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JIner peruerpannn n3Menennii v 10MoTHeHI

JIHTEPATYPLL H JIHINCHIHOHHOTO
nporpaMMHoOro obecneuenns

Jata I
) OJIIIHCE
No Pasznen Kparkoe conepixanne Ne nporokona san
n/m | nporpamMMel M3MEHCHHA / JOMOTHEHHA 3acefianus ;
Kadepoii
kadepbl
AKTyanusanus nepetHs
. P | 04.09.2018.
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AKTyanusauus nepeuHs
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3 |Paznen9 TEXHHYECKoro  obecrneueHus Thoisin 2l =
JHCHHIUTHHBI po B Za
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Paznen 8 OCHOBHOM,  JOMNOJHHTEILHOR i : o =X
. [Tpotokon Nel J.,é i

1 Ilean ocBoeHMsT AU CHMIIJIMHBI

HCHHMH OCBOCHHUA JUCHHUITIIIMHBI «OCHOBBI TCOpHUU TNIACTUYHOCTH U Pa3pYUICHUSI»

SABJIAKOTCA:
- (I)OpMI/IpOBaHI/Ie Y CTYJACHTOB 3HAHUM B 00JIaCTH TCOPHHU MIIACTUIHOCTU U PA3PYLICHUA,




- BIAJEHUE METOJaMHU UCCIICIOBAaHHUS HAMNPSHKEHUH ¥ CMEIIeHWH B IUIACTHYECKH
neOPMUPYEMBIX TellaX, a TAaKKE METOJaMH IPOTHO3MPOBAHUS pa3pyMICHUS B IUIACTHYCCKH
nepOpMUPYEMBIX Telax.

- 081a0emb O00CMAMOUYHBIM YPOBHEM 00WenpOdecCUOHAbHBIX U NPOPECCUOHAILHBIX
Komnemenyuil 6 coomeemcmeuu ¢ mpebosanuimu @IOC BO no cneyuanvrHocmu 15.05.01.
«llpoexmuposanue  MeXHONO2UHECKUX — MAWUH U KOMNIIEKCOBY, cneyuanuzayuu
«IIpoexmuposanue memantypeuieckux Mauur U KOMNIeKCo8y.

2 MecT0 IMCHHMILIMHBI B CTPYKType 00pa30oBaTeJbHOH IPOrpaMMbINOATOTOBKH
CHeUATNCTA

JucuunnnHa «OCHOBBI TEOPUM IUIACTUYHOCTH M pa3pyLIEHHUs» BXOAWT B BAPUATHBHYIO
yacTpb Os0ka 1 06pazoBaTeIbHON MPOTPaMMBI.

JUnst u3yueHust TUCIMITMHBI He0OXOIUMBI 3HAaHUs (YMEHUs, BiaJIeHHs), COPMHUPOBAHHBIE
B pe3yJibTaTe M3y4YeHHUs CIEAYIOUIMX TUCIUIUIMH 0a30BOW M BapuaTHMBHOW wyacTtei Onoka 1
obpazoBatenbHOi mporpammbl: b1.5.10 «Marematuka», b1.b.11 «®usuka», b1.B./IB.01.02
«Teopernueckas mexanukay, b1.b.17 «ConpoTuBieHne MmaTepuaioBy.

JlucuumiuHa JaeT TeOPeTUYEeCKyI0 MOATOTOBKY B OOJIAaCTH pacueTa W KOHCTPYHPOBAHUS
pPa3IMYHBIX METALTYPruyeckux MamunH. OCHOBBI TEOPUHM IUIACTHYHOCTH M pa3pyLICHUS
ABJISIIOTCS. YaCThI0 MEXaHUKH JAe(POpPMUPYEMBIX TNl U OJU3KO MPUMBIKAET K TEOPUU YIPYTOCTH,
U3y4Yamlled HampsbkeHuss W JedopManuu B YNPYTrUX 30Hax; Oojbllias YacTb OCHOBHBIX
IIPEJICTaBICHUNA TEOPUM YNPYTOCTH MCHOJB3YETCSI U B T€OpUHU IIIACTHUYHOCTH. Kypc «OCHOBBI
TEOpUHU ITUIACTUYHOCTH M Pa3pyLICHUsD» SBISETCS TeopeTHdecKoi 0a30if W 3HaHUS (yMeHus,
HaBBIKM) MOJy4YEHHBIC MPU U3YUYECHUHU JAHHON JUCIMIUIMHBI OyIyT HEOOXOIUMBI IIPU OCBOCHUHU
mucuuiuine: b1.B.07 «IIpoekTupoBaHye TEXHOJOTMYECKUX MAIlWH U KOMIUIEKCOB ITPOKATHOTO
npousBoacTBay, b1.B.08 «IIpoexktnpoBanue cucrem ruznpo- u naesMonpusoga», b1.B.J1B.04.01
«IIpoexkTrpoBaHNEe METAJUIyPrUYeCKHX IOJABbEMHO-TPAHCIIOPTHBIX MAaIIUMH», a TaK XKe
BBITOJIHEHHSI KYPCOBBIX pabOT U MPOEKTOB, BHITYCKHOM KBaTU(UKAIIMOHHON pabOTHI.

3 Komnerenuuu oOyyamomerocsi, ¢opmupyeMbie B  pe3yJbTare OCBOCHHUS
AUCHHMILIMHBI U IUVIaHNPYeMble Pe3y1bTaThbl 00y4eHust

B PE3YIBTATC OCBOCHHA IUCHHUILIIMHBI «OCHOBEI TECOpHHU ILIACTUYHOCTHU W PaA3PYLICHUSI
O6yanOHlHﬁCH JOJIKCH O6JI8.I[3.TB CJICAYIOIUMMU KOMIICTCHIIUSAMMU:

CrtpyKTypHBIi
ANIEMEHT [Tnanupyemble pe3ynbTaTel 00y4eHUs

KOMIIETEHIINH
ITK-12 cnocoO0HOCTBI0O oO0ecneYyuBATHL MOJACJMPOBAHME MAIIMH, JJIEKTPONPHBONOB,
TUAPONPHUBO/IOB, CPEeICTB I'MIPONIHEBMOABTOMATHKH, CHCTEM, Pa3JHYHbIX KOMILJIEKCOB,
NPOLECCOB, 000PYI0BAHUS H TEXHHYECKHMX O0bEKTOB H TEXHOJOrHYEeCKHX MPOLECCOB C
HCNOJIb30BAHUEM  CTAaHJAPTHBIX IMAKeTOB M  CPeACTB  aBTOMAaTH3HPOBAHHOIO
NPOCKTHPOBAHUS, IPOBOAUTH IKCIIEPUMEHTHI 110 3aJaHHBIM METOJUKAM ¢ 00padoTKON N
aHAJU30M pe3yJIbTaTOB

3HaTh - MEXaHU3MBbl YIPYTroH U IJIaCTHYECKOH Aeopmaluy;

- BEJIMYMHBI, XapAKTEPU3YIOLIUE HANPSHKEHHOE COCTOSIHUE TEINa;

- BEJIMYUHBI, XapaKTepusyrouuye aeopmaruto Tena;

- YCJIOBUS IUIACTUYHOCTH;

-OCHOBHBIE€ THIIOTE3bl TEOPUU IUIACTUYHOCTH M MX HCIHOJb30BAaHUE  JUIS
aHaJIM30B MIPOLECCOB 1e(hOPMUPOBAHHUS;

- (pu3nUecKre OCHOBBI pa3pyIIEHUSI METAILIOB;

- CBA3b pa3pylleHUs ¢ IUIaCTHYECKON edopmarueii;

- DJIEMEHTBI TEOPUU JAUCIIOKALINA;

- MEXaHU3MBI 3apO’KIECHUS TPELIVH

Ymern -HCII0JIb30BATH ITIOJIYUYCHHBIC 3HaHUA JJIA AdHAJIN30B IIPOLCCCOB




CrpykTypHBIT
ANEMEHT [Tnanupyemble pe3ynbTaTel 00y4eHUs

KOMITCTCHIHH
nepopMupoBaHuUs;
-ACTIONIb30BaTh TIOJydeHHBIC 3HAHWSA JUISI TNPOTHO3HPOBAHUS pa3pyLICHUS
MeTaia

