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JIner akTyanusanuu padodeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o00peHa s peanusaruu B 2027 - 2028
yueOHOM ToJTy Ha 3aceannu Kageapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHUATIOBEICHUS

[Iporokom ot 20 r. Ne

3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MATEPHAIOBEICHHSI

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron




1 Leau ocBOeHMS TUCHUNIIHMHBI (MOIYJIA)

N3noxeHune npeacTaBieHuil O CTPOCHUH, CBOMCTBaX U MPUMEHEHHH COBPEMEHHBIX
KOHCTPYKLIHMOHHBIX U HHCTPYMEHTAJIbHBIX MaTEePHUaIOB, METO/IaX YIPABICHUS KOMILUIEKCOM
CBOMCTB U MPHUHIIMIIAX UX BbIOOpA JJI MPAKTHUYECKOr0 MPUMEHEHHUs B TPO(eCcCUOHATIBLHOM
NeSITeIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuurmmmaa CoBpeMEHHbIE KOHCTPYKIIMOHHBIC U MHCTPYMEHTAIbHBIC MAaTEPUAIIBI
BXOJIUT B YaCTh Y4€OHOTO TIaHa (POPMUPYEMYIO yH4aCTHUKaMHU 00pa30BaTeIbHBIX
OTHOIIICHUI 00Pa30BaTEILHON MPOTPAMMBI.

JIist u3ydeHwusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILTNH/ TPAKTUK:

CoBpeMeHHbBIE METO/IbI UCCIICIOBAHMS MATEPUAIIOB M ITPOIIECCOB

[TpuknamHas TepMOJIMHAMUKA U KUHETHKA

3HaHus (YMEHUs, BIIAJICHUS ), TOTYYCHHBIC TP U3YYCHUH JAHHOUW TUCIIUTUTAHBI
OyayT HeOOXOAUMBI [T U3YUSHHUSI TUCIIUTUTHH/TIPAKTHK:

[ToaroToBka K mporeaype 3aiuThl U 3alUTa BBITYCKHOW KBATH(PUKAIIMOHHON
paboThl

[ToaroToBka K caaye u cada rocyJapCTBEHHOTO SK3aMeHa

[Tpon3BoICTBEHHASI IPAKTUKA, HAYYHO-UCCIICAOBATEILCKas paboTa

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIsl) ¥ IVIAHUPYeMble Pe3yJIbTAThl 00y4eHu sl

B pe3ynbrare ocBoeHus aucuuIuinebl (Moayis) «CoBpeMEHHbIE KOHCTPYKIIMOHHBIE
Y MHCTPYMEHTAJIbHBIE MaTePHAIIBD» 00YyJaIOUIHiCs JOIDKEH 00J1a/1aTh CIeTyIOIUMHI
KOMIIETEHIUSIMHU:

Kon nnaukaropa WNHnukaTop JOCTHIKEHUS KOMITCTCHITHI

[1K-4 CnocobeH npoBOIUTh aHATN3 TEXHOJIOTMUYECKUX MPOLIECCOB AJIsi BEIpAaOOTKH
MIPeITI0KEHUH 110 YIIPaBJICHHUIO KAY€CTBOM M CBOMCTBAMH MPOAYKLIHU

[1K-4.1 3HaeT: COBPEMEHHbIE METO/Ibl MCCIIE0OBAHNS MAaTEPUAIIOB U MTPOLIECCOB;
METAJUIOBEIYECKHE OCHOBBI TEXHOJIOTHYECKUX ITPOLIECCOB IPOU3BOCTBA
W3/1e]INI; COBPEMEHHBIE KOHCTPYKIIMOHHBIE U HUHCTPYMEHTAJIbHBIE
MaTepurabl; METOABLI MOBBINICHUA Ka4€CTBA NPOAYKIIUA
MOI[H(bHHHpOBaHI/IeM HX MOBCPXHOCTH; TCXHOJIOTHYCCKHEC MMPOUCCCHI, UX
BJIMAHHUEC HAa KAUYCCTBO MPOAYKIHUH,; TEXHOJOTHUYCCKUC IMTPOLECCHI,
IMPUHOHUIBI UX KOMIIBIOTCPHOTO MOACITIUPOBAHUA U BJIMAHHUEC HA KAYCCTBO
IpoAYKIHH,; TCXHOJIOTMYCCKUE TPOUCCChI, MPUHIUIIBI TIOCTPOCHUA UX

U (POBBIX IBOMHUKOB; aBTOMaTU3UPOBAHHbBIE TEXHOJIOTUYECKUE
arperarbl MPOKaTHOT'O MTPOU3BOJICTBA

[1K-4.2 YMeeT: npoBOIUTE aHAJIN3 TEXHOJIOTMUYECKHUX MPOIIECCOB 1Jis BEIPAOOTKHU
MPEAJIOKEHUH IO YIIPABICHUIO KaUECTBOM M CBOMCTBaAMU IPOAYKIINH,
HCIIONIB3Ys] COBPEMEHHBIE METOBI HCCIIEOBAHUS MaTEPUAJIOB U

MIPOLIECCOB, KOMITBIOTEPHOE MOJIETMPOBAHUE U IU(PPOBBIE TEXHOIOTHU

IK-4.3 Nmeer nmpakTHUeCKUI OMBIT: aHATN3a TEXHOJIOTMUECKHUX MPOIIECCOB ISt
BBIPA0OTKH MPEAJIOKESHUN TIO YIIPABICHUIO KAYECTBOM U CBOMCTBAMHU
MPOAYKIIMH, UCTIONb3YSl COBPEMEHHBIE METOIbI UCCIEIOBAHUS
MaTepuaioB U MPOIECCOB, KOMIBIOTEPHOE MOJICTIMPOBAHUE; aHAIN3a
TEXHOJOTHYECKUX MPOIIECCOB A Pa3pabOTKH TpeOOBAHUMN K

1M (pPOBOMY TBOMHHKY

I1K-5 CnocobeH nccnenoBaTh NPUMEHEHUE UHTEIUIEKTYAIbHBIX CUCTEM JJISl pa3InYHBIX
MPEAMETHBIX 00OJlacTei




IIK-5.1

I/Iccne;[yeT HaImpaBJICHUA MIPUMCHCHUSA CUCTEM UCKYCCTBCHHOTO
HUHTCJUICKTA JJIA pa3JIMYHBIX MPCAMCTHBIX oOacreit

3HaeT: HaItpaBJICHUA Pa3BUTUA CUCTEM UCKYCCTBCHHOT'O MHTCIIJICKTA,
MCTOAbI ACKOMITIO3UIIMH PCIIACMBIX 3aa4 C UCITIOJIb30BaAHUCM
HCKYCCTBCHHOI'O MHTCJIJICKTA,

Ymeer: OCYHICCTBJIATH ACKOMITIO3UIIUIO PCIIACMBIX 3a/ia4d €
HCIIOJIb3OBAHHUEM UCKYCCTBCHHOI'O MHTCIIJICKTA

I1K-5.2

BriOupaer KOMITIEKCH METOI0OB U MHCTPYMEHTAJIbHBIX CPEJCTB
HCKYCCTBEHHOI'O MHTEJUIEKTA JUIsl PELEHMs 3a]1a4 B 3aBUCIMOCTH OT
0COOEHHOCTEH peIMETHON 00J1acTH

3HaeT: METO/Ibl U HHCTPYMEHTAJIbHbIE CPEJCTBA CUCTEM UCKYCCTBEHHOIO
MHTEJUIEKTa, KPUTEPUHU UX BBIOOPA U METO/Ibl KOMIUIEKCHPOBAHUS B
paMKax IPUMEHEHUs] HHTEIPUPOBAHHbBIX THOPUIHBIX HHTEIEKTYalbHbBIX
CHCTEM pa3IMYHOI0 Ha3HAuCHMS;

VYMeer: BBIOMpPaTh U KOMIUIEKCHO IPUMEHSTh METOAbI U
WHCTPYMEHTAJIbHBIE CPE/ICTBA CHCTEM HCKYCCTBEHHOTO MHTEIUICKTA,
KpUTEPUHU UX BBIOOPA;

Hmeer npakTHYECKHIA OTIBIT: TPUMEHEHHUS HHCTPYMEHTAIBHBIX CPEICTB
CHCTEM MCKYCCTBEHHOT'O MHTEIUIEKTa B METAJUTYPrHUECKUX TpOoIleccax u
METaJJIOBE/ICHIH; HAIMCAHUS POrpaMM Ha si3bike Python; moabopa
WHCTPYMEHTAIBHBIX CPEJICTB CUCTEM UCKYCCTBEHHOT'O MHTEIICKTA JIIS
METAJUTYPrHYECKON IPOMBIIIJICHHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 41,25 akaj. yacos:
— aynuTopHas — 38 akajl. 4acos;
— BHeayauTopHas — 3,25 akaJl. 4acos;

— camocTosTenbHas pabora — 103,05 akaz. gacos;

— B (popme npakTudeckoil moarotoBku — 0 akai. vac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas paboTa E z DopMa TeKyIero
& =
5 B aKaJl. yacax 3 Bug KOHTPOJIS
Pasnen/ tema 3 ( A ) 8§ . P Koz
g & © | caMOCTOSITENbHON | yCIIeBaeMOCTH U
JUCLUATUINHBI 3 [~ . | xommerenyu
3 g g paboThI MIPOMEKYTOUHOH
Tlex mal. | mpaKT. e aTTeCTalnuu
3aH. 3aH. | O &
1. Beenenue
1.1 CoBpemennsie
TEHJICHLIUU Pa3BUTUA IK-4.1, TIK-
JICHILIH P Nzyuenne )
CO3/1aHUA U TIPUMEHEHUS 4.2, T1K-4.3,
3 2 TEOPETUYECKOTO | HE MPeryCMOTPEHO
KOHCTPYKI[UOHHBIX 1 IIK-5.1, TIK-
MaTepHaia
WHCTPYMEHTAJIBHBIX 52
MaTepHajoB.
HWroro no pazaeny 2
2. OCHOBHBIE IOHSTHUS B 00JIACTH
CO3JIaHHSI BEICOKOIIPOYHBIX
HHU3KOJIETUPOBAHHBIX CTaJlei
(BHC)
2.1 AxtyanbHOCTb
MIPOM3BOJICTBA
BBICOKOITPOYHBIX
HHU3KOJITUPOBAHHBIX CTaJIei
(BHC). Obnactn
npumenenus. U3 ucropuu Nzyuenue
CO37aHUA U TIPUMEHEHHS TEOPETUYECKOTO TectupoBanue I1K-4.1, TIK-
BHC u 3 2 2 8 MaTepuana; Brimonnenue 4.2, 11K-4.3,
MHKPOJIETHPOBaHHBIX MIOJITOTOBKA K nHauBuayansHoro | IIK-5.1, ITK-
craneit (MJIC). KOHTPOJIBHBIM 3aJlaHus 52
Knaccupukanus BBeaeHus MEPOIPUATHAM
MaJbIX J0OaBOK
JICTHPYIOLIMX 3JICMEHTOB
(JID). OcHoBHbIC
koHuenuuu co3aanus BHC
u MJIC
HWroro no pazaeny 2 2 8
3. TeopeTnuecKkue OCHOBBI
ynpounenuss BHC
3.1 MexaHu3MbI Nzyuenue TectupoBanue I1K-4.1, TIK-
YIPOUYHEHUS 3 2 2 13.05 | TeopeTnieckoro Brimonnenue 4.2, TIK-4.3,
HU3KOYTIIEPOAUCTHIX ' Marepuana, naauBuayaneaoro | I1K-5.1, TTK-
craneil. BnusHue MIOJITOTOBKA K 3aJlaHus 52




