYEHHSIM B COOTBETCTBUH C MACIITa0OM MOJICIIUPOBaHHUs (KPUTEPUEM TIOA00NS).
[peJycMaTpuBaeT 3aMeHy B MOJEIM II0 CPABHEHUIO C OOBEKTOM OJHUX
¢busnveckux nonei npyrumu. [Ipu 3TOM Hcmonk3yercs cpena, KoTopasi BeieT ceost
aHAJIOTMYHO  peaJbHOMY  OOBEKTY U OIHUCBIBACTCS  AHAJIOTWYHBIMU
MaTeMaTHYECKUMH 3aBUCUMOCTSIMH.

SBJISICTCS METOJOM H3YYEHHUS NPOLIECCOB M SIBICHHUM, Ui KOTOPBIX H3BECTHO
MaTemaruueckoe omnucaHue. OHO Oasupyercs Ha OOLIUX 3aKOHAX MPUPOIBI U
npuMeHeHUH (opMbl 3anucH ((popManu3alii) 3TUX 3aKOHOB /ISl KOHKPETHOTO
SIBJICHUS WJIM Tpouiecca. MoJenupoBaHie COCTOUT B BOCIIPOU3BEICHUH COCTOSHHUS
CHCTEMBbl C COXPAaHEHHEM JIOTMYECKOW CTPYKTYPbI B3aUMOCBSA3M 3JEMEHTOB, UX
(bU3NIECKOTO CONIEPKAHUS M TIOCIIEIOBATEIIEHOCTH CMEHBI COCTOSTHII BO BPEMEHH.

2. dusuueckoe MOJCINPOBAHUC

2.1.

2.2.

2.3.

2.4.

OCHOBAHO Ha COOJIIOJICHUH MEKAY OOBEKTOM U MOJEIIBIO TOJIBKO FEOMETPUUECKOTO
nofo0uss M sABNseTCs TIpyObIM NPUONMKEHHEM K pEalbHbIM SBICHUAM U
poreccam.

IpeycMaTpUBaeT BOCCO3JaHHUE B MOJENIU TeX K€ CaMbIX (PU3MUECKUX TMOJIEH,
KOTOpbI€ JEHCTBYIOT B OOBEKTE, HO M3MEHEHHBIX I10 CBOUM aOCOJIIOTHBIM
3HA4YEeHHUSIM B COOTBETCTBHUHU C MacIITabOM MOJICIUPOBaHUS (KpUTEPHEM TOIO0MS).
IpelycMaTpuBaeT 3aMEHY B MOJIEIM IO CpPaBHEHUIO C OOBEKTOM OJHHUX
¢uznueckux noneit npyrumu. [Ipu 3ToM Hcnonk3yercs cpena, KoTopasi BesieT cedst
AQHAJIOTUYHO  peaJlbHOMY  OOBEKTY U OINMCHIBACTCS  AHAJOTUYHBIMU
MaTEMaTHYECKUMHU 3aBUCUMOCTSIMH.

SIBJIIETCS METOJIOM H3YYEHHs IpOLIECCOB W SBIEHUM, AN KOTOPBIX H3BECTHO
MaTeMaTuueckoe omucanue. OHO Oa3upyeTcss Ha OOIIMX 3aKOHAX MPUPOABI U
npuMeHeHuu (opmbl 3anucu (popmMann3alnu) TUX 3aKOHOB AJII KOHKPETHOI'O
SIBJICHUS WM ITpoliecca. MoaenmpoBaHnue COCTOUT B BOCIIPOU3BENEHNUN COCTOSIHUS
CUCTEMBI C COXPAHEHHEM JIOTUYECKOM CTPYKTYPhl B3aUMOCBSI3U AJIEMEHTOB, MX
(bU3NIECKOTo COMIEpkKAHUS U TIOCIEI0BATEIbHOCTH CMEHBI COCTOSTHUI BO BpEeMEHH.

3. AHaoroBoe MoJICTUPOBAHUE

3.1.

3.2.

3.3.

3.4.

OCHOBAHO Ha COOJIOJICHUH MEX 1y 00BEKTOM U MOJIENIBbIO TOJIEKO T€OMETPHUIECKOTO
nonobusi W SIBISIETCS TPYObIM TPUONIMKEHWEM K pealbHBIM SBICHUSAM U
mporieccam.

MpelycMaTpuBaeT BOCCO3JaHHE B MOJIENHM TEX K€ CaMbIX (PU3NYECKUX TMOJEH,
KOTOpBIE JEHCTBYIOT B OOBEKTE, HO HW3MEHEHHBIX I10 CBOUM a0COJIOTHBIM
3HAYEHUSM B COOTBETCTBHHU C MAacIITaOOM MOJEIUPOBaHUs (KpUTEPUEM TOJ00u).
MpeIycCMaTpuBaeT 3aMEHy B MOJECIH TI0 CpPaBHEHUIO C OOBEKTOM OJHUX
¢busnueckux nonei Apyrumu. [lpu 3TOM Ucnonb3yercs cpena, KoTopas BeeT celst
aHAJIOTHYHO  peaJbHOMY  OOBEKTY W  OIHWCBHIBACTCS  AHAIOTUYHBIMH
MaTeMaTN4YCCKUMU 3aBUCUMOCTAMU.

SIBIISICTCSI METOJIOM HW3YYCHHUS! TPOIECCOB W SBICHHMA, I KOTOPBIX HM3BECTHO
Matemarnueckoe omnucanue. OHO Oa3upyercs Ha OOMUX 3aKOHAX MPUPOIBI U
npuMeHeHnn (Gopmel 3anmucu (popmanuzanuu) dTUX 3aKOHOB IS KOHKPETHOTO



SAIBJICHUS WK IIponecca. MOI[CJIHpOBaHI/Ie COCTOUT B BOCIIPOU3BCACHUU COCTOSIHUA
CUCTEMBI C COXpaHCHUEM JIOTHYECKOH CTPYKTYpPbI B3aMMOCBA3U 3JICMCHTOB, HUX
(bI/I3I/I‘ICCKOI‘O COACPIKaHUA U MOCICAO0BATCIILHOCTU CMCHEL COCTOSIHUM BO BPCMCHU.

