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PaGouyas nporpamma cocrapnena Ha ocaose ®I'OC BO no Hanpapinennio noarotosku 22.03.02
Merannyprus, yreepxaensoro npukazom MOuH P® ot 04.12.2015 Ne 1427.

Pabouas mporpamMma paccMoTpeHa i 006peHa Ha 3acelaHuu Kadeapbl TEXHOIOTHE 06paGoTKH
MarepuanoB 17 centsbps 2018 r., mpotokonm Ne 2.

3as. Kaq)enpoﬁ%ﬁ A.B. Monnep /

Pabouas npoepamma 00obpena memoouueckoti komuccues UHCMumyma Memannypauu,
Mawurocmpoenus u mamepuanoobpabomxu 2 okmabpa 2018 2., npomoxon Ne 2.

IIpeoceoamensw /AC. Casunos/

Coaznacoeano:

3aB. kadenpoil TEXHOIOrMH METAILTYPrEH

H JIATEHHBIX MTPOIIECCOB, [-P TEXH. HAYK, mpodeccop / / K.H. Bnosus /

Pa6ouas nporpamma cocrasnena:
HouenT kahenps! TexHONOrHi 06paboTKH MaTEpPHAIOB, 7,
KaHJl. TEXH. HayK, JOIEHT % /7~ /10.JO. Edumona/

Peuen3enr:

HouenT kadeapsl TEXHONOTHH, cepTHhUKAIHL

U CEPBHUC aBTOMOOHIIEH /C.B. 30To0B/
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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

Lensimu OCBOCHUS TUCUUILUIHHBI «METOIBI UCCIICIOBAHUS MATEPUATIOB U MPOIIECCOB)»
SIBIISTIOTCSI: Pa3BUTHE y CTYJCHTOB JIMYHOCTHBIX Ka4eCTB, a TaKke (OpMUpOBaHHE OOIICTIPO-
deccroHanbHOW M MPOPECCHOHATBHON KOMIIETCHIIMM B COOTBETCTBHU C TPEOOBaHUSMU
®I'OC BO no nanpasnenuto moaroroBku 22.03.02 Meramtyprus.

2 MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NMPOrpaMMbl OATOTOBKHU
O0akajaBpa

JucuuruimHa «MeTo/bl HCCIIeJOBaHUSI MaTEPUAJIOB U MPOLIECCOB)» BXOIUT B 0a30BYIO
yacTb 0J0Kka 1 00pa3oBaTenbHOM IPOrpaMMBl.

Jlnst u3ydeHus: AUCHUILUIMHBI HEOOXOMMBI 3HaHUS (YMEHUs, BIAACHUs), CHOPMHUPO-
BaHHBIC B PE3YJIbTATE U3YyYEHUS NUCLUIIINH:

- ¢pu3nka (MEeXaHWKa, TEPMOJIMHAMUKA, TIOBEJICHHUE BEIIECTB B JIEKTPUUIECKOM U Mar-
HUTHOM TI0JIC);

- (pusmueckast xumus (3aKOHBI U METObI (PU3MUECKON XUMUN);

- MarepuanoBe/ieHue (BIUSHUE CTPYKTYpPHBIX XapaKTEPUCTUK Ha CBOMCTBa MaTepua-
JIOB);

- METpPOJIOTHUs, CTaHJapTU3alUs U cepTUPHKAIMA (METOJbl U CPEICTBA M3MEpPEHUIt
(bu3NYECKUX BEJINYMH).

3HAaHMUS U YMEHHS CTYICHTOB, IIOJIyYEHHBIE NP U3YYEHUU IUCLMILIMHBI «MeTobl
UCCJIEIOBaHMsI MaTepHaJIOB U IPOLECCOB» OYAyT HEOOXOAMMBI UM IpH JajbHEHIIEeNH moaro-
TOBKE U BbInojaHeHun BKP.

3 Komnerenuunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCUHMILIMHBI M JIAHUPYeMbIe pPe3yJbTaThl 00yUeHust

B PE3YIbTATEC OCBOCHHA AWCHHUIIJIMHBI <<MCTOI[I)I HCCIICAOBaHUA MATCpHUAIOB U IIPO-
ocCCOB» O6y‘l&IOH.[PII>iCSI JOJIKCH O6J'IaIlaTL CJICAYIOIIMMHU KOMIICTCHIIUAMMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMIIETEHIIUH

ITK-2: cnoco0HOCTHI0 BHIOMPATh METOABI HCCJICAOBAHNS, IINIAHUPOBATH U NPOBOINTH
He00X0UMble IKCIIEPUMEHTBI, HHTEPNPETHPOBATH Pe3yJIbTaThl U 1eJaTh BbIBO/AbI

3Hath — KJIaccu(UKaIMIo OCHOBHBIX METOOB UCCIIEI0OBaHUI MaTepHaioB;
— OCHOBBI ITPOCBEYMBAIOLIEH U CKAHUPYIOLIEH AIEKTPOHHON, 30H0BOM,
TYHHEJIBHOW M aTOMHO-CHUJIOBOW MHUKPOCKOITHH;

YmeThb — BBIOpaTh METOJ HCCIEIOBaHUS JJI ONpE/eNIeHUs apaMeTpoB MaTepua-
JIOB IIPY PEIEHUN KOHKPETHOM MPaKTUYECKOM 3a/1a4H;

— MOJIEPHU3HUPOBATh METOAMKH TOJIy4YeHHs] M OOpabOTKH HKCHEepUMEH-
TaJbHBIX JaHHBIX;

— BBIOWPATH W MCIIOJB30BATh METO/BI U 000PYIOBaHUE IJIs aHAIM3a PU3H-
KO-MEXaHWYECKUX CBOMCTB HOBBIX MAaTE€pPHAJIOB U U3AEIUN U3 HUX;

Braznets — MPaKTUYECKUMU HaBBIKAMH MPOBEICHUS HKCIIEPUMEHTA C YUETOM BBIOO-
pa ONTUMANBHBIX METOJIMK U 000pYI0BaHUS AJIs UCCIIEJOBaHUM, paluo-
HAJIBHOTO OTIPEJIeIeHUs YCIOBUI U AMana3oHa SKCIEPUMEHTOB, 00pabOTKH,
CHCTEMATHU3allMN U aHAIN3a [OIYYEHHBIX PE3YJIbTATOB.