Brnanets - METOJIaMH TEOPETHYECKOTO aHaJIM3a MPOLECCOB 1e(hOPMUPOBAHNS;
-METOlaMH NPOTHO3MPOBAHMS PpA3PYIICHHS MeTala TPH  PasIUIHBIX
nporeccax n1ehopMUPOBaHUS




4 CTpyKTypa M coep:KaHHue TUCHHUILINHBI

OO0mias TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHbIe euHuIbl 108 akas. 4acoB, B TOM YHCIIE:
— KOHTakTHas pabora — 81,7 akaz. 4acos:
— ayautopHas — 80 akaj. 4acos:
- JIekumu — 32 akaj. Jaca,
— MPaKT. 3aHATHS — 48 akaj. Jaca;
— BHeayauTopHas — 1,7 akaj. yacoB
— WHTEpaKTHUBHAs paboTa — 18 akaj. 4yacos;
— caMmocTosATenbHas pabota — 26,3 akaj. 4acoB;
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1. OcHOBBI TeOpHMH MNJACTHYHOCTH WU
pa3pyumeHust
1.1 BBenenue. Al 3 6/21 2,3  |H3ydenue u NOBTOpEHHE [Tpaktuueckas padora Nel I1K-12, 3
OCHOBBI TEOpUH IVIACTHYHOCTH )1 TEOPETUUYECKOI'0 MaTepuana,
paspymenusi. HayuHasi o0cHOBa cO37aHHsI HOBBIX BBIIIOJHCHHE [IPAKTHYECKOI
KOHCTPYKIIMM M TEXHOJIOTHYECKUX IPOLECCOB. paboThI
OcHOBHBIE TIPOOJIEMBI TEOPHU TIACTHYHOCTH H
paspylieHus 3Ha4YeHHe Kypca OCHOBBI TEOPHH
IUIACTUYHOCTH U Pa3pyLICHHs JJIsi HHKEHEPHOTO
00paszoBaHus.
1.2 Teopus nanpsikeHuii u 1edopManuii. A 5 6/21 4 N3yuenue u noBropeHue [IpakTuaeckast pabota No2 [K-12, 3
OO0iiee mpecTaBiIeHHEe O MEXaHU3Max YIPYroi TEOPETHIECKOr0 MaTepHalla,
W miactuyeckoi jgedopmanuu.  BenuuuHbl, o
BBITIOJIHEHHE MPAKTUYECKOU
XapaKTePU3YIOLINE  HAMPSDKEHHOE  COCTOSHHUE
Tena. HampsokeHnss Ha HaAKJIOHHOM IUIOINAJKE. paboThl
['maBHbIC HOPMaJIbHBIC HAIMPSHKESHHSL.
MakcuMasbHble  KacaTelIbHble  HalpsHKEHHS.




Pasznen/ tema
JICHATUTUHBI

Cemectp

AynuTtopHas
KOHTaKTHas paboTa
(B akaz. yacax)

JIEKITUU
usmabopar.
MPaKTHY.
3aHATHSA

CamocTosTenpHast
paboTa (B akaj. yacax)

Bun camocTosaTeapHON
paboThl

dopma TEKYIEro KOHTPOJISt
YCIIEBAEMOCTH U
MPOMENKYTOUYHOM aTTECTALUN

Kop u cTpyKTypHBIT
2JIEMEeHT
KOMIIETEHIINU

Oxrasrapuueckre HampspkeHus. ['eomeTpudeckoe
n300paxxeHue HaMpsKEHHOTO COCTOSIHMSI.
(dnarpamma nHanpspkenuit Mopa). MHBapuaHThI
TEH30pa HANpsHKEHUM. Y CIOBUSL PaBHOBECHS s
00BEMHOT0 HaNpsKEHHOTO COCTOSHUSI.

1.3 Beanunnsl, XapaKTepu3yomue
aedopmManmio Tesa. YpPaBHEHUS COBMECTHOCTHU
Wi HepaspbiBHOCTH jaedopmanunii. CropocTu
MepeMenIeHnid 1 CKopocTH nedopmariuii. CBs3b
MeXIly HampspkeHueM U nedopmanmeit. [Imockoe
HanpsHKEHHOE COCTOSTHHE u TTOCKast
negopmanus. OcecMMMETPUYHOE HampsHKEHHOE
COCTOSIHHE.

4 6/21

N3yuyeHne 1 MoBTOpEHKE
TEOPETUYECKOr0 MaTepraa,
BBIITOJIHCHUE ITPAKTUYECKOU
paboThI

[IpakTuyeckas padora Ne3

IK-12,
3yB

1.4 YciaoBue mIacTHYHOCTH

DHepreTUIecKoe yCJIOBHE IJIACTUYHOCTH.
I'eomeTpuueckuii  CMBICH  DHEPTETHYECKOTO
YCIOBUA TIIACTUYHOCTH. YacTtHbIe BBIpaXXCHUSA
YCJIOBHSI IUTACTUYHOCTH. BiusiHue cpeaHero mo
BEJIMYMHE TJIABHOTO HOPMAaJIbHOT'O
HaIlpsKCHUS.

5 6/21

N3yueHne n noBTOpEeHNE
TEOPETUYECKOr0 MaTepuaa,
BBIITOJIHEHHE NTPAKTHYECKOU
paboThI

[Ipaktugeckast padota Ne4.

IIK-12, 3

1.5 OcHoBHBIE TPEANOCHLIKH
npoueccos AeopMuUpoOBaAHUS
OCHOBHBIE TUIIOTE3bI TCOPUH TUIACTHYHOCTH M UX
WCIIOJIb30BaHUE  JJIi  QHAJIM30B  TIPOIIECCOB
nedopMUpoBaHUsl. YpPaBHEHUS IIIACTUYECKOTO
TEYECHUS. punnun moxoous. [punnun
HAUMEHBIIIETO CONPOTHBIICHUS.

MexaHu3Mbl 3apOKICHUS TpelwuH. Buael
paspyuieHusi. TepMUHOJIOTHS, CBSI3aHHAs C

aHaJIn3a

5 82U

N3yueHne u noBTOpEeHME
TEOPETUYECKOr0 MaTepuaa,
BBIITOJIHEHHE IPAKTUYECKOU
paboThI

[Ipaktuyeckas pabora Ne5

IIK-12, 3B




Pasznen/ tema
JICHATUTUHBI

Cemectp

AynuTtopHas
KOHTaKTHas paboTa
(B akaz. yacax)

JIEKITUU
usmabopar.
MPaKTHY.
3aHATHSA

CamocTosTenpHast
paboTa (B akaj. yacax)

Bun camocTosaTeapHON
paboThl

dopma TEKYIEro KOHTPOJISt
YCIIEBAEMOCTH U
MPOMENKYTOUYHOM aTTECTALUN

Kop u cTpyKTypHBIT
2JIEMEeHT
KOMIIETEHIINU

W3YYEHUEM IUIACTUYHOCTH U  pa3pylICHUS
METaJJIOB.  MeToAbl  MPOrHO3UPOBAHUS
paspyuienust metajia. Kputepuu npo4HoCTH

1.6 MeToabl TEOPETHYECKOT0  aHAJM3A
npoueccos gedpopMUpoBaHUA

3a/aull  TEOPETHYECKOro aHanu3a. PerieHune
middepeHInaIbHbIX  YPAaBHCHUH  PaBHOBECHS
COBMECTHO C YCJIOBHEM ILIACTHYHOCTH. MeTox
JIUHUIA CKONbXKeHus. Meton Oananca paOor.
BapuanuoHHbIe METOIBI.

[IporHo3zupoBanue pa3pyuieHuss MeTaia u
OmnpeNieJIeHue 3amaca IUIACTUYHOCTH TpHU
pasIUYHBIX Tporeccax  aehOpMUPOBAHMS
(npononbHas MPOKaTKa, BOJIOUEHHUE,
XOJIOTHAA 00BpéMHaA u JINCTOBAs
IITAMIIOBKA).

5 8/41

W3yyeHune v IOBTOpEHHE
TEOPETUYECKOTO MaTepHaa,
BBIMTOJTHEHUE MPAKTHYECKOM
paboThI

[TpakTrueckas padota Neb.

I1K-12 3yB

1.7 ®usnyeckne OCHOBBI Ppa3pylIeHUS
MeTAaJ/VIOB

OcHoBuble TOHATHA. Teopust ['puddurca.
Knaccudukamuss  tpemuH.  MexaHU3MBI
3apOKICHUS MUKPOTPEIIHH.
JucnokanmoHHble u b dy3nOHHBIE
MEXaHU3MBbI 3aPOKIACHHUSI MUKPOTPEIIHH.
DJIEMEHTHI TEOPUU JUCITOKAIIHIA.

