MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B.04 LOKYMEHT NOAMWCAH

(uHOexc OucyuniuHot) SQNEKTPOHHOW MOAMUCHIO

CepTudukat: 1IFAE8300EFB127BC4BDCEDE758D3ED87
Bnapeneu: Enbuos Banepwit BaneHTuHoBuy
[DeiictButenex: ¢ 18.09.2024 no 19.06.2039

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

MeTOIlbI AHAJIN3Aa U TECTHPOBAHUA IOJIUMEPHBIX MATCPHUAJIOB
(HauMeHo8aHUe OUCYUNIUHDBL)

I10 HAINPaBJICHUIO MOATOTOBKH (CHEUAIILHOCTH)
22.04.01 MarepuasioBeieHHE U TEXHOJIOTMU MaTEPUAJIOB

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
[TonMepHbIe MaTEpUAIBI U TEXHOJIOTHH

dopma 00ydeHus: ouHast
I'on Habopa: 2025
O6mras Tpynoemkocts: 2 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 2

®opma KOHTPOJIs OK3. Hroro
Bun 3ansiTuit
Jlexumnm 16 16
JlaGopaTopHble
[TpakTHueckue 16 16
PykoB0oJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
ITpomMexyTouHas aTTecTanus 0,35 0,35
KoHnrakTHas pabota 32,35 32,35
CamocTosTenpHas padora 112 112
KoHTpoan 35,65 35,65
Hroro 180 180




Pabouyto mporpammy coctaBui(u):

[Tpodeccop kapeapsr COM/IuPII, nonent, a.¢.-m.H. ['peizynosa H.H.

(OodicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Peneunsent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuuIuiHbl coctaBiena Ha ocHoBanuu @I'OC BO u yueGHOrO 1urana

HarpasieHus noarotoBku 22.04.01 MarepuanoBeieHue 1 TEXHOJIOTHH MaTEPHAIIOB

Cpoxk aeiicTBusi padoyeii mporpaMMsbl JMCHUILIMHBI 10 «31» aBrycra 2027 r.

YTBEPXIEHO

Ha 3acemanum xadenpsr «CBapka, 00paOOTKa METayUIOB JaBJICHHEM W POJICTBEHHBIC
TIPOIIECCHI»

(mpotoxoun 3acemanust Ne 2 ot «16» centsiops 2024 1)



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenb ocBOEHUSI TUCHUILUIMHBI — IpHOOpeTeHne o0yJaromumMucs GyHaaMeHTaaIbHbIX 3HAHUN
Y NIPAKTUYECKUX HABBIKOB B 00JIACTU COBPEMEHHBIX METOJOB HCCIIEIOBaHUS MAaTEPHAJIOB, HAYUYUTh
CTYJCHTOB aJIeKBaTHO MOCTaBJICHHBIM 3ajjauaM BbIOMpaTh METOAbl UCCIICOBAHUSI U KOHTPOJIS JIJIs
NPOBEICHUS HAyYHO-HCCIEIOBATEIbCKIX PAabOT, pabOT MO BXOAHOMY M BBIXOJHOMY KOHTPOJIIO
MaTepuasoB U U3JIEIHI, TPAMOTHO TPAKTOBATh PE3YyIbTAThI HCCIEAOBAHUN U KOHTPOJISL.

3amaun:

1. ®opmupoBaHWE Yy CTYICHTOB TIOHATHA O HA3HAYCHWH, OOJIACTH TPUMECHCHUS,
OTPAaHWYEHUSAX M TEPCIIEKTHBAX OCHOBHBIX METOJOB MCCIICIOBAHUS W KOHTPOJISI MAaTepUajoB U
N30SI,

2. OcBoeHHE CTyJIEHTaMH OCHOBHBIX METOJIMK KOHTPOJS W HOPMATHBHBIX JTOKYMEHTOB,
PETJIAMEHTUPYIOLIUX ATy AEATEIbHOCTD;

3. IlomyueHue HaBBIKOB pabOThl HAa HAYYHO-UCCIIEIOBATEIHLCKOM OOOpPYIOBAaHUU H C
npudbopaMy  HEpa3pyLIAIIET0  KOHTPOJSA, JAOKYMEHTAJIBHOTO  O(OpPMIICHHS  PE3yJIbTaTOB
HCCJICIOBAHMS M KOHTPOJIS.

2. Mecto nucuumiunsl B ctpykrype OIIOITI BO

JIMCUMIUTUHBL U IPAKTUKH, HA OCBOCHUH KOTOPBIX 0a3upyeTcs JaHHas AUCHUILTUHA: XUMUS
U COBPEMEHHBIE METOJbI CHHTE3a MOJMMEpPoB, KoMno3uTHble MaTtepuaibl Ha OCHOBE IMOJIMMEPOB,
Komnerotepnsie 1 MHPOPMALIMOHHBIE TEXHOJIOTHH B HAYKE U MMPOU3BOJICTBE.

JIMCIMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOCHUE JAHHOW JUCIUIUIMHBI HEOOXOIMMO KaK
npenmectBytomee: [IpoektupoBanue mnutheBbix mpecc ¢opm ans  TIIA, IloBbimenue
AKCIUTYaTAIMOHHBIX XapPaKTEPUCTUK TOJMMEPHBIX MaTepHaioB, TEXHOJOTHHM W3TOTOBIICHUS
netaned u3 mnactMmace, «HayuHo-uccrnemoBatenbckas pabota», «l[IpenmurioMHas MpakTHKay,

«HToroBas roCcyJapCTBCHHAA aTTCCTALU) .