OIIK-1 roTOBHOCTBHIO MCII0JIb30BaTh QyHIAMEHTAJbHbIE O0LIENHKEHEePHbIe 3HAHUS

3HaTh — MCTOABI U3Y4YCHUIA q)HSI/IKO-XI/IMI/I‘ICCKI/IX ITponeccCoB, (I)I/IBI/I‘ICCKI/IX, XHUMH-




CTpyKTypHBI
3IEMEHT [TnanupyemMble pe3ynbTaThl 00yUSHHS
KOMIIETEHIINH

YECKUX CBOMCTB M DKCIUTyaTallMOHHBIX XapaKTEPUCTUK MaTepUaJIOB, yCT-
POKCTB, MPHOOPOB M M3/IEIHIA HA UX OCHOBE;

Ymers — IPHUMCHATH I[I/I(bpaKHI/IOHHBIe, CIIEKTPOCKOIIMYECKNEC, PE30HAHCHBIC U
Apyrue METOAbI IPHU UCCICAOBAHNN MAaTCPHAJIOB;

Brnaners — TIIPAKTHYCCKMMH HaBbIKAMH HCIIOJIb30BAaHHUS DJICMCHTOB METOOB HMCCIC-
JIOBaHU MaTEpPUAJIOB U IIPOLICCCOB Ha APYIUX AUCHUIUIMHAX, HA 3aHATHUAX B
ayquTOPUH U HA yqeGHOﬁ IIPaKTHKE,




4 CTpyKTYypa M coJiepKaHue TUCHUIINHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISAET 4 3aUeTHBIX equHuIl 144 akaj. 4acoB, B TOM YHCIIE:

- KOHTaKTHas pabora — 12,9 akan. 4acos:

— aynurtopHas — 10 akan. gacos;

— BHeayauTopHas — 2,9 aka. 4acoB
— camocTosTeNnbHas padora — 121,1 akan. 4acos;
— MOJATOTOBKA K dK3aMeHy — 9 akaj. yaca
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Knaccudukanus matepranoB U 0coOeH- W3yuenue HayuyHOU U yueOHOU TK-2-3
HOCTH MCCJIEIOBAHUS PAa3IMUHBIX MaTe- | 4 14 | nuteparypsl, HanucaHue pede- Pedepar OITK-1 ’3
pHaoB para. IlogroroBka gokmnasa.
3ammura 1abopaTopHON PabOTHI:
W3yuenue HayuyHOU U yueOHOU «M3ydeHne ycTpoucTBa U [1K-2-
OrnTrueckasi, MPOCBEYMBAIOIIAS U CKa- v v ya yd YeIp
JUTEpaTypsl, HaMcaHue pede- | IPUHLIUIOB pabOThl pacCTPOBOIO |  3YB,
HUpYIOILas (pacTpoBasi) 3JEKTPOHHA, 4 | 2 2 30
parta. [lonroroBka k mabopa- 3JIEKTPOHHOTO MHKpockomay, | OITK-1-
CKaHHpPYIOIIasi 30H0Basi MEKPOCKOTIUS .
TopHO# pabdote Ne 1, 2 [1, 2] | «CkaHupyromias 30H10Basi MUK- | 3YyB
pockonusy». Pedepar.
3amuTa 1a60paTOpHBIX padoT:
Metoabl u3ydyeHus: GU3NIECKUX, XUMHU- . . . patop P
. N3yuenne HayqHOH U yueOHOI «O1neHKa MEXaHHIEeCKUX [1K-2-
YECKHX M OMOJOTHYECKUX CBOWCTB, Me- o
JTUTEpaTyphl, HamMcaHue pede- | CBOWCTB cTanu (MCIbITaHUE Ha 3yB,
XaHUYECKUX M OKCIUTyaTallMOHHBIX Xa- | 4 | 1 2 40 .
o para. [ToaroroBka k abopa- | pacTspkeHue, yaapusiid nuzru6, | OINK-1-
PaKTEepUCTHK MaTEPUAIIOB, YCTPOUCTB, .
TOpPHOH padoTe. TBEPJOCTh © MUKPOTBEPJOCTEY, | 3YyB

npuOOPOB U U3AETUN

«M3ydeHnue ycTpolcTBa U




AynuropHas
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MIPUHITUIIOB PaOOThI CTEPEOMUK-
pockomnay, «KoanuecTBeHHbIN
aHaJIM3 J0JI BSI3KOH COCTaB-
JISTIOIIEH M3710May
Pedepar
N3yuenne HaydHOU U ydeOHOH . I1K-2-
Y1 i 1 3amuTa 1a60paTOpHON PabOTHI:
JUTEpaTyphl, HaMcaHue pede- .| 3yB,
Penrrenosckue meronsl ucciienosadust | 4 | 1 2 13,1 «MHUKPOPEHTI€HOCTICKTPAIbHBIH
pata. [TonroroBka k mabopa- OIIK-1-
. aHanu3». Pedepar
TOpHOU paboTe. 3yB
W3yueHne HayqHOH 1 yueOHOI IK-2-3
Hepaspymaronime MeTo1bl KOHTPOJIS 4 24 | muTepaTypsl, HaTUCaHKE pede- Pedepar OIK-1 ’3
para.
HToro mo gucuuiimHe 4 6 1211 9K3aMeH




5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Jis ycBOGHMSI CTy/IGHTaMH 3HAHUU 10 AUCHUILTHHE «MeToabl Ucciae10BaHus MaTepua-
JIOB U TIPOIIECCOBY» MPUMEHSIOTCS TPAIUIIMOHHAS ¥ KOMIIETEHTHOCTHO-MOYJIbHAS TEXHOJIO-
rud oOyudeHusi, BKIIIOUaromuye B ce0si OOBSICHEHUs NpenojaBaTels Ha JEKIHIX, CaMOCTOS-
TEJIHYIO paboTy ¢ y4eOHOW M CHpPaBOYHOW JIMTEPATypOd MO TUCIMILUIMHE, BHIIOJHEHHE Jia-
0OpaTOpHBIX PadOT MO METOIMIYCCKUM YKA3aHUSIM U T.II.

