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IIporpammy coctaBui(u):

x.m.u., JJoyeum, Jlamvinos O.P.

Pabouas nporpamma
MeToabl HccIeA0BAHUS MATEPHAJIOB U TPOLIECCOB

Pazpaborana B coorBerctBuu ¢ OC BO:

®denepanbHBII roCy1apCTBEHHBIH 00pa30BaTENBHBIN CTaHAAPT BHICIIEr0 00pa30BaHMS IO HANIPABICHUIO MOATOTOBKH 22.03.02
Meramnyprus (ypoBeHs OakanaBpuaTa) (mpuka3 MunoopHayku Poccuu ot 02.12.2015 1. Ne Ne 602 0.B.)

CocrapneHa Ha OCHOBaHUH y4eOHOTO IIJIaHa:

Hamnpasnenne nogrorosku 22.03.02 Meramryprus [Ipoduns. O6paboTka MeTamIoB JaBICHUEM,
22.03.02 21 Meramtyprus_[TpOM/.plx O6paboTka MeTaIIOB JaBICHHEM, YTBEPKACHHOTO Y yeHbIM coBetoM PI'AOY BO HUTY
"MUCuC" B cocrase coorerctytormeit OITIOIT BO 21.05.2020, mpotokon Ne 10/3r

Vrepxaena B cocrase OITOIT BO:

Hamnpasnenue nogrorosku 22.03.02 Meramtyprus IIpoduns. O6paborka MeTamnoB gaBiaeHueM, O6paboTka METaIOB JaBICHHEM,
yTBep)kaeHHON YueHbM coBeToM PT'AOY BO HUTY "MUCuC" 21.05.2020, mpotokoa Ne 10/3r

Pabouas nporpamma on06peHa Ha 3acelaHUU
Kadenpa meraaaypruyeckux TexHoJoruii u ooopyrosanusi (Hosorpounkuii puiauasn)

IIpotokon ot 16.03.2023 ., Ne§

PyxoBonurens nonpazaenenus llanosano Anekceit Hukonaesuu



1. HEJIX OCBOEHUA

1.1 |Lens - dopmupoBaHUE 3HAHHI O METOJAX MCCICIOBAHNS MATEPHAIIOB M MIPOLECCOB, a TAKXKE IMPAKTUICCKIX HABBIKOB

paboThI Ha HCCIe0BATEIBLCKOM 000pyIOBaHHUH.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnoxk OIT: b1.B

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.1.1 | Teopus BepOsATHOCTEH M MaTeMaTHYECKasi CTATHCTHKA

2.1.2 | MaremaTnka

2.1.3 | HWudopmatuka

2.1.4 | AmanuTHueckas TeOMETpHUsl U BEKTOpHas anredpa

2.1.5 |dusuka

2.1.6 | Xumus
2.2 JAucunnimHbl (MOIy/IH) U PAKTHKH, VI KOTOPBIX 0CBOCHHME JAHHON AUCHMIIIMHBI (MOAY/IS) HE00X0AUMO KaK
npeaulecTBYOLIee:

2.2.1 |KypcoBas Hay4HO-HCCTe0BaTENbCKas padboTta (dacth 1)

2.2.2 | KypcoBas HaygHO-HCCIE0BaTENbCKAsA paboTa (4acTs 2)

2.2.3 | KypcoBas HaygHO-HCCIEIOBaTENbCKAsA paboTa (9acTs 3)

2.2.4 |IlogroroBka K mpoIeaype 3amiuThl ¥ 3aIUTa BEITYCKHOH KBATHN(PHUKAIIMOHHON PadoTHI

2.2.5 HpOI/ISBOI[CTBCHHaSI MMpaKTHUKa Mo MOJIY4YCHHIO HpO(i)eCCI/IOHaJ'ILHBIX yMeHHI’I " OIIbITa HpO(bCCCI/IOHaJTBHOI;‘I JACATCIBHOCTH

2.2.6 | TexHonmoruu nMpou3BOACTBA COPTOBOTO MpOKaTa

2.2.7 |Meromsl ONTUMH3AIINH POIECCOB 00PAOOTKH METAIIIOB TaBICHHEM

2.2.8 | ObopymoBaHUE 1IEXOB 00PAOOTKH METAJIOB JABICHUEM

229 CucreMbl yHrpaBJICHUA TEXHOJIOTHICCKUMHU IpoLeCCaMU 06p3.60TKI/I MCTAJIJIOB JaBJICHUEM

2.2.10 |IlpenmurioMHas MPaKTHUKA JUIs BBIMOJIHEHHUS BBITYCKHON KBaTH()UKAIIMOHHOH PabOTHI

2.2.11 | HoBble TeXHOJIOTHYECKHE PEIICHHUS B Mpolieccax 00paboTKH METAJUIOB 1aBJICHHEM

2.2.12 | TexHonoruu NpoU3BOACTBA JUCTOBOTO MPOKaTa

2.2.13 | Teopust mpoKaTKH

3. PE3YJIBTATBI OBYYEHUMA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMHA

OIIK-4: Cnioco0eH NpoBOAUTH M3MepPeHUsl U HalI01eHuA B cepe npodeccHoHAIBLHOM 1eATeIbHOCTH, 00padaThIBaThH U
MPeACTABJIATH IKCIIEPUMEHTAIbHBIE JaHHbIE

3HaTb:

OIIK-4-31 ocHOBHBIC MCTOABI U CPCACTBA UBMCPCHUSA I UCCIICAOBAHUA KaUCCTBCHHbBIX XaPAKTCPUCTUK MCTAJIJIOB U CIIJIABOB

YMmerb:

OIIK-4-Y1 BeIOHpaTh ¥ IPUMEHITH METOABI U CPEACTBA U3MEPEHHS AT ONIPECIICHNS CBOMCTB MaTEepHAIIOB U U3JSIHH 13 HUX

Baaaernb:

OIIK-4-B1 HaBbIKamMu IMPOBOAUTD SKCIICPUMEHTAJIbHBIC UCCIICAOBAHUA U UCII0JIB30BAaTh OCHOBHBIC ITPUEMBI 06pa6OTI(I/I n
MPEACTABICHUA TOJTYYCHHBIX JaHHBIX

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaumenoBanmue pasnenoB u | Cemectrp | HacoB | @opmupyemsble | Jluteparypa | Ilpumeyanue KM
3aHATHS TeM /BUj 3aHATUSA/ / Kype HHAUKATOPbI M JJ1.
KOMIICTCHIUH pecypcnl

