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1.Ilen ocBOEeHMS AMCIUTITTHHBI

K ocHOBHBIM 1emsiM 0CBOEHUS NUCUMILUIMHBI «[IpAKTHKYM 10 ONTHYECKOH M IJIEKTPOHHOM
MHKPOCKOIIMU»

CJIElyeT OTHECTH:

—  (opmupoBaHue  3HAHMM O  COBPEMEHHBIX  ONTUYECKMX W DJIEKTPOHHO-
MHKPOCKOIIMYECKUXMETOIaX CTPYKTYPHOI'O aHAJIW3a MAaTE€pUalIOB JUIsl PELICHUS MaTEPUAIIOBEIIECKUX
3a1a4

— TOATOTOBKA CTYJIEHTOB K MAEATEIBHOCTH B COOTBETCTBHHM C KBaTH(UKAIMOHHON
XapaKTepUCTUKON OakaliaBpa MO HANpaBJICHUIO, B TOM 4Hcie (GOPMUPOBAHWE YMEHUH HPOU3BOIUTH
Ka4eCTBEHHBbIC U KOJIMYECTBEHHBIC OLIEHKU CTPYKTYPHBIX M (Da30BBIX NMPEBPALICHUN B METAJUIaX U
CIUIaBaxX METOJAMH ONTHUYECKOU M 2JIEKTPOHHOW MUKPOCKOIIMH

K ocHOBHBIM 3amagam OCBO€HHs AUCHUILUIMHBI «IIpakTHKYM IO ONTHYeCKON M 3JIEKTPOHHOM
MHKPOCKOIIHID)
CJIe1yeT OTHECTH:
— OCBOCHHE METOJMK ONTHUYECKOM U DJIEKTPOHHOM MHUKPOCKOIIMM W OCHOB aHAIN3a
JKCIIEPUMEHTAIIBHBIX JIAHHBIX, ITOJTY4€HHBIX METOJAMH ONITHYECKON U AIEKTPOHHON MUKPOCKOIIHH.

2.MecTo qucHumIunHbl B cTpykrype OOII 6akanaBpuara.

B y4yeOnom mnnane aucuumiauHa «lIpakTHKyM MO ONTHYECKOM U 3JIEKTPOHHON MHUKPOCKOIHU»
OTHOCHUTCS K YUCITY 00s3aTeIbHBIXy4E€OHBIX TUCIUIUIMH U JAeT CTYIAEHTaM 3HAHHUS O COBPEMEHHBIX
METOJaX MCCIEN0BaHUS MAKpPO-, MUKPO M TOHKOM CTPYKTYpPBhl MAaT€pUaOB, AKTYaJIbHBIX METOIMKAX
CTPYKTYPHOT'O aHAJIM3a MaTEPHAIOB C MPUMEHEHUEM ONTUYECKON U 3JIEKTPOHHOU Mukpockonuu.Kypc
«Teopust cTpoeHUsT MaTEPUAIOB» OCHOBBIBAETCS HA 3HAHMSAX, MOJYYEHHBIX M3 KypcoB: «®Dusukay,
«XuMHs MatepuanoB», «Beicimas MateMatuka», «Teopust cTpoeHHs MaTepuanoBy. «IIpakTukym 1o
ONTUYECKOMN U AJNEKTPOHHONW MHUKPOCKONHMHU»  HEOOXOIUM JUIs OBJAJACHUS TaKUMHU JUCHMUILTHHAMH,
KaK «Meranmnuueckue wmartepuanbe», «Hemeramnmueckue Marepuansl», «KoOMIO3UIIMOHHbBIE
Matepuainsl», «Hanomarepuansi»,«CrenuanbHble TJaBbl MaTepuanoBeaeHUs», «JudpakiroHHbIe
METO/Ipl UCCIeA0BaHUS MaTepuanoB». Kpome Toro, cBenenus, usnaraemole B Kypce «lIpaktukym mo
ONTUYECKOM U DJIEKTPOHHON MUKPOCKOMUN», HEOOXOIUMBI JIJIsl BBITIOJIHEHHSI CTYIEHTAMU BBIITYCKHON
KBaTM(UKAITMOHHONU PaOOTHI.

3.IlepeyeHpb MJIAHUPYEMBIX Pe3y/IbTAaTOB 00y4eHHs M0 JMCUMILIHHE (MOIYJIIO),
COOTHECeHHbIe C IVIAHUPYEMbIMH pe3yJbTATaAMU 0CBOCHHs 00pa30BaTe/IbHON NPOrpaMMbl.

B pesyabTare
OCBOEHMA
Kon o0pa3oBaTeIbHOM Ilepeyenb mIaHUpyeMbIX pe3y/1bTaTOB
KOMIIeTeHIUH NPOrpaMMmblI 00y4eHHsl M0 AUCHUILINHE
o0y4aromuiics 10J1KeH
o0sanarTh
OIIK-4 CrniocoO6HOCTHIO HOIIK-4.1. 3nHaer ycTpoiicTBO MpuOOPOB,
MIPOBOJIUTH U3MEPEHHS U | 000PYIOBaHMS U METOAUKU TPOBEICHUS
HabmroieHus B cepe U3MepeHuit 1 HabroieHuit B cepe




npodeccrnoHaIbHO M npodeccHnoHaNbHOM e TEIBHOCTH

JEATEIbHOCTH, NOIIK-4.2. YmeeT npoBOIUTh U3MEPEHUS U
oOpabartbIBaTh U HaOmronenus B cepe mpodeccnoHanbHOM
MPEACTABIATh JEeSTeNILHOCTH, 00pabaThiBaTh U
IKCIIEPUMEHTAIBHBIC MPEJICTABIISITh SKCIIEPUMEHTAIILHEIE TAHHBIC
JaHHbIE HOIIK-4.3. Umeet HaBBIKK TIPOBEICHUS

U3MEpeHUI 1 HAOIIOICHHH B cdepe
npodeccHoHATEHOM I TEIILHOCTH,
00pabOTKH U MPEICTaBICHUS
SKCIICPUMCHTAJIbHBIX JaHHBIX

OIIK-5 CrniocoOHoctbio pemiath | MOIIK-5.1. 3Haet ciocoOb! peeHus
Hay4YHO- HAyYHO-HMCCIIEIOBATEIbCKHX 32/1a4 B
HCCIIEeI0BATENILCKUE po(eCCHOHATFHOMN I TETFHOCTH C
3aa4yu Ipu MMPUMEHCHUEM COBPEMCHHBIX
OCYIIECTBICHUHU MH(OPMALMOHHBIX TEXHOJIOTH;
npodeccrnoHanIbHOI NOIIK-5.2. YMmeer pemats HayyHO-
JeSTETBHOCTH C UCCIIeIOBATENBCKUE 3a/1a91 TIPU
MpUMEHEHHEM OCYIIIECTBIICHUH PO (HECCHOHATEHON
COBPEMCHHBIX ACATCIIBHOCTH C MIPUMEHCHUEM COBPEMCHHBIX
MH(OPMALIMOHHBIX MH(OPMALMOHHBIX TEXHOJIOTUH U
TEXHOJIOTUI U NPUKIIAIHBIX allapaTHO-IIPOrPaMMHBIX
IIPUKJIaTHBIX CpeICTB
arnmapaTHo- NOIIK-5.3. UMmeeT HaBBIKK MTPOBEICHUS

MPOrPaMMHBIX CPEJICTB | HAYYHO-UCCIIEA0BATEIbCKUX paboT B
npodeccnoHanbHOM NeSTENbHOCTH C
MPUMEHEHUEM COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTUH U
MPUKJIATHBIX allapaTHO-POrPAMMHBIX

4. CTpyKTYypa M coJepkaHue TUCHUIINHBI.

OO6mrast TPYAOEMKOCTh JWCHHUIUIMHBI COCTaBIsieT 4 3a4eTHBIX CAWHMII, T.e. 144
aKaJIEeMUYECKUX 4acoB (M3 HUX 72 4acOB — CAMOCTOSTEIIbHAs paboTa CTYACHTOB).
Paznernbl MUCIUIUTMHBI U3y4atoTCsl HA BTOPOM Kypce B TPEThEM CEMECTPE U B UETBEPTOM CEMECTpE.
TpeTuii cemecTp: ceMuHapCKUe 3aHATHSA — 2 Yac B Heqemto (36 yacoB) ¢hopMa KOHTPOJISI —3a4eT.
YeTBepThIii ceMeCTP: CEMUHAPCKUE 3aHATHS — 2 yac B Hezelto (36 4acoB), ¢Gopma KOHTPOJIS -3a4eT.
CTpykTypa H coJAep)KaHHE IUCHHMIUIMHBI «[IpakTHKyM IO ONTHYECKOH M 3JIEKTPOHHOU
MUKPOCKOTIMI» 110 CPOKAaM U BHJIaM pabOThI H3JI0XKeHbI B [Ipuiioskenun A

5. Conep:xkaHue pa3iejioB JMCHHUIJIMHBI.

Tema 1. BBenenue. CpaBHUTENbHASXAPAKTEPUCTUKA IPSIMBIX METO/I0B U3YUEHUS CTPYKTYPBI
MaTepuaoB

Tema 2. CBeTOBasi MUKPOCKOIUS.

CBeToBBIE MUKPOCKOTIBI U UX BUABL McTopust Mukpockomna.[IpsiMbie, ”HBEpTUPOBAaHHBIE, TOPTATUBHBIE
MHUKPOCKOTBI. OCHOBHBIE YaCTU MUKPOCKOIA. Y CTPOUCTBO ONTHYECKMX MUKPOCKOTIOB .



OcserurenbHas yacTb. Busyanusupytoias yacts.BocrponsBoasiias 4actb. Y CTpOHCTBO
MHUKPOCKOTIa:MEXaHWYECKasl, ONITHYECKas, dJIeKTpuueckas yactu. Knaccudukarus
00BEKTHBOB. Y BEJIMUCHUE U Pa3pelIeHUe ONTUYECKOro MUKpockona.dopMupoBaHie KOHTpacTa B
ONITUYECKOM MeTAIIOrpaduuecKkoM MUKPOCKOTIe. XpomMaTudeckas u cepuueckas adeppauus. Meron
CBETJIOTO II0JIA B OTPaXKEHHOM CBeTe. MeTo1 KOCOoro OcBeleHus. MeTo1 TEMHOTO MOJIS.
[TonsipuzannonHast Mukpockonus. OnTryeckass MUKPOCKOIIUS: BO3MOXKHOCTH U OTPAaHUYEHUS METO1a.
Tema 3. PacTpoBasi 3JIeKTPOHHAsI MUKPOCKOIHS

HcTopus 351eKTpOHHO-ONITUYECKOM MUKPOCKOTIUU U co3anus POM. [Ipunnun paboTsl 1 KOHCTPYKIIHS
POM. B3aumoeiicTBrE 3JEKTPOHHOTO IyYKa C BELECTBOM. J|€TEKTOphI YaCTUIl U U3ITyYEHUH U
pexxumbl pabotel POM. OcoberHocTr KoHTpacTa B POM B KOHCTPYKITHS pacTPOBOTO AIEKTPOHHOTO
MuKpockomna. Knaccudukanus pacTpoBbIX 3J1€KTPOHHBIX MUKPOCKOIIOB U TpeOOBaHUS K 00BEKTaM
uccinenoBanus. Mecto POM B MUKpOCKOITMYECKUX METOaX U3YUEHUs! CTPYKTYphl MaTEpHAIIOB.
Knaccudukanus POM. HcnonszoBanue POM B maTepuanoBenenun. Pemenue 3anau
MatepuanoBeneHus MetoioM POM u nntepnperanust koHTpacta. JIOKaabHbIM XUMHUECKUN
ananuz.®pakrorpadus. M3yueHne mopomkKos.

Tema 4. TlpocBeyuBaromas 31eKTPOHHAS MUKPOCKOIHUS

[IpocBeunBaromuit 31eKTpoHHBIN MUKpockor(II9M) u MeTob! AIeKTPOHHO-MUKPOCKOITUYECKOTO
nccnenoBanus. KOHCTpYKIMS 3JIEKTPOHHOTO TPOCBEYHMBAIOIIET0 MUKPOCKOIIA U IPUHIUIIBI €70
paboTel. OnTuyeckas cxema [I9M. Yeenuuenue u pazpemienue [I9M. Metozbl 351€KTpOHHO-
MHUKPOCKOIIMUYECKOT0 uccienoBaHus. KoHTpacT Ha 2J1eKTPOHHO-MUKPOCKOIIMUECKOM H300pakeHUH
ToHKOH (onbru. KonTpact Ha nucnokanuu. KoHTpacT Ha pa3opHeHTUPOBAHHBIX STYEUCTHIX
CTpyKTypax. TOJIIMHHBIE SKCTUHKIMOHHBIE KOHTYPBI

Tema 5. 3akiouenue. CTpaTeruss KOMIUIEKCHBIX UCCIICIOBAHUI MaTEpHUAJIOB.

