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Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanuzanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpOeKTHPOBAHKS U IKCIUTyaTAllUH METAJUTyPTHYECKUX

[Ipotokom ot 20 r. Ne

3aB. kadeapoii AT. EOp‘IYHOB

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kapeapsl [IpoeKTHpOBaHUS M SKCILTyaTallUU METAJUTYPTHYECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii AlT. ﬁ)pHYHOB

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM roy Ha 3acefaHuu Kapeapsl [IpoeKTHpPOBaHUS M SKCILTyaTallii METAJUTYPTHICCKUX

[Iporokom ot 20 1. Ne

3aB. kadeapoit AlT. E)p‘l}/'HOB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kageapsl [IpOEeKTHPOBAHUS U SKCIUTyaTallud META/UTyPTHYECKUX

IIporokom ot 20 . Ne
3aB. kadeapoii A.T'. KopuyHoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBoeHust TUCUUIUTMHBI «OCHOBBI HAYUHBIX UCCIIEI0BAHU SBISIOTCS:

— (QopmMupoBaHHWE y CTYACHTOB CHCTEMBbI 3HAaHUU MO MpoOIeMaM OpTraHHW3alUN U
MIPOBEJICHUS HAYYHBIX HCCIIEI0BAHUM;

— U3YYCHHE OCHOBHBIX CHOCOOOB 00pabOTKM W aHalu3a HayYHO-TEXHHYECKOH
HH-(hOopMaIuy;

— U3YYCHHE IKCIIEPUMCHTAIBHBIX METOOB UCCIICIOBAHMS METAJUTYPTrUY€CKIX Ma-IIUH U
arperaros;

— IpUOOpETEHIE MPAKTHYECKUX HABBIKOB ITPOBEICHUS HAYUHBIX HCCIIEIOBAHUNL;

— OBJIaJICHUE JTOCTAaTOUYHBIM YPOBHEM 0O0mIenpodecCHOHANBHBIX U MPO(ecCHOHANTB-HBIX
KOMIIETeHIIMM B cooTBeTCTBUU ¢ TpeboanusiMu PI'OC BO mno HampaBieHUIO MOATOTOBKH
15.03.02 «TexHosornueckne MalIuHbBI W o0opymoBaHue», mpoduiab «KoMIbroTepHOE
MOJICTTUPOBAHUE U MPOCKTHUPOBAHUE B MAIIMHOCTPOCHUM.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucuuruinHa OCHOBBI HayYHBIX UCCIIEOBAHUM BXOAUT B 00sI3aTEIbHYIO YAaCTh y4€OHOTO
r1aHa 00pa30BaTEbHON MPOTPAMMBI.

Jis  u3ydeHWs  AMCUMIUIMHBL ~ HEOOXOAMMBI  3HaHMA  (YMEHHUs,  BIAJCHHS),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

TeopeTnyeckas MExaHUKa

HauepraTenbHas reoMeTpus 1 KOMIBIOTEpHAst Tpaduka

HNudopmartuka

®dusuka

ConpoTHuBieHHE MaTEpUAIIOB

BBeneHune B HanpaBiieHUE

BBeznenue B criennanbHOCTh

MamMHOCTPOUTENBHBIE MaTEpUaJIbI

OCHOBBI MOJIETUPOBAHUS B MAILIMHOCTPOECHUH

Teopurs MalIMH 1 MEXaHU3MOB

Maremartuka

3HaHus (YMEHHUs], BIAJCHUS), TOJYYEHHbIE MPU U3YYEHUU NAHHOW TUCIUIUIMHBI OyIyT
HEOOXOIUMBI JUISl U3yUeHUS TUCHUIUTNH/TIPAKTHK:

OCHOBBI IPOTHO3UPOBAHUS HAAECKHOCTH TPUOOCOMPSIKEHHIH

MoHTax, SKCIITyaTalus 1 pEMOHT METAJUTYpTHYE€CKUX MAIIUH U 000py10BaHUS

IIpoekTupoBaHue CUCTEM I'MAPO- U THEBMOIIPUBOIA

OCHOBBI TEXHOJIOTUY MAallTMHOCTPOEHUS

Meramtypruueckue nogbeMHO-TPAaHCIIOPTHBIE MAIIMHBI

I'mpponpuBoa ¥ rUAPO-, THEBMOABTOMATHUKA METAJIIYPIrUYECKOT0 IPOU3BOICTBA

CucreMbl aBTOMAaTUYECKOTO PETYIUPOBAHUS MPOLIECCOB

[IpousBocTBEHHAs - MpaKTHKa MO MOJYyYEHUIO MPOodeCcCHOHAIbHBIX YMEHHH M OmbITa
npodecCHOHATIBLHOM AesITeTbHOCTH

[IpoekTnpoBaHuE METAIIOKOHCTPYKIIMMA

OCHOBBI TPOEKTUPOBAHUS

OCHOBBI B3aIM0O3aMEHSIEMOCTH

MexaHMKa )KUJIKOCTH U Ta3a

WNuxenepHsblil 1u3aiH



3 KomnereHunu o0y4aroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUs

AMCHUIJIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbraTe ocBOoeHMsI MUCUMIUIMHBI (MOIYJisA) «OCHOBBI HAay4HBIX HMCCIIEIOBAHUI
oOyJaromuiicst 1oJKeH 001a1aTh CIEAYIOUUMU KOMITETEHITUSIMU:

Kon unaukaropa

I/IH,[[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

YK-1 CriocobeH oCyIecTBIsITh HOUCK, KPUTHUECKUI aHAIIN3 M CUHTE3 WHPOPMALIUU, TPUMEHSTh

