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1 BBenenue

PaGouas mporpamMma 1 (poHJ OLIEHOUHBIX CPEICTB TUCHUILUIMHBI «MeTo1bl UCCIIeOBAHUS
MaTepHajioB U MPOIIECCOBY COCTABIIEHBI B COOTBETCTBUH C TpeOOBaHUAMH (heZepalbHOTO ToCy-
JApPCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa, YTBEP)KICHHOro mMpukazoM MunoOpHayku Poc-
cutickoir deneparuu ot 02.06.2020 Ne 701 u ocHoBHO# TpodeccroHabHON 00pa3oBaTEIbHON
pOrpaMMbl MOATOTOBKH «MarepuaioBeieHHe B MAIIMHOCTPOCHUUY [0 HAINPaBJICHUIO MOATO-
toBkH 22.03.01 «MarepuanoBeaeHre U TEXHOJIOTUN HOBBIX MAaTEPUAIIOB.

[IpakTuueckasi MOArOTOBKA peann3yercss Ha OCHOBE:

[Tpodeccuonansubiit crannapt 40.136 «Cnennanuct B 001acTé pa3pabOTKH, COMPOBOXK-
JEHUS ¥ UHTErpalii TEXHOJOTUYECKUX IMPOLIECCOB U MPOU3BOJCTB B 00JacTU MaTepuajoBeie-
HUS ¥ TEXHOJIOTUH MaTepHajoBy, YTBEPXKIECHHBIA MPUKa30M MUHUCTEPCTBA TPyAa U COLUATb-
Ho# 3ammThl Poccuiickoit ®denepanuu ot 25.12.2015 Ne 11531 (3apeructpupoBan MuHHCTED-
cTBOM toctunuu Poccuiickoit dpenepannu 28.01.2016 r., perucrpaunonnsiii Ne 40862).

3anaun - 3HaHWE OCHOBBI METOZOB UCCIIEIOBaHMS MATEPHAIIOB;

AUCHHILIHHBI - 3HaHUE TEOpEeTUYECKUE (AHATUTHUYECKUE), MOIYyIMIUPHUUECKUE, IMIHpUYE-
CKHE€ U KOMIIBIOTEPHBIE METO/IbI UCCIEIOBAHNS IIPOCTBIX BELIECTB U COEIUHE-
HUM 1 UX KOMITIO3UITHH;

- IOHMMaHWEe MPUHIUIOB YCTPOcTBa U pabOThl TUIOBBIX MPUOOPOB U amma-
paTypbl, UCIIOJIB3YEMBIX B JAHHBIX METO/1aX, CIIOCOOOB IPUTOTOBJICHUS U MO/~
TOTOBKH 00pa3ioB, 00padOTKM U aHAIH3a PErHCTPUPYEMBIX XapAKTEPUCTUK H
UCTOYHHUKOB BO3MOXKHBIX OIIMOOK, OIpEesIeHUs] TOUHOCTH SKCIEPUMEHTOB U
WX OTPaHUYCHMUI;

-IpHOOpEeTeHNe 3HaHUI U HAaBBIKOB 110 OLIEHKE BO3MOKHOCTEH METO/I0B U MX
[IPAKTUYECKOMY HCIOJIb30BAaHUIO B HCCIIEJJOBAHUM MaTEpUAIOB pa3IM4HON
IIPUPOJIBL, IPOLIECCOB U SBJICHUN B HUX.

- YMEHHE YWTaTh JUarpaMMbl Harpy>K€Husi MaTepUaJIOB KaK TPaAULIMOHHBIM
CII0COOO0M, TaK U ¢ MoMoIe 9BM;

- YMEHHE - HaBBIKM MCIIOJIb30BaHMSI KOMIIBIOTEPHBIX CpEACTB 00pabOTKU
n300paykeHN MUKPO M MAaKPOCTPYKTYPbl MaTepHaoB.

OcHoBHBIE MeTo/b1 HiccTeIOBaHUS TEXHOIOTUYECKUX M DKCIUTyaTallMOHHBIX CBONCTB Ma-
pasienst / TeMbl | tepuaios
JTCIATUTHHBI

CTpyKTypHBIE METOBI UCCIIEOBAHNS MATEPHATIOB
MeTo/1bl TEPMHUECKOT0 aHAJIN3a, MAaCC-CIIEKTPOCKONNH U XpoMaTorpaduu

2 IlepeyeHb MUIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUS MO AUCHHUILINHE (MOIYJII0),
COOTHECEHHBIX C HHIMKATOPAMH JOCTUKEHHS] KOMIIeTeHIUH

[Tpouecc u3yueHus: AUCUMILIUHBI «MeToAbl UCCIIEJOBaHUSI MAaTEPHAIOB M MPOIIECCOB)
HarfpaBiieH Ha (GopMupoBaHue ciaeayromux komnereHuuid B coorBerctBun ¢ ®I'OC BO u oc-

HOBHOW 00pa3oBaTesibHOM nporpammoit (Tabnuma 1):

Tabmuima 1 —KomneTeHIIny 1 HHANKATOPHI UX TOCTHKCHUS

Koo u NHnukatopel JOCTHXKEHUS [Mnanupyemblie pe3yabTaThl 00Y-
HAaNMEHOBAHUE YEHHUSI IO TUCIUILIINHE
KOMIIETEHIIUU

YHuBepcanbHbIe
YK -




Kon u Nuaukatopel 1OCTHXKEHUS [Tnanupyembie pe3ynbTaThl 00y-
HanMCHOBAaHUC YCHMUA 110 AUCHUIIIINHE
KOMIIETEHIINH

Oo6menpodeccnoHaIbHbIC

OIIK-5 Cnocoben OIIK-5.1 3HaeT coBpeMeHHbIC METO-  3HATh (PU3NYECKHE METO/IbI HC-
peliaTe Hay4Ho- JIbl UCCJIEIOBAHMS B 00JIaCTH MaTe- CICA0BaHUA MAaTEPUAJIOB U I10-
KpPBITHI

UCCIIENOBATEIbCKUE = PUAJIOBEICHUS U TEXHOJIIOIMH MaTe-
YMeTb IPOBOAUTH PacyeT ypas-

3ajjauyl 1pH OCy- pHAaJIOB, IPEACTABICHUS PE3YJIbTATOB . .
. HEHMH UKJIMYECKOHN J10JIrOBeY-
IIECTBJIEHUH 1IPO- BBINOJIHEHHON paboThI wocTH (uarpamma Bemepa) mo
(eccuonanbHoi se- e3y/IbTaTaM 3KCIIEPUMEHTAIIb-
OIIK-5.2 YMeeT cTaBUTh 3aa4HU MC- pesy. vp
ATEIBHOCTH C MIPH- HBIX MCCIIEIOBAHUI
MEHEHHEM COBpE- CHCNIOBAHWA, CUCTCMATHSHPOBATE M Branery, paBbIkaMu OLlEHUBAHUS
MEHHBIX HH(OPMa- 0000111aTh 10CTHXKEHUS B 00JIACTH MEXaHHYCCKOIl IPOYHOCTH Pas-
MaTepHUaIOBENECHUA U TEXHOIOTUU pabaTbIBaeMbIX KOHCTPYKIIHIA

OUOHHBIX TEXHOJIO-

N MaTepUaIOB U CMEKHBIX 00J1acTsIX
TUI ¥ IPUKITaIHBIX

alllIapaTHoO- OIIK-5.3 Bnaseer HaBbIKaMU aHaIU-
pOrpaMMHBbIX 3a pe3ysIbTaTOB HAYIHOTO HCCIIEI0-
CpencTB —

[TpodeccroHanbHbIE
IIK -

3 MecTo TMCHMILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTeIbHOil
NPOrpamMMsbl

Jucruminaa «MeToIbl UCcClIeJOBaHUSI MaTEPHANIOB U MPOIECCOBYU3YUAETCS Ha 3 Kyp-
ce(ax) B 5 6 cemectpe(ax).

JluciuruinHa BXOIUT B cocTaB Omoka 1 «/lucuumimuHbl (MOIYNIH)» W OTHOCUTCS K
00s13aTeNIHLHON YacTH.

— JInst ocBOGHMSI TUCIUTUIMHBI HEOOXOAUMBI 3HAHUSI, YMEHHsI, HaBBIKU, CPOPMHUPO-
BaHHBIE B MPOIECCEe M3YUYCHUS TUCIUIUIMH / MIPAKTUK: TEOpUs U MPAKTHKA HAYYHBIX HCCIe-
)IOBaHI/II\/JI; AKYyCTHUYCCKas OMUCCHUSA B SKCIICPUMCHTAJIbHOM MaTCpHUAJTIOBCACHHUU, MaTCpUaIOBEC-
JICHHE U TEXHOJIOTHH COBPEMEHHBIX U MEPCIIEKTUBHBIX MaTEPHAIIOB.