4. MaremMaTH4ecKoe MOACINPOBAHUC

4.1.

4.2.

4.3.

OCHOBAHO Ha COOJIIOJICHIH MEKAY OOBEKTOM M MOJIENBIO TOJIBKO F€OMETPHUIECKOTO
nonobust u sBiseTCd TPyObIM NPUONMKEHHEM K pEallbHbIM SBICHUSAM U
IIpOLIECCaM.

MpelycMaTpuBaeT BOCCO3JaHME B MOJIEIHM TEX K€ CaMbIX (PU3NYECKUX TMOJEH,
KOTOpbIE JEHCTBYIOT B OOBEKTE, HO HM3MEHCHHBIX [0 CBOMM a0COJIOTHBIM
3HAYEHUSIM B COOTBETCTBHUHU C MacIITabOM MOJEIUPOBaHUS (KpUTEpUEM MOJ00u).
MpeIycMaTpuBaeT 3aMEHYy B MOJICTM IO CPaBHEHUIO C OOBEKTOM OJHUX
¢busnueckux nonei aApyrumu. [lpu 3ToM ucnomns3yercs cpena, KoTopast BeeT cels
AQHAJIOTMYHO  pealbHOMY  OOBEKTY M ONUCBHIBACTCS  aHAJOTMYHBIMU
MaTEeMaTHYECKUMHU 3aBUCUMOCTSIMHU.

5. AHanuTHuecKue METOIBI MCCIIEIOBAHUI

5.1.

5.2.

IIO3BOJISIFOT M3y4aThb IMPOLIECCHI HA OCHOBE MAaTE€MaTHYECKHX MOJEJEH, KOTOpBIE
MOTYT OBITh NPEICTaBICHBI B BUJEC (PYHKIMI, YpaBHEHHIA, CUCTEM ypaBHEHUH, B
OCHOBHOM U (depeHInalbHbIX I UHTErpabHbIX. OOBIYHO B Hayaje CO3/aroT
rpyOyl0 MoOJellb, KOTOPYIO 3aTeM, IIOCe €€ HCCIEIOBaHUs, YTOYHSIOT. Takas
MO/IeJIb O3BOJISIET JOCTATOYHO MOJIHO U3y4yaTh (PU3MUECKYIO CYLTHOCTD SIBJICHHS.

MO3BOJISIIOT INIYOOKO H3Y4YUTh IIPOLECChl B MpeAesaX TOYHOCTU TEXHUKU
HKCHEPUMEHTa, OCOOCHHO T€ IapaMeTphl, KOTOPbIE MPEICTAaBIIAIOT HanOOIbIINIA
uHtepec. OIHAKO pe3yibTaTbl KOHKPETHOTO SKCIEPUMEHTa HE MOTYT OBITh
pacrpocTpaHeHbl Ha APYroi mpoliece, 1axke BechbMa OJIM3KHi [0 CBOEH CYyTH.

6. DKCIeprUMeHTATbHBIC METOIBI UCCIICIOBAHUI

6.1.

6.2.

[IO3BOJIAIOT U3ydaTh IPOLECCHl HA OCHOBE MAaTEMaTUYECKUX MOJECIIEH, KOTOpbIE
MOTYT OBITh NMPEACTABIIECHBI B BUAEC (YHKIIMHA, YypaBHEHUHN, CUCTEM YpaBHEHUM, B
OCHOBHOM U (epeHIInalbHBIX UM UHTErpalibHbIX. OOBIYHO B Hayaje CO3/aroT
rpy0yt0 MojieNb, KOTOPYIO 3aTeM, IOCIe €€ HCCIENOBaHMs, YTOUHSIOT. Takas
MO/I€JIb TO3BOJISIET JOCTATOYHO MOJHO U3y4yaTh (PU3MUYECKYIO CYITHOCTD SIBJICHHS.

MO3BOJISIIOT [NIYOOKO HM3Y4YUTh IMPOLIECCHl B Mpefesiax TOYHOCTH TEXHHUKHU
HKCHEPUMEHTa, OCOOCHHO T€ MapaMeTphl, KOTOpbIE MPEICTABIAIOT HauOOIbIIHNI
uHTepec. ONHAKO pe3ynbTaTbl KOHKPETHOTO HKCIEPUMEHTAa HE MOTYT OBITh
pacrpocTpaHeHbl Ha APYroi mpoliece, 1axke BechbMa OJIN3KHi 10 CBOEH CyTH.

7. Dranbl HAYYHO-HUCCIIEA0BATEIILCKOM PabOThI (HECKOIbKO 8apUanmos omeemd)

7.1.
7.2.
7.3.
7.4.
7.5.
7.6.

