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1. IIeJIl/I, 3ala'ii U IVIAHUPYEMBIEC PE3YJIbTaThbl oﬁyquml o AMCIOMIIJIMHE

LHens — dQopmupoBanue yrayOJIeHHBIX 3HAHUW O COBPEMEHHBIX METaNIMYECKUX
MaTrepuaiax, IPUMEHsEMbIX B MAIIMHOCTPOUTENIBHON U METaJUTypruueckon orpacisx. Mzydenue
UX XHUMHUYECKOTO U CTPYKTYPHOTO COCTaBa, MEXaHMUYECKUX CBOMCTB, a TaK)KE TEXHOJOTUYECKUX
MPOIIECCOB, KOTOPBIM MOABEPTAIOTCS U3YYaeMble MaTePUAIIbI.

3amaun:
— M3YYCHHE BIHSHHUS JICTUPYIOIIUX JJIEMEHTOB U TEPMHUECKON 00pabOTKH HA CTPYKTYPY
¥ CBOMCTBA METAJJIOB U CILIABOB,

— HU3YUYCHHUC CTPYKTYp U (1)I/ISI/IKO — MEXaHHYECKMX CBOMCTB cHelyaiabHBIX CTajlell U

CIJIaBOB;
Koa n HauMeHoBaHMe KOMIIETEHIIUI NuaukaTopsbl J0CTHXKEHUS
KOMIIeTEeHIINHA
I1K-1. Cnocoben BBHIOUPATh meronnl | UITK-1.1 - 3HaeT MeTOOBI MCCIEIOBAHHM,
IJIAHUPOBAHUA, IMOAIOTOBKM H IIPOBCIACHHA MPOBEJICHUS, O6pa6OTKI/I U aHaJIn3a

HCCICAOBaHUN, HAOIIOACHUI, WCIBITAHUH,
U3MEPEHHH W TPUMEHSTh WX Ha IPAKTHKE,
AQHaJIM3UPOBATh, oOpalaThIBaTh 51
MPEJICTaBIISITh PE3YIbTATHI

pEe3y/NbTaTOB  MCHBITAHUM M U3MEpPEHHU.
Kputepun BBIOOpa METONOB W METOAMK
HUCCIIETOBAHUI

HIIK-1.2 VYMeeT mnpoBOAUTH HCIBITAHUS,
M3MEpeHus: u  00pabOTKy  pe3yJIbTaToB.
PeructpupoBarh  mokazaHusi ~ mpUOOPOB.
[TpoBoaut pacy€Th i KPUTHYCCKH
aQHAIM3UPYET PE3YIIbTAThI, IETACT BHIBOIBI

NIIK-1.3 Bnageet BBIOOPOM UCIIBITATETLHOTO
u MU3MEPUTEIBHOTO o0opynoBaHus,
HEe00XO0IMMOTO VTS MIPOBEACHUS
UCCIIEJIOBaHUM.  BBIMONHSIET OLEHKU U
00paboTKH pe3yabTaTOB UCCIIECTOBAHHUS

[1K-2 Crocoben BEIOMpATh metons! | UTIK-2.1 - 3HaeT MeTOOBI WCCIEIOBAHHUIM,
IUIAHUPOBAHUS, MOATOTOBKM M IpoBeneHus | IPOBEACHNA, 00paboTKH u aHajmsa
pEe3yJIbTaTOB  WCHBITAHUH W  HU3MEpPEHUH.
Kpurepun BbpIOOpa METOJAOB U METOJUK
HUCCIIETOBAaHUN

HCCIICIOBaHUI, HAOIIONCHUN, WCIbITAaHUM’,
U3MEPEHUN U TIPUMEHSTh UX Ha MPAKTHKE,
AQHAJIN3UPOBATh, o0OpalaThIBaTh 51

IIPENCTABIATE PE3YIILTATEI UIIK-2.2 VYmeer TNpPOBOAWTH WCIBITAHUS,
U3MepeHus: 1 00paboTKy pe3ybTaToB.
PeructpupoBarts nokazanusi npuOOpoB.
IIpoBoaut pacyeTsl u KPUTHYECKH
AQHAJIM3HUPYET PE3YJIbTaThl, J€IAET BBIBOIBI
NIIK-2.3 Brnaseer BBIOOPOM HCHIBITATEIHHOTO




b3 HU3MEPUTEILHOTO obopynoBaHus,
HEO0OXO0IMMOTr0 JUISt IIPOBEICHUS
HCCIICIOBAHUIA.

Brmmomnaser OLICHKH u 00paboTKu
pE3YNIBTATOB MCCIIEAOBAHUS

- (bOpMHpOBaHI/IC IICPBUYHbBIX HABBIKOB noz[6opa cTajed U CIJIaBOB JJI1 pa3INIHbIX
BUI0B H3HCHHﬁ, B 3aBUCUMOCTH OT Tpe6OBaHHﬁ KOHCTPYKTOPCKOﬁ JOKYMCHTAIIUU.

[Inanupyemble pe3ynbTaTbl OOY4YEHHs] — OCBOEHHUE TEOPETUYECKUX 3HAHHM 110
JIETUPYIOLIUM 3JIEMEHTaM UX CBOWCTBaM M BO3MOXHOCTH IPUMEHEHUS K TOH WM MHOM IpyIIe
CHEIMAJIbHbIX CTaJled U CIUIaBOB, MPAKTUYECKUX CIIOCOOOB NPOBEACHUS TEPMUYECKOU
00paboTKH, OBJIAJICHHE TEOPETUYECKIMH OCHOBAMH I1OI00pa Pa3IUYHBIX CTaJICH U CIUIAaBOB IS
IIPOM3BOJICTBA M3/ENUN, B 3aBUCHUMOCTH OT TpeOyeMbIX MEXaHMYECKHUX CBOWCTB U YCIOBHM
JKCILTyaTaIuu.

