MWHUCTEPCTBO HAYKH W BBICIIEIO OBPA3OBAHMS
POCCHUUCKON ®EJIEPALIUMA

denepanbHoe rocyapeTBeHHOE GI0LKETHOE obpasoBareiibHOE yupex/ieHue
BbICLLIETO 00pa3oBaHus
«Marnuroropexuis FOCYapCTBEHHbII TeXHuYeCKnii yHuBepeutet um. I 1. Hocoga»

YTBEPXJIAIO

P Hupekz MuM
/‘/iﬁ;v‘” mrﬂaunou
20.02.2020 r.

PAGOYASI IIPOI'PAMMA JAUCHUATUTHHBL (MO/1YJIST)

OCHOBBI TEOPHH I1J1A CTHYHOCTH H PA3PYIIIEHHSI

Harpasnenne noxrorosiu (cneunanbHoCTh)
15.05.01 [TPOEKTUPOBAHUE TEXI [OJIOIMYECKUX MAIWUH U KOMIUJIEKCOR

Hanpasnennocrs (podpuuIL/Criennainsauns) nporpamMme
15.05.01 cnenmanmzarmst N 3 "[Ipoexrupopanue METATYPruYeCKUX MalIMH U KOMITJIEKCOB"":

YpoBeHb Bricuero o6pa3osan s - CreUHaIHTET

dopma 00yuenus
ouHas

Wucrutyt/ gpaxyasrer  Uucruryr METALTYPrii, MaLIMHOCTPOCHHS 1 MaTepHanoobpaboTKu

Kademxpa [Tpoextuposanus u sxcrnyaraunu METaJLIyPru4ecKuX Mallny u
0bopyoBanusi

Kypc S

Cemectp 10

Maruuroropek
2020 ron



Pabouas mporpamma coctaBineHa Ha ocHoBe PI'OC BO no cmemmansHocTH 15.05.01
ITPOEKTIIPOBAHIE TEXHOJIOIHYECKIIX MAIIIH 11 KOMIUIEKCOB (npnka3s
Muno6puayki Poccnn ot 28.10.2016 1. Ne 1343)
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Penenzent: /)
1.0. 1. Mexanuka QOO HITLL "Fanssa”, kana. Texn. nax{ ;g B.A. Pycanos



JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uist peanmsarmu B 2021 - 2022
yueOHOM TroJly Ha 3aceganuu kagenpsl [IpoeKTHpoBaHUS U IKCILTyaTaIl[H METAJUTYPTrUIeCKIX

[Iporokom oT 20 . Ne

3aB. kadenpoii A.T'. KopuyHosn

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanm3armu B 2022 - 2023
y4eOHOM rojiy Ha 3aceqaHuu Kageapsl [IpoeKTHpOBaHUS U SKCILTyaTaAllMd METaJUTyPIHUSCKUX

[Iporoxom oT 20 1. Ne

3aB. kadenpoit AT. fopquOB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 ojo0penHa Jutst peanm3armn B 2023 - 2024
yaeOHOM rojiy Ha 3aceqanuu Kadeapsl [IpoeKTUPOBAHUS U IKCIUTYaTAllMH METAJLTYPTHISCKUX

[IpoTokomor 20 . Ne

3aB. kadenpoi AT. fopquOB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena it peanm3armu B 2024 - 2025
y4eOHOM roay Ha 3aceqanuu Kadeapsl [IpoekTupoBaHUS U KCIUTyaTaIllud METAJLTYPTHUECKHIX

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit A.I'. KopuyHOB

Paboyas nmporpamma nepecMoTpeHa, o0cykaeHa U ogo0peHa ais peanm3aiuu B 2025 - 2026
yueOHOM roay Ha 3acenannu Kadeapsl [IpoeKkTHpOBaHHS M SKCILTyaTallMy METaLTypTUIeCKAX

[Ipotokom ot 20 . Ne

3aB. xadenpoit AlT. ﬁ)p‘lyHOB

Paboyas nporpamma nepecMoTpeHa, 00CyXxIeHa 1 0100peHa s peanusaruu B 2026 - 2027
yueOHOM roay Ha 3aceqanuu Kadeapsl [IpoeKTHpOBaHMS U SKCIUTYaTalliy METALTYPTHIECKUX

IIpoTokomor 20 1. Ne

3aB. xadenpoit AlT. ﬁ)p‘lyHOB




1 Ilesin ocBOeHMS TUCHUILINHBI (MOIYJISA)

Henssmu ocBoeHuss aucuuiiinHbl «OCHOBBI TEOPUM IUIACTUYHOCTH M pa3pyLICHUS
SIBJISIFOTCSL:

- opMHUpOBaHUE Y CTY/ICHTOB 3HAHHH B 00JIACTH TEOPHH INTACTUYHOCTH U Pa3pyIICHUS;

- BJIAJICHUE METOJAMM HCCJIEIOBAHUS HANPSHKEHUM M CMEUIEHUM B IJJACTHYECKU
nepopMHUpyeMBIX TelaxX, a TaKKe METOJaMH MPOTHO3UPOBAHUS PA3PYIICHUS B IUIACTHYECKH
neopMHupyeMBIX TeTax.

- OBJAJETh JIOCTATOYHBIM YPOBHEM OOMIENpPOPEeCcCHOHATBHBIX W TPO(PECCHOHATBHBIX
KoMITeTeHITM B cooTBercTBUU ¢ TpebdoBanusiMu PI'OC BO mo cnemmanmsHocTrn 15.05.01.
«[IpoekTpoBaHuEe  TEXHOJOTMYECKMX  MAIIMH U  KOMIUIEKCOB»,  CHEIHaJIU3alHu
«[IpoexTrpoBaHue METANTYPrUueCKUX MalIuH U KOMILIEKCOBY.

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmsbl

Juctunnuaa OCHOBBI TEOPHUH TUIACTUYHOCTH W Pa3pylIEHUs BXOIUT B BapUATUBHYIO
4acTh Y4eOHOTO TJIaHa 00pa30BaTeIbHON IPOTPAMMBI.

JInst  u3ydeHWs  TUCHUIUIMHBI ~ HEoOXoauMbl  3HaHWMS  (YMEHHUsS,  BIAJCHUSN),
chopMUpOBaHHBIC B pE3yNIbTaTe U3yUEHUS AUCITUTUTNH/ TPAKTHK:

Maremaruka

ConpoTHBIIEHHE MAaTEPUATIOB

dusuka

TeopeTnueckas MEXaHUKA

3HaHus (yMEHHs, BIAJCHUS), TTOJYICHHBIC MPU MU3YUYEHUU NAHHOW NUCUMUIUIMHBI OYyTyT
HEO0OXOUMBI JTsl U3YUCHUS TUCIUTUIAH/TIPAKTHK:

[IpoexTrpoBaHuE TEXHOJIOTHISCKUX MAITUH U KOMITJIEKCOB ITPOKATHOTO MPOU3BOJICTBA

[IpoexTupoBanue cUCTEM THAPO- ¥ THEBMOTIPUBO,IA

[IpoexTupoBaHrEe METALTYPTrUIECKUX MTOIHEMHO-TPAHCITOPTHBIX MAITUH

[ToaroroBka K 3amuTe U 3alUTa BBITYCKHONW KBATH(DUKAITMOHHON PabOThI

3 KomnereHuuu odyuyarierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCUUIIMHBI (MOXYJISA) M IIJIAHUPYeEMbIe pPe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHMs OUCHUILUIUHBI (MOAYns) «OCHOBBI TECOPUHU IUIACTUYHOCTH H
paspyuieHus» 00yJarouuiicss JoMkeH 001a1aTh CASAYIOIIMMI KOMIIETEHIUSIMU:

CTpyKTYypHBII [Tnanupyemsble pe3ysbTaTbl 00y4eHHUsI
JIEMEHT
KOMIETEHIIMH

[TK-12 criocoGHOCTHIO 00€eciedrBaTh MOJEIMPOBAHNE MAIIMH, JIEKTPOIIPUBOIOB,
TUAPOTIPUBOIOB, CPEICTB THAPOITHEBMOABTOMATHKH, CUCTEM, PA3IMYHBIX KOMILIEKCOB,
MIPOLIECCOB, 00OPYAOBAHMS U TEXHUYECKHX 0OBEKTOB U TEXHOJIOTUYECKUX MPOLIECCOB C
WCIIOJIb30BAHUEM CTAH/IAPTHBIX MTAKETOB U CPEJICTB aBTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS,
MIPOBOJUTH SKCIIEPUMEHTHI IO 3aJAHHBIM METOIUKaM ¢ 00pabOTKOM U aHAIM30M PE3yIbTaTOB




