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1. HammeHnoBaHue JUCHUININHBI
q)I/IBI/I‘-ICCKI/Ie METOAbBI UCCIICOAOBAHUA

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 04.03.02 Xumus, Gpu3nka u MexaHuKa MaTepruagoB

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs AUCHUILTHHB DPU3HYecKHE METOAbI HCCaeJ0BAHMSA Yy 00yJalonIerocs JOKHBI
OBITH C(HOPMUPOBAHEI CIIETYIOIINE KOMIIETCHIINH:

04.03.02 Xumus, puszrka 1 MEXaHMKA MaTepUaioB (HaMpaBJIeHHOCTH : [IporpamMma mmpororo mpoduis)
OIIK.S Cnocoben o0pabaTpiBaTh, aHATM3UPOBATh, MHTEPIIPETHPOBATH U 0000IATh Pe3yIbTaThI
AKCIIEPUMEHTAJIbHBIX U PACUETHO-TEOPETUUECKUX PadOT B MPo(ecCHOHAIBHOM 1eATEIbHOCTH C
MCIOJIb30BAaHNUEM TEOPETUUYECKUX 3HAHUM U MIPAKTUUYECKUX HABBIKOB PEIICHUS MAaTEMaTHUECKUX U (PU3NUECKUX
3aja4
HNuaukaropsl
OIIK.S5.1 O6pabaThiBacT ¥ aHAIM3UPYET PE3YJIHTATHI IKCIIEPUMEHTATIBHBIX UCCIEA0OBaHNHN, HAOIIOICHUM,
MU3MEpEeHUil B MPOPECCHOHATBHOMN JIeITeTFHOCTH
IIK.1 CniocoOeH BpIOMpPATh U UCHIOIB30BAaTh TEXHUYECKUE CPEACTBA U METO/IbI UCIIBITAHUMN JJIS PEILIECHUS
HAY4YHO-HMCCIIEI0BATENbCKUX 3a/1a4 B TPO(HECCUOHATBLHON 00JIaCTH, IOCTaBIEHHBIX CIEIMAINCTOM Oojee
BBICOKOW KBaNU(UKALIUN
HNuaukaropsl
I1K.1.2 BriGupaet u HCIONIb3yeT TEXHUUYECKUE CPEICTBA K METOIbI HCTIBITaHUH (M3 HaOopa MMEIOLTHXCS)
s pemenus 3aqad HUP, mocraBneHHBIX criennaincToM 6osee BEICOKON KBalU(UKAIUY, TOTOBUT OOBEKTHI
UCCIIEIOBaHMS
ITK.2 Crioco6eH npoBOIUTh, aHATHU3UPOBATh U OQOPMIIATH PE3YyIbTaThl HAYYHBIX HCCIIEI0BAHUN 1O
MOCTABIIEHHOM CIIEIUAINCTOM OoJiee BHICOKOM KBaTU(pUKAIlMU TeMaTUKe, BIaJeeT HaBbIKAMU HCIIOIb30BaHUS
COBPEMEHHOM anmnapaTypbl
Nuagukaropsl
IIK.2.1 OcymiecTBisieT HAyYHO-UCCIIE0BATENHCKHE Pa3pa00TKH 10 MOCTABICHHOM CTICIIMAIMCTOM OoJiee
BBICOKOW KBaJIM(UKALIMK TEMATHKE C UCIIOJIb30BAHUEM COBPEMEHHOM armaparypbl, CAHTE3UPYET (aHAJIU3UPYET)
BEILIECTBA PA3JINYHON MPUPOIBI



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpaBﬂeHm[ MNOATr0TOBKH

04.03.02 Xumus, pu3uka 1 MEXaHUKa MaTepHUajIoB (HAIIPaBICHHOCTb:
[Iporpamma mupokoro npouss)

¢opma o0yuenus

(ak.4ac.)

O4YHast
NeNe TpumecTpoB, 7,8
BbI/ICJICHHBIX 1JIS1 U3y4YeHUS
AUCHMILINHBI
O0beM AUCIHUILIMHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 56
npenoaaBartesieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JeKIUOHHBIX 28
3aHATHI
IIpoBenenue Jad0paTOPHBIX 28
padoT, 3aHATHI 1O
HHOCTPAHHOMY SI3BIKY
CamocrosiTesibHas padoTa 88

@®opMBbI TEKyl1ero KOHTPOJIS

3amuiiaeMoe KOHTPOJIbHOE MeporpusiTie (2)
HtoroBoe koHTposnbHOE Meponpustue (1)
[TucebmenHO€ KOHTpOJIBHOE MeponpusTue (3)

DopMbI IPOMEKYTOUHOM

3auer (7 TpumecTp)

aTTeCTAalluH

Ok3ameH (8 TpumecTp)




5. AHHOTHpOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

du3nvecKkue MeToAbl HccaeA0BaAHUS (4acTh 1)
OCHOBHBIMU 33/1a4aMH OCBOCHHS JUCHUTUINHBI « DU3HUECKUE METOABI HCCIIEIOBAHUS SBISIOTCS:
- IOJTyYSHHE M 3aKPEIUICHUE TEOPETHUECKUX U MPAKTUUECKUX 3HAHUHN B 00JIaCTH (PU3HYECKUX U
(U3UKO-XUMHYIECKUX SIBICHUH M MPOIIECCOB, JIEKAIIIX B OCHOBE HANOOJIee BAYKHBIX METO/JOB HCCIICIOBAHUS
COCTaBa, CTPYKTYPHI U CBOICTB MaTepHaIOB U MMOKPBITHIA, SBICHHUH B HUX;
- MOHMMAaHKE NMPUHLUIIOB YCTPONUCTBA U pabOTHI THUIIOBBIX MPUOOPOB U MOATOTOBKH 00pa3IoB, 00pabOTKU U
aHaJM3a PETUCTPUPYEMBIX XaPaKTEPUCTUK U UCTOYHUKOB BO3MOXKHBIX OIIUOOK, OMPEeNICHHs] TOUHOCTH
HKCTIEPUMEHTOB U MX OIPaHUYCHUIA;
- IpUOOpEeTEeHNE 3HaHUH U HaBBIKOB I10 OIIEHKE BO3MOKHOCTEH METOJIOB M MX MPAKTHYECKOMY HCIOIb30BAaHHIO
B HCCIIEIOBAaHUH MaTEPHAJIOB U TIOKPBITUI pa3IMyHON IPUPOIBI, IPOLIECCOB U SBICHUH B HUX;
- pa3BUTHE CIIOCOOHOCTH Y CTYJICHTOB IPUMEHSATH TIOJTYYECHHBIC 3HAHUS MTPH BHITIOJTHEHUH
HAay4HO-UCCIIEJ0BATEIbCKUX PA0OT.

BBenenne. O0mas kiaaccupurkanus MeTOA0B AHAJIN3A MOBEPXHOCTH MaTepuaaoB. O01mme BOPochl
BU3YAJIU3AIUH CTPYKTYPbI MAaTePUAIOB U AHAJIUTHYECKHX XapakTepucTuk. Ilpoueaypa noaroroBku
MaTepHAJIOB K UCCJIeIOBAHUSM.

Bo BBeneHn# nmpuBOAMTCS 00IIask KiacCu(pUKAIs METOIOB aHAINM3a TOBEPXHOCTH MaTEPHAJIOB.
PaccmaTpuBaroTcs Omirie BOIPOCHl BU3yalu3alluu CTPYKTYPhl MATEPUAIOB U aHATUTHUYECKUX XapaKTEPUCTHK.
JleTanpHO ONMUCHIBAETCS MPOIEAypa MOATOTOBKA MaTEPHAIOB K HccleAoBaHUAM (LT OBaHUE, TOJIUPOBAHUE,
TpasieHue). [IpuBoanutcs penentypa TpaBUTENEH Uil pa3IMYHbIX METAJJIOB.