B xadecTBe HHTEPAKTUBHBIX METOJIOB O0YYCHHUS UCIIOIB3YIOTCS:

- OIlepe’Karolasl caMoCTOsITeNbHAs paboTa U paboTa B KOMaHJI€ IIPU BBIIIOJIHEHUU Ja-
OopaTOpHBIX padoT;

- mpobsieMHOe 00y4YeHHEe MPU MOUCKE WH(POPMAIIMOHHBIX MCTOYHUKOB, COCTABICHUH U
HalKMCaHUK pedepara 1Mo MOJyYCHHBIM WHAUBHYATbHBIM 33 JaHHSIM.

CamocrosTenbHas paboTa CTYACHTOB HaIllpaBiieHa Ha 3aKpPEIICHHE TEOPETUYECKOr0 Ma-
Tepuaia, U3J0XKEHHOTO IMpernojaBareieM, Ha MpopaboTKy TeM, OTBEJICHHBIX Ha CaMOCTOS-
TEJILHOE W3YyYeHHe, Ha MIOATOTOBKY K JJAOOpaTOPHBIM 3aHATHAM, HanmucaHue pedepara, moaro-
TOBKY K KOHTPOJIbHBIM pa00TaM U UTOTOBOMY 3a4eTy 110 JAUCIUILINHE.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEeIbHOI PadoThl 00y4aK0IHXCH

Temsbl nuig pedepara

1. Knaccudukanus MatepraioB U 0COOCHHOCTH MCCIIEIOBAHMS PA3IMYHBIX MaTe-

pHUaoB.
OnTHyeckre METO/Ibl UCCIIE0BAaHUs MAaTEPUAIOB.
[IpocBeunBaroias 31€KTPOHHAS MUKPOCKOIIHUS.
PactpoBas 31ekTpoHHash MUKPOCKOIIHSI.
CxaHupyromiasi 30HA0Basi MUKPOCKOTIHSI.
CrnexTpanbHble METObI UCCIIEIOBAHNS MaTEPUATIOB.
MeTtoabl onpe/ieIeHUs MEXaHUYECKHUX CBOMCTB.

Hepaspymalonme METO/bI KOHTPOJIS (BU3YAIbHO-ONTUYECKUN, PEHTTEHOBCKAs U TaM-
Ma-e(heKTOCKOMus, YIbTPa3ByKoBas Ne(EKTOCKOMMS, KAMWUISIPHbIE METOJIbI KOHTPOIIS,
MarHUTHBIC METOIbI HEPa3pYILIAIOIIEro KOHTPOJIA). ).

Noakown



7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOME)KyTO‘lHOﬁ arrecranuum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

ITIK-2: cmocoon

3yJbTaThbl H 1€J1aTh BbIBO/AbI

OCTBIO Bblﬁl/[paTb METOAbI HCCJICI0BAHUSA, INTAHUPOBATDL U MIPOBOAUTH H606XOIll/lele IKCIICEPUMEHTDBI, HHTECPIIPETUPOBATH pE-

3HaTe

KJIaCCI/I(bI/IKaHI/IIO OCHOBHBIX MECTOJ10B

HCCIICIOBAHUN MaTepUAJIOB;

- OCHOBBI IIPOCBEYUBAOIIEN U CKAHUPYIO-
1IEH 3JIEKTPOHHOM, 30H10BOM, TYHHEJIbHOU
Y ATOMHO-CHJIOBOM MUKPOCKOIIUHU

Ilepeuens meopemuueckux 60npocoe K IK3ameny:

1.  Ontuueckas Mukpockonus. OCHOBHbIE HOHATHS — pa3pellarouias CIoCOOHOCTb,
npeen pa3pelieHus, AMPpakMOHHBINA Ipeien. Y CTpOHCTBO ONTHYECKOI0 MUKPOCKOTIIA.
2.  Mukpockonusi KOMOMHAIMOHHOTO PACCEsIHUSI CBETa — KOHCTPYKLUS, IPUMEHEHHE.
3. Mukpockonus ¢ HaceieHrneM toMuHecteHnun (STED) — koHCTpyKIus, npume-
HEHHUE.

4. KoHdokanpHas MUKPOCKOIUS — KOHCTPYKLUS, IPUMEHEHUE.

5. TI9M. OcHOBBI NPOCBEUMBAIOIIEH SJIEKTPOHHOM MUKpockomuu. KoHCTpyKIus
[I9M. ®opmupoBaHue Jyya.

6. Bo3moxnoctu u npumenenue [I19M. OObekThI nccienoBanus. JJocToMHCTBA U He-
noctatku meroaa [I9M. Obnactu npumenenus [1OM.

7. POM. ®usnueckue ocHoBbl POM. YerpoiicTBo 1 pabora POM.

8.  Texumueckue BozmoxkHocTH POM. Koncrpykius POM. [Mpumenenne. MPCA.

9. C3M. Ckanupyrmolasi TyHHeJIbHasi MUKPOCKOIHUSI — YCTPOWCTBO, MPUHIUIIBI pabo-
Thl, IPUMEHEHHUE.

10. C3M. ATOMHO-CHJIOBasi MUKPOCKOIHS — YCTPOMCTBO, MPUHLUIIBI paOOTHI, IpUMe-
HEHHUeE.

11. C3M. DnekTpocuiioBas MUKPOCKOIHUS — YCTPOMCTBO, MPUHIIUIIBI paObOTHI, pUMe-
HEHHUeE.

12. C3M. MarauTHO-CHJIOBass MUKPOCKOIHS — YCTPOMCTBO, MPUHLIHUIIBI pabOThI, MpH-
MEHEHHUE.

VYmers

BBIOPATh METOJ UCCIICAOBAHUS ISl OTI-

Ilpakmuueckue 3a0anus .