3Hare

- MEXaHU3MBbI YIIPYTOH M IJIaCTUYECKO# nedopmanny;

- BEJIMYMHBI, XapaKTEPU3YIOIIHE HANPSKEHHOE COCTOSIHUE TEIIA;

- BEJIMYMHBI, XapaKkTepu3yromue aehopMaiuio Tena;

- YCJIOBUS IJIACTUYHOCTH;

- OCHOBHBIE TUIIOTE3bl TEOPUH INTACTUYHOCTH U UX UCIOJIb30BaHUE IS
aHAJIM30B MPOLIECCOB Ae(HOPMUPOBAHIS;

- (pu3HUecKre OCHOBBI Pa3pyIICHUS METAILIOB;

- CBS3b Pa3PYIICHUS C TUIACTHYECKOU nedopmarnueit;

- DJIEMEHTHI TEOPUHU JUCIIOKALIHA;

- MEXaHW3MBI 3apPOKJICHUS TPEIIVH

YmMmetrs

- HCTIOJIb30BATh MOJIydEHHBIC 3HAHUS JUI aHAJIN30B IIPOIIECCOB
ne(popMUpPOBAHNS;

- ACIIOJIL30BATh IIOJIyYE€HHBIE 3HAaHUA U IIPOTHO3UPOBAHUS pa3pyIIEeHUs
MeTaa

Bnazets

- METOJIaMH TEOPETUYECKOTO aHaJH3a MPOIECCOB 1e(hOPMUPOBAHHS,
- METOJaMHU IIPOTHO3UPOBAHUS PA3pYHICHUA METAJlIa IPU Pa3JIMIHBIX
nporieccax aehopMUpOBaHUS




4. CTpyKTypa, 00b€M U coep:KaHue T CHUIIIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM
qucie:
— KOHTaKTHas pabora — 81,7 akaj. 4acos:
— aynutopHas — 80 aka. 4acos;
— BHeaynuTopHas — 1,7 akaj. yacoB
— camocTosTeNbHas paboTa — 26,3 akaJl. 4acos;

dopma aTTecTaluy - 3a4eT

AynuropHast I =
o, | KoHTaKTHAA pabora E E dopma TeKyILEero
Paszen/ Tema § (B akan. yacax) E E{ Bun 3 KOHTPOJIA Ko
g 3 ©| caMOCTOSATENbHOM | yCIeBaeMOCTH U
JIACIUTUTAHBI 5 - . | xomnerenin
O a6, | ipaxe 8 & paboThI MPOMEKYTOTHON
Jlex. - [ TPAKT | =9 aTTecTalyH
3aH. 3aH. | QU &
1. OcHOBBI TEOpUU
TUIACTUYHOCTH M Pa3pYIICHUS
1.1 Bsemenue. OcHOBBHI
TEOpUH IUIACTUYHOCTH U
pa3pyLIeHHs. Hayunas
OCHOBa CO3/IaHMSl HOBBIX Msvaense u
KOHCTpYKuHi " HO;:IOPCHI/IC
TEXHOJIOTMYECKUX
IIPOLIECCOB. OcHoBHBIE TEOPCTHICCKOTO IMpakTrueckas
10 3 621 | 2,3 MaTepuana, [1K-12
Ipo0OIeMBI Teopuu BBIIONHE e pabota Nel
IUTACTUYHOCTH u .
paspyuieHus 3HaueHue npaKquecxon
Kypca OCHOBBl  TEOPHHU paboTe!
IUTACTUYHOCTH u
paspylieHus ULt
HMHKEHEPHOT O




1.2 Teopust HampspKeHHH U

nehopmanmii. Oormree
npe/ICTaBIICHHE 0
MCXaHM3Max YIPYroid wu
MJIACTHYECKON
nehopmanuu.  BemuuuHsL,
XapaKTePHU3YIOIIIe

HaNpsDKEHHOE  COCTOSTHUE
Tena.  Hanpsoxkennss  Ha

HaKJIOHHOM IUTOIIA IKE. W3y4enue n
I'naBHbIC HOpMAJIbHbIC HIOBTOPEHHE
HaTNpPSDKSHUSL. TEOPETHIECKOr0
[IpakTrueckas
MaxkcumasbHble 6/211 Mmarepuania, IK-12
pabota Ne2
KacaTelbHbIC HAIPSKCHHUS. BBITIOJTHEHUE
OKTasapuyeckue MPAKTHICCKOM
HaTNPSDKSHUSL. paboTHI
I'eomerpuueckoe
n300paskeHue
HaIpPsHDKEHHOTO COCTOSTHHSL.
(/lnarpamMma  HampsHKEHHH
Mopa). WuBapuaHThI
TEH30pa HaIpsHKEHUH.
VYcnoBusi paBHOBECHS IS
00BEMHOr0 HaNpPsHKEHHOTO
COCTOSTHHSL.
1.3 Benuunnsi,
XapaKTepHU3yroLIne
nehopmMaruio Tena.
VpaBHEHHS COBMECTHOCTH
Mzydenue u
WIn HEPa3pBIBHOCTH
o MIOBTOpPEHUE
nedopmarmii.  Cxopocti
MepeMelIeHNd U CKOPOCTH TEOPCTHHICCKOTO [IpakTrueckas
P N P 6/21 MaTepuana, p [K-12
nedopMaruid. CBsi3b pabora Ne3
BBINIOJTHEHUE
MEXAY HalmpsHKeHHEM U .
nedopmarmeit ITnockoe TPAKTHHICECKON
’ paboThI
HaNpsDKEHHOE COCTOSHUE U
II0CKas nedopmarus.
OcecuMMeTpUIHOE
HaNpPsDKEHHOE COCTOSIHUE.
14 VcaoBue
IUTACTUYHOCTH.
DHepreTuieckoe ycioBHe W3zyuenue u
IUTACTUYHOCTH. MIOBTOPEHUE
I'eomerpuueckuii  cMblca TEOPETHUECKOT0
[IpakTrueckas
SHEPIreTHYECKOr0  YCIIOBHS 6/21 MaTepuana, MK-12
pabota Ne4.
IUIACTUYHOCTH.  YacTHbIE BBITIOJTHEHUE
BBIPAKECHUS yCIIOBHUS MPAKTHIECKOM
IUIACTUYHOCTH.  BnmsHue paboTbI

