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PaGouast mporpamma coctapneHa Ha ocHope ®I'OC BO mo HampaBieHHIO MOATOTOBKH
22.03.02 MeTtananypras, VTBepKISHHOTO TpHKazoM MHHHcTepcTBa 0Gpa3oBaHHS H HAYKH
Poccuiickoit @enepammu ot 4 aexkabps 2015 r. Ne 1427,

PaBouas nporpamma paceMoTpeHa B ofo6pena Ha 3aceianuu Kadeapsl Metatypruu u
CTaHApPTH3AIHA

« 24 » 10 2018r., npotokom Ne 2

3ap. kadenpoii /C.M. TonoBuznun/

PaGouas nporpamma oobpera MeTojHuecKkoi KoMmucered Oumrana @I'EOY BO
«MI'TY» B r. benopenke

« 31 » 10 201871 (mpotokoaNe 1 )

Ilpeacenarens /J1.P. Xamzuna/
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JIner perverpauyi HiMeHeHHH H YOTIO THeH I

Ne Paznen PIT]] Kparkoe Jlara, Tlomnuch 3aB.
wn (MoyJIsT) cojlepiKaHHE H3IMEHEHHS Ne xadeapoit
/HonoHeHHS MPOTOKONA
2aceqaHus
Kadepbl

1 | 8. YuebHo- AxTyamazanns yuebHo- 3.09.2019 6«—*—;‘;—"
METOIHYECKOe H METO/IHYECKOTO H Nel S
HHpOpMaIIHOHHOE | HH(POPMAITHOHHOTO
obecnieyeHne obecnedeHAA
JTHCITHTLTHHEI JTHCITHILTHHEI
(momyss)

2 | 8 YVuebuo- Axrtvamuzanud yueGao- 3.09.2020 6—4:-:7
METOAHIECKOS H METOHYECKOTO 1 Nel e
HHDOPMALHOHHOS | HHPOPMAIHOHHOTO
obecneucHue obecneueHus
JTHCITHTTHHEI JTHCITHIT/THHBI

(mopyJrs)




1 Ilesin ocBOEHUA JMCLUIIIMHBI

LlensiMm OCBOEHHS] AMCLMIUIMHBI «TexXHOorusi rayOOKoi repepabOTKM MeTaioB»
sBsieTCsl OOyueHHWe CTYZeHTOB OCHOBaM pAaLjIOHalbHOTO TIIOCTPOEHHS W aHaIv3a
TEXHOJIOTUUECKON T0C/IeZ0BaTeIbHOCTH B3aMMO/IEMCTBUSI MHCTPYMEHTAa W IUIACTUYeCKU
obpabaTbIBaeMOro Tesia /yis [OJTyYeHHs] ONTUMAa/TbHBIX (POPMBI M CBOMCTB MTOC/IeJHETO.

3ajaun AUCIATUIAHBI

— WU3yuyeHHWEe COBPEMEHHOTO COCTOSIHMSI Y HamlpaB/IeHWH pa3BUTHSI TEOPUH,
TeXHOJIOTHUH ¥ 000pY/[0BaHHsI OCHOBHBIX ITPOLeCCOB 00paboTKN MeTayioB /laBlIeHUeM.

— dopMHpOBaHKe y CTY[JeHTOB OCHOB 3HAaHHUI O 3aKOHOMEPHOCTSX TporjeccoB OM/I:
NIPOKATKe, BOJIOUEHHH, 0CaZike, IPECCOBAHMH, IITAMITOBKE U [PYTUX BUI0B 00pabOTKH;

— yCBOeHHe TUTOTEe3, 3aKOHOB, TEOpUW i1  OTpeZieJIeHUs] HarpsDKeHHO-
e OpMHUPOBAHHOTO COCTOSIHHSI, KMHEMAaTHYeCKUX M  SHEPrOCHIOBBIX XapaKTePUCTHK,
NIPOTHO3MPOBAHUS pa3pylleHusi MeTaja TpU TUlaCTUYecKod 00paboTKe, yrpaBieHHe
KaueCTBOM IMPOAYKLIMH, U3rOTOB/ISIEMOM C UCM0JIb30BaHUeM TipoLieccoB OM/I;

— o0OpeTeHHWe HaBBLIKOB W YMEHHMs Ha OCHOBE JTUX 3HAHUM OIMUCHIBATH U
aHaM3VPOBATh HATPSDKeHHO-/1e)OPMUPOBAHHOE COCTOSIHWE, KMUHEMaTU4yeCKHe M CHUJIOBbIE
XapaKTePUCTHUKHY B Pa3/IMUHBIX TEXHOJIOTHUECKUX mporeccax OM/I.

2 MecTo JUCHMIUITMHBI B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbl MOArOTOBKHU
OakanaBpa

HuciprmiHa « TexHosiorust rmy0oKoi mepepaboTKH MeTa/ioB» BXOAWUT B BAPUATHBHYHO
yacte 670ka 1 oOpa3oBaTesibHOM TIPOTrpaMMbI 10 HaripaB/IeHUIO TOJTOTOBKMU 0akaiaBpoOB
22.03.02 Metasutyprusi, AJisi HarlpaB/IeHHOCTH TporpaMmbl O6paboTka MeTa/uioB U CIIIaBOB
JlaBieHreM (MeTU3HOe MPOU3BO/CTBO).

515t u3yueHUst AUCLUTUTHBI HeOOX0AWMBI 3HAHUS (YMEHWs], BIafIeHHs),
chopMHpOBaHHbIE B pe3y/bTare U3yuyeHust

«MareMaTHKa»;

«MexaHyKa CIUIOIIHBIX Cpef»;

«Teopust mIaCTUYHOCTUY;

«®Pu3rKa»;

«CorpoTuB/IeHMe MaTepUaioBy.

3HaHus (yMeHWs, B/IafieHst), TI0JyYeHHbIe TIPY U3yUYeHUH IaHHOW AUCLMIUIAHBI OyayT
Heo6xoiMMbI Tipu 3aruTte BKP.

3 KomnereHnuu odyuaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHHA
AMCLMIUINHGI H IVIAHUPYyeMble Pe3y/IbTaThl 00yueHus :

B pe3sysibTaTe 0CBOeHHS TUCLMTUTUHBI « TeXHO/IOTHs T/TyOOKOM TiepepabOTKH MeTaslIoB»
oOyuaroliuiics o/KeH 00/1ajaTh C/IeAYIOIIUMA KOMIIeTeHLIUSMU:



CTpYKTYpHBIM 3/1eMEHT

[TnaHupyeMble pe3yabTaThl 00yUeHHs
KOMIIeTeHLIK1 Py pesy y

CITOCOOHOCTBIO OCYILECTBIATH BIOOP MaTepHasioB AJIs U3Je/TUA Pa3TMUHOTO Ha3HAUeHUs C
yUeToM JKCITyaTallMOHHbIX TpeOOBaHUM U 0XpaHbl OKpy»Katolieit cpegsl (ITK-12)

3HaThb TeXHOJIOTUI0 MIPOU3BO/ICTBA 3ar0TOBOK, COPTOBOTO,
JIMCTOBOTO TIPOKaTa, Tpy0, /IeHThI, MeTa/yIou3eui U3
TIPOBOJIOKY;

YmMmeTb aHaJTM3UPOBATh TEXHOJIOTHUECKHE PEXXUMBI U paboTy

OCHOBHOI'O 1 BCIIOMOI'aTe/IbHOT'O 060py,q013aHH${, orpenesiaTb
«Y3KHUe» MeCTa, OIITUMHU3UPOBATE TEXHOJIOTULO;

Bnagetsb CITOCOOHOCTBIO OCYIIECTB/IATh U KOPPEKTUPOBATh
TEXHOIOTMYECKHe MPOLIECChI B META/UTyPru U
MaTtepuanioobpaboTke

4 CTpyKTypa U Ccofiep>XaHHe JHCHMILIUHBI

OO0111ast TPY0€MKOCTb JUCLIMIUIMHBI COCTaB/sieT 5 3aueTHbIX efuHuLl, 180 akaj. uacos,
B TOM YHCJIE:
— KOHTaKTHast paborta — 94 aka/i. UacoB:
— ayauTopHas — 88 akaz. 4acos;
— BHeayZUTOpHas1 — 6 aka/l. 4yacos;
— camocTosiTeslbHast paborta — 50,3 aka/l. UacoB;
—TI0ATrOTOBKA K 3K3aMeHy — 35,7 akaz. yaca.
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1 cemecTp

BBogHas 1ekius.

1.1 O6beMm u cojiep)KaHUe Kypca. 4 10,3 [CamocTosiT|ycTHbil | T1K-12 3
OcHoBHble  criocober OMII,  wux e/lbHOe | OIpoC
KJaccupuKaluss W XapaKTepUCTHKa. V3y4eHue
OcHOBHBIE HampaB/eHUWss W 3aJauud yueOHOH U
JanbHedero passutus OM/I. Hay4yHO

JaTeparyp
B

Wroro no pasgeny 4 10,3

2. Teopernueckue
NpeAnoCbUIKH MOCTPOeHUs
TeXHOo/I0rn4eckux npoueccos OM/.

2.1 ®usuueckure ocHOBbl OM[I. 4 8 Camocrosit|yctabii| T1K-12 3
OcHOBBI Teopuu JIACTUYHOCTH. e/lbHOe | OIpoC
OneMeHTbI Teopuu TPEHUSI. V3y4yeHue
dopMou3MeHeHMe U [I0Kas3aTesu 10 |yuebHoit 1
¢dopmonsmeHenursi. Borpockl  BeiOOpa Hay4HO
pexkumoB OM/I. JiaTeparyp

B

Wtoro no pa3peny 4 8 | 10

3. J/1eMeHThI TeOPUU NPOKATKHU

3.1 CywHOCTh U BH/bI IPOKATKHU. 6 8 AKP | TIK-123
Ouar Jedopmanyu U ero
XapakTepuCTUKU.  TUIOBbIE  CXeMbl
TIPOKATKH. XapakTepHble  CTajuu
rpoLjecca MPOKaTKW. YC/I0BUs 3axBarta
MeTasla BaJIKaMHU.

WToro o pasgeny 6 8

4. Mexannueckoe
00opyaoBaHHe MPOKATHBIX I[€X0B.

1. 4.1 TlpokaTHbli CTaH, TJiaBHas 8 6 10 |Camocrtosar| AKP | IIK-123
JIUHUSA IIPOKAaTHOT' O CTaHa. e/IbHOe
Knaccudukarus MIPOKATHBIX V3y4yeHue
CTaHOB ([0 Ha3HAUeHWIO, II0 yueOHOM U
pacriojioKeHUr0 U KOJIMUeCTBY Hay4HO
BalKOB B paboueil KieTu, IO JuTeparyp

PAaCIo/IoXKeHUI0 KJIeTed B 00Iei

bI.




cxeMe CTaHa).

WToro no pazgeny

10

5. TexHo/OrHYeCKHHA TIPOLIECC
NPOM3BO/ICTBA MPOKAaTa.

5.1 CopTaMeHT MPOKaTHOM MPOAYKLIWH,
BUIbI CTaHZAPTOB HAa IIPOKAaTHbIE
v3zenus, TPYIIIIbI copTaMeHTa
TIPOKaTa..

10

KonTponb
Hasi paboTa

AKP

TIK-12 3y

5.2 OOmasi TexHOJOTHYecKasi Cxema
TIPOM3BO/ICTBA Tpokara (cxema
TIPOM3BO/ICTBA W3 OOBIUHOTO CJIUTKA,
cxeMa  TIPOM3BOJCTBA W3  JIUTOH
3arOTOBKH).

YCTHBIU
OIpoc

TIK-12 3y

Wroro no pa3peny

10

6. IIpeccoBanue MeTasioB.

6.1 CymHocts, 0cobeHHOCTH U
TeOpeTHYeCKHe  OCHOBbI  IIpoLjecca
npeccoBanusi. PaKkTOpkl, BAMSAIOLIME Ha
HEpaBHOMEPHOCThL Jedopmalid  TpU
IIPeCCOBAHUH. I'naposkcTpysus.
Wcrionb3oBaHre akTUBHBIX CUJI TPeHUS
npu mpeccoBaHun. O6opyjoBaHWe U
VHCTPYMEHT Jint IIPeCCOBaHUs.
TexHoJ/10rus peccoBaHus.