JICTUPYIOIIUX 2JIEMEHTOB Ha

CTPYKT U CBOMCTBa KOHTPOJIbHBIM
PYKTYPY MEpONPHUATHSIM
cranei
HWroro no pazaeny 13,05
4. OCHOBBI TEXHOJIOTUH
npousBojcrsa BHC
4.1 OcHOBHBIE TIOHATHS B
00J1aCTH TEXHOJIOTHU
IPOU3BOJICTBA W3zyyenue
BBICOKOIIPOYHBIX CTaJIeH. TEOPETUIECKOTO TectupoBanmue [IK-4.1, TIK-
TepMoMexaHHYeCKast 3 14 MaTepHana; BeinonHenue 4.2, TIK-4.3,
obpadotka (TMO). MOJITOTOBKA K unanBuayansHoro | TIK-5.1, ITK-
KonTponupyemast mpokaTka KOHTPOJIbHBIM 3aJaHus 5.2
(KII). KonTponupyemas MEPONPUATHAM
MPOKaTKa ¢ YCKOPEHHBIM
oxnaxaenueM (KIT ¢ YO)
HWroro no pazaeny 14
5. Bp100p MUKPOJIETUPYIOIIUX
3nementoB (MJID)
5.1 Ponp
MUKPOJIETUPYIOLIUX W3zyyenue
anemenToB (MJID). TEOPETUIECKOTO TectupoBanue [IK-4.1, TIK-
Ocobennoctu MJID. 3 14 MaTepHana; Brmonnenue 4.2, TIK-4.3,
dopmupoBanue 1 MMOATOTOBKA K naguBuayansHoro | I1K-5.1, TIK-
pacTBopeHHe KapOHUI0B U KOHTPOJIbHBIM 3aJaHus 5.2
HuTpunos MJID B MEPOIPUATHAM
ayCTEHHUTE.
Wroro no pazneny 14
6. Bimstane MJID Ha
(hopMHpOBaHUE CTPYKTYPHI U
CBOMWCTB
6.1 Baustuue MJID Ha
a3Mep 3epHa ayCTEHHUTa U
P P 3¢p Y N3yuenune
KUHETHUKY
eKpHCTATH3ALIN TEOPETUYECKOTO TectupoBanue IK-4.1, IIK-
PEKp MaTepuania; Brinosninenue 4.2, T1IK-4.3,
ropstiueie)OpMUPOBAHHOTO 14
MOATOTOBKA K unpusunyansHoro | IIK-5.1, ITK-
aycreHuTa. OcOOEHHOCTH Y-
KOHTPOJIbHBIM 3aJaHus 52
o, npespatenus 8 MJIC.
MEPONPHUITHSIM
Jucnepcuonnoe
ynpouHernue B MJIC
Wroro no pazneny 14
7. OCHOBHBIE TPYIIIBI
KOHCTpYKIHOHHBIX BHC
7.1 MukponerapoBaHHEIE
KOHCTPYKIIMOHHBIE
BLICOKIZ)}l; Lz)qHLIe TpyOHBIE syuerue
p Py TEOPETUYECKOTO TectupoBanue IK-4.1, TIK-
CTaJIN M CTAIA JUIS
Marepuana; Brinonnenue 4.2, 11K-4.3,
ABTOMOOTHJIECTPOCHHSI. 20
MOATOTOBKA K naauBuayaneHoro | I1K-5.1, TIK-
MuxkponerupoBaHHas JIUTast
KOHTPOJIbHBIM 3aaHust 5.2
KOHCTPYKIIOHHAsI CTaJb.
MEpONPHUSITHSIM
MHuUKpOIerupoBaHHas
MHCTPYMEHTAJIbHAS CTalTh.
HWroro no pazaeny 20
8. OCcHOBHBIE TPYIIIBI
COBPEMEHHBIX
MHCTPYMEHTAIbHBIX MATEPHAJIOB
8.1 Knaccudukanms Nzyuenue TectupoBanue I1K-4.1, TIK-
COBPEMEHHBIX 20 TEOPETUYECKOTO Brinonnenue 4.2, T1IK-4.3,
MHCTPYMEHTAJIbHBIX MaTepHana; unnusunyansaoro | IIK-5.1, ITK-
MaTepuaoB. MOATOTOBKA K 3aaHusI 5.2




HHcTpyMeHTalbHbIE CTallN.
TBepble CIIABHIL.
MuHepanokepaMUKa.
CBepxTBep/ible MaTepPUAIIBL.

KOHTPOJIBHBIM
OO6nactu NpUMEHEHHUSI.
MEPOTPHUSITUSIM
OCOOCHHOCTH TPUMEHEHHUSI.
Br100p MHCTpYMEHTAIBHOTO
Marepuana Win
MU3HOCOCTOWKOTO MOKPBITHS
Htoro mo pa3sneny 3 3 20
9. DKk3ameH
Nzyuenne
TEOPETUIECKOTO [IK-4.1, TIK-
9.1 DK3aMeH 10 Kypc Marepuaina, Ok3aMeH 4.2, TIK-4.3,
’ ypey MOATOTOBKA K IIK-5.1, TIK-
KOHTPOJIbHBIM 52
MEPOTPHUITHIM
Wroro no pazneny
103,0
Hroro 3a cemectp 19 19 5 JK3aMeH
Wroro no aucuumuize 19 19 103,0 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu npoBeneHnn y4eOHBIX 3aHITHI TTPEToJaBaHue TUCIUTLUINHBI «COBPEeMEHHBIE
KOHCTPYKLUHMOHHbBIE U HHCTPYMEHTAJIbHBIE MAaTEPUAJIB» PEATU3YETCS C UCIOJIb30BAHUEM
PE3yNIbTaTOB HAYYHBIX UCCIICIOBAHUH, POBOIMMBIX Ha Kadeape, a TaAKKe B IIEHTPE
KOJUIEKTUBHOTO Mojb30Banust MI'TY, B TOM uucie ¢ y4eTOM PErioHalbHBIX 0COOCHHOCTE!
npodeccrnoHabHOM JIeATEILHOCTH BBITYCKHUKOB U MOTpeOHOCTel padoTomareneit (MMK,
MMK-METU3, benmar u ap.).

B npornecce npenogaBanus AucuUIunHbl «COBpeMEHHbIE KOHCTPYKIIMOHHBIE U
WHCTPYMEHTAJIbHBIE MATEPUAIIB» IPUMEHSAIOTCS TPAIULIMOHHAS, UHTEPAKTUBHAS U
MH()OPMAMOHHO-KOMMYHHKAIIMOHHAsI 00pa3oBaTeNbHbIe TeXHOJIOTHH. [Ipy HCIonbp30BaHIH
TPaIUIIMOHHBIX 00PA30BATEIIbHBIX TEXHOIOTHI Y4eOHbIC 3aHATHS BBITIOIHSIOTCS B (hopMe
MH()OPMAIMOHHBIX JISKIIUN U MPAKTUYECKUX PabOT. DTa TEXHOJIOTHUS COYETACTCS C
MCIOJIb30BaHNEM MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHH,
KOT'/1a JICKITUH TPOBOJISATCS B (hOpMe JICKIHI-BU3yalTU3aluid, TIPU PeaTu3allii KOTOPBIX
U3JI0’KEHUE COJIEPIKAHUS COMTPOBOXKIAETCS PE3EHTALMEN ¢ IeMOHCTpalueil yaeOHbIX
MarepuaioB, MPEACTaBICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMAX, B TOM YHCIIE
WUTIOCTPATUBHBIX, IpaUUeCcKuX, ayiuo- U BUICOMATEPHAIIOB.

JlexuMOHHBIN MaTepHual 3aKpEIUISIETCS B X0/1€ PAKTUYECKUX 3aHITHI, HA KOTOPBIX
BBIIIOJIHSIKOTCA TPYIIIOBBIE WIM UHIUBUAYaIbHBIE 3aaHUS 1O NpoilaeHHOU TeMe. [Tpu
MIPOBEICHUH MPAKTUYECKUX PAOOT HCIONIb3yeTCsl MHTEPAKTUBHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH, YTO MPEJI0IAracT akTUBHOE U HEJIMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB
U JOCTH)KEHHE Ha 3TOI OCHOBE TUYHOCTHO 3HAYUMOTO ISl HUX 00pa30BaTeIbHOTO
pesynbrata. Mcnonb3yercs Takxke pa300p KOHKPETHBIX CUTYalM ¢ IENbI0 (JOPMUPOBAHUS U
pa3BUTUA MTPO(HEeCCHOHATBEHBIX HABBIKOB 00YYarOIINXCS.

Peanu3zanus KOMIETEHTHOCTHOTO MOAX0/1a IPEAYCMaTPUBAET UCIIOJIb30BAHUE B
y4eOHOM MPOLIeCCe AKTUBHBIX M MHTEPAKTUBHBIX ()OPM MIPOBEICHUS 3aHSATHI B COYETaHUU C
BHEAyIUTOPHOI paboOTOM ¢ 1eNbio (OPMUPOBAHUS U PA3BUTHSI MPOPECCUOHAIBHBIX HABBIKOB
00y4aroIuxcs.

CamocTtosTenbpHas paboTa CTYACHTOB HaIpaBlieHa Ha CAaMOCTOSTEIbHOE N3yUeHUE
y4eOHOW U HAyYHOU JTUTEpaTyphl, @ TAK)KE CAMOCTOSITEIbHYIO TPOPabOTKY TeM B MPOLIecce
MOJATOTOBKH K TEKYILLEMY U IIPOMEKYTOUYHOMY KOHTPOJISIM.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHas1 IMTEpPaTYpA:

1. l'anmumos, 3. P. CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTePHAIIbI IS
MAaIIMHOCTPOeHHs: yaeOHoe mocodue / 3. P. 'ammmos, A. JI. AGxymnuH. — 3-€ U311, cTep.
— Cankr-IlerepOypr : Jlanp, 2020. — 268 ¢. — ISBN 978-5-8114-4864-7. — Tekcr:
ANeKTPOHHBIN // JlaHb: anekTpoHHO-0MOmMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/126707 (nara oopamienus: 10.01.2026). — Pexxum poctyna: s
aBTOPH3. NIOJI30BATENIEH.

2 3ybapes, FO. M. CoBpeMeHHbIe HHCTpYMEHTANIbHBIE MaTepHalibl : yueOHuk / FO. M.
3ybapeB. — 2-e u3., uctp. u nom. — Cankr-IlerepOypr : Jlanp, 2022. — 304 c. — ISBN
978-5-8114-0832-0. — TekcT : 2MeKTpOHHBIN // JIaHb : AIeKTPOHHO-OMOIMOTEYHAST CUCTEMA.
— URL.: https://e.lanbook.com/book/210758 (mara obparuenus: 10.01.2026). — Pexxum
JIOCTYTA: JUIsl aBTOPU3. MOJIb30BaTENeH.



https://e.lanbook.com/book/126707
https://e.lanbook.com/book/210758

3. Ky3nenos, B. I'. HoBble KOHCTpYKIIMOHHBIE MaTepHualibl : yueOHoe mocodue / B. I
Kysznenos, I'. A. AmunoBa. - Kazans : KHUTY, 2020. - 472 c. - ISBN 978-5-7882-2812-9. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/1899618 (nmata
obpamienust: 10.01.2026). — Pexwum qoctyna: mo moamnucke.

0) JonosHuTebHAS JJUTEpaATYypA:

1. KoHCTpYyKIIMOHHBIE CTalU | CIUIaBHI : yued. mocobue / I'. A. Bopobbesa, E. E.
CknannoBa, A. @. Jleonos, A. A. Ycrunosa. - Mocksa : Uadpa-M; Znanium.com, 2016. -
440 c. - ISBN 978-5-16-105096-5 (online). - Tekcr : anekrponHsIit. - URL:
https://znanium.com/catalog/product/563296 (nara oopamenus: 10.01.2026). — Pexxum
JIOCTYTIA: 110 TOJATKCKE.

2. TpaauIIMOHHBIE U MEPCIIEKTUBHBIC CTAJIN IS CTPOUTEIHCTBA MATHCTPAITBHBIX
razoHedrenpoBoaoB : MoHorpadus / JI. A. Ebumenko, O. 1O. Enaruna, E. M.
Breimemupckuii [1 ap.]. - Mockga : Jloroc, 2020. - 316 c. - ISBN 978-5-98704-573-2. -
Texkct : anexTponnsiid. - URL: https://znanium.com/catalog/product/1214446 (nata
obpamenust: 10.01.2026). — Pexxum mocTyrma: 1Mo moarucKe.

