OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKAa30M PEKTOpa
oT «29» Mmas 2026 r. Ne 49

b1.0.26 MartepuajoBeieHle U TEXHOJOTMSI KOHCTPYKIUOHHBIX
MaTepHuaJioB

paboyas mporpamma JUCIHUIIINHBI
CrermanpHoCTh/HanpaBieHue  moarotoBkn —  15.03.05 KoOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
o0ecrieueHre MalIMHOCTPOUTEIILHBIX TPOU3BOJICTB
Crennanu3arus/mpoduits — TeXHOIOTHsI MAITUHOCTPOCHUS
KBanu¢ukanus BeimyckHiKa — bakanaBp
®opma u cpok 00yueHus — ouHas ¢popma 4 roaa
Kadenpa-pa3zpaboTunk nporpaMMsl — ABTOMaTH3aIMs NPOU3BOICTBEHHBIX IPOIIECCOB

OOmas TpyHoeMKOCTb B 3.€. — 7 DopMBI IPOMEKYTOTHON aTTeCTAINU
Yacos o yueoHOMY 1u1any (YII) — 252 ouHas popma oOydeHU:
3a4eT 2 ceMecTp, 9K3aMeH 1 cemectp, Kypcosas pabora 1
ceMecTp
Ounasi popma o0y4yeHUst Pacnpenesnenne 4acoB JUCHUIJIMHBI TI0 CEMECTPaM
Cemectp 1 2 HTtoro
Bup 3ansaruit Yacos no YII Yacos no YII Yacos no YII
AyauTOpHAsi KOHTAKTHas
padoTa no BMAAM y4eOHbIX 51 51 102
3aHATHIH/
B T.4. B ¢popme IIIT*
— JIEKIIUHA 17 17 34
— TIIpaKTHYECKUe (CEMUHAPCKUE) 17 17 34
— 1abopaTopHBIE 17 17 34
CamocrosiTesibHast padoTa 57 57 114
IK3aMeH 36 36
Hroro 144 108 252
HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

0x00F585A1671E22C14CEA47AE86A14054D5 ¢ 27 dpeBpanst 2026 r. no 23 masi 2027 r.Moanucs

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHUs — OakajaBpuaT IO
HampaBiaeHuto  moArotoBku  15.03.05  KoOHCTpPYKTOPCKO-TEXHOJOTHYECKOE  0OECTeUeHHE
MaIIHHOCTPOUTEILHBIX TPOU3BOJICTB, YTBEPKIACHHBIM [Iprikazom MuHHCTEPCTBA HAYKH U BBICIIIETO
obpazoBanus Poccuiickoit @eaepannu ot 17.08.2020 Ne 1044.

[Tporpammy cocraBui(u):
Accucrent, Accucrenr, T.T. Uymbamze

PaGouas IporpamMma pacCMOTpCHa U 0no6peHa JJIA UCIIOJIBb30BAaHUS B y‘Ie6HOM IMpouecce Ha

3acemanuu kKadeapsl «ABTOMATU3alUS MPOU3BOJCTBEHHBIX IPOIECCOBY», MPOTOKON OT «20» Mas
2026 . Ne 8

3aB. xadeapoi, a. T. H., mpodeccop A.B. JIuBmmn



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

(hopmupoBanre y 00ydJaroMmuXcs 3HAHUH O CTPOSHHH M CBOMCTBaX COBPEMEHHBIX MAaTEPHAJIOB, a TAKKE O
1 crnoco0ax W3MEHEHHs] 3THX CBOMCTB JJIs TPOBENCHHMS pa3IMYHBIX METOJOB aHalli3a, CHHTE3a |
ONITUMH3AINHU TIPOIIECCOB 00ECIICYCHNS Ka4eCTBA MaTEPHAIOB M METAJUIOTIPOIYKIIUH

(opMHpOBaHHE Y CIIEHMAINCTOB 3HAHUA O METOAAX M3TOTOBJIEHHS W3 KOHCTPYKIMOHHBIX MaTepualioB
2 3aroTOBOK, JeTalel M M3/eNHiA, 0 BEIOOpe MaTepHraia U (QOPMBI H3IENHNS, YIUTHIBAS [IPH 3TOM TPEeOOBAHUA
TEXHOJIOTUYHOCTH, & TAKXKE BIHMIHHE METOJIOB MOIYyYCHHUs M 00pabOTKH 3ar0TOBOK Ha KA4eCTBO AeTalei

1.2 3agaum JIMCHUIIHHBI

[y

H3YYCHHEC CTPOCHNUS METAJIJIOB U CILIABOB

2 OCBOCHHE COBPEMEHHBIX CIIOCOO0B yIIPOUHEHHUS] METAIJIOB U CIIABOB

N3Yy4YCHHUC CBOﬁCTB, Ha3Ha4yCHMUAI, TepMH‘IeCKOﬁ 06pa6OTKI/I KOHCTPYKIIMOHHBIX W HWHCTPYMCHTAJIbHBIX
MCTaJIJIOB U CIIJIaBOB

O3HAKOMJIEHHUE CO CTPOCHHEM, CBOICTBAMH H TPUMEHCHUEM MBETHBIX METAJJIOB MU CIUIABOB, a TaKXeE
HEMETAJUIMICCKUX MaTCPpHUAJIOB

nepenaya o0ydJaromuMesl TeOPETHYECKUX OCHOB M (DyHIaMEHTalIbHBIX 3HaHWI B 00JAacTH IPOM3BOJICTBA
5 MAaIIHHOCTPOUTEIBHBIX MATCPHAIIOB U METOAAX UX 00pabOTKH, 00yUeHNE YMEHHUIO IPUMEHSTH MTOTyICHHBIC
3HAHUS JAJIsL PEIICHUsI IPUKIIAIHBIX 3a/1a4 OpraHNU3alUH IPOU3BOICTBEHHO-TEXHOIOIHYECKOT0 Mpolecca

1.3 HeJ’lB BOCIIUTAHMS M 321aUl BOCIIUTATEIbLHOM paﬁOTbI B paMKax JUMCHMIIJIMHBI

[IpodeccronanbHO-TPYAOBOE BOCIUTaHUE 00YJaIONINXCS

Iens npodeccroHaIbHO-TPYAOBOTO BOCHHUTaHMS — (POPMUPOBAHKE Y 00YJAIOMINXCSI OCO3HAHHOM MpoecCHOHATBHON
OpHEHTALNH, TIOHWMAaHUS OONIECTBEHHOTO CMBIC/IA TPYAa M 3HAYUMOCTH €ro Al ceds JIMYHO, OTBETCTBEHHOTO,
CO3HATEIBHOTO M TBOPYECKOTO OTHOLICHUS K OyAymled HesTenbHOCTH, NMPOQECCHOHATIBHONW 3THKH, CIIOCOOHOCTH
NIPEABUACTh W3MEHEHHS, KOTOPhIE MOTYT BO3HHKHYTh B IPO(ECCHOHANBLHON NEATeNLHOCTH, U YMEHHIO paboTaTh B
N3MEHEHHBIX, BHOB CO3/IaHHBIX YCIIOBHSX TPY/A.

Lenp gocTuraeTcs Mo Mepe pelicHus B ANHCTBE CIEAYIOIUX 3a/1a4:

— (popmMupoOBaHHE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI ITpodeccuu;

— BOCIIUTaHUE YECTH, TOPAOCTH, JIIOOBH K MpPOQeccHu, CO3HATEIbHOrO OTHOIIECHHS K NPo(eccCHOHAIBHOMY IOMrY,
MOHMMAaeMOMY KaK JIMYHAsi OTBETCTBEHHOCTh M 0053aHHOCTD;

— (opmupoBaHKe NCHX0JIOTUH NpodeccroHana;

— (popmupoBaHue TPohecCHOHATBHON KYIbTYpPbI, STUKH MPOHECCHOHATBHOTO OOLICHUS;

— (opMHUpOBaHHE COIMATHHON KOMIETEHTHOCTH 1 APYTHE 3a/1a4M, CBA3aHHbBIE C UMUIKEM MPO(eccHn 1 aBTOPUTETOM
TPaHCIIOPTHOH OTPACIH

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

bnok/4acte OIIOIT ‘ brnok 1. Iuciurmumnel / O0s3aTenbpHas 4acTh

2.1 I[I/ICIII/IHJ'IHHI)I N MPAKTUKH, HA KOTOPbLIX OCHOBLIBAE€TCHA U3yUCHUE JTAHHOM JUCIHHUIIMHbI

1 ‘ I[I/ICLII/IHJ'II/IH& H3y4acTCsd Ha Ha4aJIbHOM JTarie (I)OpMI/IpOBaHI/ISI KOMIICTCHIINH

2.2 I[HCIII/IHJ'[I/IHLI U NMPAKTHKH, ISl KOTOPbIX U3YyYCHUE JTAHHON M CHMIIJIMHDBI
HeOﬁXOHﬂMO KaK npeamecTByruiee

b1.0.11 Xumus

b1.0.23 ConpoTuBiieHuE MaTEpUAIIOB

b1.0.24 Teopust MexaHU3MOB ¥ MallTUH

b1.0.25 Jleranu ManivH 1 OCHOBBI KOHCTPYHUPOBAHHUS

b1.0.31 Metponorusi, cTaHIapTU3AIMS U cCepTHUKALNS

b1.0.32 CuctemMbl aBTOMaTH3MPOBAHHOTO IPOSKTHPOBAHUS U KOHCTPYHPOBAHHUS

b1.0.35 Pe3anue u pexxymiuil HHCTPYMEHT

B51.0.40 IlpoexTupoBaHie MaIIMHOCTPOUTENbHBIX YIACTKOB H IIEXOB

OO N WN -

b2.0.01(Y) YueOHas - 03HaKOMUTENbHAS TPAKTUKA

=
o

b3.01(J1) [ToaroToBka K Npoueaype 3aliMThl BHITYCKHOH KBaIN(UKaIMOHHOH padoThI

[EEN
[EEN

Bb3.02(/1) 3ammra BRITYCKHOM KBaTH(PUKAITMOHHONW PabOTHI

3 IIJIAHUPYEMBIE PE3YJbBTATBIOBYYEHUSA ITO AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

Koa n HaumeHoBaHue

Koa n HaumeHoBaHue

HHIUKATOPA T0CTUHKEHUS IInanupyemMble pe3yJbTaThbl 00y4eHUs

KOMIEeTeHIIUH
KOMIETEeHIHH

OIIK-5 Cniocoben OIIK-5.1 OcymecTBisieT 3HaTh: CTPYKTYpY, CBOHCTBA, CTPOEHHE U KIacCH(PUKAIHIO
HCTONb30BaTh pannoHaIBHBIH BBIOOD Pa3JIMYHBIX COBPEMEHHBIX MaTepHaloB, CIOCOOBI NX
OCHOBHBIE Marepuaa 1 criocoda 00paboTky, (PU3NUECKYIO CYITHOCTD SIBICHUH,
3aKOHOMEPHOCTH, H3TOTOBIICHUSA MIPOUCXOIAMINX B MaTepHajax B YCIOBHUIX IIPOU3BOICTBA U
JIEHCTBYIOITHE B MAaIIHOCTPOUTEIHHBIX SKCIUTyaTaIliy U3eNNI U3 HUX HOJ BO3ICHCTBHEM




mporiecce n3genuii 00ecnednBaroIInX BHEITHUX (haKTOPOB (HArpeBa, OXJIAKICHHUS, TaBICHHUS H T.

HU3rOTOBJICHUS TpedyeMoe KauecTBo,
MalIMHOCTPOUTENIbHBIX | 33aHHOE KOJUYECTBA MPHU
u3nenuii TpedyeMoro HauMEHBIIIHNX 3aTpaTax
KauecTBa, 3aJJaHHOTO 00IIIECTBEHHOTO TPY/Ia

KOJINYECTBA MPU
HAMMEHBIINX 3aTpaTax
00IIECTBEHHOTO TPYyaa

J1.), UX BIIUSIHUE HA CTPYKTYPY

YMeTb: IPOBOIUTE MUKPO- U MAKPOCKOIMYECKHI METOIbI
aHAIIM3a ¥ CHHTE3a U3/ICNUH 13 Pa3IndHbIX MaTepHAaIOB;
BEIOMPATH CTIOCOOBI H3MEHEHHSI CTPYKTYPHI H CBOWCTB
MaTepHaJioB UL 00eCTIedeHNsT HEOOXOJMMOTO YPOBHS
Ka4yecTBa U3/IeNINi U3 HUX; Pa3IN4aTh MapKUPOBKY
pa3IMYHBIX MaTepUaoB

BirageTs: HaBBIKAMH POBEICHUS MUKPO- U
MaKpOCKOIIMYECKOTO METOIOB aHAIM3a M CHHTE3a U3/IeIIHH
13 Pa3IMYHBIX MaTEPUAIIOB; BEIOOPA CIIOCOOOB U3MEHEHUS
CTPYKTYPBI U CBOMCTB MaTE€pHaJIOB JIsl 0OecTieueHHs
HEOOX0AMMOT0 YPOBHS KayecTBa U3JEIHN 13 HUX;
OIpEeEIICHHS MPOLIEHTHOTO COOTHOLICHUS] XUMHUUECKHX
9JIEMEHTOB B MaTepualie 1o ero MapKupOBKe

OIIK-9 Criocoben
Yy4acTBOBATH B
pa3paboTke MPOCKTOB TEXHOJIOTUYCCKHUE TPOIECCHI
4163 (Sh) 1% % pu pa3paboOTKe MPOCKTOB
MAaIIAHOCTPOCHHUS

3HaTh: COBPEMEHHBIE CITIOCOOHI MOTyYeHHUS MaTEPHAJIOB U
W3AETIUH U3 HUX; OCHOBBI TEXHOJIOTHMH POU3BOJICTBA
MaTepHaJIOB U JIeTalleil MallluH; SKCIUTyaTallHOHHBIS
CBOMCTBA MaTEpPHAJIOB U M3JEJIUH U3 HUX

OIIK-9.1 Beibupaer
MaTepHaisl 1

YMeTb: 3¢ PEeKTHBHO BEIOHPATh MaTepHallbl; Ha3HAYaTh
pexHUMBI 00pabOTKH KOHCTPYKIMOHHBIX MaTepPUaJIOB;
3¢ eKTHBHO BEIOMPATh MaTEPHAIBI IIPU KOHTPOJIE
Ka4yecTBa NPOIYKIHU

U3J1eIM MallMHOCTPOEHUS

Bnanets:
criocobamu og00pa PEKUMOB ISt 00pabOTKH
MIPOCKTUPYEMBIX JI€TaJei MAIINH; METOAAMH OLICHKH
CBOMCTB KOHCTPYKIIHOHHBIX

MaTepHalloB; CrlocobamMu oA00pa MaTepuasIoB JUIs
000pyI0BaHUS

4 CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBI

Ounas ¢popma *Kox
Kon HaumeHoBaHue pa3/ie/10B, TeM H BHI0B padoT C Hacwt HHKATOpA
emectp | o Mp | Jas | CP JAOCTHIKEHHUS
KOMIICTCHIIUH
1.0 | Pazgen 1. CTpoenne MeTa/lIoB U ciuiaBoB. Kese3o0 u ero
ciiiaBpl. Cnoco0bl ynpoyHeHUsI META/UIOB W CILIABOB.
Tepmuyeckass odpadoTrka cranu. XMMHKO-TepMHYecKast
odpadoTka cTau. KoHcTpyKuHOHHBIE "
HHCTPYMEHTAJbHbIe MeTAUIBI M CIUIABBI: Ha3HaYeHHe,
TepMHuYeckasi 00padoTka, CBOMCTBA.
11 OIIK-5.1
Tema 1. CTpoeHHEe METaJIOB U CIIJIABOB 1 2 5 OIK-9.1
12 | Tema 2. CrpoeHne u ngedeKTHl CTaJbHOTO CIHTKA, OIIK-5.1
1 4 6
MaKpOaHaIN3 OIIK-9.1
13 OIIK-5.1
Tema 3. XKene3o u ero CruiaBsl 1 2 4 6 OIK-9.1
1.4 | Tema 4. 3ydeHne MUKPOCTPYKTYPHI YTJIEPOIUCTHIX CTaJICH U 1 4 6 OIIK-5.1
YYI'YHOB B PABHOBECHOM COCTOSIHUH OIIK-9.1
15 OIIK-5.1
Tema 5. CriocoOb! yIpOoYHEHNSI METAIJIOB U CIIJIABOB 1 2 3 6 OITK-9.1
16 Tema 6. Teopus 1 TEXHOJIOTHS TEPMUUIECKOW 00paOOTKHU CTAIH 1 3 3 4 6 83?:31
1.7 OIIK-5.1
Tema 7. Xumuxo-tepMudeckast 0opaboTka cTamn 1 2 2 4 OIK-9.1
1.8 | Tema 8. KOHCTpYKIIMOHHBIE 1 HHCTPYMEHTAIIbHBIE METAILIBL U OIIK-5.1
1 2 4 6
CIUTABBI OIIK-9.1
2.0 | Pazmen 2. IlBeTHBIE MeTA/LUIBI M CIUIABBI.
Hemeraninyeckne MaTepuabl.
2.1 | Tema9. LiBeTHbIe METAJIIBI U CIIIABBI: CBOMCTBA, TEPMHUYECKAs OIIK-5.1
1 2 2 6
00paboTKa, MpUMeHEHHE OIIK-9.1
2.2 | Tema 10. Hemerainueckue marepuajbl: COCTaB, CBOWCTBA, OIIK-5.1
1 2 4 6
CTPYKTYpa, IPUMEHEHNE OIIK-9.1
. OIIK-5.1
dopma NpoMeKyTOYHO# aTTeCTallui — SK3aMeH 1 36

OIIK-9.1




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon
K Yacsl MHIUKATOpA
o HaumeHoBanmne pa3aejioB, TEM U BU/10B pa60T CemecT OCTHKEHHUST
P Jlex Hp JIa6 cp lilOMl'leTeHl.lMM
3.0 | Pazmea 3. OCHOBBI MeETAIyPIrHYECKOT0 MPOM3BOJCTBA.
O0padoTKa MeTALIIOB JaBJIEeHUEM.

3.1 | Tema 11. Matepwuas! A IPOU3BOJCTBA METAJUIOB U CILIABOB. OIK-5.1
IIpousBoxactBo uyryHa. IIpomsBoactBo cramu. MeTtoasl 2 4 2 4 OHK-9.1
MTOBBIIICHUS KAYECTBA CTAITU '

3.2 Tema 12. IIpoexkTupoBaHue JINTON 3aTOTOBKU 2 4 4 ggﬁ:gi

3.3 | Tema 13. HzrotoBneHue NecyaHO-TIIMHUCTOH (GOPMBI JUIs 2 2 4 OIIK-5.1
OTIIBKH OIIK-9.1

34 | Tema 14. Ouznko-MexXaHWYECKUE OCHOBBI 00pabOTKM 2 4 2 2 4 OIIK-5.1
MeTa/uioB faBieHueM. IIpokaTtka. KoBka. IllTamnoBka OIIK-9.1

4.0 | Paznen 4. TexHonorusi CcBapOYHOI0 MPOU3BOJCTBA.

OcHoBBI 00pa00TKU METAJLJIOB pe3aHHeM.

41 Tema 15. TexHOTOTHS CBAPOYHOTO MIPOU3BOICTBA 2 2 4 6 ggﬁ:gi

4.2 | Tema 16. M3yueHue CTPYKTYpbl CBapHOTO IIBa M 30HBI 2 4 4 OIIK-5.1
TEPMHUYECKOT'0 BIUSHUI OIIK-9.1

4.3 Tema 17. OcHOBBI 00pabOTKH METAJIIOB pE3aHUEM 2 4 6 ggﬁ:gi

44 Tema 18. YcTpoiicTBO M Ha3HAUCHHE TOKAPHBIX CTAHKOB 2 4 4 8%%3%

45 Tema 19. 'eomeTpudeckue mapaMeTpsl TOKAPHBIX PE3IOB 2 4 6 8%%3%

4.6 Tema 20. YcTpoiicTBO U Ha3HAYCHUE (PPE3CPHBIX CTAHKOB 2 3 4 ggﬁ:gi

a7 Tema 21. MeTammopexxyImuii HHCTpYMEHT 2 3 6 8g§:gi

4.8 | Tema 22. DnekTpopu3UUecKue M DICKTPOXUMHUCCKHUEC 2 3 5 OIIK-5.1
METOIBI OI1K-9.1

. OIIK-5.1
dopma IPOMEKYTOYHOHN aTTECTAI[UH — 3aUeT 2 OIK-9.1
Hroro dacoB (6e3 yu€Ta 4acoB Ha MPOMEKYTOTHYIO 34 | 34| 34 | 114
aTTeCTaINIO)

5 ®OHJ1 OHEHOYHbBIX CPEACTB JIsA MTPOBEAEHUSA

TEKYIIET'O KOHTPOJISI YCIIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUU OBYYAIOILIUXCHA IO JUCIUITIJIMHE

@DOoH/T OLIEHOYHBIX CPEICTB IS MPOBEICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOYHOH aTTECTAIIHN
0 JUCHIUILTAHE 0(OopMIIeH B BHIe mpuiioxeHus Ne 1 k paboueii mporpaMme JUCIUTUTAHBL ¥ pa3MeIeH B AIEKTPOHHON
HH(POPMAITHOHHO-00Pa30BaTEIILHON Cpejie Y HUBEPCUTETA, JOCTYITHON 00yYaroneMycCsl Yepe3 ero JHUHBINA KaOuHEeT

6 YAUEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECNIEYEHUE
TV CHMUILIAHBI

6.1 YueOHas JuTepaTypa

6.1.1 OcHoBHasl TUTEpaTypa

Kon-Bo 3x3.
bubmorpadudeckoe onucaHue B OuOmoTeke/

OHJIAHH

TexHONIOTHA KOHCTPYKIMOHHBIX MaTepraiioB : yueOHuk / A. M. lanbsckuii [u ap.].
6.1.1.1 — 6-e m3., ucnp. u gor. — M. : Mammusaoctpoenue, 2005. — 592 ¢. — Tekcer : 45
HENoCpeICTBEHHBIN.
Bopo6seB, A. A. MarepuanoBeieHIe 1 TEXHOJIOTHSI KOHCTPYKIIMOHHBIX

Marepuanos : yueoHoe nmocodue / A. A. Bopo6ses, JI. I1. Kononos, /. A. XXykos,

6.1.1.2 A. A. Co6oues [u gp.]. — Cankr-ITerepOypr : TIT'YTIC, 2020. — 142 c. — URL: Omnnaita

https://e.lanbook.com/book/222506 (mata o6pamenus: 13.05.2026). — Tekcer :
SJEKTPOHHBII.

6.1.1.3 T'onpnane, B. A. MaTtepuanoBeaeHre M TEXHOJIOTHS TOJMMEPOB W KOMITO3UTOB : Ornnaiin

o yueoHoe mocobue / B. A. Tonbnage. — I'poxno : I'pl'Y um. SAuxu Kymansr, 2018.




— 351 ¢. — URL.: https://e.lanbook.com/book/226301 (mara obpamieHus:
13.05.2026). — TeKcT : 3JeKTPOHHBIH.

6.1.2 JlonoJHUTEIbHAS JUTEPATYpa

Kon-Bo 3k3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIAWH

6.1.2.1

Apabos, M. I1I. MaTtepuanoBeicHHE ¥ TEXHOJOTHS KOHCTPYKIIHOHHBIX MATEPHATIOB.
JlabopaTopHsIii IpakTUKyM : yueOHoe nmocobue aist By3os / M. I1I. Apa6os, 3. M.
ApaboBa. — 2-e u3f., crep. — Cankr-IletepOypr : Jlans, 2024. — 160 ¢. — URL: Ownnaiin
https://e.lanbook.com/book/399689 (nara obparuenus: 13.05.2026). — TekcT :
9JIEKTPOHHBIH.

