MUHHUCTEPCTBO HAYKH Y BBICIIETO OBPA30BAHHSI
POCCHICKO ®EJIEPALIUA

DeziepallbHOE TOCYIAPCTBEHHOE GI0/DKETHOE 06pa30BaTENBHOE YUpEKICHHE
BBICITIET0 00pa3oBaHuUs
«MarauToropckuii rocy 1apcTBeHHLIH TexHUYecKmit yaupepenter uM. .. Hocosa»

. YTBEPXIAIO
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03.03.2021 r.

PABOYASA ITPOTPAMMA JINCOUILIAHBI (MO Y JIS)

OCHOBBI HAYYHBIX HCCIIEJOBAHUW

Hanpasienue moaroToBKu (CeHaIBHOCTS )
15.03.02 TEXHOJIOTMYECKUE MAIIIMHBI U OBOPY IOBAHUE

HampasnennocTs (podruis/criennanm3anyst) mporpaMMel
MerTautyprudecKue MaluHbL 1 000pyI0BaHKE

YpoBeHb BricIero 06pa3oBaHus - GakanaBpuar
ITporpamma HoArOTOBKY - akaJeMHYecKuil GakaiaBpuar

®opma o0yueHHs
3a04Hast

Hnctutyt/ pakynprer  MIHCTHTYT METaUTyprHH, MAIIMHOCTPOEHHS  MaTEpUAIo0O6paboTKu

Kadenpa ITpoeKkTHpOBaHUS U SKCILTYaTAl[MU METALTYPrUIECKAX MAIIMH U
obopynoBaHHs
Kype 5
Maruuroropek

2021 rox



Pa6ouas mporpamma cocrasnena Ha ocnose ®I'OC BO o HaIPaBJIEHHIO ITOATOTOBKH
15.03.02 TEXHOJIOTMYECKUE MAILIMHBI ¥ OBOPY JJIOBAHUE (ypoBeHb OakanaBpuara)
(mprka3 MuroGprayku Poccun ot 20.10.2015 . Ne 1170)

Paboyas nporpamma paccMoTpena 1 0106peHa Ha 3aceJaHiH kabeznps! [Ipoekruposanus
M 9KCIUTyaTallii METALTYPruYeCKUX MALIUH M 060pyTOBAHHUS

11.02.2021, mportoxon Ne 9 %
3aB. xadenpoit 7 A.T. Kopuynos

Pabouas mporpamma 006peHa MeToUUECKO KOMuccueif'{ﬁV{uM
03.03.2021 r. mpotokon Ne 4

IIpencenarens ; A.C. CaBuHOB

Pa6ouas mporpamMma cocrapieHa:
nouent kadenpst [TtOMMuO, kan. TexH. Hayk T. Co6oasHckuit

Penensenr:
1. Mmexaauk OOO HIIL «I"anbBay, KaHz. TeXH. HayK ~ B.A. Pycanos



JIucr aktyanusanuu padoueii nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roly Ha 3aceqaHuu Kageapsl [IpoeKTUpOBaHUS M SKCILTyaTalluyd METAILTYPTHUECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. E)p‘lyHOB

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoeKTHpOBaHUS M SKCIUTyaTallMU METAJLTYPrUYECKUX

[Ipotokom ot 20 r. Ne
3aB. kadeapoii A.T'. KopuyHoB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl [IpoeKTHpPOBAaHMUS U SKCILTyaTAIlMUd METaLTyprHYSCKIX

[Iporokom ot 20 . Ne

3aB. kadenpoii A.I'. KopuyHoB

PaGouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM roly Ha 3aceaHuu Kadeapsl [IpoeKTHpOBaHUS M IKCILTyaTalluHd METALTYPTHUECKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoii AlT. ﬁ)p‘IYHOB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl [IpoeKTHpOBaHUS M SKCIUTyaTallud METALTYPTHUSCKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoi AlT. E()p‘{yHOB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

enstmu ocBoeHUst TUCHUTUTHHBI « OCHOBBI HAyYHBIX HCCIICIOBAHUI SBIISIOTCS:

— (GOopMHpPOBaHHE y CTYJIEHTOB CHCTEMbl 3HAHMW 1O TpoOieMaM OpraHu3aluud |
MIPOBEJICHUS HAyYHBIX HCCIICIOBAHUMN;

— H3yYCHHE OCHOBHBIX CIIOCOOOB 0O0pabOTKM H aHalW3a HAyYHO-TEXHUYECKOU
uHpOpMaLnu;

— U3y4YCHHUE IKCTIICPUMEHTAIBHBIX METOJO0B UCCICAOBAHUS METAJUTYPIrHYECKUX MAITUH U
arperaTos;

— IpuoOpeTeHUE MPAKTHUECKUX HABBIKOB MPOBEICHUS HAYYHBIX UCCIICT0OBAHUI;

— OBJIAJICHHE JTOCTATOYHBIM YPOBHEM 00HIETIPO()EeCCHOHANBHBIX U MPO(ECCHOHATBHBIX
KOMITETCHIIMK B cOOTBETCTBUU ¢ TpeOoBaHusiMu PI'OC BO mo HampaBieHUIO TOATOTOBKH
15.03.02 «TexHonormueckue MamMHBI W 00OpyIOBaHHE», Tpoduib «MeTamTypruaecKue
MaIIuHbI 1 000DVIOBaHHUEY.

2 MecTo quCcHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucuumuinHa OCHOBBI HAYyYHBIX UCCIIEOBAaHUI BXOAUT B BapUAaTUBHYIO YacTh yueOHOTO
r1aHa 00pa30BaTEIbHON MPOTPAMMBI.

Jis  u3ydeHus  AMCUMIUIMHBL  HEOOXOAMMBI  3HaHMA  (YMEHHUsS,  BIAJCHUS),
chOpMHUPOBAHHBIC B PE3YIIBTATE U3YyUCHHS AUCITUTUTUH/ IPAKTUK:

BoccTranosnenue u ynpouHeHue ieTanei MalliuH

I'uapaBiarueckoe 060pyA0BaHHE METAITYPTUYECKHUX 3aBOJIOB

I'unpornpuBoa ¥ TUAPO-, THEBMOABTOMATHKA METAJUTypPTrU4€CKOro IPOU3BOCTBA

Hcropus TexHukn

Mertainyprudeckue nogbeMHO-TPAHCIIOPTHBIE MAIIMHBI

Mexannueckoe 000py10BaHUE arJIOJOMEHHBIX 11€XO0B

MexaHnueckoe 000py0BaHUE CTATIETIIaBUIIbHBIX [IEX0B

OCHOBBI IMarHOCTHKY U HAJIEXKHOCTH J€TAJIEH MAalluH

OCHOBBI IPOTHO3UPOBAHUS HAJIEKHOCTH TPUOOCOTIPSKEHUM

OCHOBBI TEOpUHU TPEHUS U U3HAILIUBAHUS

[IponBukeHNE HAYYHOU IPOYKLIIUH

[IpoekTHas AeATENBHOCTD

BBenenne B HanpaBiieHUE

Jeranu mamua

MammHOCTPOUTENBHBIE MaTEpUAIIbI

MexaHuKa KHUIKOCTH U rasa

MopennpoBaHre B MAIIMHOCTPOCHUH

OCHOBBI IPOEKTUPOBAHUS

Cucrema aBTOMATHU3UPOBAHHOTO MIPOEKTHPOBAHUS B METaJLITypruuecKoM
MAaIIMHOCTPOEHUHU

Teopus MalIMH U MEXaHU3MOB

Maremartnka

Nudpopmaruka

Teopetnueckas MexaHuka

Xumus

HauepraTenbHas reoMeTpus 1 KOMIbIOTEpHast Tpaduka

TexHos10THs KOHCTPYKIIMOHHBIX MaTepHalIOB

®dusnka

ConpoTHBIIEHHE MaTEpHATIOB

3HaHus (YMEHMs], BIaJeHHs), IOIyYEHHbIE IPU U3YYEHUH JAHHOM AUCLUIUIUHBI OYyIyT
HEOOXOIUMBI JUIsl U3yUCHUS TUCIUILTIH/TIPAKTHK:

MexaHunueckoe 000pyaoBaHue A7 TTyO0KOH epepaboTKH METaIOB



MexaHndeckoe 000pyJ0BaHHE ITPOKATHBIX IIEXOB

JInHaMU4eCcKue pacyeThl MallliH U MEXaHU3MOB

JInHaAMHKa ¥ TPOYHOCTH TEXHOJIOTHYECKUX MAIIHH

MoHTax, SKCIUTyaTalus 1 pEMOHT METAJUTyprUUeCKUX MAIIMH U 000PYI0BaHUS

OCHOBBI TEXHOJIOTUH MAIIIMHOCTPOCHUS

[ToaroroBka K caade U cjada rocy1apCTBEHHOTO S9K3aMEeHa

[Tpon3BoaCTBEHHAS — IPEIAUIIIIOMHAS TPAKTHUKA

[TogroroBka K  mpoueaype 3amMThl W [POIEeAypa  3aIIUTBl  BBITYCKHOM
KB (PHKAIIMOHHOMN PabOTHI

3 Komnerenuuu ody4yarouerocsi, GopMupyemMbie B pe3yabTaTe 0CBOCHHUSA

AUCUMILTUHBI (MOYJISl) ¥ IVIAHMPYEMBble pe3y/IbTaThl 00y4eHHs

B pesynbrate ocBoeHMsS OUCHUILUIMHBI (MOIyJis) «OCHOBBI HAy4YHBIX HCCIEIOBAHUN»
oOyuaromuiics 10JeH 001a1aTh CAEAYOIMMU KOMIIETEHIIUSAMU:

CTpyKTypHBII [Inanupyemble pe3ysibTaThl 00yueHus
JJIEMEHT
KOMIIETCHIIMHU

I1K-3 cnocoGHOCThIO MPUHUMATh YYacTUE B pab0Tax 10 COCTABICHUIO HAYYHBIX OTYETOB 110
BBINIOJTHEHHOMY 33/1aHUIO U BHEJPSTH PE3YJIbTAThl UCCIE0BAaHUM U pa3paboTOK B 00s1acTU
TEXHOJIOTUYECKUX MAIIMHAX U 000pyA0BaHUS

3HaTh - [IpaBUJIa COCTABJIEHUS HAYYHbBIX OTYETOB I10 BBHIIIOJHEHUIO HAYYHO-
HCCIIeIOBATENLCKUX PadoT;

- METOJIMKY BHEJIPEHUS PE3yJIbTaTOB HAyYHBIX HCCIICAOBAHUH B
IMPOMBIINIJICHHBIX YCJIOBHAX.