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH.

Metonuka npenoaaBaHust AUCUUILTUHBL «[IpakKTUKYM 1O ONTHYECKON U AIEKTPOHHOW MHUKPOCKOIUH»
U peanu3anys KOMIETEHTHOCTHOIO NoAX0oAa B M3JIOKEHHMM U BOCHPUATHM Marepuaia
MpelycMaTpuBaeT HUCIOJb30BaHUE CIEIYIOIIUX AKTUBHBIX W MHTEPAKTUBHBIX ()OpM MpPOBEICHUS
TPYIIOBBIX, WUHIUBUIYATbHBIX, AYAUTOPHBIX 3aHSATHI B COYETAHUU C BHEAYJUTOPHON paboOTOil ¢
1enbio OPMUPOBAHUS U PA3BUTHS MPO(PECCUOHATBHBIX HABBIKOB 00 yJarOIINXCS |
- CEMHUHapCKHUE 3aHATUS
- BHEAY/IUTOPHASI CAMOCTOSATEIbHAs MOATOTOBKA K MPAKTUYECKUM paboTaM;
- KOHCYNIbTAIMU TIPerogaBaTesisi o cetu MHTepHer B pexxrme ON- wiu Off-line;
- IOATOTOBKA Ka)KJIbIM CTYJI€HTOM OJHOTO JOKJIaJa C MPE3EHTALUENH;
— MOATOTOBKA, MIPECTABICHUE U 00CYKICHNE NPe3eHTAllui HA CEMUHAPCKUX 3aHATHSIX;
- 3alUTY CTYJEHUYECKOTO JI0KJIaaa B (hopMe Mpe3eHTauN
— OpraHu3aiys U NPOBEACHUE TEKYILEro KOHTPOJS 3HAaHWH CTYAEHTOB B (OpME KOJJIOKBHUYMOB,
3aIIUTHI CTYJIEHYECKOTO JJOKJIaa B opMe Mpe3eHTalMH ,CAauH Jab0paTOpHBIX paboT

VYienbHbI Bec 3aHATUH, NPOBOAMMBIX B HWHTEPAKTHBHBIX (OpMax, OINpeNeseH TIJIABHOW IIeJIbIo
0o0pa3oBaTeNIbHOW TMPOrpaMMbl, OCOOEHHOCTBIO KOHTHHI'€HTAa OOYy4alolMXcs M COJep)KaHueM
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JTMCHHUIUTAHBI «[[PaKTHKYM 0 ONTHYECKOU U AJICKTPOHHON MUKPOCKOITUUY» U B LIEJIOM T10 JUCIUILIHHE
coctaBisieT 50% ayaUTOPHBIX 3aHATUN. 3aHATHS  JIGKIIMOHHOTO  THIA cOCTaBIAIOT 33% oT o0bema
ayJAUTOPHBIX 3aHATHIA.

6. OnleHoOYHbBIE CPeCTBA 15 TeKYLIEro KOHTPOJISI YCIIeBaeMOCTH, MPOMEKYTOUHOI aTTecTaluu
10 UTOraM OCBOEHUSI THCIHMILIMHBI U Y4eOHO-MeTouYecKoe odecreyeHne caMoCToATeIbLHOI
pPadoThI CTY/AEHTOB.

KonTpons ycneBaemMocTM H KayecTBa IOJTOTOBKM MPOBOAMTCS B COOTBETCTBUEM C
tpeboBanuamu "lTlonoxxenust 00 opraHusanuu 00pa30BAaTENbHOIO MPOLECCA B MOCKOBCKOM
MOJINTEXHUYECKOM YHUBEpcUTere'.

JUis KOHTPOJIS yCIEBa€MOCTH M KauyeCTBa OCBOEHUS IUCUUIUIMHBI HACTOSIIEH NMporpaMMoi
MIPEeyCMOTPEHBI CIETYIOLINE BUbI KOHTPOJIS:

- KOHTPOJIb TEKYLIeH ycreBaeMOCTH (TEKYLUH KOHTPOJIb);

- IPOMEXYTOYHAsI aTTeCTaLIHsL.

6.1. Opranu3anus ¥ NOPSIAOK NPOBeIeHUs TEKYLIEero KOHTPOJIS.

6.1.1. ®opMbI NpoBeICHUA KOHTPOJIS.

Jly1g mpoBeieHust TEKYLIEro KOHTPOJISI IPUMEHSIFOTCS CIeAYIOUINe (OPMBI: JOKIAIbI C
Mpe3eHTallel, KOJNIOKBUYMBI, JIa0OpaTOPHBIEPAOOTHI.

6.1.2. Conep:kaHue TeKyIero KOHTPOJIsI.
Coneprxanuie GopM TEKyIIEro KOHTPOJISI ¥ IOPSIOK X MPUMEHEHUS H3JI0KEHBI B
MPHUIOXKCHHUU K pabodeii mporpamme "®oH/ 011eHOYHBIX cpeacTB" (mpuioxenue b)".

6.1.3. Cpoku BbINOJTHEHUS TEKYIIEr0 KOHTPOJIS ; MIKAJA U KPUTEPUM OLleHUBAHMS
pe3yJIbTaToB.

Cpoku BBINOJHEHUS TEKYIEro KOHTPOJs, IIKajda M KPUTEPUHM OICHUBAHHS pE3yJIbTaTOB
U3JI0KCHBI B MPHIIOKCHHUH K paboyeii mporpamme "DoH orieHOUHBIX cpeacTB” (mpunokenus A u b)".

6.2. IlpomexkyTounas arrectanusa.Opranu3anus U NOPSAOK NMPOBeACHHS.
6.2.1. ®opma npoBeeHUsI MIPOMEKYTOYHOM aTTECTAIMU

dopma, npeaycMOTpeHHas! y4eOHbIM IJIAHOM —3a4eT.

[IpomexyTouHass arTecTalyisi NPOBOAUTCA B CPOKH, YCTAHOBJICHHBIE YTBEP)KICHHBIM
pacrnucaHueM 3a4€THO-9K3aMEHAIIMOHHOW CECCHH.
Jlo nmatel TpoBeACHHS] MPOMEXKYTOUYHOW aTTecTallii CTYIACHT JOJDKEH BBINOJHUTH BCE pabOTHI,
MpelycCMOTPEHHbIE HACTOSIIeH pabodeil mporpaMMoi TUCITUTUINHEL.

[Tepeuens 00s3aTenbHBIX padOT U GOpMa OTYETHOCTH TIO HUM MPEACTABIEHBI B TAOIHUIIE:

Bun pabotsr @dopMa OTUYETHOCTU M TEKYLIEr0 KOHTPOJIS

[IpakTnueckue paboTel (nepeuens | OdopmiieHHBIE MIPAKTHYECKHE paboTsl,

MPAaKTHYECKUX padoT B MpuIiokeHnu b) MPENyCMOTPEHHBIE paboueit porpammon
JUCHMILIMHBI C OTMETKOM MpenofaBaTens «3a4TEHO»




B OKypHajJe NperoaaBaTesisi, €CJAM BBIIONHEHBI M
oopmIteHBI Bce paOOTHI.

KOHHOKBI/IyM (TGMI)I AJId  KOJUIOKBUYMOB B OtmeTka B JKypHAJIC nmpenoaaBaTejiicM ()

npuaokeHuu b) MPUCYTCTBUM M AKTUBHOM YYaCTHU OOYYarOIIErocs
Ha 00CY)KJICHUHM TEMbI KOJJIOKBUYMA.
Jokmaz (TeMbl TOKIaJ0B B MPUIOKEHHH B) OdopMIICHHBIN JTOKIAJ ¢ OTMETKOH MpernojaBaTess

«3a4TEHO», IOATOTOBJICHHAs IPE3CHTalus II0 TeMe
JOKIIaZia, OTMETKA IIPEIOAABATEIEM B JKypHale O
BBICTYIUICHHH 00yYaromerocs: Ha 3aHsATHH.

*Ecii He BBIIOJIHCH OJIMH WK 0oJiee BHIOB yIeOHOW pabOThI, YKa3aHHBIX B TAOJIUIIE, PETIOIaBaATEIb
HMMEET MPaBO BHICTABUTH «HE3aYTEHOY 110 UTOTAM MTPOMEXKYTOUHOU aTTECTAIUH.

.O0pa31pl TeM 10KJIa/10B, KOJUIOKBUYMOB, IIEpeYeHb J1a00paTOpHBIX paboT /i IPOBEIEHHS TEKYLIETO
KOHTPOJIA, BOITPOCOB K 3a4€Ty NPUBCACHBI B IIPUJIOKCHUHN b.

6.3. ®oH/ OLIEHOYHBIX CPEICTB /ISl MPOBeIeHHs MPOMEKYTOUYHOH aTTeCTALMH 00YYAIOIINXCS 10
AUCUHMILINHE

6.3.1. ITlepeueHb KOMNETEHIMI C yKa3aHWEM OTAllOB WX (OPMHPOBAHUS B TIPOIECCE OCBOCHUS
00pa3zoBaTeIbHON MPOTPaMMBI.

B pe3ynbraTe 0cBOEHUS AUCUUIUIMHBI (POPMUPYIOTCS CIEAYIONNE KOMIETCHIINHN:

Kon B pe3yabTare ocBOeHUs1 00pa3oBaTeIbHOI MPOrpaMMbl 00yYAKO M IACS
KOMIeTeHIUH J0JIKeH 00J1a1aTh
OIIK-4 CriocoOHOCTBIO MPOBOIUTH U3MEPEHUS U HaOIIOACHUS B cepe

npodeccuoHanbHOM NesTeNIbHOCTH, 00pabaThIBaTh U MPEACTABIATh
JKCIIEPUMEHTAaJIbHbIE JAaHHbIC

OIIK-5 CriocoOHOCTBIO peliaTh HayYHO-UCCIIeI0BATEIbCKHE 3a/1a4H PU
OCYILIECTBIEHUH MPOECCHOHATBHON AeSITENFHOCTU C IPUMEHEHUEM
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTUHA 1 TIPHUKJIAJHBIX alapaTHO-
IIPOrpaMMHBIX CPEACTB

B mpouecce ocBoeHus oOpa3oBaTeNbHONW MHPOTrpaMMBbl JITaHHbIE KOMIIETEHIIMH, B TOM YHCIE HX
OTJeNIbHbIE KOMIIOHEHTHI, (POPMHUPYIOTCS IMOATAIMHO B XOJE€ OCBOCHUS OOYYAIOUIMMMCS JUCLHILIMH
(Momyrneit), MpakTUK B COOTBETCTBUM C y4eOHBIM IIJJAHOM M KaJIeHAApPHBIM TIpaduKoM y4yeOHOTO
nporecca.



6.3.2. Onucanue nNoka3areJieil M KpuTepUeB OLIEHMBAHUA KOMIeTeHI M, popMupyemMbIX

o uTOoraM OCBOCHHUSA JUCHHUIIJIMHBI, OITHCAHUEC IIKAJ ONCHUBAHUSA.

[Toka3zaTenem OLEHMBAHUSA KOMIETEHIMI HA pa3IMYHBIX dTanax uX (popMHUpPOBaHUS SBISETCS

JOCTHIXCHHUC O6y‘IaIOIJ_[I/IMI/ICSI IJIAaHUPYCMBIX PC3YyJIbTATOB OGy‘-ICHI/ISI IO AUCHUITIIMHE.