DopMyIHpPOBKa TEMBI

dopMyHpOBaHUE LIETTU U 33]1a4 UCCIICIOBAHUS

MopaenupoBanue

DKCNEepUMEHTAITBHBIC UCCTIEIOBAHUS

AHanu3 u ohopmIIeHUE Pe3yIbTaTOB HAYYHBIX UCCIIETOBAHUMN

Brenpenue pe3ynbTaToB B ONpeAeieHHe SKOHOMUYECKOH 3 (HEKTUBHOCTH



Hcxonnbie naHHbIE 1S IPAKTHYECKOH padoThl Ha TeMy «MaTeMaTHyecKHe METOABI

HUCCJICJ0OBaAHUN»
EguHuua BapuaHTt
HaumeHoBaHue napamertpa
u3mepeHus 1 2 3 4 5 6 7 8 9 10
PacTArMBalowan cuna H 1500 1400 1300 1200 1100 1050 1200 1350 1500 1650
[AnameTp cTepHA MM 5 5,25 5,5 5,75 6 6,25 6,5 6,75 7 7,25
[lvHa cTepxHs m 0,75 0,765 0,78 0,795 0,81 0,825 0,84 0,855 0,87 0,885
HasHaueHHbI pecypc CyTKM 12 14 16 18 20 22 20 18 16 14
MogyAb ynpyroctu Mra 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogaynb cagura Mra 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadouuumeHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TBeppocTb maTepuana no Bukkepcy MnMa 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
MAOTHOCTL MaTepuana Kr/m® 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Pabouyas TemnepaTypa MaTepuana CTePXKHA °C 55 55 55 55 55 55 55 55 55 55
DHTaNbNUA NNABNAEHUA B XKUAKOM COCTOAHUN ﬂ)K/MM3 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
Yp,eanaﬂ Ten/s0eMKoCTb maTepuana (I'lpl/I
L/ (kr-°C) 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpaaycos)
Koaduuuent nurediroro Tenosoro pacumpenua wm/(m°C) | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10°
matepuana getaan
SHEPIVA AKTUBALMM IPOLECCA PAsPYLIEHNA ow/m® | 1,73-10%° | 1,73-10" | 1,73-10"° | 1,73-10° | 1,73-10" | 1,73-10"° | 1,73-10"° | 1,73-10" | 1,73-10"° | 1,73-10"
MeXaTOMHbIX CBA3Een
KoadpdnumeHT HepaBHOMEPHOCTU pacnpeseneHms
BHYTPEHHEeM aHeprnn no o6bemy HarpyKeHHoM 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
Aetanu
Yucno Asoragpo m> 0,86:10” | 0,86:10” | 0,86:10” | 0,86:10” | 0,86:10” | 0,86:10” | 0,86:10% | 0,86:10” | 0,86:10”° | 0,86:10%
MocTosiHHasn MnaHka Oxc  |6626:10(6,626-10™ |6,626:10 |6,626:10** | 6,626-10™ | 6,626:10°* | 6,626-10** | 6,626-10* | 6,626:10°* | 6,626:10°*
YHUMBEpCa/ibHaA ra308an NOCTOAHHARA [/(m>K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
MocToaHHan bonblMaHa Ik/K 1,38:102 | 1,38:10% | 1,38:10% | 1,38-10% | 1,38-10% | 1,38-10% | 1,38:10% | 1,38-10% | 1,38:10% | 1,38-10%
EanHuua BapuaHt
HaumeHoBaHue napametpa
M3mepeHua 11 12 13 14 15 16 17 18 19 20
PacTArMBaloWan cua H 1700 1750 1800 1850 1900 1870 1840 1810 1780 1750
[vameTp CTepxHA MM 7 6,75 6,5 6,25 6 5,75 5,5 5,25 5 4,75
[LnvHa cTepxkHs M 0,87 0,855 0,84 0,825 0,81 0,795 0,78 0,765 0,75 0,735
Ha3HayeHHbIN pecypc CyTKN 12 10 8 6 9 12 15 18 21 24
MogyAb ynpyrocty Mna 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogaynb cagura MMa 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadpduumeHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TeepaocTb maTepmana no Bukkepcy MMa 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
MA0THOCTb MaTepuana Kr/m 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Paboyas TemnepaTypa MaTepuana CTEPXKHA °C 55 55 55 55 55 55 55 55 55 55
DHTaNbNUA NNaBNEHUA B XKUAKOM COCTOAHUN ,Cl,)«/mms 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YAC/bHAA TENNOEMKOCTL MaTepuana (npu [/ (kr°C) 470 470 470 470 470 470 470 470 470 470
TemnepaType 20-100 rpaaycos)
KoabuuuenT nuedioro Tenosoro pacumpenus wm/(m°C) | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10°
mMmatepuana getaan
3neprua arTsau fIpoLecca paspytuenua ow/m® | 1,73-10° | 1,73-10° | 1,73-20"° | 1,73-10° | 1,73-10" | 1,73-20"° | 1,73-10%° | 1,73-10" | 1,73-20"° | 1,73-10%
MeXaTOMHbIX CBA3en
KoadpdnumeHT HepaBHOMEPHOCTU pacnpeseneHms
BHYTPEHHEeN aHeprumn no o6bemy HarpyKeHHoM 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
Aetanun
Yncno Asoraapo w> 0,86-10% | 0,86:10* | 0,86-10” | 0,86-10” | 0,86:10*° | 0,86-10” | 0,86-10” | 0,86:10*° | 0,86-10” | 0,86-10”
MocTosHHas MNnaHka Owc  |6,626-10|6,626:10™*|6,626-10™ |6,626-10** | 6,626:10* | 6,626-10™ | 6,626-10** | 6,626:10* | 6,626-10> | 6,626:10**
YHWBepcanbHas rasoBas nocToAHHan [o/(m>K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
MNocToaHHan bonblMaHa Lk/K 1,38:102 | 1,38:10% | 1,38-10% | 1,38-10% | 1,38-10% | 1,38-10% | 1,38'10% | 1,38-10% | 1,38:10% | 1,38-10%
EauHuua BapuaHTt
HaumeHoBaHue napametpa
M3mepeHua 21 22 23 24 25 26 27 28 29 30
PacTarvBatoLas cuna H 1720 1690 1550 1410 1270 1480 1690 1900 2110 2320
[vameTp cTepxHA MM 4,5 4,25 4,5 4,75 5 5,25 5,5 5,75 6 6,25
[LnvHa cTepikHs M 0,72 0,7 0,75 0,775 0,38 0,825 0,85 0,875 0,9 0,925
Ha3HayeHHbIN pecypc CyTKn 27 30 33 36 30 24 18 12 6 12
Mogaynb ynpyrocTu Mna 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 [ 210000 | 210000 | 210000
Mogaynb cagura Mna 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadpouuumeHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TeepaocTb maTeprana no Bukkepcy MMa 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
M0THOCTb MaTepuana Kr/m 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Paboyas TemnepaTypa MaTepuana CTePXKHA °C 55 55 55 55 55 55 55 55 55 55
DHTaNbNUA NNABNEHUA B XUAKOM COCTOAHUN ,Cl,)«/MMB 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YaenbHaa Ten10emMKocTb MaTepuana (npu
LI/ (kr°C) 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpaaycos)
Koaduuuent nuedinoro Tenosoro pacumpenua wm/(m°C) | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10°
matepuana getaan
SHEPIVA AKTUBALMM IPOLECCA PASPYLIEHNA ow/m® | 1,7310%° | 1,73-10" | 1,73-10"° | 1,73-10° | 1,73-10" | 1,73-20"° | 1,73-10%° | 1,73-10" | 1,73-10"° | 1,73-10"
MeXaTOMHbIX CBA3Een
KoadpdnumeHT HepaBHOMEPHOCTU pacnpeseneHms
BHYTPEHHEeN aHeprun no o6bemy HarpyKeHHow 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
Aetanu
Yncno Asoraapo w> 0,86-10% | 0,86:10* | 0,86-10” | 0,86-10” | 0,86:10*° | 0,86-10” | 0,86-10” | 0,86:10”° | 0,86-10” | 0,86-10”
MocTosiHHasn MnaHka Oxc 662610 (6,626-10™|6,626:10°* |6,626:10** | 6,626-10™ | 6,626:10™* | 6,626-10** | 6,626-10* | 6,626:10°* | 6,626:10°*
YHUBEpCa/bHaA ra30Ban NOCTOAHHARA [ok/(m>K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
MoctoaHHan bosblMaHa Lk/K 1,38:102 | 1,38:10% | 1,38-10% | 1,38-10% | 1,38-10% | 1,38-10% | 1,38-10% | 1,38-10% | 1,38:10% | 1,38-10%