10

IToaroToBk
ak
MpakThyec
KOMY3aHAT
151%0)

AKP

ITK-12 3yB

Wroro no pa3peny

10

7. BosioueHHne MeTasLia.

7.1 CylwHOCT U  TeopeTUyecKue
OCHOBBI riporiecca BOJIOYEHUS.
YCTpOMCTBO M TUMBI BOJOYMIBHBIX
CTaHOB. Bo0/IOUNW/IBHBI  MHCTPYMEHT.
TexHojornueckye  orepayuud  IIpU
BOJIOYEHUU.

YCTHBIN
0rpoc

[TK-12 3y

Wroro no pa3peny

8. MeTH3HOe IpOU3BOACTBO

8.1 CopraMeHT MeTH3HOMU NPOAYKLMH,
BU/Jbl CTaHZApPTOB Ha Hee. OCHOBBI
TeXHOJIOTUYeCKUX TIPOL{eCCOB
MIPOM3BO/CTBA KPEMNeXXHbIX JeTasnei,
KaHaToB, CeTKH, CBapOYHbIX
3JIeKTPOZIOB, TBO3Zleld. MexaHnueckoe
obopyi0BaHMe 1eX0B T0 MPOU3BO/JCTBY
MeTH30B.

YCTHBIN
0Ipoc

ITK-12 3yB




Wtoro no pa3peny 4

HToro 3a cemecTp 44 44 | 50,3

HWToro nmo gucuuniuHe 44 44 | 50,3

5 Obpa3oBarenbHbIe H HHPOPMAI[HOHHBIE TEXHOIOTUU

[Ons  peanu3any  TpeJyCMOTPEHHBIX BHIOB yuyeOHOM paboTbl B KayecTBe
oOpa3oBaTe/ibHBIX TEXHOJIOTHM B TIperojlaBaHuM JUCLMIUIMHBI  « TexHonorus ryiybokoi
riepepabOTKK MeTasyIOB» WCIO/B3YIOTCS TPAAWLIMOHHAS U MOJY/IBHO - KOMITeTEHTHOCTHAst
TexHosioruu. [lepesaua HeOOXOJUMBIX TEOPeTUUeCKUX 3HaHUHN U (HOPMUPOBaHHWE OCHOBHBIX
TIpe/iCTaB/IeHnH 110 Kypcy «TexHosorus ryOOKoW 1mepepabOTKH MeTasyioB» MPOUCXOAUT C
WCTI0/Ib30BaHHEM MYJIbTUMEJUMHOTO 000pyA0BaHUS.

JlekiMM TIPOXOZAAT B TPaJMLIMOHHOM Qopme, B ¢dopMe JeKLUii-KOHCYIbTaluil U
npobsieMHbIX JieKIui. TeopeTWueckuii marepuan Ha  TPOOJIeMHBIX JIEKLUSIX SIBJISI€TCS
pe3yJ/IbTaTOM yCBOEHHs TIOy4eHHOW MH(GOPMAL[MK TTOCPEeICTBOM TIOCTAaHOBKH TMPOOIeMHOT0
BOMpOCAa U TIOMCKa TMyTel ero pemieHus. Ha JeKUWsIX — KOHCYJ/IbTalUsIX H3J/I0’KeHUe
HOBOTO MaTepuasa COMPOBOXK/AeTCs MOCTaHOBKOW BOMPOCOB U AMCKyCCHel B TMOMCKax
OTBETOB Ha 3T BOIPOCHL. [Ipy poBeieH|H MPaKTUYeCKUX 3aHSATUSIX MCIIO/b3YIOTCsS paboTa B
komaHzie. CamocrosTesibHass paboTa CTUMY/IHMpPyeT CTYJEeHTOB B IIpPOIiecce TOATOTOBKU
JIOMalllHUX 3a/laHul, NpY pelLleHUM 33/lau Ha MPaKTUYeCKUX 3aHSTHUSX, TIPU MOJATOTOBKE K
KOHTPOJIBHBIM Pab0TaM ¥ UTOTOBOM aTTeCTallyu.

[lpy wW3yuyeHMM KaX[Oro pasjena [UCLUIUVIMHBI TpelyCMaTPUBAeTCsl M3/I0)KeHHUe
HEoOXOZMMOT0 TeOpeTHUeCcKOr0 Marepuasna Ha JIeKIUsX.  [lo/lydeHHBIE TeopeTUdecKue
3HaHWSI MOJIKPEIISIFOTCS Ha MPaKTUYeCKuX 3aHATUsX. CTy/leHThbl OB/1a/leBal0T MPaKTUYeCKUMU
HaBBIKAMU TP BBLITTOJTHEHWM 3a/laHUK B TaKOW CTereHW, KOTopasi T03Bojiwia Obl MM B
JlanbHelIIeM PUMEHSITh 3TU HaBbIKU B CBOEU TPY/J0BOM JeSITe/TbHOCTH.

1. TpapuiuoHHbIe 00pa3oBaTeIbHbIE TEXHOJIOTHH OPHEHTHUPYIOTCS Ha OPraHU3aLrio
oOpa3oBaTe/bHOTO TIpoliecca, TIPeArioaralilyl0 TPSMYH TPaHC/ISLUI0O 3HAaHUM  OT
nperiofiaBatenss K oOyuwaroiiemMycst (TMIPeMMYIIeCTBEHHO HAa OCHOBe OOBSCHUTE/TBHO-
WJITFOCTPAaTUBHBIX MeTO/[0B 00yueHUst). YueOHas [eATeJIbHOCTh OOydarolerocs HOCUT B
TaKUX YCJIOBUSIX, KaK MPaBU/IO, peNpoyKTUBHBIN XapaKTep.

@®opmbI yUeOHBIX 3aHATHI C HCI0/Ib30BaHHeM TPAJAMI[UOHHBIX TeXHOJIOTUM:

VHndopmaliioHHasi  JieKLusi —  T0C/IefloBaTe/IbHOe — U3/I0KeHWe  MaTepuaia B
JUCLIMTUTMHADHOM JIOTWKe, OCYIIeCTB/sieMOe TperMYILeCTBeHHO BepOalbHBIMU CpeJiICTBaMU
(MoOHOJIOT TIpenoiaBarerisi).

CemuHap — Oecenma riperiofiaBatesii M oOyudaromierocsi, o0cyxjeHWe 3apaHee
TIOATOTOBJIEHHBIX COOOI[eHHI M0 Ka)KIOMy BOIIPOCY IUIaHA 3aHSATHS C eJUHBIM [JI BCEX
riepeyHeM peKoOMeH[yeMou 06s13aTelbHOM U AOTIO/THUTEIbHOUM JTUTePaTyph.

[TpakTryeckoe 3aHsTHe, MOCBSILEHHOE OCBOEHHIO KOHKPETHBIX YMEHHI U HaBBIKOB IO
TNpe/i/I0’KeHHOMY a/IrOPUTMY.

JlabopaTopHasi paboTa — opranu3arnust yueOHoOH paboThbl ¢ peasbHBIMUA MaTepHaTbHbIMU
1 MHGOPMALIMOHHLIMU 00beKTaMH, SKCTiepuMeHTabHas paboTa C aHa/lIOrOBBIMU MO/JIeISIMU
peanbHBIX 00BHEKTOB.

2. TexHoJI0rMU MP00/1IeMHOr0 00yueHHsI — OpraHu3alvst 00pa3oBaTeIbHOTO MpoLecca,
KOTOpasi ~TIpeArojiaraeT IIOCTAHOBKY TIPOOJIEMHBIX BOTIPOCOB, CO3/jaHWe  yueOHBIX
Npob/IeMHbIX CUTyalUWd [jIsi CTUMYJIMPOBaHUS aKTUBHOW TI03HABaTe/IbHOW [esATeIbHOCTH
oOyuarorierocs.

@®opmMbl yuyeOHBIX 3aHATHHA C MCIO/JIb30BaHHEM TeXHOJIOTHIl MPo6/eMHOro

8




o0yueHuUs:

[IpobnemHasi JieKLusi — W3/I0KEHWe Marepuana, IIpejriojiaratoiiee IOCTaHOBKY
NpO0JIEMHBIX U JUCKYCCHOHHBIX BOIMPOCOB, OCBEIeHHe Pa3/HUUHBbIX HAYUYHBIX TOXO7O0B,
aBTOPCKHe KOMMEHTapUH, CBsi3aHHbIe C Pa3/TMUHBLIMU MO/Ie/IIMU UHTepITpeTaliyd U3y4yaemMoro
MaTepuarna.

Jlekimss  «BABoeM» (OMHapHasi JeKlUs) — U3/I0)KeHWe Marepuana B Qopme
[IMa/IoTHUecKoro oOIeHus1 [ABYX TIperofiaBaresield (HarpuMmep, PeKOHCTPYKLMSI [uaiora
TMIpe/ICTaBUTe/IeH pa3/IMUHBIX HayUHBIX IIKOJI, <YUYEHOTO» U «IIPAKTHKa» U T.IL.).

[TpakTryeckoe 3aHsTHE B (OpPMe TMPAKTUKyMa — OpraHu3alusi yueOHOW paboThI,
HarpaB/ieHHasi Ha pellleHre KOMIUIEKCHOM yueOHO-TI03HaBaTe/IbHOM 3aj/jauu, TpeOyrolel oT
oOyuarorerocsi MpUMeHeHUs KaK Hay4YHO-TEOPETHUeCKWUX 3HaHWM, TaK W TPAKTUYeCKUX
HaBBIKOB.

[TpakTrueckoe 3aHsATHe Ha OCHOBe Kelc-MeTofla — oOyueHHe B  KOHTEKCTe
MOJleIMpyeMOl  CUTyallid,  BOCTIPOM3BOJsILEN  peasibHble  YC/IOBUSI ~ Hayu4HOWM,
TIPOM3BO/ICTBEHHOM, 0011[eCTBEHHOM J1esITe/TIbHOCTH. Obyuaromecs JIOJDKHBI

MPOaHa/IM3UPOBaTh CUTYaLMIO, pa300paThCsi B CyTH MpOO/eM, MpeAJIOKUTh BO3MOYKHBIE
perieHUss ¥ BbIOpaTh Jyullee W3 HUX. Keiicbl 0asupyroTcsi Ha peanbHOM (DaKTUUECKOM
MaTtepuasie WM )Ke TIPUO/IVKeHbI K PeasbHON CUTYalUH.

3. TexHO/IOTMH NPOEKTHOT0 00yueHMs — OpraHu3aLusi 00pa30BaTe/IbHOTO MPOLIecca B
COOTBETCTBUU C a/ITOPUTMOM TIO3TaliHOTO peIleHHs TIPOO/IEMHOM 3a/laud WM BBITIOTHEHUS
yueOHOrOo 3azanus. [IpoekT TmipeArosiaraeT  COBMECTHYHO — y4ueOHO-TT03HaBaTeTbHYIO
JeITeIbHOCTb ~ TPYMIbI  OOYYaroIIMXCsl, HArpaB/eHHYI0 Ha BbIPAOOTKY KOHIIEMIHH,
yCTaHOB/IeHUWe Iiesield W 3a7a4, (OPMYJIMPOBKY OJKHMJAeMbIX pe3y/bTaTOB, OIpe/ieneHue
TIPUHLIMTIOB ¥ METO/IVK peIleHUs] TIOCTaBIeHHbIX 3a/lay, TJIAHMPOBAaHUE XOZa paboThl, TIOMCK
JOCTYIIHBIX ¥ ONTHMAlbHBIX PECypCOB, TIOJTAlHYI0 peanu3aluio IulaHa paboTsl,
TIPe3eHTalMI0 Pe3yJ/IbTaTOB Pab0Thl, UX OCMBICTIEHHE U PeqIIKCHIO.

OCHOBHBIE THIBI IPOEKTOB:

WccnenoBaTenbCKUl  MPOEKT — CTPYKTypa TpuUOMWkKeHa K QopMaTy Hay4yHOro
WCCejoBaHMsl (JOKa3aTeNbCTBO AaKTyaJbHOCTH TEMBbI, OMpe/ieieHre Hay4yHOW TMpo0siemsbl,
npesiMeTa U 00BEKTa WCC/Ie/[OBaHUs, 1ieJiel M 3a/lay, MeTO/|0B, UICTOYHUKOB, BBIBIDKEHHE
rurnoTe3sbl, 000011IeHe pe3y/TbTaToB, BEIBO/bI, 0003HaUeHHe HOBBIX MPO0/ieM).

