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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoktucton

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu Kadeapsl JIMTEHHBIX MPOIECCOB M MATEPUATOBEICHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

N3noxxeHue mnpeacTtaBieHUd O CTPOCHUH, CBOMCTBAX W IMPUMEHEHUU COBPEMEHHBIX
KOHCTPYKIIMOHHBIX U HMHCTPYMEHTAJIbHBIX MAaTepUajoB, METOJAX YIPABJICHUS KOMILIEKCOM
CBOMCTB M MpUHIMIAX WX BbIOOpa Ui MPAKTUYECKOrO MPUMEHEHHS B MPOodhecCHOHATBHOM
JIeSATETbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HucuumiHa CoBpeMEHHbIE KOHCTPYKIIMOHHBIE M HMHCTPYMEHTAJbHBIE MaTepHalibl
BXOJIUT B YaCTh y4eOHOro miaHa (GOpMHpPYyEeMYIO0 YJaCTHHKaMH 00pa3oBaTEIbHBIX OTHOIICHHIA
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  u3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMuUpPOBaHHBIC B PE3YJIbTaTE U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

Ponp marepuanoBeieHs B TEXHOJIOTMUECKHUX IIPOLIECCaX MPOU3BOICTBA U3ICITHI

CoBpeMeHHbIE METObI UCCIICIOBAHUS MATEPHAJIOB U IMPOIIECCOB

[Ipuknagnas TepMOAMHAMHUKA U KUHETHKA

3Hanus (YMEHUS, BIAJICHUs), MOTYICHHBIE TPH M3yYECHUW JAHHOW AUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[ToaroroBka K mpoiierype 3aliuThl ¥ 3a1UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

[IpousBoicTBEHHAS - HAyUYHO-HCCIIeI0BaTeNIbCcKas paboTa

[Ipou3BoacTBEHHAS - TEXHOJOTHYECKAas (TPOU3BOJACTBEHHO-TEXHOJIOTUYECKAs ) IPAKTUKA

HpOI/ISBO,I[CTBCHHaH - IPpCAAUIIIIOMHAs IIPpaKTHUKa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynbraTe ocBOEHMS OUCHUILIMHBI (MOnyJisi) «CoOBpeMEeHHbIE KOHCTPYKLIUOHHbBIE U
UHCTPYMEHTAJbHBIE ~ MaTepuanb»  oOydaroomuiics  JODKeH  o0jazaTh  CIEeIyIOLUMU
KOMIETEHIUSIMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETCHITUN

ITK-7 CrniocobeH BbIOMpaTh MaTepHalbl P pa3paboTKe TEXHOJOTHYECKUX MPOLECCOB B 00JIaCTH
MaTEpUAIOBEIEHUS U TEXHOJIOTUU MATEPHAJIOB B MAIIMHOCTPOEHUH

IK-7.1 BriOupaer merannuyeckue M HEMETAIIMUECKHE MaTepuaibl JJs JeTanei
MalIiH, IpUuOOPOB U UHCTPYMEHTA




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsIeT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B TOM

YUCJIC:

— KoHTakTHas padora — 33,05 aka. 4acos:
— aynuropHas — 30 akaj. 4acos;

— BHeaynutopHas — 3,05 akaj. 4acos;

— caMocTosiTenbHas pabora — 39,25 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3K3aMCH

AynutopHas ) s
o | KOHTAKTHas pabora E E ®dopma TeKyIero
Paszen/ Tema g (B axaz. yacax) E = Bun 5 KOHTPOJISA Kox
J— : g O | caMOCTOATEINbHOT | yerieBaeMOCTH 1 KOMITETEHIIHH
O a6, | mparcr 2 £ paboTs MIPOMEKYTOYHOM
Tlek. : 1 2'¢ aTTecTaluu
3aH. | 3aH. | U &
1. Beenenue
11 CoBpeMeHHBIE
TEHJCHINN pa3BHUTHSA Visyuennie
CO3NaHmA M HPHMCHCHUA| 2 TEOPETUYECKOTO | HE MPEIYCMOTPEHO
KOHCTPYKIIHOHHBIX u Marepuana
WHCTPYMEHTAIBHBIX
MaTepuajoB.
HWroro no pazneny 2
2. OCHOBHbIE TOHSATHSI B 00JIACTH
CO3JaHUsI  MHKPOJETHPOBAHHBIX
cTanen
21 AKTyanbHOCTb
MPOU3BOJICTBA
MHKpPOJIETHPOBaHHBIX CTaslei Haysenne
MUJIC). Ob6nactu
npuverenus. U3 ncropun TEOPETHIECKOTO TectupoBanue
co3laHMss W NpUMEHeHusi| 2 2 2 4 Matephana, Brmonnenne
MJIC. Knaccnduxanus MOATOTOBKA K | WHIUBHIAYAJIBHOTO
KOHTPOJIBHBIM 3aJaHus
BBEJICHHS MAIBIX J100aBOK MEOTpHATIAM
JIETHPYIOIUX 3JIEMEHTOB
(JID). OcHOBHBIE KOHLIETIITUI
cozganust MJIC
HWroro no pazaeny 2 2 4
3. Teoperuueckue OCHOBBI
ynpounenust MJIC
31 Mexanuzmsl N3yuenue
YIIPOYHEHUS TEOPETUYECKOTO TecrupoBanue
HU3KOYTJIEPOJUCTBIX CTaleH. 2 1 1 4 MaTepHana; Brinonnenue
Bnustaue JIETUPYIOIIUX MOJrOTOBKA K | WHAWBUAYAJIBHOTO
9JIEMEHTOB Ha CTPYKTYpy H KOHTPOJIBHBIM 3aJaHus
CBOWCTBA cTayiel MEpONPHUITHUIM
Wroro no pazneny 1 1 4

4, OCHOBBI
npousBoacTea MJIC

TEXHOJIOTUH




4.1 OcCHOBHBIE IIOHATHS B

obsacti TEXHOJIOTHH
IPOU3BOJCTBA W3zyyenue
BBICOKOIIPOYHBIX CTaNen. TEOPETUIECKOTO TectupoBanue
TepmomMexaHuueckas 2 20U 6 Mmarepuana; Beinonnenue
o0OpaboTka (TMO). MOJITOTOBKA K WH/IMBUAYJIEHOTO
KonTponupyemast mpokartka KOHTPOJILHBIM 3aaHus
(KID). Konrtponupyemas MEPONPUATHAM
NPOKAaTKa C YCKOPEHHBIM
oxsaxaenreM (KIT ¢ YO)
HUroro no pazaeny 221 6
5. BbIOOp MHKpPOJIETHPYIOIUX
9JIEMEHTOB
51 Poup
MUKPOJIETHPYIOLIHX Uzyyenue
3JIEMEHTOB (MJID). TEOPETUYECKOTO TectupoBanue
Ocob6ennoct MJID. 2 20 6 MaTepuania; Brimonnenne
DopMmupoBaHUe u HOATOTOBKA K | MHIUBUIYAILHOTO
pacTBOpeHHE KapOWAOB H KOHTPOJIbHBIM 3aaHus
HUTPUJIOB MIID B MEPOIPUATHAM
AyCTEHHTE.
HWroro no pazaeny 221 6
6. Bnustane MJID Ha
(dopMupoBaHue  CTPYKTYpbl H
CBOICTB
6.1 Bmusame MJID Ha
azMep 3epHa ayCTEeHHTa U
p P 3¢p 4 Nzydenne
KUHETHKY
TEOPETUIECKOr0 TectupoBanue
PEKpHCTAILIU3ALIH
Marepuana; Brimonaenne
ropsiueie)OpMHUPOBAHHOTO 2 421 8
HOATOTOBKA K | MHIUBUIYAIBHOTO
ayCTEHUTA. OcobeHHoctu
KOHTPOJILHBIM 3amaHus
y-o. mpeBpamenuss B MJIC.
MEPOIPUITUSIM
JucnepcuonHoe
ynpounernue B8 MJIC
Hroro no pazneny 4,21 8
7. OcHoBHble rpynnsl MJIC
7.1  MukposerupoBaHHbIe
KOHCTPYKI[HOHHBIE
PyKI Nzyuenue
BBICOKOIIPOYHBIE  TPYOHBIE
TEOPETHIECKOTO TectupoBanue
cTalu ¥ cTanu Uit
MaTepHana; Brinonnenue
aBTOMOOTHJICCTPOCHHSI. 2 2 8
MOATOTOBKA K | WHIUBHAYAJIBHOTO
MukposnierupoBaHHas JUTas
KOHTPOJILHBIM 3aJaHusl
KOHCTPYKITOHHAS CTajb.
MEPONPHUITHSIM
MukponerupoBaHHas
MHCTPYMEHTAJIbHAS CTallb.
HWroro no pazneny 2 8
8. OcCHOBHBIE TPYIIIBI
COBPEMEHHBIX
MHCTPYMEHTAIBHBIX MATEPHAIIOB
8.1 Knaccuduxanus
COBPEMEHHBIX
UHCTPYMEHTAIIBHBIX
MaTepuasoB.
p N3ydenne
MNHucTpyMeHTanbHble  CTalH.
TEOPETUYECKOTO TectupoBanue
TBepabie CIIaBEIL.
Marepuana; BeimosHeHne
MuHepanokepaMHKa. 2 2 3,25
MOATOTOBKA K | MHIAMBHAYAJILHOTO
CBepXTBepAble MaTepHAbL.
KOHTPOJIbHBIM 3amaHus
Obnactu MPUMEHEHUSL.
MEPONPHUATHIM
OCOOEHHOCTH TPUMEHEHUSI.
Bri6op HMHCTpYMEHTaIBHOTO
Marepuaia WA
HU3HOCOCTOMKOTO MOKPBITUS
Hroro no pazaeny 2 3,25