Tunel TUCIOKAIINHA. [Tepenonzanue
JIACIIOKAIUH. Bekrop broprepca.
BoznukHOBeHUE u pa3MHOXKEHHE
Juciokaiui. B3anmonencTere AUCIOKauun

5 8/41

N3ydeHue u noBTOpEeHUE
TEOPETUIECKOro MaTepuaa,
BBITIOJTHEHHE MPAKTUUECKOU
paboThI

[TpakTrueckas padota No7

[TK-12 3yB




AynuTtopHas
KOHTaKTHas paboTa
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W — B TOM umcne, yacel, OTBEJICHHBIC HA pa0OTy B UHTEPAKTUBHOU opMme




5 Odpa3oBaTesibHbIC 1 HHPOPMAIIHOHHBIE TEXHOJIOTHH

Jns  peanmuzauuu  OpeayCMOTPEHHBIX  BHAOB  y4uyeOHOM  paboThl B KayecTBe
00pa30BaTEeNbHBIX TEXHOJOTUN B MPENOJaBaHUU AUCHUIUTMHBI «OCHOBBI TEOPUU TIIACTUYHOCTH
U pa3pyLICHUs» HUCHOJNb3YIOTCA MPAOUUUOHHAA W MOOYJIbHO-KOMNEMEHMHOCIMHAA
TexXHoJoruu. B mpouecce wH3ydyeHUs AUCLUIUIMHBI  MCIIOJB3YIOTCS  MH(OpMaMOHHbIE
TEXHOJOTHH, KOTOpble (OPMHUPYIOT U pa3BUBAIOT MpodeccroHalbHbIE HABBIKU. Y4YeOHBIM
IJIAHOM 171l OCBOCHUS! IUCLIMIUIMHBI TPETYCMOTPEHO 18 4acoB MHTEPAKTUBHBIX 3aHSATUH.

Jlexiuu mpoxonaar B TpaauimoHHON (opme, B popme mHbopManmonHnas nekius. [Ipu
MPOBEICHUN JIEKIM 0c000€ BHUMAaHHE YAENSETCS B3aUMOCBS3H PACCMATPUBAEMBIX TEM U
BONPOCOB ¢ JAeHCTByromMMH rocramu. llomHoe oBinajgeHHe TpeOOBAaHUSIMU JAaHHBIX TOCTOB
HeoOXoauMoO OyJeT CTyJeHTaM TpU UX JAIBHEUIIeH CaMOCTOSTEIBHONH TPaKTHISCKOM
JEeSTeNbHOCTH HA  CaMblX  Pa3HOOOPA3HBIX  MPEANPUATHUSAX  MAIIUHOCTPOUTENHHOW U
METaJUTyprU4eCKO OTPACIIN.

[IpakTiyeckue 3aHATHS TMPOBOIAATCS B HMHTEepakTuBHOM Qopme (18 4.). B pamkax

MHTEPAKTHUBHOTO  0oOydeHust  mpumenstorcs  [T-metomsl  (MCHONb30BaHUE  CETEBBIX
MYJbTUMEIUUHBIX YYEOHUKOB pa3paOOTYMKOB IPOrpaMMHOIO OO0ECIeUeHUs, 3JIEKTPOHHBIX
00pa30BaTEeNbHBIX PECYPCOB MO JTaHHOW qucHUILInHe). [Ipy mpoBeIeHNN MPAKTUYSCKUX 3aHATHIA
UCTONB3YIOTCS pabota B Komanae u meroabl IT, B mocrarouHoM oOBbeMe HCHOIB3YIOTCS
UMEIOIIMECs] MOJIENIH, 00pa3Ilbl U AIEMEHTHI Pa3InYHOTO 000pyIOBaHus, IUTAKAThI, GoTorpaduu
U pasznarouHble Marepuaibl. [IpakThdecKue 3aHsATHS IMOCBAILIEHBI OCBOCHUIO KOHKPETHBIX
YMEHHH W HaBBIKOB MPEATNOIAraéMbIX JaHHOW TUCHUAIIIMHOM.

6 YueOHO-MeTOANUYeCKOE 00ecTieueHre CAMOCTOSITeIbHOI padoThl 00y4aroIuXCs

CamocrosiTenbHasi paboTa CTYJIEHTOB HalpaBJieHAa Ha 3aKpeIUieHUE TEeOPETHUECKOTro
Marepuana, H3JI0KEHHOTO TIperojaBaTelieM, Ha MpopabOTKy TeM, OTBEACHHBIX Ha
CaMOCTOATENbHOE M3Y4YEHHUE, Ha TIOJITOTOBKY K MPAKTUYECKUM 3aHATHUSIM, TIOJITOTOBKY K 3a4eTy
10 TACIUIIIMHE.

dopma TeKyLIero

N Kou- KOHTPOJIS
Pazjnen/ tema Bua camocrositesibHOIM
BO yCreBaeMoCTH U
JUCHMIJIMHBI padoThI .
4acoB | NPOMEKYTOYHOI
aTTecTalun
1. OCHOBBI TEOPHUM MJIACTHYHOCTHU U Pa3pyllIeHUs1
1.1 Benenue Pabora ¢ nekimoHHBIM
OCHOBBI TeOpUM IUIACTHYHOCTH M | MAaTEPHUATIOM,
pa3pyuieHus CaMOCTOSITEIILHOE N3YUCHUE 23 [IpakTrueckas
yueOHOM TUTEepaTyphI. ’ pabora Nel
IToaroToBka k mpakTU4YECKOi
pabote Nel
1.2 Teopuss nanpsikenuid u | PabGora ¢ JIEKITMOHHBIM
nedopmanmii MaTepuanom,
CaMOCTOSITEIILHOE U3YUCHUE 4 IlpaxTireckas
y4eOHOMI TUTEPaTyPHI. pabora Ne2
IloaroroBka K NpakTUYECKOU
pabote Ne2
1.3 Beauunnsbl, xapaktepusymouiue | Padora ¢ 1eKHMOHHBIM 4 IIpakTrueckas
Aedopmanuio Teaa. MaTepHasnomM, pa6ora Ne3

CaMOCTOSTEIbHOE U3yUeHHE
y4ueOHOI TUTepaTyphl.

IToaroroBka K NpakTHYECKOU




dopma TeKyLIero
Pa3znen/ rema Bua camocTosiTeIbHOM Koa- KOHTPOJIH
JUCIUTITHHBI padoThI Bo yenesaemoctu u
YacoB | NPOMEKYTOYHOM
aTTecTalun
pabote Ne3
1.4 YcioBue IIIaCTUHYHOCTH Pabora ¢ neKIMOHHBIM
MaTepualoMm,
CaMOCTOSTEIHHOE U3yUeHIE 4 IIpakrirseckas
y4eOHOU JIUTEPATYPHI. pabora Ned
IToaroToBka K MpakTU4YECKOM
pabote Ned
1.5 OcHoBHbIe  mnpeanmochbuLIKH | PabGoTa ¢ JIEKITMOHHBIM
aHaJM3a MPOLECCOB | MaTepHasom,
AedopMupoBaHus CaMOCTOSTEILHOE U3yUeHHE [paxTuieckas
y4eOHOM IMTEPaTyPBI. 4 pabota Ne5
IToaroroBka K MpakTUYECKON
pabote Ne5
1.6 Metoabpl  TeopeTHYeckoro | PaGora ¢ JIEKITMOHHBIM
aHaJgmu3a HPOLECCOB | MaTepuasom,
AepopMuUpoOBaHUA CaMOCTOSITEILHOE U3ydeHHE IlpaxTrrecKas
3agauu TeopeTHYECKOro aHAJIN3A. yaeGHOM MHTEPATY L. 4 pabora Ne6
IToaroToBka K MpakTUYECKON
pabote Ne6
1.7 dusnyeckue OCHOBBI | PaboTa ¢ JIeKIIMOHHBIM
pa3pylIeHHus] MeTALI0B MaTephaoM,
CaMOCTOSTEIbHOE U3yUEHHE IlpakTiraeckas
y4eOHOI JIUTepaTyphl. 4 pabora Ne7
[MoaroroBka k mpakTU4YeCKOU
pabote Ne7
HToro mo aucumniainHe 26,3 Wrorossiii
KOHTPOJb (324€T)

OneHouyHbIE CpeACTBA JUISL TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH, TMPOMEKYTOUHOU
aTTECTAIlUU TI0 UTOTaM OCBOCHUS JUCIUILTUHBL:

CamocTrosiTeTbHAsA padoTa B X0/ie ayIMTOPHBIX 3aHATHI TIpeanoiaraeT: u3yuyeHue u
MOBTOPEHHE TEOPETHUYECKOT0 Marepuaja Mo TeMaM JeKIHid (10 KOHCIIEKTaM W Y4eOHOH
JTUTEepaType, METOAMYECKUM YyKa3aHUsM), PEIICHHE 3a/1ad, BBIMOJHEHUE WHIWBUIYaATbHBIX
pabor.

