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1 Lean ocBOeHHsT TUCHUTIINHBI

L{enpro ocBOEHUS TUCHUIIIMHBI «MalIMHOCTPOUTENBHBIE MATEPUAIIBD) SBIIAETCS MOTyYe-
HUE 3HaHUH 110 CBOMCTBaM COBPEMEHHBIX HHCTPYMEHTAIBHBIX MaTepPHAaJIOB, O0JIACTIX UX IPH-
MEHEHUS 7151 JIE3BUITHOTO, NITHU(OBAIBHOTO U 1e(OPMHUPYIOIIET0 HHCTPYMEHTA.

2 Mecto

AUCHUIUIMHBI B CTPYKTYpe  o0pa3oBaTe/lbHOi  NMpPOrpamMmbl

MOAr0OTOBKH OaKajiaBpa

Hucnurnmuaa « MalmmHOCTPOUTEIbHBIE MATEPHANIB» BXOJIUT B BAPUATHBHYIO YacTh OJOKa
1 oOpa3oBaTeNbHON MPOTPAMMBI.

N3yuenne nuciuIuiMHbl 6a3upyeTcs Ha 3HaHHUIX, YMEHHSIX W HaBBIKax, CPOPMHUPOBAHHBIX
B M3y4YeHUs MUCHUIUMH: KynbTyposorus U MEeXKYIbTYpHOE B3aumojeicTeue; MHpopmaTuka;
WNuocTtpannsiii s3b1k; Gunocodus; Jxonomuka; [IpaBoBenenne; bezonacHOCTh KU3HEACATEb-
HocTH; MaTtematuka; ®usuka; ConpoTUBIEHHE MAaTEPUATIOB.

3uanus (yMEHHUsI, BIaJCHUs ), OTYYCHHbIE TPU U3yYEeHUU JAHHON JUCIHUILTUHBI OyIyT He-
00XOAMMBI JUISI U3YUEHUs] TaKUX JIUCUMIUINH, Kak: Teopus pe3zanus marepuaioB ; Ousuko-
XUMHUYECKas pa3MepHast 00paboTka MarepuaaoB TeXHOIOrHYeCKas OCHACTKA,

3 Komnerenuun oOyqawomerocs, d¢opMupyemMble B pe3yJibTaTe OCBOCHHUS
AUCHUIIMHBI (MOAYJisl) ¥ IIAHUPYeEMble Pe3yJibTaThl 00y4eHust

B pesynbraTte ocBOeHUS IUCHMIUIMHBI (MOAYNs) «MallMHOCTPOUTETbHBIE MaTEPHAIBI»
00yJaromuncs T0JHKeH 001a1aTh CIEYIONMMH KOMIIETEHIMSIMH:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

ITnanupyemble pe3yabTaTbl 00yd4eHUs

IIK-1 cnoco0HOCTH NPUMEHSTH CIIOCOObI PAIIHOHAJBLHOTO HCIOJIb30BAHUS HEOOXOAMMBbIX BH-
JI0B PeCYPCOB B MAIIMHOCTPOUTEIbHBIX MPOU3BOJACTBAX, BHIOUPATHL OCHOBHbIE U BCIIOMOIa-
TeJbHbIE MATEPHUAJIbI VISl U3TOTOBJICHHUS UX U3J1eJIUil, Coco0bl peaju3annu OCHOBHBIX TeX-
HOJIOTHYECKHX NMPOLECCOB, AHAJTUTHYECKHE U YUCJIEeHHbIE METOAbI MPU Pa3padoTKe UX MaTe-
MaTHYeCKMX MoOJiesieil, a TaK:Ke COBPeMEeHHbIe MeTO/Ibl Pa3padoTKH MAaJ00TXOAHBIX, JHEPro-
cOeperaluux 4 IKOJOrH4eCKH YUCThIX MAIIMHOCTPOUTENbHBIX TEXHOJIOTHIA.

3HaTb

OcHOBHBIE ITpOLIECCH] U omepalud (opMooOpa3oBaHUs U3EIUI MAIIMHOCTPOE-
Hus. Cxembl 00pabOTKH, 000pyIOBaHUE, MHCTPYMEHT U TEXHOJIOTUYECKYIO OC-
HACTKY, MCII0JIb3yeMbI€ NP BBITOJIHEHUH pa3iIndHbIX onepanuii. CoBpeMeHHbIe
WHHOBAIIMOHHBIE TIpo1iecchl GopMO0Opa3oBaHUs

YMETb

Bri6upats cxembl, 000py0BaHNEe, HHCTPYMEHTHI, TEXHOJIOTHYECKYIO OCHACTKY.
Haznauats pesxxumbl 00pabOTKH JJIsi OCHOBHBIX MPOIIECCOB U omneparuii popmo-
oOpa3oBaHus. BBITIONHATE pacyeThl MO PeKUMaM Pe3aHus

BIaaACTh

HaBblkamMu npuUMEHEHHUsI THIOBBIX MPOLECCOB, onepanuil s Gopmoodbpa3oBa-
HUS JAeTajell MalluH, a TakKe OCHOBHBIMH METOJaMH pEIICHUs pa3iIHuHBIX
3ajau

IIK-2 cnnoco0HOCTH MCN0JIB30BATh METO/IbI CTAHIAPTHBIX HCIIBITAHUH 110 ONPeieIeHHI0 Pu-

3MKO-MEXaHNYECKUX CBOMCTB U TEXHOJIOTHYECKHX M0Ka3aTe/leld MAaTepHaioB U N'OTOBbIX Ma-
IIMHOCTPOUTEIbHBIX U3/1eJIHI, CTAHAAPTHbIEC METO/AbI MX IPOEKTHPOBAHMS, IPOIPECCHBHbIE
METOABI IKCILIYATALUH H31eJIHH

3HATbh

MeTOJIBI CTaHAApPTHBIX HCIIBITAHUN 110 OIPECACIICHUIO (bHSI/IKO'MGXaHI/I‘—IeCKI/IX
CBOMCTB M TEXHOJIOTUYECKUX ITOKa3aTelei MaTCpHraJioB, CTAHAAPTHBIC MCTO/bI
X IPOCKTUPOBAHUA, TPOTPECCUBHBIC MCTOABI OKCILTyaTallun I/IS,HeJ'II/II\/'I

YMETb

Hcnonb30BaTh METOIBI CTaHAAPTHBIX HCHBITAHUHN MO OMpeeNeHnut0 (U3UKO-
MEXaHWYECKUX CBOWCTB M TEXHOJOTHYECKUX IOKa3aTesied MaTepuajoB, CTaH-
,Z[apTHbIe METOABI UX HpOCKTHpOBaHI/IH, HpOI‘peCCI/IBHBIe METOAbI BKCHHyaTaLII/II/I
U3 aenni

BJIAaJETh

HaBpIkaMHu HCIIONB30BAaHUS METOJIOB CTaHAApTHBIX HCIBITAaHUHN 110 ornpeacic-
HUIO @HBHKO-MGX&HI/I‘ICCKI/IX CBOIMCTB M TEXHOJOTHYCCKHX ITOKa3aTeie MaTe-




CTpyKTypHBII
DIIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHHS
KOMIIETEHIINH

pHUaoB, CTaHAPTHBIX METOJIOB UX MPOEKTHUPOBAHUS, IPOTPECCUBHBIX METOJIOB
IKCIUTyaTaIluu U3JIeTUi




4 CTpyKTypa U cojlepKaHue TUCHMILTHHBI (MOTYJIs1)

OO01mast Tpy10eMKOCTh TUCIUTUTHHBI COCTABISIET 5 3a4eTHHIX eAuawnl 180 akaa. 4acoB, B TOM YHCIIE:
—KOHTaKTHas padbora — 29,8 akan. yaca:
— aymuTopHas — 26 akaj. 4acos;

— BHeayauTopHas — 3,8 akaJ. Jaca;

—camocrosiTenbHas pabora — 141,5 akan. gaca;

—IHOAr0TOBKA K 9K3aMCHY — 8,7 aKaza. gaca.

AyauTopHas
KOHTaKTHas pabora
(B akaj. yacax)

dopma TeKy1Iero
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1. Knaccudukanuss MHCTpYMEHTAIbHBIX
IToaroToBka Kk CEMHHAPCKOMY, MTPaK-
MaTtepuaioB. TpebGoBaHUs, NpeabsBIsie-
TUYECKOMY, JTAOOPaTOPHO- .
Mbl€ K HHCTPYMEHTAJIbHBIM MaTepHajaMm. YcTHBIl onpoc.
IPAaKTUYECKOMY 3aHSATHIO.
BrIcOKOKaueCTBEHHBIE YIVIEPOJUCTHIE U Jlaboparopusie u |I1IK-1 (3yB),
BIMIOJTHEHHUE MTPAKTUUYECKUX padoT
3 2 1 2 17 B 0
JIETUPOBaHHbIE MHCTPYMEHTAJIbHbIE CTa- npaktudyeckue |I1K-2 (3yB)
(pemenue 3agay, MUCbMEHHBIX PaboT U
mu. beictpopexymme cranu. beicTpope- N paboThI
T.I1.), IPElyCMOTPEHHBIX paboueit mpo-
KYLIME CTalyd, TMOJIy4aeMbleé METOJI0M o
. IpaMMOH JTUCIUIITUHBI
MTOPOIIKOBON METAJIITYyPrHUH.
CamocTosTeNnbHOE U3yUEHUE
2. Menko3epHUCTbIE BOJIb(PAMOBBIE H .
y4eOHOW U HAyYHO JIUTEPaTYpBh.
0e3BoIb()paMOBbIE  METaJUIOKepaMHuye- .
ITonroroBka k cEMUHApCKOMY, Npak- | YCTHBIN OMpOC.
CKHE€ TBEpJble CIUIaBbl. MUHeEpanokepa-
TUYECKOMY, JTAOOpaTOPHO- Jla6opatopusie u | I1K-1 (3yB),
MHUYECKHe TBepJble cruiaBbl. Kommosuter.| 3 1 1 1 16
[IPAKTUYECKOMY 3aHSATHIO. IIPaKTUYECKUE [1K-2 (3yB)
IIpuMeHeHHEe M HPOTPECCUBHBIE TEXHO-
. BrinonHeHue npakTuyeckux pa- paboThI
JIOTUM HAHECEHWS HM3HOCOCTOMKHUX IIO-
. 00T (peeHue 3aaay, MMCbMEHHBIX pa-
KPBITUH.
00T U T.I.), MPEAYCMOTPEHHBIX pabo-




AynutopHas
KOHTaKTHasi paboTa
(B akaj. yacax)

dopma TeKyIIero
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Yel MpOorpamMMON TUCIUTIITUHBI
[ToaroToBka K CEMHHAPCKOMY, MTPaK-
TUYECKOMY, 1ab0paTopHO-
3. AOpasuBHble MaTepuanbl. Kiaccudu- Y PaTOp .
MPAaKTUYECKOMY 3aHSTHIO. YcTHBI onpoc.
Karusl abpa3uBHBIX MaTtepuanoB. Ectect- [IK-1 (3yB),
3 2 1 16 BrimonnHeHue npaktuieckux pador | JlaboparopHsie u
BEHHBIC M HCKYCCTBEHHBIC aOpa3uBHBIC [IK-2 (3yB)
MATEDHAILL (pemieHue 3aa4, MUCbMEHHBIX padoT U paboThI
P ' T.11.), IPElyCMOTPEHHBIX paboyel mpo-
TrpaMMOH TUCITUTUTHHBI
49 C YcTHBIT ompoc.