O6yuenne 1o aucuuiuinHe «CrenuanbHble CTald M CIJIAaBbl» HANpPaBIEHO Ha
dbopMupoBaHUe y 00YJArOIIUXCS CIEAYIOIUX KOMITETECHIUI:

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JlucuuiuiiHa OTHOCHUTCS K 49acTH, (OPMHUPYEMOH y4YaCTHHKaMH 00pa30BaTEbHBIX
oTtHoueHui 6soka b1.2.14 «/lucuuminuel (MOAYIIN)».

HucuumuimHa «CrnenuanbHble CTald W CIUIAaBBl»  B3aUMOCBSi3aHA JIOTUYECKH U
coJiepKaTeIbHO-METOJUUECKHU CO CIAeAYIOIUMHU TUCIMIUITMHAMU U ipakTukamu OOIT:

—  XUMMUH,
— (Qu3nyeckas XuMus;

— MaTepHualloBeJICHHE.

3. CTpykTypa u cofep:KaHue TUCUUIIMHBI
OO011as TpYA0eMKOCTb JUCIUIUTMHBI cOCTaBisIeT 4 3aueTHbIX(e) equnut(bl) (144 yacos).

3.1 Buabl yueOHOIi paboThI U TPYA0EMKOCTh
(mo ¢popmam 0OyueHwHs)

3.1.1.0ynHo-3a04Hast popma 00ydeHus

. Bup y4yeoHoii padboTsl }f;g;;quTBO Cemectp
1 AYIUTOPHBIE 3aHATHUS 44 6
B ToM uucne:
1.1 | Jlexkuuu 18 6
1.2 | CemuHapcKue/mpakTHIECKUE 3aHATHSI 26




1.3 | JIaGopaTopHbIe 3aHATHUS 6
2 CamocrosiTeJbHasi paéoTra 100 6
Ilpome:kyTouHas aTTecTAINS
3auvet/nud.3auer/7K3aMeH DK3aMeH
HToro 144 | 6
3.1.2.3aounas ¢popma oOydeHUs
. Bup y4eOHoii padoThI E;g::leﬂm Cemectp
1 AyIMTOpHBbIE 3aHATHS 18 9
B ToM uucne:
1.1 | Jlekuuu 10 9
1.2 | CemuHapckue/mpakTHIeCKUe 3aHATHS 8 9
1.3 | JIaGopaTopHbIe 3aHATHUS
2 CamocrosiTesibHas padora 126 9
IIpomMeskyTOUHasI aTTECTALUSA
3auvet/nud.3a4uer/7K3aMeH DK3aMeH
HToro 144 | 9
3.2 TemaTnuyeckuii IJIaH M3y4YeHHs TUCHUTITIHHBI
(o gpopmam oOydeHwHs)
3.2.1.0unHo0-3a04Hast popma 00yUeHHUs
TpyroeMkocTs, yac
AynuTopHasi padora g
° o E
Pa3nennl/TemMbl 54 E g o & 5
n/n =} g = s =
JAncuunianHb < 98 1 2 g g
S SZxs| & & =2 | E =
: |ESE|GE|Ec) g5
= |85 =5 EE( 8%
Paznen 1. Jlerupyomue 3JjieMeHTbI 14 2 2 10
1 | m kaaccuukanus cranei
1.1 | Tema 1. Cucremartuka JETUPYIOIIUX 2 2 10
HIIEMEHTOB U cTaiei.
Meramuryprugeckoe KauecTBO CTajei.
2 | Paznen 2. ®a3bl B JermpoBaHHbIX | 14 2 12
CTAJIAX
2.1 | Tema 2. TBepabie pacTBOPHI HA OCHOBE 2 12
xene3a. KapOuapl ©  HUTPHIBL.
HHTEepMeTauIHbIe COSTMHEHUS
3 | Pa3aen 3. ®a3oBble npeBpalleHus B 18 2 4 12
JIETHPOBAHHBIX CTAJISIX
3.1 | Tema 3. Ob6pa3oBaHue ayCTeHHUTa IpU 2 4 12
Harpese. [IpeBpanienus




[EPEOXJIAKIEHHOTO
OTmycK 3aKajJ€HHON CTAIN

ayCTCHHTA.

Pa3nes 4. MammHoCTpoOuTe/IbHbIE H
KOHCTPYKIHMOHHBIE CTAJIN

32

24

4.1

Tema 4. VYrnepoauctsie,
HU3KOJIETUpOBaHHbIe cTanu. Cranu
IS XOJIOTHOM IIITaMIIOBKH,
MOJIIIMITHUKOBBIC, MPY>KUHHBIE,
BBICOKOTIPOYHBIE CTaJIy.
KoncTpykiinonubie cTalx
CIICIIMATLHOTO Ha3HAYCHHUSI.

12

4.2

Tema 5. Ynydiiaemele JerupoBaHHbIE
cranu. Cramu JUisi LEMEHTaluU MU
a3oTupoBaHusA.  MapreHcuTHO — —
CTaperOLIUe CTAIH.

12

Pazgen 5. Koppo3nonnocroiikue
CTAJIM U CIJIABBI

18

12

51

Tema 6. OcHOBbI JITIPOBAHUS
KOppOSHOHHOCTOMKMX ~ cTaieil.  CBoiictBa 1
Ha3HAYEHIST KOPPO3MOHHOCTOMKMX CTATEH.

Paznen 6. 7Kaponpounble U xapocroiikue
CTAI U CIVIABBI

20

6.1

Tema 7. OCHOBBI >KapOIPOYHOCTH.
TemnoycroiunBbie CTaju.
AyCTEHHUTHBIE )KapOIPOYHbIE CTAIIH.

10

6.2

Tema 8. CrmaBel Ha OCHOBE HUKENS U
koOanbTa. JKapocroiikue cramm U
CILIaBBL

10

Paspen 7. HHcTpyMeHTaJbHBbIE
CTAJIH.