TBOpUeCcKUl TIPOEKT, KaK TIPaBW/IO, He UMeeT JeTaJbHO MPOpaboTaHHOM CTPYKTYPBI;
yueOHO-TIO3HaBaTe/bHAsT  /IeSITe/IbHOCTE  00yvaroIerocsi  OCYIIecTB/SeTCSs B paMKax
PaMOYHOTO 3aJaHusi, TIOJUUHSSICH JIOTUKE W WHTEpecaM YUYaCTHUKOB TIPO€KTa, >XaHpY
KOHEYHOrO pe3ysibTara (ra3eta, GuibM, pasfHUK, U3jaHue, SKCKYPCHS U T.I1.).

WHopMallMOHHBI  TIDOEKT —  y4ueOHO-TI03HaBaTe/bHAsl  /IeATeIbHOCTE C  SIPKO
BBID&)KEHHOW 3BPUCTUYECKOW HAIpaB/IeHHOCThIO (TOMCK, OTOOD W  CHUCTeMaTh3alus
uHpOpMalMd O KakOM-TO OOBeKTe, O03HAKOMJIEHWe YYaCTHUKOB TIPOEKTa C 3TOM
nH(popMarye, ee aHaM3 1 00001IeHKe [71s1 TIpe3eHTanyy 0osiee HUPOKOH ayIUTOPUN).

4. VIndopManoHHO-KOMMYHHKAI[HOHHbIE 00pa3oBaTe/IbHbIe  TEXHOJIOTHH —
OpraHu3aLys 00pa3oBaTebHOTO Tipotiecca, OCHOBaHHasi Ha TIpUMeHeHUH
CeLMa/IM3UPOBAaHHBIX MPOTPAMMHBIX CPEeJl U TEXHUUECKMX CPeJICTB PaboThI C MH(OpMaLye.

®opmbl yueOHBIX 3aHSTUH C WCIIOh30BaHHEM HMH(OPMALMOHHO-KOMMYHHUKAL[MOHHBIX
TeXHOJIOTUI:

Jlekuusi-BU3yanu3alysi — W3/I0)KeHHe COZIep’KaHUsl COTIPOBO’KAAETCS TIpe3eHTalyei
(memoHcTparyel yueOHbIX MaTepPUasioB, MPe/ICTaBIeHHbIX B PA3/TMUHBIX 3HAKOBBIX CUCTEMaAX,
B T.4. WUTFOCTPATHUBHBIX, TPaUecKuX, ayIuo- U BH/IeOMaTepUasoB).

[MpakTHueckoe 3aHATHe B (OpMe TIpe3eHTalluy — TIpe/CTaB/lIe€HNe pe3y/IbTaToB
TIPOEKTHOM WJTM UCCJIe/|0BaTe/TbCKOM /1esITe/TbHOCTH C MCIIO/Thb30BaHUEM CITeL[aTi3uPOBaHHBIX
TPOrPaMMHBIX CPe/.



6 YueOHO-MeTOAMYECKOE 00ecrieyeHHe CaMOCTOSITe/TbHOW PadoThI CTY/IeHTOB

AymuTopHasi camocTosiTe/ibHasi paboTa CTY[eHTOB Ha MPAKTHUECKUX 3aHSTHSIX
OCYILL[eCTBJISIETCS TI0J, KOHTPOJIeM TIperiojiaBaTesisi B BUJe pelleHUs 3aZiau U BBITOJIHEHUs
yrnpakHeHWi, KOTOpble OrfpefesisieT TMpernojaBaresb [jisi CTyjAeHTa. BHeayauTopHas
caMmocTosiTesibHasi paboTa CTy/eHTOB OCYIIeCTB/seTCs B BHJe UTeHHsi C TpopaboTKOM
MaTepuasa U BbITIOJTHEHUS IOMAIlIHUX 3a/laHri ¢ KOHCY/IbTalUsMU TIperozaBaTe/is.

INEPEYEHB BOITPOCOB JIJISI TIPOMEXYTOYHOMN ATTECTAIIAN

AyOoumopHas KoHmposabHas paboma Nel
Knaccudukaiys mpoKaTHbIX 11eX0B

AyoumopHas koHmpo/bHasi paboma Ne2

TexHosOTHsI MPOU3BO/CTBA OJIFOMOB U C/1s160B
AyOoumopHas KoHmposabHasi paboma Ne3
TTpon3BO/ICTBO COPTOBOTO MPOKATa

AyoumopHas koHmpo/bHasi paboma Ne4

CopTaMeHT MPOBOJIOUHBIX U3[eui, 00/1acTb TIpUMeHeHHs1 U TpeOOBaHUS K KauecTBY
TIPOBOJIOKU

ITpumepsi 3a0au no TIIM:

1. OmnpegenuTe yMeHbIIIEHWe TOJIUHBI IIMHKA (0e3 ydeTa €ro IoTepb) MPH BOJOUYEHUH
MpoBoJiIoKU dp=3,5 MM, C UCXOAHOW TOJIIMHON I[MHKa 100 MKM, npu Ko3dduiyeHTe
BBITSDKKH Ha riepegerie 4,2.

2. OmnpepenuTe yBeIMueHHe CKOPOCTU [IBW)KEHUS] MPOBOJIOKU MPH BOJIOUEHHU C 5,5 MM [0
1,2 MmmM.

3. OmnpepenuTe TOMLMHY LIMHKA Ha MPOBOJIOKe AuamMeTpoM 0,5 MM MpH MJIOTHOCTH LMHKA
150 r/m?.

4. Onpepenute BpeMs HaxXOKJeHHs MPOBOJIOKM AuamMeTpoMm 3,0 MM B BOJIOKE TIpDH CTeIleHU
ob>katus B Bosioke Q=25 %, CKOpPOCTH BOJIOUeHHs 15 M/C ¥ OTHOILIEHWU [TUHBI K CpPeTHel
BbICOTe ouara Jiedbopmaruu l/d,=1/2.

5. Oripegenute yBenuyeHWe [IMHBI ouara AedOpMaliyl TMPY YMeHbIIeHWH yriaa paboyero
KOHyca BO/IOKUA € 14° go 12° pnst mpoBoJIoKK AuaMeTpoM do=2,5 MM TIpH 00’KaTHH B
Q=20 %.

6. OrnpegenuTe AvaMeTp IIKWBA, HEOOXOAWUMBIN /JIsi BBITSDKKU TIPOBOJIOKM W3 TOC/Ie[HeH
BOJIOKM NP MOKPOM BOJIOUEHHMH, €C/IU AuaMeTp IIKWBA, BBITATMBAIOILEr0 MPOBOJIOKY U3
riepBoii Bosioku coctaBul D=100 MM, oTHOCHTeTbHOe 06ykaTHe Ha Tiepeiene Q=75 %.

7. Omnpepenute W3MeHeHWe [JuaMeTpa HHUKOYIJIePOAUCTOM KaraHKu do=6,5 MM mpu
otHOCHUTeTbHOM 00kaThu Q=70 % (06>kaTHe Ha OZJHOM BOJIOUU/ILHOM CTaHe).

8. Haiigute ycunve BBITSDKKM COOTBETCTBYIOLlee Haualy I[171aCTUUeCKOM Jedopmanyu
pacTspKeHUs1 LWIMHApa paguycoM 5,0 MM corpotuieHrneM 1500 MIla Beixopsuiero us
KanmoOpytoleli 30HbI BOJIOKH.

IMEPEUEHE TEM (3AJJAHUI) KYPCOBOTI'O ITPOEKTA

Tema KypcoBoro rpoekTa: TexH0/10rHs TIpoLiecca U3roTOB/IEHUS. . .
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/11

19

20

21
22

23
24
25
26

27
28

29

30

Ha3HnaueHue (HaviMeHOBaHME) MPOBOJIOKU
IIpoBonoka cranbHast KaHaTHast. TY

[TpoBoJsioKa CTa/bHast ITaTyHUPOBAHHAS /17151 0OPTOBBIX
KOJ1eL| LIUH

[TpoBoJsioKa cTasbHast OIJMHKOBAHHAsI [Ijisi OPOHHUPOBAHHUS
MIPOBO/IOB U KabeJieit

[TpoBoJ/ioKa cTanbHasi OLUHKOBAHHAS [1J151 IMHUM CBSI3U

[TpoBoJsioKa cTasmbHast JTy)KeHHast KabestbHast
[TpoBoJioKa cTanbHasi JIy)KeHHast OaHja>KHast
[TpoBonoKa cTanbHast OLMHKOBAaHHas [/ CepeYHUKOB
[IpoBo/ioKa cTanbHasi OLUHKOBAHHAS [1J1s1 IMHUM CBSI3U
ITpoBosioka cTanbHast KapAHas

[TpoBosioka 6epaHas

[TIpoBO/10Ka Uro/IbHAs

ITpoBonoka pemu3Has

[TpoBo/iOKa cTasbHas NIPYyKUHHAsE TepMo0OpaboTaHHast
IIpoBoJioKa yryiepofucTas Npy>KMHHast

I[TpoBosioKa CTanbHast [1s IPY>KUHHBIX 1al0
[IpoBoJioKa cTanbHasi 1erMpoBaHHast Ipy>KUHHast
ITpoBonoka cTanbHast CTpyHHast

ITpoBonoka cranbHas Jj1 Cpe/iCTB BBIYUC/IUTE/IEHOU
TeXHUKU

[TpoBoJIOKa U3 HU3KOYTJIEPOAUCTON CTasIH ISt X/0
KOHCTPYKLIUH

ITpoBosoKa 13 yriepoAuCcTOn CTaau [/l apMHAPOBaHUS
rpeJHarpsDKeHHBIX ’K/0 KOHCTPYKLUM

IIpoBo/OKa cTasibHas CrivieBas

[TpoBoJsioKa cTasnbHas yriaepogucTtas AJisi X0J10JHOU
BbICA/IK1
ITpoBoJ/iOKa MOAIIMITHUKOBAs

[TpoBonoka cTanbHasi CBapoyHast
[TpoBonoKa cTanbHas HU3KOYT/1epOAUCTast KaueCTBeHHAst

[TpoBoJsioKa cTambHasi HU3KOYT/IepoAUCTasi 001ero
Ha3HaueHUst
[TpoBo/iOKa 13 yraepoAuCToil KOHCTPYKLIMOHHOU CTamu

[TpoBoJ/iOKa 13 BbICOKO/IETUPOBAHHOM 1 »KapOCTOMKOM
CTasiu

[TpoBoJIOKA 13 CTI/IaBOB BBICOKOTO 3/IEKTPHUUECKOTO
COTIPOTHB/IEHUS] TOHYAMIIIasi U HAUTOHYAMIIIast
[TpoBoJiOKa 13 TIPEL[U3UOHHBIX CIIJIABOB C BHICOKUM
3/IeKTPUYECKUM COTIPOTUBIIEHUEM

I'oCT

7372 -79
26366 - 64

1526 - 81

1668 - 73
3920 -70
9124 - 85
9850 - 72
15892 - 70
3875 -83
5437 - 85
5468 - 88
9161 - 85
1071 -91
9389 - 75
11850 - 72
14963 - 78
15598 - 70
16135-70

6727 - 80

7348 - 81

3110-74
5663 - 79

4727 - 83
2246 - 70
792 - 67
3282 - 74

17305 -71
18143 - 72

8803 - 89

127766.1 -
77



31

32

[TIpoBo/10Ka M3 TIPELM3UOHHBIX CIIABOB C 3aaHHBIM 14081 - 78
TeMIepaTypHbIM KO3()(QULIMEHTOM JIMHEHNHOTO

paciMpeHus

[TpoBo/OKa M3 NpeLM3MOHHBIX CII/IaBOB Ji/Is1 YIIPYTUX

3/1eMEHTOB

METOJUYECKHUE YKA3AHUSA K KYPCOBOMY IIPOEKTY

COZIEPXXAHUE KYPCOBOI'O I[IPOEKTA

OcHOBHas 1ie/lb HalMCaHUsi KYPCOBOTO TPOEKTa COCTOUT B TOM, UTOOBI 3aKperuTb U
yryOUTh TIPAKTUUYECKHWE HABbIKKM YMEHUs TPOW3BOJAUTL BHIOOD TEXHOJOTMU WU3TOTOBJIEHUS
715 IPOU3BO/ICTBA 3a[JaHHOT0 BU/ja MpoAyKuuu (pososioku o 'OCT).