Cp€aHero 1o  BCIWYHNHE
TJIAaBHOT'O HOPMaJIBHOI'O




15 OCHOBHEIE

MIPEANOCHUTKA aHaJm3a
IIPOLIECCOB
nehopMHIpOBaHHSA
OcHOBHbIE THITOTE3BI
TEOPUH IUTACTHYHOCTH U UX
HCIIOIb30BaHUE TUIst
aHaJIU30B IIPOLIECCOB
nehopMUpPOBaHHSL. Wzyuennue u
YpaBHEHHS IUIACTUYECKOTO MOBTOpPEHUE
TCUCHHSI. TpuHmn TEOPETHYECKOr0
[IpakTrueckas
oao0us. Ipunnun 821 Mmarepuaia, paGora Nos IK-12
HAMMEHBIIIErO BBITIOJTHEHUE
COTIPOTHBIICHHSI. MPAKTHICCKOM
MexaHu3Mbl  3apOXKICHHS paboTsI
TPELIUH. Buast
paspylieHus.
TepmuHONIOrHMs, CBA3aHHAS
c HU3Y4EeHUEM
IUTACTHYHOCTU u
pas3pyliieHus METaJJIOoB.
MeTtonbsl IPOrHO3UPOBAHUS
pas3pylieHus MeTaa.
1.6 Meronpl
TEOPEeTUYECKOro  aHaju3a
IIPOLIECCOB
nehopMUpPOBaHUS
3agaul  TEOPETHYECKOro
aHaiusa. Pemenue
mddepeHIanbHbIX
ypaBHEHUI paBHOBeCHs
COBMECTHO C  YCJIOBHEM W3zyuenue u
IUTACTUYHOCTH. Meron MIOBTOpEHUE
JIMHUI CKOJIbKeHUs. Meron TEOPETUUECKOrO
[IpakTrueckas
OanaHca pabor. 8/41 MaTepuarna, 6o1a No6 [K-12
BapuanyoHHble METOMBI. BBINIOJTHEHUE pabota ALH.
[IpornozupoBanue MPaKTHIECKON
paspylieHus MeTajuila | paboThI
olpeseneHne 3amaca
IUTACTUYHOCTH npu
Pa3NIUYHBIX mporeccax
nedopMupoBaHus
(npomonbHas MPOKATKa,
BOJIOUECHHE, XOJIOJHAS
0o0bEMHAST W JIUCTOBAs
LITAMIIOBKA).
1.7 ®wusmnyeckue OCHOBBI
paspyiieHus METaJJIOB.
OcHOBHbIE TIOHATHSL.
Teopus I'puddurca.
Knaccudukanus —TperiuH.
MexaHu3mbl  3apOXKICHUS
MHUKPOTP SIIUH.
JucnokanmonHbIe u Mzy4yenne u
nuddy3noHHbIC MOBTOPECHUE
MEXaHU3MBI  3apOXKACHUS TEOPETUIECKOro
[IpakTrueckas
MHKPOTPEIIUH. 8/411 MaTepuana, MK-12
DJeMeHTHI TEOpUH BBITIOJTHEHUE paGora Ne7
JIICITOKAITHH. MPaKTHIECKON
Tumbt JIMCTIOKAITHH. paboTsI
Iepenon3anue
JIACIIOKAIINH. Bekrop
broprepca. Bo3HukHOBEeHHE
u pa3MHOXEHHUe
JIUCIIOKALIHM.
Bsaumoneiictue

IUCIIOKALIAI




Hroro 1o pa3neny 32 48/18U | 26,3
HUroro 3a cemectp 32 48/181 | 26,3 3a4€r
Uroro no aucuuminae 32 48/181 | 26,3 3a4eT IK-12




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanuzauuM  NPEAYCMOTPEHHBIX BUIOB  y4eOHOUW pabOThI B  KadecTBe
00pa3oBaTeNbHBIX TEXHOJOTHI B MPENOaBaHUN TUCIHUIIHHBI « OCHOBBI TEOPUH IJIACTUYHOCTHU U
paspylLIeHUs» MCIOJIb3YIOTCS TpaJulMOHHAsI U MOAYJbHO-KOMIIETEHTHOCTHAs TexXHoJoruu. B
nporecce M3y4eHHs IUCUUIUIMHBI HCHOJB3YIOTCS WH(POPMALMOHHBIE TEXHOJIOTHH, KOTOPHIE
(GOopMUPYIOT U Pa3BHBAIOT MPO(ecCHOHATbHBIC HABBIKA. YUYEOHBIM IIJTAHOM [UISS OCBOCHHSI
JTMCUUIUIAHBI IPEAYCMOTPEHO 18 4acoB MHTEpaKTHUBHBIX 3aHATHH.

Jlekuuu MPOXOIAT B TPAAULMOHHOW dopme, B hopme nHpopManmoHHas yekuus. [Ipu
IIPOBEJICHUH JIEKIIMA 0CcO000€ BHHUMAaHUE YAENSETCS B3aUMOCBSA3M pAacCMAaTpUBAEMBIX TEM U
BOIIPOCOB € JeicTByrouumu rocramu. l[lonHoe oBnaseHune TpeOOBaHUSMHM JAHHBIX TOCTOB
HEeoOXxoauMo OyAeT CTyJeHTaM TMpu WX JajJbHEUIed CaMOCTOSITEIbHOM MPAaKTHYECKOM
NESITeIbHOCTH HAa CaMbIX pPa3HOOOpPA3HbIX OPEINPUITHSIX  MAIIMHOCTPOUTENIBHON U
METaJUTyprHYECKOU OTPACIIH.

[MpakTrueckue 3aHATHS TPOBOAATCS B HHTepakTHBHOW (opme (18 u.). B pamkax
MHTEPAKTUBHOIO  0OydeHuss  npumeHstorcss  |T-metoasl  (MCHOJB30BAaHUE  CETEBBIX
MYJbTUMEIUNHBIX Y4EOHUKOB pa3paOOTUYMKOB MPOrpPaMMHOIO0 OOECHEeYeHHUs, AJIEKTPOHHBIX
00pa3oBaTeNIbHBIX PECYPCOB 0 JaHHOM AucuuIiuHe). [Ipu npoBeaeHUN NPaKTUYECKUX 3aHATUN
WCTIONB3YIOTCA paboTa B KomaHae M Meronsl |IT, B mocTaro4yHOM OO0BEME HCIOIB3YIOTCS
MMEIOLIUECS MOJIENH, 00pa31ibl U IEMEHTHI Pa3IMYHOr0 000PYA0BaHNUs, IIIaKaThl, hoTorpaduu u
paznatouHslie Mmatepuainsl. [IpakTruueckue 3aHsATHS TOCBAIICHBI OCBOCHUIO KOHKPETHBIX YMEHUH U
HAaBBIKOB MPEATNOIAraeMbIX JaHHOW TUCIUTUIHHOM.

6 YueOHO-MeToquYecKOe o0ecnedeHue CaMOCTOATEIbHOIH PadoThl 00yYAKOIIHXCSI
[Ipencrasneno B mpuiioxxenuu 1.

7 OueHOYHBbIE CPeACTBA 1/ MPOBeAeHU MPOMEKYTOUYHOMH aTTeCTAlMN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOqUYecKOe M HHPOPMAIIMOHHOE 00ecnevyeHue AU CIUIIMHBI (MO/YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. [HaruBanueBa, I'. H. OcHOBBI macTu4eckoit aeopmarnuu rnpu oO6padbOTKe METAIOB
naBineHreM . yueOHoe mocobme / I'. H. IllaruBammea, C. M. TomoBuzumu ; MITVY. -
Maruutoropck . MITY, 2018. - 1 osmekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3602.pdf&show=dcatalogues/1/1524
553/3602.pdf&view=true  (mara o6pamienus: 01.10.2019). - MakpooOsekr. - Tekcr
aneKkTpoHHbIH. - ISBN 978-5-9967-1194-9.

0) JlonoJiHUTEIbHAS JIUTEPATYpA:

1. benan, A. K. IlpoekTupoBanue u HCCIEIOBAaHUE MEXAaHU3MOB METAJLTyPTUYECKUX
mamiuH : yaeonoe nocooue / A. K. benan, E. B. Kynukosa, O. A. benan ; MI'TVY. - MarauTtoropck
. MITY, 2018. - 1  osmektpon. ont. jguck (CD-ROM). -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3520.pdf&show=dcatalogues/1/1514
338/3520.pdf&view=true  (mata o6pamenus: 01.10.2019). - MakpoobsekT. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-1113-0.

2. Pymsnne, M. U. O6paboTka MeTangoB JaBJICHHEM M XapaKTEPUCTUKH KadyecTBa
npoaykuuu : yaeonoe nocodue / M. U. Pymsaues, H. M. Jlokotynuna, A. b. Momnep ; MI'TV. -
Maruautoropck @ MITY, 2013. - 1 osnekrpon. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/1123
849/1394.pdf&view=true = (mara oOpamienus: 01.10.2019). - Makpooosekt. - Tekct
JJIEKTPOHHBIN.

3. Uykun, M. B. Teopus u TeXHOJIOTHS IIPOU3BOACTBA KOMIO3UIIMOHHBIX



https://magtu.informsystema.ru/uploader/fileUpload?name=3602.pdf&show=dcatalogues/1/1524553/3602.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3602.pdf&show=dcatalogues/1/1524553/3602.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3520.pdf&show=dcatalogues/1/1514338/3520.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3520.pdf&show=dcatalogues/1/1514338/3520.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/1123849/1394.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/1/1123849/1394.pdf&view=true

MaTepuasioB. MexaHuKa pa3pyIIeHUs KOMIIO3UIIMOHHBIX MaTEPHUasIoB | yueOHoe mocodue / M. B.
Uykun, M. A. HOHSIKOBa M. II. bapeimnukos ; MI'TY, [kadg. MuMT]. - Marautoropck, 2010. -
133 c. WL, TabII. - URL: https://
https://magtu. mformsvstema ru/uploader/fileUpload?name=335.pdf&show=dcatalogues/1/10741
26/335.pdf&view=true (mata obparienus: 01.10.2019)

4. IllemmypoBa, H. I'. OGpabotka MeTayuioB maBieHHeM (0OmMNA Kypc) : yqe6ﬂoe
nocobue / H. I'. lllemmryposa, /1. O. [TyctoBoiitos ; MI'TY. -MarHHToropCK 2013.-142c.:
CXEMBI, TadJI. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=618. pdf&show—dcataloques/1/11078
23/618.pdf&view=true = (mara oOpamenus: 01.10.2019). - MakpooObekr. - Tekcr
anekTpoHHBIN. - ISBN 978-5-9967-0381-4.