3. [Inanupyemsble pe3yJbTaTbl 00y4eHHUS

dopmMupyembie "
pMHpY HNHauKaTopsl 10CTHKEHUS

KOHTPOJIUpYyeMble . IInanupyemble pe3yJbTaThl
pO-THpY KOMIEeTeHIU Py pesy
KOMIEeTEeHIIUH 00y4eHUs
(K0l ¥ HANMEHOBAHUE)
(Ko ¥ HAMMEHOBAHUE)

ITK-1. Cnocoben ITK-1.1. VYmMmeeT | 3HaTh: OCHOBHBIE XapAKTEPUCTUKU U
MOHUMATh (hU3HUecKrue u | 000CHOBAHHO BBIOMpATh | BO3MOKHOCTH Pa3IMYHbBIX METOIOB
XUMHYECKHE MPOIECChI, | METOMIBI WCCIIEIOBAHMUSI, | aHAJIN3a CTPYKTYPhI U CBOWCTB
MPOTEKAOIINE B aHalM3a ¥ MOJICITMPOBAHUS | MATEPUAJIOB
MTOJTMMEPHBIX CBOWCTB TTOJIMMEPHBIX

MaTepuanax mpHu ux
MOJTy4YeHUH, 00paboTke
U MOJU(UKALINH,
HCIIOJIB30BaTh B
HCCIICIOBAHUAX U
pacueTax 3HaHHS O
METOJIaX UCCICIOBAHMS,
aHajgn3a, JUAarHOCTUKHU 1

MAaTEepHUAIOB B 3aBUCUMOCTH
OT TIOCTaBJICHHOH 3aJauu W
THUIIA MaTeprala.

YMeTh: 000CHOBaHHO BBHIOHPATH
HanOoJIee MOAXOAIIIE METOIBI
WCCIIeTIOBaHUS TSl pelICHUS
KOHKPETHBIX 3aJja4 aHAJIN3a CTPYKTYPHI
Y CBOWCTB MaTepHasioB

BHa}IeTBZ MMPAaKTUICCKNMU HaBbIKaMU
paboTHI ¢ UCCIIEIOBATETLCKUM
o0opy0oBaHuEM

MOJIEITHPOBAHHS CBOHCTB ITK-1.2. AHaJII/ISIEpyeT 3HATh: NPEICTABICHNS PE3YIIBTATOB
MOMHMEPOB 1 CTPYKTYpy ¥  CBOIICTBa | UCCIIEJOBaHUM B KOHTEKCTE §
ITOJHMEPHBIX MOMMMEPOB ¢ MOMOLIBIO | CYMIECTBYIOLIMX HAYIHbIX TEOPUH 1
KOMTIO3UTOR, TIPOBOAUTE | PA3THIHBIX METO/IOB | MoJelel

KOMIIICKCHEIC MCCIIEJOBAHMUSI YMeTh: IPOBOAUTH TEOPETHUECKOE




®opmupyeMbie U

NHaukaTopsl 10CTHKEHUS

KOHTPOJINpYyeMble . IlnannpyemMble pe3y/bTaThl
poHpy KOMIIeTeHI U Py pesy
KOMIIeTeHIM U o0yueHust
(K01 1 HAUMEHOBAHUE)
(K01 1 HAMMEHOBAHUE)
UCCJIEIOBAHMUS, 0000111eHIE TaHHBIX, TOJTYYCHHbIX B

MIPUMEHSISI CTaHIapTHBIC
U cepTu(UKalMOHHbIE
UCTIBITAHUS

XO0€ SKCIICPUMCHTOB C
HCIIOJIB30BAaHHUCM I[I/I(l)paKI_[I/IOHHBIX u
MHUKPOCKOIMNMYCCKUX MCTOJI0B

Biagets: yMEHUSAME MIPEACTABIATH U
00CYyKIaTh TEOPETUICCKUE OOOOIICHHUS
Y BBIBOJIbI B HAYYHBIX MMyOJIMKAIMIX U
Ha HaYYHBIX KOH(EpEeHIUIX

IK-1.3. OcyuiecTBisieT | 3HaTh: BO3MOXHOCTH U OrpaHUYECHUS
TEOPETUIECKOe 0000IIEeHNEe | OCHOBHBIX METOJIOB HCCIICAOBAHUS,
HAyYHBIX TAHHBIX, | KOHTPOJIS U IUarHOCTUKU MaTEPHUaJIOB
pe3ynbTaTOB YMeTh: monduparh KOMIUIEKC METOOB
HKCIIEPUMEHTOB U | UCCIEIOBaHMs, B TOM 4YHCIIE C yYETOM
HaOIIOCHUI SKOHOMHUYECKHUX aCIEKTOB
Brnangers: HaBblkamMu  00pabOTKH |
aHaJIM3a YKCIIEPUMEHTAJIbHBIX JTAHHBIX,
BKJIFOYAst UCIIOJIb30BaHUE
CHEIUATU3UPOBAHHOTO MPOTPAMMHOIO
obOecrieueHus  JJii  UHTEpIpeTaluu
pe3yIbTaTOB
[IK-1.4. Pemaer 3amauu | 3HaTh: OCHOBHBIE XapaKTEPUCTUKU U
3aKOHOMEPHOCTH  (PU3UKO- | BO3MOKHOCTH PA3IMYHBIX METO/IOB
XUMHH aHaJM3a CTPYKTYPhI U CBOWCTB

BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUH B NPUIIOKEHUU
ux K TEXHOJIOTUH
MOJIMMEPOB U TOJIMMEPHBIX
MaTepHuasoB

MaTepuajoB

YMeTh: BEIOMpaTh U3 Yucia
CYILIECTBYIOIIMX METOAOB KOMILIEKC
HCIBITAHUI HanOoee OMU3KUi K
YCIOBUSM pabOThI MAaTEPHAIIOB U
KOHCTPYKITUU

BJ'Ia,Z[eTBI HaBbIKaMH CaMOCTOATCIBbHOT'O
HCITIO0JIb30BAHHNA TCXHUYCCKUX CPCIACTB




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Baniabl ®DopMbI TEKYLIETO
Monyab Buj yueonoii HaumeHoBaHue TeM 3aHATHI Oobem, HNuTepakTus, KOHTPOIA
(paznen) padoThI (yueoHoli padoThI) Cemectp 4. BPC 4. (HanmeHoBanue
OLIEHOYHOI0
cpeacTsa)

1. O6mme Jlex 1.1. TpeGoBanus, MpeAbSIBIASIEMBIC K TTOJIUMEPHBIM 2 8 4 VYcTHBIN onpoc
npuniunsl | p. Marepuaiam 8 (cobecenoBanme)
dhopmupoanu| Cp 1.2 )Ku3HeHHBIN ITUKIT U3JICTTUH MAITMHOCTPOCHUS 38 Bompocs k 5x3ameny|
s KauecTBa 1.3 Bubl KOHTPOJISE Ka4ecTBa MPOAYKIIHH.
MOJIMMEPHON Mertpoioruueckoe obecrneueHue reoMeTpUIeCcKIX
MPOTYKITHH apaMeTpoB KauecTBa B MHKCHEPUH MTOBEPXHOCTH

