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JIucTakTyaandaumupadodednporpaMmmbl

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa 1 oo0peHa s peanusaruu B 2027 - 2028
yueOHOM rozty Ha 3aceqaHuu kadeapsl [IpoeKTHpOBaHUS M SKCIUTyaTaIlluu

IIporokom ot 20 r. No
3aB. xadeapoii A.I'. KopuyHoB

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM Toly Ha 3acenaHuu Kapeapbl [IpOeKTHPOBaHUS U SKCIUTyaTallun

IIporokom ot 20 r. No
3aB. kadenpoii A.T". KopuyHoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena i peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu kageapsl [IpoeKTHpOBaHMS U IKCILTyaTaI[uu

[Iporokon ot 20 . Ne
3aB. kadenpoit A.I'. KopuyHoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peamsanuu B 2030 - 2031
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpoeKTHPOBAHMS U SKCILUTyaTalluu

[Iporokonm ot 20 r. No
3aB. kadenpoii A.T". KopuyHos




1 leanocBOEHUSIAUCHMTLIUHBI (MOYJIs1)

LensimMu ocBOeHUST AUCHUTIINHBI «OCHOBBI HAYYHBIX UCCIEAOBAHUIN) SBIISIOTCS:

— (hopMUpOBaHHE y CTYACHTOB CUCTEMbI 3HAHUHU 10 Mpo0IeMaM OpraHu3aiy U
MIPOBEACHUS HAYUHBIX HCCIICIOBAHUN;

— W3Y4YEeHHE OCHOBHBIX CIIOCOOOB 00pabOTKH U aHAIM3a HAYYHO-TEXHUYECKOU UH
-opmanuu;

— W3Y4YEHME IKCIIEPUMEHTAIBHBIX METOJ0B UCCIIEI0BAaHUS METAJUTYPrUYECKUX
Ma-II1H U arperaros;

— MpUOOpEeTeHNEe MPAKTUYECKUX HABBIKOB ITPOBECHHUS HAYYHbBIX UCCIIEI0BAHUM;

— OBJIaJICHUE IOCTATOYHBIM YPOBHEM 001IeNPO(EeCcCHOHAIBHBIX U
npodeccroHab-HBIX KOMITIETEHIIUH B cOOTBeTCTBHH ¢ TpeboBaHussMu OI'OC BO mo
HanpasiieHUIo 1oaAroToBku 15.03.02 «TexHonaornueckue MaHbl 1 000py10BaHHUEY,
npo¢uib «KoMnproTepHOE MOJAECTUPOBAHHUE U POSKTUPOBAHIE B MAIIMHOCTPOCHUI.

2 MecTo AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnuminaa OCHOBBI HAYYHBIX UCCIIEI0OBAaHUI BXOAUT B 00s13aTENIbHYIO YaCTh
y4eOHOTO 1m1aHa 00pa30BaTEeNbHON MPOTPAMMBI.

Jist u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAJCHHUS),
chOpMUPOBAHHBIE B pE3yJIbTaTE U3YUCHUS AUCIUILTNH/ MPAKTUK:

Maremarunka

TeopusiMallMH 1 MEXaHU3MOB

MammHoCTpouTeIbHbIEMATEPUATIBI

BBenenue B HanpaBieHue

ConporusieHrneMaTepraloB

dusuka

HNudpopmaruka

HauepraTenpHast reoMeTpusi 1 KOMIbIOTepHas rpaduka

TeopeTnueckassMexaHUKa

3HaHus (yMEHUs, BIIAICHNUS ), TOTyYEHHbIE IPU N3YUYE€HUH JaHHOMN JUCIUITIIMHbI
OyayT HeoOXOAUMBI JUI U3YUEHHSI JUCIUIUTMH/TIPAKTUK:

WHxeHepHbliIn3aiH

OCHOBBIB3aMIMO3aMEHSIEMOCTH

OCHOBBITTPOEKTUPOBAHUS

[TpoexTrpoBaHNEMETATNIOKOHCTP YKL

I'maponpuBo ¥ rUAPO-, THEBMOABTOMATHKA METAJTyPrUU€CKOT0 IIPOU3BOCTBA

MeramtyprudecKkueno beMHO-TPAHCIIOPTHBIEMAITHBI

OCHOBBITEXHOJIOTMMMAIINHOCTPOCHHUSI

IIpoexkTupoBaHUE CUCTEM THIPO- U THEBMOIIPUBOA

MoHTax, 3KCITyaTanus ¥ peMOHT METaNTypruuecKUX MalliH U 000py10BaHUS

3 Komnerenuuu ody4arouierocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOAYJIs1) M IVIAHUPYEMble Pe3yJIbTAThl 00y4YeHHUs

B pe3ynbraTe ocBoeHMS TUCHUIUIMHBI (MOAYIsl) «OCHOBBI HAYUHBIX UCCIIEIOBAHUI
oOydJaroruiics JoKeH 00IaaaTh CICTYIONTUMA KOMITETCHITHSMHU:

KOI[I/IH,Z[I/IKaTOpa I/IH,Z[I/IKaTopI[OCTI/I)KCHI/ISIKOMH CTCHIIMHU

YK-1 CniocobeH ocymiecTBIATh MOUCK, KPUTUYECKUI aHaTN3 U CUHTE3 UH()OPMALIUH,
MIPUMEHSITh CUCTEMHBIN NOJIXOJ IJIs1 peHIeHMsI TOCTABJIEHHBIX 3a]a4

YK-1.1 AHanu3upyer 3a/1auy, BbIIENss ee 6a30Bble COCTaBIIAIONINE,
paccMaTpuBaeT U MpeaaraeT BO3MOKHbIE BApUAHTHI PeIIeHUs