CUCTEMHDIH MTOIXO0/T

I pEIICHUA TOCTABJICHHBIX 3a1a4

VK-1.1

AHanH3preT 3aaa4y, BBLACIAA €€ 0a3oBEIE COCTaBJIAIOOIUE, paCCMATPpUBACT
u npeaiiaract BO3MOKHBIC BapUaHTbl PCHICHUA IIOCTaBJICHHOM 3aaa4u,
OLICHUBAs] UX JOCTOMHCTBA M HCJOCTATKM

YK-1.2 Omnpenensier, HHATEPIPETUPYET U PAHKUPYET HH(POPMALIHIO, TPEOYEMYIO IS
pelIeHHsI MTOCTABICHHOW 3aJa4yM; OCYILECTBIIET MOUCK HH(pOpPMAIMU IO
Pa3IMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 I[Ipu  oOpabotke wHPOpManuu omIM4aeT (GakTel OT  MHCHUH,

HHTepHpeTaHI/Iﬁ, OLICHOK, (I)OpMI/IpyeT COOCTBEHHBIE MHEHUS U CYKACHU,

apryMEHTHPYET CBOX BBIBOJIBI M TOUKY 3PEHHSI




4. CTpyKTypa, 00b€EM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 39,2 akaj. 4acoB:

— aynutopHas — 36 akaJ. 4acoB;

— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMocTosTenbHas pabora — 33,1 aka. 4yacos;

— B popMe mpakTHIecKoi moaroroBku — 0 akas. 4ac;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) =
o | KoHTaKTHAA pabora E 3 ®dopma TeKyILero
= s & Bu KOHTPOJIA
Pasnen/ Tema 3 (B axaz. Hacax) g n . p Koxn
S 3 © | caMOCTOSITEJBHOM | ycIIeBaeMOCTH U
JUCIIUILIAHB 3 [ . | KoMIeTeHIMK
@) 2 £ padoThI TIPOMEKYTOYHOM
ek, 71a0. | mpakT. R aTTecTALH
3aH. | 3aH. | Q =
1. Pasmen 1. Bsegcuue B
JUCHIUTUTUHY
1.1 BseneHue B IUCIUIUINH VK-1.1,
" A fen y N3yuenue .
OCHOBBI HayuHbIX| 4 3 HTeDATVDEL VYeTHbIi ompoc VK-1.2,
nccaenoBanmit” patyp VK-1.3
Hroro no pazneny 3
2. Paznen 2. Opranu3anusi Hay4HbIX
HCCIICIOBAaHUN
2.1 Drarsl oprasu3aiuu IToaroroBka YK-11,
' prat 4| 2 8,5 TectupoBanne VK-1.2,
HAYYHBIX HCCIICTIOBAHUI TECTHUPOBAHHIO VK-1.3
HWroro no pazneny 2 8,5
3. Pasmen 3. Amnamuthueckue
METOJIbl HAYYHBIX UCCIICTOBAHUI
3.1 Maremarnueckue METOJBI Honroroka k JlaGoparopnas YK-11,
ot A 2 | 4 6,45 | naGoparopHoii 560T§ VK-1.3,
A pabore p YK-1.2
3.2 CrarnyecKuii u
KMHETHYECKUI TTOJXOT K
N IToaroroBka k
OTpeIeNICHHIO rmoKasaTenei N JlaGoparopHas
41 3 8 8,5 | maboparopnoi
0€30TKa3HOCTH 74 aGoTe pabota
JIONITOBEYHOCTH  HATPY>KCHHBIX p
neranen
3.3
Nzyuenue o
BeposarHocTHO-CcTaTHCTHUYECKHE 3 YcTHBII orpoc
JIUTEPATYPBI
METOIBI HCCIENOBAHUS
Wroro no pazaeny 8 12 14,95
4, Pazmen 4, Meroas
SKCIEPUMEHTAIILHBIX UCCIIEIOBAHUI
IlogroroBka Kk VK-1.1
4.1 duznueckoe N JlabopaTopHas '
MOCHDOBAHIE 4 5 6 9,65 | maboparopHoit :6OT: VK-1.2,
JICIIp pabore p YK-1.3
Wroro no pazaeny 5 6 9,65
5. Dk3amen
VK-1.1,
5.1 Dx3amen 4 VK-1.2,
YK-1.3




Uroro mo pazneny

Uroro 3a cemectp

18

18

331

OK3aMCH

Hroro no JUCHUITIIINHE

18

18

331

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JInst ycBO€HMS CTyIeHTaMU 3HaHUM MO JUCUUILUIMHE «OCHOBBI HAYYHBIX UCCIETOBAHUI»
NPUMCHSFOTCSI TPAJUIIMOHHAST TEXHOJOTHsS OOyYeHHs, BKIOYAromas B ceOs 0OBbsICHEHUs
MIpErnoIaBaTelis Ha JICKIIUAX, CAMOCTOSATEIbHYIO Pab0Ty ¢ y4eOHOW M CIIPaBOYHOU JIUTEPATYpOr
10 JUCHUIIIINHE, pa60Ty Ha HpaKTI/I‘-IeCKI/IX 3aHATUAX U T.II1.