Boinoan
sieMble
padoTsI

Paznen 1. Knaccuduxanus
MaTepuaoB
0CO0eHHOCTH
HCCJIETOBAHUSA

PasIM4YHBIX

MaTepuasioB




1.1 Knaccudukarus OIIK-4-31 JI1.1 J11.2 KM1
MaTEepPHaIOB M OCOOEHHOCTH JI1.3J12.1
WCCIIEIOBAHUS PA3IMYHBIX JI2.2J12.3
Matepuainos /JIex/ 01323354
35
Pazgen 2.
Muxkpockonuyeckui u
peHTreHorpaguyecKuii
METOJbI KOHTPOJIA U
HCCJIC0BAHMI
2.1 OnTryeckas, OIIK-4-31 JI1.1J11.2 KM1
IIPOCBEYMBAIOLIAS U JI1.3J12.1
CKaHUPYOLIast J12.2J12.3
(pactpoBas) 213253 54
3JIEKTPOHHAS, 35
CKaHUPYFOIIast
30HIOBAs
MUKpocKomust /JIex/
2.2 Metonsr OI1K-4-31 JIL.1J11.2 KM1
ONpeNEICHUS JI1.3J12.1
pasmepoB J2.2J12.3
CTPYKTYPHBIX 2132053 54
3r1eMeHTOoB /JIex/ 25
2.3 PentrenoBckue OIIK-4-31 JIL.1J11.2 KMI1
METOIBI JI1.3J12.1
uccienoanus /JIex/ J12.2712.3
31323354
25
2.4 Omnpenenenue napaMeTpoB OIIK-4-31 JIL.1J11.2 KM1
pEUIeTKH U MEKaTOMHOTO OIIK-4-V1 JI1.3J12.1
PACCTOSIHUS UCCIIEYyEMOTO JI2.2J12.3
MaTepHaa 1o J1eKTPOHHBIM 012233 54
Mukpodororpadusim. /Ilp/ 25
2.5 Ornpenenenue 3JIeMEHTHOTO OIIK-4-31 JI1.1 JI1.2 KM1
cocraBa OIIK-4-Y1 JI1.3J12.1
HCCIIelyeMOT0o MaTepHraa JI2.2J12.3
MyTE€M CPaBHEHUS 212233524
PCHTTEHOBCKUX 25
cnektpos. /TIp/
2.6 Orpenenenue pa3mMepoB OIIK-4-Y1 JIT.1JI1.2 KM1
JeeKTOB MpH OIIK-4-31 JI1.3J12.1
WCTIOJIb30BAHUU ONTHYECKUX J2.2J12.3
npudopos /TIp/ 31323354
25
2.7 W3yuenue ycrpoiicta u OIIK-4-31 JIT.1J11.2 o ¢opme P2
MpUHIKIA PabOTHI OIIK-4-V1 JI1.3J12.1 "I'pyninoBsie
MUKpockorna. /J1a6/ OIIK-4-B1 J12.2J12.3 paboThr"
01323354
95
2.8 Meramnorpapuueckue OIIK-4-31 JIL.1JI1.2 o ¢opme P3
WCCIIeIOBaHUS MAKPO- 1 OIIK-4-V1 JI1.3J12.1 "T'pynnoBsie
MHUKPOCTPYKTYPBI YyT'YHOB U OIIK-4-B1 JI2.2J12.3 paboTer"
craneii. /J1ab/ 21223334
25
2.9 [ToaroroBka k 1abopaTopHBIM OIIK-4-31 JIT.1JI1.2
paboram /Cp/ JI1.3712.1
J12.2J12.3
21323354
25

Pasgen 3. Meroabl
KOHTPOJISI CBOICTB
MaTepHajIoB




3.1 MeTtoab1 KOHTpOIIA 2 OIIK-4-31 JI1.1 J11.2 KM1
MPOYHOCTHBIX, JI1.3J12.1
TEIUIOPH3HIECKHUX H JI2.2J12.3
ANEKTPOPUINUECKIX 21223334
CBOHCTB MaTepuaios. /JIek/ 25
3.2 OrnpeneneHue OCHOBHBIX 3 OIIK-4-31 JI1.1 JI1.2 KM1
CBOMCTB cTajel 1o ux OIIK-4-V1 JI1.3J12.1
mapkawm /I1p/ JI2.2J12.3
212233524
25
33 KontponbHas padota 1 /TIp/ 2 OIIK-4-31 KMI1
OIIK-4-V1
34 O3HaKOMJIEHUE ¢ METOUKON 2 OIIK-4-31 JI1.1J11.2 o opme P4
MeXaHHUECKUX HCTIBITaHUH. OIIK-4-Y1 JI1.3J12.1 "I'pynimoBsie
WCIIBITAHUE Ha OIIK-4-B1 JI2.2J12.3 paboTsr"
pactspkenue. /J1a6/ 212202354
95
3.5 O3HAaKOMIIEHHE C METOJUKOH 2 OIIK-4-31 JI1.1J11.2 o ¢opme P5
MEXaHUYECKUX HUCITBITAHUN. OIIK-4-V1 JI1.3J12.1 "T'pynnoBsie
HcnbiTanue Ha OIIK-4-B1 JI2.2J12.3 paboTsr"
Kkpydenue. /J1ad/ 01323354
25
3.6 O3HaKOMJICHHE C METOUKON 2 OIIK-4-31 JIT.1 J11.2 o ¢opme P6
MEXaHMYECKUX HCIIBITAHUH. OIIK-4-Y1 JI1.3J12.1 "T'pynnoBsie
UCTIBITaHKE Ha cxatue. /J1ab/ OIIK-4-B1 J12.2J12.3 paboTsr"
212233524
25
3.7 IToxaroroBka k 1a00paTOPHBIM 3 OIIK-4-31 JIT.1JI1.2
paboram /Cp/ JI1.3712.1
J2.2J12.3
212233 54
35
3.8 [ToaroroBka K KOHTPOJIBEHOU 14 OIIK-4-31 JI1.1 J11.2
pabore 1 /Cp/ OIIK-4-Y1 JI1.3J12.1
J2.2J12.3
31323354
95
Paznen 4. Tepmuueckue u
cHeKTpajibHble MEeTObI
KOHTPOJIS
4.1 Tepmuueckue 2 OIIK-4-31 JIT.1JI1.2 KM2
METOMbI JI1.3J12.1
HCCIIEIOBAHUS J12.2 J12.3
MaTepuaios /JIex/ 2105233324
25
4.2 CrexTpanbHbIi 2 OIIK-4-31 JI1.1 JI1.2 KM2
aHanu3 Matepuanos /Jlek/ JI1.3J12.1
J2.2J12.3
31323354
25
Pasnea 5. Hepaspymaromue
MeTO/Ibl KOHTPOJISI
5.1 Mertonsl AedeKTOCKOMHN 4 OIIK-4-31 JI1.1 J11.2 KM2
3aroTOBOK | u3zenuii /JIex/ JI1.3712.1
J2.2J12.3
212233524
25
5.2 Br160p cxembl 2 OIIK-4-31 JI1.1 J11.2 KM2
YABTPa3ByKOBOTO OIIK-4-Y1 JI1.3J12.1
KoHTpos. /TIp/ J12.2712.3
21222354

95




53 OmnpeneneHue rryOHHEI 5 2 OIIK-4-31 JI1.1J11.2 KM2
3ajeranus aeexra mo OIIK-4-V1 JI1.3J12.1
JTaHHBIM TOKOBUXPEBOTO J12.2 J12.3
kouTpoms. /TIp/ 01323354
25
5.4 KonrtponbHas padota 2 /TIp/ 5 2 OITK-4-31 KM2
OIIK-4-V1
5.5 Bunsr neextoB. kauecTBO 5 4 OIIK-4-31 JI1.1J11.2 o gopme P7
MPOAYKIMH U TEXHUUECKUH OIIK-4-V1 JI1.3J12.1 "T'pynnoBsie
KOHTpOJIb. /J1ab/ OIIK-4-B1 J2.2J12.3 pabotsr"
21222354
95
5.6 [MoaroroBka k 1abopaTOPHBIM 5 2 OIIK-4-31 JIT.1JI1.2
pabortam /Cp/ JI1.3J12.1
JI2.2J12.3
212202354
25
5.7 [TonroroBka K KOHTPOJbHOU 5 14 OIIK-4-31 JIL.1J11.2
pabore 2 /Cp/ OIIK-4-V1 JI1.3J12.1
J2.2J12.3
212233 34
25
5.8 BerlnonHeHune qoManiHero 5 20 OIIK-4-31 JIT.1 J11.2 P1
3ananus /Cp/ OIIK-4-V1 JI1.3712.1
J12.2J12.3
212233524
25
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHAasA padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITeJIbHOI MOATOTOBKHU
Kon KonTponbsaoe 1'1{11;){01;6:5;;3(1)\4516: B
KM MepOTpUsTHE I B OTIPOCHI AJIs MOATOTOBKHU

KOMIIETEHIIHI




KM1

KontponbHas
pabora 1

OIIK-4-31;0I1K-4-
V1

Teoperuueckue BOIIPOCH! K KOHTPONBHOIT padote 1:

1. OnTrueckas Mukpockonusi. OCHOBHBIE HOHSTHUS — pa3peliaromas
CTIOCOOHOCTB, TIpeIelT pa3pemeHus, TU(PaKIHOHHBIN TPeaet.

2. YCTpOUCTBO ONTUYECKOTO MUKPOCKOIIA.

3. Mukpockonus KOMOMHALMOHHOTO pacCcesHHsI CBETa — KOHCTPYKLUS,
NpUMEHEHHE.

4. Muxpockonus ¢ HackimenrneM momuraecteHmn (STED) —
KOHCTPYKIUS, IPUMEHEHHE.

5. KoHoxkanbHasi MUKPOCKOIINS — KOHCTPYKIHS, IPUMEHEHHE.

6. IIDM. OcHOBBI IPOCBEUUBAIOILEH 3IEKTPOHHON MUKPOCKOIIUH.
Konctpyxuus [IOM. dopmuposanue Iyda.

7. Bosmoxknoctu u mpuMerenue [I19M. OObeKThI uccae10BaHus.
JocrounHcTBa 1 Hefoctatku Merona [I9M. Obnacti npiuMeHeHust
[IOM.

8. PactpoBast anexTpoHHas Mukpockonus (POM). ®usndeckue 0OCHOBBI
POM.

9. YcTpoiicTBo U paboTa pacTpoOBOTo MEKTPOHHOT'O MUKPOCKOTIA.

10. Texunueckue BO3MOKHOCTH POM.

11. Cxanupytomias TyHHEIbHasi MUKPOCKOITUS — YCTPOWUCTBO,
HPHHIMIBI paOOThI, IPIMEHEHHE.

12. AToMHO-CHIIOBasi MUKPOCKOIINS — YCTPOMCTBO, MPHUHIUIIEI PAOOTEHI,
IpUMEHEHHE.

13. DneKkTpocHI0Basi MUKPOCKOITHS — YCTPOHCTBO, IPHHIUIIBI PaOOTHI,
pUMEHEHHE.

14. MarHuTHO-CUJIOBass MUKPOCKOIUS — YCTPOUCTBO, IPHHIUIIBI
paboThl, mpuMeHeHue. BeIOpaTh METOBI U CpeICTBA U3MEPEHNUS IS
OIPE/IeNIEHNs] CBOMCTB MaTEPHAJIOB.

15. OcHOBBI (M3UKH PEHTTEHOBCKOTO U3IMy4YeHUs. B3anMoneicTBre
PEHTTeHOBCKUX JIy4el ¢ BemecTBOM. 16. OCHOBHBIE METOBI
PEHTTEHOCTPYKTYPHOTO aHaNIN3a.

17. Meronst PCA — Jlay»s, Koccens.

18. Meronsl PCA — MeToz BpalleHus, IOPOLIKa.

19. OcHOBHBIE METO/IBI PEHTTEHOCTIEKTPaJIbHOro aHanu3a. Oouiee
YCTPOMCTBO CEKTPOMETPOB.

20. MeToab! peHTI€HOCTIEKPAIbHOTO aHAIN3a — KaueCTBEHHBIH,
MOJTyKOJIMYECTBEHHBIN, KOJTMYECTBEHHBIN.

21. MeTozabl KOHTPOISI MPOYHOCTHBIX CBOMCTB MaTE€PUAIIOB: IPOUYHOCTU
Ha CKaTHe, PacTsDKeHue, H3rude, yaapHoM H3rude, yaape, TBepAOCTH.
22. MeToasl KOHTPOJIS TEIIO(GHU3NIECKUX CBOHCTB MaTePHAIIOB:
TEeMJI0EMKOCTH, TEILUIONPOBOJHOCTH, TEPMUIECKOTO PACIIUPEHUSI.

23. MeTtozabl KOHTPOJISI 3IEKTPOMH3UIECKAX CBOHCTB MaTEpHAIIOB:
YIEBHOTO TIOBEPXHOCTHOTO ¥ 00BEMHOTO CONTPOTHBIICHAH,
JU3IEKTPUIECKON MPOHUIAEMOCTH U JUINEKTPUIECKHUX MOTEPb.




KM2

KontponbHas
pabota 2

OIIK-4-31;0I1K-4-
V1

Teopernueckue BOIIPOCH! K KOHTPONBHOIT paboTe 2:

1. Tepmuueckuii ananus, quddepeHIuaTbHbIH TEPMAYESCKUN aHAIN3 U
TEXHHKA eTO TIPOBEICHUS.

2. Meron TepMOTrpaBUMETPUM.

3. Meron nudepeHunanbHbIX TEPMOrpauIeckux KPUBBIX.

4. Merox nuddepeHmanbHON CKaHUPYIOIIEH KaTOpUMETPHH.

5. DMHCCUOHHBIN CIIEKTPAIbHBIN aHAIU3.

6. MonekynspHast CIIEKTPOCKOITHSL.

7. CeKTpOCKOMUs MEKTPOHHOIO U SAE€PHOr0 MarHUTHOTO PE30HAHCA.
8. UK -cnexrpockonusi, OXKE-cnekTpockonus, akycTHUecKast
CIEKTPOCKOIHSI.

9. Ontuyeckas aedexrockonus. [[pUHIMIIBI OCYLIECTBICHUS U YCIOBHS
HNPUMEHEHHUS.

10. PagmarmonHas nedexrockonws. [IpHHINTIBI OCyIIECTBICHNS U
YCIIOBHS IPHUMEHEHHUS.

11. PagnoBonHoBas nedekrockonust. [IpruHIHUIIBI OCYLIECTBICHUS 1
YCIIOBHS IPHMEHEHHUSI.

12. Termosast aeexTockonus. [IpHHINIIBI OCYIIECTBICHUS U YCIOBHS
IPUMEHEHUS.

13. MaruutHast nedexrockomnus. [IpUHIUITBI OCyIIeCTBICHUS 1
YCIIOBHS IPHMEHEHHUS.

14. Axyctnueckas nedextockonus. [I[pUHINIBI OCYIIECTBICHUS U
yCIIOBHS IPUMEHEHHUS.

15. BuxperokoBas nedexrockonus. [IpnHINTIBI ocyIecTBICHUS 1
YCIIOBHS IPHMEHEHHUS.

16. DnexTpuueckas nedexrockonus. [I[puHIMUIBI OCYIIECTBICHUS U
YCIIOBHS IPUMEHEHHS.

17. KarmsipHast nedekrockorust. [IpHHITHITEL OCYIIECTBICHHUS 1
YCIIOBHS IPHUMEHEHHUS.

5.2. Ilepeu

eHb padoT, BbINOJIHSE

MBbIX IO JUCIHUIIJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

Ha3zpanne
paboTsI

IIpoBepsiemblie
WHIUKaTOPBI
KOMIIETCHIIUIA

Copneprxanue paboTbl




P1

JloMarrHee 3a1aHue

OIIK-4-31

Jomarmsee 3ananue B Buae pedepara. O6beM JoManIHero 3agaHus — 15
-20 ctp. [IpaBUABHO BBIOITHEHHOE 3a/1aHKE, TEMA KOTOPOTO PACKPhITA U
COOTBETCTBYET COJICP)KAHHIO, CAUTACTCS 3aUTCHHBIM.

JlomarniHee 3aiaHKe, BBIIOJIHEHHOE HEBEPHO MM MIMEIOIIEee 3aMEUaHus,
BO3Bpaluaercs Ha qopadotky.IIpuMepHbie TeMbl pedepaToB:

1. dusnueckne METOBI HCCIEIOBAHUS.

