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JIner aktyanu3anuu padoyeil mnporpamMmsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoOpena uist peanmsarmu B 2026 - 2027
yueOHOM roty Ha 3acefqanuu kagenpsl [IpoeKTHpOBaHUS U SKCILTyaTaIlluu

[Iporokom or 20 1. Ne

3aB. kadenpoii A.T". KopuyHosn

Pabouas mporpamma nepecMoTpeHa, 00cykieHa u oo0pena uist peanmsarmu B 2027 - 2028
yueOHOM rojy Ha 3acenanuu Kadeapsl [IpoeKTHPOBAHUS U AKCILTyaTalluK

[Iporokom or 20 1. Ne

3aB. kadenpoit AT. fopquOB
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yueOHOM rojy Ha 3aceqanuu Kadeapsl [IpoeKTHpOBAHMS U SKCILIyaTalluy

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit AlT. ﬁ)pquOB




1 Llesiu ocBOeHUSI TMCHUIIMHBI (MO1YJ151)

LensaMu 0cBOCHHS AUCUUIUTMHBI «OCHOBBI HAYYHBIX UCCIICIOBAHUI SBISIFOTCA:

— (opMupoBaHHE y CTYACHTOB CHCTEMBl 3HAHMW MO MNpoOIeMaM OpraHu3aluu U
MPOBEACHUS HAYYHBIX UCCIIEOBAHUM;

— H3y4YeHHE OCHOBHBIX CIIOCOOOB O0OpabOTKM W aHamM3a HAyYHO-TEXHHUYECKOM
nHpOpMaNnH;

— U3y4YEHHE HKCIIEPUMEHTAIBHBIX METOOB MCCIIEIOBAHNS METAJUTYPTHYECKUX MAIllluH U
arperaTos;

— nproOpeTeHNe MPaKTHYECKUX HABBIKOB IMPOBECHUS HAYYHBIX HCCIIEIOBAHHMIA;

— OBJIQZICHUE JIOCTaTOYHBIM YPOBHEM 00HIeTIPO(eCCHOHAIBHBIX M MPO(ECCHOHATBHBIX
KOMIeTeHIMi B cooTBeTcTBUHM ¢ TpeboBanusimu OI'OC BO mo HampaBieHHIO MOATOTOBKHU
15.03.02 «TexHonoruueckue MamuHbl W oOopynaoBaHue», mnpodpmib «KommnbroTepHoe
MO/ICTUPOBAHUE U IPOCKTHPOBAHUE B MAITMHOCTPOCHUM.

2 MecTo AuCHUILIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Juctunnuna OCHOBBI HAYYHBIX UCCIIEIOBAHUM BXOIUT B 0053aTENbHYIO YaCTh y4eOHOTO
maHa o0pa3oBaTebHON IPOTPAMMBI.

Jnst  w3ydeHWs ~ JUCHMIUIMHBI  HEOOXOAUMBI  3HaHWS  (YMEHHs,  BIAJCHUSN),
chopMUPOBaHHBIC B PE3YNIbTATE U3YUCHUS TUCIUILTAH/ TIPAKTHK:

Maremaruka

Teopust MaIvH U MEXaHU3MOB

MarmmuHOCTpOUTEIBHBIE MAaTEPUATIBI

BBenenue B HanpaBieHue

ConpoTuBieHNE MaTEPUATIOB

duzuka

Nudopmaruka

HaueprarenbHasi reoMmeTpusi 1 KOMIIBIOTEpHAs rpaduka

Teopernueckas MeXaHHKa

3Hanus (yMEHHUsI, BIQJICHHS), TOTYYCHHBIC PY NU3YUCHUU JAHHOMW TUCIUTLIAHBI
OyyT HEOOXOIUMBI JIJIsI U3yUCHUS JUCITUTUINH/TIPAKTHK:

HNuxenepHbiil Au3aitH

OCHOBBI B3aIMO3aMEHSIEMOCTH

OCHOBBI IPOEKTHUPOBAHUSI

[IpoexTrpoBaHNe METAJUIOKOHCTPYKIIHIA

lMunponpuBoa u rUaPO-, MHEBMOABTOMATHKA METANTYPrHUECKOT0 MPOU3BOICTBA

Mertannyprudeckue nobeMHO-TPAHCIIOPTHBIE MAITUHBI

OCHOBBI TEXHOJIOTUH MAITUHOCTPOCHUS

[IpoexTHpoBaHUE CUCTEM THAPO- M ITHEBMOTIPUBO/IA

MoHTax, 3KCIUTyaTalus U PeMOHT METaJUTYpPrU4eCKUX MAIllUH U 000pyI0BaHUS

3 Komnerenuuu ody4aromerocsi, popmupyemblie B pe3yJibTaTe 0CBOCHUS

AUCHHUILIMHBI (MOAYJIsl) ¥ INIAHMPYeMble pe3yJabTaThbl 00y4eHust

B pesynbrate ocBOeHUS AUCHUILTHHBI (MOIyIs]) «OCHOBBI HAYYHBIX MCCIEIOBAHUN
oOyyaronuiicst 1oJkeH 00JI1afaTh CIEAYIOMMMU KOMIIETEHIIMSMMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIITUN

VYK-1 CriocobeH ocymiecTBIATh MOUCK, KPUTHYECKUH aHAIN3 U CUHTE3 MHPOPMAaLUH,
IPUMEHSTh CUCTEMHBIH MOIXO0/1 JJIsl pEHICHNUs IOCTABICHHbIX 33134

YK-1.1 Ananuzupyer 3a1auy, Bblenss ee 6a30Bble COCTABIISIOUINE,
paccMaTpuBaeT U npeajiaracT BO3MOXHbBIE BApUAHThI PEIICHUS




