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JIner akTyanuzanuu padodeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa 1 o100peHa i peanm3anuu B 2023 - 2024
y4eOHOM TOIly Ha 3aceaHnu Kadenpsl MeTaTyprud U CTaHIap TU3AINH

[Ipotokom ot 20 1. Ne

3aB. kaenpoit M.IO. Ycanos

Pabouas nmporpamma nepecMoTpeHa, 00cyxkaeHa u oJo0peHa s peanusanuu B 2024 - 2025
y4eOHOM TOly Ha 3aceqaHuu Kadenpsl MeTaypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kaenpoit M.YO. Ycanon

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AUH

IIporokomor _ 20 r. Ne
3aB. kadenpoit M.IO. YcanoB

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peann3anuu B 2026 - 2027
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTU3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 Ieain ocBOeHMs JUCHUIINHBI (MOTYJIs)

2 MecTo TUCHUIITHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

Jucuunnuna MonenupoBaHue NPOLECCOB U OOBEKTOB B METAUIypTrUM BXOAUT B
00s13aTeNby10 4acTh y4eOHOTO TUIaHa 00Pa30BaTEIHLHOM IPOTPAMMAEI.

JUis  w3ydeHHWs ~ JUCIMIUTMHBI ~ HEOOXOJIWUMBI  3HAHUS  (YMEHHUS,  BIIQJICHHUSA),
c(hOpMHPOBAHHEIC B PE3YJIbTATE H3YUCHUS TUCIUIUINH/ IPAKTHK:

[ToaroTOBKA K MPOTIEIyPE 3aNTUTHI U 3aIIUTa BBITY CKHOH KBa () UKAITHOHHOM PabOThI

AHnanm3 yncnoBoi nHpopManuu

VYueOHast - HaydHO-UCCIIEIOBATEIbCKass padoTa (MOJyYEHHUE TEPBUYHBIX HABBIKOB
Hay4YHO-HUCCJIeI0OBATEIILCKOM pabOThI)

BBenenue B HanpaBieHue

MaremaTuyeckuil aHaJu3

MarepuanioBeieHue

VYyebHas - 03HAKOMUTETbHAS TIPAKTHKA

duznueckas XUMuUs

HaueprarenbHas reomeTpus 1 KOMIbIOTEpHAs rpaduka

3HaHus (yMEHHUs, BIAJICHUS ), TIONyUYCHHbIC TIPU W3YYEHHH JAHHOM TUCUMUIUIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YUYEHUS TUCIUILTUH/TIPAKTHK:

[ToaroToBKa K MpoIeIype 3aLTUTHI U 3aIIMTa BBIMTYCKHON KBaTU()UKAITUOHHOM paboThI

3 Komnetenuuu odyuaromnierocsi, popMmupyembie B pe3yJibTaTe OCBOEHHUS

AMCHUIUIMHBI (MOYJIsI) ¥ IVIAHUPYeMble pe3yJbTaThl 00y4eHHs

B pesynbrate ocBOeHMS IUCUMIUIMHBI (Moayisi) «MojaenupoBaHue NpPOLECCOB U
00BEKTOB B METAJLTYypTHI» 00YyUaIONIUICs JOIDKEH 00J1a1aTh CIICAYFOIIIMMU KOMITETEHITUSMU :

Kon nnnnkaropa NunukaTop 10CTHKEHHUS] KOMIIETEHIIUU

OIIK-1 CnocoGen pemaTh 3amaur Npo(ecCHOHATBHOW NEATeIHbHOCTH, NMPUMEHSS METOMIbI
MOJICJIMPOBAHUS, MATEMAaTUIECKOTO aHAIIN3a, ECTECTBEHHOHAYYHBIE U OOIIEHHKCHEPHBIC 3HAHUS

OIlK-1.1 Hcronb3yeT eCTeCTBEHHOHAYYHbIE 3aKOHBI M IIPUHIMIBI IIPU PELICHUH
NPAKTUYECKUX 3a]1a4

OIIK-1.2 Pemaer cranmaptHele npodeccuoHanmbHBIE 3aJaud ¢ [PUMEHEHHEM
OOIIEHMH)KEHEPHBIX 3HAHUI

OIIK-1.3 IIpumeHsieT MeTOABl MOAEIUPOBAHUS M MATEMaTUYECKOIO aHaIu3a Ul
pelIeHMs 3a/1a4 TEOPETUYECKOTr0 U MPUKIIAAHOTO Xapakrepa

OIIK-5 Crnocoben pemaTh Hay4YHO-UCCIIEOBATEILCKUE 3aJaull MPHU  OCYIIECTBICHUU
npoQeccuoHaNbHOM  JESATENbHOCTH C NPUMEHEHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUI ¥ NPUKJIAHBIX alllapaTHO-IPOTPAMMHBIX CPEJICTB

OIIK-5.1 [Ipumensier wWHGOPMAITMOHHO-KOMMYHHUKAITUOHHBIE  TEXHOJIOTHH  JIJIS
noucka, oOpabOTKH, aHaidM3a M TPEJCTaBICHHUS HAYYHO-TEXHHUUYECKOU
nHbOpMaAIIU

OIIK-5.2 Ornpezenser nepedeHb pecypcoB U anmapaTHO-MPOrPaMMHOTO 00ECIICUCHHUS
JUISL UCTIOJIb30BaHMs B MPO(hECCHOHAIBHOMN e TeIbHOCTU




4. CTpykKTypa, 00bEM H coep:kaHue TUCIMILTHHBI (MOTYJIs1)
OO6m1ast Tpy10€MKOCTh JUCIUIUIMHBI COCTaBIISIET 4 3a4eTHBIX enuHuIl 144 akaji. 4acoB, B TOM YHCIIE:
— KOHTaKTHas pabota — 17,2 aka. 4acos:
— aynuropHas — 14 akaj. 4acos;
— BHeayIuTopHas — 3,2 aKaJi. 4acoB;
— caMocTosTeNbHas paboTta — 118,1 aka. yacos;

— B popMe mpaKkTuIecKkoi noarotoBku — 0 akas. gac

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaJi. Jac

dopMa aTTecTalyu - YK3aMEeH

AynuTtopHast s e
KOHTaKTHas paboTa E = dopma TeKyIero
=
5] Bu KOHTPOJS
Paznen/ tema g, (B axan. vacax) ER A . p Kon
> & © | camocrosTenbHOI YCIIEBAEMOCTH U
JICLIAILTHHBI T £ . KOMIICTCHIIHH
o & paboThI TIPOMEXYTOUHOU
na. |mpakrt. | €8 aTTecra
Jlek. g TTeCTanun
3aH. | 3aH. | ) &
1. Beenenue 5
0,5 0,5 10 |CamocrosTensHoe YCTHBIH OTIPOC OIIK-1
1.1 1.1 OcHOBHBIE TOHATHSA HU3y4EHHE
Mo-aemmpoBanusi. HaznaueHme yaeOHOM U
u ¢byHKIUN MozieNnen. Hay4HO
CaoiicTBa MO-JIeNeH. JUTEPATYPHL.
Krnaccudukanus mozeneit. BxomHoit
KOHTPOJTh
0,5 0,5 10 |CamocrosTenpHOE YCTHBII OIPOC OIIK-1
1.2 1.2 CrpykTypa mporecca
HU3y4eHUE
MO/ICJIPOBAHUSL. Llemu .
y4eOHOM U
MOJIEJTU-POBAHHSI MTPOLIECCOB U .
HAyIHOU
00BEKTOB B METAILTYPHHU.
JIUTEPATyPHI
Knaccndukarms 0,5 0,5 10 |CamocrosTensHoe|  yCTHBIN OPOC OI1K-1
MaTeMaTUUECKUX MOJICIICH. HU3y4EeHUE
y4aeOHOM U
Hay4qHOH
JIUTEPATYPBI
2.1 TlousTue 0,5 0,5 10 |Camocrosrensaoe CaMOOTYET OIlK-1
MaTeMaTH4e-CKOH MOZEIH. U3y4eHue
Knaccugukanus B y4eOHOM U
3aBUCHMOCTH OT CJIOKHOCTH HayqHOU
00b-eKTa MOJICITUPOBAHUSI. JHTCpaTyphl
Knaccudu-kanus B
3aBHCHUMOCTH OT OIepa-Topa
MO/JICIIH.
HUroro no pazzaerny 2 2 40
2. Knaccuduxkanys B OIlK-1
3aBH-CUMOCTH OT arperaTtos
moxenu. Knaccudukanus B
3aBUCUMOCTH OT Lieaei
MO/JICTIPOBAHUSL.
Krnac-cupukanus B
3aBHCHMOCTH OT METOJIOB




MOACINPOBAHUL.

2.1 O6uMe NPUHLMITE 1 0,5 0,5 10 |camocrosiTenbHas CaMOOTYET OIlK-1

9TaIlbl IOCTPOCHHUS NOATOTOBKA IO

MaTeMaTHu-4eCKO1 MOJIeIIH. TEME ypoKa

2.2 Uccnenosanue 0ObEKTa 0,5 0,5 10 |camocrosTensHas CaMoOOTYET OIIK-1

MOJEJIMPOBaHUS. IOATOTOBKA ITO

KoHmenryanbHas MOCTAHOBKA TeME ypoKa

3aj1a4 MOJIE/IMPOBAHUSL.