6.1.2.2

Beszyonesa, M. M. Marepuanosenenne u TKM. JlaGopaTopHblil TPakTHKYM JUIst
00y4Jaromuxcs 110 HalpaBiIeHUIo MoAroToBkH 35.03.06 « ArpouHXeHepus»
(ypoBeHb OakanaBpuata) : mpaktukyM / M. M. be33youesa, B. C. Bomkos. —
Cankr-IlerepOypr : CII6I'AY, 2016. — 80 ¢. — URL:
https://e.lanbook.com/book/162752 (narta obparuenus: 13.05.2026). — Tekcr :
3JIEKTPOHHBIH.

Onnaiu

6.1.2.3

Bunun, /. B. Marepuanoseaenue. TexHONOrus KOHCTPYKIIMOHHBIX MaTEPUAJIOB :

yuebHoe mocodue / 1. B. Buaun, /1. b. lllateko, C. B. Jlamununa, E. B. Bakymnus.

— Kemepogo : Ky3['TY umenn T.®. 'opbauesa, 2011. — 163 ¢. — URL: Omnnaiin

http://e.lanbook.com/books/element.php?pll cid=25&pll_id=6631 (nata
obpamenns: 13.05.2026). — TekcT : 371eKTPOHHBIH.

.3 YueOHO-MeTOAUYECKHE PA3pA0OTKH (B T. Y. IJIsl CAMOCTOSITEIbHOI paboThl 00y4aOUIUXCS)

Kon-Bo 3Kk3.
Bubmuorpadudeckoe onmcanue B OubnmoTeke/
OHJIAWH

6.1.3.1

Yymbamze, T.T. Meroamaeckue yka3zaHus 10 U3ydeHHUO qucuuiuael 51.0.26
MarepuanoBeieHHE W TEXHOJIOTHS KOHCTPYKIIMOHHBIX MAaTEPHAJIOB 10
HanpasJyieHUI0 MoAroToBkU 15.03.05 KoHCTpyKTOPCKO-TEXHOJIOTUYECKOE
obecrieueHe MaITHHOCTPOUTENBHBIX MPOU3BOACTB, podmits 15.03.05
KoHCTpyKTOPCKO-TEXHOIOTHIECKOE 00ECTIeYeHIE MAIMHOCTPONUTEIBHBIX
npousBoncts / T.T. Uymbanze ; UpI'YIIC. — Upkyrck : UpI'YIIC, 2023. — 21 c. -
TekcT: anekTpoHHbI. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_68816_1482_2026_1_signed.pdf

Ounnaig

6.2 Pecypcbl HHGOPMALMOHHO-TeJIeKOMMYHUKALIMOHHOM ceTH «UHTepHeT»

6.2.1

\ DrekTpoHHO-0ubnoTeuHas cucrema «M3aarensctro Jlanby, https://e.lanbook.com/

6.3 IIporpammHoe odecnevyenne 1 HHGOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

6.3.1 bazoBoe nporpamMmMHoe o0ecnieyeHue

6.3.1.1

Microsoft Windows Professional 10, rocymapctBenHbiii koHTpakT oT 20.07.2021 Ne
0334100010021000013-01

6.3.1.2

Microsoft Office Russian 2010, rocynapctBenssiii konTpakt ot 20.07.2021 Ne 0334100010021000013 -
01

6.3.1.3

FoxitReader, cBo601HO pacnpocTpaHseMmoe mporpammuoe obecrnedenue http://free-software.com.ua/pdf-
viewer/foxit-reader/

6.3.14

Adobe Acrobat Reader DC cB0oOOmHO pacmpocTpaHsieMOe MpPOrpaMMHOE  OOecreycHHe
https://get.adobe.com/ru/reader/enterprise/

6.3.1.5

Aunexc. bpaysep. IlpuxiagHoe mnporpammHoe oOecrnedenue oOmero HaszHaueHus, OducHsle
MIPUIIOKEHNUS, JTUIEH3MUA — CBOOOIHO paclpocTpaHseMoe IporpaMMHoe obecriedueHue 1o JumeHsuu BSD
License

6.3.2 Cnenuaau3upoBaHHOE MPOrpaMMHoe odecrnedyeHne

6.3.2.1

\ He npenycMotpeno

6.3.3 UHdopmainuoHHbIE CIPABOYHbIE CHCTEMbI

6.3.3.1

‘ He npenycMoTpensl

6.4 IIpaBoBBIC M HOPMATHBHBIE JOKYMEHTBI

6.4.1

‘ He npenycmotpenst

7 OIMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3HbI,

HEOBXOJIUMOM JIJIs1 OCYHIECTBJEHUS YYEBHOI'O ITPOIIECCA

MO JUCHUILIMHE

Kopnyca A, b, B, I, [, E UpI'YIIC nHaxoasTca no aapecy r. Upkyrtck, yi. UepHslesckoro, A. 15;
kopryc JI UpI'VIIC naxoautcs — no aapecy r. Upkytck, yiu. JlepmonTosa, 1.80

Jlabopatopus b-303 «Meramnorpadusi» 1uist IPOBEICHUS JICKIIMOHHBIX U MPAKTUYECKUX 3aHATHH,

2 Ja00paTOPHBIX PadOT, TPYIIIOBBIX M MHIMBHIYAIbHBIX KOHCYJIBTALUHA, KypCOBOTO MPOEKTUPOBAHUS

(BBINOJIHEHNUS KYPCOBBIX padOT), TEKYIET0 KOHTPOJISL M MPOMEXYTOUHOH arTecTanui. OCHOBHOE




obopynoBanue: Criennanu3upoBanHas Medens. CtaroHapHbii TBepaoMep Metonad 701. Mukpockor
MHBEPTUPOBaHHbIM MeTaiutyprudeckuit Olympus GX 41, mukpockon METAM PB21
ITepenocnoii TBepaomep TKM-459C. KoMmiekT U310MOB.

Yuebnas aymutopus b-301 s mpoBeneHns NpakTHIECKUX 3aHATHH, JAOOPaTOPHBIX PadOT, TPYIIIOBBIX U
WHIUBHIYaJIbHBIX KOHCYJIBTALUH, KypCOBOTO MPOEKTUPOBAHUS (BBIIOIHEHHS KyPCOBBIX paboT), TEKYIIETO
KOHTPOJISL ¥ TIPOMEKYTOUHOH arrectanni. OCHOBHOE 000pyIOBaHHE: CIICIIMAIN3UPOBAHHAS MEOETIb,
KOMITBIOTEPHI C TTOJKII0OYEHNEM K ceTd VIHTepHeT, 00ecneunBaroIue JOCTYyIl B 3JIEKTPOHHYIO
nHpopmanmoHHO-00pazoBarenbHyto cpeny Upl YIIC, yueOHo-HarnsaHble mocoOus (Ipe3eHTanu,
wiakarel).  KoJueknust MUKpO- ¥ Makpouun(oB, KOJIEKIUs H3JI0MoB. Habop pexxymnx HHCTPYMEHTOB €
MapKUPOBKOH.

Jlabopatopust B-002 «MexaHINUeCKHe MaCTEPCKUE» ISl IPOBEACHUS JICKITMOHHBIX U MIPAKTHIECKUX 3aHATHH,
Ja00paTOPHBIX PadOT, TPYMIIIOBBIX U UHAUBHUAYaIbHBIX KOHCYJIBTALUH, TEKYLIET0 KOHTPOIS U
NpOMeXyTouHO# aTTectaiu. OcHOBHOE obopynoBanue: Crnennaniu3upoBanHas Medens craHok 2H 118-1,
cranok SB1020 "Einhell", cranox 3y60-¢pe3sepusiii "Pfauter”, cranok 06aupouno-1ndoBanbHbii 25663,
CTaHOK MPOKATHBIN, CTAHOK TOKapHO-BUHTOPE3HBIN 1/] 95, cTaHOK TOKapHO-BUHTOPE3HBII YHUBEPCAIbHBIN
I'C 526, cranok Tokapusiii TB-6, cranok Tokapusiii 1A 616 I1, cranok Tokapasiii 1K-62, cranok ¢pesepHbiii
mmpokoyHuBepcansHbelii CO 676, rpasep BCT 131, HOXKHUIBI pbluaKHBIE AJIS pE3KU CTAJIH, ClIeCapHBIN
MHCTPYMEHT, CTAHOYHBIE IPUCTIOCOOICHHS

[omerenust 1t caMOCTOSTEIBHON pab0Thl 00YYaIOIIMXCS OCHAIIECHBI KOMITBIOTEPHOH TEXHUKOM,
MOAKIIIOUYEHHOH K MH()OPMALMOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH «IHTepHeT», U 00eCIeYeHBI T0CTYIIOM B
3JIEKTPOHHYI0 HHPOPMAIMOHHO-00pa3oBaTenbHyto cpeay Upl YIIC. [TomemnieHus 111 cCaMOCTOSTEIbHON
pabOThI 0OYUAIOIIUXCS:

— YUTANbHBIC 3aJIbI;

— y4eOHbIe 3aIbl BEIIUCIUTeNbHOH Texaukn A-401, A-509, A-513, A-516, 1-501, A-503, 1-505, 1-507;

— TIOMEIIEHUS U XPaHEeHUS B POPIIIAKTHUECKOT0 00CITyKUBaHHs yaeOHOTo 00opynoBanus — A-521

8§ METOANYECKHUE YKA3AHUA 1A OBYYAIOIIUXCA
1O OCBOEHUMIO JTNCHUMITJIMHBI

Bun yue6HOM
NIESITEILHOCTH

Opranuzanus yuaeOHOH NeITeIbHOCTH 00yJaromerocs

Jlexmust (ot matmHCKOTO «lection» — dYTeHWeE) — BHJ ayAHTOPHBIX YUEOHBIX 3aHATHH.
Jlekumsi: 3aKianpIBaeT OCHOBBI HAay4YHBIX 3HAHWH B CHCTEMAaTH3MPOBAHHOM, MOCIEIOBATENbHOM,
0000meHHON (opMe; pacKphIBAET COCTOSHHE M TEPCHEKTHBBI PA3BUTHSA COOTBETCTBYIOIICH
o0acTi HayKW W TEXHUKH; KOHIEHTPUPYET BHUMAaHHE OOydYaroIIMXcsli Ha HanOoJiee CIIOXKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIUPYET [MO3HABATEIbHYIO aKTHBHOCTH 00YYaIOIINXCSI.

Bo Bpems JNeKIMOHHBIX 3aHATHH OOydYaIOUIMHCSA [OMKEH YMETh CKOHIIEHTPHUPOBATH
BHUMaHHE Ha HM3y4aeMbIX NpoOJieMax M BKIOYUTH B paboTy BCe BW/BI MaMSTH: CIOBECHYIO,
00pa3Hyl0 U MOTOPHO-JABHUIaTeNbHYy0. [l 3TOro BeCh MaTepHall, U3JIaraeMblil IIperoaaBaTelieM,
oOydaromeMycss HEOOXOAMMO KOHCIEKTHpoBaTh. Ha HoJIIX KOHCIEKTa CIeyeT I[oMedarh
BOIPOCHI, BBIACIECHHbIE OOY4YaIOIUMCS JUIsi KOHCYJIbTALMHM C IIperojaBarelieM. BbIBObI,

Jlexnus TNOJIYYCHHBIC B BUC (I)OpMyJ'I, PCKOMCHAYCTCA B KOHCIICKTC MOAYCPKUBATh WJIN O6BOZ[I/ITL paMKOﬁ,

9qTOOBl JIydIle 3alOMHHAINCH. [lOJIE3HO COCTAaBUTh KpaTKWil CIPAaBOYHMK, COZIEPIKaIIUH
oTIpeieTICHUs] BaKHEHIINX MOHATHH Jiekunu. K KaxoMy 3aHATHIO cleqyeT pa3o0paTh MaTepHal
npeablaymed seknuu. M3ydas Matepuan 1o y4eOHHMKY WM KOHCIIEKTY JIEKLHH, ciemyer
MEPEXOANTH K CIEAYIOMIEMY BONIPOCY TOJIBKO B TOM Clydyae, KOrjja XOpOILIO YCBOEH MPEabLIyIIUiA
BOIpOC. P51 BONPOCOB TUCIUIIIMHBI MOXKET OBITh BEIHECEH Ha CAaMOCTOATENbHOE M3ydeHue. Takoe
3aaHue TpeOyeT ONepaTUBHOTO BHIIOTHEHNUS. B KOHCTIeKTe JIeKIHif He0OX0JUMO OCTaBUTh MECTO
JUIS OCBELICHMS YHOMSHYTHIX BONpOocoB. OGO3HAYUTH BOIPOCH], TEPMHUHBI, MaTepHall, KOTOPBIHA
BBI3BIBAET TPYAHOCTHU, TOMETHUTH U MOIBITATHCSI HANTH OTBET B peKOMEHIyeMoi uteparype. Eciu
CaMOCTOATENIFHO HE yIaeTcs pa3odparbes B MaTepHalie, TO He0OX0auMOo c(hOpMYITHPOBATE BOIIPOC
1 33/1aTh NIPETIOAAaBATEI0 HA KOHCYJIBTAINH, HA TPAKTUIECKOM 3aHIATHU

IIpaxTnyeckoe
3aHATHE

[IpakTrdeckoe 3aHATHE — BUJ ayJUTOPHBIX yUEOHBIX 3aHATHH, LIeNeHaNpaBiIeHHas popma
OpraHu3aly y4eOHOTo Mpolecca, IPU peaan3alul KOTOPOoi 00ydaromuecs Mo 3a1aHHI0 U M0J
PYKOBOJCTBOM IpPENOJABaTelsl BBIIOJIHAIOT IpakTHdeckue 3afgaHus. IlpakTtuueckue 3anaHus
HaTpaBJIeHBl Ha YTIIyOJeHWE HAayYHO-TCOPETHUECKMX 3HAHWHA W OBJAJEHHE OIpEeeIeHHBIMHU
MeTOoJaMH paboTHI, B MPOIECCe KOTOPBIX BHIPAOATHIBAIOTCS YMEHHS M HABBIKH BBITIOJTHEHUS TEX
WIA WHBIX Y49eOHBIX NeHcTBHUI B maHHOW cdepe Haykd. lIpakTuueckue 3aHATHS DPAa3BUBAIOT
Hay4YHOE MBIIIICHUE M DPEYb, MO3BOJIAIOT NMPOBEPHUTH 3HAHMS OOYYaroONIMXCs, BHICTYHAIOT KaK
CpeCTBa ONEePaTUBHOM 0OpaTHOM CBSI3M; LIENb MPAKTHYECKUX 3aHATHIH — yIIIyOJIsTh, paclIupsTh,
JICTATU3UPOBATh 3HAHMS, IIOJydeHHBIE Ha JIEKIMH, B 000OIIEeHHOW (opMe M cOJelCTBOBATh
BBIPabOTKE HaBBIKOB MPO(ECCHOHAILHOM eI TEIEHOCTH.

Ha npaktudecknx 3aHATHSX MOJPOOHO paccMaTpHBAIOTCS OCHOBHBIE — BOIPOCHI
JMCIUTUIMHBI, pa30MpaloTcs OCHOBHBIE THITHI 3a1a4. K Ka)kioMy pakTHYECKOMY 3aHSATHIO CIEIyeT
3apaHee CaMOCTOSITENIbHO BBIIOJIHUTH JIOMAIHEE 3aJJaHUE U BbIYYUTb JIEKIIMOHHBIM MaTepuall K




cnez[y}omeﬁ Teme. CUCTEMATHYCCKOE BBIMOJHECHUE JOMAaITHUX 3aaHAI 00513aTEILHO U SIBJISETCS
Ba)>XHbBIM (baKTOpOM, CHOCO6CTByIOHII/IM YCIICHIHOMY YCBOCHHWIO JUCHUTIIIMHBL

JlaGopaTtopHas
pabota

OCHOBHOM IIETTBIO TAOOPATOPHBIX pa0OT SABIIIETCS TEOPETUIECKOE 000CHOBAHME, HATJISTHOE
W/MIN 9KCHEPHMEHTAIbHOE MOATBEPXKICHUE W/WINM MPOBEPKA CYMIECTBEHHBIX TEOPETHUYECKUX
MOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHalN3 CYNIECTBYIOIIMX METOAMK M METOAOB WX
peammzanu ¥ T.0. OHM 3aHMMAOT NPEHMYIIECTBEHHOE MECTO INPH H3YYCHHH AWCIUIUINH
00s13aTeNbHON YacTh M 4acTH, pOpMHUPYEMOil yHacTHUKaMu 00pa3oBaTeNbHbIX OTHOIIEHUH brioka
1.

Hcxons n3 uenu, coepxaHueM J1ab0paTOPHBIX PadOT MOTYT OBITh:

- DKCIIEpUMEHTaJIbHas MPOBepKa GopMyI1, METOIAMK PacyueTa;

- IPOBE/ICHHE HATYPHBIX M3MEPEHHI CBOWCTB, pabO4HX ITapaMeTpoB, PEXKUMOB pabOTHI PU
MTOMOIIN JTAOOPaTOPHOTO 00OPYAOBAHUS W/MIIN CTEHAOB 1 MAKETOB;

- 03HAaKOMJICHHE, aHAJIN3 M TEOPETUIECKHIE BHIKIAJKH M0 YCTPOHCTBY, IPUHIUITY ASHCTBUS
u crioco6am 00CITy)KMBaHHS aIlliapaToB, JeTaNei MallliH, MEXaHU3MOB, IIPOLIECCOB, MPOTEKAIOIINX
B HHX IIPU 3TOM H T.1.;

- HarjsigHas rpadudeckas MHTEPIPETAys YepTeXel, cXxeM, 0OBEMHBIX MOBEPXHOCTEH 1
T.JI., BOCIIPOM3BOIMMBIX C IOMOIIBIO CTICIIHAIN3HPOBAHHOTO IIPOTPAMMHOTO 00ECIICUECHUS,;

- MMHTAIMOHHOE MOJEJINPOBAHUE IPOIECCOB, NMPOTEKAIONINX B CIOXKHBIX XUMHYECKHX,
(dU3HYECKUX, MEXaHMYECKHX, SJICKTPUIECKUX U IIp. 00BbEKTaxX;

- HarJsigHOe TIpejcTaBlieHHe O paboTe MepcoHala KOHKPETHOW OpraHM3allH WIIN
nonpaznenenust OAO «PXK/I» mocpencTBOM MOJIEINPOBaHUS IITATHRIX M BHEIITATHBIX CUTYAIUH
B BUPTYaJIbHBIX CIENHANU3UPOBaHHBIX APM (aBTOMaTH3MPOBAHHBIX pabOUUX MECT);

- YCTaHOBJIGHHE M MOJTBEPXKACHHE 3aKOHOMEPHOCTEHl (ITyTeM CpaBHEHHS MPOBEICHHOI'O
9KCTIEPUMEHTA U PACCUUTAHHBIX 3HAUYCHUH) U T.1I.;

- O3HAKOMJICHHE C METOJMKAaMH MPOBEICHUS AKCIICPUMEHTOB, HAIJISAHBIM YCTPOHCTBOM
CTEHA-MaKETOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIECTB, MX KAYECTBEHHBIX M KOJMUECTBEHHBIX XapaKTEPHUCTHK;

- aHaJIM3 Pa3JINYHBIX XapaKTEPUCTHK MPOIECCOB, B TOM YHCIIE TIPON3BOJCTBEHHBIX M HHBIX
IIPOIIECCOB;

- pacueT napaMeTpoB pPa3JINYHBIX SIBJICHUH U ImpoueccoB, CMOACINPOBATE KOTOPLIC HE
BO3MO’KHO B PEaJIbHBIX YCIOBUAX (HalpUMep, Ype3BbIUaifHbIe CUTYAIUH U TIp.);

- HaOJIOJICHUE PA3BUTHS SIBICHHUH, ITPOLIECCOB H JIP.

JlomyckaeTcsi HHOE COJICpIKaHUE JIAOOPaTOPHBIX PaboT, eciu 3T0 OyaeT CIOCOOCTBOBAThH
peanu3alyy 1esieil 1 3a71a4 TUCIUIUIMHBL 1 JOPMHUPOBAHHIO COOTBETCTBYIOIIUX KOMITCTCHIIUH.

Mo xapakTepy BBIIOJIHAEMBIX 1a00PAaTOPHBIX PAOOT BO3MOXKHBI:

- O3HAaKOMHUTEJbHbIE palbOTBI, HCIONB3yeMblE [UII  3aKpeIIeHUs  W3yYEHHOTO
TEOPETHYECKOTO MaTepHalIbl;

- aHAINTHYECKHE paboThI, UCTIONb3yEeMbIE JUTS MOJy4YeHHs HOBOM MH(pOPMAIMK Ha OCHOBE
(hopMann30BaHHBIX METOIOB,;

- TBOpYECKHE pabOThI, ODHEHTHPOBAHHBIC HA CAMOCTOSTEIbHBIN BBEIOOD ITOJIX0/I0B PEIICHNUS
3a1au.

[pexnae, yeM NOPUCTYNUTh K J1a0OPATOPHBIM 3aHATHSAM, OOYYalOUIMMCS HEOOXOAMMO
MIOBTOPUTH TEOPETHUECKUN MaTepHal mo Teme pabothl. Kaxnas naboparopnas pabora ocHaileHa
MCTOANYCCKUMHU YKa3aHUSAMMU, pa3pa6OTaHHLIMI/I npenoaaBaTeJIsIMU, BEAYITUMU TUCHUIIIINHY

CamocTosTeabpHas
pabora

OOy4enne mo mucnumuiMHe «MarepHaaoBeeHHe W TEXHOJOTHS KOHCTPYKIMOHHBIX
MaTepralioBy MpeAyCMaTPHBAET aKTHBHYIO CAMOCTOSITENIbHYIO paboTy oOy4aromierocs. B paszaene
4 paboueii mporpamMMBl, KOTOPHIH Ha3bIBaeTcs «CTPYyKTypa U coiepKaHue TUCIUTUIMHBI», BCE Yachl
CaMOCTOSTENIbHOM PabOThl paclucaHbl 10 TEMaM M BONpOCaM, a TaKXKe ykazaHa HeoOXxoaumas
yueOHast IuTepaTypa: 00yJaroIuiics n3ydaeT yueOHbIH MaTepua, pa3doupaer MPUMEphl U peliacT
pa3HOYpOBHEBbIE 3aJaydl B paMKaX BBHINONHEHHS Kak OONMX MOOMAIIHUX 3aJaHuil, Tak o
WHIUBUAYATBHBIX AoManTHuX 3aganuid (U/13) u apyrux BUA0B paboT, IpeyCMOTPEHHBIX paboueit
NPOrpaMMoil TUCHUILIMHBL. [Ipy BBIOJHEHWH OMAIIHMX 3allaHuil oOydaromemycs Cieayer
oOpaTuThCsl K 3ajadaM, PEUICHHBIM Ha MPEIbIAYIINX IPAKTUYECKUX 3aHATHIX, PEHICHHBIM
JoMalniHuM paboTaM, a TaKkKe K IpHMepaM, INPUBOJMMBIM JjekrtopoMm. Ecmu atoro Oyner
HEJIOCTaTOYHO JUISl BBIIIOJHEHWS Bcel pabOTBl MOKHO JIOMOJIHUTENHHO BOCIIOJIB30BATHCS
y4eOHBIMH 1TOCOOMSIMH, NPUBENICHHBIMU B pazneine 6.1 «Yuebnas imteparypa». Eciau, HecMoTpst
Ha M3Y4YCHHBIH MaTepHaj, 3aJaHHe BBINOJIHUTH HE YIAeTCs, TO B 00s3aTEJILHOM IOps/KEe
HEOO0XOIUMO TOCETUTHh KOHCYIBTAIMIO MTPETIOIaBaTeNsl, BEAYIIET0 MPAaKTUIECKHE 3aHATHS, W/ HITH
KOHCYJBTAIIHIO JIEKTOPA.

