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22.03.02 22 Meramtyprus_[TpOM/.plx O6paboTka MeTaIOB JaBICHHEM, YTBEPKACHHOTO Y yeHbIM coBetoM PI'AOY BO HUTY
"MUCuC" B cocrase coorsercrpytonieir OITOIT BO 30.11.2021, nporokomn Ne 41

Vrepxaena B cocrase OITOIT BO:

Hamnpasnenue nogrorosku 22.03.02 Meramtyprus IIpoduns. O6paborka MeTamnoB gaBiaeHueM, O6paboTka METaIOB JaBICHHEM,
yTBep)kaeHHOH YuenbiM coBeToM @PT'AOY BO HUTY "MUCuC" 30.11.2021, nporokon Ne 41

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

IIpotokon ot 13.03.2024 r., Ne§

PyxoBogurens moapasnencaus Hedpenos A.B.



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 Onruyeckas, OIIK-4-31 JIT.1JI1.2 KM1
IIPOCBEYMBAIOLIAS U JI1.3J12.1
CKaHUPYOLIast J12.2J12.3
(pactpoBas) 213253 54
3JIEKTPOHHAS, 35
CKaHUPYFOIIast
30HIOBAs
MuKpockomus /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
23 Pentrenosckue 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 JIT.1JI1.2 KM1
cocraBa OIIK-4-V1 JI1.3J12.1
HCCIIelyeMOT0o MaTepHraa JI2.2J12.3
MyTeM CpaBHEHHUS 01323334
PCHTTEHOBCKUX 25
crektpos. /TIp/
2.6 Orpenenenue pa3mMepoB OIIK-4-31 JIT.1JI1.2 KM1
JeeKTOB MpH OIIK-4-Y1 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 2.2 paboThr"
J12.3J13.1
01323334
25
2.8 Mertatorpapudeckue OITK-4-31 JIL.1J11.2 o ¢opme P3
HCCIIEZIOBAHNS MaKpO- U OIIK-4-Y1 JI1.3J12.1 "T'pynnoBsie
MUKPOCTPYKTYPBI YyI'YHOB U OIIK-4-B1 2.2 paboTsr"
craneii. /J1ab/ J12.3J13.1
313233 54
25
2.9 IMoaroToBka k 1a60paTOPHBIM OIIK-4-31 JI1.1J11.2
pabortam /Cp/ JI1.3J12.1
2.2
JI2.3J13.1
01323334
25

Pa3gen 3. Metoast
KOHTPOJIS CBOMCTB
MaTepuajoB




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
21323354
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 2.2 paboTsr"
Kkpydenue. /J1ad/ JI2.3713.1
21323354
25
3.6 O3HaKOMJIEHUE ¢ METOIUKON 2 OIIK-4-31 JI1.1J11.2 o opme P6
MEXaHUYECKUX HUCIIBITAHUH. OIIK-4-Y1 JI1.3J12.1 "T'pynnoBsie
UCTIBITaHuE Ha ckaTue. /J1ab/ OIIK-4-B1 2.2 pabotsr"
J12.3J13.1
31323354
25
3.7 IMoaroTroBka k 1a60paTOPHBIM 3 OIIK-4-31 JI1.1J11.2
pabortam /Cp/ JI1.3J12.1
J2.2
JI2.3J13.1
21323354
25
3.8 [ToaroroBka K KOHTPOJILHOM 14 OIIK-4-31 JIT.1JI1.2
pabote 1 /Cp/ OIIK-4-Y1 JI1.3J12.1
2.2
J12.3J13.1
313233 54
25
Pa3nen 4. Tepmuueckue u
CHEeKTPAJbHBIE METObI
KOHTPOJIS
4.1 Tepmuueckue 2 OIIK-4-31 JIL.1J11.2 KM2
METO/IBI JI1.3J12.1
HCCIIEIOBAHUS J12.2 J12.3
Marepuainos /JIex/ 31323354
25
4.2 CriekTpaibHbIH 2 OIIK-4-31 JIT.1J11.2 KM2
aHamu3 Matepuanos /JIek/ JI1.3J12.1
J12.2712.3
01323354
95
Pasnea 5. Hepaspymaromue
METOAbI KOHTPOJISA
5.1 Mertonsl nedexTockonun 4 OIIK-4-31 JI1.1 J11.2 KM2
3aroTOBOK W u3zenwii /JIex/ JI1.3J12.1
J12.2712.3
21323354