MeTtoabl Mukpockonuu. Onruyeckass MUKPOCKONNS. YBeJIMUYeHHe N300pakeHns U pa3pelamas
cnocoOHoCcTh. [IpuHIMNINAIBLHBIE CXeMbl MeTaLJI0rpaduIecKnX MUKPOCKONOB. Oco0eHHOCTH
noAroroBku oopasuos. [lonyuyaemass unpopmanus.

PaccmaTpuBaroTcst MeTO/IBI ONITHYECKON MUKpockomuu. [IpuBoInuTCS yeTpoicTBO, OJIOK-CXeMa
MeTaiorpadguueckoro Mukpockomna. Odcyxnarorces cnenuduueckue MeToIbl CBETOBON MUKPOCKOIIHH
(cBETIIONOIBHOE M TEMHOMOJIBHOE OCBEIICHUE, UCCIICA0OBAHHIE B MOJSIPU30BAHHOM CBETE, METO.T (ha30BOTO
KOHTpAacTa u Jp.).

DJleKTPOHHAs1 MUKPOcKonusa. O0mue acneKThl 3J1eKTPOHHON onTUuKH. B3anMoeiicTBHe 3/1eKTPOHOB
¢ oopasuom. [lepBuuHble, BTOPUYHBbIE U 00PATHO paccesiHHbIE JIeKTPOHbI. OKe-2JIeKTPOHBI U
PEHTTeHOBCKOE H3JIy4YeHHue.
W3znaratoTcst OCHOBBI Pa3IMYHBIX BUAOB AJIEKTPOHHON MHKPOCKOIIUHU. AHATH3UPYIOTCS (P PeKTsl,
BO3HHKAIOUIUC MIpU BBaI/IMOJIGI\/'ICTBI/II/I OJICKTPOHOB ¢ MCTAJUIMYCCKUM 06pa3u0M. JlaeTCSI IIOHATHUEC O IICPBUYHBIX,
BTOPUYHBIX U 0OPAaTHO pacCesTHHBIX dNEKTPoHaX, OxKe-3TeKTPOHaX.

TpaHCcMHCCHOHHASA YJIEKTPOHHAsE MUKPOcKonus. {uppakuus 3j1ekTponos. Ilonyyenue
TIOM-u3zoopaxenusi. Ycrpoiicteo TIM. [loaroroska o0pa3uoB u nojsyuyaemasi nHgpopmanus.
W3nararoTcst OCHOBBI TPAHCMUCCUOHHOM 3JIEKTPOHHOM MuKpockomnuu. [IpuBogurcs ycrpoiictso TOM,
paccMaTpuBaeTCs MPUHIUN €ro paboThl. [leTanbHo U3aratoTcsi CocoObl MOATOTOBKU 00pa3IoB (MIPSMOI,
MOJyIPSMOM, KOCBEHHBIM METO/bI) U TUIIBI MOJIy4aeMOi HH()OPMAIIUH.

Cranupyomas 3J1eKTPOHHAS MUKPOcKonus. Buzyanu3zanns BTOPUYHBIX 3JI€KTPOHOB M 3JIeKTPOHOB
oopaTHoro paccesinus. [lonyuenue CIM-uzoopaxenus. Ycrpoiicteo COM. IMoaroroBka o0pa3mnos u
nouay4yaemas uipopmauus. ®pakrorpadus. MUKpPOPEHTreHOCTIEKTPAJIbLHbIH AHAJIU3.

N3naratotcst OCHOBBI CKaHUPYIOIIEH (PacTpOBOI) JIEKTPOHHON MUKpockonuu. OObscHseTCs 3P ekt
BHU3YaJIM3al[ii BTOPUYHBIX IEKTPOHOB U AJIEKTPOHOB 00paTHOTO paccesiHusl. PaccMaTpuBaroTCs CiocoObI
nonyuyeruss COM-u3o0paxenus. M3naraercs ycrpoiictBo COM. OnuchiBaioTCs pa3iudHble COCOOBI



MMOATOTOBKH 00Pa3IoB U mosrydaemasi uHpopManus. FM3aararorcss ocHOBBI (hpakTorpaduu (Hayku 00 u3iomax).
JlaroTcst OCHOBBI MUKPOPEHTT€HOCTIEKTPAIBLHOTO aHanu3a. M3nararoTcs MpuHIMIB PabOTHl pa3IuIHBIX
MUKPOPEHTI€HOCTICKTPATBHBIX aHAITH3aTOPOB.

Cxanupyomme 30H10Bble MeTO/1bl. CKaHUPYIOIIAasl TYHHeJbHAsi MUKPOCKONNS. ATOMHO-CHJIOBas
MHUKPOCKONHSL. Y CTPOHCTBO NPUOOPOB U MoJiyyaemMasi MH(popMaus.
M3mararoTcst OCHOBBI PA3JIMYHBIX CKAHUPYIOIIUX 30HIOBBIX METOAOB. J[€TaabHO pacCMaTPUBAOTCSI OCHOBBI
CKaHHUPYIOUIEH TYHHEIbHOM MUKPOCKOIHNH, YCTPOHCTBO MUKPOCKOIIOB U MPUHIIMII UX paboTsl. [leTanbHo
paccMaTpuBarOTCsS OCHOBBI aTOMHO-CHJIOBOM MUKpOCKONMH. M3maraeTcst ycTpoicTBO IprOOPOB U MotydaeMast
nHpopManus.

MeToabl 3JIEKTPOHHOI cniekTpockonun. O0mmii 0030p. Oxke-3/IeKTPOHHAS CIEKTPOCKONHUSA.
PentrenoBckasi poTod/ieKTPOHHAS CIEKTPOCKONUSA. YabTpaduosieToBas (POTOITEKTPOHHAS
cneKkTpockonus. CrneKTpocKonus HelTpajau3anuu MoHOB. J{ndpakuus MeaTeHHBIX 3JIeKTPOHOB.
[TpuBouTCS OOIIHIA 0630p METOIOB IEKTPOHHOM criekTpockonuu (auarpamma [Iporicra). JleransHO
AHATM3UPYIOTCS OTNIETBHBIC METOIbI JIEKTPOHHOM CIIEKTPOCKOINH, HAanOoJIee MHPOKO MTPUMEHSIEMBIE B
XUMHUYECKUX uccienoBanusx (Oke-3IeKTpOHHAs CIIEKTPOCKOIHUS, PEHTTEHOBCKas (POTOAIEKTPOHHAS
CHEKTPOCKOMUS, YAbTpaduoneToBasi GoTOdIEKTPOHHAS CIIEKTPOCKOINS, CIEKTPOCKOMUS HENTpaIu3aun
WOHOB, TU(PPAKIUS MEIJIEHHBIX 3JIEKTPOHOB U Jip.). [I[puBOASTCS TpUMEPHI yCTPONUCTBA anmapaTyphl U
noJryyaeMoil nHpopmanuu

du3uvyecKue MeToAbl UCCIeI0BAHNUSA (YACTh 2)
OCHOBHBIMU 3a7]auaMi U3y4EHUs AUCIUILIIUHBI "dU3ndecKre MEeTOIbl HCCIeI0BaHus. PEHTTeHOCTPYKTYPHBIN
aHanu3" SBISIOTCA
- TIOJy4eHHeE 3HaHUK 00 OCHOBAaX PEHTTCHOCTPYKTYpPHOTO (ha30BOTO aHAIM3a KaK OAHOTO M3 Haubosee
BOCTPEOOBAHHBIX METO/I0B U3YUEHHUS MaTepUasoB;
00 ycTpoiicTBe U MPUHIMIAX PabOThl PEHTTEHOBCKUX TU(GPAKTOMETPOB, a TAKkKe O BO3MOKHOCTSIX
Ka4eCTBEHHOI'0 ¥ KOJIMYECTBEHHOI0 PEHTIeHO(a30BOr0 aHAIN3a.
- IPUMEHEHHNE TEOPETUUECKOTO COEPKAHNS JUCIUILINHBL, IPEACTABICHUN O KPUCTAIUIMUECKON CTPYKTYpE,
(a30BOM M XUMHUYECKOM COCTaBE B IIPAKTHKE PELIEHUS J1abopaTOPHBIX 3aau (JlabopaTopHbIEe pabOThI).