16

10

7.1

Tema 9. OCHOBHBIC CBOWMCTBA W
Kkinaccuukanusi. CTaim Juisi pexyIiero
MHCTpYMEHTa. BrICTpopexyiiue craiu,
[ITAMIIOBBIE  CTajd,  CTaad  JIs

M3MCPUTCIIbHBIX HHCTPYMCHTOB

10

Hroro

144

18

26

100




3.2.2. 3aouHas popma oOydeHUs

n/n

Paznesnbl/TeMbl
JAucuMnianHb

TpynoemMKocTh, 4ac

Bcero

AynutopHasi padora

Cemunapckue/
MPaKTHYCCKHUE

BaHATHUS
[IpakTrueckas

JlaGoparopHbIe
[MOJIrOTOBKA

BaHATUA

Pazgen 1. Jlerupyommue 3j1eMeHTbI
U Kj1accuuKanms crajei

15

=1 Jlekuu

— [CamocTosiTesIbHAS

= padora

Tema 1. CucremaTuka JErUPYIOIIAX
3JIEMEHTOB u cTanei.
Merajurypruueckoe KauecTBO CTajei.

[EEN
SN

Pazgen 2. ®a3pl B JIerMPOBAHHBIX
CTAJIAX

17

14

2.1

Tema 2. TBepable pacTBOPHI Ha OCHOBE
xenesa. KapOuapl U HUTPUIBL
MHTepMeTasiniHble COeJMHEHUS

14

Pa3nes 3. ®a3oBble npeBpalieHus: B
JIETHPOBAHHBIX CTAJISIX

17

14

3.1

Tema 3. OOpazoBaHue ayCTEHUTA MPH
Harpese. [MpeBparienus
HEPEOXJIAKIAECHHOTO ayCTEHHTA.
OTryck 3aKkaleHHOH cTau

14

Pa3nesn 4. MammMHocTpouTe/IbHbIE H
KOHCTPYKIHMOHHBIE CTAJIN

34

28

4.1

Tema 4. VYrnepoaucrsle,
HU3KOJIeTHpoBaHHble cTanu. Cramu
s XOJIOAHOMI IITaMIIOBKHU,
MOIIINITHUKOBBIC, NPYXUHHBIE,
BBICOKOTIPOYHBIE CTaJ.
KoHcTpykmonHbie cTalm
CIIEIAAILHOIO Ha3HAUCHHS.

14

4.2

Tema 5. Ynydmaemble J1erHpOBaHHbBIE
crau. Cramum JUisl LEMEHTALUU MU
a30TUPOBAHUA. MapreHcutHo  —
CTaperoIue CTAIH.

14

Paszgen 5. Koppo3nonHocroiikue
CTAJIM U CILJIABBI

17

14

51

Tema 6. OcHOBBI JITIPOBAHUS
KOpPO3MOHHOCTOMKMX — cTanieid.  CBoiictBa U
HA3HAYECHMST KOPPO3MOHHOCTOMKHUX CTATIEH.

14

Paznen 6. 7Kaponpoynbie 1 sKapoCTOHKue
CTAM U CILVIABBI

28

6.1

Tema 7. OCHOBBI KapONPOYHOCTH.
TennoycroiunBble CTaJIu.

14




AyCTEHUTHBIE JKapOIIPOYHBIE CTAJIH.

6.2 [Tema 8. CmiaBel Ha OCHOBE HHKENS U 1 14
koOanbTa. JKapocrtoilkue cranu
CITJIABBI.

7 |Paspen 7. HWHcTpyMeHTalbHbIE | 16 2 14
CTAJIH.

7.1 |[Tema 9. OCHOBHBIC CBOWMCTBA H 2 14

kinaccudukanug. Ctanu 1 pexxyiero
MHCTpYMEHTA. BeICTpopexyIue craiu,
[ITAMIIOBbIE  CTaJd,  CTald  JUId
M3MEPUTENIbHBIX HHCTPYMEHTOB

Hroro | 144 10 8 126

3.3 ConaepxaHue TUCHUNIHHBI

Paznea 1. Jlerupyromme 31eMeHThI U KJIaccuGuKanus crajiel

Tema 1. CucremaTrka JErHpyOIIUX JIEMEHTOB U cTalieil. MeTalypruieckoe KauecTBO
CTaJIeli: OCHOBHBIC ONIPEICIICHUS U TIOHSTHS, KJIACCU(UKAIIHS JICTUPYIOIIUX JJIEMEHTOB; BIIUSHUAC
JICTUPYIONIUX AJIEMEHTOB Ha KPUTUYECKUE TOUKH CTaly; Kiaccu(uKalus cTajeil; MapKupoBKa
CTaJIeH.

Pa3znen 2. @a3pl B JIETHPOBAHHBIX CTAJIAX

Tema 2. Tsepable pacTBOpbl Ha OCHOBe kene3a. KapOuabl W HUTPUJBL
HuTepMeTannuaHble COEAMHEHUS: TBEP/IbIE PACTBOPHI Ha OCHOBE XKeye3a; KapOuabl U HUTPHUBI;
WHTEPMETAJIUIBI.

Pa3nea 3. @a3oBblie npeBpamieHusi B JETHPOBAHHBIX CTAIAX

Tema 3. OOpa3oBaHue aycTeHWTa TpH HarpeBe. [IpeBpalieHHs TMepeoXIaxICHHOTO
aycrenuta. OTmycK 3akajqeHHOW cTanu: oOpa3oBaHHE ayCTEHHTa MPU HarpeBe; MpeBpalleHue
NEePEOXJIakKIEHHOTO ayCTEHUTA; OTIYCK 3aKaJI€HHOMN CTaJu.

Pa3nen 4. MamuHocTpouTE/IbHbIE H KOHCTPYKIMOHHBIE CTAIU

Tewma 4. YraepoaucTelie, HU3KOIETUpoBaHHbIe cTamu. CTanu JjIsl XOJIOJHOW IITaMIIOBKH,
MOJAIIUITHUKOBBIE,  TMPYKUHHBIC, BBICOKOMPOUYHbIE  CcTand. KOHCTPYKIIMOHHBIE  CTalu
CIEIHAIbHOTO Ha3HAYeHMUS: YIJIEPONCThIE CTalu OOBIKHOBEHHOTO KauecTBa,
HU3KOJIETUPOBAHHBIE CTalM; YIJIEPOJUCThIE KAueCTBEHHBIC CTalM; CTaNM JUIsI XOJIOJHOM
MITAMIOBKH, TOJIIMITHUKOBBIE  CTalld; TPYKWHHBIE CTaJd; BBICOKONPOYHBIE  CTaJH;
KOHCTPYKIIMOHHBIE CTAlIU CIEIMATFHOTO Ha3HAUCHUSI.