YMeTh - IPUMCHATH IIpaBujia COCTABJICHUA HAYUYHBIX OTYETOB 110 BBIITOJTHCHUIO
HAayYHO-HCCJICAOBATCIILCKUX pa60T " IMOATrOTOBKH COHpOBO,HI/ITeHLHOﬁ
AOKYMCHTAIlUU,

- IPUMCHATH MCTOJAUKY BHCAPCHUSA PE3YJIbTATOB HAYYHBIX I/ICCJ'IGI[OBaHI/II‘/JI B
MPOMBIINIJICHHBIX YCJIOBHAX.

BJ'Ia)IeTI) - HaBbIKaMU IMPUMCHCHUA MPaBUJI COCTABJICHUS HAYYHBIX OTUCTOB,
- HaBbIKaMU MNPUMCHCHUA MCTOAUK BHCAPCHUS PE3YJILTATOB HAYYHBIX
I/ICCJ'ICILOBaHI/II\/JI B IIPOMBIINIJICHHBIX YCJIOBUAX.

[1K-4 criocoOHOCTHIO y4acTBOBATh B padOTe HaJl MYHHOBALIMOHHBIMU MPOEKTaMH, UCIIOJIb3YSI
0a30Bble METOBI HCCIIEI0BATENbCKOM 1EATEIbHOCTH

3HaTh - 9Tansl pa3pabOTKU MHHOBALIMOHHBIX POEKTOB;
- METOJIMKY MCCIIEI0BATENILCKOW paboThI MU pa3paboTKe MHHOBALIMOHHBIX
MIPOEKTOB.

YmMmeth UCIOJIb30BaTh 0a30BbIE METO/IbI HCCIIE0BATENBCKOM IEITETbHOCTH MIPH

pa3-paboTKe MHHOBAITMOHHBIX MTPOCKTOB.

BJ'Ia)IeTB - HaBBIKAMU HCIT0JIb30BaHUs 0a30BBIX METOJ0B HCCHG)IOBaTeHBCKOﬁ
ACATCIIb-HOCTHU IIPU pa3pa60T1<e WHHOBAIIMOHHBLIX ITPOCKTOB;

- HaBbIKaMU ITPUMCHCHUA MCTOIUKN HCCHG}IOB&T@HBCKOﬁ pa6OTI)I npu
pa3pa-60T1<e HWHHOBAITMOHHBIX ITPOCKTOB.

[TK-1 criocoOHOCTHIO K CHCTEMAaTHYECKOMY M3yUEHHUIO0 HayYHO-TEXHUYECKON HHpOopMaIuuy,
OTEYECTBEHHOT'O M 3apyO0EKHOTO OMbITA [0 COOTBETCTBYIOIIEMY MPOQHUITIO MO OTOBKH

3HaTh - METOJIMKY TTOMCKA ¥ M3YYCHHUsI HAYYHO-TEXHUYECKON HH(pOopMaIum;
- METOJIMKY MTOMCKA 3apyOeKHON HAYyYHO-TEXHUUYECKON HH(pOpMaIum.




YMmern

- IPUMEHATh METOJUKY IIOMCKA U U3YyYEHHUs HAYYHO-TEXHUYECKOU
uHGOpMa-LUH JUIsL TOATOTOBKH K ITPOBEACHUIO HAYYHBIX UCCIIEI0OBAaHUM;
- IPUMEHATh METOJIUKY MTOMCKA 3apyOeKHON HAyYHO-TEXHUUYECKON
nH(pOpMa-LUH JUIsI TOATOTOBKH K IIPOBEACHUIO HAYYHBIX UCCIICI0OBAaHUM.

Bnanets

- HABBIKAMU [IPUMEHEHUs METOAUKH [TIOMCKA U U3Y4YEHUs HAyYHO-
TEXHUYECKOH MH(OpMAIMK IPU TPOBEICHIH HAYYHBIX WCCIICIOBAHUIA;
- HaBbIKAMU IIPUMEHEHUS METOIMKH IIOUCKA 3apyOex HON Hay4HO-
TEXHUYECKOH MH(OpMAIMK IPU TPOBEICHUH HAYYHBIX UCCIIETOBAHHA.

[1K-2 ymeHuem MoAennpoBaTh TEXHUUECKHE O0BEKTHI U TEXHOJIOTMYECKHUE ITPOLIECCHI C
UCIIOJIb30BAaHUEM CTaHJAPTHBIX IIAKETOB U CPEACTB aBTOMAaTU3UPOBAHHOIO IIPOCKTUPOBAHUA,
TOTOBHOCTBIO ITPOBOJIUTH SKCIIEPUMEHTHI 110 33/1aHHBIM METOIUKAM C 00pabOTKOM U aHATH30M

pe3yJbTaToB

3HaTh

- OCHOBHBbIE MOJXO/bl K MOJIETUPOBAHUIO TEXHUYECKUX OOBEKTOB U
TEXHOJIO-TMYECKUX IPOLIECCOB;

- METOJMKY PaOOThI B CTAHJIAPTHBIX MMAKETaX U CPEICTBAX
aBTOMAaTU3UPOBAH-HOTO IPOEKTHUPOBAHUS IIPU MOAEITUPOBAHUU
TEXHUYECKUX 0OBEKTOB U TEXHO-JIOTMYECKHX IPOLIECCOB IPU POBEICHUH
Hay4HBIX UCCIICI0BaHMIA;

- METO/Ibl U METOIUKHU 00padOTKH U aHAIM3a Pe3yJIbTaTOB MOJEIUPOBAHUS
TEXHUYECKHUX 0OBEKTOB U TEXHOJIOIMUYECKUX MPOLIECCOB € MCII0JIb30BAaHUEM
CTaHJApTHBIX [TAKETOB U CPEJICTB ABTOMATU3UPOBAHHOTO IPOCKTUPOBAHUS.

YmeTh

- IPUMEHATh OCHOBHBIE IIOJIXO/IbI K MOJIETMPOBAHUIO TEXHUUECKUX
00BEKTOB M TEXHOJOTUYECKHUX IIPOLIECCOB;

- IPUMEHATh METOJIUKY pabOThI B CTAaHJAPTHBIX MAaKeTaxX U Cpe/ICTBaX
ABTOMAa-TU3HPOBAHHOT'O MTPOCKTUPOBAHUA ITPU MOACITIUPOBAHUA
TEXHUYECKUX 00BEK-TOB ¥ TEXHOJIOTHYECKUX MPOLIECCOB;

- IPUMEHATH METO/BI OOPA0OTKHU M aHAJIHM3a PE3yIbTaTOB MOJIETUPOBAHUS
TEXHUYECKUX 0OBEKTOB U TEXHOJOIMUECKUX MPOILIECCOB € MCI0JIb30BaHUEM
CTaHAAPTHLIX IMTAKCTOB U CPECACTB aBTOMATU3UPOBAHHOTO ITPOCKTUPOBAHMU.

Braners

- HABBIKaMU IIPUMEHEHHUS MTOAX00B K MOJACINPOBAHUIO TEXHUYECKUX
00BEK-TOB U TEXHOJOTHUECKUX MPOIIECCOB;

- HaBbIKaMU paOOTHI B CTAH/IAPTHBIX MMAKETaX U CPEACTBAX
aBTOMAaTU3UPOBAH-HOI'O IIPOEKTUPOBAHMS IIPU MOJAEIUPOBAHUU
TEXHUUYECKUX O0BEKTOB U TEXHO-JIOTUYECKUX MPOLIECCOB;

- HaBbIKAMU IPUMEHEHUS METO/I0B 00pabOTKHU U aHAJIN3a PE3yIbTaTOB
MO/Ie-TUPOBAHUS TEXHUUYECKUX O0OBEKTOB M TEXHOJIOTMUYECKHUX MPOIECCOB C
HCIIO/Ib-30BaHUEM CTaHJAPTHBIX IIAKETOB U CPEACTB ABTOMATU3UPOBAHHOTO
IIPOEKTU-POBAHUSI.




4. CTpyKTypa, 00bEM U COep KaHue TUCUMTILTHHBI (MOIYJIs1)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B ToM
qHUCIIe:
— KOHTaKTHas pabora — 12,7 akaj. 4acoB:
— aynuTopHas — 12 akaj. 4acos;
— pHeayautopHas — 0,7 akaj. 4acoB
— camocrosTenpHas padota — 91,4 akaz. 4acos;