PenTreHocTtpykrypHblii aHain3. CieKTp peHTIeHOBCKOI0 U3JIy4YeHusl.
Benenune. CBoiicTBa peHTT€HOBCKUX JIyUeid, NX mpenomiieHue, nudpakuus. [Ipenmer u MeToab
PEHTTEHOCTPYKTYPHOT0 aHanu3a. [IpuMeHeHne peHTreHOBCKUX JIyuell. PEHTT€HOBCKOE U3IyUEHHUE U €r0
cnektp. JluneiuaTsiii cnektp. Xapakrepuctudeckuil cektp. CriiomHoi criektp. Beibop anona.@unbTpsl.
[Tornomenne peHTreHOBCKUX JIyUe MPU MPOXO0KICHUHN Yepe3 BelecTBO. KOrepeHTHOe U HEKOT€PEHTHOE
paccesiHue. JIMHEHHBIA 1 MacCOBBIA KO PHUITMEHTHI TOTIomEeHNs. BBIOOp H3ITydeHUs U eTo
MoHoxpomatuzauus. Ka u KB usnyyenus.

B3aumMojaeiicTBHe PEHTI€eHOBCKHX JIy4el ¢ BelecTBOM. Y paBHenue Byabsga-bparra.
VYpasaenne Bynnda-bparra. BzaumoaelicTBre peHTT€HOBCKHX JTy4el ¢ BEIIECTBOM. 3aKOH OcTIabIeHUs
MHTEHCUBHOCTU PEHTTEHOBCKUX JIyuel, MaccoBbI KOapduiueHT ociaadnaeHus. Ciioil moJI0BUHHOTO
ocnabneHus. MicTuHHOE aTOMHOE TIOTJIOIIEHHE PEHTICHOBCKUX JTydeld. CeJIeKTUBHO MOTIONIAtonui GUiIbTp
PEHTTEHOBCKOT0 U3Iy4eHMsl. PaccesHue peHTreHOBCKOIO U3IyUYeHUs.

Pentrenosckue nudgpakromerpol. Buabl cbeMKH U THIIBI (DOKYCHPOBKH.
Bo3nukHoBeHHE MHTEPPEPEHIIMOHHBIX KOHYCOB IIPH CheMKE Ha OTpakeHHe. PeHTreHoBCKue Tu(ppPaKTOMETPHI.
Cxema (okycupoBku 1o bparry-bpenrtano. laterpansHas HHTEHCUBHOCTh TU(PPAKITMOHHBIX MAKCHUMYMOB.
MHoxuTEe HHTCHCUBHOCTH. CTPYKTYpPHBINH MHOKUTENH ((haKTOP), MHOKHUTEIH OBTOPSEMOCTH (akTop),



YTJIOBOM MHOKHUTENH ((hakTop), a0COpOIMOHHBIN MHOXKHTEID ((HaKTOp), TETUIOBOH MHOXKHTEIb, 3aKOHBI
MoracaHusl.

OcHOBHBbIE METObI PEHTI€HOCTPYKTYPHOI0 aHAIN3A.
CyTb, OCHOBHBIE IPEUMYIIIECTBA M HEJOCTATKH, a TAKXKe 00JacTh IPUMEHEHHUS CIEIYIOUINX METOJIOB
PEHTTEHOCTPYKTYPHOTO aHAJIN3a:
1) Mertop Jlayn.
2) Meton BpaleHusl.
3) Meroa mopomiKoB.

KauecTBeHHBIN U KOJUYECTBEHHBIN PeHTreHo(a30BbIi aHAIN3.
OmpeneneHue TUIA U pa3Mepa MIEMEHTAPHOHN STYEHKHN KPUCTATUNYECKOM pemeTku. KadecTBeHHbII
pentreHoda3oBblii aHanu3. KoaudyecTBeHHBIN peHTreHo(a30Bbli aHamu3. MHaunupoBanue audpakrorpamm,
BBISIBJICHHE CUHTOHUU. [lorpenHocTy B onpeAeieHuu mapaMeTpa peeTkd KyOnuecKoro
KpHCTaJIA.

OmnpenesieHne HANPSAKEHUH METO0M PEHTIEHOCTPYKTYPHOI'0 aHAIM3A.
PaccmarprBaeTcst BO3MOKHOCTD MCIIOIB30BAHNS METOIOB PEHTIC€HOCTPYKTYPHOI'O aHAJIN3a JJIs OIIPEIEIICHUS
BHYTPEHHUX HAIIPSHKEHUH B METaJlIax,
kinaccupukanus Hanpspkenuit (Hanpsbxenus I, 11 u 11 popa), a Taxoke aHATM3UPYIOTCS U3MEHEHUS B
pEHTreHorpammax, KOTOpble BO3HUKAIOT BCIEACTBUE BOSHUKHOBEHUSI HAIIPSDHKEHUN B CTPYKTypE MaTepHaIa.

HTorosoe KOHTPOJIBLHOE MepONIPUATHE
[IpoBoaHTCS UTOrOBOE KOHTPOJIIBHOE MEPOIIPUSTHE.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. [lepeyeHb OCHOBHOM M IONOJHUTEIbHON YUeOHOM JIUTEPATYPbI
OcHoBHas:

1. lllenn A. b. ®usnyeckne MeTO I HCCIEA0BaHUH (MeTaITOTpadus, ICKTPOHHASI MUKPOCKOTIHS,
AJIEKTPOHHAs CTIeKTpockomus ):yueoHoe mocooue/A. b. llenn.-I1epmp,2008, ISBN 978-5-7944-1174-4.-108..-
bubnuorp. B KoHIIE TIaB

2. llleun A. b. CieKTpOCKOMUYECKHE METO/IbI aHATN3a TOBEPXHOCTH TBEP/IBIX Tell (TeOpHsl):yaeOHO-
metonudeckoe mocodue/A. b. llleun.-Ilepmp,2007, ISBN 5-7944-0802-2.-36.-bubnuorp.: c. 36

3. ®unumonoBa, H. 1. Mertoap! a1eKTpoHHON MUKpOcKomuu : yueOnoe nocodue / H. 1. dunumonosa, A. A.
Benuuxo, H. E. ®aneeBa. — HoBocubupck : Cubupckuii rocyjapCcTBEHHBIM YHUBEPCUTET TEIEKOMMYHHUKAIUN
u uapopmatku, 2016. — 61 c. — ISBN 2227-8397. — TekcT : 37€KTPOHHBIH // DNEKTPOHHO-OMOIMOTEYHAS
cucrema IPR BOOKS : [caiiT]. http://www.iprbookshop.ru/69545.html

4. Knapk, 3. P. Mukpockonuieckue METOIbl UCCIIeI0BaHMs MaTepualioB : MoHorpadwus / J. P. Kmapk, K. H.
D6epxapa. — Mockaa : Texnocdepa, 2007. — 376 ¢. — ISBN 978-5-94836-121-5. — TekcT : 37eKTPOHHBIH //
OnexTpoHHO-0MbMMoTeyHas cucrema [PR BOOKS : [caiir]. http://www.iprbookshop.ru/12728

JlonmosHuTeIbHAS:

1. ITanoBa T. B. CoBpeMeHHbIE METObI UCCIIEA0OBAHUS BEUIECTBA. DJIEKTPOHHAS U ONTUYECKAs
Mukpockomus: Yaeonoe nocodue/I[Tanosa T. B..-Omck:OMckuii rocy1apcTBeHHbIN YHUBEpCUTET UM. D.M.
HoctoeBckoro,2016, ISBN 978-5-7779-2052-2.-80. http://www.iprbookshop.ru/60748.html

2. Gunumonosa, H. Y. Metos! nccneqoBaHus MUKPOAJIEKTPOHHBIX U HAHOAJIEKTPOHHBIX MAaTEPUATIOB U
ctpyktyp. Ckanupytromas 30H10Bass MUKpockomnus. YacTs I : yaebnoe mocodue / H. 1. dunmumonosa, b. b.
KonbiioB. — HoBocubupck : HoBocuOupckuii rocy1apcTBeHHBIN TeXHHUeCKuil yHuBepcutet, 2013. — 134 ¢.
— ISBN 978-5-7782-2158-1. — TexkcT : anekTpoHHbIH // DnekTtpoHHo-0nbnroreynas cucrema IPR BOOKS :
[caiiT]. http://www.iprbookshop.ru/45104.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

[Ipu ocBOEHUYU JUCHUILIMHBI UCIIOJIB30BAHUE PECYPCOB ceTH VIHTEpHET HE MPEeyCMOTPEHO.