9. Dk3ameH




Nzyuenue

TEOPETHYCCKOTO
9.1 DK3aMeH 1o Kypcy 2 MaTepuaia, DK3aMeH
MO/rOTOBKA K
KOHTPOJIBHBIM
MEPOIPUSITHIM
Hrtoro no pasgeny
Hroro 3a cemecTp 15 15/61 |39,25 9K3aMeH
Hroro no aucumruinie 15 15/61 | 39,25 SK3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

[Ipu npoBeneHun yueOHBIX 3aHATUI MpenojaBaHue IUCHUILIUHBI «COBpEeMEHHbIE
KOHCTPYKIIMOHHBIE ¥ HHCTPYMEHTAJIbHBIE MaTEpPHAIbD» pPEANU3yeTcs C HCIOIb30BAHUEM
pe3yNbTaTOB HAy4YHBIX HCCIENOBaHHUM, NPOBOIMMBIX Ha Kadeape, a Takke B IEHTpE
KOJUIEKTUBHOTO Monb3oBanust MI'TY, B TOM 4uciie ¢ y4eTOM pEruoHalIbHBIX OCOOCHHOCTEH
po)eCCHOHAIBHON JIeATEIILHOCTH BBIITYCKHUKOB W TOTpeOHOocTel padoromarenein (MMK,
MMK-METU3, beamar u np.).

B npouecce mnpenomaBaHus aucuUIUIMHBL  «COBpPEMEHHBIE KOHCTPYKLIMOHHBIE H
WHCTPYMEHTAJIbHBIE ~ MaTepUalibl»  NPUMEHSIOTCS  TPAAUIMOHHAs, HUHTEPAKTHBHAsA U
nH(OPMallMOHHO-KOMMYHHUKAIIMOHHAsT 00pa3oBaTenbHble TexHoJoruu. Ilpu ucnonabzoBaHUU
TPAIUIIMOHHBIX O00PA30BATEIBHBIX TEXHOJOTHI Y4YeOHBIC 3aHSATHS BBIMOIHSIOTCS B (opMme
MH(GOPMALIMOHHBIX JIEKIUH M TMpaKTUYecKuX paboT. DTa TEXHOJNOTHS COYETaeTcs C
UCIIOJIb30BaHNEM MH(DOPMAIIMOHHO-KOMMYHHKAITMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH, KOTIa
JIEKIMU MPOBOAATCS B (hopMe JEKUUN-BU3YyalIHU3alUi, MpU pearu3aluid KOTOPbIX H3JI0KEHHE
COJICp)KaHUsI COMPOBOXKIACTCS IMPE3EHTAIlMe ¢ JACMOHCTpalnueld ydYeOHBIX MaTepHalioB,
MIPEACTABICHHBIX B PAa3JUYHbIX 3HAKOBBIX CHUCTEMax, B TOM YHUCJIE WJUIFOCTPATUBHBIX,
rpaduuecKux, ayuo- U BUACOMATEPUATIOB.

JIeKIMOHHBI MaTepual 3aKpeIvisieTcs B XOJE€ MPAKTUYECKUX 3aHITHH, Ha KOTOPBIX
BBITIOJIHSIFOTCSL TPYIIOBBIE WJIM HWHIWBHUIyAJIbHBIC 3aJaHusl MO TMpoiaeHHou Teme. [lpu
NPOBEICHUN  MPAKTUYECKHMX pabOT HUCHONB3YyeTCsl HMHTEPAKTUBHBIE  00pa3oBaTENIbHBIC
TEXHOJIOTHH, YTO MPEIOoJIaraeT akTUBHOE U HEJTMHEHHOE B3aMMOJICHCTBUE BCEX YYaCTHHKOB U
JOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelNbHOrO pe3yibTara.
Hcnonp3yeTcst Takke pa300p KOHKPETHBIX CHUTYaIlMil C IIeNbI0 (OPMUPOBAHUS W PA3BUTHS
po(ecCHOHANBHBIX HABBIKOB 00YYarOIIUXCSI.

Peanuzarust KOMIETEHTHOCTHOTO MOAXO0Aa MPEAYyCMaTPUBAET UCIIOJIB30BAHUE B YUEOHOM
Mpolecce AaKTHUBHBIX M HHTEPAKTUBHBIX (OpM TPOBEACHHSI 3aHATH B COYETAHUU C
BHEAYJIMTOPHON paboTOi ¢ MeNb0 POPMHUPOBAHUS U Pa3BUTUS MPO(HECCHOHATBLHBIX HABBIKOB
o0yyJaroumxcsi.

CaMocrtosiTenbHasi paboTa CTYJICHTOB HAIpaBlIeHa HA CaMOCTOSITENIbHOE W3y4YeHHE
yueOHOW M HAy4yHOW JIUTEpaTypbl, a TaKXK€ CaMOCTOSATEIbHYIO MPOpabOTKy TeM B Ipoliecce

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE OOecnevyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. 'anmumos, 3. P. CoBpeMeHHbIe KOHCTPYKIIMOHHBIE MAaTEPUAJIbl ISl MAIIMHOCTPOCHHUS:
yuebHoe mo-cobue / D. P. I'amumos, A. JI. A6aymmun. — 3-e usn., crep. — Cankr-IlerepOypr:
Jlanp, 2020. — 268 c. —ISBN 978-5-8114-4864-7. — Texkct: osnekTponHbiii // JlaHb:
aNeKTpOHHO-OMbIMoTeynas cuctema. — URL: https://e.lanbook.com/reader/book/126707/#1. —
3ari. ¢ 3KpaHa.

2. 3y6apes 0. M. CoBpeMeHHbIE HHCTPYMEHTAJIbHBIE MaTepUaibl: Y UYeOHUK. — 2-€ U31L.,
ucnp. u jom. — CII6.: U3natensctBo «Jlanby, 2014. — 304 c.: min. — (Y4eOHUKH 71 BY30B.
CnenumanbsHast tuteparypa). https://e.lanbook.com/reader/book/595/#1. - 3aru. ¢ skpaHa.

0) lomotHuTEIBHAS TUTEPaTypa:
1. Koucrpykunonnsie craiu u cruiassl / Bopoosesa I'.A., Ckinannosa E.E., Epodees


https://e.lanbook.com/reader/book/126707/#1
https://e.lanbook.com/reader/book/595/#1

B.K. — M.: HUI[ MUH®PA-M, 2016. — 440 c.: 60x90 1/16 ISBN — Pexum mpocryma:
https://znanium.com/read?id=187938. — 3aru1. ¢ skpaHa.