MMOCTaBJICHHOMI 3aJa4du, OoCHUBAsA UX JOCTOMHCTBA U HEAOCTATKHU

YK-1.2 Ornpenensier, UHTEPIPETUPYET U PAHKUPYET HHPOPMALIHIO, TpeOyeMyro
JUTSL PEIICHHUS TTOCTABIICHHOM 3a/1a49M; OCYIIECTBIISIET MMOUCK UH(POPMAITUU
110 PA3JIMYHBIM TUITAM 3alIPOCOB

YK-1.3 [Tpu 06paboTke MHPpOPMALIUU OTIINYAET (PaKTHl OT MHEHUH,
MHTEpHpETalnid, OLICHOK, JOPMHUPYET COOCTBEHHBIC MHEHUS U
CY)KJICHHSI, apT'yMEHTHUPYET CBOH BBIBOJBI M TOUKY 3PEHHS




4. CTpyKTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyA0€MKOCTh AUCITUIUIMHBI COCTABISET 3 3aueTHbIX enuuuil 108 akana. 4acos, B TOM

qHuCIIC:

— KOHTakTHas pabora — 35,1 akaz. 4acos:
— aynutopHas — 32 akaj. 4acos;
— BHeayauTopHas — 3,1 akaj. 4yacos;

— camocTosTelbHas paboTa — 37,2 akaj. 4acos;
— B opMe IpakTHUUECKO moaroToBku — 0 akaj. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCcTaluu - 3K3aMEH

AynuropHas .
o KOHTaKTHas paboTa E GE) dopma TekyIero
& B aKaj. Jyacax SIS By KOHTPOJIS
Paznen/ Tema 3 ( A ) g A . p Kon
g 8 © | caMoCTOATENBPHOM |  YCTIEBaEMOCTH U
JIUCIUILIAHEI S 2 s . KOMIIETEHIIMH
O g 5 paboThI TIPOMEKYTOYHOM
Tlex mal. | mpaxT. Z'8 aTTecTalluu
’ 3aH. 3aH. O =
1. Paznen 1. BBenenue B
JUCIATUIAHY
1.1 BBeznenue B _
A " N3yuenue Ny YK-1.1
JucouuinHy "OCHOBBI 4 2 YcrHblionpoc YK-1.2
on JIUTEPATyphI YK-1.3
HAYYHBIX MCCIICAOBAHUN :
Hroronopasaeny 2
2. Paznen 2. Opranuzanus
HAYYHBIXHCCIICTOBAHHM
2.1 DTanblopranu3auu IMoAroToBKa K YK-1.1
P HH 4 2 8,5 A TecrupoBanue YK-1.2
HAYYHBIXHCCIIETOBAHMM TECTHUPOBAHHIO Vw1 e
Hroronopasaeny 2 8,5
3. Pa3zgen 3. AHanuTnueckue
METO/Ibl HAYYIHBIX UCCIICIOBAHUIA
ITonroroBka k YK-1.1
3.1 MaremaTnueckue o JlaGoparopHas :
METOIBINCCIIET0OBAHMS 1 2 10.2 nabopatopHoit EI:GOTEE.) yK12
A A pabore p YK-1.3
3.2 CraTu4eckuii u
KMHETHYECKUH TTOIX0 K
OTIpeIeNICHHIO MOKa3aTeei Honroroska K JlaGoparopHast YK-11
4 3 8 8,5 1a60paTopHOA YK-1.2
06€30TKa3HOCTH 1 pabora VK-1.3
pabote :
JIONITOBEYHOCTH
Harpy)KeHHBIX JeTayeit
3.3 BepoATHOCTHO- _

p Nzydenue N YK-11
CTATUCTHYECKAEMETOIBI 3 HTeDATVDRL YcTHbIONPOC YK-1.2
HCCIIeIOBAHHS paryp YK-1.3
Uroronopazneny 7 10 18,7
4. Paznen 4. MeToapl
IKCIIEPUMEHTATBHBIX
HCCIIeIOBaHUH

IToaroroBka k YK-1.1
4.1 ®usuyeckoe N JlabopaTopHas :
MOLCIHDOBAHIG 4 5 6 10 nabopaTtopHOr :6OT§ YK-1.2
ACTHP pabote p YK-1.3
Hroromnopasaeny 5 6 10

5. DKk3ameH




5.1 Dx3ameH

Hroronopazneny
Hrorozacemectp 16 16 37,2 SK3aMeH
Hroromnoaucumiinge 16 16 37,2 JK3aMeH




5 Ob6pa3oBaTe/IbHBIETEXHOJIOT UM

Jlyist yCBOCHUS CTyIEHTaMH 3HAHUH 10 aucuuiuinae « OCHOBBI HAYYHBIX
WCCIICIOBAaHMIT» IPUMEHSIOTCS TPAJAUIIMOHHAS TEXHOJIOTHsI 00yUCeHHsI, BKITFOYAIOIIasi B ce0s
0OBSICHEHUS MPETIOaBaTEIIs Ha JICKIUAX, CAMOCTOSITEIbHYIO paObOTy C y4eOHOU |
CIPAaBOYHOU JIMTEPATYPOH N0 JUCIHUILTUHE, paOOTy HA MPAKTHYECKUX 3aHATUSIX U T.II.