1.4. MeTopI KOHTPOJISI CBOMCTB MOBEPXHOCTHBIX

CJIOCB
2. Meroner | Jlex 2.1 KayecTBO IpOAYKIMH U METOJIbI KOHTPOJIS 2 8 2 YcTHBIN onpoc
KOHTPOJIS, IIp. 2.2 MeToasl KOHTPOJISI MEXaHHYECKHUX CBOWCTB 8 (cobecenoBanue)
ucneitanus u | Cp MaTepHasoB 38 Bompocs k 3x3ameny|
JTMarHOCTHKU 2.3 Metoabl KOHTPOJIS (PU3UIECKUX XapaKTEPUCTUK
MaTepHajIoB MaTepHaoB

2.4 OGecnieueHre KayecTBa MOBEPXHOCTHOTO CIIOs

JleTalield MPU U3rOTOBJIEHUU

ITA 0,35
KoHTpo:b 35,65
Hroro:; 180




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanu3anuu JaHHOW AUCIUTLTAHBI UCIIOJIB3YIOTCS CIIEIYIONINE TEXHOJIOTHU:

TexHoNOTHS TPAAUIIMOHHOTO O0yUYEHUS — MpeyIaraeT TPAJUIIMOHHYIO MTOCIICI0BATEILHOCTD
U3y4eHUs HOBOTO MaTepuaia, B (opme yekiuii, IPAKTUUYECKUX paboT M CaMOCTOSTEIbHON
paboThl CTYINCHTOB (TIOTOKOBOE KOHCYJIbTHUPOBAaHUE, MPAKTUYCCKUE 3aHITHS, CAMOCTOSTEIIbHAs
paborta).

NudopmannoHHble TEXHOJIOTUH — TMPEUIaraloT HCIOJIH30BAHHE KOMIIBIOTEPA BO BpeMs
NIPOBE/ICHUSl 3aHATHH, HANpPUMEp, BU3YaJbHBIC JICKIIMH C HUCIIOJIB30BAaHUEM IIPE3CHTAIIMOHHOTO
MeToa o0yueHust. THTepakTHBHbBIC TEXHOJIOTUH (JICKIHsI — Oecea, CeMUHAP — UCKYCCHSA)

WHTepakTHBHBIE TEXHOJOTHH — JTUAIIOTOBOE OOyUYeHHE, B X0/I¢ KOTOPOT'O OCYIIECTBIISCTCS
B3aMMOJICHCTBHE MEKIY CTYJICHTOM U IPEIoaaBareieM, JIn00 MeXKIy CTYJACHTaMH, UCTIOJIb30BaHUE
METO/1a O0YUEHUS «MO3TOBOM IMITYPM», HCIIOJIB30BAHHUE HIEMEHTOB MTPOOJIEMHOTO O0YUYCHHUS B BHJIE
HAJIMYUsSl BOMPOCOB TMPOOJIEMHOTO XapakTepa B MPAKTUYECKUX paboTax M TpeOOBaHWU aHamu3a
MOJYYCHHBIX PE3yJIbTATOB C IOCIEAYIOIIAM BBIBOJIOM IO JKCIICPUMEHTAJIBHBIM W PACUCTHBIM
JTAHHBIM.

6. MeToguyeckue yKkazaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI

CamocrosTenpHasg paboTa 00y4arolIMXCs BBINOJIHAETCA MO 3aJaHUI0O U TPH METOAUYECKOM
PYKOBOJICTBE IperojaBaTelnsi, HO 0e3 ero HemocpeicTBeHHoro yuactus. CamocrosrenbHas paboTa
HOJpa3JeNsieTcss Ha CaMOCTOSATENIbHYIO paboTy Ha ayAWTOPHBIX 3aHATUSAX M Ha BHEAYAUTOPHYIO
camocTosTeNnbHy0 pabory. CamocrosiTenbHas paboTa OOydYalOIIMXCS BKIIOYAET KaK IMOJHOCTBHIO
CaMOCTOSITEJIbHOE OCBOEHHE OTJENbHBIX TeM (pa3fesioB) IUCHMIUIMHBL, TaK M MPOpabOTKy TeM
(pazmenoB), OCBaMBAa€MbIX BO BpeMsi ayAUTOpHOW paboThl. Bo BpeMs camocToATenbHON paboThI
00y4aroImuecst YUTarT U KOHCIIEKTUPYIOT Y4eOHYI0, HAyUHYIO U CIIPAaBOYHYIO JINTEPATYPY, BBHITOIHIIOT
3aJ]aHusl, HaNpaBJCHHbIE HA 3aKpEIUICHWE 3HAHUM M OTpabOTKy yMEHHWH U HaBBIKOB, TOTOBATCA K
TEKyIEeMY U IPOMEXYTOUYHOMY KOHTPOJIIO 1O TUCLUIIIHHE.

JlunakTuueckyue eANHULIbI, IPEeyCMOTPEHHbIE paboyeil MporpaMMoi Ha CaMOCTOSITEIbHYIO
npopaboTKy, JOJKHBI OBITh M3Y4YEeHbI CTYJEHTaMM B XOJE€ CaMOCTOSTENbHOM paboTsl. B xone
CaMOCTOSITENIbHOM pabOThl KaXAbIH CTYAEHT 0O0s3aH MPOYUTATh OCHOBHYIO U MO BO3MOXXHOCTH
JIOTIOJIHUTEIBbHYIO JTUTEPATYPy IO U3Yy4aeMOU TeMe, JOMOJHUTh KOHCIIEKTHI JIEKIIUN HEJOCTAIOUM
MaTepraioM, BBIITUCKAMU U3 PEKOMEHJOBAHHBIX MepBOMCTOUYHUKOB. KoHcnekTupoBanue Hanboiee
CJIOKHBIE JJIsi TOHMMAaHUS TEMbl HEOOXOIMMO CcOYeTaTh C TOJYYEHHEM MUCbMEHHBIX, a IpH
BO3MOKHOCTH, M OYHBIX YCTHBIX KOHCYJIbTAIIMN MPENoaaBaTesl.