— 3HaHUA, YMEHHS U HaBBIKH, CPOPMUPOBAHHBIE MPU H3YUEHUH TUCLUIUIMHBI
«MeTobl UCCIeIOBAHUS MaTepUAIOB U MPOLIECCOBY, OYAYT BOCTPEOOBAHBI IPU U3YUYECHUU
MOCTEAYIONIUX NUCIUIUINH. y4eOHas MpakTHKa (HaydyHO-HCClIeIoBaTeNbCKast padboTa (Toiy-
YeHHe TMEPBUYHBIX HABBIKOB HAyYHO-HCCIEIOBATENbCKONW paboThl)); MPOM3BOACTBEHHAS
MpaKTHKa (Hay4HO-HCCIe0BaTeIbCcKas paboTa).

— JucnunnuHa ««MeToasl UCCIEeIOBaHUS MAaTEPHATIOB M MPOILIECCOB»» YACTUIHO
peanu3yetcs B ¢GopMe MPaKTUYECKOW MOArOTOBKH. [IpakTudeckas MOATOTOBKA OpraHuU3y-
€TCsl IyTEeM BBINTOTHEHHS J1a0OPATOPHBIX U MPaKTUYECKUX padoT, BeinoiaHeHus PI'P.

— JucuunnuHa «MeToasl HCCIeOBAaHUS MAaTEPUATIOB M TMPOIECCOB» B paMKax
BOCIIUTATEIbHOW pabOTHI HampaBieHa Ha GOPMHUPOBAHUE y 00YYAIONTUXCS YYBCTBA OTBET-
CTBCHHOCTHU, YMCHUA apTYMCHTHUPOBATH, CaAMOCTOATCIBHO MBICIUTD, Pa3BUBACT HpO(l)eCCI/I-
OHAJIbHBIEC YMEHHSI.



4 O0beM IMCHUIIMHBI (MOAYJISI) B 324eTHBIX eIMHHUIAX C YKa3aHHeM KOJIMYecTBa
aKa/JleMH4YeCKHUX 4acoB, BbIICJICHHbIX HA KOHTAKTHYIO padoTy 00y4arouuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

O6mas TpymoeMkocTh (00beM) aucturinHbl coctapisier 10 3.e., 360 akam.yac.
Pacnpenenenne o0beMa AUCIUIUTMHBI (MOIYJIS) 110 BHJIAM YYE€OHBIX 3aHATHI MpecTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemn-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

360

KonTakTHasi aynuTopHasi padbora o0yyarommxcsi ¢ nmpenoaasareseM (1o
BH/IaM Y4eOHBIX 3aHSATHIi), BCEro

64

B ToM uncie:

3aHATHS JIEKIIHOHHOTO THNA (JICKIIUU U UHBIC YUCOHbBIC 3aHSITHUS, TIPEIY-
CMaTPHUBAOIINE TPEUMYIIIECTBEHHYIO Tepeaady yaeOHoi nadopmamnmm rme-
JarOTHYCCKUMH PAaOOTHUKAMU )

32

3aHATHUS CEMUHAPCKOT0 THIA (CEMUHAPBI, TPAKTUYECKUE 3aHATHUS, TTPAK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSATHS)

B TOM 4HcJie B (hOpMe MPAKTUUECKON MOATOTOBKHU:

32

CamocrosiTe/ibHasA padoTa 00yUalOIIUXCSl HKOHTAKTHAs padoTa, BKIIIO-
Yarolasi rPyMIoBbie KOHCYJIbTAIlMH, HHANBUIYAIbHYIO paboTy 00y4aro-
IuXcia C HpeHOI[aBaTe.HSIMI/I (B TOM YUCIIC I/IHI[I/IBI/IIIyaJIBHBIe KOHCYJII)TaIII/II/I);
B3aMMO/ICHCTBHE B 3JICKTPOHHOM HH()OPMALIMOHHO-00pa30BaTeIbHOM cpejie
BYy3a

296

[TpomexxyTouHasi aTTecTalus 00y4aromuxcsi—3a4eT ¢ OLIEHKON. 3aueT ¢
OILIEHKOU

72

5 Conep:xkanue TUCHUILIMHBI (MOIYJIs1), CTPYKTYPUPOBAHHOE N0 TeMaM(pa3/esiam)
€ YKa3aHHMeM OTBEICHHOT0 HA HUX KOJIHYeCTBAa aKa/IeMUYeCKUX YaCOB M BUI0B

y4eOHoii padoThI

Ta6muma 3 — CTpykTypa u coJiep>kKaHue TUCIUTUIMHBI (MOJTYJIS )

Bunsr yueGHOI paboThl, BKIFOYasi CAMOCTO-
SITENIbHYIO0 pa0b0Ty 00YJarOIIUXCsl U TPYI0-
€MKOCTH (B Yacax)
KonrakTHas pabota npemnogaBa- CPC
HaumeHoBaHue pa3fenoB, TeM U COJEpKaHUE Ma- TeNsl ¢ 00yJarIUMUCS
Tepuaia Jlexuun | Cemunap- | JlaGopa-
CKHe TOpPHBIE
(mpakTu- | 3aHATHS
YecKue
3aHATHA)

Paznen 1 HomeHnkatypa TEXHHYECKIX MaTepHAIOB B MAITMHOCTPOCHHUH, MX CTPYKTYpa U OCHOBHBIE

CBOIiCTBa

HomMmeHkiiatypa TeXHUYECKMX MaT€pUaJIOB B MAalIMHO-
CTPOCHUHU

12




Bunpl yue6HO# paboThI, BKIIFOYAsi CAMOCTO-
ATENbHYIO paboTy 00yJaromuxcs u Tpya0-
€MKOCTb (B yacax)

KonTakTHas pabora npenojasa- CPC
HanmeHoBaHue pa3ienoB, TEM U COAEPKaHUE Ma- TeNsl ¢ 00y4aIUMUCS
Tepuana Jlexumu | Cemmnap- | JlaGopa-
CKHe TOPHBIE
(mpaktu- | 3aHATHS
YECKUE
3aHSTHUSA)
CTpyKTypa 1 OCHOBHBIC CBOWCTBA TEXHUUYECKUX MaTe- 4 32
pHAJIOB B MALIMHOCTPOCHUH
OrneHka MeXaHMYECKOH MMPOYHOCTH pa3padaThiBaeMbIX
KOHCTPYKLUI MO 33JaHHON METOJUKE U aHAIU3 pe- 4 4 32
3yJIBTaTOB C IPUBIICYCHUEM COOTBETCTBYIOIIETO Ma-
TEMaTU4eCKOTro anmapara
Paznen 2 ®dusndeckue METOBI UCCICAOBAHNUS MATEPUAIOB U TOKPBITUN
®duznyeckre MEeTOIbI NCCICI0BAHUS MAaTEPHUAIIOB U
HOKPBITHI 4 4 32
CraHaapTHbIe METOIBI (PH3UKO-MEXaHUUESCKHUX HCIIbI-
TaHUI U ONPENeNICHNUS, TeTIOPHU3UICCKHUX, HCKTPH-
YEeCKUX, MATHUTHBIX, ONITHYECKHUX U CHIEIHATBLHBIX
(YHKIIHOHAIBHBIX CBOMCTB MaTePUAIOB 8 4 32
HecrangapTHble METOIBI (PH3UKO-MEXaHUYECKHUX HC-
NBITAHUI ¥ OTIPEICIICHUSI, TeINIOQU3NUCCKUX, K-
TPUYECKHX, MATHUTHBIX, ONTHYCCKUX M CIICIHATbHBIX
(YHKIIMOHAIBHBIX CBOMCTB MaTepHalioB 4 4 32
PI'P «Pacuer ypaBHEHUI HUKINYECKONW JOITOBEYHO-
ctH (quarpamma Befinnepa) mo pe3ynbraTtam 3Kcrie-
PUMEHTAJIBHBIX MCCIICIOBAHUI 32
CTpyKTYpHBII aHAIIN3 KAYECTBA MaTEPUAJIOB C HC-
T0JIL30BAHUE KOMITLIOTEPHBIX IIpOrpaMm™ 4 32
Paznen 3 OCHOBBI MUKPOCKOIIUH
®uznyeckre OCHOBBI ONTHYECKON MUKPOCKOITUH 4 4 16
Du3HYECKHE OCHOBBI IEKTPOHHON MHKPOCKOITHH 4 4 12
KTP «CTpyKTypHBIE METO/IBI HCCIICIOBAHHS MaTepHa-
JIOB M TIOKPBITHI 12
32 32 296

* peanmzyercs B (popMe IPAKTUIECKOHN TTOIrOTOBKH

6 BHeayauTOpHasi CAMOCTOSITE/IbHAS PadOTa 00YYAIIUXCS MO TUCHHILIHHE

(MoayJr0)