OIIK-4 — CriocoOHOCTh TIPOBOUTH M3MEpEHUs 1 HabroneHus B cepe mpodeccnoHanIbHOM
ACATCIBbHOCTH, OGpaGaTI)IBaTI) " OPCACTABIAThL OKCICPUMCHTAJIBHBIC JaHHBIC

NOIIK-4.1. Obyyaromuiics Obyyaromuiics OO6yyaromuiicst OO6yyaromuiicst
3Haer JEMOHCTPHUPYET JEMOHCTPHUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
YCTPOICTBO MIOJIHOE OTCYTCTBUE | HEMOJHOE YaCTUYHOE MIOJIHOE
puodOpoOB, COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
000pyOBaHU | CIEAYIOLIUX CIIEYIOIIMX 3HAHUI: | CIIeqyIoIuX CJIETYIOIINX
s U METOJUKH | 3HAHUM: YCTPOWCTBO 3HAHUM: 3HaHUM:
MIPOBEACHUS | YCTPONCTBO puoOpOB, YCTPOWCTBO YCTPOWCTBO
u3MepeHui u | mpubopoB, 000py0BaHUS U npuOopoB, puOopoB,
HaOmoneHnit | oOopynoBaHus U METOJAUKHI 000pyOBaHUS U 000pyOBaHUS U
B chepe METOUKHI MIPOBEICHUS METOIUKH METOIUKH
npodeccuoHa | IpPOBEACHUS H3MepeHuit u IPOBEICHUS MIPOBEICHUS
JIBHOM U3MEPEHUHN U HalOmoIeHu B WU3MEPEHHN U MU3MEPEHHN U
NEATENIFHOCTH | HAOIIONEHUI B chepe HaOJIFOIEHUN B HaOJIFOIEHUN B
chepe npodeccuoHabHOM | chepe chepe
poheCCHOHANBHOM | IEITEITIbHOCTH. podeCCHOHAIBHO | TpodecCHOHATBH
NEeITENbHOCTH Honyckarorcs U IeATEeNbHOCTH, on
3HAYUTENIbHBIE JIOITyCKAIOTCS JEeSITEIbHOCTH,
OIINOKHU, HE3HAUYNUTEILHBIE C¢BOOOIHO
IPOSBIISETCS OLINOKH, onepupyer
HEI0CTaTOYHOCTb HETOYHOCTH, IpUOOPETEHHBIM
3HaHUH, 10 psay 3aTPYIHEHUs TP | ¥ 3HAHUSAMMU.
nokasaresei, AHAJTIUTUYECKUX
oOyyaromuics ornepanmsx.
UCTIBITHIBACT
3HAYUTEIIbHbIE
3aTpyAHEHUs IPU
OIepUPOBAHUU
3HAHUSAMU NIPH UX
IIepeHOCce Ha HOBbIE
CUTYallUH.
NOIIK-4.2. OOyuatomuiics He | OOyuaromuiics OO6yuarommiics OO6yuarommiics
Ymeer yM€ET IPOBOJUTh | AEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
MIPOBOJIUTH U3MEpEHUs U HETIO0JIHOE JaCTUYHOE MIOJIHOE
U3MEpEHUs U | HaOJIIOJIeHUs B COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
HaOmroneHust | cepe YMEHHMH INPOBOIUTH | CIEIYIOIIHUX CJIEIYIOLINX
B cepe npodeccuoOHaNbHON | U3MEPEHUs U YMEHUI: YMEHUI:
npogeccuoHa | IesSTeIbHOCTH, HaOII0IeHNs B POBOJIUTH IPOBOJIUTH
JTHHOU oOpabartbIBaTh U cdepe U3MEpEHus U U3MEpEHus U




NEATEIbHOCTH | TPEJICTABIISATH npodeccHoHaTbHON | HAOIIOEHUS B HaOIr0IeHN B
, AKCIIEPUMEHTAJIBHBI | JICATEIHHOCTH, chepe cepe
oOpabatbIBaT | € JaHHBIC oOpabartbIBaTh U npoecCHOHANBHO | TPO(EeCCHOHATBH
b U MPEJICTABIISATh il 1esTeNbHOCTH, oif
MPECTABIIATh IKCIIEPUMEHTANbHBIE | 00pabdaThIBaTh U NeSITeIbHOCTH,
HKCTIEPUMEHT JTAHHBIE. IPECTaBIIATh oOpabatbIBaTh U
aJIbHBIC Jomyckatorcs OKCIIEPUMEHTAIBH | TIPE/ICTABIATh
TTAaHHBIC 3HAYUTEIIbHBIE bIC TAHHBIC. HKCTIEPHUMEHTAITb
OIITMOKH, YMeHUS OCBOCHBI, | HBIC JaHHEBIE.
IPOSBIISAETCS HO JIOITYCKaIOTCs CBo0OO1HO
HEI0OCTaTOYHOCTb HE3HAYNTEIIbHBIC oTepupyeT
YMEHH, 1O pSIAy OImuOKH, MpUOOPETEHHBIM
ToKa3aTese, HETOYHOCTH, U YMEHUSIMH,
oOyyaromuiics 3aTpyJHEHUS IPU | IPUMECHSET UX B
UCTIBITBIBACT AHATATUICCKUX CUTYaITUAX
3HAYUTEIIHHBIE oTIepaIusX, MOBBIIICHHON
3aTpy/AHEHUS TIPU NepeHoce YMEHHUI | CIIOKHOCTH.
OTIEPUPOBAHUHN Ha HOBEIE,
YMEHHSIMH TIPU UX HECTaHIapPTHHIE
MepeHOCe Ha HOBBIE | CHUTYaIlHH.
CUTYaIlUH.
HNOIIK-4.3. O6yuatomuiicst He | OOydJaronuiics OOyuarommuiics OOyuaromuiicst B
Nwmeer MMeEeT HaBBIKOB UMeEET HaBBIKU YaCTUYHO UMEET MOJTHOM 00beMe
HaBBIKH MIPOBEACHUS NIPOBE/ICHUS HaBBIKH UMEET HaBBIKA
MPOBEACHUS | U3MEPCHHI U U3MEPEHUH U NIPOBE/ICHUS MIPOBEICHUS
W3MEPEHUH U | HaOIIOJCHUH B HaOJTIOICHHUH B M3MEpPEHHUI 1 W3MEpPEHUI 1
HaOmonaeHuit | cepe chepe HaOJIOICHHH B HaOJIOICHHH B
B cepe npodeccrnoHanbHOM | mpodeccuoHanbHOl | cdepe chepe
npodeccruoHa | IesTeIbHOCTH, NeSITeTbHOCTH, npo(eCCHOHATFHO | TPOPECCHOHATIBH
JTILHOM 00paboTKu 1 00paboTKu 1 W e TeNbHOCTH, on
JESTEIBHOCTH | MPEICTABICHUS IpeICTaBICHUS 00paboTKH U NEeSITeIIbHOCTH,
, 00pabOTKH U | SKCTIEPUMEHTAIBHBI | SKCIIEPUMEHTAIBHBIX | IPEJCTABICHUS 00paboTKH 1
MPEJCTABIICHH | X TAHHBIX JTAHHBIX B HETIOJIHOM | SKCIICPUMEHTAJIbH | IPEICTABICHUS
s o0Beme, BIX JIAHHBIX, IKCIIEPUMEHTAITb
IKCTICPUMEHT JIOITYCKAIOTCS HaBBIKH OCBOCHBI, | HBIX JaHHBIX,
AITbHBIX 3HAYUTEIIbHbBIE HO JIOITyCKAaIOTCS CBOOOTHO
JTAHHBIX OILITUOKH, HE3HAYUTEIIbHBIC PUMEHSIET
TPOSIBIISICTCS OILIUOKH, MOJTy4YCHHBIC
HEJI0OCTaTOYHOCTh HETOYHOCTH, HaBBIKH B
BJIQJICHHS HABBIKAMU | 3aTPYIHCHHS IIPH | CUTYaIUsIX
o psiAy AHATUTUYECKUX MOBBIIICHHON
MoKa3aTenei, orepanusx, CJIOKHOCTH.
OObyuarommiics nepeHoce yMeHHH
UCTIBITHIBAET Ha HOBEIE,
3HAYUTENbHbBIE HECTaH/IapPTHHIE
3aTpyaHEHHS TPU CUTYaIUH.
MPUMEHEHUH

HaBBIKOB B HOBBIX
CUTyallMsX.




OIIK-5 — CriocoOHOCTB pemaTth Hay9HO-HCCIEI0BATENIbCKUE 33/1a4H TP OCYILECTBICHUH
npoeccHOHaTBbHON AEATENIFHOCTH C IPUMEHEHHEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHH 1
MIPUKIIaIHBIX allllapaTHO-IIPOrPpaMMHEIX CPEICTB

NOIIK-5.1. OOyuarommiics OO0yyaromumiics OO0yyaromuiics OO6yuarommiics
3HaeT JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
CTIOCOOBI MIOJIHOE OTCYTCTBHE | HETIOJHOE YaCTUYHOE MIOJTHOE
pereHus COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE COOTBETCTBHUE
HAy4HO- CIIETYFOIIUX 3HaHUI 3HAHHUI 3HAHUU
uCcIieioBaTelNl | 3HAaHUK HEPCIEKTHBBI NEPCIEKTHBBI NEPCIEKTHBBI
BCKHUX 33724 B | MIEPCTIEKTUBEI pa3BUTHSA pa3BUTHUS pa3BUTHS
npodeccuoHa | pa3BUTHS npoeCCHOHAIBHONW | TPOPECCHOHAIBHO | MTPOdecCHOHATBH
JIBHOM npodeccnoHalbHOM | OTpaciu. 1 oTpaciy, OH OTpaciny,
NEATENbHOCTH | OTPACIn Jomyckatorcs JIOITYCKAIOTCS CBOOOJHO
c 3HAYUTEIIHHBIE HE3HAYNTEIbHBIC oTepupyeT
IIPUMEHEHHEM OLINOKH, ook, IPHOOpPETEHHBIM
COBpPEMEHHBIX IPOSIBIISETCS HETOYHOCTH, Y 3HAHHUSMHU.
nH(pOPMAITHO HEOCTaTOYHOCTh 3aTPyIHEHHS TIPH
HHBIX 3HaHWH, 10 PSIY AHATUTHYECKUX
TEXHOJIOTUH IoKa3aTenen, onepanusx.

oOydJaronuics

WCTIBITHIBAET

3HAYUTEIIHHBIE

3aTpyQHEHUS IPU

OTIepUPOBAaHUU

3HAaHUSAMHU MIPU UX

NepeHoce Ha HOBBIE

CUTYaIUH.
HOIIK-5.2. O6yuatomuiicst He | OOy4Jaronuiics OOyuarommuiics OOyuarommuiics
Ymeer yMEeT pelaTh JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
peuarpb Hay4yHO- HEIOJIHOE YaCTUYHOE MOJIHOE
Hay4YHO- HCCIIEIOBATENIbCKHE | COOTBETCTBUE COOTBETCTBUE COOTBETCTBHUE
UcclenoBaTelN | 3a7auu npu YMEHHMH peliaTth CJIETYIOIINX CJIETYIOIIHNX
bCKHE 3a/1a41 | OCYILECTBICHUH Hay4YHO- YMEHHI: peniathb YMEHHI: perarb
npu npodeccuoHANbHOM | UCCIeOBATENbCKUE | HAYYHO- Hay4YHO-
OCYILIECTBJIEH | JIEATEIBHOCTH C 3a/1auu Mpu HCCJIEIOBATENIbCKH | HCCIIEI0BATEIBCK
uu MIPUMEHEHHEM OCYILIECTBIICHUU € 3a71auu Ipu ue 3a7auu npu
npodeccuoHa | COBPEMEHHBIX npodeccuoHanbHOM | OCYIIECTBICHUU OCYIIIECTBIICHUU
JTBHOM MH(OPMALIMOHHBIX | IEATEIHHOCTHU C npodeccuoHansHo | npodeccHOHANbH
NEeSITENLHOCTH | TEXHOJIOTUN U MPUMEHEHHEM i IeATeIbHOCTU C | O AEATEIbHOCTH
c MIPUKIIATHBIX COBPEMEHHBIX IpPUMEHEHHEM C IPUMEHEHUEM
MPUMEHEHHEM | aImapaTHo- UH(POPMALMOHHBIX COBPEMEHHBIX COBPEMEHHBIX
COBPEMEHHBIX | MPOrPaMMHBIX TEXHOJIOTU 1 UH(GOPMALMOHHBIX | HHPOPMALMOHH
uHpOpMALMO | CPEICTB HPUKIIaIHBIX TEXHOJIOTUI U BIX TEXHOJIOTUH
HHBIX anmapaTtHo- MPUKIIATHBIX Y TIPUKJIATHBIX
TEXHOJIOTUH U POTrpaMMHBIX anmaparHo- anmaparHo-
MPUKIIAJHBIX CpPEZCTB. IPOTrpaMMHBIX IPOTrpaMMHBIX
anmaparHo- Homyckatorcs CpPECTB. CPEICTB.
IIPOTPaMMHBI 3HAYUTEIIbHbIE Ymenus ocBoensl, | CB060aHO
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X CpPENCTB OLIMOKH, HO JIOITYCKAaIOTCs OIepUpyeT

IPOSBIISAETCS HE3HAaYUTEIIbHbIE IPUOOPETEHHBIM

HEJ0CTaTOYHOCTh omunoKwu, U YMEHUSIMU,

YMEHUH, 110 pALy HETOYHOCTH, MIPUMEHSET UX B

IIOKa3aTeneu, 3aTpyJHEHUS IIPU | CUTYalUsIX

oOyuarouuiics AQHAIUTUYECKUX MTOBBIIIICHHOU

UCIBITHIBAET onepanusx, CJIOKHOCTH.

