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1. HEJIX OCBOEHUSA

1.

Ju—

Hens - opMupoBaHue 3HAHUH 0 METOAAX MCCIIEIOBAHNS MATEPHAIOB U IIPOLIECCOB, a TAKXKE MPAKTHIECKUX HABBIKOB
paboThl Ha HCCIIeOBATEIBLCKOM 000pyIOBaHUH.

2. MECTO B CTPYKTYPE OBPA3OBATEJbHOM ITPOI'PAMMBI

bnoxk OII: b1.B
2.1 Tpeb6oBanus K HpEZlBa]Pl/lTeJ]LHOﬁ MOATOTOBKE 00y4aIOIIerocs:
2.1.1 | Teopust BeposiTHOCTEH U MaTeMaTH4yecKas CTAaTUCTHKA
2.1.2 |Maremaruka
2.1.3 |Hudopmaruka
2.1.4 | Amanutudeckas reOMeTpuUs U BEKTOpHas airedpa
2.1.5 | ®dusuka
2.1.6 | Xumus
2.2 JucnunianHel (MOAY/IH) U NPAKTUKH, 118 KOTOPBIX 0CBOCHUE JAHHON JUCHUININHBI (MOAY.JI5) HE00X0AUMO KaK
npealIecTByoNIee:
2.2.1 | KypcoBas HayuHO-HCCIEeOBaTENbCKas paboTa (dacTs 1)
2.2.2 | KypcoBas HayuHO-HCCIIEOBAaTEIbCKAs paboTa (JacTs 2)
2.2.3 | KypcoBas HayuHO-HCCIIeOBaTENbCKas paboTa (JacTsb 3)
2.2.4 |IloaroTroBka K IpoIeaype 3alIUTH! U 3aIINTa BEITYCKHOW KBaTN(DHUKAIIMOHHON PaOoTHI
2.2.5 | TexHomoruu nMpou3BOJCTBA COPTOBOTO IMPOKATa
2.2.6 |Meroapl ONTHMHU3AINH ITPOLIECCOB 00PaOOTKH METAIIIOB JaBICHHEM
2.2.7 | ObopymoBaHUE 1IEXOB 00OPAOOTKH METAJUIOB JaBICHHEM
2.2.8 | CucteMsl ynpaBiieHHs TEXHOJIOTHUECKMMH IpoLieccaMy 00paboTKU METauIOB JaBICHUEM
2.2.9 | TexHoyOrMM MPOU3BOJCTBA JIUCTOBOTO MPOKATA
2.2.10 | Teopust npoKaTKu

3. PE3YJIbTATHI OBYYEHMUS 11O JUCHUIIIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIlUSAMH

OIIK-4: Cnoco6eH nNpoBoANTL U3MepeHns U HadaroaeHus B cepe NpodecCHOHANBHOM AesiTeIbHOCTH, 00padaThiBaTh U
NPeJCTABJSATH IKCIePUMEHTAJIbHbBIE JaHHbIe

3HaTh:

OIIK-4-31 ocHOBHBIE METOMBI U CPEACTBA U3MEPEHUS JUISl UCCIIENOBAHUS KAUECTBEHHBIX XapaKTEPUCTUK METAJUIOB U CILIaBOB

YMmerhb:

OIIK-4-Y1 BbIOMpaTh ¥ MPUMEHITHh METO/BI U CPEACTBA U3MEPEHUS TSI ONPEIeNeHHUs] CBOMCTB MaTEepUANIOB U U3AETIHIA U3 HUX

Baanern:

OIIK-4-B1 nHaBBpIKAMH MMPOBOAUTD SKCIICPUMECHTAJIbHBIC UCCICAOBAHUA U UCTTIOJIb30BATE OCHOBHBIC IIPHUEMBbI O6pa6OTKI/I u
MPEACTABICHUSA IMOJTYUYCHHBIX TaHHBIX

4. CTPYKTYPA U COJAEP)KAHUE

Kox HaumenoBanue pa3aenoB u | Cemectp | YacoB | ®opmupyemsle | Jiuteparypa | [lpumeuanne KM Boinoan
3aHATHSA TeM /BU]I 3aHATHS/ / Kypc HHIUKATOPBI H L. sieMble
KOMMeTeHI Uil pecypcebl padoTsl
Pazgen 1. Kinaccnpukanus
MaTepHAJIOB U
0COOEHHOCTH
HCCJIeI0BaHUA
Pa3IHYHBIX
MaTepuajIoB
1.1 Knaccudukarus 5 2 OIIK-4-31 JI1.1J11.2 KMI
MaTepHuaoB U 0COOEHHOCTH JI1.3J12.1
HACCIIENOBaHUS PA3INIHBIX 2.2
Mmarepuainos /JIex/ JI2.3J13.1
21223324
25




Paznea 2.
MukpocKkonu4YecKuii u
peHTreHorpaguyecKuii
MeTO/bl KOHTPOJISI U

HCCJIeI0BaHU
2.1 OnTuyeckas, OIIK-4-31 JI1.1J11.2 KM1
IIPOCBEUYMBAIOLIAS U JI1.3J12.1
CKaHUPYOLas JI2.2J13.1
(pactpoBas) 212233524
AJIEKTPOHHAS, 25
CKaHMpYTOIas
30HIOBAs
MUKpockormust /JIex/
2.2 MeToabl OIIK-4-31 JI1.1 J11.2 KM1
ornpeeeHus JI1.3J12.1
pa3MepoB J12.2J13.1
CTPYKTYPHBIX 212233324
areMeHTOB /JIex/ 25
2.3 PenTtrenosckue OIIK-4-31 JI1.1J11.2 KM1
METOMbI JI1.3J12.1
ucciaenosanus /Jlex/ J12.2J13.1
21323354
25
2.4 Ornpenesnenue napamMmeTpos OIIK-4-31 JI1.1J11.2 KM1
PEILLETKU U MEKATOMHOIO OIIK-4-Y1 JI1.3J12.1
PACCTOSIHUS UCCIIEyEeMOTO JI2.2J13.1
MaTtepuana 1o 3JIeKTPOHHBIM 013232354
Mukpogororpadusm. /TIp/ 25
2.5 Onpeznenenre IeMEHTHOTO OIIK-4-31 JI1.1J11.2 KMI1
cocTraBa OIIK-4-Y1 JI1.3J12.1
HCCIIElyEMOTo MaTepuaia JI2.2J13.1
IIyTe€M CPaBHEHUS 012233 54
PEHTI€HOBCKUX 25
cnekrpos. /TIp/
2.6 OrnpenesneHne pa3mepoB OIIK-4-31 JI1.1J11.2 KM1
Ne(PEKTOB TIPH OIIK-4-Y1 JI1.3J12.1
WCTIOJIb30BaHUN ONTHYECKHX J12.2713.1
npubopos /TIp/ 215233 24
35
2.7 Wzyuenwne ycTpoiicTBa u OIIK-4-31 JI1.1J11.2 o opme P2
IpUHIUTA PaOOTEI OIIK-4-Y1 JI1.3J12.1 "I'pynmossie
MHUKpocKkora. /J1ad/ OIIK-4-B1 J12.2J13.1 paboThI"
31323354
25
2.8 Merannorpaduaeckue OIIK-4-31 JI1.1J11.2 o ¢opme P3
HCCIICIOBAHUS MaKpO- U OIIK-4-V1 JI1.3J12.1 "I'pynmnoBele
MHUKPOCTPYKTYPBI HyT'YHOB U OIIK-4-B1 JI2.2J13.1 pabotsr"
craieit. /J1a6/ 01323354
95
2.9 [MoaroroBka k 1a00paTOPHBIM OIIK-4-31 JI.1J11.2
pabortam /Cp/ JI1.3J12.1
J12.2J13.1
01323334
25
Pazgen 3. MeTtoabl
KOHTPOJIS1 CBOIiCTB
MaTepuajIoB
3.1 MeTtoab1 KOHTpOIIS OIIK-4-31 JI.1J11.2 KMI1
MIPOYHOCTHBIX, JI1.3J12.1
TETIOM3UIECKUX U J12.2J13.1
NMEKTPODH3HIECKUX 01323354
CBOWCTB MaTepuaioB. /JIek/ 25