[Ipn nmnaHUPOBAHHHM CaMOCTOATENHHON pPabOThI CTYAEHTY PEKOMEHIYEeTCS PYKOBOJ-
CTBOBAThCS CIICNYIOIIUM PACTIPEICIICHHEM YacOB Ha CaMOCTOATENIbHYIO padoTy (Tabmuna 4):
Tabnuia 4 — PexomenayeMoe pacmipeeneHne 9acoB Ha CAaMOCTOSITENIbHYIO0 paboTy

KoMIIOHEHTBI caMOCTOATEIBbHON padoThI

KoaudecTBo 4yacoB

M3yyeHne TeOpeTUIECKUX Pa3IesIOB TUCIUIUTHHBI 98
[TonroroBKa K 3aHATHSAM CEMHUHAPCKOTO THITA 98
[Tonroroska u opopmnenue PI'P 100

296




7 OueHoOYHbIE CPeCTBA /I NPOBEAeHNS TEKYILEero KOHTPOJIs
U MIPOMEKYTOYHOM aTTecTalny 00y4YaAoIMXCcs M0 JUCHUIINHE (MOYJII0)

@OHJ OLIEHOYHBIX CPEICTB I MPOBEIEHUS TEKYILEro KOHTPOJIS YCIEBAEMOCTH U IIPO-
MEXXYTOUHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonHBINA KOMIUIEKT KOHTPOJIBHBIX 33JaHUH WM WHBIX MaTepHalioB, HEOOXOIUMBIX IS
OLICHUBAHUS PE3Y/IbTATOB O0YUYEHUS MO JUCHUILIMHE (MOIYIIIO), MPAKTUKE XPAHUTCS HA Kade-
pe-pa3paboTurke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 VYueOHO-MeTOAUYecKOe U MH(POPMAIMOHHOE OOecneyeHHe TUCHMILIMHBI (MOIY-
JIA1)

8.1 OcHoBHas quTEpaTypa
1. Kpumragosuu, B. U. ®usuko-xumMuyeckre MeTonsl uccienoBanus / Kpumradosuyg

B.H1. - Mockaga :[lamkoB u K, 2018. - 208 c.: ISBN 978-5-394-02842-7. - TekcT : 31E€KTPOHHBIMH.
- URL: https://znanium.com/catalog/product/513811 (mata o6pamenus: 01.06.2021). — Pexum
JIOCTYIA: 110 MOATHCKE.

2. beikos, C.1O. HcnpiTanus mMatepuainos : yuebHoe nocodue g By3oB / C. 0. BpIkos,
C. A. Cxuprnanze. - Crapsiit Ockon: M3a-so THT, 2016; 2012. - 135¢

3. Kombanos, B.C. MeToap! 1 cpencTBa UCHBITAHUN HAa TPEHHE W M3HOC KOHCTPYKIIHOH-
HBIX M cMa30uHbIX MarepuanoB: CrpaBounuk / B. C. Komb6anos; Ilog pex. K.B.®pomnosa,
E.A.Mapuenko. - M.: Mammnoctpoenue, 2008. - 384c

8.2 JlonoJHUTeIbHAS JIUTEPATYpPa

1. ITuBoBapos, C. C. dusnueckre OCHOBbI TEOPUH ONTHYECKONM M PEHTI€HOBCKOM CIIEK-
Tpockomnuu: Yuyebnoe nocobue / [TuoBapoB C.C. - CII6:CIIOI'Y, 2016. - 64 c.: ISBN 978-5-
288-05653-6. - Tekcr : anexTponHsiid. - URL: https://znanium.com/catalog/product/941494 (na-
ta oopamenus: 01.06.2021). — Pexxum goctyma: 1o moJnmcke.

2. I'epacumosa, JL.I1. M3nombl koHCTpYKIIMOHHBIX cTaneit: CrnpaBounuk / JI. I1. T'epacu-
MoBa, A. A. ExoB, M. 1. Mapeces. - M.: Metamnyprus, 1987. - 272¢

8.3 MeTroauyeckue yKa3aHusi JJsl CTYJ€HTOB MO OCBOEHHMIO JAUCHMILUIMHBI (TIpU
HaJIU4YuN)
1. bamkog, O.B. OnTuyeckue METOAbI UCCIEIOBAHUS MaTEPHANIOB : yueOHOe mocodue /

O. B. bamikos, T. W. bamkoga. - Komcomonbck-Ha-Amype: M3a-Bo Komcomonbckoro-na-Amype
roc.TexH.yH-Ta, 2011. - 78c.

8.4 CoBpemeHHbIe npodeccHOHATbHbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE CHpa-
BOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH OCYLIeCTBJIEHUH 00pa30BaTeJbHOIO
npouecca no JUCHUIINHE

1. OnexTpoHHO-0nOaMoTeuHast cucrema ZNANIUM.COM. J[loroBop Ne 4997 s6c¢
MK3 21 12727000769 270301001 0010 004 6311 244 ot 13 ampens 2021 r. (¢ 17 anpenst 2021 .
no 16 ampens 2022 r.)

2. DnekTpoHHO-O0ubmoreunas cucrema IPRbooks. Jlunensnonnsiii morosop Ne EIT
44/4 na mpemocTaBlieHHWE JOCTYyMa K AJNEKTPOHHO-OmOmmoreuHou cucteme [PRbooks MK3 21
12727000769 270301001 0010 003 6311 244 ot 05 derpans 2021 1. (c 27 mapra 2021 r. o 27
mapra 2022 1.)

3. O6pazoBarenpHas tiargopma FOpaiit. JloroBop Ne EIl44/2 na okazanue yciyr
[0 TPENOCTaBICHUIO JocTyma K oOpasoBarenbHoi mimatdopme MK3 21 1 2727000769

7



2703010010010001 6311 244 ot 02 deBpans 2021 r. (c 07 pespans 2021 r. mo 07 pespans 2022
T.)

4, OnekTpoHHo-O0ubanoreunas cucrema eLIBRARY.RU (nepuoanueckue uznanus)
HoroBop Ne EIl 44/3 nHa okazaHme YCIAyr JOCTyNa K OJJIEKTpOHHBIM wu3ganusm HWK3
211 2727000769 270 301 001 0010 002 6311 244 ot 04 despans 2021 r. (c 04 pespans 2021 r.
o 04 despans 2030 T.)

o. «CeteBas AJIEKTpOHHAs OMOIMOTEKA TEXHUYECKHX BY30B» Ha minatdopme DBC
«JIanb». JloroBop Ha okazanue yciayr Ne COb HB-228 ot 14 urons 2020 r. (¢ 14 urons 2020 r.
no 31 nexadbps 2023 r.)

8.5 IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW ceTn «HTep-
HeT», He0OXOTUMBIX JIJIS OCBOEHUSI N CHUILIMHBI(MOTYJI51)

1. Dnexkrponnbie HHPOPMAIMOHHBIE PECYpPCHl M3AaTenbcTBa Springer Springer Journals
(https://link.springer.com)

2. Tlonutematnyeckas pedeparuBHO-OUOIMOTrpaduyecKkas M HayKOMETphdeckas 0asa
nanubix Web of Science (http://apps.webofknowledge.com)

3. NudopmanmonHo-crpaBouHas cucteMa « KOHCYIbTaHT TUTIOCY

4. baza JaHHBIX MEXKIYHAPOJIHBIX HMHJEKCOB HAydyHOTO ITUTHPOBAHUS  Scopus
(https://www.scopus.com )

5. Springer Materials (https://materials.springer.com) — siektpoHHas Iuiathopma s
JOCTYIa K PEryJisipHO OOHOBJSIEMBIM 0Oa3aM JaHHBIX 110 MaTEPUAIOBEICHUIO H3IATEIbCTBA
Springer

6. Nano Database (https://nano.nature.com) — 6a3a cTaTHYECKUX M AHHAMHYCCKUX CIIpa-
BOYHBIX M3JIaHUH 110 HAHOMAaTepHUajaM U HaHOYCTPOHCTBAM.

8.6 JIMIeH3u0HHOoe U CBOOOIHO pacipocrpansieMoe MnmporpamMmMHoOe 06ecne'{e1me,
HCIMOJb3yeMO€ NMpPHU OCYIICCTBJICHUHA 06p330BaTe.]IbHOF0 nmpouecca mo aJuUcum-
IJIMHE

Tabmuua 7 — [lepedeHp UCTIONIB3yeMOr0 IPOrPAMMHOT0 00ecTIeueHuUs

Hanmenosanwue I10 PexBu3nuThI / YCJIOBUA NCTIOJIb30BAHU
MicrosoftimaginePremium JlnuensnonHskIit Jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 11O CCHIIKE!:

https://www.openoffice.org/license.html

9 OpraHu3alMOHHO-NeJarornyecKkue ycJoBHs

Opranuzanys 00pa3oBaTeIbLHOTO MPOIECCa PErJIAMEHTUPYETCS] YIEOHBIM TIJIAHOM U pac-
nucaHueM yueOHBIX 3aHATHH. SI3bIk 00ydeHus (mpernonaBaHus) — pycckuit. /s Bcex BHIIOB
AYJAUTOPHBIX 3aHSATUN aKa)ICMI/I‘IeCKl/If/'I YJac yCTaHaBJIUMBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MHHYT.