— IMOATOTOBKA K 3a4éty — 3,9 akaj. yaca
dopma aTTecTaIiK - 3a4€T

AynutopHast 3 s
KOHTaKTHas paboTa E = Dopma TeKyILEero
s 2 Bu KOHTPOJIS
Paznen/ tema 2 (B axan. yacax) g B n . P Kon
> 3 ©|caMOCTOSTENBHOMU | yCreBaeMOCTH U
JIUCIUILIAHEI & [ . | xomnerenuun
0 & padoThI TIPOMEKYTOUHON
n1a6. |mpakr. | € &
Tlexk. : 128 aTTecTalyu
3aH. 3aH. O &
1. Pasgen 1. Bsenennme B
JTUCHUIIAHY
1.1 Bsenenne B IUCIUIIIMH
. et Y W3yuenue " I1K-1, IIK-2,
«OcHOBBI Hayunbix| 5 | 0,5 VYcTHbIi onpoc
. JUTEPATyphl IK-3, TIK-4
HCCIIENOBAHMI
Hroro no pazaeny 0,5
2. Paspnen 2. Opranusanus Hay4HBIX
HCCJICTIOBAaHUN
2.1 Drtansl OpraHM3aIu ITogroroBka k I1K-1, TIK-2,
prafHsai 5105 22,5 A TectupoBanue
HAyYHBIX UCCIIEAOBAHUN TECTUPOBAHUIO I1K-3, TIK-4
HWroro no pazaeny 0,5 22,5
3. Pasmen 3. AHaIUTHYECKHE
METOJIbI HAYYHBIX UCCIICTOBAHUI
IToaroroBka k
3.1 MaremaTuyecKkue METOILI A " [IpakTnueckas I1K-1, TIK-2,
0,5 2 22,5| mnpakTH4ecKoi
HCCIIEIOBAHUS pabora I1K-3, I[IK-4
5 pabore
3.2 U3yuenne
BepositHOCTHO-CTaTHCTHYECKHE 0,5 y VYerHbIi ompoc I1K-1, TIK-2
JIUTEPATyPhI
METOBI HCCICAOBAHUS
Hroro no pazaeny 1 2 22,5
4, Pasnen 4, MeTtonapl
JKCHNEPUMEHTAIIBHBIX UCCIIEIOBAHUI
IlogroroBka k
4.1 dusnyeckoe A . Jlabopatopnas | IIK-1, TIK-2,
5| 1 |4/3,2U 22,5 | mnaboparopHoii
MOJEJIUPOBAHUE pabota I1K-3, IIK-4
pabore
HWroro no pazaeny 1 4/3,21 22,5
5. Pasmen 5. Crarnueckuii u
KMHETHYECKUI MTOIXO K
OIpEeIENICHUIO nokasarenei
0E€30TKa3HOCTH U JIOJTOBEYHOCTH
Harpy>KeHHbIX JeTanei
51 Cyrthb craTH4YecKoro u
KHHETHYECKOTO IMOIXO0J0B K
N IlogroroBka k
OTIpeICIICHUIO rokasarenei N [Mpakrtnueckas | IIK-1, TIK-2,
5 1 2 23,9 | mnpakTH4eckoi
0€30TKa3HOCTH u aGote pabora ITK-3, IIK-4
JIOJITOBEYHOCTH  HArpy>KEHHBIX p
JieTajen




Uroro no pazneny 1 | | 2 | 23,9 |
6. 3auer
6.1 3ager 5 Honrotoska k 3aner TIK-1, TTK-2
3a4ery
Uroro mo pazneny
Wroro 3a cemectp 4 14/3,21 4 91,4 3a4éT
IIK-1,IIK-
Hroro no nucuuiuivHe 4 14/3,21 4 91,4 3a4eT 2.1TK-3 TIK-4

5 O0pa3oBaTejibHbIE TEXHOJIOTHH

Jlyis ycBOGHHS CTyJIeHTaMH 3HaHUH 10 qucuuiinHe «OCHOBBI HAyYHBIX UCCIIEIOBAHUII
NPUMEHSFOTCS TPAJUIIMOHHAST TEXHOJOTHS OOy4eHHs, BKIOUaromas B ce0s 0O0bsICHEHUs
IpernoaaBaTesis Ha JEKIUAX, CAMOCTOSTENIbHYIO padoTy ¢ Y4eOHON U CIIpaBOYHOU JIUTEpaTypoi
M0 TUCHUILINHE, pa00Ty HAa MPAKTUYECKUX 3aHATHUAX U T.1I1.

B xone u3noxeHus TEKIMOHHOTO MaTepuaia MCIONb3yITCs MPE3eHTAIlUH, MJIaKaThl MO
TEeM€ 3aHATUH, HATJIAIHbIE TocoOus1. Ha 3aHSATHSX CTYZEHTHI BBHIIIOIHSIOT 3a/IaHKs HA U3YUYCHHE B
paMKax MmporpamMmbl Kypca TeM U mpoOJieM, He BHIHOCUMBIX Ha JIGKIIMH U IPAKTHUYECKUE 3aHSITUS,
3aMOJIHAIOT BCJIEJ 3a IPEMoJIaBaTesieM CXEMbl, TaOIHIbI MO0 W3y4aeMOl TEMAaTHKE; MPUBOMIST
CcOOCTBEHHBIE PUMEPHI, OUEBHIHO MTOATBEPKIAOIIUE U3TIaraeMblil MaTepuar.

JUis  peanu3anuu  MPEIYCMOTPCHHBIX  BHJOB y4eOHOW pabOThl B KadecTBE
0o0pa3oBaTeNbHBIX TEXHOJOTMH B  MpENoJaBaHUM  AUCHUIUIMHBI  «OCHOBBI ~ HAyYHBIX
MCCJICI0BAHMIN UCTIOJIB3YIOTCS CICIIUAIM3NPOBAHHBIE MHTEPAKTUBHBIC TEXHOJIOTHH:

— Jlekuust «oOpaTHOM CBSI3U» — JIeKIUsI-0ece1a, JeKIUs-IUCKYCCHS.

— CeMHHap-IUCKyCCUSl — KOJUIEKTUBHOE 00CYKJIEHHE KaKoro-aimbo CIIOPHOTO BOIpoOca,
po0JIeMbl, BBISIBIICHHE MHEHUH B TpyTIe (MEKXIPYIIOBON TUANIOT, IUCKYCCHUS KaK CIIOp-AHaor).

CamocrosiTennbHasi paboTa CTUMYJTUPYET CTYIACHTOB B TMPOIECCE TOJITOTOBKH K
MPaKTUYECKUM 3aHATUSAM U UTOTOBOM aTTECTALINH.

6 YueOHO-MeTOIHUYECKOE 00ecTieyeHHe CAMOCTOSTETbHOI PadoThl 00yYaroIIHXCsl

[TpuMepHBIi MepedeHb BOMPOCOB C BapHaHTAMH OTBETOB K TECTY IO BTOPOMY pasfeny
JVICTIATUTHHBL:
1. MakerupoBanue

1.1.  ocHOBaHO Ha COOTIOJEHUH MEX Y OOBEKTOM U MOJEINBIO TOJIBKO T€OMETPHUYECKOTO
nofo0uss M sABHseTcs TIpyObIM NPUOIMKEHHEM K peaIbHbIM SIBICHUSAM U
MpoLIecCcaM.

1.2. mpenycMaTpuBaeT BOCCO3JaHME B MOJICNM TEX K€ CaMbIX (U3MUECKUX TOJEH,
KOTOpbIe JEHCTBYIOT B OOBEKTE, HO HM3MEHEHHBIX I10 CBOMM aOCOJIOTHBIM
3HA4YEeHHUSIM B COOTBETCTBUHU C MacIITabOM MOJIEIUPOBAaHUS (KpUTEPHEM TOJO0HS).

1.3. mpemycMaTpuBaeT 3aMEHy B MOJETH 10 CpPAaBHEHHIO C OOBEKTOM OJHHX
¢uznueckux noneit npyrumu. [Ipu 3ToM ncnonp3yercs cpenia, KoTopasi BeeT ce0st
AQHAJIOTUYHO  peaJlbHOMY  OOBEKTY W OINMCHIBACTCS  aHAJOTUYHBIMU
MaTeMaTHYeCKUMH 3aBUCUMOCTSIMHU.

1.4,  sgBuseTcs METOJOM HW3YYEHHUS TPOIECCOB W SBICHHMA, IS KOTOPBIX W3BECTHO
MaTeMaTuueckoe omucanue. OHO Oa3upyercs Ha OOIIMX 3aKOHAX MPUPOIBI U
npuMeHeHnu (Gopmbl 3amucu (popManusalu) TUX 3aKOHOB Ui KOHKPETHOTO
SIBJIGHUSI WM ITpoliecca. MoaenupoBaHnue COCTOUT B BOCIIPOU3BENEHNUN COCTOSIHUS
CHCTEMBl C COXPAaHCHHMEM JIOTMUYECKOW CTPYKTYphl B3aUMOCBA3M 3JEMEHTOB, UX
(bU3NIECKOT0 CONIEPKAHUS U TTOCIIEI0BATEIIBHOCTA CMEHBI COCTOSIHUI BO BPEMEHHU.

2. duznyueckoe MOACIUPOBAHUE
2.1.  OCHOBaHO Ha COOJIIOJICHUU MEXITY O0BEKTOM U MOJIEIBIO TOJIBKO T€OMETPHUECKOTO



2.2.

2.3.

2.4.

nmoAoOuss | SBISETCA TPYObIM TPHOIMIKEHHEM K pEAIbHBIM SBICHUSM U
nporeccam.

NpeycCMaTpUBACT BOCCO3JaHUE B MOJICNIM TEX YK€ CaMbIX (PU3UYECKUX TIOJICH,
KOTOpbIE JEHCTBYIOT B OOBEKTE, HO HM3MEHEHHBIX I10 CBOWM a0COIIOTHBIM
3HAYCHUSIM B COOTBETCTBHHU C MAcCIITa0OM MOJICIIUPOBAaHUS (KPUTEPHEM TIOJO0MS).
MpeIycMaTpuBaeT 3aMEHy B MOJICIM TI0 CPaBHEHHIO C OOBEKTOM OJHUX
¢busnveckux moneit npyrumu. [Ipu 3TOM Hcnonb3yercs cpena, KoTopasi BeleT ceos
AQHAJIOTUYHO  pPEATbHOMY  OOBEKTY W OINHCHIBACTCS  AHAJIOTUYHBIMU
MaTeMaTHYECKUMU 3aBUCUMOCTSIMHU.

SIBJIIETCS METOJIOM W3YYCHHUS IPOIECCOB U SBICHUH, IS KOTOPBIX H3BECTHO
MaTeMaTudeckoe ommcanue. OHO Oa3uwpyercss Ha OOIIMX 3aKOHAX MPUPOIBI M
npuMeHeHHH (HOPMBI 3armucu ((popMaU3aIii) STUX 3aKOHOB JUISI KOHKPETHOTO
SIBJICHHSI WJIH TIpo1iecca. MoIeTMpoBaHue COCTOUT B BOCIIPOU3BEICHUH COCTOSTHUS
CUCTEMBI C COXPAHCHHEM JIOTUYECKOW CTPYKTYPHI B3aHMMOCBSI3U DJIEMEHTOB, HMX
(U3NIECKOTO COJIEPIKAHUS M TIOCIICIOBATEIIBHOCTA CMEHBI COCTOSTHUI BO BPEMEHH.

AHaoroBOE MOJICIIMPOBAHUE

3.1.

3.2.

3.3.

3.4.