2.3 Maremaruueckas 0,5 0,5 10 |camocrosTenbuas CaMOoOTYET OIlK-1

[oCTa-HOBKA 3a]1a4 MOJIrOTOBKA MO

MoJepoBanusi. Beibop u TEMC ypoka

000CHOBaHUE METOJIA

peueHus 3anayn. Peammzanus

Ma-TeMaTH4ecKON MOJIEH B

BHJIE TIporpaMmebl st DBM.

Brrancnu-tenpHbIIH

9KCIEPUMEHT. AJICKBAT-HOCTh

MOJENH. AHAIU3 Pe3ylbTa-TOB

MOJIETUPOBAHHSI.

2.4 TloHATHE ¥ OIIpECICHUE 0,5 0,5 10 |camocrosTensHas €aMoO0T4eT OIlK-1

nonobus. MHBapraHThI Wi NOATOTOBKA MO

KPH-TEPUH TT0100uSI. TEME ypoKa

OCHOBHBIE T€0-PEMBI TEOPUU

mof06ust. Kpurepu-ansaoe

ypaBHEHUE.

Hroro no pazgeny 2 2 40

3. TeopeTHYeCKIe OCHOBBI OIIK-1

aHaJIN3a Pa3MEPHOCTEH.

3.1 Merox Penest. 0,5 0,5 | 10,1 | KonrposabHas BBICTYIUICHHUE C OIIK-1
pabora JOKJIaZIOM

3.2 Ipasusio Dypse. 0,5 15 5 Kontponsnas BBICTYIIJICHUE C OIIK-1
pabora JIOKJIaZIOM

3.3 ITu-Teopema u ee 3 KoHnTponsHas OIIK-1

[IPUMEHEHHE JUIS BBIBOJIA pabora

KPUTEPHAIIBHBIX YpaBHE-HUH,

OITUCHIBAKOLIX

METaJUTypIU-YeCKue

HPOIECCHL.

Uroro no pazzaeny 1 2 18,1

4. MarpuuHslit METOx. OIIK-1

4.1 MeTo1 HHTErPAIBHBIX 1 2 20 BBINOJIHEHHE BBICTYIIJICHHUE C OIlK-1

AHAJIOTOB. MIPAKTUYECKUX JIOKJIAJIOM
3aJaHuN

HUroro no pazzaeny 1 2 20

Hroro 3a cemectp 6 8 118,1

HToro no aucuuIuimHe 6 8 1181 IK3aMEH

5 Oopa3zoBaTte/ibHbI€ TEXHOJIOT UH




Jns  peanm3aniuu  MPEAyCMOTPEHHBIX BHUJOB  y4eOHOM pabOThl B KadecTBe
00pa3o-BaTeNbHbIX TEXHOJIOTUH B MPENOJaBaHUM JUCHUILIMHBL «MoenupoBaHue IpoLECCOB U
00BEKTOB B METALUTypIUKW» HCIOJIb3YIOTCS TPAAULMOHHAS U MOMIYJIBHO - KOMIIETEHTHOCTHAS
TexHojoruu. Ilepenaya HEOOXOAMMBIX TEOPETHUYECKUMX 3HAHUNH M (POPMHUPOBAHHE OCHOBHBIX
MpeACTaBiICHUA 10 Kypcy «MojenupoBaHue TMPOIECCOB U OOBEKTOB B METaJUTyPTHM»
MIPOUC-XOUT C UCTIOJIB30BAHUEM MYJITUMEANMHOTO 000PYAOBaHHUS.

Jlexkuuu TpPOXoAAT B TpaguIMOHHOW (opme, B ¢dopme JEeKIMI-KOHCYJIbTaluld |
npo-06neMHbIx Jiekuuid. Teoperndeckuii Marepuasn Ha MNpPOOJEMHBIX JIEKIUSAX SABIAETCA
pe3yabTa-TOM YCBOEGHMS MOJYUYEHHOM MH(OpMaIM MOCPEACTBOM IMOCTAHOBKU MPOOJIEMHOTO
BOIIpPOCAa M TOUCKa MyTed ero pemieHus. Ha Jekuusx — KOHCYJNbTAlMsIX H3JI0KEHHE HOBOTO
MaTe-puaia COMpOBOXKAAETCA TOCTAHOBKOM BOMPOCOB M IUCKYCCUEH B MOUCKaX OTBETOB HA 3TU
Bornpockl. [lpu mpoBeneHNM NPAKTHYECKUX 3aHATHSAX HCHOJB3YIOTCA paboTa B KOMAaHJE.
Ca-moctosiTenbHasi paboTa CTUMYJIHMPYET CTYJIEHTOB B Ipoliecce MOArOTOBKHM JAOMAIIHHX
3a/la-HUi, IPU PEUIeHUH 3aJa4 Ha MPaKTUYECKUX 3aHSATHUSX, MPU MOJATOTOBKE K KOHTPOJIHHBIM
pa-00Tam U UTOTOBOI aTTECTAIIUH.

[Ipu wu3ydeHMH KaXqoro pasjena AUCHUIUIMHBI TPEIyCMAaTPUBACTCS H3JI0KECHUE
HEOOXOJUMOTO TEOPETHYECKOT0 Marepuaia Ha jekuusx. [lomydeHHble TeopeTudecKre 3HaHUs
HOJIKPEIUIAOTCS Ha MPAKTUYECKUX 3aHATUAX. CTyAEHTHI OBJIAZEBAIOT NPAKTUYECKUMH HABBIKAMU
IpU BBIMOJHEHUM 3a/laHuil B Takol CTeNmeHH, KOTopas MO3BoJiIa Obl UM B JalbHeieMm
NPUMEHATB OTU HAaBBIKU B CBOEH TPYI0BOM AEATEILHOCTH.

1. TpagunmoHHsle 0Opa3oBaTeNbHbIE TEXHOJOTMH OPUEHTHUPYIOTCS Ha OpraHU3aIUIo
0o0pa3oBaTeNbHOIO  Mpollecca, MPEANONATalollyl0 MpsIMYH  TPAHCISIMIO 3HAHUM  OT
IIpenoa-BaTesns K oOyuaromemycs (TperMy111eCTBEHHO Ha OCHOBE
00BSICHUTEIFHO-MILTIOCTPATUBHBIX METOJIOB 00yUeHus1). YueOHas qesTeIbHOCTh 00yYaromerocs
HOCHT B TaKUX yCJIOBUSX, KaK IIPaBUJIO, pENPOyKTUBHBIN XapakTep.

@®opmbl yUeOHBIX 3aHATHUH C UCTIOJIB30BAHUEM TPATHIIMOHHBIX TEXHOJIOTHIA:

Wndopmanmonnass Jekuuss — TOCIEAOBATENbHOE H3JIOKEHHE  MaTepuaia B
JTUCUUILIA-HAPHON JIOTHKE, OCYLIECTBIIEMOE MPEUMYIIECTBEHHO BEpOAIBHBIMH CPEICTBAMHU
(MOHOJIOT TIpEeTo1aBaTeds).

CemmHap — Oecema mipermojaBaTelii ©  OOydaromerocs, OOCyXIeHHE 3apaHee
HOJIFOTOB-JIEHHBIX COOOLIEHWH IO Ka)/IOMy BOIIPOCY IUIaHA 3aHATUS C €IMHBIM JJIs BCEX
HEpEYHEM pe-KOMEHyEeMOM 00513aTeIbHOM U JOTIOIHUTEIbHOU JINTEPATyPHI.

[IpakTuueckoe 3aHATHE, MOCBSALIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUH M HAaBBIKOB I10
MIPENJIOKEHHOMY aJITOPUTMY .

JlaGoparopHas paboTa — opraHuzaius y4eoHoi paboThI ¢ pealbHBIMU MaTEpUaTbHBIMU U
MHPOPMALIMOHHBIMU OOBEKTaMH, JKCHepUMEHTalbHas paboTa C aHAJOTOBBIMH MOJEISIMU
peaTbHBIX O0BEKTOB.

2. TexHOonorHHM MPOOIEMHOTO OOyYEHUs] — OpraHu3aIms o0pa3oBaTENFHOTO TpoIiecca,
KOTOpas MpernoaraeT IoCTaHOBKY MPOOJEMHBIX BOMPOCOB, CO3JaHHE yUeOHBIX MPOOJIEeM-HbIX
CUTYalUi 1)1 CTUMYJIMPOBaHUS aKTUBHOM MMO3HABATEIBHOMN 1€ATETLHOCTH 00yYaroie-rocs.

Dopmbl YyUeOHBIX 3aHATHN C UCTIOJIb30BAHUEM TEXHOJIOTHI MPOOIEMHOTO 00yUe-HUS:

[IpoOnemnas nekuus — WU3JOKEHHE MaTepuaia, Npearnoiaraimiee MOCTaHOBKY
npo-0JIEMHBIX W JUCKYCCHOHHBIX BOMPOCOB, OCBEIIEHHE PA3JIMYHBIX HAYYHBIX IOAXOJIOB,
aBTOP-CKHE KOMMEHTApHH, CBA3AHHBIE C PA3IMYHBIMU MOJENSIMU MHTEPIPETald U3y4aeMOro
Ma-Tepuaa.