Tembl KypCOBOTO MPOEKTa HAXOJAATCS B KOHTEKCTe MO/eMPOBAHUS TeXHOJIOTHUEeCKUX
TIPOLIECCOB M OOBEKTOB TPU MPOM3BOJCTBE U 00pabOTKe METa/lJIOB M CIVIAaBOB C IIEJIbIO
TIOBBIIIIEHUS] UX KOHKYPEHTOCIIOCOOHOCTU M 3KOHOMMUEeCKOoW 3((eKTHBHOCTH MX pPabOThI U
AP-

KypcoBoit mpoeKT CcOCTOUT M3 pacueTHO-MOSICHUTeIbHOW 3anucku Ha 30-35 cTp. u 3-X
JIUCTOB TIpe3eHTaLUu.

CoOdepaicaHue nosicHUMe/bHoU 3anucku:

— ggedeHue;

— OCHOBHas1 uacmb (packpbimue 8onpocd, KAcarouje2ocst membl);

— 8blBOObIL;

— CNUCOK UCNO/b308AHHbIX UCMOYHUKOS.

CoOdepoicanue epaguueckoli uacmu:

— 8APUAHMbI MEXHOA02UUECKUX CXeM U320MOoe/eHUs u30enus;

— Haubo/iee Npo2peccusHasi MexHOA02UUECKasl cxemd U320moe/neHuUst u3oenust;

— pexcumos decpopmayuu u KarubpoeKu 8anKos8 (Mapwpym 8o/n0ueHust).

CTPYKTYPA PACUETHO-TIIOSICHUTEJ/IbHOM 3ATINCKHU
K KYPCOBOMY ITPOEKTY

[TosicHuTenpHast 3amMcKa K KypCOBOMY IIDOEKTY [JOJDKHA COJepykaTb Clefyrolue
00si3aTesIbHBIE 37IEMEHTBI U pa3/iesibl:

— ggedeHue;

— OCHOBHQS UaCMb;

— CNUCOK UCNO/b308AHHbIX UCIMOYHUKOS.

OCHOBHOM TEKCT pacyeTHO-TTOSICHUTE/IbHOU 3alMCKH, BK/IFOYAIOIIUK pasziesibl:

1. 3ajanre Ha npoekTMpoBaHue. POpMyIUPYeTCs TeMa IPOeKTa, LieJib [IPOeKTUPOBAHUS
¥ TpeOOBaHUsI K TOTOBOMY H3/IeJIHIO.

2. TexHonOornyeckass Cxema U3roTOB/IEHUS U3[le/Hsl, [IePeUNCIISIFOTCS TeXHOI0THYeCKre
oreparyu, KOTopble HeOOX0AUMO OCYIIeCTBUTS /IJIsi U3TOTOBJIEHUSI JAHHOTO U3/1eHsl.

3. 3 Bcex BO3MOXKHBIX TEXHOJIOTUUECKMX CXeM BbIOMpaeTcsi HanboJiee pOrpeccrBHasl.

4. dopmymMpoBKa TpeOOBaHHI K UCXOAHOU 3aTOTOBKE.

5. Pa3paboTKa TeXHOJ/IOTMUECKHX OTepalydid 10 TMOATOTOBKE MCXOAHOM 3aroTOBKH K
Jedopmaryu.

6. Pa3paboTKa pe>KMMOB Harpega.

7. IIpopaboTKa TeXHOIOTHUECKHUX OTepaLivii 10 OT/e/IKe FOTOBOTO M3/eusl.

BOIIPOCHI AJId I1IOAI'OTOBKH K O9K3AMEHY
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13.
14.
15.
16.
17.
18.
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20.
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

[ToHsiTHe TEXHOJOTMYECKOro Tpoljecca W omrepayuu B 00paboTKe MeTaiioB
JlaBIeHEeM.

OO6rmast xapakKTeprCTHKA MTPOKaTHOT'O TIPOM3BO/ICTBA.

CopTaMeHT NPOKaTHbIX U3/e/THil.

O6macTb ipuMeHeHUsI U TPeOOBaHMS K KaueCTBY MTPOKATHBIX U3/IeJTHH.

OCHOBHbIE TEXHOJIOTUYECKHE CXeMbl COBDEMEHHOT0 MPOKaTHOI'O NPOX3BO/[CTBA.
HedekTbl MpokaTta 1 UX MPUUUHBI.

[Tpou3BOUTETHEHOCTH MPOKATHOT'O 000PY/10BaHUSI.

CTpyKTypa NpOKaTHBIX L|eXO0B.

Krnaccugukarysi mpoKaTHbIX 1[€XO0B.

. PacnipesienieHre TeXHOIOTMYECKUX TTIOTOKOB.
. CocTaB OCHOBHOTO Y BCIIOMOraTe/IbHOr0 000py10BaHusl.
. Knaccudukarysi mpokaTHbIX CTaHOB.

[Tpour3BOACTBO MOMYTIPOAYKTA.

TexHonorust Mpou3Bo/icTBa O/1FOMOB U C/IsI00B.

OG6rast cxeMa. Pacuet putMa MpoKaTKy U MOCTpoeHue rpadyka MpoKaTKH.
[Tpor3BoACTBO COPTOBOIO MpOKATa.

Knaccudukaiysi COpTOBbIX CTAHOB.

TexHo/oruueckKre cxembl MPOM3BO/CTBA (DAaCOHHBIX Mpodusiel ¥ TIpodusield MPOCTOM
(hopMBL.

Oneparyy OTJe/KU U KOHTPOJIS KauecTBa MPOAYKLIUH.

[Tpor3BOACTBO JMCTOBOTO MPOKATa.

. TexHonorus MMPON3BOACTBA TOPAYEKATAHOTO W XOJIOAHOKATAHOI'O JIMCTOBOI'O

MeTaJsina.

Knaccudukarnys ctaHoB.

CocTaB OCHOBHOTO U BCIIOMOTaTe/TbHOTO 000py/J0BaHUsI.

Pacuet pe>xriMa IIpOKaTKH.

OO6111ast XapaKTepUCTUKA BOJIOUHIBHOTO TTPOM3BO/ICTBA.

CopTamMeHT NPOBOJIOYHBIX W3/1e/UH.

O6nacTs mpuMeHeHUsT U TPeOOBaHUS K KaUeCTBY TTPOBOJIOKH.

OCHOBHBIE TEXHOJIOTUYECKHE CXeMbl COBDEMEHHOT0 BOJIOUH/IbHOTO NTPOM3BO/CTBA.
HedekTsl poBoaoku. [IpUUKHbBI KX BOSHUKHOBEHUSI U IyTU YCTPaHeHUsI.
TexHO/I0rYsl TMCTOBOM LLITAMIIOBKHU.

TexHO/IOrUYeCKre CXeMbl LLITaMIIOBKH.

Pexxumel fepopmariuy MaTepuasos.

CoBepliiieHCTBOBaHUE TeXHOJIOTUU U MHTeHCU(UKALs IPOM3BOACTBA.
MeTtu3sHOe NIpou3BO/ICTBO.

CTpyKTypa BOJIOYM/IbHBIX 1[€XO0B.

Knaccugukarysi BoJoUUIbHBIX LIEXO0B.

PacripesiesieHrie TeXHOIOTMUECKUX TIOTOKOB.

CocTaB OCHOBHOTO U BCIIOMOTaTe/TbHOr0 000py/J0BaHUsI.
Krnaccudukaiysi BOOYUILHBIX CTAHOB.

7 OyeHouHble cpedcmea 0/151 NPogedeHUsl NPOMeXHCyMmoUYHoU ammecmayuu

a) [Tnanupyembie pe3y/bTaThl 00yUeHUs U OLIeHOYHbIe CPe/ICTBA /i/Isl POBeJleHusI
MPOMe)KYyTOUHOM aTTecTaljuu:
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CTpyKTy

o Ilnanupyem
PHBII blepy
3/IEeMEHT O1ueHOYHBbIE CPe/ICTBA
pe3y/ibTaThl
KOMIIeTe
o0yueHHs
HIJUH

CIIOCOOHOCTBIO OCYIIECTB/STh BLIOOP MaTepUasioB /jisl M3Ze/TUi pa3IMyHOro Ha3HaueHusl C
YUeTOM IKCITyaTallMOHHBIX TPeOOBAaHUM 1 0XPaHbl OKpY»Katoltiel cpespbl (TTK-12)

3HaThb

TeXHOJIOTHIO
MPOM3BO/CTBA
3arOTOBOK,
COPTOBOTO,
[THICTOBOTO
MpOKaTa,
Tpy0, JeHTHI,
MeTasIIon3zie
it 13
MPOBOJIOKH;

1.

W

13.
14.
15.

16.
17.
18.

19.
20.
21.

22.
23.
24.
25.
26.
27.
28.

29.

30.
31.
32.
33.

. Pacnipeienienre TeXHOIOrMUeCKUX MIOTOKOB.
. CocTaB OCHOBHOTO U BCIIOMOTaTe/IbHOI'0 000py10BaHusl.
. Knaccuukarysi npokaTHbIX CTaHOB.

[ToHATHE TEXHOJOTMYECKOTO TIpoljecca U Oreparid B
00paboTKe MeTaslIoB JlaBlIeHHUEM.

OO0111ast XxapaKTeprUCTHKA MPOKATHOTO TIPOU3BO/ICTBA.
CopTaMeHT MPOKaTHBIX U3/e/THH.

O6nacts MpuMeHeHUs U TpeOOBaHUS K KaueCTBY TMPOKATHBIX
15631 (17178

OCHOBHBIE  TEeXHOJIOTMUECKHe
TTPOKATHOTO TIPOM3BO/ICTBA.
HedekTbl MpokaTa U UX MPUUUHBI.
ITpor3BOUTE/NLHOCTD IMPOKATHOTO 0060y A0BaHUSI.
CTpyKTypa MPOKaTHBIX 1[€XO0B.

Krnaccudukaiiysi TpoKaTHBIX 1[€XO0B.

CXeMbI COBPEMEHHOT'0

[Tpon3BO/CTBO MOIYIIPOAYKTA.
TexHosorust Mpon3Bo/icTBa O,;1FOMOB U C/IsIOOB.

O6masi cxema. Pacuer putma TIPOKaTKM U TIOCTPOEHHE
rpacvka MpoKaTKu.

[Tpon3BO/CTBO COPTOBOIO IMpOKaTa.
Krnaccudukarysi COpToBbIX CTaHOB.
TexHoMOrMuecke  Cxembl  IPOM3BOJCTBA
ripoduiei u rnpodunei NpocTo GopMbl.
Oneparyy OT/ieJIKA U KOHTPOJISl KaueCTBa MPOAYKLIWH.
[Tpor3BOACTBO MMCTOBOTO MpOKAaTa.

TexHosorus TIPOM3BO/ICTBA ropsiueKaTaHoro Y
XOJIOJHOKATaHOT' O JIMCTOBOTO MeTaJlla.

Krnaccudukaiysi cTaHOB.

CocTtaB OCHOBHOTO U BCIIOMOTaTe/IbHOr0 000py/J0BaHUsI.
Pacuer pexxrima IpoKaTku.

OO0111ast XxapaKTepyUCTUKA BOJIOUMIBHOTO TTPOX3BO/ICTBA.
CopTamMeHT NPOBOJIOUHBIX HU3/Ie/HH.

Ob6nacts mpyuMeHeHUs1 U TpeOOBaHKS K KaUeCTBY ITPOBOJIOKH.
OCHOBHBIE ~ TEXHOJOTMYECKHMEe  CXeMbl  COBPEMEHHOIO
BOJIOYUJILHOTO MPOU3BO/ICTBA.

HedexTbl TpoBo0KU. [IpUUYMHBI UX BO3HUKHOBEHUS U MyTH
yCTpaHeHUs.