OCHOBAHO Ha COOJIIOJIEHUH MEKAY 0OBEKTOM U MOJIEINIBIO TOJIBKO F€OMETPUYECKOTO
nono0usi u sABNsETCS TPyObIM TPUONMIKEHHEM K pEIbHBIM SIBICHUSM U
nporeccam.

NpeIyCMaTpUBAET BOCCO3JAHUE B MOJIENM TEX )K€ CaMbIX (PU3MYECKUX TOJIEH,
KOTOpbI€ JIEHCTBYIOT B OOBEKTE, HO H3MEHEHHBIX II0 CBOUM aOCOJIOTHBIM
3HAYEHUSM B COOTBETCTBHH C MAcIITAOOM MOJCIIUPOBAHUS (KpUTEPUEM TIOI00M).
IpeJycMaTpuBaeT 3aMEHYy B MOJEIM [0 CPaBHEHUIO C OOBEKTOM OJHUX
¢usnueckux moneit npyrumu. [Ipu aToM ncnonbs3yercst cpena, KoTopas BeleT ceos
aHAJIOTUYHO  peaJbHOMY  OOBEKTY M OIHKCBIBAETCS  AHAJIOTWYHBIMU
MaTeMaTHYECKUMU 3aBUCUMOCTSIMHU.

SBIISICTCS METOJIOM H3YYEHHUS NPOLIECCOB U SBICHHMM, AN KOTOPHIX H3BECTHO
MaTemaTtuueckoe omnucaHue. OHO OasupyeTcsi Ha OOLIUX 3aKOHAX HPUPOIBl U
npuMeHeHUH (opMbl 3anmucH ((opMalu3alii) 3TUX 3aKOHOB JIi KOHKPETHOTO
SIBJICHHSI WJIH TIporiecca. MoiemMpoBaHue COCTOUT B BOCTIPOU3BEICHUH COCTOSTHUS
CHCTEMBl C COXPAaHEHHMEM JIOTMUYECKOW CTPYKTYphl B3aUMOCBS3HM 3JEMEHTOB, UX
(U3NIECKOTO CONIEPKAHUS H TIOCIIEIOBATEIIEHOCTHA CMEHBI COCTOSTHUI BO BPEMEHH.

Marematuueckoe MOJCIIUPOBAHUC

4.1.

4.2.

4.3.

OCHOBAHO Ha COOJIIOICHUH MEX/1y 00BEKTOM U MOJIEJIBIO TOJBKO T€OMETPHUUECKOTO
nofo0uss M sABHseTcs TIpyObIM NPUOIMKEHHEM K peaIbHbIM SIBICHUSAM U
IIpOLIECCaM.

IpeyCMaTpUBaeT BOCCO3JaHHE B MOJENU TEX K€ CaMbIX (PU3MUECKUX TMOJIEH,
KOTOpble JEHCTBYIOT B OOBEKTE, HO HM3MEHEHHBIX MO CBOMM aOCOJIFOTHBIM
3HA4YEeHHUSIM B COOTBETCTBUHU C MAcIITabOM MOJIEIUPOBAaHUS (KpUTEPHEM TOJO0HS).
MpelycMaTpuBaeT 3aMEHy B MOJIEIM IO CPaBHEHHIO C OOBEKTOM OJHHUX
¢uznueckux noneit npyrumu. [Ipu aToM ncnonb3yercs cpena, KoTopas BeJIeT ceds
AQHAJIOTUYHO  peaJlbHOMY  OOBEKTY W OINMCHIBAETCS  aHAJOTUYHBIMU
MaTeMaTHYeCKUMH 3aBUCUMOCTSIMHU.

AHanuTHYeCKHEe METOIBI UCCIIEJOBAHUI

5.1.

5.2.

[IO3BOJISIIOT U3y4aTh INPOLECCHl HA OCHOBE MAaTEMaTUYECKUX MOJECIIEH, KOTOpbIE
MOTYT OBbITh MPEACTABIECHBI B BUAE (YHKIMH, ypaBHEHUH, CUCTEM YpaBHEHUI, B
OCHOBHOM U (depeHInaNbHbIX I UHTErpalbHbIX. OOBIYHO B Hayaje CO3/aroT
rpyOyro Mojzenb, KOTOPYH 3aTeM, IIOCIIe €€ HCCIEeIO0BaHMs, YTOUHSIOT. Takas
MO/IEJIb TO3BOJISIET JOCTATOYHO MOJHO U3y4aTh (PU3MUECKYIO CYITHOCTD SIBICHHS.

MO3BOJISIIOT TNIyOOKO M3Y4HMTh MpPOLECCHl B MpeAenax TOYHOCTH TEXHUKU
HKCHEPUMEHTa, OCOOCHHO T€ MapaMeTphl, KOTOPbIE MPEACTABIAIOT HAUOOIBIINI
uHTepec. OJHAKO pe3ynbTaThl KOHKPETHOTO HKCIEPUMEHTAa HE MOTYT OBbITh
pacrpocTpaHeHbl Ha APYroi mpoliece, 1axke BechbMa OJIM3KHIA 10 CBOEH CyTH.



6. DKcnepuMeHTaIbHBIC METOABI NCCIICTOBAHMI

6.1.

6.2.

MO3BOJISIOT M3Y4aTh IPOLECCHl HA OCHOBE MaTEMAaTUYECKHX MOJEJeH, KOTOpbIe
MOTYT OBITh NPEACTABICHBI B BUIE (YHKIHMH, YPaBHEHNUH, CUCTEM YpaBHEHUH, B
OCHOBHOM U (epeHInaNbHBIX I UHTETpabHBIX. OOBIYHO B Hayaje CO3JaroT
rpyOyI0 Mozenb, KOTOPYIO 3aTeM, IIOCIe €€ HCCIEeIOBAaHUS, YTOYHSIOT. Takas
MO/IENIb TO3BOJISIET JOCTATOYHO MOJTHO U3y4aTh (PU3HUECKYIO CYITHOCTH SIBICHHS.

MO3BOJIIIOT TIYyOOKO M3Y4WTh TIPOLECCHl B TpenesiaX TOYHOCTH TEXHHKH
HKCHEPUMEHTa, OCOOCHHO T€ MapaMeTphl, KOTOPBIE MPEACTABIIAIOT HAUOOIBIINI
uHTepec. OIHAKO pe3ynbTaThl KOHKPETHOTO SKCIEPUMEHTa HE MOTYT OBITH

pacmpocTpaHeHbl Ha APYTOH MpoIriece, Jaxe BeChbMa OJU3KHiA 110 CBOSH CYTH.
7. DTarbl HAy4YHO-UCCIIEI0BATEIbCKOM PabOThI (HECKOIbKO 8APUAHNOE OMEema)

7.1.  ®opMyJIHpPOBKA TEMBI
7.2.  ®opMyIHMpOBaHUE LEIH U 33]]a4 UCCIIETOBAHUS
7.3. MopnenupoBanue
7.4. DxcnepuMeHTalbHbIE UCCIEI0BAHUS
7.5. Ananu3 u opopMIICHHE PE3yIbTaTOB HAYYHBIX UCCIIETOBAHHNA
7.6. Baenpenwue pe3ysbTaTOB U ONpEEIICHUE IKOHOMUYECKON 3 (HEKTUBHOCTH

Hcxonnble JaHHbIE 1JIs1 IPAKTHYECKOH padoThl HA TeMy «MaTemaTHYecKHe METOIbI

HCCJICA0OBaAaHUA»
HaumeHoBaHue napametpa Eankmua Bapuant

u3mepeHua 1 2 3 4 5 6 7 8 9 10
PactArMBatolan cuna H 1500 1400 1300 1200 1100 1050 1200 1350 1500 1650
JnameTp cTepxHA MM 5 5,25 5,5 5,75 6 6,25 6,5 6,75 7 7,25
[l/MHa CTepHA M 0,75 0,765 0,78 0,795 0,81 0,825 0,84 0,855 0,87 0,885
HasHaueHHbI pecypc CyTKN 12 14 16 18 20 22 20 18 16 14
Mogayb ynpyrocT Mna 210000 | 210000 | 210000 | 210000 | 210000 | 210000 | 210000 [ 210000 | 210000 | 210000
Mogaynb cagura Mna 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadpdumumenT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TBepaoCT, MaTepuana no Bukkepcy Mna 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
MnoTHocTb maTepuana KI'/M3 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Paboyas TemnepaTtypa maTepuana CTepKHs °C 55 55 55 55 55 55 55 55 55 55
SHTaNbNMA NNaBAEHUA B XKUAKOM COCTOAHUN ;|'>K/,W\/|3 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YAe/IsHaA TEN/IOEMKOCT, MaTepuana (npw I/(kreC) | 470 470 470 470 470 470 470 470 470 470
Temnepatype 20-100 rpasgycos)
KoaduuvenT auredioro Tenosoro pacumpenis wm/(m-°C) | 1,2:10° | 1,210° | 1,2:10° | 1,2:20° | 1,210° | 1,2°10° | 1,2:10° | 1,2:10° | 1,210° | 1,2:10°
martepuana aetanv
Sneprua KTMBALAY TIPOLECCE PA3PYLIEHNA /v | 1,73-10" | 1,73-20° | 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 CBA3EN
KoadpdnumeHT HepaBHOMEPHOCTU pacnpeaeneHmns
BHYTPEHHEeW 3Heprum no o6bemy HarpyKeHHow 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
netanm
Yucno ABoragpo 'S 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%
MocTosHHan 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°*
YHMBepCa/bHan ra3oBan NOCTOAHHAA 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°
NoctosHHas BosbumaHa Ox/K 1,38:10% | 1,38:10% | 1,38-107 | 1,38:10% | 1,38:10% | 1,38-107° | 1,38:10” | 1,38-10% | 1,38-107 | 1,38:10%

