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1. Ilenu ocBOeHHs TUCHHIIHHDL.
K OCHOBHBIM IeJISIM OCBOSHHS IHCLMILIHHEL «Teopusi 00paloTKH METAJLI0B
JaBJeHHEM) CIeIyeT OTHECTH:

- HOArOTOBKA CTYAEHTOB K JEATENBHOCTH B COOTBETCTBHH C KBaTA(PUKATHOHHON
XapaKTepUCTHKOH Oakanappa Mo HATPABIIEHUIO U AUCIHIIIHHE,

- hopMupoOBaHKe OOIICHHKEHEPHRIX sHAHMH ¥ yMEHUH 110 JaHHOMY HATPaBJICHUIO 1
JACIATLIAHE;

- wusydeHume (GU3MUECKHX ~ OCHOB nnactudeckoll  medopMaryd, —OCHOBHBIX
COOTHOLICHVH TEOPUH TLIACTHYHOCTH, OCHOBHBIX METOJIOB pelleHus 3a/1a4 00paboTKH
METAJUIOB JaBICHHEM, aHAIA3 OCHOBHBIX orepaluii 00beMHOH U JTACTOBOM IITAMIIOBKH.

K 0CHOBHBIM 3229aM OCBOCHHA JMCIIATLTAHET «Teopusi 00pabOTKH METAJLIOB
aBJieHHeM» CJIETyeT OTHECTH:

— OCBOGHHE METOJIOJIOTUH, aHaN3a 1 BBIOOpA MIPUHIMIIOB X METOIOB Gbu3HIeCKUX
OCHOB IUIACTHYECKOM Jedopmariiy, OCHOBHBIX COOTHOIIEHWH TEOpHH [JIACTUYHOCTH,
OCHOBHBIX METOJOB PpemIeHHI 3a/ad 06pabOTKH MeTaioB J@BJICHICM, aHaJIN3
OCHOBHBIX  OIepali o6neMHOM ¥  JIACTOBOHM  IITaMIIOBKH, B  YCJIOBHAX
MAIIAHOCTPOUTENEHBIX ITPOU3BOTICTE.

2. MecTo JUCIHILIMHBL B CTPYKTYPC OIl 6akanaBpHaTa.

Jucrumuna «Teopus 06paGoTKH MEeTaJJIOB aBJICHIEM OTHOCHTCS K YHCILY
npodeccroHanbHbIX yaeGHBIX JMCLHILUIHE 11O ppIGOpY BapUATUBHOW 9acTd MHUKIA
(B1.]IB) oCHOBHOH 06pa3oBaTeNbHON NPOrPaMMbI faxanaBpHara.

«Teopusi 00paGoOTKH METALIOB JaBJeHHeM» B3auMOCBA3aHa JIOTUYECKH H
cozepKaTeTbHO-METOMNIECKH CO CIe IyIOIMMH JUCIATIIHHAME 1 npaktukamy OIL

B 6aszosoti wacmu (B.1.1):

- Beicmiass MaTeMaTHKa,

- TeopeTndecKas MEXaHHKa,

- ®u3KKa B MPOU3BOACTBEHHBIX 1 TeXHOJIOTHYECKUX IIPOIeCcCaX.
B eapuamugHoU 4acmu:

- MaTepraoBeACHUE;

B oucyuniuHax no o160y 8aPUAMUEHOU HaACUL:

- ITpomeccsl 0GpabOTKH KOMIO3UIIMOHHEIX ¥ TOPOLIKOBBIX MaTepHalloB B oM/
_ Teop¥s ¥ TEXHOIOTHS POKATKI,

— Teopus 1 TEXHOIOIHA BOJIOUEHUS;

— Teopus ¥ TEXHOJIOTHA MpecCOBAHMU;

— Teopust ¥ TEXHOJIOTUA TACTOBOM ILITAMIIOBKH;

— Teopus X TEXHOJIOTHA rops4ei JACTOBOM IITAaMITIOBKH,

— Teopusi ¥ TEXHOJIOTHA 06BEMHON IITAMITOBKH;

(¥

— Teopyst ¥ TEXHOJIOTHSA TOPAICH 00BbEMHOM MTAMIIOBKA.



3. IlepedeHb MJIAHHPYEMBIX pe3yabTaToB o0y4eHHAs M0 JUCIHILIHHE
(Moy110), COOTHECEHHBIE ¢ NJAHHPYEMBIMH pe3yJibTaTaMu O0CBOEHHS
oGpazoBaTe/bHOil NPOrpaMMBl.

B pe3ynpTaTe OCBOCHHIA JHCIMIUTAHEL (MOZYTIs) Y o6ydaroruxcs (popMUPYIOTCA
creIyIoIpe KOMIeTEHIMH 1 JOIDKHBEL OBITH JIOCTHTHYTBI clielylonue pe3yJIbTaThl
0GyueHHsl KaK 3Tall hopMHUpOBAHKS COOTBETCTBYHOIIX commerenmit OTK-1, TTK-18

B pe3yiIbTaTe 0CBOCHHA [lepedeHs IIAHAPYEMBIX
o6pasoBaTebHOM MPOTpaMMEL pe3y/IbTaToB 00y ICHI
06 yyaromuics I0JUKEH o0J1aaTh 0 IUCIUIUIHHE

Konsr
KOMIIETEHIIHH

VMeHHEM HCTIONb30BaTh OCHOBHbIE 3HAaTh OCHOBBI MATEMATHICCKUX
3aKOHBI eCTECTBEHHOHAY THBIX METOJI0B, HEOOXOUMBIX LT
JCIAIUINH B npodeccroHanbHOH TPHEATHS HAY4HO-000CHOBAHHBIX
e TeIBHOCTH, MPAMEHATE METOMLEL peLICHHAH.

MaTeMATHUECKOTO aHaIi3a 1 YMeTh IPUMEHATh HayTHO-
MOJIE/THPOBAHHS], TEOPETUIECKOTO H 0GoCHOBaHHEIE PEIICHH Ha OCHOBC
SKCIIepHMEHTATHHOrO HCC/IeI0BAHMA MaTeMaTHKH.

Biajgers METOaMH TEOPETHIECKOr0
M 9KCIIEpUMEHTAJIBHOTO
picciIeI0BaHus, IPUMEHACMBIMHA B
06paboTKe MAaTCpUAJIOB JaBIICHUEM

TIK-18 VMeHHEM IIPAMEHSATH MeTOJE!I | 3HATH!
cTaHjapTHBIX HCTIBITAHUH o | criocoOBl  OIpEAesICHHA (puznxo-
OTIPEIENIEHNUIO (bH3EKO-MEXaHMIECKHX MeXaHWUECKHX CBOMCTB MaTepHAJIOB
CBOMCTB 51 TeXHOJOrHYeCKuX | YMeTh:
oKasaTene HCIIONB3YEMBIX | IPOBOIHTE 9KCIIEPUMEHTBl LA
MaTepUaIoB ¥ IOTOBBIX H3IeTHH OIpeneIeHUL u3uKo-
MEXaHHUECKHX CBOMCTB MaTEpHAIOB
jo W Tocie  IUIACTHYCCKOro
(bopMOH3MEHEHIA
Buagers:
HaBbIKaMH TIOCTPOEHHA CXeM
macTrgeckoro GopMou3MEHCHHA. J

4. CTpPYKTypa H COlepKaHHE AHCHHILIHHBIL.

O6mas TPYAOEMKOCTh  [MCIHILIHHEL «Teopusi 00paboTKH MeTAJIOB
JaBJeHneM » COCTaBIACT 3 3aueTHBIX exuHMIEL, T.c. 108 aKajeMUdecKux 4acoB (13
HUX 54 4acoB - CAMOCTOATEIBHA pabora CTY/IEHTOB).

JlcIMIUIAHG 9HTaeTes Ha TpeTheM Kypce B 5 cemecTpe, B TOM HHCIE
ay IATOPHBIX 3aHATAN — 54 9acoB, U3 HHUX nexiuii — 36 wacoB (2 Jac B HeJIeN0);
nabopaTOPHBIE paGoTsl — 18 1acoB (1 gac B HEJIeIIO).

dopma POMEIKYTOYHOH aTTeCTallH = 3K3aMEH.

CTpyKTypa ¥ COZCPKAHHE mucuuresl  «Teopus 06paboTKn MeTaNI0B
naBJjeHnemM» IO CpoKaM H BUJaM paGOTHI M3TIOKEHBI B [IpmwiokeHIA A K paboueit
nporpamMme.



5. Q6pa3oBaTebHbIE TexHO0JI0rHH, NpuMeHsieMble TIPH OCBOEHWH AUCHUIIINHBI.

Metonyka IpernoJaBaHmi T CIATITAHEI «Teopust 00paboTKH MeTajjioB
naBjeHneM» H peannA3alis KOMIIETEHTHOCTHOrO ~TOAxoM@ B M3NOKEHHH |
BOCTIPUSTHH MaTepualad TpeycMaTpuBacT JICIIONb30BaHME CIeIyIOIInX AKTUBHBIX U
HHTEPAKTHBHBIX opM TpPOBEJICHHA rpyNIOBBIX, MHMBU/IYAbHBIX, ayJIUTOPHBIX 54
BHEayIUTOPHBIX 3aHATHH:

— TpoBENCHHE JeKIi ¥ CEMHUHAPCKUX 3aHATAA COIPOBOKIACTCA [10Ka30M

MyIbTHMEIAHHBX MaTepuanoB C MOMOIIBIO KOMIIBIOTEPHOH 1 [IPOEKTOPHOH

TeXHUAKA A WUIOCTPUPYETCA HarTSIHBIMU T0COOMAMY;

— obcyrKaeHHe U 3alnTa pedeparoB IO JIACLUATUIAHE;

_ 3QIUTA U WHJMBUIYIBHOC 0GCYIKIeHHE BBITOMHACMBIX tabopaTopHBIX padoT 1o
IUCIIATUIMHE;

— mpu TPOBEJCHUH 3aHSTHA 10 JACIMILIHHE IpUMEHeTcs CUCTEMa cl0 -
1ms.mospolytech.ru. Ha mrardopme CHO 10 JUCIAILIIAHE MOTYT GBITE Pa3MEIIEHbI
y4aeOHBIe, MeToqMueckue W MHBIC MaTepualbl crocoBCTBYIOIME  OCBOCHHIO
JIACIATLIAHBL CTYACHTOM.

— @p¥ NpOBE/ICHUA 3aHATUN TaKke MOTyT GBITH peanu30BaHbl TAKHC dbopMBI KaK
peOuHapsl (Ha nnardopme  ZOOM, Webinar, Webex), OHJIaliH TeCTHPOBAHHE,
IIpOMEKyTOYHas qTTeCTAIs C TPUMEHEHHEM 5JIeKTPOHHBIX CPENICTB.

6.1. @oua ONEHOYHBIX cpeacTs  AJs npoBeaeHus npomemquﬂoi’l
aTTecTANHH 00yIAIOMUXCs 1O AUCUMIINHE (Mozy.J110)

6.1.1. IlepeyeHb KOMIETeHIHH ¢ yKasaHuem yranoB MX (GopMHPOBAHHUS B
npouecce 0OCBOCHHUS oﬁpasona’renbﬂoﬁ nporpaMmbl.

B pesyibTare OCBOCHHA JVCITATLTHHEL (Momysi) opMUPYIOTCA creIyIoLHe
KOMITETEHITHH:

B pesynbTaTe OCBOCHHSA 06pa303aTeanoﬂ porpamMMbl 06 ydaroIIUHCs

n0/DKeH o0aaTh

Kon
KOMITETECHITHA

yMeHHEM HMCIIONB30BaTh OCHOBHBIC 3aKOHBI eCTeCTBeHHOHay‘ﬁ'IBD{
IIHCIIHHHHH B HpO(i]CCCHOHﬁJ’IbHOfI J],GS[TE:J'[I)HOCTH, HPHMBHSTB METOOb!
MaTeMaTH‘ISCKOFO agaiy3za H MOJIE:JTHpOBaHHSI, TGOpE‘I‘H‘IECKOI‘O H
BKCHepHMCHTaJIbHOPO pcclieloBaHHAg

VMeHHEM MPAMEHATh METOZB! cTAaHIapTHBIX HCIBITAHAN O OIpPEJICTICHHIO
(HU3MKO-MEXAHIIECKHIX cBOMCTB W  TEXHONOTHYECKHX roKasaTeneh
HCIIONB3YEMBIX MaTepHaoB i FOTOBBIX H3/IETHIA.

B mporecce OCBOCHUA 0Gpa3oBaTeNLHOH IpOrpaMMB! JIaHHBIE KOMIIETSHIINH, B
ToM UHCNE WX OTHCIBHBIC KOMTIOHCHTBI, (GOPMHUPYIOTCA [OITAIIHO B XOJ€ OCBOCHMA
06y HAFOIIMUCS JTUCIIATLIIH (MoyTieit), IPaKkTHK B COOTBETCTBHY C y4eOHbIM MIAHOM
/1 KaJIeHIapHBIM TPaduKOM yueGHOrO IPONecca.



6.1.2. Onucanue nmokasaresieii M KPHTEPHEB OlleHHBAHUA KOMIIETeHIIHH,
¢dopMupyeEMBIX [0 HTOramM OCBOCHHH AHCHHUILIUHEI (Mo,uynﬂ), onucaHue WIKal
OolneHHBAHHA

Tlokazarenem OLIEHUBaHUA KOMIIeTeHIui  Ha pa3IAIHbIX yranax Uux
(bopMHpOBaHHﬂ gBIIgeTCA JIOCTHXEHHUE 00y4aromUMHCH [UIaHAPYEMBIX pe3ynbTaToB

o6vaenus 1o JACLUIIINHE (MOZYII0).