CamocTrosiTeibHAs PadoTa MOJ KOHTPOJIEM NMPenoaaBaTes MPEAnoIaraeT MmoAroToBKy
KOHCIIEKTOB U BBITIOJTHCHUE HEOOXOJMMBIX PAacdyeTOB MO pa3jieiaM JAUCIUILINHBI, PEIICHHE U
IpoBEpKa MpernoaBaTeneM padbot, paboTa ¢ METOAMYECKON JIUTEPATYPOH.

BHeayauTopHasi caMoCTOsITe/IbHASI paGoTa CTYAEHTOB IPEAIONaraeT MOJArOTOBKY K
MPAKTHYECKUM 3aHATHIM, H3yUYeHUEe HEOOXOAMMBIX Pa3/IeioB B KOHCIIEKTAX, YUEOHBIX MTOCOOUIX
U METOJAMYECKHX YKa3aHUsIX; paboTa CO CIPAaBOYHOM JIMTEpaTypoi, HCIpaBIICHHE OIIMOOK,
3aMeuyaHuii; paboTy ¢ KOMIBIOTEPHBIMH TMaKeTaMd M OJCKTPOHHBIMU  y4eOHHKaMU
pa3paboTYUKOB POTPAMMHOTO 00ECTICUSHHSI 1O TUCIIUTUINHE.

ITo naHHOii AMCUMIJIMHE MPeTyCMOTPEHBI Pa3InYHbie BUIbI KOHTPOJIS Pe3yJbTaTOB
00y4YeHHMs: meKywuti KOHTPOJb (IIPOBEpKa BBHIMIOJHEHUS 3allaHiii W paboThl ¢ y4eOHOM
JTUTEPATYPOit), nepuodureckutl KOHTPOIb O KaXIO0W TeMe TUCITUILINHBI, TPAKTHIECKHE PabOThI,
UMmMo206blli KOHTPOJIb B BUJIC 3a4eTa.

Ilpumepnuie ayoumopnuvie konmpoavuvie pabomot (AKP):



2.4. Bausinue cpeaHero no BeJAH4YHHE rJ1aBHOr0 HOPpMAJLHOro
HATIPSOKENH S

[lycTh IJIaBHOE HOPMAIBLHOE HANPMKEHHE O, WUMEET BEJIMYMHY, NpO-
MEKYTOUHYIO MeXIy O W O, T. €. YIOBIETBOPSETCS Kakoe-iubo 3 JBYX

HEPaBEHCTB
0,>0,>0; W 0,<0,<03. (2.13)

Takoe 10 BENHMYWHE HANUpPSDKCHHUE O 2 6y,[lCM Ha3bIBaTh CPEAHHM

ITaBHHM M 0003HaUMM O[O HE ClEAyeT CMEIMBATH CO CPEIHHM

1
HOPMaJIBHEIM HANpPDKEHHEM O, = —3—(0‘1 +0, + 0'3)]. HanpsokeHHss O M

O; B 3TOM clyyae OyayT KpaiHHMH (omHO M3 HHX MaKCHMalbHOE, APYTO€

MHEHHMaIbHOE). [[Isi yCTaHOBJICHU, KAaKOE U3 HANPDKECHAH SBIACTCA CPEAHAM
ITIABHBIM, HAI0 YUMTHIBATL 3HAKH HANPKERHH, a HE TOJBKO NX abCOMOTHYIO
BEJIMUHHY: MONOKUTENIEH0E HANPDKEHAE CIATAECTCA OONBINMM BHE 3aBHCHMO-
CTH OT abCOMOTHON BEIHYHHEl OTPULIATENBHOT0 HANIPSDKEHHUS; OTPHLIATEIEHOS
HANpPHKEHAE ¢ MEHbLIeH abGCOMOTHOM BENHIHHOM OoJIbLIE OTPHIIATENBHOIO C
Gombieit aBGCoMOTHOM BENMUMHONM, T. €. paccMarpuBaeTcs arebpanueckas

BEJIHYHHA HaNPKEHHA.
Bo3bmeM ciydait, korna G, = O = O,; TOIAa U3 YCJIOBHA Nja-

CTHYHOCTH (2.3) MOITy4uM "

(0, —0,) +((.)'3 --O'l)2 =20, otkyna

1
o,—-0y,=t0, wm 73 = :I:—Z—O's. (2.14)

3Haky £ MOCTABJECHBI TMIOTOMY, 4TO O 3 CUHMTACTCA CYUIECTBEHHO ITOJIO~

KUTENLHBIM, a PA3HOCTh O, — O COMJIACHO YCNOBMIO (2.13) MOMET HMETH
moboii 3nak.

[lycre Ttenep» O, = 0, = 0;.Torma, noacrapnis B ypPaBHCHHC
(2.3), umeem



o, = 666,67 MIla, 0z = 133,33 MI]a.

. OupenenuTh HaNpAXKEHHOE H ne(hOPMHPOBAHHOE COCTOAHHe

Ipumep 4 3
cransHoro Kyouka ¢ péépamu @ = 0,01 M, KOTOpBIt BCTABJIEH B ENDb Ge3 13-
sopa n Harsra (puc.1.22). Ilnara co 1EJIbI0 BBIMOJNIHEHA U3 HeAedopMupyemo-

ro marepuana. Tpenne KyOHKa O CTCHKH OTCYTCTBYCT. Kybux wa BEpXxHein
nomanke narpyxken gasnennem p = 1000 MITa, moxysie miactuanocrn =

= 210" MITa, koadduuuent Iyaccona n1 =0,5.

iz i

—————g

10

Puc. 1.22. K pewenuio npuMepa 4

Pernenme.
B ypasaenmix (1.54) ussecTHbiME BEIMIUHAMK OynyT 0; = - P,

Ox = 0, & = 0; 2 HEU3BECTHBIMH Ty, Ey, &;. [I0ACTABIAA U3BECTHBIC BEHYH-
HBI B CHCTEMY ypaBHenue (1.54) nonyyum

1
1
&g = E-,(—p - B,Sa}).
Pewas sty cucremy, nonyaum
gy = - 500 MIla; & = 0,0375; &, = - 0,0375.

= ay{

Kacarenphrie HalpPHKEHUA Ha BCEX IUIOIAAKAX paBHBI HYJIO, T. K. Ha
IIomankax z u x OTCYTCTBYET BHEIUHss CHABHraiolas Harpyska, a Ha wio-
IManke y oTcyTcTBYer TpeHue u CIABMIralomas cuna.



[pimep 2. HanpmxénHoe COCTOSHHUE 3a1aH0 TEH30POM Hanpsmkenuii (s
MIla)

400 0
Te= e —1C00 .
x £ —
oTHocuTenbHas aedopmarms no ocu 1 — &7 =0,15.
Onpenenurs:

1. OtHocHTenbHbIE AeopMalUN €2 H €3 U TIIABHBIC CLIBUTH.
2. Mozyns nnactuuHocTd £ 1 Moaynb ciura G.
3. iHTeHcHBHOCTD ed)opMaliHii £; 1 HHTEHCUBHOCTD AeQopManuii casura ;.

Pemenue.
1. Haxopnum cpeanee HanpspkeHWe:
410 - 27

Op=——3 107 = ~11"10% Mila

HeBuarop HanpskeHuii (cm. 1. 36a)

1500 0
Dg= * 100
* * -

OrHOCHTENbHEIE AeGopMaIuH 1o 0ciM 2 u 3

ol 3 oD -
=015 . .
Gy~Tzg 1500 L yzon

€= &y

na

I'naBHele ciBuru (cm. 1.41)
Yy = Ey— &7 = 0,14: Viz = &3 — & = 0,17; Yag = 83— &4 = -0,31.
Cymma neopmannit (cm.1,42 — 1,44):

g1+ & +£3=0,15+0,01-0,16=0;
Y12t y23 +931=0,14+0,17- 0,31 =0.