[Ipu dopmupoBanuu CBOEH HHAUBHIYATBLHOW 00pa3oBaTENbHON TpaeKTOpHH O0ydaro-
HH/IﬁCSI HMECT MpaBO HaA NEpe3av4€eT COOTBCTCTBYIOIUX AUCIUIIINH U HpO(l)eCCI/IOHaJ'IBHI)IX Monay-
JIei, OCBOEHHBIX B MPOIIECcCe MPEAIIECTBYIONIEr0 00y4eH s, KOTOPBIH 0CBOOOXKIaeT oOyyarole-
Trocqa OT HeO6XOHI/IMOCTI/I X ITOBTOPHOTI'O OCBOCHMUS.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHHI

VY4eOHbIil npoliecc MpH MpenojiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOIb30BaHUM TPaau-
IIUOHHBIX, NTHHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJOTUH. TpaguinoH-
Hble 00pa3oBaTeNIbHbIE TEXHOJOTUHU MPECTABICHBI JEKIUIMUA U CEMHUHAPCKUMHU (TPAaKTUYECKH-
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MH) 3aHATHSIMH. VIHHOBAIIMOHHBIE 00pa30BaTElIbHBIC TEXHOJIOTHU HCIIONIB3YIOTCS B BUJE IIUPO-
KOTO IPUMEHEHHSI aKTUBHBIX U MHTEPAKTUBHBIX (OpM IpoBeaeHus 3aHatuii. MadopmanmonHbie
o0pa3oBaTeNbHbIC TEXHOJOTHUU PEATH3YIOTCS ITYyTEM AKTUBU3AIUUA CAMOCTOSTEIIEHON pPabOThI
CTYJEHTOB B HH(OPMALIMOHHOW 00pa30oBaTeNbHOIl cpejie.

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JlekmOHHBII Kypc MpennoiaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOMPO-
COB y4€OHOT0 IUIaHA.

Ha mepBoii nexiuu gekTop 00s13aH NpeaynpenTh CTYJCHTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHMKaM, yaeOHBIM TOCOOHSIM) OyIeT MPOYUTaH Kypc.

JIeKmMOHHBIN Kypc MOJDKEH J1aBaTh HAHOOJBIINKA 00beM MH(pOPMAIMH U 00ecreunBaTh
Oosiee TIIyOOKOE MMOHMMaHKUE YU4eOHBIX BOIPOCOB MPH 3HAYUTEIBHO MEHBIIICH 3aTpaTe BPEMEHH,
94eM 3T0 TpeOyeTcsi OOJIBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIbHOE H3y4eHUEe MaTepraa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapckue 3aHATHA IPEICTABISAIOT COOON JeTanu3altio JEKIHOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBAThIBAIOT BCE OCHOBHBIC PA3/EIbl.

OcHoBHO# (opMOIi IPOBECHUSI CEMHHAPOB SABJISIETCS 00CYXJIeHHe Hauboiiee npodsiem-
HBIX M CJIOKHBIX BOIIPOCOB IO OTJEIbHBIM TEMaM, a TAKKe pa3dop NMpUMEPOB U CUTYyalUil B
ayJUTOPHBIX YCJIOBHX. B 00s13aHHOCTH IpenojaBaTess BXOIAT: OKa3zaHHE METOIMYECKOH Io-
MOIIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUSAX OLIEHUBAETCS IO CIEIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEJIaracMble PErogaBaTeseM;

* y4acTHE B IUCKYCCHSIX;

* BBIIIOJIHEHUE MPOEKTHBIX U MHBIX 3aJJaHU;

* 4CCUCTHPOBAHUE NPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTBeT 10JKEH ObITh ApryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIIOKHBIM, COJEPKATh
CCBIJIKU HA MCTOYHMKH.

JIoknansl ¥ ONIIOHMPOBAHHUE JTOKJIAJO0B IIPOBEPSIOT CTEIEHb BIAJCHUS TEOPETUYECKHM
MaTepUajoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCTh PaCCyKAECHUM.

OneHuBaHUE 3a/1aHUM, BBIITOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATHUH, BXOAWT B HAKOIUICH-

HYIO OLIEHKY.
9.4 CamocTosiTe/ibHAsA padoTa 00yYalOUIUXCH M0 JUCHUNINHE (MOAYII0)

CamocrosTenbHas paboTa CTyIEHTOB — 3TO IPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
NpPUOOpPETEHUs! CTYJEHTOM HOBBIX 3HAHUM, yMEHUN 0€3 HEeMOCPEICTBEHHOI0 y4acTHsl Mpernoja-
BaTelsl, XapaKTepU3YIOIUICSI NpeAMETHOW HaIpaBIeHHOCTHIO, 3()()EKTUBHBIM KOHTpPOJIEM U
OLIEHKOM pe3y/bTaToB JEATEIbHOCTH 00YUYaroIIEerocs.

IlenucamocTosATENEHOWPAOOTHI:

* CHCTEMATH3alUs U 3aKPEIUICHUE MTOIYYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriy0JieHre U paclIMpeHue TEOPETUUECKUX 3HAHU;

- (hopMHUpOBaHME YMEHUH HUCIIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIIEHHAJIbHYIO JIUTEPATYPY;

* pa3BUTHE MMO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJ€HTOB, OTBETCTBEHHOCTH U
OpraHNU30BaHHOCTH;

- (hOpMHUpPOBAHHUE CAMOCTOSITEILHOCTH MBILUIEHUS, TBOPUYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIICHCTBOBAHUIO M CaMOpeaIn3aliiy;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaJIEMUUECKUX HABBIKOB.

CamocTtosTenbHas paboTa MOXKET OCYIIECTBISATHCS MHIAUBUIYaIbHO WM IPyHIaMH CTY-
JICHTOB B 3aBHCHUMOCTH OT I1€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMaTHKU.



TexHOJOTHs OpraHU3aIMH CAMOCTOSTENILHON paboThl CTYJCHTOB BKIIIOYAET MCIIOJIB30Ba-
HUE UHPOPMAIIMOHHBIX U MaTepUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

[lepen BbIMOTHEHHEM OOYYAIOUIMMHUCS BHEAYIUTOPHOM CAMOCTOSATENBHOW pabOTHI mpe-
MOoJAaBaTelb ~ MOXET  IPOBOJUTH  MHCTPYKTaX [0  BBINOJHEHUIO  3a1aHusd. B
MHCTPYKTaXXBKJIHOYAETCSA:

* LIeJIb U COJIepKAHUE 3a]IaHNUs;

* CPOKHM BBIIIOJIHEHMUS;

* OPHUEHTUPOBOYHBIA 00bEM PaOOTHI;

* OCHOBHBIE TPeOOBaHUS K pe3yJIbTaTaM padOThl U KPUTEPUU OLICHKH;

* BO3MOXXHbIE TUIIMYHBIEC OIIMOKY IPU BBITIOTHEHHH.

WHCTpyKTa)X MPOBOIUTCS IpEnojaBaTeieM 3a cyeT 00beMa BPEMEHM, OTBEIECHHOTO Ha
W3y4YEHUE AUCIUIUINHBIL.

KoHTponb pe3ynbTaToB BHEAYJUTOPHOM CaMOCTOSATENBHOW pPabOThl CTYAEHTOB MOXET
MIPOXOJNTHh B TUCbMEHHOM, YCTHON MJIM CMEIIaHHOU (hopme.

CTyneHThl JOJKHBI HOAXOOUTh K CaMOCTOSITENBHOM paboTe Kak K HauBaXHEUIIEMY
CPEICTBY 3aKpEIUICHUS U Pa3BUTHUSI TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €MHCTBA B3IJISJIOB Ha
OTJIEIbHBIE BOIIPOCHI Kypca, IPUOOPETEHUS ONPEACIICHHBIX HABBIKOB U MCIOJIb30BaHUS IIpodec-
CHOHAJIbHOU JTUTEPaTYpBHI.

[TomemieHust 1151 CaMOCTOATENBHON PabOTh 0OYUYAIOMIMXCS OCHALICHBI KOMIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» M obecrneueHHueM AO0CTyIa B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BATEIBHYIO CPEly OpraHU3alNH.