3. Bonkoron, I'. M. CoBpeMeHHBIE TPOIECCH TOPOIIKOBON METAJLTYPruu : yueOHoe
nocobue / I'. M. Bonkoron, K. B. Epemeena, /1. A. JlenoBckoii. - Mocksa ; Bosora :
Nudpa-NUnxenepus, 2020. - 208 c. - ISBN 978-5-9729-0509-6. - TekcT : 3JIeKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1168590 (mata o6parmienus: 10.01.2026). —
Pexxum noctyna: mo nmoamnuckeo.

4. ITuxynos, M. B. CoBpemenHbIe mpoOIeMbl MaTEpUaIOBEICHUS U METAJUTYPruH :
KpUCTANTU3alMOHHbIE Tpo1iecchl : yueOHoe nmocodue / M. B. Ilukynos, B. E. baxxenos. -
Mocksa : U3na. lom MUCuC, 2016. - 95 c. - ISBN 978-5-87623-980-8. - Tekcr :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/1223176 (nara oOparieHus:
10.01.2026). — Peskum A0CTyMA: 11O MOIIMTUCKE.

5. Tony6uoB, B. A. MoauduiupoBanue 1 MUKpOJIETHPOBAHUE CTAJH JIJIS1 OTIUBOK U
cnutkoB : MoHOTrpadus / B. A. T'ony6uoB. - Mocksa : Madpa-Unxenepus, 2023. - 356 c. -
ISBN 978-5-9729-1217-9. - Tekcr : anekTponHsIit. - URL:
https://znanium.com/catalog/product/2085947 (mata oOpamenus: 10.01.2026). — Pexxum
JOCTYMA: 1O TOITUCKE.

6. [Ipotacos, A. B. PapunupoBanue cranu B mpoliecce pa3iuBKy : MoHOTrpadus / A.
B. Ilporacos, b. A. Cusak, JI. A. CmupHOB. - Mocksa ; Bonoraa : Unadpa-Unxenepus,
2023. - 328 c. - ISBN 978-5-9729-1159-2. - TekcT : anekrpoHHsbId. - URL:
https://znanium.com/catalog/product/2098539 (mata oOpamenus: 10.01.2026). — Pexxum
JOCTYTMA: MO TOITUCKE.

7. CrienmanbHbIC CTaIU U CILIaBbl: YueOHoe mocooue / KoBanesa A.A., Jlomaruna
E.C., Anuxuna B.U. - Kpacnosp.:CDVY, 2016. - 232 c.: ISBN 978-5-7638-3470-3. - Tekcr :
anektponHbId. - URL: https://znanium.com/catalog/product/967770 (marta oOparieHus:
10.01.2026). — Pexum poctymna: mo moAImucKe.

B) MeTonnueckne yKa3anus:
3. CKaHupyoLWasn 30HA0BanA MUKPOCKoNKA: nabopaTopHbIi npakTnkym / 10.10. EdumoBsa, M.A.
Monakosa, A.E. T'ynnH. Mariuutoropck: N3a-80 MarHMToropck. roc. TexH. yH-ta um. .M. Hocosa, 2017.
41 c.

4. OnpeneneHne MexaHUYECKUX CBOWCTB METANIAa U NOCTPOEHME KPWUBbIX YNPOYHEHMA MO
Avarpamme pacTaskeHua: metoa. ykas. / B.I. Joporobua. MarHutoropck: M3a-so MarHutoropck. roc.
TexH. yH-Ta um. I'.1. Hocosea, 2008. 49 c.
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r) [IporpammHuoe obecneuenue u UHTepHeT-pecypceb:

IIporpammHoe o0ecnieuenune

HaumenoBanue o
1o Ne moroBopa CpoKk JeiicTBUS JIMIICH3UH
7Zip cB0OOAHO pactpocTpansemoe [10 OeccpouHO
FAR Manager cB0OOAHO pacmpoctpansemoe [10 OeccpouHO




|Bpay3ep Yandex | cB00OHO pacnpocTpansemoe [10 | 6eccpodHO

IIpodeccnonanbHblie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Ha3paHue kypca Cchlika
DnekTpoHHas 6a3a nepuoanueckux u3gaanuii OO0 ..
https://eivis.ru/
«VUBUC» 2
HanunonansHasg nHbOpMaHOHHO-aHATIUTHYECKAS . . .
H ¢ PMAIHo URL:https://elibrary.ru/project_risc.
cucteMa — Poccuiickmii  HMHJIEKC  HAy4YHOTO
asp
IUTUPOBAHUS
denepanbHOE TOCYIAPCTBEHHOE OI0IKETHOE
yupexaenue «denepanbHblii HHCTUTYT URL.: http://www1.fips.ru/

HpOMBIHIJICHHOﬁ COOCTBEHHOCTH

DnekTponHbie pecypcbl oubauoreku MI'TY um. .. | https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajabHO-TeXHHYECKOE o0ecredeHue TUCUUIIMHBI (MOTYJIs)

MaTepI/IaJII)HO-TeXHI/I'-IGCKOG obecrieycHue JUCHHUIIIIMHBI BKIIIOYACT:


https://eivis.ru/

VYyeOHast ayTuTOpHs VI IPOBEICHUS 3aHATUH JIGKLIMOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKUMU CPEICTBAMH 00YyUEHUs, CITYKALTUMHU ISl IPEJCTaBICHUS yueOHOM
nHpopManuy O0JIBIION ayIUTOPHH: MYJIbTUMEIUIHHBIME CPECTBA XpPAaHEHHUS, TIEpelaun U
npeCcTaBIeHUs yueOHOM nHpopMauu;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

2. YuebHble ayTUTOPUH AJIsl TPOBEICHHSI Ta00PAaTOPHBIX 3aHATHIH OCHAIICHBI
1abopaTOPHBIM 000PYIOBAHUEM:

«JlabopaTopust mpoOOMOArOTOBKI:

- OTPE3HBIMU, NUIN(OBATLHBIMU U OJHUPOBAILHBIMU CTAaHKAMH;

- 000pyI0BaHUEM JUTSI TPABICHUS NUTU(OB;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

«JlabopaTopus ONTHYECKON MUKPOCKOITHI:

- ontraeckumu Mukpockornamu MICRAY "CMI-400", METAM 32M, MHM-6,
MUM-T7;

- KOMIIBIOTEPHBIMHU CHCTEMaMHu 00paboTKu u3o0paxenuii Ha 6aze [10 «Thixomet
PRO» u «SIAMS-600x;

- KOJUICKIIUSIMA MUKPO- M MaKpOILIH(OB yrIEPOAUCTHIX U JETUPOBAHHBIX CTAJCH,
YYT'YHOB, IIBETHBIX METAJJIOB U CIJIABOB, TOPOILIKOBBIX MaTEPHAJIOB,

- KOJUIEKIEeH MaKpOHUTH(OB ¢ eeKTaMi MAaKPOCTPYKTYPHI CTaJIeH;

- aIbOOMaMHU MUKPOCTPYKTYP YIJIEPOAUCTHIX U JIETHPOBAHHBIX CTAJICH, UyTyHOB,
[[BETHBIX METAJUIOB ¥ CILUIABOB;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

«JlabopaTopus MEXaHUYECKUX UCIIBITAHHI»:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBEPJIOMEPAMHU JIJISl HCIIBITAaHUS TBEPAOCTH 10 MeToay PokBeria u o MeToy
bpunenns;

- yHUBEpcaabHBIM TBepaomMepoM M4C075G3 EmcoTest, METOJIAB 701;

- HaIoJIbHOM YHUBEPCATbHOM UCIIBITaTeNbHON ABYXKOMoHHON MammHoi AG 1C-300
kN Shimadzu Corp;

- HanoJbHOH yHMBEpCaJlbHOW UCTIBITATENbHON IByXKOIOHHOM MammHoi AG 1C-50
kN Shimadzu Corp;

- BujieodkcTenzomerpom TRWiew XShimadzu Corp;

- korrpoM MassTHUKOBBEIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEJIbHBIM HHCTPYMEHTOM;

- CHeNMaIU3UPOBAHHON MeOebIo.

«JlabopaTopus ckaHUPYIOIIEH JEKTPOHHON MUKPOCKOITHI!

- JJIEKTPOHHBIM CKaHMpYOUMM Mukpockornom JEOL JSM — 6490LV;

- CUCTEMOI MUKpoaHanu3a ¢ mporpammubiM obecriedernrem INCA Energy 450 X-
MAX 50;

- CUCTEMOM aHalu3a KapTuH AU(paKki 0OpaTHO PACCESTHHBIX JIEKTPOHOB C
nporpamMmmubiM obecrieueHrem Crystal 400;

- CHeMAIU3UPOBAHHON MeOeIbIO.

«JlaGopaTopus TepMUUeCcKOi 00pabOTKU»:

- TEPMUYECKUMHU KaMEPHBIMU NeYaMU;

- COJITHBIMU BaHHAMU;

- YCTAHOBKOM IIJIA3MEHHOU 3aKaJIKH;

- CHeMaIU3UPOBAHHON MeOeIbIo.

3. YuyeOHast ayauTopus JUIsl IPOBEACHUS IPAKTUUYECKUX 3aHATHUH , TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTallMi OCHAIIIEHA!

- KOMITBIOTepHOI TexHuKOH ¢ makerom MS Office, ¢ monkiroueHnem K cetn
«VIHTEpHET» U € IOCTYIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO Cpely
YHUBEPCUTETA;

- CHeNMAIU3UPOBAHHON MeOebIo.



4. YdeOHast ayTUTOPHS JJIsl TPYIIIOBBIX U MHIMBHYaIbHBIX KOHCYJIbTAIIHH,
TEKYIIEro KOHTPOJISI U IIPOMEKYTOYHOM aTTECTAllUH OCHAILCHA:

- KOMIIbIOTEpHOM TexHuKo# ¢ maketoM MS Office, ¢ monkimoYeHneM K ceTn
«VIHTEpHET» U C IOCTYIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPELy
YHUBEPCHUTETA;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

5. [lomernienue A caMOCTOSTENHHOM pabOThl OCHAILICHO:

- KOMIIbIOTepHOM TexHHKo# ¢ maketoM MS Office, ¢ moakioYeHnEeM K ceTi
«VIHTEpHET» U C IOCTYIIOM B 3JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO CPEeLy
YHUBEPCHUTETA;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

6. Ilomemenue i XpaHeHUsT ¥ TPOYUIAKTUYECKOTO OOCITY>KUBAHHSI y4eOHOTO
000py/IOBaHUs OCHAIIEHO:

- CHeMATM3HUPOBAHHON MEOEIbIO: CTEIUIaKaMH JIJIsl XpaHEHHsT y4eOHOTO
o0opynoBaHUs;

- CTAHOYHBIM NTAPKOM M HHCTPYMEHTAMH JIJIsl PEMOHTa Y4e0HOTO 000pYyI0BaHUSI.



IIpunoxenne 1
6 YueOHO-MeTOAHYECKOe o0eceYeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH
ITo nuciumuinae «CoBpeMeHHbIE KOHCTPYKLIMOHHBIE 1 HHCTPYMEHTAJIbHbIE MATEPUAJIbI)
MPElyCMOTPEHO BBINOJIHEHNE PacyeTHO-TpadudecKux (KypCOBBIX, MPAKTUYECKUX) U
ayJUTOPHBIX CAMOCTOSITEIILHBIX PAa0OT 00yJarOIIUXCAL.

6.1 AyauTopHasi caMoCTosITeJIbHAasi padoTa CTYy/ICHTOB IIPEIoJaraeT peeHne KOHTPOIbHbBIX
3ajja4 Ha IPAKTUYECKUX 3aHATHUAX.

MeToanyeckue yKa3aHus MO MOJATOTOBKE K TECTHPOBAHUIO.