Kpurepun OLEeHHBAHHA

IoxasaTelb
HeynoBaeTBOPHT V10BJETBOPATE

Xopomio OTnu9HO
eJIbHO BHO

OIIK-1 — ymeHue HCIIONB30BaTh OCHOBHBIC 3aKOHBl €CTECTBEHHOHAYIHBIX JUCIUTUIMH B
nporbeccuonanbﬂoﬁ NesaTeNbHOCTH, IPAMEHATb ~ METObI MaTeMAaTH4ecKoro —aHammsa H
MOIETTUPOBAHMS, TEOPETHYECKOTO 3KCTIEPUMEHTAIBPHOTO HAcCreIoBaHus

3HATh: OOy4aroIuHCa O6yJaromuHcs OGyuarormuiicsa O6yqaromuACs

OCHOBBI NeMOHCTPHAPYET JEEMOHCTPUPYET JIEMOHCTPHPYET JIeMOHCTPUPYET
MaTemMaTuyec | IOJIHOC HemoNHOEe 3HAHWE | 3HAHME ~ OCHOBEI TOJTHOE H
KIX METOJIOB, | OTCYTCTBHE OCHOB MareMaTHyeckux | riyboxoe 3HAHHE
HeoOXOUME] | 3HAHAS JUTH | MaTeMaTAuecKuX | MCTOMOB, OCHOBBI

X IS HEeIO0CTaTO9HOe METOJIOB, He0OXOIUMBIX MaTeMaTH4ecKuX
TPUHATHS 3HAHWE OCHOB | HEOOXOIMMBIX st TIPUHSATHS | METO/IOB,
Hay9HO- MaTeMaTH4eCKHX | JULL IPUHSTHS | HAYTHO- HeoOXOTMMBIX
0B0CHOBAHHE! | METOJIOB, Hay4HO- 060CHOBaHHBIX 1St HPUHATHAS

He0OXO0IMMBIX 000CHOBAHHBIX peLIeHuH, HO | HAy4HO-
hio) 51 NPAHATAL perneHui JpomycKaeT 060CHOBaHHBIX
Hay4HO- HesHaYRTE/bHBIE | PeleHui

X pemeHn

060CHOBAHHBIX omuOKu H
peIneHu. HETOYHOCTH B HX
onpeeIeHuH.
yMeTh: O6yuatomuics He O6y4aromuHcs O6yuaromuics O6yuatonuiics B
TPUMEHSTE ymeer W4 B 7IEMOHCTPHPYET JIEMOHCTPUPYET monHoM ~ obBeMe
Hay4JHO- He0CTATOUHOH HemoJHOe YMEHHE| YMCHHUC JIEMOHCTPHPYET
06OCHOBAHHEL | CTENICHH ~ yMEET TIPAMEHSATH TIPAMEHSATD yMEHHE
¢ pelIeHus Ha | TPUMCHATH HAYYHO- Hay4JHO- MPUMEHATH
OCHOBE HAy9HO- 060CHOBaHHEIS 060CHOBAHHBIC HAy4HO-
MaTeMaTHKH. | 00OCHOBAHHBIE peTIeHHS Ha| peleHus Ha | 060CHOBAHHBIC
peIneHuA Ha | OCHOBE OCHOBE peIIeHHsA Ha
OCHOBE MaTeMaTHKH MATEMATHKM, HO | OCHOBE
MaTEMAaTUKH IIOTyCKaeT MaTeMaTHKA
HE3HAYUTENLHEIC
[)111310) 88 U
HETOUYHOCTH IIpH
IIpOBEJICHIH
pacHeToB



—

BJAJETH! OG6y4Jaronuncs He
MEeTOIaM1 piajieeT MWIA B
TEOPETHUECKO HeXOCTaTOYHOM
ro W | cremeHn BIAACCT
SKCTIEPHMEHT | METOJaMH
ANBHOTO TEOPETHIECKOro H
HCCIIeOBAHM | OKCIEPHMEHTAIbH
i, oro

[pUMEHsIeMBI | HCCICHOBAHMA,
MU B | IpUMEHIEMEIMH B
oGpaboTke o6paboTke
MaTEpHAIOB | MAaTEpHANOB
JaBJICHUEM NABICHAEM

3HATH:
crioco0Bl
onpeeIeHIs
¢uzuKo-
MEXaHHYECKH
X CBOHCTB
MaTepHuao;

1

MEeXaHUIECKHAX cBOMCTB ¥ TEXHOIIO
FOTOBBIX H3/IEITHH.

TTK-18 YMenue IpHEMEHATH MCTOMbL craf
THYECK

O6ygaromuics
[IeMOHCTPHPYET
TIOJTHOE
OTCYTCTBHE  HIIH
HEOCTAaTO4HOe
COOTBETCTBHE
crioco0oB
onpe/eIeHIA
drsmKo-
MeXaHH4YEeCKHX
CBOMCTB
MaTepHaio

yMeThb:
IPOBOJHATE
AKCIIEPUMEHT
Bl JUIs
onpeneneH s
(hH3UKO-
MeXaHUYECKH
X CBOMCTB
MaTepuaioB
o0 W IO0Cie
IIACTAYECKOT
0
dopmOoU3MEH
CHHS.

O6ywaromuics HE
ymeer WM B
HeJI0CTaTOIHON
cTenmeHHn — yMEeT
IPOBOJIATE
SKCIIEPHMEHTEI
JUIS OIpe/e/ieHus
(uzuKo-
MeXaHHUECKHUX
CBOWCTB
MarepuajoB 10 H
TIoce
[LTACTHHYECKOr0
(hOpMON3MEHCHHA

OGyuaromuics B
HemoaHOM 00BeMe
BJIAJIEET
METOJIaMH
TEOPETHIECKOTO H
SKCIIEPAMEHTAIBH
oro
uccae0BaHus,
IpUMEHSIEMBIME B
obpaboTke
MaTepuason
JlaBJICHHEM

JapTHBIX HACIIBITAHHHA TI0 ONIPENe
HX IOKa3aTeseil HCIoIb3yeMbIX

OG6yuaromuiics B

O6yuaromuics
JIEMOHCTPUPYET
HEIOJHOE
COOTBETCTBHE
3HAHUH 0
criocobax
oTIpeJIeNICHU
pusuKo-
MeXaHHIeCKHX
CBOMCTB
MarepHasoB

O6yyaroImuics
EMOHCTPHPYET
HETIOJTHOE
COOTBETCTBHE
YMEHHIO
TIPOBOJIUTE
JKCIIEPUMEHTEL
I OmpeIeNeHHsT
(pu3HKO-
MEXaHHYECKAX
CBOMCTB
MaTtepuaioB 10 H
OCIIE
MUIACTHYECKOT0

O6yvaromuncs
BlajeeT monHoM ~ 00BeMe
MeTOIaMHU BIazEeT
TEOPETHYECKOro 1 | METONIaMH
KCIIEPHMEHTAIBH | TEOPETHHECKOTO "
oro JKCIIEpEMEHTAIBH
HCCIIe{OBAHUS, oro
IPUMEHAEMbIMHE B HCCIIeIOBAHIS,
oOpaboTKe IIpUMEHAEMBIMHE B
MaTepHaioB oGpaboTke
IaBJICHHEM HO | MaTepuaoB
JOIyCKaeT JlaBJICHHEM
HesHaunTenBHEE | CBOOOIHO
OImHOKH mpH | IPUMEHACT
HCIOIB30BAHNH TIOyUeHHBIC
3THX METOJIOB | HAaBBIKH B
HACCIEIOBAHUA. CHTYallHAX
TTOBBIIEHHON
CIIOXKHOCTH.
neHHI0 HU3UKO-
MaTepuanoB A
O6yuaroImics O6yuaromuAcs
JIEMOHCTPUPYET JEeMOHCTPUPYeT
YacTHIHOE MOJTHOE
COOTBETCTBHE COOTBETCTBHE
3HAHHA o | 3HaHHi 0
criocobax crocobax
onpecIeHH OnpeHeeH A
duzuKo- dusuxo-
MeXaHUIEeCKHX MEXaHHUECKUX
CBOMWCTB CBOMCTB
MaTepHaioB MATEpPHAJIOB
O6yuaromuics O6yuaronuucs
JIEMOHCTPHPYET JIEMOHCTPHAPYET
9acTHIHOE IOJTHOE
COOTBETCTBUE COOTBETCTBHE
YMEHHIO YMEHHIO
IIPOBOJIATH IPOBOIMTH
9KCIIEPUMEHTEI HKCIIEPHMEHTEI
JUIs ONpeeeHH | JUL OTIpeie eI
(hu3uKO- u3uKO-
MEXaHHUECKUX MeXaHHUECKAX
CBOMCTB CBOWCTB

MaTepHaioB 0 H
rocne

1acTUYecKoro IJTACTHYECKOT0

MaTepHagoB 10 H
ocie




hopMOU3MCHEHHUA hopMOHU3MEHEHHA dhopMOM3MEHEHUA

O6yuaromuics He
Blajgeer HIH B

O6yuaromuiica B
momHOM ~ 00BEME

BJIAETH:
HaBbIKAMH

O6y4atromuitcs O6yqarommics

He0CTaTOYHOH

[IOCTPOEHHA pnajeer qaCTHYHO BIAJICCT | BIALCCT
cTEreHH BIAJICET

cXeM HaBBEIKAMH HaBBIKaMHU HaBBIKAMH
HaBBIKaMHA

[LTaCTHYECKOT [OCTPOCHHS CXEM [IOCTPOCHHUS CXEM [IOCTPOEHHUS CXEM
TOCTPOCHHS CXEM

0 [1aCTHYECKOr0 [I1aCTHYECKOro [LIACTAYECKOTO
[LIACTHYECKOTO

dopMOHr3MEH (hopMOU3MEHEHHUA (hOpMOU3MEHCHHU OpMOM3MEHCHHUA

hopMOH3MCHEHHS
CHUA

6.1.3. Illxkabl ONeHHBAHMS pe3y/ibTaToB ﬂpOMe}K}’TO‘IHOﬁ aTTecTalii ¥ HX

onucanue:
dopma npomemcymouuoii ammecmayuu: IK3ameHr.

TIpomexyToIHaA arrecTays 00ydaromwxes B dopme dK3aMeH IPOBOJKTCSA 11O
pe3yybTaTaM BBITIONHEHMS BCeX BUIOB yueGHOH paboTsl, Tpe Ly cMOTPEHHBIX yaeOHBIM
[ITaHOM O J@HHOH TTUCLATUTAHE (MomyIi0), TpH STOM YYUTHIBAIOTCS pesyIbTaThl
TeKyIero KOHTPOIIA yCIieBaeMocCTH B reuenye cemectpa. OleHKa cTeneHd NOCTHKCHUA
06 yJaroIIMHUCS [ITAHAPYEMBIX Pe3yJbTaToB obyueHuA IO TUCIIATIIIHE (MOZLYTIO)
IPOBOIUTCS TIpernojiaBaTeneM, BeIyLEM 3aHATHA 1O TUACITUILIAHE (MOTyIIF0) METOOM
HKCTIEPTHON ~OLCHKH. [lo wuroram HpOMe)KyTOT-IHOﬁ qTTeCTAly [0 JIACIMILIAHS
(MOTYJIFO) BBICTABIACTCA OLEHKA OTJIHIHOY, «XOPOIIO», «yJIOBIETBOPUTEIIBHO? K

«HeyJ:LOBJieTBopHTeJIBHo».
K npomemy'roqﬂoﬁ ATTECTAIHA JIOIyCKAIOTCA TONBKO CTYHEHTEL BLIIONHUBIIAE BCE BUJBL
yueOHOU paboTht (maGopaTopHBIC paboTsl C OIICHKOHM «3a4TeHO, BEIIOJHEHAE K 3aIlUTa pedpepa"ra),

Tpe/yCMOTPEHHBIC paboueit porpaMMon 10 mucnummane  «Teoprs 06paloTKH METAIIOB
[IaBIICHAEM”.

[11xana oneHUBaHUA

BpionHeHEl  BCe BB y4eOHOH paboThl,
Tpe Ly CMOTPEHHBIC paboueit IPOrPaMMO. CryneHT
JIEMOHCTPHUPYET COOTBETCTBUE 3HAHUH, yMeHHUH, HaBbIKOB
IpUBEJICHHBIM B raGuunax TokasaTenei, orepupyeT
npruoOpeTeHHBIMH JHAHWSIMY, YMEHHSIMH, HABBIKAMH,
mpUMeHseT UX B CUTyaLAX [TOBBIIIIEHHON CJIOXHOCTH.
Ilpu 3TOM MOIYT OBITH JIOIYIICHBI HEe3HAUNATETBHBIC
omnOKy, HETOIHOCTH, 3aTpyLHEHUSA TPH aHaITATUYECKHIX
orepanuix, MEepeHoce sHapME W yMEHWH Ha HOBBIC,
HecTaHIapTHBIC CHTyallluH.

OTIIMYHO




BeimonHeHsl  BCE obs3aTenpHBIe  YCIIOBHA
[IOATOTOBKM CTyJAEHTa K IPOMEXKYTOYHO! aTTeCTaluH,
peyCMOTPEHHBIC IpOrpaMMOin JIACITATLIHEL.
Xoporo O6yuaromuics IeMOHCTPUPYET yaCTUYHOE COOTBETCTBHE
sHapui, JOIYCKAIOTCS — HE3HAUUTEINBHBIC ommoKH,
HEeTOYHOCTH,  3aTpyaHeHHs  TIpH AHAJTUTHYECKUX
orepanuix.

BponHeHsl  Bce  00s3aTENBHBIC YCIIOBHSA
MOATOTOBKH CTy/EHTa K POMEXKYTOUHON aTTeCTallHH,

TIpe/lyCMOTPEHHBIC IpOrpaMMOit JIACITATUIHHEL.
O6yqatomu#cs AeMOHCTPUPYCT HEIoJHOe COOTBETCTBUC

CemyIoIMX  3HAHHM: MeTOmbl  MOJETUPOBAHMA

'V JOBJIETBOPUTENBHO | TEXHONOIHIECKHX IIPOLIECCOB. JloImyCcKaroTCs

3HAuWTeIbHbIE OIIMOKHA, MPOSBIACTCA HEe0CTATOYHOCTh
3gaHW#, N0  pARy moxazaTeneif,  OOydaroIlHics
WCIIBITBIBAET 3HAYUTENHHBIC 3aTpyAHEeHHS TIpH
OTepHpPOBAHME 3HAHHMAME IPH HX nlepeHoce Ha HOBBEIC
CUTYALUH.

He BBITTOJTHEHBI 00s3aTeNIbHbIC yCIIOBUSA

[IOATOTOBKH CTy[EHTa K IPOMEKYTOYHOH aTTecTalliH,

npeyCMOTPEHHBIC MporpaMMOl  MCLUTUIAHEL i

CryfeHT  J€MOHCTPUPYET HE[oJIHOE  COOTBETCTBHE

HeymoBneTBOPUTEID 3HAHWH, yMeHWH, HaBBIKOB IIpUBEJEHHBIM B Tabnuuax

HO oxazaTenel, JOMyCKAIOTCS —3HATMTCIBHBIC OLITHOKH,

TIPOSIBIISIETCSL OTCYTCTBHE 3HAHWI, YMEHUH, HABBIKOB IO

psily TIOKa3aTellel, CTYACHT MCIIBITHIBAET 3HAYUTEIIBHBIC

3aTpyIHEHUS TIPH ONEPUPOBAHIH 3HaHWAME 1 YMEHUAMHA
[IpH WX [IePEHOCe Ha HOBLIC CUTYyallUH.

O6pa3ipl IK3aMeHAHOHHIX GIUIETOB IPUBE/ICHEI B TPUIIOKCHHH B.
Momnmpl OLEHOYHBIX CPeACTB TIpe/ACTaBICHEl B [Mpunokerun B K paboueit
nporpamMme.

7. Y4eOHO-METONMIECKOe 1 uHGMOPMAIHOHHOE 00eCTIeHeHNE JTACIIATIIAHBL.

a) OCHOBHAsI JIATEPaTypa:

1. TlpuknajgHas TEOPHA [ITACTUYHOCTH. [DJIEeKTPOHHBIA pecypc] : MOHOTP. —
DneKTpoH. JaH. —— M. : ®DusmMamiur, 2015. — 284 ¢ — Pexxum
,I[OCTynalhttp://e.lanbook.mm]bookf? 1993 — 3ari. ¢ 5KpaHa.

7. Kammuu IO.T., Kpyruna E.B., Vcaesa E.A. Teopus 06paboTKK MeTallIoB
nasneHueM: YdeOHO® noco6ue. — M.: YHHUBEPCUTET MAILIHHOCTPOSHUSA [3meKTpOHHBIA
pecypcl, 2014.



6) JOTOHUTEILHAS TUTEPATYPa:

1. Monotaukos, B.Jl. Teopus YIOpYrocTH ¥ IIaCTHIHOCTH. [DexTpOHHBIHX
pecypc] / B.S1. MonOTHUKOB, A.A. MooTHHKOBa. — DNEKTPOH. JaH. == CIIG. :
Jlams, 2017. — 532 ¢. — PexxuMm mocTyIa: http://e.lanbook.com/boo]d94741 —
3arii. ¢ 9KpaHa.