Hcxonnble naHHbIE 1S IPAKTHYECKOH padoThl HA TeMy «CTaTHYeCKNi M KHHeTHYeCKUH
MOAXO0/ K ONpPeJe/ICHHIO T0Ka3aTe el 0e30TKA3HOCTH M J0JI0BEYHOCTH HAIPYKEHHBIX

aeTajaecn»
EauHuua BapuaHTt
HaumeHoBaHue napamertpa
M3mepeHus 1 2 3 4 5 6 7 8 9 10
1500, 2000, 1200, 1800, 1700, 2100,
WU3rnbatowan cuna H 2150, 2300 1400 1300 1200 1900, 2200 1050 1200 1350 2250, 2400 1650
1200, 1450, 1100, 1250, 1250, 1550,
PactarmBatowan cuna H 1700 1700, 1950 1800 1850 1900 1500, 2150 1840 1810 1780 1600, 1750
[AvnameTp cTepHA MM 35 25,25 25,5 35,75 29 26,25 36,5 27,75 29 31,25
0,750,820,85 0,700,78 0,80
[OnvHa cTepxkHa m 0,75 0,765 0,78 0,90 0,81 0,825 0,84 052 0,87 0,885
HasHaueHHbI pecypc CyTKM 4 6 8 10 8 6 5 4 3 2
Mogynb ynpyrocTvu Mna 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogaynb cagura Mra 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadduumeHt NyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
1200, 1400, 1340, 1480,
TseppocTb MaTepuana no Bukkepcy MnNa 1800 1600 1900, 2500 1200 1000 1250 1950, 2100 2150 2600 3050
MAOTHOCTL MaTepuana Kr/m 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Pabouas TemnepaTypa matepuasa CTepsKHsS °C 55 35 25 45 20 40 15 50 15 20
DHTaNbNUA NNABNEHUA B KUAKOM COCTOAHUMN Ll»(/MM3 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
Y
ATbHA TENIOEMKOCT MaTepyana (npw L/ (kr-°C) 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpaaycos)
Koa WULMEHT IMHEMHOTO TENI0BOrO pacluMpeHns
MaT:’:M;a neranm P P m/(m:°C) 1,2:10° | 1,2'10° 1,2:10° | 1,2:10° | 1,2:10° | 1,2°10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10°
JHepruAa aKTMBaLUMM NpoLecca paspyweHuns
Me)KZTOMHbIX c;:seﬁ pou paspy Oo/m® 1,73-10° | 1,73-10"° | 1,73-10" | 1,73-10"° | 1,73-10"° | 1,73-10" | 1,73-10" | 1,73-10" | 1,73-10" | 1,73-10"°
KoadppuumeHT HepaBHOMEPHOCTH pacnpeaeneHus
BHYTPEHHeW 3Hepr1m no o6bemy HarpyKeHHon 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
netanu
Yncno Asoraapo w3 0,86:10” | 0,86:10° | 0,86:10%° | 0,86:10* | 0,86:10% | 0,86-10* | 0,86:10%° | 0,86:10* | 0,86:10*° | 0,86-10%°
NocrosHHas Mnaxka Oxc  |6,626:10°|6,626:10™ | 6,626:10™ |6,626:10*|6,626:10°* |6,626-10™ | 6,626-10**|6,626-10**| 6,626-10* | 6,626-10*
YHMBepcanbHan rasoBas NOCTOAHHaA Oox/(m>K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
NocrosHHas BoabymaHa /K 1,38:10% | 1,38:107 | 1,38-107 | 1,38:10% | 1,38:10% | 1,38-10% | 1,38-10% | 1,38:10%° | 1,38-107 | 1,38-10%
EanHuua BapuaHt
HaumeHoBaHue napameTtpa
M3mepeHus 11 12 13 14 15 16 17 18 19 20
1200, 1800, 1700, 2100, 1230, 1600,
M3rmbatowan cuna H 1500 1400 e P 1200 1100 5oy 200 | 1200 1350 1500 AT
1100, 1250, 1250, 1550,
PacTarusatowan cuna H 1700 1750 1800 1500, 2150 1900 1870 1600, 1750 1810 1780 1750
JAvameTp cTepxHA MM 32 33,75 32,5 31,25 30,5 28,75 31,5 29,25 32 31,75
Jnka crepkHa " 0,87 °'7°g'§g°'85 0,84 0,825 0,81 0,795 0,78 0765 |%7 g:f 084 0735
Ha3HaueHHbI pecypc CyTku 4 6 8 10 8 6 5 4 3 2
Mogynb ynpyrocTv Mra 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000
Mogaynb cagura MMa 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadduuueHT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
1300, 1500, 1340, 1580, 1100, 1500,
TseppocTb MaTepuana no Bukkepcy MnNa 1900, 2700 1350 1450 1550 1950, 2200 1950 2150 1700, 2500 2550 2750
MnoTHOCTL MaTepuana Kr/m 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Pabouas TemnepaTtypa maTepuana CTepPXKHA °C 55 35 25 45 20 30 40 50 15 20
DHTanbNUA NNaBAEHUA B XKUAKOM COCTOAHUMN ,CI,>K/MM3 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
Y,D,El'leaﬂ Tenn0emMKoCTb maTepuana (I'IpM o
L/ (kr-°C) 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpaaycos)
Koa WULMEHT IMHEMHOro TEeNI0BOro paclunMpeHnsa
MaTZ’:M;a neran P P m/(m:°C) 1,2:10° | 1,2:10° 1,2:10° | 1,2:10° | 1,210° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2-10°
JHepruAa aKTMBaLUMM NpoLecca paspyweHuns
Me)KZTOMHbIX CBL;seFI pou paspy Oox/m® 1,73-10"° | 1,73-10° | 1,73-10" | 1,73-10° | 1,73-10" | 1,73-10"° | 1,73-10" | 1,73-10" | 1,73-10" | 1,73-10"
KoadppuumeHT HepaBHOMEPHOCTH pacnpeaeneHus
BHYTPEHHEW 3Hepr1m no o6bemy HarpyKeHHoN 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
netanu
Yncno Asoraapo w? 0,86-10” | 0,86:10” | 0,86-10° | 0,86:10” | 0,86-10” | 0,86-10% | 0,86:10” | 0,86-10” | 0,86-10% | 0,86-10”
NocrosHHas Mnakka Oxc  |6,626:10°|6,626:10™ | 6,626:10™ |6,626:10*|6,626:10°* |6,626-10™ | 6,626:10**|6,626-10**| 6,626-10* | 6,626-10*
YHUBEPCa/bHAA ra30BaA NOCTOAHHARA I/(m*K) | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10° | 1,187-10°
NocrosiHHas BonbLMaHa /K 1,38:10% | 1,38:107 | 1,38-107 | 1,38-10% | 1,38:10% | 1,38-10% | 1,38-10% | 1,38:10%° | 1,38-107 | 1,38-10%