2. IlonsTHE O CIIaBaxX U METO/AX UX MOIY4YEHUs.

3. OcobeHHOCTH CTPOEHHS, KPUCTAIUIN3AIMY U CBOMCTB CILIAaBOB:
TBEPABIX PaCTBOPOB.

4. Kimaccu¢ukanus CIutaBoB TBEpABIX pacTBOpoB. HeorpanmuenHas
pacTBOPUMOCTE KOMIIOHEHTOB. OrpaHNYeHHAs! paCTBOPUMOCTD
KOMIIOHEHTOB.

5. MexaHn4ecKue CBOMCTBA U CIIOCOOBI ONPEAEICHUS UX
KOJIMYECTBEHHBIX XapaKTEPUCTHK: TBEPAOCTb, BA3KOCTh, YCTAIOCTHAS
MPOYHOCTb.

6. M3ydenue CTpyKTypbl METAJLIOB U CIIJIABOB (MaKpO-, MUKPO-, TOHKAsI
CTPYKTYpa).

7. AromHOe cTpoerue (a3 — oTkpsiTHE Jlay».

8. KoHCTpyKIIMOHHAS TPOYHOCTH MeTasioB. OcoOeHHOCTH
JehopMaliy MONNKPUCTAIUTHYECKIX TEIL.

9. BrmstHne 1utacTH4ecKoil neopMaliy Ha CTpyKTypy U CBOHCTBA
MeTaIa: Hakjel.

10. BnusiHue HarpeBa Ha CTPYKTYPY M CBOHCTBA 1e)OPMUPOBAHHOTO
MeTaJlIa: BO3BpAT U PEeKPUCTAIUTH3AIIHS.

11. Cnoco0sr orieHkH BA3KocTH. OmeHKa BA3KOCTH M0 BUIY H3JI0OMA.
12. UccnenoBanue MEXaHUYECKUX CBOMCTB.

13. MccnenoBanne Makpo- 1 MUKPOCTPYKTYpbI (MeTautorpaduuecKui
aHaJn3).

14. dusnueckre METOIBI HCCIIETOBAHHS.

15. OnTrueckass MUKPOCKOITHSI.

16. DnexTpoHHass MUKPOCKOIUSL.

17. PEHTreHOCTPYKTYPHBIH aHAIU3.

18. MakpOoCKOITMUECKHH aHATN3 METAIJIOB.

19. MHUKpPOCKOIMYECKUH aHAIIN3 METAIIJIOB.

20. Omeparuu KOIMIECTBEHHOH MeTauIorpadum.

21. IIpoceunBaromast MEKTPOHHAS MUKPOCKOIIHSL.

22. Muxponudpaknus. OnpezneneHie CTpyKTypsl, pa3MepoB 1
pacrpeneneHus CTPyKTYPHBIX COCTaBIISIONIHX.

23. PacTpoBast 2J1eKTPOHHAST MUKPOCKOIIMS.

24. Tepmonapsl. SIBnenue 3eebeka.

25. ATA (mubdepeHnnanbHbIi TEPMHUUSCKUA aHATTU3).

26. Tepmuueckuil aHanus.

P2

JlaboparopHas
pabora 1 U3yuenue
YCTpOICTBa U
MPUHIONTIA PAOOTHI
MHKPOCKOTA.

OIIK-4-31;0I1K-4-
Y1;0IIK-4-B1

Bompocs! st 3amuTs! paboThL:

1. PacckaskuTe MpUHIMI PabOThl MeTaIOrpaduuecKoro MUKpocKomna?
2. Ot yero 3aBuCHT yBenu4eHue Mukpockona? 3. Yro takoe
pasperniaromnias crmocoOHOCTs MUKpockoma? 4. OCHOBHEIE Y3IIbI
MeTtautorpaduueckoro Mukpockona? 5. Kak ¢popmupyercs
M300pakeHHue Ha MeTauorpaguueckoM MUKpockore? 6. Onumunre
MPUHIUITHATBHYIO CXeMYy MHUKPOCKOTIa?

P3

JlabopaTopHas
pabota 2
Meramnnorpapuueck
U€E UCCIIEA0BaHHs
MaKpo- 1
MHUKPOCTPYKTYPBI
YYT'YHOB U CTAJIEH.

OIIK-4-31;011K-4-
V1;0IK-4-B1

Bormpocer gyt 3amuTs! paboTs: 1. UTo Takoe MakpoaHan3?