3HA4YUTEIIbHbBIC IIEPEHOCE YMEHUU

3aTpyJHEHUS IpU Ha HOBBIE,

OTIEpUPOBAaHUU HECTaH/IapTHbIE

YMEHUSIMH TIPU UX CUTYalUH.

IepeHoce Ha HOBbIE

CUTYaIUH.
NOIIK-5.3. OObyuaromuiics He | OOyuarouuiics OObyyaromuiics OO0yyaromuiics B
Nwmeer MMeeT HaBBbIKU UMEET HaBBIKH YaCTUYHO UMEET MIOJIHOM 00beMe
HaBbIKU MIPOBE/IEHUS IPOBEJICHUS HAYYHO- | HABBIKU MMEET HaBBIKU
MPOBEJIEHUSI | HAYYHO- WCCIIEIOBATENIbCKUX | TPOBEICHUS MIPOBEICHUS
Hay4yHO- HCCIIEIOBATENIbCKH | paboT B Hay4yHO- Hay4yHO-
uccienoBaTes | X paboT B MpoQecCHOHATIBHON | UCCIIEN0BATENIbCKH | HCCIIE0BATEIBCK
bCKHUX paboT B | MpohecCHOHATBHON | IESITEIBHOCTH C X paboT B uX paboT B
npodeccuoHa | AEATEILHOCTH C MIPUMEHEHUEM npodeccuoHanbHO | MPogecCHOHANbH
JIBHOM MPUMEHEHUEM COBPEMEHHBIX W IEATEIIbHOCTH C | OW J€ATEIbHOCTH
JEeSITENbHOCTH | COBPEMEHHBIX UH(GOPMAITMOHHBIX PUMEHEHHEM C IPUMEHEHUEM
c MH(OPMALIMOHHBIX | TEXHOJIOTHH U COBPEMEHHBIX COBPEMEHHBIX
MPUMEHEHUEM | TEXHOJIOTHUI U MPUKIIATHBIX UH(GOPMALMOHHBIX | HTHPOPMAIIOHH
COBPEMEHHBIX | MPUKIAJIHBIX anmnapartHo- TEXHOJIOTUH U BIX TEXHOJIOTHI
uHpopmalnuo | anmapaTHo- IPOrPaMMHBIX MPUKIIATHBIX U IPUKJIATHBIX
HHBIX MIPOrPaMMHBIX CPEJCTB B HEMOJHOM | anmmapaTHo- anmnaparHo-
TEXHOJIOTUH U | CPENCTB oOneme, IPOrPaMMHBIX MPOrPaMMHBIX
MIPUKIIATHBIX JOITYCKAIOTCS CPEICTB, HABBIKU CpPEICTB,
anmnapaTtHo- 3HAYUTENIbHbBIE OCBOEHBI, HO CBOOOIHO
MIPOrPaMMHBI ook, JIOITYCKaIOTCs MPUMEHSIET
X CpPE/ICTB MPOSBISETCS HE3HAYUTENbHbIC MOJIy4YeHHbIE

HEJ0CTaTOYHOCTh OlInoKH, HaBbIKU B

BJIQ/ICHUS HABBIKAMHU | HETOYHOCTH, CUTYaIUsAX

1o psiay 3aTPyJHEHUS P | MOBBIIICHHOMN

MoKa3aTenei, AHATUTUYECKUX CJIOKHOCTH.

OO0yyaromuiics orepanusx,

UCIIBITHIBACT nepeHoce yMeHui

3HAYUTENIbHbBIE Ha HOBEIE,

3aTpyAHEHUS TPU HECTaHJapTHbIE

MPUMEHEHUU CUTYal1H.

HaBBIKOB B HOBBIX

CUTYaLMSIX.
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6.3.3.1lIkaJibl OLleHUBAHMS Pe3yJIbTATOB IPOMEKYTOYHOM aTTEeCTAllUM M UX ONHCAHME:

CDopMa l'IpOMe)KyTO‘lHOﬁ aTTeCTallum: 3a49€eT

[TpomexyTodHas aTTecTanus 00yJamuxcsi B popMe 3adeTa MPOBOTUTCS 110 pe3ysIbTaTaM

BBITIOJTHEHUS BCEX BUJIOB y4eOHOI paboThI, MPEeyCMOTPEHHBIX YY€OHBIM IIAHOM T10 JTaHHOU

JUCHUITIIINHE (MOIIyJ'IIO), IIPpU 3TOM YUYHUTBIBAKOTCA PC3YJIbTAThlI TCKYIICTO KOHTPOJIA

yCIIeBaeMOCTH B TeUeHHE ceMecTpa. OICHKa CTETICHU JTOCTHKECHUS 00yJaroNUMUCs

IUIAaHUPYEMBIX PE3YJIbTATOB 00YUEHMS 110 AUCLUIUIMHE (MOJ1YJII0) IPOBOAUTCS MIPENOaBaTelieM,

BEIYIIMM 3aHATHS 110 TUCIUTUTMHE (MOYJII0) METOJOM KCEpTHOM orieHKH. [To utoram

HpOMG)I(}ITO‘IHOﬁ arTeCTalyy 1o JUCHUIIIINHEC (MOI[y.]'HO) BBICTABJIACTCA OLICHKA «3a4yTCHO» UJIN

«HE3AYTCHO».

I kaJua oueHuBaHus

Onucanue

3auTeHo

BrimonHeHs! Bce BUABI yueOHOM pabOThI, TPETYCMOTPEHHBIE
yaeOHbIM TIaHOM. CTYJIEeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUH,
YMEHUH, HAaBBIKOB MTPUBEICHHBIM B TA0JIMIIaX TTOKa3aTeeH,
OTNIEpPHUPYET MPUOOPETCHHBIMU 3HAHUSMHU, YMEHHUSIMHU, HABBIKAMH,
MIPUMEHSIET UX B CUTYaIIHIX MOBBIIEHHOH CII0KHOCTH. [Ipn s3TOM
MOT'YT OBITh TOTYIIIEHbI HE3HAYNTEIbHBIC OIITMOKH, HETOUYHOCTH,
3aTPYAHCHUS TIPH AaHATUTHYECKUX OTIEPAIHX, IEPEHOCE 3HAHUN U
YMEHUH Ha HOBBIC, HECTAHIAPTHBIC CUTYAIlHH.

He 3aureno

He BrimonHeH oiuH i 60j1ee BUAOB y4eOHOU paboThI,
PEyCMOTPEHHBIX YUeOHBIM IIaHOM. CTYICHT IEMOHCTPUPYET
HETOJIHOE COOTBETCTBUE 3HAHUH, YMCHH, HABBIKOB MPUBEICHHBIM
B TAOJIMIaX MTOKA3aTeNICH, TOMYyCKAIOTCS 3HAYUTEIbHBIC OIINOKH,
TIPOSIBJISICTCS] OTCYTCTBUE 3HAHUM, YMEHHIA, HABBIKOB TI0 PSITY
NIOKa3aTesIe, CTYICHT UCIIBITHIBACT 3HAUNTEIILHBIC 3aTPYIHCHHUSI
IIPY OTIEPUPOBAHUY 3HAHUSIMU M YMEHHUSIMH IIPH UX TIEpEHOCE Ha
HOBBIE CUTYAIHH.

®oHIbI OLICHOYHBIX CPeACTB npeacTaBieHbl B [lpuioxennn b k padouei nporpamme.
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10.

11.

12.

13.

14.

7. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneuyeHue TUCIUIJIMHBL.

Cnucok JimTepaTypbl

Jlaxtun IO.M., JleontheBa B.I1. MatepuasioBenenue: Y4eOHUK JUIsl BBICIIMX TEXHUYECKUX Y4EOHBIX
3aBeficHUil.-3-¢ U3, nepepad. u nomn.-M.:MammHocTpoenue, 1990.-528 c: ui.

dusnueckoe MatepuaioBeaeHue: YueOHUK Uit By30B/ moj obelt penakuueii b.A.Kanmuna. — M.: HUSY
MU®U, 2012, Tom 1 Ousuxa TBepaoro Tena — 764 c.

MeraioBenenue, TepMooOpadoTka U peHTreHorpadus: Yueouuk s By30oB.Hoeukor U.U.,CtporaHos
I'.b., HoBukos A.N.- M.: MUCuC,1994,-480 c.

Penrrenorpaduueckuit u snexrponHo-ontudeckuii anamus. ['openuk C.C., CkakoB O.A., Pactropryes
JI.LH.: Yu4e6.mocobue jyis By30B. — 4-¢ u3a. don. u nepepad. — M.: MUCuC, 2002. — 360 c.

KammucrepV., PerBuu JI. MarepuanoBeneHne: OT TEXHOJOTMH K NMPHUMEHEHHIO (METaulbl, KepamHKa,
nonumepsl)/[1ep. ¢ anrn. [ox pen. Mankuna A.S. — CI16. Hayunsie ocHOBBI M TexHOMOruu. 2011. — 896¢
VYabsauna W.10., CkakoBa T.}HO. ATOMHO-KpHCTALIHYECKOE CTPOCHUE MaTepHalioB: YueOHOe mocodue. -
M.:MI'1Y, 2004. - 56 c.

T.}FO.CkakoBa, E.B.Jlykesaenko, C.B.SIkyrura Ctpoenme matepuaioB 9.l ATOMHO-KPUCTAILTHYIECKOE
CTpOEHHE MaTepralioB. YueoHoe mocodue.-M. «Hayuanas kaura», 2019, 8§9c.

T.}O.CkakoBa,l1.A. Kypbatora, A.KO.OmapoB MeToasl CTPYKTYpHOI'O aHajguW3a MaTEpUaJIOB.-
[IpocBeunBaromas MeKTpOHHAs MUKPOCKOMUsA. YdeObHoe nmocodue.- M. «Hayunas xauray, 2019, 56¢.
Jlueimmn b.I'. Meramnorpadus : Yueb. dins meramnypr. Creu. Bysos / b. I'. JIumum. — 3-e u3.,

riepepad. u gomn. — M. : Meramryprus, 1990. — 333c.

.HoBuxos N.U. (1994) MetamnoBenenue, repMooOpadboTKka u peHrrenorpadus, M3marenscTBo:
MUCHUC1994,..

I'OCT 5639-82. Ctanu u criiaBbl. MeTOIbI BBISBICHHUS U OTIPEICIICHUS BEJTMYMHbBI 3€pHA
I'OCT 21073.0-75. Metannsl niBeTHble. OnpeneneHne BeTudnHbl 3epHa. Oomue TpeboBaHms
I'OCT 21073.1-75. Metamuibl uBeTHbIe. OnipeielieHue BEIUYMHBI 3¢pHA METOJIOM CpaBHEHUS
CO IIKaJOi.

I'OCT 21073.2-75. Metamibl iBeTHbIC. OnpeiesieHne BEIUYMHBI 3¢pHA METOIOM TOJCYETa
3epeH

I'OCT 21073.3-75. Metamuibl niBeTHbIC. OnpeiesieHne BEIUUYUHBI 3€pHA METOI0M TOJCYETa

MepEeCeYCHH 3EpeH.

8.MarepuaibHO-TeXHUYEeCKOe  o0ecmedeHWe TUCHMIUIMHBI  (MOXYJIs)

Aynurtopus i Cronpl yueOHBIE CO CTYNBSIMHU, ayIUTOPHAsI TOCKA; MEPEHOCHON
JEKINOHHBIX, npoekTop. PaGouee MecTo npenoaasaresns: CTo, CTya. Y4yeOHOe
1a00paTOPHBIX, nabopatopHoe obopynoBanue: Mukpockon AJIbTAMM mukpockon
MIPAKTUYECKUX MUM-7 tBepromep TKC-1M, HarisiiabIe TOCOOUS.

3aHATHH aB.1316.

115280, r. Mocksa,
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ABTO3aBoACKA, 1.
16

Aymuropus s
JIEKIIUOHHBIX,
1a00paTOPHBIX,
MIPAKTUICCKHIX
3aHsaTui aB.1313.
115280, r. Mocksa,
ABTO3aBOACKA, 1.
16

Cronel yueOHBIE CO CTYNBSMH, ayIUTOpHAst Jocka. Pabodee mecto
MPEeToIaBaTelis: CTOJ, CTYJI; IEPEHOCHOW MPOEKTOP + IKpaH, KOMITBIOTED.
Y4eOHoe u 1abopatopHOE 000y IOBAHUE:

tBepaomep TP 5006;mkads! amst XpaHeHus ¢ y4eOHO-METOIUIECKOH 1
Hay4YHOW JIUTEpaTypoi, HarJsgHble TOcoOus (T1aKaThl).