B xozae u3n0keHus JEKIMOHHOTO MaTepuaia MCIOIb3YIOTCS MPEe3eHTAIUH, TUTAKAThI 110
TEMC 3aH$ITI/H>'I, HarJiiIHbIC HOCOGI/ISI. Ha 3aHATUAX CTyIIeHTBI BBITIOJIHAKOT 3aJaHUS HA I/I3yTICHI/IC B
paMKax MporpaMMBbl Kypca TeM | IMpo0JieM, He BRIHOCUMBIX Ha JICKIIUH U TPAKTUYECKHUE 3aHATHSI,
3aMOJHSIOT BCJEHA 3a IMperojaBaTelieM CXEMbl, TAaOJUIbI N0 M3y4yaeMOW TEMAaTHKE; MPUBOISAT
COOCTBEHHBIEC TPUMEPHI, OYCBUIHO MOATBEPIKIAIONINE U3JIaraeMblid MaTepHall.

Jdns  peanu3alid  NPETyCMOTPEHHBIX  BHJOB y4eOHOH pabOThl B KayecTBe
00pa3oBaTeNbHBIX TEXHOJOTUH B  NPENOJAaBaHUM JUCHUIUIMHBI  «OCHOBBI ~ HAy4YHBIX
I/ICCJIGI[OBaHI/If/'I» I/ICHOJIB?;yIOTCSI CHGLII/IaJII/ISI/IpOBaHHBIe I/IHTepaKTI/IBHBIG TCXHOJIOT UM

— Jlexmus «oOpaTHOM CBsI3U» — JeKuusI-0ecena, JSKIHUsI-TUCKYCCHSL.

— CeMUHap-IUCKYCCHSI — KOJJIEKTUBHOE OOCYXKJICHHE KaKOTO-JIHOO CIIOPHOTO BOIPOCaA,
po0JIeMbl, BBISIBJICHHE MHEHUH B TPYIIIe (MEKIPYIIOBON TUANIOT, IUCKYCCHUS KaK CIIOp-AHaor).

CamocrosiTennbHasi paboTa CTUMYJIUPYET CTYACHTOB B TMPOIECCE TOJITOTOBKH K
MIPaAKTUYECKUM 3aHATUSAM U UTOTOBOM aTTECTAIINH.

6 YueOHO-MeTOIMYECKOE 0O0ecnedeHue CAMOCTOSITeIbHON padoThl 00y4arouXCcst
[IpencraBneno B mpuioxenuu 1.

7 OueHoYHbIe CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIUHbBI (MO1YJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. IlepmsikoB, M. b. MeToa010r1s 1 METO/1bI HAYYHOT'O UCCIIEI0OBaHMS ;| yueOHOe ocoOue
[ans By3oB] / M. B. Ilepmskos, K. M. Bopouun, 1. C. TpyOkun ; MarHuToropckuii roc.
texHnyeckuid yH-T uMm. I'. M. HocoBa. - Marunutoropck : MI'TY um. I'. K. Hocoga, 2020. - 1
CD-ROM. - ISBN 978-5-9967-1848-1. - 3arm. c¢ Tutym. o9kpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4158.pdf&show=dcatalogues/1/1535
303/4158.pdf&view=true (mara ooOpamenus: 08.12.2021). - MakpoodsekT. - Tekcr
SIIEKTPOHHLINA. - CBeneHus nocTyHbl Takxke Ha CD-ROM.

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Jlorynosa, O. C. OcHOBHbIC Tanbl pa3pabOTKU HAy4YHBIX cTaTeil: yueOHOoe mocobue /
O. C. Jlorynosa, E. A. Uneuna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 371eKTpoH. ONT. AUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3138.pdf&show=dcatalogues/1/1136
410/3138.pdf&view=true (mara oOpamenus: 04.10.2019). - MakpoodwsekT. - Tekcr
JJIEKTPOHHBIN.

2. Metoponorus Hay4HbIX HccienoBannii. [locTaHOBKa W MTPOBEEHUE DKCIIEPHMEHTA !
yuebHoe nocobue / [P. P. Jlema, P. H. Amupos, M. B. Xapuenko, E. A. Cnenopa] ; MI'TV. -
Maruautoropck : MITY, 2017. - 1 o»snektpon. ont. jguck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2943.pdf&show=dcatalogues/1/1134
720/2943.pdf&view=true (mata oOpamenus: 04.10.2019). - Maxkpooobekr. - Teker
JJIEKTPOHHBIN.

3. OCHOBBI HAayYHBIX HCCIIEIOBaHMA. MeTOI00THsS U METOBI  yueOHoe mocooue / P.P.
Hema, A.B. fApocnasues, C.I1. Hepenbes, P.H. AMupos ; MI'TVY. - Marauroropck: MI'TY, 2015.
- 1 SIIEKTPOH. OIIT. JIACK (CD-ROM). - URL:



(mata ooparenus: 04.10.2019). - MakpooOBbeKT. - TEKCT : 3JIEKTPOHHBIH.
4. Metoapl HaydHBIX HCCleAoBaHuit: yueonoe mocooue / H. U. Bapeimaukosa, E. C.
Baiickpo6osa, A. P. Umbupaun, M. M. Uinmypartosa; MI'TY. - Marautoropck: MI'TY, 2015. - 1

3JIEKTPOH. OIIT. JICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1155.pdf&show=dcatalogues/1/1121
182/1155.pdf&view=true (mara oOpamenusa: 04.10.2019). - MakpooOsekr. - Tekcr:

B) MeTouuecKkue yKazaHus:

1. Anmyno B.II., Xupkun 1O.B. AnmynoB A.B. JlaGopaTopHbli TpPaKTHKYM IIO
mucuurunae «VcenepoBanue MalivH U 000PYA0BaHUS METAILTYPTHYE€CKOTO TIPOU3BOJCTBAY, U.1.
Marnutoropck: MI'TY, 2013.