3.2 OnpezneneHre OCHOBHBIX 3 OIIK-4-31 JI1.1J11.2 KM1
CBOWCTB cTasIeH 110 UX OIIK-4-Y1 JI1.3J12.1
mapkam /I1p/ JI2.2J13.1
01323354
35
33 Kontponbhas padora 1 /TIp/ 2 OITK-4-31 JI1.1 J11.2 KMI
OIIK-4-V1 JI1.3J12.1
J12.2713.1
21323354
25
34 O3HaKOMJIEHHE C METOIUKOM 2 OIIK-4-31 JI1.1J11.2 o opme P4
MEXaHWYECKUX HCTIBITAHUN. OIIK-4-Y1 JI1.3J12.1 "T'pynmoBbie
UCIIBITAHUE HA OIIK-4-B1 J12.2J13.1 paboTsr"
pactsbxenue. /J1a6/ 21523334
35
3.5 O3HaKOMJIEHUE C METOAUKOM 2 OIIK-4-31 JI1.1J11.2 o opme P5
MEXaHUYECKUX UCTIBITAHUN. OIIK-4-Y1 JI1.3J12.1 "I'pynmossie
UcnbiTanue Ha OIIK-4-B1 JI2.2J13.1 pabotsr"
KpydeHue. /J1ab/ 313233 54
25
3.6 O3HaKOMJICHHE C METOAUKOM 2 OIIK-4-31 JI1.1J11.2 o ¢opme P6
MEXaHWYECKUX MCTIBITAHHH. OIIK-4-V1 JI1.3J12.1 "I'pymnmnoBele
WCTIBITaHUE Ha CkaTue. /J1ab/ OIIK-4-B1 JI2.2J13.1 paboThI"
01323334
95
3.7 [MoaroroBka k 1a00paTOPHBIM 3 OIIK-4-31 JI1.1J11.2
pabotam /Cp/ JI1.3J12.1
J12.2J13.1
01323334
25
3.8 [ToaroroBka Kk KOHTPOJIBHOM 14 OIIK-4-31 JI1.1J11.2
pabote 1 /Cp/ OIIK-4-V1 JI1.3J12.1
J12.2713.1
21323354
25
Paznen 4. Tepmuueckue u
CHEeKTPaJbHbIe METOABI
KOHTPOJISA
4.1 Tepmuueckue 2 OIIK-4-31 JI1.1J11.2 KM2
METOABI JI1.3J12.1
UCCIIEI0BAHNUS J12.2J13.1
Mmarepuainos /JIex/ 01323334
25
4.2 CriekTpanbHbIi 2 OIIK-4-31 JI1.1J11.2 KM2
aHanmu3 Marepuaios /Jlex/ JI1.3J12.1
J12.2J13.1
21323354
35
Paznen S. Hepaspymarwouiue
MeTO/AbI KOHTPOJIsI
5.1 Mertonsl neeKTOCKOnIH 4 OIIK-4-31 JI.1J11.2 KM2
3aroTOBOK U u3nennii /JIex/ JI1.3J12.1
JI2.2J13.1
01323354
35
5.2 Br160op cxembl 2 OIIK-4-31 JI1.1J11.2 KM2
YIBTPa3BYKOBOTO OIIK-4-Y1 JI1.3J12.1
koHTposL. /TIp/ J12.2J13.1
21323354
25
53 Ornpenenenue riryOuHbI 2 OIIK-4-31 JI1.1J11.2 KM2
3arneranus aedexra mo OIIK-4-V1 JI1.3J12.1
JIaHHBIM TOKOBHUXPEBOTO JI2.2J13.1
koHTpos. /TIp/ 21523334

35




54 KonTponsHhas pabota 2 /TIp/ 5 2 OIIK-4-31 JI1.1J11.2 KM2
OIIK-4-V1 JI1.3J12.1
JI2.2J13.1
5.5 Bunsr neexToB. kauecTBo 5 4 OIIK-4-31 JI1.1J11.2 o opme P7
MPOAYKIIMY U TEXHUUECKUH OIIK-4-V1 JI1.3J12.1 "I'pymnmoBeie
KOHTpOJIb. /J1ab/ OIIK-4-B1 JI2.2J13.1 pabotsr"
213233 54
25
5.6 [MoaroroBka k 1a00pPaTOPHBEIM 5 2 OIIK-4-31 JI1.1J11.2
paboram /Cp/ JI1.3J12.1
JI2.2J13.1
213202354
25
Pasgen 6. [loaroroska k
KOHTPOJIBHBIM
MEepONpHUSITHAM U
BBINOJIHSIEMBIM padoTam
6.1 O0beM yacoB 5 25 OIIK-4-31 JI1.1 J11.2 KM1,K
CaMOCTOSITENILHOU PaboTHI Ha OIIK-4-V1 JI1.3J12.1 M2,KM
noaroroBky k KM /Cp/ OIIK-4-B1 JI2.2J13.1 3
212233 34
25
6.2 O06beM yacoB 5 18 OIIK-4-31 JI.1J11.2 P1,P2,P
CaMOCTOSITETILHOM PabOThI Ha OIIK-4-Y1 JI1.3J12.1 3,P4,P5,
noaroroBky xk BP /Cp/ OIIK-4-B1 JI2.2J13.1 P6,P7
213253 54
25
5. ®OHJ OHEHOYHbBIX MATEPHUAJIOB
5.1. KontposabHble MeponpusaTHs (KOHTPOJIbHasi paboTa, TecT, KOJJIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CAMOCTOSITE/ILHOM MOATOTOBKH
Kon KonTponbaoe rI{II:{Ol;ef;Te:He B
KM MepoTpusITHE I PBI OMPOCHI 17151 IOATOTOBKH

KOMIIETEHIIAHN




KM1

KontponbsHas
pabora 1

OIIK-4-31

Teopernueckue BOIPOCH! K KOHTPOJIBHOIT padote 1:

1. Ontuyeckast Mukpockonusi. OCHOBHBIE MOHSTHUS — pa3pelIaomas
CTIOCOOHOCTS, TIPeeN pa3peneH s, THPPaKIINOHHBIA IpeIet.

2. YCTpOICTBO ONTUYECKOTO MUKPOCKOIIA.

3. Mukpockonus KOMOMHAIIMOHHOTO paccesHusI CBeTa — KOHCTPYKLKS,
HNpUMEHEHHE.

4. Mukpockonus ¢ HacsleHneM JromuaeceHmu (STED) —
KOHCTPYKIIHSI, IPUMECHEHHE.

5. KonoxanbHasi MUKPOCKOIHUS — KOHCTPYKIIHSI, IPUMEHEHHUE.

6. IIDM. OCcHOBBI IPOCBEYHBAIOIIEH 3TTEKTPOHHON MUKPOCKOIIUY.
Konctpyknus [I1OM. dopmupoBanue Iyda.

7. Bosmoxknoctu u mpumenenue [I9M. OO0beKThl ucciae10BaHusl.
Jocrounnctsa u Henocratku Merosa [1OM. Obnact npuMeHeHus
[IOM.

8. PactpoBas anexrponHas Mukpockonust (POM). dusndeckre OCHOBBI
POM.

9. YcTpoiicTBo 1 paboTa pacTpoBOTO IEKTPOHHOTO MUKPOCKOIIA.

10. Texuuueckue Bo3MoxkHOCTH POM.

11. Cxanupyromas TyHHEIbHAs! MUKPOCKOIIHS — YCTPOMCTBO,
HPHHIMIBI pabOoThI, IPIMEHECHHE.

12. ATOMHO-CHIIOBast MUKPOCKOIHS — yCTPOHCTBO, IIPHHITUITE pabOTHI,
IpUMEHECHHE.

13. DrnexkTpocusioBasi MUKPOCKOIIHS — YCTPONCTBO, PUHITUIIBI pabOTHI,
pUMEHECHHE.

14. MarHuTHO-CHII0Basi MUKPOCKOIHNS — yCTPOMCTBO, IPUHIIMIIBI
paboThI, NpUMeHeHue. BrIOpaTh METOMBI M CPEACTBA U3MEPEHUS IS
OIpe/IeIeHHs CBOMCTB MaTEpPHAIIOB.

15. OcHOBBI (h)M3HKH PEHTTEHOBCKOTO M3Ty4eHUs. B3anMoneiicTBue
PEHTTeHOBCKUX Ty4eil ¢ BemecTBOM. 16. OCHOBHBIE METOABI
PEHTIEHOCTPYKTYPHOTO aHAIH3a.