2 Cropoxes M.B., llomoB E.A. Teopust 06paboTku METaIOB napienneM. M.
MarmurocTpoerue, 1977.

B) NpOrpamMMHOe ofecredeH e U HHTepHeT-pecypebl:
Orepal[AOHHAs CUCTEMA, Windows 7 (wiu HEXe) - Microsoft Open License
Tuuemsust Ne 61984214, 61984216,61984217, 61984219, 61984213, 61984218,
61984215

OduCHBIE PATOKCHI, Microsoft Office 2013 (nnH mmke) - Microsoft Open
License JIumensus N 61984042 AHTHBUPYCHOE I10, Kaspersky Endpoint Security a1
6usneca - CTaHIapTHBIA JTumensud Ne 17521611 17060156960164

MHTepHET-pecypCsl  BKIIOHAIOT yueGHO-METONMHECKHE Marepuainbl B
371eKTPOHHOM BHJIE, IIpe/ICTaBICHHBIE Ha caiiTe MocnonuTexa B pasjieie:

- «BuGIHOTeKa. DIEeKTPOHHEIE PECyPCEL?

http://lib.mospolytech.ru/lib/content/elektronnyy-katalog

- «bubaroTeKa. DNeKTPOHHO-OUOIHOTETHBIC CHUCTEMBI»

http://lib.mospolytech.ru/lib/ebs

_ DBC «JIAHDb». Komnexnus «VIHKXeHepHO-TeXHAYeCKue  HAyKI
(http://e.lanbook.com);

- BJI monHBEIX TEKCTOB HALMOHAIBHBIX CTAHIApTOB ('OCT, CHull, P, PAC u
np.) «TexskenepT» (http://www.kodeks.ru);

- Hay4Hasi JIeKTPOHHAsA Gubmorexa eLIBRARY .RU (http://elibrary.ru);

-DBC «YHHBEPCUTETCKAS GubIHOTEKA OHJIAHH (W.biblioclub.ru);

-9BC <<ZNANIUM.COM>> (vmrw.znanium.com);

_9BC «IOPAUT» (www.biblio—online.ru);

- PedeparuBHAs HayKoMeTpryeckas SICKTPOHHAA Gaza JNAHHBIX «Scopusy
(http://wwwfscopus.com);

- Basa nanssx «Knovel» (h‘ftp://www.knovel.com)

8. MaTepHaJbHO-TEXHHIECKOC obecrneyenne JHCIHTIIHHBL

CrenHaM3ApOBaHHbIe ay/TOPHH xadenpsl «OMJIHAT» (aB2509, aB2508) u
MexkahenpanbHasi nabopaTopus «CATIP-TTI» (aB2514) ocHAIICHBL KOMIIBIOTEPHBIM H
TPOEKIMOHHBIM 060pyIOBaHIEM, COBpEMEHHBIM CIeIaTH3POBAHHBIM TPOrpaMMHBIM
obecrieuenreM. JlabopaTopHH Kabe/phl «OMJInAT» (A-OM[], ap2102) OCHALICHEI
[ITAMIIOBOYHBIM,  3arOTOBHTEIBHBIM H  HUCHBITaTeIbHBIM 060pyI0BAHUEM,
nabopaToOpHOM ¥ SKCIIEpUMEHTAIBHOH OCHACTKOM, KOHTPONbHO-M3MEPUTEIBHBIMH
mpuGopamu, CTeHIaMH 1 HATISHBIME TTOCOOHSAMU. VX mpUMeHEHHe MO03BOJICT BECTH
[OJIHOIEHHBI ydeOHBIH MPOLECE, [IPOBOJUTH [PAKTHHCCKHUE 3aHaTUA, a TaKKe
3aEUMAThCs C ydacTHeM CTY/ICHTOB JCCIIeIOBAHMAMU TEXHONOTHHCCKHX CBOWCTB
(ruTaMITyeMOCTE, COIIPOTHBIICHHE ,uedpopmauﬁu) MeTaJJIOB, HCCIIeIOBAaHNEM METOJIOB
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o6paboTki ~ JABIECHHACM, OIBITHO-KOHCTPYKTOPCKUMHU paGoramu, — TpUBHBA
0GydaroIuMes HaBbIKK CaMOCTOSTEILHON Hay“IHO-HCCHe,LLOBaTBJIBCKOfI JeATEeIBHOCTU U
mpodecCHOHAIBHOU nestensHocTH.  JlaHHBIE O IpOrpaMMHOM obecrieueHnH,
n1abopaToOpHOM 06opyI0BaHUH Tpe/ICTaBJIeHbI B CIIPaBKe MTO.

9, MeToAu4Y€eCKHE peKoMeHanun st caMOCTOSITeIbHOM paboThl CTYIeHTOB

3aadaMu caMOCTOSATEIHHOM paboTHI CTYICHTA ABIAIOTCH:

_ saKperUleHHe MONy4CHHBIX TEOPETUYECKIX 3HAHHUM M IIPAKTUIECKUX YMeHUH
CTYJEHTOB;

—  (opMHUPOBAHUC HaBHIKOB  MCIIOJIB30BAHMSA CIpaBOYHOU M CrIeIMaIbHOM
UTepaTyphl AUl HAACAHHA pecdepaToB U MOJTOTOBKH K aTTecTalUH (3K3aMEH).

VsyveHre JMCIMINIHHDI JIOJDKHO COTPOBOIK/IATECS cAMOCTOATEIGHON paboToH
CTY/IEHTOB JUIi yCBOCHMA TeKIMOHHOrO Marepuaia H J1abOpaTOpPHEIX MaTepuanos H
[TPaKTHIECKUX 3aHSTHAM.

[InanupoBaHHUE cAMOCTOSTENBHON PabOTBL  OJDKHO BKIIIOYATh PEryIapHyIo
paboty ¢ MaTepHaiaMu, [OTyYEeHHBIME HA JIEKIIX, TabopaTOPHBIX paboTax H
IPaKTUYECKHX 3aHATHSIX; paboTy C TATEpaTypPHBIMA HWCTOYHUKAMH,
pEeKOMEH/I0BaHHBIMH mperojaBaresieM i paboTy ¢ Hay‘-IHO—TeXHIfI‘IBCKOfI pHpOpMAaIUeH
10 M3y4aeMoMy MPeIMETY.

Opranusalus caMOCTOSITENTbHON pabOoThl BKIHOHACT MecTO, BpeMsi i SpTOHOMHUKY
pabouero Mecra. JTO TMO3BOJISAET CO31aTh xoM(oOpTHBIE YCJIOBHA A TBOPYECKOH
paloTBL.

10. MeToaudecKie peKoMenIaluH ISl IpenoAaBaTeJist

BsauMoyieifcTBie IpernofaBaTelii co CTyJAeHTaMu JenuTcs Ha HECKOJIBKO
COCTABNSIONUX:  JICKIHH, IpaKTHUecKue - 3aHATH, nabopaTopHBIC palboTEL,
KOHCY/IbTALKH, 3AIATHL pedepaToB, TECTUPOBAHHE, arTecTalys (9K3aMeH).

Ha mepBoOii JIEKIIH nperoziaBaTelb A0IDKCH 03HAKOMMTH CTYACHTOB C 00BEeMOM
M3ydaeMoro Marepruaid ¥ C CHCTEMOMW OLICHKH TOTY4eHHBIX sHaHKi, yMEHHH, HABBIKOB,
xotopsle (HOpMUPYIOTCA B mpoliecce OCBOCHHA IACIUILIMHEL B COOTBETCTBHU C
TpeboBaHIAMA paboueif IPOrpamMMmBl.

B mpouecce U3y CHI pasienoB Kypca, rpenogaBarellb A0JDKEH uH(hOpMUPOBATH
CTYJEHTOB O JIMTEPATYPe X JpYTHX MCTOIHUKAX Hayqﬂo-TeXHquCKoﬁ uH(OpMaIHH, C
KOTOpHIME HEOOXOIMMO 03HAKOMHTBCS Ul 3aKperyeHi JHAHAN M0 KaXJoMy H3
paszieNoB. Uregpe JIEKIUA JO/DKHO COMPOBOKIATECA ~ HOKA3OM claiiioB H
BHIEOMATEPUAIOB.

HaupHast cO BTOPOH JICKIIHIL, Heiecoo0pa3Ho  TPOBOIUTE KOHTPOJb 3HAHWA
CTY/IEHTOB TI0 MarepuaiaM TIpebLILY X nexmuit. OnHOBPEMEHHO, Ha BTOPOH JIEKIUH
CTYEHTBI TOTy4atoT TEMY pedepara.

Ha mpaKTHYECKUX 3amATIiIX moj, PyKOBOACTBOM nperojiaBaTess CTYIEHTHI
3HaKoMATCA C TeXHUUECKOH JIOKyMeHTalued o pasjenaM JMCIATIHHEL, U3y4aroT
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TeXHONOTHIecKye MPOIecChl [ITAaMIIOBKH, paboTarT C HATYpHBIMM OOpasiaMu H
qepreKaMH JIETAleH, 3HAKOMSATCS C [IPOU3BOJICTBCHHBIMH TeXHOJIOTASMH IITaMIIOBKH,
cxeMaMy W HepTeXamu IITaMIos H ITAMIIOBOYHOTO 00OpPYAOBAHMS, OCBaMBalOT
METOIUKY NpOBEJCHUS pacteToB, HEOGKOMUMBIX JUI  BBITTOTHCHIA JUTIIOMHOT'O
TIPOEKTa.

OcHoBHas 1elb MpaKTHIeCKuX pabot — MOArOTOBUTH CTYACHTOB K TIOHUMaHHIO
[POIeCccOB, ~POUCXOMAIIX s Mera)ylax TpH BO3NEHCTBHHM HA Hux pabounx
MHCTPYMEHTOB LITAMIIOB TP OCYILECTBIICHUY pa3aeIuTeNbHBIX 1 HOpMOU3MEHTIOMIX
oTIeparyi IITaMIOBKY, 1 TIPUHIUIIOB hopMo0Opas0BaHIS pa3AYHBIX MPOLECCOB.

11. TIpniaokeHns
A. CTpyKTypa ¥ COACPIKAHNC JIACITATUIAHBI

B. Ammoranus pabodeH IpOrpaMMBl JACIUTITHHEI
B. dou/1 OLEHOUHBIX CPEICTB
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[Ipunoxenue B
k paboueit mporpamMmMe
TlepeueHb ONEHOUHBIX cpeacTs Mo JUCHHIINHE
«TEOPUHA IACTUYHOCTH U PA3PYIIEHUS B OM/»

IIpencrapieHne
OLIEHOYHOTO
cpencrea B POC

HauMeHOBaHHUE
OIIEHOYHOTO
cpelcTBa

Kparkas XapakTepucTika OIIEHOYHOT'0
CpencTsa

Juanor mperozasarens co CTYHACHTOM,
Heas KOTOPOro — cucremMaTuzanus H ITepeueHb
yTOYHEHUE AMEIOIMXCA y CTYACHTA KOHTPOJILHBIX
3HAHWH, MpoBEpKa €ro HHIEBAAYAIbHBIX | BOIPOCOB K 3K3aMEHY
BO3MOYKHOCTEH YCBOCHHA MartepHana

VeTHBIR 0ITpoC
(D -5K3aMEH)

OneHka cr1ocoOHOCTH CTYJIEHTA
TIPEMEHHUTD TONy4CHHBIC paree 3HAHWUI
juia  TpOBENIGHUs  aHATHU33, OTIBITA,
SKCIIEPUMEHTA %\ BBITIOTHCHHS
moceIyiomEX ~ pacueTos, & TaKKe
cocTaBNIeHKs BEIBOIOB

[lepe4eHb
1a6opaTopHBIX padoT
¥ UX OCHAICHHE

JlaGopaTOpHBIC
pa6otst (JIP)

Cucrema CcTaHAapTH3UPOBAHHBIX
P

3ajaHui, M103BOJIAOIASA

Tecr (T) aBTOMATH3HPOBATE npouenypy

U3MepeHust ypPOBHA agaHAl ¥ YMEHWH
o6 ydaromerocs

Doux TECTOBBIX
3agaHui

[IpencraBleHAC CTYACHTOM
HapaboTaHHOH pHGOpMaIN o
3ajaHHOM TEMATHKE B BUAC peepara W
rpe3eHTaliu

Temsl pedepaToB
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OnucaHHe OLEeHOYHBIX CPeICcTB

No /i | Ko KOHTpOIUPYEMOX KOMICTCHIHH (umu ee HaumeHoBaHHE
YaCcTH) OLIEHOYHOr'O CPEACTBA
1 OI1K-1, 3HaTs:! Pedepar, TecTupoBaHue
2 OTIK-1, ymeTh 3amuTa 1a6opaTopHBIX paboT
3 OIIK-1, BIafETh 3ammmTa J1ab0paTOpHEIX paboT
4 [1K-18, 3HaTh TecTupoBaHUE, KOHTPOIBHEBIC
BOIIPOCEL
5 [1K-18, ymeThb 3anmuTa 1a60paTOpPHEIX PaboT
’7 6 [1K-18, Bnajerhb 3amuTa 1abopaTopHEIX pabor

2.1 TemaTuka Jab0opaTOPHLIX pabot

Ne n/m HaumenoBaa#e paboThHI KomuaecTBo Ucmons3yeMoe ]
qacOB o6opynOBaHHE
1 [TocTpoeHHEe KpUBOH YIPOTHCHIA 6 WcnprraTenpHas MamuHa P-
pacTsHKeHMEM CTaH/IapTHOTO 20, naboparopHas OCHaCTKa
HIMHAPAYECKOro 00pasia 2
2 [TocTpoeHHe KPUBOH yIPOIHCHAA 6 WcnpITaTenbHad MaluHa
CHKATHEM CTaHapTHOTO MVTI-50, naGoparopHas
EJTHEPAYECKOro obpasia OCHAcTKa
3 CpaBHeHHE Oonepanu BBIIABJIMBAHHS U 6 HcnprraTenpHas MalliHa
BOJTOYSHHS IMIIMHIPHYECKOro 00pasna MVII-50, naboparopHas
OCHACTKa
E Wroro: 18

2.2 KonrpoJbHble BONPOCEHI

1. TeH30p HANPKEHAH. ["naBHBIe HAIPSDKEHU.

2. VaBapuaHThl TEH30p4 HAIPSDKEHUI. du3rueckuii CMBICIT HWHBAapHAHTOB
HAIPSDKEHHH.

3, IITapoBoii TEH30p 1 EBHATOP HaNpSDKeHUH.

4, VlHBapvaHThI 1I€BUATOPA HaNpsDKEHMH, AX pu3gecKUil CMBICIL.

5. HVaTeHCcCHBHOCTH HampsDKeHHH. BEeKTOPHO® TpefcTaBleHHe MPoLecca
Harpy)keHHs B TOUYKE nebopMHpPYEMOro Tela. [TousiTde O IPOCTOM M CJIOXXHOM
Harpy>XeHHU.