2. Moaynb nutacTHaHOCTH (cm. 1.55)

Ilpumepniuie unoueuoyanvnvie oomauwinue 3aoanusn (U/13):



2.4. BausiHue cpeiHero no BeJAH4YHHE rJIaBHOI0 HOPMAJILHOro
HATPSDKEN st

[lycTh IJIaBHOE HOPMATLHOE HANpPMKEHHE O, HMEET BEJIMYMHY, TpO-
MEXKYTOUHYIO MEXTy O W O, T. C. YJOBIETBOPSETCA Kakoe-ymbo H3 JByX

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

Takoe 1O BEJMYMHE HaupsHKeHHe O, OyneM Ha3piBaTh CPEAHHM

rTaBHBIM M 0003HAUMM O[Oy HE CHEAYET CMEMMBATH CO CPEAHAM
1
HOPMAJIGHBIM HaNpPsDKeHHEM O, = 5‘(0'1 +&F, + 0'3)]. Hanpsokenus O; ¥

O B 9TOM ciydyae OymyT kpaiinumy (OIHO B3 HAX MaKCHMAJIBHOC, JpYyToc

MUHHEMAIBHOE). [/ YCTaHOBIIEHHS, KaKOe M3 HaNpDKEHHH SBJIACTCS CPEHAM
IJIaBHBIM, HAJ0 YYMTHIBATE 3HAKH HANPSHKEHMH, 2 HE TONBKO HX abComOTHYIO
BEJIUMHY: TIONIOXHTENBHOE HANPDKEHAE CYMTASTCA OONBIIMM BHE 3aBCHMO-
CTH OT aOCOMOTHOM BEHYMHEl OTPHLATENBHOTO HANPDKEHUS; OTPULIATEIBEHOC
HANPpSHKEHHE ¢ MEHbIIeH abCOMOTHOMH BENHINHON OoJble OTPUIATENBHOIO C
Gonpmieii aOCOMIOTHOM BETMYUHOM, T. €. paccMarpuBaeTci amrebOpandeckas

BeJIMYHHA HANPLKEHHUSL.
BossmeM cilyuaii, korga O, = Oqp = O}; TOFAA W3 YCIOBHA IUIa-

CTHYHOCTH (2.3) MOIyYHM :

(0,-0,)° +(O'3 -0, )2 =207, otkynma

1
s, 6 2.14
2 O-S ( )

o,—0;=t0, wm 7; =%

3Hak¥ * [OCTaBJIEHEI MOTOMY, YTO O; CUMTACTCs CYIIECTBEHHO MOJIO-

KUTCIBHBIM, @ Pa3sHOCTh O, — O COMJIACHO YCNOBMIO (2.13) MOXET NMETh
moboii 3nak.

[ycrs Teneps O, = Oy = 0;.Torna, MojcTaBnsis B ypaBHEHHE
(2.3), umeem



1
o’l _-()'3 :’io". HIIH r13 = i"_‘o-_g,

2

T. €. ONAThH MOJIYHHIIH BBIPAKCHHC (2.14), 4TO ¥ B TPEABIIYIIEM Cliydae. Sy
3aBHCHMOCTH CJIOBECHO MOXHO opMyIHpOBATE TaK.

ITpu cpednem 21a6HOM HOPMATLHOM HANPAJCEHUU, PAGHOM 00HOMY y3
KpaiinuX, MAACMUNEcKoe COCMOSHUe HAcmynaem, eCiu pasHoCmb Kpaiinux
27A6HBIX HOPMANLHBIX HANPANCEH U PABHA HANPANCEHUIO MEKYHeCmu unu ecny
coomeemcmeyioujee 21agHoe KacamejibHoe HANpAdJlCeHue paeHo nonosume ug-
NPAJICEHUS MeKyYecmu.

Cpenﬂee INIABHOE HOPMAJIBHOE HANPAKCHHC O iy T O cr MOXET u3-

MEHATBECH JIMIIE B NIpeAenax Mexay oy 1 O3 (B MpOTUBHOM CNyuae OHO ca-
MO CTaHeT KpailHMM, a KaKoe-TO ApYroe — NPOMEeXYTO4HbIM). Bo3bmem Te-
Nnepek CpeaAHES 3JHAYCHUC (o) 2 .

0,10,

O. =0 _——
2 F
2

B 3TOM cnyyae HanpsbkeHMe O, HE TOJIBKO YIOBIETBOPJET He-
paBeHCTBY (2.13), HO U gBNAETCA CPEAHUM HOPMAJIEHBIM HANpPHKEHUEM BOOO-
me:

oy o, o o,t0
— 2 — 2 - i | 3
Oy =0er'=0 = = >
3 2
a 1eOpMHPOBAHHOE COCTOSHNE — IUIOCKHM. TToncTaBnasd 310 3HaYeHue O, B
YCIOBHE IUIACTHYHOCTH (2.3), noxy4um

2
o, | +(o,-0,) =207

5!

2
& TiF g,+0
JI__% 4 .__1_2_3_
OTKyza
3 2 2]
E(O-l _0-3) 220.5

W, HaKOHell, KaK ¥ paHbie (2.10),

2
Gy =0y =Tl .,
NE)
U3 cpasuenus BBIpWKEHHMI (2.14) u (2.10) cnenyer, uro mia moboro
BHAYCHUA O, = O~ MOXHO HaNMCATh

o, -0, =+f0. 2.15)



(93 - o —
max ~ O min = S0, (2.15a)
rae [} - nepeMenHblii KodhGUUMEHT, u3MeHsIOmmIics B Heznar
3HAYUTENBHBIX Npe-

nenax: ot 1 7o 7_5 =1,155 u nocruraommii wanGomsmel BemmmIL npu

IockoM NeOPMHPOBAHHOM COCTOSHHM. DTOT K03 dUIMENT Ha3bIBAIOT KO-

sppuumenToM Jlone nmo uMeHu Y4&HOro, sKCIepUMEHTATBHO NPOBEPHBIIIErO
YCIIOBHE IUTaCTHYHOCTH

YpaBHeHue (2.15) sBagercs ynmpomeumHo# 3anu-
ChI0 YCJHOBHA NJNACTHYHOCTH. KM MOXHO nons30BaThCs NpH pac-
CMOTpPEHHMH OOBEMHOTO HANPMKEHHOTO COCTOAHUS KAk IPUONHIKEHHBIM, HO
bonee NpOCTEIM, YeM ycnoBue (2.3). Bripaxkas ke pasHOCTB ITIaBHBIX HOp-
MAJBHBIX HaNPXKEHUH Yepe3 INIaBHOE KacaTe/bHOe HANPSDKEHHUE, TIOMYTHM

1
Tiy == ii pPo .. (2.156)
[ToHATHO, 9TO MOCKONBEKY HANpPKEHHA O, 0, W O3 paBHOIPABHBHI,

MOCTOJILKY MOXKHO Hamucath HepaBeHCTBa (2.13) mpy mobsIxX apyrux koMOu-
HAIMAX HHIAEKCOB, OTYEr0 BCE NANBHEHIME BLIBO/IbI HE H3MEHSTCA.
IIpu pewenuu dce KOHKpemHouIx 3a0ay He0bXxo0umo evlbupams uHOEK-
CBl, COOMGEMCMEYIOWUe YCA0SUAM 3A0ayu, M. e. GbIACHAMb, KaKoe 21asHoe
HOPMAbHOE HanpANCEHUE ABNAeMCA CPEOHUM U KAKUue — KPAatiHuMI.
YIpOIEHHO#H 3anuCchi0 YCIOBHA IJIACTHYHOCTH MOKHO NOJIL30BATHCA M
NpH PacCMOTPEHHUM 33/1a4 Ha IUIOCKOE HampsmKeHHOe cocrosHue. Ho 3nech

HAl0 YYUTHIBATH HANMpsHKeHHe O, = 0, KOTOpOe MOXET OBITH M KPaHHUM, H

cpensum. Ecii Hanpsbkesust O B O3 KMEIOT PasHble 3HaKH, T. €. 0,03 <0,
TO HaNpshKeHHe O, ABNAETCA cpefHuM. Ecm ke O U O3 NOJOKHTE/BHEI
(0,0,>0), T0 0, MUHUMANBHOE; €CTM O W O3 OTPHUATENBHEL (0,03 >0),

TO ') MaKCHMaJIbHOE, HITH BOOOWIE, eclii 0,04 >0, 10 0, Oyner kpainuM.