JomamHue 3amaHus, WHAWBHIyaJbHBIE JOMAIlHWE 33JaHUS W JApYyrHe padoTH,
MIPEeIyCMOTPEHHBIE paboyel mporpaMMOn JUCIUIUTHHBI JOJDKHBI OBITH BRIITOTHEHBI 00YYarOIIMCS
B YCTaHOBJICHHBIE IIPETO/AaBATENIeM CPOKH B COOTBETCTBHH C TPEOOBaHMAMHU K O(QOPMIICHHIO
TEKCTOBOH M TpaduuecKkor JoKyMeHTanuu, chopmynupoBanHeM B Ilonoxennn «TpeboBaHus K
0 opMIIEHHIO TEKCTOBOH 1 rpaduueckoil TokymeHTanuu. HopMOKOHTpOIIB»




Kommekc yueGHO-METOANYSCKUX MAaTEPUaloB [0 BCEM BHIAaM y4eOHOH NesTelIbHOCTH, IPEIyCMOTPEHHBIM paboyeii
MPOrpamMMoil TUCHUITIIMHBL (MOYJIS), pPa3MEIEeH B MJICKTPOHHOH MHpOpMamoHHo-o0pa3zoBarenbHoit cpene Upl YIIC,
JIOCTYIHOW 00yyaromeMycst 4epe3 ero JINYHbINH KaOHMHET




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHblix cpeactB (POC) sBaseTcs COCTaBHOM YacThl0 HOPMATUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanuerr Hpl'VIIC, a Takke CTOPOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA IOCTKEHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTIINHBL;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Yepe3 COBEPILCHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb O0YYAIOIINXCS B TIpoLiecce 00ydeHusl.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, OOS3aTENbHBINA [UIsI BCEX OOYYaroIMXCs IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKHH YpOBEHb OCBOCHHS, MAKCHUMAJIbHO BO3MOXHAsl BBIPAKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEMOJIHOW  ONpPENENIEHHOCTH, TMpPU  HEJOCTaTOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM U
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

Hucnunnmna

y4acTBYeT B (POPMHUPOBAHUN KOMIICTCHIIUN:
OIIK-5. Cioco6eH uCcroib30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JICHCTBYIOIINE B IMPOIECCE
M3TOTOBJICHHS] MAITUHOCTPOUTEIBHBIX H3JICTHI TpeOyeMOoro KauecTBa, 3aJJaHHOTO KOJIMYECTBA MPU
HaWMEHBIIINX 3aTpaTax OOIIECTBEHHOTO Tpyda
OIIK-9. CniocobeH yuacTBOBaTh B pa3pabOTKe MPOSKTOB U3ISIUNA MAITHHOCTPOCHHS
IIporpaMmma KOHTPOJIbHO-OLEHOYHBIX MEPONPUATHIA

«MaTepI/IaJ'IOBeI[eHI/IC N TCXHOJOIWA KOHCTPYKIHMOHHBIX MaTCpHuaioB»

o4Hasi popmMa 00yYeHHUs

HaumenoBanue
Kon nnaukatopa | HanMmeHoBaHHE OIEHOUHOTO
KOHTPOJILHO-
Ne OOBEKT KOHTPOJIS JIOCTUXKCHUSL cpeactra (popma
OLIEHOYHOTO s
KOMITCTEHITHU MIPOBENCHUS*)
MEpOIIPUATHS
1 cemectp
Pasznea 1. Ctpoenue MeTa/uIoB M ciuiaBoB. Kese30 u ero cmjiapbl. Cioco0bl YNPOYHeHUS] METAJIOB M
1.0 | cniaaBoB. Tepmuueckass 06padoTka craan. XuMHKO-TepMudeckass oopadorka cranu. Koncrpykuunonnoie
W MHCTPYMEHTAJbHbIE MeTAIBI M CIVIABBI: Ha3HAUEHNe, TEPMUYecKast 00padoTKa, CBOiicTBa
1.1 | Texymmii KOHTPOJIb Tema 1. Crpoenne meTanios OIK-5.1 KoncrmekT (mucrMeHHO)
' yi p CIIABOB. OIIK-9.1
. Tema 2. Crpoenue u nedexts OIIK-5.1 JlaGoparopHas pabota
1.2 | Texymuit KOHTPOJIb P aed paTOpHas p
CTAJILHOTO CIIMTKA, MaKpOaHaJIH3 OIIK-9.1 (TIMCEMEHHO/YCTHO)
1.3 | Texymuit KOHTPOJIb Tema 3. XKene3o u ero cruiaBsl OIK-5.1 Koncnexr (mchmenro)
' i P ) OI1K-9.1 CobecenoBanue (YCTHO)
Tema 4. U3zyuenue
. MUKPOCTPYKTYPBI YTIEPOAUCTHIX OIIK-5.1 JlabopaTopHnas paboTa
1.4 | Texymmii KOHTPOJIb POCTPYKTYPEI YITIEpOL patopHai p
CTaJIeil U YyTyHOB B OIIK-9.1 (TIMCEMEHHO/yCTHO)
PaBHOBECHOM COCTOSIHHU
KoHcnekT (mucbMeHHO
1.5 | Texymmii KOHTPOJIb Tema 5. Criocobut ynpounenus OIK-5.1 Jlabopato (Haﬂ a60Ta)
' yi p METaJUIOB U CIJIABOB OIIK-9.1 patopHai p
(TIMCEMEHHO/YCTHO)
KoHcnekT (MMCbMeHHO)
. Tema 6. Teopus 1 TEXHOIOT U OIIK-5.1 JlabopaTopHnas paboTa
1.6 | Texymmii KOHTPOJIb .
TEPMUYECKOH 00padOTKU CTaH OIIK-9.1 (TIMCEMEHHO/YCTHO)
CobecenoBanue (yCTHO)
KoHcnekT (MmicsMeHHO
1.7 | Texymmii KOHTPOJIb Tema 7. Xumuio-repmuteckas OIK-5.1 Jlabopato (Ha;l a60Ta)
' ym p 00paboTka cTaiu OIIK-9.1 paTOpHai p
(TIMCEMEHHO/YCTHO)
Tema 8. KoHCTpyKITHOHHBIE U OIK-5.1 KoHcnekT (MmicsMeHHO)
1.8 | Tekymiuit KOHTPOJIb UHCTPYMEHTAIbHbBIE METAJUIB U OHK-Q. 1 JlabopaTopnas pabora
CIUIaBbI ' (MMChbMEHHO/YCTHO)
2.0 | Pa3gen 2. liBeTHbIe MeTaJLIbI M cIiIaBbl. HeMeTaninyeckue MaTepuasbl
Tema 9. LIBeTHBIE METAILIIBL U
N 1 . OIIK-5.1 KoHcnekT (MMCbMeHHO)
2.1 | Tekymuii KOHTPOJIb CILIaBbI: CBOWCTBA, TEpMHUUYECKAs
OIIK-9.1 CobecenoBanue (YCTHO)
00paboTka, IpUMEeHEHHE
Tema 10. Hemerammueckue
2.2 | Texyuiuii KOHTPOJIb MaTepHajbl: COCTaB, CBOMCTBA OIIK-5.1 Koncnexr (nmuckmerHo)
' Y P p ’ ’ ’ OIIK-9.1 CobecenoBanue (YCTHO)
CTPYKTYpa, TPUMEHEHHE
Ox3ameH (cobecenoBanme)
IIpomexyTounas OIIK-5.1 DK3aMeH - TECTHPOBaHHUE
Bce paznenst
aTTecTanus OIlK-9.1 (KOMITBIOTEpHBIE
TEXHOJIOTHH)
2 cemecTp
3.0 | Pazgexa 3. OcHOBBI METAUTYPIrHYeCKOT0 Mpon3BoAcTBa. O0padoTKa MeTaJJIOB 1aBJeHeM
Tema 11. Marepuanst 1yis
MPOU3BO/ICTBA METAJIJIOB U OITK-5.1 KoHcnekT (mMcbMeHHO)
3.1 | Tekymuii KOHTPOJIb craBoB. [Tpon3sBoaCcTBO UyTyHa. OIK 9'1 JlabopaTopHast paboTa

HpOI/IBBOHCTBO CTalln. MCTO,HI:I
IIOBBIIICHHA Ka4€CTBA CTAJIN.

(TIMCEMEHHO/YCTHO)




Tema 12. TIpoekTrpoBaHue OIIK-5.1

3.2 | Tekyuiuii KOHTPOJIb CobecenoBanue (yCTHO)

JIMTOW 3aTOTOBKH. OIIK-9.1
3.3 | Tekymuii KOHTPOIIb E:ii:lf)'-rljllilr}?;gfg; P&)Pi)e MBI JUTs OIK-5.1 JlaGoparopuast padora
' - P OTIINBKH PMPLA OIIK-9.1 (MMCcBMEHHO/YCTHO)

Tema 14. dusuko-

KoHcnekT (micbMeHHO)
MEXaHUYECKHUE OCHOBBI

. OIIK-5.1 JlabopaTopnas paboTa
3.4 | Texymimii KOHTPOJIb 00pabOTKN METAIIIOB
OIIK-9.1 (TIMCEMEHHO/yCTHO)
nasienueM. [Ipokarka. KoBka.
CobecenoBanue (yCTHO)
[IITammnoBKa.
4.0 | Pa3nena 4. TexHosorusi CBapo4Horo mpou3BoacTBa. OCHOBBI 06PA0OTKH METAJIOB pe3aHHeM
41 | Texvimmii KOHTDOID Tema 15. TexHonorus OIIK-5.1 Koncnekt (mucsMeHHO)
' i P CBapOYHOTO IIPOU3BOJICTBA OIIK-9.1 CobGecenoBanue (YCTHO)
4.2 | Texymuit KOHTPOJIb ;:rBeaM 3;1(1)?(-) Iﬁf}i: Z};P(I;;T PP OIK-5.1 JlaGopatopuas pabora
' ym p P OIIK-9.1 (TIMCEMEHHO/yCTHO)
TEpPMHYECKOTO BIUSHHUSI.
4.3 | Texymuit KOHTPOIb Tema 17. Ocnosst 06padoTin OIK-5.1 Koncrmekt (mMchrMeHHO)
' yi p METaJUIOB pe3aHHeM OIIK-9.1
N Tema 18. YcrpoiicTBo 1 OIIK-5.1
4.4 | Texyuuit KOHTPOJIb Ha3HAUCHHE TOKAPHBIX CTAHKOB. OITK-9 1 CobecenoBanue (YCTHO)
45 | Tervimii KOHThOML Tema 19. I'eomeTpudeckue OIIK-5.1 JlabopaTopnas pabota
' yi P IapaMeTpbl TOKAPHBIX PE3LOB. OIlK-9.1 (MMCbMEHHO/YCTHO)
Tema 20. YerpolicTBo U
. OIIK-5.1
4.6 | Texymuii KOHTPOIH Ha3HaueHUe (Ppe3epHBIX OITK-9 1 CobecenoBanue (yCTHO)
CTaHKOB. '
. Tema 21. MeTamnopexymunit OIIK-5.1 JlabopaTopnas paboTa
4.7 | Texympit KoHTpOTS HHCTPYMEHT OIIK-9.1 (IMCEMEHHO/YCTHO)
4.8 | Texymuii KOHTPOJIb Tema 22. Snextpousmicckue u OIK-5.1 KoHcnekT (mucsMeHHO)
' yi po SJIEKTPOXUMHUYECKUE METOIBI OIIK-9.1
3auet (cobecenoBaHue)
IIpomexyTouHas Bee pasieisi OIIK-5.1 3aueT - TeCTUPOBAHUE
aTTecTalus paszen OIlK-9.1 (KOMIIBIOTEpHBIE

TEXHOJIOTHH)

*CDopMa MPOBCACHUA KOHTPOJIBbHO-OLICHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBIC
TCXHOJIOTHH.
Onucanue nmokasarejei u KPpUTEPUEB OCHUBAHUA KOMHETeHHHﬁ.
Onucanue MKAaJI OI¢CHUBaAHUA

KoHTponb kauecTBa OCBOGHHS JUCLMIUIMHBI BKIIOYaeT B ce0sS TEKYUIMH KOHTPOJIb
yCIIEBAEMOCTH M IMPOMEXKYTOUHYIO aTrTecTaluio. TeKylmuil KOHTPOJb YCHEBAEMOCTH H
IPOMEXYTOUHasl aTTecTalus OOy4yaroIIMXCs MPOBOAATCA B LENAX YCTAaHOBJIEHUS COOTBETCTBUS
JOCTHXKEHUI OoO0yJaromuxcs MO3TalmHbIM  TpeOoBaHUSAM 00pa3oBaTeNbHON MporpamMmbl K
pe3yibTaTtaM 00ydyeHus: 1 GOpMUPOBAHHS KOMIETEHIUH.

Tekylmuii KOHTPOJIb yCIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHUYECKOW MPOBEPKH 3HAHUIA,
YMEHUH, HAaBBIKOB OOyd4aromuxcs. 3ajaya TEKYIIEro KOHTPOJIS — ONEpaTUBHOE U PETYISIpHOE
ylpaBieHHe y4eOHOM NesTeIbHOCThIO 00yUaroINXCcs Ha OCHOBE 00paTHOM CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTarhl OLIEHNBAaHUS YUUTBHIBAIOTCS B BUJIE CPEJHEN OLIEHKH NPU ITPOBEAECHUH POMEKYTOUHON
aTTeCTallUU.

Jl1st O1leHUBaHUS Pe3yIbTaTOB 00YyUSHHSI UCTIONb3YETCs YeThIpeX0alIbHas IIKaja: «OTIUYHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHOY», «HEYTOBIETBOPUTEILHO» U BYXOa/UIbHAS IIKAJA: «3aU4TEHOY,
«HE 3aUTEHO».

[lepeueHb OLIEHOYHBIX CPEICTB, HCIOIBb3YEMbIX ISl OLEHUBAHUS KOMIIETEHLUN, a TaKkKe
KpaTKasi XapaKTepUCTHKa 3TUX CPEACTB MPUBEJCHbI B TAOIUIIE.

Texymuii KOHTPOJIb

IIpencraBnenne
HaumeHnoBanmue bex

No Kparkast xapakTepuCTHKa OLIEHOYHOI'0 CPEICTBA OLIEHOYHOI'O0
OLIEHOYHOI'O CPENICTBA
cpenctea B ©OC




CpencTBO  KOHTPONSL ~ HAa  MPAaKTHIECKOM  3aHATHH,
OpPraHU30BaHHOE KakK CIelHalbHas Oecela MpenojaBaTeis C
oOyJaromuMcsi Ha TEMbI, CBsA3aHHbIE C H3y4acMOu
JUCIUIUIMHON, U PACCYUTAHHOE HA BBIACHCHUE 00beMa 3HAHUIMA

Bormpocsr mist
cobecenoBaHus 110

1 | CobecenoBanue
00y4aroIerocs 1o omnpeJieiecHHOMY pasjieny, TeMe, IpobiemMe | TeMam/paszesiam
U T.IL JUCTIATUTHHBI
Moxer OBITb  HCHOJNB30BAHO  JUIA  OIEHKM  3HAHWUK
o0yJaromuxcs
Oco0blil BUA TEeKCTa, B OCHOBE KOTOPOTO JIEKHUT aHAJIUTHKO-
CHHTETHYECKas NepepadoTka MH(pOPMAIMU MEePBOUCTOYHHKA
(ucxomHoro Tekcra). Llenb 3ToM 1esATenbHOCTH — BBISBICHUE,
cucreMarn3anus u 0000meHne (¢ BO3MOXHON KPUTHYECKON
2 | Koncriekr . N TeMbl KOHCIIEKTOB
OLICHKOW) HambOomee MEHHOH (NI KOHCHEKTHPYIOIIETO)
nHpOPMALUH.
MokeT OBITh HWCHOJB30BAHO JUI OLCHKH 3HAHWH, YMEHUH,
HABBIKOB U (MJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
CpezncTBo, MO3BOJISIOIIEE OLEHUTh yMeHHe oOydatomerocs | OOpasern 3agaHust
MMMCHbMEHHO/YCTHO U3Jaratb CyTh IIOCTaBICHHOM 3adadd, | I BHITONHEHHS
CaMOCTOSTENIFHO TPUMEHATh CTAHIAPTHBIE METOMABI PEHICHUs | JTadopaTopHOU
MOCTAaBICHHOW 3aJjadd C WCIIONB30BaHWEM HMeIomieiics | paboThl u
3 | JlaboparopHas pabora . .
nmabopaTopHOil  0a3bl, MPOBOMUTH AaHAIH3 IONYYCHHOTO | MPUMEPHBII
pe3ynbTara paboTHL. MepevYcHb
MoskeT ObITh HCIIOJIB30BaHO JUIA OLIEHKH YMEHHUH, HABBIKOB U | BOIIPOCOB JJISI €€
(uim) ombITa NESITENILHOCTH 00YYarOIHXCSE 3aIIUTHI
Koneunsli  mpoaykr,  moiydaembli B pe3yibTare
IUTAHUPOBAaHUA W BBIIONHEHHS KOMIUIEKCAa YYeOHBIX W
HCCIICAOBATENLCKUX 3amaHuil. [103BONsIeT OICHHUTH YMCHHS
TeMbl TUIIOBBIX
00yJaroImuXcsl CaMOCTOSTEIHHO KOHCTPYHUPOBATh CBOU 3HAHUS
TPYIIOBBIX U /
B IIpOIleCCEe pELICHUs INPaKTUYECKUX 3ahay M Ipoliem, el
OpPHEHTHPOBAThCSI B HWH()OPMALMOHHOM IPOCTPAHCTBE H
Kypconast pabota HHIUBUIYATbHBIX
4 YPOBEHb c(hOopMUPOBaHHOCTH aHATUTHYECKUX,
(TTMCBEMEHHO) IIPOEKTOB U
HCCIICIOBATENIbCKUX HABBIKOB, HABBIKOB IPAKTHYECKOTO H
TUIIOBOE 33JJaHHe
TBOPYECKOTO  MBIIUICHHUSA.  MOXKET  BBIIOJNHATBCA B
N Ha KypPCOBYIO
WHAWBUAIYATEHOM MOPSKE WK TPYIIION 00YJIarOITIXCs. aGoT
MoskeT OBITh UCIIONIF30BaHO U OIICHKH YMECHHH, HABBIKOB H p y
(W) omBITa AEeSITeBPHOCTH 00YYArOIIUXCS B IPEIMETHON WA
MEXIIPEIMETHOH 00TaCTIX
HpOMG)I(y'TO‘lHaH aTTeCTaluusia
IIpencraBnenue
HaumenoBanue peA
Ne Kpatkas xapakTepuCTHKa OLIEHOYHOT'O CPEICTBA OIIEHOYHOTO
OIIEHOYHOT'O CPeICTBA
cpencta B POC
[lepeuenn
CpencTBo, MO3BOJISAIONIEE OIICHUTH 3HAHUS, YMEHUS, HABBIKOB
TEOPETUIECKUX
U (WIIN) OTIBITA JESATEIbHOCTH 00YJaroNIerocs Mo AUCIUILTHHE.
1 | 3auer N . | BOIIPOCOB 1
MoseT ObITh HCIIOJB30BAaHO JUISl OLICHKH 3HAHWH, yMEHHH, HDAKTHYCCKIX
HABBIKOB ¥ (MJIH) OMBITA ACATSIHHOCTH 00YJarOIIIXCS P N
3aJJaHHH K 3a4eTy
CucteMa  aBTOMAaTH3UPOBAaHHOTO  KOHTPOJNS  OCBOCHHS
KOMIIETeHIIM (Y4acTH KOMIIETEeHIMi) oOydJalomuMcs 1o
TecT — npomexxyTOouHas
JUCHUIUIMHE (MOIYIIO) C MCIOIB30BaHHEM MHPOPMAINOHHO- | DOHI TECTOBBIX
2 | arrecranus B popme . N
sauera KOMMYHHUKAITHOHHBIX TEXHOJIOTHH. 3aaHA’
MoskeT OBITH HCTOJB30BAHO IS OICHKW 3HAHUH, YMEHUH,
HAaBBIKOB U (MJIN) OTBITA JESITEIHbHOCTH 00YJIarOIIUXCS
Iepeuyens
TEOPETHIECKUX
CpencTBo, MO3BOJISIONIECE OICHUTH 3HAHUS, YMEHHUS, HABBIKOB | BOTIPOCOB H
3 | Sxsamen 1 (WJIM) OTBITA ASSITEIHHOCTH 00YYArOMIETOCs M0 AUCIUIUTMHE. | MIPAKTHIECKUX
MoskeT OBITH HCTOJB30BAHO JUIsA OICHKW 3HAHHWM, YMEHWH, | 3amanuii (oOpazers
HAaBBIKOB U (MJIN) OTBITA JESITEIHHOCTH 00yJIarOIIUXCs 3K3aMEHALIMOHHOTO
Ourera) K
9K3aMEHy
TecT — npomexxyTouHas
Cuctema  aBTOMAaTH3MPOBAaHHOTO  KOHTPOIS  OcBOCHMSA | POHH TECTOBBIX
4 | arrectanus B popme

OK3aMCHa

KOMITETEHIIMI (4acTH KOMIIETeHIMH) OOydJaromuMcs II0

3aJJaHuN




JTUCITUTUTAHE (MOMIYIIO) ¢ UCTIOIb30BaHNEM HH()OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

MoxeT OBITh HCIOJB30BAaHO Ui OLCHKH 3HAHUM, YMEHUIA,
HABBIKOB U (WJIM) OMBITA JCSITCIBHOCTH 00YJIarOIIUXCS

Kpurtepnu u mxkajibl olileHUBaHUSI KOMIIETEHIUI B pe3yJibTaTe H3y4YeHHUsl JHCIUIIIHHbI
NIPH NPOBeIeHUH NPOMeKYTOYHOM aTTecTanuu B ¢gopme 3auera u 3k3amena. lllkana
OLICHUBAHUS YPOBHSI OCBOCHHSI KOMIIeTeHIUIi

YpoBeHb
[Ixanel onieHUBaHUS Kpurepuu onieHuBanust OCBOCHHUS
KOMITCTCHIINT

OOyuarommiicss  NPaBIWJIBHO  OTBETHJ  HA
TeopeTudeckue BOmpochl. [lokaszan oOTIMYHBIE
3HaHUS B paMKax Yyd4eOHOro MarepHaina.
[TpaBHIIEHO BBIIOJIHIII NMPAaKTHYESCKHE 3aIaHMUS.
«OTINYHO» IMokasan OTIMYHBIE YMEHUS M BIAJICHUA Beicokuii
HaBbIKaMU NPUMCHCHUS TMOJTYUYCHHBIX 3HAHUM U
yYMEHHH ITPH pEeLIeHNH 33/1a4 B paMKaX yueOHOro
Marepuana. OTBETHI Ha BCE JIONOJIHUTEIbHBIC
BOIIPOCHI

OOyuaronuiicss ¢ HEOOJBIIUMHU HETOYHOCTIMHU
OTBETHJI Ha TeopeTuueckue Bompockl. [Tokaszan
XOpoIre 3HaHWA B  paMKax  y4eOHOro
Matepuana. C HeOONBOIMIMH HETOYHOCTSIMH
BEITIOTHWI TIpaKTH4eckue 3amaHus. [lokazan .
«XOPOIIIOY BazoBerit
«GATTCHOY XOpOIINE yMEHHA M BIAJCHHA HABBIKAMI

MPUMEHECHHS TOJXYYCHHBIX 3HAHUN W yMEHHA
IpU pEUmICHHH 3aJad B paMKax y4eOHOro
Matepuasna. OTBeTW1  Ha  OOJIBIIMHCTBO
JIOTIOJTHUTENIBHBIX BOITPOCOB

OOyyarouuiicst c CYIIECTBEHHBIMU
HETOYHOCTSIMH OTBETHJ HA TEOPETHUECCKHUE
Bornpocsl.  Ilokaszanm  yIOBJIETBOPHUTEIBHbIE

3HaHUS B paMKax ydebHoro Matepuanma. C
CYHIECTBECHHBIMU HCTOYHOCTAMMH BBIIIOJIHHUII
«yIOBIICTBOPHUTEIBHO NPaKTHYECKUE 3a/1aHuMs. I[Tokazan MuHHMaIBHBIH
YIOBJICTBOPUTEIBHBIE YMEHUS W BIIaJCHUS
HaBBIKAMH TPHMEHEHUsI TIOJyYSHHBIX 3HAHUH U
YMEHUI IPH PeLIeHNH 3a/1a4 B paMKax y4eOHOTo
Marepuana. JJonycTUia MHOTO HETOYHOCTEH NpH
OTBCTC HAa JOMMOJIHUTCIILHBIC BOIIPOCHI