Aynputopus 1S
JICKITUOHHBIX,
1ab0paTOPHBIX,
MPAKTUYECKHUX

Cronbl ydyeOHBIE CO CTYJbSIMHU, ayAUTOpHas Jocka. Pabouee mecto
MIpenoaBaTeis: CTo, CTYI

VYyebnoe nabopaTtopHoe 060pyI0BaHUE:

mukpockonsl ZASILACZMIKPOSKOPOWYtypTVO 6/20.;

3aHsTHi aB.1304. tBepaoMep TP 5006mukporBepromeps! [IMT-3M nynel bpunens.;
115280, r. MockBa, | mukpockomnsl AJIbTAMMU komminekTsl 00pa3ioB i 1a00paTOPHBIX
ABTO3aBOJACKas, 1. pabot; mkadsl A5 XpaHeHUs] 000PYAOBaHUS U PACXOIHBIX MAaTEPUAJIOB,

16 HATJIAIHBIE TIOCOOUS.

Apyroe

1. Pa3gaTounHbIif MaTepHal IO BCEM pa3neinaM Kypca.
2. AJIbOOMBI 3JICKTPOHHO-MHUKPOCKOIMMYECKUX H300paKeHUH

B) MporpaMMHoe ofecriedeHre U NHTepHeT-pecypehl:

[IporpammuoOe obecriedeHre He IPEeTyCMOTPEHO.
[Tone3nsie yueOHO-METOAMIECKIE 1 MHGOPMAIIMOHHBIC MAaTEPHUAIIBI MPEICTABICHEl Ha caliTax:
http:// mospolytech.ru/index.php?id=309
www.twirpx.com
http://metall-2006.narod.ru
(http://www.iglib.ru)
www.vlab.wikia.com

9.MeToan4yecKue peKOMEHIAUMHU /ISl CAMOCTOSITeJIbHOM padoThbl CTYAEHTOB

CamocTtosiTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC AKTUBHOIO, IIEIEHANPABICHHOIO MPUOOpETeHHUs
CTYAEHTOM HOBBIX UIS HEro 3HaHUH M yMEHHUIl 0€3 HemoCpeICTBEHHOrO y4acTHsl IpernojaBaTeseH.
CamocrositennbHasg pabota comnpoBokaaercs 3(pQeKTHBHBIM KOHTPOIEM W OLIGHKOM ee pe3ysIbTaToB.
[IpenmeTHO ¥ comepXXaTelbHO  CaMOCTOSATENbHAass paboTa  ONpPEAENseTcsl TOCyAapCTBEHHBIM
00pa3oBaTebHBIM CTAHAAPTOM, NEHCTBYIOIIMM y4eOHBIM IUIAHOM, paboyell mporpaMMoil AMCHUIIIMHEI,
CpeAcTBaMH 0OECIIeYeHUsl CaMOCTOSITENbHOM paboThl. CamocToATeNnbHas padoTa — 3TO BaKHEHIIasl 4acTh
moboro obpazoBanus. OOA3aHHOCTh NPENOAABATENS] — HAYYUTh CTYJEHTa CaMOCTOSTEIBHO TPYIUTHCA,

CaMOCTOSTEIbHO IONOJIHATH 3aI1ac 3HAHMI.

Jis yCIIenmHoi caMOCTOATEeNbHOW PpadOThl CTYACHT JOJDKEH IUIAHHPOBATh CBOE BPEMS U 32 OCHOBY
pexoMeHyercs OpaTh pabovyro IporpaMmy y4eOHOM TUCITUILTAHBIL.
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http://www.twirpx.com/
http://metall-2006.narod.ru/
http://www.iqlib.ru/

[locne mpocnymmBanus JEKIUH HEOOXOAUMO MPOPadOTaTh U OCMBICIHUTDH MOMYYSHHBIH MaTepHall.
YMeHue cinymartk, TBOPYECKH BOCIPHUHHUMATH H3JIaraeéMblii MaTepHal — 3TO HEOOXOIUMOE YCIOBHUE IS
ero MoHMMaHUs. BHuMatenbHoe ciymanue TpeOyeT YMCTBEHHOTO HAampsDKEHHS, BOJIEBBIX yCHIWi. B
mporecce JEeKIMOHHOTO 3aHITUSI HEOOXOAWMO BBIACNIATH Ba)KHBIE MOMEHTHI, BBIBOZBI, aHAIM3UPOBAThH
OCHOBHbIE MNOJOKEHMsA. Ecnu mpu u3nokeHMHM MaTepuaia MpernojgaBaTelieM co3/laHa INpoOieMHas
CUTyallUsl, TBITATBCSA TpeayrajiaTh JajdbHEHIINH XOJ pacCyXAeHHH. DTO CIOCOOCTBYET JIydlIeMY
YCBOGHMIO MaTepHaia JIKIUU U o0yierdaer 3allOMHHAHUE OTIENbHBIX BBIBOAOB. [l Oonee mpodHOro
YCBOCHUS 3HAHHI JIEKIIIO HEOOXOTMMO KOHCTIEKTUPOBaTh. KOHCIEKT JIeKInH T0MKeH OBITh B OTHENbHON
terpaau. He Hamo crpeMuThbes MoapoOHO CIOBO B CIOBO 3alMCHIBATH BCIO JieKiuio. KoHcmektupyiite
TONBKO CaMO€ BakKHOE B paccMaTpuBaeMoM maparpade: (OpMYIHPOBKH ONpENENeHUH M 3aKOHOB,
BBIBOJIBI OCHOBHBIX YpaBHEHUH W (OpMyI, TO, 4TO cTapaercs BBIACIUTH JIEKTOp, HA YEM aKIEHTHPYET
BHMMaHue cTyaeHToB. Crapaiitech OT(WIBTPOBBIBATH M CXXHMaTh MoJaBaeMblii MaTepuall. bonee
MopOoOHO 3aMHUCHIBAiTE OCHOBHYIO MH(OPMAIMIO M KPaTKO — JOMOJIHUTENbHYI. He Hy)XHO MpocUTh
JIEKTOpa HECKOJNBKO pa3 IMOBTOPSATh OJHY W Ty e (pasy Iuid TOro, 4roObl ycIleTh 3amucaTthb. [1o
BO3MOYKHOCTH 3aITMCH BEJUTE CBOUMH CIOBAMH, CBOUMH (YOPMYIIUPOBKAMH.

Jlekumst HE TOKHA MPEBPAIIATHCS B CBOEOOPa3HBINA YPOK-AUKTAHT. [I0CKOIBKY B 3TOM CiTydae BbI
HE YYUTECh MBICIIUTh U AHAJIU3UPOBATH YCIIBIIIAHHOE U JIEKLIHS IPEBPALIAETCS B MEXaHUYECKUI ITPOLIECC.

Terpans A7 KOHCTIEKTa JISKITUN Takxke Tpedyer ocodoro BHUMaHUs. Ee HyXHO caenaTh yI00HOM,
HpaKTH‘IHOfI u HOHe?,HOfI, BE€Ab MMCHHO OHa SBJIICTCS OCHOBHBIM I/IH(i)OpMaTI/IBHBIM HUCTOYHUKOM IIpH
MOJrOTOBKE K Pa3MYHBIM OTYCTHBIM 3aHATHSAM, 3aderaM, dk3aMeHaM. llenecooOpa3sHo OTAEIMTh MO,
TJIe MOXHO OBl M3JIOXKHTh CBOM MBICIH, BOIPOCHI, MOSBUBIIHMECS B XOjA€ JeKIWH. [lone3HO OaHy u3
CTPaHMI] OCTaBIATH CBOOOMHOH. OHA MOTpeOyeTcs MOTOM, MPH CaMOCTOATENbHONW moaroroBke. Croma
MOXHO OyJeT 3aHECTH JOMOJHHUTENbHYI0 HHMOPMANUIO 10 JAHHOW TeMe, MOJTYYEHHYIO W3 JPYTHX
HCTOYHUKOB: YEPTEKH U PUCYHKH, CXEMBI ¥ TpadKH, ITUTATH 1 OMOrpadu BELIAIONIUXCS YYCHBIX U T.JI.

Taxum 06p330M, Ha JICKOWU CTYACHT OJOJKE€H COBMECTUTH JBa MOMCHTA: BHUMATCIILHO CIIYIIATh JICKTOpPA,
MpUKJIaabiBasg MaKCUMYM yCI/IJ'II/Iﬁ JJId IIOHUMaHH HU3J1araéMoro mMarepualia 1 OJHOBPEMEHHO BECTU €TI0
OCMBICIICHHYIO 3allHCh.

I'maBHBIC 3amaun JaOOPATOPHBIX PadOT TaKOBHL: 1) SKCIIEpUMEHTANbHAS IIPOBEpPKA THUIIOTE3; 2)
OCBOCHUE METOJMKH HM3MEPEHUH M MPHOOpPETEHHE HABBIKOB MPOBEICHUS JKCIIEPUMEHTA; 3) WU3ydeHHe
MIPUHIIAIIOB pabOTHI IPUOOPOB; 4) MpHoOpeTeHnsT yMEeHUsI 00pabOTKH PE3YIbTATOB SKCIIEPHMEHTA.

CTyneHT DOMKeH MOHUMAaTh, YTO METOJMYECKOE OMHMCAHUE — 3TO TOJIBKO OCHOBA JJISI BHIMOIHEHUS
paboThl, YTO HABBIKM 3KCIIEPUMEHTHPOBAHUS 3aBUCAT HE OT KadyecTBa ONMCAHMS, a OT OTHOLICHHS
CTyZIEHTa K paboTe 1 uTo (hopMasbHO, O€3yMHO MIPOAEIAHHBIC U3MEPEHUS — 3TO MOTPAUCHHOE BITYCTYIO
BpeMsI.

Ecin B mabGopaTtopHoil paboTe wmcciemyercs 3aBUCHMOCTh OTHOW BEIHYMHBI OT JIPYTOH, 3Ty
3aBHCHUMOCTh CIEAYEeT NPEACTaBUTh rpaduueckd. UMCIO TOYEK Ha Pa3IMYHBIX YYacTKax KPHBOH H
MaciuTaObl BEIOUPAIOTCA ¢ TAKUM PACUeTOM, YTOOBI HATJISIIHO ObUIM BUIHBI MECTa U3TMO0B, SKCTPEMYMOB
U CKauKOB. BeIuucienrne nCKOMOM BENMYMHBI COAEPXKUT U PacyeT MOrPeLIHOCTEN H3MEPEHUSL.

Brimmonnenne Ka)K,Z[OfI 13 3allJIaHUPOBAHHBIX pa60T 3aKaH4YMBACTCA HAIIMCAHWEM BbBIBOA.
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10. MeToanueckue peKOMEH/IAIUH /I NPenoJaBaTeis

B ycnosusix mHpopMaTH3anuu Bcex cep AESTETHHOCTH YelIOBEKa YTEHUE JIEKUUH Yy JOCKH C MEIOM
cranoButcsi He 3 dexTuBHBIM. llpenmmaraercss HMCHONB30BATH MPE3EHTALMH, CO3JAHHBIC CpPEICTBAMH
Microsoft Office Power Point. JleMoHcTpanusi crnaifloB JOJKHA COMPOBOMKAATHCS OTCTYIUICHUSIMH OT
peXrMa JEMOHCTPAallUd U TOSCHEHUSAMH JIeKTOpa. 3HAUYMTENbHYIO YacThb CIAWOB JOKHBI 3aHHUMAaTh
WUTIoCTpaiii. B mpouecce M3NOKEHUsT MaTepwalia TakodW JIEKIMKW HEOOXOJMMO aKIEHTHPOBATh
BHUMAaHME CIIyIIATENEH HA KIIFOUYEBBIX MIOHATUAX €€ TEMBI.

Ecnu tpebyercst K HUM BO3BpaIIaThCs, TO ISl 3TOTO Leeco00pa3Ho MPOKPYUIMBATh MaTepHual (CIai Ibl)
Haszaa. [Ipu 3TOM crnenyeT akTMBU3MPOBAaTh BHUMAHUE CTYACHTOB BOIPOCAMH, KOTOpBIE, KaK IIPaBUIIO,
KacaroTcs BeChbMa MPOCThIX, HO KITIOYEBBIX MOHATHHA. OJTHOBPEMEHHO CIIEAYeT aBaTh CTYIEHTaM BpeMs
JUIsl IOMETOK U 3aIIUCEN B CBOMX KOHCIIEKTaX.