35




52 Br160p cxeMsl 5 2 OIIK-4-31 JI1.1J11.2 KM2
YIBTPa3BYKOBOTO OIIK-4-V1 JI1.3J12.1
koHTpoO. /TIp/ J12.27J12.3
21223334
25
53 Omnpenenenue riyOuHbBI 5 2 OIIK-4-31 JI1.1 JI1.2 KM2
3ayeranus nedekra mo OIIK-4-V1 JI1.3J12.1
JTaHHBIM TOKOBUXPEBOTO J12.2 JI2.3
koHTpoIs. /Ilp/ 212233524
25
5.4 KontponbHas padota 2 /TIp/ 5 2 OIIK-4-31 KM2
OIIK-4-V1
5.5 Bunsr neexToB. kauecTBO 5 4 OIIK-4-31 JI1.1J11.2 o opme P7
MPOAYKIMH U TEXHUIECKUH OIIK-4-Y1 JI1.3J12.1 "I'pynimoBsie
KOHTpOJb. /J1ab/ OIIK-4-B1 2.2 paboThr"
JI2.3713.1
21223354
25
5.6 [ToaroroBka k 1abopaToOpHBIM 5 2 OIIK-4-31 JIT.1JI1.2
paboram /Cp/ JI1.3712.1
2.2
JI2.3J13.1
21222354
25
5.7 [ToaroroBka K KOHTPOJIBHOU 5 14 OIIK-4-31 JIT.1JI1.2
pabore 2 /Cp/ OIIK-4-Y1 JI1.3J12.1
2.2
JI2.3713.1
212233524
25
5.8 BrinonHenne qoManiHero 5 20 OIIK-4-31 JIT.1JI1.2 P1
3ananus /Cp/ OIIK-4-V1 JI1.3712.1
J2.2J12.3
212233324
25
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI AJs
CaMOCTOSITeJIbHON NOATOTOBKHU
Kon KonTponbaoe rig{o}::f::gdme B
KM MepOTpUSTHE I pBI OIIPOCHI 1711 MOATOTOBKHU

KOMIIETEHIIHAI




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 (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

OK3aMeH 10 JUCIUILIMHE He IPEeIyCMOTPEH.

5.4. MeTroauka OLleHKH O0CBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HAP)

IIpu oieHKe Pe3yIbTaTOB 3alIUTHI OTYETOB IO JIAOOPATOPHBIM paboTaM HCIOIb3YyeTCsl OMHApHAs CHCTeMa, KOTopast
MpeayCcMaTpUBaET CIENYIOLINe PE3yIbTaThl U KPUTEPHH OLIEHUBAHUS:

"3a4TeHo0", ecITi BHIOIHECHBI BCE 3aIaHMs 1Ta0OpaTOpPHOH paboTHI, CTYACHT OTBETHII Ha BCE KOHTPOJIBHBIC BOIPOCHI.

"He 3auTeHo0", eciv CTYACHT HE BBHITIOIHWII WIIH BBITIOJIHIJ HEMPABIIIHLHO 3a/1aHus T1a00opaTopHON paOboThl, CTY/ICHT OTBETHII Ha
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMH WJIM HE OTBETHII Ha KOHTPOJIbHBIE BOIPOCHL.

B cucreme oreHKH 3HaHWH, YMEHUI U HABBIKOB IO pe3yJIbTaTaM MPOBEACHUS KOHTPOJIBHBIX pa0OT B MUCHBMEHHO (opme
WCTIONIB3YIOTCS CIEAYIOUINE KPUTEPUH:

OreHka "oTIUYHO" CTaBUTCA 32 MOJHOE OBJIAJICHUE COJIEpKaHUEM yueOHOro MaTeprana, BiaJeHie NOHATHIHBIM amapaToM,
YMEHHE pemaTh MPakTHIeCKUeE 3a/1a4H, IOTHIYHOE H3JI0KESHUE OTBETA.

OreHka "Xoporro" cTaBUTCs, €CIIH CTYJICHT TIOJTHO OCBOMJI YYE€OHBIM MaTepHall, BlIaJeeT MOHITHHHBIM aIapaToM, OCO3HAHHO
MIPUMEHSIET 3HAHUS AJIS PEIIeHNs MPAKTUIECKUX 3a7a4, TPaMOTHO H3JIaraeT OTBET, HO coAep KaHue U popMa OTBETa UMEIOT
HEKOTOPbIE HETOYHOCTH.