2. Aunmyno B.I1., Onmmu H.B., AnmynoB A.B. JlaGopaTopHblii TpakTHKyM I10
muciuminie «MceciaenoBanue MalvH U 000pyI0BaHUS METALTYPrHUeCKOro MPOU3BOJACTBAY, U.2.
Marnutoropck: MI'TY, 2009. — 38c.

3. Anmynos B.II. HcciaepoBanwe MamuH W 000pPYIOBaHUS METaLTypPTHUECKOTO
NPOM3BOJICTBA:  PACUETHBIH MPaKTHUKYyM s CcTyneHToB  crnenuanbHoctn — 150404.65
«Meran-nypruueckrue MaluHbl 1 060pyaoBanue». Maruutoropck: M3a-so Marautoropck. I'oc.
TexH. yH-Ta M. [ .11. Hocosa, 2013. 78 c.

4. Annynos, B.II. U3ydenue, pacuer u HccleAOBaHHUE MPHUBOJOB IMPOKATHBIX CTAHOB:
yuebnoe mocodue / B.II. Anmynos, A.B. Aunmynos (mi1.), A.B. AnmymoB; MITY. -
MarauToropck, 2009. - 86 C.: WL, CXEMBI, TaOJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=268.pdf&show=dcatalogues/1/10608
92/268.ndf&view=true (nmara oonamenusa: 04.10.2019). - MaknooOhekT. - TEKCT: AMEKTNOHHRKIINA.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenosanue 110 No norosopa CpoK IeCTBUS JTUIEH3UU
MS Office 2007 |y 135 o1 17.09.2007 Geccpouno
Professional
‘:(fé(OH Komnac 3D 17 56117 o1 16.03.2017 GeccpoTHO
ACKOH Bepmukanb | 56117 o1 16.03.2017 GeccpouHO
B.2014
Autodesk Inventor
Professional 2011 K-526-11 01 22.11.2011 0eccpodHo
Master Suite
Autodesk AutoCad
Mechanical 2011 K-526-11 o1 22.11.2011 0eccpovHO
Master Suite
7Zip cB000JIHO pacnpoctpansemoe [10 0OECCPOUHO
FAR Manager cB000HO pacnpoctpansiemoe 110 OeccpoyuHO
Bpayszep Yandex cB00OTHO pactpoctpansemoe [10 OECCPOIHO

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBaHue xypca CchlaKa
DrexkTpoHHas 0a3a MepuoaUUeCKuX m3manuii East View
Information Services, OO0 «MBHCy

https://dlib.eastview.com/




HanuonaneHas nH(pOpMallMOHHO-aHATUTHYECKAs
cucreMa — PoccuiiCKMM MHIEKC HAy4yHOTO
nutuposanus (PMHII)

URL.: https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Akamemust Google (Google
Scholar)

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

denepaibHOE  TOCYAAPCTBEHHOE  OIOJKETHOE
yupexieHue «DenepanbHbIN UHCTUTYT
MIPOMBIIIJICHHONW COOCTBEHHOCTHY

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

Poccuiickas  T'ocymapcTBeHHass — OuOiamoTeka.
Karasioru

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

DnexTpoHHbIe pecypcbl oubmuorekun MI'TY um.
['.11. HocoBa

https://host.megaprolib.net/MP0109/Web

®denepanbHblii  00pa3oBaTEIbHBIN  TOpPTA
OxoHomuka. Counosnorus. MeHeHKMEHT

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

MexaynapoaHas Oa3za TOJTHOTEKCTOBBIX . o://link.springer.com/
»KypHanoB Springer Journals ' ' '
MexyHnapoaHas pedepaTuBHas u

MOJIHOTCKCTOBAsl ~ ClpaBOoYHasi 0a3a JIAHHBIX
HAay4YHbIX U3gaHuii «Springer Naturey

https://www.nature.com/siteindex

ApxuB HayyHbIX XKypHanoB «HanuonanbHbIN
3JIEKTPOHHO-MH(MOPMALMOHHBIA  KOHIIOPLILYM»
(HIT HOUKOH)

https://arch.neicon.ru/xmlui/

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTLIHHBI (MOLYJIs1)

MaTepI/Ia.HI)HO-TeXHI/I‘-IeCKOe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:




VY4ueOHble ayqUTOpPUM JUIsI TPOBEACHUS 3aHATHH JEKIMOHHOTO Tumna. OcHalieHue:
MynbsTUMeIUHbBIE CPENICTBA XPAHEHNUS, IEPEIaYH U NMpeACTaBIeHUS HHOpMauu

AyauTopuH JUTS TPOBEACHUS JICKIIMOHHBIX 3aHSTHIA:
- aya. 1-407 (np-xt Jlenuna 38);
- aya. 1-404 (np-xt Jlenuna 38).

AyIUTOPHUH JIJIsI IPOBEACHUS IIPAKTHIECKUX 3aHITHI:
- ayn. 1-402 (up-xt Jlenuna 38);

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

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

AyIUTOPHH JJIS1 CAMOCTOSATEIbHOM pabOTHI:
- aya. 1-407a (np-kt Jlenuna 38).

Aynuropun 175 IPOMEXYTOUYHOH aTTecTalluy paboThI:
- ayn. 1-402 (np-xt Jlenuna 38);

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

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

VYuebHas ayauropusi UL TpOBeneHHs JabopaTtopHbix pabor. OcHarienue:
JlaGopaTopHble yCTAaHOBKH, H3MEpPUTENIbHbIE NPUOOPHI M HMHCTPYMEHTHI [JI BBIOJHEHUS
1abopaTOpHBIX PaboT:

— IMpodunomerp Mitutoyo Surftest SJ-210.

— YcTaHOBKa 110 UCCIIEIOBAaHMIO BETUYMHBI Kod(pdunmenTa Tpenuss TMM-32A.