Tema 5. Ynyumaemble JerupoBanHbie cTand. Ctanu sl HEMEHTAlUuu U a30TUPOBAHUS.
MapTeHCUTHO — CTaperollie CTalH: BIUSHUAE JIETUPOBAHUS HAa MPOKAIMBAEMOCTh CTajH;
[IEMEHTYEMbIC CTaHM; a30TUPYEMbIC CTaJIN;, KIacCU(DUKAIUA ¥ TPUHIUIBI JICTUPOBAHUS
MapTEHCUTHO — CTapeloIuX CTalei; TepMuyeckas o0paboTKa MapTEeHCUTHO — CTaperOIINX
CTaJei.

Pasnen 5. Koppo3uonHocToiikue CTaIM U CILUIABBI

Tema 6. OCHOBBI JETUPOBAHMS KOPPO3ZUOHHOCTOMKHNX cTaned. CBOMCTBA M Ha3HAUYEHHUS
KOPPO3MOHHOCTOMKUX CTaJIel: JIETMPOBAHUE KOPPO3ZMOHHOCTOMKUX CTallel; MEXKPUCTAILTUTHAS
KOppO3Usl; KOPPO3HOHHOE PACTPECKUBAHUE; XPYNKOCTh KOPPO3MOHHOCTOMKHX  CTajei;
MapTEHCUTHBIE U MApTEHCUTO — (peppHUTHBIE CTalu; (peppUTHBIE CTAlW; ayCTCHUTHBHIE CTallu;
ayCTeHHUTO — ()ePPUTHBIC CTAJIH; CTVIaBBI HA KEJIC30HUKEIIEBON U HUKEIIEBON OCHOBE.

Pa3nea 6. 7KaponpouHble U KapoCTOiKHe CTAJIH U CIJIABBI




10

Tema 7. OCHOBBI KapONPOYHOCTH. TennoycroiiunBbie CTad. AYCTCHUTHBIE
JKapoINpouHble CTaNu: BrusHue cCpelnbl W YCIOBUM SKCIUTyaTalldd Ha KapOIpPOYHOCTH;
JITUPOBAHUE KAPONPOUHBIX CTajel M CIJIABOB; TEIJIOYCTOWYMBBIC CTaJM; YIJIEPOJIUCTHIE U
HU3KOJICTUPOBAHHBIE  TEIUIOYCTOMYMBBIC CTalld; XPOMHUCTHIE CTaJIM MApPTEHCUTHOTO U
MapTEHCUTO — (PEPPUTHOTO KIIACCOB; TOMOI'CHHBIE CTAJH; CTalM C KapOUIHBIM yIIPOYHEHUEM;
CTaJIM C UHTEPMETAJUTHIHBIM YIIPOYHEHUEM

Tema 8. CriaBpl Ha OCHOBE HUKeENIsS W KoOanbTa. JKapocToWKWe CTalM W CIUIaBBI:
00JIaCTH TMPUMEHEHHUS HHKEJIEBBIX CIUIABOB; JIETUPOBAHHME CIUIABOB Ha HUKEJIEBOM OCHOBE;
MIPOMBIIIICHHBIE KapOMpPOYHbIE CIUIaBbl HA HHUKEJIEBOW OCHOBE; TUCHEPCHUOHHOYNPOUYHEHHBIE
CIUTaBBI; )KapOTPOYHKIC CIJIaBbI HA OCHOBE KOOAJbTA.

Pa3znen 7. UHcTpyMeHTAJILHBIE CTAJIH.

Tema 9. OcHoBHble cBoiicTBa M Kiaccupukamus. Ctanu A pexymero WHCTPyMEHTA.
beicTpopexyiue CcTany, MTaMIOBBIE CTalld, CTAIM [N W3MEPUTENbHBIX HHCTPYMEHTOB!
OCHOBHBIC CBOMCTBA WM KJacCH(HUKAIUS; CTAIH JJIS PEKYIIEr0 HHCTPYMEHTA; ObICTPOPEKYIIIHE
CTaJIM; IITAMIIOBbIE CTAJIM; CTAJIH JIJISl K3MEPUTEIbHBIX HHCTPYMEHTOB.

3.4TemaTHKa CeMMHAPCKUX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIT

3.4.1.CemuHapcKue/IPaKTHYECKUE 3aHATUS

[IpakTuyeckas padora Ne 1. Onpenenenue coaep kanusi HEMETAIIMUYECKUX BKIIIOYEHUH B
CTaJIN.

IIpakTuueckas padora Ne 2. MccnenoBanue CTpyKTYPHBIX U (pa30BbIX IPEBpALIEHUN B
NEPEOXJIAXKAECHHON CTAIM MOCIIE 3aKaJIKH U OTIIYCKa.

IIpakTuyeckas padora Ne 3. MccnenoBanue CTpyKTYpbl U MEXaHUYECKUX CBOMCTB
YIIEPOAUCTHIX U HU3KOJETUPOBAHHBIX CTaJIEH.

[TpakTuyeckas padora Ne 4. MccnenoBanue CTpYKTypbl U MEXaHUYECKUX CBOMCTB
MOBEPXHOCTHOT'O IEMEHTOBAHHOI'O U a30TUPOBAHHOT'O CIIOA.

ITpakTruyeckas padora Ne 5. MccnenoBanue CTpyKTYpbl U MEXaHUYECKUX CBOMCTB
KOPPO3MOHHOCTOMKHX CTAJICH.

[TpakTuyeckas padora Ne 6. MccnenoBanue BAMSIHUAS MEKKPUCTAUIMTHON KOPPO3UH Ha
CTPYKTYPY IOBEPXHOCTHOI'O CII0S METAJUINYECKOI0 MaTepHaa.