EavHmua BapuaHTt
HaumeHoBaHue napamertpa

M3mepeHna 11 12 13 14 15 16 17 18 19 20
PacTArMBalouas cuna H 1700 1750 1800 1850 1900 1870 1840 1810 1780 1750
[inameTp cTepxHs MM 7 6,75 6,5 6,25 6 5,75 5,5 5,25 5 4,75
[LMHa cTepHA m 0,87 0,855 0,84 0,825 0,81 0,795 0,78 0,765 0,75 0,735
HasHaueHHbli pecypc CyTku 12 10 8 6 9 12 15 18 21 24
Mogaynb ynpyroctn 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
TBepaocTb maTepuana no Bukkepcy MnMa 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
MnoTHoCTb 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 NNABNEHUA B XKUAKOM COCTOAHUN ,q)K/MM3 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
Y,D,eanaH Ten/s0eMKoCTb maTepuana (I'lpl/I

LI/ (kr-°C) 470 470 470 470 470 470 470 470 470 470
TemnepaType 20-100 rpasycos)
Koadduuuent nurediroro Tenosoro pacumpenua wm/(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°
matepuana getaan
Sneprua KTMBALAY NIPOLECCA PA3PYLIEHNA ow/m® | 1,73-10" | 1,73-20° | 1,73-10° | 1,73-10" | 1,73-10"° | 1,73-10"° | 1,73-10"° | 1,73-10" | 1,73-10° | 1,73-10"
MEXAaTOMHbIX CBA3EN
KoadpdnumeHT HepaBHOMEPHOCTU pacnpeaeneHms
BHYTPEHHEN 3Heprum no o6bemy HarpyKeHHoW 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
aetanm
Yucno ABoragpo 'S 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%°
MocTosiHHas 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°>*
VHUBepca/bHan ra3oBas NoCToAHHas Dow/(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°
NoctosHHas Bonbumara Dx/K 1,38:10% | 1,38:10% | 1,38-107 | 1,38:10% | 1,38:10% | 1,38-107° | 1,38:10” | 1,38-10> | 1,38-107 | 1,38:10”




EauHuua BapuaHT

HaumeHosaHue napametpa

usmepeHua 21 22 23 24 25 26 27 28 29 30
PacTarvBatowan cuna H 1720 1690 1550 1410 1270 1480 1690 1900 2110 2320
[nameTp cTepxHa MM 4,5 4,25 4,5 4,75 5 5,25 5,5 5,75 6 6,25
[IMHa CTEpXKHA M 0,72 0,7 0,75 0,775 08 0,825 0,85 0,875 0,9 0,925
HasHaueHHbI pecypc CyTKMn 27 30 33 36 30 24 18 12 6 12
Moaynb ynpyroctn Mra 210000 210000 210000 210000 210000 210000 210000 210000 210000 210000
Mogaynb cagura Mfa 81000 81000 81000 81000 81000 81000 81000 81000 81000 81000
KoadpdunumenT MyaccoHa 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29 0,29
TeepaocTb MaTepuana no Bukkepcy Mfa 1700 1700 1700 1700 1700 1700 1700 1700 1700 1700
MnoTHocTb maTepuana Kr/M3 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Paboyas TemnepaTtypa matepuana CTepKHs °C 55 55 55 55 55 55 55 55 55 55
SHTaNbNMA NNaBAEHUA B XXUAKOM COCTOAHUN p'»(/MNﬁ 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YAe/IEHaA TEN/IOEMKOCT, MaTepuana (npu O/(krC) | 470 470 470 470 470 470 470 470 470 470

Temnepatype 20-100 rpagycos)

Ko3apdnumeHT AMHeHOro TenioBoro paclumpenuns
maTepuana aetanu

DHeprva akTMBaLMK NpoLecca paspylieHna
MEXaTOMHbIX CBA3eNn

w/(m°C) | 1,2:10° | 1,2:10° | 1,210° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,2:10° | 1,210° | 1,2:10°

ok/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"°

KoadpdnumMeHT HepaBHOMEPHOCTM pacnpeseneHna

BHYTPEHHEN 3HEeprnmn no o6bemy HarpysKeHHo M 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
netanm

Yucno Asoraspo 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%°
MocTosHHan MnaHka Ox-c 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>*
YHUBepcabHas ra3osas NOCTOAHHaA [ok/(mM*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°
MocTtoAHHan bonblMaHa [x/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% | 1,38:107 | 1,38-10%

Hcxoanbie naHHbIe sl NPaKTHYeckoil padoTrbl Ha Temy «CTaTHyecKuil H
KHHETHYECKHUIl MOAX0J K ONpeleeHUI0 Moka3arejeid 0€30TKA3HOCTH U 10JITOBEYHOCTH
HArpy:KeHHBbIX JieTaJjiei

EanHuua BapuaHTt
HaumeHosaHue napameTtpa
u3mepeHua 1 2 3 4 5 6 7 8 9 10
1500, 2000, 1200, 1800, 1700, 2100,
M3rubatowan cuna H 2150, 2300 1400 1300 1200 1900, 2200 1050 1200 1350 2250, 2400 1650
1200, 1450, 1100, 1250, 1250, 1550,
Pactarusatowan cuna H 1700 1700, 1950 1800 1850 1900 1500, 2150 1840 1810 1780 1600, 1750
[unameTp cTepxHA MM 35 25,25 25,5 35,75 29 26,25 36,5 27,75 29 31,25
[nvHa cTepskHA M 0,75 0,765 0,78 B2 g’z; D2 0,81 0,825 0,84 ey g’;i 050 0,87 0,885
HasHaueHHbI pecypc CyTku 4 6 8 10 8 6 5 4 3 2
Moaynb ynpyroctn MMa 210000 210000 210000 210000 210000 210000 210000 210000 210000 210000
Mogaynb casura Mra 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
1200, 1400, 1340, 1480,
TBeppocTb MaTepuana no Bukkepcy MMa 1800 1600 1900, 2500 1200 1000 1250 1950, 2100 2150 2600 3050
MnoTHOCTb MaTepuana KI'/M3 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Pabouan TemnepaTypa matepuana CTepsHA °C 55 35 25 45 20 40 15 50 15 20
SHTaNbNUA NAABAEHUA B XKUAKOM COCTOAHUMN ,q»(/MMB 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YaenbHaa TennoemKoCcTb MaTepuana (npu
‘AenbHaA TeMIDEMKOCTL MaTepuana (np L/ (kr-°C) 470 470 470 470 470 470 470 470 470 470

Temnepatype 20-100 rpagycos)

KoadppuumeHT MMHenHOro TensoBoro pacwmpeHms
maTepuana getaau

JHeprua akTMBaLMM NpoLecca paspylueHna
MeXXaTOMHbIX cBA3ei

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°

Lok/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"

KoadduumeHT HepaBHOMepHOCTM pacnpeseneHns

BHYTPEHHel 3Heprm no o6bemy HarpyKeHHomn 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
Aetanu

Yucno Asoraapo w3 0,86:10” | 0,86:10” | 0,86:10” | 0,86:10” | 0,86:10% | 0,86:10” | 0,86:10%° | 0,8610” | 0,86-10%° | 0,86-10%°
MoctoaHHaa MnaHka Ox-c 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>*
YHMBEpCa/bHAsA ra30Bas NOCTOAHHASA Oow/(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°

MoctoAHHaa BonbumaHa Ox/K 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% | 1,38-10%




EguHuua B 1T
HaumeHoBaHue napameTtpa =
M3mepeHus 11 12 13 14 15 16 17 18 19 20
1200, 1800, 1700, 2100, 1230, 1600,
M3rmbatowan cuna H 1500 1400 TP 1200 1100 |5 00 1200 1350 1500 SCEDITE
1100, 1250, 1250, 1550,
PacTarmBatowas cuna H 1700 1750 1800 1500, 2150 1900 1870 1600, 1750 1810 1780 1750
[IMameTp cTepxHa MM 32 33,75 32,5 31,25 30,5 28,75 315 29,25 32 31,75
[nvHa cTepsHA M 0,87 0.70 g’sg 08 0,84 0,825 0,81 0,795 0,78 0,765 o7 g’gi 084 0,735
HasHaueHHbIN pecypc CyTku 4 6 8 10 8 6 5 4 3 2
Moaynb 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
KoadpdpuumeHT NyaccoHa 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,
TeepgocTb MaTepuana no Bukkepcy MnMa 1900, 2700 1350 1450 1550 1950, 2200 1950 2150 1700, 2500 2550 2750
MnoTHOCTb MaTepuana KI'/MZ 7800 7800 7800 7800 7800 7800 7800 7800 7800 7800
Pabouan TemnepaTypa matepuana CTepsKHA °C 55 35 25 45 20 30 40 50 15 20
DHTaNbNUA NAABAEHUA B XKUAKOM COCTOAHUMN ,q»(/MMB 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5 10,5
YaenbHaa TennoemKoc aTepuana
AeNlbHaR Ten/I0EMKOCTS MaTepana (npu Low/(kr-°C) 470 470 470 470 470 470 470 470 470 470
TemnepaTtype 20-100 rpagycoBs)
Koax MLMEHT IMHEMHOrO TENI0BOrO paclmMpeHmns X | i K i . . . . .
b pacump 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°
MmaTtepuana getanu
DHeprua akTMBaLMKM NpoLecca paspyweHuns
P unm pouecca paspy o/’ | 1,7310° | 1,73-10° | 1,730 | 1,73-10%° | 1,73-10° | 1,73-10° | 1,73-10%° | 1,73-10° | 1,73-10%° | 1,73-10%
MeXaTOMHbIX CBA3en
KoadppuumeHT HepaBHOMEPHOCTH pacnpeaeneHns
BHYTPEHHEeI 3Heprum no o6bEMY HarpyKeHHO N 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192 0,192
netanv
Yucno Asoragpo 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%°
MoctoaHHaa MnakHka Ox-c 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>*
YHUMBepcanbHaA ra3oBas NOCTOAHHaA Iow/(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°
MoctoaHHas BobumaHa Dw/K 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% | 1,38:10%

7 OneHoYHbIE cpeacrea AJisl MIPpOBEICHUA l'lpOMe)KyTO‘-lHOﬁ aTTeCTallumn

a) [lnanupyemblie pe3yJibTaThbl 00yYeHHs] U OLIEHOYHbIE CPeICTBA JJsl NMPOBeAeHHU

l'[pOMe)KyTO‘lHOﬁ aTTreCTalum:

CtpyKTypHBIii
EJ}IIGMZ?{T [Inanupyemsie
pe3yabTaThl 00yUYEHUS
KOMIIETEHIINH

OrnieHOYHBIE CPEICTBA

IIK — 1: cnoco0HOCTBIO K CUCTEMATHYECKOMY M3YUYEHHUI0 HAYYHO-TeXHHYecKoil nHopMmaunu,

0TEeYeCTBEHHOT0 M 3apPY(e;KHOT0 ONbITA 110

COOTBETCTBYIOIEMY MPOUIII0 NOATOTOBKH

3Harh - METOZMKY NOMCKA W MSYHCHUA | [Jepeyenb TeOPETUIECKMX BOIPOCOB K IK3aMEHY:
HaquO_TEXHIfHeCKOH 1. OOumme cBeneHUs: O HAYKE W HAYYHBIX HCCIICJOBAHUSX.
{4};%:524;;; ﬁ;HCKa sapyGexHoit OCHOBHBbI€ TIOHSTHS M OTIPEIEIEHMS.
HAYYHO-TEX HEUECKOM 2. Hayunsie 3HAHHS, (OPMEBI HAYYHOTO 3HAHHS, METOJIBI
uHdOpMAIH HCCITe TOBAHUI.