2. JIns 4ero CiIy>KUT MUKpoaHanu3?

3. Yto Takoe MUKpOUUIU(} U KaK OH TOTOBUTCS?

4. Kak onpenensiercs o0liee yBelnn4eHUEe MUKPOCKoma?

5. Kak onpenensiercs 1ieHa fefieHus OKyJIsip-MHUKpomMeTpa?

6. Kaxum 06pa3oM pazmep 3epHa BIHAET Ha MEXaHUYECKYIO IPOYHOCTh
MeTajla UM crasa’?




P4 JlabopaTopHas OIIK-4-31;0I1K-4- | Bompocs! asst 3aiuTs! paboTHI:
pabora 3 Y1;0IIK-4-B1 1. Yto Ha3BIBAIOT YHPYTOCTHIO, INITACTUYHOCTHIO, XPYIKOCTHIO?
O3HakoMJIEHUE C 2. JlaTb onpeaeneHus npeaena: NpornopLUuOHaIbHOCTH, YIPYTOCTH,
METOUKOH TEKY9IeCTH, IPOYHOCTH; KaK OHU BBIYHUCIIIOTCS?
MeXaHHUYECKHX 3. Yto Ha3bIBAIOT a0CONIOTHBIM Y/UIMHEHUEM, IPOIOTIBHOM
WCIIBITAHUH. nedopmareri? KakoBsl ux pasMepHocTH?
HCTIBITaHKE Ha 4. Kax onpenemnsieTcss OTHOCHTENIBHOE OCTaTOYHOE yIUTHHEHHE H
pacTsbKeHue. CyKeHHe IONIePeyHOro cedeHns obpasna 1nocie pa3pssa?
5. Ha nuarpamme pacTspKeHUs MOKa3aTh MONHYIO AedopManuio odpasna
TIOCJIE Pa3pHIBa, a TAKKE OCTATOYHYIO U YIPYTYIO.
6. UeMm HCTHHHASA AMArpaMMa pacTsHKEeHHs oOpasna (13
MaJIOYTJIEPOIUCTON CTaIN) OTIIMYAETCS OT YCIOBHOU M IoYemy?
7. Kakoe siBleHNE Ha3bIBAlOT HAKJIETIOM WM YIIPOUHEHHUEM?
8. Kak onpenensercs npeaen TeKy4eCTH, €CJIM HET SIPKO BBIPaKEHHOU
TUTOIA/IKH TEKY4YeCTH?
9. UeMm oTiMuaercs AUarpaMMma pacTsDKEHHs IUTACTUUHBIX MaTepUaloB
OT IMarpaMM XpymIKux?
10. KakoBO COOTHOLIEHUE MEXIY PaCU€THOHN JUIMHOMU U IUIOIA/BIO
MIOTIEPEYHOr0 CeYeHus?
11. Kakue pa3smepsl 00pasiia J0JDKHBI ObITh U3MEPEHHI J10 U TTOCTIe
IIPOBEJECHUS SKCIIEpUMEHTA?
12. Kakue mapaMeTpsl JOIKHBI ObITh 3apeTHCTPUPOBAHEI BO BPEMs
SKCIIEPUMEHTA U N0 KakuM npudopam?
13. YUro xapakTepHu3yeT IUIOMIA b 0] AUarpaMMOU pacTsHKeHUs?
P5 JlabopaTopHas OIIK-4-31;0I1K-4- | Borpocs! asist 3amuTs! paboTHI:
pabota 4 V1;0IIK-4-B1 1. JlaTs onpeneneHue NOHATHIO kKpydeHue. 2. Kakue BHyTpeHHNE
O3HakoMJIeHHUE C CHJIOBBIE (DAaKTOPBI BOBHUKAIOT B ITONEPEUHBIX CEUEHUSIX Tesa IIpU
METOAMKOHI kpyuyeHuu? 3. Kakoil Buz paspyLeHus MOXKHO O’KUAATh IPU KPyUEHUU
MEXAHHYECKUX CTEP>KHS U3 XPYIKOro U IacTuuHoro marepuana? 4. Kaxue
WCTIBITAHUH. HaNpsHKEHUS] BO3HUKAIOT B TIONEPEUYHOM CEUEHUH MPU KPYUECHUH
HcnblTanue Ha CTEpIKHEH KPYTJIOro CeYeHUs pH Manbix Aedopmarmsx? 5. Kakoro
Kpy4eHHE. BHUJIA TMAarpaMMBI CIIEyeT OXKHUAATh TP KPYyUCHUH CTATBHOTO
o0pa3mos? 6. Kakue MexaHn4eckue XapakTepUCTHKU MaTepHana
OTpenensioT npu kpyyenuu? 7. [louemy npenen npodHocCTH,
OIpe/IeNIAeMBIN TIPH KPYYSHUH KPYTIIBIX 00pa3IioB, HA3bIBACTCS
ycnoBHbIM? 8. ITpn KkpydeHHH Kakux 00pa3IoB MOXKHO OIPEACIIUTh
npenen TeKydecTu?
P6 JlaGoparopHast OIIK-4-31;0I1K-4- | Bonpocsl yis1 3aIIUThl pabOTHI:
pabota 5 VY1;0IIK-4-B1 1. Jls kakuX 1ener Mmpu UCTIBITAHUU Ha CKaTHE MPUMEHSIOT
O3HaKoMJICHHE C IapoBYIO Onopy?
METOAUKOI 2. OOBACHUTDH pa3INYUe B MOBEACHUU IUIACTUYHOTO U XPYIIKOTO
MEXaHHUYECKHX 00pAas3IIOB IIPU CHKATHUH.
HCTIBITaHHH. 3. YeMm 0OBSCHHUTH MOSBICHHE O0YKOOOPA3HOCTH 00pa3loB IpH
WCIIBITAHUE Ha CoKaTHH?
cxarue. 4. B 4yem oTnuume AuarpamMMbl PacTsSHKEHUS OT JUarpaMMbl
CKaTusl OAHOrO U TOrO K€ INIACTUYHOro MaTepuana?
5. B gem ornmune n@arpaMMBbl pacTSDKEHHS M CKATUS OJHOTO U
TOTO K€ XPYIKOro Marepuana?
6. B yeMm oTnnuMe AuarpaMMbl CKaTUS IUIACTUYHBIX U XPYIKUX
MaTepHuanoB?
7. Kakne mMexaHWUeCKHe XapaKTEPUCTHKU MOXHO OIPEACIUTH
MIPY UCTIBITAHUH IUIACTUYHBIX MaTEPUANIOB Ha cxKaTHe?
8. g xakux MaTepHajoB UCIBITAHUE HAa CKATHE HUMEET
OorpIIoe MpakTHYecKoe 3HaYeHIEe?
P7 JlaboparopHas OIIK-4-31;0T1K-4- | Bompoch! 1yist 3aIIUTHI PA0OTHI:

pabota 6 Buabl
Je(eKTOB. Ka4eCTBO
MPOAYKIMH U
TEXHUYECKUH
KOHTPOJIb.

Y1;0IIK-4-B1

1.YUto Takoe KauyeCTBEHHbIE U KOJIMYECTBEHHbIE XapaKTEPUCTUKU
nponykimu? 2. Kak knaccuduuupyroT Bupl nepekto? 3. Yto Takoe
KOHTpONMpyeMas napTust nponaykiun? 4. UTo Takoe npeacTaBUTeIbHAS
BBIOOpKA U3 MAPTUU MPOLYKIUHU?

5. Yto siBisieTcst 0O0BbEKTaMH TEXHUUYECKOTO KOHTPOIIS IIPH
Mpou3BOACTBE NpoayKiuu? 6. Kak hopMynupyroTcs 3amaqn
CTaTUCTUYECKOIrO PEryIUpOBaHUs TEXHOJIOrMUECKOro mpouecca? 7. Uto
npeacTaBiseT coboil KOHTPONbHBIN TUCTOK? 8. Kakue THIbI
KOHTPOJIBHBIX JTMCTKOB Pa3IMYHOTO Ha3HAUEHUS IPUMEHSIOTCS OIS
cbopa crartuctiueckoi nadopmarn’?




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
MPOUCXOIMT MPH UCIIONB30BaHUH CICIYIOIINX 0053aTeIbHBIX (HOPM KOHTPOJIS:

1. BeImosTHEHUE KOHTPOJIBHBIX paboT B MUCEMEHHOM (hopMe TI0 BOIIPOCaM | 3aJadaM, BXOAAIIMM B pasjen (temy) Y/, wiu B
TECTOBOH ()OpPME IO TECTOBBIM 3a/IaHHSIM.

Hioke nipencrasieHbl 00pa3ipl OMIIETOB JIIsI KOHTPOJIBHBIX PadoT B MUCBMEHHOH (opme.

DezmepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTENBHOE YIPEXKICHHE BRICIIIETO 00Pa30BaHH
HAILIMOHAJIBHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET «MUCuC»
HogoTpoutxuii Gpumman

Kadenpa merammyprudeckux TEXHOIOTHI U 000pyIOBaHUS

KOHTPOJIbHAA PABOTA Ne 1

BUJIET Ne 0

JucrmmmHa: « MeToabl HCCIeOBaHUS MaTepPHaIOB H IIPOIIECCOBY

Hamnpasnenue moarorosku 6akanaspos: 22.03.02 «Mertammyprus»

TIpoduns noaroroBku: «O6pabOTKa METAIITIOB JABICHUEM)

®dopma 00ydeHHs: OuHAs

®dopma npoBeICHNS KOHTPOIBHOH PabOThI: MHICEMEHHAS

1.YCTpoHCTBO ONTHYECKOTO MUKPOCKOIIA.
2. MeTons! KOHTPOIIS IPOYHOCTHEIX CBOMCTB MAaTEpHAIOB: IPOYHOCTH Ha C)KAaTHe, PaCTsDKeHUe, U3ribe, yaapHoM H3rude, yaape,
TBEPAOCTH.

CocraBuit:
3aB.kadenpoit MTuO
«__» 20 T

DemepanbHOE TOCYIapPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIbHOE YIPEXKICHHE BRICIIIETO 00Pa30BaHHS
HAILIMOHAJIBHBIN UCCJIEJJOBATEJIbCKUI TEXHOJIOTUYECKUI YHUBEPCUTET «MUCuC»
HogoTpountxuii Gpumman

Kadenpa merammyprudeckux TEXHOIOTHI U 000pyIOBaHUS

KOHTPOJIbHAS PABOTA Ne 2

BUJIET Ne 0

JucrmmHa: « MeToabl HCCIIeOBaHUS MaTepPHaIOB M IPOIIECCOBY

Hamnpasnenue moarorosku 6akanaspos: 22.03.02 «Merammyprus»

TIpoduns noaroroBku: «O6pabOTKa METAIITIOB JABICHUEM)

®dopma 00ydeHHsA: OuHAas

®dopma npoBeICHNS KOHTPOIBHOH PabOThI: MICEMEHHAS

1. DMHCCHOHHBIH CIIEKTPAIBHBIA aHATIH3.
2. BuxperokoBas nedekTockomnus. [[pHHITUIBI OCYIIECTBICHHS U YCIIOBHS IPUMCHEHMSL.