OOyyaromuiics pu OTBETE Ha TEOPETUYECKUE
BOMPOCHl ¥ TPHU BBIMOJHCHUN MPAKTHYCCKUX
3alaHUi [TPOJAEMOHCTPHUPOBAT HEJOCTATOYHBIN
«HEYIIOBJICTBOPUTEIIBHO» | «HE 3aU4TE€HO» | YPOBEHb 3HAHUN W YMEHUH HPHU PEIICHUU 33]a4
B paMKax yueOHOro marepuaina. [Ipu oTBeTax Ha
JIOTIOJTHUTEIbHBIC BOMPOCHI OBLIO IOMYIIEHO
MHOKECTBO HEMPABWIBHBIX OTBETOB

Komnerennus
He c(hopMHUpOBaHA

Tect — IIPOMCIKYTOYHAA aTTCCTAllH B (I)O pMC€ 3a4€Ta U OK3aMCHa

[ITkana oueHNBaHUs Kpurepuu oueHuBanus

OO6yu4atonmuiicss BepHO oTBeTHI HA 90 — 100 % TecTOBBIX 3aMaHui
IIPU IPOXOKJECHUH TECTUPOBAHUS

«OTIUYHO»

OO0y4atonmuiicss BepHo oTBeTI Ha 80 — 89 % TecTOBBIX 3aaHUi

«XOPOLIO» «3a4yTCHO»
IIpU MPOXOKACHUN TCCTUPOBAHUS

OO0yuJatonmuiicss BepHo oTBeTHI Ha 70 — 79 % TecTOBBIX 3aaHUi

«YAOBJICTBOPUTCIILHO»
IpU IIPOXOKACHUHN TCCTUPOBAHUS

OO0y4aroniuiicst BepHO OTBETHII Ha 69 % 1 MEHEe TECTOBBIX 3aaHUl

«HEYIOBJIETBOPUTEIIBHO» «HE 3aYTCHO»
IIpU IPOXOKJEHUH TECTUPOBAHUS




Kpurepun u mkajbl olleHUBaHHUS Pe3y/JbTATOB 00y4YeHUsI MPHU MPOBeAeHUN
TeKYIIero KOHTPOJIsl yCleBaeMOCTH

CobecenoBanue

IIxane! ollecHUBAHUS

Kpurepun onieHuBaHus

«OTIHYHO»

«XOPOIIO)
«3aYTEHO

«YZOBIIETBOPUTEIBHO»

I'my6Gokoe u mpodHOE YCBOEHHE MporpaMMHOro marepuana. IlomHsle,
NocJe10BaTeNbHbIe, TPAMOTHBIE U JIOTHYECKH H3JIaraeMble OTBETHI IIPU
BUIOM3MEHEHUH 3anaHus. OOywaroumiuiicsi cBOOOJHO CIIPaBIIAETCS C
MIOCTABIICHHBIMH 33Ja9aMH, MOXCET OOOCHOBATH NPHHSTHIC PELICHHS,
JEMOHCTPHPYET BIAJCHUE Pa3HOCTOPOHHUMH HAaBBIKAMU M IIPUEMaMH
BBINIOJTHEHHSI MPAKTHIECKUX PaboT

3HaHWe MPOrpaMMHOTO MaTepualia, TpPaMOTHOE H3JIOKeHHe, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMNPOC, IPABUIIBHOE
MPUMEHEHHE TEOPETUYSCKUX 3HAHHM, BIaJeHHE HEOOXOIUMBIMU
HABBIKAMU TPHU BBHITIOJTHCHUH MPAKTHYCCKUX 321324

OOyuaronuiicss IEMOHCTPUPYET YCBOCHHUE OCHOBHOTO MAaTepUalia, MpH
OTBETE JOIYCKAIOTCA HETOYHOCTH, I[PH OTBETE HEAOCTATOYHO
MpaBUIbHBIC (HOPMYTUPOBKH, HApPYIICHHE IOCIEI0BATCILHOCTH B
WU3JI0KEHUU TPOTPaMMHOTO MaTepHualia, 3aTpyJHEHHUs B BBIIOJHEHUHN
MPaKTUUECKUX 3aJaHuI

Cnaboe 3HaHME MPOTrPaMMHOrO MaTrepHaia, NMPHU OTBETE BO3ZHHUKAIOT
OomMOKH, 3aTPyTHCHUS IPU BHIITOJIHEHNH IPAKTHYECKUX PadOT

«HCYAOBJICTBOPUTCJIBHO» «HEC 3a4YTCHO»

He ObLIO MOMIBITKU BEIIIOJIHUTH 3aJaHuc

Koucnekr

IIIxanb! OLIEHUBAHUS

Kpurepun onennBanus

«OTIIUYHO»

«XOpOoIo» «Ba4uTCHO»

«YHOBJICTBOPUTCIILHO»

KoHcnekT 1mo Teme BBIIOJIHEH B 0003HAYCHHBII npenoaaBaTeyieM CPpOK.

KoHcnekT BbIMOIHEH 0Oy4aromuMcsi 1O 3aaHHOH TeMe B IIOJIHOM
obbeMe ¢ coOmofeHHEM HEOOXOIMMOHM  MOCIIEOBATEIHLHOCTH.
OOyyatomuiicst paboTall MOJTHOCTHIO CAMOCTOSITEIBHO; PACKPBUT TEMY
TIOJTHOCTBIO U OTBETHJI HA BCE BOIPOCHI IIPETIOIaBATENS 10 KOHKPETHOM
TeMe KoHcrekTa. KoHcmekT odopMieH akkypaTHO, B Hamboiee
ONITUMAJILHOM 151 prKcanuy pe3yspTaTtos popme

Koncnekr 1mo Teme BEIIOIHEH B 0003HAYEHHBII npenogaBaTeyieM CPOK.

KoHCIeKkT BHITIONHEH OOyYaromuMcs MO 3aJaHHON TeMe B IIOJTHOM
o0beMe ¢ CcOOMOJeHHEM HEOOXOOUMOH  IOCIIeIOBATEIHHOCTH.
OOyuarommiicss padOTaN IMOJHOCTBIO CaMOCTOSTEIFHO; PACKPBUT TEMY
HE MOJHOCTRIO W OTBETWJI Ha YacTh BOIMPOCOB MpPENOJaBaTels IO
KOHKPETHOH Teme KoHcrekTa. KoHcrekT odopmieH akKypaTHO, ¢
HE3HAYUTEIbHBIMH UCTIPABICHUSIMU

KoHcnekT o Teme BBIMOJHEH B 0003HAYEHHBIH MpenoiaBaTeleM CpPOK.

KoHCIeKT BHINOTHEH 00YyYalOMIMMCs IO 3aJaHHOW TeMe B HE ITOJIHOM
obneme c YaCTHYHBIM co0II0IeHIEM HE0OX0TUMOM
HOCJIEIOBATEIEHOCTH. OO6yuaronuiics paboran MOJTHOCTHIO
CaMOCTOSITENIbHO; PACKPBLI TEMY HE IOJHOCTBIO M OTBETHJI HA YacTh
BOIIPOCOB TpernojaBaTess N0 KOHKPETHOW TeMe KoHcnekTa. KoHcnekT
0(OpMJICH HE aKKYpaTHO

«CHEYIOBJIETBOPUTEIBHO) «HE 3a4TCHO»

KoHcrniekT mo TeMe He BBITIOJIHEH B 00O3HAYCHHBIN MPETNoJiaBaTesieM
CpOK.

KoncrnekT BhITIOTHEH 00y4JaromuMcs He TI0 3aJaHHOM TeMe B HE IIOJTHOM
o0beMe 0e3 coOmomeHusT HEOOXOAMMOM  IOCJIENOBATEILHOCTH.
Obyuarommiicss paboTan He CaMOCTOSITEIBHO;, HE PACKPBUI TEMYy H HE
OTBETUJI HAa BOIIPOCHI MPETIOAaBaTEIIA 11O KOHerTHOI\/'I TEMEC KOHCIICKTA.
Koncnekr oopmiieH He akKypaTHO

JlaGopatopHas paboTa

|

IIIkajbl oLleHHBaHUS

Kpurepun onieHnBanus




«OTIHYHO»

«XOpOoUIo»

«YZOBJIETBOPUTEIBHO»

JlabGopaTopHast paboTa BBINIOJHEHa B 0003HAYEHHBIH NperoaaBaTeieM
CPOK, IMCHbMEHHBIH oT4eT 03 3aMeuaHHH.

JlaboparopHas paboTa BBITIOJHEHA 00yJaAIONTUMCS B TIOJTHOM 00bEMeE C
coOmoeHrneM HeoOXOoaMMoil mocienoBarenbHOCTH. OOydaronmiics
paboTall MOJHOCTBIO CAMOCTOSTENBHO; T0Ka3al HEOOXOJMMbIC IS
MPOBECHUSI PabOThI TEOPETUICCKUE 3HAHUS, MPAKTUUECKHE YMCHUS U
HaBeIKH. Pabora (or4er) odopmieHa aKKypaTHO, B Hambojee
ONITUMAITFHOH JUIsI QUKCAITNH PE3YyIbTaTOB (hopMe

JlaboparopHasi paboTa BBITIOJTHEHA B 00O3HAYECHHBIN MpEIoIaBaTeieM
CPOK, IMCHbMEHHBIH OTYET ¢ HEOOJIBIIMMH HEeJOYeTaMH.

JlabGopaTopHast paboTa BBINOJHEHA 00yUYarONIMMCS B TIOJTHOM 00beMe U
CaMOCTOSATENbHO.  JIOMyIIeHsl  OTKJIIOHEHHMST OT  HEOOXOAMMOM
«3a4TEHO TIOCJIEI0BATEILHOCTH BBITIOJHEHMS, HE BJIMSIOIINE HA IPABHIBHOCTH
KOHEYHOTro pe3ynbraTa. Pabora mokasblBaeT 3HaHUE OOYYArOLIUMCS
OCHOBHOTO TEOPETHYECKOTO MarTepHana ¥ OBIAJCHHE YMCHUIMH,
HEOOXOIMMBIMH JUII  CAMOCTOSATEIBHOTO  BBEIIIONHEHUS  PalOTHL
JomyiieHbl HETOYHOCTH M HEOPEKHOCTh B 0OPMIICHHH Pe3yJbTAaTOB
paboTs! (oTueTa)

JlabopatopHasi paboTa BBIIIOJHEHA C 3aJePKKOH, ITMCEMEHHBII OTYET C
HEJ0YCTaMH.

JlabopatopHasi paboTa BBIMOTHSIETCS M O(GOPMIIACTCS O0yYarOIIUMCS
IIpU MOCTOpOHHEH nomoiu. Ha BbImonHeHne paboThI 3aTpauynBaeTCs
MHoro BpemeHH. OOy4Jaromuiics NOKa3bIBaeT 3HAHHS TEOPETUUECKOTO
Marepuallia, HO MWCIHBITBIBACT 3aTPy[HEHUE IIPH CaAMOCTOSITENILHOMN
paboTe ¢ HICTOYHUKAMU 3HAHUH WM TPUOOpamMu

«HCYAOBJICTBOPUTCIBHO»

Jlabopatopnass paboTa He BBINOJIHEHA, NHCHMEHHBI OTYET HE
MIPE/ICTaBIICH.

Pe3ynbraThl, MoJydeHHbIE OOY4YarOLIMMCS, HE MO3BOJISIIOT ClEIaTh
MPaBUIIBHBIX BBIBOJOB M TMOJHOCTBIO PACXOMAATCS C MOCTABICHHOMN
«HE 3a4TeHO» | 1enbio. [Toka3bIBaeTCs MI0X0€ 3HAHHE TEOPETHYECKOTO MaTepuaia u
OTCYTCTBUE HEOOXOAUMBIX YMEHUH.

JlaGopaTtopHasi paboTa HE BBIMOJIHEHA, y YYaIIErocs OTCYTCTBYIOT
HEOOXOAMMbBIE JUIsi TPOBEACHHS pabOThl TEOPETHYCCKUE 3HAHMS,
MPAKTUYCCKHUC YMCHHU U HABBIKU

KypcoBas pabora

[IIxana oneHUBaHUS

Kputepun oneHuBaHus

KOTIIUYHO»

CopnepxaHue KypcoBoil pabOThI MOJHOCTBIO COOTBETCTBYET 3aaHMIO. IIpencraBiieHbI
pe3yapTaThl 0030pa TUTEPAaTYPHBIX U UHBIX HCTOYHHUKOB. CTPYKTypa KypcoBO# pabOTHI
JIOTHUECKH M METOAWYECKH BBIAEp)kaHa. Bce BBIBOIBI M NPEIOKEHUS yOeanTeIbHO
aprymeHTupoBanbl. O¢opMiieHHE KypcOBOW pabOThl M TOJYyYEHHBIE DE3yJbTaThl
MIOJTHOCTBIO OTBEYAIOT TPEOOBAHUSIM, HM3JI0KEHHBIM B METOJIMYECKHX yKazaHUAX. [Ipu
3amuTe KypcoBOi paboThl 00yJaromuiics NpaBUiIbHO U YBEPEHHO OTBEYACT Ha BOTIPOCHI
IpernoaaBaTess, AEMOHCTPHPYET TIyOOKOe 3HaHHWE TEOPETHYECKOTO MaTepHana,
CIoco0eH apryMEeHTHPOBATh COOCTBEHHBIC YTBEPKACHHS U BHIBOJIBI

«XOpPOoIo»

Conepxanue KypcoBoil paOOTHI MOJHOCTBIO COOTBETCTBYET 3ajaHMIO. [IpencraBiieHb
Ppe3ynbTaThl 0030pa JINTEPAaTypPHBIX U UHBIX UCTOYHUKOB. CTPYKTYypa KypcoBO# paboThI
JIOTHYECKH M METOAWYECKH BBIAEP)KaHA. DBOJBIIMHCTBO BBIBOJOB U IPEIOKEHUH
aprymenTHpoBano. OdopmiieHne KypcoBoii paboThl 1 TIOJIyYEHHBIE PE3YJIBTATHI B LIEJIOM
OTBEYAIOT TPEOOBAHMSIM, M3JI0KEHHBIM B METOJMUECKUX yKa3aHUAX. MiMeroTcs oHa-1Be
HECYIIECTBEHHbIC OMIMOKHM B UCIIOJIb30BaHIH TEPMUHOB, B TOCTPOCHHBIX AHarpaMMax 1
cxemax. HammdecTByeT HE3HaYUTENbHOE KOJIMYECTBO TIPaMMAaTHYCCKUX  H/HIIH
CTHIICTHYECKUX omuoOoK. [Ipu 3ammre KypcoBoi paboThl 00y4aromuiCs IPaBMIBHO U
YBEPEHHO OTBEYaeT Ha OOJIBIIMHCTBO BOINPOCOB IIPEIOJABaTENs, JEMOHCTPHPYET
Xopoliee 3HaHHE TEOPETUUECKOT0 MaTepralla, HO He BCET/a Clioco0eH apryMeHTHPOBATh
COOCTBEHHBIC YTBEP)KAEHHS W BBIBOABI. [IpM HaBOASAIIMX BONpOCax IperojaBaTelis
WCIIPABIISIET OIIMOKU B OTBETE

«YHAOBJICTBOPUTCIILHO»

CopnepxaHue KypcoBOH paOOTBHl YaCTHYHO HE COOTBETCTBYET 3allaHUIO. Pe3yibraThl
0030pa TUTEepaTypHBIX ¥ MHBIX HCTOYHHKOB IPEICTABICHBI HEJJOCTATOYHO TONHO. EcTh
HapyuleHUsl B JIOTHKE U3JI0KEHUsl MaTepuasa. ApryMeHTalus BEIBOJIOB U NIPEJIOKEHUIHA
cmabasi WIM OTCYTCTBYeT. MMeEIoTCs OIHO-ZBa CYIIECTBEHHBIX OTKJIOHEHWH OT
TpeboBaHUii B oQopMiIeHHH KypcoBOoi paboThl. IlomydeHHBIE Pe3ylbTaThl B IIEJIOM
OTBEUaloT TPeOOBAHUSIM, U3JI0KEHHBIM B METOMYECKUX YKa3aHUsIX. IMeroTcst oqHa-/1Be
CYIIECTBEHHBIX OIMHUOKM B WCIOJH30BAHUM TEPMHUHOB, B ITOCTPOCHHBIX AMArpaMMax W




cxemMaX. MHOro rpaMMaTHYCCKHX W/WIM CTHIMCTHYCCKHX ommOoK. Ilpu 3ammre
KYPCOBOM pa0OThI 00YUYAIOIIHUIACS JOIMYCKACT rpyOble ONIMOKU IPU OTBETaX Ha BOIIPOCHI
mperoiaBaTens U /Wi He Jan otBeT Oonee yeM Ha 30% BOMPOCOB, IEMOHCTPHPYET
crmaboe 3HaHWE TEOPETHYECKOTO MaTephaiia, B OOJBIIMHCTBE CIIydaeB HE CIOcoOeH
YBEpEHHO apryMEHTHPOBATh COOCTBEHHBIC YTBEPKICHHUS M BEIBOIBI

Copepxanrie KypcoBoii pabOTHI B IICJIOM HE COOTBETCTBYET 3amaHuio. MmeroTcs Goee
JIBYX CYIIECTBEHHBIX OTKJIOHEHHWH OT TpeOOBaHWHA B OGOPMIICHHH KypcOBOW paOOTEHI.
Bonpmioe Komr4ecTBO CyIIEeCTBEHHBIX OIMOOK IT0 CYTH PabOTBI, MHOTO TPaMMaTHYECKIIX
1 CTIIMCTHYECKUX OMMOOK 1 1p. [lodydeHHbIe pe3ynbTaThl He OTBEYAIOT TPEOOBAHUSAM,
U3JI0KCHHBIM B METOAMYCCKMX yKa3aHMsX. lIpu 3ammre KypcoBoil  paboThI
00yJaroIuiicss IEMOHCTPUPYET cllaboe MOHUMAHKUE MPOTPAMMHOTO MaTepHala.
KypcoBast pabota He mpeacTaBicHa mnpemnojaBareiaro. OOydJaromuiics He SBHJICS Ha
3alIUTy KYpCOBOH pabOThI

«HCYOOBJICTBOPUTECIILHO»

3. TunoBble KOHTPOJILHBbIE 3a]aHKsI UM HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJIS1 OIleHKM 3HAHM A, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eATeJIbHOCTH

3.1 TunoBble KOHTPOJILHBIE 3a1aHUsI IJIsS IPOBeIeHHUs co0eceTOBAHMS
KoHTponbHBIE BapWaHThl 3aJaHUK  BBUIOKEHBI B  DJIEKTPOHHOW  HMH(OPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# o0ydaroniemMmycs 4epe3 ero JTUYHbII KaOWHET.
Hwxe nipuBeieH o0pa3ell TUIIOBBIX BAPUAHTOB 3a/IaHUH [ TPOBEICHUS COOCCETOBAHMIA.

O0pa3zer THIIOBOIO BapuaHTa BOIIPOCOB IS IPOBEACHUS cOOece10BaHU
«Tema 3. XKene3o u ero criaaBbl»
KoHTposbHbIe BOIIPOCHI:
1. Yro Takoe aza?
2. Yto Takoe ayCTEeHUT?
3. Kakumu JUHUSAMHM JuarpaMMbl OTpaHMYMBAETCS TEMIIEpaTypHbIH MHTEpBa MEPBUYHON
KpUcTau3anuu’?
4. B yeM COCTOUT CYIIHOCTb 3BTEKTUYECKOTO MpEeBpallieHus1?
5. Yro Ttakoe nepaut?
6. Ha xakoli JINHUU IPOUCXOAST 3BTEKTOUIHbIE NTpEBpaleHus?
7. JInHMs BBIAEIIEHUS BTOPUYHOIO IEMEHTHUTA?
8. HazoBuTe (azbl xKeye30yriiepoauCThIX CIUIABOB.
9. MakcumanbHOE pacTBOpeHue yriepona B Fea?
10. MakcumanbHO€ pacTBOpeHHE yriiepoaa B Fey?
11. Coneprxanue yriepona B UEMEHTUTE?
12. Ilpu kakoii Temneparype NpOUCXOAUT IBTEKTOUIHOE NpeBpalieHue?

OO6pa3eln THIIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS cOOeCceOBaHUS
«Tema 9. LIBeTHBIE METAIIBI U CIUIaBBI: CBOWCTBA, TEPMUUYECKast 00paboTKa, MPUMEHEHUE)
KoHTposbHBIE BOTPOCHI:
. KakoBbI cocTaBbl, CTpyKTYpa, MApKUPOBKA U IPUMEHEHUE JTIATYHEH ?
. KakoBbI cocTaBbl, CTPyKTypa, MapKHUPOBKA U IPUMEHEHHE OpOH3?
. Kakas repmooGpaboTka mpoBoauTCs it OpoH3?
. Kakue amoMuHueBbIe CIIaBbl IPUMEHSIFOTCS AJIs1 U3TOTOBJICHHSI OTJIIMBOK?
. Kak noBeIIIatoT MpoYHOCTh JTUTEWHBIX ATFOMUHUEBBIX CILIABOB?
. Kakue amoMuHueBbIe CIIJIaBBI U TIO KAKUM PEKUMaM YIPOUHSIOTCS TEPMOOOPaOOTKOM?
. Kak xnaccudunmpyrorcst MaraHueBble CIUIaBbl?
. KakoBbI cTpyKTypa, CBOKWCTBA, MApKHPOBKA U IPUMEHEHNE THTAHOBBIX CIJIABOB?
. Kakue crimaBbl mpUMEHSIOTCS B Ka4eCTBE aHTU(OPUKIIMOHHBIX MaTePHUaIOB?

O 0NN DN KW~

32 Tunosnie KOHTPOJIbHBIC 3aIaHUs 1JIfl HAITMCAHUS KOHCIICKTA
KouTponbHble BapuaHThl 33JlaHUN  BBUIOKEHBI B JJIEKTPOHHOW  MHGOPMAIMOHHO-
obpazoarenbHol cpene Upl VIIC, noctymHo#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBeneH oOpasell TUTIOBBIX BApUAHTOB 3aJaHUI JUIS HATMCAHUS KOHCIIEKTOB.



OO0pasen TeM KOHCIIEKTOB
«Tewma 3. XKenme3o u ero crniaaBbI»

. 3apucyiite nuarpammy cocrosiausi Fe — C (Fe - Fe3C).
. UTO Ha3BIBAIOT CUCTEMOM, KOMIIOHEHTOM U (Da30il mpu U3y4eHUH CIIJIaBOB?
. Buasl B3auMoaeicTBUS KOMIIOHEHOTOB?
. UTO Ha3BIBAIOT TBEPABIM PACTBOPOM?
. Uto 3HauuT quarpaMma COCTOSIHUS?
. PaBHOBECHOE cocTOsTHHE CII1aBa 3TO?
. 3anUIIMTe KOOPAUHATHI TOUYEK AuarpamMmsal Fe-C.

NN DN kW

OO6pasel TeM KOHCIIEKTOB
«Tema 6. Teopus ¥ TEXHOJIOTUS TEPMUUYECKON 00paOOTKU CTAIIN»
. UTO Ha3BIBAIOT TEPMHUUYECKON 00pabOTKOM cTanu?
. UeMm xapakrtepusyrorcs napamerpsl TO?
. Temnepatypusie pexxumbl TO?
. Bune1 TO?
. Ilepeuncrnure CTPYKTYpHI MOCIIE TPOBEACHUS 3aKaIKH.
. Kak npoBoautcs ormyck?
. UTo Takoe XUMHUKO-TepMUYecKasi o0paboTka?

~N O Ol W

3.3 TunoBble 3a1aHUs 1)1 BHINOJHEHHS J1a00PaTOPHOii padoThl M IPUMEPHBIIi NepeYeHb
BOIIPOCOB /IUIA €e 3aIMThI
KonTponbHble BapuaHThl 33JaHUN  BBUIOKEHBI B JJIEKTPOHHONW  MHGOPMAIMOHHO-
obpaszoBarensHoi cpene Upl YIIC, noctymHo# oOydaromemMycs 4epe3 ero JUIHbIN KaOWHET.
Huxe mpuBeneH oOpasel] TUIIOBBIX BapUaHTOB 3a/JlaHUN JJISl BBIOJHEHUS J1aOOPaTOPHBIX
paboT ¥ MpUMEpPHBII IepeueHb BOIIPOCOB JUIsl UX 3AILMTHI.