IIpy moAroToBKE K 3aHATUAM, TEKYLIEMY KOHTPOJIIO M IPOMEKYTOUHOM aTTeCTaluu
CTYJEHTBI MOTYT BOCIOJIb30BaThCs AJIEKTPOHHON Onbanorekoit BY3a, momyduuts gocTym K yueOHO-
METOAMYECKHM MarepuaiaM kak Oubmuorekn BY3a, Tak M MHBIX 3JIEKTPOHHBIX OMOIMOTEUHBIX
cucteM. [Ipu HEOOXOIMMOCTH CTYAEHTBI MOTYT B3SITh JIMTEpPATYpy Ha Kadeape Ui Ha aDOHEMEHTE
BY30BCKOI OMOJIIMOTEKU B IIEYATHOM BH/JIE, & TAKIKE BOCIIOJIB30BaThC YUTATBHBIMU 3aJIaMH.

Oprasuzanyst caMOCTOSTENIbHOM pabOThl 00Y4arOIUXCs PEraaMEeHTHPYETCsl HOPMATUBHBIMU
JOKYMEHTaMH, y4e0HO-METOANYECKOM JIUTEPATypOl U 3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU PECYpPCAMU,
Bkimtovass: [lopsiiok  opraHuzanmuM M OCYIIECTBIEHHS OOpa30BaTE€NIbHOM  AEATENBHOCTH  TI0
00pa3oBaTeNbHBIM IIPOTPaMMaM BBICIIETO O00pa3oBaHMs - HporpaMMam OakalaBpuara, HporpaMmam
CHENHANINTEeTa, NPOrpaMMaM MarucTparypsl (yTBEpXKAEH NpuKa3oM MwuHHCTEpcTBa 00pa30BaHUS H
Hayku Poccuiickoit ®enepanuu ot 5 ampenst 2017 roga Ne301) ITucemo MunmctepcTBa 00pa3oBaHus
Poccuiickoit @eneparun Nel14-55-996un/15 ot 27 nos6ps 2002 r. "O6 akTHBU3AIUHA CAMOCTOSITEIBHOM
paboThl CTYAECHTOB BBICIINX Y4€OHBIX 3aBEJCHUN.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
2 ITK-1 Bormpocs! k sx3ameny Ne 1-22

7.2. TunoBble 3aJaHUSA WU MHbIE MATEPHAJIbI, HEO0OXOUMBbIE JJIfl TEKYIEro KOHTPOJIs

7.2.1.. ColeceaoBanue Mo TeMam

(HaumenosaHue OYeHOUHO20 cpedcmea)

1. Tema «O61mMe NPUHIUINBI (POPMHUPOBAHUA KAYeCTBA MOJUMEPHOI MPOTYKIIUH
AKyCTHYECKHE METOJIbI KOHTPOJIS
BuxpeTokoBble METObI KOHTPOJIS
Kanwnsipasie METObI KOHTPOJIS
MarsnuTHble METOIbI KOHTPOJIS
Orntuyeckre METOIbI KOHTPOJIS
PannannoHHbIe METObI KOHTPOJIS
PannoBoHOBBIE METOABI KOHTPOJIS
TennoBble METOABI KOHTPOJIA

MeToibl TeYEnCKaHUs

0.  DnexTpuyeckre MeTOJIbl KOHTPOJIs

1.  BuOpauuoHHBIE METObI KOHTPOJIS

12. JIlmarHoctrka 0OBEKTOB MAalTUHOCTPOCHUS
13. KadecTBO MpOAYKIIUU U METOABI KOHTPOJIS

RO ~NOR~wNE

2. Tema «MeToabl KOHTPOJIsI, HCIIBITAHUA U THAT'HOCTHUKHN MAaTCPHUAJTIOB»

1. Amnmnapatypa s C3M (30H1bI, CKaHEphl, CUCTeMa YIpaBJIeHUs, ccTeMa 0OpaTHON
CBSI3M, X YCTPOMCTBO U IPUHIIUII ACHCTBUS)

2. N3meputenbubie MeTonuku C3M.

3. B3aumoneiictBue Mexay 30HIAOM U 00pa3lioM (OpHEHTAllMOHHOE B3aUMOJICHCTBUE,

WHIYKIMOHHOE B3aUMOJCICTBUE, NUCIIEPCUOHHOE B3auMojeiicTBue, BaH-aep-BaanbcoBckoe
MPUTSOKEHUE 30HJa K 00pasity). Cuiibl B3aUMOJEUCTBUSL 30HJa W 00pasna (KamuUISIpHBIE CHUJIBI,
MEXMOJIEKYIIApHbIE cHibl Ban-nep-Baanbca, anre3noHHbIE CUITBI)

4, Ucnons3zoBanne metrogoB C3M B uCCIENOBaHHHM TOBEPXHOCTH TBEPAOrO Teja
(TyHHENbHasl CHEKTPOCKOMUS JUTsl OMpEeNIeHUs MapaMeTpOB MPOBOJUMOCTH CTPYKTYp, U3yUCHHE
HaHOPa3MEPHBIX CTPYKTYP Ha MOBEPXHOCTH TPEXMEPHBIX MAKPOOOBEKTOB, mpuMeHeHrne ACM s
M3MEpPEHHs] TUNa MpoBOoAMMOCTH, npuMeHeHne CEM mng pacuera KOHLUEHTpALUU SJIEKTPUUYECKH
aKTUBHBIX NTpUMeceil)

5. Meroasl uUCCIENOBAHUSA IMOBEPXHOCTH MaTepuanoB. IOHHBIM MUKpOaHaIu3.
ABTOMOHHAas MUKpockonus. NoHHO-HeNTpaiu3aoHHasl CHEKTPOCKOIHSI.

6. Meroasl  UCCIENOBaHWS  IOBEPXHOCTH  MATEpUAJIOB. Oxe-3neKTpoHHas
cnektpockonus. Judpakiys MeaeHHbIX 3J1eKTpoHOB. [loseBast 35eKTpoHHAs MUKPOCKOTIIHSL.