CocTaBuir:

3aB. kKagenpoit MTuO
«_» 20 T

q)OpMOﬁ HpOMe)KyTO‘lHOﬁ aTTCCTAllUU 110 JUCHUIIIIUHE ABJIACTCA IIH(l)(l)CpeHHHpOBaHHLIfI 3a4cCT.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

IIpu omeHke pe3yabTaTOB 3aLIUTHI OTUYETOB MO TaOOPATOPHBIM paboTaM HCHONb3yeTCsl OMHapHAs CUCTeMa, KOTopast
IpefycMaTpUBaeT CIEeAYIOIUE PEe3yIbTaThl U KPUTEPUU OLICHUBAHMS:

"3a4TeHo", ecITi BHIMOIHEHBI BCE 3aIaHMs Ta0OpaTOpHOH paboTH, CTYACHT OTBETHII Ha BCE KOHTPOJIBHBIC BOIPOCHI.

"He 3auTeH0", ecM CTY/ICHT HE BHIITOJIHII WM BRIITOTHIII HEIPABIIIBHO 3a/1aHKs TaOOpaTOpHOI paboTH, CTYAEHT OTBETIUI HA
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMU MM He OTBETIII Ha KOHTPOJIbHBIE BOIIPOCHI.

B cucteme oneHKH 3HAHMA, YMEHHH ¥ HABBIKOB IT0 Pe3yJIbTaTaM IPOBEAECHH KOHTPOIBHBIX PaboT B MUCEMEHHOH (opme
UCTIONB3YIOTCA CICIYOINE KPUTEPHUH:

OrneHka "oTIMYHO" CTaBUTCS 3a MOMHOE OBNaJeHNUE COAepKaHUeM y4eOHOro MaTepHana, BlajeHie TOHATHHHBIM allapaToM,
YMEHHE pentaTh MPaKTHIECKHe 3aJa49H, JIOTHIHOE H3JI0KECHHE OTBETA.

OrmeHka "Xopomro" CTaBUTCS, €CIH CTYACHT IIOJTHO OCBOMII YIeOHBIN MaTepHal, BiaeeT OHATHITHBIM alapaToM, OCO3HAHHO
HOpUMEHSET 3HaHUs AT PelIeHNs IPAaKTUUeCKUX 3ajad, TPaMOTHO U3JIaraeT OTBET, HO COepakKaHue i (hopMa OTBETa UMEIOT
HEKOTOPBIE HETOYHOCTH.

OreHka "yIOBIETBOPUTEIBHO" CTABUTCS, €CIIH CTYIECHT OOHAPYKUBACT 3HAHHUE W IIOHNMAaHUE OCHOBHBIX MOJOKEHUH yIeOHOTO
MaTtepuaa, HO 3JaraeT ero HeMmoIHO, HETOCIEA0BATEBHO, OITyCKAaeT HETOYHOCTH B ONPE/eTICHIE IOHATHH, B IPIMEHEHHH
3HAHUH IS pelleHus] NpPaKTHYECKUX 3a/au.

OreHKa "HEYIOBIETBOPUTEIHHO" CTABUTCS, €CIIU CTYJCHT UMEET pa3po3HEHHBIE, OECCHCTEMHBIC 3HAHH, HE YMEET BBIACIATh
TJIABHOE M BTOPOCTEIICHHOE, TOITyCKAeT OMMNOKH B ONIPEACICHNE MOHATHH, HCKaXaeT UX CMBICH, OSCIIOPSIOYHO M HEYBEPEHHO
u3NIaraeT MaTepuai, He MOXKeT IPUMEHSTh 3HAHU JJIS pelIeHNs PaKTUIeCKUX 3a/a4; 3a IOoJIHOe He3HAHHEe U HEOHUMaHue
y4eOHOro Marepuaia.

Juis nomydenust udQepeHupoBaHHOTO 3aUeTa Mo AUCHUILIHHE HEO0X0AUMO BBITOJTHEHUE CIECAYIOMINX YCIOBUH:
1. BrinomHeHue BceX MPeIyCMOTPEHHBIX 110 JUCIMIUINHE TEKYIIMX KOHTPOJIBHEIX paboT Ha OLICHKY HEe HIDKE "YAOBICTBOPUTEIBHO",
2. Cnaya ToMaIrHero 3a/1aHusl, UMEIOIIEro OTMETKY "3auTeHo".

Kpurepun oreHKH KOHTPOJIBHBIX pabOT U OTBETOB Ha 3K3aMEHE, IPOBOJUMBIX B TUCTAaHIIMOHHON (opme:
90 < IIponent BepHbIX 0TBETOB < 100 - OTJIIMYHO

75 < IIponeHT BepHbIX OTBETOB < 90 - XOpoLIO

60 < IIporeHT BEepHBIX OTBETOB < 75 — yIOBIETBOPUTENEHO

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, COCTABHTEITH 3arnaBue Bubnmnoreka WznarenscTBO, rOA, 371. aapec
JI1.1 | C.C.T'openuk, Pentrenorpaduueckuii u M.: MUCuC, 2002,
10.A.Ckakos, AJIEKTPOHHO-ONTUICCKUH http://elibrary.misis.ru/view.php?
JI.H.Pactopryes aHanmm3: Yue0. .mocobue fDocumentId=3054
JI1.2 |Hosukos U.N., Metannosenenue. OCHOBBI M.: MUCuC, 2014,
3onoropeBckuii B.C., | MeramioBenenus. T.1: http://elibrary.misis.ru/view.php?
Hoprnott B.K. u mp. YuebHux fDocumentId=9552
JI1.3 |Tazenayp E.T., Mertoabl uccienoBaHus KemepoBo: Kemeposckuit
Kyspmuna JI. B. , MaTtepuasnos: YueOHoe rocy/apCTBeHHbII yHUBepcuTeT, 2013,
Kpamenunnn B. U. nocobue https://biblioclub.ru/index.php?

page=book red&id=232447

6.1.2. lonoTHUTeILHAS JINTepaTypa

ABTOpI:I, COCTaBUTCIIN 3armaBue bubnuoreka I/ISZ[EITGJ'ILCTBO, romg, 3J1. aapec

JI2.1 |Komnecos C.H. MarepuarnoBeneHue u M.: Bricur. mik., 2004,
TEXHOJIOTHS KOHCTPYKITUOHHBIX
MaTepuaIoB: Y4eOHUK

JI2.2 (T'Il.detucos u ap Martepuanosenenue u M.: Onukc, 2009,
TEXHOJIOTHSI METAJLIOB:
Y4aeOHuK
JI2.3 | N.1N.HoBuxkos, Merainoseznenue , M.: MUCuC, 1994,
I'.b.CtporaHos, TepMooOpaboTka u http://elibrary.misis.ru/view.php?
A.W.HoBukoB peHTrenorpadus: Y4ueOHUK fDocumentld=3133

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TEIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»

91 | KubepJlenunka www.cyberleninka.ru

32 |H® HUTY "MUCHUC" www.nf.misis.ru




33 | Poccuiickas HayuHas 31eKTpOHHAs OMOIHOTEKA www.elibrary.ru
24 |HOb HUTY "MUCHUC" www.elibrary.misis.ru
D5 | YHuBepcurerckas 6nOIMoTeKka OHIaiH www.biblioclub.ru
6.3 IlepeueHb NPOrpaMMHOro odecneyeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AutuBupyc Kaspersky Endpoint Security s 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
1.4 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHaruienue

211 VYuebnas  aymmropus A 3aHATHH | Kommiekt yueOHOM MebGenmn Ha 44 mMecT it oOydarommxc,
JIEKITHOHHOTO THIIA, MpakTUYeCKuX | |  cTamuoHAapHBIH KOMIBIOTEpP Ui MpenojaBaTels ¢
3aHATHI BBIXOJIOM B HHTEPHET, NPOCKTOp, 3KPaH HACTCHHBIA, JOCKa

ayaUTOpHAs MeJoBasi, BeO KaMmepa, KOJIOHKH,
nmuneH3uoHHble  mporpamMbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

211 VYuebnas  aymamropus g 3aHATHH | Kommext yueGHOM MebGenu Ha 44 mecT i oOydarommxc,
JICKIIMOHHOTO THUIIA, NpaKTHYECKUX | |  CTalMOHAPHBIA KOMIBIOTEP A MPErojaBaTeis ¢
3aHATHI BBIXOJIOM B HHTEPHET, IPOSKTOp, SKPaH HACTCHHBIA, JOCKa

ayIUTOpHAs MeJoBasi, BeO Kamepa, KOJIOHKH,
nmuneH3uonHsle  mporpamMbl MS  Office, MS  Teams,
antuBupyc Dr.Web.