TexHO0TUs TMCTOBOM ILITAMITOBKH.
TexHoMOrnuecKre cxeMbl LITAMIIOBKH.
Pexxumbl fiedpopMaliuy MaTepuasioB.
CoBepLIEHCTBOBAHWE  TEXHOJIOTUUA U

(hacoHHBIX

I/IHTEHCI/I(I)I/IKEILII/IH
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CTpyKTy
PHBII
3/1eMeHT
KoMIieTe
HIMHU

IInanupyem
ble
pe3y/ibTaThl
o0yueHHs

Ouenoqm.le CpeacCTBa

TIPOM3BO/CTBA.

34. MeTusHOe MPOU3BOACTBO.

35. CTpyKTypa BOJIOUM/IbHBIX L[€XOB.

36. Knaccrgukaiyist BOJIOUM/IBbHBIX LIEXO0B.

37. PacripeiesieHre TeXHOJIOTUUECKUX TIOTOKOB.

38. CocTaB OCHOBHOT'O ¥ BCIIOMOT'aTe/IbHOTO 0060py/10BaHUSI.
Knaccudukarys

YMmeTb

AHAT3UPOBAT
b
TeXHOJIOTHUEC
KHe PEeXUMBI
1 paboTy
OCHOBHOTO U
BCTIOMOTaTe/h
HOTO
000pyJ0BaHU
51, OTIPE/IeJISATh
<y3KHE»
MecTa,
ONITUMHU3HUPOB
aTh
TeXHOJIOTHIO;

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

OrmpefesiiTe yMeHblIIeHHWe TOJILIUHbI LIMHKa (0e3 yueTa ero
1oTepb) TPU BOJIOUEHUM NPOBOMOKU dp=3,5 MM, C HCXOJHOM|
To/MuMHON IuHKa 100 MKM, mpy Ko3(@uliMeHTe BBITSIKKHA Hal
niepegene 4,2.

Omnpegennre yBenMueHHe CKOPOCTH [BYDKEHUs IPOBOJIOKU TIpH
BOJIOUEHMH C 5,5 MM 70 1,2 MM.

OrnpefenvTe TOJIMHY LJMHKA Ha IIPOBOJIOKe ArameTpom 0,5 MM
TIpY TVIOTHOCTH L{HKa 150 r/m°.

OrnpefenuTe Bpemsl HaX0XKeHHs TIPOBOJIOKU AraMeTpoM 3,0 MMm|
B BOJIOKe TpPU CTereHU oOxkatusi B Bojoke Q=25 %, ckopocTy
BOJIOUEHUs1 15 M/C U OTHOLLIEHUU WHBI K CPeJIHel BbICOTe oYara
nedopmaiiuu I/d,=1/2.

Omnpesienite yBe/luueHWe [AWHbI odyara JedopMaliyd TpU
yMeHbIIIeHHH yTjia pabouero KoHyca BOJIOKU € 14° mo 12° pns
TPOBOJIOKH AiriameTpoM do=2,5 MM 1ipu oO6katu B Q=20 %.
Omnpesenure guameTp IIKWBA, HEOOXOJUMBIN /il BBITSDKKU
TIPOBOJIOKA M3 TOC/eJHeNd BOJIOKM IIPU MOKPOM BOJIOYEHHH,
eC/IM IMaMeTp LIKMBa, BBITATMBAIOLIETO MPOBOJIOKY M3 MEepBOM|
BO/IOKM coctaBun D=100 MM, OTHOCHUTeILHOE OO)KaThe Ha|
niepegesne Q=75 %.

Omnpegennre UsMeHeHWe JuaMeTpa HUKOYTJIEPOAUCTON KaTaHKH|
do=6,5 MM Tipu oTHOCUTeTBEHOM oOatuu Q=70 % (ob6skaTHe HA
OZIHOM BOJIOUM/IBHOM CTaHe).
Halizute ycunme  BBITSDKKM — COOTBETCTBYIOLLEE — Hauaiy]
TIaCTUUYECKOW JeopMaliii pacTsDKeHUs] LWIMHPA paiiycoMm|
5,0 MM conporuBienveM 1500 MlIla BwIXOogslLero us
KammOpyroIIeld 30HbI BOJIOKU.

Onpefenvre M3MeHeHHe [uameTpa MPOBONOKU dp=4 MM mpH
K03 ¢urmerTe BRITSDKKY 1,2 (00>KaTHe B OZHOU BOJIOKE).
Onpefenvire KOHEUHbIM AuaMeTp MpPOBOJIOKM dp=6,5 MM, mpH
Ko3(puliMeHTe BBITSDKKU: Ha IlepBOM Tiepefene — 4,2, Ha
BTOPOM — 5,4, Ha TpeTbeM — 5,6, Ha UeTBepTOM — 3,2.

Kakoe oTHOcuTensHOe o6kate Q COOTBETCTBYET Y/TMHEHHIO
TIPOBOJIOKH B 7 pas.

Omnpegennire MakCUMajbHOE YCU/INME, KOTOpPOe MOJKeT Iepe/aTh|
ouary gedopMaluM BbIXOZslllee W3 TepBOM BOJIOKU CeueHue|
MaTeHTUPOBAaHHOW MPOBOJIOKM U3 CTaau Mapku 60, tuameTpom 2
MM. 0%=900-420C+10d MIla, 0..=0,850°, cuuTasg, uTO

15



CprK:,r y IInanupyem
PHBII bre
3/1eMeHT OueHOUHBbIE CPe/iCTBa
«ommere |PEYIPTATHI
o0yueHHs
HI[UN
YIPOYHEHVe TIPOBOJIOKY IIPU BOJIOYEHUH He CYLeCTBEHHO.
21. Tlepeegure 17*10° krc/m* B MITa.
22. OmnpepenuTe TOAYUYeHHYIO CTeleHb JedopMaljuu Y/ IUHeHHs
TIPDOBOJIOKA Ha paspbiB uepe3 OTHOCUTEbHYIO Je(opMaruio
IIepBOro Y TPeThero BH/a U ONpeJie/iiTe OTKJIOHEHHe B pacueTe.
23. BeipasuTe OTHOCUTENBbHYIO JAe(opMalivio yAJUHEHUs] TepBOro
BU/Ia uepe3 KO3(PPUIIMEHT BbITSHKKU.
Bragets  [cmoco6HOCTD INEPEYEHD TEM (BAJJAHUI) KYPCOBOI'O
9] IMPOEKTA
OCYILIeCTBJISIT
b U Tema  KypcoBoro  mpoekra: TexHOJIOruMsi  IIpoLiecca)
KODPEKTHPOB [A3TOTOB/IEHUS. ..
AT
rexHosjoruyec| Ne I'oCT
KUe TIPOLIecChl I1/TI Ha3HaueHune (HaMeHOBaHMe) MPOBOJIOKU
B 1  IIpoBosioKa cranbHas KaHaTHas. TY 7372 -79
XETMHYPFHH 2 IIpoBoJsioka cTasibHasi 1aTyHUPOBAHHA /I 26366 - 64
MaTepHAN00G OOPTOBBLIX KOJIel] IIIHH
paboTke 3  IIpoBosoKa cTajibHasi OLJMHKOBAHHAs /1 1526 - 81
OpOHMpOBaHMS MMPOBO/IOB U Kabeeit
4 IIpoBoJioKa cTasbHasA OLMHKOBaHHAs [/ 1668 - 73
JIUHUM CBS3U
[TpoBosioKa cTanbHast JTy>KeHHasi KabestbHast 3920 - 70
6 TIpoBosoka cTanbHasl Ty>KeHHast OaHJa KHast 9124 - 85
7  TIpoBo/OKa CTa/ibHasi OLMHKOBaHHas /it 9850 - 72
CepeYHHKOB
8 IIpoBosoKa cTasibHasi OLMHKOBaHHAs /1l 15892 - 70
JIMHUM CBS3U
9 IIpoBosoKa cTasibHast KapAHas 3875 - 83
10 TIpoBosioka bepaHast 5437 - 85
11 TIpoBoJioka UrosibHas 5468 - 88
12 IIpoBoJsioKa pemu3Has 9161 - 85
13 IIpoBoJioKa cTanbHas IPYyKUHHAs 1071-91
TepMooOpaboTaHHast
14  IIpoBoJioKa yrjiepofycTasi Ipy>KUHHast 9389 - 75
15 TIpoBoJsioka cTasibHasi [ijist IPY>KUHHBIX 111ai0 11850 - 72
16 IIpoBosioKa CcTasbHast T1erupoBaHHast 14963 - 78
TMPY>KUHHas
17 TIpoBoJiOKa cTasbHasi CTPYHHast 15598 - 70
18 TlIpoBoJioka cTanbHas 4151 CpefCTB 16135-70
BbIUKC/IUTE/IbHOU TeXHUKU
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CTpyKTy
PHBII
3/1eMeHT
KoMIieTe
HIMHU

IInanupyem
ble
pe3y/ibTaThl
o0yueHHs

Ouenoqm.le CpeacCTBa

19 TlIpoBoJsioKa U3 HU3KOYIJIEPOJVCTON CTaIu 6727 - 80
JJ151 >K/6 KOHCTPYKLIUH

20 IIpoBosioka U3 yriaepofrCTOU CTamu [ 7348 - 81
apMHMpOBaHUs Npe/IHaNpPsDKeHHBIX >K/0
KOHCTPYKLIW

21 TIpoBo/oOKa CTajibHas CrivLieBast 3110-74

22 TIpoBo/iOKa CTajibHas YrjaepoAucTas Jjist 5663 - 79
XOJIOJTHOM BbICA/IKU

23 IIpoBosioKa MOAIIUITHUKOBAs 4727 - 83

24  IIpoBo/iOKa CTa/ibHas CBapOYHast 2246 - 70

25 IIpoBosoka cTajibHas HU3KOYTJIepOAUCTast 792 - 67
KaueCTBeHHast

26 IIpoBosioKa cTajbHas HU3KOYTJIepOAUCTast 3282 -74
o0111ero Ha3HaueHuUst

27 TIpoBomnoKa U3 yriepogyucToun 17305 -71
KOHCTPYKLIMOHHOM CTa/lu

28 TIpoBosoKa U3 BbICOKOJIETMPOBAHHOU U 18143 - 72
’KapOCTOMKOMW CTau

29 IIpoBo/OKa M3 CIIJIaBOB BBICOKOI'O 8803 - 89
3/IeKTPUYECKOr0 COMPOTHUB/IEHUS] TOHYAMILIAs
Y HauTOHYauIIas

30 IIpoBosiOKa M3 NpeLU3UOHHbBIX CIJIABOB C 127766.1 -
BbICOKMM 3/IEKTPUUECKHUM COIMPOTHBIIEHUEM 77

31 TIIpoBo/iOKa M3 NpeLU3UOHHbBIX CIJIABOB C 14081 - 78
3a[laHHBIM TemIlepaTypHbIM
K03 (HULMeHTOM JIMHEWHOT 0 pacClIUpeHust

32 IIpoBo/OKa 13 NpeL3uOHHbBIX CIIaBOB AJ1s

YOPYTHX 3JIEMEHTOB

METO/IUYECKUE YKA3AHUA K KYPCOBOMY
ITPOEKTY

CO/ZIEP)KAHUE KYPCOBOI'O IIPOEKTA

OcHOBHas 1jeflb HalMCaHWS KypCOBOTO IPOEKTa COCTOMT B
TOM, YTOOBI 3aKpenuTh U YIIyOUTh MpaKTHUeCKre HaBBIKA YMEHHUs
MPOU3BOJUTL BHIOOD TEXHOJOTUM U3TOTOBJIEHUS [Jisi POM3BO/CTBA
3a/laHHOr 0 BH/ia MpoAyKuuH (rpososioku 1o I'OCT).

Tembl KypcoBOrOo TIpO€KTa HaxOJATCSI B KOHTEKCTe
MOZIe/TUPOBaHUSI TEXHOJIOTHUECKUX TIPOL[eCCOB U OOBEKTOB TIpH|
MpOM3BO/ACTBE W 00paboOTKe MeTa/yioB W CIUIaBOB C  IIeJTbHO
MOBBIIIEHUST WX KOHKYPEHTOCHOCOOHOCTH ¥ SKOHOMHUYECKOU
5 PeKTUBHOCTH X PabOTHI U JIp.