17. Meronst PCA — Jlays, Koccens.

18. Metonbst PCA — meTo[ BpalieHus, MOpoIKa.

19. OcHOBHBIE METOBI PEHTTEHOCTIEKTPaJIbHOTo aHanu3a. Obuiee
YCTPOHCTBO CIIEKTPOMETPOB.

20. MeToab! peHTreHOCTIEKPaIbHOTO aHaJIN3a — KaYeCTBEHHBIH,
[OJIYKOJIMYECTBEHHBIN, KOJTUYECTBEHHBIN.

21. MeToabl KOHTPOJI HPOYHOCTHBIX CBOMCTB MaTe€pUAIOB: IPOYHOCTU
Ha CKaTHe, PaCTsDKeHHUE, M3THOe, YAapHOM H3THOe, YAape, TBEPIOCTH.
22. MeTtoasl KOHTPOJIS TETUIO(PHU3NIECKIX CBOICTB MaTEPHAIIOB:
TEMJI0EMKOCTH, TEIUIONPOBOJHOCTH, TEPMUIECKOTO PACIIUPECHUSI.

23. MeTozabl KOHTPOJISL 3IEKTPOGHU3NIECKUX CBOMCTB MaTepPHAIIOB:
YEIFHOTO TIOBEPXHOCTHOTO U 0OBEMHOTO COTIPOTHBIICHHH,
JU3IEKTPUIECKOH MPOHUIIAEMOCTH U JUAIEKTPUIECKUX MOTePb.




KM2

KontponbsHas
pabora 2

OIIK-4-31

TeopeTnueckue BOPOCH! K KOHTPOJIBHOIT paboTe 2:

1. Tepmuueckuii ananus, AuddepeHHaTbHBIN TEPMAYESCKUN aHATH3 U
TEXHHKA €T0 MPOBEICHMUS.

2. MeroJ TepMOTrpaBUMETPHH.

3. Merton nudepeHranbHbIX TepMOrpaduuecKuX KPUBBIX.

4. Merox nnddepeHansHol CKaHUPYIOMEH KalopUMETPHH.

5. DMHCCUOHHBIN CIEKTPAIbHBIN aHAIN3.

6. MonexynspHast CHEKTPOCKOIUSI.

7. CrieKTpOoCKOMUsl AIEKTPOHHOTO U SIIEPHOTO0 MarHUTHOTO PE30HAHCA.
8. UK -cnexrpockonusi, OXKE-cniekTpockonus, akycTudeckas
CIEKTPOCKOIHSI.

9. Ontryeckas gedexkrockonus. [IpUHIMIBI OCYIIECTBICHUS U yCIOBUS
HNPUMEHEHHUS.

10. Pagmarmonnas nedexrockonus. [IpHHINIIBI OCyIIECTBICHUS 1
YCIIOBHSL IPUMEHEHHUS.

11. PagnoBonHoBas nedexrockonust. [IpuHINIIEL OCYIIECTBICHHS U
YCIIOBHS IPUMEHCHHUS.

12. TermoBas nedexTockonus. [IpHHINIBI OCYIIECTBICHNS U YCIIOBUS
IPUMEHEHHS.

13. MarnutHas nedexrockonus. [IpHHIMIBI OCYIIECTBICHUS 1
YCTIOBHSL IPUMEHEHHS.

14. Axyctudeckas nedexrockonus. [IpHHINIBI OCYIIECTBICHHS H
yCIIOBHSI IPUMEHEHUS.

15. BuxperoxoBas pedexrockonus. [[pHHINIEI OCYIIeCTBICHUS U
YCIIOBHS IPUMEHEHHUS.

16. DnexTpuueckas aedexrockonus. [[pUHIMTBI OCYLIECTBICHUS U
yCIIOBHSI IPUMEHEHUS.

17. Karmstipaast nedexrockomus. [IpHHITHITEI OCYIIECTBICHHS U
YCIIOBHSL IPUMEHEHHUS.




KM3

DK3aMeH

OIIK-4-31

Teopernueckue BOIPOCHI A MOATOTOBKH K 3K3aMeHy: 1. Onrtuueckas
MHKpockomnust. OCHOBHbIE OHATHUS — Pa3pellaronas ClocOOHOCTb,
TpeJieN pa3perreHns, Tu(pakInoHHEIN Tpeaen. 2. Y cTpoicTBO
OIITHYECKOT0 MUKpPOCKOIMa. 3. MUKPOCKOINS KOMOMHAIIMOHHOTO
paccesiHUs CBeTa — KOHCTPYKIHUS, IpuMeHeHue. 4. MUKpOCKOIHs ¢
HackieHreMm JiromuHecteHnnu (STED) — koHCTpyKIus, IpUMeHEeHHe.
5. KondoxaapHast MEKPOCKOITHS — KOHCTPYKIWS, TpuMeHeHue. 6. [IDM.
OCHOBBI IPOCBEUNBAIONIEH 3IEKTPOHHON MUKpockonun. KoHcTpykuus
[IOM. ®opmupoBanue ay4a. 7. BoamoxxHocT 1 npuMmenenue [1OM.
OO0BeKThI uccnenoBanus. JIoCTOMHCTBA U HelocTaTku MeToa [IOM.
O6mactu mpumenenust [IDM. 8. PactpoBast 31eKTpOHHAS MHKPOCKOIIHS
(POM). ®usnueckue ocHoBBI POM. 9. YerpoiicTBo u paboTa
pacTpoBOro EKTPOHHOro Mukpockona. 10. Texunueckue
Bo3MOkHOCTU POM. 11. Ckanupyromnias TyHHEJIbHasi MUKPOCKOIIUS —
YCTPOHUCTBO, IPHHIUIIEI PAOOTHL, IPUMEHEHHE. 12. ATOMHO-CHUIOBas
MHKPOCKOITHS — YCTPOHCTBO, IIPUHLHIILI pabOThI, MpuMeHeHue. 13.
DIeKTPOCHIIOBAsT MUKPOCKOITHS — yCTPOUCTBO, TIPHHITUITEI paOOTHI,
npuMeHeHue. 14. MarauTHO-Cui10Bass MUKPOCKOIIHS — YCTPOMCTBO,
IPUHLUIEI paboThI, IPIMEHeHNe. BeIOpaTh METOIbI U CpeICTBA
U3MEPEHUs IS ONpeJeNIeHUs CBOMCTB MaTepHranoB. 15. OcHOBBI
(PM3MKY PEHTTEHOBCKOTO M3IydeHNs. B3anMoneicTBre peHTTeHOBCKUX
nydeit ¢ BemecTBOM. 16. OCHOBHBIE METOABI PEHTTEHOCTPYKTYPHOTO
ananmuza. 17. Metoasl PCA — Jlays, Koccens. 18. Meronst PCA — meTon
BpaleHus, mopomka. 19. OCHOBHBIE METOIBI PEHTTCHOCIIEKTPATIHLHOTO
anamm3a. Ob1iee ycTpoicTBo criekTpomMeTpoB. 20. MeTonst
PEHTIeHOCHEKPATbHOTO aHAM3a — KaUeCTBEHHBIH,
MOJTyKOJINYECTBEHHBIN, KOMMUECTBEHHBIN. 21. MeTozbl KOHTpONA
MPOYHOCTHBIX CBOIMCTB MaTEPHAJIOB: IIPOYHOCTH HA CKaTHe,
pacTspkeHue, u3ruoe, yiapHoM usrude, yaape, TBepaocTu. 22. MeToasl
KOHTPOJISI TEIUIO(HU3NUECKUX CBOMCTB MAaTEPUaIIOB: TEIUIOEMKOCTH,
TEIUIONPOBOJHOCTH, TEPMUUYECKOIO pacliupeHus. 23. Merost
KOHTPOJIS ANIEKTPOPU3UIECKUX CBOHCTB MaTEPHAIOB: yAEIHHOTO
MOBEPXHOCTHOTO U 0OBEMHOT'0 COMTPOTUBIICHUH, TUIIEKTPHUUECKON
MPOHULIAEMOCTH U AUIIEKTPHYECKUX TIOTEPB.