6. UYacTHple Clyday HaNpsHKCHHOTO coctosaus.  OCECHMMETPUTHOC
HanpsHKEHHOE COCTOSHHUE.

7. KOMITOHEHThI TlepeMelleHuH 1 nedopmaruii B TEOpUH MajlbIX nebopMalyi.
[11apoBoii TEH30p U ACBUATOP nehopMaruit.

8. MupapuaHThl JIeBHAaTOPa nedopmanui. VX (huzHdecKui CMBICT M
reoMeTpUIECKOe 0TOOPaKEHHE

9. Bextop AedopMalii. BekTopHOe  TPE/CTaBICHHE mporecca
nedhopMUpOBAHHSL.
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10. TensopHas CHCTEMa 0003HaueHHU! B TEOPHUH nedopMalii 1 CKOpOCTE#
nedopmanuit

11, VpaBHeHHs CBA3W MEXIY HanpsDKEHHBIM U neGopMHUpPOBaHHEIM
cOCTOSIHYEM ISl YIpYyroi Cpefibl.

12. dusnyeckue ypaBHEHMS CBASH. [mroresa "exuHON" KPUBOH. Kpurepuid
mepexoja Marepuana M3 yIIpyroro COCTOSHHA B iacTA4deckoe - YCIOBHA
(IaCTHIHOCTH (TEKY4EeCTH).

13. Ycnosue mIacTHYHOCTH Museca.

14. YacTHBle Cydad BBIPAKCHUA yCNOBHH TUIACTHIHOCTH. JIvHeapu3anys
yCIIOBHSA TUIACTHIHOCTH Muszeca.

15. YciioBue macTAIHOCTH Mueca ¥ ero JuHeapu3alis.

16. Vcmopust — [UACTHIHOCTH Cen-Benana-Tpecka. TeomeTpugecKast
WHTEpIpeTanus yCIIOBUH TIACTHIHOCTH Muszeca u Tpecka-Cen-Benana.

17. Pabora ¥ MOLIHOCTD neopmanyy s pasphIBHEIX [osiell TepeMeIe It
yacTHIl Merajuia B 0dare nedopmanyy. Y paBHEHHE Gamanca pabor. BimsHHe
Temmeparypsl M CKOpOCTH nebopmanyy  Ha cpoiicTBa MeTawioB. KpuBBIC
yIIPOYHEHNA.

18. Ilonsatue O XOJIOHOH, HETIOTHOH XOJIOTHOM, HEroNHON ropsIyeH, ropsiae,
a TAaKKe X MPAKTHUeCKHX AHAJOrOB: nreruroi”, "momyropsuei” nepopmalmix B
3aBHCAMOCTH OT TEPMOMEXAHUTECKHX PEXUMOB 00pabOoTKH.

19. Peoyiorpueckue MOASIH 1 anmpOKCHMAlus KPUBBIX yIPOYHECHHS.

20. Cmocolsl pHTeHCH(UKAIMK  [IPOLECCOB JIUCTOBOM  INTaMIIOBKH
(coBmeLCHHE oreparui; JIOTIOTHUATEIFHOE CHIIOBOC Bo3/eficTBAE Ha 3aroTOBKY,
co3naHre HEOIHOPOAHOTO TeMrepaTypHOro Iojis B 0Hare [UTACTHIECKOH
nedopMalMHK 1 B 30HE MEPEAatH CHITBI, CXEMBI OTIepaLlyti.

21. Teopus MalbIX yIpyro-IacTHYeCcKuX reopMali. Ee cymHOCTE H
06acT MPUMEHEHUA.

22. dopMOU3MEHAIOMNEC omnepaLuu JIUCTOBOM INTAMIIOBKHU: oTOOpPTOBKA,
00XKUM, pa3aaa, pernbehHas (popMOBKA.

23. OmpereleHne; CXEMbI [IPOLIECCOB; HAMPSDKCHHO - ne(opMHAPOBAHHOE
cOCTOSHYE 3ar0TOBKH B 04are acTAYeckoit AedopMaLn; TPHIHHDL i BUJIBI TTOTEPH
YCTORYMBOCTH 3aTOTOBKH.

24. CyliecTBO HHKEHCPHOIO MeTozia pelieHus 3aaad OMJI. YpaBHEHUE
Gananca pabor A 04aros nedopmaliy ¢ HelpephIBHEM W pa3pHIBHBIM INOISMU
repeMeIeH .

25. OmnpeneneHue paboT aKTHBHBIX (netbopmnpymumx) cui, paboTHI
BHYTPEHHUX CHJL, paGOTHI CHI TPEHH, paboTBI CAI Cpe3a.

6. 3aKOHbI TPEHHS, HCIIOIB3YSMBIC Tpu peleHuH 3a1a1 OMU.

27. VIHTeHCHBHOCTD HanpsKeHAN: HATPKCHAC TEKydecTH; U3MEHEHHe €Tro
IpE XOJNOJHOH H ropsiueH macTudeckonl aedopmarnuy (kpuBBIC YIIPOYHEHNS).
Y ClOBHE TUIACTHIHOCTH; OTIPENENICHIe HanpsUKeHHUs TeKyIeCTH.

28. HampsyxkeHHOE COCTOSHHAE B To4ke U B 00BeMe 3arOTOBKH: onucaHue ero ¢
[HOMOIIBIO TeH30pa. ¥YPaBHCHUA paBHOBeCHs, yC/IOBHA Ha xoHType. VIHBapHaHTHEIE
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XapaKTePUCTHKHY, KOTHIECTBEHHO OMHCHIBAIONIAE BEJIUUMHY M BHJ HANPKEHHOTO
COCTOSIHUSL B TOYKE.

79, Mu3uyecKye YpaBHEHUs CBA3U MEKIY HaAMPSHKEHUSIMA U negopMarusIMu
JUISL PA3IAYHBIX PEOOTHHYECKHX CPE/L (MzeaTbHO-YIPYToH; HACATBHO [IACTHYECKOH,
JKeCTKOIUIACTAYECKON ¢ yIPOIHCHHEM.

30. Cratuyeckas U KHHEMAaTHYECKas TEOPEMBI TEOPHHU IIIACTUYHOCTH. Nx
ACIIONb30BAHMe TS HIDKHMX U BEPXHAX OLCHOK yewnit ilepopMUpOBaHUs IpH
OMJ.

31. CxeMbl OCHOBHBIX OIEparIMi JWUCTOBOM INTAMIIOBKH: BBITSKKA TepBBIi
repexo, BBITSKKA BTOPOH H TOCJIeAyIOLIUHA IepexXOIEl, ru6ka MOMEHTOM, THOKa B
[rTaMmax, pasaada, 0TOOPTOBKA, dhopMOBKa, OOXKHM. [Toxa3aTh Odar IIACTHIECKON
medbopmaIyy, 3alicaTh yCIOBHE [IACTHYHOCTH ¥ YpaBHEHHME DPaBHOBECHA ML
orepanuii BBITKKA 1 0TOOPTOBKH.

32. Crioco6BI THOKH JMCTOBBIX MAaTCpHATIOB. HanpsokeHHO-1e(pOopMUPOBAHHOS
COCTOSIHHE 3arOTOBKU IIpH M3rude IIAPOKON M y3KOH IOJIOC. Bonpockl TEXHOJIOTUH
ru6Kky (OmpeseeHne Pa3MepOB 3arOTOBKI, MHAHAMATBLHOTO pajyca u3ruda u yrios
npyxusenns). [IpAauHEL 1 (axTOpBl, BIAAONIME HA npyKUHEHHe; CII0COo0b!
yMeHbIIEHHs [IPYKAHCHU.

33, Mopma odara JAehopmari, ypaBHeHMs paBHOBECHS H YCIOBHA
TACTHYHOCTH JJisl OIepamuit HOPMOBKH, 06xmma. CyIecTBO METOJ0B PCIICHHS
3a/a4 IpH "JHTErpalbHOM ' TOIXO/E: BEpXHHUX OLIEHOK, METO/ GanaHca paboT.

34. CymecTBO METOAOB PCUICHHA 3ama4d IIpu "HHTErPAJIbHOM" TOJXONC:
BEPXHUX OIEHOK, METOJ| GamaHca paborT.

35. Bumsl [OTepH YCTOWYMBOCTH JIMCTOBBIX 3arOTOBOK IIpY IITAMIIOBKE H
criocobpl  MX TIPEeNoTBpaliCHHA. ['paHMYHble YCIOBHA B TEOpHH OMI: B
nepeMeneHuAX (“KHHeMaTqucme"), B  HampsHKECHUAX ("cratuueckue") U
cMenranasie. [IpauMepsbl pOpMyITUPOBOK.

36.J[rarpaMMsl TLUIACTHYHOCTH METAIlIOB M METOIMKa SKCIePHMEHTAIBHBIX
HCCIIeIOBAHNH TACTHYECKHX CBOUCTB.

37. ANIpOKCHAMAIHS AXarpaMm TIACTHIHOCTH.

38. IIporHO3WpOBaHHME paspyMICHUT B mporeccax OMJ] TIO  KPHUTEPHIO
CmupHoBa-Ansesa I'A. [Iporso3upoBanue paspymieHus B nponeccax OMJL 1o
kputepito Kommoroposa B.JL. ¢ y4eTOM HCTOPHH nedopMariu.

39.Teopus AedopMalHi. KOMIIOHEHTH! IIepeMelleHnil MaTepHabHBIX TOICK U
KOMIIOHEHTHl JedopMamyy 3IeMEHTapHOTO o6pema. TeHszop Hedopmarmi H
nepuatop Jedopmaryi. VX HHBAPUAHTEL VureHcHBHOCTh Aedopmanuii, KaK
0600ImeHHas XapaKTepHCTHKA nehOpMHPOBAHHOIO  COCTOSAHMS 9JIEMEHTapHOTO
obpema.

40. OCHOBHbIE YIPOLIAIONIUE NPEIIOTOKEHI, MCIIONIb3yeMEBle B PEILCHUH
TexXHOIOTHMYecKHX 3ajad 00paOoTKM MeTaIoB JABIEHHEM: OCECHMMETpIIHAA
neopmarus, — IJIOCKas nedopmarms, IIIOCKOE HAIIPSUKEHHOE ~ COCTOSIHHE,
JKECTKOIITACTIYECKAs CXeMa [IPU PEICHIH 3a/at OM/L.

41. TlpuiMeHeHHe Pa3phIBHBIX peleHn#H /Uil 04aros nedopmanuu co CIIOYKHOM
reoMeTpHeH, YIPOIIEHHbIE 3aKOHBI TPSHHA 1 0061aCTh MX PUMCHEHH.



25

47. BaxoH TpeHus 3ubers H KyrnoHa, THII0Te32 MI0CKUX CeUeHUH.

43, BeITsDKKA (mepBbI  MEPeXol;  C YTOHEHHEM). HanpsKeHHO-
nehopMHUPOBAHHOE coCTOSHME 3aroTOBKH  IPH BRITSUKKE. DBHABI  TOTEPH
yCTOHYMBOCTA 3ArOTOBKH W TPUYMHBL HX IO O AAI0IIHe. KOHCTpYyKTUBHBIE H
TexHONOrHdecKye mapaMeTpsl, [103BOJISIEOIIME  YIIPABIATDE [IpOTeccOM BBITAKKH.
Crioco6b! HHTEHCHGUKAIH [IPOLECCOB BBITIKKH.

44. BexTophl a0COMOTHEIX H OTHOCHUTEIBHBIX riepeMeleHuH (cxopocTeit).
OcHOBHBIE TIpaBUIIA cocTaBiieHnsi OIOYHBIX MojieJIen. Heo6x0uMOCTh BBEICHHA
BapbUPYEMBIX napameTpos, OIpe/eIIIoIIIX reoMeTpUdeckue pasMephl ogara
nedopmarn. OneHKa HakoTeHHOH aedopMaluy.

45. Tlombop MOIXOASIINX dyHKImi KMHeMATAYECKd BO3MOKHBIX
nepeMeleHni, Ha3HATeHIC BapbHPyEeMBIX 1apaMeTPOB Ha rpuMepe OJ(HOM W3 3a71at
(ocazKa LUIHAHAPA, napa/uteNenunesa uin KOJIBLIEBOM 3aroTOBKH, BHIIAB/IBAHAE).
[TocnenoBaTeIbHOCTD PELICHIA sanad OM/I SHEPreTHIeCKUM METOOM.

46. VYcnosue — IUIACTHIHOCTH Museca. JInHEapu30BaHHO® yCIIOBHE
TTaCTAYHOCTH. Du3NUECKUH U reoMeTPHIECKIH CMBICI yCIOBHS TUIACTHHHOCTH

47. Jluneiinas u yrioBad nedopmarms. Mepel nedopmary: a0COMIOTHA,
OTHOCHUTEIIbHAA, norapudmIrdecKas nehopMaryiu. CpaBHHTe.TIBHHfI aHAJIN3
pa3IAIHBIX MeP nedopMartyi.

48. Bumpl aedexkToB MpU BEIIOHEHNN OIeparui MCTOBOH M 00BEMHOHU
ITAMIIOBKA | CIIOCO0B! X TIpe/oTBPALICHHA

49, BeITKKA BTOpOH H ocaemytompe  HepexolpL. HanpsKeHHO-
neopMUPOBAHHOC coCTOSIHME ~ 3aroTOBKA  TIPH BRITSDKKE. DBHIOBI  [OTEPH
yCTOWYMBOCTH 3aTOTOBKH | TIPWYUHBL HX BO3HMKHOBEHHS.

50. BpiTxKa C YTOHCHHEM. HaﬂpH)KeHHO-jle(bopMHpOBaHHoe COCTOSIHUE
3arOTOBKH IIPU BBITSKKE © yToHeHHeM. BATIBI neheKTOB ¥ MPUIUHBL BO3HUKHOBEHHS.

2.3 Tembl pedepaToB

|, @usuuecKue OCHOBbI wiacTudecko aedopMarLiy.
7. Tumsl KpUCTAITHYSCKAX peIeToK. MoHOKpUCTaILT U TTOJIMKPUCTAILIL.
JedeKThl KPHCTAJUTAIECKON PeILeTiH: ToqedHEe, THHENHbIE, 00BEMHBIC.
3. YnpoyHeHHe. Tledopmaliys TOTUKPACTAILIE.
4. Hanpsoxenns. HarmpsKeHHe ga ToiomazKe. HampsHKEHHOS COCTOSIHUE B
TOYKE.
5. TeHsop HATIPSDKEHUH. [1lapoBoi T€H30P H IEBUATOP.
6. [ naBHBIe HATPSDHKCHUAL.
7. ViHBapHaHTBI TEH30P3 HATPSKSHUH.
8. YpaBHeHHs PABHOBECHA.
9. JebhopMaluH. TlehopMaru JIMHEHHBIC, yrioBble ¥ 00BEMHBIC.
10. Jebopmaiyy B TOIKE. Tenzop nedopMaLiH.
11. Tnasable AedopMalii.
12. VYcioBue MOCTOSHCTBA oObema.
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13. CxopoctH eopmalHH.

14. Tlnockoe nehopMHUPOBAHHOE COCTOSTHHE.

15. YcnoBue IIaCTHIHOCTHA 1 CBSI3b MEXIy HAIPSDKSHUAMH, nepopMayIMA
1 CKOpPOCTSAMH nehopMaIi.

16. VcroBue IUIACTHYHOCTH 110 Cen-Benany 1 Mu3secy.

17. TumoTe3a eIMHON kpuBoii. KpusbIe yIIpOIHEHU.

18. OcobenHocTd TPEHHA pu macTHUecKon aedopMarm. Tpenue IO
KynoHy — AMOHTOHY 1 ro Tlpanario. Ponb TpeHus IpH 06paboTKe HaBICHHEM H
TeXHONOTHIeCKHe CMa3KH.