YcnenrHoe BRIMOJTHEHNUE TECTOBBIX 33JaHUH SIBISIETCS HEOOXOIUMBIM YCIIOBUEM HTOTOBOM
MTOJIOXKUTETHFHOM OIEHKH B COOTBETCTBHH C PEHTHHTOBOM CHUCTeMON 00y4deHus1. BeimoHeHne
TECTOBBIX 3aJJaHUI MPEIOCTABIISIET CTYIEHTAaM BO3MOKHOCTh CAMOCTOSITEJIbBHO KOHTPOJIMPOBATh
YPOBEHb CBOMX 3HAHUH, OOHAPYKUBATH MPOOEIIBI B 3HAHKUAX U IPUHUMATH MEPHI 110 X
mukBugau. opma U3N0KEeHHs TECTOBBIX 3aJJaHUM MO3BOJISIET 3aKPENUTh U BOCCTAHOBUTH B
naMsITH NpoiieHHbIi MaTtepualn. [IpeanaraemMble TECTOBBIC 3a/1aHUSI OXBATHIBAIOT y3JIOBbIE
BOTIPOCHI TEOPETHYCCKHUX M MPAKTUICCKUX OCHOB IO IuciuIuiHe. st hopMupoBaHus 3a1aHuit
UCIIOJIb30BaHa 3aKkphiTas (hopma. Y CTyeHTa €CTh BO3MOXKHOCTh BEIOOPA MPaBUIIBHOTO OTBETA
WJIM HECKOJIBKUX TIPABUIIBHBIX OTBETOB M3 YKCJIA TIPEJIOKCHHBIX BAPUAHTOB. J{J1s1 BEIIOJTHECHUS
TECTOBBIX 3aJJaHUI CTYAEHTHI IOJDKHBI U3YYUTh JICKITMOHHBIA MaTEpHal 10 TEME,
COOTBETCTBYIOIIIKE Pa3/ielibl y4eOHUKOB, Y4EOHBIX MOCOOUI U IPYTUX JIUTEPATYPHBIX
UCTOYHUKOB. KOHTPOJIBHBIE TECTOBBIC 33/IaHUS BBIOIHSIIOTCS CTYACHTAMHU HA TPAKTUYECKUX
3aHATUAX. PeneTuiinoHHbIe TECTOBBIE 3a/1aHUs COJIEPKATCs B paboueil yueOHOM mporpamme
qucuuIIuHbl. C HUIMU 1eJ1€C000pa3HO 03HAKOMUTHCS MTPH MOJTOTOBKE K TECTUPOBAHUIO.

Ilpumepovt mecmoswvix 3a0anuii

1. TBepaocThb — 310
HalpsDKEHUE, COOTBETCTBYIOLIEE MAKCUMAIIbHOM Harpy3Ke, KOTopasi IpeIIeCTBYET
paspylieHuto oopasia
CBOWCTBO MaTepHalla CONPOTHUBIIATHCS MIACTUYECKOH edopmanuu npu
BJIaBJIMBaHUU B €T0 MOBEPXHOCTH OoJiee TBEPOro Tena
CHOCOOHOCTh MaTepHaa MorIomaTh MEXaHUYECKYI0 SHEPTHUIO B Ipoliecce
ne(hOpMUPOBAHUS U PAa3pyILIEHUs O] AEHCTBUEM yIapHON Harpy3Ku
2. Kakue npoueccol nporexaiot B ctaau ¢ 0,4 % C npu Harpese B HHTepBaJie TeMIepaTyp
Aci— Ac3?
o0pa3oBaHHUe ayCTEHUTA U3 NepInuTa
pacTBopeHue QeppuTa B ayCTEHUTE
IpeBpalleHre NepianTa B ayCTEHUT U IIpeBpalleHne Gepputa B ayCTCHUT
o0Opa3oBaHHe ayCTEHUTA U PaCTBOPEHUE [IEMEHTHUTA
3. Yto coboii nmpeacraBisieT IMATPAMMA H30TEPMUYECKOI0 MPEeBPALCHUS ayCTeHuTa?
JAuarpaMMa, OIMChIBarOIias KUHECTUKY paciiaga nepeoxXIaXKaACHHOTO ayCTCHUTA IIPpU
IIOCTOSIHHOW TeMIepaType
JAuarpaMMa, OIMMChIBarOIias KUHECTUKY paciiaga NnepeoxXIaXKaACHHOTO ayCTCHUTA IIPU
HENPEPBIBHOM OXJIAKIECHUH
Juarpamma, OnuMchbIBaroIas pacaj OCTaTOYHOrO ayCTeHUTa IIPU HarpeBe
Juarpamma, OIMChIBaoIasl PEKPUCTAUIN3ALNIO ayCTEHUTA IIPU ITOCTOSHHOM
TeMmeparype
4. Ilpu co3naHNH BHICOKONPOYHBIX HU3K0JIETHPOBAHHBIX CTaJIeH BBICOKYIO IPOYHOCTH
odecrneuynBaer...
3aMeHa rnepiauTa 6eHUTOM
CHI)KEHHE COJIep’KaHus T'a30B
CHM)KEHHE KOJIMUYECTBA HEMETAJUNINYECKUX BKIFOUEHUN



Hepeqem, BOIIPOCOB IJIA MOATOTOBKA K KOHTPOJBbHBIM aYyAUTOPHBIM MEPONPUATUAM
Mo TeMmaM JUCHHUIIJINHBbI

Tema 1. MexaHu3Mbl yNIPOYHEHUS

CoNo~LNE

10

11.
12.
13.

KakoBbI MpUHIUIIBI YIPOYHEHUS] HU3KOYTIIEPOIUCTON cTanmu?

Ha3zoBuTe MexaHU3MBbl YIIPOYHEHUSI HU3KOYTJIEPOJUCTOH cTain

UYro Takoe HanpspKeHUE TpeHus?

KakoB MexaHH3M TBEPIOPACTBOPHOTO YIPOUHEHUS?

OT yero 3aBUCUT YIPOUYHEHHE 32 CUET repauta?

B 4yeM cyTh AMCHIEPCHOHHOrO YIIPOYHEHUs?

Kak peanusyercs MexaHu3M JAUCIOKAIIMOHHOTO YIPOYHEHUS?

Kak neiicTByeT MeXaHU3M 3€pHOTPAHUYHOTO YIPOUHEHUs?

KakoBa posnp 3TOro Mexanusma B yIpo4HeHUun?

Yro co0oii mpeCcTaBIsieT MEXaHU3M CYOCTPYKTYPHOTO YIIPOUHEHHUs?

Kakoii 3 MexaHu3MOB yIpOUHEHHSI HU3KOYTIIEPOIUCTOM cTanu Haubosee 3 pexTuBer?
Kak MeHsieTcst 1ucinoKaoHHas CTpYKTypa Py X0JI0JHOM IpakTuieckoi neopmarun’?
Kakue gakTopsl BIUSIOT HA COMPOTUBIICHUE XPYITKOMY Pa3pyIICHHIO?

Tema 2. OcHOBHBIE TEPMUHBI TEXHOJIOTHHU MPOKATKH BHICOKONPOYHBIX CTaJICH

CoNO~wWNE

KakoBa niens repmomexanndeckoit oopadotku (TMO)?

B uem ocnoBHas cymuocts TMO?

Kakue npeumymiectsa odecrieunBaer TMO 1o cpaBHEHHIO C IpYyrUMH 00paboTkamu?
B uem npunnunuansaoe ormnuue BTMO ot HTMO?

KakoBa cymnocts koHTpoaupyemoit mpokatku (KIT)?

3a cuer yero obecreunBaeTcs u3MenbueHue 3epHa npu KI1?

Kaxk ocymectnsiercs Harpes npu KII?

KakoBa nesnp BeicokoTeMIiepatypHoit aedopmariin mpu KI1?7

Yro naer nedopmanvi B HWKHEW YacTH ayCTEHHUTHOM WIIM ayCTEHUTHO-(EpPUTHOM

o6nacm mipu KI1?

10.
11.
12.
13.
14.
15.

Kax nmpoucxoaut oxnaxaenue npu KI1?

B uem cyTh KOHTpoIMpyeMoil MPOKaTKU ¢ yckopeHHbIM oxnaxaeHueM (KI1+YO)?
Kakue texHonornueckue napamerpsl perinamertupyercs npu KII+YO?

Uro Bausiet Ha cTpykTypy npu KIT+YO?

Kakue cTpykTypbl MOTyT ObITH NOJTy4eHbI B nporecce KII+YO?

KaxoBa o011ast 11€71b yCKOPEHHOTO OXJIXKICHUS TTOCIIe TPOKATKH?

Tema 3. Posib MUKpPOJIErHpYIOIIMX 3JIEMEHTOB

Pacckaxkute 0 pacnoyioxkeHUH MUKPOJIETHPYIOIINX 3J1eMeHToB B Tabuuue . 1.
Meneneena

Uro Takoe psa kapoumpooOpa3yromux 3meMeHToB? [1o kakoMy NPUHIMITY OH CTPOUTCS?
KakoBbI 0COOEHHOCTH 3JIEKTPOHHOTO CTPOCHHS AaTOMOB MUKPOJIETUPYIOIINX
3JIEMEHTOB?

VYkaxure cBoicTBa anemeHToB |V-VI rpynn

HazoBuTe HEenocTaTku 3J1EMEHTOB ATON IPYMIIbI: y HUUPKOHMUS, radHUs, TaHTaIa.
Ha3zoBute 351eMeHThI, KOTOPbIE HAILIN PAKTHYECKOE IPUMEHEHNE B KaUeCTBe
MUKPOJIETHPYFOIITIX

Kakyto posib urpaer pacTBOPUMOCTb 3JI€MEHTOB B ayCTEHHUTE?

Kak npoucxoaut pactBopeHne KapOUIHbIX U HUTPUAHBIX (pa3 B aycTeHuTe?
UYro XxapakTepu3yeT IpOU3BEIEHUE PACTBOPUMOCTH?

. CpaBHUTE pacTBOPUMOCTH KapOUA0B, KAPOOHUTPUIOB U HUTPUJIOB B AyCTEHUTE.
. Kakue u3 kapOUIHBIX 1 HUTPUAHBIX (a3 MUKPOJIETUPYIOMIHUX 3JIEMEHTOB UMEIOT

caMmyto OOJIBIIYIO PAaCTBOPUMOCTb B ayCTEHHUTE?



12.

13.
14.

15.

Kak Biusier moBsIlIeHUE COIEPIKAHUS YTIEpoaa Ha paCTBOPUMOCTH KapOUIOB B
aycTeHure?

Kak Bnusier Temneparypa HarpeBa Ha pacCTBOPUMOCTb KapOUIHBIX U HUTPUAHBIX (pa3?
KaxoBbl 0COOEHHOCTH paCTBOPUMOCTH KapOUIHBIX U HUTPUIHBIX (a3 Ipyu COBMECTHOM
MUKPOJIETHPOBAHUN HUOOHEM U TUTAHOM?

KaxoBbl BO3MOKHOCTH, JOCTUTAEMBbIE C TOMOIIBIO0 KapOHUI0B TUTAHA, BAaHAAUS U
Huoobus?

Tema 4. Baiusinne MUKpPOJIerupoBaHusi Ha GOpMUPOBaHME CTPYKTYPbI

1.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

Kak BIMSIIOT MUKPOJIETUPYIOLIUE 3JIEMEHTHI B TBEPJOM PAaCTBOPE HA MIPOLIECCHI B CTAIH
Mpy Harpese?

Kak Bnusier pazHuna B pazMepax aTOMOB MUKPOJIETHPYIOIIETO IEMEHTA U aToMa
Kelle3a Ha TBEPIOPACTBOPHOE YIPOUHEHHE:

Kak BIMsIIOT MUKpPOJIETUPYIOLIUE 3JIEMEHTBl  Ha Y—>0L IpEBpalleHue?

Kakoe BrusiHuE Ha y—>0L IPEBpPAIICHNE OKA3bIBAIOT YACTULIBI KAPOOHUTPHUIHBIX (a3
MUKPOJIETHPYIOIIHUX 3JIEMEHTOB, BHIICTUBIINECS JI0 MPEBpAILIEHUs?