WznoxxenHslit BapuanT naér Oosee BHICOKUH IPQeEKT, ecnu BO BpeMs JIEKIUU Ha pPyKax y CTYAEHTOB
OyJieT pa3aaTouHbIi MaTepual (Te3UChl WU MOJHbBIN KOHCIIEKT JICKIIUH, CIai bl PE3CHTAIINH ).
[IpakTrdeckue 3aHATHS MPEAYCMAaTPUBAIOT HM3Y4YEHHE HOBOTO W 3aKpeIuieHHe NpopaboTaHHOrO Ha
JIEKIHUSAX TEOPETUIeCcKOoro MaTepuana. [locie Toro, Kak CTyJeHTHl pa3depyT TeopeTHIeCKUi MaTepuat mo
JAHHOW paboTe, UM MpEJIaraeTcsl BHIMOJHUTE 3aJaHUe WU TPE3CHTAIMIO 110 MPOWIeHHOH Teme. YacThb
3a/1aHUM MOXKET BBINOIHATHCS CTYIEHTAMH B KAUECTBE CAMOCTOSTENbHOW IOArOTOBKH K 3aHATUSAM. TeMbl
MPaKTHYECKUX PabOT CTyZAeHTaM H3BECTHHI 3apaHee, O3TOMY K KaXXIOMY 3aHSATHIO CTYIEHTHI IPUXOAST
MOJITOTOBIICHHBIMH. 3aJIaHHsI 110 TPAKTHUECKUM paboTaM PeKOMEHYEeTCsl BBIOIHSATh C UCTIONB30BAHUEM
MIPOrpaMMHOT0 OOECTIeYeH I, UMEIOIIerocs Ha kKadenpe

NPUJIOKEHMUSI k paGoueii mporpamme

A. CtpyKTypa u copepKaHnue TUCIUILTAHEL.

b. ®oH 011eHOYHBIX CPENCTB.
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lpunoxceHue A

CrTpykrypa u coaep:kanue JMcUUIIMHBI «[IpAKTHKYM 110 ONTHYECKOH M 3JIEKTPOHHON MUKPOCKONMK 110 HANIPABJICHUIO
MOATOTOBKHU

22.03.01 «MaTtepuasioBeieHHe M TEXHOJOTMHA MAaTEPHATOB)»

(0axkanaBp)

Buasbi yueOHoii padoTsl,
Dopm
BKJII0YAsl CAMOCTOATE/IbHYIO Buabl camocrosiTe/ibHOM padoThl B
paGoTy CTYAECHTOB, CTYICHTOB arrecr
o < anuu
= 5 =
Paznen S |5 5 U TPYA0EMKOCTh B Yacax
: % g
5 2 =
o R 8 K
n/n
J | II/C | Jlag | CPC | Kol | KP. | K.II. | PTP | noknang | K/p {9 | 3
OKBH
y™M
Tpernii cemecTp
Cemunapckoe 3auamue.
11 CpaBHUTENBbHAAXaPAKTEPUCTHKA 3 1 2 2
IIPSIMBIX METOJIOB U3Y4EHUS
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CTPYKTYpPbI MaTEPUAIOB

1.2

Beoonoe cemunapcroe 3ansamue
MUKpOCTPYKTYpPHBIN aHAIU3
METAJUIOB U CIUIABOB. 3HAKOMCTBO C
METO0/I0M ONTUYECKOW MUKPOCKOIIHH.
[IpoGonoaroToska. Y cTpoicTBO
MHUKpOCKOTIA.

1.3

Cemunapckoe 3anamue. Onrndeckas
MHKPOCKOTIHS: BO3MOXHOCTH H
OTPaHWYEHUS METO/IA.

1.4

Cemunapckoe 3auamue.
Ilpakmuuecxas pabomall3yuenne
XapakTepa sSIMOK TpaBJICHHs Ha
nucnokanusax.OnpeneneHue
IJIOTHOCTH TUCIIOKALUK 1O IMKaM
TpaBJICHUS

1.5

Cemunapckoe 3auamue.CBETOBLIE
MHKPOCKOTIBI ¥ UX BHABL. YCTPOHCTBO
ONTHYECKUX MHUKPOCKOTIOB

1.6

Cemunapckoe 3anamue.
Ipaxmuueckas
pabomaKonndecTBEHHBIN
MeTaorpapuuecKuii aHaius.
OrnpezneneHue pa3Mepa 3epHa 4acThb |

1.7

Cemunapckoe 3ausmue. YBEIUUYECHUE
u paspenieHue OIITUYECKOTO

18



MHKpockona.@opmMupoBaHue
KOHTpacTa B ONTUYECKOM

MeTaJuIoTpauueCKOM MUKPOCKOTIE

1.8

Cemunapckoe 3auamue.
IIpakmuueckas
pabomaKonudecTBEHHBIN
MeTayuiorpaduYecKuii aHau3.
Onpenenenue pasmepa 3epHa 4acTh 2

1.9

Cemunapckoe 3anamue.MeTon
CBETJIOTO TIOJISI B OTPXKEHHOM CBETE.
MeTtoa Kocoro ocseleHust. MetTon
TEMHOTO I0JId.

1.10

Cemunapckoe 3auamue.
Ilpakmuuecxas pabomall3yuenne
CTPYKTYpPBI 3BTEKTUK METOJ0M
CBETOBOU MUKPOCKOIUHU

10

1.11

Cemunapckoe
sanamue.®opMupoBaHHe KOHTpACTa B
CBETOBOM MHUKPOCKOIIE Ha
01HO(Da3HBIX U MHOTO(Da3HBIX
MaTtepuanax

11

1.12

Cemunapckoe 3auamue.
Ilpaxmuuecxasn

12
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pabomaMeTtainorpapudeckoe
HM3YyYECHHUE XAPAKTEPa BbIICICHHI
BTOpOIi (ha3bl IpH pacrajie
MIEPECHIIIEHHOTO TBEPIOTO pacTBOpa
qacTh |

1.13

Cemunapckoe 3ansamue.
[TonspuzannonHas
MUKpockonus.OnTuyeckas
MUKPOCKOTIHS: BO3MOXKHOCTU U
OTpaHHYEHUS METOA.

13

1.14

Cemunapckoe 3auamue.
Ilpakxmuueckasn
pabomaMeTtannorpapuieckoe
M3Yy4eHUE XapaKTepa BblICICHUN
BTOpOH a3kl pu pacnaje
MIEPECHIIIEHHOTO TBEPIOTO PacTBOpa
4acTh 2

14

1.15

Cemunapckoe  3ausmue. IlpuHUMI
paloThI U KOHCTPYKIUS POM.

15
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1.16

Cemunapckoe 3auamue.
Ilpakmuuecxas pabomallzyuenne
MOP(HOIOTHIECKUX 0COOCHHOCTEH
MapTeHcuTa U OeiHUTA B CTAJISX U
CIUTIaBax jkeJie3a METOJIOM CBETOBOM
MHUKPOCKOMHUH 4acThb |

16

1.17

Cemunapckoe
3auamue.BzauMoeiicTBue
JJIEKTPOHHOTO ITydyKa C BEIIECTBOM.
JleTeKTopbl 4YacTUI] W H3JIYy4YECHUU U
pexxumMbl paboTel POM.

17

1.18

Cemunapckoe 3ansamue.
Ipaxmuueckasa pabomallzydenue
MOP(}OJIOTHYECKUX 0COOEHHOCTEH
MapTeHcUTa U OeWHUTA B CTANISAX U
CILJIaBaX YKeJie3a METOJIOM CBETOBOM

18
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MUKPOCKOIIMHU 4acTh 2

(DOlel ammecmauuu

19-21

Bcero yacoB no JucLMIIINHE

B TPEThEM CEMECTpe

36

36

YerBepThlil cemecTp

2.2

Cemunapckoe 3ansamueOCOOCHHOCTH
KOHTpacta B POM

2.3

Ipaxmuueckasn pabomaCemunapcroe
sanamue. VI3ydeHnue CTpyKTypsl
KEPAMUK, [IOJyYEHHBIX CIIEKaHUEM
MOPOIIKOB, MeTOI0M POM

2.4

Cemunapckoe 3zanamueMecto POM B
MHUKPOCKOTTHYECKUX MeToJ1axX
W3YYEHHUS CTPYKTYpPbl MaTepuaioB

2.5

Jlabopamopuas paboma
Ilpakxmuueckasn
paboma®dpaxrorpaduueckuii aHaIM3
cimiaBaB-1469 merogom POM

2.6

Cemunapckoe 3auamue
Hcnonb3oBanue POM B
MarepuanoseneHuy. PelmeHue 3anay
MarepuangoBeneHuss MerogoM POM u

22



MHTEpIIpeTalys KOHTpacTa.

2.7

Cemunapckoe 3auamue
Ipaxmuueckas pabomallzy4eHnue
JMCIIOKAIIMOHHBIX CTEHOK U CETOK,
00pa3yoIKX MaJOYyTJIOBbIE IPAHULIBI,
Metoqiom [IOM

2.8

Cemunapckoe 3auamue. JIOKanbHBIN
XUMHUYECKUN aHAJIH3.

2.10

Cemunapckoe 3auamue
Ilpakmuueckas pabomaOneHKa
CTPYKTYPHBIX OCOOCHHOCTEM
OOJIBIICYTTIOBBIX TPAHMUIL 3€PEH TI0
XapakTepy 3epHOTpaHHUYHBIX
BBIZICTICHUH B CIJIaBE HA OCHOBE
MoubzaeHa 1 yacthb

211

Cemunapckoe 3anamueOnTuyecKas
cxema [IOM
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2.12

Cemunapcroe 3ansmue
pabomaOnieHKa
ocoOeHHOCcTeH

IIpakmuueckas
CTPYKTYPHBIX
OOJIBIICYTJIOBBIX TPAHUI] 3€peH IO
XapakTepy 3€pHOTPAHUYHBIX
BHIJICICHUII B CINIaBE Ha OCHOBE
MOJIMOEHA 2 YacTh

10

2.14

Cemunapckoe 3anamue KOHCTpyKIHs
3JIEKTPOHHOTO IIPOCBEUUBAIOILETO
MHUKPOCKOTIA U IPUHLIUIIBI €70 paboThI

11

2.15

Cemunapckoe 3auamue
Ilpakmuuecxas pabomaOnupeneneHue
IJIOTHOCTHU JUCIIOKAIU I ()
M300paKCHUSIM TOHKOW (oJbru B
1M

Yactp 1

12

2.17

Cemunapckoe 3anamuey BeIUYEHUE U
pazpemienue  [IOM. Mertoib1
3IEKTPOHHO-MUKPOCKOITMYECKOTO
HCCIeA0BaHUS.

13

2.18

Cemunapckoe 3anamue
Ilpakmuyeckasn pabomaOnpenenenue

14

24



TUIOTHOCTH JIMCITOKAIUH o
M300paKeHUsIM TOHKOW  (OJBru B
[IBM

Yacts 2

2.20

Cemunapckoe 3ansimue KoHTpacT Ha
AIEKTPOHHO-MUKPOCKOITHYECKOM
M300paKe€HUN TOHKOM (OJIBbIH.
KonTpact Ha qucnokamnuu.

15

2.21

Ilpakxmuuec Cemunapckoe 3anamue
Kas pabomallzyuenue TOHKON
CTPYKTYpBl MAPTEHCHUTA B CIUIaBaX Ha

OCHOBe xene3a MetonoM I1OM yvacTtb
1

16

2.23

Cemunapckoe 3ausamue KoHTpacT Ha
Pa30pUEHTUPOBAHHBIX SAYEUCTBIX

CTPYKTYpax.
SKCTUHKLIHUOHHBIE KOHTYPbI

TomamuHabIE

17

2.24

Ipaxmuueckas
pabomaCpaBHUTEIHHOE U3YUEHUE
CTPYKTYPHBIX OCOOCHHOCTEH mepiuTa
Y MAapTEHCUTa METO/IaMH CBET
Cemunapckoe 3ansimue OBOU U

18

25



EKTPOHHOW MUKPOCKOIIHH

(DOlel ammecmauuu

19-21

Bcero yacoB no JucLUIIINHE

B YCTBCPTOM CEMECTPC

36

36

26



lpunoxceHue b

MWHUCTEPCTBOHAYKMMBBICLLETOOEPA3OBAHMAPOCCUNCKONDELEPALINN

®EAEPA/TbHOETOCYAAPCTBEHHOEABTOHOMHOEOBPA3OBATE/IbHOEYYPEXAEHMEBBICLLETOOBPA3OBAHNA

«MOCKOBCKUMMNONUTEXHUYECKUMYHUBEPCUTET»

(MOCKOBCKMMMNONUTEX)

HanpaBnenne noaroToBKM:
22.03.01 MATEPUAJIOBEJJEHUE U TEXHOJIOTUN MATEPUAJIOB
OII (mmpodmb) «IlepcriekTUBHBIE MAaTEPUANIBI U TEXHOJIOT UM

Kagenpa: Marepuanosenenue

®OH/I
OIIEHOYHEBIX CPEJICTB
MO YYEBHO! U CHUATIIINHE

IIpakTHKYM 10 ONITHYECKOU U JIEKTPOHHOM MUKPOCKOIUHU

Cocrag: 1. [Tacriopt poHIa OLIECHOYHBIX CPE/ICTB

2. Onucanue OIEHOYHBIX CPEJICTB

Tembl 1oKIa10B
Bomnpocsl k 3a4ery

TeMbl KOJUIOKBUYMA
Ilepedennb J1ad0paTOPHBLIX PadoT

CocraBureib: Jouent CkaxkoBa T.1O

Mocksa, 2022 rog



MOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTHU KOMIIETEHIIUI

HpaKTI/IKyM 0 ONTHYECKOH U 3J'[eKTp0HHOﬁ MHUKPOCKOIINH

OI'OC BO 22.03.01 «MaTepuaJioBeieHHe H T€XHOJIOTHH MAaTEPHAJIOB

B nporecce ocBoeHUS JAaHHOW TUCHUTIIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIICTYIOIINE
IIpodeccuoHanbHble KOMIIETCHIIUM:

KOMIIETEHIIMHN

Hepeqem, KOMIIOHCHTOB

TexHnosorus
(popmupoBanus
KOMIIeTEeH M

dopma
OLIEHOYHOI'0
CpeACTBa

CTeneHu ypoBHeil 0CBOEHUSI KOMIIETEeH M

NH- IEKC | ®OPMYVYJ
NPOB-
KA

28




OIIK-4.