— Mammuna Apyapna.

— YcTaHoBKa 715 MPOBEACHUS UCIBITAHUN Ha U3THO.

— YcTaHOBKa JUIsl IPOBEACHMSI UCIIBITAHUI Ha KPYYEHUE.

— YcTaHOBKa JUIs IPOBEACHUS UCIIBITAHUN 110 TeMe «PU3HUECKOE MOIETUPOBAHUEY.

— M3MepuTenbHbI HHCTPYMEHT (MUKPOMETP, IITAaHT€HIIUPKYJIb).

— Maker 3arpy304HOro yCTpONCTBa JOMEHHOM MEYH.

— MakeT KOHYCHOH JpOOHIIKH.

— Maker y4yacTka pa3iMBKHU YyT'yHa.

ITomerienus 11 caMmocTosTenbHON paboThl oOyuatomuxcs. OcHamenue: [lepconanbHble
KoMIploTepbl ¢ makerom MS Office, BBI-X070M B MHTEPHET W C JIOCTYIIOM B DIICKTPOHHYIO
UH-(pOpMaIMOHHYI0-00pa30BaTENbHYIO Cpey YHUBEPCUTETA.

[lomemenne s XpaHeHUs M NPO(UIAKTUYECKOrOo OOCIYXUBaHUS Y4eOHOTo

06opyz[013aHI/1${. OCHaH_[eHI/ICI Crennaxu A1 XpaHCHUA y‘-IC6HO-Hal"JBII[HLIX mocoonii u
VaeAHN-MeTOTUUEeCKOU TOKVMEeHTATIUU



6 YueOHO-MeTOANUECKOe 00eceueHre CAMOCTOATEIbHOU PaGOThI O0YyUAIOIINXCH
[IpumepHBIii TIepeYeHb BOMPOCOB C BapUAHTAMU OTBETOB K TECTY IO BTOPOMY pasieiy

JUCLUINIINHEL:

1. MakerupoBaHue

1.1.

1.2.

1.3.

14.

OCHOBAHO Ha COOJIIOIEHUH MEXTy 0OBEKTOM U MOIEIbIO TOJIBKO T€OMETPUYECKOTr0
noxo0uss W sBiIsAeTCs IpyObIM HPUOJIMKEHHEM K PpEaJbHbIM SBICHUAM U
poreccam.

IIpeyCMaTpUBAEeT BOCCO3JAHHUE B MOJEIU TEX K€ CaMbIX (PU3MUECKUX IMOJIEH,
KOTOpBIE JIEHCTBYIOT B OOBEKTE, HO HW3MEHEHHBIX II0 CBOUM aOCOJIOTHBIM
3HA4YEeHHUSIM B COOTBETCTBUHU C MacIITabOM MOJEINPOBAHUS (KPUTEPUEM TOJO0MS).
IpeJycMaTpuBaeT 3aMeHy B MOJEIM IO CPAaBHEHUIO C OOBEKTOM OJHUX
¢buznueckux noseit npyrumu. [Ipu 3ToM Hcnonb3yercs cpena, KoTopasi BeieT ceost
AQHAJIOTUYHO  peaJlbHOMY  OOBEKTY U OINMCHIBACTCS  AHAJOTUYHBIMU
MaTeMaTHYECKUMU 3aBUCUMOCTSIMHU.

SBJIAETCS METOJIOM HM3YYEHHUsI NPOLIECCOB U SABJICHUHM, AN KOTOPBIX H3BECTHO
MaTeMaTuueckoe omnucanue. OHO Oa3upyercss Ha OOIIMX 3aKOHAX HPUPOABI U
npuMeHeHuu (opmbl 3anucu (popmMann3alvy) 3TUX 3aKOHOB AJII KOHKPETHOI'O
SBJICHUSI WM Iporiecca. MoieMpoBaHue COCTOUT B BOCIIPOU3BEICHUM COCTOSIHUS
CUCTEMBI C COXPaHEHHMEM JIOTUYECKOW CTPYKTYpPbl B3aUMOCBS3M 3JIEMEHTOB, MX
(bu3MYEeCKOro coJepx aHus 1 MOCIEI0BATEIbHOCTH CMEHbI COCTOSTHUI BO BpEMEHH.

2. DusnYeckoe MOJCITUPOBAHKE

2.1.

2.2.

2.3.

2.4.

OCHOBAHO Ha COOJIIOJIEHUH MEKAY OOBEKTOM U MOJIEIIBIO TOJIBKO F€OMETPUUECKOTO
nono0usi W ABNSETCS TPYyOBIM TPUONMIKEHHEM K pEANbHBIM SBICHUAM U
nporeccam.

NpeaycCMaTpUBAET BOCCO3JAHHUE B MOJEIU TEX )K€ CaMbIX (PH3MUYECKUX TOJIEH,
KOTOpbI€ JIEHCTBYIOT B OOBEKTE, HO H3MEHEHHBIX II0 CBOUM aOCOJIIOTHBIM
3HAQYEHHSIM B COOTBETCTBHH C MAaCIITAOOM MOJIEIUPOBAHUS (KpUTEPUEM TTOI00MS).
IpeJycMaTpUBaeT 3aMEHy B MOJEIM [0 CPaBHEHUIO C OOBEKTOM OJHUX
¢usnueckux noneu Apyrumu. Ilpu aToM ucnomns3yercs cpena, KoTopast BeeT cels
aHAJIOTUYHO  peaJbHOMY  OOBEKTY U  OIHUCHIBAETCS  AHAJIOTWYHBIMH
MaTeMaTHYECKUMH 3aBUCUMOCTSIMHU.