B xo11e n3noxeHus JIGKIIMOHHOTO MaTepHalia UCTIONb3YIOTCS MPE3CHTAIIUH, IIAKAThI
10 TEME 3aHATHUH, HATJIsIHBIC TocoOus. Ha 3aHATHAX CTYIEHTHI BHIIOJTHSIOT 3a/IaHMs Ha
M3yYeHHE B PaMKax IMPOrpaMMBbI Kypca TeM H MPpo0JieM, He BBIHOCUMBIX Ha JICKIIUU U
MPAKTUYECKHUE 3aHATHS; 3aIOJIHSIOT BCIIC 32 MTPETOIaBaTeNIeM CXEMBbI, TAOIHUIIBI 10
M3y4aeMOU TeMaTUKe; MPUBOAIT COOCTBEHHBIC MPUMEPHI, OYEBHIHO IMOATBEPKIAFOIINE
W3J1aracéMblil MaTepurall.

Jis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOI pabOThI B KAUueCTBE
00pa3oBaTeIbHBIX TEXHOJIOTHH B MPENOaBaHUM JUCIUTUTMHBI « OCHOBBI HAYYHBIX
WCCJICIOBAHMI» UCTIONB3YIOTCS CIICIIHATU3UPOBAHHBIE HHTEPAKTUBHBIC TEXHOJIOTHH:

— Jlekmus «oOpaTHOM CBSI3W» — JICKIUA-0ecena, JCKIUs-IUCKYCCHSI.

— CeMHHAP-TUCKYCCHS — KOJUIGKTUBHOE 00CYKICHUE KaKOTr0-1H00 CIIOPHOTO
BOIIPOCA, MPOOJIEMBI, BBISBICHHEC MHCHHUI B TPYIIE (MEKIPYIIIOBOW JUAJIOT, JUCKYCCUS KaK
CIIOp-THAJIOT).

CamocTosTenpHas paboTa CTHMYJIHPYET CTYICHTOB B MPOIIECCE MOATOTOBKH K
MIPAKTUYCCKUM 3aHATHSIM U UTOTOBOM aTTECTAIINU.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAaMOCTOATEIbHOI padoThl 00y4aK0 U XCH

[IpencraBieHo B mpuIoKeHuu 1.

7 OueHo4YHbIe CpeACTBA /ISl IPOBeAeHUs IPOMEeKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKESHUH 2.

8 YueOHo-MeTOAMUYECKOe U MH(OPMAIIMOHHOE o0ecTieYeHre TUCITUIITTUHBI

a) OcHoBHasuIMTEpaTypa:

1. IlepmsikoB, M. b. Metononorus 1 MeTo/1bl HAYYHOTO MCCIIEJOBAHUS | yueOHOe
nocobue [ By30B] / M. b. Ilepmskos, K. M. Boponun, 1. C. TpyOkun ; Maruutoropckuit
roc. rexuudeckuit yH-T uM. I'. WI. HocoBa. - MarauToropck : MI'TY um. I'. U. Hocoga, 2020.
-1 CD-ROM. - ISBN 978-5-9967-1848-1. - 3arn. ¢ Tuty. 3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2749 (nata oOpareHus:
05.03.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeleHHs 0CTYMHBI Takke Ha CD-
ROM.

0) /lomoJiHUTEe IbHASIATEPATYpa:

1. JlorynoBa, O. C. OcCHOBHBIE 3TaIlbl pa3pabOTKH HAYYHBIX CTaTeH : yueOHOe
nocobue / O. C. Jlorynosa, E. A. Unsuna ; MI'TY. - Marautoropck : MI'TY, 2017. -1
anekTpoH. ont. auck (CD-ROM). - 3arm. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20656 (nata oOparieHwus:
18.03.2026). - MakpooObeKT. - TekcT : aekTpoHHBIH. - CBeeHHs AoCcTymHbI Takke Ha CD-
ROM.

2. Metoposorust Hay4HbIX uccieaoBanuid. [loctaHoBka U mpoBeAeHNE
JKCcIepuMenTa : yuebnoe nocodue / [P. P. [lema, P. H. Amupos, M. B. Xapuenko, E. A.
Cnenosa] ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 sanektpos. ont. auck (CD-ROM). -
3arn. ¢ Tutyn. akpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1756
(mata oopamienus: 30.03.2026). - MakpooObekT. - TeKcT : 31eKTpoHHbIH. - CBeieHus
noctynHsl Takoke Ha CD-ROM.

3. OCHOBBI HAY4HBIX HCCIIEI0OBaHUNA. MeTOI0IOTHs 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. [lema, A. B. fIpocnaBues, C. I1. Hedensen, P. H. AMupos ; MI'TVY. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. onrt. auck (CD-ROM). - 3ari1. ¢ TuTyi1. 5KpaHa.
-URL: https://host.megaprolib.net/MP0109/Download/MObject/3008 (mara obpareHus:
05.03.2026). - MakpooOBeKT. - TeKcT : aneKkTpoHHbIN. - CBeleHus AoCcTynHbI Takke Ha CD-
ROM.

B) MeToanueckneyka3anus:

1. AaynoB B.IL., XKupkun }0.B. Anynos A.B. JlabopaTopHBIii TPaKTUKYM 10
mucuuiuinHe «VccrenoBanue MalmiMH U 000pPYIOBAHUS METAJUTYPIHUECKOTO MPOU3BOACTBAY,
4.1. Marnutoropck: MI'TY, 2013.

2. Aanynos B.I1., Onmue H.B., Aanynos A.B. JIaGopaTopHbIii TPakTUKYM 110
mucuuiuinHe «VccienoBanue MalmlMH U 00OpPYIOBAHUS METAJUTyprHUECKOro MPOU3BOACTBAY,
y.2. Marautoropck: MI'TVY, 2009. — 38c.