MOCTaBIICHHOM 3aga4u, OICHNUBAA UX JOCTOMHCTBA N1 HCAOCTATKH

YK-1.2 Omnpenensier, UHTEPIPETHPYET U paHKUPYeT UH(POpMaLHIO, TPEOyeMyIO
JUISL pELIeHUs TIOCTaBICHHON 331a4H; OCYILECTBIIIET IOUCK HH(POPMALTUU
110 Pa3JIMYHBIM THUTIAM 3aIIPOCOB

YK-1.3 [Tpu 06paboTke nHPOpMaLU OTIINYAET (PaKTHl OT MHEHUIA,

MHTEPIPETAIHii, OLIEHOK, (GOPMUPYET COOCTBEHHBIC MHEHUS 1
CYXKJICHUSI, ApT'YMEHTUPYET CBOU BBIBOJbI U TOUKY 3PEHUS




4. CtpyKTypa, 00b€éM U coep:kaHHe TUCHHUILINHBI (MOLYJIs1)

OO0mmast TpyI0eMKOCTh JUCIUILIINHBI COCTaBIseT 3 3a4deTHhIX equHuIl 108 akaa. yacos, B TOM

quCle:
— KOHTaKkTHast pabora — 35,1 akaza. 4acos:

— aynuTopHas — 32 akaj. 4acos;

— BHeayauTopHas — 3,1 akajl. 4acos;

— caMocTosTeNbHast padota — 37,2 akaj. 4acos;

— B JopMe IpaKTUIEeCKOH moaAroToBKH — 0 akaj. vac;

— MOATOTOBKA K 9K3aMeny — 35,7 akaj. yac

d)opMa aTTeCTalMu - 3K3aMCH

AynuropHast g
o KOHTaKTHas paboTa E = dopma Tekyiero
S¢
I B aKajl. yacax 3} Bu, KOHTpPOJIS
Paszzen/ Tema 3 (B axaz. wacax) = n . P Kon
S 3 © | caMOCTOATENBHON |  yCIIEBAEMOCTH U
JIMCIATUTAHBI 5 e = . | xommereHmu
@) g £ paboThI MPOMEKYTOTHON
Tlex. mab. | mpakT. Z'S aTTecTaluu
3aH. 3aH. | O &
1. Paznen 1. Brenenue B
JCIATUTUHY
1.1 BBenenue B Vsvaenne YK-1.1
qucuuIInHy "OCHOBBI 4 2 J]I/IquaT . YcTHBII orpoc YK-1.2
HAyYHBIX HCCIIeIOBaHUN" paTyp YK-1.3
Wroro no pazaeny 2
2. Paznen 2. Opranusanus
Hay4YHBIX HCCIIEI0BaHUI
2.1 Dramnsl opranu3alnuu TTonroroBka k YK-1.1, YK-1.2
P Tt . 4 2 8,5 & TectupoBanue
Hay4HbIX MCCIICIOBAHUN TECTUPOBAHUIO YK-1.3
Wroro no pazaeny 2 8,5
3. Paznen 3. AHanuTtnueckue
METOJbI HAYYHBIX UCCIEAOBAHUM
IloaroroBka k YK-1.1
3.1 MaTemaTu4eckue o JlabopatopHas
METOIbI HCCIIEN0BAHMS 1 2 102} nabopatopHoii 560T§ yR-1.2
pabote p YK-1.3
3.2 CraTuueckuii u
KHHETUYECKHUH MOIXO0 K
OMpeIeTICHUIO noxiBaZT[eneﬁ Tonrorosia k JlaGopatopHas Yk-11
pen 4 3 8 8,5 71a60paTOPHOM paTop YK-1.2
0€30TKa3HOCTH U aGore pabora VK-13
JOJITOBEYHOCTH p ’
Harpy>KeHHBIX JleTayel
3.3 BeposiTHOCTHO- YK-1.1
Mzy4yenne o
CTaTUCTUYECKHUE METOAbI 3 VYerHbll ompoc YK-1.2
JIUTEPaTyphI
WCCIIEIOBAHNUS YK-1.3
Hroro no pazaeny 7 10 18,7
4. Paznen 4. Meronst
9KCIIEPUMEHTATBHBIX
HCCIIeIOBaHHHA
TloaroroBka k YK-1.1
4.1 dusnveckoe o JlaGopaTopHast
MOCINDOBAHIG 4 5 6 10 nabopaTopHOit ap60Tap YK-1.2
ACTHP pabote P YK-1.3
Hroro no pazzpeny 5 6 10
5. Dx3ameH




5.1 Dx3ameH

Hroro no pasgeny

Wroro 3a cemectp

16

16

37,2

9K3aMCH

Hrtoro no JUCHUILINHEC

16

16

37,2

OK3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

I[JISI YCBOCHUSA CTYACHTAMU 3HAHHUHU 110 JUCHUITIINHE «OCHOBEI Hay4YHBIX I/ICCJICIIOBaHHfI))
MPUMEHSIOTCS TPAAWIIMOHHAS TEXHOJOTUsS OO0y4YeHHs, BKIIOYAmOImas B ce0sl OOBSICHEHUs
MPEero/1aBaTelis Ha JICKIUAX, CAMOCTOSTEIbHYIO paboTy ¢ yueOHOM M CIIPaBOYHOI ITUTEpaTypOid
110 JUCHUIIJIINHE, pa60Ty Ha NPAKTUYCCKUX 3aHATUAX U T.II.

B xo/1e n350xeHus JICKIIMOHHOTO MaTepraia HCIIOJIb3YIOTCS MPE3ESHTAINH, IIAKaThI 110
TEMC 3aH5[TPII>i, HarJsJHbIC HOCO6I/I$[. Ha 3anstusax CTYACHTHI BBITNNOJIHATIOT 3aJaHHA HA U3YYCHUC B
paMKax ImporpaMmsbl Kypca TCM U HpO6JI€M, HC BBIHOCHUMBIX Ha JICKIIUU U IPAKTUYCCKHUEC 3aHATUA,
3aIOJHSIOT BCIEA 33 MPEIOAaBaTelIeM CXEMbI, TaOJUIbI M0 M3y9aeMOW TEMAaTHKE; IMPUBOJSAT
CO6CTB€HHI)IC MMPpUMCEPLI, OYCBUAHO ITOATBCPIKAAONINEC HU3J1araeMbIi Marcpurall.