1. Tepmugeckuii anamm3, 1uddepeHnnanTbHbI TePMUYECKIH aHAIN3 ’
TEXHUKA ero npoBeeHus. 2. Merox TepMmorpasumerpuu. 3. Meton

I depeHInaIbHBIX TepMOTrpadMIecKUX KpUBHIX. 4. Meton
nmuddepeHnnanTbHON CKaHUPYIOMIEH KATOPHMETPHH. 5. DMHUCCHOHHBII
CHEKTpaJIbHBII aHanu3. 6. MolnekyIsipHas CIEeKTPOCKOonus. 7.
CHeKTpoCcKONHUs 3MEKTPOHHOIO H SAEPHOr0 MAarHUTHOTO pe30HaHca. 8.
UK -cnekrpockonust, OXKE-criekTpockonusi, akycTuieckas
cnekrpockonus. 9. Ontudeckas nedexrockonms. [IpuHIATIEL
OCYIIECTBICHUS U ycrnoBus mpuMmeHeHus. 10. Pagnanuonnas
nedexrockonusi. [IpHHINIIBL OCYIECTBICHHS M YCIOBHS TPUMEHEHHSI.
11. PagroBomHOBas pedexrockonus. [IpHHINIBI OCYIIeCTBICHUS U
ycnoBus npuMeHerust. 12. Termmosas nedexrockonus. [IpuHIUIED
OCYIIECTBICHUS U YCIOBUS MpuMeHeHus. 13. MaruutHas
nedexrockonust. [IpHHINIIBL OCYIECTBICHHS M YCIOBHS TPUMEHEHHSI.
14. Axyctraeckas nedexrockonus. [IpHHINIIBI OCYIIECTBICHHS 1
ycnoBus npuMeHeHus. 15. Buxperokosas nedexrockonust. [IpHHITUIIEL
OCYIIECTBIIEHUS U YCIOBUS MpUMeHeHus. 16. DnexkTpuueckas
nedexrockonys. [IpHHIMIIEI OCYIIECTBIICHHS M YCIIOBHS IIPUMECHEHHUS.
17. Karmnnstipaas nedexrockomnus. [IpHHITHITEI OCYINECTBICHHS U
YCIIOBHSI IPUMEHEHUS.

5.2. IlepeyeHnb padoT, BHITIOJTHSIE

MbIX N0 gucuuminne (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u T1.11.)

Kon
pabdoThI

HasBanue
pabdoThI

[IpoBepsiembie
WHAUKATOPBI

KOMIIECTCHIIAHN

Coneprxanne paboTHI




P1

JlomarrHee 3agaHue

OIIK-4-Y 1;0I1K-4-
Bl

Jomarmnee 3aganue B Buzae pedepara. O0beM JoMalIHero 3afanus — 15
-20 ctp. IlpaBUnbHO BBIOTHEHHOE 33aHKEe, TEMa KOTOPOTO PacKphITa U
COOTBETCTBYET CONIEP)KaHUIO, CIUTACTCS 3aUTCHHBIM.

JlomarniHee 3a1aHue, BEITOTHEHHOE HEBEPHO WM UMEIOIIECe 3aMEaHMHs,
BO3BpalaeTcs Ha 1opabotky.IIpumepHbie TeMbl pedepaTos:

1. dusnueckne METOBI UCCIIEN0BAHMS.

2. [lonsTHE O CIJIaBaxX U METOJaX UX IOITy4EHUsI.

3. OcobeHHOCTH CTPOEHHS, KPUCTAIUIN3AIUU U CBOMCTB CILIABOB:
TBEPABIX PaCTBOPOB.

4. Kitaccu¢mkanus CrutaBoB TBEpABIX pacTBopoB. HeorpanndeHHas
PacTBOPUMOCTH KOMIIOHEHTOB. OrpaHIMUYCHHAs PACTBOPUMOCTD
KOMITOHEHTOB.

5. MexaHHUYECKHE CBOHCTBA M CIIOCOOBI ONPEIEICHUS NX
KOJIMYECTBEHHBIX XapaKTePHCTHK: TBEPAOCTb, BI3KOCTb, YCTAIOCTHAS
MPOYHOCTb.

6. M3ydeHne cTpyKTypbl METAJLIOB U CILIABOB (MaKpO-, MUKPO-, TOHKAsI
CTPYKTYpa).

7. AtomHoe cTpoerue (a3 — oTkpsiTHE Jlays.

8. KoHcTpyKIMOHHAS MPOYHOCTH MeTaioB. OcOOEHHOCTH
JehopMaliy MOTUKPUCTAIUTHIECKHIX TEl.

9. Brimstane mmacTrdeckoi qedopmariiy Ha CTpyKTypy U CBOHCTBA
MeTaIa: Hakjel.

10. BnusiHue HarpeBa Ha CTPYKTYpY U CBOICTBa 1e)OPMUPOBAHHOTO
MeTaJlIa: BO3BpaT U PEeKPUCTAIUTH3AIIHS.

11. CocoOsI orieHKH BI3KOCcTH. OmeHKa BI3KOCTH 0 BHAY H3JI0MA.
12. UccaenoBanre MEXaHUUECKUX CBOMCTB.

13. MccnenoBannue Makpo- 1 MUKPOCTPYKTYpPBI (MeTaorpaduaecKui
aHaJn3).

14. dusnueckrie METOALI MCCIEIOBAHMS.

15. OnTrueckass MUKPOCKOITHSI.

16. DnexTpoHHass MUKPOCKOIUSL.

17. PEeHTreHOCTPYKTYpHBII aHAIN3.

18. MakpOCKOITMUECKUI aHAJIN3 METAJIIOB.

19. MuKpOCKONMYECKUH aHaIn3 METaILIOB.

20. Omepary KOMMIECTBEHHOW MeTayurorpadum.

21. IIpoceunBaronias MEKTPOHHAS MUKPOCKOITHSL.

22. Mukpoxaudpakius. OnpeneneHnue CTpyKTypbl, pa3sMepoB 1
pacmpeeieHust CTPYKTYPHBIX COCTABIISIOMINX.

23. PacTpoBas 3JIEKTPOHHAs. MUKPOCKOIHSI.

24. Tepmonapsl. SIBnenue 3eebexa.

25. ATA (muddepeHunaIbHbI TEPMHUYCCKUA aHATTN3).

26. Tepmuueckuil aHamu3.

P2 Jlaboparopras OIIK-4-Y1;0I1K-4- | Bompocs! st 3amuThl paboTHI:
pabota 1 U3yuyenne |BI 1. Pacckaxkute mpuHIMI pabOThl METAIOrPa(UIeckoro MUKpockona?
YCTpOiicTBa U 2. Ot vero 3aBUCHUT yBenuueHue Mukpockona? 3. Uro takoe
MIPUHIAITA PA0OTHI paspeniaronias criocooHOCcTs MUKpockoma? 4, OCHOBHBIC Y3ITbI
MHKpOCKOIIA. MeTautorpagpuaeckoro Mukpockomna? 5. Kak ¢popmupyercs
M300pakeHHe Ha MeTajutorpaguueckoM MUKpockorne? 6. Onuimure
NPUHINIHAIEHYIO CXeMy MHKpOcKomna?
P3 JlaboparopHast OIIK-4-Y1;0IIK-4- | Bonpocs aiist 3amuThl padboThl: 1. UTo Takoe MakpoaHain3?
pabota 2 B1 2. JIns 4ero CIIy>KUT MUKpOAHaIHu3?
Meramnnorpaguueck 3. Yto Takoe MUKPOLLIH(] U KaK OH TOTOBUTCA?
1€ UCCIEIOBaHUS 4. Kax onpenensiercs o0Iee yBeInIeHHe MUKPOCKOIa?
MakKpo- u 5. Kak onpenensercs neHa IeleHus OKyJIsip-MUKpoMeTpa?
MHUKPOCTPYKTYPHBI 6. Kakum 0O6pa3oM pazMep 3epHa BIUSET Ha MEXaHUIECKYIO IPOYHOCTh

YyTyHOB U CTajel.

MeTajljla MK cIijiaBa’?