OreHka "yI0BIETBOPUTEIHLHO" CTABUTCS, €CIIN CTYACHT OOHAPY)KMBACT 3HAHKE Y IOHNUMAaHHE OCHOBHBIX TOJIOKEHHH y4eOHOTO
MaTepuaia, HO U3JIaraeT ero HEeMoJHO, HeTOCIeIOBAaTENLHO, TOMyCKaeT HETOYHOCTH B OMpe/IeIeHIe TIOHATHIA, B TPUMEHEHUT
3HAHUH IS PELICHUS IPAKTHYCCKUX 3a1a4.

OrieHKa "HEYI0BIETBOPUTEIBHO" CTABUTCS, €CIIM CTYJICHT UMEET pa3po3HEHHbIC, 0ECCUCTEMHBIC 3HAHNUS, HE YMEET BBIZCTATh
TJIaBHOE M BTOPOCTETICHHOE, JIOMTYCKAET OMIMOKH B ONPEIeNICHNE TIOHATHH, NCKaXKaeT UX CMBICI, OECTIOPSIOYHO U HEYBEPEHHO
u3JaraeT Matepuai, He MOXKeT IPUMEHATh 3HAHUS JJISl pEIlICHHs MPAKTUUYEeCKUX 3a71ay; 3a IMOJTHOE He3HAHNE U HETIOHUMaHKe
y4eOHOro MaTepuaa.

Kpurepun orieHKH KOHTPOJIBHBIX paboT, TPOBOJMMEIX B TUCTAHIIMOHHOM (opMme:
90 < IIporneHT BepHbIX 0TBETOB < 100 - OTIUYHO

75 < TIlponeHT BepHbIX OTBETOB < 90 - XOpOoI1IO

60 < IIponeHT BEpHBIX OTBETOB < 75 — yJIOBIETBOPUTEILHO

KpuTepHsMu OLIeHKH JOMAIITHETO 3aJaHuUs SBISIOTCS:

- TOJTHOTA PACKPBITUS TEMBI,

- CTENEHb N3YYEHHOCTH JIUTEPATYPHI TI0 PACCMATPHBAEMOMY BOIIPOCY;

- 000CHOBaHHOCTH BBIBOJIOB H IPEIOKCHHIA;

- cobimoieHre TpeOOBaHHI TOCYJAPCTBEHHBIX CTaHIAPTOB K 0(OPMIICHUIO;
- CaMOCTOSITENILHOCTH BBITIOTHEHUST PAOOTHI.

Jlnst moy4eHus 3a4era ¢ OLCHKOM M0 AUCIMIUINHE HEOOXOAUMO BBIMTOJHEHHE CICAYIOIINX YCIOBHIA:
1. BeimonHenue Bcex OpEeaAyCMOTPCHHBIX IO AUCHUTUIMHE TCKYIIUX KOHTPOJIBbHBIX pa60T Ha OLICHKY HC HUXKC "y]IOBJ'IeTBOpI/ITeJ'[LHO";
2. Cnaya TOMaIHero 3a/1aHus, UMEIOIIEro OTMETKY "3auTeHo".

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHU 3armaBue Bubnuoreka W3natenscTBO, TOA, 71 aApec
J1.1 [C.C.Topenuxk, Pentrenorpaduueckuit u M.: MUCuC, 2002,
10.A.Ckakos, 3JIEKTPOHHO-ONTHYCCKHUH http://elibrary.misis.ru/view.php?
JI.H.Pactopryes aHanm3: Y4eb. .mocobue fDocumentId=3054
JI1.2 |Hosuxos U.1., Meramnosenenre. OCHOBBI M.: MUCuC, 2014,
3onoropesckuit B.C., |meramiosenenus. T.1: http://elibrary.misis.ru/view.php?
Hoprrott B.K. u mp. VYueOHHK fDocumentId=9552
JI1.3 (TazenaypE.T., Mertoas! uccienoBaHus Kemeposo: Kemeposckuii
Kyzpmuna JI. B. , MaTtepuasnoB: YueOHoe roCyapCTBEHHBIH YHUBEpCHUTET, 2013,
Kpamenunnn B. U. nocobue https://biblioclub.ru/index.php?
page=book red&id=232447
6.1.2. Jlono/iHUTEIbLHAS JINTEPATYPa
ABTODBI, COCTABHTEITH 3arnaBue Bubnmoreka W3patenbcTBO, rof, 31. aapec
JI2.1 |Komnecos C.H. MarepuanoBeneHue u M.: Beicu. mik., 2004,
TEXHOJIOTHSI KOHCTPYKIIHOHHBIX
MaTepHualioB: YUueOHUK