JUia  peanuzaluy  OPEIyCMOTPEHHBIX BHUAOB y4eOHON paboThl B  KayecTBe
O6pa3OBaTCJ'II)HBIX TEXHOJIOTUHU B npenoaaBaHumn JAUCHHUITIIINHBI «OCHOBBI HAay4YHBIX
WCCIICIOBAHUI UCTIONB3YIOTCS CIICIIHATU3UPOBAHHBIE MHTEPAKTUBHBIC TEXHOJIOTHH:

— Jlextust «oOpaTHOM CBSA3M» — JIeKIUsA-Oece1a, JTeKIHsI-TUCKYCCHSL.

— CeMuHap-AUCKyCCUsl — KOJUIEKTUBHOE 0OCYXKIEHHE KaKOTro-IM00 CIIOPHOTO BOMPOCaA,
npoOieMbl, BBISIBIEHHWE MHEHUH B rpynne (MEXrpynmoBOW JMalor, JIUCKYCCHUS Kak
CIIOP-ZIMaJor).

CamoctosaTenpHas paboTa CTUMYJIUPYET CTYJISHTOB B IIPOIECCE TOJATOTOBKHA K
MPAKTUYCCKUM 3aHATUAM U UTOTOBOU aTTeCTallun.

6 YueOHO-MeTOAMYECKOE 00ecriedyeHre CaMOCTOATEIbHOM padoThl 00yYaroLuXCcst

[IpencraBieHo B npuiaoxeHuu 1.

7 OueHoYHbIE CPeCTBA /A POBeIeHUs MPOMEKYTOUYHOM aTTeCTAIMHU
[IpencraBieHbl B IPUIIOKEHUHA 2.

8 YueOHO-MeTOAMUYECKOE U MH(OPMAIIMOHHOE O0ecTiedeHUe U CIIUTIINHbI

a) OcHOBHas JMTEpaTypa:

1. ITepmsixoB, M. b. MeTo10J10THs 1 METOIbI HAYYHOTO MCCIICIOBAHUS | YIeOHOE
nocoobue [ s By3oB] / M. b. Ilepmsixos, K. M. Boponun, U. C. TpyOkun ; MarHuToropckuit
roc. texundyeckuit yu-T um. I'. Y. HocoBa. - Marautoropck : MI'TVY um. I'. 1. Hocoga, 2020.
-1 CD-ROM. - ISBN 978-5-9967-1848-1. - 3aru. ¢ TuTy:n. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2749 (nara obparieHus:
05.04.2025). - MakpooObeKT. - TeKCT : aeKTpoHHbIN. - CBeieHus 0CTYNHBI Takke Ha CD-
ROM.

0) JlonosiHuTeIbHAS JIMTEPATYpA:

1. JlJorynoBa, O. C. OcHOBHBIE 3Talbl pa3padOTKK HAYYHBIX CTaTel : ydueOHOe
noco6ue / O. C. Jlorynosa, E. A. Unpuna ; MI'TY. - Marautoropck : MI'TVY, 2017. - 1
anekTpoH. ont. auck (CD-ROM). - 3aru. ¢ Tutyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20656 (nmara oOparmeHus:
18.03.2025). - MakpooObeKT. - TekcT : aneKTpoHHbIN. - CBeeH s OCTYIHBI Takxke Ha CD-
ROM.

2. Metoponorust HaydHbIX HccienoBanuid. [loctaHoBKa U poBeieHUE
JKCIepuMeHTa : yuebHoe nocobue / [P. P. [lema, P. H. AMupos, M. B. Xapuenko, E. A.
CnenioBa] ; MI'TVY. - Maruuroropck : MI'TVY, 2017. - 1 anektpoHn. ont. auck (CD-ROM). -
3aru. ¢ Tutyin. akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1756
(mara obpamenus: 30.03.2025). - MakpooOBekT. - TekcT : anekTpoHHbId. - CBeieHHs
noctynHsl Takke Ha CD-ROM.

3. OCHOBBI Hay4HBIX HCCIEIOBaHUNA. MeTOI0NOTUS U METOIbI : yueOHOe



https://host.megaprolib.net/MP0109/Download/MObject/2749
https://host.megaprolib.net/MP0109/Download/MObject/20656
https://host.megaprolib.net/MP0109/Download/MObject/1756

nocobue / P. P. Jlema, A. B. SIpocnaBues, C. I1. Hedenwes, P. H. AMupos ; MI'TY. -
Maruurtoropck : MI'TVY, 2015. - 1 anektpon. ont. quck (CD-ROM). - 3arm. ¢ TuTyi. sKpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/3008 (nara obparieHus:
05.04.2025). - MakpooObekT. - TekcT : anekTpoHHsbId. - CBeieHus AOCTYNHBI Takke Ha CD-
ROM.

B) MeToanueckue ykasaHus:

1. Aaynos B.I1., Kupkun FO.B. Annynos A.B. JJabopaTtopHbIii IpakTHKYM TIO
mucuuminHe «McenenoBanue MamH 1 000pyA0BaHUS METAJUTYPrUYECKOT0 IPOU3BOJCTBAY, 4. 1.
Maruuroropck: MI'TVY, 2013.

2. Annynos B.II., Onmnn H.B., AHnynos A.B. JIabopaTtopHblii IpakTUKyM IO
mucuuminHe «McenenoBanne MammH 1 000pyA0BaHUS METAJUTYPrUYECKOTO TPOU3BOJCTBAY, 4.2.
Marnuroropck: MI'TVY, 2009. — 38c.