O6pazer 3a1aHui 17151 BBITOJIHEHUS 1a00paTOPHBIX pabOT ¥ MPUMEPHBINA IEpeYeHb BOIIPOCOB AJIs
WX 3alUTBHI
«Tema 2. CtpoeHue u 1e(eKThl CTAIbHOTO CIUTKA, MAKPOAHAIN3»

KoHTpobHBIE BOIPOCHI:

1. IlosicHUTE CTPOECHHUE CTAIBHOIO CIUTKA.

2. [IpuBeauTte XapakKTEpUCTUKY JEHIAPUTHON JIMKBALUH.

3. [IpuBenuTe XapakTepUCTUKY 30HAJILHOM JINKBAIIUH.

4. Ilepeuncnute nedexTsl, 00yCIOBICHHbIE TPUCYTCTBUEM PACTBOPEHHBIX T'a30B B KHUJIKOM
MeTasuie.

5. IlosicHuTe MPUYKMHY pa3MElIeHNs yCaJOuyHOW paKOBHHBI B BepXHel (MpHUOBLIBHOI) YacTu
CIIUTKA.

6. UTo Ha3bIBAIOT MaKpOaHAIN30M?

7. YTO 103BOJISIET BBISIBUTh MaKpOaHaIN3a?

8. IlyreM n3ydeHus 4ero npoBOJUTCS MaKpOAHAIN3?

9. U3znom »10? Buabsl n3noMoB?

10. Yro Ha3bIBatOT Makpouupom?

OOpa3zer 3a1aHui U1 BBITOJIHEHHS 1a00paTOPHBIX pabOT M MPUMEPHBIH ITepedeHb BOIPOCOB IS
UX 3aIUTHI
«Tema 4. I3yueHne MUKPOCTPYKTYPBI YIJIEPOJAUCTBIX CTAJIEN U UyTYHOB B PABHOBECHOM

COCTOSTHU

KoHTpobHBIE BOIPOCHI:

1. Kakue criaBbl Ha3bIBalOT CTANSIMH U YyT'YHAMU?

2. Kak knaccu(uuupyroT cTajld ¥ Yyr'yHbI IO CTPYKTYpe?

3. HazoBuTe u OXapakTEpU3yWTE€ CTPYKTYPHbIE COCTABIISIIOIIAE JTOAPBTEKTOMIHOM,

IBTEKTOMIHOM, 3a9BTEKTOUHON CTAJIN.



4. TlepeuncnauTe KiaccChl KadecTBa YIJIEPOAMCTBIX cTanei. Kakod mpu3Hak sBiseTcs
OCHOBHBIM B KJIACCH(PHUKAIINU TI0 Ka4eCTBY?

5. Ilepeuncnure cTpykTypHBIC TOpOKH cTanei. Kak onn popmupyrotcs?

6. Kakue crinaBel Ha3bIBalOT OEJIBIMU YyTYHAMU?

7. Kakue popmbl rpaduTa BCTpedaroTCcsl B YyryHax?

8. Uro takoe moaudukarop? s yero mpumeHsieTcs MoIuGUKATOP B UyryHax?

9. Kak nosy4aroT BEICOKOIIPOYHBIE UYT'YHBI?

10. Kak nostyuarot koBkue uyyryHbl? Kak MapkupyroTcs 4yryHbl?

11. Ha pucyHKke moka3anbl MUKPOCTPYKTYphI Hu3Koyrepoauctoi craiau (0,15% C) mocie
XOJIOJHOM AeopMaIuu u IOCIEAYIONIET0 HarpeBa JJ0 TeMIIepaTypbl PEKPUCTAIUTH3AINN. Y Ka3aTh
XUMHUYECKHI COCTaB W JIaTh XapaKTEPUCTUKY HW3MEHEHUH CTPYKTYphl CTald B peE3yiIbTaTe
XOJIOHOM nedopMalMi W TOCIEAYIONIEr0 HarpeBa. YKaszaTh, KaKk H3MEHSIOTCS IMPH STOM
MEXaHUYECKUE CBOMCTBA.

Harpes: a) 250°C; 6) 650°C

MHUKPOCTPYKTYPBI CTaJIK TIOCIIE XOJIOAHOM Aedopmaruu u nociie pekpucrautusaiuu (x200)

12. Ha pucyHke mnokasaHa MUKPOCTPYKTypa OTOXCKEHHOH yriiepoauctoi ctanu. Onucarb
CTPYKTYpY, ONpEAEIUTh MO CTPYKType cojaep:kaHHue yriiepoja u no guarpamme Fe—Fe 3C —
BTEMIIEpaTypbl KpUTHUECKUX TOYEK ITON cTanu. YKa3aTb, KpOME TOTO, MOXHO JIM M1O/IBEPTHYTh
TepPMUYECKON 00pabOTKe CTalb 3TOrO COCTaBa JUIsl TOBBIIICHUS €€ MEXaHWYECKHX CBOWCTB.
[IpuBecTu npumepHbIe 006J1aCTH MPUMEHEHUS TaHHOM CTalH.

MukpoctpykTypa yriaepoauctoii cranu (x340)

13. Ha pucyHke noka3zana MUKpPOCTPYKTypa yIJIEpOIMCTOM CTalu Tocye oTkura. OnucaTth
CTPYKTYpY, OIPENCINTh COACpXKAHWE YIJIepoJa W TPHBECTH PEKHM OOpaOOTKH CTaly,
o0ecrevynBarOIUil MOJIyYeHHEe MapTEHCUTa B TOBEPXHOCTHOM CJIO€ TIPU COXPAHEHHUU B
cepaIeBuHEe OOJBIITON BA3KOCTH.




MukpocTpykTypa yriepoauctoi cramu (x250)

14. I1pu mpoBepke NOCTYMUBILIKX Ha 3aBOJI TOKOBOK U3 YIIIEPOAUCTON OTOXKKEHHOM CTalH B
naboparopuu oOHapyX)eH AePeKT B MOBEPXHOCTHOM ClIO€, MOKa3aHHbIA Ha pucyHke 1.6. Yka3aTh
CTPYKTYpY CTalll U COJIEp’KaHWE YIIIepoJa B IMOBEPXHOCTHOM M HIDKEJICKAIIUX CIOSIX, JaTh
XapaKTepUCTUKY Je(deKTy CcTand, OOBSICHUB MPHUYMHBI, KOTOpbIE MOTJH €ro BbI3BaTh. Kak
W3MCHUIINCh Obl MEXaHWYECKHWE CBOWCTBA CTalld, €CclU Obl MOJOOHBIN Ne(eKT COXpaHWIICS B
MOBEPXHOCTHOM CJIO€ TOTOBOT'O U3AENus?

MukpocTtpykTypa yriepoauctoii cramu (x200)

15. MeTuuku, U3roTOBICHHBIC U3 YIIIEPOAUCTON CTau ¢ coaepkanuém 1,1% C, nomanuce
B pa0oTe 3HAYMTEIbHO paHBIIE CPOKa HOPMAIBHOIO CpOKa SKCIUTyaTaluu. MHKpoaHau3
(pucyHok 1.7) mo3Bosmi yCTaHOBHUTH NMpHUYUHY Opaka. OOBSICHUTH Ne(EKThI CTPYKTYPHI 3TOM
CTaJIM U YKa3aTh, MOKHO JIM UCIIPABUTh CTPYKTYPY CTAJIH B MAPTUU METYMKOB, IIOCTYIHUBILUX JJIS
TEPMUYECKOH 00pabOTKH, U KAKUM CIIOCOOOM.

MukpoctpykTypa yriepoauctoit cramu (x200)

16. Ha pucyHkax mOKa3aHbl MHKPOCTPYKTYpPbl OTOXKEHHOU YIJIEpOAMCTON CTajH.
Onucarb CTPYKTYpHI U yKa3aTh MIPUMEPHOE COJICpKAHUE yriepoja B Kaxaou cranu. [Ipuectu
pexxuM 00paboTKH, 0OecTieunBarolIeii MoMyuYeHUE CTPYKTYPhl MAPTEHCUTA B TOBEPXHOCTHOM CJIOE
KaXJIOM CTalu, MpU COXPAHEHHWU B CEPJIIEBUHE MCXOAHOM CTPYKTYpPHI, &, CIEI0BATEIBHO, U
OoJbIIel BA3KOCTH. YKa3aTh 00JaCTh MPUMEHEHUS 3TUX CTaJeil B MPOMBIIIIIEHHOCTH.

MUKpOCTPYKTYpBI yIIEPOAUCTON OTOKKEHHON CTAIU C PA3JIMUHBIM COJIEPKaHUEM
yriepoaa

(x300)



3.4 BapuaHThl 3aJaHH#i 10 KYpPCOBOii padoTe

Ne 3amanug

Coneprxanue 3agaHue

Ha 3aBojie M3roTaBIuBaIi Bajbl JBUraTeIeii BHYTPESHHETO CropaHus auamerpom d
= 60 MM u3 ctanmu ¢ npenenoMm tekydectu 200 — 230 MIla u oTHOCHUTEIBHBIM
ymuaennem 20 — 22%. B manpHelimeM ObUT MOMYYEH 3aKa3 HAa BaJIbl TAKOTO JKE
auameTpa i OoJiee MOIIHBIX JIBUTATENed; 3aBOJ JIOJDKEH ObUT rapaHTHPOBAThH
npeaen TeKydecTu He Huxe ooz = 620 Mlla u yaapnayro BsiskocTh He Hibke 800
kJlx/M?. YKa3aThb CTalnu, peXUM TEPMUUYECKOH O0OpabOTKH, CTPYKTYpy M
MEXaHUYECKHE CBOWCTBA IIOCJI€ OKOHYATeIbHOW 0O0padoTKu. YKazarh, Kak
WU3MEHHUTCSI OTHOIICHHE G0,2/Csy BBHIOPAHHBIX CTaJIed B PE3y/IbTAaTe BBITIOJHEHUS
YIIy4IIaroIIeH TepMHUIECKON 00pabOTKH.

[IlecTepHy NMpUBO/AA IITAHTOBBIX HACOCHBIX YCTAHOBOK IOJBEPTalOTCS JEHCTBUIO
3HAKOIIEPEMEHHBIX M YIApHBIX HArpy30K M JOJDKHBI HMMETh MAaKCHUMAJIbHO
OJHOPOJIHBIE CBOMCTBA B IPOJOJBHOM H IIONEPEYHOM HampasieHUsAX. HMx
W3rOTaBIMBAIOT B 3aBUCUMOCTUM OT THIIA INPUBOAA U3 CTAIU C BPEMEHHBIM
compoTtuBieHueM pactsokeanio o = 900-950 MIlla. VYnpaphas BS3KOCTb,
COOTBETCTBEHHO, HOMKHA ObITh He Huke 700 xJIx/m% BwiOGpate cramb ans
HIecTepeH, OOEeCIeUnBalOIlyl0 KOMOMHAIMIO TpeOyeMbIX CBOMCTB, IPUBECTU
COCTaB, MapKy, pEeKHUM TEepMHUECKOW 0OpabOTKH, MHUKPOCTPYKTYpY U
MEXaHUYECKUE CBOMCTBA B TOTOBOM U3/IE€TIHH.

BribpaTth cTanb IS M3rOTOBJICHUS TSDKEIO HArpyKeHHBIX KOJEHYAThIX BajioB
nuamerpom d = 80 MM, ITpe/ies TeKY4eCTH, COOTBETCTBEHHO, JTOJDKCH ObITh HE HIKE
co2 = 1100 MIla. PekomenaoBarh cOCTaB U MapKy CTaju, PEKUM TEPMUUYECKON
00paboTKH, CTPYKTYPY U MEXaHUUYECKHUE CBOMCTBA MOCIIE 3aKAJIKHU U IMOCTIE OTITyCKa.

Konunueckue 3youarsie koneca auametpoM d =70 MM B DIIEKTPOTENEKKE PaOOTAIOT
B YCJIOBUSAX TUHAMHYECKHX HAarpy30K M MOBBILIEHHOro M3HOca. [lo TpeGoBaHuIO
KOHCTPYKTOpa CTallb JOJDKHA 00J1a/laTh BBICOKUM CONPOTUBIIEHHUEM BA3KOMY M
XPYIKOMY pa3pylIEHUIO W3AeNnus B cepaueBuHe. BbulOpaTh yriaepoauctyro
LIEMEHTYEMYIO CTajb, yKa3aTb COCTaB, PEKOMEHIOBAaTb PEXUM TEPMHUECKOMN
00paboTKH U1 MMOJIy4E€HHS MaKCUMAJIbHOM BSI3KOCTH B CEpALIEBUHE U3/EIUS, €CIIU
LIEMEHTAIMsl BBINOJHIETCS B TBEpAOM KapOropuszarope. OTHOBPEMEHHO [UIs
CpaBHEHHUSA yKa3aTh PEKUM TEPMUUYECKON 00pabOTKH MOCIIE IEMEHTAINH B Ta30BOM
cpene. YKa3aTb MEXaHUYECKHE CBOWCTBA CTAIN B CEPALIEBUHE U3EINS U TBEPAOCTh
Ha TOBEPXHOCTH IOCJIE OKOHYATEIbHON TepMUYECKOW 00pabOTKH K OOBSCHUTH,
1es1eco00pa3Ho JIM IPUMEHEHHE /ISl TOU 1eNTU CTalu OOBIKHOBEHHOI'O KauecTBa.

[Maner mrapaupa auametpom d = 35 MM paboTaeT Ha U3THO U CPE3 U TOJIKEH, KpOME
TOro, 00JanaTh BBICOKOH H3HOCOCTOMKOCTBIO HA IOBEPXHOCTH M BBICOKHM
COTPOTUBIIEHUEM XPYIKOMY M BS3KOMY pa3pylleHHI0 B cepAleBHHe. BriOparhb
YIIEPOAUCTYIO CTajb, NPHUBECTH €€ COCTaB M MapKy, PEKOMEHJO0BAaTh PEKUM
XUMHUKO-TEPMUYECKOH U TEpMHUYECKOW O00pabOTKM U yKa3aTb CTPYKTYDpY,
MEXAHUUYECKHUE CBOWCTBAa B CEPALIEBUHE M TBEPAOCTh HA IOBEPXHOCTH IIOCIE
OKOHYATENbHONH 00paboTku. VYKa3aTh JKeNaTeidbHYI0 TOJIIUHY TBEPIOTO
NOBEPXHOCTHOTO c0si. OOBSICHUTH, B KaKuUX CIy4asx HEOOXOIUMO BbIOpaTh
JITUPOBAHHYIO CTajlb, U KaKU€ MEXaHWYECKHE CBOICTBA MOKHO rapaHTUPOBAThH B
CTaJISIX BBIOPAHHBIX PA3IMYHBIX MAPOK.




3aBoj1 M3TOTOBJISIET KOJIGHYAThIe Bajbl quamerpoM 0 = 65 MM; cTajlb B TOTOBOM
M3AEJUHU J0JKHA UMETh IIpeAeN TeKy4ecTu He Hke 602 = 700 MIIa u ynapuyto
Bsa3KocTh He HIke 500 x/lx/M2 Kpome Toro, Ban 10mkeH 001a1aTh MOBBIIIEHHOMH
M3HOCOCTOMKOCTBIO HE M0 BCEH MOBEPXHOCTH, a TOJBKO B IIEUKaX, T. €. B y4acTKaXx,
COMPSDKCHHBIX C MOAIIUIMHUKAMU M paboTaronmx Ha u3Hoc. [IpuBecTH Mapky
CTaJld, PEKOMEHJOBaTh pEXHUM TEpPMHUUYECKONl 00pabOTKM Bcero Bana Uit
MOJIYYeHUsS!  3aJaHHBIX CBOMCTB W  BBICOKONPOM3BOJIUTEIBHBIN  PEXKUM
MOCNEAYIOEeH TepMUuUeckoil 00pabOTKH, MOBBINIAIOIIEH TBEPAOCTh TOJIBKO B
OTJENIbHBIX YYacTKax IOBEPXHOCTH Baja; yKa3aTb HEOOXOJUMOE Jisi 3TOro
obopynoBanue. [IpuBectu CTpyKTYpy U TBEPAOCTh CTAJIM B MOBEPXHOCTHOM CIJIOE
HICHKU Baia, a TAKXKE CTPYKTYPY U MEXaHUYECKHUE CBOMCTBA B OCTAJIbHBIX yUaCTKAX.

MHorue KpyrnHble JeTanu [UIsl SKEJIE3HOJOPOKHOIO TPAHCIOPTa, HaMpHUMeEp,
ABTOCIICTIKH, U3TOTABIMBAIOT JUTHIMU C MaKCHUMAJIbHOW TONIIMHOW ceueHuss A =
200 MM. [Ins TOBBINIEHUS MEXAHUYECKHX CBOWMCTB OTJIMBKH IOJIBEPraroT
TepMuueckoil o0OpaboTke. BplOpaTh Mapky cTaiu U OOOCHOBaTb pPEXKUM
TEPMHUECKON 00pabOTKH, €CITU BpEMEHHOE COTPOTHUBIICHUE JIOJKHO OBITh HE HIKE
oz = 900 MlIIa. Yka3arh CTpyKTypy U MEXaHUYECKHE CBOMCTBA CTAJIU MOCJE JIUThS
1 TIOCJIE TEPMUYECKON 00pabOTKH.

Hampasnsromuye cTaHMH CTaHKOB M3rOTaBiuMBaiuM U3 4yyryHa. OpHako, B
JAJIBbHEHUIIEM, Ul MTOBBIILEHUS U3HOCOCTOMKOCTH 3THUX HAINPABILIIOIIMX UX CTaJIU
U3rOTaBIMBaTh U3 CTajdd. PeKoMeHJ0BaTh COCTaB CTaNM JUIsl TaKUX JETale ¢
MaKCHMaJIbHOW TOJIIIMHOM ceueHus A =45 MM U IIpeneaoM IPOYHOCTH HE MEHEe
650 MIla. IlpennoXuTh pPeXHM MOBEPXHOCTHOW YHPOUHSIOMEH 00pabOTKH.
[TpuBecTH 3HaYEHUS TBEPAOCTH, KOTOPBIE IIPU ITOM MOTYT OBITh TOCTUTHYTHI. 115
CpPaBHEHMsI YyKa3aTb MapKy YyryHa, KOTOpbI HCHOJBb3YeTCA Ul IMOAOOHBIX
neTanei.

3aBoJ W3TOTOBISI 4YEpBAYHBIE KoJjieca Uil JIMCTOTMOOYHOro 00OpyIOBaHUs
muamerpom 150 MM m tonmmHONW 40 MM M3 ceporo uyryHa. B nmanpHeimem
noTpeboBajIoCh H3rOTOBUTH Kojieca U3 4YyryHa, OOJIaJaiolIero BPEMEHHBIM
compoTHuBieHueM B 1,5 pa3a 6osee BBICOKUM, U OTHOCUTENbHBIM YAJIUHEHUEM HE
MeHee O = 3-5 %. YkazaTh CTPYKTypy CEporo 4yryHa, oOJjajaroimiero Hamoboiee
BBICOKMMH MEXaHMYECKUMHU CBOWCTBAMH, KOTOPHIE MOKHO TMOJIYyYUTh B OTJIUBKE
yKa3aHHOW TommuHbl. [lpuBecTH cmoco® TmOMydeHUsT 4YyryHa, HWMEIOIIETro
npodHocTs B 1,5 pas3a OoJibllle MPOYHOCTH YKAa3aHHOTO CEpPOro yyryHa ¢ U 0e3
TEPMUYECKON 00pabOTKH, a TAK)KE 0XapaKTEPU30BaATh €r0 CTPYKTYPY.
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3aBO/1 U3rOTOBJISIET UYTYHHBIE I€TAJIU IBYX I'PYIII: a) MACCUBHBIE CI0KHOM (hOpMBI
(6e3 BHYTpEHHHUX OTBEpCTHI); 0) TOHKOCTEHHBIC. JleTalin BOCIPHUHUMAIOT B
HKCIUTyaTallMK IMHAMHUYecKue Harpy3ku. [ToaToMy uyryH B 000UX cilyyasx TOJKEeH
UMETh TIOBBIIICHHBIE MEXaHHYECKHE CBOWCTBA, B TOM YHCIIE OTHOCHUTEIILHOE
yIUIMHEHUEe oKkojio & = 5 %. BriOpaTh 1 000CHOBATH THII U MapKy 4yryHa JJis
JneTaned KaxaoW M3 ykazaHHBIX rpynn. Kakas Ttepmuueckas oOpaboTka
Heo0Xo1uMa JUIs MOJTyYeHHsI YKa3aHHbBIX CBOMCTB.
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UepBsk penykropa AuaMeTpoM 35 MM MOXHO HM3TOTOBUTH W3 IIEMEHTYEMOW W
HerieMeHTyeMoi ctainu. OO0CHOBaTh, B KAKUX CIIydyasx 1eJ1eco00pa3HO IPUMEHSTh
LIEMEHTYEMYI0, a B KakKMX cCllydasg HEIEMEHTYeMYI CTajlb. BpemeHHoe
COIIPOTHUBIIEHUE PACTSKEHUIO B CEPLIEBHHE JETAIH J0JKHO OBITh 65 = 600 Mlla.
BriObpaTh MapKy IIeMEHTyeMOM M HEHEeMEHTYEeMOM YIiIepoAMCTON KaueCTBEHHOM