CTpyKTypHBIii

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CPEACTBA
KOMIETEHIINHU
penesneHusl mapameTpoB MarepuayioB mpu | Onucarh METOAUKY MPOBEICHUS UCCIICTOBAHMIA:
pPELIEHUH KOHKPETHOM NPAKTUYECKOW 3a- [ - Ha ONTHYECKOM MHKPOCKOIIE;
Aa4qu, - Ha POM;
— MOJIEpHU3UPOBATh METOAUKM momyde- [ - Ha ACM;
HMS W 00palOTKM BKCIEPHMMEHTAIBHBIX | - ONpeeseHus 6ajia 3epHa;
JIAHHBIX; - ONPENIEIICHUST AUCIIEPCHOCTH MEPIINTA;
- BBIOMpaTh ¥ UCIOJI30BaTh METOIbI U - OIIpPEAEIICHUS] KOJIMYECTBA HEMETAJUIMYECKUX BKIIFOUCHUH;
o0opyoBaHue AJis aHaKu3a PU3UKO- - UI3BMEPEHUE TBEPIOCTH 110 Bukkepcy;
MEXaHUYECKHX CBOMCTB HOBBIX MaTepHa- - U3MepeHue TBepaocTu 1o Poksenny;
JIOB Y U3JICIUH U3 HUX; - UI3BMEPEHUE TBEPIOCTH 110 bpuHemto;
- UI3BMEPEHUE MUKPOTBEPIAOCTH;
- ONPEJICJICHUE YIAPHON BSI3KOCTH METAJIOB.
Bnaners - IPAKTUYECKMMU HAaBbIKAMU IIPOBECHUS | 3a0anusn Ha peuieHue 3a0ayi u3 npogheccuoHaibHoi 0d1acmu, KOMNIEKCHble 3a0a-

IKCIIEPUMEHTA C YUYE€TOM BBIOOpA OTITH-
MaJIbHBIX METOJAUK U 000PYAOBaHUS IS
UCCIIEIOBaHH, PAIlHOHAIBHOTO OTIpE/Iee-
HUS YCIOBHM U JMara3oHa dKCIIEPUMEHTOB,
00paboTKH, CUCTEMATU3AINH U aHAJIU3a
MOJTyYEHHBIX PE3yIbTaTOB.

HUA:

Bri6pats MeTon uzMepeHus TBEpAOCTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTepUaoB CpeiHeN TBEPIOCTH;

- JUTSI MAaTEPHUAJIOB BBICOKOW TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIENHUNA U CIIOKHON (POPMBI;

- 171l TOHKUX 00pasIloB.

Br16op MeTona riccnenoBaHus:

- JUTS OTIpEJIeNIEHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepHasax;
- JUTsl OTIpeIeICHHs pa3Mepa 3epHa B YIbTPaMEIKO3EPHUCTRIX MaTepraliax;
- JUTSL ICCTICTIOBAHUS IUCIIOKAIIMOHHON CTPYKTYPBI;

- JUTsl ICCTIEIOBAaHUSI MUKpOpebeda MOBEPXHOCTH.

OIIK-1 roToBHOCTBIO HCIO/IB30BaTh (PyHAaMEHTAJIbHbIC 00IeMHKeHePHbIe 3HAHUA

3HaTh

METOJIbI U3Y4YCHHS (PU3UKO-XUMUYECKUX
MIPOIIECCOB, (PU3NIECKUX, XUMHUECKUX

Hepeuenb meopemu4ecCKux 6onpocoe6 K IK3ameny:

1. OcHoBbl (U3NKK PEHTIEHOBCKOTO M3Iy4deHMs. B3aummoneiicTBe pEeHTTeHOBCKUX




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

CBOWCTB M 9KCIUTyaTallMOHHBIX XapaKTepH-
CTHK MaTepuasoB, yCTPOUCTB, IpUOOPOB U
U3JeNUil Ha UX OCHOBE;

JIy4eil C BEIECTBOM.

2. OCHOBHBIE METOJIbI PEHTTCHOCTPYKTYPHOTO aHATU3A.

3. Meroas PCA — Jlays, Koccensi.

4. Meroasl PCA — meton BpalieHusl, MOpOILIKa.

5.  OcHOBHBIE METO/IbI PEHTI€HOCIEKTPabHOr0 aHanu3a. Ob1ee yCcTpoicTBO Criek-
TPOMETPOB.

6. Meroabl peHTIeHOCIIEKPAIbHOTO aHAlIN3a — KAY€CTBEHHBIH, MOYKOINYECTBEH-
HBIN, KOJTUYCCTBCHHBIM.

7. CrarudecKkue METOJIbI ONPECIICHUS MEXaHNYECKUX CBOMCTB.

8. JluHaMUYecKue METObI ONPEACICHUS MEXaHUICCKUX CBOMCTB.

9. [ukiIMuYecKre METO/IbI ONPEACIICHUS] MEXaHHUYECKHX CBOWCTB.

10. Hepaspymiaromme MeTo 16 KOHTPOJIS.

YMmeTs

- IPUMEHSATH TU(PaKLIUOHHBIE, CIIEKTPO-
CKOITMYECKHE, PE30HAHCHBIE U IPYTHE Me-
TOZBI ITPH UCCIIETOBAHUH MAaTEPUAJIOB;

Ilpakmuueckue 3a0anus .

Onucarbs METOOUKY ITPOBEIEHUS UCCIEA0BAHUN:
- ua [IDM;

-Ha MPCA;

- Hepa3pylIaloIUX METOI0B KOHTPOJISI.