3. Annynos B.I1. MccnenoBanue ManH 1 000py10BaHUSI METAJTYpPrUYECKOTO
IIPOM3BOJICTBA: PACUETHBIN MPAKTUKYM ISl CTYJIeHTOB crienuanbHocTu 150404.65
«Merannypruueckue MaliuHbl U o0opynoBanuey. Marauroropek: M3n-so Marauroropck.

I'oc. Texn. yn-ta um. I'.11. Hocona, 2013. 78 c.

r) [Iporpammuoe odecnieuenne u UHTepHeT-pecypcebi:

IIporpamMHoe od0ecrieyenune

HaumenoBanue .
10 Ne norosopa Cpox AeWcTBHS JTUIICH3UU

MS Office 2007 |\, |35 o1 17.09.2007 Geccpouno
Professional
ACKOH Komnac
D16 1-261-17 ot 16.03.2017 06eccpovHO
Autodesk
Inventor
Professional 2011 K-526-11 o1 22.11.2011 0eccpovHO
Master Suite
Autodesk
AutoCad
Mechanical 2011 K-526-11 o1 22.11.2011 0eccpovHO
Master Suite
7Zip cB0OOHO pacmpoctpansemoe [10 OeccpouHo
FAR Manager cB0OOIHO pacrpoctpansemoe [10 6eccpouHo
Bbpaysep Yandex |cBoGoaHO pacnpoctpansiemoe [10 0eccpodHO

IIpodeccuonanbHblie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Ccpuika
MexayHapoaHas peepaTUBHas U OJTHOTEKCTOBAs
crpaBoYHas Oa3a JaHHBIX HAYYHBIX U3aHUM «Springer
Nature»
denepanbHbIil 00pa3zoBaTeIbHbIN MOpTaT — JKOHOMUKA.
Conuosiorusi. MeHeDKMEHT
DnexTpoHHbIe pecypcbl oubmoreku MI'TY um. .. https://host.megaprolib.net/M
HocoBa P0109/Web
https://www.rsl.ru/ru/4readers
/catalogues/

https://www.nature.com/sitein
dex

http://ecsocman.hse.ru/

Poccuiickas 'ocynapcrBenHas 6ubdanoreka. Karanoru



https://host.megaprolib.net/MP0109/Download/MObject/3008

denepanbHOE rOCYAaPCTBEHHOE OFOJKETHOE

yupexaenne «DenepanbHblii HHCTUTYT URL: http://www1.fips.ru/
POMBIIIUICHHO COOCTBEHHOCTHY

Hanmonansnas nHGOpMaAIIMOHHO-aHATTUTHYECKAs URL:

cucrema — Poccuiickuit nnaekc Hayanoro murupoBanus | https://elibrary.ru/project_risc.
(PUHLI) asp

DrekTpoHHas 0a3a mepuoIMUecKuX u3aanuii East View

Information Services, OO0 «MBHC» https://dlib.eastview.com/

9 MartepuajibHO-TeXHUYeCKOe ofecrneyeHne JUCHUNINHBI (MOIYJIs)

MarepuanbHO-TEXHUUECKOE 00eCTieueHHEe JUCIUTUINHBI BKIIOYALT:
VY4eOHble ayIUTOPUH I TPOBEIEHUS 3aHATHUI JIEKUMOHHOTO Tuma. OCHaleHHE:
MynbsTUMeIUiHbIE CPEACTBA XpaHEHUs, Iepeaun 1 MpeACcTaBlIeHuss HHPOpMauu

AyauTopuu 1 IPOBEICHHS JTCKIIMOHHBIX 3aHATHIA:
- ayna. 1-407 (np-xt Jlenuna 38);
- ayn. 1-404 (np-xt Jlenuna 38).

AynuTopun 11sl IPOBEICHHUS MTPAKTHYESCKUX 3aHITHH:
- aya. 1-402 (np-kxt Jlenuna 38);

- ayn. 1-407a (np-xt Jleauna 38);

- ayn. 1-404 (mp-xt Jlennna 38).

AyaaTopuu JUIsl CAMOCTOSATEILHON pabOTHI:
- ayn. 1-407a (np-xt Jlennna 38).

Ayaatopuu JuTsi IpOMEXYTOYHOM aTTecTaluy padoOTHI:
- ayn. 1-402 (np-xt Jlenuna 38);

- ayn. 1-407a (np-xt Jleauna 38);

- ayn. 1-404 (np-xt Jlenuna 38).

YueOHas ayquTopus AJis MPpoBeAeHUs TabopaTopHbIX paboT. OcHalieHue:
JlaGopaTopHble YCTAaHOBKH, U3MEPUTEIbHbIE TPUOOPHI U HHCTPYMEHTHI /17151 BBITIOTHEHUS
71a00paTOPHBIX padOT:

— IIpodumomerp Mitutoyo Surftest SJ-210.

— YcTaHOBKa M0 HCCIIeI0BaHUIO BeTnunHbl Koo dunnenta Tpenus TMM-32A.

— Mamuna Apuapna.

— YcTaHOBKa Ui IPOBEICHUS UCTIBITAHUI Ha U3THO.

— YcTaHoBKa 1Sl TPOBEACHHS UCIIBITAHUN HA KPYYEHHUE.

— YcTaHoBKa JU1sl IPOBEICHUS UCTIBITAHUH 10 TeMe «Du3nueckoe
MOJIETTUPOBAHUEY.

— V3MepuTenbHblit HHCTPYMEHT (MUKPOMETD, IITAaHT€HIIUPKYJIb).

— Maker 3arpy304HOro yCTpOKWCTBa JOMEHHOU IIEYH.

— MakeT KOHYCHOH IpOOHIIKY.

— Maxker y4acTka pa3jauBKHU 4yTr'yHa.

ITomenieHus a1 CaMOCTOSTEIbHOM pa6OTBI 06yqafonmxc;1. OCHaH_[eHI/ICZ
HCpCOHaJ'ILHLIC KOMIIBIOTCPEI C ITAKETOM MS Ofﬁce, BbI-XO0JIOM B UHTCPHCT U C JOCTYIIOM B
QJICKTPOHHYIO I/IH-(I)OpMaLII/IOHHYIO-O6p330BaTCHLHYIO cpeay YHUBCPCUTCTA.