B) MeroauyecKkue yKasaHus:

1. XKupkun, 0. B. MonTax Metayutyprudyeckux mMamimt : npaktukym / FO. B. dKupkun, A.
B. Aamymnos ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 59 c. : un., Tabi., cXeMbl, 3CKH3BI, QOT. —
URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=3633.pdf&show=dcatalogues/1/1524
754/3633.pdf&view=true  (mara oOGpamienus: 01.10.2019). - Makpooosekt. - Tekcr
AIIEKTPOHHBINA. — MaKpOOOBEKT.

2. Kupxun, 10. B. Dkcrnyaraius MeTaulypruyeckux MmamuH . npaktukym / HO. B.
Kupkur ; MITY. - Marauroropck : MITY, 2017. - 51 c. : wmn, Tabm - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3259.pdf&show=dcatalogues/1/1137
142/3259.pdf&view=true  (mara o6Gpamenus: 01.10.2019). - Makpoobbekr. - TekcT
3IEKTPOHHBIMN.

r) [Iporpammuoe o0ecnieuenne u UHTEepHET-pecypcehl:

1. TOCTw1 ECKJI [2neKTpoHHBIN pecypc]: MopTaa HOpMAaTUBHBIX JOKYMEHTOB. - Pexum
noctyna: http://www.opengost.ru

2. 'OCTr1 ECK]I [Dnexktponnsiii pecypc]: oTkpbiTas 6aza 'OCToB. - Pexxum nocryma:
http://www.standartgost.ru

3. TOCTet ECKJ [Onexrponnbiii pecypc]: bubmmuoreka 'OCToB um HOpMaTUBHBIX
JOKYMEHTOB. - PesxuM noctyna: http://www.libgost.ru.

IIporpamMmmHoOe o0ecnieyeHue

Haumenosanwue [10 Ne moroBopa CpoKk neiCTBHSI TUIICH3UN

MS Windows 7 11-1227-18 o1 08.10.2018 11.10.2021
Professional(ist kimaccoB)

MS Office 2007 Ne 135 o 17.09.2007 BecCpOTHO
Professional

7Zip cB000HO pacnpocTpansemoe [10 06eccpoUHO
ACKOH Kommac 3D B.16 |1-261-17 o1 16.03.2017 OeccpouHO
MS Windows 10 11-1227-18 o1 08.10.2018 11.10.2021
Professional (s kiaccoB)

MS Windows XP 11-1227-18 o1 08.10.2018 11.10.2021
Professional( st kaccoB)

FAR Manager cB000THO pacnpoctpansemoe [10 0EeCCPOYHO
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Poccuiickuii MHAEKC HAYYHOTO ITUTHUPOBAHMS
ITouckoBas cuctema Axkagemus Google (Google
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®denepanbHOe TOCYAAPCTBEHHOE  OMOKETHOE
YUpEKICHHUE «DenepanbHbIid urctutyt|URL: http://www1.fips.ru/
MIPOMBIIIIJICHHON COOCTBEHHOCTH

Poccuiickass T'ocynmapctBennas OubamoTeka.
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Karanoru

JnexTponnbie pecypent dubmnorexn MITY UMy /2 gty ru:8085/marcweb2/Default.asp
I'.1. HocoBa

MexyHapoaHas HayKOMETpHYECKast

pedepaTuBHas ¥ MOJHOTEKCTOBas Ga3a mammbix [http://webofscience.com
HayuHbIX n3nanuii «Web of science»

MexnyHapoaHas eepatuBHas u

JIYHApOZL pedep http://scopus.com
MTOJITHOTEKCTOBAsl  CIpaBoYHas 0a3a  JIAHHBIX
MexayHnapoaHas Oa3a TTOJTHOTEKCTOBBIX

JypHazoB Springer Journals http://link.springer.com/

MexnyHapoaHas 0a3a Hay4HbIX MaTepHalioB B
oOmacT  (pu3MYECKUX HAYK W HWHXWHHPHHTA
9 MarepuajbHO-TEXHHYECKOE o0ecreueHne TUCIUIITHHBI (MOILYJIA)

http://materials.springer.com/

MarepuanbHO-TEXHUYECKOE 00eCTIeYCHUE TUCITUTITMHBI BKITFOYAECT:

1. Aymuropusi mis JCKIMOHHBIX 3aHATHH: MYJIbTUMEIUNHBIC CPEACTBA XpaHCHUS,
nepeaaydr v mpeaocTaBiIeHus HH(opMaIum.

2. YdeOHBIC ayIUTOPUHU ISl TPOBEACHHS MPAKTUYCCKUX 3aHATHH, TPYNIOBBIX |
WHIMBHUAYAIbHBIX KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJIS W MPOMEKYTOYHOM AaTTECTAIIMH:
nepcoHanbHbie KoMmbioTepbl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ AOCTYIIOM B
ANEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEY YHUBEPCUTETA

3. TlomemeHuss s CaMOCTOSATEIBLHOM pPabOThI  OOYYarOUIUXCs: TEPCOHATbHBIE
kommbioTepsl ¢ maketom MS Office, KOMITAC 3D V16, BeixogoM B IHTEpHET U ¢ JOCTYIIOM B
ANEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEY YHUBEPCUTETA

4. Tlomemenune JuUisi XpaHEHHS U NPOPHIAKTUYECKOTO OOCTYKMBAaHUS y4eOHOTO
000pyIOBaHUs: CTEIUIAXKH JUIsI XPaHEHUsI y4eOHOTO 000pyI0BaHUSI.

xadsr a1 xpaHeHus yueOHO-METOAUMUECKON JOKYMEHTAIMH, Y4eOHOTO 000pyI0BaHuUs
¥ vueOHO-HATTIAIHBIX TOCOOHH.

Hpnioxenue 1

6 YueOHO-MeTOqMYECKOE 00ecTIedeHHe CAaMOCTOATEILHOH PadoThI 00y4aromuXxcs

CamocrosarenbHas paboTa CTYIACHTOB HAalpaBlIeHa Ha 3aKpPEIUICHHE TEOPETHUUYECKOTO
MaTepuana, W3JI0)KEHHOTO TMperojaBareieM, Ha OpopabOTKy TeMm, OTBEICHHBIX Ha
CaMOCTOSITEIbHOE U3yUEHHUE, Ha MOATOTOBKY K MPAKTUUYECKUM 3aHATUSIM, TOATOTOBKY K 3a4€TY O
JTUCLMITIMHE.

dopMa TeKylero

. KOHTPOJIS

Pa3nen/ Ttema Bua camocTosiTe ILHOM Koua-Bo
ycneBaeMoOCTH H
JTUCHHUILTNHBI padoTbl 9acoB »
NMPOMEKYTOYHOM

arTTeCTallnM




Pazgen/ Tema
JUCIHIITTMHBI

Buja camocTosiTe ILHOM
padoThI

KoJa-Bo
JacoB

®opmMa TeKyILIero
KOHTPOJIAA
ycneBaeMOCTH B
MPOMEKYTOYHOI
aTTecTAlMA

1. OcHoBBI TCOPUH NJACTUYHOCTH U paspyliCHUS

1.1 BBenenue
OcHOBBI TeOpUM IJIACTUYHOCTH U
pa3pyuieHust

Pab6ora ¢ JIEKITHOHHEIM
MaTepHaioMm,
CaMOCTOSITEIIFHOE U3yUCHUE
y4eOHOM JIUTEPATYPHI.
[ToaroroBka K NpakTUYECKON
pabote Nel

2,3

[IpaxTrueckas
pabota Nel

1.2 Teopus
nedopmanmi

HANIPSOKEHUH |

Paborta c neKInoHHbIM
MaTepuajoMm,
CaMOCTOATENbHOE U3yUEHHE
y4eOHOM JIUTepaTypHl.
IToaroroBka K NpakTUUYECKOU
pabote Ne2