10. Ilepeuyenb MHGOPMANIMOHHBIX TEXHOJIOTHIA, HCTIOJIb3yeMbIX NP OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 IpoLecca Mo JMCHUILJINHE

OO0pazoBartenbHBIH MpoIece 1Mo JucHuIuTnHe Pu3ndeckne MeToAbl HCCIeJOBAHMS IIPEAOaracT
HCTIONIb30BAHUE CIIEAYIOIIETO TPOrPAMMHOTO 00ecTiedeH s 1 HH(OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
MPE3CHTAIlMOHHBIE MaTePUAIbI (CIalIbI TI0 TEMaM JIEKIIMOHHBIX M MPAKTUIECKUX 3aHITHH ),

JIOCTYM B pexxuMe on-line B DnekTpoHHYI0 6ubnuoreunyto cucremy (ObC);
JOCTYII B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHON Cpe/ly YHUBEPCUTETA,
TECTHPOBAHUE

[Ipu ocBOeHMM MaTepuaa 1 BHITIOTHEHUS 3aJaHH 10 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIb30BaHUE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu QUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHITHI B PEXKMME OHJIAH MOTYT
UCTIOJIh30BaThCS:

cucteMa BuIeoOKoH(pepeHIIcBsI3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJJuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJ1 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMOM AJIs1 OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NPoLecca M0 AUCHHILIHHE

1. JIekinoHHBIE 3aHATHS: AYIUTOPHS, OCHAILIEHHAS TIPE3eHTAlMOHHON TEXHUKOH (MPOEKTOP, SKPaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€ecIieueHneM, MEJIOBOM (1) MITH MapKepHOU
JIOCKOH.
2. 3aHATHI CEMUHAPCKOro TUMA (CEMUHAPbI, MPAKTUYECKUE 3aHATHUS): AyAUTOPHSI, OCHAILIEHHAS
MPE3EHTALIMOHHON TeXHUKON (TIPOEKTOp, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IIPOTrPAMMHBIM
obecrieueHreM, MEJIOBOM (1) WIM MapKEPHOU TOCKOM.
3. JJaboparopHbIe 3aHsTHA: «JIabopaTOpHst MUKPOCKOTIMIY, OCHAIIICHHAS CTICIIUATN3UPOBAHHBIM
obopymoBanuem. "JlabopaTopusi PU3NIECKUX METOJIOB UCCIICIOBAHUS", OCHAIIICHHAS CIICITHAI3HPOBAHHBIM
obopymoBanueMm. "JlabopaTopus peHTreHO-CTpyKTypHOTO ananu3a (PCA)", ocHaleHHas crielnaaIn3upOBaHHBIM
obopynosanuem. CocraB o0opynoBanus omnpeneneH B [lacnopte naboparopuid.
4. CamocTtostensHas pabdora: JIabopaTopusi MUKPOCKOIIMNY, OCHAILIEHHAS CTIEIIMaTU3UPOBAHHBIM
obopynoBanuem. "JlaGopaTtopus GU3NUECKUX METOJOB UCCIIEAOBAaHU", OCHAILICHHAS CIIELIUATU3UPOBAHHBIM
obopynoBanueM. "JIaboparopus peHTreHo-cTpykTypHOTro ananu3a (PCA)", ocHameHHas crieluaIn3upoBaHHBIM
obopynoBanuem. CoctaB 06opyaoBanus onpezeneH B [lacnopre naboparopuii.
AyauTopus JUIsl CaMOCTOSATEIBLHON paOOThl, OCHAIICHHBI KOMITBIOTEPHOU TEXHUKON C BO3MOXHOCTHIO
nojkItoueHus K cetu «MHTepHeT», 00ecneyeH bl T0CTyOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
o0pa30BaTeNbHYI0 Cpeay YHUBEPCUTETA.
[Tomemenust Hayunoii 6u6mmortexku [I'HUY

[Tomemenust nayunoi 6mbmuorexku [ITHUY mist oGecriedenust caMoCTOSITEIbHON PaboThl 00yUYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kopi.l, ayn. 142. O6opynoBan 3 nepcoHaIbHBIMU KOMIIBIOTEPA C
JOCTYTIOM K JIOKQJIbHOM U T7100a1bHONW KOMIIBIOTEPHBIM CETSIM.

2. YnTanpHbI{ 3aJ1 TYMaHUTAPHOM JUTEpaTyphl, Kopm. 2, aya. 418. O6opynoBaH 7 mepcoHaIbHBIMU



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

3. UnTanbHBIN 331 €CTECTBEHHOH JIUTEpaTyphl, KOpIL.6, aya. 107a. OGopyaoBaH 5 nmepcoHaIbHBIMH
KOMITBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTpAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan | mepcoHaIbHBIM KOMIBIOTEPOM C
JIOCTYIOM K JIOKaJIbHOM U T1100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunnyeckoro axkynprera, kopn.9, aya. 4. O6opynosana 11 nepcoHabHBIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

6. UuranbHbIi 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opynoBaH 6 mepcoHAIbHBIMA
KOMIIBIOTEpPAMH € JOCTYIOM K JIOKaJIbHOW U T7100a1bHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMmbioTephl, yCTaHOBICHHBIE B TOMELICHUAX HAyYHOU OMOJIMOTEKH, OCHAILIEHBI CIICAYIOIINM
IIPOTPaMMHBIM 00€CTICYCHHEM:

Onepanunonnas cuctema ALT Linux;

Oducusiii maker Libreoffice.

CrpaBouHno-nipaBoBas cucteMa «Koncynprantllnrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
dusznyeckne MeToabl HCCIeT0BAHUSA

I[lnannpyembie pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK.5

Cnoco0en 00padaTbiBaTh, aHAJIM3MPOBATh, HHTEPNPETHPOBATH M 00001IATH Pe3yabTAThI
IKCNEPUMEHTAIBHBIX H PACYETHO-TEOPEeTHYECKHUX PadoT B IPogecCHOHAIBLHOM AesiTeIbHOCTH ¢
HCIOJIb30BAHNEM TEOPEeTHYCCKMX 3HAHMN U MPAKTHYECKUX HABBIKOB PellIeHUs] MATeMaTHYeCKHUX

U (pU3MYECKUX 32124

Komnerenuus IInanupyemble pe3y/bTaThl Kputepun oneHuBanus pe3yibTaToB
(uHaMKATOP) o0yueHust o0yueHust
OIIK.5.1 3HaeT TeOPETHUECKUE OCHOBBI HeynoBiierBopureJ

OOpabateIBaeT u
aHATM3UPYET PE3yIIbTaThI
AKCIIEPUMEHTAIBHBIX
HCCIICTOBAHUIM,
HaOro1eHuil, n3MepeHuit
B IIpo(hecCHOHATEHOM
JeSITeIbHOCTH

(bU3HYECKUX METOIOB,
UCTIONIB3YEMBIX B XUMUYECKOM
MaTEepHAIOBEACHUN. Y MEET
0o0pabaTbIBaTh U aHAJTU3UPOBATD
pe3yNbTaThI HCCIIETOBAHUM,
MPABIJILHO HHTEPIPETUPYET
pe3yNbTaThl CTPYKTYPHBIX
UCCIIeIOBaHM, TpadudecKkue
3aBUCHMOCTH U JIeIaeT 0 HUM
KOPPEKTHBIE BHIBOJIBI, HE
MPOTUBOpEYAILIE OCHOBHBIM
dbuszndeckum 3akoHam. Braneer
MPAKTHKOW KOJTMYIECTBEHHBIX
pacdeToB B GU3MUCCKUX METOIaX
UCCJIEIOBAHMS.