2. Hoxpuna O.U. JlerupoBanue ¥ MOIU(PHUIMLIMPOBAHHE CTATH C HCHOJIH30BAHHUEM
MPUPOJIHBIX U TEXHOTCHHBIX MarepuanoB: MmoHorpadus /O.1. Hoxpuna, N.JI. Poxxuxuna, B.W.
Jmutpuenko, M.A. [Tnaronos. — Tomck: M3a-Bo Tomckoro nmonurexund. Yu-ta, 2013. — 320 c. -
https://www.google.ru/url?sa=t&rct=j&g=&esrc=s&source=web&cd=&ved=2ahUKEwiG--Plw
87WAhVEpPYsKHTFoCyUQF]ABedQIAhRAD &url=https%3A%2F%2Fportal.tpu.ru%2Ffiles%2

B) MeToauyeckue ykazaHusi:

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
o Ne norosopa Cpox neicTBus JIMLIEH3UU

MS Windows 7
Professional(mnma  [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
7Zip CcBOOOJTHO 0eccpouHO
MS Windows 7
Professional (s |1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
FAR Manager CBOOOJTHO 0OECCPOYHO
MS Office Project
Prof 2003 (s J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue kypca CchlIKa

DOnekTpoHHass 0a3za MEPUOIUYECKUX H3TaHHMA
East View Information Services, OO0 «MBHUC»
HamumonansHast
uHdopmanonHo-aHanmuTuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHAGKC HAYYHOTO ITMTHPOBAHMS
ITouckosas cucrema Akaaemust Google (Google
Scholar)
Nnpopmanonnas cucrema - EnnHoe OKHO
JI0CTyTa K HHPOPMAIIMOHHBIM pecypcaM
denepalbHOE TOCYJApPCTBEHHOE OIOIKETHOE
yUpeKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
MIPOMBIIITICHHONW COOCTBEHHOCTHY
DnexTpoHHBIe pecypchl Oubnuorexku MI'TY um.

https://dlib.eastview.com/

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

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

http://magtu.ru:8085/marcweb2/Default.asp

T'.1. Hocosa

VYHuBepcurerckass MHPOpPMAIMOHHAs cHUCTeMa . .
https://uisrussia.msu.ru

POCCHUS P

MexnyHaponHas HayKOMeTpUYecKas

pebepaTrBHas M MOIHOTEKCTOBas 6asa manubix |http://webofscience.com
Hayunblx n3gaanii «Web of sciencey

MexnyHaponHas pedepatuBHas u
MOJTHOTEKCTOBAs _ CIIpaBOYHas 0a3a  JIAHHBIX

http://scopus.com



https://znanium.com/read?id=187938
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiG--Plw87wAhVEpYsKHTFoCyUQFjABegQIAhAD&url=https%3A%2F%2Fportal.tpu.ru%2Ffiles%2Fdepartments%2Fpublish%2FNohrina_YuTI_.pdf&usg=AOvVaw24dm-y7xborpzLdO1mVCqH
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiG--Plw87wAhVEpYsKHTFoCyUQFjABegQIAhAD&url=https%3A%2F%2Fportal.tpu.ru%2Ffiles%2Fdepartments%2Fpublish%2FNohrina_YuTI_.pdf&usg=AOvVaw24dm-y7xborpzLdO1mVCqH
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwiG--Plw87wAhVEpYsKHTFoCyUQFjABegQIAhAD&url=https%3A%2F%2Fportal.tpu.ru%2Ffiles%2Fdepartments%2Fpublish%2FNohrina_YuTI_.pdf&usg=AOvVaw24dm-y7xborpzLdO1mVCqH
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG o0OecrieueHue JUCHHUIIIIMHBI BKJIIIOYACT:



VYueOHas ayAUTOpUS JUIs IPOBEJCHUS 3aHATUI JICKIIMOHHOTO TUIIA OCHAIIICHA!

- TEeXHHUYECKMMHU CPEACTBAMU OOYYEHUS, CIYKAIIUMH Ui IPEACTaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHblE ayauUTOpUM JUIA NPOBEIACHUS JIAOOPATOPHBIX 3aHATHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JIabopaTopust MpoOOIOATOTOBKIY:

- OTPE3HBIMH, NUTH(OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000py10BaHNEM IS TPaBJICHUS NITH(OB;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopust ONTUYECKONW MUKPOCKOITHH»:

- onrtuueckuMu Mukpockonamu METAM 32M, MUM-6, MUM-7,

- KOMITBIOTEPHBIMH CHCTEMaMHu 00paboTku n3obpakenuit Ha 6ase 1O «Thixomet PRO»
u «SIAMS-600x;

- KOJUICKIIMSMH MHKpPO- M MAaKpOUUTU(OB YIIEPOAUCTHIX W JIETHPOBAHHBIX CTaJeH,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MATEPHUAIIOB;

- KOJUIEKIEH MaKponuingoB ¢ TeeKTaMi MaKpOCTPYKTYPHI CTaJICH;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTaJled, YYyT'yHOB,
I[BETHBIX METAJUIOB U CIIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopust MEXaHHYECKUX UCTIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpAOMEpaMHU JJsl WCHBITAHUS TBEPAOCTH MO Merony PokBemia u mo Meromy
bpunenns;

- yHUBepcallbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaINoJIbHOW YHHUBEPCAILHOW UCIIBITATeIbHOM NBYXKOJI0HHOM Mammuoi AG 1C-300 KN
Shimadzu Corp;

- HAIOJILHOW YHMBEPCAJIbHOM MCHBITATeNIbHON IBYXKOIOHHON MammHoi AG 1C-50 kKN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEIHLHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaGoparopusi CKaHUPYIOIIEH AIMEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmuM Mukpockornom JEOL JSM —6490LV;

- cucTeMoil MUKpoaHanu3a ¢ nporpamMubiM obecrieuerreM INCA Energy 450 x-MAX
50;

- CHCTEMOW aHamm3a KapTHH JUGpaknud oOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpaMmmHbIM obecriedenuem Crystal 400;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JIabopaTopus TepMHUECKOM 00PaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TTEYaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebOHast ayquTopus ISl IPOBEIECHUS MPAKTHUECKUX 3aHATHH , TEKYIIETO KOHTPOJIS U
POMEKYTOYHOU aTTeCTAllMU OCHAIIICHA!

- KOMITBIOTEpPHO# TexHKKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

4. YyeOHas ayTUTOPHUS JUIs TPYNIIOBBIX U MHIUBUYaJIbHBIX KOHCYJIbTAIUH,



TCKYHICTO KOHTPOJIA U HpOMe)KYTO‘-IHOI\/'I aTTeCTall OCHAIICHA:

- KOMIIbIOTepHOH TexHukoi ¢ maketom MS Office, ¢ moakmouennem k cetu «MHTEpHET»

U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeIHAIM3UPOBAHHON MEOEIbIO.
5. [loMenienue ajsi caMOCTOSATEIHHON paOOThHI OCHAIICHO:
- KOMITBIOTEpPHO# TexHKKO# ¢ makeTom MS Office, ¢ moakitoueHnem k cetu «MHTEpHETY

U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA,

- CIICIMATM3UPOBAaHHON MEOEIbIO.
6. Ilomemenue pans XpaHeHHs W NPO(UIAKTUYECKOTO OOCITYXHBaHUA Yy4eOHOTO

O60py,I[OBaHI/I${ OCHAIICHO:

- CIIEIMAIN3UPOBAHHON MEOEIBIO: CTeIIaKaMH JJIsl XpaHEHHsI y4eOHOTo 000pyA0BaHMS;
- CTAHOYHBIM [TAPKOM M HHCTPYMEHTAMH JUISI PEMOHTa y4eOHOT0 000pyI0BaHHS.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAaMOCTOATEIbHOI padoThl 00y4aK0IHXCH

[To nucnumnunae «CoBpeMEHHbIE KOHCTPYKLIMOHHBIE U MHCTPYMEHTAJIbHbIE MaTepUaIbl»
IpPeIyCMOTPEHA ayAUTOpHAs U BHeAYJAUTOPHAs CaMOCTOsITeIbHAst paboTa 00yJaromuxcs.

6.1 AyauTopHasi caMOCTOsITeIbHasi padoTa CTYACHTOB IPEAINOJIATaeT BBIMOJIHEHHE
KOHTPOJIbHBIX PaloT.

Ilepeyennb BONPOCOB AJ1l MOATOTOBKH K KOHTPOJIbHBIM ayJAUTOPHBIM MepONPHATUHAM
10 TeMaM JHCUMIIJIMHBI

Tema 1. MexaHu3Mbl yIIPOYHEHUS

RBoOoo~NoORwNE

KaxoBbl IpUHLIKIIBI YIPOYHEHUS HU3KOYTIIEPOAUCTOMN cTamu?
Ha3zoBuTte MexaHU3Mbl YIIPOYHEHUSI HU3KOYTJIEPOUCTOM cTann
UYro Takoe HanpspKeHUE TpeHus?

KakoB MexaHH3M TBEPAOPACTBOPHOTO YIPOUHEHHs?

OT 4ero 3aBUCUT YIPOUYHEHHE 3a CUET nepiauTa?

B uem cyTh 1MCNIEPCMOHHOTO YIIPOYHEHMSI?