KypcoBoil TIpOEKT COCTOUT U3 PpPacyeTHO-MOSICHUTETbHOM

BanCKU Ha 30-35 CTp. U 3-X JIMCTOB TIpe3eHTaL1H.
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CTpyKTy

. |ILlnanupyem
PHBIN mepy
3/IEMEeHT O1eHOYHBbIE CPe/ICTBA
pe3y/IbTaThl
KoMIIeTe
o0yueHHs
HIUHU
CodepotcaHue nosicCHUMe/bHOU 3anucku:
— ggeodeHue;
—  OCHOBHasi yacmb (packpbimue 8onpoca, Kacarwouwje2ocs
membl);

— 8blBOObBL;

— CNUCOK UCNO0/Ab308AHHbIX UCMOYHUKOS.

Codepoicaue 2paguueckoli yacmu:

— 8apuaHmMbl MexXHON02UUECKUX CXeM U320Mmoe/aeHUs u30enus;

— Haubosee npoepeccusHass —MexHoAO2UYeCKAs — Cxemd
L320moeneHus uzoenust;

— pedxcumos Oegpopmayuu u Kanubpoeku easnkos (mMapwpym
BO/I0UEHUST).

CTPYKTYPA PACUETHO-TIOACHUTEJILHOU 3ATINCKU
K KYPCOBOMY ITPOEKTY

[TosicHuTenbHasi 3amMcKa K KypCOBOMY TIPOEKTY OJDKHA
Cofiep>KaTh Ciiefiyroliye o0si3aTe/bHbIe 3/IeMeHThI U pas/iesibl:

— ggeodeHue;

— OCHOBHQs Uacmb;

— CNUCOK UCNO/b308AHHbIX UCMOYHUKOS.

OCHOBHOM  TEeKCT  pacueTHO-TOSICHUTETbHOW  3alllCKH,
BKJIFOUYAFOIIMNA pasziesibl:

1. 3aganwe Ha mnpoekTupoBaHue. Dopmynupyercs TeMma
MpOeKTa, IeJib TIPOEKTUPOBaHUS U TpeOOBaHHST K TOTOBOMY]
M3/1eHIO.

2. TexHosornyeckass CxemMa  U3rOTOBJIEHUSI — U3Je/us,
MepeurcIIsioTCSl TeXHO/IOTHUeCKre orepalyy, KOTopble HeobXoaumMo,
OCYILLIeCTBUTD [I/Is1 U3TOTOBJIEHHUS JAaHHOTO U3/Ie/THsl.

3. 3 Bcex BO3MOXKHBIX TeXHOJOTMUYECKHX CXeM BbIOMpaeTcs
HarboJiee IPOrpecCcUBHas.

4. ®opmynrMpoBKa TpeOOBaHUM K UCXOAHOM 3ar0TOBKe.

5. Pa3paboTka TEeXHOMOTWYECKUX OTepalyii IO TIOATOTOBKE
MCXO/IHOM 3arOTOBKU K Zie(popMarii.

6. Pa3zpaboTka peXXMMOB Harpesa.

7. TlpopaboTKa TeXHOJIOTHUECKHUX Orepaldid TI0 OT/esKe
rOTOBOTO U3/e/Hsl.

06) ITopsiok MpoBeieHUst TTPOMEKYTOUHOW aTTeCTaluH, TI0Ka3aTed U KpUTePUH OLleHUBaHUS:

[y opraHu3auyy paboThI TIperofiaBaTesisi, YUTAOL[EMY [aHHBIM KypC HeoOXO[UMbI
C/leiyrolie MeToinueckrie MaTepHuaJbl:

— pabouasi IporpaMMa AMCLUTUIMHBI, B KOTOPOU TPOMMCAHBI Lie/Tb U 3aZlaudl U3y4yeHust
JUCLIUTUTMHBI, COZIep)KaHHe U 00beM yueOHbIX 3aHATUM, TPeJyCMOTPEHHBbIX pabouuM
yuebHbM TuiaHoM (PYTI), mepeueHb peKOMeH/yeMOU JHUTepaTypbl M CpeACTBa O0ydeHUs,
HE0OXO0IUMbIe /11 U3YUYeHHUsT AUCLIUTINHBI;
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— MeTOAWYeCKHe YKa3aHUsl AJIs1 CTYIeHTOB T10 BHITIOJTHEHUIO Pa3/IMUHbIX BUJOB yueOHOM
JledaTeIbHOCTH, TIpeslyCMOTpeHHbIX PYII;

— MaKkeT KOHTPOJIbHO-U3MepUTe/bHbIX MaTepUasoB;

B npouecce npenojaBaHusl JUCLMIUVIMHBI NIPUMEHSIETCSl TPAJWLMOHHAsE U MOJYJIbHO-
KOMIIeTeHTHOCTHas1 TeXHOJIOTUH.

JleK1juM TIPOBOJATCS KaK B TpaJULMOHHOW (opme, Tak U B (opMe JeKLMii-
KOHCY/bTalluil, [I/le TeOpeTUYeCKUil Marepuan 3apaHee BblJaeTCsl CTyJeHTaM [Jisi
CaMOCTOSITeJTbHOTO M3yueHUsl, [Jisl TI0/[ITOTOBKA BOTMPOCOB JIEKTOPY, TaKUM 00pa3oMm, JeKIUs
MIPOXO/IMT M0 TUITY BOMNPOCHI-OTBEThI-AUCKYCCHSL.

CamocrosTesnbHasi paboTa CTYZEHTOB IOCTpOeHa TakWM 00pa3oM, 4TO B IIpoljecce
paboThI CTY/IeHTHI 3aKPeTUISIOT 3HAHUS, TI0JTyueHHbIe B IPOLiecce TeOPeTHUYecKoro obyueHus,
TeM cambiM ()OPMUPYIOT MpPOQeccCUOHaNbHble YMEHUs U HaBbIKWA. BBITIOHEHWE KypCOBOIO
npoekTa TpeOyeT OT CTy/eHTa aHa/iu3a TpobIeMHOM CUTYyaliu, BbIOOpa CPeJiICTB U METO/IOB
ee pelleHus, T.e. CaMOCTOsiTe/lbHasi paboTa He OrpaHUUYMBAETCSI TOJBKO YCBOEHUEM
TeOpeTUUeCKHX 3HaHWW, OHa Takke (hOpMUpYyeT MpakTUUecKue YMeHHUs] U HaBbIKW, a Takxke
yMeHUs UCC/e/l0BaTe/IbCKOM U TBOPUECKOH eI Te/TbHOCTH.

B npouecce v3yueHus] JUCLIMIUIMHBI OCYILECTB/SETCd TEKYLIMA U TepuojrudecKui
KOHTPOJIb 3a pe3yJ/ibTaTaMM 0CBOeHMs1 yuebHoro Kypca. TeKyIuii KOHTPOJIb OCYLLeCTBIISeTCS
HeIroCpe/ICTBEHHO B TIPOLieCCe YCBOEHMs, 3akKperuvieHus, 000OIeHus1 W CHCTeMaTH3alyu
3HaHWM, YMEHHWH, B/aJleHusl HaBblKaMM U [103BOJISIET OMNepaTUBHO [UarHOCTUPOBaTb M
KOppeKTUPOBaTh, COBEPIIEHCTBOBATh 3HAHWs, YMEHUs U BraJieHWe HaBblKaMU CTY/IeHTOB,
obecrieurBaeT CTUMYJ/IMDOBaHWe W MOTHBALMIO UX [IeSITeTbHOCTU Ha KaXK/IOM 3aHSTHH.
TeKy1uii KOHTPOJb OCYIIeCTB/ISIETCS B JopMe yCTHOTO orpoca (cobeceoBaHus).

[TeprosuuecKkuii KOHTPOJIb, Lie/lb KOTOPOTO 0000lijeHre M CHUCTeMaTH3alus 3HaHWM,
nipoBepKa 3¢ (eKTUBHOCTH YCBOEHHS CTYZEeHTaMH OIpe/ie/IeHHOr 0, JIOTMUeCKU 3aBeplleHHOro
cofiepkaHusi yueOHOro mMarepuasa OCYLIeCTB/sieTcsl B opMe 3alliiThl KOHTPOJIbHBIX paboT,
KypCOBOT'O MIPOEKTa.

Insi opranu3aiuy paboThI MperojaBartesisi, YATAIOLIEMY AaHHBIM KypC HEOOXOUMBI
C/ieIytoLie MeTO[iUecKrie MaTepraibl:

— pabouast mporpaMma JVCLUIIMHBI, B KOTOPOU MPOMMCaHbI LIe/Tb U 3a/jaud U3y4eHUsI
JVICLIUI/IVHBL, COZilepKaHHe W 00beM yueOHBIX 3aHATHH, IPeJyCMOTPEHHBIX pabourm
yuebHbIM TulaHoM (PYTI), mepeueHb pPeKOMEHAYEeMOW JIUTEpPaTypbl U CpeAcTBa 00yueHUs,
HeoOXoAuMbIe [/ U3yUYeHUs! JUCLIUTUTAHBI;

— MeTOJUUeCcKre yKasaHusl [jisi O0yuaroIerocsi Mo BBITIOJTHEHWIO pa3/MYHbIX BU/IOB
yueOHOU JiesiTe/TbHOCTH, TIpeyCMOTpeHHbIX PYTI;

— MakKeT KOHTPOJIbHO-U3MEePUTETbHBIX MaTepHasioB;

B mpouecce mpernofaBaHusl JUCLMTUIMHBI TIPUMEHSIETCS] TPAJULIMOHHAsE M MOZYJIBHO-
KOMITETEHTHOCTHAsI TeXHOJIOTHH.

JleKupM TIPOBOZASATCS KaK B TpaguLMOHHON ¢(opme, Tak ¥ B Qopme JieKIWi-
KOHCY/IbTAL[M, T/le TeopeTHUeckWi MaTepuas 3apaHee BbIZaeTcsi oOydarormiemycs s
CaMOCTOSITeJTBHOTO W3YyUeHHs], /IS TIOJTOTOBKH BOTIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIeKIUs
TIPOXO/IWT TIO THUTY BOIMPOCKI-OTBEThI-JUCKYCCHSI.

CamocTrosTesibHasi paboTa 00yuaroIerocsi MOCTpoeHa TakuM 00pa3oMm, UTO B TIpoIiecce
paboTel oOydvaromjuecsi 3aKpervisiiOT 3HaHUs, MOyueHHble B TIPOLeCCe TeopeTHUecKoro
o0yuenusi, TeM cambiM (hOopMHPYIOT TIpoecCHOHaNbHBIe YMEHUsI M HaBBIKU. BbIMosHeHne
KypCOBOTO TpoekTa TpeOyeT oT oOyuarolierocsi aHanvsa TMpobjeMHOM cHTyaLuH, BelOopa
CPeZICTB ¥ METOZIOB ee peIleHHs], T.e. CAMOCTOsITe/IbHasi paboTa He OrpaHUYMBAETCS TOJIBKO
YCBOEHHEM TEOPeTUUYECKUX 3HaHWM, OHa TaKXe (OPMUPYeT NpaKTUYeCKUe YMeHHUsI U HaBbIKH,
a TaK)Ke YMeHHs UCC/IeIoBaTeIbCKOW M TBOPUECKOH /1esITe/TbHOCTH.

B mporjecce u3yueHHs] JUCLUIUIMHBI OCYIIECTBJISIETCS TEKYLIMA W TIEPUOJUYECKUMA
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KOHTPOJIb 3a pe3yJ/ibTaTaMUi OCBOeHUsI yueOHOro Kypca. TeKyImidi KOHTPOJIb OCYIeCTBIISIeTCS
Hernocpe/iCTBEHHO B TIpOLiecCe YCBOEHHMs, 3aKperuieHHsi, 000OIeHHMs M CHCTeMaTH3alyH
3HAHWM, YMEHWH, B/A/IeHNs] HaBBIKAMU W TI03BOJISIET OIEPAaTUBHO AWAarHOCTUPOBaTh U
KOPPEKTHUpPOBaTh,  COBEPIIEHCTBOBaTb  3HAHWS, YMEHWs W  B/aJleHWe  HaBbIKAMHU
obyuarolrierocsi, 0becrieurBaeT CTUMYJIMPOBaHKEe ¥ MOTHBALMIO UX AeSTeIbHOCTH Ha KaKIOM
3aHATHU. TeKyIiii KOHTPOJIb OCYILeCTB/IsIETCs B hopMe yCTHOrO ompoca (cobeceioBaHus).