. DIEKTPOKOPYH M €r0 MOIU(UKAIUH. aMOCTOSITEIIbHOE U3yUEHHE JMaGopatoprie u | TIK-1 (3ys)
Kapbun xpemHHsI U €ro pa3HOBUIHOCTH.| 3 1 0,5 1 15 yueOHOI U HAyYHO JTUTEPaTYpHI. DAKTHICCKHE TK-2 (3 B)’
KapO6un 6opa. p Y

paboThHI
. IToaroroBka Kk CEMUHApCKOMY, IIpak- | Y CTHBINU OIIPOC.
5. KyOwuueckuii nutpug Oopa. Cospe- a P Y> p p
TUYECKOMY, JTAOOpaTOPHO- Jla6opatopubie u | I1K-1 (3yB),
MEHHbBIE TEXHOJIOTMU TPOU3BOACTBA Ky-| 3 1 0,5 1 15
Girueckoro EwTpIIE 6opa [IPAKTUYECKOMY 3aHSATHIO. [IPaKTUYECKUE [1K-2 (3yB)
) paboTHI
Beinonnenue 1abopaTOpHBIX U Mpak- .
YcTHBIN onpoc.
6. Anma3s. [IpumeHneHrue npupoaHoOro aj- TUYEeCKUX paldoT (pelieHue 3aaa4
’ JlaGopartopusie u | I1K-1 (3yB),
Ma3a. MpPUMEHEHHE CHUHTETHYECKOro ai-| 3 1 0,5 1 16 MUCBMEHHBIX paboT U T.I1.), IPeay- npaxiueckie | TTK-2 (3yB)
Masa. CMOTPEHHBIX paboueil mporpaMmoin p AGOTEI B
JMCLUTUIMHBI p




AynutopHas
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7. CoBpeMEHHbIE TOCTHKEHUS B 00JIaCTH .
IIPOM3BOJICTBA A0PAa3UBHBIX HMHCTPYMEH ¥ CTHBII Orpoc.
P P Py CamocrostenbHoe uzyuenue | Jlabopatopueie u | [1K-1 (3yB),
TOB U3 CBEPXTBEPIABIX MaTepHaioB| 3 1 2 1 16 .
. y4eOHOI U HAyYHO JUTEPaATYPHI. npaktuueckue | [1K-2 (3yB)
(CTM). llnudoBanbHBII  WHCTPYMEHT AGOThL
n3 CTM. Cs3yrone maTepuaisbl. p
Brmonnenune nabopaTopHbIX U Mpak- .
8. IMlactel u cycnensun u3z CTM. Jles- patop p YcTHbI onpoc.
N THYECKUX padoT (pemeHue 3a1ad,
BUWHBIMN MHCTpyMeHT u3 CTM. Anmas- JlaGoparopusie u | I1K-1 (3yB),
N 3 1 0,5 1 15,5 MUCHMEHHBIX padoT U T.I1.), IPey-
HbI MHCTPYMEHT Ji IpaBKU aOpa3uB- . . IIPaKTUYECKHE [IK-2 (3yB)
CMOTPEHHBIX paboueil mporpaMmon
HBIX IUTH(OBAIBHBIX KPYTOB. paboThI
JUCIUIIAHBI
9. TlpumeHeHHe MeTaJIOKEPaMUYECKUX
KonTponbnas pa-
TBepbIX ciuiaBoB U1 CTM s nedopmu- [1K-1 (3yB),
3 1 15 KonTponbhas pabdoTa. oora.
pyromux HHCTpymMeHTOB. Hanomarepua- [TK-2 (3yB)
JIbl B UHCTPYMEHTAJILHOM IIPOU3BOJICTBE.
IIpoMexxyTOYHBII
Hroro no kypcey 3 10 |82 | 82U 1415 |IloaroroBka 3K3aMeHy KOHTPOJIb
- JK3aMeH
HroroBbiii  KoOH-
HToro nmo tucuunjinye 3 10 |82 | 821 141,5 IMoaroroBka 3K3aMeHy
TPOJIb - IK3aMeH




5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

B xozne peanuzanuu BUIOB yueOHOU pabOThI B KaueCTBE 00pa30BaTEIbHBIX TEXHOJOTUH B
IpenojaBaHuM JaHHOW JUCLMILIMHBI UCIOJIB3YIOTCS:

1. TpaaguunoHHbIE 00pPa30BaTe/bHbIE TEXHOJIOTHH

- 0030pHBIE JEKIMU JUISI O3HAKOMIIEHHUS] C COBPEMEHHBIMUA METOJIaMH IPOSKTUPOBAHUS pe-
KYLIUX UHCTPYMEHTOB;

- “H(OPMAIMOHHBIE - I 03HAKOMJICHHS CO CTaHAapTaMH, CIIPABOYHON M MEPHOAMYECKON
JUTEPATypOi 10 TeMaM JUCIUILINHBL.

2. AuTepaKkTHUBHBbIE TEXHOJIOTUH

- BapUaTUBHBIN OIPOC;

- TUCKYCCHH;

- YCTHBIU OIPOC;

- COBMECTHasi paboTa B MaJIbIX Ipynnax (MOArpyInax).

3. UudopmManinoHHO-KOMMYHUKAIIMOHHbIE 00pa3oBaTebHble TEXHOJOIHHM — TIPHUMeE-
HSIOTCA JUIsl O3HAKOMJIEHHSI CO CTaHAApTaMH, YTEHHS 3JIEKTPOHHBIX YU€OHMKOB, CIIPABOYHOU U
NEPUOANYECKON JTUTEPaTyphl IO TeMaM TUCIUIUIMHBI IIPU BBHITIOJHEHUH CAMOCTOATEIbHOM pado-
THI.

6 YuedHO-MeTOANYECKOE OOecTieYeHHe CAMOCTOATEbHON PadoThl 00yyaromuxcst

[To nucnurunae «MalIMHOCTPOUTEIBHBIC MaTEPHAIIb» MPEIYCMOTPEHO BBIMIOJHEHUE ay-
JTUTOPHBIX CAMOCTOSATEIBHBIX Pa0OT 00YyJYaIOIIUXC .

AyIUTOpHAs CaMOCTOSATENbHAs PaboTa CTYACHTOB MPEAIOJIaraeT pelIeHne KOHTPOJIbHBIX
3aZla4 Ha MPAKTUYCCKUX U J'Ia60paTOpHI)IX 3aHATUAX.

[TpriMepHbIE KOHTPOJIbHBIE PAOOTHI:
Konumponvnasa paboma Nel

3apgaHwue 1.
OnucaTb HasHavyeHMe U NocnegoBaTeflbHOCTbL NPOBeAeHNA TepMuyeckon obpaboTkn. Onpeaenntb TeM-
nepaTypy, Cpeay oxnaxaeHus getanu n TBepAoCcTb MeTanmna nocne TepmMmyeckorn obpaboTke.

Ne BapuaHTa Mapka ctanm Bug tepmuyeckon obpaboTke
1 50XH Hopmanusauuns

2 50X Hopmanusauuns

3 50XIC 3akarka C BbICOKUM OTMYCKOM
4 60 3akarka C BbICOKUM OTNYCKOM
5 60 3akarnka co cpegHMM OTMYCKOM
6 60 3akanka c HU3KUM OTMYCKOM

7 Y8 3akanka

8 30XM Omxur

9 40XDA Omxur

10 50l Omxur

11 40X Omxur

12 50 Hopmanusauus

13 38X2MIOA 3akarnka

14 40X Bbicokuii oTnyck

15 40X Hopmanusauus

16 40XH Hopmanusauus

17 50 3akarnka

18 12X13 Omxur

19 502 Onxur

20 Y7 3akarnka co cpefHMUM OTMYCKOM
21 Y10 3akarnka co cpefHMUM OTMYCKOM
22 Y13 3akarnka, cpegHun oTnyck

23 45 Hopmanusauunsa




24 30XM 3akarnka

25 30 3akarnka co cpefjHMM OTNYyCKOM

3apaHue 2.

OI'IpeD,EJ'IVITb Ha3Ha4deHune, OpVIGHTVIpOBO'—IHbIVI XUMMYECKMIA COCTaB Mo ee MapKnUpoBKe. Mo cnpaBO4YHUKam
YTOYHUTb XUMMYECKMI COCTaB cTann n onpengennTtb MexaHn4eCckme Xapakrepuctuku: BpeMmeHHOoe conpo-

TUBIIEHNE pa3pbiBY, CbVI3VI'-IeCKl/Il7I npepgen Teky4ecTtun, tBepaoCTtb, OTHOCUTENTbHOE yOJTMHEHUNE.

Ne Bap. Mapku ctanm

1 CT0 10 14X2HM3A A12 P6M5

2 Ct1 15 20XH2M A20 20XIrHT
3 Ct2 20 38XH3MA A30 12X4H4A
4 Ct3 40 45XH2MDA A35 30XICH2A
5 Ct4 80 20XH4PA A40I 38XC

6 C15 45 38X2MHA LWX15 8X3

7 CT0 25 38XHKO WX15Cr X121

8 Cr1 70 38XH3MDA 20X X12M

9 Ct2 55 36X2H2MDA 30X X12

10 Ct3 60 30XH2M®A 35X 5XIH

11 Ct4 30 42X2H2MA 40X 4XC

12 C15 45 38X2H2MA 45X 9X

13 C16 50 20XH2M 50X Y12

14 Crt1 40X 14X2H3MA 30XMA Y13

15 Crt2 30 20XTHTP 18XI Y10

16 Ct3 60 15XTH2TA 20XI"'CA y8r

17 Ct4 25 30XITCH2A 45XH3A Y9

18 C15 40 30XIC 20XH Y8

19 C16 55 45X 15XIMH2TA Y7A

20 CT10 80 30XH2M®A 30XMA 38XC

21 Crt1 85 35XH2M A40l X1201
22 Crt2 10 20XI'CA 45XH2MOA P9

23 Ct3 20 X12 14X2HM3A 38XH0
24 Ct4 70 8X3 A40l 20XTHT
25 C15 50 14X2H3MA 9X LWIX15Cr
3apaHue 3

OnpeaenuTb XMMUYECKUI COCTaB U MEXaHUYECKME CBOMCTBA (BPEMEHHOE CONpPOTUBIEHME pas3pbliBy, du-

3UYECKUI Npeaen TeKy4ecTn, OTHOCUTENbHOE YANMHEHWE, TBEPAOCTb) LIBETHbIX CMI1aBOB U YyryHOB

Ne Bap. Mapka LBeTHbIX CMNaBoB N YyryHoB

1 AMu J190 BpO®8-0,3 yx28a2
2 AMr2 J185 BpOd7-0,2 4Xx28I
3 AMr3 J180 BpO®6,5-0,4 UXx3T

4 AMr5 J160 BpO®6-0,15 uXx1

5 AMr6 J170 BpOd4-0,25 K480-1,5
6 A31 J163 BpOL4-3 KY70-2
7 AO33 JI77A2 BpOLC4-4-4 K465-3
8 a1 JI60A1X1 BpA7 K460-3
9 16 J1090-1 BpAMu9-2 K4Y55-4
10 AK4 JIO70-1 BpAXXH10-4-4 K4Y50-5
11 AKG JIC63-3 bpb2 K445-7
12 AK8 JIK80-3 BpBHT1,9 K435

13 B95 JIL16K4 BpKH1-3 K4Y33-8
14 All1 JILI30A3 BpO3L12C5 K4Y30-6
15 AJl2 JIK65-2 BPO8LI4 Cu435
16 AJl3 JIXMLI59-1-1-1 BpA9Mu2J1 C430
17 All4 JIC60-2 BpC30 Cuy25
18 AJl5 J1075-2 BpOLI4-3 C420
19 AJl6 J178 BpOLIC4-4-4 C418
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20 AN7 JIK70-3 BpA7 CY15
21 A8 JIH70-5 BpAMu9-2 CY10
22 A9 J165 BpAXXH10-4-4 CY40
23 014 JIH60-4 bp0®6,5-0,4 K438
24 AK7 1180 BpO®6-0,15 BY33
25 AMr7 JIAXK65-2-1 BbpO®4-0,25 BY25
3apaHue 4.

Ol'lpeD,enVITb XUMMYECKMA COCTaB, MEXaHMYeckme CBOMCTBA W HasHaveHue pe3uoB, N3roOTOBJIEHHbIX U3
OaHHOIro MHCTpyMEeHTallbHOro martepuana.

Ne BapuaHTa Mapka MHCTpYMEHTanbHOro matepuana
1 OpHokapbugHbii TBepabii cnnas BK3M
2 OpHokapbugHbi TBepabii cnnas BK4
3 OpHokapbugHbi TBepabii cnnas BK6
4 OpHokapbugHbi TBepabii cnnas BK6M
5 OpHokapbugHbi TBepabii cnnas BK8
6 OpHokapbugHbii TBepabii cnnas BK3
7 OpaHokapbugHbii TBepabivi cnnaes BK15
8 OByxkapbugHbii TBepabii cnnas T30K4
9 OByxkapbuagHbii TBepabii cnnae T15K6
10 OByxkapbuagHbii TBepabii cnnas T14K8
11 OByxkapbuaHbii TBepabii cnnas TS5K10
12 TpexkapbuaHbii TBepAbI cnnae TT7K12
13 TpexkapbuaHbii TBepAbin cnnae TT8K6
14 TpexkapbuaHbin TBepabin cnnae TT10K8b
15 OpHokapbugHbii TBepabii cnnas BK150M
16 OByxkapbuaHbii TBepabI cnna. T5K12
17 TpexkapbuaHbii TBepAbi cnnae TT20K9
18 OpaHokapbugHbii TBepabivi cnnas BKEOM
19 OpaHokapbugHbi TBepabii cnnas BK10M
20 TpexkapOuaHbI TBEPALIN crnas
21 OpaHokapbugHbi TBepabii cnnas BK3OM
22 [ByxkapbugHbin TBepabin cnnae T12K6
23 [ByxkapbugHbin TBepabin cnnas T20K4
24 TpexkapbuaHbili TBepAbin cnnae TT4K12
25 TpexkapouaHbi TBepabin cnnae TT14K6
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7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) [linanupyembie pe3yJbTaThl 00yUYeHHs U OIlEHOYHbIE CPeJACTBA ISl MPOBEIeHUs MPOMEKYTOYHOM aTTeCTAlluu !

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnaaupyemblie pe3ynbTaThl
oOy4eHus

O1neHOYHBIC CPEACTBA

ITIK-1 cnocoOHOCTh MPUMEHSITh CIIOCOOBI PAIIMOHAIBHOTO HCITOJIb30BAHUS HEOOXOJUMBIX BUIOB PECYPCOB B MAlTMHOCTPOUTEIBHBIX MPOU3BOACTBAX, BEIOMPATH
OCHOBHBIE M BCIIOMOTaTelIbHbIE MaTepuaibl JIsl U3TOTOBICHUS UX U3JEIUN, CIIOCOOBI pealn3aliid OCHOBHBIX TEXHOJIOTMYECKUX MPOIIECCOB, aHATUTUYECKUE U
YUCJICHHBIE METOJIbI MPU pa3pabOTKe UX MATEMATHYECKUX MOJIETIEH, a TaKK€ COBPEMEHHBIE METOAbI Pa3pabOTKH MaJIOOTXOJHBIX, SHEPTOCOEPETaAI0MUX U IKOJIO0-
TUYECKU YUCTHIX MATMHOCTPOUTENBHBIX TEXHOJIOTUH.