VYMeTb - IPUMEHSATH METOAUKY TIOHNCKa U
M3YUCHHS HAYYHO-TCXHMYCCKOH [ TeMbl [jIst IPOBEACHUS JIATEPATYPHOTO ¥ HAYYHOTO 0630pa:
HH(OpMALMH JUIs TIOATOTOBKH K 1. MeTo/p! OLEHKH PaGOTOCTIOCOOHOCTH y3JI0B TPEHHSL.
MPOBCACHHIO | HAy4HBIX 2. Meroasl AMATHOCTHPOBAHUS COCTOSHMS TEXHHYECKOTO
HCCIICIOBAHUU, O6’LeKTa,
;;@%ﬁ;ﬁg METOAHIEY Tionera 3. Mojenu 0TKa30B TEXHUUECKUX OOBEKTOB MO KPUTEPUAM
HAyYHO-TEXHUYECKOM NPOYHOCTH. 5
MH(OPMALIH 11 IOATOTOBKH K 4. Mogenn OTKa30B TPUOOCOTIPSHKEHHIH
TIPOBEICHHIO HAYYHBIX METaUTyPIrHYECKHX arperaTos.
HCCIICIOBAHNH,

BHaHeTB - HaBbIKaAMU MPUMCHEHUS

METOJUKN TIONCKAa W HU3Y4YEHHS
HayYHO-TeXHUIECKOI
MHOOPMAIMK TIpH  TIPOBEICHUN

METOMKH MOUCKa 3apyOeKHOM
HAay4HO-TEXHUYECKOH
UHGOPMALIMH IIPH IPOBEIICHUN
HayYHbIX HCCIEIOBAHHMA.

IlepedyeHp TEOpPETHUECKUX BOTIPOCOB K SK3aMEHY:

> 1. OOmumme cBeneHUsI O HAYKE W HAYYHBIX WUCCIICTOBAHMSIX.
HAYYHBIX UCCICOOBAHUU;
OCHOBHBIE IOHATHS U OTIPEAEIEHUSL.
- HaBbIKaMH HpHMeHeHHS{
2. Hayunble 3HaHUS, GOPMBI HAyYHOTO 3HAHUS, METOJBI

HCCJIETIOBAHUM.

K - 2: YMEHUEM MOACIUPOBATD TEXHHYECCKHUE 00bEeKTHI M TEXHOJOrHYecKHe nmpomeccor ¢
HCNOJIB30BAHUEM CTAHAAPTHBLIX MAKETOB H CPEACTB aABTOMATU3HMPOBAHHOI'O IPOCKTHUPOBAHMSA,
TOTOBHOCTBI0 NPOBOAUTH 3KCIIEPHUMEHTHI 10 3aJaHHBIM METOAUMKaAM C oﬁpaﬁoncoﬁ H aHAJIU30M

pe3yabTaToB




CTpyKTypHBII

JJIEMEHT HHaHpreMBIe OI_ICHOLIHBIC cpe€acrBa
pe3yabTaThl 00yUYEHUS
KOMIICTCHIINU
3HATH - OCHOBHBIE IMOIXO/BI K
MOAEIINPOBAHUIO TEXHUYCCKUX
00BEKTOB M TEXHOJIOTHYECKHX
POLIECCOB;
;TaH;;S:iE(Ky Hg ES:;;I :1 [lepedyeHs TEOpETHUECKUX BOIIPOCOB K SK3aMEHY: 5
cpencrBax 1. Metoabl SKCIEPUMEHTATBHBIX ncene0BatHuit.
ABTOMATH3POBAHHOTO 2. MeToapl TEOPETHYESCKUX MCCIICTOBAHAI.
IPOCKTHPOBAHHS npu 3. MopenupoBanue, KiaccuuKanus METO/IOB
MOJIEJIMPOBaHUH TEXHUYECKUX MOJCIUPOBAHUA.
OOBEKTOB M  TEXHOJOTHMIECKHX 4. Knaccuduranus MaTeMaTHYeCKHUX METO/IOB
IPOLECCOB npu NIPOBEACHNN HCCIIE€J0OBAHUA.
HAYYHBIX HCCIICI0BAHHIM; 5. AHaiuTHYeCKHE METOIbI UCCIEIOBAHMUS.
- METOJIBI H METO/IMKH 00padoTKH 6. BepoATHOCTHO-CTOXACTUYECKHUE METOIBI HCCIIENOBAHUS
3oz[en;§(?§;j§x Tifgg:;?;gi 7. MeTons! GU3NUECKOTO MOICITUPOBAHHUS.
OOBEKTOB M TeXHOMOLHUGCKIX 8. Kpurepun momo0Ous  Macmtabbl MOICTAPOBAHHS.
[POLECCOB € HCIMOJb30BaHHEM
CTaHAAPTHBIX ITaKECTOB U CPEACTB
ABTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHUSI.
yMeTB - IPUMECHATH OCHOBHBIC TOAXO/AbI
K MOICIUPOBAHUIO TEXHUYCCKUX
00BEKTOB M TEXHOJOTHYECKHX
POLIECCOB;
- IPUMEHSTH METOUKY paOOTHI B
CTaHJAPTHBIX TMaKeTax u | [IpuMep 3amaHus IO TEMAaTHKE METOJI TCH30METPHH:
CpeacTeax 1. MUsroroBieHHe TEH30IATYNKA.
aBTOMAaTH3NPOBAHHOTO 2. COOp OJEKTpUYECKOW CXeMBI W  TIOJIKIFOUECHHUE
TMPOCKTUPOBAHUA npu TEH301aTYHUKOB.
rgf:gffBOBzHH?eXHziﬁxszz 3. IlpoBenmeHme  SKCIEPUMCHTAIBHBIX  HCCIICIOBAHUMA
HPOIECCOB; Harpy>KeHHOCTH JIEMEHTOB METALITYPTHYECKUX MAIIUH
- IPUMEHSTh MeTojbl 06paboTKH METOJIOM  TEH30METpHUM Ha  IpuMepe  Oalku
" aHaJIm3a pe3yIbTaTOB HCIBITHIBAEMOM Ha U3THO HIIN KpYy4€HHE.
moxenuposanus  texuudeckux | [IpoBenenne mabopatopHbeix padot Nel m Ne2.
00BEKTOB M TEXHOJIOTHYECKHUX
MPOLECCOB € HCHOIb30BAHUEM
CTaHAApPTHBIX MAKETOB U CPEACTB
ABTOMATU3UPOBAHHOTO
IIPOEKTUPOBAHUSI.
Brnaners - HaBblkaMu  npumeHeHus | [lepedeHb TEOPETUUECKUX BOIIPOCOB K DK3aMEHY:
[IOAXONOB K  MOACTHPOBAHHUIO 1. Cratucrudeckas o0paboTka pe3yIbTaTOB
TEXHHYECKHX ~ OOBEKTOB M 9KCIIepuMenTa. MeToI HaMMEHBIIINX KBaJpPaToB
TEXHONIOTIHECKHX “pogeCCOB; 2. Tlonsrtue MHTEJJIEKTYalIbHOM COOCTBEHHOCTH,
;:TaH;;;i?;?yH Hszef:f ; MPOMBINIICHHAS COOCTBEHHOCTD U €€ BUIBI
cpenicTRax 3. IlnammpoBanume 3KcrepuMeHTa. MoJenmu NepBOro u
ABTOMATH3UPOBAHHOTO BTOporo mnopsiaka. IlocTpoeHue  perpecCHOHHBIX
IIPOEKTUPOBAHUS npu YPaBHEHH.
MOJICIUPOBAHUN  TE€XHUYECKHX 4. UVmxeHepHBI SKCIEpIMEHT. DaKTOPHI B SKCIIEPUMEHTE.
OOBEKTOB M  TEXHOJOTHYECKHX ‘YMeHbLIEHUE Habopa [IEPEMEHHBIX. Amnanmus
TPOLIECCOB; pa3MEpPHOCTEN.
- HaBbIKamMi  NPUMCHCHHA 5. Ommbku >KCHepuMeHTa, uxX pacmpenenenue. OreHKa
METOZOB 0fpaboTky H aHamIza HMCTUHHOIO 3HAYEHUS U3MEPSIEMON BEITMYUHBI.
PESYJBTatos  MOACTHPOBAHHA 6. IIpoBepka HOpPMaNbHOCTH pacmpeneicHus. MeTombl
TCXHUYCCKUX 00BEKTOB u
TEXHOJIOTHYECKUX TPOLECCOB ¢ MCKITIOHEHNS TPyGBIX OINGOK.
HCTIONb30BAHMEM  CTAHIAPTHBIX 7. TlpoBepka cratucTHueckux rumore3. CpaBHeHHE
[IAKETOB u CpEICTB cpennux 3HaueHui. Kpurepuit Ctbrogenra.
ABTOMAaTH3HPOBAHHOTO 8. CpaBuenue nByx nucnepcuii. Kpurepuii ®umepa.
IIPOCKTUPOBAHUA.
[Tpumep 3aganns MO TEMATHKE METOJ] TEH30OMETPHU:
1. MUsroroBneHWe TEH30aTUYHKA.
2. COOp DJNEKTPHYECKOH CXEMBI H  IOJKIIOYCHHE

TCH30JATYHNKOB.