9.5 MeToanueckne yKa3aHus il 00y4AOUIMXCS 10 OCBOCHMIO U CHMILIMHBI

[lpr w3yyeHMH AMCUUIUIMHBI OOYYAIOIIUMCS LEIeCO00pa3HO BBHIMONHATH CIIEAYIOIINE
pEKOMEH/1aluu:

1. U3yuenne yuyeOHOM QUCIUTUIMHBI JJOJHKHO BECTHCH CUCTEMAaTHIECKH.

2. Ilocne u3yyeHus Kakoro-nubo paszzgena 1Mo yuyeOHUKY WJIM KOHCIIEKTHBIM MaTepua-
JAMPEKOMEHAYETCS 10 TMaMATH BOCHPOHM3BECTH OCHOBHBIC TEPMHUHBI, ONPEACICHUS, MOHITUS
paszena.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOJHEHUIO OTYETOB MO MPAKTUYCCKUM 3aHATH-
SM ¥ UHJMBHIyabHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOSATENbHYIO paboTy.

4. Best TeMaTrka BOTIPOCOB, M3YY9aeMBIX CaMOCTOSITEIBHO, 3a/1a€TCS Ha JISKIUSAX MPETio-
naBartesneM. MMoke AaroTcs UCTOYHUKHU (B MEPBYIO OYepe/lb BHOBb M3/IaHHBIE B MEPHOAMYECKON
HAYYHOH JTuTeparype)ais 0ojiee qeTaabHOr0 TOHUMAaHUS BOTIPOCOB, 03BYUEHHBIX Ha JICKITUH.

[Tpu camocTosTensHON MPOopaboTKe Kypca 00y4aromuecs 10JKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPENIEICHNUS U (DAKTHI,

* IOBTOPUTh 3aKOHCIEKTUPOBAHHBIM Ha JIGKLIMOHHOM 3aHATUM MaTepuan W JONOJIHHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JTaHHOHN TEME JINTEpaTyphl;

* U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABIATh T€3UChl, aHHOTALIUU M KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAaMOCTOSITEJILHO BBIMOJIHATH 33/1aHUs, AaHATOTUYHbIE MTpe/laraéMbIM Ha 3aHATHAX;

* UCTIOJIB30BAaTh JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OLIEHOYHBIX CPEICTB.

10 Onucanue MaTepuabHO-TEXHHYECKOT0 ofecrevyeHnsi, He0OX0AUMOro AJIs 0Cy-
1IEeCTBJIEHUs100Pa30BaTEIbHOI0 MPOLeCcca Mo JUCHUILINHE (MOIYJII0)

10.1 Yue6Ho-1a00paTopHOE 000pyA0BaHHE
Tabmuna 8 — [lepeuens 00opyTOBaHUS JIAOOPATOPUHU

HanmeHnoBanue ayaquropun
Ayautopus Hcnons3yemoe ob6opyaoBaHme
(;1rabopaTopun)
C BBIXOAOM | MyIbTUMEAMUHBIN kiacce | 1 mepconanbHbi DBM;
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B uHTEepHET | DOM 1 aKpaH ¢ MpoeKTOpOM
+  JOoKalb-
HOE COeIu-
HEHUE

10.2 TexHnuyeckue U 3J1eKTPOHHbIE CPEACTBA 00y4YeHUSs

[Ipu npoBeneHUN 3aHATUN UCIIOJIB3YETCS ayIUTOPHs, 000PYI0BaHHAS TPOCKTOPOM (CTa-
[IMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaXkeHus npe3eHtanuii. Kpome toro, npu npoBereHUu
JICKIIUH U MPAKTHYECKUX 3aHATUH HEOOXOMM KOMITBIOTEP ¢ YCTAHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00eCTIedYeHHEM I IEMOHCTPALIMH MTPE3ECHTALIHH.

11 Uuble cBegeHus

MeToauuyecKue PE€KOMEHIANINH 110 oﬁyqenmo JUI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSAMH 310POBbA U UHBAJIMAOB

OcBoeHME MUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMHU 310POBbS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMH OOYYarOIIMMUCS, TaK M B OTICIBHBIX
rpynnax. [Ipenmnonararorcs cnenyanbHble YCIOBHS 7S MOJy4eHus: 00pa3oBaHusi 00y4aromuMHu-
Csl C OrPaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBBSL.

[Tpodeccopcko-nienarornyeckuii cocTaB 3HAKOMHUTCSA C TICUXOJIOT0-(PU3NOIOTUYECKUMU
O0COOEHHOCTSIMU O0YyYaroIMXcs MHBAIWJIOB U JIML[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pO-
Bbs, UHJIMBUyaJbHBIMU MPOTPAMMaMU peadMIMTAluu WHBaIUAOB (npu Hanuuuu). [Ipun HEoO-
XOJIMMOCTH OCYILECTBIISIETCS JOMOJIHUTEIbHAS MOAJEPKKA IIPENoAaBaHUs ThIOTOPAaMH, IICHUXO-
JIoTaMH, COIIMAIbHBIMU paOOTHUKAMU, TPOIIECIIIMMHU MTOJATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu MunoOpHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnojaraeTcsi UCHOIb30BaTh COIMAIbHO-AKTHUBHBIC U pe-
(beKCUBHBIE METOJIBI 00YUYEHUSI, TEXHOJIOTHH COIMOKYJIBTYPHOU peabMIMTAlUK C LETbI0 OKa3a-
HUS NOMOILY B YCTaHOBJIEHUU TOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C IPYITMMU CTYIECH-
TaMH, CO3JJaHUN KOM(POPTHOTO MCHUXOJIOTHIECKOTO KIMMaTa B cTyaeHueckoi rpynme. [lonbop u
pa3paboTka y4yeOHBIX MaTepHajoB MPOU3BOAATCSA C YUETOM IPEOCTABICHUs MaTepuana B pas-
JUYHBIX (OpMax: ayAHalbHOM, BHU3YyalbHOM, C HCIOJB30BAaHUEM CIELMAJIbHBIX TEXHUYECKHX
CPeACTB U MH(POPMAITMOHHBIX CUCTEM.

OcBoenne nucuuruiMHbl gunamMu ¢ OB3 ocymiecTBisercss ¢ HCMOJIB30BAHUEM CPENICTB
00y4yeHHsI OOIIEro M CIEeUUalbHOTO Ha3HaYeHUs (IEPCOHAIBHOTO M KOJUIEKTUBHOTO HCIIOJIB30-
BaHus). MarepualbHO-TEXHUYECKOE OOecliedeHre npeaycMaTpuBaeT NpUCIOCOOIeHUE ayUuTo-
puii k Hyxaam i ¢ OB3.

®opma NpoBEACHUs ATTECTALMM JUIsl CTYAEHTOB-UHBAINIOB YCTAaHABIMBAECTCS C YYETOM
WHIUBUIYAJIbHBIX TICHX0(pU3NUYecKux ocobeHHocten. s cryaentos ¢ OB3 nmpexycmarpuBaet-
cs1 TocTymHas popma Mpe1oCTaBIeHUs 3a1aHUH OLIEHOUHBIX CPE/ICTB, @ UMEHHO:

* B TIEYaTHOW WM DJIEKTPOHHOM ¢(opme (s JUL € HapyUIEHUSIMH OIOPHO-
JBUTATENLHOTO almapaTta);

* B IIe4aTHOM (hopMe W SJIEKTPOHHOM (opMe C YBETUUEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (151 JIUI] C HAPYILIEHUSIMH CIIyXa, peuH, 3peHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCAYX (IUIsl JIUI] C HApYIICHUSIMH 3PEHUs).

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMUYMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TpOJIbHBIE BONPOCHL. JIJi TakUX CTYAEHTOB IpeaycMaTpuBaeTcs JOCTyMHas ¢popMma IpeaocTaB-
JIEHUs OTBETOB HA 3a/1aHus, @ UMEHHO:

- IMCbMEHHO Ha OyMare WM HabOpOM OTBETOB HAa KOMIIBIOTEPE (ISl JIUI] C HAPYLICHU -
MU CllyXa, peun);

- BHIOOPOM OTBETa U3 BO3MOYKHBIX BAPHAHTOB C MCIOIb30BAaHUEM YCIYT aCCUCTEHTa (IS
JUI C HAPYLIEHUSIMUA ONTOPHO-ABUTATENILHOIO aIlapaTa);
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* YCTHO (IU1s1 JIULI C HAPYILIEHUSAMH 3PEHUS], OTIOPHO-IBUTATEIBHOTO anmnapara).
[Tpu HEOOXOIUMOCTH ISl OOYUAIONINXCSl ¢ MHBATMIHOCTHIO MPOIEAypa OICHUBAHUS pe-
3yJAbTAaTOB O0OYYEHUSI MOXKET MPOBOJAUTHCS B HECKOJIBKO HTAIOB.
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[Ipunoxenue 1