3HaTe

OcHoBHbBIE TIpolLlECCHI U
onepanun  (HopmMooOpazo-
BaHUs W3IECIUN MalIMHO-
ctpoerus. Cxembl 00pa-
060TKH, 000pyIOBaHUE, UH-
CTPYMEHT U TEXHOJOTHYe-
CKYI0 OCHACTKY, HCIIOJIb-
3yeMble TMPHU BBIMOIHEHUH
paznuuHbix onepanuii. Co-
BpEMEHHBIE HMHHOBAIIMOH-
HBbIE TpoIecchl (HOopMOOO-
pa3oBaHUs

IlepedyeHb TEOPETUYECKUX BOIIPOCOB K dK3aMEHY:

Kakue BubI NpOM3BOACTBA MAILIMHOCTPOUTENIBHBIX MAaTEPHUAJIOB CYILIECTBYIOT?

YTo OTHOCHTCS K DHEPTOCOEPEraronM MallTHHOCTPOUTEIEHBIM MaTepraiam?

Kakoe o6opynoBanue UCONb3yeTcs Ul IPOM3BOICTBA MAIIMHOCTPOUTENIBHBIX MaTepraIoB?

LCoNoA~WNE

NP RRPRRRERRRR R
PO OWO~NOoOUAWNEO

Mertannndeckue CruiaBbl
Knaccugukanus ayrynon
benbie uyryHbl
Ceprle 4yryHbI
BbIcOKOIIpOYHBIE UYT'YHBI
KoBkuii uyryn

. IlepenenbHbIl YyryH

. Knaccudukanus craneit

. AJTTOMUHUEBBIE CIUIABBI

. MenHble criaBbl

. TuTaHOBBIE CITABBI

. IlepBUYHBIN ¥ BTOPUYHBIA TUTAH

. MaraueBble CIjiaBbI
. Hukenesrle cruiaBhl

. MeTtannel 1 CIijIaBbl ¢ OCOOBIMH CBOMCTBaAMH

. Kepamnueckuie 1 KOMIO3UIIMOHHBIE MaTEpUAIbI

. AucnepcHO-yIIpOYHEHHBIE KOMIIO3UIIMOHHBIE MaTEPHaIbI

. lucriepCHO-yIIpOYHEHHBIE BOJOKHHUCTBIE KOMITO3UIIMOHHBIE MATEPUAIIBI




CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[1nanupyemsble pe3ynbTaThbl

O11eHOYHBIE CPEACTBA
oOyueHus p

22. CnnaBsl € TOCTOSTHHBIM MOJlyJIEM YIPYTOCTH

23. MeTaibl ¢ TaMATbIO0 (hOPMBI

24. PanualinoOHHO-CTOMKHE MaTepUaIbI

25. AMopdHBIC METAITMYECKHIE CIIIaBBI

26. CnoucTble KOMITO3UIIMOHHBIE MAaTEPUAIIbI

27. Martepuaisl CO ClieMaIbHBIMA MarHUTHBIMH CBOMCTBAaMHU
28. HaHoCTpyKTypHBIE MaTepHUAIIbI

29. HanomaTepuaisl co crieliMaibHBIMH (PU3MYECKIMH CBOWCTBAMHU
30. TepmorutacTUYECKHE MIIACTMACCHI (TEPMOILIACTHI)

31. TepMOopeakTUBHBIC IJIACTMACCHI (PEAKTOILIIACTHI)

32. CTpyKTypa NOJIMMEPHBIX, ONOJIOTHYECKUX U YITIEPOAHBIX HAHOMATEPHUAJIOB
33. MexaHn4ecKkre CBOMCTBAa HAHOMATEPHAIOB

34. OcHOBHbIE METO/IbI MOTYUYEHUSI HAHOMAaTEPHUAIOB

35. [NomumepHBIEe MaTepUaTbl

36. OyHKIMOHAJIBHBIE TTOPOIIKOBbIE MaTEPUAIIbI

37. KoHCTpYKIIMOHHBIE TOPOIITKOBBIE MATEPUAITBI

38. AHTU(PUKLIMOHHBIE TOPOLIKOBBIE MAaTEPUAIIBI

39. ®pUKINOHHBIE TOPOITKOBBIE MaTEPUAITBI

40. MeTamnnyeckre U KOMIIO3ULIMOHHBIE TTOKPBITHS

41. CuHTeTHYECKHUE CBEPXTBEP/AbIE MaTepUAIIbI U TOKPBITUS
42. MHOro(yHKIIMOHAJIbHBIE TOKPBITUS

YMmeth Bri6upaTth cxembl, 000py- JlaGopaTopHas padora Nel

JOBaHHWE, HMHCTPYMEHTHI, OnpeneneHue cBOWCTB MaTepHAJIOB

TEXHOJIOTHYECKYIO  OCHa- Lenb paboter: 3ydeHne METOMK M TPHOOPETEHNE HABBIKOB OTPEACTICHHS TBEPJOCTH MaTEPUAIIOB.

cTKy. Ha3zHauaTh pexumbl 3amaua: [IpoBenenne UcIbITAaHUN Ha 00pa3lax pa3MTUYHBIX MAITMHOCTPOUTEIBHBIX MAaTEPHUATIOB U OMpeserie-
00pabOTKH 171 OCHOBHBIX | HUE TTOKa3aTeNIeld UX TBEPAOCTH 3aIaHHBIMUA METOIaMH.

MPOIIECCOB U olepaunui MarepuanbHoe obecrieueHue

dhopmoobpazoBanus. Bri- O6opynoanue: Trepnomep bpunemns, TBepaomep Poksenia, 0OTCU€THBIN MUKPOCKOII, IIITAHT €HIIUPKYJTh.
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

MOJHATh PAacyeThl IO pe-
KUMaM pe3aHus

Marepuainsl: 00pa3ibl METALIOB C Pa3IMYHON TBEPIOCTBIO.

O01m11e MoIoKEHHS

Ilon meepoocmuvio noHMMaeTCsl CBOMCTBO ITOBEPXHOCTHOT'O CJIOS. MaTepuaa CONPOTUBIISITCS YIPYTod U Iuia-
CTHUYECKOU NeopMaliy WM Pa3pyIICHUIO MPH MECTHBIX KOHTAKTHBIX BO3JICMCTBHUSX CO CTOPOHBI JIPyroro, 6oiee
TBEPJIOTO U HE MOJIYYaIOIIero OCTaTOuHON Aedopmaruu tena (undenmopa) onpeeieHHON (GopMbl U pa3MepOB.

WcnpiTanns Ha TBEpAOCTh OTJIMYAIOTCS IPOCTOTOM, BBICOKOM MPOU3BOIUTENILHOCTBIO, OTCYTCTBUEM pa3pyllie-
HUsS 00pa3iia, BO3MOKHOCTBIO OLICHKH CBOWCTB MOBEPXHOCTHBIX CJIOEB HAa MAJIOH IUIOLIA/H, JETKO yCTaHABJINBAaEMOM
CBS3bI0 PE3YJIBTATOB C IAaHHBIMH JIPYTMX UCIBITAHUN.

B 3aBHCHMMOCTH OT CKOPOCTH HPUIIOKEHUSI HArpy3KH CIOCOOBI ONpe/ieeHusl TBEPAOCTU ACIAT Ha cmamuye-
cKue ¥ OuHamuiecKue, o croco0y MPUIIOKEHHs HAarpy3Ku - Ha METOJIbI 80A6IUSAHUS, YAPananus U yoapa, a 1o Bpe-
MEHHM BBIJCPXKKH 0]l Harpy3KOH - Ha kpamkoepemennvie N Onumenvhvle. Hanbompliee pacnpocTpaHeHue MOTyqdrniIn
METO/BI, B KOTOPBIX MCHOJIB3YeTCs] MPUHIIMIT CTATUYECKOTO BIABIMBAHUS MHJICHTOPA HOPMAIBHO IOBEPXHOCTH 00-
pasia ¢ kpatkoBpeMeHHbIM (10-30 ¢) npuinoxeHneM Harpy3Ku Ipu KOMHATHOM TeMIieparype.

[Ipn ucnelTaHUK HAa TBEPAOCTh OYEHb BA’KHO MPABHJIBHO MOATOTOBUTH NMOBEPXHOCTHBIN CJIOH 00pasia, Bce
MOBEPXHOCTHBIE JIePEKTHI (OKaIMHa, BBIOOWHBI, BMATUHBI, TpyOble PUCKH U T.J.) JOJDKHBI OBITH yJalleHbl. YeM MeHb-
11e MIyOMHA BJABIMBAHUS MHAECHTOPA, TEM BbIlIE TPEOyeTCsl YUNCTOTAa UCHBITYEMON MOBEPXHOCTH, TEM 0o0Jiee KecT-
KHe TpeOOBaHMsI K TEXHOJIOTHH MOJITOTOBKH 00pas3IioB.

Harpyska nmpuiaraercs 1no ocu BIABIMBAaEMOIO MHJEHTOpA MEPHIEHAUKYIISIPHO K UCHBITYEMON MOBEPXHOCTH,
JUISL 4EeT0 3Ta MOBEPXHOCTH JI0JKHA OBITh CTPOTo MapasuiesibHa OMOPHON MOBEpXHOCTH Npubopa. Hemmockue o6pasiibl
KpENsT Ha CIEeUAIbHBIX OMIOPHBIX CTOJIMKAX, BXOSAIINX B KOMIUIEKT TBEPIOMEPOB.

Omnpenensist TBEpAOCTh BCEMU METOJaMU (KpOMe METOa U3MEPEHHUSI MUKPOTBEPIOCTH) U3MEPSIOT CYMMapHOe
COIMPOTHUBIIEHNE METAJUIa BHEJPEHUIO B HErO MHACHTOPA, YCPEAHSIONIEEe TBEPIOCTh BCEX UMEIOIIUXCS CTPYKTYPHBIX
cocrapisonux. [loaTroMy nosmydaronuiicss OTnedaTok A0JKEH ObITh MO pa3MepaM 3HAYUTENbHO OOJBIINM pa3MepoB
3epeH OTJENbHBIX CTPYKTYPHBIX COCTaBISIOLIUX HCIBITyeMOro Meramia. Hemz0exxHble pa3nuuusi B CTPYKType pas-
JMYHBIX Y4acTKOB 00paslia MPUBOJAT K pa30poCy MOJydaeMbIX 3HAYEHHUH TBEPJIOCTH, KOTOPBIH TeM OoJblle, 4eM
MEHBIIIE pa3Mep OTIeYaTKa.

Onpenenenne TBEpAOCTH 110 MeToAy bpuHensa

[Ipu crangaptHom (I'OCT 9012-59) uzmepenun TBepAocTH 1o bpunemno cranpHOM mapuk auamerpom D
BJIABJIMBAIOT B UCHIBITYeMON 00pasell o1 MpUI0KEeHHOM onpe/ieleHHOe BpeMsi Harpy3koit P, mocne cHATHs Harpy3Ku
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

U3MEPSIOT AUaMETP OCTaBIIETrocsl Ha MOBEPXHOCTHU oTmeyaTka (puc.l).

Puc.1. Cxema usmepenust TBepI0CTH 0 MeToay bpunesns:
P - marpy3ka B H (krc); D - muametp mapuka, Mm; d - TMMeTp oTieyaTka, MM
JlmameTp oTreyaTKka MOJy4aeTcss TEM MEHbINE, YeM BBIIIE CONMPOTHBIICHHE MaTepuana oodpasua aedopmanu,
npousBoauMoii uHAeHTopoM. HYucno tBepaoctu o bpunemto (HB) ects oTHOmEeHNe Harpy3ku P, nelicTByromeii Ha
1apoBOM MHAEHTOp auameTpoM D, k mmomany F mapoBoi MOBEpXHOCTH OTIEYATKA!
7B - [ 2P
F ;ZD(D—'\!DE —GQ}’(l)

5B = P
(1= fi—(d /D)) @)
)

Otnomenne d/D nmognepxuBaroT B npenenax 0,2-0,6. Jlng momydeHus: oTrnedaTrka ONTUMAIBHBIX Pa3MEpOB
HE00X0/IMMO MPaBWIIBHO MOA0OpaTh COOTHOIIEHHE MEXAY Harpy3kod M JuUaMeTpoM Ilapuka. PekoMeHayemble Ha-
IPY3KH U IMaMeTpbl MIapuKoB Juist onipeneneHust HB paznuunbix Metannudeckux Matepuainos ¢ yaetoM ['OCT 9012-
59 npuBeneHs! B Tabnure 1.

Pexomenyemoe Bpemst BbIIEp>KKH o0Opa3iia 1o Harpy3koi uist ctaneit 10 ¢, 1uist IBETHBIX METaJlJIOB U CIlia-
BoB 30 ¢ (mpu P/D2=10 u 30) unu 60 ¢ (nmpu P/D2=2,5). 3nas 3ananHble npu ucnbitanud P unun D u u3mepus c no-
MOIIBIO OTCUETHOTO MUKpocKona d, Haxoaat uncio TBepaocTy HB no crannapTHbIM Tabaumam.