P4 Jlaboparopras OIIK-4-Y1;0IIK-4- | Bompocs! 115t 3aIUThl pabOTHI:
pabora 3 B1 1. Yto Ha3BIBAIOT YIPYTOCTHIO, MIIACTUYHOCTHIO, XPYNKOCTHIO?
O3HaKOMJIEHHUE C 2. laTh onpeaesaeHus Npeena: IponopLUuOHaIbHOCTH, YIPYTOCTH,
METOHKOH TEKYy9IeCTH, IPOYHOCTH; KaK OHH BBIYHUCIISIOTCS?
MEXaHHUECKHUX 3. Uro Ha3bIBaIOT aOCOMIOTHBIM YAIHHEHHUEM, IPOAOIBHON
WCIIBITAHUH. nedpopmarueii? KakoBbl HX pa3MepHOCTH?
WCTIBITaHNE Ha 4. Kax ompenensercsi OTHOCHTENFHOE OCTaTOYHOE YUTHHEHUE U
pacTsLKeHHUE. CyXeHHe TOIIepPEeTHOro ceueHus o0pasiia mocye pa3psBa?
5. Ha nnarpamme pacTshKeHHMs [T0Ka3aTh MOJIHYO JedopManuio odpasia
TIOCIIE Pa3pHIBa, a TAK)KE OCTATOYHYIO M YIIPYTYIO.
6. UeM HCTHHHASA AMarpaMMa pacTsbKeHHs oopasna (U3
MaJIOyTIepOAUCTON CTANIN) OTINYAETCS OT YCIOBHOM U mouemy?
7. Kakoe siBleHHEe Ha3bIBalOT HAKJIEIIOM MM YIPOYHEHHEM?
8. Kak onpenensercs npeaen TeKy4ecTH, €CIIU HET SPKO BBIPAKEHHON
TUTOIA/IKH TEKY4YeCTH?
9. UeM oTnnuaeTcs AMarpaMMa pacTs KeHHs MIIACTHYHBIX MaTepuaoB
OT TUarpaMM XpyIKux?
10. KakoBO COOTHOLIEHUE MEXly PACUETHOU AIMHON U IIOMIAIbIO
MIONIEPEYHOro CeueHus?
11. Kakue pazmeps! 00pasiia J0KHBI OBITH H3MEPEHBI [0 U I10CIIE
IIPOBEJICHUS SKCIIEPUMEHTA?
12. Kakue mapaMeTpsl JOIKHBI OBITh 3apeTHCTPUPOBAHBI BO BPEMsI
9KCIIEPHMEHTA 1 110 KaKKM rpudopam?
13. Yto xapakTepu3yeT IUIoaab oI AMarpaMMOM pacTsKeHus?
P5 JlaGoparopras OIIK-4-Y1;0I1K-4- | Borpocs! st 3amyThl paboTHI:
pabota 4 B1 1. JlaTb onpeneneHue MOHATHIO KpydeHue. 2. Kakue BHyTpeHHHE
O3HaKOMIIEHUE C CHJIOBBIE (DAKTOPBI BOSHUKAIOT B MIONEPEYHBIX CEUEHUSIX Tela IpU
METOAMKOI kpydeHun? 3. Kakoil Buj paspyiueHust MOKHO OKUIATh IPU KPyUYEeHUH
MEXaHUYECKUX CTEp>KHA U3 XPYNKOro U miuactuyHoro Marepuana? 4. Kaxue
UCTIBITaHUI. HAaIpPsHKEHUS] BOSHUKAIOT B OIEPEYHOM CEYEHHH TP KPydeHUU
Hcnbitanve Ha CTep KHEH KPYIJIOro ceueHus py Majblx Aedopmanusx? 5. Kakoro
Kpy4eHHe. BUJIA TUAarPaMMBI CIeyeT OXKHUIATh NIPH KPYyUCHNH CTAIBHOTO
ob6pa3mos? 6. Kakue MexaHn4eckne XapaKTepUCTUKU MaTepHana
ompeaenstoT npu kpydenun? 7. [louemy npenen npouHocTy,
OIpeACIIAEMBIH IPU KPYIESHHH KPYTIIBIX 00pa3oB, HA3BIBACTCS
ycnoBHbIM? 8. [Tpn KpydeHNH KaKuX 00pa3IoB MOXKHO OIPEACINTh
npenen TekydecTu?
P6 JlaGoparopHast OIIK-4-Y1;0IIK-4- | Bonpocs! 1jis 3a1IUThl pPabOTHI:
pabota 5 Bl 1. JI1s1 kakuX 1eneit npu UCTIBITAHUH Ha CKATHE MIPUMEHSIOT
O3HaKOMJICHHE C 1IapOBYIO O1I0pYy?
METOAMKOI 2. OOBACHUTB pa3Nu4ue B MOBEICHUH ITACTUIHOTO U XPYIKOTO
MEXaHHUYECKHX 00pas3LOB [P CHKaTUH.
HCTIBITAaHHH. 3. YeM 00BSICHUTH TOSIBIICHHE 00YK00OPa3HOCTH 00pasIoB MpH
UCIBITAHUE HA cxaTun?
CKaTHe. 4. B 4em oTaM4Me AuarpaMMBbl pacTSXKEHUs OT AUArpaMMBl
C)KaTHsl OFHOTO U TOTO K€ MIaCTHYHOro MaTepHana?
5. B 4em oTimume auarpaMMBI pacTSDKSHUS U CKATHS OTHOTO U
TOTO e XPYIKOro Marepuana?
6. B 4em oTnaMuMe AuarpaMMsbl CKaTHs MIIACTHYHBIX U XPYTKHX
MaTepHuanoB?
7. Kakne MexaHnueckne XapakKTepPUCTHKN MOXKHO OIPEAEIUTh
MU UCTIBITAHUH MJIACTUYHBIX MaTEpUAJIOB Ha CxKaTHe?
8. JInis KakMX MaTepHalioB UCIIBITAHUE HA CKATHE UMEET
OoIbIIIOe TPAKTHUECKOE 3HAUCHHE?
P7 JlaGoparopHast OIIK-4-Y1;0IIK-4- | Bompocs! 1yis 3aIIUTH paOOTHI:

pabota 6 Buabt
ne(eKTOB. KaueCTBO
MPOAYKIMH U
TEXHUUECKUH
KOHTPOJIb.

Bl

1.YUto Takoe Ka4eCTBEHHbIE U KOJIMUYECTBEHHBIE XapaKTEPUCTUKU
nponykiuu? 2. Kak knaccudunupyror Buabl negektor? 3. YUto Takoe
KOHTpoOJHMpyeMas napTtus npoxykimu? 4. Uto Takoe mpeacTaBUTeIbHASL
BBIOOpKA U3 MapTUU MPOLYKIUH?

5. Uro sBnsieTcst 00beKTaMU TEXHUYECKOTO KOHTPOJIS IPU
npou3BozACTBe npoaykuuu? 6. Kak hopmynupyrorcs 3agadu
CTaTUCTUYECKOIO PEryJIMPOBaHUs TEXHOIOrHYecKoro npouecca? 7. Uro
npeacTaBisieT coboil KOHTPONbHBIN TUCTOK? 8. Kakue THIb
KOHTPOJBHBIX JINCTKOB PA3IMYHOTO Ha3HAYEHHS IPUMEHSIOTCS IS
cOopa craTucTHIECKOH HHpOpMaTHU?




5.3. OuneHo4HbIE MaTepuajibl, HCNOJb3YyEeMbI€ IJIsl IK3aMEHa (6I/IJ16T]>I, TECThI H T.l'l.)

Tekymuii KOHTPOJb Pe3yIbTaTOB OCBOCHUS Y [l B COOTBETCTBUU € paboUell MporpaMMoi U KaJleHAapHO-TEMATHIECKUM TIAHOM
MIPOMCXOIUT IIPU UCIIOJIL30BAHUY CIIEIYIOLUINX 0053aTebHBIX (OPM KOHTPOJIS:
1. BemmonHenue u 3ammura J1abopaTOpHBIX padOT B BUE YCTHOTO OMPOCA IO KOHTPOJIBHBIM BOIIPOCAM.

Dopmoii TPOMEKYTOYHOM aTTECTALUH 110 TUCLUIUIMHE ABISAETCS dK3aMEH.
DK3aMeH MOXKET POBOJHUTCS B YCTHOU (opMe 1o OriieTaM, BKITIOYAIONINM TEOPETHYESCKUE BOIIPOCH M 3a][a4H, OXBATHIBAIOIINE BCE
pazznensl Y], i B TeCTOBOU (OopMe TI0 TECTOBBIM 3a1aHusM B cpeae LMS Moodle.

Hwxe mpezncraenen odpaser Oumiera st 3K3aMeHa, IPOBOIUMOTO B YCTHOM (opMe.

DenepaabHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKICHUE BEICIIETO 00pa30BaHH
HALIMOHAJIbHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET « MUCUC»
HoBotpowurtikuit hunmman

Kadenpa MeTairypradecKix TEXHOJIOTHIA U 000y TOBaHUS

BUJIET K OK3AMEHY Ne 0

JucuumimHa: « MeTobl HCcClleIOBaHNUs MaTepPUaIoB U IIPOLIECCOBY
Hanpasnenue: 22.03.02 «MeTtamtyprus»

®dopma 00ydeHus: 3a04Has

®dopma npoBeieHNs 3K3aMeHa: YCTHast

1. ATOMHO-CHIIOBast MUKPOCKOIIHSI — YCTPOHCTBO, IPUHINUIIBI paOOTHI, MPUMEHECHNUE.
2. DnexTpuueckas AeeKkTockonus. I[pHHIUIEI OCYIIECTBICHHS U YCIOBHS IPUMEHEHUSL.

CocraBuir:

3aB. kapenpoit MTuO
«_» 20 r

5.4. MeToauKa OLleHKH OCBOCHMSA AMCHUILIMHBI (MoayJis, npakTuku. HUP)

ITpu omeHKe pe3yabTaTOB 3aIIUTH OTYETOB 10 Ta00PATOPHEIM PabOTaM HCIIONB3yeTCsl OMHApHAs CHCTEMa, KOTopast
MpeayCcMaTpUBaeT CISAYIOINe PEe3yNbTaThl U KPUTEPUU OLCHUBAHUS:

"3auTeHo0", eciiu BBINOJIHEHBI BCE 3aaHusl 1TAOOPaTOpHOM paboThI, CTYICHT OTBETHII HAa BCE KOHTPOJIbHBIE BOITPOCHI.

"He 3a4TeH0", €y CTYJCHT HE BBITOIHIJI HJIHM BBIMTONHIII HETIPABUIIBHO 3aJIaHHs JTa00PaTOPHOI pabOoThI, CTYICHT OTBETHII Ha
KOHTPOJIbHBIE BOITPOCHI ¢ OIIMOKAaMH WJIH HE OTBETHII HA KOHTPOJIBHBIE BOITPOCHI.

B cucreme olieHKHM 3HaHUM, yMEHUH 1 HABBIKOB I10 PE3yJIbTaTaM NPOBEJCHHS KOHTPOJIBHBIX paboT B MUCEMEHHON (opme
HCTIONB3YIOTCS CIEAYIOIINE KPUTEPHH:

OrmeHka "OTIMYHO" CTAaBUTCS 3a IOJIHOE OBNAJACHHE COepKaHIeM yueOHOro MaTepuana, BiIaJCHIe IOHATHITHEIM alapaToM,
YMEHHUE pellaTh NPaKTHYECKUE 3a/laut, JJOTHYHOE U3JI0KEHUE OTBETA.

Orenka "Xopomio" CTaBUTCS, €CITH CTYACHT ITOJTHO OCBOWII yUeOHBIA MaTepHal, BIaJceT MOHITUHHBIM aIapaToM, OCO3HAHHO
TPUMEHSET 3HAHUS IS PeIICHNs MPaKTHIECKUX 3a1a4, TPaMOTHO M3JIaracT OTBET, HO COJepIKaHNe U (popMa OTBETA UMEIOT
HEKOTOpPbIE HETOYHOCTH.

OueHka "yZ0BIETBOPUTEIEHO" CTABUTCS, €CIIU CTYJICHT OOHApY)KUBACT 3HAHHUE U TOHUMaHHE OCHOBHBIX IOJIOXKEHHH yu4eOHOTO
Marepuana, HO H3J1araeT ero HEMOJIHO, HeTIOCIe0BATENIFHO, OITyCKAaeT HETOYHOCTH B ONpe/IeNICHHe OHATHIA, B TPUMEHEHHN
3HAHUH IS pelIeHUs] TPaKTHUECKUX 3aad.

OueHka "HeyIOBIETBOPUTEIBHO" CTABUTCS, ECIIN CTYICHT UMEET pa3po3HEHHbIE, OeCCUCTEMHbIE 3HAHMS, HE YMEET BBLICISATh
TJIABHOE M BTOPOCTENICHHOE, JOITyCKAeT OMINOKH B ONPECIICHUE MOHITHH, HCKa)KaeT MX CMBICT, OECIIOPSI0YHO U HEYBEPEHHO
M3/IaraeT MaTeprai, He MOXKET IPUMEHSTh 3HAHUS IS PEIICHNS IPaKTHIECKUX 3371, 3a TI0JTHOC He3HAHWUE M HeITOHNMaHHe
y4e0HOro Marepuana.

KpuTeprn orieHKH KOHTPOJIBHBIX PaboT U 9K3aMeHa, IIPOBOANMBIX B IUCTAHIIMOHHOH (opme:
90 < IIpouent BepHbIX 0TBETOB < 100 - OTIMYHO

75 < TIponeHT BepHBIX 0TBETOB < 90 - X0poI110

60 < IIponeHT BEpHBIX OTBETOB < 75 — yJOBJIETBOPUTEILHO

KputepusiMu oLeHKH JOMAIIHETO 3aaHUS SIBISIOTCS:

- TIOJTHOTA PACKPBITHUS TEMBI;

- CTETNICHb U3YYCHHOCTH JIUTEPATYPHI IO pACCMATPUBAEMOMY BOITPOCY;

- 000CHOBaHHOCTH BBIBOZIOB H MIPENIOKEHUH;

- cobmoneHne TpeOoBaHU TOCYAapCTBCHHBIX CTAHAAPTOB K O(OPMIICHHIO,
- CaMOCTOATEILHOCTD BHITOITHEHUS paOOTHI.

6. YHEBHO-METOJNYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iurepatypa




6.1.1. OcHoBHas1 JiUTepaTypa

ABTOpBI, COCTaBUTEIH 3ariaBue Bbubnmoreka W3narenscTBO, rOx
JI1.1 | U.1.HoBuxoB, MerTamnoBeneHue , M.: MUCuC, 1994
I'.b.Ctporanos, TepMooOpaboTka u
A.N.HoBukos pertreHorpadus: YueOHUK
JI1.2 | C.C.I'openuk, Penrtrenorpaduueckuii u M.: MUCuC, 2002
10.A.Ckaxos, AIEKTPOHHO-ONTHYECKUN
JL.LH.Pactopryes aHanmu3: Yueb. .mocobue
JI1.3 | bparkosckuii E.B. MeTtoapl ucciaenoBaHus Hosotpounk: HO HUTY
MaTepHUajoB U MPOIECCOB: «MHUCHC», 2024
y4eOHoe mocooue st
CTY/ICHTOB, 00yYarOIIUXCS 10
HAIPaBJICHHIO ITOJITOTOBKI
22.03.02 Merannyprus
6.1.2. Jlono/iHUTE/ILHAS JINTEPATypPa
ABTOpBI, COCTaBUTEIH 3arnasue Bubnuorexa W3narenscTBO, TO
JI2.1 | Konecos C.H. MartepuanoBeaeHue u M.: Brrcm. mik., 2004
TEXHOJIOTUS] KOHCTPYKIIMOHHBIX
MaTepHalioB: YUeOHUK
JI2.2 | I'Il.®etucos u np MartepuanoseaeHue u M.: Onuxc, 2009
TEXHOJIOTHUS METAJIJIOB!
Y4eOHuk
JI2.3 | .M. HoBuxos, MerTannosencHue, M.: MUCuC, 1994
I'.b.Ctporanos, TepMooOpaboTKa 1
A.M.HoBukos perTrenorpadus: YaeOHUK
6.1.3. MeToauueckue pa3padoTKu
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubnmoreka WznarenscTBo, o
JI3.1 | buprokosa O.J1. MeTtonb! uccnenoBaHus Hosorpounk: HO HUTY
MaTepUajoB U IPOLIECCOB: "MUCHUC", 2023
1ab0paTOPHBII MPAKTHKYM IS
CTYJICHTOB, O0YJaIOIINXCS 110
HaTPaBJICHUIO MTOJTOTOBKH
22.03.02 Metamtyprus,
npoduis - O0paboTka
METAJUIOB JIaBJICHHEM, BCEX
(hopm 0OyueHHs
6.2. IlepeveHs pecypcoB HHPOPMANHOHHO-TEJIEKOMMYHHKAINOHHO# ceTH « AHTEpHET»
31 | KubepJlenunka www.cyberleninka.ru
72 |H® HUTY "MUCHUC" www.nf.misis.ru
33 | Poccuiickas Hay4yHas 31eKTpOHHAS OHOIHOTEKA www.elibrary.ru
24 |H2b HUTY "MUCHUC" www.elibrary.misis.ru
D5 | YHuBepcureTckas OMOIMOTEKa OHIANH www.biblioclub.ru
6.3 IlepevyeHs NpOrpaMMHOro odecneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOodecCHOHATBHBIX 623 JAaHHBIX

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. |

Haznauenue

Bug | OcHaiienue




211

VYuebnast  aygutopus AN 3aHATHH
JIEKIIMOHHOTO THIIA, MpPaKTHYECKUX
3aHATUI

Jlex

1 wr. - Kommeiotep B coope;

1 wr. - IIpoexkrop Acer ¢ IOTOJOYHBIM
kperuteHneM P 5206(3D) ;

I mr. - Oxpan Lumien Eco Picture 200x200
cM;

22 mwir. - CTON CTyIeHYECKHiA;

1 w. - CTon mpenogaBaTes;

44 mt. - CTyI.