Jlexnus «BaBoem» (OWMHaApHas JIGKIUS) — U3JOKEHWE Marepuaga B ¢dopme
JUANIOTUYe-CKOro OOIIeHusl ABYX TMpernojaBareneil (Hampumep, PEKOHCTPYKIHUS auaiiora
NpEICTaBUTENIEN PA3IUYHBIX HAYUYHBIX LIKOJI, «YUYEHOTO» U «IIPAKTHKA» U T.I1.).

[IpaxkTnyeckoe 3aHATHE B pOopMeE NPAKTUKYMa — OpraHU3anus yueOHOH paboThl



Ha-TIPABJICHHAST HA PEIICHHE KOMIUICKCHOW y4eOHO-ITO3HABATEIbHON 3amauu, TpeOyromel oT
oOydaromierocss NPUMEHEHHS KaK HayYHO-TEOPETHMYECKUX 3HAHMM, TaK U IPaKTUYECKUX
Ha-BBIKOB.

[IpakTuueckoe 3aHATHE HAa OCHOBE Keilc-mMeTona — o0OydeHHe B KOHTEKCTE
MOJIETMPYE-MOM CUTYyalluH, BOCIIPOU3BOIAIIEH PEATIbHBIE YCIOBUS HAYYHOM, TPOU3BOICTBEHHOM,
oOue-cTBeHHON  nestenbHOcTH. OOywaromyecs JOJDKHBI —IPOAHAIM3UPOBATH  CUTYAIMIO,
pazobpatb-cst B CyTH Mpo0JeM, NpeIIoKUTh BO3MOXKHBIE PEIICHUs] U BhIOpaTh JIydlllee U3 HHUX.
Keiicer 6a3upyroTcs Ha pealbHOM (DaKTUIECKOM MaTepHualie WM K€ MPUOIMKEHBI K peaabHOM
CU-Tyall|H.

3. TexHomornm MpPOEKTHOTO OOYy4YEHHUS — OpraHU3alus 00pa3oBaTEILHOTO Ipoliecca B
COOTBETCTBUU C aJTOPUTMOM IOATANHOIO pPEIIeHUs] NMpOoOJeMHON 3aJaud WM BBIIOJHEHUS
yueOHoro 3a1anus. [IpoekT mpennonaraer COBMECTHYIO YueOHO-TIO3HABATENBHYIO e TENb-HOCTh
rpymnmnbl 00yYarolMXcs, HANpaBiICHHYI0 Ha BbIPAaOOTKY KOHIIEMILMHU, YCTAHOBJICHHE LEJeH H
3az1a4, GOpMYIHPOBKY 0XKHIaEMbIX PE3yJIbTaTOB, ONPE/IEICHUE MPUHIIUIIOB U METO-IUK PELICHUs
MOCTaBJICHHbIX 3ajay, IUIAHUPOBaHHE XoJa paloThl, MOUCK JOCTYMHBIX W ONTUMAJIbHBIX
pPECypCoB, TOASTANHYI0 peajM3alyio IUlaHa padoThl, MPE3CHTALMI0 Pe3yJbTaTOB pPabOThI, MX
OCMBICJIEHHUE U pedIIKCHIO.

OCHOBHBIE TUIIBI IPOEKTOB!

HccnenoBatenbckuil NpoeKT — CTIPYKTypa MpuOmmkeHa K (¢GopMaTy HaydHOTO
UccIe0-BaHusl (JI0KA3aTeNIbCTBO AKTYallbHOCTH TEMBI, OINpEAETeHUe HAyyHOW MpoOsieMsl,
npeaMmera M oOBbEKTa HCCIeNOBaHMA, Leled M 3a4ad, METOJI0B, MCTOUYHUKOB, BBIIBM)KEHHE
TUIIOTE3bI, 00001IIeHNe Pe3yIIbTaTOB, BBIBOIbI, 0003HAUEHHE HOBBIX MTPOOIIEM).

TBopueckuil MpoOeKT, Kak MpPaBUIIO, HE UMEET JETAJIbHO NPOPAOOTAHHOW CTPYKTYpHI;
y4eOHO-TI03HaBaTellbHAsl 1A TEIILHOCTh 00YYarOIIerocsi OCyIECTBISETCS B paMKaX paMO4YHO-TO
3aaHus, TIOAYMHSISCH JIOTHKE U MHTEpEecaM YYaCTHUKOB MPOEKTA, )KaHPy KOHEUHOTO pe-3yJibTara
(razera, HhuabM, IPA3AHUK, U31aHUE, SKCKYPCHSA U T.11.).

WudopmamoHHblii NMpoeKT — ydeOHO-TIO3HABaTeNbHAsl JIEATENBHOCTh C  SIPKO
BBIP2KCH-HOM  HIBPHUCTUUECKON  HAIMpPaBICHHOCTHIO (MOUCK, OTOOp H  CHUCTEMaTH3alys
MHPOPMAIIMU O KAKOM-TO 00BEKTE, 03HAKOMIICHHE YIACTHUKOB MPOEKTA ¢ 3TOU HHpOpMaIHeid, ee
aHaiM3 1 00001IeHNe IS TPe3eHTANH 00Jiee IUPOKOH ay TUTOPHH).

4.  MuadpopmMannoHHO-KOMMYHHKAIIMOHHBIE  OOpa3oBaTelbHBbIE  TEXHOJIOTHH  —
opra-Hu3auusi 00pa3oBaTeIbHOIO MPOLIEcca, OCHOBAHHAS HA IPUMEHEHUH CIIELUATU3UPOBAHHBIX
IPOTPAMMHBIX CpeJl U TEXHUIECKHUX CPEJCTB PadOThI C HH(OpPMAITHEH.

@opmBl y4eOHBIX 3aHSATHH C HCIIOJIB30BAHMEM WH(POPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHI:

Jlexuusi-Bu3yanu3anys — HW3JIOKEHUE COJEpPKaHUsI CONPOBOXKAAETCS Npe3eHTaluen
(neMoHCTpanueil yueOHbIX MaTepHasoB, MPEICTAaBICHHBIX B PA3IMUHBIX 3HAKOBBIX CHCTEMax, B
T.4. WUTIOCTPATUBHBIX, paUUeCcKuX, ay JM0- U BUIE€OMATEPHAJIOB).

[Ipaktuueckoe 3aHiATHE B (opmMe TNpe3eHTaluu — TPEJCTaBICHUE pPE3yJIbTaTOB
MIPOEKT-HOM WJIM HCCIIeI0BATEIbCKOM JEATENbHOCTH C MCIOJIb30BAHUEM CHELHaTIn3UPOBaHHbIX
MIPO-TPaMMHBIX CpE.

6 YueOHo-MeTOAHYECKOE 00ecTieYeHIe CaMOCTOSITeIbHOI PadoThI 00y aroUIUXCS
[IpencraBneHo B npuiioxeHuu 1.

7 OuleHO4YHbIE CPeICTBA [IJISl MPOBeIeHUsl MPOMEKYTOUHOI aTTeCcTaAlul
[IpencraBneHbl B PUIOKEHUH 2.

8 YueOHo-MeTOAMYEeCKOEe U HHPOPMAINIMOHHOE 00ecTedeH e TUC UUILTHHBI (MOTYJIs1)
a) OcHOBHas1 IMTEpaTypa:






1. Humxko, B.b. [IpoektupoBanue (GopMOM3MEHEHHsS METalia MPU MPOKATKE HAa COPTOBBIX
NpPOKaTHBIX cTaHax : MoHOTP. / B.b. Illumko, B.A. Tpycos, H.A. Unuenes. — M. : U3x. [lom
MUCuC, 2012. — 434 C. ISBN 978-5-87623-553-4
https://e.lanbook.com/book/117061?category=2738

2. OCHOBBI METaJUTypruyeckoro mnpousBojactsa : yueouuk / B. A. burees, K. H. Bnosun, B. M.

Konokonbres [u ap.] ; mox obmei penakimeir B. M. Komokomnsresa. — 2-e usm., crep. —
Cankrt-IlerepOypr : Jlamp, 2020. — 616 c. — ISBN 978-5-8114-4960-6. — Texcr :
ANEKTPOHHBIH // Jlanb : ANEKTPOHHO-OMOTMOTEYHAS CUCTEMA. — URL:

https://e.lanbook.com/book/129223 (mata obpamenwus: 24.03.2020). — Pexum moctyma: mms
aBTOPU3. MOJIB30BATENEH.

3. Kampuenko, A. A. MogemupoBanue mnporieccoB OMJ[ ¢ wucmoib30BaHUEM COBPEMEHHBIX
MPOrPpaMMHBIX TIPOIYKTOB : ydeOHoe mocodme / A. A. Kampuenko, K. I'. [lamenko ; MI'TVY. -
Maruutoropck : MI'TVY, 2017. - 1 anektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTys. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/file Upload?name=2992.pdf&show=dcatalogues/1/113
4932/2992.pdf&view=true (mata oOpamenus: 04.10.2019). - MakpooObekT. - Teker
AJIEKTPOHHBIN. - CBeleHus JOCTYIHbI Takke Ha CD-ROM.