IIpu ucnonp30BaHUM IAPOBBIX MHAECHTOPOB AuaMeTpamu 2,5; 5 u 10 MM, BBIOIHIEMBIX U3 CTaJIEH C TBEPAO-
cteio He MeHee 8500 MIla, Mo>kHO HCTIBITBIBATh MaTepuaisl ¢ TBepaocThio oT HB 8 mo HB 450. I1pu 6omabimeit TBep-
JIOCTH o0pa3la MapuK-UHAEHTOP OCTaTOYHO jAedopMupyercs Ha BEIMUYMHY, NMPEBBIIIAIONIYIO CTaHIAPTU30BAHHBIH
JIOITYCK, ¥ TIOKa3aHHs TBEPJOCTU UCKAXKAIOTCSI.
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CTpyKTypHBI
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

VY MasomacTU4YHbIX METAJUIOB U CIUIaBOB Koppeisuus HB u S, MOXeT oTcyTCTBOBATh: BBICOKAs TBEPIOCTH
YaCTO COYETACTCS C HU3KUM IPEEIIOM MPOYHOCTH. DTO BIOJIHE €CTECTBEHHO, €CIIH YUECTh COBEPIICHHO Pa3HbIA (u-
3MYECKUH CMBICI 3THX XapaKTePUCTUK Ui XPYINKHUX MarepuanoB. Ilpenen NpoyHOCTH TaKuX MaTepHaoB OIM30K K
HMCTUHHOMY COIIPOTHBIIEHUIO pa3pylieHuto, a HB octaercs kpureprem cOnpoTUBISEMOCTH 3HAUUTEIBHOM IIacTUY e-
CKOM JleopMaliuy B yCIOBHSIX 00Jiee MATKOM CXeMbl HAaIPSYKEHHOTO COCTOSTHHUSL.

Jiist m3MepeHust TBEpJOCTH 10 MeToAy bpuHeis ucrons3yroT crienuansabie npubops! tuna T, npuHmmmu-
aJIbHasi cXeMa KOTOpOro IpUBEJeHa Ha pHC.2.

[TpuGop cMOHTHpPOBaH B MacCHBHOW craHWHe. Ha mogbeMHOM BUHTE 2, MEpEeMEIAIONIeMcsl IPH BPAICHUN
MaxoBHKa |, yCTaHaBIMBAIOTCS CMEHHbIE OMOPHBIE CTOJIMKY 5 JUIsl UCTIBITYeMbIX 00pa3loB. B BepxHeil yactu ctaHu-
Hbl PACIIOJIOKEH IIMHUHJENb 6, B KOTOPbIA BCTaBIIAIOT CMEHHbIE HAKOHEUHUKU C IIAPUKAMU Pa3HbIX JUAMETPOB
(cM.1a6m.3). llInunaens onupaercss Ha NPYKUHY 9, MpeaHa3HAUCHHYIO JJIs MPUIOKEHUS K 00pasily IpeaBapUTelb-
Hoit Harpy3ku 1000 H g yerpanenus cmenieHuii oopasua Bo BpeMs ucnblTaHuil. OCHOBHAs Harpy3Kka Ipuiaraercs
yepe3 CUCTeMy pblyaroB. Ha JyIMHHOM miiede OCHOBHOTO pbluara 15 pa3MerieHa MmoJiBecka, Ha KOTOPYIO HakJa/IbIBa-
10TCsl CMEeHHBIE Tpy3bl 18. KomOunamment rpy3oB MOxHO 3a1ath Harpy3ku ot 625 no 30 000 H (cm.tab6n.3). Bpamie-
HUE Baja AJIeKTpoJBUratesns 21 mocpeacTBoM 4epBAYHOU Mepenadyn coobmiaercs maryHy 19, oH omyckaercs, U Ha-
rpy3Ka repenaercs Ha WIUHAEIb Tpudopa.
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Puc.2. Cxema mpubopa TIHI-2 mys onpenenenus: TBepAOCTH 1o bpuHemtto:
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CTpyKTypHBI
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

IIponomKUTENbHOCTh MCIIBITAHUS 33Ja€TCsl MepeBUKHBIM ynopoM. Korja maryH 1oxoauT 10 Hero, cpaba-
THIBAET KOHLIEBOW MEPEKIII0YATENb U 3JIEKTPOBUTATENIb HAUMHAET BPALIAThCs B OOPATHYIO CTOPOHY, IIATYH MOJIHU-
MaeTcs, U Harpy3ka CHUMaeTcs co mmnuHesnsd. [1o Bo3paleHuio maryHa B UCXOAHOE MOJI0XKEHUE IEKTPOJBUTaTellh
ABTOMATHYECKH BBIKITFOYACTCS.

[Topsinok BeINOIHEHHS pabOThI

1. Ilo naHHOMY METOAMYECKOMY IMOCOOMIO M3YydaeTCcs METOAMKA ONPENCICHUS TBEPAOCTH U MPOU3BOAMUTCS
3HAaKOMCTBO C UCIOJIb3yEeMbIM 000PYJOBAHUEM.

2. Ilo marepuany obpasma corimacao 'OCT 9012-59 u3 Tabmn.1 BeIOMpaeTcs quaMeTp MapuKa-uHIAECHTOpA U
koaduiment K (oTHoOLIEHNE HArPy3KH K KBaIpaTy IuaMeTpa MIapuKa-uHIACHTOPA).

3. [IpousBoauTcs MpoBepKka HA MUHUMAJIbHYIO TONILMHY UCTIBITYyeMOro oopasua (cm.1abin.3). [Ipu HecooTBeT-
CTBMM MEHSIOTCS TUaMeTp LIapuKa U Harpyska.

4. YcraHaBIMBAIOTCS BRIOpaHHBIC HHIICHTOP U HAarpy3Ka.

5. IlpousBoauTCs BaBIUBaHKE MIapHKa B UCIIBITYEMBbIH 00pasell.

6. C nmomorpto orcueTHoro Mukpockona MIIb-2 onpenensiercs quamerp oTneyarka.

7. 1o ¢popmynam 1 u 2 unu u3 TaGNUL ONpeesisseTcs 3HaYeHUE TBEPAOCTH.

Omnpenenenne TBEpAOCTH 1O MeToTy PokBerna

Puc.3. Cxema usmepenus tBepaocTu mo Poksemny

IIpu usmepeHnn TBEpIOCTH MO POKBENTYy MHACHTOD - alMa3Hbld KOHYycC ¢ yriioMm npu Bepmuze 120° (I'OCT
9013-59) u pagmycom 3akpyrieHus 0,2 MM WM CTATBHOU mapuk gquameTpoM 1,5875 mm (1/16 mroiima) - BaaBImBa-
ercs B oOpasell Moj JAeiicTBHEM JIBYX MOCIEJOBATENbHO MpHJIAraeMblX Harpys3ok: npensapurenbHoil PO u oOmieit
P=P0+P1, rae P1 - ocHOBHas Harpy3ka. Cxema onpeneneHns TBEpAOCTH o PokBely npy B/IaBIMBaHUU AJIMAa3HOTO
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

KOHYca IIpHUBe/IeHa Ha puc.3.

CHauvana MHIEHTOP BIABIMBACTCSA B MMOBEPXHOCTHh 00pa3ia moj npeaBaputensHoi Harpyskoir P0=100 H, xo-
TOpasi He CHUMAeTCs 10 KOHIIA UCIIBITaHUs, YTO TIO3BOJISICT OBBICUTH TOYHOCTh UCTIBITAHUH, T.K. UCKIIIOYAET BIUSHUE
BHOpAIHMA M TOHKOTO MTOBEPXHOCTHOTO cios. [lox Harpy3koi PO uaaeHTOp morpyxaercs B oopaser Ha riayouny ho0.
3areM Ha oOpaszel] nojaercs nonHas Harpy3ka P=PO+P1, rmyObuna BnaBnuBanus yBenuuuBaercs. [locnenuss mocne
CHATUSI OCHOBHOM Harpy3ku P1 (Ha nHIEHTOp BHOBB JEUCTBYET TOJBKO MpenBaputTenbHas Harpy3ka P0) onpenensier
yrcno TBepaocty no Poksemty (HR). Uem 6ombiie rmyOuna BaaBnuBanus h, tem Mensblie yucio tBepaoctu HR.

TBepromep PokBerna aBTOMAaTHYECKU [TOKA3bIBA€T 3HAYEHUS YKCIIAa TBEPAOCTH B YCIOBHBIX €JUHHIIAX 10 OJ-
HOM u3 Tpex mKkai - A, B u C u coorBerctBenHo onu o6o3Hauatorcsa kak HRA, HRB u HRC. Bribop mikansr mpous-
BOJAUTCS 110 NpEeABApUTEIbHO U3BECTHOM TBEPAOCTH MaTepualia no bpunemto.

CymiecTBeHHOE 3HauY€HUE MMEET TOJIIMHA UcIbITyemoro obpasua. [locie 3amepa TBepaocTH Ha OOpaTHOM
CTOpOHE 00pasiia He JOJKHO OBITH CJIEIOB OTIeyaTka. B 1a0n.6 gaHsl MUHUMAJIbHBIE TOJIIUHBI 00pa3IOB B 3aBUCH-
MOCTH OT 0KHJAA€MOU TBEPIOCTH.

Bo Bcex cinyuasx usmepeHuil 3HaueHue MpeABapuTeIbHON Harpy3ku noctostHHo U pasHo PO=100 H.

Uurcno TBepAOCTH BhIpakaeTcs: (hOpMyIIaMu:

HRC (HRA )=100 —¢ 4
HRB =130-¢ (g

rjie (0,002 - 1iena geneHus MIKaIbI HHAXKATOpa TBepaoMepa PokBeria).

Taxum obpazom, eauHMLIAa TBEPAOCTH Mo PokBemty O6e3pa3mMepHasi BETMYMHA, COOTBETCTBYIOIAS OCEBOMY Ii€-
pememenuto naaeHropa Ha 0,002 mm.

Cy1iecTByeT HECKOJBKO TUIIOB MPUOOPOB AJIsi M3MEpPEHUs TBEpAOCTH 1Mo PokBeily, HO NMpPUHIHMIHAIbHBIE
cxeMbl ux paboTel aHanornunbl. Ha puc.4 npusenena cxema npudopa tuna TK.

Ha cranune 14 ¢ oqHOM CTOPOHBI pacIlONOKEHbI IBE CTOMKHM 16, KOTOpBIe oaepkuBaroT nnonepeunny 1. C
JPYrOM CTOPOHBI, B HAaINIpaBJIsitolIel BTysKe 13 co mmoHkoi 12 noMenieH nogbeMHbIN BUHT 17, HA KOTOPOM yCTaHaB-
JUBAIOT B 3aBUCUMOCTH OT (popmbl 00pasia pa3inyHble onopHble cToauku 21-23 u 10. BuHT co cronukom u obpas-
IIOM MOJAHMMAIOT BpamieHneM maxouuka 11. [IpenBapurenbHyro Harpy3ky K o0Opasily NpHKIa bIBAlOT IUIHHIpUYE-
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CKOM MpyXuHOM 19, neicTByrolei HenmocpeaAcTBeHHO Ha mmnuHaeb 20. ['py30Boii peiyar BToporo poja 4, pacmnoJio-
JKEHHBIN Ha nonepednHe 1, umeer onopsl Ha npusMe 8. K juiMHHOMY miiedy pblyara nojBeIuBaioT rpy3sl 15. B He-
paboueM I0JI0’KEeHUH ITpUOopa prlyar ONUpPaeTcst Ha MOJABECKY 2 U Harpy3Ka Ha LIMHUHJEIb He JeHCTBYET.

Jl1g IpuIioKeHust OCHOBHOM Harpy3Ku 0CBOOOKIAI0T pyKosTKY 5. IIpu 3Tom noasecka 2 BMecTe ¢ ppluarom 4
IUTAaBHO OITYCKAETCsl U MOCIEAHUI AeHCTBYET Ha INUH/ENb. Phluar omyckaercs I1aBHO 6jaroiaps MaciIssHOMY aMop-
THU3aTopy 18, Mo3BosIsIIOIIEMY PEryIMpoBaTh CKOPOCTh MPHIIOKEHHUSI OCHOBHOM Harpy3ku BpaiieHueM mroka 3. Co-
OTHOILLIEHUE TJIeY y Ipy30BOro peiyara 1:20 v mo3ToMy J€UCTBUTENIbHBIA BEC CMEHHBIX I'Py30B B 20 pa3 MEHbILIE UX
YCIIOBHOTO Beca.

JIBm>KeHHME OT LIMMHJIENS K CTpelIKaM HMHIUKaropa 9 mepenaercs pblyaroM /7 ¢ COOTHOLIEHWEM Iuied 1:5.
[Tpu3ma mnuHAeNns ynupaeTcsl B BUHT 6 Ha pblyakke. BuHTOM 6 perynupyercs HaTsbKeHUe npykuHbl 19, co3naromeit
IIPEIBAPUTEIIBHYIO HATPY3KY.