3. Annynos B.I1. MccnenoBanne MamyH U 000py10BaHUS METAJUTYPrUYECKOTO
IIPOM3BOJICTBA: PACYETHBIN MPAKTUKYM AJIs CTYEeHTOB crienuanbHoctu 150404.65
«MeTamutypruueckue MaliMHbl 1 00opyoBaHue». Marauroropck: M3n-so MarHuToropcek.
I'oc. TexH. yn-ta um. I'.11. Hocosa, 2013. 78 c.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammuoeobtecneyenue

Haumenosanue N
1o Ne norosopa CpoxaeicTBUSITUIIEH3UN

MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpodHo
Professional
ACKOH Kommac
D 5.16 11-261-17 ot 16.03.2017 0eccpouHo
Autodesk
Inventor
Professional 2011 K-526-11 oT 22.11.2011 06eccpoyHO
Master Suite
Autodesk
AutoCad
Mechanical 2011 K-526-11 oT 22.11.2011 O6eccpoyHO
Master Suite
7Zip cBoboaHOpacmnpoctpansiemoe [10 6eccpoyHO
FAR Manager cBoOoTHOpacnpocTpansemoe [10 0eccpovHO
BbpayzepYandex cBoOoTHOpactpocTpansemoe [10 0eccpovHO

Hpocbeccnonanbm,le 0a3bl JAaHHbIX U I/[Hq)OpMaIII/IOHHbIe CIIPaBOYHBIC CUCTEMBI

Hazsanmekypca

Ccpuika

OnexTpoHHas 6a3a nepuogudeckux uznanuii 000

«ABUC»

https://eivis.ru/

HanmonansHas MHGOpMaMOHHO-aHATUTHYECKAST

cucreMa — Poccniicknii HHIEKC HAYYHOTO [IUTUPOBAHUS

(PMHL)

URL:
https://elibrary.ru/project risc.

asp

denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE
yupexaenue «DenepanbHbIil HHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTH»

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

Poccuiickasl ocynapcrsennasoubamorexa. Karanoru

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



https://host.megaprolib.net/MP0109/Download/MObject/3008
https://eivis.ru/
https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/

DnekTpoHHbIe pecypcbl oubamoreku MI'TY um. I'.1. https://host.megaprolib.net/MP
Hocosa 0109/Web

®denepalibHBII 00pa30BaTEIbHBINA TOPTAT — DKOHOMUKA.

http://ecsocman.hse.ru/
Cormomnorusa. MeHeHmKMEHT

MexnayHapoaHas pedepaTuBHasi ¥ TOJTHOTEKCTOBAS
crpaBoyHas 6a3a JaHHBIX Hay4HBIX H3IaHHE «Springer
Nature»

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

9 MarepuajibHO-TeXHHYECKOE oDecriedeHne TUCHUITIHHBI (MOTYJIs)

MarepuanbHO-TEXHHUECKOE 00eCIeYeHHEe AUCIUIINHBI BKIHOYALT:
VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUN JIGKIMOHHOTO TUNa. OCHAIIeHNUE:
MynbTUMEANIHBIE CPEACTBA XPAaHEHNUS, TIepelaur U MPeICTaBIeHU HH)OpMaIIH

AyIuTopHH 1T IPOBEICHUS JICKIIMOHHBIX 3aHSTHI:
- ayna. 1-407 (np-xt Jlenuna 38);
- ayn. 1-404 (np-xt Jlenuna 38).

AyIuTOpHH 1T IPOBEICHUS MPAKTHUSCKUX 3aHSITHIA:
- aya. 1-402 (mp-xt Jlenuna 38);

- ayn. 1-407a (np-kt Jlenuna 38);

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

AyIUTOpHH I CAMOCTOSITEIILHONU PaOOThI:
- aya. 1-407a (mp-kT Jlenuna 38).

Aynuatopuu I TPOMEXKYTOUYHOM aTTeCTaIlK paObOThI:
- aya. 1-402 (mp-xt Jlenuna 38);

- aya. 1-407a (mp-xt Jlenuna 38);

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

VYyeOHast ayTuTOpHs JUI IPOBEIeHUS 1abopaTopHbIX padoT. OcHalleHue:
JIaGopaTopHble yCTaHOBKH, U3MEPUTENIbHBIE IPUOOPHI U HHCTPYMEHTBHI JUIsI BBITIOJTHEHUS
1ab0paTOPHBIX padoT:

— IIpodpunomerp MitutoyoSurftestSJ-210.

— YcTaHOBKa [0 UCCIIEI0BAaHUIO BETMUMHBI K03 dunuenta tpenuss TMM-32A.

— Mammna Apuappa.

— YcTaHoBKa JUIsl IPOBEIEHUS] UCIIBITAHUHN Ha U3THO.

— YcTaHOBKa JUIs IPOBEICHUSI MCTIBITAHUN HAa KPY4YEHHE.

— YcTaHOBKa JUIsl IPOBEIEHUS UCTIBITaHUH 110 TeMe «Dusndeckoe
MOJIETTUPOBAHUE.

— W3MepuTenbHbIM HHCTPYMEHT (MUKPOMETP, IITAHT€HIIUPKYJIb).

— Maker 3arpy304HOro ycTpoucTBa JJOMEHHOM IEYH.

— MakeT KOHYCHOH ApOOHIIKH.

— MakeT y4yacTka pa3iIuBKH YyTr'yHa.