0) JlonoiHUTE IbHAA JINTEpaTypa:

1/ Ps6unkoB M. FO. Teopust U TeXHHMKAa MHKEHEPHOTO SKCIEPUMEHTa: KypcC JIEKLHH
[Dnek-TpoHHBIH pecypc] : ydeOHoe mocobue / M. 1O. PsoOuukos, E. C. PsGumkoBa. -
Marnuro-ropck : MI'TY, 2012. - 1 snekrpon. ont. auck (CD-ROM). - Pexum pocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1012.pdf&show=dcatalogues/1/1119
225/1012.pdf&view=true. - MakpooOBEKT.

B) MeTonuueckue yKkazaHus:

1. HMeanmoB A.b., T'opbatoB O.M. Meronuueckue ykazaHus [0 JAUCLUIUIUHE
«Mopenupo-BaHUE TMPOIECCOB M OOBEKTOB B MeTaurypruw» Marautoropck: ['OY BIIO
«MI'TY»,— 2009. — 38c.

2. UBannoB A.b. MaremaTuueckoe MpeaMETHOE M aIrOPUTMHUYECKOE MOJICIMPOBAHHUE:
Me-Tonnueckue ykazanus. - Marauroropek: @I'bOY BITO «MI'TY», 2011. - 16¢c.

3. Ilmamer mosuoro ¢akTopHoro skcrnepumenTa HWBanmoB A.b., T'opbaros O.U.
Maruuto-ropck, ®I'bOY BITIO «MI'TY», 2012, — 22 c.

4. Meroasl peuieHUs] ONTHUMHU3AUMOHHBIX 3anad [amanoBwu B.C., T'amanoBuu U.B.
W3na-tensctBo  TromMeHCKuil  MHAyCTpUanbHbI  yHHBepcuTeT  (ObiBmi — TromeHckHit
rocynap-cTBeHHbI Hedrerazosblii yauepcurer) ISBN 978-5-9961-0861-9 I'ox 2014 Crpanun
272 https://e.lanbook.com/book/64530?category=931

r) IlIlporpamMHoe odecnieyenue u UHTEepHeT-pecypchl:

IIporpammHoe obecniedeHue
Haumenosanue [10 Ne noroBopa Cpox AeiCTBHS TULIEH3U U

MS Windows 7

Professional(ziist ki1accoB) A-1227-18 01 08.10.2018 11.10.2021

MS Windows 7 Professional

J-757-17 ot 27.06.2017 27.07.2018
(st KIMaccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 6eccpoyHO


https://e.lanbook.com/book/117061?category=2738

7Zip

cB00O0IHO pacnpocTpansemoe [10

0eCcCpOYHO

[Iporpammoe
obecnicueHue I
aHaJM3a
MHUKPOCTPYKTYpPBI
HOBerHO CTHU TBepI[I)IX
Tl

K-76-14 o1 17.11.2014

OGeccpoUHO

[Iporpammuoe
oOecrieueHue 1Ist
MPOEKTUPOBAHUS
3aMEIIaroIIIX
TEXHOJIOTHYSCKHUX
BO3JICUCTBUH NPU
B3aMO3aMEHE
JETUPYIOLIUX
3JIEMEHTOB B IPOLIECCE
npokara u3
HU3KOJIETUPOBAHHBIX
crajnei

K-243-12 01 18.09.2012

OGeccpoyuHo

ArnmapartHo -
MIPOTPaMMHBIN
KOMILJIEKC
"MHoroMacmTaOHOe
MO/JIETMPOBAHKE B
HaHOTEXHOJOTHsIX"

K-62-14 o1 12.08.2014

O6eccpouHo

IIporpammuoe
obecrieucHue JIst
MO/IETTUPOBaHUS
HaIIPSKEHUN
nedopmanui, B
PYJIOHHOM TIpOKaTe, B
nporecce
TEPMUYECKOTO
BO3/CHCTBUS
MEPUOTMUECKOTO
xXapakrepa

K-167-12 ot 02.07.2012

OGeccpoyuHo




[Iporpammuoe
obecrieueHue J11st
pa3paboTKH,
ajanTtauuy u
bactieta ISHOa —1K-324-12 01 26.11.2012
BaJIKOB CTAHOB
ropsiaen NpoKaTKu
U
NPOTHO3UPOBAHUS
nnohung nonock

OGeccpoUHO

Buptyanbhblit
CTEH] CUCTEMBI
aBTOMAaTHICECKOro ceupeTenbcTBO Ne2013612340
yIIpaBJICHHS
TEXHOJIOTHIECKUM
I1apaMeTpoOM

OGeccpoyuHo

Deform3D Nel73 o1 20.12.2007

0ecCcpoYHO

Abaqus Student

Edition cB00OHO pacmpoctpansemoe [10

OeccpoUHO

QForm J1-681-19 o1 12.07.2019

OECCPOYHO

Ilpodeccnonanbabie 6a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwue xkypca

Ccplika

Harnmonanbaas uH(OPMAIIMOHHO-aHATUTUIECKAs

cucrema — Poccuiickuil MHIEKC HAyYHOTO LUTUPOBAHUS
(PUHII)

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

IMouckoBass cucrema Axanemuss Google (Google
Scholar)

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

WNudopmarnmonnas cuctema - EnuHoe okHO gocTyma K
UH(QOPMAIMOHHBIM pecypcam

URL: http://window.edu.ru/

®denepabHOE rocyJ1apCTBEHHOE OrO/KETHOE
yupexaenue «denepanbHblii HTHCTUTYT IPOMBIIIIIEHHON
COOCTBEHHOCTI

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

9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIMILIHHBI (MOaYJIs)

MaTCpI/IaJ'II)HO -TeXHHYECKOE 00eCIIcUeHHE JUCIMITJIMHBI BKJIIFOYACT:




JlexumonHas ayauropus (ayn.301)

MynbTUMEIUIHBIE CPEICTBA XPAHSHHUS, TIEpEadu U MpeICTaBIeHUs HHPOpMAaIu

Kommnerorepnsiit kiace (aya.303)

[Mepconanbubie KoMITBIOTEPHI ¢ TakeToM MS Office, Beixomom B IHTEpHET U ¢ JOCTYIOM
B 3JIEKTPOHHYI0 HH(POPMAIIMIOHHO-00pa30BaTEIbHYI0 CPEy YHUBEPCUTETA

AyauTopun JIsl CaMOCTOATENbHONW paOOThl: KOMIIBIOTEPHBIN KJIACC; YWTAJbHBIA 3aj
OubImMoTEKN

[Mepconanbubie KoMITBIOTEPHI ¢ akeTroM MS Office, Beixomom B IHTEpHET U ¢ JOCTYIOM
B 3JIEKTPOHHY 0 HH(POPMAIIMOHHO-00pa3oBaTeIbHy 0 cpey yHuBepcuTeTa (ay 1. 304)

Ayautopus AJisl TPYNIOBBIX U UHIWBUAYATBHBIX KOHCYJIbTAIlUN, TEKYIIET0 KOHTPOJS U
MPOMEXKYTOUHOM aTTecTarm (aya.209)

1. IMepconansHbie KOMIbIOTEpHI ¢ makerom MS Office, Beixogom B HMHTEepHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNIbHYIO CPELy YHHUBEPCUTETA

2. [Ipoektop

[Tomemienne Ui XpaHeHusT M NPOPUIAKTHYECKOTO OOCHY>KMBaHUS — y4yeOHOro
obopynoBanus (ayza.101a)

PemonTHBII UHCTpYyMEHTapuil

CiiecapHblii MHCTPYMEHT;

MynsTumMeTp;

[TasmpHUK

Crienmanu3upoBaHHasi Me0elb, CTeIUTaXH [T XpaHEeHUs] y4eOHOTO 000py T0BaHHS

IIpuJoxkeHue 1
YueGHo-MeTouIecKoe 0GecreydeHne CaM OCT OAT eJIbHOM PaGoT b1 CTYI€HT OB

Ay}:{mopnaﬂ CaMOCT OAT €/1bHasA pa6(7ra CTYZJI€HTOB Ha MNPaKTHYECKHUX 3aHATHUAX OCYLIECTBIAETCA II0J KOHTPOIEM IIPernojaBaTeysd B BUJe PEelIeHUd 3a/1a4d
U BBbIIOJTHEHUA yl'[pa}!(HEHHﬁ, KOTOpbIE O IIpe/iesIAET IPeroiaBareib Uid CTy/JeHra. Bﬂeaynmopﬂaﬂ CaMOCT OAT eJ1bHAsA pa60'ra CTY/J€HT OB OCYyILLUECTRISAETCA B BU/IE UTEHUA C
npopa601'}<0171 Mareprasia ¥ BbITIOJIHEHA JOMaLIl HUX 3aaaHm71 C KOHCYJIBTalluIMU [Iperio/iaBaT eJid.