cTanv. YKa3aTb XUMHYECKMH COCTaB, PEKOMEHJOBaTh PEXKUM XUMHUKO-
TEPMHUYECKON U TEPMUYIECKON 00paOOTKH M COMOCTABUTh MEXaHMYECKHE CBOMCTBA
cTayii 000MX TUIIOB B TOTOBOM M3/ICTUU.
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CTaHKOCTPOUTENBHBIA 3aBOJ HM3TOTABIMBACT INIMUHACIH TOKAPHBIX CTAaHKOB.
[nuuaenu padoTaroT ¢ OOJIBIION CKOPOCTHIO B YCIOBUSX MOBBIIIEHHOTO U3HOCA,
MO3TOMY TBEPJIOCTh B MOBEPXHOCTHOM ciioe noipkHa ObTh HRC 58-62. Bridopats
cranp i mmuaaeias auamerpom d = 100 mm. IlpuBectd coctaB W Mapky
BBIOPAaHHOW CTaJli M PEKOMEHJOBATh DPEXHM 00paboTKH, oOecreunBaromni
MOJTyYEHUE 33/1aHHOM TBEPAOCTH B TOBEPXHOCTHOM CJIOE€ B YCIIOBHUSX TEPMHUECKOMN
U XUMHUKO-TEPMUYECKON 00pabOTKU. YKa3aTh CTPYKTYPY CTaIX B MOBEPXHOCTHBIX
CIIOSIX U B CEpJLIEBUHE IIIMUHICIS, MEXaHUUYECKHE CBOICTBA CEpJLIEBUHBI MOCIIE
OKOHYATEeJIbHON TepMUYECKOi 00paboTKH.
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3aBo/1y HEOOXOMMO U3TOTOBHUTD IIITUH/ICIH IS TOKAPHBIX CTAHKOB JHamMeTpoM d
= 30 MM, paborarommx B YCIOBUSX HM3HOCA, W JUIS OUIM(OBAIBHBIX CTAHKOB,
KOTOpBIE, KPOME TOTr0, IOJDKHBI OOECHEeUUTh BBICOKYIO TOYHOCTH OOpabOTKH.
[Toaromy nmedopmanus mmuHAeIeH NUTH(OBATBHBIX CTAHKOB IPH OKOHYATEIIEHON
TepMHUECKON 00paboTKe N0KHA OBITh MUHUMAIBHOM, a MIMUHACIN, KPOME TOTO,
JIOJKHBI UMETh TIOBBIIIICHHYIO N3HOCOCTOMKOCTh. BBIOpaTh cTamu JIsl IIMAHCSIICH
000MX THUIOB, PEKOMEHJ0BATh PEKUM 00pabOTKU. YKa3aTh CTPYKTYpY CTaIUd U
TBEPJOCTh MTOBEPXHOCTHOTO CIIOS M MEXaHUYECKUE CBOWCTBA CEPIIICBUHBI ITOCIIC
OKOHYATEJIbHOW 00pabOTKH.
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CraHuHBl CTaHKOB HW3rOTABIIMBAIOT JIUTBEM, BPEMEHHOE CONPOTHUBIICHUE
pactspkeHuto noixkHO ObITh 200-250 MIla. Beibpats Mapky cruiaBa, NPUTOIHOTO
JUISL U3TOTOBJICHUSI CTAHUHBI, UMEIOIIEH MaKCUMaJIbHYIO TONILUHY A = 15-35 MM B
pasHBIX CEUEHMsIX, U YKa3aTh PEKHUM TEPMHUECKOW OOpabOTKHM CTAaHUHBI U
CTpyKTypbl ciaBa. [lpum pemenun 3agauM y4yecTb, YTO B JIUTOM JeTaiu
HE00X0/IMMO MMETh BO3MOXXHO MEHbILIE HaNpsKeHUH U TepMudeckas oOpaboTka
JOJDKHA Tpeaynpenutb aedopmaiuio (KOpoOJeHHEe) CTaHWHBI B TMPOIECCE
00pabOTKHU M SKCIUTyaTalluu CTaHKa.
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broku mumHAPOB ABUTATENEH TPAKTOPa U3TOTABINBAIOT M3 YyTyHA C TBEPIOCTHIO
HB 170-240 c¢ mnoBblmIeHHBIM MpenesnoM MnpoyHocTH oy = 700 Mlla u
M3HOCOCTOMKOCThbIO. BBIOpaTh Mapky uyryHa, HOPHUBECTH €ro CTPYKTYpy U
MEXaHUYECKUe CBOICTBAa M yKa3aTh, KaKUM JOJDKEH OBITH €ro cOCTaB sl TOTO,
YTOOBI 00ECIIEYNTh TOTYICHUE 33/IaHHBIX CBOMCTB UyryHa. KakoBbI TOJKHBI OBITH
TpeOOBaHUS K XMMHYECKOMY COCTaBYy M CTPYKType YyryHa, €CId LUJIUHIPHI
HarpesatoTcs B padore qo 500-600 °C?
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B tepmuueckoM 1exe obpabdaThiBatoT 3youarbie Koseca u3 ctanu 20X auameTpom
50 MM m tonmuHONM A = 50 MM. Ilex oTkazancs OT BBHITIOJHEHHUS IIEMEHTAIlUHM B
TBEPJIOM KapOropu3aTrope U HaMeTus Oosiee MPOU3BOAUTENIbHBIN MPOLIECC Ta30BOM
HuTporeMeHTauuu. CpaBHUTh YCIOBUSL M PEXUM BCEro IUKIA XHMHKO-
TEPMUYECKOI U TepMUYecKoi 00pabOTKH 3y04aThIX KOJEC B CIIy4ae BBIIOJHEHHUS
HEMEHTallUM B TBEPAOM KapOropuzaTope M HHUTpoleMeHTanuu. TpeOyemas
TOJILIMHA TOBEPXHOCTHOrO TBepaoro cios 0,4-0,6 MM. YKa3zaTe MUKPOCTPYKTYPY U
TBEPAOCTh MOBEPXHOCTH, a TAK)KE MEXaHWYECKHE CBOMCTBA B CEpJIEBUHE IOCIIE
OKOHYAaTeIbHOM 00pabOTKH.
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3aBoj MPHUBOAUT XMMUKO-TEPMUUYECKYI0 00pabOTKY MAacCOBBIX MAapTUH 3y0UaThIX
kojec auamerpom 50 MM u3 cramu 20 B TepMHUecKoM 1iexe. 3y0daThie KoJjieca
NOCTyNaJI B TEPMUYECKUH L€X M3 MEXaHMUYECKOro I€Xa, a 3aTeéM BHOBb
BO3BpAIIAJIUCh JJII OKOHYATeJIbHOW 00paboTku B MexaHuyeckuid wex. s
HOBBILICHUS IPOU3BOAUTEIBHOCTU u COKpAaLICHUS JUINTEIbHOCTU
MPOM3BOJICTBEHHOIO0 LUKJA 3aBOJ M3MEHMUJI MapKy CTaJd W Hayajl BBINOJHATH
3aKaJIKy ¢ MHJIYKIMOHHOI'O HarpeBa. JTO IO3BOJIMJIO MPOBOJUTH TEPMUYECKYIO
00paboOTKy HEMOCPEeICTBEHHO B MOTOKE MexaHudeckoro mexa. [IpuBectu mapky
CTaJIM, U3 KOTOPOM ClielyeT U3roTaBIuBaTh 3y0uaThie Kojeca ToMmuHoN A = 10 mm,
3aKaJliBaeMble C HMHJIYKLIHOHHOIO HarpeBa. YKa3aTb TEXHOJIOTUYECKUH DPEXKUM
000MX TPOIECCOB TepMUYEeCKOW o00pabotku. JlaTh omucaHue BIUSHUS
JICTUPYIOLIUX 3JIEMEHTOB Ha MPOKAIMBAEMOCTh CTAJIH.
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CrakaHpl WIMHIPOB JBUTATENICH BHYTPEHHETO CTOPAHUS C TOJNIIUHONW CTEHKU A =
20 MM IOJKHBI 0071aaTh BBICOKUM COIPOTUBIICHUEM M3HOCY HA MoBepxHOcTH, Ha
3aBOJIC JIETAIM W3TOTaBIUBAIOT M3 cTamu 20 ¢ MOCHenyromed IeMeHTalne u
TepMHUEcKOi 00paboTkoi. B nanpHelem 3aBoj] HaYall H3rOTaBINBaTh IUIMH]IPHI
0ojiee OTBETCTBEHHOTO HA3HAYCHUS C TIIOBBIIICHHOW W3HOCOCTOMKOCTHIO U
TBEPAOCTHIO HAa moBepxHOCTH He Huke HV 950-1000. DTy TBepa0CTh CTab JOHKHA
coxpanuth npu Harpee 10 300-400 °C. Ykazarh craigb, KOTOPYIO HEOOXOJIUMO
BbIOpaTh ISl OTOM 1enW, W W3MEHEHHs, KOTOphIe CJeIyeT BHECTH B
TEXHOJOTMYECKUM MTPOLIECC TEPMUUECKON U XUMUKO-TEPMHUECKON 00pabOTKH.
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Jlis NOBBIILIEHUS] U3HOCOCTOMKOCTH CTaKaHOB LIMJIMHAPOB MOILIHBIX JIBUraTenen
BHYTPEHHEr0 cropanus, padoraromux npu temneparypax ' = 650 °C, npuMeHsI0T
azoTupoBaHue. BpiOpaTe cranb A yKa3zaHHBIX TEMIIEPATypHBIX HapaMeTpoB,
IPUTOJIHYIO NIl a30TUPOBAHMsS, IIPUBECTH XMMHUYECKHI COCTaB, pEKOMEH/I0BATh
PEKUM TepMHUYECKOH O0OpabOTKHM M peXHMM a30TUPOBAaHUS M yKa3aTb TBEPAOCTb
MOBEPXHOCTHOTO CJIOSl U MEXaHUYECKHE CBOMCTBA HMIKEJIEKAIINX CIOEB B TOTOBOM
W3JIENHH.
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3aBo/I M3rOTOBISIET CPEAHE MOAYJBHBIC IMIIMHAPHUYECKUE 3y0daTbie Kojieca IS
HedTerazoBoro obopymoBanus u3 ctanu 40XH u ympounser ux crmocobom
WHIYKIIMOHHOW 3aKaJK{ MPH MOBEPXHOCTHOM Harpese. OJHAKO BIaguHA 3yObeB
npu Takoil oOpaboTke HE 3aKalMBaeTCs, YTO COKpAIIaeT CPOK CIYKOBI KoJec.
PexomenioBaTh: MapKy cTaiau U 00padoTKy, 00€CIIEUNBAIOIIYIO 3aKAIKY 3y0UaThIX
KOJIEC TI0O BCEMY KOHTYpY; MPHUBECTH JUIS CPaBHEHHS COCTAaB YIIEPOAMCTON WU
HH3KOH€FHpOBaHHOﬁ CTaJiu, HpI/IFOZ[HOI\/II JJIs1 U3TrOTOBJICHUS SY6‘-IaTI)IX KoOJIeC,
YIIPOYHSAEMBIX METOJIOM XUMHUKO-TEPMUYECKOM 00pabOTKH.
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3ybuarble KoJieca B 3aBUCUMOCTH OT YCIOBUH pabOThl M BO3HHMKAIOIIMX
HaNnpsOKeHUH MOXKHO H3TOTaBIMBATh M3 CTald OOBIKHOBEHHOTO KauyecTBa,
KAUYE€CTBEHHOW YIVIEPOAMCTOW M JIETUPOBAHHOM C PA3JIUYHBIM COAECPKAHHEM
JETUPYIOIIUX  3JEMEHTOB. BpIOpaTh, pyKOBOJCTBYSCh TEXHMYECKUMH U
SKOHOMHMYECKUMHU COOOpaKEHUSIMHU, CTaJIb JIJIsl U3TOTOBJIEHUS KoJiec JuameTpom S50
MM U ToJamuHOM A = 35 MM ¢ npenenom tekydectu He Hxke 400 MIla. Ykazats
TEPMHUECKYI0 00pabOTKy Kojec, MEeXaHHMYeCKHE CBOHCTBA U CTPYKTYpPY
BBIOPAHHOMN CTalM B TOTOBOM M3EIUH U JJISi CPABHEHUSI MEXaHUYECKUE CBOMCTBA
U CTpyKTypy ctanei 45 u 40XH nocne ynydmaromeit repMmudeckoil 00paboTKH.
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BriOpath cTaib a1 U3roTOBJICHUS BajoB peaykTopoB auamerpoM d = 70 mm. Ilo
pacyeTy craib JO0JKHA UMETh Mpeaesl TeKydecTh He Huke ooz = 550 Mlla.




VYkazarthb:

TpeOyeMOoro Ce4eHUs U MPOYHOCTH?

COCTaB M MapKy BbIOpaHHOM cTany;
TEPMUYECKOIl 00pabOTKH; CTPYKTYpYy IOCIE KaXIOW OIlepalud TEepMHUYECKOU
00pabOTKH; MEXaHUUYECKHE CBOMCTBA B TOTOBOM H3AEIMH. MOXKHO M IPUMEHSTh
YIJIEPOJUCTYIO CTajlb OOBIKHOBEHHOTO KauecTBa JJISi M3TOTOBIICHHS BaJIOB

PEKOMEHIYEMBIN  PEKUM

3.5 TunoBble KOHTPOJIbHBbIC 3aIaHUA IJIA IPOBECACHUA TECTUPOBAHUA
(DOHI[ TECTOBBIX SaﬂaHI/Iﬁ 10 ANCHUILIMHE COACPIKHUT TCCTOBBIC 3aJaHus, paCIIPEACICHHBIC 110

pasaciiaM u T€MaM, C YKa3aHUCM HUX KOJIMYCCTBA U THUIIA.

CrpykTypa (hoHIa TECTOBBIX 3aJaHH MO JUCHUIUINHE

3HaHue
o1 Yaenne OT3-3
OITK- Tema 1. CTpoeHHE METaIJIOB U CIIJIABOB. HaBpIk 1 (n1n) omsIT 373 - 3
9.1 JiesITeIbHOCTH/

JieiicTBue

3HaHue
gli[K_ YMeHnue OT3-3
OITK- Tema 2. CtpoeHHe U JeeKTHl CTANBHOTO CIIUTKA, MaKpOaHAIIN3 HaBrpik 1 (Mi11) OIBIT 373 - 3
91 JIesITeIbHOCTH/

JieiicTBue

3HaHue
OIIK-

YMeHnue
gl%[K- Tema 3. XKene3o u ero criassl HaBrpik 1 (Mi11) OIBIT 3OTT33 ) f
91 JIesITeIbHOCTH/

JieiicTBue
OIK- 3HaHue
51 Tema 4. M3ydyeHne MUKPOCTPYKTYPBI YIJIEPOIUCTBIX CTAJEN U IYIZ[;:EZ (i) oIt OT3-3
OIIK- | 4yryHOB B paBHOBECHOM COCTOSIHUU 3T3 -3
9.1 ﬂegTeHLHOCTH/

JieificTBue

3HaHue
g{lK_ YMeHnue OT3-3
OITK- Tema 5. CriocoObI yIIPOYHEHUST METAIIOB U CITIABOB HaBrik 1 (Mi111) OIBIT 373 - 3
91 JIesITeIbHOCTH/

JieficTBHe

3HaHue
g{lK_ YMeHnue OT3-6
OITK- Tema 6. Teopust 1 TEXHOJOTHS TEPMUAIECKOI 00pabOTKH CTATH HaBrik 1 (Mi111) OIBIT 373 - 6
9.1 JIeSITeTbHOCTH/

JieficTBHe

3HaHue
g{lK_ YMeHnue OT3-3
OITK- Tema 7. Xumuko-tepmmudeckas o0paboTka cTamu HaBrik 1 (Mi11) OIBIT 373 - 3
9.1 JIeSITeTbHOCTH/

nefcTBre
OIIK- 3HaHne
5.1 Tema 8. KoHCTpYKIIMOHHBIE 1 HHCTPYMEHTAIBHBIE METAJIBI U Ymenue OT3-3
OIK- | crimaser HaBbik 1 (1111) OIBIT 3T3-3
9.1 JiesITeNIbHOCTH/

JieiicTBue
OIIK- 3HaHne
5.1 Tema 9. LIBeTHbIE METAJLIBI U CILIABHI: CBOMCTBA, TepMUYECKas gl::zzen e —— OT3-3
OIIK- | 00paboTKa, HPUMEHEHHE 3T3-3
9.1 ﬂegTeHLHOCTH/

JieiicTBue
OIIK- 3HaHne
5.1 Tema 10. HemeTaluueckne MaTepuaiibl: COCTAB, CBOMCTBA, Yuene OT3-3
OIIK- | cTpykTypa, IpUMEHEHNE Hapbik u (14) ombIT 3T3 -3
9.1 JiesiTeIbHOCTH/

nelcTBHae




OIIK-

3Hanue

51 Tema 11. Marepuans! 17151 TPOU3BOACTBA METAJJIOB U CILIABOB. Ymenue

OIK- IIpousBonctBo uyryHa. [IponsBoacTBo cranu. MeTonbl OBBIIEHUS HagpIik 1 (win) OmbIT OT3-3

91 Ka4yecTBa CTaJH. JIESITeTbHOCTH/ 3T3-3
IEeUCTBUE

OIIK- 3HaHue

5 YMeHue

O%[K- Tewma 12. [IpoekTrpoBaHue JUTON 3arOTOBKH. HaBpIk 1 (n1n) omsIT OT3-3

91 NesITeIbHOCTH/ 3T3-3
IEeUCTBUE

OIIK- 3HaHue

51 YMeHue

OITK- Tewma 13. M3roToBiieHne necyaHO-TIMHUCTON (OPMBI IS OTITUBKH HaBpIk 1 (n1n) omsIT OT3-3

91 NesITeIbHOCTH/ 3T3-3
IEUCTBHE

OIIK- 3HaHue

5.1 Tema 14. OU3MKO-MEXaHUIECKHUE OCHOBBI 00PaGOTKH METAJIIIOB YMeHHE OT3-3

OIIK- | maBnenmem. [Ipokartka. KoBka. IlITammoBka. Hasbuc ut () onerr

9.1 TIeSITeTbHOCTH/ 3T3-3
IEUCTBUE

OIIK- 3HaHue

51 YMeHnue

OITK- Tema 15. TexHOI0rHs CBAPOYHOTO IPOU3BOACTBA HaBrpik 1 (Mi111) OIBIT OT3-3

9.1 TIeSTeTbHOCTH/ 3T3-3
IEUCTBUE

OIIK- 3HaHue

?)1%[ " Tema 16. M3ydeHue cTpyKTypsl CBAPHOTO IIBA M 30HBI TEPMUYECKOTO IS_,IMeHHe OT3-3

- | Bwsmms, aBBIK U (MJIH) OTIBIT

91 eI TeIbHOCTH/ 3T3-3
IEUCTBUE

OIIK- 3HaHue

51 YMeHnue

OIK- Tema 17. OcHOBBI 00pabOTKK METAJUIOB pPE3aHHEM HaBbIk ¥ (MIH) OTIBIT OT3-3

91 eI TeIbHOCTH/ 3T3-3
IEeUCTBUE

OIIK- 3HaHue

51 YMeHue

OIK- Tema 18. YcTpoHCTBO U Ha3HAYEHHE TOKAPHBIX CTAHKOB. HaBbIk ¥ (MIH) OTIBIT OT3-3

9.1 JeSITeIbHOCTH/ 3T3-3
IEUCTBUE

OIIK- 3HaHue

51 YMeHue

OIK- Tema 19. 'eomeTpuueckue mapaMmeTpbl TOKAPHBIX PE3IIOB. HaBbIk ¥ (MIK) OTIBIT OT3-3

9.1 JeSITeIbHOCTH/ 3T3-3
IEUCTBUE

OIIK- 3HaHue

51 YMeHue

OIIK- Tema 20. YcTpoiicTBO U Ha3HaYCHUE (PPE3ECPHBIX CTAHKOB. HaBbIk ¥ (MIH) OTIBIT OT3-3

91 NIeSITeIbHOCTH/ 3T3-3
nelcTBre

OIIK- 3HaHue

51 YMeHue

OIK- Tema 21. Mertamnopexynuiuii HHCTpYMEHT HaBpik 1 (win) OmsIT OT3-3

9.1 NIesITeIbHOCTH/ 3T3-3
JIeicTBUE

OIIK- 3HaHue

51 YMeHue

OIIK- Tema 22. DnexTpou3MUecKUe U HMEKTPOXUMHIECKUE METOIBI HaBpik 1 (win) OmsIT OT3-3

9.1 NIesITeIbHOCTH/ 3T3-3
IEUCTBHE
Uroro OT3 -
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[Tomapiid komIuiekT DT3 XpaHUTCS B JEKTPOHHON MH(GOPMAITMIOHHO-00pa30BaTEIIBHON cpesie
HpI'VIIC u obyuaronuiics ©MeeT BO3MOXXKHOCTb O3HAKOMHUTBCS C JEMOHCTPAIMOHHBIM BapHaHTOM
OT3.

Hwxe npuBenen o0paser; THIOBOTO BapUaHTa UTOTOBOTO TECTa, MPEIYCMOTPEHHOTO pabodei
IPOrPaMMOi TUCITUTUINHBI.

O06pa3zer THIOBOTO BapHaHTa UTOTOBOTO TECTa,
MIPelyCMOTPEHHOT0 pabouelt mporpaMMoi TUCIUTLIUHBL

1. K uymcny Hambornee dYacTo BCTpeUarOUIMXcs Ae(PEKTOB CIHMTKOB OTHOCAT (BhIOEpHTE
NPaBUJIBHBIA OTBET):

A) 3aBopoT;

b) noaxopkoBsie my3bIpH;

B) pakoBHHBI HA IOBEPXHOCTH CJIUTKA;
I') HemeTa/INYeCKHE BKJIKOYEHHS.

2. Kakoit uznom npeacrasieH Ha ¢poTorpaduu (BBEIUTE KPATKUI OTBET):

OtBeT: YCTAOCTHRINA U3JIOM.

3. Temmeparypa maBneHust Meau? (BRIOEpUTE MTPABHIBHBIN OTBET):

A) 1053 °C:;
B) 1083 °C;
B) 2050 °C;
I) 653 °C.

4. MapkupoBka bPOLIC5-4-2,5 o3nauaet? (BbIOEpUTE MPAaBUIbHBIN OTBET):
A) O6poH3a OJIOBSIHHAS € coJiepkanueM cBuHIA — 4%, nuHka — 2,5%, meau 4%,

b) Opon3a auteiinasi ¢ conep:xkanuem oJioBa 4%, unnka 4%, ceunua 2,5%, ocrajibHoe
Melb,

B) 6ponza, nedhopmupyemast ¢ conepxanueM oioBa 5%, nuaka 4%, ceurIa 2,5%, octanpHOe
MeIb,

I') 6poH3a ocobo 1ieHHas ¢ coaepkanuem onoba 4%. nuaka 4%, ceunna 2,5%.

5. Tlporecc HachIMEHUS TOBEPXHOCTHOTO CJOSI CTANBHBIX HW3JIEIMA a30TOM Ha3bIBAETCS
(BBEIMTE KPATKUN OTBET):

OTtBer: A30THpOBaHME.

6. BykBa A B cepeauHe MapKUPOBKH, JIETUPOBAHHOH CTamu oOo3HayaeT (BbIOepuTe
IIPABWJIBHBIN OTBET):



A) a30T;

b) amomunmii;

B) apros;

I') roBOpUT O TOM, YTO CTaJIb BHICOKOKAUE€CTBEHHAS.

7. I'me npumensiercst craib P6MS? (BpIOepUTE IPaBUIIBHBIN OTBET):
A) nuckoBbIe (hpe3bl, CBEPJia U pa3BepPTKH;

b) mrramriel, MOJIOTHI;

B) neranm, paboTaromiue 1moji 1aBiIeHUEM,

I') neranu marmuH.

8. Cramu umeronmue g0 10% Ierupyrommx 3JIEMEHTOB SIBISIOTCS (BBIOCPUTE TPABHIILHBINA
OTBET):

A) HU3KOJIETUPOBAHHBIMH;

b) cpeaHesiernpoBaHHBIMH;

B) BBICOKOJIETUPOBAaHHBIMH;

I') npaBMIIBHOTO OTBETA HET.

9. Temmneparypa MaaBiIeHHs aTIOMUHUS (BIOEpUTE IPABUIIBHBIN OTBET):
A) 659 °C;

b) 1659 °C;

B) 159 °C;

I') 1539 °C.

10. DBTEKTOHT CTAIIN TPECTABIIIET COOO0M CMeCh (BBIOEPHUTE TIPABMIILHBIN OTBET):
A) xene3a U LIeMEHTHUTA,

b) dpepputa u aycrenura,

B) aycrenuTa u nepnura,

I') peppura n nemenTura.

11. Ha xakux JIMHHSAX TeMIeEpaTyp MPOHCXOAUT MEepBUYHAs KpUCTau3anus? (BBeIUTE
KpaTKHii OTBET):

OtBer: ABCD (unus auxksuayc), AHIECF (1unusi comumyc).

12. Tlpu kakod TeMmepaType Kele30 TepseT CBOM MarHMWTHBIE cBoiicTBa (Touka Kropm)?
(BBEAMTE YHCIOBOU OTBET):

Otser: 768°C.

13. Temmiepatypy ITUTaBICHHS YHCTOTO XKeJle3a OMpeeNsieT Touka (BBEIUTEe KPATKUH OTBET):
OtBer: Touka Kiopn.

14. Yto o3nauaer udpa 15 B mapkuposke CH1S5 (BBeguTe KpaTkuii OTBET):

Ortser: IIpenes NnpoYHOCTH NP PACTSZKEHUH.



15. YcraHoBUTE COOTBETCTBHE:

A) Ac 1) KpUTHYECKAast TOYKa [IEPJIIUTHOTO
IpeBpaIICHUs

b) Ax 2) KpPUTHYECKAsI TOYKa HOJTHOM
NEePEeKPUCTAILTU3ALUN B ayCTEHUT
JIO3BTEKTOMTHOU CTAIIN

B) Acu 3) KpUTHYECKAs TOYKa MOJTHOM
MePEeKPUCTATIIN3ALUT B ayCTCHHUT

3a3BTEKTOUIHOM CTAIN
OrBer: A=1;=2; B=3.

16. CkOIBKO IPOLIEHTOB yIiIepoa B 3a9BTEKTOUHBIX CTANSAX (BBEAUTE KPATKUN OTBET):

OtBet: ot 0,8%C 10 2,14%C.