[TomereHust AJ11 cCaMOCTOSATENBHOM paboThl 0OyJaronuxcs. OcHaIIeHue:
[MepconanbHbie KoMIbIOTEPHI ¢ TakeToM MSOffice, BbI-X010M B HHTEPHET U C JIOCTYIIOM B
ANEKTPOHHYIO WH-()OPMAIIMOHHYIO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

[Tomerienue Uit XpaHeHHUs U TPOPUIAKTHUECKOTO 00CITy)KUBaHUS Y4eOHOTO
ob0opynoBanus. OcHamenue: CTemnaxu sl XpaHeHUs y4eOHO-HaTSAHBIX TOCOOUi 1
y4eOHO-METOIMYECKON TOKYMEHTAIIHH.


https://host.megaprolib.net/MP0109/Web
https://host.megaprolib.net/MP0109/Web
http://ecsocman.hse.ru/
https://www.nature.com/siteindex
https://www.nature.com/siteindex
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6 YueOHO-MeTOqMYECKOE 0OOecTiedeHHe CAaMOCTOATEIbLHOM padoThl 00y4Yarommxcst

[TpumepHBIii MepedyeHb BOINPOCOB C BapUaHTAaMU OTBETOB K TECTy IO BTOPOMY paszaeny

JUCLUINIINHEL:

1. MakerupoBaHue

1.1.

1.2.

1.3.

1.4.

OCHOBAaHO Ha COONIONEHHMH MEXIy OOBEKTOM U  MOJEIBI0  TOJBKO
IeOMETPUUECKOro MoA00Us U sABIseTCA I'pyObIM NMPUOIMKEHHEM K pealbHbIM
SABJICHUAM U ITPpOLCCCaM.

IIpelyCMaTpUBAET BOCCO3JAHHUE B MOJEIU TEX K€ CaMbIX (PU3MUECKUX IOJIEH,
KOTOpbIE JEHCTBYIOT B OOBEKTE, HO HM3MEHEHHBIX [0 CBOMM a0COIIOTHBIM
3HaYEHUSM B COOTBETCTBUM C MAacLITaOOM MOJEIUPOBaHUA (KpUTEpUeM
noaoous).

IpeJycMaTpUBaeT 3aMEHY B MOJEIM II0 CPaBHEHHUIO C OOBEKTOM OIHMX
¢usnueckux moneil apyrumu. llpum sTOM HCmonmb3yercs cpema, KOTopas BeIeT
ce0s aHAJIOTMYHO peabHOMY OOBEKTY U ONMCHIBACTCA aHAIOTWYHBIMU
MaAaTEMATHYCCKHUMHU 3aBUCUMOCTAMMU.

ABJIAETCS METOIOM H3YYEHHUs IIPOLIECCOB U SIBIEHUH, I KOTOPBIX H3BECTHO
MaTemaTudeckoe ommcanue. OHO Oa3umpyercsi Ha OOIMIMX 3aKOHAX MPUPOIBI H
npuMeHeHUH (opMbl 3anucH ((opManu3alimi) 3TUX 3aKOHOB JUIsI KOHKPETHOTO
SIBJICHUS WM ITpouiecca. MoaenmpoBaHre COCTOUT B BOCIIPOU3BEAECHUN COCTOSHUS
CUCTEMBI C COXPAHEHHEM JIOTUYECKOM CTPYKTYPBI B3aUMOCBSI3U JIEMEHTOB, MX
(U3NYIECKOTO COACP)KAaHUSI M TOCIEIOBATEIBHOCTH CMEHBI COCTOSIHHH BO
BpPEMEHH.

2. Du3NYeCcKOeMOICTHPOBAHUE

2.1.

2.2.

2.3.

2.4.

OCHOBAaHO Ha COONIONEHMM MEXAy OOBEKTOM U  MOJENBI0  TOJBKO
rE€OMETPUUYECKOTO TMOM00USI U SBISIETCS TPYObIM NMPUOIMKEHHEM K pPeabHbIM
SIBJICHUSIM U TIPOLIECCAM.

MpelycMaTpuBaeT BOCCO3JaHHE B MOJIEIM T€X K€ CaMbIX (U3NYECKUX MOJeH,
KOTOpbIE JIEHCTBYIOT B OOBEKTE, HO H3MEHEHHBIX II0 CBOUM aOCOJIOTHBIM
3HAYEHUSIM B COOTBETCTBMM C MacIITabOM MOJEIUPOBaHUS (KpUTEpUEM
mo00wus).

IpelycMaTpuBaeT 3aMEHYy B MOJIEIM IO CPaBHEHUIO C OOBEKTOM OJHUX
¢usnueckux noneil apyrumu. Ilpum sToM Hcmonb3yercs cpena, KOoTopas BeIeT
ce0s aHAIOTMYHO pealbHOMY OOBEKTY U ONUCBHIBAECTCA AaHAJIOTUYHBIMU
MaTEMaTUYECKUMHU 3aBUCUMOCTSIMHU.

SIBJIIETCS METOJIOM H3YYEHHUs TPOLIECCOB U SIBICHUH, NS KOTOPBIX H3BECTHO
MaTeMaTuueckoe omucanue. OHO Oa3upyeTcss Ha OOIIMX 3aKOHAX MPUPOIBI U
npuMeHeHuu (opmbl 3anucu (popmMain3alvu) TUX 3aKOHOB JJIi KOHKPETHOI'O
SBJICHUS WIH ITpoliecca. MoaenmpoBaHnue COCTOUT B BOCIIPOU3BENEHNUN COCTOSIHUS
CUCTEMBI C COXPAaHEHHEM JIOTUYECKOW CTPYKTYpPbl B3aUMOCBSI3U IJIEMEHTOB, MX
(U3MYECKOTO COJEpKaHUS U TOCJIEeIOBAaTEIIbHOCTH CMEHBI COCTOSIHMM BO
BpPEMEHH.

3. AHaIOroBOEMOCINPOBAHNE

3.1.

3.2.

3.3.

OCHOBAaHO Ha COONIONEHHMM MEXIy OOBEKTOM U  MOJENIbI0  TOJBKO
reOMETPUYECKOTO TMON00UST U SBISIETCS TPyObIM MPUOIMKEHHEM K peabHbIM
SIBJICHUSIM U TIPOLIECCAM.