Bu
Paznen/ rema ! . | DPopmbl
CaMOCTOATEIbHOU
JUCLIIIIAHBI KOHTPOJIA
paboThI
BBenenne BXOJIHOU
KOHTPOJIb
Kuaaccupuxanus MaTeMaTH4YeCKHX Texymuit
Mojesen KOHTPOJIb
OO0mue NPUHUMIIBI ¥ 3TaNbl MOCTPOCHUS AKP Tekytuit
MaTeMaTHYeCKOM MoaeJu KOHTPOJIb
IlonoOme Kkak TeopeTHyeckasi OCHOBa AKP Tekytuit
MO/1eJIUPOBaHUSA KOHTPOJIb
IKCNepUMEeHTATbHO-CTATUCTHYECKHE AKP Tekytuit
MeTOABbI MATEeMATHYECKOr 0 ONIMCAHHUS KOHTPOJIb
OonTumusaums TeXHONOrMYeCcKnUx npoueccos AKP Texytuit
MeTaNNypruyeckoro NponsBoACTBa KOHTPOJIb
ITocTpoenne MarTeMaTHYeCKHX MOJeJICH Texymuii
MeTa/Iyp IrH4eCKHX MPOoLecCoB KOHTPOJIb
Hroro

Ipumepwt 3a0au no MITuOM:



BOooNoOrwWNE

Cocrasbre mian [10OD 24,

3ammmmTe GykBeHHOE 0603HAUEHIE MATPHUIIHI TTaHUpoBaHus [1DD 22,

[Tonyuure nannsie [1OD 23 MasTHHKA 63 MOBTOpA OMBITOB.

[Ipennoxure nsATh GaKTOPOB, BAUSIOMIUX HA HCKOMBIH 1oka3atensb Y (mpouecc OM]I).
Onpenenure HanOoJIee 3HaYUMBIe (akTOpbl Tporiecca (mpomecc OM]I).

Ipemoxure Bapuantsl 3agaun Y=Ff(X1;X2;X3) aust mpomecca OM/I.

[Toyuure ypaBHEHHE pETPECCHU JIJISI TAHHBIX.

Onpenenure BENUYUHY JUCTIEPCUU JITIS TaHHBIX.

Haiinute mano3Haunmbie hakTopsl 11t foctoBepHOCTH 3=0,2.

0. [Momyunre KOpPpEIALMOHHOE YPABHEHHUE JIJIsS TAHHBIX

x=1,2;14;1,7;1,9; 2,5; 2,7; 3,3.

y=14,;15;1,4;1,7;1,9;1,7; 2,0.

11. Cocrasbre mman J®D 2% /umu/ paccuuraiite aGCOMOTHYIO, OTHOCHMTEIBHYIO M

IIPUBCACHHY O IIOI'PCITHOCTD.

12. Co3paiite kputepuii momoOuss u uHBapuaHTy i npouecca OMJI. /uau/ Co3spaiite

IUTACTHYHBIH 0OBEKT B IporpaMMHOM KoMmIuiekce Deform.

13. Otcoptupyiite ¢akTopsl 11 npouecca OM/] o cxeme «uepHslif Smuk» /unu/ Co3naite

00BEKT M 33/1aliTe eMy MpOorpamMMy JIBH)KEHHUS B IPOrpaMMHOM Komiuiekce Deform.

14. TlpoBenurte aHanu3 ypaBHEHUS

T=-170.38+20.18-V +20.85-Q+4.08-0-1.51.V-Q+0.45-Q- o

rae: T - TeMnepaTtypa npoBOJIOKH, V - CKOPOCTb MPOBOJIOKU, Q - cTeNeHb €AMHUYHOTO

o6xarnst, O - mpeie IPOYHOCTH MPOBOJIOKH.

lunu/ Cozpnaiite u nepemectiTe 0OBEKT B IpOrpaMMHOM KoMmIuiekce Deform.

15. IlpuBenure mpuMep CIy4YailHBIX, CHCTEMATHYECKMX W TPYOBIX MOTPEUIHOCTEH MIJIst

o

o~

nporiecca OMJl /uau/ Co3paiite 0O0BEKT, CETKy M H3MEPhTE BEIMYHMHY SYEEK B
nporpammHoM komiutekce Deform.

BOITPOCHI JUTA TIOATOTOBKHU K SK3AMEHY

OcHOBHBbIE IOHATHS MOAeMpoBanusl. HazHaueHue u GyHKIMUA MOJICTICH.

CaoiicTBa mojenei. Knaccudukamus Moaenen.

CtpykTypa mpoliecca MoienrupoBanus. Llenmn MoaenrpoBaHus IpoIecCoB U 0OBEKTOB B
MeETaJLTy pUH.

Knaccudukanus MareMaTnaecKkux MoJIeleh.

[Tonarne maTremarnyeckor mojaenu. Knaccudukamus B 3aBUCHMOCTH OT CJIOKHOCTH
00beKTa MOICTUPOBAHHUS.

Knaccudukarus B 3aBUCHMOCTH OT omeparopa wmoxaenu. Kriaccudukanus B
3aBUCUMOCTH OT arperaToB MOJEIH.

Knaccudukamuss B 3aBHCHUMOCTH OT Lened moxaenupoBanus. Knmaccudpukanus B
3aBUCUMOCTH OT METOJI0B MOJECIIMPOBAHUS.



Bapuant

oo

10.

11.

12.
13.
14.
15.

16.

17.
18.
19.

20.

21.

22.

23.
24.
25.
26.
27.

28.
29.

30.
31.
32.

OO011Ke MPUHIKUIIBI ¥ 3TaIlbl TOCTPOCHUS MAaTEMaTHIECKON MOIEIH.

UccnenoBanne oObekTa MoaenupoBanus. KoHienrtyanbHas TIOCTaHOBKAa — 3ajad
MOJEIUPOBAHNA.

Maremarnyeckasl TOCTaHOBKa 3aaad MojienupoBanus. Beibop m o6ocHOBaHHE MeTOna
peueHns 3a1a4n.

Peamuzanus MmaTemaTrueckoi MOJieny B BUe nporpammsl st OBM. BeruncnureabHbIN
JKCIIEPUMEHT.

AJIEKBaTHOCTh MOJIETU. AHAJIN3 PE3YJIbTATOB MOJIECTUPOBAHMUS.

[Tomo6ue kak TeopeTHUECKasi OCHOBA MOJICTUPOBAHUS.

[TonsiTue u onpenenenue noaoousi. UHBapuaHThI WM KPUTEPUU TTOJOOUS.

OcHoBHBIE Teopembl Teopun mnoAoOus. KpurepuanpHoe ypaBHeHHMe. TeopeTrnyeckue
OCHOBBI aHanm3a pazMepHocteil. Meron Penes. [IpaBuio @ypsoe.

[Iu-Teopema u ee NpUMEHEHUE JJIs1 BBIBO/IA KPUTEPHUAIIBHBIX YPaBHEHUH, ONMCHIBAKOLINX
MeETaJuTy prudecKre npoueccbl. MaTpudHblii MeTO. MeTOI MHTErPAIbHBIX aHAJIOTOB.
DKCIEPUMEHTAIBHO-CTATUCTUYECKUE METO 1Bl MATEMAaTUYECKOIO OMUCAHUS.

MoHATME CNy4aliHOro cobbITUA U CNYYaAHOWN BENUYUHDI.

Yucnosble XapaKTEPUCTUKM U MaTemMaTUYecKuid annapaT ANA OMUCAHMA CAYYalHbIX BENUYMH.
DKCNepMMEHT.

Buabl sKcnepumeHTa: eCcTeCTBEHHbIE U UCKYCCTBEHHbIE; OAHOMAKTOPHbIE U MHOrO(AKTOPHbIE;
aKTMBHble U NacCUBHbIE; 1abopaTopHble Y NPOU3BOACTBEHHDIE.

OCHOBbI N/NIAHUPOBAHWUA IKCNEPUMEHTA, KPWUTEPUM NNAHMPOBAHMUA, BbIGOP BaPbUPYIOLLMX
dakTOpOB, NPUHLUMMN LI 0T6OPa NPob 1 06pPa3LOB.

O6paboTKa pe3ynbTaTOB IKCMEPUMEHTANIbHOMO UCCAeA0BaHUA. AnnpokcMmauma. OCHOBHble
MOHATWA AMUCNEPCUOHHOTO, KOPPENALMOHHOTO U PErPeCCMOHHOTO aHaM3a.

ONTUMM3aLMA TEXHONOTUYECKMX NPOLIECCOB META/IIYPruyeckoro Npon3BoACTBa.

OcHOBbI TEOPMM ONTUMM3ALMK. MOCTAHOBKA U NYTU PELIEHMA ONTUMMU3ALMOHHBIX 3343Y.
MeToabl 0flHOMEPHOro Noucka. MeTtoz cny4aiiHoro Noucka.

MeTozbl MHOFOMEPHOTO NOUCKa. MeToAbl PeLleHMA CONPAMXKEHHbIX 3a4a4. CUMNAeKc-MeToA,
MpUmeHeHWEe YMCNEHHbIX METOAOB ANA aHa/iuM3a WM pacyeTa NPOLECCOB, MPOTEKAOLWMX MpU
npousBoacTse U 06paboTke MeTanNoB 1 CMNIaBOB.

YncneHHoe anoddepeHunposaHme. YucaeHHoOe MHTErpMPOBaHHUE.

MeToabl peleHus TPaHCLLEHAEHTHbIX YPAaBHEHUN. PelweHne NMHENHbIX U HENMHEWHbIX CUCTEM
ypaBHeHUN. PelleHne 0BbIKHOBEHHbIX ANbdepPeHLMaANbHBIX YPAaBHEHUIA.