7. Meroasl HccileqOBaHUs IOBEPXHOCTH MaTepHalIoB. SnepHBI ramMMma-pe30HaHC.
Macc-cnekTpocKkonus BTOPUYHBIX HOHOB.

8. PeHTreHo-CTpyKTypHBI aHaJIM3 M €ro MNPUMEHEHHE MJIs aHalu3a CTPYKTYpBI
METAJIJIOB

9. PentrenodnyopecieHTHBIH 37EMEHTHBI aHalN3 KaK HWHCTPYMEHT KOHTPOJIL U
JUArHOCTHKHU

10.  PenrtrenogyopecueHTHas CIEKTPOCKOIHUS

11. PentrenoBckas u raMma-1e(eKTOCKOIHS


http://xrayinstruments.ru/xray-fluorescence-analysis.html

12. Meroz MaJIoyriI0BOro paccessHUsl PEHTTEHOBCKUX JIyden

13.  PeHrtreHo-cnekTpaabHblil aHAIU3 U €r0 IPUMEHEHHE

14.  IlpumMeHUMOCTb pa3JMUYHBIX PEHTTEHOBCKMX METOJIOB  HMCCIICJOBaHMS  JUIS
JUArHOCTUKUA M KOHTPOJIA KOHKPETHBIX MAaTepHajoB (METaJJIOB, CIUIABOB, JAMIJIEKTPHKOB,
MOJIMMEPOB, TeJeil, HAHOOOHEKTOB, OMOOOHEKTOB)

Kputepun onenkmn:
- OLEHKa «3a4TE€HO» II0 pe3yibTaTaM cOoOeceOBaHUs BBICTABIIAETCS CTYIEHTY, €CIU PACKPBIT
BOIIPOC MOJIHOCTBIO, IOJYYEHBI OTBETHI HA YTOUHSIOLIUE U TOTIOJTHUTEIbHBIE BOIIPOCHI;
- OLICHKA «HE 3aYTEHO» CTABUTCS CTYJEHTY, HE BHINOJIHUBLIEMY TPeOOBAHUSA K OLIEHKE "3auTeHO"



7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA
AUCHHUILIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 2

Ne i/m Bonpocsl k 3k3ameny

1. Anmaparypa mis C3M  (30HIBI, CKaHEpPHI, CHCTEMa YIPABJICHHUS, CHCTEMa
0o0OpaTHOM CBSI3H).

2. Wzmepurenbubie Meroauku CTM (Tomorpaduueckuil peskuM, TOKOBBIA PEXHM,
CHEKTPOCKOMUS).

3. Tunel cunoBeix B3aumojeicTBuii B ACM. VYmpyrue B3aumojencTBus. 3aaada
I'epua.

4. Cunpl  B3aMMOACWCTBUS  30HAa W oOpasma  (KamwuIspHBIE  CHIIBI,

MCIKMOJICKYJISIPHBIC CHJIbI BaH',Z[ep-Ban'ILCEI, aArC3MOHHBIC CI/IJ'ILI)

S. B3aumoneiicTBue Mexly 30HI0M U 00pa3ioM (OpUEHTAllMOHHOE B3aUMOJICHCTBUE,
MHIYKIIMOHHOE B3aMMOJIECTBUE, IUCIEPCUOHHOE B3aumojeiicTBue, Ban-aep-
BaaJIbCOBCKOE NIPUTSKEHUE 30H]1a K 00pas1y)

6. Metponoruueckoe obecnieueHne ACM (XpaHeHUE €IUHULbI JJIMHBI, JUHEHHBIE
MEpBI JUIs aTOMHO-CHJIOBBIX MUKPOCKOIIOB, METO/InKa ToBepku ACM)

7. Ucnons3zoBanne metonoB C3M B HUCCIEIOBAaHUM HAaHOCTPYKTYP U MOBEPXHOCTH
TBEPAOro Teja (TyHHENbHAs CIEKTPOCKONMS JJi OIpPEAETCHHUs IapaMeTpoB
IIPOBOAMMOCTH CTPYKTYpP, U3y4EHHE HAaHOPAa3MEPHBIX CTPYKTYp Ha MOBEPXHOCTH
TPEXMEPHBIX MaKpOOOBEKTOB, TmpuMeHeHne ACM s  u3MepeHus THma
npooaumocty, npuMeHenne CEM s pacdyera KOHLEHTpAUUU AJIEKTPUYECKH
aKTHBHBIX ITPUMeECei)

8. C3M nurorpadus. Dnexkrpoxumuyeckass C3M Moandukanus moBepxXHOCTH

9. [Tnenxu Jlenrmiopa-bnomxert u C3M. Usmepenune JIb-tuienok B pexumax CTM u
MTOJIYKOHTAKTHBIX MO/

10. Metonbl ucCIEeTOBaHUSI TMOBEPXHOCTH MaTepuanoB. HOHHBIM MUKpOaHAINS3.
ABTOMOHHAs MUKpoOcKonus. OHHO-HENTpanu3alMOHHas CIIEKTPOCKOIUS.

11. Metoael  MccnenoBaHUsA — MOBEPXHOCTH — MarepuanioB.  Ojke-aJIeKTpOHHas
cnektpockonus. Jludpaxkuus MeIIeHHbIX 31eKTpoHOB. [lonmeBas 3neKkTpoHHAs
MUKPOCKOIIHS.

12. Meroasl Hcclie0BaHUs MOBEPXHOCTH MAaTepHaloB. SEpHBIM TramMma-pe30OHaHC.

MaCC-CHCKTPOCKOHI/IH BTOPHUYHLIX HOHOB.

13. Meroabsl  uCCIENOBaHMS ~ MOPUCTOM  CTPYKTYpbl  MHOJUMEpPOB.  MeTobl
ra30MPOHUIIAEMOCTH U aJCOPOIMOHHBIC (CTATHYECKUE U JUHAMUYECKHE) METOIBI
JUISL OTIpEeNeTICHUs yAeNbHONW MOBEPXHOCTH MOMMMEpPOoB. OOBEMHBIE M MacCOBBHIE
CTATHYECKHE METOJIBI OTPEICTICHUS yIeTbHON TOBEPXHOCTH.

14. MeTtoapl onpeneneHuss 3JIEMEHTHOIO COCTaBa JUCIHEPCHBIX Cpell. XUMHUYECKHE
METOJIbl: TPaBUMETPUYECKUH (MAacCOBBIM) M TUTPUMETPUUECKHH (0OBEMHBIN)
aHAJIN3bI.