IpelycMaTpuBaeT BOCCO3JaHHE B MOJIEIHM TeX K€ CaMbIX (U3NYECKUX MOJeH,
KOTOpbIE JIEHCTBYIOT B OOBEKTE, HO H3MEHEHHBIX II0 CBOUM aOCOJIOTHBIM
3HAYEHUSIM B COOTBETCTBMM C MacIITabOM MOJIEIMPOBaHUS (KpUTEpHUEM
moa00us).

MpelycMaTpuBaeT 3aMEHYy B MOJEIM IO CPaBHEHUIO C OOBEKTOM OJHHUX
¢uznueckux moneit apyrumu. Ilpum sToM Hcmonb3yercs cpena, KOTopas BeIeT



3.4.

ce0sl aHAJIOTMYHO peaJbHOMY OOBEKTy W  ONMCHIBACTCS aHAJIOTHYHBIMHU
MAaTEMATHYCCKHUMHU 3aBUCUMOCTAMMU.

SBJSIETCSI METOAOM HM3YYEHHs IPOIECCOB M SIBICHUH, JUII KOTOPBIX H3BECTHO
MaTemaTuueckoe omnucanue. OHO Oasupyercss Ha OOMIMX 3aKOHAX MPUPOIBI U
npuMeHeHnH (GopMbl 3anucH (popManu3anyu) TUX 3aKOHOB JUII KOHKPETHOTO
SABJICHUS WK IIpoHecca. MOI[CJIHpOBaHI/IC COCTOHUT B BOCIIPOU3BCACHUU COCTOSAHUA
CHCTEMBI C COXpPaHEHHEM JIOTUYECKOW CTPYKTYPHI B3aMMOCBSI3H JJIEMEHTOB, WX
(U3NYECKOTO CO/AEP)KAaHUSI M TOCJIEIOBATEIBHOCTH CMEHBI COCTOSIHHHA BO
BPEMEHH.

MaremaTnuecKOeEMOAETUPOBAHUE

4.1.

4.2.

4.3.

OCHOBAaHO Ha COONIONEHMM MEXIy OOBEKTOM U  MOJENIBI0  TOJBKO
TE€OMETPHUECKOTO TMOA00Us W SBISETCA TPyObIM MPUONMKEHHEM K peaTbHBIM
SBJICHUSIM U IIPOLIECCAM.

IpeaycCMaTpUBACT BOCCO3JaHHUE B MOJENIU TEX )K€ CaMbIX (PH3MYECKUX TOJIEH,
KOTOpbIE JI€HCTBYIOT B OOBEKTE, HO H3MEHEHHBIX II0 CBOUM aOCOJIOTHBIM
3HAUEHUSIM B COOTBETCTBMM C MacIITabOM MOJEIMPOBaHUS (KpUTEpPUEM
moao0us).

IpeJycMaTpUBaeT 3aMEHy B MOJEIM II0 CPaBHEHHIO C OOBEKTOM OJHHUX
¢usnveckux moneil apyrumu. llpum sTOM HCmonmb3yercs cpena, KOTopas BeIeT
ce0s aHAJIOTMYHO peabHOMY OOBEKTY U  ONMCHIBACTCA aHAJIOTWYHBIMU
MaTE€MaTHYECKUMU 3aBUCUMOCTSIMU.

AHanuTnyecku €MEeTOJbIMCCICIOBAHUI

5.1.

5.2.

MIO3BOJISIFOT U3y4aTh IMPOLIECCHl HA OCHOBE MaTEeMaTHYECKHX MOJelel, KOTOpble
MOTYT OBITh MpEICTaBIEHbI B BUAC (PYHKIIMIA, YypaBHEHUH, CUCTEM YpaBHEHUU, B
OCHOBHOM () (HepeHINaTBHBIX WM UHTETpabHBIX. OOBIYHO B Ha4aje CO3aroT
rpyOy0 MoJzenb, KOTOPYIO 3aTeM, IOCJe €€ HCCIeJAOBaHWs, YTOUHAIOT. Takas
MOJIEJIb TIO3BOJISICT IOCTATOYHO TOJTHO U3Y4aTh (PU3UYECKYIO CYITHOCTD SIBIICHUS.
MO3BOJISIIOT TNIYOOKO HW3Y4YHTh MPOLECChl B TMpeAeNaX TOYHOCTU TEXHUKU
IKCIIEPUMEHTa, OCOOEHHO T€ TapaMeTpbhl, KOTOPHIE MPEJICTABISIOT HAUOOJIBIIHA
untepec. OIHAKO pe3ynbTaThl KOHKPETHOTO OHKCIEPHUMEHTa HEe MOTYT OBITh
pacmpocTpaHeHbI Ha IPYro# mpoliece, Ja)xe BeChMa OJIM3KHM 0 CBOEH CyTH.

SKCHepI/IMeHTaJ'IBHLICMCTO,[[BII/ICCHCI[OBEIHI/II‘/’I

6.1.

6.2.

MO3BOJISIIOT U3y4aTh IMPOILIECCHl HA OCHOBE MaTEMaTHMUECKHUX MOJENel, KOTOpble
MOTYT OBbITh NpPE/CTaBJIEHbl B BUJE (PYHKIUI, ypaBHEHUH, CICTEM YpaBHEHUI, B
OCHOBHOM U pepeHIuaIbHBIX UM UHTErpabHbIX. OOBIYHO B Hayaje CO3/at0T
rpy0yio Mojienb, KOTOPYIO 3aTeM, IOclie €€ HCCIeOBaHMs, YTOUYHSIOT. Takas
MO/IEJTb MO3BOJISIET TOCTATOYHO MOJHO U3Y4aTh (PU3NUECKYIO CYIIHOCTD SBJICHUS.
MO3BOJIIIOT TJYOOKO H3YYHUTh IMPOLECCHl B TMpelenax TOYHOCTH TEXHHUKH
AKCIIEPUMEHTA, OCOOEHHO T€ MapaMeTpbl, KOTOPbIE MPEICTABISIIOT HanOOIbIIHIA
uHTepec. OJHAKO pe3ynbTaThl KOHKPETHOTO HKCIEPUMEHTAa HE MOTYT OBbITh
pacmpocTpaHeHbl Ha Ipyro# mpolece, Jake BechMa OJIM3KUIA 110 CBOEH CYTH.