[IpaxTrueckas
pabora Ne2

1.3 BennuuHbl, XapakTepusymoine
nedopmManuio Tejaa.

PabGora ¢ JIeKITMOHHBIM
MaTepHaioM,
CaMOCTOSITEIIFHOE U3yUCHHUE
y4eOHOM TUTepaTypHI.
TloaroroBka K mpakTHYECKOM
pabore Ne3

[TpaxTuueckas
pabora Ne3

1.4 YciaoBue MJIACTHIHOCTH

Pabora c eKInoHHBIM
MaTeprajoMm,
CaMOCTOATENBHOE H3yUCHHE
yaeOHOM JINTepaTypHlL.
TloaroroBka k mpakTHYECKOM
pabote Ned

[TpaxTuueckas
pabora Ne4

15 OcHoBHBIE
aHajau3a
nedopmMupoBaHus

MPeanoChbLIKH
MpoIleccoB

Pabora ¢ eKInoHHBIM
MaTeprajoMm,
CaMOCTOATENBHOE H3yUEHHE
y4eOHOM JTUTepaTypPHI.
TloaroroBka K mpakTU4eCKOn
pabote Ne5

[TpaxTuueckas
pabora Ne5

1.6 Metoasbi
aHaIu3a
nedopmupoBanus
3anauu TeOpeTHYECKOro aHaIu3A.

TEOPEeTHYECKOro
NMpoLeccoB

Pabora ¢ TeKInOHHBIM
MaTepuaIoMm,
CaMOCTOATEINBHOE H3yUCHHE
y4eOHOH JIUTepaTypHI.
IToaroroBka K MpakTUYECKOU
pabore Ne6

[IpakTuueckas
pabota Ne6

1.7 duznueckue
pa3pylieHust MeTALIOB

OCHOBbBI

Pabora ¢ JIeKIIMOHHBIM
MaTepuaioMm,
CaMOCTOATEINBHOE H3yUCHHE
y4eOHOH JIUTepaTypHlI.
IToaroroBka K MpakTUYECKOM
pabore Ne7

[IpakTuueckas
pabora Ne7

HToro nmo AucuHILINHE

26,3

Hroroswlit
KOHTPOJIb (324€T)




OueHouHble CpeACTBA IS TEKYLIEro KOHTPOJS YCIEBAEMOCTH, MPOMEXYTOUHOM
aTTECTAI[MU 10 UTOraM OCBOCHHUS JUCIUIIUHBIL:

CamocrosiTesibHas padoTa B Xo4e ayAWTOPHBIX 3aHATHH TMpEANOJaraeT: u3y4eHue u
MOBTOPEHUE TEOPETHUUYECKOTr0 MaTepuaja Mo TeMaM JeKUuid (10 KOHCIEeKTaM MU y4eOHOMU
TUTEpaType, METOAMYECKUM YKA3aHHSIM ), PEIICHUE 33124, BRITIOJHEHUE WHIUBUIYAIBHBIX Pa0oT.

CamocrosiTesibHasi padoTa 1Mo KOHTPOJIeM NpenogaBaTeis MPEeArnoaracT NoAroToOBKY
KOHCIIEKTOB M BBINOJHEHUE HEOOXOJMMBIX PacueToB IO pasjesiaM JUCIUIUIMHBI, PElIeHUue U
IIpOBEpKa IpenojaBaTesieM padoT, paboTa ¢ METOUUECKOHN JIUTEPaTypOH.

BueaynuTopHasi camocTosiTeibHasi padoTa CTYJEHTOB TMPEANojaraeT MOoJArOTOBKY K
MIPAKTUYCCKUM 3aHSATHUSM, U3ydeHUE HEOOXOJMMBIX Pa3JIeioB B KOHCIIEKTaX, Y4€OHBIX MTOCOOHSIX
U METOJUYECKHX YKa3aHMsX; paboTa CO CIPaBOYHOW JIUTEPATypOil, HUCIPaBICHUE OIIUOOK,
3aMe4aHuil; paboTy ¢ KOMITBIOTEPHBIMH MTAKETAMH U DJIEKTPOHHBIMHU Y4€OHUKAMU pa3pabOTIMKOB
MIPOTPAMMHOTO 00€CTICUEHUS 110 TUCITUTITHE.

Ilo nanHO#M JMCUMIUINHE NMPETYCMOTPEHbI Pa3jiIMUHbIe BUIbI KOHTPOJIA Pe3yJbTAaTOB
o0yueHusi: meKkywuti KOHTPOJh (TIpOBEpKa BBIMOJHEHUS 3aJaHUil W pabOThl ¢ ydeOHOU
JTUTEPaATypoOil), nepuoduueckuii KOHTPOJIb 1O KaKJI0M TeMe TUCIHUIUIMHBI, TPAKTUYECKUE PabOTHI,
UmMo2086bili KOHTPOJIb B BUJIE 3aU€Ta.

Ilpumepnuie ayoumopnsie konmpoivhuie pavomot (AKP):



2.4. BausHue cpeaHero no BeJaHYIHHe rJiaBHOro HOPpMAJILHOXO
HANpPsOKeHust

[IycTh IJIaBHOE HOPMAILHOE HANPHKEHHE O, HMEET BEIMYMHY, NPO-
MEXYTOUHYIO MEXIY O H O, T. €. YIOBIETBOPACTCA Kakoe-mmbo M3 JBYX

HEPABEHCTB
0,>0,>0, wm 0,<0,<03. (2.13)

Takoe 1O BEJMYHHE HaUpsHKEHHE O, OyneM Ha3piBaTb CpEAHHM

rIaBHBM M 0003HAUNM O[O, He cleayeT cMemuBaTh €O CPEIHAM

1
HOPMaJbHBIM HaNpsOKeHHeM O, = -3—(0'1 +0, + 0'3)]. HanpsxeHus O H

O B 9TOM ciyyae GymyT kpaiiHumy (OIHO B3 HHX MaKCHMAIBHOC, JpYyToe

MHEHHMAIBHOE). [/ yCTaHOBIEHUS, KaKOE U3 HANPDKECHAH SBIACTCS CPEIHAM
ITIABHBIM, HAJI0 YUMTHIBATH 3HAKH HANPKEHHH, a HE TOJBKO NX aDCOMOTHYIO
BEJIMUMHY: TIONOXKHTENBHOE HANPDKERAE CIMTAeTCA OONBIIMM BHE 3aBUCHMO-
CTH OT a6COMOTHON BEIMYHHEI OTPULIATENBHOTO HANIPDKEHHUS; OTPULIATEIEHOE
HATpDKEHHE ¢ MeHbIIeH abCcoMOTHOM BeNMYUHOM OOJIBIIE OTPHLIATENBHOTO C
Gonbnielf aGCOMIOTHON BEMMUUHOMN, T. €. paccMarpuBaeTcs amredpanyeckasn

BeJIAIHHA HAaNPLKEHHUS.
Bo3sMeM clydaii, korga O, = Oy = O}; TOFAA U3 YCIOBHA IUIa-

CTHYHOCTH (2.3) MOITYYHM 1

(0, -0,)° +(o, ~0,) =207, otxyna

1
g, ¢ 0 2.14
2 s ( )

3Haku % MOCTAaBJICHBI MOTOMY, 4TO O 3 CUHMTACTCA CYIECTBEHHO IOJIO~

0,—0;=0, wm 7, =%

KUTCIBHBIM, @ Pa3HOCTh O, — O3 CONIACHO YCNOBHIO (2.13) MOMET HMETH
moboii 3Hak.

[ycre rTenepr O, = 0,y = 0;.Toraa, noacraenis B ypPaBHCHHC
(2.3), umeem



o+ = 666,67 MITa, 07 = 133,33 MITa.