Bnanets

- IPaKTUYECKIMH HaBBIKAMH HCIIOJIb30Ba-
HUS 3JIEMEHTOB METO/IOB HCCIIeI0BaHUS
MaTepHaJioB U MPOIIECCOB Ha JAPYTHX JIHC-
LUIUTMHAX, HA 3aHATHSX B ayIUTOPHH U Ha
yueOHO! MPaKTHKE;

3adanusn na peutenue 3a0au u3 npogheccuoHanbHOll 061aACMU, KOMNIEKCHbLE 3A0a-
HUA.

BriOpars MeTox u3mepeHus: TBEPIOCTH:

- 17151 MAaT€PHUAJIOB HU3KOU TBEPAOCTH;

- 171 MaTepUaJIOB CPEIHEH TBEPIOCTH;

- 17151 MaT€pUAJIOB BHICOKOM TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIEIHUNA U CIIOKHOM (POPMBI;

- JUTsl TOHKUX 00pasiioB.

Br16op MeTona nccnenoBanus:

- 17151 OTIPENIEIeHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepuaiax;

- I7Is1 OTIPEJICTICHUS pa3Mepa 3epHa B YIBTPAMEITKO3EPHUCTBIX MaTepraax;




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

- JUTsl CCTIEIOBaHUS IUCIOKAIMOHHON CTPYKTYPHI;
- JUTsI HICCTIEIOBAHUSI MUKpOpelibe(da MOBEPXHOCTH.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[TpomexyTouHast arTecTalys N0 IUCUHUIUIMHE «MeToapl HCCaeN0BaHusl MaTEPUATIOB U
IIPOLIECCOBY BKJIIOYACT TEOPETUUECKHUE BOIPOCHI, MO3BOJSAIOIIUE OLEHUTh YPOBEHb YCBOCHUS
00y4aromyMUCs 3HaHUH, U TPAaKTUYECKUE 3a/1aHUsl, BBIBISIONINE CTEIIEHb CPOPMUPOBAHHO-
CTH YMEHUH U BIaJIeHUH, IPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOH JUCHUIUIMHE IMPOBOAUTCS B YCTHOH (hopMe Mo 3K3aMEHALMOHHBIM
OuneraM, KaXIblii U3 KOTOPBIX BKJIIOYACT 2 TEOPETUUECKUX BONPOCA.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OICHKY «OTJHYHO» (5 0amioB) — 00y4YaronIuiicsi JEMOHCTPUPYET BBHICOKHH ypo-
BEeHb C(POPMHPOBAHHOCTU KOMIIETEHI[MII, BCECTOPOHHEE, CUCTEMAaTUYECKOe U TIyOOKoe 3Ha-
HUE Yy4eOHOro MaTepuasa, CBOOOIHO ONEPUPYET 3HAHUSIMH, YMEHUSMH, IPUMECHSET UX B CH-
TyalusiX MOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «X0pomo» (4 6amna) — o0ydaromuiicss 1eMOHCTPUPYET CPEIHUM YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIUOKH, HETOYHOCTH.

— Ha OLIEHKY «Y/10BJIETBOPHUTEJIbHO» (3 Oaia) — o0yJaroluiicss AeMOHCTPUPYET OPO-
TOBBIH YPOBEHHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN: B XOJI€ KOHTPOJIBHBIX MEPONPHUITUN 10-
MyCKAIOTCS OUINOKH, MPOSIBIIAETCS OTCYTCTBHE OTACIbHBIX 3HAHUIM, YMEHH, HABBIKOB.

— Ha OLICHKY «HeYyI0BJIETBOPHUTEJbHO» (2 Oamia) — o0ydyaromuiicss JeMOHCTPUPYET
3HaHusa He Oonee 20% TeopeTH4ecKoro mMarepuana, JOMYCKaeT CYIIECTBEHHbIE OLIMOKHU, HE
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a7ad.

— Ha OILICHKY «HeYAO0BJIeTBOPUTEIbHO» (1 Oam) — oOyyaromuiicss He MOXET MOKa3aTh
3HAHHUS HA YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(POPMAIMU, HE MOXKET MMOKa3aTh WH-
TeJUIEKTyallbHbIE HaBBIKH PEIIeHUs TPOCTHIX 3a7au.

8 YueOHO-MeTOAUM4YeCKOe U HH(POPMAIIHOHHOE o0ecnieYyeHne TUCIHIIUHbI
a) OcHOBHas IUTEpaTypa:

1. Meroabl Hccie0BaHUS MAaTEPHATIOB U MTPOLIECCOB : yuyeOHOe mocodue 11 By30B /
B. 1O. Konroxos, U. A. T'oromanze, 3. B. Mypra. — 2-e u3j., ucrp. u jgom. — Mocksa : M3zia-
tenbcTBO FOpaiit, 2019. — 226 c. — (VauBepcutetsl Poccun). — ISBN 978-5-534-05475-0. —
Tekcer : anextponnsiii / OBC KOpaiT [caiit]. — URL: https://biblio-online.ru/bcode/439014

2. Ao6pamos, H.H. Metoas! u cpenacrsa uaMepeHuit, ucnbiranuii u koutpossa. Co-
BpPEMEHHbIE METO/Ibl HCCIIeI0BaHUI (YHKIIMOHATIBHBIX MaTepHalioB : yueoHoe nmocobue / H.H.
Abpamos, B.A. benos, E.1. I'epmiman ; nox penakiueit C.J]. Kanomkuna. — Mocksa : MU-
CHUC, 2011. — 160 c.— TekcT : 37EKTPOHHBIN // DAEKTPOHHO-OMOIMOTEYHAsT cucTeMa
«Jlanby : [caiit]. — URL: https://e.lanbook.com/reader/book/47412/#1 (nata oOpamieHus:
29.10.2019). — Pexxum ocTyrma: s aBTOPHU3. MOJIb30BaTENIEH.