17 . YcraHnoBuTe COOTBETCTBUE ONPEICTICHUIN C HA3BaHUEM IIPOLIECCOB:

A) muccoranus 1) pacniag MoJsieKyJ1 1 00pa30BaHUE AKTHBHBIX
aTOMOB TP PYHAUPYIOUIETO HIEMEHTA
b) ancopOmus 2) KOHTAKT aTOMOB TU(P(YHIHUPYIOIIETO

3JIEMEHTA C TIOBEPXHOCTHIO CTAIBHOTO U3JIENHUs
¥ 00pa30BaHMsI XUMUYECKHX CBS3EH ¢ aTOMaMu
MeTasia
B) nuddy3us 3) IPOHUKHOBEHHE HACHIIIAIOIIETO AJIEMEHTA B
ri1y0ob 00pabaTbIBa€MOro MeTasuia
OtBer: A=1;=2; B=3.

18. Tomnakamu Ha3bIBAIOT (BBIOCPUTE MTPABUIIBHBIN OTBET):

A) GpoH3BbI ¢ copepkanuem osioBa 10 20%;

b) Gpon3sl ¢ cogeprkanuem anromMunus 10 10%;
B) natyHnu ¢ conepxkanuem nuHka 10 10%;
') cinaBsl jxenesa u yriepoaa.

19. YcranoBHTE COOTBETCTBHE MEXTY OTIPENIEICHUEM B Ha3BaHUEM JeeKTa:

A) OTOTHYBIIAsICS BO BHYTPb M3JI0KHULIBI 1) 3aBopor
IIpU pa3iuBKe KOpKa
3aKpHUCTaJUIN30BABILIErOCs METalIa

b) yacTuuku orHeynopHoro marepuaia, 2) hoxeHbI
TIOTIABIIIHE B CIIUTOK C )KUJKAM METAJIOM, &

TaKXe [UIAK, He YCIIEeBIINH OTEIUTHCS OT

KHJIKOTO MeTalia

B) ygactku metasia, comepikaniiue 3) HEMeTaITMYECKUE BKITFOUCHHMSI
0OJIBIIIOE YHCIIO MENKUX, U3BHIUCTBIX U
NEPCIUICTCHHBIX TPCIIWH



OtBer: A=1;=3; B=2.

20. ComocTaBbTe KOHICHTPAHUIO YIJIEpOaa B COOTBETCTBHH C HAa3BaAHUEM CILJIaBa

A) conepxanue yriepoja B J03BTEKTOUIHBIX 1) ot 0,8 % 10 2,14 %
CIUIaBax

b) coneprkanue yriepona B 3a3BTEKI0MTHBIX 2) no 0,8%

CIUIaBax

B) coneprxanue yriieposia B 3BTEKIOUIHBIX 3)0,8%

CIUIaBax

OtBer: A=2;b=1; B=3.

3.6 IlepeyeHb TeOpeTHYECKHX BONMPOCOB K 3a4YeTy
(n71s OLIeHKH 3HAHUM)

1. ITonsiTHE «CTPYKTypa MaTepuaia». ATOMHO-KPUCTAILINYECKAsl CTPYKTypa MaTepHaJIoB.

2. AMopdHBIe U KPUCTAUTHYECKUE MaTepHUabl. DIIEMEHTapHAs STUelKa U €€ XapaKTePUCTHKH.

3. O603HaueHue KpUCTAIUIOrpapUUECKUX INIOCKOCTEH U HampaBieHuil. AHU30TPOIUS.

4. YepHble U 1IBETHBIE METAILIIBI.

5. Tlonstus «cmnaBy», «haza». Buabl da3. TEpasie pactBopbl. Ilpomexyrounbie ¢asbl.
[TpomexyTouHble (Ppa3pl ¢ METAIIMUECKOH CBS3bI0, (pa3bl BHEAPEHUS. AHUZOTPOIHS.

6. [TonsaTus «cruasy, «paza». Bunsl ¢gas. JledexTsl KpUCTAIUINYECKOTO CTPOSHUS: TOUCUHBIE,
JIMHEHbIE, TOBEPXHOCTHBIE, 0ObEMHBIE.

7. @opMUpOBaHUE CTPYKTYPBI IUTHIX MaTepuanoB. [lepBudnas kpucrammsanus.

8. KpuBbie oxJtaxaeHusl.

9. JIukBanusi.

10.®@opmupoBaHue CTPYKTypbl JMUTBIX MaTepuanoB. dopma u pasmep KpHUCTaUIOB.
MoauduurpoBanue. AMOppHOE COCTOSTHIE MaTepHuaa.

11.®@opmupoBaHue CTPYKTYpPBI JUTHIX MaTepHasioB. Pasmep KpUCTauioB Npu JINTHE U CIIOCOObI
UX U3MEJIbYEHUS.

12.Yupyras u ruiactuueckas aedopmarusi. ['opsigas U XoyoHas miacTuyeckas aedopmarus.
MexaHu3MBI IIIACTUYECKON AedopMariiH.

13. i3MeHeHue CTPYKTYphl U CBOMCTB MPH TJIIACTHUECKOU ehopmaIuu.

14.Biusinue HarpeBa Ha CTPYKTYpPY M CBOMCTBA MJIACTUYECKU J1€(OPMHUPOBAHHOTO METallja.
Tekctypa nedopmarumn.

15.1TonaTHe «paBHOBECHAS CTPYKTYpa Marepuanay. JluarpaMma COCTOSHHUS.

16.Ananu3 nuarpamm coctostuus. [IpaBuio oTpe3koB, IPaBUIIO KOHLEHTPALIUH.

17. JunarpaMma COCTOSIHMSL IKEJI€30yIJIEPOAUCTBIX CILIaBOB. KOMIIOHEHTHI Auarpammsl,
MU30TEPMUYECKHE NTPEBPALICHUS.

18.Cranbnoit yuactok [IC xene30yrinepoanucTsix cruiaBoB. [IpeBparienus B ctainsx B TBEPIOM
COCTOSTHUU MPHU MEAJICHHOM OXJIQKJIEHUU U3 00JIaCTU ayCTEHUTA.

19.1i3MeHeHne CBOMCTB MEIJIEHHO OXJIAKIEHHBIX CTaJed B 3aBUCUMOCTU OT COJEP/KaHUSA
yriaepona.

20. BnusiHMe NETUpYONX 3JIEMEHTOB HA PABHOBECHYIO CTPYKTYPY CTaJIECH.

21 .Kputnueckue TOYKH CTaJu.

22.Busipl TepMUYECKON 00pabOTKHU: OTXKHUT, 3aKaJlKa, OTITYCK.

23.Tepmuyeckas 06pabOTKa CIJIaBOB, HE UMEIOIIUX MPEBpAIlleHUI B TBEPOM COCTOSHUU.

24. Yupounsoomas TepMuyeckas oOpaboTka cIjiaBa: M3MEHEHHE CTPYKTYphl B Ipolecce
00paboTKH.

25.Tunsl BbIIEIEHUN ITPU CTapEHUHU (CTPYKTYypa, CBOWCTBA).

26.Buasl TepMuyueckoil 00pabOTKH CTaIu: OTXKUT, HOpMaJIM3allusl, 3aKalika, OTITYCK.

27.Buapl OTXKMra: peKpUCTAUIM3ALMOHHBIA, HU3KMH OTXKHUI JUIsl CHATHS BHYTPEHHHX
HaNpsHKEHUH, TEPEKPUCTATUTM3ALMOHHBIN OT/KHT .

28.Kpurtuueckasi CKOPOCTh OXJIaX/I€HUsI. 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPHI CTAIIN
IIPU MEPIIMTHOM MPEBPALLECHUH.



29.0c006eHHOCTH MapTEHCUTHOTO MTPEBPAIICHUS B CTAJISIX.

30.CtpykTypa U CBOICTBAa MapTE€HCUTa, TEMIIEpATyphl Hayajla U OKOHYAHUS MAapTEHCUTHOIO
MIPEBPAILCHNS B 3aBUCUMOCTH OT KOJIMYECTBA YIJIepoa B CTaJIH.

31. Hopmanu3zauus u 3aKajka CTaJlu.

32.Bpi00Op ONTUMAIbHBIX TEMIIEpaTyp 3aKalKh JIO3BTEKTOMJIHBIX W 3a3BTEKTOUHBIX
YTJIEPOUCTBIX CTAJICH.

33.3akanounsie HanpspkeHus. OCOOEHHOCTH 3aKaJIKH CTaJIH.

34.0tnyck cranu. Buael otnycka. Mi3MeHeHne CTpyKTyphl U CBOMCTB CTajIM MPU OTITYCKE.

35.Kpurepuu BbIOOpa KOHCTPYKIITMOHHBIX MaTEPHAIIOB.

36.Kputepun npoyHOCTH: NMPU CTATUYECKON M LIMKIMYECKOW HArpy3Ke, KPUTEPUH KECTKOCTH
Y HAaJIEKHOCTH.

37.MapkupoBKa yriIepoIUCThIX CTallell OOBIKHOBEHHOI'O KaYeCTBA U KaUeCTBEHHBIX.

38. Koncrpyknuonnele cranu. Kimaccudukamus craneil: Mo XHMHYECKOMY COCTaBy, IIO
KAauecTBY, IO CTPYKType MOCI€ HOPMAIM3alUU, [0 MPOYHOCTU. MapKUpOBKa YIIE€POIUCTHIX
KaUECTBEHHBIX KOHCTPYKIIMOHHBIX U MHCTPYMEHTAJIbHBIX CTaJIEH.

39. IlocTosiHHBIE TPUMECH B CTajsX. YTJIEPOJIUCThIE CTaIM OOBIKHOBEHHOTO KauyecTBa M
KauecTBEHHbIE. MapKUpoBKa, XapakTepHas TepMmuueckas o0padoTka, CTpyKTypa, CBOWCTBa,
IIPUMEHEHUE.

40. JlermpoBaHHble CTand. PamyoHanbHas cUCTEMa  MapKUPOBKH  (MapKHpOBKa
MHCTPYMEHTAIbHBIX, KOHCTPYKIIMOHHBIX, aBTOMATHBIX U MOAIIMITHUKOBBIX cTalel). Pacipenenenue
JETUPYIOLIUX AJIEMEHTOB B cTaiu. 41. BiusHue nerupyronmx 3J1eMeHTOB Ha CBOMCTBa cTanu. Llens
JIETUPOBAaHUS KOHCTPYKLIMOHHBIX CTaJIeH.

42 IlpokanuBaeMOCTh U 3aKaJINBAEMOCTb CTaJIH.

43.JlerupoBaHHbIE CTajJy IMOBBIIIEHHOM CTAaTHYECKOW MPOYHOCTH. Mapku, XapakTepHas
TepMHuUecKas 00paboTka, CTPYKTypa, CBOWCTBA, IpuMeHeHue. 44.Meb u e€ CIuIaBbl.

45.Jlatynu, OpoH3bl. Mapku, xapakTepHasi TepMuyeckass o0paboTKa, CTPYKTypa, CBOMCTBA,
IIPUMEHEHUE.

46.ATIOMUHUN Y €ro CIJIaBbl: ATIOMUHUN TEXHHUYECKOH YHUCTOTHL, JAepopMHUpyemMble
YIPOUHSEMbIE TEPMUUECKON 00pabOTKOM U NHUTEHHbIE CIUIaBbl. Mapku, XapakTepHasi TepMHUEcKast
00paboTKa, CTpYKTypa, CBOMCTBA, IPUMEHEHUE.

47.AnroMUHUH U €ro CIUIaBbl: KIacCU(UKAIUS aJIOMUHUEBBIX CIUIABOB, J1eOpMUpPYEMbIE HE
yIpOYHsieMble TEePMUYECKOH OOpabOTKOM M BBICOKONPOUYHBIE ATIOMUHHEBBIE CILIaBbl. Mapku,
XapakTepHas TepMuyeckas o0padoTKa, CTpYKTypa, CBOMCTBA, IPUMEHEHHE.

48.Kopp0o3noHHOCTONKHE CTaJHu. DNEeKTpOXUMHUYECKAs] KOppO3usl. Mapxku
KOPPO3MOHHOCTOMKHX XPOMOHMKEJIEBBIX CTAJICH. SIBIICHHE MEKKPUCTAILIMTHON KOppo3uu. |

49.Kopp0o3nOHHOCTOMKHE CTalM: XPOMHUCTBIE UM XPOMOHHMKENEBbIE. Mapku, TepMHuYecKas
00paboTKa, CTPYKTypa, MPUMEHEHHE.

50.Tutan u ero cmiaBbl. [IpenMyniecTBa M HEOOCTAaTKU CIUJIaBOB. BiusHue npumeceil u
JETUPYIOIIMX 3JIEMEHTOB Ha CTPYKTYypy M cBoicTBa cmiiaBoB. Kiaccudukarus criaBoB 1o
CTpYKType. Mapku, npUMeHEHHE.

51. XKapocTolKkoCTh, KPUTEPHUH KapoCTOMKOCTH. JKapocTolikue cTanu. 3aluTHBIE CBOWCTBA
OKCHA0B. Mapku craiieil, CBOMCTBA, IPUMEHEHHUE.

52. Komnozunmonnsie marepuaisl (KM). OcoberHoctr u kinaccudukanust BOTOKHUCTHIX KM.
ITpounocts BosokHUCTEIX KM. ITpumepst BKM.

53.HayrnepoxuBanue (LleMeHTalusi) craiud B TBEpAOM KapOropuzarope. Tepmuueckas
o0paboTka aerasnei mocie 1eMeHTaIHH.

54.CTpyKTypa ¥ CBOMCTBA LIEMEHTOBAHHOIO CJIOS, MAPKU [IEMEHTYEMbIX CTAJIEH, TPUMEHEHUE
LEMEHTALNH.

55. AzorupoBanue crtanu. TexHosnorusi razoBoro azoTupoBaHus. CTpyKTypa M CBOICTBa
A30TUPOBAHHOIO CJIOSI, MAPKU CTAJIEH /711 a30TUPOBAHMSI, IPUMEHEHHNE a30TUPOBAHUS.

56. Xumuko-tepmMuueckas o0padboTka ctanu. Itansl AMPPY3HOHHOTO HACHIIICHHUS.

57.HutpouemeHnranus cranu. TexHonoruss HuUTpoueMeHTanuuu. CTpyKTypa U CBOICTBa
HUTPOLIEMEHTOBAHHOTO  CJIOS, MapKd  CTajed Uil  HUTPOLEMEHTAllUH, [pPUMEHEHHE
HUTPOLIEMEHTALINH.



3.7 IlepeyeHb TUMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K 32UeTy
(171 OTIEHKH YMEHUI)

1. I306pa3uth U yka3ath 0003HAUCHUS JIMHUN TeMrepaTypHbIX pexumos TO.

2. Jlatp ompeneneHue moHsAtus cranu. Knaccudukauus cranu, CTpyKTypa, MPOLIEHTHOE
coJiepKaHue yriepoja.

3. Jartp ompezneneHue NOHATUIO 4YYTyH. Buapl 4yryHoB, kiaccuuKauus, CTPYKTypa.
N300pa3uth rpaduT B UyryHax.

4. Jlatp pacmmdpoBky mapkupoBku 12XH3A.

5. JIaTh KpaTKO€ OMUCaHUE CYIIIHOCTH U TEXHOJIOTMH KOHTAKTHOM CBapKH.

6. JlaTh onricaHue TEXHOJIOTUU U3TOTOBJICHUE MIECYAHO-TIIMHUCTON (POPMBI IS OTIIMBKH.

7. JlaTh onucaHue MpUHIIKIA PAa0OTHl IPOKATHOTO CTAHKA.

3.8 IlepeyeHb THNOBBIX MPAKTHYECKHUX 32IaHUI K 3a4eTy
(7151 OIICHKU HABBIKOB U (MJIM) OIBITA JACSITEIIbBHOCTH)

1. TonyuuB KOJJIEKLHIO OOpPAa3IOB HM3JIOMOB, BBINOJIHUTH aHAIW3 MPUYUH pPa3pyILICHUs
Jieranei.

2. 300pa3uth B MPUHSTON cUCTeMe KOOPAMHAT ABYX(ha3HyI0 001acTh JUarpaMmbl COCTOSTHUS
«Fe — Fe3C» (s ananu3a 3a7ar0Tcs CIUIaBbl ¢ coaepskanreM yraeposa ot 0,7% mo 2,0% c marom
0,1% u TemnepaTypoii cruiaBa, cooTBeTcTBYroIIeH obnactu JBCE).

3. Obpa3ser mocie 3aKalikk 3aMEPUTh TBEPJAOCTh BCEX 00Pa3IOB Ha TBEPAOMEPE C aIMa3HBIM
HakoHeuHukoM (HRC).

5. PactmmdpoBaTh MapKu MpeI0CTABICHHBIX CILUIABOB.

6. VM3MepuTh IITAaHTCHIMPKYJIEM pa3Mepbl UCXOAHOW 3arOTOBKH ISl MPOKATKH, a TaKXKe
pa3Mephl, MoJrydaeMble I0Cie KaK0ro Mpoxoa. PaccuntaTs abCcomoTHOE, OTHOCUTENIEHOE 00KaTHE
1 KOO(QGUIMEHT BBITSKKHU MOCTE KaXKIOT0 MPOX0/a.

7. IlosyuuB npuMep pe3ua U3MEpPUTh €ro yribl.

3.9 [lepeyeHnb TeoOpeTHYECKUX BONMPOCOB K IK3aMeEHY
(1 OTICHKY 3HAHMIA)

. UTo Takoe TEXHOIOIHsI KOHCTPYKIIMOHHBIX MaTtepuanoB. Yro n3yyaer TKM.
. Pazpensl, nzygaemsie qucuuminmnHon TKM.
. KomnoHeHTs1, He00X01MMBbIe 17151 POU3BO/ICTBA YEPHBIX METAJLIOB.
. Uro Takoe (arockl, UX Ha3HAYEHUE, PA3HOBUIHOCTH.
. Uto TaKkoe 4yryH, UCXOAHbIE MaTepUalbl, arperaTel s €ro MOIyYCHUS.
. OcHOBHO¥ IIpoleCC B TIOMEHHOW MeYH, TUTEHHBIN U NepeIeNbHbIN YyTYH.
. Hemoctatku noMeHHOro npou3BoacTBa. MeTos! MpsIMOro BOCCTAHOBIICHUS XKelle3a.
. UcxoaHble MaTepuaisl A1 Mpou3BoAcTBa cTainu. CyTh CTaJIENIaBUIIBHOTO IIpolLecca.
. Oransl nepepaboTKH YyryHa B CTalb.
10. ITpousBoACTBa CTa)IM B KOHBEpTOpax. McxoaHpie MaTepualibl, Ipolece, JOCTOMHCTBA,
HEJOCTATKHU.
11. ITponsBoaCTBa CTaJIM B MApTEHOBCKUX Nedax. McxoaHple Marepuralsl, porecc,
JIOCTOMHCTBA, HEIOCTATKH.
12. IIponsBoacTBa cTanu B AeKTporieyax. McxoaHpie MaTepuaibl, MpoLecc, 10CTONHCTBA,
HEJIOCTATKHU.
13. CTpoeHue CTaabHOTO CIUTKA.
14. Crioco6b! ycTpaHeHHs Ae(PEKTOB CITUTKOB.
15. IIpon3BOACTBO CTANX B IYTOBOM AJIEKTPOIEYH.
16. IIpon3BOACTBO CTaJIM B UHAYKIIMOHHOW TUT€IILHOM MEYH.
17. DnekTponuIakoBsIi MepeIiaB CTAIbHBIX CIUTKOB.
18. BakyyMHO-1yT0BOi1 II€pEIUIaB CIUTKOB.
19. CymHOCTh TUTEHHOTO MTPOU3BOICTBA.
20. TexHOJIOTHsI U3TOTOBJIEHUS OTJINBOK.
21. HanpaBnenus nobleHus 3)(HEKTUBHOCTH TUTEHHOTO MTPOU3BO/ICTBA.
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22. JInTeliHpIe CBOMCTBA CILIABOB.

23 TexHOJIOTHS U3TOTOBJICHHUSI TUTCHHON TTTMHUCTO-TIECUaHOW (POPMBL.

24. HaznaueHue Mojenen, CTepKHEN, CTEPKHEBBIX 3HAKOB, JIUTEHHBIX YKIOHOB.

25. JIuTHUKOBas CUCTEMa, €€ Ha3HAYCHHUE, SJEMEHTHI, BHINOPHI, NpuObUIN.26. CBoiicTBa
(OPMOBOUHBIX M CTEPHKHEBBIX CMecel

27. JIutb€ B 060104uKOBBIE (popMBI. CyIIHOCTB, TOCTOMHCTBA, HEAOCTATKH, 00JIACTh

PUMEHEHHUS.

28. JIuTh€ 1o BhITUIABIIsIEMBIM MOIETsIM. CyIIHOCTh, JOCTOMHCTBA, HEAOCTATKH, 00JIaCTh

PUMEHEHHUS.

29. JIutb€ B KoKWk, CyIIHOCTb, JOCTOMHCTBA, HEAOCTATKH, 001aCTh IPUMEHEHUS.

30. IlenTpobexnoe uThE. CyImHOCTh, JOCTOMHCTBA, HEAOCTATKH, 00JIaCTh TPUMEHEHUS.

31. TeXHOJOTUYHOCTh KOHCTPYKLMM JIMTBIX J€TajeH.

32. OCHOBHOMH 3aKOH, IUTACTHYECKON 1e(hopMaIiy, UCTIOIB3yEeMBbIN B pacuérax, pu 00paboTKe
METAJUIOB JIaBJICHUEM.

33. IIpornecchl, TpOUCXOIAIINE B METAIIaX IPU XOJIOIHON AeopMaru.

34. Ilpouecchl, MPOUCXOAAIINE B METAJIaX MPHU Topsdeit neopmanuu.

35. SBnenus: neperpes, nepexer, yrap. x ycrpanenue.

36. IIpokaTka, BUJIbl IPOKATKH, 00JIaCTh IPUMEHEHHUS.

37. YcnoBue 3axBara 3aroTOBKM BaJIKaMU IIPU MPOKATKeE.

38. CBoboaHAsA KOBKA, IOCTOMHCTBA, HEAOCTATKH, 00JIACTh IPUMEHEHHUSL.

39. OcHOBHBIE ONEpallUU IPU KOBKE.

40. JIucroBas U 00bEMHAS IITAMIIOBKA.

41. ®usmnveckas CymHOCTb CBAPKH.

42. CymHoCTb Ipolecca J1yroBoi CBapKH.

43. Knaccuduxanus 1yroBoil CBapKH.

44. [Iutanue 1yru npu AyroBoil CBapKe.

45. DnexTpuUecKUe U TEIJIOBbIE CBOMCTBA CBAPOYHOM JIyTH.

46. BoapraMinepHas XapakTepHCTUKA JyTH.

47. IIporecchl, MPOTEKAIOIINE B CBAPOYHOM BaHHE.

48. B3anmozeiicTBHe pacIuIaBI€HHOTO METajljla C ra30BOM Cpeloi.

49. Knaccudukanus 3J1eKTpoJI0B 110 HA3HAYEHUIO U TUITY TOKPBITHUS.

50. ITapameTpbl peXXKMMOB 3IEKTPOAYTOBOM CBapKH.

51. ABromaTuyeckas cBapka 1moji cioem (uiroca.

52. CBapka B CpeZi€ 3alllUTHBIX I'a30B.

53. KoHTakTHas CTBIKOBas CBapKa.

54. KoHTakTHas TOU€4Hasl CBapKa.

55. KoHTakTHast poIMKOBask CBapKa.

56. CymHOCTb Ia30B0il cBapkH, 0071acTh IPUMEHEHUS.

57. Ha3HaueHue ¥ NpUHIUI pabOThl ra30BOr0 peAyKTOPA.

58. OcHOBHBIE TapaMeTphl Fa30BOU CBAPKH.

59. JlaTh omnpeneneHue rI1aBHOMY JBUKEHHIO, IBUYKEHUIO MIOJIa4YM IPU 00pabOTKe pe3aHueM.

60. Yopyromnactuyeckue aedopMaiiy pu pe3aHuu, IPOUCXOIsIINe Ha epeHei

MOBEPXHOCTU MHCTPYMEHTA U B CTPYKKE.