NPUNOXEHMUE 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBa AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.

CTpyKTypHBIii
AJIEMEHT
KOMIIETEHIINH

[Inanupyembie pe3ysbTaThl 00yUCHHS

OneHouyHble CpeaCTBa

IIK — 1: cnoco0HOCTBIO K CUCTEMATHYCCKOMY M3YyYCHUIO Hay‘{HO-TeXHH‘leCKOﬁ HH(l)OpMaIII/II/I, OTCYECCTBCHHOIO 3apy6emuor0 OIbITA IO COOTBETCTBYOILIEMY

npoPpuJie NoAroTOBKU

- METOUKY ITIOMCKA U H3yYEHUS HAyYHO-TEXHUYECKOH
3Hartb o ﬁaauynn' y v [epedyeHp TEOPETHUECKUX BOTIPOCOB K SK3aMCHY:
MeT (I)) K nl)ncxa SaDVOSKHOI 1. OOumme cBegeHUS 0 HayKe M HAYIHBIX HccienoBannsaX. OCHOBHBIC TIOHATHS U ONPEACIICHIS.
y apy 2.  Hayu4ssie 3HaHUS, (OPMBI HAYIHOTO 3HAHUS, METOIBI HCCIICOBAHMUIA.
HAYYHO-TEXHUYCCKOH MHDOpMAIH
- IPAMEHATh METONMKY IIOMCKA M H3yYEeHUs
Ywmerb a i O-TeXHIUCCKOG iH q)yo NP — HOZ[FZTOBKI/I Temsl U1 IPOBEIEHIS TUTEPATYPHOTO M HAYYHOTO 0030pa:
« I'?IIIOBGI[eHI/I}O HAVUHBIX HC cl:OJIeILOBaHI/Iﬁ' 1. Mertoasl olIeHKH PabOTOCIIOCOOHOCTH Y3JI0B TPEHUS.
anMeHsm) MeTOy MKV TONCKa 30 66);1{012 2. MeTo/pl THaTHOCTUPOBAHKS COCTOSIHUS TEXHHYECKOTO 00BEKTa.
Ha quo TeXHquCIf[oﬁ ZIH (bopva H}:/Iy 151 THOLFOTOBKIL 3. Mopgesnu 0TKa30B TEXHHYECKUX 00BEKTOB 110 KPUTSPHUSIM MPOYHOCTH.
Y PMaIlH 1 " A 4. Monenu 0TKa30B TPHOOCOMPSHKEHUN METAILTYPTHUECKUX arperaTosB.
K IIPOBEJICHUIO HAYYHBIX MCCIIEJIOBAHUN;
Brnaners - HaBbIKAMHM TNIPUMEHCHHMS METOJAMKH TIOMCKa |
H3yUYCHHsI HAyYHO-TEXHHUYCCKOW HHGOPMAIMU TPH .
HPOBECHAN HAYHHBIX HCC/IE TOBAHHIL: [TepeueHb TEOPETHUECKUX BOIIPOCOB K HK3aMEHY:
I})IaBLIKaMH . I/}I:I/ICHeHI/I}I METOMUKH r;OI/ICKa 1. OOumme cBeeHUs O HAYKE U HAYYHBIX UcCciIeoBaHUAX. OCHOBHbBIE TIOHATHUS U OTIPEIeTIeHUS.
. P A N 2. Hayunbie 3HaHUs, POPMBI HAYYHOTO 3HAHHMS, METO/IbI UCCIICIOBAHHA.
3apyOeIKHON HAYUHO-TEXHUUECKOH HHBOPMAIIUHU IPH
MIPOBEICHUH HAYIHBIX UCCIICIOBAHUH.
K - 2: ymMeHueM MoOAeJMPOBAaTh TeXHUYECKHE OOBEKTHI M TEXHOJOTHYEeCKHe Npouecchl € MCMOJb30BAaHUEM CTAHJAPTHBIX MNAKETOB U CPEICTB
ABTOMATH3HPOBAHHOIO NPOEKTUPOBAHMS, FTOTOBHOCTHI) MPOBOAUTH IKCIEPUMEHTHI 110 32JAHHBIM METOIUKAM ¢ 00pad0TKOH H AaHAJM30M Pe3yJIbTATOB
3HATH - OCHOBHBIE  TOIXOABI K  MojenupoBaHuio | [TepedeHs TEOPETHUSCKUX BOMPOCOB K SK3aMEHY:
TEXHUYECKMX  OOBEKTOB M  TEXHOJIOTHYECKHUX 1. Metoabl SKCIICpUMEHTATBHBIX UCCIICIOBAHUH.