0) lononHuTeNbHAS IUTEpATYpA:

1. MexaHnueckue CBOWCTBA METAJUIOB : CTAaTMYECKHE HCIBITAHUS @ yueOHOe Moco-
6ue / B.C. 3onoropesckuii, B.K. [Topthoii, A.H. Cononun, A.C. IIpocBupsikoB. — Mocksa :
MUCHC, 2013. — 116 c. — TekcT : 3MeKTPOHHBIHN / DAEKTPOHHO-O0MOIMOTEYHAsT crucTeMa
«Jlanwpy : [caiir]. — URL: https://e.lanbook.com/book/117123 (mara oOpaiieHus:
29.10.2019). — Pesxum nroctyna: Uit aBTOPH3. MOJIH30BATEICH.



https://biblio-online.ru/bcode/439014
https://e.lanbook.com/reader/book/47412/#1
https://e.lanbook.com/book/117123

2. benompitiieB, M.KO. Mexanudeckue CBOWCTBa METAIJIOB : ydueOHOe mocobue /
M.IO. benomeitiieB. — MockBa : MUCHUC, [6. 1.]. — Yacts 1 : TBepmocts IlpounocTts .
[Tnactnanocts — 2007. — 140 c¢. — TekcCT : 7EKTPOHHBIN // DIEKTPOHHO-OMOIMOTeUHAs
cucrema «Jlaupy : [caiitr]. — URL: https://e.lanbook.com/book/117085 (mara oGparieHus:
29.10.2019). — Pexxum ocTyrmia: jis aBTOPHU3. T0JIb30BaTENICH.

3. benompitieB, M.IO. Mexanndeckue CBOWCTBA METAIOB : ydeOHOE rmocobue /
M.IO. benomsitiieB, A.B. Kyaps. — Mocksa : MUCHUC, [6. 1.]. — Yacts 3 : Bsazkocts. Pasz-
pymenue. Jlaboparopusiii npaktukym — 2008. — 85 ¢. — TekcT : 3IeKTpOoHHBIH // Diek-
TPOHHO-OMONMMOTeuHas cucrema «Jlanpy : [caiir]. — URL: https://e.lanbook.com/book/1831
(mara obpamenus: 29.10.2019). — Pexum goctyna: Jyisi aBTOpU3. MOJIb30BaTEIICH.

4. byb6muk, B.T. MeTonbl UCClIeIOBaHUS MAaTEpUATIOB U CTPYKTYpP B SJIEKTPOHUKE.
PentrenoBckas audpakimoHHas MUKpockonus : ydeOHoe mocobue / B.T. byomuk, A.M.
MunsBuackuii. — Mocksa : MUCHC, 2006. — 93 ¢. — TekcT : 37eKTPpOHHBIH // DIEKTPOH-
HO-OmMbmoTeunas cuctema «Jlauey : [caiir]. — https://e.lanbook.com/reader/book/117093/#1
(mata obpamenus: 29.10.2019). — Pexxum moctyna: 1jist aBTOPU3. TOJIB30BaTEIICH.

5. UymunueB, A.M. TexHuka u TEXHOJOTHUSI HEPA3PYIIAOIIUX METOIOB KOHTPOJIS Je-
TaJIell TOPHBIX MAIIMH U 000pyaoBaHus : yuyebHnoe nmocodue / A.M. UymndeB. — 2-e u3a. —
Mocksa : I'opnas kuura, 2003. — 378 ¢. — ISBN 5-7418-0064-5. — Tekcr : aneKTpoHHbIi //
DIIeKTPOHHO-OUOINOTEUHAS cucrema «JIanby : [caiit]. — URL:
https://e.lanbook.com/book/3470 (mata obpamenus: 29.10.2019). — Pexum pocrymna: amis
aBTOPU3. IIOJI30BATEIICH.

7. MuponoB B. JI. OcHOBBI CKaHHUpPYIOIIEH 30HIOBOM MHKPOCKOMUU. Y4eOHOE MO-
co0ue [T CTYJICHTOB CTapIIUX KypCcOB BhICIINX yueOHbIX 3aBenennit. PAH. MucTutyT Qusu-
K1 MUKPOCTPYKTYD. Hyoxuuii Hogropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) Meroanueckue yka3zaHus:

1. W3yuenue ycTpoicTBa U HNPUHLHUIIOB PabOTHI PacTPOBOIO AIEKTPOHHOI'O MHUKPO-
ckona: Meton. ykas. / H.B. Konmesa, FO.1O. Edbumona, M.A. [Tonskosa, M.I1. bapsiaukos.
Marnuroropck, 2011. 6 c.

2. Ckanupyrouias 30H10Basi MUKpockomnusi: 1jaboparopHbsiii npaktukyM / F0.1O. Edu-
MoBa, M.A. [lonsakosa, A.E. I'ynun. Marauroropck: M3n-Bo Marautoropck. roc. TexH. yH-Ta
nm. I'.'11. Hocoa, 2017. 41 c.

3. H3ydeHue ycTpolCcTBa W MPUHIMIIOB pabOTHI CTEPEOMHUKPOCKOIA: METOJ. yKa3. /
O.A. Huxurenko, 10.}O. E¢umona, H.B. KonueBa. Marauroropck: M3n-Bo Marautoropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2013. 10 c.

4. KonuuecTBeHHBIH aHaIM3 JOJM BS3KOW COCTABISAIOLIEH H37I0Ma: METOJ. yka3. /
O.A. Huxurenko, 10.}O. E¢pumona, H.B. Konmea. Marnurtoropck: M3a-B0 MarHuToropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2013. 6 c.

5.  MukpopeHTreHocneKkTpaibHbIi aHanu3: metof. ykas. / F0.}0. Ebumona, O.A. Hu-
kutenko, H.B. Konuesa. Maruuroropck: M3a-Bo Marauroropck. roc. TexH. yH-ta um. 1.
Hocoga, 2014. 9 c.