[pumep 4. Oupeaenurs HanpMmHKEHHOE H Jle(l:OPM“POBaHHOC COCTOAHUe
cransHoro KyOuka ¢ p€opamn @ = 0,01 M, KOTOpbIi BCTABJIEH B LIENL Ge3 33-
30pa B HaTAra (puc.1.22). I1nuTa co [1€JIBIO BBINOJIHEHA M3 Helle(bopMprcMo-
ro matepuana. Tpenne KyOHKa O CTCHKH OTCYTCTBYCT. Kybuk sva Bepxueis

IUTOMAJIKE Harpy»KeH AaBJICHHEM D = 1000 MTTa, MOIyNib macTHYHOCTH F =
= 2-10* MITa, koaduument [Tyaccona m = 0,5.

iz p
At

=t

Puc. 1.22. K pemienuio npumepa 4

Pemenue.
B ypasuenuix (1.54) u3BecTHbIMM BEIMIUMHAMK OyAyT 0, = - D,
Ox = 0, & = 0; @ HEU3BECTHBIMH Ty, &y, &;. I1OJCTABIAS U3BECTHHIC BETHYH-
HBI B cCHCTeMY ypaBHeHue (1.54) nonyuum

1
Zy = FO,S(p - G’y}:

1
& = F(—p - 0,50'}.).
Pewas sty cucremy, nonyqum
gy = - 500 MI1a; & = 0,0375; &, = - 0,0375.

D= ay 4

Kacarenpusie HanpMHKEHUA Ha BCEX MIOMAAKax paBHbl HYO, T. K. Ha

Im -

OllaNKax Z ¥ X OTCYTCTBYeT BHeIIHss CABMralomas Harpyska, a Ha 1o
lafke y oTCyTCTBYET TpeHue u CIABMraiomas cuia.



[Ipumep 2. HanpskéHHoe COCTOSHHE 33/1aHO TCH30POM HanpskeHwuii (s
MIla)

400 0
Te= = —1C00 ;
=® = —
oTHOcHTeNbHas Aedopmaums no ocu 1 — &7 =0,15.
Onpenenurs:

1. OTHOCHTETBHEIC ued)opmamm €2 M €3 U TJIaBHBIC CIBUIA.
2. Moayns nnactiasoctd £ Moaysis capura G.
3. VIHTeHCHBHOCTD Jie)opMaluii £; U HHTCHCUBHOCTD AedopManuii casura ;.

Pemenue.
1. Haxoaum cpenyee HanpshHKeHWe:

4-10-27 .
Op=——3— 10 = ~11'10° Mila

JeBuarop HanpsokeHuid (cm. 1. 36a)

1500 O
* * —

OtrocutenbHEIe AehopManuu 1Mo ocaMm 2 u 3

“""‘-"m =0.15 on ~1608

Cymma nedopmannii (cm.1,42 — 1,44):

g1+ & +£3=0,15+0,01-0,16=0;
V12t 23 +7931=0,14+0,17-0,31 = 0.

2. Monynb nutacTuunOCTH (cM. 1.55)

Ilpumepnvie unousudyanvuvie oomauinue 3aoanus (M/13):



2.4. Bausiaue cpeaHero no BeJH4YHHE rJIaBHOro HOpMaJbLHOro
HAMNpsOKeHHUH

[IycTh TJIaBHOE HOPMAILHOE HANPHKEHHE O, UMEET BEIMYMHY, NPO-
MEXYTOUHYIO MEXTY O H O, T. €. YIOBIETBOPACTCA Kakoe-nubo M3 JABYX

HEPABEHCTB
0,>0,>0, W 0,<0,<0;. (2.13)

Taxoe 1O BEJMYHHE HApSHKEHHE O, OyAeM Ha3piBaTh CPpEAHHM

rIaBHBM ¥ 0003HAUNM O[O, He cieyeT cMemuBaTh €O CpPEIHAM

1
HOPMaJbHBIM HaNpsOKEHHeM O, = -3—(0‘1 +0, +0'3)]. HanpsoxeHus O; 4

O B 9TOM ciyyae GymyT kpaiiHumy (OIHO B3 HHX MaKCHMAIBHOC, JpyToe

MHEHHMAIBHOE). [/ YCTaHOB/IEHUS, KaKOe U3 HANPDKCHAH SABJIACTCA CPeIHAM
ITIABHBIM, HAJI0 YUMTHIBATH 3HAKH HANPKEHMH, a HE TOJBKO NX aOCOMIOTHYIO
BEJIMUMHY: TIONOXKHTEHHOE HANPKEHAE CIMTACTCA OONBIIMM BHE 3aBUCHMO-
CTH OT abCOMOTHON BEMHYHHEI OTPHLIATENBHOTO HANIPSLKEHUS; OTPHLIATEIBHOE
HAIpSDKEHHE ¢ MeHbIIeH abCOMOTHOM BeNMYHHOI OOJBINE OTPHIATENBHOTO C
Gonboielt aGCOMIOTHON BEMMUUHOMN, T. €. paccMarpuBaeTcs aredpauyeckas

BeJIAIHHA HANPLKEHHUS.
Bo3sMeM clyudaii, korga O, = Oy = Oy; TOTAA U3 YCIOBHA IUIa-

CTHYHOCTH (2.3) MOIYIUM 1

(0,—0,)" + (o, -0, Y =202, omxyna

1
0,—0;=%0, wm 7; = i-2~0's. (2.14)

3Haku + MOCTAaBJICHBI MOTOMY, 4TO O 3 CHHTACTCA CYLECTBEHHO IOJIO~

KUTCIBHBIM, a4 Pa3HOCTh O, — O3 CONIACHO yCNOBHIO (2.13) MOXET HMETH
moboii 3Hak.

[lycte rtenepr O, = 0,y = 0;.Toraa, noacrapnis B ypaBHCHHC
(2.3), umeem



3%
T. €. ONATh MOJIyHHJIH BbIPAXKCHHE (2.14), uTO M B TPEABIAYINEM Ciiyyae. Sy
3aBHCHMOCTH CJIOBECHO MOXHO (opMysIMpoBaTh Tax.

Ipu cpednem 21a6HOM HOPMANLHOM HANPAJICEHUU, PAGHOM 00HOMY y3
Kpaiiux, nracmuveckoe COCMOAHUE Hacmyndaemi, €Ciu pAsHOCMb Kpaiinux
21GEHBIX HOPMANLHBLIX HANPAJICEH U PABHA HANPAICEHUIO MEKYYeCmU unu ecny
coomeemcmeyioujee 21agHoe KacameibHoe HANPAJICEHUe PAGHO NONosuHe Hq-
NPAKCEHUS MeKyyecmu.

o, —0, =10 nm T3 = =

Cpennee INaBHOE HOPMAIBHOE HANPKCHHE O, = O MOXET u3-

MEHATECS JIMIIb B TpEAeNax Mexay O, U O, (B IPOTHBHOM Cllyyae OHO ca-
MO CTaHET KpallHMM, a Kakoe-TO JPYroe — IPOMEXKYTOYHEIM). BozbmeM Te-
neps cpefHee 3HaUCHHE O, :

O, =0pp =——,
2 cr
2
B s3tom Cliyya€ HaIlpsHKECHUE o 2 HE€ TOJIBKO ynonne'rnopxe'r HEC-

paBeHCTBY (2.13), HO M gBIAETCA CPEAHUM HOPMAJIEHBIM HANpPsHKEHUEM BOOO-
me:

O, =0 =0 — -
2 CI‘ cp b
3 2
a )qu)OpMHpOBaHHOC COCTOAHUEC — TLIOCKHM. HoncraBmm 3TO 3HaAYECHUE O 2 B
YCIOBHE IJJACTHYHOCTH (2.3), noxyyum

2

o, | +(o,~0,) =207

s!?