224 VYuebnas naboparopus (xommbioTepHsli | Kommuexkt yue6HOM MebGenu Ha 12 mecT st oOydarommxc,
KJIacc) 12 cranMoHAapHBIX KOMIBIOTEPOB JJsi  CTyJAEHTOB, |

CTAaIlMOHAPHBI KOMITBIOTEp UL TIperofaBaTels (Bce C
BBIXOJJOM B HHTEPHET), IPOEKTOp, OKpPaH HACTEHHBIMH,
KOMMYTaTOp, JOCKa ayIuTOpHas MenoBas, BeO Kamepa,
noctyn k OUOC VYuauepcutera MUCHUC wyepe3 nuuHbIN
xabmaer Ha 1marpopme LMS Canvas u  Moodle,
nuneH3uonHsle mporpamMbl - MS  Office, MS  Teams,
antuBupyc Dr.Web.

213 VYueOHas nabopatopus | Kommnekr yde6Hoi mebenu Ha 16 MecT anst o0ydaromuxcs,
"Marepuanosenenue" JIoCKa ayJuTopHas MeJoBasi, MHKPOCKOII
"MarepuasnoBereHue 51 TexHonorus | Merammorpapuueckniit METAM JIB-41, 6 mT., ycTaHOBKa
KOHCTPYKIIMOHHBIX MaTepraioB" Ui poOJeHWsT W HWCOBITAaHWA Ha MPOYHOCTh PYAHBIX

MaTepuaioB ¢ 2 KOKWIAMH JUIS OTJIMBKH OOpasloB U
THIPABIMYECKAM IIpeccoM ¢ 2 mpecc-popmamu, Kamepa
CM3-U3-31S4C-CS (co mmuypom USB 3.0 u kKoHTposiepoM
USB), numg-ycTanoBka 111 00padOTKH METaJLIOB.

233 VYuebnass  maGopatopuss  "llpuxmagnas | Kommuekr yueOHoi Mebenn Ha 20 MecT uis 00ydaromuxcs,

mexanuka' "Texanueckass MexaHuka'"

YCTaHOBKA JJisl OMpEAETICHUS TJIaBHBIX HANpsODKEHUH mpu
KPY4YEHHH M COBMECTHOM JCHCTBHHM H3rM0a W Kpy4YCHUS,
YCTaHOBKA JUISI ONPENCNICHHUs KPUTHYSCKOM CHIIBI ISt
C)KaToro CTepXHsS OONbIIOW THOKOCTH, YCTaHOBKA ISt
ONpE/ICNICHUs] ~ JIMHCWHBIX W  YIJIOBBIX  MEpPEMEICHUIA
MONIEPCYHBIX CEUCHUI CTATHYECKH OINpPEHCTUMOi  Oaik,
YCTaHOBKA JIISL  ONpPENeNieHHs MOIYJsl CABHTa TIpU
Kpy4YeHHUH, YCTaHOBKA MJISi ONpeleNieHHs MOIYyJs CIOBHra
NPpU KPYYCHUH W TJIABHBIX HANPSHKCHHH TPH KPYYCHHH H
MIPH COBMECTHOM JICHCTBHM HM3TH0a M KPYYEHHs], YCTAaHOBKA
JUTSL OTIpENIeNIeHHs OTOPHBIX peakiuii 0aloK, YCTAaHOBKA ISt
OlpefeNieHnss MporuboB MpH KOocoM u3rube, yueOHas
nabdoparopus "KpyTuibHo-pa3pbiBHas MaliHa'".

8. METOANYECKHE YKA3AHUSA 1JIS1 OBYYAIOIINXCA

OcBoeHHE TUCUUIUTNHBI IPE/NONAaraeT KaK MPOBEACHUE TPAIULMOHHBIX ayAUTOPHBIX 3aHATHH, TaK U paboTy B JICKTPOHHOM
nHpopmaImonHo-06pazoBarensHoi cpene HUTY «MUCuC» (O1OC).

PexoMeHIanum No yCremHoMy OCBOSHHIO Kypca B TpaAULIHOHHOM (opme.

HH?I yCemHOoro yCBOCHUA TCOPETUICCKOI0 MaTepuaja HeO6XOI[I/IMO PEryIsipHO MOCCIIATD JICKIIUH, IICPCUNTHIBATH JICKHI/IOHHI)Iﬁ
MaTepural, 3SHAYUTCIIbHOC BHUMAHNC YACIATh CAMOCTOATCIIBHOMY U3YUCHUIO TUCITUTUINHBI.




HporpaMMa JVUCHUTIUIMHBI BKITFOYACT JICKINUHU, TPAKTUYICCKUE 1 na60paT0pHLIe 3aHsATHA, BBIIIOJIHCHUEC JOMAIITHET'O 3aJaHUA.
JlomanHee 3ajaHie OTINYAETCS 3HAYNTENBHBIMU 3aTpaTaMy BPEMEHHU U TpeOyeT OT CTy/IeHTa 3HaHHUH JICKIMOHHOT0 MaTepHana u
OOJIBIIIOrO BHUMaHUs. B ¢cBsi3H ¢ 9THUM, IIPU INIAaHUPOBAHNHA CBO€EH caMOCTOSTEIbHOM pa6OTBI BaM CJICAYCT YYHUTBIBATD, UYTO IIPOITYCK
JICKITUOHHBIX 3aHATUI M HEBHUMATEJILHOE OTHOIIEHUE K N3YyUYCHUIO ocooOnit CYyHICCTBCHHO OCJIOKHHUT BBIITOJHCHUEC JOMATHETO
3aJlaHus.

[ToxroroBKa K BEITOIHEHHIO IOMAIITHETO 33/IaHUs 3aKJII0YaeTCs B U3YYCHUH COOTBETCTBYIOIINX METOANYECKNX YKa3aHUN 1
CTaHAapTOB 10 oopmieHHIO paboT. OopMIIeHHOE B COOTBETCTBHH CO CTAaHAAPTaMH JOMAIIIHee 3aJaHne caaeTcs Ha Kadenpy
Merannypru4eckix TeXHOJIOrHH 1 060pyoBaHus. IIpaBUIbHO BEIOTHEHHOE 3a/laHHUE CUUTAETCS 3a4TCHHBIM. JloMaliHee 3ajaHue,
BBITIOJIHEHHOE HEBEPHO MIINM MMEIOIIEe 3aMEUaHNsl, BO3BPAIIACTCS CTYICHTY Ha J0pPa0oTKYy.

.Ha60paTOpHBIC pa6OTBI CBsA3aHbl CO 3HAYUTCIBbHBIMU 3aTpaTaMi BPEMCHH, KPOME TOT'O, JJI UX ITOJITHOLICHHOI'O BBIIIOJIHCHUSA
TpebyeTcs yuacTHe B HeH HECKOIBKHX CTYACHTOB. B cBSA3M ¢ 3THM, pH IIIaHUPOBAaHUU CBOEH yueOHOM pabOTHI BaM ClIeayeT
YYUTBIBATD, YTO MPOITYCK na6opaTopH0r0 3aHATHUA CBA3aH CO CIIOKHOCTAMMU UX BBIIIOJIHCHUA.