ABTOpBI, COCTaBUTENHU

3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

JI2.2 (T Il.detucos u ap Marepuanosenenue u M.: Onukc, 2009,
TEXHOJIOTHSI METAJLIOB:
Y4eOHuK
JI2.3 | U..HoBukoB, MerannoBencHue , M.: MUCuC, 1994,
I'.b.CtporaHos, TepMooOpaboTka u http://elibrary.misis.ru/view.php?
AW.HoBukoB penTreHorpadus: Y4eOHUK fDocumentId=3133
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI3.1 | buprokosa O.11. Meronb! uccienoBaHus Hosotpounk: HO HUTY "MUCHUC",
MaTepHAaOB U IPOIIECCOB: 2023, http://elibrary.misis.ru,
JlaGopaTopHbIi MPAKTHKYM JIJIs www.nf.misis.ru
CTYJICHTOB, O0YYaIOIIIXCS 110
HAIMPABJICHHIO TIOATOTOBKH
22.03.02 Meramnyprus,
IMpodme — O6padoTka
METAaJUIOB JaBJICHUEM, BCEX
(hopm oOyueHus
6.2. Ilepeyens pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKAHOHHOH ceTH « AHTEepHET»
31 |KubepJlenunka www.cyberleninka.ru
32 |H® HUTY "MUCHUC" www.nf.misis.ru
73 | Poccuiickas HayuHast 91eKTpOHHAs OuOInOTEKa www.elibrary.ru
D4 |HOB HUTY "MUCUC" www.elibrary.misis.ru
D5 | YHuBepcurerckas 6HOIMOTEKa OHIAHH www.biblioclub.ru
6.3 IlepeueHb MporpaMMHOro odecneyeHus
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 | AuruBupyc Kaspersky Endpoint Security mst 6usneca-Pammpernnsrit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 | Microsoft Office Standard 2007 Russian OpenLicensePack NoLevel Acdmc
I1.4 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U MPOGecCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenune OcHarienne

211 VYuebnass  aymutopus  aus  3aHsATHid | Kommekr ydeOHoi Mebenn Ha 44 MecT Ui 00ydaromuxcs,
JICKIIMOHHOTO THUIIA, OpaKTHYECKUX | | CTalMOHAPHBIA KOMIBIOTEP Al MPEMoJaBaTeis C
3aHATHI BBIXOJIOM B HHTEPHET, MPOCKTOP, SKpaH HACTCHHBIA, JOCKa

ayaUTOpHAs MeJoBasi, BeO KaMmepa, KOJIOHKH,
nuieH3noHHele  mporpammel  MS  Office, MS  Teams,
antuBupyc Dr.Web.

211 VYuebnass  aymutopus  ans 3aHsATHid | Kommekr yueOHoi mebenu Ha 44 MecT i o0ydaromuxcs,
JICKIIMOHHOTO THUIIA, NpaKTHYECKUX | |  CTAallMOHApHBIA KOMIBIOTEp Uil HpernojaBaTels ¢
3aHATHI BBIXO/IOM B HHTEpHET, MPOCKTOpP, AKpaH HACTEHHBIH, TOCKa

ayaUTOpHAs MeJoBasi, BeO KaMmepa, KOJIOHKH,
nuieH3uoHHele  mporpamMmel  MS  Office, MS  Teams,
antuBupyc Dr.Web.

224 VYuebnass maboparopust (kommbioTepHbld | Kommiekt yueOHoi mMebenu Ha 12 MecT 1y o0ydaromuxcs,

KJIacc)

12 craunMoHApHBIX KOMIBIOTEPOB JJsl  CTyAEHTOB, 1
CTAIlMOHAPHBIA KOMIBIOTEp JUIsI TpernojaBarens (Bce ¢
BBIXOJJOM B MHTEPHET), IPOEKTOp, OKpPaH HACTEHHBIH,
KOMMYTAaTOp, JOCKa aymuTOpHas MeloBas, BeO Kamepa,
noctyn k OUOC VYuauepcutera MUCHUC wyepe3 nuuHbIN
xabmaer Ha mmarpopme L[MS Canvas u Moodle,
nuieH3uonHele  mporpamMmel  MS  Office, MS  Teams,

antuBupyc Dr.Web.