[TpakTruyeckas padora Ne 7. MccnenoBanue CTpyKTYpbl U MEXaHUYECKUX CBOMCTB
TEIJIOYCTOMYMBBIX CTaJIEH.

ITpakTruyeckas padora Ne 8. MccnenoBanue CTpyKTYpbl U MEXaHUYECKUX CBOMCTB
CIUIaBOB HAa OCHOBE HUKEJIA U KOOAJIbTa.

[TpakTruyeckas padora Ne 9. MccnenoBanue CTpyKTYpbl U MEXaHUYECKUX CBOMCTB
AKApPOCTOMKHX CTaleH.

ITpakTuyeckas padora Ne 10. MccrnenoBanue CTpyKTypbl 1 MEXaHUYECKUX CBOMCTB
OBICTPOPEKYILIUX CTaJEH.

ITpakTruyeckas padora Ne 11. MccrnenoBanue CTpyKTypbl 1 MEXaHUYECKUX CBOMCTB
cTaJiedl JJisl IITaMIIOBOTO MHCTPYMEHTA.

3.4.2. JlabopaTopHbIe 3aHATHUS
Y4eOHBIM IJIAaHOM HE MPEAYCMOTPEHBI

3.5 TeMaTuka KypcoBbIX IPOEKTOB (KypCOBBIX padoT)

VY4eOHbIM MJIaHOM He MPeAyCMOTPEHBI
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4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecIieYeHne

4.1 HopmatuBHble 10KyMeHTbI 1 'OCThI

I'OCT 1778-2022 «MeTaymonpoayKIus U3 cTajiel U criaBoB. MeTtautorpaduueckue
METO/BI ONPECTICHUS HEMETANTNIECKUX BKITIOUCHHI».

I'OCT 4543-2016 «MeTamonpoayKIys U3 KOHCTPYKIIMOHHON JISTUPOBAHHOM CTAJINY.

I'OCT 5632-2014 «JlerupoBaHHBIE HEPKABEIOIINE CTAIH U CIIaBBI KOPPO3ZHOHHO-
CTOMKHE, KaPOCTOMKHE U KaponpouHbie. MapKu.

I'OCT 5950-2000 «IIpyTku, 10JOCH 1 MOTKH U3 HHCTPYMEHTAIIbHOM JIETMPOBaHHOMN
CTaln».

4.2  OcHoBHasi IuTEpaTypa

1Jlaxtua  FO.M., JleonteeBa B.II. «MarepuanoBenenue»  YUeOHUK  JJIs
MaIIMHOCTPOUTENbHBIX BY30B — 2-€ W3JA. IMepepadoTaHHOe U JONOJHEHHoe — M.:
Mammnoctpoenue. 1980 — 493 c.

lNonpamreitn M.U.; I'paueB C.B.; Bekcinep FO.I'. «CnenuanbHbie CTalyd U CIUIABBI»
Y4eOHHK 151 MAIIMHOCTPOUTENBHBIX BY30B — M.: «MeTtamryprusi». 1985 — 407 c.

4.3  JlomoJHUTeJbHAs JUTepaTypa

1. Tomosur IO.M. Bsenenue B HaHorexHojoruwo / IO.M. TomoBun — M.: Usn-sBo
«MammHoctpoenue», 2003. — 112 c.

4.4  JaexkTpoHHBIE 00pa3oBaTelbHbIE PeCypPChl

https://online.mospolytech.ru/course/view.php?id=2831

DNeKTPOHHO-00pa30BaTENBHBIN PECYpC HAXOIUTCA B pa3paboTKe

4.5 JluumeH3MOHHOe W CBOOOJAHO pacHpocTpaHsieMoe NPOrpaMMHOe
o0ecrneyeHue

Ne HanmenoBanmue | Pazpadoruux IO HocrynHocTh Ccblika Ha Equnblii
(mpaBoobJsiafgatenb) | (IMIEH3HMOHHOE, | peecTpP POCCHMUCKHUX
cB00OIHO nporpamm st IBM n
pacunpocrpansieM | B/l (mpu Hammuum)
oe)
1. Moii Oduc 00O "HOBBIE JIuteH3nOHHOE https://reestr.digital.gov.r
OBJIAYHBIE u/reestr/301558/?sphrase
TEXHOJIOT'" 1d=943375



https://online.mospolytech.ru/course/view.php?id=2831
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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4.6  CoBpeMeHHbIe IPoheccHOHATbHBIE 0a3bl JAHHBIX U HH(OPMALHOHHBIE

CIIpaBOYHbIC CUCTEMBbI

MoJIUTEMaTHUeCKas peepaTUBHO-
2. | 6ubnuorpaduyeckas u
HayKOMETpUYECKas
(bubmuomeTpuyeckas) 6aza JaHHBIX

Hoctynn
Ne HaumenoBanue Ccblka Ha pecypc
oCTh
HNudopManmoHHO-CTIPABOYHBIE CHCTEMbI
1. |Mudopmaumonnsie pecypest Ceru http:// www.consultant.ru JloCTyIHO
Koncynsrantlntoc
JIEKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI
Jlanb https://e.lanbook.com/ JlocTymHa B CETH
1. Hutepuer 6e3
OTpaHUYCHUI
IPR Books https://www.iprbookshop.ru/ | loctymHa B ceTu
2. HHutepHer 6e3
OTpaHUYCHUHN
Ipodeccnonanbubie 0a3bl JAHHBIX
basa maHHBIX HAYYHOU DIIEKTPOHHOMN http://www:.elibrary.ru HocTtynHo
1. | 6ubnmorexu
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JHoctymHo

5. MarepuajbHO-TEXHHYECKOE 00ecreyeHue

Aymutopun kadenpsl «Metamnyprus» aBl204, aB1205, aB1206, aB1206a ocHarmieHsb!

HOYTOyKaMH, IPOEKTOPOM, IKPAHOM, YU€OHBIM MaTepHAIIOM.