Kak Bnusier pa3mep BBIACTUBIINXCS YaCTUI] KAPOOHUTPUAHBIX (a3 Ha Y—>al
npeBpalieHue?

[ToueMy Ba’kHO KOHTPOJIMPOBATH pa3Mep 3epHa ayCTEHUTa, 00pa30BaBIIETrOCs MpU
HarpeBe MUKPOJIETMPOBaHHBIX CTajIeH?

UYro HeoOXoaruMO 00eCceunTh MPHU HarpeBe MoJ1 MPOKATKY MUKPOJIETUPOBAHHBIX
crayen?

Kak BIUSIIOT MUKPOJIETUPYIOLINE 3JIEMEHTHI, PACTBOPEHHBIEC B ayCTEHUTE, HA POCT
3epHa aycTeHuTa?

B kakom cnyuae BIMsHEE MUKPOJIETHPOBAHUS Ha POCT 3€pHA ayCTEHHUTa Haubolee
3¢ deKTUBHO?

YKaKuTe TeMIepaTypbl, 10 KOTOPBIX 3aTOPMOKEH POCT 3epHA ayCTEHUTA B CTANISIX,
MUKPOJIETUPOBAHHBIX TUTAHOM, HUOOWEM, BaHA/IUEM.

Kakoii pazmep 3epHa aycTeHUTa U (peppuTa MOKHO OOECIIEUUTh B CTAJIAX C
MHUKPOI00aBKaMu KapOU10- WM HUTPUA000PA3YIOIINX SJIEMEHTOB?

KakoBo BiusiHHE MUKPOA00AaBOK THTaHA HAa CKIIOHHOCTh K POCTY 3€pHA ayCTEHHUTA B
HUOOUN-CoepKAIIMX MUKPOJIETUPOBAHHBIX CTANISX ?

Pacrnionoxxure V, Nb, Ti o Bo3pacTanuro cep»KUBarOLIETo BIHSHIS Ha POCT 3epHA
ayCTEHUTA.

UYro Ha3bpIBaIOT TEMIIEPATYPON Havaja OCTAaHOBKU PEKpUCTAIN3ALUNA?

Uro takoe drag-addext?

Kak BIMAIOT MUKPOJIETUPYIOLIME 3JIEMEHTHI HA KHHETUKY PEKPUCTAIIN3ALNN
ropsiue1e)OpMHUPOBAHHOTO ayCTEHUTa HU3KOYTJIEPOJUCTON cTaIn?

KaxoBo paznuuue TuTaHa M1 HUOOHS BO BIUSHUU HA KUHETUKY PEKPUCTAILTU3AIINN
ropsiue1e)OpMHUPOBAHHOTO ayCTEHUTa HU3KOYTJIEPOIUCTON cTaIn?

Kak TemnepaTypa ayCTeHUTH3ALMM BIUSET HA PEKPUCTAIUIM3ALMIO ayCTEHUTA?

Kak remnepatypa ropsiueit nepopmanivy BIUseT Ha PEKPUCTAIITU3ALINIO ayCTeHUTa?
KakoBo BnusiHME AedopMaiuy Ha Y—>0L IPEBpPAIleHHe B MUKPOJIETUPOBAHHBIX CTAISAX?

Tema S. /lucnepcoHHOE YIIPOYHEHHE IPU MUKPOJIETHPOBAHUH

1.
2.

Yem 00bsCHSIETCS AUCTIEPCUOHHOE YIPOYHEHNE TPU MUKPOJIETUPOBAHUU?
UeM pas3iinyaroTCs KOTepeHTHBIE, IOJYKOT€PEHTHBIE U HEKOTEPEHTHBIE IPAHULIBI

«yacTtuna-mMarpuna»? Kakylo pojb OHU UTpaloOT B AUCIEPCUOHHOM YIPOYHEHUH?

3.
4.

VKaxute BO3MOKHEIE MEXaHHU3MbI B3aHMOHeﬁCTBHH qacTuill C I[I/ICJ'IOKaI_II/IHMI/I?
KakoB MexaHu3M YIIPOUYHCHHA HCKOINCPCHTHBIMU YaCTUIIaMH C MOJYJIEM CJABUTA

00JIbIIIe MO/YJISL CIBUTA MATPUIIBI?



S. Kakue mapameTpsl onpeaeNsifoT HanpsiKeHne, He00X0[uMOoe JJIs peau3aliuu
Mexanu3zma OpoBaHna?

6. Kakue mapameTpsl OIpeaesnstoT HanpspkeHne, Heo0X0AUMOe IS pealn3aluu
MeXaHHU3Ma Mepepe3anusi yacTuil?

7. B kakom ciyyae mpoucXoauT TOPMOKEHHE JUCIOKAUN YIPYTUMH TTOJISIMU
HanpsHKeHUn?

8. Kakue mapameTpsl onpeaeNsitoT BEMUIuHY 3PPEKThI TUCIEPCUOHHOTO
YIOPOUYHEHUS?

9. Kakue actuipl Hanbonee 3pPeKTUBHBI IS JUCTIEPCUOHHOTO TBEPIACHUS?

10. Kaxkoit npuHIMI HE00X0IUMO COOII0IATh TIPH TUCTIEPCHOHHOM YITPOUYHCHHUH
craynn?

11. Kakyro posnb urpaer TutaH, HHOOMIA U BaHAIMHA MPU MUKPOJIETUPOBAHUHN CTATH?

Tema 6. CoBpeMeHHbIe HHCTPYMEHTAJIbHbIE MaTePHUAJIbI

1. TpeGoBanus, npeabsABIsiEMble K HHCTPYMEHTAIBHBIM MaTepHajIaM.

2. YriepoaucTble U JISTMPOBaHHbIE MHCTPYMEHTaIbHbIE cTalu. [Ipumepsl, MapKupoBKa,
Ha3Ha4YCHHUE.

3. Bbeictpopexymue ctanu. [IpuMepsl, MapkUpoOBKa, Ha3HaYEHHUE.

4. BonwsdpamokobanbroBsie cruiassl (rpymnmna BK). [Ipumepsl, MapkupoBka, Ha3HauUCHUE.

5. TuranoBonbdpamokodansToBsie cruassl (rpynma TK). [Ipumepsl, MapkupoBKa,
Ha3HauYEHUE.

6. TuranoranTanoBonbdpamokodansToBeie cruiassl (rpynmna TTK). Ilpumepsr,
MapKUpOBKa, Ha3HAUYEHHE.

7. besBonbdpamossie TBepasie criassl (BBTC). [Ipumepsl, MapkupoBKa, Ha3HAYCHHUE.

8. Pexymas kepamuka.

9. CBepxTBEpabIe HHCTPYMEHTAIBHBIC MAaTEPHAIIBL.

10. HHCcTpyMeHTaIbHbIE MaTEepUabl ¢ U3HOCOCTOMKUM MOKPHITHEM.

KonTpoJbHble 3aganus no npakrn4yeckoi padore 1. Jlazepnas cBapka
CBEPXHU3KOYIJIEPOAUCTOH MUKPOJIerHpOBAHHON X0J0JHOKATAHOM 110JI0CHI

Ha ocHoBaHMM pe3yibTaTax U BBIBOJOB IO pazjenaM paboThl B MOJTy4EHHBIX
pe3ynbTarax BeIOpaTh AaHHbIE ((poTOrpaduu MUKpOCTPYKTYpPHI, TpaduKH, JUarpamMmmsl,
TaOJIUIIBI), KOTOPbIE WIUTIOCTPUPYIOT CIEIYIOIUE 3aKITF0UEHUS:

1. O6pa3upl 11 MeTauiorpauyecKkoro aHajau3a OXBaThIBAJIM 30HY CBapHOrO IIIBAa,
okoJjonoBHy 30HY (OIL3)u ocHOBHOM MeTa.

2. B cTpykType ucciemoBaHHBIX CBAPHBIX COSIWHEHH MOCIIE OCYIIECTBICHHS JIa3ePHOM
CBapKH OTYETIMBO UAECHTU(PULIUPYIOTCS CIEIYIONUE XapaKTepHble KPUCTAIIMUECKUE 30HbI: 30Ha
KPUCTAJJIM3AallMM  CBApHOrO IIIBA, 30HAa INEperpeBa, 30HAa MEPEKPUCTAIIM3ALMU, 30HA
pPEeKpUCTAJUIM3allMM M 30Ha  OCHOBHOTO  XOJIOAHOJE(OPMHPOBAHHOTO  MeTajula, He
MOJIBEPIaBILErocsi TEPMUYECKOMY BO3/ICHCTBHIO TEIJIa CBAPOYHON BaHHHBI.

3. B 30He kpuctaymMzanuu IBa HaOIIOAAETCS CTPYKTypa, COCTOSIIAs M3 MACCUBHOIO
dbeppuTa B BHJIE KPYIMHBIX KBa3HIOJUTOHAJIBHBIX 3€pEeH W OCHHHTA, MPEACTABIISIIONIETO CO0O0
periku TormumHon ot 0,5 10 1 MKM U ATMHOM 10 25 MKM.

4. CtpykTypa, cocrosmas W3 MaCCHBHOTO deppura, o0OpazoBaBIierocs
6e311(pHy3MOHHBIM TyTEM MO HOPMAJbHOMY MeXaHu3My, U OelHHTa, 00pa3oBaBIIErocs IO
IIPOMEXKYTOUHOMY MEXaHHU3MY C(OpMHUpPOBajach B pe3yJbTaTe BTOPUYHOM KpUCTAITHU3ALUU
JICHJIPUTHON CTPYKTYPHI MIBa TIPU OOJIBIIMX CKOPOCTAX oxXJaxkaeHus npudnusutensHo 1000 °Cle,
XapaKTEPHBIX JIJIS JIa3epHOM CBAPKHU.

5. B OIII3 MOXHO BBIAECTUTH 30HY NEperpeBa ¢ KPyNHbIMU (DEPPUTHBIMH 3€pHAMHU, B
KOTOpOM MeTajl1 HarpeBaics 3HauuTeNnbHO Boie Ac3 (10 1450 °C).

6. 3ona mnepexkpuctasummzauun  OII3  Bkarodyaer cebs 30HY HOpPMalU3alMH  C
NEePEeKPUCTAIIN30BABIIMMUCS MEIKUMH 3epHaMu (eppuTa, B KOTOPOl METajll HarpeBajcs 10
TeMIeparypbl HeckoiabKo Bbite Ac3 (10 900-1000 °C), u 30Hy YaCTUYHOM MEePEKPUCTATITHIAIIH,
B KOTOPOI METaJUT HarpeBaJics 10 TeMIlepaTypsl B uHTepBaie Acl—Ac3, COCTOAIIYIO U3 METKHX



NEPEeKPUCTANTN30BABIINXCA  3epeH  (Tam, TrAe o0pa3oBajicsi AayCTEeHHT) M KPYIHBIX
PEKpUCTAUIM30BAaHHBIX 3epeH (eppuTa (TaM, TIe He mpousonia ¢a3oBas MepeKpUCTATUTH3AINS
IIPU HarpeBe).

7. B 30He TepMuyeckoro BIMSHHS HaOIIOJaeTCs 30HA PEKPUCTAIUIM3ALUH, B KOTOPOU
MeTaJIJI HarpeBajics 10 TemnepaTypsl HIbke Acl v Habmo1aeTcs CTpYKTypa, CBUIETENIbCTBYIOIAS
0 MPOTEKaHMH Ipoliecca 00pa30BaHUs 3apOAbIIIeH PEKPUCTAUIN3AINY, UX POCTA U MIOCTETIEHHON
3aMEHBbl BOJIOKHHCTOW CTPYKTYpHl (I€(OPMHPOBAHHBIX 3€pe€H ) Ha HOBBIE MEJKHE
PEKPHUCTAUIM30BAHHbIE 3EPHA.

8. 30Ha OCHOBHOT'O MeTaJlIa UMEET BOJIOKHHUCTYIO ((PUOPOBYIO) CTPYKTYPY, XapaKTepHYIO
Uist  1e(pOpMHpPOBAHHOTO — XOJIOHOKATAaHOTO MeETajula: BBITSAHYTBIE 3€pHa CO  CJlelaMu
nedopMaruu.