Kak peanusyercs MexaHU3M JIHUCIOKAIIMOHHOTO YIPOYHEHUS?
Kak nelicTByeT MexaHU3M 3€pHOIPaHUYHOIO YIIPOYHEHUs?
KaxoBa ponb 3TOro Mexanusma B ynpo4HeHun?

0. Yto coboii mpeacTaBisgeT MEXaHU3M CYOCTPYKTYPHOTO YIPOUHEHHS?
1. Kakoii U3 MexaHu3MOB yIIPOUHEHUSI HU3KOYTTIEPOJUCTOM cTaiu Hanbosee 3ppexTuBeH?

12. Kak MeHsieTcs JUCIOKAallMOHHAs CTPYKTypa MpH  XOJOAHOM  MpakTHYECKOH

nedopmarun?

13. Kakue ¢akTopsl BIHUAIOT HA CONMPOTUBIIEHUE XPYIKOMY pa3pyLICHHIO?

Tema 2. OcHOBHBIC TEPMHHBI TEXHOJIOTHH NMPOKATKH BHICOKONPOYHBIX CTAJICH

CoNoOR~WNE

Kaxkoga niens Tepmomexanndeckoit oopadborku (TMO)?

B 4yem ocHoBHas cymHocTs TMO?

Kaxune mpeumymectsa ooecneurBaeT TMO 1o cpaBHEHHIO C ApyTUMH 00paboTkamMu?
B uem npunnunuansaoe ornuuue BTMO ot HTMO?

KakoBa cymHocts koHTpoaupyemoit mpokatku (KIT)?

3a cuer yero obecreunBaeTcs u3mMenbueHue 3epHa npu KII1?

Kaxk ocymectnsercs Harpes npu KII?

KakoBa nenb BeicokoTeMIiepatypHoit aedopmariuu mpu KI1?7

Yro naer nedopmanuy B HIDKHEH YacTH ayCTEHHUTHOM WM ayCTEHHUTHO-(heppUTHOM

obmnactu npu KII?
10. Kak mpoucxomut oxnaxaenue npu KI1?



11.
12.
13.
14.
15.

o oA n
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12.

13.
14.

15.

B uem cyTh KOHTpOIMpYEMO IPOKATKU ¢ YCKOpEeHHbIM oxyaxaeHueM (KI1+Y0)?
Kakue TexHosnornueckue napamerpsl peramamentupyercs npu KI+YO?

Uro Bausier Ha cTpykTypy nipu KIT+YO?

Kakue cTpykTypsl MOTYT OBITH TIOJTydeHbI B Tiporiecce KIT+YO?

KaxoBa o0111ast 11€71b YCKOPEHHOT0 OXJIAXKIEHUS TTOCIIEe TPOKATKH?

Tema 3. Posib MUKPOJIETHPYIOIIMX 3JIEMEHTOB

Pacckakute O pacmoioKeHHWH MHKPOJETHPYIOMUX 3JIeMeHToB B Tabmuie J[.U.
MeHnpeneeBa

Uro Takoe psg kapoumoodpasyromux nemMeHToB? [1o kakoMy MPUHIKITY OH CTPOUTCS?
KakoBel OCOOCHHOCTH  AJIGKTPOHHOTO CTPOCHHUST aTOMOB  MHKPOJIETHUPYIOLINX
3JIEMEHTOB?

VYkaxute cBoiictBa 35eMeHToB 1V-VI rpynn

HazoBuTe HEO0CTaTKH 3JIEMEHTOB ATOM TPYIIIBL: Y ITUPKOHUS, TaQHUS, TaHTAJIA.
HazoBute »35eMEHTBI, KOTOpbIE HAIUIM TMPAKTHYECKOE IPUMEHEHHE B KadyeCTBE
MUKPOJIETUPYIOIIHNX

Kaxkyro pons urpaer pacTBOpUMOCTb 3JIEMEHTOB B ayCTCHUTE?

Kak npoucxoaut pactBopeHne KapOUIHBIX U HUTPUAHBIX (pa3 B aycTeHure?

UTto xapakTepu3yeT Mpou3BeACHIUE PACTBOPUMOCTH?

. CpaBHUTE pacTBOPUMOCTH KapOUA0B, KAPOOHUTPUOB U HUTPUJIOB B AyCTCHHTE.
11.

Kaxue u3 kapOuaHbIX U HUTPUIHBIX (a3 MUKPOJIETUPYIOLIUX 3JIEMEHTOB UMEIOT CAMYIO
OO0JIBLIYIO0 PACTBOPUMOCTH B aycTEHHUTE?

Kak Bnuser mNoBBILIEHHE COJEp)KaHUs YIJepoJa Ha pacTBOPUMOCTb KapOMJIOB B
ayCTeHUTE?

Kak Bnusier Temneparypa HarpeBa Ha pacTBOPUMOCTD KapOUIHBIX M HUTPUAHBIX (a3?
KakoBbl 0COOEHHOCTH PACTBOPUMOCTH KapOUIHBIX U HUTPUAHBIX (ha3 MpU COBMECTHOM
MUKPOJIETUPOBAaHUN HUOOUEM U TUTAHOM?

KakoBbl BO3MOYKHOCTH, JIOCTUTaeMble C IIOMOIIBIO KapOWJIOB TUTaHA, BaHAIUSI U
HUOOMS?

Tema 4. Biusinne MuKposierupoBaHusi Ha opMUpPOBaHHE CTPYKTYPHI

1.

2.

w

10.

11.

12.

Kak BIUSIOT MUKPOJIETHPYIOLIHE 3JIEMEHTHI B TBEPJIOM PacTBOPE Ha MPOLIECCHI B CTAIN
pHu Harpese?

Kak Bnusier pasHuIa B pa3Mepax aTOMOB MHUKPOJIETHPYIOILEro 3J€MEHTa M aTroMa
’KeJie3a Ha TBEPJOPACTBOPHOE YIIPOUHEHUE:

Kak BIUSAIOT MUKPOJIETUPYIOIUE 3JIEMEHTHl Ha y—>o. peBpalleHue?

Kakoe BnusiHME Ha y—o MpeBpalIeHUE OKA3bIBAIOT YACTHUIbI KapOOHUTPUAHBIX (a3
MHUKPOJIETUPYIOIIUX JIEMEHTOB, BBACTUBIINECS J10 TPEBPAILIEHUS?

Kak Bnusier pasmep BBIACTHBIINXCS YacTHUI[ KapOOHUTPUAHBIX (a3 Ha y—a
npeBpauicHue?

[ToueMy Ba)XXHO KOHTPOJIMpPOBATH pa3Mep 3€pHa ayCTEHUTa, OOpa30BaBIIETOCsS MpU
HarpeBe MUKPOJIETUPOBAHHBIX CTajei?

Uro HeoOXxoauMo 00ecreyuTh MpU HarpeBe MOJ| IMPOKaTKy MHKPOJETHPOBAHHBIX
cTaneu?

Kak BiusioT MUKpoOJIerupyrolre 3J1eMeHThl, pACTBOPEHHBIE B ayCTEHUTE, HA POCT 3€pHa
aycreHuTa?’

B kakom ciyuae BIMSHHME MUKPOJETMPOBAHMS Ha POCT 3€pHA ayCTEHUTa Hambosee
3¢ dexTUBHO?

VYkaxuTte TemnepaTypsl, 1O KOTOPHIX 3aTOPMOXKEH POCT 3€pHa ayCTEHHTa B CTaJsX,
MHUKPOJIETUPOBAHHBIX TUTAHOM, HUOOUEM, BaHA/IUEM.

Kakoii pasmep 3epHa aycreHuta u (deppura MOXKHO OOeCHedyuTh B CTaIAX C
MHUKPOJ00aBKaMH KapOU0- UM HUTPUI000Pa3yIOLIUX HIEMEHTOB?

KakoBo BimsiHMEe MUKPOJ00aBOK THUTaHA Ha CKJIOHHOCTh K POCTY 3€pHa ayCTEHHUTa B



13.

14.
15.
16.

17.
18.

19.
20.

HUOOMI-collepKaIluX MUKPOJIETUPOBAHHBIX CTAIAX?

Pacmonoxure V, Nb, Ti 10 BO3pacTaHUIO CACPKUBAIOIIETO BIMSHHS Ha POCT 3epHA
ayCTEHHTA.

Yo HA3BIBAIOT TEMIIEPATYPO Hayajia OCTAHOBKU PEKPUCTAIITU3AIMN?

Uro Takoe drag-apdext?