®OHJ OLIEHOYHbLIX CPEJICTB!
0 JUCIUILINHE

MeToabl HCcCIeT0BAHUS MAaTECPHAJIO0OB U IIPOHECCOB

Hanpanenune noarotoBku 22.03.01 Mamepuanoseoenue u mexHoaio2uu Mamepuaios
Hanpasnennocts (mpoduis) Mamepuanosedenue 6 mawunocmpoenuu
00pa3oBaTeNbHOI MPOrpaMMbl
KBanudukarus BeIMyCKHUKA bakanasp
['ox Hayasia NOArOTOBKU 2021
(no yuebHomy niamy)
dopma o0yueHHs OuHas
TexHomnorust 00yueHust MPaoUYUOHHAS
Kypc Cemectp TpyrnoeMKoCTb, 3.€.
3 56 10

Bun npomexyTouHol arrecranuu

O6CCHC‘II/IBaIOH_ICC noapa3acJICHUC

3auem c oyenkoul. 3auem ¢ oyenkou Kagpeopa "MTHM - Mamepuanosedenue u

MEXHOJI02UAl HOBbIX MAmMepualoe

' B mannom MPUJIOKEHUHN TIPEJICTABIEHBI TUIIOBBIE OLEHOYHbIE CpeACTBA. [IOJMHBIA KOMIUJIEKT
OIICHOYHBIX CPEJICTB, BKIIOYAIOIINI BCE BAPUAHTHI 33/IaHHH (T€CTOB, KOHTPOJBHBIX padoOT U Ip.),
npeyiaraeMbIX 00yJaroemMycs, XpaHuTcs Ha kadenpe B OyMakHOM H JIEKTPOHHOM BH/IE.
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1 IlepedyeHb MJIAHMPYEMBbIX Pe3yJbTATOB 00yUeHHS MO TUCHHUILINHE (MOAYJIIO),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMH pe3y/IbTaTaMHi 00pa30BaTeIbHOM NPOrpaMMbl

Ta6mmma 1 —KomMneTeHIIny 1 HHANKATOPHI UX JTOCTHIKCHUS

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHIINU

I/IHI[I/IKaTOpBI JOCTHIXCHUA

YHuBepcaibHbIe

[Tnanupyemsble pe3ynbTaThl 00y-
YEHUS M0 AUCIUIUINHE

YK

O6menpodeccuoHaabHbIE

OIIK-5 Cnocoben
peniaTh Hay4yHO-
HCCIICA0BATCIILCKUE
3a/1auu MpH OCY-
IIECTBJICHUU TIPO-
(dbeccuoHaNbHOM J1es-
TEJIbHOCTH C IIPUMeE-
HEHHEM COBpPEMEH-
HBIX HH()OpPMAIHOH-
HBIX TEXHOJIOTHUH U
MPUKJIAHBIX amTa-
paTHO-TIPOTPAMMHBIX
CpenCTB

ITIK

OIIK-5.1 3naet coBpeMEHHbIE Me-
TOJIBI MCCIIEIOBAHMS B 001aCTH Ma-
TEPHUATIOBEICHUS U TEXHOJIOTUU Ma-
TEPUAJIOB, TIPEJICTABICHUS PE3YIIb-
TaTOB BBIITOJIHEHHOH pabOThI

OIIK-5.2 YMeeT cTaBUTh 33124 HC-
CJICIOBAHMS, CHCTEMATH3UPOBATh U
0000111aTh JOCTUKEHUS B 00JIaCTH
MaTEePUAIOBEICHUSA U TEXHOJOTHH
MaTEPUAJIOB U CMEKHBIX 00JIACTIX

OIIK-5.3 Biageer HaBbIKAMU aHa-
Jn3a pe3yabTaToOB HAyYHOTO HUCCIIe-
JIOBaHUS

ITpodeccuonanbhble

3HaTh U3HYECKUE METOIBI HC-
CJIeIOBaHMS MaTEPUAJIOB U TIO-
KPBITHI

YMeTb NPOBOAUTH pacUET ypaB-
HEHUI LIUKJINYECKON JOJrOBEY-
HocTu (nuarpamma Bemnepa) no
pe3ynbTaTam 3KCIEePUMEHTab-
HEBIX HUCCJIEIOBAaHUMI

BrnaneTs HaBBEIKAMU OLICHUBAHMS
MEXaHUYECKOW MPOYHOCTH pa3-
pabaThIBa€MbIX KOHCTPYKIIUN

Tab6numa 2 — [TaciopT ¢oHIa OIEHOYHBIX CPEICTB

KouTtposmpyemsie ®opmupyemass | HammeHnoBanue
pa3aeJibl (TeMbl) KOMIIeTEeHI U OLIEHOYHOI0 IokasaTenu OLEeHKHU
AMCUUIIMHBI cpeacTsa
OIIK-5 Criocoben CriocoOHOCTh OPUEHTHUPOBATH-
Homenknarypa Texanye- penath Hay4HO- Csl B HOMEHKJIAType MaIllnHO-
CKHMX MaTepHaJloB B Malllu- | uccienoBaTenbekue | JlabopartopHas CTPOMTEINILHBIX MAaTEPHAIIOB,
HOCTPOEHUU, X CTPYKTYpa | 3a/a4M MPH OCY- pabora 1, 2 YMEHHE UYTEHUS UX CTPYKTYPhI
Y OCHOBHBIE CBOMCTBA IIECTBJIEHUH TIPO- Y 3HaHHUS OCHOBHBIX CBOMCTB
(eccroHanbHOM MaTepHajoB
®dusnyeckre METOIbI UCcie- | JACSTSIbHOCTH C
[TpaBUIILHOCTD BBITIOJTHEHHS
)IOBaHI/?[ MaTepHasoB U M0- | PUMEHEHUEM CO- PI'P saxanus
KPBITHI BPEMEHHBIX UH-
(opMaIMOHHBIX KTP [TpaBUIBHOCTH BBINOTHEHHS
TEXHOJIOTUM U MpHU- 3aJIaHUs
KJIAJHBIX anmapar- YMeHnue npoBoAUThH MUKPO-
Jlaboparopnas .
OCHOBBI MEKPOCKOIIUH HO-TIPOTPaMMHBIX patota 3, 4 CKOIIMYECKHUIT aHAIIN3 CTPYK-
CpencTB ’ TYpbl MaTEpUaJIOB
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MCTO}IBI HCCIICOOBAaHMA Ma-

3aueT ¢ orienkor | [TosHOTa OTBETA
TEPHAJIOB M ITPOIECCOB

MeTtonp! ncciaeqoBaHUS Ma-

3auer ¢ orienkoii | [TosrHOTA OTBETA
TEPHUAJIOB U MTPOIECCOB

2 MeToauvecKue MaTepuaJibl, ONpeaeasaoiue Npoueaypbl OleHUBAHUA 3HAHUA, YMEHUI,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XapaKTepUu3youue npoiuecc popmupoBanus
KOMIIeTeHIM

Meroauueckue Marepualibl, ONPEAEISIIOUIME NPOLUEAYpPbl OLICHUBAaHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIM) OIBITA AEATEIHHOCTH, MPEJICTABICHBI B BUAE TEXHOJIOTUYECKOW KapThl TUCIHUILIN-

HbI (Tabnuma 3).

Tabmuna 3 — TexHOJNIOTHYECKas KapTa

HaunmenoBanue
Cpoxnu HIkana Kpurepun
OLICHOYHOI'0
BBINOJIHEHUS | OLCHUBAHUSA OLICHMBAHUSA
cpeacTBa

5, 6 cemecTp
Ilpomesrcymounas ammecmauyus 6 hopme umoz208as oueHKa

1 PTP B Teuenne 5 GamnoB 5 6annos - cmyoenm npasuibHo GbINOJI-
ceMecTpa HU npakmuyeckoe 3aoawnue. Ilokazan
OMIUYHBLE 3HAHUS 8 PAMKAX OC80EHHO-
20 yuebHo20 mamepuaa.

4 Gaa - cmyoenm 8blNOIHUL NPAKMU-
yeckoe 3a0anue ¢ HebOIbUUMU HemOoY-
Hocmamu. Tlokazan xopowue 3uanus 6
PAMKAX 0CBOEHHO20 Y4eOH020 Mame-
puana.

3 banna - cmyoenm 8blnOHUL NPAKMU-
yeckoe 3adanue ¢ CyujecmeeHHbLMu
Hemounocmsamu. [loxazan yooeniemeo-
pumenbHvle 3HAHUS 8 PAMKAX OCBOEH-
HO20 y4uebHO20 Mamepuaa.

2 Gaia - npu 8bINOIHEHUU NpaKmuye-
CK020 3a0aHUsT CMYOEeHm NPOOeMOH-
CMpUpo8al HedOCMAMOUHbILL YPOBEHb

3HAHUI.
0 6annos — 3a0anue He GbINOJIHEHO.
2 JlaGoparopHas pa- | B Teuenue 5 Gannos 5 6annos - cmyoenm npasuibHO 8bINOI-
Gora 1 cemecTpa Hun npakmuyeckoe 3aoanue. Ilokazan

o TeMe Nel
OMJIUYHbBLE YMEHUS 8 PAMKAX OCB0EHHO-

20 yuebHo20 Mmamepuada.