[Tomemenue ans XpaHeHUs ¥ MPOPUIAKTUIECKOTO 00CTY)KUBAHUS Y4eOHOTO
obopynoBanus. OcHamenue: CTenaxu Uit XpaHeHUs! y4eOHO-HaATJIATHBIX TOCOOUi 1
y4eOHO-METOINIECKON JOKYMEHTAIIHNH.
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6 YueOHO-MeTOANYEeCcKOoe O0ecIedYeHnEe CaAMOCTOATEIbHOM PA0OThI 00yUAIOIIUXCS

[IpumepHBbIil nepedeHb BOIIPOCOB C BapHaHTaMU OTBETOB K TECTy 10 BTOPOMY paszeiy

JUCIIUIIIINHEL:

1. MaxkerupoBanue

1.1.

1.2.

1.3.

1.4.

OCHOBAHO Ha COOJIIOIEHUH MEX Ty OOBEKTOM U MOJIETIBIO TOJIBKO F€OMETPUIECKOTO
nomo0ust M sABISETCSA TPyObIM NPUONMIKEHMEM K pEAJIbHBIM SIBJICHUSM |
poLeccaMm.

IpeaycMaTpruBaeT BOCCO3/JaHUE B MOJEIH TeX K€ CaMbIX (PU3MUYECKUX IOJICH,
KOTOpbIE JEHCTBYIOT B OOBEKTE€, HO H3MEHEHHBIX IO CBOUM aOCOIIOTHBIM
3HAYEHUSM B COOTBETCTBHHU C MacIITabOM MOJEIUPOBaHUs (KpUTEpPUEM TO00uS).
MpelycMaTpuBaeT 3aMEHy B MOJEIU IO CpPaBHEHUIO C OOBEKTOM OJIHUX
¢uznueckux noyieut qpyrumu. Ilpu s3Tom ncnone3yercs cpena, KOTopasi BeeT ceds
AQHAJIOTMYHO  pealbHOMYy  OOBEKTY M  OINMCHIBAETCS  aHAJIOTUYHBIMU
MaTeMaTH4YeCKUMH 3aBUCUMOCTSMU.

SIBJISIETCS METOJOM H3YYEHHUsSl IPOLIECCOB U SBJIEHWUM, JUISI KOTOPBIX H3BECTHO
MaremaTuueckoe omnucanue. OHO Oasupyercss Ha OOLIMX 3aKOHAX MPUPOAbI U
npuMeHeHun (Gopmbl 3anucu (popManu3alum) TUX 3aKOHOB JJIi KOHKPETHOTO
SBJICHUS WK Ipoliecca. MoienupoBaHie COCTOUT B BOCIIPOM3BEAECHUU COCTOSHHUS
CUCTEMBl C COXpPaHEHHEM JIOTUYECKOM CTPYKTYpbl B3aUMOCBSI3U 3JIEMEHTOB, MX
(bu3nuecKoro coAepKaHus U MOCIeI0BATEIbHOCTH CMEHBI COCTOSIHUM BO BPEMEHH.

2. ®dwuznveckoe MOJICITHPOBAHKE

2.1.

2.2.

2.3.

2.4.

OCHOBAHO Ha COOIOICHIH MEXTY 00BEKTOM M MOJIEITBIO TOJIEKO TEOMETPHUIECKOTO
nmomoOusi ¥ sBIsiETCS TPYyObIM MPHONMIKCHHEM K pEANbHBIM SIBICHUSM U
mporeccam.

MpeIycCMaTPUBAET BOCCO3JaHUE B MOJEIU TEX K€ CaMbIX (DU3MUYECKUX IOJICH,
KOTOpBIE JIEHCTBYIOT B OOBEKTE, HO H3MEHEHHBIX II0 CBOUM aOCOJIOTHBIM
3HAYCHHSIM B COOTBETCTBHH C MACIITA0OM MOJEIMPOBAHUS (KpUTEPHUEM TIOT00MS).
npeaycMaTpuBacT 3aMEeHYy B MOJICIM 10 CPAaBHEHUIO C OOBEKTOM OIHHX
¢busndeckux mosied npyrumu. [Ipu 3ToM HCHoNb3yeTes cpelia, KOTopas BeieT ceOst
AQHAJIOTUYHO  peaJbHOMY  OOBEKTY W OINHKCBHIBACTCS  AHAIOTHYHBIMH
MaTeMaTHYECKUMH 3aBUCUMOCTSIMHU.

SIBIIICTCSI METOJIOM H3YUYEHHs TPOIIECCOB M SBICHUM, JUISI KOTOPHIX H3BECTHO
MareMaTtudeckoe ommcanue. OHO OazupyeTcss Ha OOIIMX 3aKOHAX MPHUPOJIBI U
npuMeHeHnH (opmbl 3anuck ((hopMaM3auKi) dTUX 3aKOHOB ISl KOHKPETHOTO
SIBIICHUSI MJTH TTpoliecca. MoIeIMpOBaHUE COCTOUT B BOCIIPOU3BEICHUN COCTOSIHUS
CHCTEMBI C COXPAaHEHHEM JIOTHUECKOW CTPYKTYPhI B3aMMOCBSI3U 3JIEMEHTOB, HUX
(U3NYIECKOTO COJIEPIKAHUSI U TTOCIIEIOBATEIBHOCTH CMEHBI COCTOSIHUIM BO BPEMCHH.

3. Amnamorosoe MOACIUPOBAHUC

3.1.

3.2.

3.3.

3.4.