213 Yuebnas nabopatopus | Kommekr yueOHoi Mebenn Ha 16 MecT Ui 00ydaromuxcs,
"Marepuanosenenue" JIOCKa ayIuTOpHAas MENoBasd, MHKPOCKOII
"MarepuasoBeneHue u TexHonorus | merasorpapuueckuii METAM JIB-41, 6 mT., ycraHOBKa
KOHCTPYKIMOHHBIX MaTepHaioB" JUIL  JApOOJEHWS W WCHBITaHHS Ha MPOYHOCTH PYAHBIX
MaTepHaIoB C 2 KOKWIAMH JUI1 OTIMBKH OOpasioB W
THAPABINYECKAM IIpeccoM ¢ 2 Tpecc-popMmamu, Kamepa
CM3-U3-31S4C-CS (co maypom USB 3.0 u xoHTposiepom
USB), num¢-ycTaHoBka st 00padOTKH METaIIIOB.
233 VYuebnass  mabopatopus  "llpuxnagnas | Kommiaekr yueOHoi mMebenn Ha 20 MecT i 00ydaromuxcs,

MmexaHuka" "TexHudyeckas MexaHuka"

YCTaHOBKA JIISl OMpEACTCHUS TJAaBHBIX HANPSHKCHUH TIpU
KpYyYeHHH M COBMECTHOM JEHCTBUM H3TM0Aa W KpydYeHHS,
YCTaHOBKA JUISI ONpeAeNeHHs] KPUTHYECKOM CHJIBl st
CKATOTO CTep)KHSA OOJBIION THOKOCTH, YCTAaHOBKA JUIS
ONIpPENeNICHNs]  JIMHEWHBIX W YIJIOBBIX  TIepEeMEIICHUA
MOTIEPEYHBIX CEYCHUH CTATHUECKH OIMpeleTMMOi Oalku,
YCTaHOBKAa JJIsl  ONpeleNeHHs MOIyJsl CABHra Ipu
KpY4YeHHUH, YCTAHOBKA MJISl ONpENeNICHHsS MOIYJs CIBHra
MpH KPYYCHUU M TJIABHBIX HANpPSHKEHUH TPU KPyUeHHH WU
P COBMECTHOM JEHCTBHU M3rMba M KpydeHHsl, YCTAaHOBKA
JUIs ONpeiesIeHHs ONOPHBIX peakiuil 0aloK, yCTaHOBKa IJIst
ONpENeNICHNsT TMPOTHOOB TMpH KOCOM u3rube, ydeOHas
nabopaTopust "KpyTuisHO-pa3pbIBHAS MaIInHA" .

8. METOANMYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

OcBoeHMe TUCIMIUIMHBI MPEAOoNaraeT Kak MpoBeIeHHe TPAAUIHNOHHBIX ayJUTOPHBIX 3aHATHH, TaK U pabOTy B dJIEKTPOHHON
HHpOpMaIMOHHO-00pa3oBaTenbHoit cpene HUTY «MUCHUCy (OUOC).

PexomeHaanmm mo ycrenHoMy OCBOSHHUIO Kypca B TPaAULIMOHHON (opme.

Jlns ycTienHoro yCBOGHUs TEOPETUIECKOro MaTepuana Heo0X0IUMO PEryJIsIpHO NMOCENAaTh JIEKIIUH, TePEIUTHIBATD JICKIIMOHHBIH
MaTepHall, 3HAYUTENbHOE BHUMAHHUE YICIATh CAMOCTOSATEILHOMY U3YyYEHHIO JUCHUILIMHBIL.

IIporpamMma TUCIUIIIMHEI BKJIIOYACT JIEKIUH, IPAKTHYECKNE U TaOOpaTOPHBIC 3aHATHS, BEIITOTHEHNE JOMAIITHETO 3a/IaHusI.
JlomariHee 3aiaHMe OTIAMYAeTCA 3HAYUTENIbHBIMU 3aTPaTaMK BPEMEHH U TpeOyeT OT CTyAeHTa 3HAHHUH JICKIIMOHHOTO MaTepuana u
GonbIIOro BHUMaHUA. B CBS3U ¢ 3THM, IIPH IIIIAHUPOBAHUH CBOEH CaMOCTOATENBHOM pabOThI BaM CJIEAyeT YUUTHIBATh, YTO HPOITYCK
JICKIMOHHBIX 3aHATHH W HEBHUMATEIEHOE OTHOIICHHE K H3YYEHHIO TIOCOOMH CYIIECTBEHHO OCIIOHHUT BBITIOIHEHNE JOMAIITHETO

3a1aHus.