6. MeToanyecKkue peKoMeH aluu

6.1 Meroanyeckue peKOMeHIAIUN /ISl MPeNoAaBaTeis M0 OPraHu3anuu

00y4eHust


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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[Tpu opranuzanuu y4yeOHBIX 3aHATUN (JEKUUH, CEMUHApPOB, MPAKTUYECKUX 3aHATHM,
71a00paTOPHBIX, CAMOCTOSITENIbHBIX U BBITYCKHBIX padoT, a TaKKe KypCOBOI'O IMPOEKTHUPOBAHUA)
CJIeZlyeT MCII0JIb30BaTh JIE€MEHThl MHTEPAKTUBHOIO OOYYEHHUs Ha BCEX ATallax Jylsl BOBJICUCHUS
CTYAEHTOB B ITpoLeCcC [T03HaHUA. J{J1s 3TOro 1esecoodpasHo UCIOIb30BaTh CIEAYIOIUE (POPMBI:

— JIMaIoroBOe 00ydeHHUe, B X0Jie KOTOPOTO OCYIIECTBIISICTCS B3aMMOACHCTBUE
IpenoaaBaTens U CTy/ACHTa;

— MOJICTTUPOBAHUE, TO €CTh BOCIPOU3BEICHUE B YCIOBUSX OOYYCHHUS IO
JAHHOWTUCIUIIMHE MPOILIECCOB, MPOUCXOASIINX B PEaIbHOCTH;

— KOMIThIOTEPH3AIHS o0yueHHs Ui WHTCHCU(UKAIUH "
pacHIMPEHUSIBO3MOKHOCTEH 00pa30BaTEILHOTO MPOIIeCca;

- HCIIOJIB30BAHUEC CPCACTB HAIJIAAHOCTU: CTCHAbI C KOMIIJICKTOM y‘~I€6HO-
METOAUYECKOM JIMTCPATYphl, IUJIaKaTbl II0 TEMaM, HATYPHBIC 06pa3u51, My.]lePIMeI[HfIHHe
CUCTEMBI, KAPTOTCKY y‘IC6HHX BHHGOCHaﬁHOB n BI/IILCO(bI/IJ'ILMOB u 1p.

6.2 MeToauyeckue yKa3aHus 1Jisl 00y4aloUXCs M0 OCBOEHHIO
AU CUUITHHBI

I[JI?I MaKCHMAaJIbHOM UHAUBUAYAIU3alUU JOCATCIbHOCTH CTYACHTA, VY4yeOHBIM IIJIaHOM
npeaycMaTpuBacTCAa BpEMsI JJI1 CaMOCTOSITEIIbHOM pa6OTI>I.

Cpenu OCHOBHBIX BHJOB CAaMOCTOSITEIBHOM pabOThl TPaJUIMOHHO  BBLAEISIOT:
TBOPUYECKYIO JESTENbHOCTh CTYAEHTa B AayAUTOPHM, IPU BHEAYJUTOPHBIX KOHTAaKTax C
IpernoAaBaTesieM Ha KOHCYJIbTallUSAX M JOMAIIHEH IOATOTOBKE K JIEKLUSAM, CEMHUHApCKUM U
IIPAKTUYECKUM 3aHATHUSM, 3a4eTaM M HK3aMEHaM, NPE3CHTAUMsAM M JOKJIaJaM; HalKMCaHue
pedeparoB, BBHIIOIHEHHE J1a00OPATOPHBIX M KOHTPOJIBHBIX paboT; ydacTUe B HAy4HOH paboTe u
np.

[enb caMmocTOSITENBHON PAOOTHI CTYIEHTA — OCMBICIEHHO M CAMOCTOSITENILHO paboTaTh
CHayajga C Yy4yeOHBIM MaTepuajoM, 3aTeéM C Hay4dyHOW HHQOpMalMen, 3al0KUTh OCHOBBI
CaMOOpraHu3allid ¥ CaMOBOCIIUTAaHUS C TEM, YTOObI TNPUBUTH YMEHUE B JajbHelIieM
HENPEPHIBHO MOBBIIIATH CBOIO MPO(ECCHOHATBHYIO KBATH(PHUKALHUIO.

ITnaHupoBaHue BpEMEHN HA CAMOCTOSTENIbHYIO paOOTy CTYAEHTaM JIy4dlle OCYLIECTBIATD
Ha BECb CEMECTp M IHpeAycMaTpuBaTh pEryilspHOE IOBTOPEHHE IPONHAEHHOrO0 Y4eOHOro
MmarepHaa.

I[J'IH Ooiee yTJ'Iy6J'IeHHOl"0 HU3YUCHUSA PCKOMCHAYCTCA HUCIIOJIB30BAaTh U31aHUA, YKA3aHHBIC
BCITMCKE JIOTIOJIHUTEIbHON JINTCPATYPBhI.

1. DoH/1 OLIEHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4YeHUsI
HJ'IH KOHTPOJIA YCIEBAEMOCTH M Kade€CTBa OCBOCHUA JUCHUITIMHBI HaCTOHHIeﬁ

IIPOrpaMMOM PEyCMOTPEHBI CIIETYIOLIUE BUIbI KOHTPOJIS:
- KOHTPOJIb TEKYIISH yCcreBaeMOCTH (TEKYIUi KOHTPOJIb, OHJIAIH TECTUPOBAHHS);
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- IPOMEXKYTOYHAsI aTTeCTalus (IK3aMEH).

7.2 IIkaja v KPUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHMsI

®opMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH.

[Mpomexyrounass arrectarus oOydaromuxcss B (opMe SK3aMeHa MPOBOJUTCSA IO
pe3ysbTaTtaM BBIIIOJHEHUS BCEX BUIOB y4eOHOW pabOoThl, MPEIyCMOTPEHHBIX YYEOHBIM IAHOM
M0 JAHHOW IUCHUIUIMHE (MOMAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3YNbTaThl TEKYILIETO KOHTPOJIS
ycleBaeMoOCTH B TeueHue cemectpa. OIleHKa CTENeHU JOCTHKEHHS O0y4aroluMUCS
IUIAHUPYEMBIX ~ pe3ylbTaTOB  OOy4YeHHs] [0  JUCUHUIUIMHE  (MOIYNI0)  MPOBOJIUTCS
npernojaBaTeneM, BEAYUIUM 3aHATUS [0 JAUCHUIUIMHE (MOAYNII0) METOAOM SKCIEePTHOU
oueHkd. Ilo uroraMm npomexKyToyHON arTecTalMM MO JUCUUIUIMHE (MOJYJIIO) BBICTABIIAETCS
OIICHKA «OTIUYHO», «XOPOILO0», «yTOBIECTBOPUTEILHOY» HIIA «HEYIOBJIECTBOPUTEILHOY.