[TocTpoenne maTeMaTHYECKUX MOJEIIEH METALTY PTHYECKUX IPOLECCOB.

[TIpumep nocTpoeHus MOJETN KOHBEPTOPHOTO MpoIiecca.

[Ipumep nocTpoeHus MOJEIM Mpolecca X0JIOJHON NPOKATKY JIUCTOBOM CTaJIH.

[IEPEYEHb TEM (3AJIAHHI PACYUETHOM YAC TH) [TP AK TUYECKOI PABOTBI

3amadue

1 daxrop: m oGpasua 2 daxrop: yron * (=7-100) 3 dakrop: mmHa |

Ya: l3yp : Bpems (Tombko ais B1.2)

1 paxrop: m o6pasua 2 pakrop: mmHa |1 10 ocu3 dakrop: S ceuenus

Ya: KoIH4ecTBO IMKIOB 3a 10cek (cuumrtas u momu) Yb. |2 mex mocme 10cekye:

KOJIMYECTBO LUKJIOB (TOJILKO Jii1st B2.4-2.9)

1

¢daktop: M oOpasna (Hampumep 3 u 6) 2 dakrop: | paccTosHume oT ocu

(MakcUManbHOE U TOJIOBMHA OT MaKCUMaNbHOT0)3 dakTop: Bpems t (Scek u 10cek)



Ya: KOJIMYECTBO OOOPOTOB (CUMTAs U 1OJHN) Yb : Bpems { KpydeHus

1 dakrop: |1 HauagbHOTO OTKIIOHEHUS 2 (hakTop: paccTostaue |2 10 ucrounnka moast M
(2cm m 15¢em)3 daktop: macca m (2rpy3a u 4 rpy3a)

Ya : OTKJIOHEHHE JbIYKH 1ocie 10cekyp : KoaudecTBO MUKIOB 3a 10cek (cuuras u
JIOJTH)

1 akTop: M mainoro obpasma (c HaBecoM u 6e3) 2 daxrop: |1 Gomnbioro odpasiia ot
5 Hyms 3 daxrop: l> oTkIOHEHUS GobITOTO 0Opasna

Ya: l2 max mocite 10cex Yp : KOIMYECTBO HMKIIOB O0JIBIIOro 0Opasia 3a 10cex

1 pakTop: yron o nosopota (10° 130%)2 paxrop: m rpy3os (Hanpumep 21T U 61mT)3
dakrop: | rpy30B OT 1ieHTpa (MaKCUMAIBHOE U MOJIOBHHA OT MaKCUMAaJILHOTO)

Ya : KOIUYECTBO KoJiebaHui (cumrtas u noim) 3a 10cek Yp : Max yroy OTKIOHEHUS
nocie 10cek

1 ¢akTop: mIomaaAb CeYeHUsi COMpoTUBICHUs S2 ¢dakTop: M obpasua (c rpy3oM u
7 0e3)3 dakrop: HaYAILHOE OTKIOHEHHE 00Opa3ia Iy

Ya: KOJUYECTBO IIUKIIOB 3a 10cek Yp : max orkinonenue |1 mocie 10cex

1 ¢axTop: mepBOHAYANIBHBIH yro OTKIOHEHHMs o 2 ¢dakrop: | 0Opasnos ot 1eHTpa 3
g (axrop: macca rpysos m

Ya: Mmax yron otkinoneHus mocie 10cek Yp : KonmmdaecTBo Kojebanuii 3a 10cek
1 ¢akTop: m o6pasia 2 ¢pakrop: yroia o1 3 gpakrop: paccrosinue Iy
Ya: o yp :-l2 (oTnaua)

1 ¢akTop: m obpasiia 2 ¢pakrop: yroi 013 pakrop: paccrosuue I
10

y:b

1 ¢axrop: d orBepctuss 2 dakrop: Bbicota maaenus 113 dakTop: KonMuecTBO
11 ©06pasuos (5u 7)

Ya: CpeHUI Oan Ha OuH 00paselp : 00Iee KOJIMIECTBO OAITIOB

NEPEYEHb BOIIPOCOB JUISI IPOMEXKYTOYHOM ATTECTALIMHA

Ayoumopuas konmponvhas paboma Nel

Anam3 W kiaccuUKaUs MaTEeMaTHYeCKUX  MoJienedl B 00JacTH TPOU3BOJCTBA U
00paboTKH METAIIOB U CILIABOB



Ayoumopnas konmpo.vhas paboma No2

Pa3pa60TKa MaTEeMaTUIECKOM MOICIIH KOHKPETHOTO TCEXHOJOTHMYCCKOI0 Iponecca ¢
OIMHCaHUEM OCOOCHHOCTEH KaXaoro ostamna MOACITNPOBaAHUA

Ayoumopnas koumpoavHas paboma Ne3

CocraBiieHHe ypaBHEHUS CBSI3M JJII KOHKPETHOTO METaJUTyprHYecKoro Ipolecca u
MIPUBE/ICHUE €TO K KPUTEPUAIIBHOMY BHUlY C UCIOJIb30BAaHUEM METOJI0B TEOPUH Pa3MEPHOCTH

Ayoumopnas koumpoavhas paboma Ned

Pemenne 3amau  MeToOAOM IUIAHMPOBAaHUA OJKcTepuMeHTa. [loyHbIil  (aKkTOpHBII

OKCIICPUMCHT

[Tpunoxenue 2

OueHoumMble cpedcmea 042 NPogedeHU NPOMEHCYMOUHOU ammecmayuu

a) HHaHI/IpyeMLIe PE3YyJIbTAThI O6y‘IeHI/IH 1 OIICHOYHBIC CPEACTBA JIS1 IPOBCACHUA

HpOMC)KYTOqHOﬁ aTTCCTalluu

Kon HNuauxartop
HHIUKATOpA JOCTHKEHUSA
KOMIIe T€H ITUU

OunenoyHsble cpeacTBa

OIIK-1 CniocobeH pemats 3a1a4u IpoPECCHOHAIBHOMN IEATEIBHOCTH, TPUMEHSISI METOIbI

MOJCIMPOBAaHUA, MATCMATUYCCKOI'O aHaIM3a, CCTCCTBCHHOHAYYHbIC U O6HI€I/IH)K€H€pHI)Ie 3HaHUA

OIlK-1.1 Ucnonsizyer
C€CTCCTBCHHOHAYYHEBI
€ 3aKOHbI
MPUHLMUIIBI TIPU
peweHuu
MPaKTHYECKUX
3amaq

BOIIPOCHI JJIA ITOATOTOBKU K DK3AMEHY

1. OCHOBbI  M/IAHWPOBAHWA  3KCMEPUMEHTA,  KpUTepuu
NAaHWPOBaHUA, BbIGOP BapbUpylOLWMX GAKTOPOB, MPUHLUMMDI
oT6opa Npob 1 06pasuos..

2. O6paboTKa pe3ynbTaTtos 9KCNEepUMEHTaNbHOro
nccnenoBaHmA. AnnpoKkcmmauma. OcHoBHble NOHATUA
ANCNEePCUOHHOIO, KOPPENALLMOHHOIO U perpeccCMoHHOro aHanmnsa.
3. OnTummsauma TEXHONOrNYeCcKmx npou,eccos
MeTaNNypruyeckoro Nnpon3BoACTBaA.

4, OcHoBbl Teopuu onTumusauunn. [loCcTaHOBKA W nyTu
peleHna onTMMMU3ALMOHHBIX 3a4a4.

5. MeToabpl OAHOMEpPHOro noucka. MeTog CcayyYanHoro
nouCKa.

6. MeTtoabl MHOromepHoro nowcka. MeTtogbl peleHua

conpAXeHHbIX 3a4au4. Cumnnekc-meTtoa.
7. NMpumeHeHWe YUCAEHHbIX MeToA0B ANA aHanmMsa u




Kon Mwmkarop OuenovHble cpeacTBa
HHIUKATOpA JOCTH K eHMSI
KOMIIEeTeH I
pacyeTa MNpoOLECCOB, MPOTEKAaloWMX Mpu MNPOU3BOACTBE WU
06paboTKe MeTannoB 1 CNAaBOB.
8. YncneHHoe anddepeHumpoBaHue. YucneHHoe
MHTErpupoBaHue.
9. MeToabl  peleHua  TPaHCLEHAEHTHbIX  YpaBHEHWMA.
PelseHne AUHENHbIX U HENVHEWHbIX CUCTEM YPaBHEH M. PelieHune
06bIKHOBEHHbIX gAMb PepeHLnanbHbIX ypaBHEHWUN.
10. Tloctpoenwue MaTeMaTHYECKUX MOJeen
METALTYPTHYECKUX TIPOIECCOB.
11. Tlpumep TOCTpOCHHS  MOJEIH  KOHBEPTOPHOTO
npouecca.
12. Tlpumep MOCTPOCHHS MOJACIM IpoIecca XOJIOTHOM
MPOKATKU JJUCTOBOM CTaJIU.

OIIK-1.2 Pemaer 16. Ilomyuyure ypaBHEHHE pErpeccuu Uil JaHHBIX.
CTaHJapTHbHIE 17. Onpenenure BeNMUUHY TUCTIEPCUU JITISI TaHHBIX.
NpodeccHoHaTbHEIE 18. Haiinure mano3Hauumble (DaKTOpBI ISl TOCTOBEPHOCTH
3a7a4M C p=0.2.