2
O: +O O, +0
o -07% | (ST
g 2
OTKyJa
(010, =20

U, HaKOHEL, KaK ¥ pansiue (2.10),

2

O, —0, =i7§0s

Y3 cpaBuenns Beipaxcenmii (2.14) u (2.10) cnenyer, uyro s moboro
SHaYCHU O, = O . MOXHO HANKCATh

0,-0;=1f0c, @15)



o “ e . =
max — O min = PO, (2.15a)
rae f3 - nepeMeHNbIi KOIGHUIMEHT, H3MEnSIOmMICS B HesHATUTELHLIX npe-

penax: ot 1 j0 \/— =1155 u nocrurarommis HaubosbIIEH BETHIMHBI Tipy

TUIOCKOM J1e(hOPMHUPOBAHHOM COCTOSHUU. DTOT k03 puLMenT HaseiBaOT Ko-
3¢¢nuuemom Jlone nmo mmenu Y4€Horo, SKCIIEPUMEHTANBHO TIPOBEPHUBILETO
YCJIOBHE ILIACTHYHOCTH

YpaBHenue (2.15) sBaseTca ynpomeHHOH 3amu-
ChI0 YCJHOBHA ONACTHUYHOCTH. MM MOXKHO N0/Ib30BaTHCA NpH pac-
CMOTPEHHM O0BEMHOTO HANMpPMKEHHOTO COCTONHHMS KAK MPHOIIKEHHBIM, HO
Gonee mpocTeIM, YeM ycioBue (2.3). Bripaxkas ke pasHOCTB IVIaBHBIX HOp-
MAJBHBIX HANPSKCHUH Yepes IVIaBHOE KacaTellbHOe HANPSDKEHME, TIOMYdHM

1
T3 = i;ﬂm- (2.156)

HOHSITHO, 9TO NMOCKONBKY HANpPsKEHUS O 1> o 2 H (o} 3 PaBHOIIPABHEI,

NIOCTOJIBKY MOXKHO HamucaTth HepaBeHCTBa (2.13) npu mobwix Apyrux koMOH-
HAIMAX HHAEKCOB, OTYEr0 BCE MaNbHEHIMME BRIBO/IBI HE H3MEHATCA.
IIpu pewenuu jice KOHKpemHbuIX 3a0a4 He0bXoO0uUMO eblbupams uHOeK-
Cbl, COOMEENCMBYIOWUe YCAOBUIM 3A0Aa¥Y, M. e. GLIACHAMb, KAKoe 21a8HOe
HOPMAbHOE HaNPAJNCEHUE AGNACMCA CPEOHUM U KAKUe — KPauHuMI.
YIpOIEHHOH 3aNUChI0 YCIOBHA IUIACTHYHOCTH MOXKHO NOJIB30BATHCA U
NpH PacCMOTPEHHHM 3a/a4 Ha IUIOCKOE HanpspKeHHOe cocrosHMe. Ho 3nech

Ha/l0 YYUTHIBATH HanpsikeHHe O, = 0, KOTOPOe MOXKET ObITH U KpallHUM, H
cpenuuM. Eciu nanpsbxkesust O, B O ; MMEIOT pasHble 3HaKW, T. €. 0,03 <0,
TO HanpsukeHue O, ABisercs cpenuuM. Ecm xe Oy ¥ O3 MONOKHTEILHEL
(0,03>0), T0 O, MUHUMANBHOE; €ClM O U O ; OTpHUATENbHEL (0,073 >0),

TO 0, MakCHUMaJbHOE, WM BOOOLIE, eci 0,03 >0, 10 0, Dyner kpainum.

Ecnu mis Bcex cimydaeB npudsth B = 1 (T. €. HE yUuTHIBATH BIHAHHSA
CPENHEro IIABHOrO HOPMAJBHOTO HANPKCHHS), TO YCIOBHE MIIACTHYHOCTH
1A 061Iero ciryyas BHIpa3uTCs TakK:
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Taxoe YCIOBHE IIACTHYHOCTH MOXKHO C(HOPMYIIMPOBATH CEAYIONMM
oOpasom:

nracmuyeckoe CoOCmoAHUe Hacmynaem u nOOOEPICUBACMCH, ecau of-
Ha u3 pasHocmeii O8yX 21AGHLIX HOPMAILHUIX HANPAJICEHUU CMAHOBUMCA pag-
HOIl HANPANCEHUIO MEKYYecmy 6He 3A8UCUMOCMU OM 3HAYEeHUU 06YX Opyaux,
m. €. He3aBUCUMO OM GENUYUHbI CPEOHE20 2IABHO20 HANPANCEHU.

Huaue MOXXHO cka3aTh Tak:

miacmu4yeckoe COCmoOsAHue Hacmynaem, eciu Kaxoe-ntubo 00HO uz
2NIA6HBIX KACAMENbHLIX HANPAJICEHUN 0ocmuzaem 6eNuyYuHbl NONOBUNbL HAa-
NPDAJICEHUS] meKyyecmu.

3TO yCIOBHE IUIACTHYHOCTH HOCHT Ha3BaHUE YCJOBHUSA MO-
CTOSHCTBA TFJABHOTO KacaTelbHOTrO HANPAXKEHHSA HIH
YCJIOBHSA MOCTOSHCTBA PAa3HOCTH FJHaBHBIX HOPMAaJbHBX
HanpsxeHu#. Ono 6bu10 Bhickasano I'. Tpecka u paspaborano b. Ceg-
BeHaHOM 3HAYMTENLHO paHblle, YeM ObuI0 chOpMyMHPOBaHO Gojee TOYHOE
3HEPreTHYECKOoe YCIOBHE INTACTUYHOCTH. '



IIpunoxenne 2

7 OIIeHO‘lHLIe cpeacrea AJisi NIPpOBEACHUA HpOMe)l(yTO‘lHOﬁ arreCcranmmu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEACTBA IJIA IPOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTreCcranum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHU

[Inanupyembie pe3ylbTaThl 00Y4CHHS

OneHouHbIE CpeICTBA

IIK-12 cmoco0HOCTLI0O 00ecneuYnBaTh MOAECTUPOBAHUE MalIMH, 3JJEKTPOIIPUBOAOB, THAPOINPHUBOAOB, CPEACTB TIHAPOIMMHCBMOABTOMATHUKH, CHUCTEM,
PA3JHYHBIX KOMILJIEKCOB, IPOUECCOB, oﬁopmeBaHml M TEXHHYECKHX 00HEKTOB M TEXHOJIOTHUYECKUX IMPpOoHEeCCOB C HCIMOJb30BAaHUEM CTAHAAPTHLIX ITAKETOB
U CPECACTB ABTOMATUIUPOBAHHOI'O IPOCKTUPOBAHUS, IPOBOAUTDL IKCIHICPUMEHTHI 110 3aIaHHBIM METOJAUKAM C OﬁpﬂﬁOTKOﬁ U aHAJHU30M pE3yJibTaTOB

3HaTh -MEXaHU3Mbl  yIPYrOl M  IUIACTHYECKOU
nedopmaruu;
- BEJIMYMHBI, XapaKTepU3YIOIINe HANpPsSKEHHOE
COCTOSIHHME TENa;
- BEJIMYUHBI, XapaKTepu3yromue aehopMaruio
Tena;
- YCIIOBHS IJIACTHYHOCTH;
-OCHOBHBIE THITOTE3bl TEOPUH IUTACTUYHOCTH H
UX UCIOJB30BAaHUE IS AHAJIU30B IIPOLIECCOB
neopmupoBaHus;
- (pu3MuecKkre OCHOBBI pa3pyLICHUs METAIIIOB;
-CBSI3b  paspylleHHs €  IUIACTUYECKOU
nedopmaruei;
- 3JIEMEHTBI TEOPUH JUCIIOKALIN;
- MEXaHU3MBI 3apO>KICHUS TPEUIUH
Ymerp -MCIOJIb30BaTh  IIOJIyYEHHBIE 3HAHMS Ul
aHAJIM30B MPOLECCOB Ae(HOPMUPOBAHMS;
-MCIOJIb30BaTh  IIOJIYYEHHBIE 3HAHMS Ul
IIPOrHO3UPOBAHUS pa3pylIEHUs] METaJlIa
Bnaners -METOJaMHU TEOPETUYECKOTO aHaJIn3a

MPOIIECCOB 1e(OPMHUPOBAHUS;

-METOJaMHU TPOTHO3UPOBAHUS  pa3pyIICHHs
MeTalyla  NpH  pa3IM4HBIX  Ipoleccax
nepopmupoBaHus

Bomnpocsl k 3auery

Noor~whE

© ©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

OO6miee nmpeacTaBIeHNe 0 MEXaHU3MaXx YIPYyroi U miacTudeckon aedopmanuu.

Benuunnbl, XapakTepu3yrole HanpsKeHHOe COCTOSTHUE TeJa.

Hanpspkenust Ha HaKJIOHHOM MJIOLIa/IKe.

['maBHbBIE HOpMaJTbHBIE HATIPSKEHUSI.

MaxkcumanbHble KacaTellbHble HAMPSHKCHHUS.

OxkTasapuiecKue HanpsKEHUs.

['eomeTpuueckoe M300paKeHHE HAIPSHKEHHOTO cocTosiHus. ([uarpamMma HarpspKeHUH

Mopa).