MPOLIECCOB; 2. MeToapl TEOPETHYCCKUX HCCIICIOBAHUH.
- METOIHUK a00TBl B CTaHOApTHBIX IIAKETaxX U . OJIEJIUPOBaHUE, KiIaCcCU(UKALUI METOLOB MOAETUPOBAHMS.
o 3. M ,
cpelcTBax aBTOMATH3MPOBAHHOIO IIPOEKTUPOBAHUS . accuduKalus MaTEMaTHYECKUX METOLOB UCCIIEI0OBAHMS.
4, K
OpY  MOJCIHPOBAHUN TEXHHYCCKHMX OOBEKTOB U 5.  AHanuTHYeCKHE METOIbI HCCIEA0BAHMS.
TEXHOJIOTHYECKHX TMPOIECCOB TPH TPOBEACHUH 6. BeposITHOCTHO-CTOXACTHYSCKUE METOIBI HCCIICIOBAHMS
Hay4YHBIX HCCJIEIOBAHUIT; . €TO/IbI (PU3UUECKOI0 MOJAEITUPOBAHHS.
y4 ; 7. M
- METOJBl W METOOUKH O0pabOTKM W aHamu3a 8. Kpwurepnun nomodus n Macmtadbl MOIECITHPOBAHMSI.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnanupyemblie pe3yabTaThl O0yUeHUS

OneHouHble CpeacTBa

PE3yJIbTaTOB MOJEINPOBAHUS TEXHUYECKUX 0OBEKTOB
U TEXHOJIOTHUECKUX IMPOLECCOB C HUCIOJIb30BAaHUEM
CTaH/IapTHBIX MaKeTOB u CpEeACTB
ABTOMATH3MPOBAHHOTO MPOEKTHPOBAHUSI.

YmeTs

- IPUMEHSTh OCHOBHBIE TIOJXOIbI K MOJIECTUPOBAHUIO
TEXHUYECKUX  OOBEKTOB U  TEXHOJIOTHUCCKUX
TIPOIIECCOB;

- TPUMEHATh METONUKY paboOTHl B CTaHIAPTHBIX
MaKkeTax ©  CPEACTBAX  aBTOMATH3MPOBAHHOTO
MPOEKTHPOBAHUS TIPU MOACTHUPOBAHUN TEXHHUCCKIX
00BEKTOB M TEXHOJIOTHYECKUX MPOIIECCOB;

- TPUMEHITh METONBl OO0pabOTKH W aHalu3a
PE3yJbTaTOB MOAETUPOBAHUS TEXHUUECKUX 0OBEKTOB
Y TEXHOJOTHYECKHX TPOIECCOB C HCIOJb30BAHUEM
CTaHAaPTHBIX MIaKeTOB u CpeJCcTB
aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHYSI.

[Tpumep 3amanHust MO TEMATHKE METOM TEH30METPHH:
1. MsroroBneHue TCH301aTUHKA.
2. COop 3IEKTPUIECKON CXEMBI U MOJKIIOYEHIE TEH30JaTIHKOB.
3. IIpoBeneHue SKCHEpUMEHTAIBHBIX MCCIECIOBAaHUN HArPYKEHHOCTH JIEMEHTOB METAJLTYPrHYECKHX
MaIlIlH METOZ0M TeH30METPUH Ha IpuMepe OaIKy UCTIBITHIBAEMON Ha M3THO MIIN KpYdEHHE.
IIpoBenenue nmabopaTopHbIx paboT Nel u Ne2.

Bnanets

- HaBbIKaMU [IPUMEHEHHUS
MOJEIUPOBAHUID  TEXHUUYECKUX
TEXHOJIOTHYECKUX MPOIIECCOB;

- HaBBIKAMH paboOTHl B CTaHAAPTHBIX MAaKeTax U
CpPElICTBaX AaBTOMAaTU3UPOBAHHOIO IPOEKTUPOBAHUS
IpH  MOJEIMPOBAHWM TEXHHYECKHX OOBEKTOB W
TEXHOJIOTHYECKHUX IIPOLECCOB;

- HaBBIKAMH NPUMEHEHHUS METOJOB 0O0paboTKH W
aHaJIk3a pPe3yJIbTaTOB MOZAEIUPOBAHUS TEXHUYECKUX
O0BEKTOB M  TEXHOJOIMYECKHMX IPOIECCOB C
HCIIOJIb30BAHUEM CTAHJIAPTHBIX IIAKETOB U CPEICTB
aBTOMAaTU3UPOBAHHOT'O NIPOEKTUPOBAHMUSL.