Ecnu i Beex cimyuaes npusath B = 1 (T. €. He yUHTHIBATH BIMAHHSA
CPEHEro TNABHOrO HOPMANBHOTO HANPSUKCHHS), TO YCJIOBHE IIIACTHYHOCTH
Jnis o6u1ero ciryyas BHIPA3UTCH TaK: |

o‘l._..o-z_-__--f_-o"s’0"2-—0‘3=i()'s,0'3—0'1$:t0's; (2-16)

1 1 i1
T =X-0,57) =i'2‘0' T3 —-iEO's- (



Takoe yCIOBHE IIACTHIHOCTH MOXHO C(HOPMYJIMPOBATE CHEAYIOMHM
ofpasom:

nAacmuYecKoe COCMOoAHUE HACMYynaem u nOOOEPICUBACMCH, ecu -
Ha u3 pasHocmen 08YX 21AGHbIX HOPMANbHLIX HANPANCEHUU CMAHOBUMCA pag-
HOUl HANPANCEHUIO MEKYYECmU 6He 3AGUCUMOCIYU OMm 3HAYEHUU 08yX Opyzux,
m. €. He3aBUCUMO Om BLAUYUHBL CPEOHE20 2IABHO20 HANPANCEHUAL.

Huaye MOXHO cka3aThk Tak:

niacmuyeckoe COCMoOsAHUe Hacmynaem, eCiu Kakoe-1ubo 00Ho uz
2NABHBIX KACAMENLHBIX HANPAJICEHUU OOoCmuzaem 6eauduHsbl NON08UHb Ha-
NPAJICEHUS MeKyYecmu.

3TO0 YCIOBME IUIACTHYHOCTH HOCHT HAa3BaHME YCJOBHSA IMO-
CTOSHCTBA TIJAaBHOTO XKacaTelbHOTrO0 HAUPAXKEHHT HIH
YCIOBHSA MOCTOSHCTBA PA3HOCTH FHABHBIX HOPMAalbHBIX
Hanpsaxednun. Ono Osuto Beickazaso I'. Tpecka u paspaborano b. Ces-
BenaHom 3nayuTeNBHO paHblle, yeM Obuio chopMySIHpoBaHO Oonee TOIHOE
3HEPIreTHYECKOE YCIOBHE INTACTUYHOCTH. |



7 OnieHOYHbIE cpeacrea AJid MpoBeaACHUS l'lpOMC)KyTO‘lHOifI aTrreCcTalnum

a) [lnanupyembie pe3yabTaThl 00y4eHUsI U OLIEHOYHbIE CPEACTBA IJIsl MPOBeAeHHUs POMEKYTOYHOM aTTecTalllu:

CrpyKTypHBII
DJIEMEHT
KOMIIETEHIINU

[Tnarupyemblie pe3yinbTaThl 00ydeHUS

OneHoyHbIE CpeCTBA

IIK-12 cnoco0HOCTHIO o0ecneYyuBaTh MOJAEJMPOBAHHME MALIWH, JIEKTPONPHBOIOB, T'HMIPONPHBOAOB, CPEACTB TI'MAPONHEBMOABTOMATHKH, CHCTEM,
PA3JIMYHBIX KOMILIEKCOB, IPOLECCOB, 000PYA0BAHHUSI U TeXHHYECKHUX O0BEKTOB M TEXHOJOTMYECKHMX INPOLECCOB € HMCNOJIb30BAHHEM CTAHIAPTHBIX
NIAKeTOB M CPEACTB ABTOMATHU3HPOBAHHOIO NPOEKTHPOBAHUS, MPOBOIMTH JKCIEPHMMEHTHI MO 33aJaHHBIM METOJAMKAM C 00padoTKOl M aHAJIM30M

pe3yJIbTaToB
3HaTh -MEXaHU3Mbl ~ yOPYrol UM  IUJIACTUYECKOU Bonpocsl k 3auery

nedopmanuy; 1. OOwree npeacTaBieHUE O MEXaHU3MaX YNPYrou U riacTu4eckon nedopmanuu.

- BEJINYUHBI, XapaKTEPU3yOLIUE 2. BenuuuHsbl, XapakTepu3yIOILIKE HAMIPSKEHHOE COCTOSTHUE Tela.

HaIpsHKEHHOE COCTOSIHUE TENa; 3. HanpsokeHns Ha HAKJIIOHHOM IUTONIAAKE.

- BEJIMYMHBI, XapaKTepU3yoIue aeGopMaIiio 4. T'naBHBIE HOPMaJIbHBIEC HAIPSKEHUSI.

Tena; 5. MakcumanbHbIe KacaTeIbHbIE HANPSKCHUS.

- YCJIOBHS IUTACTUYHOCTH; 6. OkrasapuyecKue HampsHKeHUs.

-OCHOBHBIE TUIIOTE3bl TEOPUU IUIACTUYHOCTH U 7. T'eomerpudeckoe M300pakeHNE HAIPSKEHHOTO cocTosHuA. ([narpaMma HanpspKeHUN

MX UCIOJIb30BaHUE MJI1 aHAJIM30B MPOLECCOB Mopa).

neopMUPOBAHUS; 8. HBapuaHTBI TEH30pa HAIIPSKEHUM.

- (puzMUeckre OCHOBHI pa3pyIICHUSI METAIIIOB; 9. VYcnoBus paBHOBECHS A7l 00BEMHOTO HANPSHKEHHOTO COCTOSHUSL.

-CBS3b  pa3pylieHuss C  IUJIAaCTUYECKOH 10. Bennuunsl, xapaktepusyomue aehopmaliiio temia.

nedopMarmei; 11. YpaBHeHUs: COBMECTHOCTH WU HEPA3PBIBHOCTH Ae(opmariuid.

- 3JIEMEHTBI TEOPUH JTUCIOKALNA; 12. CxopoCTH IEPEMEIICHU U CKOPOCTH JAe(POPMAIIHIA.

- MEXAaHU3MBI 3aPOXKICHUS TPEIIUH 13. CBs3b MeX Iy HaMpsDKEHUEM U epopmarueii.
YMeTh -ACIIOJb30BaTh IIOJIYYEHHBIE 3HAHUA UL 14. ITnockoe HAIPSXKCHHOC COCTOSAHUE U ITIJIOCKasd He(i)OpMaHI/IfL

aHAJIM30B MIPOIIECCOB IehopMUpPOBaHUS; 15. OcecuMMETpUYHOE HANPSKEHHOE COCTOSIHUE.

-UCIIOJI30BaTh  IIOJYYEHHBIE 3HAHUA UL 16. 9H€pFCTI/IT-IeCKO€ YCIIOBUC IIJIIACTUYHOCTH.

MIPOTHO3UPOBAHUS Pa3pPYyIICHHS METAJIJIa 17. 17. 'eoMeTpuYeCKUl CMBICII 3IHEPreTUYECKOTO YCIOBUS IJIACTUYHOCTH.
Brianers -METOJaMI TEOPETHYECKOr0 aHANIM3a 18. HacTHbIE BBIpAKEHUS YCIOBUS IUIACTUYHOCTH.

IPOLECCOB AeOPMUPOBAHHUS; 19. BiusiHre cpeHero mno BEeIMYUHE II1aBHOTO HOPMAJIbHOTO HAIIPSKEHUSI.

~METOJAMH IIPOTHO3HPOBAHHMS Pa3pyLIEHHS 20. OcHOBHBIE THIOTE3bl TEOPUH IIACTUIHOCTH U UX UCIIOJIb30BAHUE JIJIsI aHATN30B

MeTallla ~ IPU  pasiIn4HBIX  IIporeccax NPOLECCOB AePOPMHPOBAHHS.

nedopMUpOBaHUS 21. YpaBHEHHs IUTACTUYECKOTO TEYEHUS.

22. IlpuHuun nogoous.




CrpyKTypHBIit
JIIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHoyHbIE CPECTBA

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.

[IpyHIMIT HAUMEHBIIETO CONTPOTUBIICHHUS.