OCHOBAHO Ha COOIIOIEHUH MEXYy 0OBEKTOM M MOJEIIBIO TOJIBKO T€OMETPUUECKOTO
nojo0ust MU sABIsieTcs TpyObIM NPUONMIKEHHEM K peaJbHbIM SBJICHUSAM U
nporeccam.

npeaycMaTpuBaeT BOCCO3/1aHHUE B MOJIENM TeX K€ CaMbIX (PU3NYECKUX MOJeH,
KOTOpbIE JEHCTBYIOT B OOBEKTE, HO HU3MEHEHHBIX [0 CBOUM a0COIIOTHBIM
3HA4YEeHUSIM B COOTBETCTBHHU C MAcIITabOM MOJICIUPOBAHUS (KpUTEPUEM TOJOOMS).
npeaycMaTpuBaeT 3aMeHy B MOJEIM MO0 CPaBHEHUIO C OOBEKTOM OIHHUX
¢uznyeckux nosieit npyrumu. [Ipu 3ToM Hcnonb3yercs cpesia, KoTopas BeAeT cels
aHAJIOTUYHO  peaJbHOMY  OOBEKTY W OINHCBIBACTCS  AHAJIOTUYHBIMH
MaTeMaTUYECKUMH 3aBUCUMOCTSIMU.

SBJISIETC METOJOM H3YYEHHUS IPOLIECCOB U SIBICHMM, JUISI KOTOPBIX H3BECTHO
MaTemaruieckoe omnucanue. OHO Oa3upyercss Ha OOLIMX 3aKOHAX MPHUPOJBI U
npuMeHeHn (opMsbl 3anucu (popManuzanuu) TUX 3aKOHOB JJISI KOHKPETHOTO
SIBJIEHUS WJIM TIpoliecca. MoaennpoBaHrue COCTOUT B BOCIIPOM3BEIEHUU COCTOSIHUS



CUCTEMBI C COXPAaHEHHMEM JIOTMYECKON CTPYKTYPBI B3aUMOCBS3HM JJIEMEHTOB, MX
(U3NIECKOTO COIEPKAHMS U ITOCIIEI0BATEILHOCTH CMEHBI COCTOSIHUI BO BPEMEHH.

4. MareMaTuyeckoe MOJCIMPOBAHUE

4.1.

4.2.

4.3.

OCHOBAHO Ha COOJIIOIEHUH MEX 1y 0OBEKTOM U MOJIETIbIO TOJIBKO FEOMETPUIECKOTO
nonoOusi u sBHseTcs TPyObIM MPUONMKEHHEM K pEAIbHBIM SIBICHUSM U
poLeccam.

npeaycMaTprBaeT BOCCO3/aHUE B MOJECIH TEX K€ CaMbIX (DPU3UYECKHUX MOJIEH,
KOTOpBIE JEHCTBYIOT B OOBEKTE, HO H3MEHEHHBIX II0 CBOUM a0COJIOTHBIM
3HAYEeHUSIM B COOTBETCTBHHU C MacIITabOM MOJICIUPOBAHUS (KPUTEPUEM TIOJOOHS).
npeaycMaTpuBaeT 3aMeHy B MOJIEIH 1O CPAaBHEHHIO C OOBEKTOM OIHHUX
¢busnveckux nmosieit npyrumu. [Ipu 3ToM Hcmonb3yercst cpeaa, KoTopasi BeeT cels
AQHAJIOTMYHO  pealbHOMYy  OOBEKTY M  OINMCHIBAETCS  aHAJOTUYHBIMU
MaTeMaTH4YeCKUMH 3aBUCUMOCTSMHU.

5. AHanutnyeckue METOJIbI UCCIENOBAHUNA

5.1.

5.2.

MO3BOJISIIOT M3y4aTh MPOIECCHl HA OCHOBE MAaTEMaTHYECKHX MOJEJeH, KOTopble
MOTYT OBITh MpEACTaBIEHbI B BUJE (PYHKUIMN, YpaBHEHUHN, CUCTEM YpaBHEHMI, B
OCHOBHOM JH(PepeHIuaNbHbIX WK UHTErpajdbHbIX. OOBIUHO B Hayajue CO3/al0T
rpyOyl0 Mojzenb, KOTOPYIO 3aTeM, IOCJIE €€ HCCIEJI0BaHUS, YTOUHSAIT. Takas
MOJIeJb TI03BOJISET JOCTATOYHO MOJHO U3Yy4aTh (PU3UUECKYIO CYLITHOCTD SIBIICHUS.

MO3BOJISIIOT TNIyOOKO M3Y4YMTh IIPOLIECCHl B Tpefesax TOYHOCTH TEXHUKH
JKCIIEPUMEHTa, 0COOEHHO T€ MapaMeTpbl, KOTOpPbIE MPEJICTABISIIOT HaWOOJBIINMA
uHtepec. OAHAKO pe3ynbTaThl KOHKPETHOTO SKCIEPUMEHTa HE MOTYT OBITh
pacrpoCTpaHeHbI Ha APYrou mporece, Jake BechMa OJIM3KUM 10 CBOEH CYTH.

6. DKcnepuMeHTaIbHBIC METO bl HCCIICIOBAHUM

6.1.

6.2.

MO3BOJISIIOT M3y4aTh MPOIECCHl HA OCHOBE MAaTEMaTHYECKHX MOJEJel, KOTopble
MOT'YT OBITh TIPEJICTABJICHBI B BUC (YHKIIWW, YpaBHEHUH, CUCTEM YpaBHCHHUH, B
OCHOBHOM Au(depeHITnaTbHBIX WM UHTErpadbHbIX. OOBIUHO B HayYajie CO3JAl0T
rpyOyl0 Monenb, KOTOPYIO 3aTeM, IMOCJE €€ HCCIIEIOBaHMs, YTOUHSIOT. Takas
MOJIeJb TI03BOJIET JOCTATOYHO MOJHO U3Yy4aTh (PU3MUECKYIO CYLITHOCTD SIBIICHUS.