He 3HaeT TeopeTnyeckux OCHOB (PU3MUECKHX
METOJIOB, HCTIOJIb3YEMbIX B XUMHUYECKOM
MarepuanoBenennn.He ymeer o6pabaTeiBaTh 1
aHAJIM3UPOBATh PE3YJIbTAThI UCCIIEI0BAHU,
MIPaBWJIBHO UHTEPIPETUPOBATH PE3YJIbTAThI
CTPYKTYPHBIX HCCIIEZIOBAHUM, TpaduiecKue
3aBUCHMOCTH U JIENaTh [0 HUM KOPPEKTHBIE
BBIBO/JIbI, HE IPOTHUBOPEYAIE OCHOBHBIM
¢usnueckuM 3akoHaM. He BrameeT nmpakTukoi
KOJINYECTBEHHBIX PACUETOB B (PH3UUECKUX
METOJIaX UCCIIEI0BAHUS.

YaoBaerBopuTeabH

Cnabo 3HaeT TeoOpeTHYECKHE OCHOBBI
(U3NYECKUX METOJIOB, UCTIOIb3YEMBIX B
XMMHUYECKOM MaTepUAIIOBEICHUN. Y MEET
00pabaThIBaTh U AHATU3UPOBATH PE3YIbTATHI
UCCIIeTIOBaHMM, HO JlenaeT omuoKu. Jlomyckaer
HETOYHOCTH B BbIBoJIaX. Crabo Biaaeer
MIPAKTUKOM KOJTMYECTBEHHBIX PACUETOB B
(bu3NYECKUX METO/axX HCCIeI0BaHUS.

Xopomuo
3HaeT TeopeTHUeCKre OCHOBBI (PU3NYECKUX
METO/IOB, UCTIOJIb3yEMbIX B XUMHUYECKOM
MaTepuaIoBeJICHUH. ¥ MeeT 00padaThIBaTh U
aHAJIM3UPOBATh PE3yJbTAThl HCCIIET0BAaHUM, HO
JieNlaeT He3HauuTeIbHbIe olnOKu. [Jomyckaer
HECYILECTBEHHbIE HETOYHOCTHU B BBIBOJAX.
BrnaneeTr npakTHKON KOJMYECTBEHHBIX PACUETOB
B (PM3NYECKUX METOaX UCCIIeIOBAHMUS.

OT1iu4HO

VY CTONYMBO 3HAET TEOPETUYECKUE OCHOBBI
(U3NIECKUX METOJIOB, UCTIOIB3YEMBIX B
XMMHUYECKOM MaTepualoBEICHUH. Y MEET




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1au4Ho
00pabaTbIBaTh U aHAJTU3UPOBATH PE3YJIbTATHI
UCCIIEIOBAaHUM, IPAaBUIIBHO UHTEPIIPETUPYET
Pe3yJbTaThl CTPYKTYPHBIX UCCIIETOBAHUM,
rpaduuecKkue 3aBUCUMOCTHU H JIEJIaeT 110 HUM
KOPPEKTHbIE BBIBOJIbI, HE IPOTHBOpEYAILNE
OCHOBHBIM (pr3HuecKkrM 3aKkoHaM. B momHo#i
Mepe BiaJeeT NPAaKTUKOM KOIUYECTBEHHBIX
pacueToB B PU3NUECKUX METOAAX
WCCIICIOBAHMSL.

OIIK.5.1

OOpabatbIBaeT u
aHATM3UPYET PE3yIbTATHI
AKCIIEPUMEHTATHHBIX
HCCIIeIOBaHUIM,
HaOro1eHuil, n3MepeHui
B IIpo(hecCHOHANBHOM
JeSITebHOCTH

3HaeT TEXHUYECKOE YCTPOMCTBO U
IKCIIEPUMEHTATHHBIC
BO3MOYKHOCTH ONTHYCCKHX U
AJIEKTPOHHBIX MUKPOCKOTIOB B
00BeMe, JOCTATOYHOM IS
pellIeHus] TPaKTHYECKUX 3a/1a4.
Cnioco0eH caMOoCTOATEIHHO
BBIOPATh M UCIOJIB30BATh
anrmaparypy IUisi BBITIOJTHEHUS
MeTauIorpagpuyecKux
MHUKPOCTPYKTYPHBIX
HCCIENOBAaHUN. YMEET rOTOBUTH
00BEKTEI UCCIEI0OBAHUS
(meTtaymorpaduyueckue mmugsl,
00pa3ibl JIst
IIEKTPOHHOMHUKPOCKOITHYECKUX
uccieoBanuil. B nmonHoun mepe
BJIaJICET ONepanusIMu NUTH(OBKH,
MOJIUPOBKH, TPABJICHUS.

HeynosiierBopuren
He 3Haet TexHn4eckoe yCTpOMCTBO U
9KCIEPUMEHTAJIbHBIE BOZMOKHOCTH
ONTUYECKUX U AIEKTPOHHBIX MUKpPOCKONOB. He
CHOCOOEH BbIOpaTh U UCIOJIB30BaTh
anmnapaTtypy JUIsl BBIITOJIHEHUS
METAJUIOTPaPHUECKUX MUKPOCTPYKTYPHBIX
uccnenoBanuii. He ymeer roToBUTh 0OBEKTHI
uccieoBanus (Metamiorpaduyeckue Huudsl,
00pa3ibl U1 3JIEKTPOHHOMUKPOCKOITMYECKUX
uccinenoBanuii. He Bnaneer onepauusamu
HUTU(OBKH, HOTUPOBKH, TPABICHHUS.

YoB1€TBOPUTEJIBH
Nwmeet npencraBiieHne O TEXHUYECKOM
YCTPOMCTBE U IKCIIEPUMEHTAIbHBIX
BO3MOXKHOCTSIX OITHYECKUX U IEKTPOHHBIX
MUKpOCKONOB. Crioco0eH BbIOpaTh anmaparypy
JUIs1 BBIITOJTHEHUS METAJUIOT papUUeCKuX
MHKPOCTPYKTYPHBIX HUcclienoBaHui. meet
IIPEJCTAaBICHUE O TOM, KaK TOTOBUTh OOBEKTHI
uccienoBaHus (Metauiorpaguueckue numgsl,
o0pasipl Ui AIEKTPOHHOMUKPOCKOITMYECKUX
uccnenaoBanuil. imeet npencrapienue 06
oTepanusax NUTU(GOBKH, TOTUPOBKH, TPABICHHUS.

Xopoio
3HaeT TEXHUYECKOE YCTPOMCTBO U
OKCHICPUMCHTAJIbHBIC BO3MOKHOCTHU
OINITUYCCKUX U SJICKTPOHHBIX MUKPOCKOIIOB B
OGBGMC, JOCTAaTOYHOM AJId BBIIIOJTHCHUA
nabopaTopHbIX paboT. CrnocobeH moj
PYKOBOJICTBOM IIPETIO/IaBaTeNsl BEIOpATh |
UCIIOJIb30BATH ANIapaTypy sl BBIIOIHEHUSI
MeTaJuIorpagUIeCKMX MUKPOCTPYKTYPHBIX




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

Xopomuo
HCCIIEIOBAHUI. YMEET rOTOBUTh OOBEKThI
uccienoBanus (Metamiorpaduyeckue NUudBsl,
00pasIbl I AMEKTPOHHOMUKPOCKOMTMYECKUX
uccaenaoBanuii. Bnageer onepanusamu
nUTH(OBKH, TTOJIMPOBKH, TPABJICHUS.