N3 paccMOTpeHHONW METOAMKHU ONpEeNieHUs: TBEPAOCTH 1o PokBemly BUAHO, YTO 3TO elle OoJiee ycIoBHAas
xapakTepuctuka, yeM HB. Hanuune pa3nuuHbIX mKan TBEpAOCTH, onpeaesseMoe 0e3 reoMeTpUIecKoro nogoous ot-
MI€YaTKOB, YCJIOBHBIN U Oe3pa3MepHbIN YMCIIEHHBIH pe3y/IbTaT UCTIBITAHUS, CPABHUTEILHO HU3KAasl YyBCTBUTEIBHOCTh
JienarT MeTo, PokBesuia uiib CpeCTBOM YIPOLUIEHHOIO TEXHUYECKOI0 KOHTPOJIS. B 3aBOCKMX yCIIOBUSAX €r0 LEH-
HOCTb BeNIMKa Oyiarojapsi MpoCTOTE, BBICOKOW NMPOU3BOAUTENBHOCTH, OTCUETY YUCEN TBEPAOCTH MPSAMO MO MIKaje
nprbopa, BO3MOXKHOCTH MTOJTHON aBTOMAaTHU3alluU UCTIBITaHUS.

[Topsnox npoBeaeHust paboThI

1. ITo naHHOMY METOAMYECKOMY MOCOOWIO M3y4yaeTcss METOJAMKA OIpeNesIeHUs] TBEPIOCTU M MPOU3BOIUTCS
3HaKOMCTBO C UCII0JIb3yEMbIM 000py10BaHUEM.

2. ITo matepuany oOpaslia ¢ ykazaHHEeM OpPHUEHTHPOBOYHOM TBepAOCTH 1o bpuHemmo 3 tabn.5 BeiOMpaercs
HIKana.

3. Ilo Tabn.6 yrouHseTcs TOJNIIMHA 00pasLa.

4. Ilepen HauaIOM MPOBEICHUS U3MEPEHUI TPOBEPAETCS UCIPABHOCTH 00OPYI0BaHUS.

5. IlpoBoasiTCs M3MEPEHUs TBEPAOCTH U Pe3yabTaThl 0(POPMIISIOTCS B BUJIE Ta0.7.
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Puc.4. Cxema npubopa tuma TK 11 nsmepenus teepaocty o Poksery:

1 - nomepeunna; 2 - moaBecka; 3 - muToK; 4 - pbluar, 5 - pykosTka; 6 - BUHT;
7 - poruar; 8 - mpusma; 9 - unaukarop; 10, 21, 22, 23 - ctonuku onopuseie; 11 - maxoBuuok; 12 - mmonka; 13 - BTynka
HaIlpaBJIAOLLIAs; 14 - CTaHUHA; 15 - IPY3bl;

16 - croiika; 17 - BUHT mogbeMHbIN; 18 - amopTu3aTop Macisuslif; 19 - npyxuna; 20 - ImuHAETb

Omnpenenenne TBEpIOCTH 110 MeTOAY Bukkepca

[Ipu crangaptHOM M3Mepenun TBepaoctu no Bukkepey (I'OCT 2999-75) B noBepxHOCTh 00pa3lia BaBiIMBa-
eTcs aJMa3HbIil MHIEHTOP B (opMe YeThIpEeXIPaHHON IHUpamMHJIbl ¢ YoM Ipu BepimmHe a»136°. Ilocne ynanenus
Harpy3ku
P (10,1000 H), neiicrBoBaBiieii onpeaeaenHoe Bpems (10-15 ¢), u3amMepstfoT AnaroHab otmnevaTka o, ocTaBIierocs Ha
MOBEPXHOCTU 00pas1a.

UYucno tBepaoctu HV onpenensitor o dhopmyre:

“
gy =0

& (5)
rae P - Harpy3ka B Kre, O - JAiHa THaroHaiy OTIeYaTka B MM.
Yucno TBEpIOCTHU 3amuchIBaeTCs 6e3 eAMHUL u3MepeHus, Hanpumep, 230 HV. Eciau uncio tBeprocTu BbIpa-
xatoT B MIIa, To mocne Hero ykasslBaroT eAMHULYY n3Mepenus, Hanpumep, HV=3200 MIIa.
OTHOCHUTENBHO HEOOJNBIINE HAPY3KU U Majas ITyOWHa BJIABIMBAaHUS WHAECHTOpA 00YyCIaBIMBAIOT HEOOXOAH-

MOCTbH 00Jiee THIATEeIbHOW MOJIrOTOBKM MOBEPXHOCTH, YEM IPU U3MEpEeHUH TBepAocTu no bpunemno. O6pasibl, Kak
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MIPaBUJIO, MOJIUPYIOT, C HOBEPXHOCTU CHUMAETCS HAKIIEIL.

W3mepenus ocymecTBisioT Ha npubopax mapku TII, mpuHIMNUanbHas cxeMa KOTOpPOTo IMpUBEACHA Ha pUC.S.
[Ipubop cmoHTHpOBaH Ha ctanuHe 1. OOpasen MoMenaT Ha OMOPHBIA cTONMHMK S. Harpyska npumnaraercst K MHACH-
TOpy 6 Yepe3 YCTAaHOBIICHHBINM Ha IpU3Max pbryar. Peruar ¢ moaseckoi 14 6€3 CMEHHBIX TPpy30B 15 obecrieunBaeT Mu-
HUMaJIbHYIO Harpy3ky 50 H.

woon 2o

-3 21 |- - 22 1]

Puc.5. Cxema npubopa TII ans onpenenenus TBepoctu no Bukkepey:

1 - cranuHa; 2 - megaNb TPY30BOTO MPUBOJIA; 3 - MAXOBHUYOK; 4 - BUHT MOJBEMHBIN; 5 - CTOJHMK OMOPHBIN;
6 - uHAeHTOp; 7 - pYKOATKA; 8 - WMUHAETb;, 9 - MMNHUHIEIb NPOMEXYTOUHbIH; 10 - MUKPOCKON M3MEPUTENbHBIH;
11 - npusma; 12 - peruar; 13 - mteips; 14 - moasecka; 15 - rpy3sl cMeHHbIE; 16 - MIMUHAETL MYCTOTENbIN; 17 - pbruar
JIOMaHHbIH; 18 - BUHT perynupoBouHslif; 19 - amopTtu3zatop Macisuslii; 20 - py3; 21 u 22 - peiyary; 23 - pykosaTka

[Tocne ycranoBku oOpasiia Ha CTOJIMK 5 COBMEIIAIOT MEPEKPECTHE OKYIsIpa MUKpockora 10 ¢ Tem MecTom Ha
o0pasiie, TBepI0CTh KOTOPOTo HEOOXOIUMO U3MepHUTh. HaBOJIAT Ha Pe3KOCTh, YCTAaHABIMBAIOT UHICHTOP Haja o0pas-
IIOM, BKJIIOUAIOT MEXaHMU3M I'py30Boro npuBofa. [loka oOpaszer; HaXOIUTCS MOJ Harpy3KOW, TOPUT CUTHAJIbHAS JIaM-
MIOYKa, PACIIONIOKEHHASI B BEpXHEHW YacTH NepEeIHEN TaHENIN TBEPIOMEpA.

[locne cHATHA Harpy3Ku MOBOPOTHYIO TOJIOBKY MEPEBOASAT B TAKOE MOJIOKEHUE, YTOOBI MOTYYEHHBIN OTIHeva-
TOK BHOBb OBbUT BUJIEH B MHUKPOCKOIL. 3aTeM € MOMOIIbI0 OapabaHuuKa OKYJISp-MUKPOMETPA 3aMePSIOT JUIMHY IUaro-
HaJIM OTIeYaTKa.
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®u3nyeckuil cMbICT yucaa TBepaoctu no Bukkepcy ananornuen HB, Benuuuna HV Toxe siBisercs ycpen-
HEHHBIM yCJIOBHBIM HaNpPsHKEHUEM B 30HE KOHTAKTa MHJEHTOP - 00pasell U XapaKTepu3yeT OOBIYHO COMPOTHUBIICHUE
MaTepuaia 3HauuTeIbHOM TIaCTUYECKOU AeopMaluu.

Yucaa HV u HB 6imm3ku no abcomrotHoil Bemnuube ToJIbKO 10 400-450 HV. Bellre 3Tux 3HaY€HUNA METOL
bpunenns gaet nckakeHHBIE PE3yNbTAThl U3-32 OCTATOYHOM Jedopmanny CTalbHOrO MIapuKa. AJMa3Has ke Mmupa-
MuJIa B MeTozie Bukkepca mo3BoJisieT OnpeiessiTh TBEPAOCTh MPAKTHYECKHU JTIOOBIX METAJUTMUYECKUX MaTepualoB. Eie
0osee BakKHOE JOCTOMHCTBO 3TOTO METOJA - TEOMETPUUYECKOE T0J001e OTIEeUaTKOB MPH JTIOOBIX HArpy3kax, Mo3ToMy
BO3MOXXHO CTPOTrO€ KOJHMYECTBEHHOE COIMOCTaBIICHUE YHCeNl TBepAoCTH HV r00BIX MaTepuanoB, UCIBITAHHBIX MPU
pa3IMYHbIX HATpy3Kax.

Onpenenenre MUKPOTBEPAOCTH

MeTton onpeneneHuss MUKPOTBEPAOCTH MpelHa3HaYeH AJI OLEHKHU TBEPIOCTU OYEHb MaNbIX (MUKPOCKOMHYE-
CKHX) 00bEMOB MaTepHaAIOB. Ero MpUMEHSIOT ISl U3MEPEHUST TBEPIOCTH MEJIKUX JeTallel, TOHKOW MPOBOJIOKH MU
JICHTBHI, TOHKUX MMOBEPXHOCTHBIX CJIOEB, MOKPHITHIA U T.1. [ TaBHOE Ha3HaueHUE - OIIEHKA TBEPAOCTH OTACIbHBIX (a3
WJIU CTPYKTYPHBIX COCTABJISIFOIIUX CIUIABOB, & TAK)KE Pa3HUIIBI B TBEPAOCTU OTACIBHBIX YYACTKOB 3THUX COCTABIISIO-
IIHX.

[Ipu crangaptaom meroae uaMepenus MukporBepaoctu ('OCT 9450-76) ucnonb3yroT Yaile BCero, Kak U B
ClIy4ae OIpeleeHHs] TBEPIOCTH Mo BHUKKepCy, MpaBUIbHYIO YETBIPEXTPAHHYIO alMa3HYI0 MUPaMHIY C YIJIOM MPHU
BepiinHe 136°. DTa nupamua miaaBHO BAaBiIuBaeTcs B oOpasen npu Harpyskax 0,05-5 H. Yucno mukpoTBepaocTu
Hm, MIla, onpenensercs no ¢popmyie:

=1854 vzesi

Hnm, @, (6)

rae P - narpyska, H; d - quaronans ormedarka, 00bI9HO 7-50 MKM; d2/1,854 - muommaas 60KOBOI MTOBEPXHOCTH
MOJIY4YEHHOTO MUPAMHUAAIBHOTO OTIEYaTKa.

Uwmcno mukpoTBepoctr, Mlla, 3anmuceBaroT 63 eTMHUIBI m3Mepenus, Harpumep Hy, - 1050.

MuKpoTBep0CTh MACCUBHBIX 00pa3lioB U3MEPSIOT Ha MeTauorpaduieckux nummdax, IpUroToOBICHHBIX CIie-
UaIbHBIM 00pa3oM. [TyOuMHa BIaBIMBaHUSA WHACHTOpa MPH OINMpeacieHHH MHKpoTBepaocTH (d/7) cocraBiseT He-
CKOJIBKO MHKPOMETPOB U COM3MEPHUMA C TITYOMHOMW IMOJIy4aeMOro B pPe3ysbTaTe MEXaHWYECKOW NUTH(POBKU U MOIHU-
POBKH HAaKJICTIAHHOTO TTOBEPXHOCTHOTO CJIos. [109TOMYy METOMKa YJaJIeHHs 9TOTO CJIOS, MPOBOAMMAS 10 OJTHOMY U3
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TPEX METOJ0B (JEKTPONOIUPOBKA, OTXKUI FOTOBBIX HUIM(GOB B BaKyyMe MM MHEPTHOU aTMocdepe u riaybokoe Xu-
MHUYECKOE TPABJICHHE), UMEET OCOOCHHO BaKHOE 3HAUCHHE.