211

YyebHas ayuTopus IS 3aHATHI
JICKIIMOHHOTO THIIA, MPaKTHYECKUX
3aHSATHI

Ip

1 wr. - Kommetorep B coope;

1 wr. - Ilpoexktop Acer ¢ TIOTOJOYHBIM
kperutenneM P 5206(3D) ;

I mr. - Oxpan Lumien Eco Picture 200x200
cM;

22 wr. - CTON CTyIeHYECKHii;

1 wr. - CTox mpenogaBartens;

44 wr. - Ctymn.

224

Vuebnasi maboparopust (KOMITBIOTEPHBIH
KJ1ace)

JIab

13 mT. - Komnberotep B cbope;

1 mr. - Ilpoekrop Acer ¢ IOTOJIOYHBIM
kpemieaneM P 5206(3D) ;

1 wr. - UarepaktuBHas gocka SMART Board
Dual Touch;

1 mir. - [Ipuntep Samsung 1640.

213

VYuebHast nmabopatopust
"MarepuanoBeneHue"

"MarepuanoBeieHue u TEXHOJIOTHUs
KOHCTPYKLMOHHBIX MaTE€PUAIOB"

JIab

1 mr. - Mukpockon MeTamIorpaduaecKuit
METAM JIB-41;

1 mr. - Mukpockon MetamiorpapudecKkuit
METAM JIB-41;

1 mT. - Mukpockon wmertamiorpadpuyeckuii
METAM JIB-41;

1 mr. - Mpkpockon MeTamiorpaduaecKuit
METAM JIB-41;

1 wr. - Mukpockon MeramtorpadpuyecKuit
METAM JIB-41;

1 mr. - Mpkpockon MeTamiorpaduaecKuit
METAM JIB-41;

1 wmr. - Kamepa CM3-u3-31S4C-CS( co
maypoM USB 3.0 u konTposiepom USB);

1 . - OnTHYeCcKui MEKPOCKOTI;

1 . - TBepnomep TIII-2;

1 mr. - Hlmud. ycraHoBka mis o0pad.
METaJlIOB;

23 mir. - Crynbs;

3 mr. - XKanrosw;

5 . - Ikads! KHMKHEIE,

1 mr. - [xad ;

15 mr. - YuyeHHU4YeCKHUE CTOJIHI,

1 . - [IpenonaBaTenbCKuii CTOII.




233 VYuebnas  maboparopus  "Ilpuxknagnas|JIa6 1 . - [Ipuntep HP Laser jet 6L;

MexaHuka" "TexHuueckas MexaHuka'" 1 wr. - Komnbrorep B cOope;

1 1mT. - YcTaHOBKa IS OIIpeAeeH s TIIaBHBIX
HaTpsHKEHUH TpU KPYYCHHH U COBMECTHOM
JCWCTBUU M3ruda M KPYUCHHS;

1 wr. - VYcraHoBKa I ONpEJICICHHS
KPUTHYECKOH CHIBI JUIA CXKAaTOTO CTEPKHS
OOJIBIION THOKOCTH;

I mwr. - VYcraHoBka Ans  oOHpenAeNneHHs
JUHEHHBIX W YIIOBBIX  IepeMeLIeHUN
MIONIEPEYHBIX ccueHU CTaTUYECKH

OTIpesIeIMMON OaNKu;

1 wr. - YcraHoBKa Juis ONpeNeiIeHusT MOTYJIst
CIIBUTA TPU KPYUCHUH;

1 mwr. - YcraHoBKa Ui ONpeneiaeHus] MOyJis
CIIBHTA npu Kpy4eHUHU it TJIaBHBIX
HampsOKEHUH  TpH  KPYYeHWH W TIpH
COBMECTHOM JICHCTBUH U3rH0a U KPydeHHUS,

I mr. - VYcraHoBka IUig  OIpedesICHHs
OITOPHBIX PeaKInii 6aoK;
1 mr. - VYcraHoBka Uid ONpPEIENICHUs

IporuboB MpU KOCOM U3ruoe;
1 wr. - Yu-51 1abop-st KpyTuibHO-pa3peIBHAaSI.

8. METOAUYECKHUE YKA3AHUA /I OBYYAIOIIUXCS

OcBoeHHe AUCLMIUIMHEL IPEATIOIaraeT Kak poBeJCHNUE TPAAULHOHHBIX ayAUTOPHBIX 3aHATHIL, Tak U pabOTy B 3JIEKTPOHHOM
nHpopmarmorHo-o6paszosarensHOi cpene HUTY « MUCHUC» (BUOC).

PexomeHganuu no ycneuHoMy OCBOSHHIO Kypca B TpaAULMOHHOH (opme.

JI71st yCIIeIHOro yCBOSHHSI TEOPETHYECKOr0 MaTepralia He0OX0JUMO PETyJISIPHO TTOCEIIATh JIEKIINH, IEPeUUTHIBATH JIEKIIMOHHBIH
MaTepural, 3SHAYUTECIIbHOC BHUMAHUE YACIATE CAMOCTOATCIBHOMY NU3YYCHUTIO TUCITUTUINHBI.

HporpaMMa JUCHUIUIMHBI BKITFOYACT JICKIUH, ITPAKTUICCKUE U na6opaTopHLIe 3aHsATHsA, BBIIIOJIHCHUE JOMAIIIHETO 3aJaHuA.
JloMamnHee 3aiaHue OTIMYACTCS 3HAUUTEIBHBIMHU 3aTpaTaMy BPEMEHH M TPEOYET OT CTyAEHTa 3HAHUH JISKIIMOHHOTO MaTepyana 1
OOJIBIIIOrO BHUMaHUs. B cBsi3H ¢ OTHUM, IIPU INIAHUPOBAHNN CBOEH CaMOCTOSITEJIbHOM pa60T1)1 BaM CJICAYCT YUUTBIBATD, UTO MPOITYCK
JICKIIUOHHBIX 3aHATUH U HEBHUMATEIHLHOE OTHOIIIEHHE K U3YUYCHUIO MOCoOuiA CYHMECTBCHHO OCJIOKHUT BBIITOJHCHUE JOMAIITHETO
3aJlaHus.

ITonroroBka K BEIIOITHEHUIO JOMAIITHETO 331aHNS 3aKII0YaeTCsl B M3YUCHUH COOTBETCTBYIOIINX METOINYECKAX YKa3aHUI U
CTaHAApTOB 10 ohopMIeHHIO padoT. OhopMIIEHHOE B COOTBETCTBHH CO CTaHIAPTaMH JIOMAITHEe 3aJJaHue CaeTcs Ha Kadeapy
MerTamutypruueckux TEXHOJIOTUN 1 000pyaoBaHus. [IpaBUIIbHO BHIOIHEHHOE 3a1aHIE CUNTAETCS 3aUTeHHBIM. JloMalHee 3a1aHue,
BBITIOJIHEHHOE HEBEPHO WIIM MMEIOIIIee 3aMEUaHusl, BO3BPAILACTCS CTYJCHTY Ha IOpabOTKY.

.Ha60paTOpHI>IC pa6OTLI CBsI3aHbI CO 3HAYUTCIIbHBIMU 3aTpaTaMU BPEMCEHHU, KPOME TOI'0, IJIsI UX ITOJTHOLICHHOI'O BBITTOJTHCHU S
TpebyeTcs yuacTue B Hell HECKOIBKUX CTYACHTOB. B cBS3U ¢ 3THM, IpH IIIaHUPOBAaHUU CBOEH yueOHOI paboTHI BaM ClleAyeT
YYUTBIBATH, YTO IMIPOMYCK na60paTopH0ro 3aHATHA CBA3aH CO CI0XKHOCTAMU HUX BBIIIOJIHCHUS.