19. TI1acTU4HOCTD.

[LacTUYHOCTE TIPU xONoIHOM aedopMaryiH. 3aBHCHMOCTD TLIACTHYHOCTH OT
okazaTenell HANPSHKEHHOIO cocTosgHus. JlmarpamMMa racTHYHOCTH. METOEL
[JOCTPOEHHUS UarpaMMbl [TaCTHYHOCTH.

20. Kpurepry paspymIeHIs: cHIToBbIE, AehopMaliOHHEIC, SHEPreTHYEeCKUC,
KOMOMHUPOBAHHBIC.

Temaruka 1a00paTOPHBIX paboT 0 AUCLMILIHHE «Teopust 00padOTKH MeTaJJI0B
AaBJIEHHEM)

HarpapieH#e IOAr0TOBKH 15.03.01 MammuHOCTPOCHHUE
[Tpodub MOArOTOBKH
«MariHbl i TEXHOJIOT A 06paboTKH MaTepHaIoB IaBJICHAEM»
(Gakanasp)

ounas hopma 00ydeHH

TlepeueHb n1ab0PaTOPHBIX
paloT 110 pasiery «OCcHOBBI
TeopuH 00padOTKH MeTaJJI0B

KonugecT
BO UacoOB

Hcronb3yeMoe
obopyoBaHKE

naBJeHHEM

[locTpoeHue KPUBOH VcnpiTaTenpHasd — MaliiHa
IACTMYHOCTH  PacTKCHACM P-20, naGopaTopHasi
cTaHfapTHOTO OCHAcTKa

[MTHHPUIECKOTO obpasia
[TocTpoeHHE KpUBOH
[LIaCTAIHOCTH cyKaTHEM
cTaHAapTHOTO

IPUIECcKOro oOpazua
CpaBHeHHE ornepaluu
BRITABIMBAHUA M BOJIOUCHHUS
[AIXHIPAIECKOTO oopasna

OoCHAacTKa

HcrpiTaTe/bHas MallliHa
MVII-50, nabopaTopHad
OCHACTKa

VcnpiTaTebHas MaliHa
MVYTI-50, naGopaTopHasi
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1.2 Ilepeuenb OYeHOHHBIX cpedcmé no oucyunuHe

«Teopus o6pabomku memanios 0asneHuem)

[pencraBaeHne
Ne HaumeHnoBaHHE Kparkas XapakTepHCTHKa OLIEHOYHOTO OLEHOYHOTO
OIIEHOYHOT'0 CPENCTBA
OC PR pen CpencTBa cpencrea B ®OC
Jlganor mpenojiaBarest co CTY[CHTOM, IIeJb
i Y CTHBIM OTIPOC KOTOPOr0 — CHCTEeMaTH3aIlMd Hu YTOUHEHHE | 1€ oMrITeKT
(3-3a4€T) HMEIOIIHAXCA Yy CTyACHTa 3HAHHM, nposepxg 3qUETHBIX GHIICTOB
ero WHIUBUIYaIbHBIX BO3MOYKHOCTEH
VCOROSHUWA MATENMATIA
CucreMa CTaHIAPTH3UPOBAHHBIX 3alaHui,
2 Tect [{O3BOJIAIOMIAS ABTOMATH3HPOBATh IPOLCIYPY Donn TECTOBBIX
(T) H3MepeHus  YPOBHA JHAHWE ¥ YMEHHH 3aJlaHui
o0yuaromerocs
Tembr
O KOHTpOJIBHBIE BOIPOCHI 110 TEMaThKaM nabopaTopHBIX
3 aﬁ(f)TH (IJ)IP) itaGopaTOpHEIX PaboT pabot. OT4er
P BBINOJIHEHHEIX
paboT
IIpescraBaeHue CTyACHTOM papaboTaHHOH
< Pedepat(P) uadopMaIHu 110 3aJaHHON TEMaTHKE B BHMC Temsr pedeparoB
pedepara WK HPE3CHTALHH.
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1.3. acnopT $oHIA OLEHOTHBIX CPEACTE
Teopus 06paloTKH METANIOB JnaBJIeHHEM

FNQ /| Koj KOHTpOTHpPYeMOii KOMICTCHIIMH (unu ee HauMeHOBaHHE T
JaCTH) OIIEHOYHOI'0 CPEACTBA
1 OIIK-1 3HaTh: Pedepar, TecTupoBanue
2 OIIK-1, ymeTh 3amuTa 1abopaTOpHBIX paboT
3 OTIK-1, BnaseTh 3aruTa 1a60paTOpHBIX padoT
4 TIK-18, 3HaTh. TecTUpOBaHKE, KOHTPOJILHBIC
BOIPOCEI
TIK-18, ymeTb 3amuTa 1a00paTOpHBIX paboT
6 TIK-18, Biamers 3ammra 1a00paTOpHEIX PadoT

2. Onucanue ONeHOYHBIX CPEACTB
2.1. KonrpoasHbie BONPOCHI

1. Tenzop HanmpsuKeHUH. | TaBHBIC HAIPSKEHUA.

2. uBapHaHTHI TEH30pa HaNpsDKSHAH. Mdu3nUecKuii CMBICT HHBApHAHTOB HAMPSUKEHHH.

3. IllapoBoii TeH30p ¥ JICBHATOP HANPSDKSHUHA.

4. VIEBapuaHTHl ACBHATOPA HATPSDKEHHAHA, HX (r3nIeCcKUH CMBICIL.

5. VIHTEHCHBHOCTb HAIPKCHHH. BeKTOpHOE MPE/ICTaBIeHHe IHporecca HArpyXXeHusl B TOYKES
nedopMHApPYEMOTO TeJa. TToHSTHE O IPOCTOM ¥ CIIOKHOM HarpyKEHHU.

6. acTHbIE CITyday HAIPDKEHHOIO COCTOARMA. OcecHMMETPAYHOE HANPSDKCHHOE COCTOARHE.

7. KOMIIOHEHTHI epeMEIIEeHIH U neopmaruil B TEOPHH MAJIBIX nebopMaryi.

[[lapoBoif TEH30p U JICBHATOP nedopmaruii.

8. MmpapmaHTBl JE€BHATOPA nedopmarmit. VX dusHdIecKUid CMBICT U reoMeTPUYECKOS
oToOpaxeHue

9. Bexrop aeopmarii. BexTopHOe npejicTaBJeHUe nponecca neopMHpOBAHHA.

10. TensopHas cucTeMa 0603HaueHHI B TCOPUH nedopmanuit 1 cxopocTeit rehopmarmi

11. VpaBHeHUA CBA3H MEKIY HAIPSUKEHHBIM H /1ehOpMIPOBAHHEM COCTOSIHUEM ULl yHpyroH
Cpe/EL.

12. ®uspdeckue YpaBHEHUS CBA3H. Tumoresa "emuHON" KPHBOH. Kputepuit mepexoja
MaTepuana i3 ynpyroro COCTOAHMA B [TaCTHYECKOE - YCTAOBHS IIACTHTHOCTH (TEKYy4ECTH).

13. Venosne miacTaaHocTH Museca.

14. UYactHble Ciy4ad BBIPOKCHHA ycrnoBuil  IUIACTHYHOCTH. Juneapu3amms  YCJIOBHSA
nnacTHYHOCTH MHu3eca.

15. Ycnopue wiacTHaHOCTH Museca i ero NMHeapHU3aIHs.

16. VcnoBus MIacTHYHOCTH Cen-Benana-Tpecka. ['eomeTpuyccKasi FHTEpIpeTals yCIOBUH
mracTAdHOCTH Museca u Tpecka-Cen-Benana.

17 Pa6oTa ¥ MOIIHOCTH JedopMarii Ll pa3pHIBHBIX TIOJICH epeMelenuii JacTHIl MeTajlla B
ouare jeopmanuu. Y paBHEHHE Gayanca paboT.

17. BrusHHe TeMIepaTypsl M CKOPOCTH nedopmanuy Ha CcBOlicTBA METAUIOB. KpHBEIE
YIPOYHEHHS.

18. TToHsTHE O XOJIOAHOM, HeIoJIHOH X0JI0/IHOH, HeoJIHOM ropsyeif, ropadeH, a Take X
[PAKTAYECKHX ~AHAJIOTOB: nreruon”, 'MoMyropsuer” nedopmaiuax B 3aBHCHMOCTH oT
TEPMOMEXAHUICCKHX POKUMOB 00paboTKH.

19. PeoJTorudeckyie MOJEIA H aIlpOKCHMALII KPUBBIX YIIPOIHCHA.
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20. CriocoOsl MHTEHCH(QHKAIMK IPOLECCOB JHCTOBON IITAMIIOBKH (COBMEIIICHHE OINEpAITHi;
JOTIOJHATETbHOE ~ CHJIOBOE ~ BO3/ICHCTBHC  Ha 3aroTOBKY; CO3/laHMe HEOIHOPOJHOro
TEeMIIEpaTypHOIO I1I0JIA B O9are TACTHYecKoH AeopMaIMi M B 30HE Iepenadn CHIIbI, CXCMBI
ormepanui.

21. Teopus MaJBIX YIIPYroO-IJIACTHYCCKAX nedopmanuii. Ee CyIHOCTE | 061acTH NPUMECHEHUA.
22. dopmMoM3MEHSIOLIHE OTepariy JIMCTOBOM IITAMIOBKH: OTOOPTOBKA, o0xuM, pasjava,
pensedras GopMOBKA.

23. OnpeneleHue; CXeMBI IIPOIIECCOB, HAIPSDKEHHO - AeOPMHPOBAHHOE COCTOAHHE 3arOTOBKH B
ouare UIACTHEECKOM nedopMAaIu; IPHIMHBL A BA/IB! IOTCPH YCTOHIHBOCTH 3ar OTOBKH.

24, CymecTBO MIKEHEPHOTO METOZa PeIlCHHA samau OMJI. YpasHeHHe OanaHca pabor s
09aroB fAedopMAIiH ¢ HENPEPHIBHBIM H Pa3phIBHBIM [IOJISIMH TIEpeMEIIEHUH.

25. Onpenernennue padoT aKTHBHBIX (e OpPMHpYIOIIHX) CHIL, pabOoTHl BHYTPEHHUX CHIL, paboTEl
CHJI TPEHHs, pabOTHI CHII CPe3a.

26. 3aKOHB! TPEHHS, HCIOIB3YEMBIC IIPH PEIICHIH sapay OM/L.

7. VIHTEeHCHBHOCTD HAIPKEHHH: HANPSDKCHHE TEKyHdCCTH: H3MEHEHHE ero IpH XOJIOXHOH H
ropsuell  IIACTAYECKOH nepopmarmy  (KpEBBIC YIPOUHEHHs)). Y CIOBHE IIIACTHIHOCTH;
OIpesieNieHHe HAPSUKEHHS TeKYICCTH.

28. HampskeHHOE COCTOSHME B TOUKE M B ofpeMe 3aroTOBKM: OIKCaHHE ero ¢ IOMOIIBIO
TeH30pa. YPAaBHEHHs DPAaBHOBECHS, YCIOBUA Ha KOHType. VIHBapHAHTHBIC XapaKTepPHCTHKH,
KONMMUECTBEHHO ONMMCHBAIONIHE BEMYMHY ¥ BH/| HAIPOKCHHOTO COCTOSIHUS B TOUKE.

29, dusudeckue ypaBHEHHs CBA3H MEKIY HANPAKESHUSMA ¥ AeopMALAMH UL pa3IHYHBIX
PEONIOTHYECKHX CPEA (MyieanbHO-YTIPYTOM; MACATBHO [JIACTHYECKOM, KECTKOILIACTHYECKOH C
YIPOYHEHAEM.

30 .CraTHdeckas U KHHEMATHYECKas TEOPEMBI TEOPUH UIacTUYHOCTH. VX HCIIOIB30BAaHHE A
HIWKHUX U

BEPXHUX OLEHOK YCHIIHH nebopMHpPOBaHKS ITPA OMJ.

31. CxeMBbl OCHOBHBIX OIleparuiii JIMCTOBOM INTAMIIOBKH: BBITSDKKA MEPBBIH MEPEXOJ, BBITAKKA
BTOPO#i ¥ TOCHIE/TYIOIIHH IEPEXOBL, rbKxa MOMEHTOM, THOKa B IITaMIIax, pasjaid, 0oTOOPTOBKA,
dopMoBKa, OOXKHM. [lokasaTh oOdar ILIACTHYECKOH medopmanyy, 3anucarh yCIOBHE
[UIACTHYHOCTH ¥ ypaBHEH!Ee PABHOBECHS LI orepanuil BHITSUKKE B OTOOPTOBKH.

32. Croco6sl THOKA JHMCTOBBIX MAarepHAalOB. HanpsokeHHO-1e(hOPMHPOBAHHOE  COCTOAHNC
AarOTOBKM TIPH M3TMO€e UIMPOKOH ¥ y3KOH IOJIOC. BONpOCH! TEXHOJNOTHH THOKH (ompenenenue
pasMepoB 3aroTOBKH, MEHAMATGHOTO pajdyca W3ruba W yrioB npyxuHeHus), [[puauHbl H
(hakTOPSI, BIMAIONIHAE Ha IIPYKHHCHAC; cII0COOB! YMEHBIICHHS TPYKHHCHHA.

33. ®opma ouara AedpopManuy, ypaBHeHH PABHOBECHS ¥ YCJIOBHS IIACTHIHOCTH JULA orepari
bopmOBKH, obxuma. CylecTBO METOJOB PCIICHHA 3anad IIpU "HHTErpalbHOM" MOJXOME:
BEPXHHX OIEHOK, METO/A famanca padorT.

34, CyImecTBO METOJIOB PEIICHHUA 3a/1ad TIpH "HHTErpaIbHOM" TIOAXO0AE: BEPXHIX OIIEHOK, METOJ
Gananca pador.

35. Bupmpl MOTEPH YCTOMYMBOCTH JIHCTOBBIX 3aroTOBOK py IITaMIIOBKE H cnocobsr 34. BX
npefoTBpaIIeHEs. I paHIIHEe YCIOBHA g Teoprst OM/I: B IEpeMCIICHIAX ("xunemarHueckue"),
B HAIPSDKEHHIX ("craTudeckue') X CMEIIAHHBIC. TIpumeps! HOPMYITPOBOK.

36./[narpaMMbl  IUTACTHYHOCTH METailIOB H METOINKA SKCIEePUMEHTAIbHBIX HCCIlIeIOBAHMI
[TACTHYECKAX CBOMCTB.

37. ATmpOKCHMALIHS UarpaMM IUIACTHIHOCTH.

38. ITporro3upoBaHue paspyIcHHs B nponeccax OM/] 110 KpHTEPHIO CwmupHoBa-Ansesa [ A.
TIporHo3MpOBaHKE Pa3pyIIeHUs B IPOHeCcax OM/I o kputepHro Komvoroposa B.JI. ¢ y4eToM
ucropus fedopMarui.

39.Teopust medhopMarlii. KOMIIOHEHTHI TIEpEMEIIeH i MaTepHabHBIX TOUEK H KOMITOHEHTEI
nedopManiy JIEMEHTapHOTO o6pema. TeHsop nedopmarui ¥ NEBHATOP nedopmanmit. Mx
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HHBapHaHTHL  VIHTEHCHBHOCTD nedopmanuii,  Kax o6o0OImenHHas  XapaKTepHCTHKA
e OpPMUPOBAHHOTO COCTOSIHHUS NIEMCHTAPHOTO obpema.