IToaroroBka K BBIMOITHEHUIO JOMAITHETO 331aHNs 3aK/II09aeTCs B U3yYEHNH COOTBETCTBYIOIIUX METOIMUECKUX YKa3aHUN U
CTaHIapTOB 110 0opMIIeHHIO paboT. OhopMIIEHHOE B COOTBETCTBHH CO CTAaHAAPTAMU JOMAIITHEE 3a/laHue CoAaeTcs Ha Kadenpy
MeTamTypru4ecKix TeXHOIOTHH 1 000pyoBaHus. [IpaBHIbHO BEITOTHEHHOE 3a/IaHNE CUNTAETCS 3a4TeHHBIM. JloMalTHee 3aJaHue,
BBIMIOJIHEHHOE HEBEPHO MM MMEIOIIee 3aMeUaHHts1, BO3BpaIaeTcs CTyICHTY Ha JOpadOTKYy.

JlabopaTopHbIe PaOOTHI CBS3aHBI CO 3HAUUTENBHBIMU 3aTPaTaMU BPEMEHH, KPOME TOTO, IS UX MONHOLEHHOTO BBITIOIHEHUS
TpebyeTcs ygacTHe B Hell HECKOIBKHX CTYACHTOB. B CBSA3M ¢ 3THM, IpH IITaHUPOBAaHUHN CBOEH ydeOHOM pabOTHI BaM CleyeT
YYUTHIBATh, 9YTO IPOIMYCK JaOOPATOPHOTO 3aHATHS CBA3aH CO CIIOKHOCTSIMU UX BBIITOTHEHUS.

IToaroroBka K BEIMOIHEHUIO Ta00OPaTOPHOM pabOTHI 3aKITIOUAETCS B COCTABICHUH TEOPETUIECKOTr0 BBEICHUS K 1a00paTOpHOit
pabore. ITocne BeIonHEHNS 1a00paTOpHOM paboTHl oopmisieTcs oT4deT. PaboTa cunTaercs MOJHOCTBIO 3a4TEHHOH IOCIIe ee
3amuTHL. 3amuTa Ja00paTOPHBIX paboT MPOBOANTCS HA TaOOPATOPHBIX 3aHATHAX.

YdacTue B IPaKTUYIECKHX 3aHATHAX TPeOyeT OT CTYyAEHTOB BBICOKOI CTEIIEHN CaMOCTOSTEIbHOCTH U CIIOCOOCTBYeT Goiee
rITy60KOMY OCBOEHHUIO TEOPETUYECKHX MOT0KEHNH U UX MPAKTHYECKOTO HCIOJIb30BaHMS.

PexoMeHanuu o 0OCBOSHHUIO AUCIUILTIHEI B TUCTAaHIMOHHON (opme.
Uto0sl 3¢ GeKTUBHO NCTIONB30BaTh BO3MOKHOCTH DMOC, a COOTBETCTBEHHO U YCIEIIHO OCBOUTH AUCLUILINHY, HY>KHO:

1) 3aperucTpupoBaThcs Ha Kypc. Jl1s 9TOro Hy»KHO MepeiiTh o CChUIKE, BbIAABAEMOI COTPYIHUKAaMH JeKaHaTa WK
npenosasatenieM. JIOTHH 1 apoiIb COBIAAALT ¢ JIOTHHOM U MapojeM ot inaHoro kabunera HUTY MUCHUC;

2) 03HAKOMHUTBCA C COAEPHKAHUEM Kypca, BOIPOCAMH I CAMOCTOSITENBHOM MOATOTOBKH, YCIOBUSIMHU JOITyCKa K aTTECTALIUH,
(hopMoii TPOMEKYTOUHOM aTTecTalyy (3a4eT/3K3aMeH), KpUTEPUSIMU OLICHUBAHUS U 1. ;

3) 3aX0/ B COOTBETCTBYIOIIUE Pa3eibl N3ydaTh yaeOHBIC MaTepHalIbl, pa3MeIIeHHBIC IPEeroIaBaTelieM, B T.9. TOJIE30BaThCs
JUTEpaTypoit, pEKOMEHJOBAaHHOII IIPEoiaBaTesieM, IePeXos O CChUIKAM;