19. Tomyuure KOPPEISIIHUOHHOE YPaBHEHUE JITIS TAHHBIX
TPUMCHEHHEM x=1,2; 1,4; 1,7, 1,9; 2,5; 2,7; 3,3.
0OIIIENH)KEHEPHBIX
3HAHUU y=14;15;1,4;1,7;1,9;1,7; 2,0.

20. Cocrasbre mwan JA®D 22 /um/ paccunraiite aGCOMOTHYIO,
OTHOCHUTEJILHYIO M MIPUBE/ICHHYO MOTPEUIHOCTb.

21. Cozpaiite Kputepuil mMonoOWs W WHBAPUAHTY  JUIA
nporecca OM/I. /unu/ Co3nmalite miacTHYHBIA OOBEKT B
nporpamMmmHoM KoMmiutekce Deform.

22. Orcoprupyiite daxtopsl 1 npouecca OM/] mo cxeme
«uepHbId AmuK» /uau/ Co3naiire 00BEKT U 3aJaiiTe emy
OporpaMMy JIBHOKEHHST B TPOTPaMMHOM  KOMIUICKCE
Deform.

23. TlpoBenuTe aHAIHM3 ypaBHEHUS

T=-170.38+20.18-V +20.85-Q+4.08- 0 —-1.51-V

roe: T - Temmeparypa MpOBOJIOKH, V - CKOPOCTh

IIPOBOJIOKH, Q - CTCIICHb CIUHHUYHOI'O 06)KaTI/IH, o .

npeaciIi MIPOYHOCTU ITPOBOJIOKH.

lunu/ Co3spmaiite u nepemecTure 0OBEKT B IPOrPAMMHOM
koMmriuiekce Deform.

24. TlpuBenurte mpuMep CIy4YalHBIX, CHCTEMATUYECKUX H
rpyObIx morpemHocterd ans  mporecca OMJ  /uaul
Co3znaiite 00BEKT, CETKY U M3MEpPHTE BEIMUUHY SUYeeK B

. (

nporpamMmMHOM KoMmiutiekce Deform.




Kon HNuaukartop o
HHIHKATOpA JTOCTHK €HHSI [ICHOYHPIC CPEACTBA
KOMIIe TeHI[UH
OIlK-1.3 [IpuMeHsieT MeTOIbI Ayoumopnas koumpo.nvhas paboma Nel

MOJICITUPOBAHUS U
MaTeMaTHYECKOTO
aHaJIN3a I
pemieHus 3a1a4
TEOPETUIECKOTO U
MIPUKJIATHOTO
xapakrepa

AHanm3 U kiaaccuuKaiys MaTeMaTHIECKUX MOJIeTei
B 00J1aCTH TIPOU3BOICTBA U 00paOOTKM METAJIOB U CIIABOB

Ayoumopnas koumpo.avhas paboma Ne2

Pa3pa60TKa MaTeMaTH4ecKoi MOACIIN KOHKPETHOI'O
TEXHOJOTHUYCCKOI'0 IIponecca € OIIMCaHUEM oco0eHHOCTEHN
KaXXaoro stamna MOACITUPOBaHUA

Ayoumopnas konmponvras paboma Ne3

CocraBieHne ypaBHEHHMsSI CBSI3M JUId KOHKDETHOTO
METAJUTyprM4ecKoro Ipolecca U IPHUBEIEHUE €ro K
KpUTEPHUAJIbHOMY BHJy C HMCIIOJIB30BAHUEM METOJOB TEOPHUH
pPa3MEpHOCTH

Ayoumopnas konmponvHas paboma Ned

Pemenue 3aagad MCTOOOM IJIaHUPOBAaHUSA

skcnepuMenTa. [1onHbIi paKkTOPHBIN SKCTIEPUMEHT

OIIK-5 Cnocoben pemaTh

npodecCHOHaNbHOM  JCSITEILHOCTH €

HAaY4YHO-HUCCICAOBATCIBCKUC 3ada4ud IPU OCYUICCTBIICHHUU

IIPUMEHEHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX

TEXHOJIOTHI 1 MPUKIIAAHBIX alllIapaTHO-IIPOrpaMMHBIX CPCACTB

OIIK-5.1

IIpumensier
MHPOPMaLIMOHHO-KO
MMYHHUKAI[HOHHBIC
TEXHOJIOTUH JJIS
MOMCKa, 00paboTKH,
aHam3a u
NpeICTaBICHUs
HAY4YHO-TEXHHYECKO
i nHpopmanyn

BOIIPOCHI JJIA ITOATOTOBKU K DK3AMEHY

1.  OcHoBHbIE TOHATHUA MojenupoBaHus. Haznauenue u
(GyHKIIUK MOJIETICH.

2. CaoiicTBa mozeneit. Knaccudukarus Moaenei.

3. CrtpykTtypa mpouecca  MOACIMPOBAHUA.
MO/ICJTMPOBAHMS MPOIIECCOB U OOBEKTOB B METAJUTY PHH.

4.  Knaccudukamnys MaTeMaTHIECKUX MOJICIICH.

5. [TonsaTne matemarudyeckor moxaenu. Knaccudukamms
B 3aBUCUMOCTH OT CJIO’)KHOCTH 00BEKTa MOJICTTUPOBAHHS.

6. Kmaccudukamus B 3aBUCHMOCTH OT oOIlepaTopa
Monenn. Knaccudukamnuss B 3aBUCUMOCTH OT arperaTtoB

Hemm

MOJEIIN.
7. Knaccudukarys B 3aBHUCUMOCTH OT LeJeH
MonenupoBanus. Kiaccuduxanus B 3aBUCHUMOCTH OT
METO/10B MOJIETTMPOBAHMS.

8. OO0mme OpUHIUIOBI M 3Tambl  IOCTPOCHHUS




Kon
HHIUKATOpA

HNuaukartop
AOCTHKEHUSA
KOMIIeTeH U1

OueHoyHbIE cpeacrea

MaTeMaTUIECKOU MOJICIIH.

9. HUccnenosanue 00BeKTa MOJICITUPOBAHHS.
KoHnenryanpHas OCTAHOBKA 3371a4 MOJICINPOBAHHS.

10. MaremaTHueckas TIOCTAaHOBKA 3aJ1a4 MOICITUPOBAHUS.
Bre160p 1 060CcHOBaHME METO 12 PEIICHUS 3aa9H.

11. Peammsammss MareMaTHYeCKOM MOJEIXM B  BHIE
nporpammsbl 1151 OBM. BeruucnuTenbHblA SKCIEPUMEHT.

12. AnekBaTHOCTh  MOJACIHA. AHAIW3  PE3yJbTaTOB
MO/ICTTMPOBAHMS.

13. Tlomobue kak TeopeTHYECKass OCHOBA MOJICTHUPOBAHMS.

14. TlonsTue u omnpexaenenue noaoodus. MHBapuaHThl WK
KPHUTEPHUH TI0100HS.

15.  OcHoBHBIC TEOPEMBI TEOPUH noaoowus.
Kpurepuansaoe ypaBaenue. TeopeTuueckre OCHOBHI aHaIM3a
pasmepHocreil. Meton Penes. [Ipasuno @ypee.

16. Tlu-teopema u ee TMpUMEHEHHE IS BBIBOJA
KpUTEPHATBHBIX ypaBHEHHUI, OIHMCHIBAIOIIIHNX
MeTaJUTyprudeckue mporecchl. MarpudHslii Metoa. Merton
HMHTETPAJIbHBIX aHAJIOTOB.

OIIK-5.2

Onpenenser
nepeyeHb PecypcoB
n
anmapaTHO-TIPOrpam
MHOTO o0OecreueHus
JUTSL UCTIOJIH30 BAHHSI
B
npodeccnoHambHOM
JeS TeITbHOCTH

=

Cocrasbre mian [10D 24,

2. 3anumuTte OyKBEeHHOE 00O3HAUCHUE  MaTPHUIIBI
nnanupoanus [10D 23,

3. Iomyuure pannpie II®D 2° masrnuka Ge3 mosTOpa
OTIBITOB.

4. Tlpennoxwure nsATh (PaKTOPOB, BIUAIOIINX HA UCKOMBIH
nokazatesnsb Y (mpouecc OMJ).

5. Omnpenenure HanOoee 3HAYUMEBIE (PaKTOPHI IpoIecca
(mpouecc OMJI).

6. Tlpemnoxute Bapuanthl 3amaunm Y=F(X1;X2;X3) s

mporiecca OM/I.