Kak BAHMSIOT MHUKpPOJCTHUPYIOLIME JJIEMEHTHl HA KHHETHUKY PEKPUCTAILTU3AINN
ropstaezieopMHUPOBAHHOTO ayCTCHUTA HU3KOYTIICPOAUCTOM cTamu?

KakoBo paznnune THUTaHA M HUOOWS BO BIMSHUU HAa KUHETUKY DPEKPHCTAIUIA3AIMH
ropstaezicopMHUPOBAHHOTO ayCTCHUTA HU3KOYTIIEPOAUCTOM cTamu?

Kak Temmneparypa aycTeHUTH3AIMHI BIUSET HA PEKPUCTAIUTU3AIMIO ayCTEHUTA?

Kak temneparypa ropsiucii qeopMaliny BIMSET HAa PEKPUCTAILIH3AIMIO ayCTCHUTA?
KakoBo BiusiHue nedopMaIiiy Ha y—o TpeBpalleHre B MUKPOJIETUPOBAHHBIX CTAJISAX?

Tema 5. JlucniepcuoHHOE YIIPOYHEHHUE IPU MUKPOJIErupOBAHUM

~ow

8.
9.

UeM 00BsICHICTCS UCTIEPCUOHHOE YIIPOYHCHHUE TTPH MUKPOJICTUPOBAHNN?

UeM pa3iuyaroTcsi KOTEPEHTHBIC, MOJYKOTePEHTHbIE U HEKOTePEHTHBIC TPaHHIIbI
«4actuna-mMarpuna»? Kakyio pojb OHH UTPAIOT B TUCIIEPCUOHHOM YIIPOUYHEHUN?
YKaXuTe BO3MOXKHBIE MEXaHU3Mbl B3aUMOJICHCTBHSI YACTHIL C JUCIOKAIUAMU?

KakoB MexaHu3M ynpoyHEHUsS HEKOT€PEHTHBIMH YaCTHUIIAMH C MOJIYJEM CJIIBUTa
0O0JIbIIIe MOIYJISL CIBUTA MATPHIIBI?

Kakue mapameTpsl oOmpenensioT HanpspDKeHHE, HEO0XOauMoe Mg pealu3aluu
Mexanuszma OpoBana?

Kakue mapameTpsl oOmpenensioT HampspDKeHHE, HE00XOauMoe Mg pealu3aluu
MeXaHHU3Ma Mepepe3anus YacTuil?

B kakom ciydae TPOUCXOAMT TOPMOXKEHHE JUCIOKALMK YIPYTUMHU TOJISMHU
HanpsHKeHUn?

Kakue mapameTpsl OnpeaessiioT BETHINHY 3PPEKTHI TUCIEPCUOHHOTO YIIPOYHCHUS?
Kakwue yactuipl Hanbonee 3pGEeKTUBHBI AT AUCTIEPCUOHHOTO TBEPACHHUS?

10. Kakoii mpuHIHIT HEOOX0IUMO COOITIOIATh P JUCIIEPCHOHHOM YIIPOYHCHHUH CTaTH?
11. Kakyro ponb urpaeT TUTaH, HUOOHMI U BaHAUI MPU MUKPOJIETUPOBAHUU CTANN?

Tema 6. CoBpeMeHHbIE HHCTPYMEHTAJIbHbIC MATEPHAJIbI

o w

7.
8.
9.

TpeboBanusl, MpeIbsABIsEMble K HHCTPYMEHTAIBHBIM MaTepHallaM.

VYriepoaucTsie M JIETMPOBAaHHBIE MHCTPYMEHTANBHBbIE cTanu. [Ipumepbl, MapKUpOBKa,
Ha3Ha4YCHHE.

beicTpopexyiue cranu. [Ipumepsl, MapkupoBKa, Ha3HaUYEHUE.

BoasdppamokobansroBsie cruiassl (rpynna BK). [Ipumepsl, MapkupoBka, Ha3HaYEHHE.

TuranoBonb(pamokobansToBele  ciutaBbl  (rpynna TK). Ilpumepsl, MapkupoBka,
Ha3Ha4YCHHE.
TuranoranTanoBoib(pamokobdansToBele criassl (rpynna TTK). Ilpumepsl, MapkupoBka,
Ha3Ha4YCHHE.

bespoasdpamonsie TBepabie cruiaBbl (BBTC). [Ipumepsl, MapkupoBKa, Ha3HAYCHHE.
Pexymas kepamuka.

CBepXxTBEp/ble HHCTPYMEHTAIbHbIE MATEPHAIBI.

10. MHCTpyMEHTaIbHBIE MAaTEPUAIBI C U3HOCOCTOMKUM MOKPBITHEM.

KonTpoabHble 3a1anus o npakTuveckoii padore 1. Jlazepnas cBapka

CBEPXHHM3KOYIJIEPOAUCTOH MUKPOJIETHPOBAHHOMN X0JI0JHOKATAHOM I0JIOCHI



Ha ocHoBanuu pe3ynbraTax v BBIBOJOB I10 pa3jienaM paboThl B IOTYyYEHHBIX pPe3ybTaTax

BBIOpaTh 1aHHbIE ((poTOrpaduu MUKPOCTPYKTYpPHI, rpaduKH, AUarpaMmbl, TAOIUIIbI),

KOTOPBIC HIUTIOCTPUPYIOT CICAYIOIINE 3aKITI0UCHHSL:

1.

2.

10.

11.

12.

OO0pa3upl 11 MeTauIorpauyeckoro aHajau3a OXBaThIBAJM 30HY CBApHOIO IIIBA,
0K0J10110BHY0 30HY (OILI3)u ocHOBHOM MeTa.

B cTpykType uccinenoBaHHBIX CBapHbBIX COEIMHEHUH M1OCIIE OCYLECTBIECHUS J1a3epHON
CBapKH OTUYETIUBO UACHTUQUIMPYIOTCS CIEAYIONINE XapaKTepHbIe KPUCTAIIIMUECKUE
30HBI: 30Ha KpUCTALIM3alMM  CBapHOIO  IBA, 30Ha IeperpeBa, 30HA
HepeKpUCTaIN3alNH, 30Ha PEKpHUCTAIUIN3ALMH u 30Ha OCHOBHOT'O
XO0JOAHOAE()OPMUPOBAHHOIO  MeTaljla, HE IIOJIBEPraBIIErocs TEPMUYECKOMY
BO3/ICICTBUIO TEIJIa CBAPOYHON BaHHBI.

B 30He kpucrtaumzanuu mBa HaOMIOLAETCA CTPYKTYpPa, COCTOsAIIAs U3 MAacCCHUBHOIO
¢depputa B Bue KPYIMHBIX KBA3UTIOJIUTOHAIBHBIX 3€PEH U OCHHUTA, MPEACTABIIAIONIETO
coboii peiiku TonmuHo# ot 0,5 10 1 MKM M ITTHHOM 110 25 MKM.

CrpykTypa,  cocrosmas W3  MaccuBHOro  (Qeppura,  00pa30BaBILEroCs
0e3auddy3HOHHBIM  MyTeM [0  HOPMalbHOMY  MeXaHu3My, U  OeiHuTa,
00pa30BaBIIETOCS 1O MPOMEKYTOYHOMY MEXaHH3My c(opMupoBanach B pe3yibTare
BTOPUYHON KPUCTAJUIM3ALUU JACHIPUTHON CTPYKTYpBI IIBA MPHU OOJBLIMX CKOPOCTSIX
oxmaxaenus npuodamsurenasao 1000 °C/c, xapakTepHBIX IS Ja3epHON CBapKH.

B OII3 M0XHO BBLAEIUTH 30HY IEeperpeBa ¢ KpyNHbIMU (DEPPUTHBIMH 3€pHAMHU, B
KOTOpOM MeTajll HarpeBaJics 3HauuTesbHO Bolle Ac3 (o 1450 °C).

3ona nepekpuctaumzanuu O3  Bkmrouaer ceOsd 30HY HOpPMalU3alUM  C
NEPEeKPUCTALNTN30BABIIUMICS MEJIKUMH 3€pHaMH  (eppura, B KOTOPOH MeTayl
HarpeBajics OO TeMmmeparypbl Heckonbko Bbiie Ac3 (mo 900-1000 °C), u 30HY
YaCTUYHOM MEepeKpUCTAIUIM3ALMH, B KOTOPOH METajll HarpeBajics O TEMIIEpPAaTypbl B
uHTepBasie Acl—Ac3, cocTosIyI0 U3 MEIKUX MEePeKPUCTAIIM30BABIIMXCS 3€PEH (TaM,
r7ie 00pa3oBaliCsl AYCTEHUT) U KPYIHBIX PEKPUCTAINTU30BAHHBIX 3epeH ¢epputa (Tam,
I7ie He pou3o1uia (azoBast epeKpUCTAIUIN3ALINS IIPU HATPEBE).