6. MuxkpotBepaocts: Meron. ykas. / H.H. Unbuna, M.II. Bapeiaukos, F0.10. Edu-
MoBa. Marauroropck: M3n-so Marauroropcek. roc. Texs. yu-ta uM. I'.11. Hocosa, 2011. 8 c.

7. OmnpeneneHne KOJIMYECTBEHHBIX XapaKTEPUCTUK MHUKPOCTPYKTYPHI C IMOMOILBIO
KOMITBIOTEPHO# CHCTeMBbI aHamm3a u3oopaxkenuit Thixomet PRO: naGopatopHbIii mpakTUKYM.
/ O.A. Hukurenko, F0.1O. E¢umona, H.B. Konniera. Marautoropck: M3n-8o Marautoropck.
roc. TexH. yu-ta um. ['.11. Hocosa, 2015. 29 c.

8. Ormpenenenne MeXaHUYECKUX CBOMCTB MeTalyla U MOCTPOCHUE KPUBBIX YIPOUHeE-
HUS 110 JAMarpaMMe pacTshkeHUs: MeToA. yka3. / B.r. Jloporobun. Maruuroropek: U3n-Bo
Maruurtoropck. roc. TexH. yu-ta uM. I'.11. Hocosa, 2008. 49 c.


https://e.lanbook.com/book/117085
https://e.lanbook.com/book/1831
https://e.lanbook.com/reader/book/117093/#1
https://e.lanbook.com/book/3470
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

9. MUsmepenue tBepmoctu: meroa. ykas. / B.I'. Mycraduna, N.I'. lllyoun, M.B. Ily-
6una. Marautoropck: M3a-Bo Marauroropcek. roc. TexH. yu-ta um. [.1. Hocosa, 2010. 19 c.

10. WcnpiTanue Ha ygapHYIO BSI3KOCTb: MeTod. ykas. / B.I. Mycrapuna. Maruuro-
ropck: M3n-Bo Marauroropck. roc. Texs. yu-ta um. I.1. Hocosa, 2009. 15 c.

11. OmpeneneHue KOJIMYECTBEHHBIX XapPaKTEPUCTUK MHUKPOCTPYKTYPBHI C IOMOIIBIO
KOMITBIOTEPHOM CHCTEMBI aHan3a n3oopaxenuii Thixomet PRO: maboparopHblii IPaKTUKYM.
/ O.A. Hukutenko, 10.10. Epumona, H.B. KonmeBa. Marautoropck: M3n-Bo MarHuToropcek.
roc. TexH. yu-ta um. I'.1. Hocosa, 2015. 29 c.

r) IlporpamMmmHoe obecriedenue u MHTEpHET-pECypCHI:

Haumenosanue [10 No norosopa CpoK neicTBHS JIMIIEH3UU

MS Windows 7 J-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

Kaspersky Endpoint J1-300-18 ot 21.03.2018 28.01.2020

Security mns OusHeca-

CranjapTHbIN

7Zip CBOOOTHO 6eccpodHo

pacrpocTpaHsIeMoe

bubaroreka oTKpbIThIX pecypcoB Uurepuer URL: http://www.iglib.ru/;

Poccuiickas ['ocynapcrsennas 6ubamnorexa URL:http://www.rsl.ru/;

Poccuiickas HanmoHanbHas 6uonuorexka URL: http://www.nlr.ru/;

TocymapcrBenHas nyOimyHas HaydHO-TexHMueckas OmOmmorexka Poccum URL:
http://www.gpntb.ru/;

Public.Ru - nybauunas natepuer-6monmorexka URL: http://www.public.ru/;

Vbooks.ru - oubnuoreka onmnaiitn vbooks.ru URL: http://www.vbooks.ru/;
Lib.students.ru - Crynenyeckas OMOIMOTEKA lib.students.ru URL.:
http://www.lib.students.ru;

Hayunag Owmbimmoreka Cankr-IleTtepOyprckoro I'ocyapcTBEHHOrO YHHBEPCHTETA
URL.: http://www.lib.pu.ru/;

Bbubmmnorexka Konrpecca CIITA URL: http://www.loc.gov/index.html;

Bbykunuct (ITouckoBast cuctema "bykunuct" mpenHasHaueHa AJis MOMCKA KHUT U JIPY-
IUX 2JIEKTPOHHBIX TEKCTOB, UMeIoLIUXcs B cBoOoHOM noctyne B UHtepuer) URL:
http://bukinist.agava.ru/;

bubnnorexka Poccuiickoro I'ocymapcrsennoro I'ymanurapHoro yamsepcurera URL:
http://liber.rsuh.ru/;

bubanoreka KOHECKO URL.: http://www.unesco.org/new/ru/unesco/;

IMouck kuur Google URL.: http://books.google.com/.

MexnayHnaponnas cripaBounas cucrema «llomxmpen» polpred.com orpacis «O6pa3oBa-
Hue, Hayka». — URL: http: //education.polpred.com/.

HanmonansHass nHOpMAIIMOHHO-aHATTUTHYECKAss cUcTeMa —POCCUIICKMIT WHEKC Ha-
yuHoro rutupoBanus (PUHILL). — URL: https://elibrary.ru/project_risc.asp.

[TouckoBast  cucrema Axagemuss Google (Google Scholar). —  URL:
https://scholar.google.ru/.

WNudpopmannonnas cuctema — EqrHOE OKHO JoCTymma K HHGOPMAITMOHHBIM PECYpCaM.
— URL.: http://window.edu.ru/.

®denepalibHOE TOCYAApCTBEHHOE Or0/KeTHOE yupexaeHue «DenepanbHbIi HHCTUTYT
MIPOMBIIIIJICHHON COOCTBEHHOCTHY. — Peskum foctyma: http://wwwl.fips.ru/.