0) [Topsinok mpoBeieHUs] MPOMEKYTOYHON aTTeCTalllK, TOKA3aTeIN U KPUTEPUN OLIEHUBAHUS :

Jnis opranmzauuu paboThl TpernojaBaTelisi, YHWTAIOIIEMYy JaHHBIM Kypc HE0OXOIUMBI

CICAYIOIHUE METOAUYCCKUEC MaTEPHAJIbI:

— pabouas mporpamMMa JUCIHMIUIMHBI, B KOTOPOH MpONHUCaHbl LeTb U 3a7auyd H3y4eHUs
JTUCLUILIMHBI, COJIepKaHue U 00beM YUeOHbIX 3aHATHH, MPEe1yCMOTPEHHBIX pab0YuM y4eOHBIM
mwiaHoM (PVII), nepeueHb pekoMeHyeMON JUTEpaTyphl U CpeAcTBa O0OyUYeHHs, HEOOXOAHMbIe

JJIL U3YUCHUS TUCHHUIIIIMHBI

— METOJUYECKUE yKa3aHWs JJIsI CTYJIEHTOB I10 BBIMOJHEHUIO PAa3IMYHBIX BUIOB y4eOHOH
JEeATEIIbHOCTH, IpenycMOTpeHHbIX PYII;




— HAKET KOHTPOJIbHO-U3MECPUTCIIbHBIX MAaTCPUAJIOB,

B nponecce MnpenoagaBaHud JUCHUITIIITUHBI IMPUMCHACTCA TpaaulMOHHAaA u
MOOYJBbHO-KOMICTCHTHOCTHAA TCXHOJIOTUH.

Jlexuuu npoBOJSATCS KaK B TPAAULIMOHHON popMe, Tak U B hopMe JIeKIMI-KOHCYIbTalUH,
IZIe TEOPETUYECKUI MaTeprall 3apaHee BBINAETCS CTYJEHTAaM U1 CaMOCTOATEIbHOIO U3y4CHHS,
JUIs  TOATOTOBKM BONPOCOB JIEKTOPY, TakuM oOpazoM, JeKIHUs NPOXOJUT TO THUILY
BOIIPOCHI-OTBETHI-TUCKY CCHS.

CamocTosTensHast paboTa CTyJ€HTOB IMOCTPOEHA TaKUM 00pa3oM, 4To B Iporiecce paboThl
CTYICHTBI 3aKPEIUITIOT 3HAHMUS, TTOJTyYEeHHBIE B TMPOIIECCE TEOPETHIECKOTO OOYUCHHS, TEM CaMbIM
(hopMupyIOT MpodecCHOHaNbHbIC YMEHHS U HAaBBIKH. BBIMOJIHEHHE KYpCOBOTO NPOEKTa TpedyeT
OT CTyJIIEHTa aHajHu3a MPOOJEMHOW CUTYyalluH, BbIOOpa CPEICTB M METOJIOB €€ pPEUICHUs, T.C.
CaMOCTOSTENIbHAsE pab0oTa HE OrPaHMYUBACTCS TOJIBKO YCBOCHHEM TEOPETHUYECKUX 3HAHUM, OHA
TaKke OPMHUPYET MPAKTUUECKUE YMEHHS W HaBBIKH, a TAK)KE YMEHHs HCCIICIOBATEILCKOW U
TBOPYECKOU JICATEILHOCTH.

B mpomecce wu3ydeHWs] UCHUILUIMHBI OCYIIECTBISICTCS TEKYIIMHA W TEPHOIHMYCSCKUM
KOHTPOJIb 3a pe3yJIbTaTaMU OCBOCHHSI y4eOHOTO Kypca. TeKymui KOHTPOJb OCYIIECTBIIICTCS
HETIOCPEJICTBEHHO B TPOIIECCE YCBOCHHMS, 3aKPEIUICHNUs, 000OIICHUS U CUCTEMAaTU3aIliK 3HAHU,
YMCHUH, BJIQJICHUS HaBBIKAMH M TIO3BOJISIET OINEPATUBHO JIMATHOCTHPOBATh U KOPPEKTUPOBATH,
COBEpIIICHCTBOBATh 3HAHWS, YMEHHs U BIAQJCHHC HAaBBIKAMU CTYJICHTOB, O0O0CCIICUMBACT
CTUMYJIMPOBAHHUC WU MOTHUBAIUIO HX OCATCIIBHOCTH HA KaXKAOM 3aHATHH. TeKyH_II/Iﬁ KOHTPOJIb
OCYIIECTBIIsIETCS B (hOpME YCTHOTO ompoca (cobeceqoBanus).

[lepuoguueckuit KOHTPOJIb, LIEJAb KOTOPOTrO OO0OOIIEHWE M CHUCTEMAaTHU3alus 3HAHUM,
npoBepka A(P(HEKTUBHOCTH YCBOCHHS CTYJCHTAMHU OTPEEICHHOTO, JIOTUYECKH 3aBEPIICHHOTO
CoJlepKaHMsl y4eOHOTO MaTepuaya OCYIIECTBISETCS B (JOpMe 3aIluThl KOHTPOJIBHBIX padoT,
KypPCOBOI'O IIPOEKTA.

HToroBeIil KOHTPOJIH MO JTUCHUILIMHE OCYIIECTBIISIETCS B KOHIE yueOHOTO rojaa B (opme
JK3aMEeHa.

IToka3aTeau u KPUTEPHUHA OLCHUBAHUSA JK3aMEHaA:

— Ha OILICHKY «OTJIHYHO» (5 0amioB) — oOy4aromuicss JEMOHCTPUPYET BHICOKHI YPOBEHb
C(OPMHUPOBAHHOCTH KOMIICTCHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TIIyOOKOe 3HaHHE
y4eOHOr0 MaTrepuaya, CBOOOIHO BBINOJHSACT MPAKTHYECKHE 3aJaHus, CBOOOIHO OIEpUPYET
3HAHUSAMH, YMEHUSIMH, IPUMCHSET X B CUTYalUsIX IMOBBIIICHHON CII0)KHOCTH.

— Ha OLIGHKY «Xopomo» (4 Oamra) — oOydaroIuiicss AEMOHCTPUPYET CPEeIHUN YpOBEHb
c(hOpMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHMSA, YMEHHS OCBOEHBI, HO JOIyCKAIOTCS
HE3HAUUTEIbHbIE OIIMOKH, HETOUHOCTH, 3aTPYIHEHUSI IPU AaHATUTHUYECKUX OIEpalusiX, epeHoce
3HaHUU 1 YMEHUI Ha HOBBIE, HECTAHAPTHBIE CUTYAITUH.

— Ha OICHKY «YIOBJIETBOpUTEIbHO» (3 Oamma) — oOydarouwmiics IeMOHCTPUPYET
MIOPOTOBBIN YPOBEHb COPMHUPOBAHHOCTU KOMIIETEHIIMH: B XOJ1€ KOHTPOJBHBIX MEpPONPUSATHIA
JIOTTyCKAIOTCSl OIIMOKH, MPOSBISIETCS OTCYTCTBHE OTICNBHBIX 3HAHUM, yMEHHWIl, HaBBIKOB,



06yqa}0m1/1171091 HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPpYAHCHHA IIPpW OINCPHUPOBAHMU 3HAHUAMU U
YMCHUAMU IIPHU UX MIECPECHOCC HA HOBBIC CUTYyallWH.

— Ha OLICHKY «HeyI0BJIeTBOPUTeIbHO» (2 0auta) — 00y4daromuiicss 1IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TEOPETHUECKOTO Marepuaia, JOMYCKAeT CYIIECTBEHHBIC OIMUOKH, HE MOXKET
M0Ka3aTh UHTEJUIEKTYaJIbHbIE HABBIKU PELLIEHHs MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEYIO0BJIETBOPHUTEJbLHO» (1 Oamn) — oOydJaromuiicss He MOXET TOKa3aTh
3HaHWS Ha YPOBHE BOCMIPOMW3BEACHUS M OOBACHEHHMS WHGPOPMAIMM, HE MOXET I0Ka3aTh
MHTEJJIEKTY aJIbHbIe HABBIKU PELICHUs MMPOCTHIX 3a]au.

KprOBaﬂ pa60Ta BBIINIOJIHACTCA IIOA PYKOBOACTBOM IIpEIiogaBarciisi, B IIPOLECCE €€
HaIlMCaHUA o6yqa10mm710;{ Pa3BUBACT HABBIKU K HaquOﬁ pa60Te, 3aKpCIUEId U OJHOBPEMEHHO
pacimpsisa 3HaHHSA, MMOJIYYCHHBIC IMPU HU3YYCHHU KypcCa «MaTteMaTudeckas JOTMKa M TCOpUA
AJIrOPUTMOB». HpI/I BBIIIOJIHCHUH KprOBOﬁ pa6OTI>I O6y‘l&lOH.[PII>iCH JOJDKCH IIOKa3aTb CBOC
YMCHUC pa6OTaTI> C HOPMATUBHBIM MaTCpUaJIOM U APYTIUMU JIMTCPATYPHBIMH HUCTOYHUKAMH, a
TAaKXXC BO3MOXHOCTHL CHCTEMATHU3HUPOBATL U AHAJIU3UPOBATH (I)aKTI/I‘IeCKI/Iﬁ Marepuall Hu
CaMOCTOATCIIBHO TBOPUYCCKHU €TI0 OCMBICIINBATD.

B nmpouecce HammcaHusi KypcoBOW pabOThl 0Oydarouuiicss JOJDKEH pa3oOpaThes B
TEOPETHYECKUX BOMPOCAX N30PAHHON TEMBI, CAMOCTOSITENILHO MPOAHAIU3UPOBATH MPAKTHYECKUI
MaTepuall, pa3oOpaTbh U 000CHOBATH MPAKTHYECKUE MPEII0KEHUS.
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