40. OCHOBHBIE YIPOIAIOIIAE TPEATONOKEHHS, HCIONB3YEMBIC B peIEHHH TEXHOJIOTHICCKAX
3azaq 06paboTKH METAIOB IaBJICHHEM: ocecuMMeTpHYHAad AedopManus, miockas nedopmanns,
[UIOCKOE HATPSIKEHHOE COCTOSHIE, KECTKOMIACTHHECKas cxema nipu pemernn 3anad OM/I.

41. TlpuMeHeHHE paspbIBHBIX peleHni Ui 04aroB nedopMarmi o CJIOXKHOM TeoMeTpHeit,
yIIpOIIEeHHBIE 3aKOHBI TPEHH U o0nacTh UX TPAMEHEHHS.

42. 3axon Tpenus 3uberns u KysoHa, rANOTe3a IVIOCKAX CEeYCHHH.

43. Bemshxkka (mepBBIH HEpeXon; ¢ YTOHEHUEM). HanpsikeHHO-1e(OPMAPOBAHHOE COCTOIHIE
3arOTOBKM TpU BBEITSDKKE. BuIpl IOTEPH YCTOMYMBOCTH 3arOTOBKM M IPHYMHBL HX
nopoypatomye. KOHCTPYKTHBHEIC H TeXHOJIOrHYeCKHe TapaMeTphl, MO3BOJIIONINE YIPABIATH
[IPOLIECCOM BBITAKKH. Crroco6b1 HHTEHCH(UKAIH TTPOLECCOB BEITAKKH.

44, BexTopsl a0COMOTHBIX ¥ OTHOCHTEIBHBIX nepeMeleHun (cxopocteit). OCHOBHBIC IIpaBUIIA
cocTapienns OnouHBIX Mopeneit. HeoOXOMMMOCTE BBEACHUS BapLUPYeMBIX I1apaMeTPOB,
ONpEIEIAOMMX [eOMETPHYECKUEe pasMepbl  0tara nedopmanuu. ONeHKA HAKOIUICHHOM
nehopMaIii.

45, Tloxbop MOJXOMSIIAX dyEKIME U1 KHHEMAaTHIeCKH BO3MOXHBIX repeMenieHuH,
Ha3HA4YeHHE BapbHPYEMBIX IapaMeTpoB Ha IPHMEPE omuoi w3 3aza4 (ocamka IMHIMHADA,
napaJuTesIenuIesia nim KOJIBLIEBOH 3arOTOBKH, BbLIaBNuBanue). ITocnenoBaTenbHOCTE peIneHns
sanaq OM]] 95HepreTHYeCKHM METO/IOM.

46. YeroBre miacTHUHOCTH Museca. JInHeapu30BaHHOS yCIOBHE miacTaaHocT. OU3HIECKHH 1
reOMETPHYECKHUN CMBICT yCIIOBHS TIACTHIHOCTH

47. Jlupeitnass ¥ yriosas AeopMarius. Mepsr nepopmanum: abCOMOTHAL, OTHOCHTEIIbHA,
norapumudeckas reGopMaIny. CpaBHUTEIIBHEIN aHAIN3 Pa3IHIHEIX MEP nehopMaliuii.

48, Buypl 1eeKTOB IIpX BBITOTHCHHHA oreparuii JINCTOBOH U 0GBEMHOI IITAMIIOBKH H CIIOCOOBI
X TPEOTBPALICHIA

49. BpITskKa BTOPOi M IOCTIEYIOIIHAE MEPEXOIBL. HanpsikeHHO-1e(pOPMUPOBAHHOE COCTOSHUC
3arOTOBKH [pH BHITSUKKe. BHIBI  TIOTEPH YCTONYMBOCTH 3arOTOBKM M TIPHIMHBL HX
BO3HUKHOBEHH.

50. BoiTsikka ¢ YTOHCHHEM. HanpskeHHO-1e)OpMHPOBAHHOE  COCTOAHHE 3arOTOBKH TIPH
BEITSDKKE C YTOHEHHeM. Bap! 1edeKTOB ¥ [IPHIHMHbI BO3HUKHOBCHHS.

2.2. Pedepart

Tems! pedepatoB MO PAsTHIHBIM  pasjieiaM yucrmumael Teopust  00paboTKH
METAJUIOB JABJEHHEM, TEMBI KypcOBOrO MPOEKTa H KOHTPOJIbHBIE ~ BOIPOCHL VLA
IIPOMEKyTOIHON ¥ HTOTOBOH aTTeCTAluA TpHBE/ICHBI HUXE.

Temer pedeparoB
1. Du3mYecKne OCHOBBI IIACTHIECKOM nedopmaruu. ITK-18
2. Tumpl KpPUCTAUIAYECKHX PEIICTOK. MoHOKpUCTA/UT H  TOJMKPHCTALIL. JedexTsl
KPHCTAIUTHYECKOH PEIETKH: TOUCUHbIC, nuHelHbIe, 00bEeMHBIC.
3. Ynpounenne. Jledopmanius NOTMKPACTAILIA. [TK-18
4 Hanpsoxenus. HanpsokeHHE Ha IIOMAKe. HanpskeHHOE COCTOSTHUE B TOUKE. OIlK-1,
5. Tensop Hanpsokeruit. [1lapoBoii TEH30p ¥ ACBHATOP.
6. Tnasase Hanpsokenus. 1TK-18
7. ViHBapHaHTEI TEH30Da HATPSIKCHHH. OIlK-1
8. VpaBHeHH: paBHOBECHSL. IIK-18
9. Jledhopmanuu. Jledpopmarnn nuHeliHble, YIJIOBBIE H 00BEMHBIE. OIIK-1
10. Jedopmarwu B Touke. TeH30p nedopmarmit. OIIK-1
11. 'maBHBIE HedopMallHH.
12. YcioBHe MOCTOSHCTBA 00BeMa.
13. Cxopocty nedopmaia.
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14. Tlnockoe neopMHPOBAHHOE COCTOSHHE.

15.  VcioBHe IUIACTHYHOCTH H CBSA3b MEXKY HAIPKCHHAMH, neopManisMH ¥ CKOPOCTAMH
neopManuH.

16. Venosue miactaunocts mo Cen-Benany u Musecy.

17. Tunoresa equHOM KprBo#. KpUBBIC YIPOTHCHHS.

18. OcoBeHHOCTH TPEHHS TPH IUIACTHYECKOH AehopMaluH. Tpenne no Kynony — AMOHTOHY
u 1o TTpamrmo. Ponb Tpenus mpy 06paboTKe AaBIEHHEM i TCXHOTIOTHICCKIC CMa3KH.

19.  IlnacTH4YHOCTb.
[[racTHYHOCTS HpPH XONOAHOH Jedopmaiyad. 3aBHCHMOCTD INIACTHIHOCTH OT TOKasaTelen
HANPSHKEHHOTO cocToAHusA. JluarpaMma IUIaCTHIHOCTH. Metozpl TOCTPOEHHUS JHarpaMMEI
IUIACTHYHOCTH.

20. Kputepunu  paspylleHHs:  CHIIOBBIC, nedopMaloOHHBIE,  JHEPreTHYECKHE,
KOMOHMHUPOBaHHBIC.

2.3. TecrupoBanue

BIIaHKOBOE TECTHPOBAHUE IIPOBOJIMTCSA B HAYAIe KAXIOrO 3aHATHA, HaTMHAA CO BTOpOro, 1
IpeJHa3Ha4yaeTCs UL 3aKpPEIUICHH 3HaHMi, TONYYEHHBIX HA MPeIBIIYIHX JICKIHOHHBIX
3aHATHSAX. BpeMs TeCTHPOBaHHS COCTaBILACT 10-15 mMuHyT. B 3aganuu mpejularaercs HE MEHEC
10 TECTOBBIX BOIIPOCOB IO TeéMe NPEIbIIYIIETO 3aHATH. KaxIslit TECTOBBIH BOIIPOC CHAabXaeTCst
HeCKOJTHKHMH BapHaHTAMH OTBETOB, CPe/ KOTOPBIX TOJNBKO OIMH ABJACTCA IIPABAIBHBIM.
TIpuMensieTCst CIIeAyIomasi Kaa ONCHHBAHHAA:

-oTHyHO — 9-10 IIPaBHIILHEIX OTBETOB M3 10 mpeIoKEHHBIX BOIIPOCOB;

-XOpOIIIO — 8 IIPaBUIbHBIX OTBCTOB;

-yIOBIIETBOPUTEIBHO — 7 MPABUIIbHBIX OTBETOB;

-HEyIOBIETBOPHTEILHO — 6 U MEHEe IIPaBAJIBHBIX OTBETOB.

TecToBBIE BONPOCHI
«Teopusi 06paboTKA METALJIOB AABJICHHEM

1. BakaHCHel Ha3bIBAeTCS TOYCUHBIA JePEeKT: OIK-1
2. a) BO3HUKAOIHI P OTCYTCTBHHM OHOTO aToMa B y3/I€ KpHCTaJUIHYECKOH PeIIeTKH; OIIK-
1
6) BO3HMKAFOLIKH IIPX 3aMEHE OJ(HOTO aTOMa TyKEPOTHBIM aTOMOM;
B) BO3HHMKAIOIIMM IpM BHEJPEHHH aroMa MOKHHYBIICTO CBO& MECTO, B MEKy3elIbHOE
MPOCTPAHCTBO;
r) U1 KoToporo Bekrop broprepca OTIAYCH OT HYJId;
) BO3HHMKAIOWIMI TIpU BHEIPEHUH Ty)KEPOIHOro aToMa B MeKy3€eIbHOe IIPOCTPAaHCTRO.
2. Jucnoxanueit nassisaercs: OINK-1
a) TOYeYHbIH AeQeKT, BO3HHKAIOIIMH NIPH BHEJIPEHHH aTroMa, IOKHHYBIICTO CBOE
MECTO, B MEXKY3€JIbHOE IIPOCTPAHCTBO.
6) ToueuHsIH 1edEKT, COBEPUIAOIIHIT TIEPEMEIICHAE B KPUCTAILIC;
B) MECTO PaCIIOJIOKEHHA TOYEIHOIO nedexra;
I') MECTO PACIIOJIOKEHHS JINHEHHOTO nedexra;
1) TUHEeHHBIH AedexT, UL KOTOPOro BEKTOP Broprepca OTIIHYEH OT HYJIA;
3. Konrypom Broprepca nassmaercs:  OIIK-1
a) KOHTYp 00BeMHOT0 Je(eKTa;
6) KOHTYp, IPOBEICHHBI BOKPYT A/pa IHCIOKAIMH;
B) KOHTYP, KacaTelIbHbIH K 9KCTPaIIOCKOCTH,;
r) mo6o# 3aMKHYTHIH KOHTYP B HACAIEHOM KPUCTAIIE;
1) KOHTYD, KacaTeIbHBIi K IIIOCKOCTH CKOBKCHUA.
4. Bextopom Broprepea nassmaeres:  OINK-1
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a) BEKTOP BHEIIHEH CHIIBI, [EWCTBYIOMINH HA KPUCTAILI;

6) meBs3Ka KOHTypa broprepcea,

B) BEKTOP CKOPOCTH, C KOTOpO# JIBHIKETCS BAKAHCHL,

I') BEKTOP CKOPOCTH, € KOTOPO# JABHIKETCS AUCIOKAIMA;

1) cHJIa B3aUMOJIEHCTBHA JIBYX JACTIOKANNH pa3HBIX 3HAKOB.

5. DKCTPAIUIOCKOCTHIO HA3hIBACTCS: OIlK-1

a) JIONONHATENbHAA TOTYILIOCKOCTE, SABIAIOMIAACH TIPUYUHONM BO3HUKHOBECHHA

JIFCIIOKALIHH;
6) IIOCKOCTB, IICPIICHIUKYIApHAs IHHAH IIACIIOKAIINH,

B) ITOCKOCTH, B KOTOPOH HabmoaeTes paubobIIas IIOTHOCTE aTOMOB;

r) AMCIOKALMOHHEIA Oapeep;

J)ILIOCKOCTB, B KOTOPOH ASHCTBYIOT MaKCUMATILHEIC KacaTeIbHBIC HAIPSIKCHUS.

6. TITOCKOCTBIO CKOJIBIKEHUS. HA3bIBACTCA: OIK-1

(7

a) JOTONHUTENbHAS TOIYIIOCKOCTD, ABIAIOIALCA IPUYUHON BOSHUKHOBEHUS

JTACTOKALIHH;
6) IWIOCKOCTb, NIEPIICHIUKY ISPHAA INHIHA JIECIIOKAIIHH;

KpaeBo

KpaeBon

B) IUIOCKOCTB, MEPNEHIAKY/IIpHAsd SKCTPAIUIOCKOCTH M 3aKJIoyaromas B cebe JMHHUIO

JHCIIOKATIHH

r) IUCIOKAIMOHHEI 6apbep;

X) IIOCKOCTh ¢ HAHGOMBIICH IIIOTHOCTHIO aTOMOB.

Kpaesoit IUCIIOKAIMeH Ha3hIBaeTCA: OIIK-1

a) JIMCIIOKAIHs, PACTIONIOKEeHHAA Ha KPAIo KPUCTAIIa,

6) 3aMKHyTast JUCIOKAIMOHHAs METII;

B) JUCIIOKAIIYS, JTHHUS KOTOPO#i ABJIAETCA OTPE3KOM IPSIMOH;

r) TMHEHHBIN TehEKT, BEKTOP Broprepca KOTOPOTo TEPIEHMKYIPCH JTHHAK JIMCIIOKAIIUN;

1) TAHEHHb Je(eKT, BEKTOP Broprepca KOTOpOro napajuie/eH IMHAHR JIACTIOKAL|H.

8. BuaToBoil AHCIOKAHEeH Ha3bIBACTCA: OITK-1

a) [MCITOKALMS, JTHHHS. KOTOPOH SABILACTC BHHTOBOM JIUHHEN;
6) 3aMKHyTas AUCIOKALMOHHAS [TCTIIA;
B) nedext, 06pasyeMbli BHHTOBOM 3KCTPAIIOCKOCTBIO;

r) THHEHHBIN AehEKT, BEKTOP Bioprepca KOTOpPOro HEPIEHANKYIAPEH JTUHAN JTUCJIOKALHHN;

11) TUHeHHBI NedeKT, BEKTOP Broprepca KOTOPOTo NapajlielIeH JTIMHUH JHCIIOKAIHH.
9. IIpu muacTH4ecKoi Aepopmanuu mIoTHOCTE nedeKTOB BO3PAcTaeT B pe3

a) JIeCTBHA NCTOYHUKOB IeHEpallii JIUCTIOKAIIHH;

6) aHHUTHIAIHA JIACITTOKALIHM;

B) IPEOIOJIEHHS TACTIOKAMAMU JMCIIOKAIIMOHHBIX 0apsepoB;
r) JIaBJIcHUE Ha MeTalll,

) IIepeno3aHue JIACTIOKAIMA.

10. Tpascusuued Ha3bEBACTCA: ITK-18

11.

a) peooTIeH e IMCIIOKAIMAMHE JACTOKAIMOHHBIX OapbepoB;

6) mepeMeleHne IUCTIOKAIMH B IIOCKOCTH CKOJIBXKEHHS,

B) Tiepe/l JUCIOKAIneH 13 OJIHOH TIOCKOCTH CKOJIBXEHUS B APYTYIO;
r) MaccoBas MHIPALAA BAKAHCHIA;

1) OTTAJKHBAHHKE APYT OT ApyTa JIACJIOKANHH Pa3HBIX 3HAKOB.
[lepenon3zaHueM JACIIOKAIMH HA3bIBacTCA: T1K-18

a) IIPeO/IONEHHE IUCTIOKAIAIMH JIACTIOKAIMOHHBIX GaprepoB;

6) mepeMelieH e TUCIOKAIHH B II0CKOCTA CKOJIbKEHHS,

B) epeXOJl IMCIOKALUH U3 0JIHO} TIIOCKOCTH CKOJIbXKEHUA B APYTYIO;
r) MaccoBas MHUTpanus JIUCIIOKAIIHH;

1) OTTaJKUBaHue APYT OT ApyTra MUCIOKALUI pa3HBIX 3HAKOB.