HHBapuaHThl TEH30pa HAMIPSKEHUH.

YcnoBus paBHOBecHs U 00bEMHOTO HANPSHKEHHOTO COCTOSTHUSL.

Benunuunel, xapakrepu3syomue 1ehpopMaiuio Tena.

VYpaBHEHUS] COBMECTHOCTHU WJIM HEPA3PHIBHOCTHU AeHOopMaIIHid.

CkopocTu nepeMenieHnil 1 CKOpoCcTH aedopMariyii.

CBs13b MEX/1y HANIPSKEHUEM U JieopMaIinei.

[T1nockoe HanpsHKEHHOE COCTOSTHUE U TI0CKas aedopMariusi.

OcecuMMeETpUYHOE HAIPSKEHHOE COCTOSHUE.

DHEpPreTUYecKoe yCIoBUE MIACTUYHOCTH.

17. TeomeTpuuecKkuif  CMBICI  DHEPreTUYECKOTO

YacTHble BbIpaXXEHUS YCIOBUS INTACTUYHOCTH.

BiustHue cpenHero no BEMMYUHE TJIABHOTO HOPMAJIBHOTO HAMPSKEHUS.

OCHOBHBIE TUINIOTE3bl TEOPUH MJIACTUYHOCTU U UX MCHOJIb30BaHUE I AaHAJIM30B
MPOIECCOB 1e(hOPMUPOBAHHUS.

VYpaBHEHUsI IIACTUYECKOTO TEYEHUSI.

[Tpunnun nonobus.

yciaoBusA IIaCTUIHOCTH.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Inanupyemble pe3ylbTaThl 00YUCHUS

OneHouHbIE CpeICTBA

23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,
45.
46.
47.

[IpuHUINUIT HAUMEHBIIIETO COMPOTUBIICHHUS.
3aauu TEOPETUUECKOrO aHAJIU3a MPOIECCOB AEPOPMUPOBAHUS.
Pemenune muddepeHnmanbHbIX ypaBHEHIH paBHOBECHS
COBMECTHO C YCJIOBHEM IIJIACTUYHOCTH.
MeTo TUHUN CKOJTBKEHUS.
Merton 6ananca pabor.
BapuanuonHubie METOIBI.
O uém rosoput teopus ['pudpurca.
Kak xiaccuuuupyrorcs TpeluHbI.
Kakne mexaHu3mbl 3apoxJIeHUAS] MUKpOTpeuH Bol 3Haete?
UTo Takoe MUCIOKAIMOHHBIE MEXaHU3MBI 3aPOXKIACHHUS MUKPOTPEIUH?
Uto takoe muddy3noHHBIE MEXaHU3MBI 3aPOKICHUS MUKPOTPEITUH?
Hazosute THITBI JUCIOKAITHN.
Kak npoucxoaut nepenon3zanue AUCIOKaHi?
UYto Takoe BekTop broprepca?
Kak npoucxoauT BOSHUKHOBEHHE M PA3MHOKEHHUE TUCIIOKAIIANA?
Kak npoucxoauT B3auMoIeiCTBUE JUCITOKALIHM?
Ha3oBute MexaHU3MBbl 3apOXKACHUS TPELIVH.
Kaxkue BbI 3HaeTe BUIbI pa3pylieHus ?
Ha3oBuTe 0CHOBHBIE TEPMUHBI, CBA3aHHAS C U3YYEHUEM IIJIACTUYHOCTH U
pa3pyuieHus: METAILJIOB.
YTO Takoe TEXHOJOTHYEeCKasl IIACTUYHOCTh?
Kakue MeToapl TpOrHO3MpOBaHUs pa3pylIeHUsl METaslla Bbl 3HaeTe?
HazoBute 0CHOBHbBIE KPUTEPUU POYHOCTH.
B uém cyts MeTona Kokpodra-Jlarama?
B uém cyrs meTona Konmoroposa?
B uém 3akimtouaercs anropuTM NpOrHO3UPOBAHNUE PA3PYLIEHUS METAJIa U ONIPEEIICHHE
3amnaca IIaCTUYHOCTH.




0) Ilopsinoxk mpoBeneHUs] NMPOMEKYTOYHON aTTecTALMH, NOKa3aTeJld M KPUTEPHH
OLICHUBAHMA:

[Ipomexyrounas arrectanuss o aAucuuiIMHE «OCHOBBI TEOPUU IUIACTUYHOCTU U
pa3pyLICHNs» BKIIOYAET TEOPETHYECKUE BOIPOCHI, MO3BOJISIONINE OLEHUTHh YPOBEHb YCBOCHHS
00y4aromuMuCs 3HAaHUW U TPAKTUYECKUE 3aJaHusl, BBIABISIONINE CTENEHb C(POPMHUPOBAHHOCTH
YMEHUH U BIIaICHUH, TPOBOIUTCS B (hopMme 3auer.

3auer 1o JaHHOU NUCIMILIMHE MPOBOJUTCS B YCTHON (JOpPME MO BOTIPOCAM.

Ilokazamenu u Kpumepuu oyeHuBaHUA 3a4ema:

— Ha OUEHKY «3aumeHo» — OOyYarOIIMCS TIOKa3bIBa€T CpPEAHUN  YPOBEHD
c(OPMHUPOBAHHOCTH KOMIICTCHIIMH. BCecTOpoHHEE M CHCTEeMAaTHYeCKOEe 3HAHUE OCHOBHBIX
OTIpeJICICHUH W TIOHSTHUN, yMEET KOPPEKTHO BBhIpaXKaTh M apryMEHTHPOBAHO OOOCHOBBIBATH
MOJIOKCHHS TIPEIMETHOM 00JacTH 3HAHUs, BJIaJeeT MPO(ecCHOHATBHBIM S3BIKOM MPEIMETHOM
o0nacTH 3HAHWS, 3HAET MEXAaHU3MBl YIPYrod W TUIACTHYECKOW JeopMaliiu; BEIUIHHEI,
XapaKTEePHU3YIOIINE HAMPSIKESHHOE COCTOSHUE Tella; BETUYHHBI, XapaKTepU3yromue 1eGopMaIiio
TeJa; YCIOBUS IJIaCTHYHOCTH; OCHOBHBIC TUTIOTE3bI TEOPUH IJIACTHYHOCTH M X HCIIOJTb30BaHUE
IUTSL aHAJTU30B TIPOIIECCOB 1e(hOPMHUPOBAHNUS; (PU3NIECKHE OCHOBBI pa3pyIIEHUS] METAJIOB; CBSI3b
paspylieHusl ¢ IDIACTUYECKOUW jaedopmarueii; 3JIEMEHTBl TEOPUHU IWCIOKAIUH; MEXaHWU3MbI
3apOKJICHUS TPEIIHWH, YMEET HCIIOJIb30BaTh IMOJIyUYCHHBIC 3HAHWS JIJIS aHAJIM30B IPOIIECCOB
ne(OPMUPOBAHUS; HCIIOJIB30BATh TOJIYYCHHBIC 3HAHUS JUIS TPOTHO3WPOBAHUS pa3pyIICHHS
MeTaJuIa, BIIaJIeeT METOJaMU TEOPETUYECKOTO aHAITN3a MPOIECCOB NeOPMHUPOBAHUS; METOIAMHA
MIPOTHO3UPOBAHUS Pa3pPyIICHUS METallIa PU Pa3IMIHBIX ITpolieccax AeGopMUpOBaHUSI.

— Ha OIIEHKY «He 3aumeHno) — OOyJaronuics IeMOHCTpUpYeT 3HaHus He Oonee 20%
TEOPETHYECKOTO MaTepualla, JOIYyCKaeT CYINICCTBCHHbIC OINMOKH, HE MOXET I[OKa3aTh
WHTEIUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/a4.

WroroBas arrecranusi mo aucuuruinHe «OCHOBBI TEOPHH IUIACTUYHOCTH M Pa3pYIICHUSD)
BKITIOYAET TEOPETUIECKHE BOIIPOCHI, TIO3BOJISIONINE OIICHUTh YPOBEHD YCBOCHUS 0OYUAIOIIMMUCS
3HaHWUH, W TPAKTUYECKHE 3aaHWs, BBISBISIIOIINE CTENEeHb CPOPMHUPOBAHHOCTH YMEHHUU W
BJIQJICHU, IPOBOIUTCS B (hOpME 3aUeTa.
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