61. IIpouecchl npu pe3aHny METAJIOB, IPOUCXOIALINE HA 33 JHEN IOBEPXHOCTH HHCTPYMEHTA
U Ha 00pabaTbIBaeMOi MOBEPXHOCTH.

62. JlaTb onpeneneHue 3J€MEHTaM PeKUMa pe3aHusl.

63. Bunbl cTpyXKu mpu 00pab0TKe METAILIOB PE3aHUEM.

64. Cxema cui1, JEMCTBYIOIMX HA Pe3€el] IPYU TOYECHHH.

65. [Ins kakux pacy€ToB UCMOJIb3YETCS KaXaask COCTABIISIIONIAS CUIIbI PE3aHUs.

66. UTo u KaKkoe BIMSHUE OKA3bIBAET HA CUJIBI PE3aHMsI IPU TOYEHHH.

67. lctouHUKH Teria Mpu 00paboTKe pe3aHueM.

68. K kakuM n3MeHeHHUsIM IPUBOIUT TEIUIO, BhIEISIONEeCs Ipu 00paboTKe pe3aHueM.

69. Buibl 13HOCA PEKYIIMX HHCTPYMEHTOB.

70. ITapameTpbl U3HOCA HUHCTPYMEHTOB 110 NIEPEIHEN U 3aJHUM NTOBEPXHOCTAM. CTOMKOCTD



PEXYIIUX UTHCTPYMEHTOB.

71. O6pa3zoBaHKe HAPOCTA U €0 BIMSHUE HA MPOLIECC pe3aHusl.

72. UeMm ompenensieTcsi Ka4eCcTBO JeTaneil, 00paboTaHHBIX pPE3aHHEM.

73. BO3HUKHOBEHHE OCTATOYHBIX HANPSKEHUN B IPUIIOBEPXHOCTHOM CJIOE JIETAJIM 110CIIE
00pabOTKH pe3aHuEM.

74. Kak mapkupyroTcsi TokapHble cTaHku. [IpuBenure npumep.

75. OCHOBHBIE Y3716l TOKAPHOTO CTAHKA U WX Ha3HAUCHUE.

76. Kakue Buapl paboT MOXKHO BBITIOJTHATH HA TOKAPHBIX CTAaHKaX.

77. 1aTh onpeaeaeHre dIeMEeHTaM Pe3aHusl Py TOYCHUH.

78. J1s1 uero BBOASITCS KOOPIMHATHBIE TUIOCKOCTH Ha pe3lax, ¥ Kak OHU PacloiararTcs.
79. Tunbl TOKapHBIX PE3LIOB.

80. [TokaszaTh MOBEPXHOCTH U KPOMKH Ha TOKApPHOM pe3LIe.

81. [loka3arh 1 gaTh ONpEENICHUE yIiIaM pe3La, U3MEPSIEMbIM B OCHOBHOM IIJIOCKOCTH.
82. IlokazaTp u 1aTh ONpeAeICHUE yriaM pe3lia, U3MEPSEMbIM B TJIABHOM CEKYIIEH MIJIOCKOCTH.
83. Kak mapkupyrotcs cried€HHbIEe TBEP/IbIE CILIABDI.

84. Kakue marepuabl IpUMEHSIOTCA JUIS U3TOTOBJICHUS HHCTpYMeHTOB. [IpuBect npumep
MapKUPOBKH.

85. Kak mapkupyrotcs gppesepHbie ctaHku. [IpuBectu mpuMep MapKUpPOBKHU.

86. OCHOBHBIC y3JIbI (PE3EPHOTO CTAHKA M X Ha3HAUCHUE.

87. CxeMbl (ppe3epoBaHMsl, UX TOCTOMHCTBA U HEOCTATKH.

88. DneMeHTHI PeXMUMOB pPe3aHus Ipu Ppe3epoBaHUH.

89. [lokasatp yribl, U3MepsieMble B TJIABHOM CEKYIIEH MIT0CKOCTH (hpe3bl.

90. PexuMbl pe3anust py NUTH(GOBAHUH.

91. Cunbl pe3anus npu nUM(pOBaHUU.

92. U3HOC M mpaBKa NUTN(OBATBHBIX KPYTOB.

93. UcnbiTanus u 6anaHCUpoBKa NUTH(POBAIBHBIX KPYTOB.

94. ®du3ndeckas CyImHOCTh YJICKTPOIPO3ZUOHHON 00PabOTKH MaTepHAIOB.

3.10 ITepeyeHb THMOBBIX MPOCTHIX MPAKTHYECKHX 3aJaHUH K IK3aMEHY
(7151 OTICHKY YMEHMIA)

1. OnpenenuTh HAMMEHOBAaHUE U XUMHUECKHH cocTaB craBoB: 38XMIOA, BK25, Cr5.

2. OnpenenuTs HAMMEHOBAaHUE U XUMHUYeCcKui coctaB craBoB: LIIX 15111, 08k, VEA.

3. Ucnonb3ysa nuarpaMmy COCTOSIHMS <«OKene30-1leMEHTUT», ONPENEINTh HANMEHOBaHHUE
¢da3, a Taxke coaepkaHHe yriepoia B (a3zax, COCTABIAIOIIMX CIUIAB Xejle3a C YriIepoaoM
(C=2,0%) npu Temneparype Harpea 1300°C.

4. Vicionb3ys nuarpaMMmy cocTosiHusl «OKene3o-1ieMeHTUT», ONpeleIuTh HauMEHOBaHNE
¢a3, coCTaBIAIONIMX CIIaB Xene3a ¢ yriaepoaoM (C=5,0%) npu Temneparype Harpesa 1200°C, a
TaK)Ke coJiepKaHue yriepoja B pazax.

5. Ucnonb3ysa nuarpaMmy cocTostHUS «OKene30-11eMeHTUT», ONpeleanTh HauMEHOBaHNE
(a3, cocTaBisAIOMIMX CIUiaB xkene3a ¢ yriepoaoM (C=0,6%) npu Temneparype HarpeBa 750°C, a
TaKXe coJiepKaHue yriepoja B (azax.

6. Onpenenuth TemrepaTypy HarpeBa IOJ 3aKajlKy CTaJld C COJAEpKaHHMEM YTiepojia
C=0,5% u Bpems BBIACPKKH IIPH HATpeBe, €CIIU CTOPOHBI KBAJAPATHOTO CEUEHUS JIETANIU - 2 CM.

7. Onpenenuth TemrepaTypy HarpeBa IOJ 3aKajlKy CTalld C COJAEpKaHHMEM YTiepojia
C=1,2% u Bpems BBLACPKKH IIPH HATPeBe, €CIIU CTOPOHBI KBAJAPATHOTO CEUECHUS JIETANIU - 2 CM.

8. Onummure XMMUYECKUH COCTaB M HanMeHoBaHue criaBoB: bpA102K3p, bp06116C2x,
JIL[14K3C3, J160.

3.11 IlepeyeHb THMOBBIX NPAKTHYECKHUX 32/IaHUI K IK3aMeHY
(st OLIEHKW HABBIKOB U (WJIH) OIIBITA ACSITEIHLHOCTH)

1. Vkazarh Kakue M3MEHEHUs MPOMCXOJAT B MUKPOCTPYKType MeTajia olpasia MpHu
pacTsKEHUU COOTBETCTBEHHO Ha y4yacTkax 1,2,3 u B Touke P (0Ha ke Pmax) qrarpaMmbi:
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2. Tépmocts mManoyriaepoauctoi cranu papHa 180 HB. Uemy npumepHO paBeH mpeaen
MPOYHOCTH 3TOH ctamu? Kak MOKHO, HCIIONIB3Ys ATy HH(POPMAIIUIO, OTIPEACITUTh MapKy CTAIU TI0
I'OCT 1050 - 88?

3. Kakas u3 npuBeAEHHBIX AMarpaMM PACTSHKEHHUS COOTBETCTBYET Hambosee XPYyNKOMY
marepuainy? M3 kakoro Marepuana, no Bamemy MHEHHIO, 1IeIECO00Pa3HO U3rOTABIMBATH JIETAIIH,
paboTaroniye B yCIOBUSX PACTSKEHUS, CKATHS, MHTEHCUBHOT'O U3HAIIMBAHUS?

» » L -

4. I3 KOTeNbpHOTO JMCcTa TONMHON 15 MM BbIpe3ann o0pa3iibl UIsi UCTIBITAaHHUS YIapPHBIM
m3ruoom no I'OCT 9454-78, kak moka3aHO Ha pUCYHKe. Y Kakux oOpa3loB U IOYeEMY
npernoaraeTcsi HanOoJbIlas U HAMMEHBIIIAs yAapHas BI3KOCTh?

A b Hanpasnenue  NpOKATKH

—>

2700 £z
"""""" S

B

S=15um; B=1250mm

HpI/I OTBCTC Ha BOIPOC 3aaa4yu COOTHCCUTC HAIIPaBJICHHUE IIPOKATKW MCTAIa H
HaITpaBJICHHUEC BBIPC3KU O6p33L[OB.

5. YuuteiBast Temriepatypy 3BTeKTHKH ciuiaBoB Sn — Zn 199° C npu koHueHnTpauu 9%,
HOCTpOiiTe quarpaMmy coctosiHUs Sn - Zn. Ha nuarpamMe cocTosiHUS yKaxkuTe (a3oBblii cocTaB
CIUIaBOB B obOumactsx nuarpammsbl. Jns cmmasa [10L[-60 (60% Sn) npoananusupyiite ¢azoBblii
cocTaB npu Temnepatype t=250° C.

6. TexHosornueckasi onepauusi - TepMuyeckass oOpaboTKa COCTOUT U3 TPEX OCHOBHBIX
NEepexo/0B: HarpeB [0 ONpeAeiEHHOM TeMmmepaTypbl, BbLAEp)KKAa MpPHU ITOH TeMmreparype M
OXJIQXKJICHHE C OIpPEIETICHHOW CKOpOocThio. IlosIcCHMTE, KaK pa3inu4aroTcsl BUABI TEPMUYECKOH
o0paboTku o temmnepatype HarpeBa? CBOIO TOUKY 3peHHs MPOMIUIIOCTPUPYHTE C MOMOIIBIO
nuarpammbl coctosiHust «Fe - FesCy.



4. MeTtoanueckne MaTepuaJibl, ONpeaessiionue npoueaypy oueHnBaHus
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH

B rtabmuue mpuBENEHBI OMHMCAaHUS MPOIENYp MPOBEACHUS KOHTPOJIbHO-OIEHOYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOYHBIX CPE/ICTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCLHUILINHBIL.

HanmenoBanue
OLEHOMHONO OmnwucaHus MPOIEAYPH TPOBEACHUS KOHTPOIHHO-O0IIEHOYHOTO MEPOTIPHATHS U MIPOIIETyPHI
OIICHUBAHHMS PE3YJIbTATOB O0YUYCHHUS
cpencTaa

CobecenoBanne, IpeayCMOTPEHHOE pabodel MporpaMMol AWCIHUITUINHEL, MMPOBOIUTCS Ha
MPaKTHYECKOM 3aHsATHH. [IpernojgaBaresib Ha MPAKTUYECKOM 3aHITHH, MPEALICCTBYIONIIEM
CobecenoBanue 3aHATHIO IPOBEJCHUS KOHTPOJISL, IOBOJMT A0 O0YUYAIOIIUXCS TEMY, BOMPOCHI ISl HOATOTOBKU
K cobecenoBanmio. Pe3ynbraTsl cobeceoBaHUs MPEofaBaTeNb JOBOIUT A0 00yUIarOmInXCs
Cpasy moclie 3aBepIICHUs cOOeceTIOBaHUS

3amuTa KOHCIIEKTOB, MPEAYCMOTPEHHBIX pabouell mporpaMMON AUCIUILIHNHBL, POBOIUTCS
BO BpeMs NpakTHYeCKUX 3aHATHHA. IlpemonmaBarens Ha MPaKTHIECKOM 3aHSATHH,
MPEANIECTBYIOEM 3aHATHIO INPOBEICHMS KOHTPOJS, NOBOIUT 10 OOYyJaromMXcs: TeMy
KOHCIIEKTOB U TpeOOBaHNUS, MPEABSIBIISICMbIE K MX BBIIIOJHEHHUIO U 3aIIHUTE

KoHncnekt

3amuTa 1abopaTopHbIX pabOT MPOBOAMTCS BO BpeMs JIaDOpaTOpHBIX 3aHsATHN. Bo Bpems
MPOBECHUSI 3aIUTHI 1a00PATOPHOH pabOThI MONB30BATHCS yUYeOHUKAMH, CIIPABOYHHKAMHU,
KOHCIIEKTAMH JICKIUi, TETPAIAMH HE Pa3pPelICHO.

[penoaaBatesp Ha TaOOPATOPHOI paboTe, MPE/IIECTBYONICH 3aHITHIO TIPOBEICHHS 3a1UTHI
1ab0paTopHOU PabOThI, AOBOAUT MO OOYHYAIOIIMXCS: HOMEp 3allMINACMON J1abopaToOpHOM
paboThI, BpeMsi Ha 3aIUTY J1a00PaTOPHOH paboTHI.

[IpemomaBatens WHGOPMHUPYET OOYYAIOUIUXCS O pe3yiabTaTax 3alllUuThl J1ab0pPaTOPHOU
paboThI cpasy Mocie ee KOHTPOIbHO-OIIEHOYHOTO MEPOTIPHUATHS

JlabopaTopras pabora

Tekymuii KOHTPOJIb MPOBOAUTCS MPETIOIABATENIEM PETYIIIPHO U COCTOUT B TIPOBEPKE
MOCEAaeMOCTH 3aHATHH, COOTBETCTBHIO YCTAHOBICHHOMY CPOKY X018 BBITIOJIHEHUS PabOTHI,
MPABIJIBHOCTH MOJYYCHHBIX pE3yJbTaTOB B pas3jenax, B pe3yjibTare Yero CTaBsTCS
KOHTPOJIbHBIC 0aJUIbI HA KOHTPOJIBHBIX HEAEISIX (€CIIU MPEIyCMOTPEHBI rpahyukoM yueOHOTO
mpoliecca).

HpOMe)KyTOHHaSI aTTCCTAlMA BBICTABIACTCA MPETIOJaBaTCIIEM B BUJIC OLICHKHU, 33BI/IC$[IHCI>1 oT
CIIEYIONINX KPUTEPUEB: CAaYu KypCOBOW pabOThI CTYJCHTOM B YCTAHOBJICHHBIN 3aaHHEM
CPOK, COOTBETCTBHUE MOSCHUTEIBHOM 3aITUCKU TPEOOBAHUAM

HOPMOKOHTPOJISI, PE3YJIbTATOB TEKYIIEr0 KOHTPOJIS, MPABHUILHOCTH BBIMOJIHEHUS PACUETHOM
YAaCTH U KAYECTBOM YCTHOM 3aIHUTHI.

3amura (KP)

I[J'ISI opraHusalii M MPOBCACHUA HpOMe)KyTOQHOﬁ aTrTeCcrallui COCTaBJIAKOTCA THUIIOBBIC
KOHTPOJIbHBIE 33JJaHNS UM UHBIE MaTepualibl, HEOOXOUMBbIE JJIS OLICHKH 3HAaHWH, YMEHUH, HAaBBIKOB
U (WJIK) OMbITa IEATENbHOCTH, XapaKTePU3YIOLINX 3Tanbl (OPMUPOBAHUS KOMIIETEHLIUH B IIpoliecce
OCBOCHMS 00pa30BaTEIbHON MPOrpaMMBbl.

HepequL TCOPCTUYCCKHUX BOIPOCOB MW THUIIOBLIC IMPAKTUUYCCKUE 3aJlaHUA PA3HOTIO YPOBHA
CJIO)KHOCTH JJISl TPOBEJEHHsI NMPOMEXKYTOUHOM arTecTalui oOydarolluecs MOJy4aioT B Hayaje
ceMecTpa 4epe3 JJIEKTPOHHYI0 HH(OpMaloHHO-o0pa3oBarenbHyo cpeny Hpl' YIIC (iuunblii
KaOWHET 00yJaronierocs).

Onucanue npoieayp NpoBeeHUsi MPOMEXKYTOUHOI aTTecTauuu B (popMe 3a4eTa
U OCHUBAHHUA PE3YJIbLTATOB Oﬁy‘leHI/lﬂ
[Ipy mpoBeneHWH TPOMEXKYTOUHOW aTTecTaud B (opMe 3ayeTa MpernojaBaTellb MOKET
BOCIIOJIB30BaThCSI pe3yabTaTaMH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TeueHHe cemectpa. C menbro
WCIIONIb30BaHUsl PE3yAbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH, MPEMoJaBaTellb MOJACUYUTHIBACT
CPEHIOI0 OIICHKY YpPOBHS C(POPMUPOBAHHOCTH KOMIIETCHIIMI OOyd4aromerocs (CymMma OIIEHOK,
MOJTyYEHHBIX 00YUYaAIONIUMCS, IEIUTCS HA YHUCIIO OIICHOK).

IIxaja 1 KpUTEPUHN OLICHUBAHNS YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMI B pe3yJibTare
U3y4YeHusl JUCUMIIJIMHBI IPH NPOBeeHNHU MPOMEKYTOUHOI aTTecTaluu
B (popMe 3a4eTa M0 pe3yJIbTATAM TEKYIIero KOHTPOJIA
(0e3 1OMOJIHUTEIBLHOIO ATTECTAIMOHHOTO UCTIHLITAHMS)



Cpenusisi OIICHKa YPOBHS
c(hOpMUPOBAHHOCTH KOMITCTCHIIU IlIkxana oLeHUBaHUS
10 pe3yJIbTaTaM TeKYIIEro KOHTPOJIS

Ouenka He wMenee 3,0 W HET HH  OXHOH

HEYJIOBJICTBOPUTEIIFHOW  OHEHKH 10  TEKyIIeMy «3aYTCHOY
KOHTPOJIIO

Onenka wmenee 3,0 wim ToOIyd4eHa XOTS OBl OfHA

HEYJOBJICTBOPUTEINIbHAS OIIEHKA 0 TEKyIIeMy KOHTPOJIO

«HEC 3a4YTCHO»

Ecnu ouenka ypoBHs c(OpPMHUPOBAHHOCTH KOMIIETEHIMII 00YyYaroIIerocss He COOTBETCTBYET
KpUTEpUSIM TMOJIy4YeHUs 3adera O0e3 JIOMOJHUTEIBHOIO AaTTeCTAllMOHHOTO UCHBITaHUS, TO
MPOMEXKYTOUHAsl aTTecTalus MpoBoauTcs B ¢opMe colOeceoBaHUs MO0 MEPEYHIO TEOPETHUECKUX
BOTIPOCOB U TUTIOBBIX MPAKTUYCCKUX 33/1a4 WU B (OPME KOMITBIOTEPHOTO TECTUPOBAHMS.

[IpomexyTouHas arrectaius B ¢popMe 3a4eTa ¢ MPOBEACHUEM aTTECTAllMOHHOTO HCIBITAHUS
MIPOXO/UT HA MOCJIEIHEM 3aHATUHU 10 JUCLUIIUHE.

[Ipyn mpoBeneHUM MPOMEXKYTOUHOM aTTecTauuud B (hOpMe KOMIBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3aaHus POPMHUPYETCs U3 POH/IA TECTOBBIX 33JaHHM 110 TUCITUTUTHHE CIyYaitHBIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3aganuii JOIKHBI OBITH 33JaHUAMU OTKpBITOTO TUMA U 50 % 3a1anuit
— 3aKPBITOTO THUIIA.

OnucaHue nmpoueayp NpoBeaeHNsl MPOMEKYTOUHOI aTTecTalMU B (popMe IK3aMeHAa
U OIleHUBAHNS Pe3yJIbTATOB 00y4YeHHUsI
[Tpomexyrounas arrecranus B (hopMe dK3aMeHa MTPOBOIUTCS ITyTEM YCTHOTO COOECEeTIOBaHUS
1o OuJieTaM Win B opMe KOMITBEOTEPHOTO TECTHPOBAHUSI.

[Ipn mnpoBeAcHHM TNPOMEKYTOUHOW arTecTanmmu B ¢GopMe cobeceoBaHUS OUIICTHI
COCTABJISIFOTCSL TAKUM 00pa3oM, YTOOBI KaXK/IbI M3 HUX BKIIOYAJ B c€0Sl TEOPETHUYECKUE BOIIPOCHI U
MPAKTUYCCKHEC 3a/IaHus.

buner comepkuT: JBa TEOPETHUECKUX BOIpOCAa ISl OLEGHKM 3HaHWU. Teopermueckue
BOIIPOCHL BI)I6I/IpaIOTC$[ N3 IIEPCUHA BOIIPOCOB K 3K3aMCHY; ABa MMPAKTHUYCCKUX 3adaHUA: OAHO U3 HUX
JUI OLEHKU YMEHHUH (BBIOMpAeTCs W3 IEpPEeUHs TUIOBBIX IPOCTHIX MPAKTUYCCKUX 3alaHUi K
HK3aMEHY); JAPYroe MpaKTHYECKOE 3aJaHu€ JJIsi OIEHKH HABBIKOB M (WJIM) OMbITa ACATEIHHOCTU
(BBIOMpAIOTCA W3 MEPEUHs TUMOBBIX MPAKTUYECKUX 3aJIaHUH K DK3aMEeHY).

Pacrnipenenieare TeOpeTHUECKUX BOIIPOCOB U MPAKTHUSCKUX 33JIJaHUH M0 3K3aMEHAIMOHHBIM
OusieTaM HaxOJMUTCS B 3aKPBITOM JJIsl 00yYarommxcs Aoctymne. Pa3paboTaHHbIN KOMIUIEKT OUIETOB
(25-30 OwmaeTOB) HE BBICTABIACTCS B DIIEKTPOHHYIO HH()OPMAIIHOHHO-00PAa30BaTEIbHYIO CpEay
HpI'VIIC, a xpanutcs Ha kadenpe-pazpaboTurke (pOHIOB OIIEHOYHBIX CPEACTB.

Ha sx3amene oOyuatomuiicst 6epetr OmieT, JJis MOATOTOBKM OTBETAa HA YK3aMEHAI[MOHHBIN
OuieT o0yJaroeMycsi OTBOAUTCA BpeMsl B Iipenenax 45 Munyt. B mporecce oTBeTa, o0yyaroierocs
Ha BOIMPOCHI ¥ 3a/IaHUs OMIIeTa, MPETO/IaBaTe)Ib MOKET 33/1aBaTh JOMOIHUTEIILHBIC BOITPOCHI.

Kaxnpiii Bompoc/3amanue Ousera OIEHHBAeTCS MO YeThIpex OalIbHOW CHUCTeMe, a jaiee
BBIUUCIISICTCS CcpefHee apu(METHUYECKOe OIICHOK, ITOJIYYCHHBIX 3a KaXKIbIi BOIPOC/3aJaHHUE.
Cpennee apudmMeTHUECKOE OLIEHOK OKPYTISETCS JI0 IEeNIOr0 MO MpaBUiiaM OKPYTICHHUS

[Ipn mpoBeneHHM MPOMEXKYTOYHOM aTrrectauuud B (OpME KOMIBIOTEPHOTO TECTHUPOBAHUS
BapHaHT TECTOBOTO 3aaHus GopMUpYeTCs U3 POH/IA TECTOBBIX 33JaHUM 11O JUCIUILTHHE CITYyIaiiHBIM
obpazom, Ho ¢ ycioBueM: 50 % 3agaHuil TOJDKHBI OBITH 3aJaHUSIMU OTKpBITOrO TUIA U 50 % 3amanmii
— 3aKpBITOT'O THIIA.

O0pa3en IK3aMeHALIMOHHOT0 O1JieTa

YrBepxknato:

DK3amMeHanoOHHbBIN OmieT Ne 1

o gucuuiuinae «b1.0.26 MarepuaioBeIeHNE U TEXHOJIOTHS 3asenyrounit kadenpoi
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1 cemectp

y4eOHBbIi rojt




1. Knaccnguxanust MeTauion

2. Tepmuueckast oOpadoTka

3. 3amaua

BapuanTs! pazmepoB omera:
Buner ¢popmara A5 — 148*210mm
Buner ¢popmara A4 —210*297vm