4 Gana - cmyoenm 6blNOIHUL NPAKMU-
yeckoe 3adanue ¢ HebOTbUUMU HemOoY-
Hocmamu. Ilokazan xopowiue ymenus 6
PAMKAX 0CBOEHHO20 Y4eOHO20 Mame-
puana.

3 banna - cmyoeHm 8blNOJIHUL NPAKMU-
yeckoe 3adanue ¢ cyujecmeenHblMu
Hemounocmamu. [loxazan yooeiemeo-
pumeinbHble YMEHUs. 8 DAMKAX OCB0EH-
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HanmenoBanue
OILIEHOYHOI'0
cpeacTBa

Cpoxu
BBINOJIHEHHSA

HIxana
OLICHUBAHUSA

Kpurepun
OlleHHBAHUS

HO20 yuebH020 Mamepuand.

2 Gaa - npu 8bINOJHEHUU NpaKmuye-
CK020 3a0aHUsL CMYOEeHM NPOOEeMOH-
CMpupos8al HeOOCMamoyHblll ypOGeHb
VYMeHUU.

0 6bannos — 3a0anue He 8bINOJIHEHO.

w

JlaGoparopnas
oora 2
1o Teme Ne2

pa-

B Teuenue
cemecTpa

5 Oaiu1oB

5 bannos - cmyoenm npasuibHO 8bIN0JI-
HUI npakmuveckoe 3aoanue. Iloxasan
OMIUYHbBIE 3HAHUS 8 PAMKAX OCB0EHHO-
20 yuebH020 Mmamepuaa.

4 Ganna - cmyoeHm 8bINOJHUL NPAKMU-
yeckoe 3a0anue ¢ HebOIbUUMU HEMOU-
nocmsamu. Ilokazan xopoutue 3Hanus 8
PAMKAX 0CBOEHHO20 Y4ebH020 Mame-
puana.

3 banna - cmyoenm 8blnOHUL NPAKMU-
yeckoe 3a0anue ¢ CyuecmeeHHbIMU
nemounocmsamu. Ilokazan yooenemeo-
pumeinbHble 3HAHUSL 8 PAMKAX 0CB0EH-
HO20 yuebH020 Mamepuaa.

2 Gaia - npu 8bINOJIHEHUU NPAKMUYe-
CK020 3a0aHUsT CMYOEeHM NPOOEeMOH-
CMPUpPOBAN HEOOCMAMOYHbLU YPOBEHb
3HaHUtl.

0 6annos — 3a0anue He GbINOJIHEHO.

D

JlabopaTopHas pa-
bora 3 mo Teme
No2

B Teuenue
ceMmecTpa

5 Oaju10B

5 bannos - cmyoenm npasuibHO GbINOI-
Hun 1abopamopuyio pabomy. Iloxazan
OMIUYHBLE 3HAHUSL 8 PAMKAX OCBOEHHO-
20 yuebHo20 Mmamepuaa.

4 Gayuia - cmyoeHm 6blNOJHUIL 1abopa-
MOPHYI0 pabomy ¢ HeOOIbUUMU He-
mounocmsamu. Tloxazan xopowue 3na-
HUSL 8 PAMKAX OCB0EHHO20 Y4eOHO20
mamepuana.

3 banna - cmyoenm 8blnOJIHUIL 1a0O0pa-
MOPHYIO pabomy ¢ CyujecmeeHHbLMU
Hemoyunocmamu. Ilokazan yooeiemeao-
pumenbHble 3HAHUSL 8 PAMKAX 0CBOCH-
HO20 yuebHO020 Mamepuana.

2 6aiia - npu BbINOIHEHUU 1abOpamop-
HOU pabomwvi cmyoeHm npooemMoH-
CMpUpo8al HedOCMAamoyHblll YPOGEeHb
SHAHUU.

0 bannos — 3a0anue He 8bINOIHEHO.

(@3]

JIaGoparopHas pa-
6ota 4 mo Teme
Ne3

B Teuenune
ceMmecTpa

5 Oaju1oB

5 6annos - cmyoenm npasuibHO 8bINOJ-
Hu1 1abopamopryio pabomy. Ilokaszan
OMIUYHBLE 3HAHUS 8 PAMKAX OC80EHHO-
20 yuebH020 Mamepuaa.

4 Gayta - cmyoeHm 8blNOIHUIL 1a00pa-
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HaunmenoBanue
OLeHOUHOTO Cpoxu HIkana Kpurepun
cpencTBa BBINOJIHEHHS] | OLIEHMBAHMS OlleHNBaAHMSI

MOPHYI0 pabomy ¢ HeOOIbUUMU He-
mounocmamu. I[loxazan xopowiue 3Ha-
HUSL 8 PAMKAX OCB0EHHO20 Y4eOHO20
mamepuana.
3 6anna - cmyoenm 8blnoaHUIL 1aO0pa-
MOPHYIO pabomy ¢ cyujecmeeHHbLMU
Hemounocmsamu. [loxazan yoosiemeo-
pumenbHvle 3HAHUS 8 PAMKAX OCBOEH-
H020 yuebHO20 Mamepuaa.
2 Gaa - npu 8bINOIHEHUU 1abopamop-
HOU pabomuvl cmyOeHm NPoOemMoH-
CMpUpo8al HeOOCMAMOUHbIL YPOBEHb
SHAHUU.
0 bannoe — 3a0anue ne 6blNOIHEHO.

Texyiuuit KOHTPOJIb: 25 6asu10B

HUTOI'O: 25 6aJuI0B

Kpurtepuu oneHku pe3yabTaToB 00y4eHHs MO AUCHUILINHE

0 — 64 % oT MakCMMaJIbHO BO3MOXXHOU cyMMbI 0amuioB — O — 29 fannoe - «HEeyqOBIECTBOPH-

TEJIBHO» (HEAOCTATOUHBIA YPOBEHbB JIJIsl IPOMEKYTOYHOM aTTECTAIIUH 110 TUCIUILINHE);

65 — 74 % oT MakcUMaJbHO BO3MOXHOH CyMMbl 0aiioB — 30 — 33 6a106 - «yIOBIETBOPH-

TeIbHOY» (IMTOPOTOBBIM (MUHUMAIBHBIN) YPOBEHB);

75 — 84 % oT MakCUMaIbHO BO3MOKHOUM CyMMBbI 6aiioB — 34- 37 danna - «xopoiioy» (CpeaHuit

YPOBEHB);

85 — 100 % oT MakCcMMaJIbHO BO3MOXKHOW CyMMBI 0a/uioB — 38 — 45 6a1106 - «OTINIHOY (BBI-

COKMI (MaKCUMaJIbHBINA) YPOBEHb).

3 TunoBble KOHTPOJIbHBbIE 32JAHHUS M1 HHbIE MATEPHAJIbI, HE00X0AUMBbIe /ISl OLIEeHKH 3HAHUIA,
YMEHHI, HABBIKOB U (HJIH) ONBITA AeATEJIbHOCTH, XapaKTepu3youiue npouecc GopMupoBaHus
KOMIIETEHI[Uil B X0/1e 0CBOeHHS 00pa30BaTeIbHON NMPOrPpaMMbl

3.1 3apanus I TeKyLIero KOHTPOJIA YCIIeBAeMOCTH

Tema Ne 1 «HoMeHkatypa TEXHUYECKUX MaTEPHAIOB B MATUHOCTPOEHUH, UX CTPYKTYypa U OC-
HOBHBIE CBOMCTBa»

Jlabopamopuasa paooma 1
«IIporao3upoBaHne N3HOCOCTOMKOCTH MaTepuaia

1. }IaﬁTe onpe)leneHI/m TOHATUAM: W3HAIIMBAHUEC, M3HOC, CKOpOCTB HU3HalllUBaHHWs, U3HOCO-
CTONKOCTb.

Kiacc n3HOCOCTONKOCTH.

OcCHOBHBIE METO/IbI ONIPECICHHS U3HOCA JeTallel MallluH U MEXaHU3MOB.

OrneHka M3HOCOCTOMKOCTH 10 U3MEPEHNIO TEXHUYECKHUX NTapaMETPOB MAIlIUHBI.
MuKkpoMeTpopoBaHUE KaK METO/ OLEHKH U3HAITMBAHUS.

BecoBoit MeTO1 OLICHKH M3HOCA.

ook own
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7.  llpuMeHeHWE XMMHYECKOTO aHAIM3a JJIs OMPEICIICHUs CTENEHU MU3HOCA JIeTalei U Mexa-
HU3MOB.