12. JIBOMHUKOBAHHEM Ha3bIBACTCA: [TIK-18

ynprare: OIIK-1



13.
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a) MOBOPOT YaCTH KPUCTAJLIA BOKPYT HEKOTOPOH OCH;

0) paszeneHye JUCIOKAIMK Ha JIBE;

B) OTTAJIKABAHHE ApYT OT JIpyTra JIUCIIOKAIUHM pa3HBIX 3HAKOB;

T') reHepalys JByX JUCIOKAHOHHBIX IETE/b PasHBIX 3HAKOB;

1) paseneHne BaKaHCHHU Ha JIBE YaCTH.

Jljist 9UCTBIX METAUIOB BO3BPAT HAUMHACTCS IPH (Tna — TEMIIEpaTypa IUIABJICHHA 110 LIKAIS

Kenspuca): [TK-18

14.

110

19

16.

17.

18.

19

a) 0,1 Tua;

6)(0,2 ¥ 0,3) Tu 3

B) 0,4 Tun:

r) (0,6 = 0,7) T ;

m) 0,8 Toa.

[T 9MCTBIX METAIUIOB PEKPHUCTAIUIN3AIMA HATHHACTCS TPH (Tun - Temmeparypa MiaBICHAS

mxaie Kenppuca): [IK-18

a) 0,1 T

6)(0,2 * 0,3) T ;

B) 0,4 Tha;

r) (0,6 ¥ 0,7) Taa ;

) 0,8 Taa.

JluarpamMMoii peKpUCTaUIA3aIMH Ha3bIBaCTCA: [TK-18

a) 3aBHCHMOCTB YHCIIA PEKPHCTAIIM3HPOBAHHEIX 3€PEH OT TEMIICPATyphI OTKHTA,

6) 3aBHCHMOCTH pa3MEpPOB PEKPHCTAIUIM3MPOBAHHBIX 3CPeH  OT IpeABapHTEIBHON

nebopMaliy 1 TeMIIEpaTyphl OTXKUTa,

B) 3aBHCHMOCTH UHCJIa PEKPHCTANTH3HPOBAHHBIX 3CPCH OT npeBapUTEbHOM qedopManu 1
TEMIIEPaTyphl OTIKATA;

r) 3aBHCHMOCTh OTHOINCHHA JUIAHBEI PEKPHUCTATUIH3HPOBAHHOTO 3€pHA K €I0 IMUPHHE OT

TEMIIEpPATyPhl OTXKUTa;

11) 3aBHCHMOCTH Pa3MepOB PEKPHCTAIIIM3HPOBAHHEBIX 3€PCH OT BPEMEHN OTXKHTE.

JHAMUYECKON PEKPHCTATH3ALMEH Ha3bBACTCA PEKPHCTAIIHIAIIA: [K-18

a) B pe3y/IbTaTe BO3/CHCTBHS Ha METAIUT YIapHOH Harpy3KH;

6) npUBOAAIIAS K IIOABJICHUIO IBOHHHUKOB;

B) OT JIEHCTBHAs OCTATOYHBIX HALPSIKCHHAH;

r) IIPOTEKAKOLas TOCTIE ITaMIOBKHU IIPH OCTHIBAHHHU IIOKOBOK;

I) IpoTeKarolias OHOBPEMEHHO C nedopMarfei.

Tekcrypoit HaspBaeTes: [1IK-18

a) CTPYKTYpa, BUIAMas HeBOOPYKEHHOM IJ1a30M;

6) cTpyKTypa, BUIHMAs TOJIBKO IO MEKPOCKOIIOM;

B) CIIE/IBI TeUSHHs! HEMETA/LTHYECKUX BKIIOUEHHUH B METAILIC;

r) mojocyatas MEKPOCTPYKTypa, oOpasyromias IpH 3HAYUTENbHONM MOHOTOHHOM XOJIOTHOH
nedopmanuu;

71) moJocuaTas MEKPOCTPYKTYpa, 00pasyromast ipy 3HAYUTENBHOM ropsayeil nedopMamnu.

BonokHuCTOl cTpykTypoit HasssaeTes: [IK-18

a) CTPYKTypa, BHAMMAs HEBOOPYXKCHHOM I71a30M;

6) CTPYKTYpa, BHAUMAs TOJIBKO IO/l MEUKPOCKOIIOM;

B) CJIe/[BI TEUEHHS HEMETATHYECKUX BKIIOUCHHH B METAILIe;

I) HOJIOCUATas MHKPOCTPYKTYpa, 06pasyiomas npH 3HAYUTENIEHOM MOHOTOHHOH XOJOXHOH
nehopMaLyy;

1) mojocyaras MEKPOCTPYKTYPa, obpasyrormas IpH 3HAYMTETBHOH ropsueit neopmanum.

. Victannas gedopManus IpH PABHOMEPHOM PACTSDKEHUH BBIMHCIACTCAH IO bopmyie (“EJ 0 A k

- HayaghbHAd ¥ KoHeuHas miuHa o6pasna): [TK-18
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a) €=£,—4,;
_ fk _'fo
6)8— 'EO ]
14
B E=70;
0
V4
r) 8=€n—k.
£o”
£, =0
g=In—+t——2
1) 2,

20. KpuBble yIpOUHEHHS CTPOAT B KOOPAHHATAX: IK-18
a) meTHHHAS JeopMalus — ICTHHHOE HAPAKCHHE;
6) ncTuHHAs Ae(OpMaIus — yCIOBHOE HAIPSDKCHHE;
B) aGcomoTHas AedopManus — abCOMOTHOE HAIPSKEHHE;
r) oTHOCHTENbHAs AepopMaris — NPEes TEKYICCTH,
1) yenopHas edopManiusi — HCTHHHOE HAIPSIKCHHC.
21. TloTepel IIACTHYECKON yCTOHIHBOCTA HASBIBACTCA: [1K-18
a) MpoOJIBHEIH H3rub obpasiia;
6) pa3psIB 00pasia;
B) Hayaso 00pa3oBaHus WEHKH,
r') Hagao IIacTHYECKOro TeUCHH;
1) TOSIBJIEHHE TIEPBO# TPEIIHHBL.

22. Illefika Ha 0Opasle NP PACTHKEHHH MOSBIACTCS B MOMEHT, KOIZa (O — manpsikeHHe,

& — nedopmanust pacTAKEHHUs): [1K-18

oy = =T,
de
23. O671aCTHIO KPHTAYECKUX AehopMaiiiil Ha3pBacTCA o6acTs mpu JeHOPMHAPOBAHUH KOTOPOH:
[1K-18
a) HaNpsHKSHUS B 3ar0TOBKE IOCTATAIOT 3HaueHMil, IPUBOJIAIINX K Pa3pylICHUIO METAILIA,
6) KOHTAKTHBIE HANPSKCHHS JIOCTHIAKOT 3HAUEHWH, NPUBOJALIMX K paspyLICHUIO
HHCTPYMEHTA;
B) nedopMaIUy JOCTHTAIOT 3HAYCHHH, IPHBOJSIIIX K paspyLIEHUIO METAIa 3ar0TOBKH;

r) ge(opMariy JOCTHTAIOT 3HAYCHHH, IPABOISIIMX K IIOTEPC TUTACTHYECKOM YCTOHYMBOCTH;
1) nedopmanun JOCTUTAIOT 3HAUCHHH, IPHBONAIHIX K YKPYITHEHHUIO 3€pPHA.

24, JlaHsl KOMIIOHEHTHI TEH30Pa nanpskennit O jj (GJ= 1,2,3) . Bro osnauaer, gro:
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a) X0T# OBl OJTHO U3 NPHBEASHHBIX THCEI IOCTHIACT npejiena TEKy4eCTH,
6) HE OJIHO W3 IIPHBECHHBIX YHCEIl HE PaBHO HYJEO,
B) CyMMa Tp&X HOPMAIBHBEIX KOMIIOHEHT paBHa HYJIIO,

) Oy # 0 jis

1) KOMIOHEHTEl 7§ M3MCHSIOTCS BIOJHE ompe/IeIEHHEIM 00pasoM NpH npeobpa3oBaHuH

KOODHHAT.
25. VejoBHe MApHOCTH KACATEFHBIX HANP;DKCHHH HMEeT BUIL: [K-18

a) 01109 = 020335 = 0330;

6) Opg = Oqp; T3 =0xn; O3 = O3,
2 _ .2 _ .2

B) Oy =0y =03y

r) 012023 = 02303 = 031012;
2 2 2

) O T 09 7033 =1,

26. YcIIOBHE TOCTOSHCTBA 00BeMa! [TK-18

a) €11 T 6 TE3 =0,

6) €1 T E€xn TEx =1,

B) €11€m €33 = 0;

r) €11€n€33 = 1,

n) €€ T €333 TE3EL = 0.
27. YpaBHEHHs PaBHOBECHS (Ge3 ydeTa MacCOBBIX CHII - faf j - HAIpaBJIAIONHE KOCHHYCBL):
TIK-18

a) €11 TE€xn T &3 =0;

6) 05 = O ji;

aa,}.

B) =0,
axj

r) O'ufj =0,

y

28. Yron MeXay MaKCHMalbHBIMH KacaTCIbHBIMH HANIPSUKEHMUSIMM M TJIaBHBIMH  OCSMH
cocrapmsert: [TIK-18

a) 0%

6) 30°;

B) 45%;

r) 60°;

1) 90°.
29. CooTaomnerus Koy ycTaHaBIUBAIOT CBA3D MY IK-18

a) HAIPSKEHHSIMH B JIByX CHCTEMaX KOOPIMHATHBIX ocelf;

6) HAIPSUKCHUAMHE U /16 OpMALHsIMK;
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B) HAIPKCHUSAMH H CKOPOCTSAMH Je)opMariii;
r) mosieM CKOPOCTEH | T0JIEM ckopocTei nedopmanuii;
11) IIoJeM ckopocTeii nehopManuit i nojeM nebopMaldii.
30. 3HAK KOMIIOHGHTHI HANpsDKCHMsA, AeHCTByIOmEeH HaA KOOPAMHATHOM  IUIOMIA/IKE,
onpenenstercs: [TK-18
a) HampaBJICHHEM CHIIbI, AEHCTBYIONIEH Ha IIOMAKY;
6) HampaBJICHHEM EPEMEIICHIA ITOMIa KM,
B) HAIPABJICHAEM [IAHHOH KOMITOHEHTbI HAPOKCHHIA,
r) IpoH3BeIeHAEM HATPaBIeHMS ISHCTBIAS HALIPKCHIA | HepeMeleHus;
1) IPOU3BEACHHEM 3HAKOB HAIpPABICHU U alpeca.
31. I'mapocTaTHUECKHM JABIICHMEM Ha3bIBACTCA. [1K-18
a) HanOoJIbIIee HOPMaIbHOE HAIPSDKCHHUE,
0) pa3sHOCTb MEXIY HanOOIBIMM M HAUMEHBIITUM HOPMaJlbHbIM
HATIPSDKEHHUEM;
B) IIepBEI HHBAPHAHT HATIPSHKEHHOTO COCTOAHMA,
r) cpezHee HOPMAIbHOE HATPSKEHHE, B3ATOC C o0paTHBIM 3HAKOM;
1) IEBHATOP HAINPSDKEHHOTO COCTOSHHA.
32. Cornacuo teopuu Tedenus: TK-18
a) METAJIIa TeYeT B HAIPABJIEHAH HAUMEHBIIEr0 COPOTHBIICHH,
6) ynpyras nedpopmanus npeHeOpeKUMO Majia 10 CPABHCHHIO € IUTACTUYECKOM;
B) TEH30PBI HANPSDKSHAH U nedopmarnmit mogo0HEL
r) IeBHaTOPHI HANPAKCHUH U ckopocTeii neopmanuu noJ00HEL

1) TedeHHe MeTAIIA IPOUCXOIAT B HAIPAB/ICHUH AEUCTEHA HAWOOIBIIMX HATIPSUKEHUH.

33 CornacHo rumotese miactudHoctTH Cen-Benana (O - IHTEHCHBHOCTD HAIIPSDKCHUH; T max -
MAKCHMATBHOE KAcaTebHOE HANPSIKEHHE): TTK-18

a) O; = 0y

BT ; = 2 ) ;0'3 5
B) 0; =0,;
F)z_!__al;o'z.s

1 e = 5

34. CornacHo rumotese IwiactwanoctH Museca (O ; -MHTEHCUBHOCTE HANPSDKEHUH; ¢ FR—

MakcuMaIbHOe KacarensHoe Hanpsokenue): [TK-18

a8 O; =0y;
G E o 4 ;0'3 ;
B F; =0,
F)Tizm;

2

) Tmax = TS‘
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35. T'umoTe3a eIUHON KpPHBOM 3aKJIFOYAETCS B TOM, YTO: [1K-18
a) KpuBas YIPOYHEHHs, IMOCTPOCHHAs B KOOpAMHATAX «HaKoIUleHHas Jedopmanui —
AHTEHCHBHOCTh HANPSUKEHMI», HEe 3aBUCHT OT BHIA HaIpsUKEHHO-1e(QOPMUPOBAHHOTO
COCTOSIHHSA,
6) MmoJI0KEeHHE TOYKH B IIPOCTPAHCTBE nedopmanuii, XapakTepU3yIOmeH nehopMIpOBAHHOE
COCTOSIHHE, HE 3aBUCHUT OT BH/Ia KPUBOH, PO IEHHOM TOUKOM;
B) IMOJIO)KEHHE TOYKH B IPOCTPAHCTBE nedopMalii He 3aBMCHT OT JUIMHBL OTPE3Ka,
COEMUHSIONIEr0 TOYKY ¢ Ha4aJIOM KOODIHHAT;
r) uarpamMMa IIacTHYHOCTH — OJIHA M Td JKE st moboro MeTaia.
1) IyTh, IPOAICHHBI TOUKOH B MPOCTPAHCTBE nepopmanuii — OTMH B TOT XE UL mo0oro
MeTania.
36. MomuoCTh, pa3BuBaeMasi IpH IiacTHYecKod nedopMaliyd B YCIOBHAX HEOAHOPOIHOIO
HAIPSOKEHHO-1e()OPMHPOBAHHOT0 COCTOSHUS MOXKET 6BITh Haitnena mo dopmyie ( V — o0bem
ouara nedopmarmn): ITK-18
a) N=PU (Pu U - cuia 1 CKOpOCTb nedopMHApOBaHHA);

BIN= O-maxUmax;
BN=0 ;&;;

3= j}[ c.e;dV ;

HN= II O'j;i'idV;
V

37. KHHeMaTHYeCKH JOMyCTHMBIM ITOJIEM CKOPOCTEH Ha3bIBACTCA MOJIC, ynosnersopsromee: [TK-
18

a) ypaBHEHUSIM PaBHOBECHS,

6) coorHommeHuaM Kommw;

B) YCJIOBHIO IOCTOSHCTBA 00BbeMa H TPAHIIHBIM YCTIOBHSM;

I') YCIIOBHIO ITACTHYHOCTH Cen-Benana;

1) YCIOBHIO IUIaCTHYHOCTH Museca.
38. JlelCTBUTEBHBIM TIOJIEM CKOPOCTEH HA3IBACTCH TAKOE KMHEMAaTHYEeCKH JIOIyCTHMOE II0JIE,
xotopoe yaosnersopser: [TK-18

a) cootHOmIeHHAM Ko

6) COOTHOIIEHHSIM TEOPHH TCHCHHA,

B) YCIIOBUIO MEUHHMYMA IIOJIHOH MOIIHOCTH nedopmaiu,

r) yenosuio mwiactuanoctd CeH-Benana;

J) YCIOBHIO IUIACTHIHOCTH Museca.
39, IIps WCIOJB30BAHMM (UHXECHEPHOIO» METOAa YyCJIOBHE [UTACTHYHOCTH 3aIHCBIBACTCSH
IpHOIKEHHO, T.C.. [IK-18

a) YCIIOBHE, 3aIHCAHHOE B IVIABHEIX OCAX, PACIIPOCTPAHACTCA Ha [IPOMU3BOIIBHBIE OCH;

6) BMecTo ycioBus Museca 3amiChBacTCA yCI0BHE Cen-Benana;

B) HE YUHTHIBACTCS YIPOYHEHHE METAILIA;

r) yCIOBHeE IUIACTHIHOCTH 3aIIHCBIBASTCS TONBKO LA IUTOCKOM 3aJ1auH;

JT) OCeCHMMETpPHYHAs 3a11a4a CBOMUTCSH K ILUIOCKOH.
40. BappupyeMbIMH [TapaMeTpaMy Ha3bIBAIOTCA: ITK-18

a) crta, paboTa ¥ MOIIHOCTH JAe(opManuy;

6) K03 PHUIAEHTH! KOHTAKTHOTO M BHYTPEHHETO TPEHI,

B) K02()QHIIMEHTHI OO IPH PEIICHIH BapHAIIMOHHOM 3a71a4y MeTo0M PHTIA;

r) TeMIIEPaTyPHEIE H CKOPOCTHBIC YCITOBHA nedopManuu,

JI) FeOMETPHYECKHUE [apaMeTPhl MOKOBKH.