9. B MUKpOCTpPYKTYpe CBapHBIX coemuHEeHHI mosiockl u3 ctanu 006/IF Bo Bcex 30Hax, 3a
UCKJTFOUEHHEM 30HBI KPUCTAJUIM3ALUHU I11Ba HAOIIOAAIOTCSA KPYIHBIE YACTUIBI T'€OMETPHUECKU
npaBWIbHON (GopMbl pazMepoM A0 10 MKM, KOTOpblE HAEHTU(MUIUPYIOTCS KaK KOMIUIEKCHbBIE
HUTPHU/IbI TUTAHA U HUOOWS, 00OTall[eHHbIE TATAHOM WJIM HUTPUBI TUTAHA.

10. B mukpoctpyktype 30HBI mBa Kpuctamuzanuu craiu 006/IF kommnexcHbie
HUTPHU/IbI THTAHA U HIOOWS, 000TaIIeHHbIE THTAHOM HJTM HUTPUABI TATAHA YaCTHIIBI OTCYTCTBYIOT,
MOCKOJIbKY ObLTH PAaCTBOPEHBI B )KUJIKOM METAJlJIe CBAPOYHOM BaHHBI.

11. B OIII3, npuneraronieit k 30He KpucTayu3anuu msa cranu 006/1F, Habmromaercs
Y4aCTOK C KPYIHBIMH HE PacTBOPUBIIMMHCS YaCTULAMH HUTPUAOB TUTaHa. KoOMIUIEKCHBIE
HUTPUJIBI, COJIEpIKaIIe HUOOUH, UMEIOT 0oJiee HU3KYI0 TeMIIepaTypy pPacTBOPEHHS U MOATOMY
pacTBOPSIOTCS MOJ BO3JECHCTBUEM TEIUIA CBAPOYHOM BAHHBI, M M3-3a BBICOKMX CKOPOCTEH
OXJIQXK]ICHUS, HE YCIIEBAIOT BBIACIATHCS U HE CIEPKUBAIOT POCT 3€pHA.

12. B yaactke OIII3 cBapHoro coeauaeHus moyiock! u3 cranu 006/1F, mpuneratomei k
30HE KPUCTAIIU3AIUH IIBa, 00pa3yIOTCs aHOMAJIbHO KPYITHbIE 3epHa heppuTa, OpUCHTHPOBAHHBIC
B HampaBJICHWU TEIUIOOTBOJA, YTO MOXKET OBITh OOBSCHEHO 3aMEIJICHHEM BBIICICHUS
PACTBOPUBIIMXCS B 3TOM 30HE YACTHII, U3-32 BEICOKHX CKOPOCTEH OXJIXKICHHUSI, XapaKTePHBIX IS
JIa36pHOM CBapKH.

13. [TpoTsKeHHOCTh 30HBI MEPEKPUCTAINIU3ALMKN CBAPHOTO COCIUHEHUS W3 CTajH
006/IF coctausier mpubmusutenbHo 0,06 MM, 94TO OOBSICHSACTCS MAJIBIM BPEMEHEM TPEObIBAHUSI
MeTaJula B 3TOW 30HE NIpu Temreparype Bbiie Ac3 n3-3a OOJBIIMX CKOPOCTEH TEIIO0TBOAA B
OKOJIOIIIOBHYIO 30HY B IPOIECCE Ja3€PHON CBApKH.

14. KagecTBO cBapHOro coeAMHEHUs OLIEHUBAETCs MO MpoOe Ha BbIIABIMBaHHE (I10
DOpHKCEeHy): CBapHOW MIOB CYMTAETCS Ka4eCTBEHHBIM, €CIH pa3pylleHHe IPOU30ILIO0
HEePIEHIUKYIISPHO IIBY.

15. KadecTBO CcBapHOTO COENMHEHHS OIICHWBAeTCS MO MpoOe Ha BbIIABIMBAHUE!
CBApHOM IIOB CUNTAETCs HE KAUECTBEHHBIM, €CJIM pa3pylleHue nmpou3onuio no mey wiu B O3
NapajuleNIbHO IIBY.

16. MakcumManbHOe 3HaueHHe TBEPAOCTH HAOII0JAeTcss Ha OCH CBApHOIO IIBA, YTO
00BsICHSIETCS HANTMYMEM OEMHUTHOM CTpyKTyphl. Ha HEKOTOPOM paccTOSTHUU OT OCH CBapHOTIO 111BA
HaOJr01aeTCsl CHWKEHHE TBEPJOCTH, MHHHUMAJIbHOE 3HAu€HHE KOTOpPOW COOTBETCTBYET 30HE
neperpeBa. [lo Mepe MpOIBMKEHUS K OCHOBHOMY METAJTy B 30HAaX IMEPEKPUCTAIUIN3ANUU U
PEKpUCTAJUIM3AllMK  TBEPAOCTh BO3pAcTaeT, JOCTHUras 3HAYEHUS TBEPJOCTH OCHOBHOTO
XOJIOTHOKAaTaHOT'O MeTaJJa.

17. KadecTBeHHO CTpoeHHE 30H OJIMHAKOBO JIJISl BCEX MCCIIEOBAHHBIX MApOK CTallu.
OpHaKo MPOTSHKEHHOCTH 30H U paclpeielieHne MUKPOTBEPIOCTH PA3INYalOTCsl B 3aBUCUMOCTH OT
COpTaMeHTa CTaJlu.

18. [ToBpIIIEHNE MUKPOTBEPIOCTH B 30HE KPUCTAJUIN3AIIMH IIIBa CBAPHOTO COSAMHEHUS
ctanmu 006/IF mpumepno Ha 500 HV no cpaBHeHuto ¢ MukporBepaocThio ctanu 0810, mockoabKy
KOMIUIEKCHBIE HUTPUABI (KApOOHUTPHIOB) TUTAHA U HUOOUS U HUTPUBI (KapOOHUTPHUIbI) TUTAHA
IIPY CBapKe pacTBOPSIIOTCS B METAJIJIE CBAPOYHON BaHHBI U IIPH TOCIIEAYIONIEM OXJIaKICHUH TUTaH
¥ HUOOWI OCTalOTCS B TBEPAOM pAcTBOpE MeTalla 30HBI KPHCTAJLIM3AIMU IBa, oOecrieunBast
TBEPJIOPACTBOPHOE YIIPOYHEHHUE.



19.  PacnpeneneHne MHKpPOTBEPIOCTH CBUICTEIBCTBYET, 4YTO pPa3yNpOYHEHHE B
JIa3€pHBIX CBAPHBIX COCIMHEHUAX B HeserupoBaHHbIX ctaysix 10mc, 08nc u 08FO cocraBisieT 1o
38 %, a B cBepxHH3KOyIIepoaucToi ctamu006/1F, MUKpOIerupoBaHHONH THTAHOM M HHOOHWEM -
Bcero 10 15 %.

20. [Tocne peKPUCTAIIM3AIMOHHOTO OT)KHTa B CBAPHOM COCIWHEHUM 30HA
pPEKpHUCTAIUIM3AIMH O0OBbETUHSAETCSI C OCHOBHBIM PEKPHUCTAUIM30BAHHBIM METAIIJIOM, BCJIE/ICTBUE
Yero MPOTSKEHHOCTh 00JIaCTH pa3ylnpOYHEHUsI YMEHBIIAETCS HA BETMYUHY MPOTSHKEHHOCTH 30HBI
PEKPHUCTAIUIU3AINH, YTO TOJOKUTEIBHO CKA3bIBAETCS HA KAUECTBE COCAMHEHHUS.

21. [Tocne nazepHO CBapKM MaKCHUMaJbHBbIE 3HAUYEHHUS CHKUMAIOIIUX OCTATOYHBIX
HAIpPSDKEHUH COOTBETCTBYIOT OcH IBa. Ha rpaHuile 30HBI KpHUCTANIM3AallMd LIBA U 30HBI
neperpena, HarpspKEHHsI MEHSIOTCS Ha PAaCcTATUBAIOIINE, 3aTEM CHOBA B 30HE IIeperpeBa MEHAIOTCS
Ha CXKHMMAIOIUE, KOTOpPble YMEHBIIAIOTCS Ha MNPOTSKEHUHM 30HBI IMEPEeKpUCTAIIM3AlMU U
IPOIOJDKAIOT YMEHBIIATHCS /10 3HAUYSHHSI OCTATOYHBIX HANPSHKEHUH OCHOBHOTO METaJlIa.

22. [Tocne pexpucraiuzanuonHoro omkura B OI3 npoucxoauT HEKOTOPBIM pocCT
3epeH (eppuTa B 30HAX MEPEKPUCTATUINALUN M PEKPUCTAIUIU3ALINY, & TAKKE PEKPUCTAIUTH3AIINS
OCHOBHOTO MeTallla, B pe3yjibTaTe Yero 30Ha PEKPUCTAIM3ALHUU OOBEIUHSETCS C 30HOU
OCHOBHOT'O METAaJLIA.

23. [Tocne peKkpUCTAIIM3AMOHHOTO OTXKHUITa B 30HE KPUCTAIM3AllMU 1B
HaOmoaeTcss (heppUTHO-LIEMEHTUTHAs CTPYKTypa, 0oOpa3oBaBIIasicsi B pe3yjbTaTe OTIIyCKa
CTPYKTYPBHI, C(OOPMHUPOBABIIEHCS B 3TOW 30HE MPHU JIA3EPHOI CBapKe.

24. Pekpucrannu3aiinoHHBIA OT)KUT HEMPEPHIBHBIX MOJIOC C JIA3€PHBIMU CBAPHBIMU
COCMHEHUSIMU W3 MHUKpojerupoBanHoil cranmu 006/IF B IMHWUM HenmpephIBHOTO arperara
AHO/AHI'L] cuuxaer MukpotrBepAocTh. OcTaTouHble HANPSKEHUS B 30HE CBAPHOTO IIBA U B
OILI3 ymeHbIIAIOTCS, U UX PACTIPEICIICHIE CTAHOBUTCS 00JIe€ OJTHOPOIHBIM.

KouTtpoJbHble 3a1aHusl 10 MPAKTH4YECKO# padoTe 2. BiusiHne CKOPOCTH OXJIAXKIEHUS HA
CTPYKTYPY H MUKPOTBEPAOCTb ApPMATYPHOH BbICOKOYIJIEPOAUCTOI apMATyPHOM CTaJIH,
MHUKPOJIeETHPOBAHHOMH 00poM

1. OOBSICHUTD IPUHIIUIIBI IOCTPOSHUS] TEPMOKUHETUUECKUX JUArPAMM C
HCIIOJIb30BaHHEM COBPEMEHHOT0 HccieoBarebckoro kommiekca Gleeble 3500

2. Hcronb3yst TEpPMOKHHETHYECKYIO THArpaMMy, OOBSICHUTD BIMSIHUE CKOPOCTH
OXJIAXK/IEHUS] HA MUKPOCTPYKTYpy ctanu 80P.

3. OO6ocHOBaTh YCIIOBHUS OXJIaXI€HUs, oOecreunBarome GopMupoBaHue TpedyemMon
CTPYKTYPBI NP OXJIAKJEHUU 3aTOTOBKH OCJIE TOpsiueii MPOKaTKU Ha COPTOBOM CTaHe.