O0s13aTenbLHBIMU YCIOBUAMHU IMOATOTOBKH CTYACHTA K HpOMe)KYTOqHOﬁ aTTcCTaluu
SABJIACTCA BBIITIOJIHCHUEC CTYACHTOM BCEX IMMPEAYCMOTPCHHBIX (bOPM TCKYLIETO KOHTPOJIA.

HIxkana Onucanue
OLICHUBAHUSA

BeimonHensl Bce BHIBI yuyeOHOH paboThl, NpPeayCMOTpEHHBIE paboueit
nporpaMMoil. CTyAE€HT JAEMOHCTPUPYET COOTBETCTBHE 3HAHWUN, YMEHUH,
HAaBBIKOB, IPEIYCMOTPEHHBIX IIpU HW3YYEHUM JUCLUMUIUIMHBI, OIEpUPYET
OTIMYHO PUOOPETEHHBIMU 3HAHUSIMHM, YMEHUSIMH, HaBbIKaMH, IPUMEHSET HUX B
CUTYallUsX TOBBIIIEHHOW ciokHOCTU. [Ipm 3TOM MOTyT OBITH JOMYIIEHBI
HE3HAUUTENIbHbIE OLIMOKHM, HETOYHOCTH, 3aTPYJHEHHs NMPH aHATUTHYECKUX
omepauusax, IEepeHOCe 3HAHMM WM YMEHHMM Ha HOBBIE, HECTAHJIApPTHBIC
CUTYaLUH.

Brimonnensl Bce  00s3aTeNIbLHBIE yYCiI0oBUA  MOATOTOBKM CTYACHTA K
IIPOMEKYTOUYHOM aTTECTAllMH, PEyCMOTPEHHBIE TPOTrPAMMOM I CLIATIIINHBL.
OOyyaromuiicss JEMOHCTPUPYET YAaCTUYHOE COOTBETCTBUE CIEIYIOIINX
3HAaHUU: OCHOBHBIX crioco6oB OMJI, Teopuu TpPOIECCOB, HO JOMYCKAOTCS
HE3HAYUTENbHbIE OMMOKH, HETOUHOCTH, 3aTPyIHEHUS MPH aHATUTHYECKUX
onepanusx.

Xoporo
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BremonHeHsl Bce 00s3aTenbHBIC  YCIOBHUS TMOATOTOBKH  CTYISHTa K
MIPOMEKYTOUHOM aTTeCTallUU, MPETyCMOTPEHHBIE TPOTrPAMMOMN TUCITUTIIIMHBL.
OO0yyarmuiicss JIEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE CIIEIYIOIINX
VnoBneTsopu- | 3HAHHH: OCHOBHBIX cnocoboB OMJI, teopum mporeccoB. Jlomyckarorcs
TEIBHO 3HAYUTEIbHBIC ONIMOKH, TPOSBIISIETCS HEIOCTATOYHOCTh 3HAHUM, O PAILY
MoKa3aTesie, 00yJaroIMiCs UCIIBITBIBACT 3HAYNTEIbHBIC 3aTPYIHEHUS TPH
OTNIEPUPOBAHUH 3HAHUSIMH IIPH MX MTEPEHOCE Ha HOBBIC CUTYAIIUH.

He BbimonHeHbl o00s3aTeibHbIE YCIOBUS IMOJATOTOBKM  CTyJIEHTa K
IIPOMEXYTOUHOM aTTecTalluy, IPEeLyCMOTPEHHBIE IIPOrPaMMON IUCLUIIIVHBI,
NJIN CryneHT AEMOHCTPUPYET HENOJIHOE COOTBETCTBUE 3HAHMM, YMEHUH,

HAaBBIKOB, IPENYCMOTPEHHBIX MPU H3YYEHHH JUCLUUIUIMHBI, JOMYCKAKTCA
Heynosnerso-

PUTEIBHO

3HAYUTENNbHBIC OIMMOKM, TPOSBISETCS  OTCYTCTBHE 3HAHUM, YMEHUH,
HaBBIKOB II0 psAy II0Ka3aTeiaed, CTYIEHT WCIBITBIBACT 3HAYUTEIbHBIC
3aTPyJAHEHMS IIPU ONIEpPUPOBAHUM 3HAHMAMHU U YMEHUSMU IIPU UX MEPEHOCE
Ha HOBBIE CUTYallUH.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyuuii KOHTPOJIb
B mnpouecce oOyueHMsS HCMOJIB3YIOTCSI OLIEHOYHBIE CPEACTBA PYOEKHOro KOHTPOJIS

YCI€BAEMOCTHU U TPOMCIKYTOYHBIX aTTe()TaIlI/II\/'I " CIICAYIOIIHUEC BUABI CaMOCTOSTCIbHOU pa6OTI>IZ

—  4YTeHHE  PEKOMEHAYeMOW JTUTEPaTypHI OpH  TOATOTOBKE K
JICKOIUOHHBIM,ITPAKTHUYCCKUM U CaMOCTOATCIIbHBIM (KOHTpOJ’II)HI)IM) 3aJaHUAM,
—  OIaHKOBOE U KOMIBIOTEPHOE TECTUPOBAHUE;
—  pedepartsl, noknaasl Ha CHK.
[TmanupoBaHKe BpEMEHH Ha CAMOCTOSATENBHYIO pa0OTy CTyIEHTaM JIy4llle OCYIIECTBISTh
HAa BECh CEMECTp M TMpelycMaTpUBaTh PETYISIPHOE MOBTOPEHHE TMPOMJICHHOTO Y4eOHOro
MaTepuana.