Jlis onpeneieHus MUKPOTBEPAOCTH MIPUMEHSIOT CEPUITHO BbITycKaeMblii nmpubop mapku [IMT-3 (puc.6, a).
Ha uyrynHom ocHoBaHuU | 3akperuieHa KOJOHHA 3 ¢ pe3p00il, a Ha Hell - KPOHIITEHH ¢ MUKPOCKOIIOM U HarpyXaro-
UM ycTpoiicTBoM. [l ycTaHOBKH KpOHILTEHHA Ha TpeOyeMoii BBICOTE CiIyKaT raiika 4 U CTONOpPHBINA BUHT. MUKpO-
CKOII COCTOHT M3 TyOyca 8, oKyJsip-Mukpomerpa 7, cMeHHOro oobektuBa 10 (40- mim 8-KpaTHOTO) H OCBETUTEIIEHOTO
ycrpoiictBa 9. lns rpy0oii HABOAKM Ha Pe3KOCTb MUKPOCKOI MOXKHO IE€pPEMEIaTh 110 BbICOTE€ OTHOCUTENBHO KPOH-
HIT€IfHA BUHTOM 6, CBSI3aHHBIM C PEEYHBIM yCTpoiicTBOM. [Ipex e ueM Bpamars BUHT 6, HEOOXOJMMO OCIIa0UTh BUHT,
PacIoJI0KEHHBIN HA NIPAaBOM 4acTU KpOHIUTENHA. J[11 TOHKOM HABOJKH HAa PE3KOCTh MUKPOCKOI IIEPEMEIAIOT B BEP-
TUKAJIbHOM HalpaBJIEeHUH BpalleHUEM MHKpOMeTpuuyeckoro BuHTa 5. K HukHel yactu TyOyca MUKpPOCKOIA IIPUKpe-
IUIEH MEXaHU3M Harpyxenus 14 (puc.6, 6). ['py3uku B Bue JUCKOB € IPOPE3sIMU HA/IEBAIOT Ha CTEp)KeHb 17, B HUXK-
HEM KOHIIE KOTOPOr0 KPEMUTCs ONpaBKa C aIMa3HbIM UHAEHTOpoM 16. CTepeHb NOJBEIIEH K KPOHIITEHHY Ha ABYX
riockux npyxuHax 20 u 21. IIpu noBopote pykoatku 18 Ha ceds cTepkeHb 17 0cBOOOXKAAETCS U NepeMeIaeTcst Mo
JIeIICTBHEM IpY30B BHU3, BJIaBIMBasi MHAECHTOP B IOBEPXHOCTH 00pa3ua.

Ha ocHoBanuu npubopa ycTaHOBIIEH IPEAMETHBINA CTOMUK 11, KOTOPBIM MOXKET epeMenaThes B IBYX B3aHM-
HO MEpHEeHANKYISPHBIX HalpaBiICHUSAX MPU MOMOLIM MHUKpoMeTpuueckux BUHTOB 12 m 13. Kpome Toro, cronuk
MOYKHO IOBOpauuBaTh PyKOATKOH 2 BOKpyr cBoeil ocu Ha 180°. J[nst HaHeceHMs oTmevaTka MCIBITYeMbI oOpa3zert
YCTaHABIIMBAIOT MOJ] MUKPOCKOIIOM M BBIOUPAIOT HA HEM MECTO, B KOTOPOM HEOOXOJUMO U3MEPUTH MUKPOTBEPOCTb.
3arem nepemernaroT oOpasell Tak, 4ToObl BHIOpAaHHOE MECTO 0Ka3aJIoCh MO OCTPUEM alIMa3HOI mupamubl (IIOBOpo-
TOM NpeAMeTHOro ctoiuka Ha 180° no ymopa). Ilocne BrnaBnuBaHus MHAEHTOpA M CHATUS Harpy3ku ¢ obpasua mo-
CJIEHUI BHOBB IIEPEBOJAT 10l MUKPOCKOII U U3MEPSIOT JJIMHY JUaroHajln OTIeyaTKa.

Jlis obecrieyeHUs: TOYHOTO 3aMepa MUKPOTBEPIOCTH MPUOOP JOJKEH OBITh THIATEIBHO IOCTHPOBAH. 3ajaya
IOCTUPOBKHM - TOUHOE COBMELICHHE ONTUYECKOW OCH C OChIO HAarpyXXEeHHsI IIPU IOBOPOTE IMPEIMETHOTO CTOJIMKA Ha
180°. MabiMu ciioBamMu, HEOOXOAMMO TOOUTHCS, YTOOBI OTIIEYATOK HAHOCHJICS UMEHHO Ha TOM MeCTe, KOTOpOoe OBLIO
BBIOpaHO MO MUKpOcKomnoM. LleHTpupyromee ycTpoiicTBO, MO3BOIIAONIEE NTepeMeIIaTh 00BEKTHB B TOPU3OHTAIBLHON
IJIOCKOCTH, MPUBOAUTCA B JIelcTBUE BUHTaMH 15 (cM. puc.6, a). Bropas 3a1aya 10CTUPOBKH - IpaBUiIbHAsl yCTaHOBKA
10 BBICOTE MeXaHU3Ma HarpyxeHus. [Ipu 3ToM octpue anmasa (cM. puc.6, 6) TOIKHO KacaThCsl IOBEPXHOCTU 00pas-
114, @ MUKPOCKOT C(POKYyCHpPOBaH Ha 3Ty MOBepXHOCTh. KOcTHpOBKa 10 BBICOTE OcyImiecTBisieTcs raikoit 19. Heo6xo-
JIMIMO JTOOUTBCS TAKOTO MOJIOKEHUs, YTOOBI 0€3 Harpy3KH Ha MOBEPXHOCTH HUIH(a U3 KaKOro-HUOYAb MATKOTO Me-
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Tajuia (Harmpumep, aTlOMUHUS WU 0JI0Ba) HE MOSBISUIOCH OTIevyarka, a nmpu Harpyske 0,005 H mosBuiics 661 oueHb
MaJIeHbKU# 0Tre4aTok. KOCTHPOBKY 1O BBICOTE MOYKHO NMPOBOAUTH HA TAJIOHE ¢ TOUYHO M3BECTHOM TBEPAOCTHIO (Ha-
npumep, Ha kpucramie NaCl). [lonHuMas win omyckas HarpyXaromuii MexaHu3M, He0OX0JUMO JOOUTHCS TOoyde-
HUS OTIIeYaTKa ¢ TAKOW JMaroHalibio, KOTopasi Obl COOTBETCTBOBAJIa MUKPOTBEPIOCTH TAJIOHA.

DaKTUYECKH METOJI MUKPOTBEPAOCTH - 3TO Pa3HOBHUJIHOCTh MeTo/la Bukkepca M OTJIMYaeTcst OT HEro TOJIbKO
UCTIOJIb30BAHUEM MEHBIIUX HArpy30K W COOTBETCTBEHHO MEHBIIMM pPa3MEpPOM OTIeyaTKa, MOATOMY (H3UYECKUI
CMBICT YKCJIa MUKPOTBEpIOCTH aHanorudeH HV.

TpeboBanus k oTueTy

1. Otyer BhINONIHAETCS Ha TUCTax Oenoit 6ymaru ¢popmatom A4 (297°210 MM) ¢ paMKOW U COOTBETCTBYIOLIHU-
MU IITaMIIaMHU.

2. B BoHOI yacTH yKa3bIBAIOTCS: 1Ie]Ib pabOThI, MPUMEHsSIEMOe 000pYI0BaHHEe, KPATKUE TEOPETUUYECKHE CBe-
JICHHS TI0 TEME.

3. IlpuBogsTCa CcBeAEHMs MO BBINOJIHEHUIO YKa3aHUM METONMKH: 0OOCHOBaHUS BbIOOpa BUAA HHJIEHTODA,
IKAJIBI, HATPY3KH U T.1.

4. [IpuBoasaTcs pe3yabTaThl 3aMEPOB B BUJIE TAOIHI] U KPATKHE BBIBOJIBI.

5. IIpuBOAMTCS CIMCOK MCIIOJIB30BAHHOM JINTEPATYPHI.

Puc.6. ITpu6op IIMT-3 ans u3mepeHust MUKpOTBEPIOCTH:

1 - craamna; 2 - pykoaTrka; 3 - KojoHHa; 4 - Taiika; 5 - MHKPOMETPUYECKUA BHHT;
6 - BUHT peeuHsblii; 7 - OKyIIp-MUKpOMETp; 8 - TYOyC; 9 - ocBeTuTeNnbHOE YCTpOUCTBO; 10 - cMeHHBIN 00bekTHB; 11 -
MPEAMETHBIA CTONUK; 12, 13 - MUKpoMEeTpHYEeCKUE BUHTHL, 14 - MeXaHU3M HarpyXeHus; 15 - BUHTbI HEHTPOBOYHBIE;
16 - onpaBka; 17 - ctepxkenb; 18 - pykositka noBopotHasi; 19 - raiika; 20, 21 - muiockue npy>KHHbI
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DJIEMCHT OueHouHbIE CPEACTBA
KOMIIETCHIIUH 00yueHus
KonTposibHbIE BOIPOCH
1. UTo moHUMAIOT 1MOJ] TBEPAOCTHIO MaTepuara.
2. Ha3Barh I0CTOMHCTBA UCIIBITAHUI HA TBEPJIOCTb.
3. Ha3Barb oCHOBHBIE CTIOCOOBI ONIPEIETICHUS TBEPOCTH MATEPUATIOB.
4. Yto Takoe UHACHTOP, U3 KAKUX MAaTEPUAJIOB OHU BBIMOJIHSIOTCS.
5. Ha3Batb TpeOoBaHUs, IPEABSBIIIEMbIE
Bnagets HaBbikamn  mpuMeHeHU

THIIOBBIX IPOIIECCOB, OIe-
panuii st popMoodpazo-
BaHUS JeTajiell MaIluH, a
TaKxe OCHOBHBIMH
METOJIaMU pEIICHUS pPa3-
JUYHBIX 3a]1a4

Ilpumepnoe npaxmuueckoe 3a0anusa 013 IKIAMEHA:

1.

2.
3.
4

Mertoabl pa3zpyluaromero KOHTpOos

Meto/1bl HEpa3pyIAOIIEro KOHTPOJIS

KoHTposb cpeACcTB TEXHOIOTUYECKOTO OCHALICHUS
[TaccuBHBIN KOHTPOJIb

ITK-2 crnocoOHOCTh UCITOIb30BaTh METOAbI CTAHAAPTHBIX HUCIIBITaHUH I10 OIIpCACIICHUIO (bHSHKO'MeXaHquCKHX CBOMCTB M TEXHOJOTHYECKHUX IMOKa3aTeIe MaTe-
pHUajioB U TOTOBBIX MAIIMHOCTPOUTCIIbHBIX H321€J'IHI71, CTaHAAPTHBIC MCTOAbI UX MMPOCKTUPOBAHHNA, TPOTrPCCCUBHBIC METOAbI OKCILTyaTallun I/ISIleJII/IfI

3HaTh

Mertoabl cTaHAapTHBIX UC-
MBITAHHI 110 ONPEICTICHUIO
(bU3UKO-MEXaHUYECKUX

CBOIMCTB M TEXHOJIOTHYE-
CKHUX IIOKa3aTeliell mare-
pHAJIOB, CTaHIAPTHBIE MeE-
TOJbI UX MPOEKTUPOBAHUS,
MPOTPECCUBHBIE  METOJIbI
JKCIUTyaTaluy U3AEIUI

IlepeueHp TEOPETUUECKUX BOIIPOCOB K IK3AMEHY:
Kakue BuibI mpon3BoICTBa MAIIMHOCTPOUTENBHBIX MaTEPUaAIOB CYIIECTBYIOT?
YTo OTHOCHUTCS K HHEProcOEperaoM MalllMHOCTPOUTENIbHBIM MaTepraiam?
Kakoe o0opynoBaHue UCHOIb3yeTCs JUIsl IPOU3BOICTBA MAIIMHOCTPOUTENBHBIX MaTEpUaIOB?
Mertannndeckue CruiaBbl
Knaccudukanus 4yryHon
benbie uyryHsl
Cepble 4yTryHbI
BbICOKOIIPOYHBIE YYT'YHBI
KoBknii uyryn

0. IlepenenbHblii YyryH

11. Knaccudukanms cranei

12. AJIOMUHUEBBIE CIIJIaBBI

HBOoo~NoTRWDNE
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

MeHEbI€e CIIJIaBEI

Tuta"oBBIE CIIaBbI

[TepBUYHBIN 1 BTOPUYHBIN TUTAH

MarHueBbI€ CIIaBbl

HuxkeneBslie criaBbl

MeTaJuibl ¥ CIUIaBBI ¢ 0COOBIMU CBOMCTBAMH

Kepamuueckne 1 KOMIO3ULUOHHBIE MaTEPUATIBI
JucnepcHO-ynpOYHEHHBIE KOMIIO3UIIMOHHBIE MaTepHUAaIIbI
JucnepcHo-ynpOYHEHHbIE BOJIOKHUCTbIE KOMITIO3UIIMOHHBIE MaTepUaIIbl
CruiaBbl ¢ TOCTOSTHHBIM MOJYJIEM YIIPYTOCTH

MerTaiibl ¢ TamMsIThio (GOPMBI

PannannoHHO-CTOMKME MaTEpHUAIIBI

AMop(dHBIE METATUTMYECKHUE CIUTaBbI

CrioucThie KOMIO3UIIMOHHBIE MATEPUATTBI

Marepuainsl co crieliMalbHbIMU MATHUTHBIMU CBOMCTBAMHU
HanocTpykTypHbIe MaTepuabl

Hanomarepuansl co ciennaabHbIMUA (PU3MUECKUMU CBOMCTBAMH
TepMorutacTuyeckue miacTMacchl (TEpMOILIacTbl)
TepMopeakTHBHBIE TIACTMACCHI (PEaKTOILIACTHI)

CTpyKTypa MOIUMEPHBIX, OMOJOTUYECKUX U YIIIEPOIHBIX HAHOMATEPHUATIOB
MexaHuyeckre CBOMCTBAa HAHOMATEPUAJIOB

OCHOBHBIE METO/IbI TIOJTYYCHHSI HAHOMATEPHUAJIOB

[TonumepHble MaTepUabl

OYHKITMOHATBHBIE TIOPOITKOBBIE MaTEPHAIIBI
KoHcTpyKIIMOHHBIE TOPOILIKOBBIE MAaTEPUAIIBI
AHTHQPHUKITHOHHBIE TOPOIITKOBBIC MAaTEPHAITHI

OpUKIMOHHBIE TOPOILIKOBBIE MAaTEPUAIIBI

Mertammaeckie ¥ KOMIO3UIIMOHHBIE TTOKPBITHS
CHUHTETHYECKUE CBEPXTBEP/IbIE MAaTEPHAIIBI M TOKPHITUS
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

84.Muoro(dyHKIIMOHAIbHBIE TTOKPBITHS

YMmeTn

Hcnonp3oBaTh METOBI
CTaHJIAPTHBIX HUCIBITAHUI
[0 ONpENENEeHUI0 (pU3NKo-
MEXaHUYECKHUX CBOWCTB H
TEXHOJIOTHYECKUX II0Ka3a-
TeJle MarepuayioB, CTaH-
JTApTHBIE METOIBI MX TMPO-
E€KTUPOBAHUS, nporpec-
CUBHBIE METOJIbI JKCILTya-
Tallu U30EINN

IIpakTnyeckas padora Ne 1

Onpenesnenue THNA NPOU3BOACTBA ISl JAHHBIX YCIOBHH.