MOJIXO0/I0B K
00BEKTOB U

[TepeueHb TEOPETHUECKUX BOIIPOCOB K HK3aMEHY:

1. Cratuctuueckas 06paboTKa pe3yabTaTOB dKCIIEpUMEHTA. MeTOo/] HANMEHBIITUX KBaIPaTOB

2. TloHsTHe MHTEIICKTYaJIbHONW COOCTBEHHOCTH, IIPOMBIIIJICHHAS COOCTBEHHOCTD U €€ BUJIbI

3. TlnanupoBaHue SKCIIEpUMEHTa. MOIeIn IEPBOTo U BTOPOro mopsiaka. [locTpoeHue perpecCHOHHbBIX
YpaBHEHUH.
WmxenepHpiid skcnepuMeHnT. @DakTopel B SKCIEpUMEHTE. YMEHBIICHHE Ha0Opa IepeMEHHBIX.
AHanu3 pa3MepHOCTEH.
OmmOKY SKCIIepUMeHTa, HX pactpeeneHue. OeHKa ICTUHHOTO 3HAYCHHS U3MEPSIEMON BETNIHNHBIL.
[IpoBepka HOPMATBHOCTH pacIpeesieHust. MeToIbI HCKITFOUEHHS TPYOBIX OMHIOOK.
[IpoBepka craTucTuyeckux runore3. CpaBHeHue cpeaux 3HayeHnit. Kputepuit CtprozenTa.
Cpasnenue 1Byx aucnepcuil. Kpurepuit @umepa.
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[Tpumep 3agaHns IO TEMATHKE METO]] TEH30METPHU:
1. MHUsroroBieHHE TEH304aATUNKA.
2. COop 3JeKTPUIECKON CXEMBbI U MOJIKIII0YEHHE TeH30JATYHKOB.
3. IIpoBeneHue sKCHepUMEHTANBHBIX MUCCICNOBAHUN HATPYKEHHOCTH DJIEMEHTOB METAJUTYPrUYeCKHX
MallIlH METOJI0M TeH30METPUH Ha IpuMepe OaIKH UCTIBITHIBAEMON Ha U3rHO WITH Kpy4eHHe.
ITpoBenenue tabopatopHbIx padot Nel u Ne2.

IIK — 3: cnoco0HOCTbI0 MPUHUMATH Yy4YacTHe B padoTax IO COCTABJEHHI0 HAYYHBIX OTYETOB MO BLINMOJHEHHOMY 33aJaHUI0 U BHEAPATH pPe3yJbTaThl
HCCJIeOBAHUI M pa3padoToK B 00J1aCTH TEXHOJIOTHYECKUX MAIIMHAX U 000PYAOBaHUsI




CTpyKTypHBIii

3JICMCHT HnaHpreMHe pCSyJIbTaTBI 06y‘-IeHI/IH OI.[CHO‘-IHBIG CpCI[CTBa
KOMIICTCHIIU A
3HaTh - IIpaBWJIa COCTAaBJIEHHMS HAY4YHBIX OTYETOB IIO
[lepeueHb TEOPETUUECKUX BOIIPOCOB K HK3AMEHY:
BBITIOJTHEHUIO HAYYHO-HUCCIIEIOBATEBCKUX PadoT;
1. OcHOBHBIC HOHATHS U ONPEACICHHS IPU COCTABICHUN OTYET O HAYYHBIX HCCICTOBAHMUSIX.
- METOAMKY BHEIPEHUS pEe3yJIbTaTOB HAy4YHBIX .
. 2.  Hayussie 3HaHUS, (POPMBI HAYIHOTO 3HAHUS, METOIBI HCCIICIOBAHMUI.

HCCJIEIOBAHUN B IPOMBIIUIEHHBIX YCIOBUSIX.

yMeTI) - IPUMCHATH IIpaBuWjla COCTAaBJICHHA HAYYHBIX HepequL MPAKTUICCKUX 3aIaHUIN:
OTYCTOB o BBITIOJTHCHHIO 1. OdopmiieHnem pe3ynbTaToB Hay4YHBIX UCCIeqOBaHUN 1T0 TeMe «[IpuMeHeHne MeTo1a TeH30METPUH
HAy4YHO-HCCIIeI0BATEIbCKUX PadOT M MOJATOTOBKH IUTS OLIEHKU pabOTOCTIOCOOHOCTH JeTaNeld MeTaTypTUIeCKUX MAIIHH.
COTPOBOIUTEIHFHON JOKYMEHTAIINN; 2. OdopmieHneM pe3ynbTaTOB HAyYHBIX HCCleoBaHWA 10 TeMe «Cratuctmdeckas o0OpaboTka
- NMPUMEHATh METOAMKY BHEIPEHHS DPE3yJIbTATOB pe3yIbTaTOB SKCIIEpUMEHTa» B JabopaTopHOil padoTe «OleHka HArpy»XeHHOCTH pOJbIraHTa
Hay4YHbIX HCCIIEOBAaHUH B  IPOMBIIUICHHBIX METOZ0M (U3UUECKOTO MOJETUPOBAHUSY.
YCIOBUSX. [IpoBenenue nabopatopHOit paboTel «OOPabOTKA pPe3yIFTATOB IKCIICPUMEHTAY.

Bnanets - HaBBIKAMU TPHMEHEHHs NpPaBWI COCTaBlieHUs | [lepeuens npaxmuueckux 3a0anui.