OT1an4yHO
3HaeT TEXHUUYECKOE YCTPOUCTBO U
AKCIEPUMEHTAJIbHBIE BOZMOXHOCTH
ONTHYECKUX U JICKTPOHHBIX MUKPOCKOTIOB B
o0beMe, T0CTaTOYHOM JIJISl PEIICHUS
npakTryeckux 3aaad. CriocobeH
CaMOCTOSTEJILHO BBEIOpAaTh W UCIOJIb30BATh
anmaparypy sl BEIOJTHEHUS
METAJLIOTPaPUISCKHX MUKPOCTPYKTYPHBIX
HCCIIEIOBAHUI. YMEET TOTOBUTH OOBEKTHI
uccieoBanus (Metamiorpadguyeckue uugBw,
00pasIbl IS AIEKTPOHHOMUKPOCKOTHYECKUX
rccliieIoBaHui. B momHol Mepe Biazieet
oTeparysIMu NUTH(POBKY, MTOTHPOBKH,
TPaBJICHUS.

IIK.1

Cnoco0eH BbIOMpPAaTh U UCIOJIB30BATH TEXHUYECKHE CPEeICTBA M METOAbI MCIIBITAHUM IS
pelieHusi HAY4YHO-HCCIeI0BATEIbCKUX 327124 B MPO(ecCHOHAIBLHON 00/1aCTH, MOCTABJIEHHBIX
CNENHAJTUCTOM 00Jiee BLICOKOH KBAIM(PUKALINT

Komnerennus IInanupyembie pe3y/bTaThl Kpurepun oneHuBanus pe3yibTaToB
(uHaHMKaTOP) o0y4eHHUs o0y4eHus
K.1.2 3HaeT dKCIEePUMEHTATBHBIC HeynosiaerBopure

Br16upaeT u ucrosb3yer
TEXHUYECKUE CPEACTBA U
METO/bI UCIIBITAaHUH (13
HabOpa UMEIOIIUXCS) TS
pewenus 3anaud HHUP,
ITOCTaBJICHHBIX
CIIEIUAJINCTOM OoJiee
BBICOKOH KBaJIM(PUKAIINH,
TOTOBUT O0BEKTHI
HCCIICIOBAHUS

BO3MOXXHOCTH UMEIOIIHUXCS
METO/0B ¥ IPUOOPOB ISt
uccnenoBanuii. Cnocodex
TOTOBUTH OOBEKTHI UCCIIEOBAHUS
(MeTtayorpaguueckue nusl,
00pa3sIsl JIst
IIEKTPOHHOMHUKPOCKOMHMYECKHX
ucciaenoBanui. Brnaneer
METOIMKaMH TIPOBEICHUS
MeTaJIIOrpapUUECcKux U
AJIEKTPOHHOMHUKPOCKOTTHYECKHIX
UCCIIEI0BAHUI

He 3HaeT skciepiMeHTaIbHBIE BO3MOKHOCTH
UMEIOIINXCS METOIOB M IPHOOPOB IS
uccinenoBanuii. He cnoco6eH rotoBuTh
OOBEKTHI HCCIIEIOBaHUS (METaJUIOTpaguuecKue
b1, 00pa3Lbl IS
3JIEKTPOHHOMUKPOCKOIIMYECKHX HCCIIEIOBAHU.
He Brnageer onepanusmu o oBKH,
MOJIMPOBKH, TPABJICHHUS.

YaoBaerBopuTeabH
Hwmeet npezcTaBieHne 00 SKCIIEPUMEHTAIbHBIX
BO3MOKHOCTSIX UMEIOIIUXCSI METO/I0B U
npubopoB A uccaenoBanuii. Crnocobex
TOTOBUTH MPOCThIE OOBEKTHI UCCIIEIOBAHUS
(meTammorpaduueckue mTudb1, 00pa3Ibl s
ANEKTPOHHOMUKPOCKOIIMYECKUX UCCIIETOBAHUM.
YacTuyHO BIa/IeeT onepanusiMu NUIH(OBKH,




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

YnoBj1eTBOPUTEbH

MOJIMPOBKH, TPABJICHUS.

Xopoio
Nwmeer ycToiunBbIe, HO COAEPKALLNE
OTAENbHBIE MPOOEIIBI 3HAHUS 00
AKCIIEPUMEHTAIIbHBIX BO3MOXKHOCTAX
UMEIOIIUXCS METOA0B U TPUOOPOB IS
uccnenoBanuii. CnocoOeH roToBUTh 00BEKTHI
uccienoBanus (Metamiorpaduyeckue NUudBs,
00pasIbl Ui AMEKTPOHHOMUKPOCKOTMYECKUX
uccrnenoBanuil. Bnageer onepanusmu
UM (OBKH, TOTMPOBKH, TPABJICHHUS.

OTtim4yHoO
3HaeT TEXHUYECKOE YCTPOMCTBO U
AKCIIEPUMEHTAaIbHbIE BO3MOKHOCTH
ONTUYECKUX U AJIEKTPOHHBIX MUKPOCKOIIOB B
o0BbeMe, TOCTaTOUHOM JIJISl pEeHICHHUSI
npakTuieckux 3anad. CriocobeH
CaMOCTOSITENILHO BBIOPATh U HUCIIOJIb30BAThH
anmnapatypy JUIsl BBIITOJIHEHUS
METAJUIOTPaPHUECKUX MUKPOCTPYKTYPHBIX
UCCIICIOBAaHUHA. YMEET TrOTOBUTH OOBEKTHI
uccieoBanus (Metamiorpaduyeckue s,
00pasibl U1 3JIEKTPOHHOMUKPOCKOITMYECKUX
ncciieloBaHui. B nmomHoi Mepe Biazseet
orepanusIMu NUTH(POBKY, MTOTHPOBKH,
TPaBJICHUS.

IIK.2

Crnoco0eH NpoBOAUTDH, AHAJM3MPOBATH H 0POPMIISATH Pe3yJIbTAThl HAYYHBIX HCCICAOBAHUM 110
MOCTABJICHHO CIeNHMAJNCTOM 00J1ee BHICOKOH KBAJM(UKALNH TeMaTHKe, BJaJieeT HABbIKAMHU
HCIOJIb30BAHUSI COBPEMEHHOM annaparypsbl

Komnerenuus IInanupyemsble pe3yJibTaThl Kpurtepuu oneHnBanus pe3yjbTaToB
(MHaUKaTOP) o0y4eHHs o0y4eHus
K.2.1 3Haer: HeynoBierBopures
Ocy1ecTBaseT HayYHo- | * IPUHLUI JCUCTBHSA, Ha3HaueHue | He 3HaeT TeopeTHYecKux 0OCHOB
UCCIIEI0BATEIbCKHIE U yCIIOBHUS pabOThI MPUOOPOB U | PEHTTEHOCTPYKTYPHOIO aHAJIN3a, IPUHIIMII
pa3paboTKu 1o 000pyI0BaHuUS IS UCCIIE0OBAHMs | IEHCTBUS, HA3HAYEHUE U YCIIOBHS PaOOTHI
IIOCTaBJIEHHOU CTPYKTYPBI U 3JIEMEHTHOTO puOOPOB U 00OPYAOBAHUS [T UCCIICTOBAHUS

CHelHanTucToM 6osee
BBICOKOH KBaNu(pUKaLUN
TEMAaTHKE C
HCIIOJIb30BAHUEM
COBPEMEHHOM
arraparypsl,

COCTaBa MaTEpPHUAJIOB;

* TEOPETUYECKUE OCHOBBI
PEHTIE€HOCTPYKTYPHOIO aHAIN3a
JUISL UHTEpIIpETaluu
JKCIIEPUMEHTAIIbHBIX
pe3yJIbTaToB.

CTPYKTYPBI U 3JIEMEHTHOTO COCTaBa
MaTepuaoB.