4) B pyOpuke "3amaHus" 03HAKOMUTHCS ¢ COAEPIKAHUEM 3a/1aHUs K MMCbMEHHON paboTe, CpOKaMU cllauu, KpUTEpUsIMU OLleHKH. B
YCTaHOBJICHHBIE CPOKH BBIIIOIHUTH PaboTy(bl), HOATPY3HUTH 31ECh XKe s mpoBepku. Ecim pabota conepXuT pucyHkH, GopMyIIbl,
TO C IETBIO COXpaHeHHsT (OPMATHPOBAHUS €€ Hy»KHO MoATpyxath B pdf ¢popmare.

Pabora, moarpysxaemast 11 IPOBEPKH, JOJKHA!
- cofiepKaThb BCE CTPYKTYpPHBIE JNIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acCTb, 3aKJII0UYEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOXKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.
[IpenonaBarens B TeYEHUE YCTAHOBICHHOIO CpoKa (He Oosee AecATH JHEl) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTApHIX K
3aJaHHIO PELeH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn HaTM4IHuu B pelieH3NN
3aMedYaHnil 1 peKOMEHIaINi, Hy»KHO BHECTH IIONIPABKU B pabOTy, HOATPY3NUTH €€ 3aHOBO IS IIOBTOPHON MpoBepKH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX




IperojaBaTesieM BO3MOXKHOCTh IOATPY3UTH Pab0OTy OCTaeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIIeHHH cpokoB. [To
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HE MOIydUTCs;

5)B pyOpuke «TecTb» MPOHTH TECTOBBIE 3aJaHMUs, OCBOMB COOTBETCTBYIONIIIA MaTepHa;

6)B pyOpuke «OLEHKI» OTCIEKHUBATH CBOIO yCIIEBAEMOCTb;

7)B pyOpuke «OOBsABICHUSI» YNTATh OOBIBICHUS, pa3MelllaeMble IPEenoAaBaTesieM, 1aBaTh OOPaTHYIO CBA3b;

8)B pyopuke «O06cy)IeHHsD cO31aBaTh OOCY)KACHUS U y4acTBOBATh B HUX (00CY’KIar0TCs 00IINE MOMEHTBI, BHI3BIBAIOIIIE
BOIIPOCHI Y OOJBIIMHCTBA TPyMITsl). JJaHHAS pyOpHKa TakKe MOXKET OBITh MCIIONb30BaHa IS B3ANMHON IIPOBEPKH;

9)IposBIATH PETYISPHYIO aKTUBHOCTD HA Kypce.

[TpenMy1ecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOZICHCTBUS MEX/y y4aCTHUKaMH 00pa30BaTeIbHOrO MpOoLiecca OCPEACTBOM CETH
«WuaTeprer» ucmonbiyercs Microsoft Teams (MS Teams). UToOBI TOTHOIIEHHO HCITOIB30BATE €T'0 BO3MOXKHOCTH HYXKHO
ycTaHOBUTH npuiokeHrne MS Teams Ha nepcoHaIbHBIN KoMIbOTep U TenedoH. CTapocTaM Hy>KHO co31aTh rpymry B MS Teams.
YuyacTue B rpymnine no3BoJsier:

- CIIyLIaTh JIEKLNY;

- paboTaTh HA MPAKTUYECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C IIPEIOaBaTelIeM, 3a/1aBasi eMy BOIPOCH! MJIM OTBEYAasl Ha €r0 BOIIPOCHI B 00IIEM YaTe IPYIIILI B pabodee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBIISITH COBMECTHYIO pa0OTy HaJ TOKYMEHTaMU (BKJIaka «Daiibl).

IIpu npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCerza padoTaTh ¢ BKIIOYEHHOW KaMepoH.
HckntodeHne — ecity MpenoaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmnMH nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JETI0BbIE (DOTO.

[Ipn npoBeneHNH JIEKITMOHHO-TTPAaKTHUSCKUX 3aHATHI BEeTCs 3aIicCh. DTO JaeT BO3MOXKHOCTE IPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH IIPUCYTCTBUS HA HEM WJIH IIPU HEOOXOAUMOCTH BHOBb OOPATHTCS K MaTEPUaTy U 3aHOBO €TI0 IPOCMOTPETh.