B 30He Tepmuueckoro BIMSHUS HAOMIONAETCS 30HA PEKPUCTAIUIM3ALUH, B KOTOPOM
MeTaJul HarpeBajcs 10 TeMmiepaTypsl HWxke Acl u Habmonaercs CTpPYyKTypa,
CBUJETENbCTBYIOIIAsE O MPOTEKaHWHW Tporecca oOpa3oBaHMsl  3apoJbliei
PEKpUCTAJUIM3AllMY, MX pPOCTa M TOCTENIEHHOW 3aMeHbl BOJOKHHCTOM CTPYKTYpbI
(neopMUpOBaHHBIX 3€PEH ) HA HOBBIE METIKHE PEKPUCTAIIIM30BAHHBIC 3€pPHA.

30Ha OCHOBHOT'O METaJl1a UMEET BOJIOKHUCTYIO ((PHUOPOBYIO) CTPYKTYPY, XapaKTEPHYIO
JUIsl 16OPMUPOBAHHOTO XOJIOJIHOKATAaHOTO MeTalljla: BBITSHYThIE 3€pHA CO CIelaMu
nedopManuu.

B mMukpoctpykType cBapHbIX coenquHeHui nosockl u3 ctanu 006/1F Bo Bcex 30Hax, 3a
UCKJIIOYEHHEM 30HBl KpHUCTAIIM3AlMM IIBa HAOMIOJAIOTCA KPYIMHBIE YaCTHIIBI
F€OMETPUYECKH MpaBUIbHOW  (QopMbl  pasmepoM o 10 MKM, KOTOphIE
UJCHTUPHUIMUPYIOTCS KaK KOMIUIEKCHbIE HUTPUIBI THTaHA U HHOOMS, oOoraiieHHbIe
TUTAHOM WJIM HUTPHUIBI TUTAHA.

B MukpocTtpykType 30HbI mBa Kpuctamuzanuu cranu 006/IF koMIuiekcHble HUTPUIbI
TUTaHa W HUAOOWsS, OOOTAIlCHHbIE THUTAHOM WM HUTPUABl THTaHA YaCTHUIIBI
OTCYTCTBYIOT, IIOCKOJIbKY OBIJIM PACTBOPEHBI B )KMJIKOM METaJlIe CBAPOYHOM BaHHHBI.

B OII3, nmpuneraromeit k 30He kpuctamumm3anuu mBa ctamu 006/1F, nabmromaercs
Y4aCTOK C KpYINHBIMH HE pAacTBOPHBILIMMHCS 4YacTULAMH HUTPHUJOB THTaHA.
KomrmuiekcHble HUTPUIIBI, cofiepKalue HUOOUi, UMEIOT 0ojiee HU3KYI0 TEMIEpaTypy
pPacTBOPEHUS U MIOATOMY PaCTBOPSIOTCA MO BO3CHCTBUEM TEIJIa CBAPOYHOM BaHHBI, U
M3-32 BBICOKMX CKOpPOCTEH OXJIaXKICHHs, HE YCIEBAIOT BBIACISTHCS U HE CACPKHUBAIOT
pOCT 3€epHa.

B yuactke OILI3 cBapHoro coenunenus nonocsl u3 craiau 006/1F, mpuneraromeii k 301e
KpUCTANIM3allMM  I11Ba, 00pa3yloTcs aHOMalbHO KpYMHbIE 3epHa  (Qeppura,
OpUEHTUPOBAaHHBIE B HAMpaBICHUHM TEIJIOOTBOAA, YTO MOXET OBITb OOBSCHEHO



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

3aMEJUICHMEM BBIIEIICHHUSI PACTBOPHUBIIMXCS B 3TOM 30HE YaCTUL, M3-32 BBICOKUX
CKOpOCTEW OXJaXACHUS, XapaKTEPHBIX ISl Ta3€pPHON CBapKH.

[TpoTsKEHHOCTh 30HBI MEPEKPUCTAIUIM3AIMK CBApHOTO coeanHeHus u3 cramu 006/1F
cocrapnsier npubnausutenbHo 0,06 MM, uYTro OOBSACHSETCS MajbiM BpEMEHEM
npeObIBaHUsl METaJlla B JTOH 30HE HpU Temreparype Bbime Ac3 u3-3a OONbIINX
CKOPOCTEH TEIJI00TBO/Ia B OKOJIOIIOBHYIO 30HY B MPOIIeCcCe Ja3epHOI CBapKH.
KauecTtBO cBapHOro coeIMHEHHUsI OLIEHMBAETCS IO MpoOe Ha BbIIaBIMBaHHUE (1O
DOpHUKCeHY): CBapHOH ILIOB CUMTAETCS KAUECTBEHHBIM, €CIIM Pa3pyllIeHHE MPOU3OILIO0
NEPIEHIUKYIISIPHO LIBY.

KauecTBo cBapHOro coelMHEHUs OLIEHWBAETCS MO MPOoOE Ha BHIIABIMBAHUE: CBAPHOMN
II0B CYUTAETCS HE KAYECTBEHHBIM, €CJIU Pa3pylIeHHE IPOU30LLI0 1o By uiau B O3
NapajuieNbHO IIBY.

MaxkcumanbHOE 3HAa4YeHHE TBEPIOCTHM HAOIMIOAAeTCs HAa OCH CBAapHOIO MIBA, YTO
00BsICHSIETCS HamMuueM OCWHUTHOM CTPYKTyphl. Ha HEKOTOpOM paccTOSHUU OT OCH
CBApHOTO I1IBa HAOJIIOJACTCSl CHUKEHUE TBEPIOCTH, MUHUMAIbHOE 3HAYEHUE KOTOPOI
COOTBETCTBYET 30He neperpea. [1o Mepe npoiBHKEeHUsI K OCHOBHOMY METaJLITy B 30HAX
NEePEKPUCTAIIIN3ALNN U PEKPUCTAIIIN3ALUN TBEPAOCTh BO3PACTAET, IOCTUrasl 3HAUECHUS
TBEPJAOCTH OCHOBHOT'O XOJIOJTHOKATAHOT'O METaJIa.

KauecTBeHHO CTpoe€HME 30H OJMHAKOBO JUIsl BCEX HCCIIEJOBAaHHBIX MapoOK CTaJIH.
OaHako MPOTSHKEHHOCTh 30H U PACHpPENEICHHEe MHKPOTBEPAOCTH pa3IUYalOTCS B
3aBUCHUMOCTH OT COPTaMEHTa CTaJIH.

[ToBbIlIEeHHE MHKPOTBEPAOCTH B 30HE KPUCTAIIM3ALMU IIBa CBAPHOTO COEIUHEHUS
craym 006/1F mpumepno wa 500 HV o cpaBHeHHIO ¢ MUKPOTBEp10CcThIO cTamu 08I0,
MOCKOJIbKY KOMITJIEKCHBIE HUTPUJBI (KapOOHUTPHUIOB) TUTAHA U HUOOUS U HUTPUIBI
(kapOOHUTPHUIBI) TUTAHA TIPH CBAPKE PACTBOPSAIOTCS B METAJJIE CBAPOUYHOW BaHHBI U
IpU TOCTEAYIONIEM OXJaKISCHUU TUTAaH W HUOOWN OCTAlOTCS B TBEPAOM PacTBOpE
MeTaJljia 30Hbl KpUCTAJUIM3AlUY 111Ba, 00ECIIeunBasi TBEPIOPACTBOPHOE YIIPOUHEHHE.
Pacnpenenenre MUKpOTBEPIOCTU CBUIETEILCTBYET, YTO PA3ylNPOYHEHUE B JIa3ePHBIX
CBapHbIX COEIMHEHUSAX B HeslerupoBaHHbIX craisax 10mc, 08mc u 0810 cocrasiser no
38 %, a B cBepxHu3Kkoyriepoaucroir ctanu006/1F, MUKpOIernpoOBaHHON TUTAaHOM U
HuoOueM - Bcero 710 15 %.