CriocoOeH
[TPOBOINTH
M3MEpEHHS 1
HAaOJIIO/ICHUS B
chepe
mpodeccuona
ITHHOM
eaTebHOCTH,
00pabaThiBaTh
151
[IPEACTaBIATh
DKCIIEpUMEHTA
JIBHBIC

TaHHBIC

MNOIIK-4.1. 3naer ycTpoiCTBO
prudopoB, 00OpyIOBaHUS U
METOUKH MTPOBEICHUS
M3MEpeHUH 1 HaOIIOIeHUH B
cdepe nmpodeccuoHaTbHON
NeSATebHOCTH

NOIIK-4.2. Ymeet npoBOAUTD
M3MEpEHUs M HaOIIIOJICHUS B
chepe nmpodeccnoHaIbHON
NesITeNIbHOCTH, 00pabaThIBaTh U
MPEICTaBIATh
DKCTIEPUMEHTAIbHBIE TAHHBIE
MNOIIK-4.3. UmeeT HaBBIKH

[IPOBEACHUS U3MEPEHNUN 1
HaO0IeHHH B cdepe
npohecCuoOHATBHON
NesITeNIbHOCTH, 00paboTKU U
MPEICTaBICHUS
HKCIIEPUMEHTAIBHBIX JaHHBIX

UICKLIMSI,
CaMOCTOSITEIIbHASI
pabora,
CCMHHAPCKHE3aHST
184

YO,
AU,

A,

ba3oBbIll ypOBEHB

- IPOBOJINTH U3MEPEHUS U HaOII0eHUs B chepe npodeccnoHambHoN
IMesTenbHOCTH, 00padaThIBaTh M MPEACTABIATH IKCIIEPUMEHTAILHBIC
IMTaHHbIE B CTAHAAPTHBIX YUEOHBIX CUTYALHAX

[1oBBIIEHHBIN YPOBEHb

- CHOCOOEH MpOBOMMTH H3MEpEHUsT W HaOmoAeHus B  cdepe
npodecCHOHAILHONW — JeATeNbHOCTH, 00pabaThiBaTh M IPEACTABIATDH
PKCIIEpUMEHTAIBLHBIC TJAHHBIC Ha MIPAKTUKE B PEATIbHBIX YCIOBHIX
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OIIK-5

Cnocoben
peniaTth
Hay4JHO-
riccaeI0BaTeNl
bCKHE 3aJayu
pu
OCYILECTBIICH
15058
mpodeccuona
ITHbHOM
eI TEIIbHOCTH
c
HpI/IMeH CHUEM
COBPEMEHHBIX
nH(opMaImon
HBbIX
TEXHOJIOTUA H
[IPUKITaTHBIX
arrapaTHO-
[IPOrPaMMHBIX
CpeICTB

MNOIIK-5.1. 3naet cnocoObt
[pEIICHUS HayYHO-
MCCIIeIOBATEIIbCKHX 3a71a4 B
podeccHoHATBHON
NEeSITEIILHOCTH ¢ IPUMECHEHUEM
COBPEMCHHBIX HH(POPMAITHOHHBIX|
TEXHOJIOTHH;

NOIIK-5.2. Ymeer pemats
HayYHO-HCCIIEI0BATEIHCKUE
3aJIa4d P OCYIIECTBICHUN
rpodecCuoHAIbHON
NEeSITETLHOCTH ¢ IPUMEHEHUEM
COBPEMEHHBIX HH(POPMAITHOHHBIX|
TEXHOJIOTUI ¥ TPHUKJIATHBIX
ArmapaTHO-MPOrPAMMHBIX

CpelcTB
MOIIK-5.3. HWmeer HaBBIKHA
MPOBEIACHUS Hay4HO-

WCCIeAOBaTENbCKUX  paboT B
npohecCuoOHATBHOU
NEeSTEILHOCTH ¢ TPUMEHEHUEM
COBPEMEHHBIX
MH()OPMAMOHHBIX TEXHOJOTUI
M TPHUKIATHBIX  allllapaTHO-

IpOrpaMMHBIX CPCACTB

UICKLIMSI,
CaMOCTOSITEIIbHA
s1 paboTa

vO,
AU,

~

ba3oBblii ypOBEHb:

- CHOCO6€H peuIaTb HAYYHO-UCCIICAOBATCIILCKUEC 3aJa4r ITPpU
OCYIICCTBJICHHUU l'[pO(beCCI/IOHaHI)HOI\/'I ACATCIBHOCTU C IPUMCHCHUEM
COBPCMCHHBIX I/IH(bOpMaHI/IOHHLIX TEXHOJIOTUH U IMPUKIIAAHBIX
arapaTHO-IPOrpaMMHBIX CPEJICTB, BOCIIPOU3BOINUTD ITOIYyYCHHBIE
BHAHWM B CTaHJAPTHBIX YUEOHBIX CUTYalUsIX, B XOJ€ TEKYILETO
KOHTPOJIA

IloBbIIEHHBI YPOBEHb: croco6eH peraThb Hay4YHO-
MCCJIICA0BATCIIbCKHUE 3ala4yu IprU OCYHICCTBJIICHUU HpO(i)eCCI/IOHaJH)HOI\/'I
JICATCIIBHOCTH C IMPUMEHCHUEM COBPEMCHHBIX I/IH(i)OpMaIlI/IOHHBIX
TEXHOJOTMH W NPUKIAJHBIX AalllapaTHO-IPOIPAMMHBIX CPEACTB  HA|
MPAKTHUKE B PCAJIBHBIX YCIOBUAX
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IlepeyeHb OLEHOYHBIX CPeACTB M0 AUCHHMILIMHE “‘[IpakmuKkym no onmuyecKkou u 31eKmpoHHOU

MUKDOCKORUU»
HaumenoBanue [IpencraBnenue
Ne onenounorocpesc Kparkas XapakTrepucTika OLEHOYHOTr0 OIICHOYHOTO CPEJICTBA B
oC TBA cpencrsa dOC
nokaan (1) ITpoayKT caMOCTOATEIBHON pabOThI CTYEHTA, TeMbl OKIIaA0B
IPEICTABISIOMNN COO0M KpaTKOe U3II0KEHUE B
IMUCbMCHHOM BHJIC ITOJTYYCHHBIX PE3YJIbTATOB
TEOPETHUYECKOT0 aHaJK3a ONpe/eeHHON
1 Hay4yHOH (Y4eOHO- UCCIICIOBATEIHLCKOH ) TEMB,
TJIe aBTOP PACKpPhIBAET CYyTh UCCIETyEeMOH
HpO6JICMI)I, MIPUBOAUT PA3JIMYHBIC TOYKU 3PCHUA,
a TaKXKe CO6CTBeHHbIe B3IJIs11bI HA HEC.
Komnoksuym CpencTBo KOHTPOIST yCBOCHUS YI€OHOTO TeMbl KOJUIOKBUYMa
Martepuaja TeMBI, pa3/ieNia WK pa3zeioB
) () TUCIHUIUTIHBI, OpraHU30BaHHOE KaK yaeOHOe

3aHATHE B BUJE COOECEI0BAHUS
MearOrMIecKoro paboTHUKA C 00YJIATOIIIIMHCS.

VYcrHbli onpoc
(3auer)

Juarnor npenojaBaTelis CO CTyICHTOM,
1[eIb KOTOPOTO — CUCTEMaTH3alus 1
YTOYHEHHE UMEIOIIUXCS Y CTYIEHTa

[Tepeuenb BOIpoCcoOB
K 3a4eTy

MTOCTIEAYIOIINX PACUETOB, a TAKKE COCTABIICHHS
BBIBOJIOB

3 3HAHMM, IPOBEPKA €r0 MHAUBUAYATbHbBIX
BO3MOYKHOCTEW YCBOCHMSI MaTepHuaia
[IpaxTudaeckue padoTsI OrieHka CrIocOOHOCTH CTYJIeHTa MPUMEHUTh  |[[lepedeHp MpakTH4ecKux padboT
(ITP) MONyYCHHbIC paHee 3HAHUS JJIS TPOBEICHUS
A aHaln3a, OIbITa, SKCIIEPUMEHTA U BBHITIOTHEHUSI
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TeMBbI J0KJIA10B(ONK-4, OIK-5)

1.CpaBHUTENbHAIXAPAKTEPUCTHKA MPSIMBIX METOJIOB U3YUCHUS CTPYKTYPbI MaTepHaioB
2.CBeToBbIE MUKPOCKOIBI M UX BUJIBI

3.®opMupoBaHHE KOHTPACTA B ONTHYECKOM METAIUIOTPpauIeckoM MUKPOCKOIIE.
4. Xpomartndeckas: abeppanusi.

5. Cdepuueckas abepparusi.

6.Mero/1 CBETIIOr0 W TEMHOTO IIOJISl B B ONITHYECKOH MHKPOCKOITUU

7 Tlonsipu3animoHHAast MEKPOCKOITHSI.

8.0nTHueckass MUKPOCKOIHS: BO3SMOKHOCTH U OTPaHHUYCHUS] METO/Ia.

9.Mcropus 3J1eKTPOHHO-ONTUYECKONH MUKPOCKOITUY U co3aanust POM.

10. [puHumn paboThl 1 KOHCTPYKIUs POM.

11.B3anMoneiicTBHE DIEKTPOHHOTO ITyYKa C BEMIECTBOM.

12./leTeKTOpbI YaCTUI| M U3ITYYECHHUIA U PEKUMBI paboThl POM.

13.0cob6enHoctr KoHTpacta B POM

14.Mecto POM B MUKPOCKOITUYECKUX METOJaX U3ydeHHUS CTPYKTYPHI MaTEpHUAaJIOB.
15..Mcnons3oBarne POM B MaTepranoBeNeHUN.

16.Pemenue 3amay MatepruaaoBeacHus MeTooM POM u uHTEpnperanus KOHTpacTa.
17.JlokambHBIN PEHTTCHOCIIEKTPATBHBIN aHAN3.

18.®paxrorpaduueckuii ananu3 8 POM

19. Usyyenue nopoiikos B POM

20.Kommo3u3noHHbINH KOHTpacT B POM.