MO3BOJIAIOT TIyOOKO M3Y4HUTh TPOLECChl B IMpeaeiaax TOYHOCTH TEXHHUKHU
9KCIIEPUMEHTa, 0COOEHHO T€ MapaMeTpbl, KOTOpbIe MPEACTABISIOT HauOOIbIINN
untepec. OnHAaKO pe3ylnbTaThl KOHKPETHOTO HKCHEPUMEHTa HE MOTYT OBbITh
pacnpocTpaHeHbl Ha Apyroil mpoiecc, Aake BechbMa OJIU3KUIA 10 CBOEH CyTH.

7. Drtarnbl HAYYHO-UCCISI0BATEIBLCKON PabOThI (HECKOIbKO 6APUAHMOE8 OMEEema)

7.1.
1.2.
7.3.
7.4.
7.5.
7.6.

DopMyJIUPOBKA TEMBI

@opMyIHpOBAHKE LIEJIU U 33]1a4 UCCIIEIOBAHUS

MopenupoBanue

DKCIepUMEHTANIbHBIE UCCIICI0BaHUS

Ananus u ohopMIIeHHE Pe3yIbTaTOB HAYUHBIX UCCIIETOBAHUI

Buenpenue pe3ynpTaToB U OIpeeieHne YIKOHOMUYECKOH 3(h(heKTUBHOCTH



IMPUJIOKEHUE 2

7 O1ieHOYHbIE cpeacrea AJisi IPpOBEICHUA l'lpOMe)RyTO'lHOﬁ arreCcranmmu

a) HJ'IaHI/IpyeMbIe PE3YyJIbTAThI 06yqe}mﬂ H OICHOYHBIC CPpeACTBA NJIA IPOBEACHUA HpOMeHCyTO‘lHOﬁ aTTreCcranum:

Kon
WHIUKAaTOpa

Nuaukatop JOCTUKEHUS] KOMIIETEHIIUN

O1ieHOYHbBIC CpeacTaa

YK-1 Cnocoden OCYIHECTBJIATH IMOUCK, Kpl/ITl/I'lECKI/Iﬁ AHAJIN3 U CHHTE3 I/IH(l)OpMa]Il/Il/I, NPpUMCHATD CHCTEMHBIH moaxoa Ijsi pelecHus MOCTaBJACHHBIX 3a/1a4

YK-1.1 AHaNM3MpyeT 3a1avy, BICISS ec 0a30BbIC [lepeueHs TeOpeTUYECKUX BOIIPOCOB K SK3aMEHY:
COCTaBIIAIOLINE, PACCMATPUBAET U IIpeyIaraer 1. OOmmue cBeneHus 0 HayKe U HAy4HBIX UccienoBaHusX. OCHOBHBIE ITOHSTHS U ONPEICTICHUS.
BO3MOXHbBIC BAPUAHThBI PCHICHUA MMOCTaBJICHHOM 3aJa4u, 2. Hay‘{HbIC 3HaHUs, d)OpMLI Hay4YHOT'O 3HaHUA, METO/IbI HCCHeﬂOBaHHﬁ.
O CHHUBAA UX JOCTOMHCTBA U HCJOCTATKHU
YK-1.2 Omnpenersier, UHTEPIPETUPYET U PAaHKHUPYET Tembl U151 IPOBENICHUS TUTEPATYPHOI'O M HAYYHOT0 0030pa:
uHpopmanuio, TpedyeMyro Al peleH sl MOCTaBICHHOM 1. Mertoap! orieHKH paboTOCTIOCOOHOCTH Y3JI0B TPEHUSI.
3aJ]a4; OCYIIECTBIIAET IIOUCK HH(OPMAIMH 110 2. Mertoapl JUarHOCTUPOBAHUS COCTOSHUS TEXHUYECKOTO0 O0BEKTA.
pa3IUYHBIM THUIIAM 3aIPOCOB 3. Mogenu 0TKa30B TEXHUYECKHX OOBEKTOB IO KPUTEPHAM NIPOYHOCTH.
4. Mopenu 0TKa30B TPUOOCOMPSIKEHUNA METAJUTYPIUIECKUX arperaTos.
[lepeueHb TEOPETUUECKUX BOMPOCOB K K3aMEHY:
1. Cratuctudeckas o0paboTKa pe3yabTaToB 3KcIiepuMeHTa. MeTo] HanMEHBIINX KBaJIpaToB
2. lloHATHE MHTEIIEKTYaIbHOW COOCTBEHHOCTH, IPOMBILIUIEHHAs: COOCTBEHHOCTh H €€ BUABI
3. [InanmpoBanue 3kcnepuMeHTa. Monenu MepBOro W BTOporo mopsika. [locTpoeHue perpeccroHHBIX
YpaBHEHHUH.
4. HWmxeHepHbIi 3KkcriepuMeHT. DakTopsl B JKCIepUMEHTe. YMeHbIIeHne Habopa MepeMeHHBIX. AHan3
pa3MepHOCTEN.
5. Ommbku ’KCTIeprMeHTa, ux pacnpeneneane. ONeHKa HCTHHHOTO 3HAYEHUS H3MEPSeMOi BETIMIUHEL.
6. IIpoBepka HOPMAIBEHOCTH pacrpeneNeHus. MeToIbl HCKIIOUEHHS IPYOBIX OIIHOOK.
7. Tlpoepka craTrcTHdeckux rumore3. CpaBHeHHe cpeqHux 3HadeHnd. Kpurepuit CThroeHTa.
8. Cpasuenue nByx aucrnepcuii. Kpurepuit @uriepa.
YK-1.3 [Ipu o6paboTke mHOpMaIUH OTIIYaeT (HaKTHI OT [IprmMep 3amaHus MO TEMAaTHKE METOJ] TEH3OMETPHU:

MHEHHH, MHTEPIIPETAIHiA, OI[EHOK, (POPMHUPYET
COOCTBEHHBIE MHEHHS U CYXKJCHUS, apTyMEHTHPYET
CBOHU BBIBOJBI M TOUKY 3pEHHUS

1. U sroroBieHHe TEH30JaTIHKA.
2. COOop ANMEKTPUUYECKON CXeMBbI 1 TIOJIKITIOYCHNE TeH30/1aTIUKOB.
3. IIpoBenenue 3KcrIepUMEHTAIBHBIX NCCIEAOBAHNI HATPYXECHHOCTH 3JIEMEHTOB METAITYPTUIECKUX MAIIHH
METOJIOM TEH30METPHH Ha TprMepe OalIKi MCTBITEIBAEMOI Ha M3THO WIIH KpydeHHeE.
ITpoBenenue nabopaTopHbix paboT Nel u Ne2.