He ymeet nosb30BaThCsi TEOPETUUECKUMU
OCHOBaMU KPHUCTAJUIOXUMHH U
KpucTayiorpaduu st OMUCAHUsI pe3yIbTaTOB
PEHTTEHOCTPYKTYPHOTO aHAIM3a U




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

CHHTE3UPYET
(aHaynmM3upyeT) BelecTBa
Pa3IMYHON TPHUPOJIBI

* TEOPETUYECKHE OCHOBBI
00paboTKu AUPPAKTOTPAMM.
Ywmeer:

* hopMyIMpPOBATH 3a7qa4H
PEHTT€HOCTPYKTYPHOTO (pa3oBOro
aHam3a;

* [TOJTH30BATHCS TEOPETUICCKUMU
OCHOBaMH KPUCTAJUIOXHUMHH U
KpucTaIIorpaduu st OMUCAHHS
pe3yNbTaToOB
PEHTTEHOCTPYKTYPHOTO aHAJIH3a;
* IOJTy4aTh U UHTEPIPETUPOBATH
JaHHBIE O COCTABE U CTPYKTYype
KPUCTATMYECKUX MaTepUaIOB.
Bnaneer:

* METO/IaMHU pacueTa u
pacuudpoBku AUGPAKTOTPaMM,
* METO/IAMHU OIICHKH CTETICHU
JIOCTOBEPHOCTH
AKCIIEPUMEHTAITLHBIX
pe3yIbTaToB.

HeynosierBopureJ
UHTEPIIPETHPOBATH TAHHBIC
PEHTTEHOCTPYKTYpPHOTO (pa30BOro aHANIM3A.

He Bnanmeer metogamu pacuera u paciiudpoBKu
TrudpaKkTorpamMm.

YnoBj1eTBOPUTEIbH

Hmeet He cTpyKTYypHUpOBaHHbIE 3HAHUS 00
OCHOBAX PEHTTEHOCTPYKTYPHOT'O aHAIN3a KaK
METO/1a UCCIIEIOBAHUS KPUCTAILITUIECKIX
MaTepUasoB.
He moseT B moyiHOM Mepe MOoJIb30BaATHCS
TEOPETUUECKUMH OCHOBAMH KPUCTAJNIOXUMUU U
KpHUcTaorpaduu Uisi HHTEPIpETaIN
Pe3yIbTATOB PEHTTEHOCTPYKTYPHOTO aHAIIN3A.
CoBepiiaeT OUIMOKH MPU pacyeTe u
pacmdpoBKe TUPPAKTOTPAMM.

Xopouo
3HaeT TEOPETUIECKHUE OCHOBBI
PEHTTEHOCTPYKTYPHOTO aHAJIN3a JJIs
MHTEPIPETAINN YKCTIEPUMEHTAIBHBIX
pe3yabTaTOB, MPUHIUI JCHCTBUS, HA3HAYCHUE U
ycnoBHst pabOThI TPUOOPOB U 0OOPYIOBAHUS
JUIsL UICCTIEIOBAHUS CTPYKTYPBI M 3JIEMEHTHOTO
cocTaBa MaTepuasioB. Biageer meronamu
pacueTa u paciiuppoBKU IU(PPAKTOrpamMM, a
TaK)Ke MOKET OLIEHUBATh CTETICHb
JIOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX
pE3yNbTaTOB.
JlomyckaeT omuoOKy Mpu pacinPpoBKe TaHHBIX
PEHTTEHOCTPYKTYPHOTO (pa30BOro aHanu3a.

OT1iu4HO
3HaeT TEOPETUUECKUE OCHOBBI
PEHTTEHOCTPYKTYPHOTO aHAIM3a JIJIst
MHTEPIIPETAIMU FKCIIEPUMEHTAIbHBIX
pe3yabTaTOB, IPUHIUI JCHCTBUS, HA3HAYCHUE U
yci10BuUsl pabOThI NPUOOPOB U 000PYAOBAHUS
TUISL ICCTIEIOBAHUS CTPYKTYPBI M DJIEMEHTHOTO
COCTaBa MaTepUAJIOB.
Ymeer GpopMyaHpOBaTh 334a4H, OTY4YaTh U
MHTEPIPETHUPOBATDH JaHHBIC
PEHTI€HOCTPYKTYPHOTO (ha30BOr0 aHAIN3a
Bnaneer metonamu pacuera u paciiuppoBKu
IUdpaKTOrpaMM, a TaKKe MOKET OLIEHUBATh
CTENEHb JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1ian4Ho
pe3yJIbTaTOB.




OueHoYHbBIE CPEACTBA TEKYIIEr0 KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema gocTaBku ;. ba3zoBas

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT
Cnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTeCTAllUU OIPEIENIETCSl Ha OCHOBE 0ayIoB, HAOpAHHBIX 00YUYaIOIIUMCS Ha KOHTPOJIbHBIX
MEPOTNPHUATUSAX, IPOBOJUMBIX B TEUEHUE YUEOHOT O MEPHOAA.
MaxkcumanbHoe Koan4yecTBo 6a/1oB : 100

KonBepranusi 60a/U10B B 0TMETKH

«oTianyHo» - ot 81 1o 100
«xopowmo» - ot 61 1o 80

«YJ0OBJIETBOPUTEJBbHO» - 0T 43 10 60
«HEeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 43 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

IK.1.2

Bribupaer u ucnonbzyer
TEXHUYECKUE CPEJICTBA M METOJIBI
UCIbITaHuM (13 Habopa
UMEIOIIUXCS) JAJISL PEIIeHUs 3a1a4
HHP, mocraBiaeHHBIX
CIICLIMAIMCTOM 00Jiee BBICOKOM
KBaJIM(DUKAIIMH, TOTOBUT OOBEKTHI
HCCIICIOBAHUS

OIIK.5.1

OOpabaTheIBaeT U aHATU3UPYET
Pe3YIbTaThI SKCTICPUMEHTATBHBIX
HCCIICOBAHUI, HAOIIOICHUH,
M3MEPEHHH B po(decCHOHATBLHOM
JIEATEeILHOCTH

TpancmuccrnonHas
ANIEKTPOHHASI MUKPOCKOIIUS.
Judpakius 3JeKTPOHOB.
ITonyuyenue
TOM-uzo0paxeHus.
VYerpoiicteo TOM.
[ToaroroBka 06pa3ioB u
nosrydaeMasi HHpopmarus.
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTue

3HaHHE OCOOEHHOCTEH CTPYKTYpPHI U
MHUKPOCTPYKTYPbI METAJUIOB U CIUIABOB,
uepapxuu IePeKTOB CTPOCHUS METAJIIOB,
TEOPETUYECKUX OCHOB METOJIOB
MeTaJIIOrpauu U ANEKTPOHHOU
MHUKPOCKONHHU, YMeHHE BbIOpaTh
COOTBETCTBYIOIIMI METO UCCIICIOBAHUS,
MO0JIb30BaThCsl MPHOOpPAMU ¥ METOANKAMH
UCCIIEJOBAaHU U MTOJITOTOBKU 00pas3IoB.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IK.1.2

BriOupaeT u ucronabiyer
TEXHUYECKUE CPEACTBA U METOIbI
UCIbITaHu# (M3 Habopa
MMEIOIIMXCS) TSI pEIICHUs 3a/1a4
HHP, mocraBiaeHHBIX
CIIEIUAJINCTOM 00JIee BHICOKOM
KBTH(DUKAIIMH, TOTOBUT OOBEKTHI
HCCJIEIOBAHUS

Ckanupyroas JIeKTPOHHAS
MHUKPOCKOTIHS.
Busyanu3zanusi BTOpU4HBIX
AJIEKTPOHOB U JIEKTPOHOB
00paTHOTO paccesHus.
ITonyuenue
COM-u300pakeHus.
VYerpoiicteo COM.
[ToaroroBka 06pa3oB 1
nojryyaemast HiH()OpMariusi.
®dpaxkrorpadus.
MUKpOPEHTI€HOCIIEKTPAIIbHE
1 aHAJIN3.