[TeproueCcKuii KOHTPOJIb, 1ie/lb KOTOPOro 0000leHHe W CHUCTeMaTH3alyis 3HaHWH,
npoBepka  3(G(GEKTUBHOCTH  YCBOEHUsI OOYYarOIIMMCS — OTpe/IeNIeHHOTO,  JIOTUYeCKU
3aBepILEeHHOT0 COJIep)KaHUsl y4eOHOrO Marepuasa OCYIIeCTB/IsSeTCST B (opMe 3alluThI
KOHTDPOJIbHBIX PabOT, KypCOBOT'O TIPOEKTA.

WTOroBbIii KOHTPOJIb MO JUCLIUITIVHE OCYIIECTB/ISIETCS B KOHLIE NepBOro yuebHOro roza
B ¢dopMme 3aueTa, B KOHIle BTOPOro yuyeOHOro roja B opme 3K3aMeHa U 3allUThl KypCOBOM
paboThI.

OuleHOUHBIe CpeJiCTBA /ISl TeKYLero KOHTPOJS YCIeBaeMOCTH, IPOMEXYTOUYHOU
aTTeCTalyy 110 UTOTaM OCBOEHHSI AUCLIUTITUHBI:

KoHTposibHas paboTa.

[MpuHUMMIbl  pa3pabOTKU  TeXHOJIOTMUYECKHUX PEeXHUMOB TPOLeCCOB JedopMariuu.
OHepro- u pecypcocbepexxenre B mipoueccax OM/I. BrusiHve rapameTpoB IUIaCTHUeCKOW
Jedopmaliii Ha KaueCcTBO MeTa/JIONpPOAYKIMU. PaljioHanbHble CXeMbl TeXHOJOTMYecKuX
niporjeccoB. Pexxumel ropstueit OM/I. Pexxumel xonmogHou OM/I.

Kypcosas pa6ora.

Tema: OmnpegeneHre MeXaHUUECKMX CBOWCTB MeTajlja METO/OM HCIbITaHUsS Ha
pacTsKeHue.

Kaxapiii 00yuaromuiicss mojayvaeT WHAVBUAYAIbHOE 3a/jaHre, KOTOPOe BBITIO/IHSET C
nomoIikio IBM c mocsieytolie 3auToi KypcoBoii paboThl.

[IpomexxyTouHasi aTrectauuss 10 gucuuriiHe «Teopus OMJ»  Bk/rO4aeT
TeopeTUJYeCcKre BOIPOCHI, TIO3BOJISIIOIME OLIeHUTb YPOBEHb YCBOEHHS O00yJarolrMUCS
3HaHWM, U TNpaKTUYecKre 3a/laHusl, BBbISBISAIOLIME CTereHb C(POPMUPOBAHHOCTH YMEHUH U
B/Ia/leHU, TIPOBOJUTCS B (popMe 3K3aMeHa U B (popMe BBINOJIHEHUS U 3alUThl KYPCOBOU
paboThL.

OK3aMeH 10 /IaHHOW UCLIUIIIMHE MPOBOAUTCSI B YCTHOM (popMe IO 3K3aMeHallOHHBIM
Ouneram, KaXKbplii U3 KOTOPBIX BK/IIOUaeT 2 TeOpeTHUeCKHWX BOTPOCa U OFHO TpaKTHUecKoe
3a/jaHue.

IToka3aTenu U KPpUTepPUH OLleHNBAaHUA YK3aMeHa:

— Ha OLEHKy «oTin4Ho» (5 0annoB) — 0OyYarOU[UICS [JeMOHCTPUPYET BBICOKUI
ypoBeHb C(HOPMHPOBAHHOCTU KOMITIETEHL[MI, BCECTOPOHHee, CUCTeMaThyeckoe U Tybokoe
3HaHWe y4yeOHOrO MaTepuasa, CBOOOJHO BBIMOJIHSIET TPAaKTHUECKWe 3aflaHusi, CBOOOJHO
orepupyeT 3HaHUSIMU, YMEHUSIMH, TIPUMEHSIeT UX B CUTYaLUsIX MTOBBILLIEHHOW CI0XHOCTH.

— Ha OIIeHKY «xopomo» (4 6arnia) — o0yJaromuiics JeMOHCTPUPYET CPeIHUI YPOBEHb
c(hOpMHPOBAHHOCTU KOMITETEHLIMM: OCHOBHbIE 3HaHMS, YMEHUSI OCBOEHbI, HO [OIyCKarTCs
He3HauuTe/bHble OIIMOKY, HETOYHOCTH, 3aTPYJAHEHHs TpY aHAJIMTUYeCKUX OIeparusx,
repeHoce 3HaHUU YU yMEeHUM Ha HOBble, HeCTaHJApTHbIE CUTYaLUH.

— Ha OIIEHKY «YyJAOBJIETBOPUTE/NBHO» (3 0Oamma) — oOydYaroluiics 1eMOHCTPUPYET
MOPOTOBBIM YPOBEHb C()OPMUPOBAHHOCTH KOMITETEHLMI: B X0OZle KOHTPOJIbHBIX MepOIPUSTUH
JIOTYCKArOTCsI OILIMOKH, TPOSIB/ISIETCS OTCYTCTBHE OT/e/bHBIX 3HAHWM, YMEHHH, HaBbIKOB,
o0yyaroIUiics UCTIBITbIBAeT 3HAUMTeIbHbIE 3aTPy/AHEHWs TPY OMepUpPOBAHMU 3HAHUSIMU U
YMEHUSIMU TIPU UX NIepeHOCe Ha HOBbIe CUTYaL|UH.

— Ha OLIeHKY «Hey/J0BJIeTBOPUTE/JLHO» (2 0asnna) — oOydaroLuiics eMOHCTpUpYyeT
3HaHUs1 He Gosiee 20% TeOpeTHUECKOTO Marepuasna, [JOMyCKaeT CyIeCTBeHHble OIIMOKH, He
MO>KeT TM0Ka3aTh UHTe/UIeKTyaslbHble HAaBbIKU pellleHHs TPOCThIX 3a/au.
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— Ha OIIEHKY «HeY/|0BJIeTBOPUTEbHO» (1 6art) — oOyuaromuiicss He MOXKeT ToKa3aThb
3HaHUsI Ha YPOBHe BOCTIpOU3Be/leHUs] U OOBsiCHeHUsi WHGOpMalliK, He MOJKeT TI0Ka3aTh
VIHTeJIJIeKTYya/IbHble HaBbIKY PelleHUs MPOCThIX 3a/ay.

KypcoBasi paboTa BBITIOMHSETCS 1107, PYKOBOZACTBOM IIperofiaBaresisi, B TpoOLiecce ee
HamucaHusi oOyuaroIiuiicsi pa3BUBaeT HaBbIKM K HayuyHoW pabote, 3akperuisii U
OJJHOBPEMEHHO pacClLIMpsisi 3HaHWs, TOJyuyeHHble TPU H3y4yeHUM Kypca «MaremaTtuyeckas
JIOTUKA U Teopusl aJTOPUTMOB». [Ipu BBIMOJIHEHUH KYPCOBOUM pab0Thl 00yUaroIUiics 0/DKeH
TI0Ka3aTh CBOe yMeHHe paboTaTh C HOPMAaTHBHBIM MaTepUalioM U IPYTHMH JIUTePaTyPHBIMH
WCTOYHHMKAaMH, a TakKKe BO3MO>KHOCTb CHCTeMaTH3UPOBaTh M aHAIM3UPOBATh (haKTHUeCKUi
MaTepHas U CaMOCTOSITe/IbHO TBOPYECKU €r0 OCMbIC/UBATh.

B mnpouecce HammcaHusi KypcoBOW paboThl oOyuyaroluiics Zo/pKeH pa3o0paThCs B
TEOPeTUYEeCKWX  BOIMpOCcax W30paHHOW TeMbl, CaMOCTOSITEIbHO  TIPOAHATM3UPOBaTh
NpaKTUYeCKUi MaTepuas, pa3o0paTh 1 000CHOBaTh MPAKTUUYeCKUe TIPe/JI0KeHUS.

IToka3aTe/sin U KpUTePUHU OLleHUBaHUs KypPCOBOH padoThI:

— Ha OLIeHKY «0T/JIHYHO» (5 6a/ioB) — paboTa BBITIONHEHA B COOTBETCTBUU C 33/JaHHEM,
oOyuaroluiicss TOKa3biBaeT BBICOKWM YpOBeHb 3HAaHWM He TOJBKO Ha YpOBHe
BOCITPOU3BeJieHNsT U 00bsiCHeHHs1 MH(OpPMaIi, HO M MHTe/IeKTya bHbIe HaBBIKW PeLIeHUs
npobsieM U 3a7iau, HaXOXK/eHHsl YHUKa/JbHBIX OTBETOB K MpoOsieMam, OL[eHKM W BbIHECEeHUs!
KPUTHUUYECKUX CY>K/IeHUH;

— Ha OL|eHKYy «Xopoio» (4 6asia) — paboTa BbITIO/IHEHA B COOTBETCTBUU C 3a/jaHHeEM,
o0yyJaroImuiics TIOKa3biBaeT 3HAHUSI He TOJILKO Ha YPOBHE BOCIIPOM3Be/eHUsS U OOBSICHEHUS
WHpOpMaLIMK, HO U WHTe/IeKTya/ibHble HaBbIKWA DellleHdsi TpobsieM U 3ajjau, HaXOXKAeHUs
YHUKa/IbHBIX OTBETOB K IPob/ieMam;

— Ha OLIeHKY «Y/AOBJIETBOpHUTeAbHO» (3 6asia) — paboTa BbINO/HEHA B COOTBETCTBUU C
3afiaHueM, OOyuarOLMIACS TTOKa3bIBaeT 3HAHWs Ha YPOBHE BOCIIPOM3Be/IeHHS M OObsSCHEeHUs
VMH(pOpMalLMy, UHTe/UIeKTyaslbHble HaBbIKU pellleHus TPOCThIX 3a/ay;

— Ha OIEHKY «Hey/0BJIeTBOPpUTEe/IbHO» (2 0a/uia) — 3a/laHue TperojaBaTesis
BBIIOJIHEHO YaCTUYHO, B TIpoLjecce 3aluThl paboThl  0OydYarou[uiics JOIyCKaeT
CyIIeCcTBeHHble OIIMOKKW, He MOXeT TI0Ka3aThb WHTe/UIeKTyalbHble HaBBIKU DeIIeHHs
TIOCTaB/IEHHON 3a/jauul.

— Ha OIIEHKY «HeyAOBJ/IeTBOPUTeIbHO» (1 6an) — 3a7aHue nipernofaBaTesisi BHITIOIHEHO
YacTUUHO, 00yvaromyicsi He MOYKeT BOCIIPOM3BECTH U OOBSICHUTH CO/lep’KaHue, He MOKeT
TIOKa3aTh MHTeJIJIeKTya/IbHble HAaBbIKM PeLleHNs I0CTaB/JIeHHOU 3a/lauM.

8 YueOHO-MeTOfHUeCKOe 1 HH()OPMAMOHHOE 00ecreuyeHre JUCIHIUTHHBI
a) OcHoBHas /IMTEpaTypa:

1. Hlemiyposa H. I'. Knaccudukarus Kak MeTo/, MOMCKa TeXHUUECKOro pelleHus. Pacuer
JlaB/ieHrs1 MeTa/l/la Ha UHCTpyMeHT B Tipouieccax OM/J]  [DnekTpoHHbIM pecypc] :
yuebHoe mocobue / H. I'. [llemiypoBa, C. A. JleBangosckuii, M. M. JlotdpaxmaHoBa ;
MI'TY. - Maruautoropck : MI'TY, 2013. - 1 371eKTpoH. onT. JUCK. - Pexxum pocrtyma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1171.pdf&show=dcatalogues/1/1121209/1171.pdf&view=true. - MakpooObeKT.

2. PymsiHueB M. U. OOpaboTka MeTa/uiIOB [jaB/ieHWEM W XapaKTePHUCTUKKA KauecTBa
NIPOAYKLMU [DIeKTPOHHBIM pecypc] : yuebHoe mocobue / M. U. Pymsuies, H. M.
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JlokotyHuHa, A. b. Mosmniep ; MI'TY. - Maruuroropck : MI'TY, 2013. - 1 3/1eKTpOH. OIT.
JCK (CD-ROM). - Pexxum Jloctyna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=1394.pdf&show=dcatalogues/1/1123849/1394.pdf&view=true. - MakpooObeKT.