Kon
WHAUKATOpa

Nuaukatop JOCTUKEHUSI KOMIIETEHIUH

OrieHOYHBIE Cpeacraa

Ilepeuenv npaxmuyeckux 3a0anuil.

1. OdopmiieHneM pe3ynbTaTOB HAYYHBIX UCCIeNoBaHUi o Teme «[IpriMeHeHHe MeToa TeH3OMETPUH ISt
OLIEHKH pabOTOCIIOCOOHOCTH JieTaeil METaUTypIrHIeCKUX MAIIHH.
2. OdopmieHreM pe3ylbTaTOB HAYYHBIX HcclenoBaHuilt mo Teme «CratrcTuyueckas ob6paboTka
pe3yNbTAaTOB JKCIEPHUMEHTa» B JlabopaTopHoil pabore «OleHKa HArpY>KEHHOCTH DPOJBraHra METOIOM

(I)I/ISI/I‘IeCKOFO MOJCIIUPOBAHUSA.




0) Ilopsinok MpoBeieHUs MPOMEKYTOYHOM aTTeCTAllM, OKA3aTe Il M KPUTePHH OLleHUBAHUS:

ITpoMexyToUHast aTTECTAIUS 110 TUCIUTUTHHE «OCHOBBI HAYYHBIX HCCIICMOBAHUI BKIIOUACT
TEOPETHUECKUE BOMPOCHI, TO3BOJISAIOIINE OI[CHUTh YPOBEHb YCBOCHHS 00YUAIOIIUMHCS 3HAHUM, 1
J1a00paTOpHBIE 3aIaHUS, BRISABIISIOINE CTEEHb CHOPMUPOBAHHOCTH YMEHHH U BIIAJACHHM, IIPOBOTUTCS B
(hopMme 3K3aMeHa.

OK3aMeH 10 JJaHHOMW JAMCIUIUIMHE MPOBOAUTCS B YCTHOM (POpMeE 10 IK3aMEHAI[MOHHBIM OHMJICTaM, KarKIblit
13 KOTOPHIX BKIIIOYAET 2 TEOPETHUECKUX BOIIPOCA.

Hokazamenu u Kpumepuu oueHusanus IK3amena:

— Ha OLIEHKY «OTJINYHO» (5 0aioB) — 00y4aromuiicss JeMOHCTPUPYET BHICOKH YPOBEHb
chopMHPOBAHHOCTH KOMIIETEHIIHI, BCECTOPOHHEE, CUCTEMATHUECKOE U IIyOOKOe 3HaHUE y4eOHOro
MaTepHana, CBOOOIHO BBIMOIHIET IPAKTUUECKHE 3a]JaHus1, CBOOOTHO ONEpUPYET 3HAHHUSIMU, YMEHHSIMH,
MPUMCEHSACT X B CUTYyalUAX MOBBINIIEHHON CII0KHOCTH.

— Ha OIICHKY «XO0po1o» (4 6aya) — 00yJaronMiics JEMOHCTPUPYET CPEIAHUN YPOBEHb
C(l)OpMI/IpOBaHHOCTI/I KOMHeTeHHHﬁ: OCHOBHBIC 3HaHUWsA, YMCHUA OCBOCHBI, HO JOITYCKArOTCA
HE3HAYHUTCIBbHBIC OIHI/I6KI/I, HETOYHOCTHU, 3aTPYAHCHUA IIPU aHAJTIUTUYCCKUX OII€paluiaX, IIEPEHOCE 3HAHUI
u YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYalluu.

— Ha OIIEHKY «Y/I0BJETBOPUTEJIBHO» (3 6ama) — 00yJaronmiics JeMOHCTPUPYET MTOPOTOBBIH YPOBEHB
c(hOpMHUPOBAaHHOCTH KOMITETEHIINIA: B X0I€ KOHTPOJIBHBIX MEPOIPHATHIA OMTyCKAIOTCS OIINOKH,
HPOSBIIETCS OTCYTCTBHE OTJCIBHBIX 3HAHUH, YMEHNH, HABBIKOB, O0YJAIOIINICS HCIIBITHIBACT
3HAYUTENbHBIC 3aTPYAHEHUS TIPH ONIEPUPOBAHNY 3HAHUSAMH U YMEHUSIMH IPH UX MIEPEHOCE HA HOBBIE
CHUTYaIHH.

— Ha OLICHKY «HEeY/T0BJIETBOPUTEIbHO» (2 Oajiia) — 00yJaroIuiics JEMOHCTPUPYET 3HaHus He 6osee 20%
TEOPETUIECKOr0 MaTeprala, JOIMyCKAaeT CYIECTBEHHbBIE OIMUOKH, HE MOXKET TIOKa3aTh HHTEIUICKTYaIbHbIC
HABBIKH PEIICHHS MPOCTHIX 32/1aY.

— Ha OY€eHKY «Hey003ﬂemeopumeﬂbno» (] 6(1]2]2) - 05ylm}0u;uﬁ€}l He moaicenm nokasambsv 3HAHUSA HA YPOBHe
eocnpous’eedenuﬂ U 0OBICHEeHUS qubopMauuu, He MoaJicent nokasambov UHMEeIIEKN)Ad/lbHble HABbIKU
pewerusl npocniblx 3a0au.
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