6.2 BHeayquTopHasi caMOCTOsITe/IbHAsi pa0oTa 00y4yaroIIMXCsl OCYIIECTBIISIETCS B BUJIE
M3YYEHHUS JTUTEPATyphl [0 COOTBETCTBYIOIIEMY pa3zey ¢ IpopaboTKOM MaTrepuala o TeMaM
JVCLIUTUTMHBI



IIpunoxenne 2

7 OueHoYHbIE CPeICTBA /ISl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSI H OLIEHOYHbIE CPEACTBA ISl POBedeHHs
NMPOMEKYTOUYHOM aTTeCTAlUM:

TEXHOJIOTHYECKUX MPOLECCOB AJIs
BBIPAOOTKH MPEAJIOKEHUN 1O
YIPABIECHUIO KaYECTBOM
MIPOAYKLIMH, UCIIOIb3YS
COBPEMEHHBIE METOIbI
UCCIIEIOBaHMs MaTEpHAIIOB U
IIPOLIECCOB, KOMIIBIOTEPHOE
MO/JICIMPOBAaHUE U IIUPPOBBIE
TEXHOJIOTUH

CTpyKTypHBI

SIICMEHT [Tnanupyembiepe3yabTaTbio0yueHNs |OIeHOYHBIECPEICTBA

IMK-4: Cnoco0eH NpoBOAUTH AHAJU3 TEXHOJIOTHYECKHUX MPOIECCOB /IJI1 BLIPAOOTKHU

NpeJIoKeHUil M0 YNPaBJeHHI0 Ka4eCTBOM NPOITYKIIUH

[1IK-4.1 3HaeT: COBPEMEHHbIE METO/IbI 1. CoBpeMeHHbIE TeHICHIIMN PA3BUTHS
WCCJICIOBAHMS MAaTEPUAIIOB U CO3aHMS U TPUMEHEHHUSI KOHCTPYK-
MIPOLIECCOB; METAJUIOBEUECKHE [MOHHBIX U UHCTPYMEHTAJIbHBIX Ma-
OCHOBBI TEXHOJIOTUYECKIX TEepPHUAJIOB.
MIPOLIECCOB NMPOU3BOJICTBA U3ENHUIA; (2. AKTYalnbHOCTbh POU3BOJCTBA
COBpPEMEHHBIE KOHCTPYKLIMOHHBIE U [MUKpO-erupoBanHbix craneid (MJIC). O6-
MHCTPYMEHTAJIbHbIE MaTEPHUANIbl,  [TACTH MPUMEHEHUSI.
METO/IbI MOBBIIICHUS Ka4eCTBa 3. Krnaccudukanus BBeIeHUS MaITbIX
MPOIYKIIMH MOAU(PHUIIMPOBAHUEM HX [100ABOK JErUPYOMUX 31eMeHTOB (JID).
MMOBEPXHOCTH; TEXHOJNIOTHYeCKne (4. OCHOBHBIE KOHIICTIIIUNA CO3IaHUS
MIPOLIECCHI, UX BIUsHUE Ha KauecTBO [MJIC
TIPOTYKIIAH; TIPUHITUTIBI 5. MexaHu3Mbl YIIPOYHEHUS HU3KOYT -
MIPOBEJICHUS SKCIIEPTU3BI METAJUIOB [TEPOJUCTBIX CTajel
M METaJIJIOU3/ICIIIIT; 6. OcHOBHBIC IOHATHS B 00JIaCTH TEX-
TEXHOJIOTUYECKHE MPOLIECCHI, HOJIOTUW TTPOU3BOJICTBA BHICOKOTPOYHBIX
MIPUHIIMAITBEI KX KOMITBIOTEPHOTO cTajeiu
MOJIETTUPOBAHUS U BIMSIHUE HA 7. Tepmomexanuyeckas o0paboTKa
Ka4eCTBO IIPOYKLIHH; (TMO)
TEXHOJIOTUYECKHE MPOLIECCHI, 8. KonTtponupyemas npokatka (KIT)
TIPUHIIMITBI TIOCTPOSHUS MX 0. KonTponupyemas mpokarka ¢ ycko-
UG POBBIX IBOIMHUKOB; pennbiM oxiaxaeHueM (KII ¢ YO)
ABTOMATHU3HPOBAHHBIC 10. PoJtb MUKpOITETHPYFOTIIHX
TEXHOJIOTUYECKHE arperaThl hiiemeHToB (MJID).
MIPOKATHOTO IPOU3BOCTBA 11. Ocobennoctu MJID

12. DopMHUpPOBAaHUE U PACTBOPEHUE
Kap-Ou0B 1 HUTpHUI0B MJID B ayctenure
[1K-4.2 YMeeT: mpoBOAUTH aHAIINA3 1. OObsicHUTE, KaK MOCTYMNAIOT, €CITH

[pY COXpAaHEHMH Kj1acca MPOYHOCTH B CO-
BPEMEHHBIX MaruCTPaJbHBIX TPYOO-
[pOBOAAX TPeOyeTcsl yBeINYEHUS
TOJIIIMHBI CTEHKH TPYOBI.

2. OOBsacHHUTE, KAKOBEI TJIaBHBIE
MoKa3a-TeJIl MEXaHUUECKUX U
PKCIUTyaTal[i-OHHBIX CBOMCTB B
BHICOKOTIPOYHBIX HU3KOJIETHPOBAHHBIX
CTaJISAX.

3. Yro OyIeT CiIy>KUTh OCHOBHOM
XapaK-TePUCTUKOHN XJIaJJHOJIOMKOCTH CTaJIH
[IPY UCTIBITAHUUTIAIAIOIINM TPY30M?

4. [Tosicuute, Kak BeIOMpaeTcs

COZICPIKa-HUC YIIJICPOAa B BBICOKOIIPOYHBIX




CTpyKTypHBI
3JEMEHT

[Tnanupyembiepe3yabTaTblO0yueHUs

O11eHOYHBIECPEICTBA

TPYOHBIX CTaJIsX.

0. 3aueM yBEJIMYUBAIOT COAEPIKAHNE
Map-ranua 10 1,65 % B
HU3KOYTJIEPOAUCTON CTalu,
[pEHAa3HAYEHHOW JIJI1 KOHTPOJIUPYEMOM
MPOKATKU?

6. Kakoii ocHOBHOI
HEOCTATOKTPAINLA-OHHO UCIIOIb3YEMBIX
MyTeil MOBBIIIE-HUS TPOYHOCTH aBTOJIMCTA?

I1K-4.3

HNmeeT npakTUYECKUI OTIBIT:
aHaJIM3a TEXHOJIOTUYECKUX
IIPOLIECCOB sl BBIPAOOTKHU
MIPEAJIOKEHUH 110 YIIPABICHUIO
KaueCTBOM IMPOIYKIUH, UCIIONIb3Ys
COBPEMEHHBIE METO/IbI
UCCIIETOBaHMS MaTepHAIIOB U
MIPOIIECCOB, KOMIIBIOTEPHOE
MOJICTTUPOBaHUE; aHAIN3a
TEXHOJIOTUYECKUX TPOLECCOB /IS
pa3paboTKu TpeOOBaHMM K

UG pPOBOMY JTBOMHUKY

1. Kakoe BpeMEHHOE CONPOTHBICHUE
obecnieunBaercs B |IF-ctanmu?

2. Kak mpu mpou3BOJCTBE aBTOJIHCTOBON
ctanu ucronssyercs TRIP-3¢dext?

3. Kakue s5eMeHTB MOJKHO HCIIOIb30BaTh
JUIL TBEPJOPACTBOPHOTO YIPOUHEHHS

IF-craneii?
4. OOBSICHUTH  OCHOBHBIC  IPUHIIMIIB]
TEXHOJIOTHH 00paboTKHy|

CBEPXHU3KOYIIIEPOUCTON
MHUKPOJIETUPOBAHHOM BBICOKOIIPOYHOM
CTaJIU JUIsl aBBTOMOOUIIECTPOCHHS.

5. OOBACHUTb MNPHUHLHUIBl HOCTPOCHMS

TepMOKI/IHCTI/IqGCKI/IX [[I/IanaMM
paciaaa ayCTCHHUTA B
HU3KOYIJICPOAUCThIX
MHUKPOJICTUPOBAHHBIX CTaJIiax Ci
HUCITIOJIB30OBAHUEM COBPCMCHHOTO|
HCCICO0BATCIIBCKOT'O KOMIIJICKCA]
Gleeble 3500

6. Hcnonp3ys TEPMOKMHETUYIECKYIO
JauarpamMmy, OOBSCHUTH BIINSTHUE]
CKOPOCTH OXJIAXACHUA H4|

MUKpPOCTPYKTYPY apMaTypHOH cTaj|
80P, MukposerupoBaHHOi 60poOM.

ITK-5: CnocoGen nccenoBaTh NpMMEHEHHEe HHTEJVIEKTYAIbHBIX CHCTEM /IS PA3JIHYHbBIX

npeaMeTHbIX obJacTeil

[K-5.1

Uccnenyer HanpaBieHust
IIPUMEHEHHUSI CUCTEM
HCKYCCTBEHHOI'O MHTEJIJIEKTA JJIst
Pa3NIUYHBIX IPEIMETHBIX obacTei
3HaeT: HapaBJICHUS PA3BUTHSA
CUCTEM UCKYCCTBEHHOTO
MHTEJJIEKTA, METOBI
JIEKOMIIO3UIIMU PEIIaeMbIX 3aj1a4 ¢
HCIIOJIb30BAaHUEM HUCKYCCTBEHHOTO
MHTEJJIEKTA;

YMeeT: OCylIeCTBIATh
JIEKOMIIO3HIIMIO PEHIaeMbIX 3a/1a4 C

1. Bausaue MJID Ha pasmep 3epHA
ayCTeHHTa u KUHETHUKY]
PEeKpUCTAIUTH3AINA
ropstueiehOpMUPOBAHHOTO
ayCTCHHTA

2. OcoOEHHOCTH Y-0. TIPEBpAICHUS B

MIJIC

Hucnepcuonnoe ynpounenne B MJIC

4. MHuUKpOJIETHPOBaHHbIE
KOHCTPYKIIMOHHBIE BBICOKOTIPOYHBIC
TpyOHBIE CTalIu

w




CTpyKTypHBI

SIICMEHT [Tnanupyembiepe3yabTaTbio0ydeHNs |OIIeHOYHBIECPEICTBA
HCIOJIb30BaHNEM UCKYCCTBEHHOTO 5. MukponerupoBaHHbIC
MHTEJJIEKTa BBICOKOIIPOYHbIE cTanu TUis
aBTOMOOTHJIECTPOCHUS
6. MukponerupoBaHHas auTast
KOHCTPYKIITMOHHASI CTaJTh
7. MuxkponerupoBaHHas
WHCTPpYMEHTAJIbHAS CTAITb
8. Knaccuduxanus COBPEMEHHBIX|
WHCTPYMEHTAILHBIX MaTEPUAIOB
9. HHcTpyMeHTanbHbIE CTAU
10. TBepable crIaBbI
11. MunepamokepaMuka
12. CBepxTBepabie MaTepuaIbl
13. Ob6macty 1 0COOEHHOCTH MPUMCHEHHS]
[1K-5.2 BriOupaeT KOMIUIEKCHI METOJIOB U 1. OOGocHOBaTh YCIIOBUS OXJIaXKJICHUS,

MHCTPYMEHTAJILHBIX CPEICTB
HMCKYCCTBEHHOTO MHTEIIJIEKTA TS
pelleHurs 3a/1a4 B 3aBUCIMOCTH OT
0c0OEHHOCTEH MPEeIMETHOM
obyactu

3HaeT: METOIbI U
MHCTPYMEHTAJIbHBIE CPEICTBA
CHUCTEM UCKYCCTBEHHOTO
WHTEJJIEKTa, KPUTEPUH UX BbIOOpa U
METO/bl KOMIUIEKCUPOBAHHUS B
pamMKax MpuMEHEHHs
WHTETPUPOBAHHBIX TUOPUIHBIX
MHTEJUIEKTYAJIbHBIX CUCTEM
Pa3IMYHOTO HA3HAYEHUS,

YMeeT: BBIOUpATh U KOMILIEKCHO
MPUMEHATHh METOJIbI U
WHCTPYMEHTAJIbHBIE CPEICTBA
CHUCTEM UCKYCCTBEHHOTO
MHTEJJIEKTa, KPUTEPUH UX BHIOOPA;
NmeeT npakTHUECKHIA OTIBIT:
MIPUMEHEHUSI HHCTPYMEHTAIbHBIX
CPEICTB CUCTEM UCKYCCTBEHHOTO
WHTEJUIEKTa B METAJUIOBE/ICHUY;
HaIMCAaHMS MPOTPaMM Ha S3bIKE
Python; moxGopa
WHCTPYMEHTAIBHBIX CPEJICTB
CUCTEM UCKYCCTBEHHOIO
WHTEJUIEKTA JUISl METAJLTYPTru4eCcKOi
MIPOMBILIIIEHHOCTH

obecrieunBarone dhopMHupoBaHHE
TpeOyeMOll CTPYKTYpbl MpU OXJIaKJIECHUMY|
3arotoBku u3 craau 80P mocne ropsueii
IIPOKAaTKH Ha COPTOBOM CTaHeE.