21. Tonorpaduyeckuii kKoHTpacT B POM

22.YBenuueHue U paspelieHne B meroae POM

23.M3y4eHre MeTacTaOMIILHBIX CTPYKTYpP B CIUIABaX HA OCHOBE JKEJIe3a METOIOM ONTHYECKON
MHUKPOCKOITUHT

24. Hccnenopanre MOPGhOIOrHIECKUX OCOOCHHOCTEH MapTEHCHUTA METOIOM ONTHYECKOW MUKPOCKOIIHH
25. CpaBHHUTENBHBIN aHAIU3 CTPYKTYPHI MAPTCHCHUTA C UCIONB30BAaHHEM PA3THYHBIX MUKPOCKOITHYECKUX
METOJIOB

26. CpaBHUTENBHBINA aHAIN3 CTPYKTYPHI IEPIIATA C HCIIOIB30BAaHUEM PA3THYHBIX MHUKPOCKOITHYECKHX
METOJIOB

27 Ilpsamoe pazpelieHre KPUCTAIUTHYECKON perieTku MeToaoMm [19M

28. N3yuyenne aeeKTOB KPUCTAIUTMYECKON PEIIETKH MUKPOCKOITMYECKIMH METOaMHU
29.I1lpocBeunBaronuii MeKTpOHHBIH MUKpocKom(I19M)

30. MeTo/I AIEKTPOHHO-MUKPOCKOITTIECKOTO MCCIIETOBAHUSI.

31.KoHTpacT Ha 3JIEKTPOHHO-MHKPOCKOITMYECKOM N300pakeHUH TOHKOW (DOITBIH.
Kpurtepun onenkn:

- OLICHKA «3a4YTCHO» BbICTABJIACTCA CTYACHTY, €CJIN OH CYMECIJI PACKPLBITH CYTh HpOGJ’IeMBI B OOKJIazac,
moAroTOBUII MPE3CHTAIUI0, BBICTYIIUII HA CEMUHAPE C JOKJIAA0M, OTBETHUII Ha BOIIPOCHI IO JOKJIANYy

- OLICHKA «HEC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HC CMOI'PDACKPLITL CYTh HpO6J’I€MLI , IIJI0OXO
moAroTOBUII MPE3CHTAIMI0, HEC BBICTYIIHII HAa CEMUHAPE C NOKIIaJA0M, HC OTBCTUJI HAa BOIIPOCHI 110 AOKJIAAy
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TeMbl 1151 KOJLJIOKBHYMOB (OIIK-4, OIIK-5)

3 cemectp
1. CaeroBble MUKPOCKOIIBI U UX BU/BL. Y CTPOMCTBO ONITUYECKIX MHKPOCKOIIOB
2.®opMupoBaHHE KOHTPACTA B ONTHYECKOM MUKpocKorie. M300paxenus: oqHO(Ma3HBIX 1 MHOTO(a3HbBIX
CTPYKTYp
3.0nTHYecKas MUKPOCKOIHS: BO3SMOKHOCTH U OTPaHHUYCHUSI METO/IA.
4 TTpuHiwn paboTsl M KOHCTpYKIus POM.

4 cemectp

1. Mecto POM B MUKpPOCKONIMYECKUX METOAAX U3yUEHHS] CTPYKTYPbl MaTEpPUAIOB
2.Pemienue 3a1a4 MatepuanoBeeHus MmetogomMm POM
3.AHaIM3BO3MOKHOCTEM CBETOBOU M 3JIEKTPOHHOM MHKPOCKOIIHH.
4 V3yyenne ocobeHHOCTe (opMupoBaHHMs KOHTpacTa Ha jAedeKkrax KpHCTaUIMYECKOTO
CTPOEHUS B DJIEKTPOHHON MUKPOCKOTIMH
5.AHanu3 n300pakeHU CTPYKTYPHI B 3JIEKTPOHHOM MHKPOCKOTIE

Kpurtepuu ounenku:

-OIICHKa «OTJIMYHOY» BBICTABISIETCS, €CIU CTYACHT aKTUBHO y4YacTBYET B OOCYKJACHUHM TEMBI, OTBETHII
MPaBIJIBHO Ha BCE BOMPOCH KOJUIOKBHYMA, OCTATOYHO TIyOOKO M MPOYHO OCBOWJI MaTeprajl JaHHOTO
pazzena mporpamMmbl 00y9IeHH S, NCUEPIIBIBAIOIIE, TOCTIEA0BATENHFHO, TPAMOTHO U JIOTHYECKH CTPOHHO €ro
W3TIOXKHUIT, IPUBEN COOTBETCTBYIOIINE TPUMEPHI, TOATBEPIKIAIOIIIE U3II0KEHHBIE TTOIOKEHHUS.

-OI[€HKA «XOPOIIIO» BBICTABIIAETCS, €CIIA CTYJASHT TBEPIO 3HAET IPOTPaAaMMHBIN MaTepuall, TPaMOTHO H I10

CYIIECTBY €ro M3Jiaraer, He JOIyCKaeT CYIIeCTBEeHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOCHL.

-OI[€HKa «YIOBJIETBOPHUTEIEHO» BBICTABISIETCS, €CIH CTYACHT OCBOMJI TOIBKO OCHOBHOM MaTephal
paszena Kypca, HO IOIyCKaeT HETOYHOCTH, HEOCTATOYHO MIPAaBIIIFHBIE ()OPMYITHPOBKH.
-OI[€HKA «HEY/IOBJIIETBOPUTEIHHOY BBICTABISETCS, €CIIM CTYIEHT HE 3HAeT 3HAUUTEIHHON YacTH

MIPOrpaMMHOTO MaTepHaa, JOMyCKaeT CephE3HBIE OIIMOKH, HE OTBETHII Ha O0JIee MMOIOBUHBI BOIIPOCOB.
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Bomnpochbl K 3a4eTy(OIK-4, ONK-5)

1.CpaBHUTENBHAIXAPAKTEPUCTHKA MPSIMBIX METOJOB U3YUCHUS CTPYKTYPbI MaTepHaioB
2.CBeToBbIe MUKPOCKOIBI M UX BUIBI

3.YCTpoHCTBO ONTHYECKUX MUKPOCKOTIOB .
4.MexaHunueckas, ONTHYECKas, YIEKTPHUECKasi YACTHONTHIECKHMX MHUKPOCKOIIOB .
5.YBenuueHne 1 paspenieHre ONTHYECKOro MUKPOCKOTIA.

6.DopMupoBaHHE KOHTPACTA B ONTHYECKOM METAJUIOTpauIeckoM MHKPOCKOIIE.
7.Xpomartudeckas abepparusl.

8. Cdepuueckas abepparnusi.

9.Mero/1 CBETIIOTO MO B OTPaKEHHOM CBETE.

10.Meton Kocoro ocBelIeHHs.

11.Meroa TEMHOrO MOJIS.

12 TlonsipuzanioHHass MUKPOCKOITHS.

13.0ntryeckass MUKPOCKOIUS: BO3SMOXXHOCTH M OTPaHMYCHUS METO/Ia.

14 Victopust 351€KTpOHHO-ONTHYECKONH MUKPOCKONHHU U co3/laHus POM.

15. IIpuHummn paboTel 1 KOHCTpYKIust POM.

16.B3anMoielicTBIE HIEKTPOHHOI'O ITyYKa C BEIMECTBOM.

17.]JleTexTopbl 9aCTHUI] ¥ N3ITyYEHUH U PEXUMBI padoTel POM.

18.0cob6enHocTr KOHTpacTta B POM 1 KOHCTPYKIIUSI pACTPOBOTO 3IIEKTPOHHOI0 MHUKPOCKOIIA.
19.Knaccugukarnms pacTpoBbIX JEKTPOHHBIX MUKPOCKOIIOB ¥ TPeOOBaHMsI K 00bEKTaM HCCIIEIOBAHNSI.
20.Mecto POM B MUKPOCKOITMYECKUX METOIAX M3yUCHHS CTPYKTYPhl MaTCPHAIIOB.
21.Vcnionp3oBanre POM B MaTepuaioBEICHUU.

22.Peiienue 3a1a4 MaTepuaioBefcHus MeTooM POM u uHTEpnpeTaiis KOHTpacra.
23.JIokanbHBINH XUMUYECKUN aHAIN3.

24.®pakrorpadus B POM

25. N3yyenue nopoiikos 8 POM

26.Kommo3u3noHHbINH KOHTpacT B POM.

27. Tonorpadudecknii KOHTpacT B POM

28. SIMKu TpaBieHUs HA AUCIOKALUAX B METOJE ONTUYECKON MUKPOCKOIINH

29. MertamorpaduuecKue METOABI OIPEIEICHIS pa3Mepa 3epHa

30.YBenuueHue u paspenieHne B merone POM

31. [Ipumeps! permeHns 3a1ad MaTepruaaoBeAeHUs MeTomoM POM

32.M3yueHne MeTacTaOMIBHBIX CTPYKTYP B CIUIaBaX Ha OCHOBE JKEII€3a METOJIOM ONTHYECKON
MHUKPOCKOITHH

33. HUccnemoanue MOp(HOIOTHIECKAX OCOOEHHOCTEH MapTEHCHTa METOOM ONTHYECKOH MUKPOCKOITHH
34. CpaBHUTENbHBIA aHAJIN3 CTPYKTYPhl MAPTEHCUTA C UCIOJIB30BAHUEM PA3IMYHBIX MUKPOCKOIIUYECKUX
METO/I0B

35. CpaBHUTENbHBII aHATTU3 CTPYKTYPBI IEPIUTA C UCTIONB30BAHNEM PA3INIHBIX MUKPOCK OIIMYECKUX
METO/I0B

36.I1pamoe pa3penieHre KpUCTAIIMYECKON pemeTkr MeTonoMm [19OM

37. Uzyuenue nedeKTOB KPUCTAIUIMYECKOH PEIIETKH MUKPOCKOIIMYECKHMHU METOJaMHU
38.1IpocBeunBaromnii 1eKTPOHHBIA MUKpocKor(IIOM)

39. MeTroibl 3JIEKTPOHHO-MHKPOCKOIIMYECKOT0 HCCIIETOBaHMSL.

40. KoHCTpyKIHSI 371€KTPOHHOT0 TPOCBEYMBAIOLIET0 MUKPOCKOINA U IPHUHLIKIIBI €T0 PaOOTHI.
41. Ontrueckas cxema [1OM.

42.YBenuuenue u paspeuienue [I1OM.
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43.KoHTpacT Ha 3J1eKTPOHHO-MUKPOCKOIMTUYECKOM H300pakeHNH TOHKOW (HOJIBIH.

44. KoHTpacT Ha JUCIOKAIHH.
45 KoHTpacT Ha pa30pUEHTUPOBAHHBIX SUYCHCTHIX CTPYKTYpaXx.

46. TonmuHABIC 9KCTUHKIIMOHHBIC KOHTYPbIL

Ilepeyenb npakTHYECKUX PadOT(OIK-4, OIK-5)

3 cemecTp

1. MukpocCTpyKTypHBIH aHAJIN3 METAJUIOB U CILJIABOB. 3HAKOMCTBO C METOJIOM ONTHYECKOMN
Mukpockonuu. [Tpo6onoaroroska. ¥ cTpoicTBO MUKpOCKoOma. 2 yaca

2. Wzydenue xapakrtepa SIMOK TpaBJICHHS Ha AUCIOKaIusIX. OnpeneneHue mioTHOCTH
JTUCTIOKAIMI IO SIMKaM TpaBJIEHUS 2 yaca

3. KonmuectBenHsIil MeTayutorpaduyecknii ananus. OnpeneieHue pa3mepa 3epHa 4actb 1u
yacTh 2 4 yaca

4. W3yueHue CTpyKTyphl 3BTEKTUK METOJOM CBETOBOM MUKPOCKOIHHU 24aca

5. Meramnorpaguyeckoe U3y4eHHEe XapaKTepa BblJICIeHUN BTOPOil a3kl pu pacnaie
MEPECHIIIEHHOTO TBEPJIOTO PacTBOpA YacTh 1 U yacTh 2; 4 yaca

6. Mzydenue mopdosornuecknx 0COOCHHOCTEH MapTeHCHTa u OCHHUTA B CTAJISX U
CIUIaBax jJKeJie3a METOJI0OM CBETOBOM MUKPOCKONUU 4 yaca

4 cemecTp

7. H3ydeHue CTPYKTYphI KEPAMHK, MTOJTYICHHBIX CIICKAHHEM TOPOIIKOB, METOI0M POM 2
yaca

8. ®paxrorpaduueckuii ananm3 criaBaB-1469 metomom POM 2 yaca

9. H3yueHue MUCIOKAIIMOHHBIX CTEHOK U CETOK, 00pa3yoIUX MaJOYIJIOBbIe IPAHULIBI,
meTonoM [IOM 2 gaca

10. OueHka CTpYKTYpHBIX 0COOEHHOCTEN OOJIBIIEYIIIOBBIX IPAHUIL 3€PEH 110 XapaKTepy
3epHOTPaHUYHBIX BBIJICIICHUI B CIIJIaBE HA OCHOBE MoyOaeHa | yacTh U 2 4acTsb ;4 yaca

11. OnpeneneHre TUIOTHOCTH TUCIOKAIUH 11O H300paXKeHUAM TOHKOH (onbru B [IOM
Yactse | u yacts 2; 4 yaca

12. N3y4yeHue TOHKOI CTPYKTYpbl MapTEHCUTa B CIIJIaBaX Ha OCHOBE kene3a metojom [1OM

yacTh 11 JacThb 2; 4 yaca
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