0) lono/IHUTeIbHAS IMTepaTypa:

3. JloryHoBa O. C. OkcrniepTHble OLIEHKM U CUCTEMBbI B MeTa/UVIypruy UYepHbIX MeTasljIoB
[DnektponHslii pecypc] : yuebHoe mocobue / O. C. JloryHoBa, E. A. UnbuHa, U. 1.
Marnko. - Marauroropck : MI'TY, 2013. - 1 snektpoH. ont. auck (CD-ROM). - Pexxum
JocTryna: https://magtu.informsystema.ru/uploader/fileUpload?
name=1059.pdf&show=dcatalogues/1/1119418/1059.pdf&view=true. - MakpooObeKT.

B) Metopuueckue yKa3aHuA:

1. HukudopoB B.A., XaputroHoB B.A. KonkeB A.B. TexHonorusi BooueHusi MPOBOJIOKK U
ruroneHust 1eHThI [Tekcr]. Yue6Hoe mocobue. Marauroropck: MI'TY, 1999

2. BonounnibHbIe CTaHbl CO CKOJIb)KeHUEM [i7Isl TPOM3BO/CTBA CTalbHOM MpoBOoKU [Tekct] /
B.[l.Kopones, JI.E Kangaypos/ Yu. mocobue. MI'TY um I".J1. HocoBa, Marauroropck, 2004
3. BonounnbHele cTaHbl /7151 IPOM3BOACTBA CTasibHOW mpoBosioku [Tekcr] / B.JJ.Kopones,
W.N. Bokos, JI.LE Kanzpaypos/ Yu. mocobue. MI'TY um I'.11. HocoBa, Maruautoropck, 1999

4. Tepmuueckasi o6paboTka ripoBosioku [Tekct]. Yue6Hoe nocobue. MI'TY um. I'..Hocoga,
Marunuroropck, 2000

5. MertannoBefienre U TepMuyeckass obpabotka. TepmuHbl U onpezeneHus. CripaBOYHHK
[Tekct] / noa. pen A.H. Ememtorvaa / MI'TY um. HocoBa, MaruauToropck, 2000

6. Korbe A.B., XaputoHoB B.A., BexmepuukoBa H.M. Pacuer Mapuipyta BOJIOUEHUSI.
Mertoanu. ykasaH. — Marauroropck: MI'TY, 2000. 30 ¢

7. CasenbeB B.b., CaBenbeBa P.H McciiegoBanye 0CHOBHBIX ITapaMeTpOB IpoLiecca MpOKaTKU
[Tekct]. MeToa.yka3. k 1ab. pab. Marautoropck: MI'TY, 2002.

8. M3yueHre OCHOB TIPOKaTHOTO TPOW3BO/CTBA HAa Ha TpuMepe O00XXMMHO-3arOTOBOYHOTO
crana [Tekct]. MeToz. ykas. K npakt. pab., Marauroropck: 2008

9. MeTozpl pelleHUs ONTUMMU3ALMOHHBIX 3azau ['anaHoBuu B.C., T'ananosuu U.B.
N3natenbctBo  TIOMEHCKWM  WMHAYCTpUaIbHBIM ~ yHUBepcuteT (ObBIMN — TrOMeHCKUI
rocyJlapCTBeHHbI HedTera3oBbii yHuBepcuteT) ISBN 978-5-9961-0861-9 T'og 2014
Crpanur; 272 https://e.lanbook.com/book/64530?category=931

r) IIporpammHoe o6ecieueHue u MIHTepHeT-pecypcChI:
[Tepuoguueckure u3naHus

1. M u TOM: HayuyHo — TexHUYeCKHI U IPOM3BO/ICTBeHHbIN >KypHan — ISSN 0026 -
0819

2. BecTHUK MarHMTOropckoro rocy/lapCTBeHHOTO TeXHUUECKOT0 YHUBepCUTeTa
uM. .. Hocoga. ISSN (Print):1995-2732, ISSN (Online): 2412-9003

3. W3BecTus BeICIIMX yueOHBIX 3aBeZieHuid. YepHast Meta/utyprusi. ISSN 0368-0797
(Print), ISSN 2410-2091 (Online)

4. W3BecTus BICIIMX yueOHBIX 3aBe/ieHul. [{BeTHas MeTtammyprus. ISSN 0021-3438
(Print), ISSN 2412-8783 (Online)

5. Mertannypr. ISSN 0026-0827
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UepHble MeTaslIbl.

MerTatyprudeckue rporecchl 1 0060pyzoBaHue (YKpauHa).

Crasnb.

6
7.
8. Mertamisl.
9.
10. IIpou3BOACTBO MpoOKATa.

r) [IporpamMmmMHoe obecrieueHre 1 VIHTepHeT-peCcypChl:

1. www.mgsun.ru

2. www.edic.ru

3. www.rsl.ru

4. www.encyclopedia.ru

5. http://www.it-n.ru/Board.aspx?cat n0=133205& Tmpl=Themes&Boardld=270361

6. http://www.it-n.ru/Board.aspx?cat no=72958&Tmpl=Themes&Boardld=72961

7. www.trizland.ru

8. www.triz-chance.ru

9. www.trizminsk.org

10. trizinfo.by.ru

Haunmenosanue 10 Ne norosopa CpoOK [eiCTBUS TULEH3UU
MS Windows 7 K-171-09 ot 18.10.2009 6eccpouyHo
Windows XP, 7 (noamacka. | 1557 18 o108.10.2018 07.10.2021
Imagine Premium)
MS Office 2007 K-171-09 ot 18.10.2009 6eccpouHo
Kaspersky Endpoint Security | ;34 18 0791 032018 28.01.2020
Juisi busHeca-CTaHAapTHBIN
Ascon KOMITAC-3D [-261-17 ot 16.03.2017 OeccpouHo
MathCAD v.14 O-1662-13 ot 22.11.2013 6eccpoyHO
StatSoft Statistica K-169-09 ot 16.11.2009 beccpouHo
7 Zip cBODOO/IHO pacrpoCTpaHseMoe beccpouHo

9 MarepHa/IbHO-TEXHHYECKOoe o0ecrneyeHHe JUCHUIUIHHBI

MaTepI/IaJ'IbHO-TEXHI/IlIECKOG obecrieueHue JUCHUIT/IMHBI BK/IFOUAeT:

Tun v Ha3BaHUe dyJUTOPUHU

OcHaueHue ayJuTOpUU

JIeK1|MOHHas ayAUTOprs
(ayn.301)

MynbTrMeviiHbIe CpeZiCTBa XpaHeHus], repejjaud U
T1ipe/iCTaB/eHyst MH(OpMaLUy

KowmnbroTepnsii knacc (aya.303)

[TepconanbHble KoMnbOTepk! ¢ TaketoM MS Office,
BBIXOZIOM B VIHTEpHeT U C I0CTYIIOM B 3/IeKTPOHHYIO
nH(OpMaIOHHO-00pa30BaTeIbHYI0 Cpejy
YHHBEpPCHUTETa

Aypuropuu Jj1s
CaMOCTOSITe/TbHOM pabOThI:
KOMITbIOTEPHBIH K/1acc;
YUTaTbHBINA 3a71 OMOIHUOTEKH

[TepconanbHble KoMMbOTepkI ¢ TaketoM MS Office,
BBIXOZIOM B VIHTEpHEeT U C I0CTYIIOM B 3/IeKTPOHHYIO
MH(OPMaIMOHHO-00pa30BaTe/ILHYIO Cpely
yHuBepcuTeTa (ayg. 304)

Aypautopus Jjisi TPYTITIOBBIX U
VH/VBU/1yalbHbIX KOHCY/IbTal[1i,
TeKYILL[ero KOHTPOJIS U
TIPOMEXXYTOUHOM aTTecTaluu

(ayz.209)

1. IepcoHanbHble KoMmbOTepkl ¢ maketoM MS Office,

BbIX0OZIOM B VIHTEpHeT U C JOCTyIOM B

3/IEKTPOHHYI0 MH(OPMALIMOHHO-00pa30BaTebHYO

Cpefly YHUBepCUTeTa
2. IIpoekTop
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Tun 1 Ha3BaHUWe ayJUTOPUU

OcHallleHHe ayauTOpPUN

TNomewjeHue 015 XxpaHeHus u
npogurakmuuecko2o
obcnyacusaHus yuebHo20

PemonmHbili uHcmpymeHmaputi
CnecapHblli UHCMpymeHm;
Myabmumemp;

THasnbHuk

obopydosaHus (ayd.101a)

CneyuanuzupogaHHas mebesnb, cmeaiaxcu ons
XpaHeHusl yuebHo20 06opydoeaHus

JIaGopaTopHbIe ayJUTOPHH:

Ne | HaumeHoBaHue 1abopaTopHOM paboThI Hanuuue Hanvuue [Tpume
n/n nabopaTopHOTO METOANYECKOTO yaHue
obopyznoBaHus obecrieueHust
(mepeurcnTh) (HauMeHOBaHUe, rof,
W3/jaHus)

1. WHCTpyKTaXX 10 TexHUKe Oe3omacHOCTH B | OHOK/IeTHEBOM Nuctpykums o
nabopaTtopun OM[. V3yyeHue | MPOKAaTHBIN CTAaH | TeXHUKe 0e30macHOCTH
0bopyoBaHMs nabopaTopHOro B nabopatopuu OM/I
MPOKaTHOrO cTaHa. [lacropTu3auus craHa [MacriopT  MPOKAaTHOTO
JlabopaTopus MeXaHUUeCKUX cTaHa
vcrbiTanuii 104

2. W3yyenre m1abopaToOpHOro BOJOUMIBEHOTO | OHOKpaTHBIN [MacropT BOJIOYM/IBHOTO
CTaHa u ero BCIIOMOTaTe/IbHOrO | BOJIOUW/IBHBIN CTaHa
obopyjoBaHusI. IMacriopTu3auusi | craH
BOJIOUWJIBHOTO CTaHa
JlabopaTopus MeXaHUUeCKUX
vcrnbiTanuii 104

3. OrnpesiesieHyie SHEProCU/IOBLIX NapaMeTpoB | CuioMepHas -

1 Ko3(dduiveHTa 3araca MPOUYHOCTU TIPU | yCTaHOBKA
BOJIOUEHUH TIPOBOJIOKH MIPOTSIKKU
JlabopaTopus MeXaHUUeCKUX | TPOBOJIOKU Yepe3
vcrnbiTanuii 104 BOJIOKY

4. 3aKOH HavMeHBbIIIero CONPOTUB/IEHUS IIpecc JTabopaTopHbIit
JlabopaTopus MeXaHUYeCKUx npakTukyMm, 2003
vcrnbiTanuii 104

5. HepaBHomepHOCTs  fgedopmaru  mipu | OfHOKIETbeBOM JTabopatopHbIi
TpOKaTKe TIPOKATHBIN CTaH | MpakTukyM, 2003
JIabopaTopust MeXaHUUeCKUX
ucnbiTanuy 104

6. HepaBHomepHOocTe  fgedopmauuu  mipu | Ilpecc JTabopaTopHbIit
OCaKUBAHUU npaktukyM, 2003
JlabopaTopus MeXaHUUeCKUX
vcrnbiTanuii 104

7. 3akoH TOCTOSTHCTBA obbeMa u | Tlpecc JTabopaTopHbIi
Ko3dduireHTH AedopMaliiu npakTukyMm, 2003
JIabopaTopust MeXaHUUeCKUX
ucnbiTanuy 104

8. MogpenupoBanne Ha O3BM mnpoueccos | IIpoueccop ITepcoHanbHbIE
oM/, KOMIIBIOTEPBI C [IAKeTOM
KowmnbrotepHsiv knacc303 MS Office u BeIx0z10M B

NuTepHer
9. 3HakomMcTBO ¢ mpoueccamd  OM/ | Cran 150, mpecc | (He TpebyeTcs)
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(mpokatka, KoBKa) B ycinoBusaix AO BMK

10.

3HakoMCcTBO €  mpougeccamu  OM[/I
(BonoueHMe, CBUBKa KaHATOB) B YCIOBUSX
BMK

CraHbl
MHOTOKPaTHOTO
BOJIOUEHMUS,
KaHaTHBIe
MallIMHbI

(ue TpebyeTcs)
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