Jliia Gonee yriiyOJI€HHOTO U3YY€HHUs PEKOMEHAYETCsl UCIIONIb30BaTh U3JaHUs, yKa3aHHbIE
B CITUCKE JIOMOJIHUTENIbHOMN JIUTEPATYPHI.

21.]'[5[ pacIInpCHUA 3HAHUHN CJICOYET HCIOJIBb30BATH TAKXKC CBCACHUA, ITOJYUCHHBIC H3
I/IHTepHeT-I/ICTO'-IHI/IKOB Ha COOTBCTCTBYIOIIUX caﬁTax, a TaKKC MMPOBOJUTH IMOUCK B pa3JINYHBIX
CHUCTCMAaX, TaKHUX KakK Yandex, Rambler, " TOJIb30BAThCA CIICHUATIN3UPOBAHHBIMU CaﬁTaMH,
TaKUMH Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu apyrumu,
PCKOMCHAOBAHHBIMH MPCIIOAABATCIIEM HA JICKHUOHHBIX 3aHATHUAX.



http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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7.3.2. [IpomexxyTovHas aTTeCcTamus
[lepevyeHb KOMIIETEHIIMI C YKa3aHUEM ITAroB UX (POPMUPOBAHUS B MPOIECCEOCBOCHHUS

00pa30BaTeNbHOMN IPOrpaMMBl.

B pesynbrare OCBOCHUS JUCLUATIIINHBI (Mozyns) bopmupyroTcs
CJIEAYIOIINE KOMIIETCHIINH:

Koxa B pe3yabTare ocBoeHUs1 00pa30BaTEJIbHON MPOrPaMMbI
KOMIIETEeHI[MH o0yuawuuiicsa01:KeH 00J1a1aTh

I1K-1 CrnocoOHOCTBhIO  BBIOMpATh  METOJbl  IUJIAHUPOBAHUS, IOJATOTOBKH WU
[MPOBEACHUS HCCIACAOBAaHUMN, HAOJNIOACHWH, WCIBITAHUA, W3MEPEHUH U
[MPUMEHATHh UX Ha MPaKTUKE, aHATM3UPOBaTh, 00padaThIBaTh U MPEICTABIAThH
€3YJIbTaTHI

[1K-2 CriocoOHOCTBIO ~ BbIOMpaTb METOJbl IUIAHUPOBAHUS, IOATOTOBKH U
[MPOBEACHUS HCCIACAOBAaHUMN, HAOJNIOACHWM, WCIBITAHUA, W3MEPEHUH U
[MPUMEHATHh UX Ha MPaKTUKE, aHATM3UPOBaTh, 00padaThIBaTh U MPEJACTABIATH
€3yJIbTaTHI

B mpouecce OCBOCHUA O6paSOBaTeJ'IBHOI71 nporpamMmbl JaHHBIC KOMIICTCHIIMHM, B TOM

YHUCJIC UX OTACIBbHBIC KOMIIOHCHTEI, (1)0pMpr}OTC$I IIO3TAITHO B XOJ€ OCBOCHHUA O6yanOHIHMHC$I

JUCIUIUIMH  (MOJTyJieH), TPAaKTHK B COOTBETCTBHU C YUYEOHBIM IJJAHOM M KaJICHIAPHBIM
rpaduxoM yueGHOro mporecca.

ocoarwnE

CTaJIgX.

KOHTpO.]II)HbIe BOIIPOCHI 1JIsA l'lpOMe)KyTO‘-lHOﬁ arrecranuu

Knaccudukarust nerupyromumx 3I1eMeHTOB U CTalleH.

BiusiHue nerupyronmx 31eMeHTOB Ha KpUTUYECKHE TOUKHU B CTaISAX.
Meramtyprudeckoe KauecTBO CTajei.

WHTepMeTanuiHble COETUHEHNs B CTAIISX.

OO0pa3oBaHue aycTeHUTAa NPU HarpeBe JIETMPOBAHHbBIX CTaJIeH.

[TepauTHOE, MPOMEXYTOUHOE M MApTEHCUTHOE MPEBPALICHUS B JIETMPOBAHHBIX

OTtnyck 3aKkajaeHHON CTallu.

CrtpoutesnbHbIe CTAIH.

Cranu 1715 X0JIOAHOM IITaMIIOBKU U IIPYKUHHBIE CTAJIH.
VYnydniaeMele JIESTUPOBaHHBIE CTAJIN.

Cranu 1715 eMEeHTaluy U a30THPOBAHUS.

MapTeHCUTO — CTaperonIue CTaju.

IToAMNUITHUKOBBIE CTAIIN.

BBICOKOITPOYHBIE CTANIHN.

KOHCTpyKIIMOHHBIE CTATIN CIIELIMATIBLHOTO Ha3HAYEHUS.
OCHOBBI JIETUPOBaHUSI KOPPO3UOHHOCTOMKHX CTaJIEH.
MexkpucTaIUIUTHAS. KOPPO3HsL U KOPPO3UOHHOE PACTPECKUBAHMUE.
CBolicTBa U Ha3HAUYE€HHUE KOPPO3UOHHOCTOMKHX CTaJIeH.
OCHOBBI KapONPOYHOCTH.

TennoycToiunBbIe CTAN.



21.
22.
23.
24,
25.
26.
217.
28.
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AYyCTEHHUTHBIE KapOIIPOYHBIE CTAJIH.

CriaBbl HA OCHOBE HUKEINS U KOOabTa.

HNuctpymenTanbHble ctand. OCHOBHBIE CBOMCTBA U KIACCU(DUKALIMSL.
Cranu 115 pexyuiero MUHCTpyMEHTa.

beicTpopexyimue crany.

[[IramnoBsIe cTANH.

Cranu 11 pexyniero HHCTpyMEHTa.

KoppOo3nOHHOCTOMKHE CIIIaBbI HA KEJIC30HUKEIIEBON U HUKEIIEBOM OCHOBE.