[ToxroroBka K BEIIOIHEHHIO JIAOOPaTOPHOI pabOTHI 3aKIII0YACTCS B COCTABICHIN TEOPETHUECKOTO BBEACHNUS K JIaOOpaTOpHOI
paborte. [Tocrne BeImoTHEHNUS TaOOpaTOPHOH paboTh ohopmitsieTcs oTdeT. PaboTa cunTaeTcs MOHOCTHIO 3aU4TEHHOM TIOCIIE e¢
3aIUTHL. 3aMuTa JabOpaTOPHBIX pabOT MPOBOIUTCS HA TaOOPATOPHBIX 3aHATUSAX.

VYuacTtHe B IPaKTHYECKHUX 3aHATHAX TPEOYET OT CTYAEHTOB BBICOKOH CTENEHN CaMOCTOSTEILHOCTH 1 clIocoOCTBYeT Ooree
FJTY6OKOMy OCBOCHUIO TCOPECTUICCKUX MOJIOKCHUH B BX MMPAKTUYCCKOI'0 UCIIOJIb30BaAHUA.

PexoMeHanuy o OCBOEHUIO AUCHUILTHHEI B TUCTAaHIIMOHHON (opMe.

Yt0068! 3¢ PpeKTHBHO HCHONB30BaTh BO3MOKHOCTH DMIOC, a COOTBETCTBEHHO M YCIICIIIHO OCBOUTD JIUCLMILIHHY, HYKHO:

1) 3apeructpupoBarbcs Ha Kypc. [t 3TOro HY)KHO TIEPENTH 10 CChUIKE, BBIABAEMON COTPYTHHKAMU JIeKaHATa WIIH
npenojasareneM. JIOTHH U apoib COBIAAAET ¢ IOTHHOM U mapojeM oT augHoro kabunera HUTY MUCuC;

2) 03HAKOMHUTBCSA C COAEPKAHUEM Kypca, BOMPOCAMH [Tl CAMOCTOSITENBHOM MOATOTOBKY, YCIOBUSIMHU JOITyCKa K aTTECTALIUH,
(hopMoii TPOMEKYTOUHOI aTTECTAINH (3a4eT/3K3aMeH), KPUTEPHSIMU OIICHUBAHMS | JP.;

3) 3aX0Ag B COOTBETCTBYIOIIHE PA3Zeibl N3ydaTh yaeOHBIC MaTepHalIbl, pa3MEIICHHBIC IPEIIoIaBaTelNeM, B T.9. TIOJIb30BaThCs
JIUTepaTypoi, peKOMEHJOBaHHOII IIpernoiaBaTeseM, epexos M0 CChUIKAM;

4) B pyOpuke "3amaHus" 03HAKOMUTBCS C COACPIKAHMEM 3a/IaHus K MUCbMEHHON paboTe, CPOKAMH ClIauu, KpUTSPUSIMH OLICHKH. B
YCTaHOBIICHHBIE CPOKH BBITIOJHUTE paboTy(bl), MOATPY3UTh 31€Ch XKe U IpoBepKH. Ecin paboTta conepuT puCyHKH, GOPMYIIEL,
TO C LIEJBIO COXPaHeHUs (pOpMAaTUPOBAHHUS €€ HyKHO MoArpyxkats B pdf dropmare.

PaGota, noarpy»xaemas Juist IpOBEPKH, JOJKHA:

- CoZepKaTh BCE CTPYKTYPHBIEC AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKIIFOUCHHE, CIINCOK HCTOYHUKOB,
HPHIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

I[IpenonaBaTesb B TEUEHHE YCTAHOBIEHHOTIO CpOKa (He OoJiee JecsITH JHEH) MpoBepseT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3nI0. B Hell 0H yKa3bIBaeT Kak IMOJIOKUTEIBHBIE CTOPOHBI paOOTHI, Tak 3aMe4aHus. [Ipyu HaIW9IUn B perieH3un
3aMe4YaHUH U peKOMEeHJaluil, Hy>KHO BHECTH IIOIIPAaBKH B paboTy, MOATPY3UTH €€ 3aHOBO IS TOBTOPHOMH mposepku. [Ipu aTom
B&)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHUE KOTOPBIX JOIKHO OBITH BBITIOIHEHO 3a/aHue. IIpy HapyIIeHHH CPOKOB, yKa3aHHBIX
Tpero/iaBaTesieM BO3MOKHOCTD TIOATPY3UTH Pa00OTY OCTAeTCsl, HO CHCTEMa BEIBOAWUT COOOIIEHNE 0 HapyIIeHHH CpoKoB. [To
OKOHYAaHUH CEMECTpa IMOATPY3UTh PabOTy HE MOITyIHTCS;

5)B pyOpuke «TecTbl» MPONUTH TECTOBBIE 3aJIaHHS, OCBOUB COOTBETCTBYIOLINI MaTepHal;

6)B pyOprke « OLIEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

7)B pyOpruke «OOBABICHHUSD) YATATh OOBABICHHUS, pa3MelIaeMble TIPEroaBaTeeM, 1aBaTh 00PaTHYIO CBA3b;

8)B pybOpuke «OOCYXIeHHUs» co3JaBaTh 00CYKICHHS U y4acTBOBATh B HUX (00CYKIAIOTCS OOIIIE MOMEHTSI, BEI3BIBAOIIIHE
BOIPOCHI y OOJBIIMHCTBA IPyNIibl). JlaHHas pyOpuKa Takxke MOXKET OBITh NCIIONb30BaHa JJIsl B3AUMHOMN ITPOBEPKH;

9)IpOSBIATE PETYISPHYIO aKTHBHOCTD Ha Kypce.

[IpenMymiecTBEHHO Il CHHXPOHHOT'O B3aNMOJCHCTBHS MEXIY YIaCTHUKaMU 00pa30BaTeIbHOTO MPOIIecca IIOCPEACTBOM CETH
«uTepuer» ucnonbdyerca Microsoft Teams (MS Teams). UToObI TOJTHOLIEHHO UCTIONB30BATh €70 BO3MOXKHOCTH HY>KHO
yCTaHOBUTSH Ipuiioxenne MS Teams Ha nepcoHaIbHBIA KoMIbioTep 1 TenedoH. CTapocTaM HyXKHO co3aaTh rpymiy B MS Teams.
V4acrtue B rpymnne no3BoJisieT:

- CIIyIIaTh JICKIUY;

- paboTaTh Ha MPAKTUYECKUX 3aHATUAX;

- OBITH Ha CBSI3M C ITPEIO/IaBaTelieM, 3a/1aBasi My BOIIPOCHI HJIM OTBEYAasl Ha €ro BOIIPOCH B OOIIIEM YaTe IPYIIIEI B padodee BpeMs ¢
9.00 oo 17.00;

- OCYIIECTBIISITH COBMECTHYIO pabOTy HaJ TOKyMEHTaMH (BKjIaaka «Daiisbl).

[Ipu npoBeneHNY 3aHATHH B TUCTAHIIMOHHOM CHHXPOHHOM (hOpMaTe Hy>KHO BCEr/a paboTaTh C BKIIOUCHHOW KaMEpOH.
HckmogeHne — eciti MpenofaBaTellb MOMPOCUT OTKIIFOYNTE KaMephl 1 MUKPO(OHEI B CB3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIOUHTENIFHO JET0BEIE (OTO.

ITpu nmpoBeaeHUN NEKINOHHO-MPAKTHYECKUX 3aHATUH BEJETCS 3aMUCh. DTO AaeT BO3MOXHOCTh IPOCMOTPA 3aHATHS B ClIyuyae
HEBO3MOYKHOCTH ITPHUCYTCTBHUS HA HEM HITH ITPU HEOOXOANMOCTH BHOBE OOPAaTHTCS K MaTepPHaITy ¥ 3aHOBO €TI0 POCMOTPETh.