SBJISICTCS METOJOM H3YYEHHUS MPOLIECCOB M SIBICHUH, Ui KOTOPBIX H3BECTHO
MaTemaruueckoe omnucaHue. OHO Oasupyercs Ha OOLIUX 3aKOHAX MPUPOIBI U
npuMeHeHUH (opMbl 3anucH ((popMalu3alii) 3TUX 3aKOHOB /ISl KOHKPETHOTO
SIBJIGHUSI WM TIpoliecca. MoaenupoBaHrue COCTOUT B BOCIIPOU3BEIEHUN COCTOSIHUS
CHCTEMBl C COXPAaHEHHMEM JIOTMUECKOW CTPYKTYPbI B3aUMOCBSA3HM 3JEMEHTOB, UX
(bU3MYECKOTO COIePKaHUS U NTOCIIEI0BATEIbHOCTH CMEHBI COCTOSIHUN BO BPEMEHHU.

3. Amnanorosoe MOZACIINPOBAHUC

3.1.

3.2.

3.3.

3.4.

OCHOBAHO Ha COOJIIOJICHUH MEKAY OOBEKTOM M MOJEIBIO TOJIBKO FEOMETPUIECKOTO
nofo0usi W sBIsAeTCs TIpyObIM NpPUONMKEHHEM K pealbHbIM SBICHUSIM U
poreccam.

IpeycMaTpUBaeT BOCCO3JaHHUE B MOJENIU TeX K€ CaMbIX (PU3MUECKUX IMOJIEH,
KOTOpbIe JEHCTBYIOT B OOBEKTE, HO M3MEHEHHBIX I10 CBOUM aOCOJIIOTHBIM
3HA4YEeHHUSIM B COOTBETCTBUHU C MacIITabOM MOJIEIUPOBAaHUS (KpUTEPHEM TIOO0HS).
IpelycMaTpuBaeT 3aMEHy B MOJEIM IO CpPaBHEHHIO C OOBEKTOM OJHHUX
¢uznyeckux noneit npyrumu. [Ipu 3ToM Hcnonbk3yercs cpesia, KoTopasi BesleT ceos
AQHAJIOTUYHO  peaJlbHOMY  OOBEKTY U OINMHCHIBACTCS  aHAJOTUYHBIMU
MaTEMaTHYECKUMHU 3aBUCUMOCTSIMHU.

SIBJIIETCS METOJIOM H3YYEHHUs IPOLIECCOB U SBJIEHUH, A KOTOPHIX H3BECTHO
MaTeMaTuueckoe omucanue. OHO Oa3upyeTcss Ha OOIIMX 3aKOHAX MPUPOIBI U
npuMeHeHuu (Gopmbl 3anucu (popmann3anum) THUX 3aKOHOB AJII KOHKPETHOI'O
SBJICHUS WIH ITpoliecca. MoaenmpoBaHnue COCTOUT B BOCIIPOU3BENEHNUN COCTOSIHUS
CUCTEMBI C COXPAHEHHEM JIOTUYECKOW CTPYKTYphI B3aUMOCBSI3U AJIEMEHTOB, MX
(U3MYECKOT0 COJIEpkKAHUA U TIOCIEI0BATEIbHOCT CMEHBI COCTOSTHUI BO BpEMEHH.



4. MareMaTuyeckoe MOJACIUPOBAHUE

4.1.

4.2.

4.3.

OCHOBAHO Ha COOJIIOJIEHNH MEKAY 0OBEKTOM M MOJIEIIBIO TOJIBKO FEOMETPUUECKOTO
nonodust U sBisieTcs IpyObIM NPUONMIKEHHEM K pEaJbHbIM SIBICHUSAM U
poreccam.

NpeIycCMaTpUBaeT BOCCO3JAHHUE B MOJEIU TEX K€ CaMbIX (PU3MUECKUX TOJIEH,
KOTOpbI€ JI€HCTBYIOT B OOBEKTE, HO H3MEHEHHBIX II0 CBOUM aOCOJIIOTHBIM
3HAQYEHUSIM B COOTBETCTBHH C MAaCIITAOOM MOJEIUPOBAHUS (KpUTEPUEM TTOJI00MS).
IpeJycMaTpUBaeT 3aMEHYy B MOJEIM II0 CPaBHEHHUIO C OOBEKTOM OIHMX
¢usnueckux noneit npyrumu. [Ipu 3TOM Hcnons3yercs cpena, KoTopasi BeieT ceost
aHAJIOTMYHO  peaJbHOMY  OOBEKTY M OIHUCBIBAETCS  AHAJIOTMYHBIMU
MaTeMaTHYECKUMHU 3aBUCUMOCTSIMH.

5. AHalIuTHYECKHE METOIbI UCCIETOBAHUN

5.1.

5.2.

MO3BOJISIOT M3Yy4aTh MPOLECCHl HA OCHOBE MAaTEMaTHYECKHX MOJelNei, KOTopble
MOTYT OBITh NPEJCTABICHBI B BUIE (YHKIMH, YpaBHEHUH, CUCTEM YpaBHEHUH, B
OCHOBHOM U (epeHInaNbHBIX I UHTETpalbHbIX. OOBIYHO B HaYaje CO3/aroT
rpyOyl0 MoOJellb, KOTOPYIO 3aTeM, IIOCe €€ WCCIEeIOBaHUs, YTOYHSIOT. Takas
MO/IENTb TO3BOJISIET JOCTATOYHO MOJTHO U3y4aTh (PU3HUECKYIO CYITHOCTD SBJICHHS.