OTalbl HayQHO-HCCHCHOBaTCHBCKOﬁ pa60TBI (HQCKOJZbKO eapuanmoe omeema)

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

PopMyIHPOBKATEMBI

DopMyIMPOBAHUELIENIN U 33aUNCCIIEI0BAaHUS

MoaenupoBanue

OKCIepUMEHTAIBHBIENCCIIEI0BAHUS

AHanu3 1 oopMIIEHHE PE3yJIbTaTOB HAYYHBIX UCCIIETI0BAaHUMN

BHezapenue pe3ynbTaToB U OINpeieieHue SKOHOMUYECKOH 3((heKTUBHOCTH
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7 OI(eHO‘-IHI)Ie CpeacTBa A1 IPOBEeACHUA npomemy’roqﬂof/i aTrrecranyuu

a) n.ﬂaHMPYEMbIe pe3ynbTaTbl OﬁyquMﬂ N OUeHO4YHble cpeacTBa AnA npoBeaeHuns ﬂpOME)KyTO‘-IHOﬁ aTTecTtauun:

Kog
NHOMKaTO MHankaTop AOCTUXKEHUSI KOMNETEHLUM OueHo4Hble cpeacTea
pa

YK-1 CnocobeH ocylLecTBNATbL NOMCK, KPUTUYECKUIA aHaNnU3 U CUHTEe3 MH(hopMaLumMn, NPUMEHATb CUCTEMHbIW NOAXOoA ANS pelueHus
NocTaBlieHHbIX 3agay

YK-1.1 AHanuaupyeTt3agaydy,BblgendasieebasoBbliecoctaBnd | [lepeyeHb TeoOpeTUHEcKMX BONPOCOB K 9K3aMeHy:
toLLMe, paccMmaTpmBaeTMnpeanaraeTBO3MOXHbIEBapH

. 1. O6wme cBegeHuMsi O Hayke W HaydHblXx uccrnegoBaHusix. OCHOBHblE MOHATUS U
aHTblpeleHndanocTaBlieHHoOMn3aga4vun,oLeHmnBadanxao

onpeaeneHus.
CTOUHCTBanNHENoCTaTKn 2. Hay4Hble 3HaHWsA, popMbl HAYYHOTO 3HAHWUSI, METOAbLI UCCIEeN0BaHUA.
YK-1.2 OnpegensieT,nHTEPNpeTMpYyeTUpaHXnupyeTuHdopmMa | TeMbl Ana npoBeaeHns nuTepaTypHOro 1 Hay4Horo o63sopa:

umio, TpebyemMyoansipeLleHnanocTaBneHHon3aaaqu;
OCYLLIECTBMAETNONCKUHPOPMaALMNNOPA3NINYHBIMTMIN
amsanpocoB

MeToabl oLeHKK pa60TOCFIOCO6HOCTI/I Yy3110B TPEHUA.

MeToabl ONarHoCTnpoBaHuA COCTOAHUA TEXHNYECKOIo obbekTa.
Mogenu oTka3oB TEXHUYECKUX OOBEKTOB MO Kputepmam npovYHOCTH.
Mogenwn oTkasoB TpI/I6OCOFIpF|)KeHMI7I MeTannyprm4ecknx arperatos.

N

I'Iepequb TEeopPeTU4HeCKMX BOMNPOCOB K 3K3aMeEHY:

1. Cratuctndeckass oBGpaboTka pesynbTaToB akcnepumMeHta. MeToa  HauMeHbLUMX




Kon

nHAuKaTo MHankaTop AOCTUXKEHUS KOMNEeTEeHUUN OueHo4Hble cpeacTea
pa
KBagpaToB
2. TloHATMe wuHTennekTyanbHOW COBCTBEHHOCTW, MPOMBbILWMEHHas COOCTBEHHOCTb U ee
BMAObI
3. [naHupoBaHue akcnepumeHta. Mogenu nepsBoro n BTOporo nopsaka. [loctpoeHue
PerpeccrMoHHbIX YpaBHEHWM.
4. VIHxeHepHbIi akcnepyMeHT. ®dakTopbl B 3KCnepuMeHTe. YMeHblleHue Habopa
nepemMeHHbIX. AHanu3 pasmepHoOCTeN.
5. Owwubku akcnepumMeHTa, nx pacnpegeneHue. OueHka NCTUHHOIO 3Ha4YeHUs N3MepsaemMon
BEITNYUHDI.
6. [lpoBepka HOpManbLHOCTW pacnpeaernexus. Metogpl UCKTIOYEHMS rPyDbIX OWNOOK.
7. TlpoBepka cratuctmyecknx runotes. CpaBHeHWe cpegHMX 3HaveHun. Kputepun
CTblogeHTa.
8. CpaBHeHue aoByx ancnepcui. Kputepun duwepa.
YK-1.3 MprobpaboTkeMHpopmaumMmoTiMdaeTdakTbloTMHEH | Mprmep 3agaHus nNo TemaTvke MeTon TeH30MeTpuu:

WN,MHTepnpeTaunin,oueHok,popMnpyeTcobCTBEHHbDI
EMHEHNANCYXOEHNSA,apryMEeHTMPYETCBONBLIBOALINT
OYKy3peHUs

1.
2.
3

M3roToBneHne TeH3odaTymka.