[Tocnme  pekpHUCTaNIM3allMOHHOTO  OTXKMra B CBAapHOM  COEIMHEHHH  30HA
pEeKpUCTAIIN3aIUU OOBEIUHSAETCS C OCHOBHBIM PEKpPUCTATIM30BAaHHBIM METAJIOM,
BCJIEJICTBHE UETO MPOTSHKEHHOCTh 001aCTH pa3ylpOYHEHUS] YMEHBIIIAETCs Ha BETUYHHY
HNPOTSKEHHOCTH 30HBl PEKPUCTAIIIM3ALUU, YTO IMOJIOXKUTEIBHO CKa3bIBaeTCsl Ha
KaueCTBE COEANHEHHUS.

ITocne na3zepHOW CBapKHM MaKCUMAaJjbHbIE 3HAYEHUA CHKHUMAOIIMX OCTATOYHBIX
HaIPsDKEHUH COOTBETCTBYIOT OCH 11Ba. Ha rpaHuIie 30HbI KpUCTaJNIM3aLUU 11BA U 30HBI
NeperpeBa, HaMpsHKEHUs] MEHSIOTCS Ha PacTIrMBarollue, 3aTeM CHOBA B 30HE Ieperpena
MEHAIOTCS Ha CXKHUMAIOIIKAE, KOTOPbIE YMEHBINAIOTCA HAa MNPOTSHKEHUM 30HBI
NEPEeKPUCTAUIN3ANA U TPOAODKAIOT YMEHbBIIAThCA JO 3HAUEHUS OCTATOYHBIX
HaNpPsDKEHUH OCHOBHOT'O METalIa.

[Tocne pexpuctammzanuonHoro omkura B O3 mpoucxoauT HEKOTOPBIN POCT 3epeH
depputa B 30HAX MEPEKPUCTAUIM3ALMU M  PEKPUCTAUTM3AIMM, a TakkKe
pPEeKpHCTAJUIM3AIMsI OCHOBHOTO METajlla, B pe3ysbTaTe Yero 30Ha PEeKpUCTAIIU3alUuN
00BbeIMHAETCA C 30HOM OCHOBHOT'O MeTala.

[Tocne pexpuCTaUIM3aIMOHHOTO OTXKUTa B 30HE KPUCTAIIM3AllMU [IBA HAOII0/1aeTCs
(beppUTHO-LIEMEHTUTHAsT CTPYKTypa, oOpa3oBaBIIasicss B pe3yibTaTe OTIIyCKa
CTPYKTYpHbI, chOpMHUpOBABIIEHCS B 3TOW 30HE MPH JIa3epHOI CBapKe.
PexpucrannnzanoHHBIE OTXKUI HENPEPBIBHBIX I0JOC C JIA3€PHBIMM CBapHBIMU
COEIMHEHUSIMU U3 MHUKposierupoBaHHoW ctanu 006/IF B JMHUKM HENpephIBHOIO
arperata AHO/AHI'L] cHmxaer MUKpOTBepAOCTh. OCTaTOUHBIE HAIPSDKEHHUS B 30HE
cBapHoro mBa u B OII3 yMmeHblIaloTCs, U UX paclpeneseHHue CTaHOBHUTCS Ooliee



OJHOPOIHBIM.

KoHTpoabHbIe 32/1aHUS 110 PAKTHYECKOH padoTe 2. BiusHue CKOPOCTH OXJIaMkKIEHUA
HA CTPYKTYPY U MHKPOTBEPAOCTh APMATYPHOH BBICOKOYIJIEPOAUCTON apMaTypHOil cTaJjiu,
MHKPOJIerHPOBAaHHOI GopoM

1. OOBsACHUTP  TPUHIMIIBI  TOCTPOCHHS  TEPMOKMHETHYECKUX  JUarpaMMm  C
UCIIOJI30BaHUEM COBPEMEHHOTO HCCIIeI0BaTENbCKOTo koMiuiekca Gleeble 3500

2. Hcnonp3ys TEpMOKMHETHUYECKYIO JUArpamMMmy, OOBSICHUTh BIHMSHUE CKOPOCTH
OXJIAXKJIEHUS HA MUKPOCTPYKTYpy cTanu 80P.

3. OOocHOBaTh YCIOBHUS OXJAXACHHS, oOecnedynBaromue (HopMupoBaHHEe TpeOyemoun
CTPYKTYPBI IIPH OXJIAKJCHUN 3aTOTOBKH MIOCJIE TOPsSTUei MPOKATKU HAa COPTOBOM CTaHe.

6.2 BaeaynuTopHasi caMOCTOSITeJIbHAsI pPad0Ta 00YJAIOIIMXCS OCYIIECTBIISICTCS B BHJIE
W3Y4YEHUS JIUTEPATYpPhl IO COOTBETCTBYIOIIEMY paszieiy ¢ MpopabOTKOW Marepuaia Mo TeMam
JOUCILUATIIINHBI

7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTALMU
a) [lnanupyempble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPeICTBA JIl IPOBEAeHUs
NMPOMEKYTOYHOM ATTeCTAllUM:

CrpykTypHBIii [Inanupyemble

O1LleHOYHEBIE CPENCTBA
3JIEMEHT pe3ysbTaThl 00yUCHHS H pedt

IIK-7: Cnnoco0eH BbIOMpPaTh MaTepHaJbl IPH Pa3padoTKe TEXHOJOTHYEeCKHX MPOLECCOB B
00J1aCTH MaTepHaJIOBeleHUs1 M TEXHOJOTMH MAaTepPHaIoB B MAIIMHOCTPOEHUH

IK-7.1 Bribupaet TeopeTnyeckue BOIPOCHI:

METaJUINYEeCKUE U

HeMeTALINYECKIe 1. CoBpemeHHbIE TEHICHIIMH PAa3BUTHUS CO3JTAHUS U]
MaTepHuabl IS IIPUMCHCHUSA KOHCTPYKIMOHHBIX u
JeTaneii MaluH, MHCTPYMEHTAJLHBIX MaTepUATIOB.

pr6GOpPOB U 2. AKTyaJapbHOCTh MIPOU3BOICTBA
MHCTPYMEHTA MukposerupoBannbix craneit (MJIC). O6nactu

PUMEHECHUS.

3. Kiaccudukaums BBeneHHs MalblX J100aBOK

JETUPYIOMUX 3ieMeHToB (JID).

OcHoBHble KOHIENIMHU co3aanusg MJIC

5. MexaHu3Mbl YIOPOYHEHHUS HU3KOYTIIEPOANUCTHIX|
cTajneu

6. OcCHOBHBIE TIOHSATHS B OOJACTH TEXHOJIOTHH|

IIPOM3BOJICTBA BHICOKOIPOUHBIX CcTasei

Tepmomexannueckas oopadbotka (TMO)

Kontponupyemas npokartka (KIT)

9. KonTponmupyemasi TMpoKaTtka ¢ YCKOPEHHBIM|
oxnaxaenueM (KII ¢ YO)

10. Pons Mukposnerupyrommx snementon (MJID).

11. Ocobennoctu MJID

12. ®opmupoBaHuEe ¥ pPACTBOPEHHE KapOHWIIOB W
HuTpu0B MJID B aycrenute

13. Biussane MJID Ha pa3Mep 3epHa ayCTeHUTA WU
KUHETHKY peKpUCTAIIH3AINN
ropsraeiehOpMUPOBAHHOTO aYCTEHUTA

14. Ocobennoctu y-o npespamieaus B MJIC

15. lucnepcuonnoe ynpounenue B MJIC

16. MukposierupoBaHHbIe KOHCTPYKIIMOHHBIE
BBICOKOTIPOYHBIE TPYOHBIE CTAIN

17. MukposierupoBaHHbIe  BBICOKONIPOYHBIE  CTaJIH

e

o ~




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNIbTaThl 00YICHUS

OueHoYHbIE CPEeACTBA

JUTS aBTOMOOTHIIECTPOCHUS

18. MukposierupoBaHHasi JUTasi KOHCTPYKIIMOHHA]

CTallb

19. MukponerupoBaHHasi HHCTPYMEHTAJIbHAsI CTAJIb
20. Knaccudukanus COBPEMEHHBIX|

HHCTPYMCHTAJIBHBIX MaT€pUuajioB

21. UncTpyMeHTaNbHbIE CTAIH

22. Trepaple CIIaBbl

23. MuHepasiokepaMHKa

24. CBepXTBepbIe MaTepUAIIBI

25. O6macT 1 OCOOCHHOCTH TPUMEHEHHS

Pemuth 3anauy u3 npodeccnoHanbHO 0bacTu:

1.

10.

11.

12.

OO0BbsAcHUTE, KaK TOCTYNAIOT, €CJIM IIPU COXPAHEHUY
KJ1acca MIPOYHOCTH B COBPEMEHHBIX|
MarucTpajJibHbIX  TpyOompoBojax  TpeOyercs
YBEJIMYEHUS TOJIIUHBI CTEHKH TPYOBI.