15. Metonbl UCCIEOBAHUSI MEXAHMYECKHX CBOMCTB MaTepuanoB. (CraTuyeckue

HCIIBITAHUS MAaTCPUATIOB.

16. Meroasl uccinenoBaHUS MEXAaHUYECKMX CBOMCTB MAaTepHaNIOB. TBepaoOCTb U
MUKPOTBEPIOCTb.




17. Metonbl uCCIEOBAHUS MEXAHMYECKHX CBOMCTB MaTepuanoB. JluHamuyeckue
WCIIBITAaHUSI MAaTEPUATIOB.
18. Mertoabl HCClenOBaHUA MEXAaHMYECKUX CBOMCTB MarepuayioB. Lluknmyeckue
WCIIBITAaHUSI MAaTEPUAJIOB.
19. Metoael  uccnenoBaHus (PU3MYECKMX XapaKTEpUCTHK MaTepuaioB. Meroa
BHYTPEHHETO TPEHUSI.
20. Meroasl HCCIeA0BaHuUs buznyecKkux XapaKTEPUCTUK MaTepHUaoB.
Juddepennnanbaas ckaHUPYOLIask KATOPUMETPHSL.
21. Metoapsl uccienoBaHus (PU3MUYECKUX XapaKTEPUCTUK MaTepuanoB. MeToibl
M3MEPEHUS SHTAIBITNH, TETJIOEMKOCTH U TETIOMPOBOTHOCTH.
22. Metoapsl uccinenoBaHus (PU3MUYECKUX XapaKTEPUCTUK MaTepuanoB. MeToibl
M3MEPEHUS TUIOTHOCTH M TEPMUUYECKOTO PACHIMPEHHS MAaTEPHUAJIOB.
7.3.2. Kputepuu 4 HOPMbI OLEHKH
®opma
NnpoBeeHust
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
arTecTauuu
2 DK3amMeH BBICTaBJISIETCS CTY/ICHTY, €CJIM OH

YCBOWJI IPOTPaMMHBIN MaTepua,
U3JIaraeT ero Ha BBICOKOM HAYYHOM
YPOBHE, U3y4HII 0053aTEIbHYIO U
JOTIOTHUTEIBHYIO JINTEPATYPY, YMEIO
UCIIOJIb3YET UX MPHU OTBETAX; 3HAET
OTIpeJIeTICHUs, MOKET YCTaHABINBATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEKY
HUMH, a TaK)K€ B3aUMOCBS3b Kypca C
JPYTUMHU JUCIHUILUTMHAME U CIIOCOOEH
MIPUMEHATh UX B MMPAKTUUECKOU
JeATEIbHOCTH; YMEET TBOPUYECKHU
MIPUMEHSATh TEOPETUUYECKUE 3HAHUS B
pELIeHUH 3a/1a4; OKa3bIBAET
CIIOCOOHOCTH CaMOCTOSITEIBLHO
MIOIIOJIHATE ¥ OOHOBJIATEH 3HAHMS B
Tporiecce naabHenIen yae0bl u
npodeccnoHaNTbHOM e TENbHOCTH.
He craBuTcs B cirydasx

«OTIHUYIHO»

CCMUHAPCKUX U JICKIHMOHHBIX 3aHATUI
110 HCYBAXKUTCIIbHBIM ITPUYNHAM,
OTCYTCTBHS aKTUBHOI'O Y4ACTUSA

Ha CCMHUHAPCKUX 3aHATHUAX, a TAKKC
HCTIPpAaBUJILHBIX OTBCTOB

Ha JOITOJTHUTCIIBHBIC BOIIPOCHL
npernoaaBaTeis.

rJ1yOOKO, OCMBICIIEHHO, B IIOJIHOM 00beMe

CUCTEMATUYCCKUX MPOIMYCKOB CTYACHTOM

aCKpPBIBAET COMEPKaHNE YUEOHOTO
«XOpOIIIOY packp Acp yd

MIPOrpaMMOil, U3y4m1 003aTeNbHYIO

BBICTABJIACTCA CTYACHTY, €CJIM OH ITOJIHO

MaTtepuaina B 00beMe, IpeyCMOTPEHHOM




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

JUTEpaTypy MO Kypcy; 3HaeT
OIIpe/ieNICHUs] U KaTErOpuu, yMeeT
yBSI3aTh TEOPUIO U MPAKTUKY, TOMYCTUIT
HE3HAYUTENIbHBIE HETOUHOCTH TPU
U3JI0’)KEHUU MaTepualia, He HCKa)Karolue
CoJIep’KaHue OTBETA 110 CYILLECTBY
BOIpOCA.

He CTABUTCHA B CIIy4asix MPOIYCKOB
CTYJCHTOM CEMUHAPCKUX U JIEKIIMOHHBIX
3aHATHUH 110 HEYBAKUTEIHHBIM IPUYNHAM.

«YOOBJICTBOPUTEII
BHO»

BBICTaBIIETCS CTYIEHTY, KOTOPBIN
BJIa/IEET MaTEpUaIOM B IIpesienax
IpOrpaMMbl Kypca, 3HaeT OCHOBHbBIE
MOHSTHUS U KaTETOpUH, 00J1a1aeT
JOCTAaTOYHBIMU 3HAHUSMHU 151
IPOJOKEHUs 00y4eHUs U JajbHeNIen
npodeccuoHaIbHOM e TeIbHOCTH;
CHOCOOEH PEelINTh NPAKTHUECKYIO 3a1auy.

«HCYHOOBJICTBOPU
TCIIBHO»

BBICTABJISICTCS CTYJICHTY, KOTOPBI UMEET
poOebl B 3HAHUSAX OCHOBHOTO y4eOHOTO
Marepuaia, He MOXKET JIaTh YE€TKOTO
OIpCaACIICHUA OCHOBHBIX MHOHATHHU U
KaTerOpHii; He yMEEeT peraTh
MMPAKTUYCCKHUE 3a/la4r, HC MOXKCT
YCHENIHO MPOA0IDKATh NalbHeHIIee
00y4eHHE B CBS3HM C HEIOCTATOUHBIM
00BEMOM 3HAHHI.