3aaun TEOPETUIECKOr0 aHAIHM3a MPOIIECCOB AePOPMUPOBAHUSI.
Pemenne muddepeHanbHbIX ypaBHEHH PABHOBECHS

COBMECTHO C YCJIOBHEM IUIACTUYHOCTH.

MeTto1 TUHUNA CKOJIBKEHUS.

Meton 6ananca paborT.

BapuanunoHHbIE METOIBI.

O uém rosopur Teopus I'puddurca.

Kak xnaccuduuupyrorces TpeluHsl.

Kakue MexaHu3Mbl 3ap0oxKACHUS MUKPOTpelnH Bl 3Haete?

Urto Takoe JUCIIOKAIMOHHbIE MEXaHU3MBbI 3ap0K/I€HUSI MUKPOTPEIINH?
Yro takoe auddy3noHHbIE MEXaHU3MBI 3aPOXKICHUS MUKPOTPEIINH?
HazoBuTe THIIBI TUCITOKAITHA.

Kaxk mpoucxoaut nepernonzanue JUCIOKaIi?

Urto Takoe BekTop broprepca?

Kaxk mponcxoaut BO3HUKHOBEHHE M Pa3MHOKEHUE JUCIOKAI?

Kax mpoucxonut B3auMoAeiicTBUE JUCTOKAIIHI?

HazoBute MexaHu3Mbl 3apOKAECHUS TPEIIHH.

Kakwue Bbl 3HaeTe BUABI pa3pylieHus?

Ha3oBuTe 0OCHOBHBIE TEPMUHBI, CBSI3aHHAS C U3YUYEHUEM IIJIACTUYHOCTHU U
pa3pyLIeHHs] METAJUIOB.

Yro Takoe TEXHOJIOTUYECKASI MIIACTUYHOCTh?

Kakue MeTopl MpOrHO3UpOBaHUs pa3pyLIeHHs MeTaslla Bbl 3HaeTe?
Ha3oBute 0CHOBHBIE KPUTEPUH MPOYHOCTH.

B uém cyTh meTona Kokpodra-Jlatama?

B uém cyTh meTona Konmoroposa?

B uém 3axitouaeTcst aNropuT™ NpOrHO3UPOBAHKE Pa3pyLICHHsI METAJIA U OIPEIEICHNE
3arnaca MIaCTUYHOCTH.

Ilpakmuueckue pabomoi

1.

[IpakTuueckas padora Nel

2. Ilpaxtuueckas padota Ne2
3. Ilpaktuueckas pabota Ne3




CrpyKTypHBIit
JIIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl 00ydeHUs

OneHoyHbIE CPECTBA

4. Ilpaktuueckas pabora Ned
5. Ilpaktnueckas pabora No5




0) Ilopsanox mpoBeneHHsl NMPOMEKYTOYHON ATTeCTAllMM, NOKA3ATeJM M KPHUTEPHH
OLICHUBAHMSA:

IIpoMexyTouHas arrectanuss IO JAUCHUIUIMHE «OCHOBBI TEOPUM IUIACTUYHOCTH U
pa3pylIeHHs» BKIFOYAET TEOPETUYECKHUE BOIPOCHI, MO3BOJISAIOIINE OLCHUTh YPOBEHb YCBOEHUS
o0yYaromuMuCs 3HAHUN U MPaKTHUECKUE 3a/1aHUs, BBIBISIOIUE CTENEHb C(HOPMUPOBAHHOCTH
YMEHHH U BIaJCHUNA, IPOBOAUTCS B (hOopMeE 3ayeT.

3ayer 1o JaHHOM TUCHMIUIMHE MPOBOJUTCS B YCTHOM (pOpME MO BOIPOCaM.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3a4ema:

— Ha OUEHKY «3aumeHo» — OOYyYarOIIMICS TIOKa3bIBa€T CPEIHUN  YPOBECHb
c(OPMHPOBAHHOCTH KOMIIETeHLMH. BcecTopoHHee M CUCTEMaTHYECKOE 3HAaHHE OCHOBHBIX
OTIPENICIICHU M TIOHATHH, YMEeT KOPPEKTHO BBIpaKaTh M apryMEHTHPOBAHO OOOCHOBHIBATH
MIOJIOKEHUS TPeJAMETHON 00JIaCTH 3HAHMSA, BJajieeT MPO(ECCHOHANBHBIM S3bIKOM MPEAMETHON
o0JlacTH 3HaHWS, 3HAET MEXaHW3MBI YNPYroW W TUIACTHYECKOW jaedopMalviu; BEITHYHHEI,
XapaKkTepU3yI0Iue HANPsHKEHHOE COCTOSIHUE Tella; BEIMYMHBL, XapaKTepu3ytomue aedopmariuio
TeJa; YCIOBHS TUIACTUIHOCTH; OCHOBHBIEC TUTIOTE3BI TEOPUH TUITACTHYHOCTH M X MCTIOJIh30BaHUE
IUIsL QHAJTM30B MPOLIECCOB J1e(OPMHUPOBaHUS; (PU3NUECKHE OCHOBBI pa3pyIlIeHUs] METAIIOB; CBS3b
paspylieHusi C IUIACTUYeCKOl jaedopMariiell; SJIeMEHTHl TEOpHUH AHMCIOKAIlUi, MeXaHH3MbI
3apOXKJICHUs] TPEIIWH, YMEET HCHOJb30BaTh IOJyYCHHbIE 3HAHMS JJS AaHAJIU30B IPOIECCOB
neGopMHUpOBaHUS; WCIIONB30BaTh IOJNyYEHHBIE 3HAHWUS JUIS MPOTHO3UPOBAHHS pa3pyIICHUS
MeTajula, BaJieeT METOIaMH TEOPETHUECKOT0 aHai3a MpoIeccoB Ae(opMUpOBaHUS;, METOIaMU
MIPOTHO3MPOBAHMUS PA3PYIICHUS METaJUIa IPU Pa3IMIHBIX Mpolieccax 1ehOpMUPOBAHHS.

— Ha OUEHKY «He 3aumeHo» — OOydalolIuiics JAeMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOTO MaTepuaja, JOIyCKaeT CYIIECTBEHHBbIE OMMOKKA, HE MOXET TI0Ka3aTh
MHTEJUICKTYaJIbHbIC HABBIKU PEIIEHUS MIPOCTHIX 3aad.

HTorosas arrecranusi mo AUCHUILINHE «OCHOBBI TEOPHU TUIACTUYHOCTH M Pa3pyIICHUSD)
BKJIIOYA€T  TEOPETUYECKHE  BONPOCHI,  TO3BOJIAIONIME  OLEHUTh  YPOBEHb  YCBOCHHUSA
00yJaroIMMUCs 3HAHUH, ¥ IPAKTUYCCKHUE 33aHMs, BBISBISIONINE CTETIEHbh CPOPMHUPOBAHHOCTH
YMEHUH U BaJleHUH, TpoBoaUTCs B popMe 3aueTa (2 cemecTp).

8 YueoHo-MeToqUUECKOe M MH(POPMAIIMOHHOE 00ecTiedeH e TN CIUITHHBI

a) OcHoBHas JIUTEpaTypa:
1. [laruBamueBa, I'. H. OcHOBBI TmutacTHueckoir nedopmaruu Tpu 00paboOTKe METaioB
naBieHueM : ydebnoe mocobwe / I'. H. IllaruBanmeBa, C. M. l'onoBuzaun ; MITY. -
Marnutoropck : MITY, 2018. - 1 o»snekrpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload7name=3602.pdf&show=dcatalogues/
1/1524553/3602.pdf&view=true (mata oOpamenus: 01.10.2019). - MakpooobekT. - Tekcr
a51eKTpoHHBIN. - ISBN 978-5-9967-1194-9.

0) JlonosiHNTE/IbHAS JINTEpaTypa:

1. benan, A. K. IIpoektnpoBanne u ucciej0BaHNE MEXaHU3MOB METAJUTyPrUYECKUX MAIINH
: yue6Hoe nocobue / A. K. benan, E. B. Kynukosa, O. A. benan ; MI'TY. - Marauroropck :
MI'TY, 2018. - 1 3JIEKTPOH. OTIT. JTUCK (CD-ROM). - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3520.pdf&show=dcatalogues/
1/1514338/3520.pdf&view=true (mara obOpamenus: 01.10.2019). - MakpooobekT. - Tekcr

NeKTpOHHBIN. - ISBN 978-5-9967-1113-0.