CTpyKTypHBII
JIEMEHT
KOMIIETEHIIMH

[Inanupyemsie
pe3yJIbTaThl 00y4eHUs

O1neHOYHBIC CPEACTBA

3. [IlpoBeneHme  SKCHEPUMEHTAIBHBIX  HCCIIEIOBAaHHUN
Harpy>eHHOCTHU JIEMEHTOB METAJUTyprHYECKUX MaIIUH
METOJIOM  TEH30METpUM  Ha  IpuMepe  Oalku
UCTIBITBIBAEMOM Ha M3TH0 WIIM KpYUEHHE.

[TpoBenenue adopaTopHbIX padot Nel u Ne2.

IIK — 3: cnoco0HOCTHI0 MPUHUMATH y4acTHe B padoTax MO COCTABJIEHHUIO HAYYHBIX OTYETOB MO
BBINOJIHEHHOMY 32JaHMI0 M BHEJIPATH Pe3yJbTAaThl HCCJIEN0BAHUN W pa3padoTok B o0jaacTH
TeXHOJIOTHYECKUX MALIUHAX U 000PYI0BaHNsA

3HaTB - [IpaBUJia COCTABJIICHUSA HAyYHBIX
OTHCTOB MO BHINOJIHCHUIO | TTeneyeHp TEOpETHYECKHUX BOMPOCOB K K3aMEHY:
HayHHOTHCCIICHOBATEARCIIX 1. OcHOBHbBIC TOHATHUS M ONPENENEHHS IIPU COCTABICHUH
pador; OTYET O HAYYHBIX UCCJIEJOBAHHUSX.
- METOAUKY BHEAPCHUA
DE3YIETATOR HAYYHBIX 2. Hayunsle 3HaHMA, (hopMBI HayYHOTO 3HAHUSI, METOJIBI
YiCCITe TOBAHII B HCCIICAOBaHUH.
IIPOMBIIIJICHHBIX YCJIOBHAX.

YMeTb - TPUMEHSATH npasuna | [IepeueHpb MpakTUUECKUX 3aAaHUI:
COCTABIICHHA HAyYHBEIX OTHYCTOB 1. OdopmienneM pe3ynbTaTOB HAyYHBIX HCCICIOBAHHUN
o BBINOJHEHHUIO no teme «IIpUMEHEHHE METOAa TEH30METPUM IS
HayHHOTHCCIICHOBATEBCKIX OLICHKH paboTocriocoOHOCTH Jeranei
pabor u TIOITOTOBKH
CONPOBOIHTELHOH METALTYPrHIECKUX MALIHHY. §
JTOKYMEHTAIIHEL 2. OdopmieHneM pe3ysbTaTOB HAYYHBIX HCCIEIOBaHMM
- NPHMEHATD METOIHKY no temMe «Craructuueckas o0paboTka pe3yJbTaToB
BHEPCHHUS pe3y/IbTaTOB 9KCIepHMEHTa» B JabopaTopHoif pabore «OreHKa
Hay4HbIX  HCCIEJOBaHUH B HArPY>KCHHOCTH pOJIbIAHIa METOIOM  (PH3HYECKOTO
TIIPOMBIIIJICHHBIX YCJIIOBUAX. MO[[eJ]I/Ip()BaHHﬂ)).

[IpoBenenue naboparopHoit paboTsl «OOpaboTka pe3yabTaTOB
IKCIIEPUMEHTAY.
Brnaners - HaBBIKAMH NIPUMCHCHUS IPaBull | [lepeuensb npaxmuieckux 3a0aHuil.

COCTaBJICHUS HAYYHBIX OTYETOB,

- HaBBIKAMH MIPUMEHEHUS
METOIHUK BHEJIPEHUS
pe3yIbTaTOB HAYYHBIX
HCCIIeIOBaHUM B

TMPOMBIIIJICHHBIX YCIIOBUAX.

1. OdopmienneM pe3yabTaTOB HAYYHBIX HCCIEIOBaHUN
mo Tteme «[IpumeHeHHe MeTOJa TEH3O0METPHUH JJIs
OIICHKHU paboTocrocoOHOCTH JeTanei
METaJUTy prUYECKIX MAIITHH.

2. OdopmieHneM pe3yiabTaTOB HAYYHBIX HCCIICIOBAHHMA
mo Teme «CrarucTHueckas oOpabOTKa pe3yIbTaToB
9KCIepUMEHTa» B JabopaTopHoil pabore «OmueHka
HArpy»KCHHOCTH pOJITaHTa METOIOM (PH3HYECKOTO
MOJICTUPOBAHUS.

IIK - 4: cnoco0HOCTHI0 y4acTBOBaTh B pPadoTe HA MHHOBAIMOHHBIMHM NMPOEKTAMHU, HCHOJIbL3YH
0a30BbIe METOAbI HCCIEA0BATEILCKOH AeATeILHOCTH

3HaTh - STanbl paspabotkn | [TepeyeHb TEOPETHIECKUX BOITPOCOB K 3K3aAMEHY
MHHOBALHOHHBIX [IPOCKTOB; 1. OcHOBHBIC IOHSTHS U OLIPEICICHUS IPpU pa3paboTKe
- MCETOANUKY HCCICAOBATCIILCKOU MHHOBAIIMOHHBIX l'IpOCKTOB.
paboTh npu paspaboTke > H
WHHOBAIHOHHEIX POGKTOR, . Hayunbie sHanns, (hopMBI HAYYHOT'O 3HAHUSI, METOIbI
HCCIICJIOBaHUH.
3. TlonATHe MHHOBAIIMOHHBIN IIPOEKT.
4. Dransl pa3pabOTKU HHHOBAIIMOHHBIX TPOSKTOB
Ymetb HCIoNB30BaTh GasoBble MeTolbl | [TepeueHb TEOPETUIECKUX BOMTPOCOB K 3K3aMEHY:
HCCIENOBATCILCKOM 5 1. OcHoBHBIEC OHSTHUS U OLIpEICICHUS IPpU pa3paboTke
JICATCILHOCTH TP  PaspaboTke MHHOBAI[MOHHBIX TIPOEKTOB.
WHHOBAIIMOHHBIX ITPOCKTOB.
2. Hayunbie 3HaHMsA, POPMBI HAYYHOT'O 3HAHUS, METOIBI
HCCIIEJOBAaHUMN.
3. TloHsATHE MHHOBAIIMOHHBIN MTPOEKT.
4. Dranbl pa3pabOTKHU HHHOBAIIMOHHBIX TPOEKTOB
Bnaners 6 HaBbIKaMH  HCIIOIB30BAHI | [TepeyeHb TEOPETUUECKUX BOIPOCOB K 9K3aMEHY:
a30BbIX ., Meromos 1. OcHoBHbIE OHATHUS U ONpeeSieHUs] IpU pa3paboTKe
HUCCIICA0BATCIIbCKON

JEeATeNbHOCTH MpH  pa3paboTke
MHHOBALIMOHHBIX IPOCKTOB;

HMHHOBALIMOHHBIX TPOEKTOB.
2. Hayunbie 3HaHMSA, POPMBI HAYYHOT'O 3HAHUS, METO/IBI




CTpyKTypHBII

[Inanupyemsie
JJIEMEHT Ol1ieHOYHbIE CPEACTBA
pe3yabTaThl 00yUYEHUS
KOMIICTEHIIUHN
HaBBIKaMH NIPUMCHEHUA HCCHCHOB&HHP’I.
Megofmm “CCHeHOBaTeHE"KO“ 3. TloHsATHE MHHOBAIIMOHHBIHN ITPOEKT.
paboTel  TPH. paspaboTke 4. Drambl pa3pabOTKH HHHOBAIMOHHKIX IPOEKTOB

WHHOBAIIMOHHBIX IPOCKTOB.

0) Ilopsinoxk mpoBeaeHHs] MPOMEKYTOYHOM aTTeCTAMH, NMOKA3aTeJM U KPHUTEPUH
OlleHUBAHMS:

[IpomexyTounass arrectanusi 1o guciumuinHe «OCHOBBI HayuYHBIX HCCIEIOBaHUIN
BKITIOUAET TEOPETUYCCKUE BOMPOCHI, MTO3BOJISIONINE OIICHUTHh YPOBEHb YCBOCHUST 00YYAIOIIUMUCS
3HaHUU, W J1labOpaTOpHbIE 3aJaHMsl, BBIBISIONIUME CTENEHb CHOPMHPOBAHHOCTH YMEHUH U
BJIQJICHUM, TIPOBOJIUTCS B (hOpMe 3a4eTa.

IHokazamenu u Kpumepuu oyeHUBAHUA 3auema:

— Ha OICHKY <3aumeHo» - OOyYAIOIIUNCA JEMOHCTPUPYET BBICOKUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMATHUYECKOe U TIyOOKoe
3HaHUE y4eOHOTo MaTepHraia, CBOOOTHO BHITOIHIET MPAKTUICCKUE 3a/IaHHsI, CBOOOIHO
OmepupyeT 3HAHUSMH, YMEHHUSMHU, MNPUMEHSET HX B CHUTyalUsX IOBBIIICHHON
CJIO’KHOCTH.

— Ha OILCHKY «He 3aumeHo» - O0ydarouIuiics NeMOHCTpUpyeT 3HaHHUS HEe Oonee 20%
TEOPETUYECKOr0 MaTepuana, AOMyCKAeT CyIIeCTBEHHbIE OIIMOKU, HE MOXKET MOKa3aTh
HHTCJUICKTYaJIbHBIC HABBIKW PCIICHUA ITPOCTBIX 3a/1aY.