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. Obsi3aTeibHAsA JIUTEPATYypa

Tun (y4eOHMK,
yueOHoe nocodue,

Koaun4yecTBO B

Ne ABTOpBI, yueOHo- .
w/n COCTABHTEMN 3arsiaBue (3aroJioBoK) MeTOIHYeCKOe lon m3nanus | Hay4yHo# OUOIMOTEKE
/ HaumenoBanune IbC
nocoomue,
NPaKTHKYM, Ap.)
1 Kyxtun b. A., OU3NKO-XUMUYECKUE UCCIEAOBAaHUS MOJUMEPHBIX | YueOHoe mocobue | 2023 Jlanp 3JE€KTPOHHO-
[MTukanos E. C. MaTEepHaJIOB U UX PacIlIaBOB : yueOHOe mocobdue / Ooubnmorevnas
b. A. Kyxtun, E. C. IlukanoB. — Bnagumup : cucrema. — URL:
Bal'y, 2023. — 87 c¢. — ISBN 978-5-9984-1805- https://e.lanbook.com/
1. — Texkcr : anekTpoHHbIH // JIaHb : AIEKTPOHHO- book/434270  (mata
Ooubnmoreynas cucTema. — URL: oOparieHus:
https://e.lanbook.com/book/434270 (mara 26.02.2025). —
obOpamenusi: 26.02.2025). — Pexxum mocryna: st Pexxum pocryma: mns
aBTOPU3. MIOJIb30BATEIEH. aBTOPHU3.
I0JIb30BATENEH.
2 | E.B. Kanyruna, A.  MlHCTpyMeHTaJlbHbIE METO/IbI UCCIIEJOBAHMS VYuebHo- 2024 ITaHB IJIEKTPOHHO-
H. KoBaneBa MOJMMEPHBIX  KOMITO3UITMOHHBIX MaTepHajoB METOMYECKOE OoubnmoTevHas
yuebHo-MeToaudeckoe nmocodue / E. B. Kanyruna, nocobue cucrema. — URL:
A. H. KosaneBa. — Mockpa : PTY MUPDA, https://e.lanbook.com/
2024. — 73 ¢. — ISBN 978-5-7339-2330-7. — book/448982  (mata
Tekcr : snexktponHsblii /  Jlanb 3JIEKTPOHHO- oOparieHus:
OoubIroTeyHast cucrema. — URL: 26.02.2025). —
https://e.lanbook.com/book/448982 (mara Pexxum nocryma: ans
oOpamenust: 26.02.2025). — Pexxum noctymna: st aBTOpU3.
aBTOPH3. IOJI30BATENIEH. T0JIb30BaTENEH.
3 | Exoxos A.M,, VYmpasnenue kadectBoM. Yacts II. Cucrema YuyeOnoe nocodue | 2020 http://www.psu.ru/file
ApOy3zoBa T.A. MEHEDKMEHTA KadecTBa [ DIeKTPOHHOE U3IaHue] : s/docs/science/books/

yuebHoe mocobue : B 2 4. / A. M. Enoxos, T. A.
ApOy3oBa ; [lepmckuii rocyapcTBEHHBIHN

uchebnie-posobiya/

eloxov-arbuzova-




Tun (y4eOHUK,
yueOHoe nocodue,

Koaun4yecTtBO B

Ne ABTOpBI, yueOHo- .
3arsiaBue (3aroJi0BOK) lonp m3nanmus | Hay4yHo# OUOIMOTEKE
n/n COCTABHUTEJIN MeTOIN4eCcKoe
/ HaumenoBanune IbC
nocooue,
NPAKTHKYM, AP.)
HAI[MOHAJILHBIN UCCIIEIOBATEILCKUNA YHUBEPCUTET. upravlenie-
— 3-e u3., nepepad. u A0M. — DIESKTPOHHBIC kachestvom-ch2.pdf.
nanubie. — [lepmb, 2020. — 2,77 M6 ; 188 c.
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHHMK, ydeOHOE Koi::q:}c[z;o B
Ne nocooue, yueoHo- y
ABTOPBI, COCTABUTEH 3aruiaBue (3aroJi0BOK) I'ox n3panus onoamorexe /
n/n MeToAnYecKoe mocoome,
HPAKTHKYM, IPp.) HaumeHoBaHue
P » AP 9BC
1 B. I1. Beexses, C. C. Boutexxnes, B.I1. Dkcneptusa kadecTsa u Mouorpadus 2021 OBC "Jlanp"
IOraii. paspyieHuii: yuebHoe nocobue / B. I1.
Breiexnes, C. C. lOrait. — Ilepmb:
I[MHUITY, 2012. — 330 c. URL:
https://e.lanbook.com/book/160338
2 A. M. Anackun, A. H. AnackuH, A. M. MarepuanoBeieHne u VuebHux 2019 OBC "Jlausp"
KpacHoBckuit TEXHOJIOTHS
METAJUTMYECKUX, HEMETAITUYECKUX U
KOMITO3UITMOHHBIX MaTepUasoB: YIeOHUK /
A. M. Anackun, A. H. KpacHoBckmii. —
Mocksa: ®POPYM: NH-OPA-M, 2019. —
400 c.
https://new.znanium.com/catalog/product/98
2105
1 B. B. Bunorpanos, A. B. DOU3NKO-XUMUYECKHUE METO/IbI Y4eOHO-MeTOANYECKOe 2019 3EC "TTans"
Bunorpanos, M. U. WCCTIEOBAaHUSI MaTepPHAJIOB y4e0HO- rocobwne




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOI
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
IpaKTHRYM, Ap.) HaunMeHoBaHHe

Mopo3oB [u ap.].