2. Pymsannes, M. N. OOpaGoTka MeTaluIOB [JaBIEHMEM W XapaKTEPUCTUKH KauecTBa
npoayKiun : yaeonoe nocodue / M. U. Pymsaues, H. M. Jlokotynuna, A. b. Momnep ; MI'TY. -
Marnautoropck : MITY, 2013. - 1 o»saextpon. onrt. auck (CD-ROM). - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=1394.pdf&show=dcatalogues/
1/1123849/1394.pdf&view=true (mara obpamenus: 01.10.2019). - MakpooobekT. - Tekcr

3JEKTPOHHBIMN.



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=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
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

3. Uykua, M. B. Teopuss U TEXHONOTHS MPOU3BOJCTBA KOMIO3UIIMOHHBIX MAaTEPUaJIOB.
MexaHuKa pa3pylIeH!s] KOMIO3HIIMOHHBIX MaTepHaioB : yueOHoe mocodue / M. B. Uykun, M.
A. Tonsakosa, M. II. bapeimaukoB ; MI'TY, [kad. MuMT]. - Marauroropck, 2010. - 133 c. :
wr, T1abm. -  URL:  https:/  https:/magtu.informsystema.ru/uploader/fileUpload?

name=335.pdf&show=dcatalogues/1/1074126/335.pdf&view=true (mara oOpareHus:
01.10.2019)

4. Hlemmyposa, H. I'. O6paboTka MeTaiioB aaBineHueM (00muii kype) : yueOGHoe nocodue /
H. I'. emmypoga, JI. O. ITycroBoiitoB ; MI'TY. - Marautoropck, 2013. - 142 c. : ui., cxemsl,
TabJI. - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=618.pdf&show=dcatalogues/1/1107823/618.pdf&view=true (mara oOparieHus:
01.10.2019). - MakpooOBeKT. - TekcT : 3nekTpoHHbIH. - ISBN 978-5-9967-0381-4.

B) MeToauyeckne yKkazaHus:

1. Kupkun, 10. B. MonTaxk Metauryprudyeckux mMamuH : npaktukyM / FO. B. XXupkun, A.
B. AHLIyHOB ; MI'TVY. - Marnutoropck : MI'TY, 2017. - 59 c. : uin., Tabi., cXeMbl, 3CKHU3bI, (OT.
URL: https://magtu. mformsvstema ru/uploader/fileUpload?

name=3633.pdf&show=dcatalogues/1/1524754/3633.pdf&view=true (mata oOpartneHus:
01.10.2019). - MakpooOBeKT. - TEKCT : 3IeKTpOHHBII. — MakpOOOBEKT.

2. Kupxun, 0. B. Dkcrutyatanuss MeTaUTypruyecKMX MamuH : npaktukym / FO. B.
Kupkun ; MITY. - Marauroropck : MITY, 2017. - 51 c. : wm, Ttabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3259.pdf&show=dcatalogues/
1/1137142/3259.pdf&view=true (mara obOpamenus: 01.10.2019). - MakpooObekT. - Tekcrt :
3JIEKTPOHHBIMN.

r) IlporpammHuoe odecnneuenue u UHTEpHET-pecypcehl:

HanmenoBanune 11O Ne forosopa Cpok AelCTBHS JUICH3UN
Windows 7 J-1227 ot 8.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
KOMIIAC 3D V16 J1-261-17 ot 16.03.2017 6eccpoyHO
7 Zip CBob6oaHO pacnpopcTpaHsie- OeccpouHo
Moe
FAR Manager 10_?860211{0 PaCTIpOCTparseMoe 06eccpodyHo
MS Office 2007 Ne 135 o1 17.09.2007 6eccpoyHO
1. bubmuoreka @®I'BOY  BIIO  «MI'TY» [Onektponnsiii  pecypc]. —  Pexum

nocryna: http://www.magtu.ru/, cBo60IHbIN. — 3ari. ¢ skpana. — 3. pyc.

2. T'OCTet ECK]] [D5nekTpoHHBIM pecypc]: mopTaa HOPMATHUBHBIX TOKYMEHTOB. - Pexum
nocryna: http://www.opengost.ru

3. TOCTm  ECK]I [OnekTtponHbiii  pecypc]: oTkpeiTas ©6aza ['OCToB. - Pexum
nocryna: http://www.standartgost.ru

4. TOCTem ECK]J [Onektponnsiit  pecypc]: bubmuoreka ['OCToB W  HOpMaTHBHBIX
JOKYMEHTOB. - Pexxum nocryna: http://www.libgost.ru.

5. TocymapcTBeHHass MyOIWYHAs HAyYHO-TEXHUYecKass Oubnuoreka Poccum [DnekTpoHHBIN
pecypc]. — Pexxum gocryma: http:/www.gpntb.ru, cBoGoaHbIi. — 3ari. ¢ 3kpaHa. — 3. pyc.,
aHrII.
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https://magtu.informsystema.ru/uploader/fileUpload?name=335.pdf&show=dcatalogues/1/1074126/335.pdf&view=true

6. IlouckoBas cuctema Akanemus Google (Google Scholar). — URL: https://scholar.google.ru/
Wudopmanmonnas cucrema — EamHOe OKHO moctyma K HWH()OpPMAalMOHHBIM pecypcam. —
URL: http://window.edu.ru/

7. Poccuiickasg rocyaapcTBeHHas OuOianorexka [OnekTpoHHBIM pecypc| / Llentp undopm.
texnonoruit PI'b ; pen. Brnacenko T.B. ; Web-mactep KosnmoBa H.B. — DOnekrpoHn. nas.
— M. : Poc. roc. 6-ka, 1997— . — Pexum nocrtyna: http://www.rsl.ru , cBoO0HBIN. — 3ari. ¢
sKpaHa. — 3. pyc., aHrI.

8. ®degnepanbHOE TOCYIApCTBEHHOE OrO/KEeTHOE YyupexaeHue «®DenepanbHblii HHCTUTYT
NPOMBIIIICHHOM coOcTBeHHOCTHY». — URL: http://www.fips.ru/

9 MaTepuajibHO-TeXHUYECKOe o0ecneyeHue TUCIUIJIMHBI (MOYJIsl)

MaTepI/IaJ'ILHO-TeXHI/I‘-ICCKOG obecrieucHue JUCHUIIIIMHBI BKJIFOYACT:

Tun u Ha3BaHUe ayIUTOPUH OcHalleHue ayJuTOpuu

MynbsTUMEANIHBIE CPEACTBA XPAHECHHUS,

Ayautopus Juist JIEKIIMOHHBIX 3aHATUN nepesavy v mpeocTaBieHus: HHGOpMaIuu.
Bupgeoposiuku (mpusararoTcs)

Y4eOHble ayAUTOPUU IJIs TPOBEICHUS [lepcoHasibHBIE KOMITBIOTEPHI ¢ TAKETOM MS

MPaKTUYECKUX 3aHITHH, TPYNIOBBIX U Office, BeIxo0M B IHTEpHET 1 ¢ JOCTYIIOM B

WHJUBUTyaJIbHBIX KOHCYJIBTALIMM, TEKYIErO ANEKTPOHHYIO0 UH(DOPMALIMOHHO-

KOHTPOJISL U IPOMEXKYTOUHOM aTTecTaliu 00pa30BaTeNbHYI0 Cpely YHUBEPCUTETA

[TomemeHus At CaMOCTOSITENEHOM PabOThI [IepcoHanbHbIE KOMITBIOTEPHI C TAKETOM

oOyJaronuxcs MS Office, KOMIIAC 3D V16, BeIxoa0M B

WuTepHer u ¢ 1ocTynom B
AIIEKTPOHHYIO UH(POPMALIMOHHO-
00pa3oBaTeNbHYIO Cpe/ly YHUBEPCUTETA

[Tomemenne 1 XpaHeHUs 1 Cremutaxku 71t XpaHEHUsI y4eOHOTO
MpOoQUIAKTUIECKOTO 00CTYKUBaHUS y4eOHOTO | 000pYIOBaHMS.

o0opyI0BaHuUs [xads! 1151 XpaHeHHUs y4eOHO-
METOAMYECKON JOKYMEHTAINH, y4eOHOTO
000py1OBaHUS U y4eOHO-HATIISTHBIX
nocoOuil.
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