Llenv pabomvi: HAYIUTHCS OTIPEACIATH TUI TPOU3BOJICTBA MAITMHOCTPOHUTEIBHOTO NPEANPHUITHS PACUETHBIM H
TaOJIIMYHBIM CIIOCOOOM.

3aoanue:

1 OnpenenuTs TUII TPOU3BOJACTBA MAIIMHOCTPOUTEIBHOIO IIPEAIPHUATHS COTJIACHO BBIIAHHOTO 3aJaHMsL.

2 Cnenatb BBIBOJI.

Meroanuyeckue ykazaHus

[Tox TIIOM IPOM3BOJCTBA MOHUMAIOT KOMILJIEKCHYIO XapaKTEPUCTUKY OCOOEHHOCTEN OpraHu3aluy U TEXHUY e-
CKOT'O YPOBHSI IIPOMBIIIJIEHHOIO IPOM3BOACTBAa. Ha TUII MalIMHOCTPOUTENBHOIO IPOU3BOICTBA OKA3BIBAIOT BIUSHUE
cienyronme GaKkTophI:

- YPOBEHb CIIELHAIN3aLUY;

- MacuTad Npou3BOJICTBA;

- CJIO)KHOCTb M YCTOWYMBOCTb HOMEHKJIATYPbI U3A€IUI; BBIIEISAIOT TpU OCHOBHBIE TUIIA IIPOM3BOACTBA:

- €IMHHUYHOE;

- CEpHUIHOE;

- MaccoBOe€.

Eounuunoe npouzsoocmeo npeaycMaTpuBaeT MITYYHBIH BBITYCK U3JIIUN pa3HOOOPa3HOM U HETIOCTOSTHHOM HO-
MEHKJIaTypbl OTPAaHUYEHHOT0 NMOTpebeHns. BaxHeilre 0coOeHHOCTH 3TOro TUIIA:

- MHOTOHOMEHKJIATYPHOCTb BBIITYCKa€MOM MPOAYKIIMH, 3a4aCTYI0 HEMOBTOPSIIOLIEHCS;

- opranu3anus padourx MECT M0 TEXHOJOTHYECKON CrelHaln3aliu;

- OTCYTCTBUE BO3MOYKHOCTH 3aKpEIUICHHs] OCTOSHHOW HOMEHKIJIATYphl JIeTajei, y3JoB, arperaroB, c6o-
POYHBIX M MOHTQ)XHBIX OIepanuii 3a pabounumu;

- HCIIOJIb30BaHIE YHHBEPCAIBHOIO 000PYA0BAHNS U TEXHOJIOIMYECKONH OCHACTKY;

- Hajuuue 00JIbIIOT0 00bEMa PYUHBIX COOPOUHBIX U JOBOJAOYHBIX ONEPALINL;

- TNPEUMYILECTBEHHAs! YHUCIEHHOCTh BBICOKOKBATM(PHUIIMPOBAHHBIX PA0OUYMX -YHHBEPCAJIOB, 3aHATHIX B MPOH3-
BOJICTBEHHOM IIpOILIeCCE;
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CTpyKTypHBI
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3ysibTaThl
oOyueHus

OneHouHble CpeCTBA

- OouiblIast ATUTEILHOCTD IPOU3BOICTBEHHOTO IUKIIA;

- 3Ha4YMTENIbHAs BEJIMYMHA HE3aBEPILICHHOTO MPOU3BO/ICTRA;

- Helenecoo0pa3HOCTh aBTOMATU3ALUH POLECCOB KOHTPOJIS KAYeCTBA H3ICIIHIA;

- OTHOCHTEJIBHO OOJIBIIINE 3aTPAThI )KUBOTO TPY/IA.

Ceputinoe npouszgo0cmeo NpeayCMaTpUBaeT OJHOBPEMEHHOE M3TOTOBJICHHE HM3/ENIUIl CEpUSMH IIMPOKOI HO-
MEHKJIATYPbI OJHOPOJIHOM IIPOIYKLIUH, BBITYCK KOTOPOU IMTPOJOJIKAETCS B TEUEHUH NTPOJLOJLKUTEIIBHOIO BPEMEHH.

Ioo cepueil nonumarom BBITYCK psijia KOHCTPYKTHBHO - OJIMHAKOBBIX W3/ICNHUIi, 3alIyCKAEMbIX B IIPOU3BOACTBO
HNapTHSIMH, OTHOBPEMEHHO WJIM TTOCIIEIOBATEIILHO, HEMPEPHIBHO B TCUCHHUE IIJIAHOBOTO MEPUO/IA.

BaskHeiiie 0COOEHHOCTH ITOTO TUIIA:

- IOCTOSIHCTBO OTHOCHUTEJIBHO OOJBIION HOMEHKJIATYPbl MOBTOPSIOIIECHCS NPOAYKLIMH, U3TOTOBISIEMON B
3HAYMTENILHBIX KOJIMUYECTBAX;

- cricnuajain3anus pa60q1/1x MECT IJIsA BBIIIOJIHCHUSA HECKOJIBKHX onepaum‘/’l, 3aKpPCIUICHHBIX 3a KOHKPCTHBIM
pabouuwm;

- TEepUOAMYHOCTb U3JIEINN cepusiMU, 00pabOTKa AeTajeil mapTHsIMu;

- mpeoOiagaHue CIenUaILHOTO 000PYIOBaHHS M CHIEIMAIEHOTO OCHAIICHHS;

- HaJIM4ue HE3HAUUTEIbHOT0 00bEMa PYUHBIX COOPOUYHBIX U IOBOJIOYHBIX ONEpaluii;

- MPEeUMYIIECTBEHHAsI YHCICHHOCTh PA00UMX CpeaHEel KBaTH(PUKAIIH;

- HE3HAYUTCJIbHAA JJIUTCIbHOCTD IMPOU3BOACTBCHHOI'O IMKJIA,

- aBTOMAaTH3aIsl KOHTPOJIS Ka4eCTBa H3TOTOBIISIEMOM MPOIYKIINH;

- TUMH3aLUs TEXIPOIIECCOB U OCHACTKH.

Maccosoe npouzso0cmeo XapakTepu3yeTcs HEMPEPhIBHOCTHIO H OTHOCUTENIBHO JUTUTEIBHBIM TIEPHOIOM H3TO-
TOBJICHUSI OTPaHUYEHHON HOMEHKJIATyphbl OJJHOPOIHOM MPOAYKLKHU B OOJIBIINX KOoJIU4YecTBax. MaccoBoe Mpon3BOACT-
BO - BbIcIIas (hopMa CIelUaTU3alnd MPOU3BOJICTBA, MO3BOJISIONIAs COCPEAOTAYMBATh HA TPEINPUATHN BBITYCK O/I-
HOI'0 WJIN HECKOJIBKUX THIIOPA3MEPOB OJHOMMCHHBIX I/I3)ICJ'II/H71.

Baxneiimme 0cOOEHHOCTH ATOTO THUIA:

- CTPOro yCTaHOBJICHHBIH BBITYCK HEOOJIBIIION HOMEHKIATYpPhI U3enil B O0JIBIIOM KOJINYECTBE;

- cnenuanu3anys padovrx MECT /sl BBIOJHEHUS, KaKk PaBUIIO, OHOW 3aKPETUIEHHOM OIepaium;

- pacroJIoXeHne pabovnX MECT B ITOPSIJIKE CIICIOBAHUS OIICPALIUiA;

- OOJBIION YAETBbHBIH BEC CIENUATBHOTO U CIICHATH3HPOBAHHOTO 000PY/IOBAHUS;
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BBICOKHM IMPOLCHT KOMINJICKCHO - MEXAaHU3UPOBAHHBIX U AaBTOMAaTH3WPOBAHHBIX onepaunﬁ;

MUHUMAaJIbHOE TIOJArOTOBUTEIIBHO - 3aKJIFOUUTENILHOE BPEMs Ha Ollepaluy;

pEe3KOe COKpalleHHe PYYHBIX padoT;

BBICOKAsI CTEIIEHb 3arpy3KH paboumx MeEcT;

MIPUMEHEHHE TPpyJa pabounX HEBBICOKOM KBaNU(UKAIIUU, BHITOTHSIIONINX 3aKPEIUIEHHYIO 32 KXKIBIM U3 HUX

OTIepaIHIo;

MCHbIIAA JINTCIBbHOCTb IPOU3BOACTBCHHOI'O HUKJIA IT0 CPABHCHHIO C C@pPIfIHHM;
HCHTpaIn3alusd yupaBJICHUSA IPOU3BOJCTBOM;

BBICOKH I YPOBCHb aBTOMATHU3allUH KOHTPOJISA Ka4CCTBA I/I3I[6J'II/II7I;

HUPOKOC MPUMECHCHUEC CTATUCTUICCKUX MCTOAOB YIIPABJICHUA IIPOU3BOJACTBOM.

OnpeneneHue TUNA NPOU3BOACTBA

Tun nmpowu3BOACTBA C OPTAaHU3AMMOHHON TOYKH 3PEHUS XapaKTEPHU3yeTCsl CPEIHUM YHCIIOM OIIEepaIlHii, BBITIOJI-
HSIEMBIX Ha OJJHOM pabodeM mecTe. TUl MpOU3BOACTBA OMPEENIIETCS ABYMs CIIOCO0OAMU: PACYETHBIM U TaOTHUHBIM.

Pacuemnvuii cnoco6 onpenenenus TUIa NPOU3BOJICTBA ( [0 paCUETHOM 3aBUCUMOCTH)

[TpunsTO CUUTATH, €CITU:

K3 = ot 20 10 40 - mpou3BOACTBO METKOCEPUNHOE;

K3 = 0110 10 20 - npou3BOACTBO CPEIHECEPUITHOE;

K3 =01 210 10 - npon3BOACTBO KPYIMHOCEPUHHOE;

K3 =1 - maccoBoe.

Tabauunsiii cnocob onpeneneHus TUIa MPou3BOACTBRA.

B 3aBucuMoCTH OT 00BbeMa BBIMTYCKAa U MacChl U3JIEIHI OMpeesieM THUIl IPOU3BOACTBA COTJIACHO JaHHBIX, KO-
TOpbIe MPUBOAATCA B Tabmue 1.

Tabmmma 1 - OpueHTHPOBOYHBIC JAHHBIC VIS OTIPEICIICHIS THIIA TPOM3BOJICTBA.