Meroauueckoe mocoobue / B. B.
Bunorpanos, A. B. Bunorpagos, M. .
Mopo3oB [u np.]. — CankTt-IlerepOypr :
HNY UTMO, 2019. — 72 ¢. — Tekcr
AJIEKTPOHHBIN // JlaHb : SJIEKTPOHHO-
oubmmoreuynas cucrema. — URL:
https://e.lanbook.com/book/136419



https://e.lanbook.com/book/136419

8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

e lccnenoBano B Poccun [DneKTpoHHBINA pecypc]: MHOTONpEAMET. Hayd. KypH. / Mock.
¢bu3.-TexH. UH-T. — ODNEKTPOH. XypH. — [onronpyausiii: MOTHU, 1998 — Pexum nocryma k
KypH.: http://zhurnal.mipt.rssi.ru.

o  WebofScience[DnekTpoHHBIN pecype]| : MyIbTHIUCIUIUIMHAPHAS pedepaTtuBHas 0Oasza
JIAHHBIX. — Philadelphia: ClarivateAnalitics, 2016 . - Pexum JocTymna
: apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHriL

e Scopus[DnekTpoHHBII pecypc] : pedepatuBHas 0a3a ganubix. — Netherlands: Elsevier,
2004— . — Pexxum jocTyma : SCOpUS.com. — 3ari. ¢ 3kpana. — S13. pyc., aHrd.

e Elibrary[DnekTpoHHBIN pecypc] : HaydHas 3JIeKTpoHHas 0mbyimoTteka. — Mocksa : HOB,
2000- . — Pexxum goctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHriL.

e SpringerLink[Dnexkrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum nocryna : link.springer.com. — 3ari. ¢ akpana. — 3. aHrJ.

e ScienceDirect[DnekTponnsiii  pecypc] : KOJUIGKIIUS ~ DJEKTPOHHBIX  KHHUT
usnarenscrBa Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum moctyma : sciencedirect.com. —
3ary. ¢ okpana. — f3. aHri.

e Cambridgeuniversitypress[ DIeKTpOHHBIH pecypc| : IKypHalbl U3JaTENbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexum pocryma : cambridge.org. — 3aru. c
3KpaHa. — 3. aHr.

e NEICON[OnekTpoHHBId pecypc| : deKTpoHHas WHPOpMANMs : apXHB HayYHBIX
xypHasoB. — Mocksa : HOUKOH, 2002— . — Pexxum mocryma : neicon.ru/resources/archive. — 3ara.
¢ ’KkpaHa. — SI3. pyc., aHri.

8.4. Ilepeuenb NpOorpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBU3UTEI norongpa
n/n (naTa, HOMep, CPOK JAeHCTBHA)
1 | Windows: moroBop Ne 757 ot 04.07.2018r., cpok

NEeNCTBHUS — OECCPOUHO;
WinPro 10 RUS Upgrd OLP NL Acdmc
KOHTpakT Nel653 ot 14.12.2018, cpok
JIeUCTBUSI — OECCPOUHO;

2 | Office Standart: noroBop Ne 757 ot 04.07.2018r., cpox
JIeHCTBHS - OECCPOYHO;

Office Standart 2016 Russian
koHTpakt Ne 727 ot 20.07.2016, cpox
JeNCTBUS — OECCPOUHO;

3 | Mirapolis Human Capital Management noroBop Ne 1489 ot 28.12.2022-m0
30.06.2023 BKIHOUUTEIBEHO



http://zhurnal.mipt.rssi.ru/
http://apps.webofknowledge.com/
http://scopus.com/
http://elibrary.ru/
http://link.springer.com/
http://sciencedirect.com/
http://cambridge.org/
http://neicon.ru/resources/archive

8.5. Onncanne MaTepuaJbHO-TeXHUYECKOH 0a3bl, HEOOX0AMMOM /ISl OCYILIeCTBJICHUSI
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

HanmeHnoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHETOB, JIa00paTOPHii, MACTEPCKUX H

Ne Ap. 00bEKTOB /1JIsl IPOBE/ICHUs!
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NPakTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIeHUH JJI1 CAMOCTOATENbHOM
padoThl 00yYarommxcs (HoMep ayJAuTOPH)
Komnbrotepnsiit kmacc. YdeOHas ayautopus | CTOIbI yUeHHUECKUE ABYXMECTHBIE, CTOJIBI
JUIS TIPOBEACHUS 3aHATUHN JIEKIIMOHHOTO TUMA. | YYCHHYECKHUE, CTOJ KOMIBIOTEPHBIH, CTOI
VYyeOHas  ayautopust Ui HIPOBEACHMS | IPENOIaBATEIbCKUH, IIK, JI0CKa
3aHATUA CEMHUHApCKOTO THMHA. YueOHas | TPeXCeKIMOHHAs ayauTopHas (MeJoBas),
ayIUTOpHUsl JUIsl NPOBEJIEHUS JIA0OPATOPHBIX | CTYJ  IPENOAABATEIbCKUNM,  MPOEKTOP
1 pabot. YueOHas ayauTOpHs AN KypCOBOTO | MyJIbTUMEIAUMHBIH,
MPOCKTUPOBAHUS  (BBIMIOJHEHUS KYPCOBBIX | 3KpaH JJIA MPOEKTOpa, TyMOa BhIKaTHAs
pabot). YuebHast ayuTopus ISl IPOBEICHUS
TPYIIOBBIX u WHIMBUTYTbHBIX
KOHCynbTallMii YueOHas ayauTopus JUis
MIPOBEJICHUS 3aHSATUN TEKYIIEro KOHTPOJI U
MIPOMEXYTOUHOI arrectaruu. E-214
Jlaboparopus «Metamtorpadpus. Cron  mpemojaBaTenbCKHi, CTOT  bI
VYyeOHast ayTuTOpus AJisl IPOBEACHHUS YUEHUYECKHUE ABYXMECTHBIE, CTYIIbS, JOCKA
2 | maboparopHsix padot. E-203 ayauTopHas (MelloBas, TpexcTBopdYaras),
CTONBI  J1A0OpaTOpPHBIE,  MHKPOCKOIIBI
MeTajsIorpaduyueckue.
[Tomemenue st caMOCTOATENbHONM paboThl | CTONBI-IAPTHI IBYXMECTHBIE, CTYNbs, CTOI
obyuaromuxcs E-403 MPETo/IaBaTeIbCKUIi-, CTYI
MpenoaaBaTeNbCKUA, MepeIBIKHAs TOCKa,
3 9KpaH, poreccop, IPOEKTOP,

KOMIIBIOTCPHBIC CTOJIbI, KOMIIBKOTCPBI JIA
CTYACHTOB C BBIXOJOM B CCTb HMHTCPHCT,
KOMIIBIOTCP NPCTIOAaBaATCIIA.
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