8. IlpuMeHeHHE CHEKTPaTBLHOTO aHAIW3a I U3MEPEHHUS M3HOCA JBUTATENICH BHYTPCHHETO
aHaJM3a.

9.  Mertoa npo¢unorpadpupoBanusi.

10. Meroa HCKYCCTBEHHBIX 0a3.

11. Panuou3oTpoOIHbI METO UHIUKAIIMU MPOIYKTOB U3HOCA.

12. Meroauka pacuéTa UHTCHCUBHOCTU M3HAIIMBAHMS.

Tema Ne 2 «Duznueckue METO/Ibl UCCIEAOBAHMS MATEPUATIOB U MOKPBITHII

Prpr

«DUBNKO-MEXaHNYECKIE UCITBITAHUS MaTCpuruajaIoB»

1.  KakoBbl ¢u3nuecKre MpearnoCchbUIKd METO/1a MOCTPOCHUS TUarpaMMbl HCTHHHBIX HampsiKe-
HUU 110 UCIIBITAHUSIM Ha cKatue?

2.B "yeMm oTiauuMs MalIMHHOW JWarpaMMbl, JUarpamMMbl YCIOBHBIX HAaNpPsOKEHUH U THArpaMMBI
WCTUHHBIX HANPSKEHUN?

3.UeMm oTIMYAIOTCS AMArpaMMbl HCTHHHBIX HANPsDKEHUH, MTOCTPOSHHBIC TIO PE3YJbTaTaM HCIThI-
TaHWUW Ha pacTsHKEHUE U cKkaTtue?

4 Metoauka ornpeaesieHusi OTHOCUTEIBHOTO YAJIMHEHHUS.

5.HcnbiTanust 06pa3ioB ¢ HaJIpe3aMu Ha pacTsKEeHUe.

6.Mcnprtanns Ha n3rud. CriocoObl M3MEpeHust MPOruoda, YCHIIUS TPU HCTIBITAHUSAX Ha U3THO.

Jlabopamopuasa paboma 2

«OnpeneneHI/Ie TeHJ'IO(i)I/ISI/I‘IeCKI/IX CBOMCTB MaTCpUuaJIOB»

Knaccudukanys TepMuuecKux METOJ0B aHAIH3a.

TepmorpaBumerpus u AuddepeHnnanbHbI TEPMUYECKUN aHATIH3.

ITpuMeHeHne MeTOa AT UCCIEJOBAHUS MaTEPHUAIOB.

JuddepennnanbHas CKaHUPYOLIas KaTOpUMETPHs, CXeMa Mpudopa, MIPUMEHEHUE METO/1a.
TennonpoBoAHOCTE METAJUIOB. Y paBHEHHE TEILIONPOBOHOCTH Dyphe.

N3menenne ko3 puiineHTa TenaonpoBoAHOCTH NPH IJIABIEHUN METAIIIOB.

DNeKTpOHHAas TEMJIONPOBOJHOCTh METAIIIOB.

BnusiHue MarHuTHOTO MOJISL Ha JIEKTPOHHYIO TETUIONPOBOAHOCTh METAIUIOB.

N~ WNE

Jlabopamopnas paboma 3
«OrmpeneneHne dMEKTPHUECKUX CBOWCTB MaTEPUaIOB)

®du3nuecKue OCHOBBI BUXPETOKOBOIO METOa ONPEIEIeHUsI KauecTBa TEPMOOOPAOOTKH.
@DaxTopHl, BIUSIOUINE Ha JIEKTPOINPOBOIUMOCTD JeTaleH.

[Topsii0K TOATOTOBKM K paboTe U3MEPHUTENS 3eKTporipoBoanuMoctu B3-17HIL/S.

Iopsimok paboThI o 3aMepy JIEKTPOIIPOBOIUMOCTH U3MEpUTENIEM
BO-17HLI/S.

el N

Tema Ne 2 «OCHOBBI MUKPOCKOIIUN»
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Jlabopamopuasa paboma 4

CTpyKTypHBIE METO/IbI UCCIICIOBAHMS MAaTEPUATIOB U TTOKPBITUIA

1. Hazosure MeTonbl PppakTorpaduyeckoro UCCiae10BaHusI.

2.  KakoBbI OTIMYUTENBHBIE MPU3HAKH XPYITKOTO U3JI0Ma?

3.  O®usnyeckue OCHOBBI ONTUKO-BU3YaTbHOI'O KOHTPOJIS.

4. Yro Takoe MaKpOCKOIIMYECKHI aHammn3?

5.  3agauu MakpoaHaIu3a.

6. Uto Takoe MaKpOCTPYKTypa MeTaya?

7. UYro takoe makponumd? Kak on roroBurcs?

8.  CmocoOsI onpenenenus cepol, Gpochopa, yriepona.

9.  Yro Takoe nmukBanus? Buael TuKBaum.

10. Kornaa B cTrany mosBIsSETCS BOJIOKHUCTOCTH?

11. Yewm ormiimuaercs CIUTOK CIIOKOWHOM CTAJIX OT CTaJIX KUIIALEH?

12. Kakyio cTanb Ha3bIBaIOT CIOKOWHOW, KAaKyI0 KHUITALICH?

13. Bwunasl nedekToB B METAJIaX.

14. Yro Takoe riyOHHa 3aKaJE€HHOTO CJIOS?

15. Kakyro 30Hy MbI Ha3bIBa€M 30HOW TEPMHUUYECKOTO BIHUSHHUS?

16. Kakwue MeToapl H3y4eHHUsI CTPOCHHUS METAJIIOB, KpOME MaKpoaHanu3a, Ber 3HaeTe?

3agaHus 171 TeKylero KOHTPOJIs ycreBaeMoCTH

KtP

1. MeTopl uccienoBaHusl MAKPOCTPYKTYPbl U MUKPOCTPYKTYPBI.

2. IIpocBeuunBaromias MeKTPOHHAS MUKPOCKOTIHS.

3. KoHCTpyKIIMsi MUKPOCKOIIAa ¥ IIPUHIUIIBI €70 PadOTHI.

4. MeTo/1bl MPUTOTOBJICHUSI TOHKHUX (DOJIBT.

5. MukpoaupakinOHHbIH (Ha30BbIi aHATU3.

6. Onpenenenre OpUEHTUPOBKH U PA30PUEHTHUPOBKU KPUCTAIIIIOB.

7. PacTpoBblii 311€KTpOHHBIA MUKpockon (POM).

8. Koncrpykuus POM.

9. ®opmupoBaHKE KOHTpAcTa n300pakenus B POM.

10. Ilpumenenne POM B meTaminoBeeHUN.

11. PEHTreHOCTpYKTYpHBIN aHAJINU3.

12. 3amaun peHTTeHOCTPYKTYPHOTO aHAJIM3a B UCCIEAOBAHUAX U KOHTPOJIE KaueCTBa METAILJIU-
YECKHX MaTE€pHaJIOB.

13. Tlpunnune! qudpakIMOHHBIX METOIOB aHANIU3a U almapaTyphl.

14. Ananu3 azoBoro cocrana.

15. AHanu3 TeKCTYpBHI.

16. PenTreHocneKkTpaibHbIN aHAIN3.

17. MeTonbl UCCleI0BaHUs IOBEPXHOCTEN B METaILIax.

18. SnepHblif ramma-pe3oHaHC.

19. MexaHnnueckue CBOMCTBAa METAJIIOB.

20. Crarnueckue UCTIBITAHUSI METAIITIOB.

21. JlnHaMUYeCKUE UCTIBITAHUSI METAJIIOB.

22. llukyin4yeckre UCIBITAaHUS METAJIOB.

23. UccnenoBaHus TEIUIOBBIX CBOMCTB. DHTAIBINS U TEIIIOEMKOCTD.

24. IIOTHOCTh ¥ TEPMUYECKOE PACIIUPEHHUE.

25. DnexkTpuyecKue CBOMCTBAa. MeToabl N3MEPEHMSI DTIEKTPUUECKUX CBOWCTB.
26. MarauTHble cBOMCTBA. MeTObI U3MEPEHUS MArHUTHBIX CBOMCTB.

277. ®eppoMarHuTHbIE CBOMCTBA U UX U3MEPEHHUSL.

28. MeTtamryprudeckuii KOHTPOJIb Ka4yeCTBa.
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29. OmmOKH HKCIIEpUMEHTA.

30. OCHOBBI 37IEMEHTAPHON TEOPUU OIIHNOOK.

31. Ouenka TOYHOCTH YACTHBIX METOO0B MCCIICIOBAHUSI.

32. MaremaTu4yecKoe BbIpa)KEHUE PE3YJIbTATOB OIbITA.

33. Metoas! onpeaeneHust KO3pUIIMEHTOB SMIUPUIECKUX (opmMyi.
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JIuer perucrpanum usmenenuii k PI1J1

n/n

OcHoBaHUE BHECEHUS
N3MCHCHUA

KomanuectBo
CTpaHMI]
A3MEHEHUS

Ioamnuce
pa3paboTunka

PIIJI
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