C60p aneKkTpnyYeckon cxemMbl U NOOKIIOYEHNE TEH304aTHMKOB.

MpoBefeHWe  aKCMEPUMEHTAmNbHbLIX  WUCCNEAOBaHWUA  Harpy>KeHHOCTU  3reMEHTOB
MeTannypruyeckux MalliMH MeTOAOM TeH30MeTpuM Ha npumepe 6arnku UchbITbiBaeMOoM
Ha 13rnb nnu KpyyeHwve.

lMpoBeaeHue nabopatopHbix paboT Ne1 n Ne2.

lNepeuyeHb npakmuyeckux 3adaHull:

1.

OdopMreHnem pesynbTaToB HayyHbIX UcCrefoBaHuit no Teme «lMpumeHeHve MeToda
TEH30MeTpUM A4S OLEeHKM paGoTOCNoCcoBGHOCTM AeTane MeTanypruiyeckmx MatyHy.

2. OdbopmneHnem  pesynbTaToB  HayyHbIX  WCCNedoBaHMii  No  Teme
«CTatuctmyeckass obpaboTka pe3ynbTaToB 3KCNepuMeHTa» B nabopaTopHoit pabote
«OUueHKa HarpyKeHHOCTM poribraHra MeToaoM hp13nyeckoro MoaempoBaHUs».




6) nOpﬂ,CIOK nposeneHuns npOME)KYTO‘-IHOﬁ aTTecTauumn, noKkasartesqin u Kputepum
oulueHnBaHuA:

MpomexyTouHas aTTecTaums no gucunnnuHe «OCHOBbI HaYYHbIX MUCCedoBaHU» BKIlOYaeT
TeopeTnyeckne BONpoOChl, NO3BONSIOLLNE OLLEHUTb YPOBEHb YCBOEHUS 0Oy4aoLLMMNCA 3HAHWNA,
1 nabopaTopHble 3aaHus, BbISBSOLWME CTeNeHb CHOPMUPOBAHHOCTU YMEHUIN N BNaAeHUHN,
npoBoaNTCS B oOpMe 3K3amMeHa.

OK3ameH No JaHHOW AUCUUNIIMHE NPOBOAUTCS B YCTHOM (hOpMe MO 3Kk3aMeHaLUMOHHbLIM
OuneTtam, Kaxabl U3 KOTOPbIX BKITHOYAET 2 TeopeTU4EeCKNx Bonpoca.

lNokazamenu u Kpumepuu ouyeHueaHusli 3K3aMeHa.

— Ha OLEHKY «OoTNnu4HO» (5 6annos) — oby4aowmnnca 4eMOHCTPUPYET BbICOKUIA YPOBEHb
CchOpPMMPOBAHHOCTM KOMMNETEHLMIN, BCECTOPOHHEE, CUcTeMaTu4eckoe n rnybokoe 3HaHune
y4yebHoro maTtepuana, cBOOOAHO BbINOJTHAET NPaKTUYeckMe 3agaHnsl, CBOOOOHO onepupyeT
3HaAHUSIMU, YMEHNSIMU, NPUMEHSAET X B CUTYaLMUAX NOBbILLEHHOW CITIOXXHOCTW.

— Ha OLEHKy «xopolLuo» (4 6anna) — oby4arowmnca 4eMoHCTPUpyeT CpeaHNn ypoBEHb
CchOpPMMPOBAHHOCTM KOMMETEHLUMIN: OCHOBHbIE 3HAHWUS, YMEHWSI OCBOEHbI, HO 4OMYyCKalTCs
He3HaunTenNbHbIE OLUMOKN, HETOYHOCTW, 3aTPYAHEHUSA NPU aHANUTUYECKNX onepaumsx,
nepeHoce 3HaHW U YMEHUI Ha HOBble, HECTaHOAPTHbIE CUTYyaLuu.

— Ha OUEHKY «yaoBneTBoputenbHo» (3 6anna) — obyyaroLwmncs 4eMOHCTPUPYET NOPOroBbIi
ypoBeHb COOPMMPOBAHHOCTN KOMMETEHLMIA: B XO4€E KOHTPOSbHLIX MEPOMNPUSITUIA [OMYyCKalOTCS
OLUNGKM, NPOSIBNSIETCA OTCYTCTBUE OTAENbHbIX 3HAHWI, YMEHWUIA, HABbIKOB, 0ByYaroLuiAcs
UCMbITbIBAET 3HAYUTENbHbIE 3aTPYAHEHMS NPY ONEPUPOBAHUN 3HAHUSIMU U YMEHUSIMI NPU UX
NnepeHoce Ha HOBble CUTYaLUN.

— Ha OUEHKY «HeyaoBneTBopuTenibHO» (2 6anna) — obyyaroLwmincsa 4eMOHCTPUPYET 3HaHNA He
b6onee 20% TeopeTUdecKoro matepuana, 4onyckaeT CyLeCTBEHHbIE OLUNOKN, HE MOXET
nokasaTb UHTENNEKTyanbHble HaBbIKN PeLleHNst NPOCTbIX 3a4au.

— Ha OUEeHKy «HeydoesiemeopumersibHo» (1 6asnn) — obyyarowulicss He MoXXem roka3amab
3HaHUs Ha yposHe 80Crpou3sedeHust U 06bSCHEHUST UHGhopMayuu, HE MOXem roka3amab
UHMersekmyarsbHble HagbIKu peuweHuUs Mpocmsix 3aday.