2. MOHO 71 UCIIONIL30BaTh cTajb Y 10)
(X, 9XC) 14 N3roToBICHUS UHCTPYMEHTAY
11 00pabOTKU MATKUX MaTepHajIoB U IIPH
HEOOJBIIMX CKOPOCTSIX pe3aHus (Juis]
00pabOTKU TBEPJBIX, BA3KUX MaTEpPHAJIOB,
1pH OOJIBLINX CKOPOCTSIX PE3aHUS).

3. Pesen npu 9KCIUTyaTallH
pazorpeBaetcst q0 temneparypsl 650 °C.
Kakyro crane mpennodects: P9, POMS,
P9K10 n nouemy?

4. Kakue marepuanbl MOXHO BBIOPATh
JUIs ~ MHCTPYMEHTa  CBEPXCKOPOCTHOM]
YHCTOBOM 00paboTKu pe3aHueMm|
KapOIPOYHBIX craieii: P6MS, P18,
P10K5®5, anma3z, KHbB, T30K4, BK3?

5. Kakywo cranp mnpeamnodectb Ui
W3TOTOBJIEHUS] LITAMIIOB JJIsi XOJIOJHOM]
BRITSDKKHU (ceueHueM 100 MMm) u modemy:
X, V12, X12?

6. Kakme w3 mTamMmnoBbIX cTanel
MMEIOT MOBBILIEHHYIO U3HOCOCTOMKOCTb, 4
KAaKUe€ — TIOBBIIIEHHYIO BA3KOCTh: 9XC,
7XT2BM, X12M, 4XC, 6XB2C, X6BD?
OOBACHUTS.

7. Kakue maTtepuansl MOKHO BBIOpATH
JUIs ~ MHCTPYMEHTa  CBEPXCKOPOCTHOM]
YHCTOBOM 00paboTku pe3aHueM
XKaponpouHblX crtaynei: P6MS, P18,
P10K5®5, anma3z, KHB, T30K4, BK3?

8. MHcTpyMeHT JOJKEH MOABEpPraThesy




CTpyKTypHBI

SIICMEHT [Tnanupyembiepe3yabTaTbio0ydeHNs |OIIeHOYHBIECPEICTBA

nosinpoBke. Kakyro cranb HpeanoyecTb:
P9, PO®S unu P9KS u nouemy?

Ilpumepovt mecmoeswvix 3a0anuil

1. Kakoe npeBpaiienye NpoUCXOIUT MPHU OXJIAKAECHUHN CTAJH U3 AYCTEHUTHOI0 COCTOSIHUS
€O CKOPOCTBIO BbIllIe BepXHeH KPUTHYECKOH ?
MEPJIUTHOE
OeitHuTHOE
MEPJIIMTHOE U MAPTEHCUTHOE
MapTEHCUTHOE
2. IIpu xakoM npeBpanieHuu ectb u AU dy3us xeae3a, u 1upy3us yriepoaa?
MIpU NEPIUTHOM
pu OCHHUTHOM
MIPU MApPTEHCUTHOM
3. Kakas wm3 TexHoJioruii o0ecnmeyuBaeT MAKCMMAaJIbHOe M3MeJbYeHHE 3epHa U
AUCIIEPCUOHHOE YIIPOYHEHHe CTaIu?
0ObIYHasl MPOKATKa +HOPMAaIU3alus
MUKpOJIETHpOBaHUE+TEPMOOOpadOTKa
MUKPOJIETHPOBaHUE+KOHTPOIUPYEMas MpOKaTKa
KOHTPOJIMpYeMasi IPOKATKa C YCKOPEHHBIM OXJIaXIEHUEM
4. CHuKeHHe 3HAYEHHUH YIJI€POHOI0 SKBHUBAJIEHTA. ..
MOBBIIIAET MPOYHOCTH CBAPHOTO COCTUHECHUS
MOBBILIAET TEMIEPATYPY (MOPOT) XJIaTHOTIOMKOCTH
YMEHBIIAET CKIIOHHOCTh CBAPUBAEMBIX CTaJIel K 00pa30BaHHUIO XOJIOTHBIX TPEIIHH

6) HOpﬂ)IOK MpOBECACHUS l'[pOMG?KyTO‘-IHOﬁ aTreCcrallum, IoKa3aTre/Jiu H KpPUTEPUH
OIICHUBAHUA:

IIpome:xxyTounasi arrecranusi nmo aucuuivinHe «CoBpeMeHHbIe KOHCTPYKIMOHHbIEC H
HHCTPYMEHTAJbHBbIE CTAJM» BKIIIOYAET BKIIOUYAET TEOPETHUECKUE BOMIPOCHI, TTO3BOJISIONINE OIEHUTH
YPOBEHb YCBOCHMsI OOYUYAIOUUMUCS 3HAHWWA, U TPAKTUYECKUE 3a/IaHusl, BBISBISIONINE CTETCHb
c(hopMUPOBAHHOCTH YMEHUM U BIIAJICHUH.

DK3aMeH 10 JaHHOW JAMCUUIUIMHE MOXKET MPOBOAUTCA B YCTHOHN (opMe MO IK3aMEHAIMOHHBIM
Oomeram, Kaxablid U3 KOTOPBIX BKITIOUAET 2 TEOPETUUECKUX BOMPOCA U OJHO MPAKTHUYECKOE 3aaHue,
1100 B BUJE TECTOB, HA YCMOTpPEHHUE MperoaBarers.

®dopma mpoBeieHHs dk3aMeHa (yCTHas MO0 B BHJIE TECTUPOBAHUS) TOJKHA OBITH OJIMHAKOBOM
JUTSL BCeX O0y4aronuxcs B TpyIIe.

B cnywyae cnopHO#l cuTyanuu Mexay OOydarIIMMCS W TperojaBaTeleM MPUHUMAIOIINM
MPOMEXKYTOUHYIO aTTEeCTallMI0, 3aBeAYIOMMA KadeApoil MOXET MO 3asBICHUI0 O00YYaroIIerocs
HAa3HAYUTh KOMHCCHOHHYIO CJlady 3adeTa WM DJK3aMeHa IO TECTUPOBAHUIO YTBEPKICHHOMY
3aceqaHueM Kadeapsl.

IToxa3aTenn U KPpUTEPHH OLCHNBAHUS YCTHOIO JK3aMeHa:

— HA OLEHKY «OTJMYHO» (5 6a/ioB) — OOy4aromuiics J€MOHCTPUPYET BBICOKUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CUCTEMATHYECKOe U TIIyOOKOe 3HaHHE Y4eOHOro
MaTepuana, CBOOOJHO BBHINOJHSET IpPaKTUYECKHE 3aJaHusi, CBOOOJHO OMNEpUpYyeT 3HAHHIMH,
YMEHMSIMU, IPUMEHSIET UX B CUTYyallUsIX OBBIIIEHHON CIOXKHOCTH.

— Ha OLEHKY «xopoumo» (4 0anna) — oOyyarolmuiicss NEMOHCTPUPYET CpPEAHHUH YpOBEHb



c()OPMUPOBAHHOCTH KOMIICTCHIIUWA: OCHOBHBIE 3HAHUS, YMEHUS OCBOCHBI, HO JOITYCKaIOTCS
HE3HAaYUTeNbHbIE OMIMOKH, HETOUYHOCTH, 3aTPyJHEHHUS NpPU aHAJIUTUYECKUX OIepalusx, NepeHoce
3HAHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— HA OLIEHKY «Y/J0BJIETBOPUTEJIBLHO» (3 0a/1a) — 00yJyaroImUiics T1EMOHCTPUPYET MOPOTOBBII
YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMN: B XOAEC KOHTPOJBHBIX MEPONPHUSITHHA JTOMYCKAIOTCS
OILLIMOKH, TPOSBIISETCS OTCYTCTBHE OTJECIbHBIX 3HAHUH, YMEHUN, HABBIKOB, 00 yUaIOIUICS UCTIBITHIBACT
3HAUYMUTEIIbHBIC 3aTPYJHEHUS IPU ONEPUPOBAHUM 3HAHUSIMU U YMEHUSIMU TPU UX MEPEHOCE HA HOBbBIC
CUTYallUH.

— HA OIIEHKY «HEeYT0BJIETBOPUTEIBbHO» (2 0a/1/1a) — 00yUaronIuiics: IEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHyecKOoro marepuana, JIOMyCKaeT CYIIECTBEHHbIE OIIMOKHU, HE MOXKET MOKa3aThb
MHTEJUICKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1ay.

— HA OIIeHKY «HeyI0BJIeTBOPUTEJIbHO» (1 0a/1) — 00yJaromuiicss He MOXKET MTOKa3aTh 3HAHHS
HA YpOBHE BOCIPOUW3BENCHHUS M OOBSICHEHHsS WHPOPMAIUU, HE MOXET MOKa3aTh WHTEIICKTYyaIbHbBIE
HABBIKU PELICHUsI IPOCTHIX 3a]1a4.

Ioxazarenu u KPUHTCPHUHA OLICHUBAHUSA IK3aM¢E¢HA B BUIAC TeCTa:

BOHpOCBI TECTOB JOJI’KHBI OXBAThbIBATH BECH O6T>€M H3y‘IaCMOI71 JUCHHUIIJIMHBI B COOTBETCTBHUU C
PIIJI.

- HA OLIEHKY «OTJINYHO» (5 0a/1510B) — 00yyaromuiicss J€MOHCTPUPYET BHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE, CUCTEMaTHYECKOE U TITyOOKOE 3HAHUE YIeOHOTO
Marepuaia, CBOOOIHO BBIMOIHSCT MPAKTUYECKUE 3a/IaHusl, CBOOOHO ONIEPUPYET 3HAHUSMH,
YMEHUSMH, IPUMEHSET UX B CUTYAIIMsIX TIOBBIIIEHHOHN CIIOXHOCTH, 75% 1 6oJiee;

— Ha OLIEHKY «X0po1o» (4 0ajuia) — 00yJaromuiics IeMOHCTPUPYET CPEIHUN YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIMI: OCHOBHBIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOMTYCKAKOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOYHOCTH, 3aTPYAHCHUS TIPU aHATMTUYCCKUX OTICPAIIHSIX, IEPEHOCE
3HaHWUI U YMEHUI Ha HOBbIE, HECTaHAapTHBIE cuTyanuu, /4 — 60 %0;

— HA OLIEHKY «Y/I0BJIETBOPHUTEJLHO» (3 0ass1a) — 00yJaronuiicss 1IeMOHCTPUPYET MOPOTOBBII
ypoBeHb CHOPMUPOBAHHOCTH KOMITETEHIIUI: B X0/1€ KOHTPOJIBHBIX MEPOTIPUSATHI TOMYCKAIOTCS
OILIMOKH, MPOSIBISIETCS OTCYTCTBUE OTACIBHBIX 3HAHWN, YMEHUH, HABBIKOB, 00yYaIOIIUNACS
UCTIBITHIBACT 3HAYUTEIIbHBIC 3aTPYAHCHUS TIPU OTIEPUPOBAHUH 3HAHUSIMH U YMCHHUSIMHU TIPU MX
nepeHoce Ha HoBbIe cuTyarun, 59- 50 %0;

- HA OLIEHKY «HeY/JA0BJIETBOPUTENbHO» (2 6ajli1a) — 00ydaroIuiicsl AEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHYecKoro MaTepuana, 10MyCcKaeT CyleCTBEHHbIC OMNOKH, HE MOXKET MOKa3aTh
WHTEJICKTyaTbHbIC HABBIKK PEIICHUS MPOCThIX 3a1a4, 49 %0.