9 MaTtepuajibHO-TeXHHYeCKOe o0ecrnedeHne JUCHUNINHBI



http://www.iqlib.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Российская%20Государственная%20библиотека
http://www.rsl.ru/
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file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Библиотека%20Конгресса%20США
http://www.loc.gov/index.html
http://bukinist.agava.ru/
http://bukinist.agava.ru/
http://www.rsuh.ru/section.html?id=677
http://liber.rsuh.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Библиотека%20ЮНЕСКО
http://www.unesco.org/new/ru/unesco/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Поиск%20книг%20Google
http://books.google.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOe obecrieyenne JAUCHUITIIMHBI BKIIFOYACT:

Tun u Ha3BaHUe ayJUTOPUHU

OcHallieHue ayIuTOpun

YyeOnast aymuropus s
MPOBEJICHUS 3aHATHM JIEK-
IIUOHHOTO THIIA

MynbTUMeIUIHBIE CPEICTBA XPaHEHHMsS, IepeJadyd U Tpe-
CTaBleHHs yueOHOI nH(popMauu

YuebHast aymuTopus IS
NPOBEICHUS J1a00PATOPHBIX
pabot: yaboparopusi ONTHU-
YECKOH MHKPOCKOITUU

JlaGopaTopHble yCTaHOBKH, H3MEPUTENbHBIC MPUOOPHI IS
BBITOJIHEHUS JTA0OPaTOPHBIX PadOT:

- AHanmu3aTrop CTEepPEeon300paKCHHUI MMOBEPXHOCTH TBEPABIX
Tel Ha 6as3e crepeomukpockomna Meiji Techno RZ-B;

- AHanm3atop MHKPOCTPYKTYPHI TBEP/BIX Tel Ha 0aze meral-
JYPrUYecKoro MHBEPTHPOBAHHOTO MHKpoOcKoma Zeiss AXIo
Observer 3;

- Cucrema 006paboTku nzobpakenmuii Ha 6ase I1O «Thixomet
PRO».

Y4eOHass aymuTopus JUIs
IPOBEICHUS JTa00PATOPHBIX
pabot: maboparopus Mexa-
HUYCCKHUX UCTIBITAHHUIMA

JlabopaTopHble yCTaHOBKM, H3MEPUTEIbHBIE NPUOOPHI IS
BBITIOJTHEHUS J1a0OpaTOPHBIX padoT:

- Muxkpotsepaomep BuehlerMicromet 5103 Buehler;

- Yuusepcaibnbiii TBepaomep M4C075G3 EmcoTest;

- HamonibHasg yHuBepcanbHasi UCIBITaTEIbHAS JABYXKOJIOHHAs
mamriaa AG IC-300 kN Shimadzu Corp;

- HanonbHas yHuBepcanbHasl UCIIbITaTEIbHAS JIBYXKOJOHHAS
mamaa AG IC-50 KN Shimadzu Corp;

- Buneoskcrenzomerp TRWiew XShimadzu Corp;

- Konep mastaukoBsiii MK 300 OO0 « UMITYJIBCy.

YueOHast aymuTopus IS
NpOBEIEHUS 1a00PaTOPHBIX
pabot: maboparopusi CKa-
HUPYIOIIEW  DJIEKTPOHHOU
MUKPOCKOIIHUU

JlabopaTopHble yCTaHOBKM, HU3MEPUTEIbHBIE NPUOOPHI IS
BBINOJIHEHUS 1TAOOpaTOPHBIX PaboT:

- Muxkpockon ckanupyromuii snektponHsii JEOL JSM —
6490LV;

- Kamepa nuiro3oBasi ¢ CUCTEMOW YINpPaBICHUS LIIIO30M IS
pacTpoBOro 31eKTpoHHOro Mukpockona MP 6490 LV;

- Cucrema mukpoananuza INCA Energy 450 x-MAX 50 Pre-
mium, HKL Premium EBSD System Nordlys Il 2 S Oxford
InstrumentsLtd.

VYuebHast aymuTopus i
pOBEJCHUS 1a00paTOPHBIX
pabot: naboparopust Gpusm-
YEeCKOr0  MOJIEINPOBAHUS
ne(OpMalMOHHBIX MPOIEeC-
COB

JlabopaTopHble yCTaHOBKH, H3MEPUTEIbHBIC MPUOOPHI IS
BBITIOJTHEHUS JTAOOPaTOPHBIX padoT:
- Uccnenosarensckuii komiuieke Gleeble 3500.

VYuebHast aymuTopus IS
poBeJeHUS 1a00paTOPHBIX
pabot: nabopaTopusi 30H-
JIOBOW MHUKPOCKOITHH

JlaGopaTopHble yCTaHOBKH, H3MEPUTEIbHBIE MPUOOPHI IS
BBITIOJTHEHUS JTaOOPaTOPHBIX paboT:
- Cxanupyromuit 30010BbIH Mukpockon NanoEducator I1.

VYuebHast aymuTopus Ui
TPYNIOBBIX W WHAWBHUIY-
aJIbHBIX KOHCYJbTALUM, Te-
KYIIEro KOHTPOJS M Mpo-
MEXYTOUHOM aTTeCTallK

[Tepconanbubie KOMIBIOTEPHI ¢ TakeToM MS Office, Bbixomom
B MHTEpHET M ¢ JOCTYNOM B 3JIEKTPOHHYIO MH(OPMAIIHOHHO-
00pa3oBaTeNbHYI0 Cpey YHUBEPCUTETA

[Tomemenue ist  camo-
CTOSITEIHHOM pabOTHI

[Tepconanbubie KoMIBIOTEPHI ¢ TakeToM MS Office, Bixomom
B MHTEpHET M ¢ JOCTYNOM B 3JIEKTPOHHYIO MH(OPMAITHOHHO-
00pa30BaTeNbHYIO CPEAY YHUBEPCUTETA.




[Tomemenune ayisi XpaHeHUs
U MPOPUIAKTUYECKOTO 00-
CITY)KUBaHHS y4eOHOT0
000pyTI0BaHUs

[Ixadsl, cTenmaku sl XpaHEHUS HHCTPYMEHTOB /ISl PEMOH-
Ta 1a00paTOPHOrO 0OOPYIOBAHUS