MO3BOJIIIOT TIYOOKO HM3YYUTh MPOLECChl B MpeneiaXx TOYHOCTH TEXHHUKH
HKCIEPUMEHTa, OCOOCHHO T€ MapaMeTphl, KOTOPBIE MPEICTABISIOT HAWOOIBIIUIA
uHTepec. OnHAKO pe3ynbTaThl KOHKPETHOIO SKCHEPUMEHTa HE MOryT OBITh
pacmipocTpaHeHbl Ha JAPYTOH MpoIiece, Jaxe BechMa OJM3KHiA 110 CBOSH CYTH.

6. SKCHepI/IMeHTaHBHLIC METOJIbl UCCIIEeTOBAaHUN

6.1.

6.2.

MIO3BOJISIFOT M3y4aTh IPOLIECCHI HA OCHOBE MAaTEMaTHUECKHUX MOJENEH, KOTOpbIe
MOTYT OBITh MPEACTABIEHBI B BUAEC (YHKIIMIA, YpaBHEHUHN, CUCTEM YpaBHEHUM, B
OCHOBHOM () (HepeHInaTBbHBIX WM HHTETpabHBIX. OOBIYHO B HaYaje CO3/aroT
rpyOyl0 MoJzenb, KOTOPYIO 3aTeM, IMOCJe €€ HCCIeAOBaHUSA, YTOUHAIOT. Takas
MO/JIEJTh TIO3BOJISET JIOCTATOYHO TOJTHO M3Y4aTh (PU3UYECKYIO CYIHOCTD SIBIICHUS.
MO3BOJISIIOT TNIYOOKO H3Y4YUTh IMPOLIECCHl B TMpefeliax TOYHOCTH TEXHHUKHU
AKCIIEPUMEHTA, OCOOEHHO T€ TMapameTpbl, KOTOPbIE MPEACTABISIOT HAWOOJIbIINN
untepec. OIHAKO pe3ynbTaTbl KOHKPETHOTO OHKCIEPUMEHTa HE MOTYT OBITh
pacmpocTpaHeHbl Ha Ipyro# mpoliece, Jake BeChMa OJIM3KUIA 110 CBOEH CYTH.

7. DTambl HAYYHO-HCCIIEA0BATEIbCKOM paboThl (Heckonbko eapuanmos omeema)

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

@OopMynMpOBKA TEMBI

DopMyIMpPOBaHUE LIEIU U 3a7a4 UCCIECIOBAHUS

MopaenupoBanue

OKCIepUMEHTAIIBHBIE HCCIIEIOBAHUS

Ananus 1 oopMIIEHHE PE3yJIbTaTOB HAYYHBIX UCCIIEI0BAaHUN

BHezapenue pe3ynbTaToB U OIpeieleHue SKOHOMUYECKOH 3¢ (heKTHBHOCTH



7 OIIeHO‘IHI)Ie cpeacrea Jid mpoBeacHud HpOMe)KYTOqHOﬁ aTrecraimmn

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

YK-1 Cnocob6en

OCYIICCTBJATH NOUCK, Kpl/lTI/I‘IECKI/Iﬁ AHAJIU3 U CUHTE3 I/IH(l)OpMaI[I/II/I, NPUMCHATD CHCTeMHBI MOAXO0A AJIsl pEeHICHUSA MOCTABJCHHBIX 3a1a4

YK-1.1

Ananusupyer 3anady, BblIeNsAs ee 0a30Bble
COCTaBJISAIOLIME, pacCMaTpUBaeT U IpeiJiaraet
BO3MO>KHbIE BapUaHThI pereHus
IOCTaBJIEHHOW  3ajauyM,  OLEHMBasg  MX
JIOCTOMHCTBA U HEJJOCTATKU

IlepeyeHb TEOPETUUECKUX BOMPOCOB K DK3aMEHY:
1. OOwwue cBeneHHs 0 HAyKe U HAYYHBIX UcciaeqoBaHusIX. OCHOBHBIC MTOHSATHS U ONIPECICHUS.
2. Hayunble 3HaHus1, GOpMBI HAYYHOTO 3HAHUS, METOJIBI HCCIICOBAHUI.

YK-1.2 Onpenenser, MHTEPUPETHPYET M pAHKHpYeT | TeMbl /s MPOBE/IEH S THTEPATYPHOTO | HAYIHOrO 0030pa:
HHQOPMAINIO, TPEOYeMyH0 JUIS  PELICHHS 1. Mertoapl onieHKH pPabOTOCIIOCOOHOCTH Y3JI0B TPEHUSI.
N . 2. Meroapl IMarHOCTUPOBAHKS COCTOSHUSI TEXHUUECKOTO 00BEKTA.
TIOCTABJICHHOM 3aladH, OCYIICCTBIACT IOHCK 3. Mogenu 0TKa30B TEXHUYECKHX OOBEKTOB MO KPUTEPHAM IIPOYHOCTH.
MH(pOPMALUH 110 Pa3INYHBIM TUIIAM 3aIPOCOB 4, Mopenu 0TKa30B TPUOOCONPSKEHUI METaLTypruueckKuX arperaTos.
[lepeuenp TeopeTHUECKMX BOMPOCOB K 3K3aMEHY:
1. Crarucruueckas o0paboTka pe3yIbTaToB IKCIIepUMeHTa. MeTo ] HaMEHBIINX KBaJpaToB
2. TlonsTne nHTEIIEKTYyaIbHOW COOCTBEHHOCTH, TPOMBIIIUICHHAS! COOCTBEHHOCTh 1 €€ BUJIBI
3. IlnanupoBaHue skcnepuMeHTa. MoOJEnu MEpBOro M BTOPOro Iopsjaka. I[locTpoeHue perpeccuoHHbBIX
YpaBHEHUH.
4. UmxeHepHbld 3KkciepuMeHT. DakTopsl B dKCIIEpUMEHTE. YMEHBIICHHE Habopa MepeMeHHBIX. AHaIm3
pa3MepHOCTEH.
5.  OmmOkm dKcrIepuMeHTa, uxX pacnpenenenne. OneHKa HICTHHHOTO 3HAYCHUST U3MEPSIeMO BEITUYHHEI.
6. IlpoBepka HOPMaJIILHOCTHU pacrpezeeHus. MeToAbl HCKIIIOYEHHS IPYObIX OIUOOK.
7. Ilposepka craructiyeckux rumore3. CpaBHeHHE cpeqHNX 3HaueHnd. Kpurepuii CThroseHTa.
8. Cpasuenue nByx aucnepcuii. Kpurepuii ®umepa.
YK-1.3 [Tpu 06paboTke MHPOPMAITUH OTINYAET PaKThl | LIpuMep 3a1aHus 10 TeMAaTHKE METO/ TSH30METPUH:

OT  MHEHHH, MHTEpPOpETALUN,  OLEHOK,
dbopMHupyeT  COOCTBEHHBIE  MHCHHUS  H
CYXKJICHHUSI, apTyMEHTHPYET CBOM BBIBOIbI U

1. MHsrorosiecHue TCH30/JaT4YHKa.

2. C60p 3HeKTpPI‘leCKOﬁ CXCMBI U IMOAKIIIOYCHNUEC TCH30aTYHUKOB.

3. HpOBeHeHI/IC OKCIICPUMCHTAJIbHBIX I/ICCHCL[OBaHI/Iﬁ Harpy>K€HHOCTH 3JICMCHTOB MCTAJUTYPIrU4CCKUX MallluH
MCTOJAOM TCH30MCTPHUU HA NIPUMEPE OaJIKi UCIILITHIBAEMON Ha M3rH0 HIIK KpYy4CHUC.




CTpyKTypHBIii
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEeACTBA
KOMIETEHINH

TOYKY 3PE€HUA Iposenenue nabopatopHeix paboT Nel u Ne2.

Ilepeuenv npaxmuueckux 3a0anuil.
1. Odopmiennem pe3ynbTaTOB HayYHBIX HCCIEAOBaHUI 1Mo TeMe «[IpuMeHeHne MeTona TeH30METPUH IS
OLICHKH pab0TOCIIOCOOHOCTH JIeTANICH METATYPIrHIECKUX MAITHH.
2.  OdopmieHneM pe3yIbTaTOB HAyIHBIX HCCIeI0BaHNH 1o TeMe «CTaTtuctuueckas o0paboTka pe3yabTaToB
9KCIIEpUMEHTa» B JabopaTopHOH pabore «OueHKa Harpy>KeHHOCTH POJIbTaHra METOAOM (H3HYECKOTO
MOJIETTMPOBAHHUS».




0) Ilopsimiok TMpoBeleHUs] MPOMEKYTOYHONH aTTeCTAIlMH, MOKA3aTeJld U KPUTEPUH
OlLleHUBAHUS:

[Tpomexxyrounast arrectanust 1O JucHUIUIMHE «OCHOBBI HAy4YHBIX HCCIIEIOBAHUI
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HaHUH, W J1a0OpaTOpHBIC 33/1aHUS, BBIABIIONIME CTENEHb CHOPMHUPOBAHHOCTH YMEHUH H
BJIQJICHUM, IPOBOAUTCSA B (hOpMe IK3aMEHa.

DK3aMeH MO JaHHOM MUCHUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAIMOHHBIM
OuierTam, KaX bl U3 KOTOPBIX BKJIIOYAET 2 TEOPETHUECKUX BOMpOca.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLEHKY «OTJMYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHUCTEMAaTH4YEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuana, CBOOOJHO BBIMOJHSET IMPAKTUYECKHE 3a/laHus, CBOOOIHO OIepUpyeT
3HAHUSIMH, YMCHHUSIMH, TIPUMEHSIET UX B CUTYaIUsIX MOBBIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamra) — oOyJarouuics IeMOHCTPUPYET CPEIHHUA YPOBEHBb
c(OPMHPOBAHHOCTH KOMITCTCHLIMI: OCHOBHBIC 3HAHMSA, YMEHHS OCBOCHBI, HO IOIMYCKAIOTCS
HE3HAYUTEeNbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHCHHUSI [IPH aHATUTUYECKUX OTepalusix, mepeHoce
3HAHWIA U YMEHUI Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OICHKY «YIOBJIETBOPUTEJNbHO» (3 Oamia) — oOydarouuiicss JIEeMOHCTPHUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XOJI¢ KOHTPOJBHBIX MEPOIPHUATHI
JOMYCKAlOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTHEIbHBIX 3HAHWUN, YMEHUH, HABBIKOB,
0OyJarOIIMICS HCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJAHCHUS TP ONCPUPOBAHWM 3HAHHUSIMH U
YMEHHSIMH TIPU UX MIEPEHOCE Ha HOBBIE CUTYALIUU.

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

— Ha OYeHKY «HeyooeemeopumenvHo» (1 6ann) — odyuarowuiicsa He Moxcem nNOKA3AMb
3HAHUSL HA YPOBHE B0CNPOU3BEOCHUS U OOBACHEHUs UHOOPMAYUU, He MOdcem MNoKaA3aAmby
UHMENIeKMYabHble HABbIKU peuleHUss NPOCbIX 3A0ay.