OObsicHUTe, KAaKOBBI  TJIABHBIE  IIOKa3aTelu
MEXaHUYECKUX M HKCIUTyaTallMOHHBIX CBOWCTB B
BBICOKOTIPOYHBIX HU3KOJIETUPOBAHHBIX CTAJISX.
Uro OyAer ciyKUTh OCHOBHON XapaKTePHUCTUKON
XJIAJHOJIOMKOCTH  CTaJd  INpPH  UCIBITAHUU
MaJaroluM rpyzom?

[TosicHuTe, KaK BBIOMpAECTCS COEPIKAHHUE YIIepoa)
B BBICOKOITPOYHBIX TPYOHBIX CTAJISAX.

3aueM yBEJIMYMBAIOT COJEpP)KaHHWE MapraHua a0
1,65 % B HU3KOYIJIEPOAUCTOU cTaiu,
MpeIHa3HAYCHHOU TS KOHTPOJIUPYEMOH
IIPOKATKH?

Kakoii OCHOBHOM HEIOCTAaTOK  TPAAMIMOHHO,
UCIIONB3YEMBIX MYyTEH MOBBIILICHUS MPOYHOCTH
aBTOJIUCTA?

Kakoe BPEMEHHOE COINPOTHUBIICHNE
obecneunBaerca B [F-cranu?

Kak mnpum mnpou3BOACTBE aBTOJUCTOBOM CTalH
ucnons3yercs: TRIP-3ddext?

Kakue »neMeHTBI MOXHO HCHOJB30BaTh IS
TBEpAOpAcTBOpHOrO ynpounenus [F-craneit?
OOBACHUTH OCHOBHBIE TMPHUHIIMIIBI TEXHOJOTUH
00paboTKu CBEPXHU3KOYTJIEPOAUCTOH
MUKpPOJIETHPOBAHHON BBICOKONPOYHOU CTamu AJis
aBTOMOOMIIECTPOEHUSI.

OOBACHUTH NIPUHIUIIBI OCTPOCHUA
TEPMOKHMHETHUYICCKUX AuarpaMm pacmanaa
ayCTCHUTA B HU3KOYTJICPOAUCTBIX

MI/IKpOJ'IeFI/IpOBaHHLIX CTaAlIIX C HCIIOJB30BAHUCM
COBPCMCHHOI'O HCCICAOBATCIILCKOTO KOMIIJICKCA
Gleeble 3500

I/ICHOJIBBY}I TCPMOKHHCTHYCCKYIO AuarpamMmmy,
O6”b${CHI/ITB BIIUIAHHUC CKOpOCTI/I OXJTAXKXKACHUA HAa|




CrpyKTypHbIi [Tnanupyembie

OneHouHsble CpeacTBa
DJIEMEHT pe3yabTaThl 00yUEHHS t pet

MUKpPOCTPYKTYpY  apMarypHoil  craiu 80P,
MUKPOJIETHPOBAHHONU OOPOM.

13. O6ocHOBaTH YCIIOBUS OXJIKICHMUS,
obecrieunBaronue  GopMHUpoBaHUE  TpeOyeMOM
CTPYKTYPBI TIPH OXJIAKICHUH 3arOTOBKU M3 CTaJIA
80P mociie ropsiyeit mpoKaTKyu Ha COPTOBOM CTaHE.

14. Moxno nu ucnonszoBath ctaiib Y10 (X, 9XC) mis
U3TOTOBJICHUSI MHCTpPyMEHTa 1 00paboTku
MSATKAX MaTEPHUaJIOB U MPU HEOOJBITNX CKOPOCTSIX
pezanus (I 0OpaOOTKM  TBEPABIX, BI3KUX
MaTepHaJoB, IpU OOJIBIIMX CKOPOCTSIX PE3aHuUs).

15. Pesenr mnpu SKCIUTyaTallud  pa3orpeBaercss 10
temneparypbl 650 °C. Kakyro cranb npeanodecTs:
P9, P6MS, P9K10 u nouemy?

16. Kakue  maTepwalibl  MOXKHO  BBIOpaTh I
MHCTPYMEHTA CBEPXCKOPOCTHOMN YUCTOBOU
00paboOTKM pe3aHueM IKAPONPOUHBIX  CTaJICH:
P6MS, P18, P10KS®5, anma3z, KHb, T30K4, BK3?

17. Kakyto ctanp NOpeanoyecTb MJii H3TOTOBIICHUS
MITAMITOB JIISI XOJIOAHOM BBITSOKKH (ceueHuem 100,
MM) u ouemy: X, Y12, X12?

18. Kakme w3  ImITaMOOBBIX  CTaled  HMMEIOT
MOBBIICHHYI0O H3HOCOCTOMKOCTh, a Kakue —
MOBBIICHHYI0 BsI3KOCTh: 9XC, 7XI'2BM, X12M,
4XC, 6XB2C, X6BD? OObsACHHTD.

19. Kakue  marepuanbl MOXHO  BBIOpaTh s
WHCTPYMEHTA CBEPXCKOPOCTHOM YHCTOBOM
00paboTKM pe3aHueM >KapONPOUYHBIX  CTaJICH:
P6MS5, P18, P1OK5®5, anmaz, KHB, T30K4, BK3?

20. lHCTpyMEHT MOJDKEH IOBEPraThCs IOJMPOBKE.
Kakyro crans npeannodects: P9, PO®S nmm PIKS n
nouemy?

0) Iopsinoxk mpoBeleHHs] MPOMEKYTOUHON aTTECTAIMU, NMOKA3aTeJId M KPUTEPHU
OLICHUBAHUS:

IIpomeskyTouHasi aTTecTanus Mo AucuuiinHe «CoBpeMeHHbIe KOHCTPYKIMOHHBIE U
HHCTPYMEHTAJIbHbIE CTAJHW» BKIIOYAET TEOPETUYECKHE BOINPOCHI, MO3BOJSAIOIINE OLEHHUTH
YPOBEHb YCBOCHHUSI OOYUYaIOUIMMHUCS 3HAHWW, W MPAKTHYECKHUE 3a/1aHUsl, BBIABISIONINE CTEIICHD
c(OpMHPOBAHHOCTU YMEHUH U BIaJIeHUH, U IPOBOIUTCS B (hOpME IK3aMeHa

DK3aMeH O JaHHOHM TUCHHIUIMHE MPOBOJUTCS B YCTHOW (hopMe IO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKUX BOMNPOCA U OIHO INMPAKTHUECKOE
3aJlaHue.

IMoxa3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHA:

— Ha OLEHKY «OTJHYHO» (5 6aioB) — 00yJaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe WU TIIIyOOKOe 3HaHue
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET NPAKTHUECKUE 3aJaHMsl, CBOOOIHO OIEpUpPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYalUX MOBBIIICHHOMN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amia) — oOyJaromuiicss 1eMOHCTPUPYET CPEAHHM YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMH: OCHOBHBIE 3HAHMSA, YMEHHMS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYNTENbHBIC ONIMOKH, HETOYHOCTH, 3aTPYJHCHUS TIPH aHATUTHIECKUX OTIEPAIHsX, IepeHoce
3HaHUHM U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.



— Ha OIICHKY «YIOBJIETBOPUTEJIbHO» (3 Oamia) — oOydyaroumuiicss JIeMOHCTPHPYET
MOPOTOBBIM YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIUH: B XO0/I€ KOHTPOJBHBIX MEPONPUSITUN
JOITYCKAIOTCSA OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACTbHBIX 3HAHUM, YMEHUH, HABBIKOB,
0oOy4aroluiicsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS IMPU ONEPUPOBAHUU 3HAHUSAMH U
YMEHHSIMH TPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUU.

— Ha OLICHKY «HeYy/10BJIETBOPHUTEJIbHO» (2 Oaia) — 00y4yarouuiicss IEMOHCTPUPYET 3HAHUS
He Ooisiee 20% TeopeTHUECKOro maTepualia, JOMYCKAaeT CYIIECTBEHHbIC OLIMOKU, HE MOXET
MOKAa3aTh UHTEIUICKTYyaJ IbHble HABBIKU PELICHHS MPOCTHIX 3a/1a4.

— Ha OLICHKY «HeYAOBJIETBOPUTENbHO» (1 Oamn) — oOyuaromuiicss He MOXKET MMOKas3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXKET I0Ka3aTh
WHTEJJICKTYaTbHbIC HABBIKM PEIICHUS TMPOCTHIX 3a/1a4.