41.

42.

43.
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Haxorenno# neopmanueil Ha3pBaCTC: [TK-18

a) neopmanus K KOHILy MPOLECCa;

6) medopMamHs K MOMEHTY PaspyLICHUA;

B) MHTETpAI 110 BPEMEHH OT HAHTEHCHBHOCTH CKOPOCTeH aedopMaluy;

I') MAKCHMAJIBHAS ITTaBHAs nebopmarus;

) pa3sHOCTb MEXKIY MAKCHMATHHON ¥ MHHIMAIBHOH JTHHECHHBIMA JnedopManusIMu.
IlapoBoii TeH30p AeopMallii PaBeH: ITK-18

r) IEBHATOPY nebopMaiii;
1) TEH30PY nedopManuii.

T
KouTakTHbIE KacaTeJbHbIE HalPKCHHA k' no Kynomy-AMOHTOHY (9 m- HOpMAIBHOE

HaINpSHKEHHE; O - cpeHee HOpMaIbHOE HAMPKCHAC, O, - HHTEHCHBHOCTD Hanpsokenui); TK-

18

44,

45.

a) Ty = HOp;
6) Tx = HOp;
B) Tp = MOy,
r) Ty, = HO;;
n Ty = HOy;
KonTakTHble KacaTenbHbIe HAIIPKCHUA 110 Ipanarmo: TK-18
a) Ty = HOp;
6) Tx = HOgp;
B) Tx = HOy;
r) T = HO11;
n Ty = HO g,
[lpn pelmeHHH 3aja4u 00 ocajke IIMJTMHPHYCCKON 3aroTOBKH C y4eTOM KOHTAKTHOTO

TPeHHs MHKEHEPHBIM METO/IOM HCXO/IHBIMH ypaBHEHHAMH SIBIIAIOTCS: [1K-18

a) coorHomenus Koumy i ycloBHE IIACTHIHOCTH,

6) ypaBHEHHS PABHOBECHS U yCIOBHE [1JIACTAIHOCTH,

B) cootromenns Jlesu-Museca i yCIOBAE [UIACTHYHOCTH;

r) ypaBHeHus Bloprepca i yCIOBAC ITACTHHOCTH,

J{) nIpPOKCHMAITHS KPUBOi YIIPOUHEHHUS U yCIIOBHE IUIACTHYHOCTH.

46. Tlpu anamuse mporecca OCAIKH MeTooM OanaHca MOIIHOCTH HCXONHBIMH JaHHBIMH
spisores: [TK-18

a) cooTHOmEeHUs Komu 1 yCeloBHE IJTACTUYHOCTH;

6) KHHEMATHYECKOE JOIyCTHMOE IIOTIE CKOpOCTEH;

B) ypaBHEHHs PABHOBECHS U YCIIOBHC TIIACTUYHOCTH;

r) coorromenus JleBn-Museca i yClIOBHS IIaCTUYHOCTH;
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1) 3akoH Kynona-AMOHTOHA H YC/IOBHE TUIACTUYHOCTH.

47. Ha HeATpaIbHOM CJIOE TIPH rEbKe MEKLY PalHaIbHEIMA HAIPDKEHUSAMH B 30HC PacCTKEHHU

O 1 1 B 30HE CHATHA O p2 CymecTBYeT CIE/yIOIIee COOTHOMECHHE: [TK-18
a) O p1=9p2=0;
6) O.pl = Jp2: Gprnax 3
B) Op1=9p2=0Oy;

I-) O-P]-_ O-p2= O-S!

1) ‘\ﬂgplo-pZ =0

48. Bo (mamme JHCTOBOM 3arOTOBKH IpA BHITSDKKE MEXAY paauallbHbIMU

naTenmAATGHEIME © ¢ HANPXKCHHAME CYIIECTBYIOT cnemyrompue coorromerus: ITK-18

a) Jp :O-cv :0;
6) Tp = 0o = T3
B) O'p—'O'(o=O'S;
r) g —0p =0s;

) G.oo_sv =G5

o, m

49. Tlpn aHaimM3e NpoLecca BbIIABIMBAHUA IATME/IPHYECKOTO CTEPIKHA Hepe3 KOHMHIECKYIO

MaTpHILy METOZIOM Oananca MOIIHOCTH 1eecoobpasHo MPUMEHNTh KOOPAMHATDL: [IK-18

a) IeKapTOBEL;
6) IMIAHIPUICCKUC,
B) KOHHYECKUE;
r) chepryecKHe;
) TOPOHIAIBHBIE;
50. Hemonas ropsdas fedopmaris XapaKTepu3yeTes CITe[yIOIIMMH MTPOLECCaMH:
a) OTIBIX POTEKAeT, BO3BPAT — HET,
6) BO3BpAT MPOTEKALT, OTABIX — HET;
B) BO3BPAT IIPOTEKAET, PEKPHCTAILIH3ALIA — HET;
r) BO3BPAT [POTEKACT, PEKPHUCTAILIA3AHA = YaCTHYHO,
1) peXpHCTA/UIN3ALMS IPOTEKACT, BOSBPAT = JaCTUYHO.
51. TInactwasoctsio HassmaeTes: TIK- 18
a) cIocoOHOCTH MeTalia Tedb N0/ Harpy3Ko#;
6) mIacTHYeCcKad peopManys TpA  HHTCHCHBHOCTH HalnpsDKeHUH MEHBIIC
TEKYYECTH;
B) KoHeqHas JepopMarusd K MOMCHTY Hayaja pa3pyIeHHs;
r) HakoIUIeHHas JieopMarlid K MOMEHTY Hauaja pa3pylICHHA;
1) HaKOILIeHHasl iepopMmars X KOHILY mpolecca paspyIICHHs.
52. F'ogorpadoM Ha3BIBACTCA: [1K-18
a) ITaH CKOPOCTEH;
6) nose CKOPOCTEH;
8) IprGOP JIs PETHCTPALIMH XO/Ia,
I) cCXeMaTAYecKoe H300paKeHNe o9ara nedopmMaIuu;
1) CHIIOBO#M MHOTOYTOJIbHHUK.
53. Koo uuenToM HaNPSIKEHHOTO COCTOAHHA paspBaercs: [1K-18

npezena



54.

55.

56.
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a) KOpeHb KyOHYHBIH U3 TPEThETO HHBAPHAHTA,

6) OTHOLICHHE MAKCHMAIBHOTO KacaTeIbHOr0 HATPKEHHA K HHTEHCHBHOCTH HaIPSKEHUH;

B) OTHOIICHHE MAKCHMAIHOTO HOPMATIbHOTO HANPHKCHIA K HHTEHCHBHOCTH HaIlIPSDKCHUH;

r) OTHOIIEHKE BTOPOrO HHBAPHAHTA K HHTCHCHBHOCTH HAIIPSDKEHUM;

J)OTHOIIEHHE CPeIHEr0 HOPMABHOrO HAPAKCHHA K MHTEHCUBHOCTH HaIPSKEHUH.

JlxarpaMMO# MIaCTUYHOCTH Ha3bIBACTCS: [K-18

a) 3aBHCAMOCTD IUIACTHIHOCTH OT HAKOTLIEHHOH nedopMarnuy;

6) 3aBUCEMOCTb IIACTHYHOCTH OT NOKA3aTeIT HAIPKEHHOTO COCTOSIHUS;

B) 3aBHCHMOCTH IUTACTHYHOCTH OT CONPOTHBIICHHS nehopmann;

I') 3aBACAMOCTB Pa3Mepa 3epHa OT HaKOTICHHOH nedopmanuu;

1) 3aBHCHMOCTb COIPOTHBIICHHS A(OPMAIIH OT pasMepa 3epHa.

CremeHbI0 HCIOTh30BaHMS 3aTaca IacTHIHoCTH 110 KolMoroposy HassBACTCA: [TK-18

2)OTHOLIEHHE CPeAHEr0 HOPMAIBHOTO HAMPKEHHS K HHTCHCHBHOCTH nedopmariui;

6) OTHOIIEHKE HAKOIUICHHOH nedopmanii K KOHeYHOH AedopMariu;

B) HMHTerpaj IO HAKOIUICHHOH nedopManiu OT OTHOILICHHS NPHPALICHUA JnedbopMaliid K
OpAMHATE Ha JMarpaMMe IUTACTHYHOCTH —MpPH  TEKYIIeM 3HAYEHWH [0Ka3aTeld
HAIIPSHKEHHOTO COCTOSHHEA;

r) HHTErpall Mo BpEMEHH OT CKOPOCTH e opMarum;

J1) METErpaJl 110 HAKOILTCHHOH AeopMarui OT IOKa3aTelld HAIPSHKEHHOTO COCTOSHHA.

Ilpy XonomHOH JedopMaliy IIACTUYIHOCTH 3ABHCHT OT [I0Ka3aTels HanpsKEHHOTO

coctostaus u: ITK-18

31,

58.

59,

a) MOJLyJIsl YIIPOYHCHHS,

6) MOmyJIsl YIIPYTOCTH;

B) HHTEHCHBHOCTH HAIPsIKEHUH,

r) nokasareist Jlome-Hanaw;
n) nokasareins Jlesu-Mu3zaca.

Ipu ropsiaeit redopMaliy IIACTHIHOCTD HE 3aBHCHT OT: T1K-18
a) TeMIeparypbl;

6) ckopocTH JehopMaryu;

B) IIAPOBOTO TEH30pa JeOpMAIH;

T) CTPYKTYPBL;

1) IyTH HArpyKeHUs.

ITpu Xos10/1HO¥ AedopMalii IIaCTAIHOCTE HE 3aBHCHT or: ITK-18
a) oKasareisd HalPsKEHHOTO COCTOSHILA,

6) ckopocTh AedopManuy;

B) mokazaress Jloma-Hanan;

I') CTPYKTYpPbI METAILIA;

J1) MapK MaTepHaa.

Do dexrom baymmrrepa Ha3bBaeTCs: [TK-18m

a) CHIDKEHHE HATPKEHHUs TeUeHHUs IIPU NCPEMEHE 3HaKa nehopManuu;
6) yIIpOYHEHHE IIPH IIOBTOPHOM HArpyKCHHH;

B) YMEHBIIEHNE IUIACTHIHOCTH [IPH IOBTOPHOM HATpYKEHHH,

r) yBe/IMUeHNe HaPsUKeHUs [PH [EPEMCHE 3HaKa nedopMaIyu;
1) pa3orpeB MeTalLIa Py MIACTHIECKOH nedopManum.

60. TIpd IPOCTOM HAarpy>KEHHH TEIUIOBOH sddext gedopMaluu OMPENENIIOT 10 dopmyie (¢ —
yIenbHasd TEIUIOEMKOCTb; ¥ - mnotrocts). [TK-18

a) AT:"_'_Tma;%c z
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HA TECTOBBIE BOITPOCHI I10 JUCITUIUIMHE
«Teopust 06paboTKH METAJLJIOB 1aBJICHHEM)
Ne BOITPOCA Ne OTBETA Ne BOTTPOCA Ne OTBETA
1 A 31 r
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23 i 53 i
24 i 54 B
25 3 55 B
26 A 56 T
27 B 57 B
28 B 58 B
29 T 59 A
30 i 60 B

2.4. Dx3aMeHATTHOHHBIE OHJIETHI
DK3aMeHAIHOHHBIE OHJIETH] MCIIOIB3YIOTCA [UIS TPOBEJEHUS TPOMEKYTOUHON aTTeCTalliu 110
mucrmmuiige  «Teopust  00paloTKH  META/IOB  JIaBJICHHEM). Kaxnoe 3amanme
SK3aMEHAMOHHOro Omjera oleHdBaeTcs oTaensHO. OOmEeH OIEHKOW SBIACTCA CpelHee
3Ha4YeHHe, OKPYINIEHHOe x0 nenoro 3uadenus. Illkama oOIeHHBaHUS pPe3yNbTAaTOB SK3aMEHA
npuBeaeHa B paszene 6 paboyeil mporpaMMel.

Bapuanm sx3ameHayuonHo20 bunema Ons IK3aMeHa,
MHAHUCTEPCTBO OBPA30BAHMS M HAYKH POCCUIICKON ®EJEPAIIAA
®depepaiabHOE rocyaapcTBeHHOE 610/1iKeTHOE 00pa3oBaTebHOe yapexKaenne
BhIcIIero o0pasoBaHus
«MOCKOBCKW NOJIUTEXHUYECKUI YHUBEPCUTET»
#

Uuctutyr/@akynerer MaruHOCTpOeHU S Kadpenpa OMJIHAT
Jucnuniuaa Teopus 06paboTKi METALIOB IABJICHHEM _
Hanpasnenue (cuenmansaocts)  15.03.01 «ManrMHOCTPOCHUE»

Kypc _3 , rpymma _181-222 , hopma oOydeHus _OuHAL
9K3AMEHAIIMOHHBIA BUJIET Ne _1

1. Buzs! neopmarma. AGCONIOTHAS, OTHOCHTEIBHAS, IOTaPHPMAICCKAL.

2. HampshkeHHOE COCTOSTHUE B TOYKE.

3. Vcenosue macrngnoctd Cen-Benana.

YTBepx/IeHo Ha 3acenannu Kadenps! «28» aprycra 2017 r., mporoxon Ne 1

3as. xadenpoit /11.A. TleTpos /