Hay4YHBIX OTYETOB;

- HaBBIKAMM NPUMEHCHHsS METOJWK BHEAPEHUS
pe3yNbTaToB Hay4HBIX HcCIen0BaHnN B
IIPOMBIIUIEHHBIX YCIOBHUSIX.

1. OdopmiieHnem pe3ynbTaToB Hay4YHBIX HCCleoBaHUN 10 TeMe «[IpuMeHeHne MeTo1a TeH30METPUH
JUISL OLICHKH pabOTOCIIOCOOHOCTH AeTalel METAJUTYPTHIECKUX MAIIHH.

2. OdopmieHneM pe3yabTaTOB HAYYHBIX HccienoBaHuii mo Tteme «Cratrcthyeckas oOpaboTka
pe3yJIbTaTOB OKCIIEPUMEHTa» B JabopaTopHOH pabore «OueHKa HarpyKeHHOCTH pOJIbIaHTa
METOJIOM (PU3HIECKOI0 MOICINPOBAHM.

K — 4: ciocoOHOCTBIO YYACTBOBATH B Pa00Te HAJl HHHOBAMOHHBIMY MPOEKTAMU, HCII0JIb3Ys1 0230Bble METOAbI HCCIEA0BATENbCKOM 1eITeJIbHOCTH

3HATh - 3Tanbl pa3pabOTKH HHHOBAIIMOHHEIX MPOEKTOB; ITepedens TEOPETHIECKHX BOTIPOCOB K 3K3aMEHY:
- METOIWKY WCCIIEN0BATEeNbCKOH paboThl mpu  pa3paboTke 1. OcHOBHbIEC OHATHS U ONPEAEICHUS TP Pa3pabOTKe HHHOBAIIMOHHBIX MIPOEKTOB.
HMHHOBaIMOHHBIX IIPOEKTOB. 2. Hayunsle 3HaHMS, GOPMBI HAYYHOTO 3HAHMS, METOJIBI HCCIICOBAHHIA.
3. TloHATHE MHHOBAIIMOHHBII TIPOEKT.
4. Dramsl pa3paO0TKH HHHOBAIHOHHBIX IPOEKTOB
VMeTh HCTIONTb30BaTh 6a30BBIE METOJIBI HICCIIEIOBATENbCKOM AeaTenbHOCTH | [lepedeHs TeopeTnuecKruX BOIPOCOB K SK3aMEHY:
IpH pa3paboTKe HHHOBALHOHHBIX IPOEKTOB. 1. OcHOBHBIC HOHATHUS U OHPEENeHHUs IPH Pa3padoTKe HHHOBAIIMOHHBIX IIPOEKTOB.
2. Hayunble 3HaHNS, GOPMBI HAYYHOTO 3HAHMS, METOJIBI HCCIICTOBAHHIA.
3. TloHATHE MHHOBAIIMOHHBII TIPOEKT.
4.  Dransl pa3paO0OTKU MHHOBALMOHHBIX IPOEKTOB
Brnaners - HaBBIKaMH UCIIOJIB30BAHUS 6a30BBIX MeTozoB | Ilepedens TeOpeTHIECKHX BOIIPOCOB K 3K3aMEHY:
HCCIIeI0BATEIbCKOM JeATeIbHOCTU pu pa3paboTke 1.  OcHOBHBIC HOHATHUS U OLPEEICHUS IPH Pa3padOTKe HHHOBAIIMOHHBIX IIPOEKTOB.

MHHOBAI[IOHHBIX IIPOEKTOB;
- HaBBIKAMH NPHMEHEHHS METOIUKH HCCIIEIOBATENBCKOH paboThI
IpH pa3paboTKe HHHOBALMOHHBIX IPOEKTOB.

2. Hayunsie 3HaHusI, ()OPMBI HAYYHOTO 3HAHHS, METObI HCCIICIOBAHHIL.
3. TloHATHE MHHOBAIIMOHHBII TIPOEKT.
4.  Dransl pa3paOOTKU MHHOBAIMOHHBIX IPOEKTOB




0) Ilopsinoxk mpoBeAeHUs] NMPOMEKYTOYHOM aTTeCTAIlMU, NMOKA3aTeJId M KPUTePUHU
OlleHUBAHMS:

[Tpomexxyrounass arrecranust mo AucHUIUIHE «OCHOBBI HAYYHBIX HCCJIeI0BAHMIA»
BKJIIOUAET TEOPETUYECKUE BOIIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIQJICHUM, IPOBOAUTCSA B (hOpMe IK3aMEHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (opMe MO 3K3aMEHAIMOHHBIM
OuietTam, KX Iblii U3 KOTOPBIX BKIIIOUAET 2 TEOPETHUECKUX BOMpOca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYaIUsIX OBBIIIEHHON CIIOKHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — o0y4aromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTENbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHECHHUSI [IPH aHATUTUYECKUX OMepalusix, mepeHoce
3HaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OICHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOAE KOHTPOJBHBIX MEPOIPHITHI
JOTYCKAlOTCA OIIUOKH, MPOSBISETCS OTCYTCTBHE OTAETbHBIX 3HAHUW, yMEHUN, HaBBIKOB,
00y4aromuiCsl MUCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS TPH ONEPUPOBAHUHM 3HAHUAMHU U
YMEHHSIMH TIPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OLIEHKY «Hey/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00yJarouiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpeTHUECKOTO MaTepuana, JOMYCKaeT CYIIECTBEHHbIC OIIMOKH, HE MOMKET
M0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OYeHKY «Heyooeremeopumenvnoy (1 6ann) — obyuarowuiicss He Modcem NOKA3AMb
3HAHUS HA YPOBHE BOCNPOU3BEOeHUs U OOBACHEHUs UHpOpMayuu, He MOodxcem MNoKa3amo
UHMENIeKMYalbHble HABbIKU peuleHUss NPOCbIX 3A0ay.