Tun npousBoa- Yucio o6pabaTbiBaeMbIX J€TalIel OJHOTO TUIIOpa3Mepa B rojl
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CTBa TSDKEIBIX Cpennux JIrkux
(maccori  Oomee (maccoit 10... (maccoit 1o 10kr)
100 xr) .100 kr)

Ennanunoe Ho 5 Ho 10 Jo 100
MenkocepuiiHoe 5...... 10 10....200 100... 500
CpennecepuiiHoe 100....300 200 500 500 5000
KpymHocepuiinoe 300....1000 500 5000 5000 50 000
MaccoBoe bonee 1000 Bbonee 5000 bonee 50 000

JlaHHbIe pEeKOMEHIAlUH 110 XapaKTepPUCTHKAM TUIIa TPOM3BOICTBA CBOAUM B TaliuIly 2.
Tabnuna 2 - XapakTepuCTUKH TUIIOB IPOU3BOJCTBA

Tun OpraHu3anroHHO - TEXHUUECKUE MPU3HAKHU TPOU3BOICTBA
[TpousBoncTBa II3HAKH [TPOU3BOJICTBA
Konuyect- Ucnons- Meron pac- Bun nBuxe- Koad- Cp
BO Jeraie-|3yeMoe 000py-|CTaHOBKM 00OpYy-[HHS peIMETOB |(pULIUEHT eHuM
ornepanui 3a-|1oBaHME J0-7I0BaHUsl MO |Tpyaa PUTMUYHOCTHU |pa3ps
KpETUIEHHBIX 32 pabouum MecTam POM3BOJICTBA |pabounx
pabodyrM MecToM
Ennu- Heomnpene- YHusep- TexHonoru- ITocnenoBa- He 06o0- 4-5
HUYHOE JIEHHOE canbHOE YecKuH TEIILHBIN nee 1,0
Cepuii- 2-15 YHusep- ITpenmeTHO- ITocnenoBa- He 06o0- 2-3
HOE cajgbHOE CO |TpyIIIIOBOM, TEJIbHO- nee 1,0
CHelUaNIbHON  [mpeaMeTHo- napajieNbHbIN, Ma-
OCHACTKOM, LEMTHON paJIEIbHBIN
CIeMU-aJIbHOE
Macco- 1 Crenun- IIpenmeTHO- Ilapamnens- 1,0 Brr
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CTpyKTypHBI

[1nanupyemsble pe3ynbTaThbl

JIEMEHT OneHouHble CpeCTBA
KOMIETEHINH 0byuenus
|Boe | |anproe |norounmrii | it | e 3-ro |
KonTpoJsbHbIe BOpochl
1 [JaTb onpeneneHue Tuma nponu3BOACTBaA.
2 Kakue Tunsl Ipou3BOACTBA XapaKTEPHBI ISl MATMHOCTPOUTENIbHBIX MTPEITPUITHIA?
3 JlaTh XapaKTepUCTHKY Ka)KJOT0 TUIIAa IPOU3BOJCTBA U MIPOBECTU CPABHUTEIHHBINA aHAIN3 (110 BBIOOPY).
4 Ha3zoBute 1Ba criocoba ompezesieHusl TUIa MPOU3BOJCTBA M YKaXHUTE, KAKOW M3 HUX HamOOJee TOUHBIH.
Ob6ocHyiiTe cBOE BbICKa3bIBaHUE.
5 Cdopmymupyiite moHsTHE KOIPPUITUCHTA 3aKPEILICHUS OIEPAIlUN M OOBSICHHUTE, JJI YEr0 €ro PacCUUTHI-
BAIOT?
6 UYemy paBeH (OpHEHTHPOBOYHO YHCICHHO) KOA((OUIIMEHT 3aKPEIUICHUS ONepanus Uil KaKI0ro THUIA TIPOU3-
BOJICTBA.
Bianers Hasbikamu ncnosib30BaHus

METOJIOB CTaHJAAPTHBIX HC-
MBITAHHUI 10 ONPECTIECHUIO
(U3UKO-MEXaHUYECKUX
CBOMCTB W TEXHOJIOTHYE-
CKHUX IIOKa3aTeliell Mmare-
pHAJIOB, CTaHJIAPTHBIX Me-
TOJOB HUX NPOEKTUPOBA-
HHSI, TPOTPECCUBHBIX Me-
TOHNOB DJKCIUIyaTalluu W3-
b1 (S3) 07071

o No O

IIpakTHueckue BONpOCHI:
MeTtoapl pa3zpylaroiero KOHTpoJIs
MeTo1p1 Hepa3pyIIaoIero KOHTPOJIsS
KOHTpOb cpencTB TEXHONOIMYECKOTO OCHALICHUS
[TaccuBHBIN KOHTPOJIb
Pedepar Boimonusiercs Ha popmare A4. B comepkaHuM MepedrcIuTh OCHOBHBIE METOIbI KOHTPOJIs. [lanee mon-
pOOHO omHcaTh OJIMH U3 YKa3aHHBIX CIIOCOOOB.
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0) Ilopsaaok mpoBeleHUs] MPOMEKYTOYHON aTTeCTALMH, MOKA3aTeJIH U KPUTEPHH
OllEHMBAHHUSA

[IpomexxyTouHass arrecralus IO JUCUUIUIMHE «MalIMHOCTPOUTENBHBIE MaTepUaIbl»
BKJIFOYACT TEOPETHYECKUE BOMPOCHI, ITO3BOJISAIOIINE OIEHUTh YPOBEHb YCBOEHHUS 00YJarOITUMH-
Csl 3HAHWI, W TMPAKTUYCCKUE 3aJIaHUs, BBISBISIIONINE CTENECHb CPOPMHUPOBAHHOCTH YMEHHUH U
BIIQJICHUH, IPOBOJUTCS B (popMe IK3amMeHa.

DK3aMeH 10 JaHHOW TUCIHIUIMHE TPOBOJUTCS B YCTHOH (opMe 1O dK3aMEHAIOHHBIM
OwmeraMm, KaXIbld U3 KOTOPBIX BKIIOYAET 2 TCOPETUYCCKUX BOMPOCA M OJTHO MPAKTUYCCKOE 3a-
JaHuE.

Kpurepuu onieHku (B COOTBETCTBUU ¢ (POPMUPYEMBIMUA KOMIETSHITUSAMH U TIJIAHUPYEMBIMU
pe3yibTaTaMu 00y4YeHUs):

[Ipu cnaye sk3ameHa:

— Ha OICHKY «OTJHYHO» — 00YJarOIIUCs TTOKA3bIBAET BHICOKUH YpPOBEHb C(HOPMUPOBAH-
Hoctu komnereHuui I1K-1 u I1K-2, TO ecTh A0mKeH moka3aTh BBICOKUM YpPOBEHb 3HAHUU HE
TOJIbKO Ha YPOBHE BOCIIPOU3BEACHUS U 00BICHEHUSI MH(POPMAIIMU, HO M MHTEJUIEKTyaJbHbIE Ha-
BBIKM PEILIEHUS MpoOsieM U 3a7a4, HaX0XKJIEHUS! YHUKAIbHBIX OTBETOB K MpoOiieMaM, OIEHKU U
BBIHECEHUSI KPUTUUECKUX CYKJICHUH;

— HA OLICHKY «X0POIl0» — 00YUYaIOIUICS TOKA3bIBAET CPEAHHUI YPOBEHb CPOPMUPOBAHHO-
CTU KOMIIETEHIIMWA, TO €CTh JIOJHKEH MOKA3aTh 3HAHUS HE TOJILKO HA YPOBHE BOCIIPOU3BEICHHS U
00BsicHeHUS! UH(pOpMAaLMK, HO U UHTEIUICKTyaJbHbIe HABBIKHM pelIeHusl mpobaeM U 3a1ad, Haxo-
KJICHHS YHUKAIBHBIX OTBETOB K Ipobiemam;

— Ha OIICHKY «Y/I0BJIETBOPHUTEJBHO» — OOYUaIOIIUICS MMOKA3bIBAET MOPOTOBBIA YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIUH, TO €CTh JIOJDKEH MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BE-
JeHUs 1 00bACHEeHUs HH(GOPMaIIMU, HHTEIJUICKTYalIbHbIE HABBIKHM PEIICHUS MTPOCTHIX 3a7ay;

— Ha OILICHKY «HEY/AOBJIETBOPUTEIbHO» — PE3yJIbTaT OOyUeHUs] HE JOCTUTHYT, O0ydaro-
HIMICST HE MOXKET MOKa3aTh 3HaHHs Ha YPOBHE BOCIPOW3BENEHUS U 00BACHEHUS MHPOpMAIUH,
HE MOKET MMOKa3aTh UHTEJUIEKTYaJIbHbIC HABBIKHM PEIICHUS MPOCTHIX 3a1a4.

8 YueoHo-MeTOAMYeCKOe U HHPOPMAITHOHHOE o0ecTieyeHre TUCHUILTHHBI (MOTYJIsl)

a) OcHoBHas1 JIMTEpPaTYpA:

1. 3ybapes, FO. M. MHCTpyMEHTBI U3 CBEPXTBEPJAbIX MAaTEpPHUAJIOB M UX MPUMEHEHHE :
yaebnoe nocodbue / FO. M. 3ybapes, B. I'. IOprseB. — Canxrt-IleTepOypr : Jlanb, 2018. — 168 c.
— ISBN 978-5-8114-3066-6. — Tekct : snexkTpoHHbl // JlaHb : 37eKTpOHHO-OMOIMOTEYHAs
cucrema. — URL: https://e.lanbook.com/book/106875 (nara obpamenus: 14.09.2020). — Pe-
UM JIOCTYTA: JIIsl aBTOPU3. TIOJIb30BaTENEH.

2. I'py0rrid, C. B. Ontumuzarus mexannueckon oopadotku : yuebnnk / C. B. I'pyOsrit. —
Cankr-IlerepOypr : Jlanp, 2019. — 140 c. — ISBN 978-5-8114-3800-6. — TekcT : 351eKTpOH-
HbI# // Jlanb : anexkTpoHHO-OnbmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/116366
(mata obpamenus: 14.09.2020). — Pesxxum qoctyna: Ast aBTOPU3. OIb30BaTENCH.

0) JonosHuTebHas JUTEpaTypa:

1. CopaBo4yHMK TexHoJOra-MamuHocTpoutens B 2-x Tomax [Tekcr] /Ilox pexn.
A.M.Jansckoro, A.I'.Kocunosoit, P.K.Memepsxoroii, A.I'.CycinoBa/ MockBa «MammmHOCTpOE-
HHe», 2001. -438 c.

B) MeToanueckue yKa3aHus:

1. H. H., Orapkos. PacueTsl B npuKJIaJHOW MEXaHHKE Mpolecca pe3aHust [DIeKTPOHHBIN
pecypc] : mabGopartopusiii mpaktukym / H. H. Orapkxos, E. C. IlemeroBa ; MITY. -
Maruautoropck : MI'TY, 2018. - 1 sgekrpon. onr. guck (CD-ROM). Pexum mocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3439.pdf&show=dcatalogues/1/1514
262/3439.pdf&view=true.



https://e.lanbook.com/book/106875
https://e.lanbook.com/book/116366
https://magtu.informsystema.ru/uploader/fileUpload?name=3439.pdf&show=dcatalogues/1/1514262/3439.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3439.pdf&show=dcatalogues/1/1514262/3439.pdf&view=true

r) Ilporpammuoe o0ecnneuenne u UHTEpHET-pecypcehI:

[TporpamMHoOe obOecrieueHue:

Haumenoanue 110 Ne norosopa Cpox H:PII/I;TBHH JHe-
. J-1227 ot 08.10.2018 11.10.2021
MS Windows 7 J1-767-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHO
7Zip CBOOOIHO PaCIpOCTpaHIEMOe OeccpouHo
Far Manager CBOOOJTHO PACIIPOCTPAHIIEMOE OeCcCpOYHO

HuTepHeT-pecypcesl:

1. HanmonaneHas nHGOpMAIIMOHHO-aHATUTHYECKAsE cucTeMa — Poccuiickuii MHIEKC Hayd-
noro ruruposanus (PUHIIL). — URL:https://elibrary.ru/project_risc.asp.

2. [TouckoBast
URL.:https://scholar.google.ru/.

cucreMa

Axanemust Google (Google Scholar).

3. Uadopmarmonnas cucreMa — EnMnHOE OKHO JOCTyIa K HH()OPMAIIMOHHBIM pecypcam. —

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

9 MaTtepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI (MOYJ1s1)

MaTepI/IaJII)HO-TCXHI/ILIGCKOG obecreucHue JUCHHUIIIIMHBI BKIIIOYACT:

Tun u Ha3Banue AyIUTOpUHA

OCHaH_[CHI/Ie AyJAUTOPUHN

VY4eOHble ayIUTOpUUN TSl IPOBEIE-
HUS 3aHATUH JEKIIHOHHOIO THUIIA

Kommekc TecTOBBIX 3aaHUM Ui MPOBEACHUS MPOMEXKYTOUHBIX U
PYOEKHBIX KOHTPOJIEH.

VYuyebHast ayquTopus A MpOBese-
HUS J1a00paTOPHBIX padboT: Jadopa-
TOpPHBI Kopmyc ¢ jabopaTopueit
CBapKu M JlabopaTtopueil pe3anus

KommiekT mevaTHbIX U 3JIEKTPOHHBIX BEPCUH METOoAHYe-
CKMX pEKOMEHJaIHii, yaeOHOoe mocodue, TUIaKkaThl 1Mo Te-
maMm. JIabopaTropHoe 00opy10BaHuUE.

VYyeOHast aynuTopusi Ajsi TMpoBese-
HUS MEXAHUYECKUX UCIBITAHUN

1. MammHbl yHUBEpCAIbHBIE HCIIBITATEIbHBIE HA PACTS-
JKEHUE.

2. MepuTenbHBI HHCTPYMEHT.

3. [Ipubops! a1t U3MEPEHHs TBEPAOCTH IO MeToaM bpu-
Hesuis 1 Poksena.

4. MuxkpoTBepaoMep.

5. Ileun Tepmuueckue.

VYuebHast ayauTopusi sl TIPOBEJIe-
HUSL MeTauiorpadudeckux uccle-
JOBaHHUH

Muxkpockonst MUM-6, MUM-7

Y4eOHble ayIUTOPUHN TSl TIPOBEJIE-
HUSI WHJUBUIYAJIbHBIX KOHCYJIbTa-
WM, TEKYyIIEro KOHTPOJS W IHpo-
MEKYTOYHOMN aTTECTALINU

Jlocka.

[TomMerienue Ui XpaHEHUS U TMPO-
(GHITAKTHIECKOTO  OOCITY)KUBAHUS
yueOHOro 000PYAOBAHUS

Cremnaxu, MHCTPYMEHTHI AJII PEMOHTa JabOPaTOpPHOTO
000pyIOBaHUA.
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