8 YueOHo-MeTOAMYecKOe M HMHPOPMAIMOHHOE 00ecnevyeHue JUCIUTITIMHBI (MO/YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Meropl Hay4YHBIX HCCeoBaHuil | yuyeoHoe nocodue / H. U. Bapeimaukosa, E. C.
Baiickpo6osa, A. P. Umoupaun, M. M. Umypatosa ; MI'TVY. - Marautoropck : MI'TY, 2015. -
1 AJIEKTPOH. OIIT. JICK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1155.pdf&show=dcatalogues/1/112
1182/1155.pdf&view=true (mara oOpamenus: 04.10.2019). - Maxkpooosekr. - Tekct

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. Jlorynosa, O. C. OcHOBHBIC 3Talbl pa3padOTKH HAy4YHBIX cTaTeil: yueOHoe mocoodue /
O. C. JloryHnosa, E. A. Unbuna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 31eKTpoH. ONT. AUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3138.pdf&show=dcatalogues/1/113
6410/3138.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooObekr. - Tekcr
JJIEKTPOHHBIN.

2. MeToonorust HaydHBIX MCclieoBaHnid. [locTaHOBKA M TIPOBEJCHHUE SKCIIEPHUMEHTA !
yueOHoe mocooue / [P. P. Jlema, P. H. Amupos, M. B. Xapuenko, E. A. Cnenosa] ; MI'TY. -
Maruautoropck : MITY, 2017. - 1 osnekrpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2943.pdf&show=dcatalogues/1/113
4720/2943.pdf&view=true (mara o6pamienus: 04.10.2019). - Makpooobekt. - TekcT
JJIEKTPOHHBIN.

3. OCHOBBI HAYYHBIX UCCIIEAOBAHME. METO0I0THS U METOIbI | yueOHoe mocobue / P.P.
Hema, A.B. fpocnasues, C.II. Hedenve, P.H. Amupos ; MI'TY. - Maruutoropck: MI'TVY,
2015. - 1 DIIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=44.pdf&show=dcatalogues/1/11235
18/44.pdf&view=true (mara oopamenus: 04.10.2019). - MakpooObeKT. - TEKCT : SIEKTPOHHBIHA.
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B) MeToanyeckne yKazaHus:

1. Aunynos B.IL, Xupkun 1O.B. Anmyno A.B. JlaGopaTopHbIi NPaKTUKyM I10
muc-uuruHe «MccnenoBanue MamuH U 00OpYIOBaHUS METAJLTYPTHUYECKOTO MPOU3-BOJICTBAY,
4.1. Marauroropck: MI'TY, 2013.

2. AnanynoB B.II., Ommma H.B., AnmymoB A.B. JlaGopaTopHblii NpakTHKyM I10
muc-uumnuHe «McecnenoBanue MalimH U 00OpYyIOBaHUS METAJUIyPIHUYECKOTO MPOM3-BOJICTBAY,
4.2. Marautoropck: MI'TVY, 2009. — 38c.

3. AnmynoB B.II. HccnemoBanwe wmammH ©u 00OpPYNOBAaHUS METALTyprHYECKOTO
MPO-U3BOJACTBA:  PACUETHBIM MPAaKTHKyM s CTylneHToB crnenuainbHocTH  150404.65
«Meramtypruueckue MaluHbel 1 00opyoBanue». Maruuroropek: M3n-so Marau-roropcek. I'oc.
texH. yH-Ta uM. [.1. Hocoga, 2013. 78 c.

4. Annynos, B.II. U3yuenue, pacueT U HCCIEAOBAHUE MPUBOJIOB IPOKATHBIX CTAHOB:
yuebnoe mocobue / B.II. Annymo, A.B. AunmynoB (ma.), A.B. Anmnymos; MITY. -
MarauToropck, 20009. - 86 c.: Ui, CXEMBI, Ta0JI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=268.pdf&show=dcatalogues/1/10608
92/268.pdf&view=true (nara oopamenus: 04.10.2019). - Makpo-00beKT. - TEeKCT: 371€KTPOHHBIA.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

ﬁngH Kommnac 3D\ 7 561.17 or 16.03.2017 SecepoaHo
‘:%(ZH Beprukais | 7 961.17 or 16.03.2017 Gecepouno

2AoP1'\c;| WinMachine |7 565 12 or 15.02.2012 GeccpouHo

MS Oﬁ.lce 2003 Ne 135 o1 17.09.2007 0eccpovHO
Professional

Autodesk AutoCad

Mechanical 2011 K-526-11 o1 22.11.2011 0eccpouHO

Master Suite

Autodesk Inventor
Professional 2011  |K-526-11 ot 22.11.2011 OeccpodHo
Master Suite

7Zip CBOOOJHO PacIpOCTPaHIEMOE 0ecCcpoYHO
FAR Manager CBOOOJHO PACHPOCTPAHIECMOE 0OECCPOUHO
Abaqus Student CBOOOJIHO PACIPOCTPAHIEMOE
aq JIHO paciipoctp 0eccpovHO
Edition 110
IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI
HasBanue kypca Cchlika

DnekTpoHHas 0a3a MepuoAMYEeCKUX W3maHmii East
View Information Services, OO0 «1IBUCy

HammonaneHass  uH(pOpMaMOHHO-aHATUTHYECKAS
cucrema — Poccuiicknii  mumeke  Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutuposanus (PUHIL)

https://dlib.eastview.com/



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

IMouckosas cucrema Axagemus Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EauHoe OKHO
JocTyIa Kk *HGOPMaIMOHHEIM PecypcaM

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

QenepanbHOe TOCYAAPCTBEHHOE OIOKETHOE
YUpEXKICHUE «DenepanbHbIN WHCTUTYT
IPOMBINUICHHONH COOCTBEHHOCTH

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

Poccuiickass T'ocymapctBeHHast OuOiIHMOTEKA.

Karamoru

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

DneKTpoHHBIE pecypchl oubmmoreku MI'TY um.
I".11. HocoBa

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

®denepanbHbi  00pa30BaTEIBHBIN  MTOPTAI
OxoHomuka. Composnorus. MeHeHKMEHT

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

VYHuBepcurerckass MH(GOPMALMOHHASL CHCTEMA
POCCHA

https://uisrussia.msu.ru

MexayHapoaHas HAyKOMETpUUECKas
pedepaTUBHAs ¥ HOJIHOTEKCTOBas 0a3a JTaHHBIX
HayuHbIx n3gaanii «\Web of sciencey

http://webofscience.com

MexnyHnapoanas pedeparuBHas u
IOJHOTEKCTOBAasl _clipaBoYHas _0a3za JTaHHbIX

http://scopus.com

Me)K,I[YHapOI[Ha}I 63321 ITOJIJHOTCKCTOBBIX
sKypHaIoB Springer Journals

http://link.springer.com/

MexnyHnapoanas KOJIJIEKIUA HaYYHBIX
IIPOTOKOJIOB IO PA3JIMYHBIM OTPACSM 3HAHUU

http://www.springerprotocols.com/

MexayHapoaHas 0a3a HayYHBIX MaTEpHUaoOB B
obnacTh  (hHM3MYECKMX HAVK M HIKHHUPHUHTA

http://materials.springer.com/

Mex(J:[yHapoz[Ha;I 63.33. CIIPAaBOYHBIX I/IS,[[aHI/Iﬁ 10
BCEM oTpacisM 3Hanuii SpringerReference

http://www.springer.com/references

MexnayHapoaHasi pedeparuBHas 0a3za JaHHBIX
0 YWCTOM M TNPUKIATHON  MaTeMaTHKe

http://zbmath.org/

MexnyHapoaHast pedepaTuBHas 5
MOJTHOTEKCTOBAsE CIPaBOYHAs 0a3a JIaHHBIX
Hay4YHbIX W3gaHuii «Springer Naturey

https://www.nature.com/siteindex

ApxuB Hay4HbIX JXypHaioB «HaruoHanbHbIN
AIIEKTPOHHO-MH(POPMAITMOHHBIN KOHIOPLIUYM»
(HIT HOUKOH)

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

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUITIIIMHBI BKIIFOYACT:
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VYyeOHBIC ayIUTOPUU JJIsi TPOBEACHHS 3aHATUN JIEKIMOHHOTO THma. OcCHalleHue:
MynbTUMEIUIHBIE CPEICTBA XPAaHEHHUS, IEPEIauu U MPeICTaBICHUS HHPOPMALUU

VYuebnas aymuTopus JUii  OpoBene-HHs  JabopaTopHbIX  pabor. OcHaieHue:
JIabopaTopHbIe YCTaHOBKH, W3MEpUTEIbHbIE NPHOOPHl W HMHCTPYMEHTHI JJIsI BBITOTHEHHS
1ab60paTOPHBIX padoT:

— IMpodunomerp Mitutoyo Surftest SJ-210.

— YcTaHOBKa 10 CCIIEIOBAHNIO BEMUYUHBI K03 duiu-enta Tpenuss TMM-32A.

— YcTaHOBKa 10 MPOBEICHHUIO UCTIHITAHUI HA U3THO.

— YcTaHoBKa 17151 IPOBECHNUS UCTIBITAaHUM 110 TeMe «PU3MuecKoe MOJIETHPOBAHHE)

— Mamuna Apuappa.

— M3mMepuTenbHBII HHCTPYMEHT (MUKPOMETD, IITaH-TEHIUPKYJIB).

— Maker 3arpy304HOro yCTponucTBa JOMEHHOM IIEYH.

— MakeT KOHYCHOM JIpOOHIIKH.

— Makert y4yacTka pa3iuBKH 4yTryHa.

Y4eOHble ayAUTOpUM [UIsl TPOBEAE-HUS MPAKTUUYECKUX 3aHATUN, TPYN-MOBBIX U
WHIUBUIYAIbHBIX KOH-CYJIbTAIIMi, TEKYIIETO KOHTPOJSA M IPOMEKYTOYHOM aTTeCTaIluu.
Ocnamenue: Jlocka, MyTbTUMEAUHHBIN TPOEKTOP, IKPaH

[Tomemienus 17151 caMoCTOSATENbHON paboThl o0yuatonuxcsa. OcHamenue: [lepconanbabie
KommbioTepsl ¢ maketom MS Office, BBI-X00M B UHTEPHET U C JOCTYIIOM B 3JICKTPOHHYIO
UH-(POPMAIIMOHHYI0-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[lomemenne nast XpaHeHWsT W TPO-(QUIAKTUYECKOTO OOCITY)KUBAaHHS y4eOHOTO
oOopynoBanus: CTemIaxu Ui XpaHeHUs! y4eOHO-HAIIIAHBIX TOCOOUH U y4eOHO-MeTOANYEeCKOM
JIOKyMEHTAIUN.