INTonroToBKa K BEIIOIHEHHIO TJAOOPAaTOPHON PabOTHI 3aKIII0YAETCS B COCTaBICHHN TEOPETHUECKOTO BBEACHNUS K JIaOOPaTOPHOM
pabore. [Tocie BHIMOMHEHHS TAOOPAaTOPHOH paboTh ohopmisieTcst 0T4eT. PaboTa cunTaeTcs MOITHOCTHIO 3aU4TEHHOW TIOCITE ee
3amuThl. 3amuTa 1abopaTOPHBIX paboT MPOBOAUTCS HA J1JAOOPATOPHBIX 3aHATHSX.

VYuacTre B IPaKTHYECKHUX 3aHATUSAX TPEOYET OT CTYACHTOB BEICOKOM CTEIEHH CaMOCTOSITEIILHOCTH M CIIOCOOCTBYeT Ooree
FJTY6OKOMy OCBOCHHIO TCOPECTHICCKUX TOJIOKECHHUH M UX MMPAKTUYCCKOro UCTI0JIb30BAHU.

PexomeH1aniy 110 OCBOGHMIO AUCLUHUIUIMHBI B JUCTAHIIMOHHOM (opme.

Yr00Bb!I 3 PeKTHBHO UCTIONB30BaTh BO3MOXKHOCTH DMIOC, a COOTBETCTBEHHO 1 YCIICIITHO OCBOUTH JHUCLMILTHHY, HYXKHO:

1) 3aperucTpupoBathcs Ha Kypc. JJist 3TOro Hy>KHO TIEPEHTH TI0 CChUTKE, BBIIaBAeMOM COTPYIHUKAMU JIeKaHATa WITH
npenonaBareneM. JIOTHH 1 maponb COBIAAaeT ¢ JOTHHOM H IaposeM ot JudHoro kabunera HUTY MUCHUC;

2) 03HAKOMHUTbBCS C COAEPKAHUEM Kypca, BOIIPOCAMHU AJIsl CAMOCTOSITENBHOM MOATOTOBKH, YCIOBUSIMHU JIOMYCKa K aTTeCTall|u,
(hopMoii TPOMEXYTOUHOI aTTeCTaINH (3a4eT/3K3aMeH), KPUTEPHSIMU OIIEHUBAHUSA | TIp.;

3) 3ax0/s B COOTBETCTBYIOIINE PA3/eiIbl H3ydaTh yIeOHbIE MaTepHAbl, pPa3MEIICHHBIC IPEIOo1aBaTeNIeM, B T.U. MOIb30BAThCA
JIUTEpaTypol, PEKOMEHJOBAaHHOM MTPENoAaBaTeneM, Iepexo s MO CChIIKAM;

4) B pyOpuke "3amaHus" 03HAKOMHUTLCS € COACPKaHUEM 3aJ]aHus K TUCbMEHHOM paboTe, CPOKaMHU CIa4yH, KPUTEPUSAMH OIICHKU. B
YCTaHOBJICHHBIE CPOKH BBITIOJIHUTE paboTy(bl), MOATPY3HUTH 3/1€Ch )K€ JUII MpoBepKu. Ecim paboTta comepkKuT pucyHKH, GOpMyIIEL,
TO C IEeNbI0 COXpaHeHHs (GOpMaTUPOBAHUS ee Hy KHO IOATrpykats B pdf ¢opmarte.

PaGota, noarpy»xaemas 1yist IPOBEPKH, JJOJDKHA!

- coIeprkaTh BCe CTPYKTYPHBIE HJIEMEHTHI: THTYJIBHBIN JINCT, BBE/ICHHE, OCHOBHYIO YacTb, 3aKIIFOUCHHUE, CITUCOK HCTOYHUKOB,
HPUIOKEHUS (TIPH HEOOXOANMOCTN);

- 6bITH 0()OpPMIICHA B COOTBETCTBUH C TPSOOBAHHUSIMHU.

I[IpenonaBatens B TEUEHHE YCTaHOBJICHHOTO CpoKa (He Oosee IecsTH AHEH) mpoBepseT paboTy U pa3MelaeT B KOMMEHTaPHSIX K
3aJJaHUIO PEIeH3MI0. B Hel OH yKka3bIBaeT KaK MOJOKUTENBHBIE CTOPOHBI paboTHI, Tak 3aMedaHus. [Ipy Hauauy B peneH3nn
3aMevyaHuil U peKOMEHAAINiH, Hy)KHO BHECTH IOMPAaBKU B pabOTy, MOATPY3UTH €€ 3aHOBO JUIS OBTOPHOH IpoBepku. [1pu sTom




Ba)KHO CIEJUTH 32 CPOKAMH, B TCUCHHUE KOTOPBIX JOIDKHO OBITH BBINOIHEHO 3a1aHue. [Ipu HapyIIeHHH CPOKOB, YKa3aHHBIX
HpernoaaBaTesieM BO3MOXKHOCTh MOATPY3HUTh PAOOTY OCTAaeTCsl, HO CHCTEMAa BHIBOJUT COOOIIECHNE O HapylIeHHH cpokoB. [1o
OKOHYaHUH CEMECTpa MOATPY3UTh paboTy HE TOIYIHTCS;

5)B pyOpuke «TecTer» IPOUTH TECTOBBIC 3aTaHUSI, OCBOMB COOTBETCTBYIOIUH MaTepHa;

6)B pyOpuke «OLEHKN» OTCIIEKHUBATH CBOIO yCIIEBAEMOCTD;

7)B pyOpuke «OOBsIBICHUS YUTATh OOBSBICHUS, pa3MelliaeMble IPEIoiaBaTeNeM, JaBaTb 00pPaTHYIO CBSI3b;

8)B pybOpuke «O0CyXkIeHHs» CO31aBaTh 0OCYKICHHUS B yI4aCTBOBATh B HUX (00CYKIAIOTCsI OOIIHE MOMEHTHI, BBI3BIBAIOIIHE
BOIIPOCHI y OOIBIIMHCTBA IPyIsl). JlaHHas pyOpHKa Takke MOXKET ObITh HCIOJIb30BaHA ATl B3aUMHOMN IIPOBEPKH;

9)nposBIATH PEryIspHYIO aKTUBHOCTH Ha Kypce.

[TpenMymIecTBEHHO Il CHHXPOHHOTO B3aUMO/ICHCTBISI MEXK/Ty yJaCTHHKaMH 00pa30BaTEIFHOTO IPOIIecca MOCPEICTBOM CETH
«uTepuer» ucnonb3yercs Microsoft Teams (MS Teams). UToOBI OJHOLIEHHO HCIOIB30BATh €0 BO3MOXKHOCTH HYKHO
yCTaHOBUTH npuiioxkenne MS Teams Ha nepcoHanbHBIA KOMITBIOTEp U TeraedoH. CTapocTaMm HY>KHO co3fath rpynmny B MS Teams.
VYuactue B rpyInime Ho3BOJNSET:

- CITymIaTh JIEKINH;

- paboTaTh Ha MIPAKTHUECKUX 3aHATHAX;

- OBITB Ha CBS3M C NIpENoaBaTeNneM, 3aJaBasi eMy BOIPOCHI HJIM OTBeYast Ha €ro BOIIPOCH! B 00IIEM 4aTe TpyNIbl B padbodee Bpems C
9.00 mo 17.00;

- OCYIIECTBIISTH COBMECTHYIO pabOTy Hag JOKyMeHTaMH (BKIamKa «Daiisr).

IIpu npoBeieHUH 3aHATUN B TUCTAaHIIMOHHOM CHHXPOHHOM (popMaTe HYKHO BCeraa paboTaTh C BKIIOUEHHOI KaMepoil.
HckiroueHue — eciti npernoaaBaTtellb HOIPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSA3H ¢ OosbInMu ToMexamu. Ha aBatapkax
JIOJDKHBI OBITh HCKITIOUNTEIBHO JEIOBEIE (OTO.

IIpu npoBeaeHNH TEKIIHOHHO-IIPAKTUIECKUX 3aHATUI BeeTCA 3alUCh. DTO JaeT BO3MOXKHOCTh IPOCMOTpA 3aHATHS B CIIy4yae
HEBO3MOXKHOCTH IIPUCYTCTBHS HAa HEM MJIM IIPH HEOOXOIMMOCTH BHOBb OOpaTHUTCS K MaTepHally ¥ 3aHOBO €TI0 IIPOCMOTPETb.