3amuiaemMoe KOHTPOJIbHOE
MeponpusiTue

YMeHHe N0oIb30BaThesl MPHOOpaMu ISt
MeTauIorpapuyecKux,
ANEKTPOHHOMHUKPOCKOTTMYECKUX
UCCIIEJOBaHUM, pEHTIeHO()a30BOT0
aHanu3a. Bnanenne metoaukaMu
MOJTOTOBKH U TIPOBEICHHS
HKCTIEPUMEHTOB, 00PAOOTKH MOTy4aeMbIX
pE3yJIBTaTOB.

[

OIIK.5.1

OOpabatbIBaeT U aHAJIU3UPYET
PE3YIbTATEI SKCIICPUMCHTAJIBHBIX
HCCIICAOBAHUN, HAOIIOICHUH,
U3MepeHuil B MpohecCHoHaIbHON
JACATCIIbHOCTHU

NToroBslii KOHTPOJIb
ITncbMeHHOE KOHTPOJIbHOE
MeponpusaTHe

3HaHHUE TEOPETUUYECKUX OCHOB (PU3MUYECKUX
METOJI0B, UCIIOJIb3YEMBIX B XUMHUYECKOM
MaTepuajIoBeleHuU (METOI0B
MeTauIorpaduu, 3JIeKTPOHHOM
MHKPOCKOIINH, CIICKTPOCKOIINH,
PEHTTEHOBCKOTO MUKpOaHaIu3a. Y MEHHE
BbIOpaTh COOTBETCTBYIOLIUI METO/
UCCIIeI0BaHMsI, OJIb30BAThCS MPUOOpaMu
1 METOJUKaMU. BnaﬂeeT METOANKaMH
BBITIOJTHEHMSI SKCIIEPUMEHTOB IIPU
HCII0JIb30BaHNH (I)I/ISI/I‘IGCKI/IX METOodax

HUCCICIOBAaHU.

Cneundukanusa MeponpusTHH TeKylIero KOHTPOJIS

TpancMuccnoHHas 3JIeKTPOHHAsA MUKpockonus. Iudpakuus saekrponos. Iloayyenne
TIM-u300paxkenus. Ycrpoiictso TOM. Iloaroroska 00pa3uos u nojgy4yaemasi HH(popmanus.

IIpoOmKUTENBHOCTD IPOBENCHNS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOH padoThI
MaxkcumanbHbIH 0ai, BEICTAaBIsIeMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30

ITpoxoxnoii 6amn: 13

IToxa3zaTesn oneHUBAHUS

Banabl

Tect, cocrosimuii u3 30 BONPOCOB MO ONTHUYECKOMN, 3JIEKTPOHHOM MUKPOCKOIIUH, SJIEKTPOHHOU
cniekrpockonuu. OreHnBaercs no 1 6amny 3a KaxIplid IpaBUIBHBIN U TOYHBIN OTBET, 110 0,5
OaJia 3a MpaBUJIBLHBIN OTBET, COACPIKAIUN OTAEITbHBIE HETOYHOCTH, O 0AJJIOB 32 HETIPABHIIbHBIN

OTBCT UJIU 34 OTCYTCTBHUC OTBCTA HAa BOIIPOC.

30

CrkaHupyoumas 3JIeKTPOHHAs MUKPOCKONNs. Buzyanusanus BTOPUYHBIX 3JIEKTPOHOB H




3JIEKTPOHOB o0paTHOro paccessnus. [lomyyenne CIM-u3zo0paxenus. Ycrpoiicteo COM.
IoaroroBka o0pa3uoB u nojay4aemasi uHpopmanusi. @paxrorpadusi.
MuKpOpPEeHTIeHOCIIeKTPAJIbHbIN AaHAJIU3.

[TpoaomKUTET HOCTD TPOBECHUS MEPOTIPUATHS IPOMEKYTOUHOM aTTEeCTalluU: 2 Yaca
YcnoBus mpoBeaeHUS MEPOTIPUATHUS: B YAChI ayIMTOPHOI padoThI

MaxkcuMaibHBIN 0aJl1, BEICTABIIIEMBIH 32 MEPONPHUATHE MPOMEKYTOUHOM aTTecTanuu: 30
[Tpoxoxnoii 6amr: 13

IToka3aTenu oneHUBaAHUSA banabl

[TpaBuIbHOE M TOYHOE BBIMTOJHEHHE JTA00OPATOPHON PabOTHI IO METAILIOrpapUUECKUM H 24
3JIEKTPOHHOMHUKPOCKOIMMUYECKUM UCCIIEJOBAHUAM C KOPPEKTHBIMH BBIBOJIAMH U 0(hopMIIeHHEM
pe3yabTaToB. 4 paboThI 1O 6 GaJIOB 32 KAXIyI0 padoTy.

[IpaBuiIbHBIN U TOYHBIN OTBET HA JIOMOJTHUTEIbHBIE BOIIPOCHI [0 TEME BBIMIOJHEHHOM 6
nabopaTopHoii paboTsl. Beero 6 Bonpocos o 1 6amny 3a KaXbplii PaBUIIbHBIA OTBET.

HNTorospiii KOHTPOJIb

[Ipo0mKUTENTBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlMu: 2 Yaca
VY cnoBus IpOBENCHNSI MEPOIIPUATHUS: B 4aChl CAMOCTOATEIbLHON PadoThI
MaxkcuMaibHbIi 0aJul, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 40
IIpoxoanoii 6amn: 17

IToxa3aTeiu onleHUBAHUS Baaasl

Tect, cocTosimuii u3 20 BOIPOCOB MO ONTHYECKOMN, IJIEKTPOHHOU MUKPOCKOIUH, SJIEKTPOHHOU 40
cnekTpockonuu. OneHnBaercs 1o 2 6asia 3a Kbl MpaBWIbHBIA U TOYHBIM OTBET, o 1 6amry
3a IPaBUJIbHBIN OTBET, COAEPKALMNA OTJEIbHBIE HETOUHOCTH, O 0aJJIOB 32 HEMPABUIIbHBIA OTBET
WM 3a OTCYTCTBHE OTBETA Ha BOIIPOC.

Bua MmeponpusiTs NPOMEKYTOYHON aTTeCTAIMH ¢ DK3aMEeH

Cnoco06 npoBeieHHsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanmuu : OLEHKa M0 JUCHUIUIMHE B paMKax
HpOMC)KYTOqHOﬁ arrecralgunu onpe;[en;leTcsI Ha OCHOBC 6am1013, Ha6paHHI>IX 06yqa}01u1/1Mc;1 Ha KOHTpOJIBHBIX
MEpPOIPUATHIX, TPOBOJAUMBIX B TEUCHHUE YUEOHOTO MEPHOA.

MaxkcuMajibHOEe KoJIH4YecTBo 0ayioB : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTJIM4Ho» - oT 81 mo 100

«xopowo» - ot 61 o 80

«YJ0BJIETBOPUTEJIbHO» - OT 45 10 60
«HEeYIO0BJIETBOPUTEIbHO)» / «He3a4TeHOo» MeHee 45 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOp) TeKylero KOHTPoJIst pe3y/1bTaToB 00y4eHHs




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIIK.5.1 Pentrenosckue 3HaHue 00X MPEICTABICHUA O METOIaxX

OOpabaTheIBaeT U aHATU3UPYET
Pe3yIbTAThI SKCIICPUMEHTATBHBIX

mdpakToMeTpbl. Bus
CHEMKH U THITBI

PEHTTEHOCTPYKTYPHOTO aHAIN3a,
UCTOYHUKAX PEHTT€HOBCKOTO U3JTyUeHHUs.

HCCIIC/IOBAHNIA, HAOTIOICHHH, (boKyCHPOBKU. YMeHune OLeHUBATh BIUSHUE Pa3INYHbIX
M3MEpPCHHUIT B IPOYECCHOHATBHON | [IychpMeHHOE KOHTPOIbHOE | [IAPAMETPOB HA CIIEKTPBI PEHTTCHOBCKOTO
ACATENBHOCTH MeponpusiTue U3ITyYeHUS.

OIIK.5.1 KauectBeHHslil u 3HaHUE METOJIOB pacyeTa U paciiuppoBKU
OG6pabaThIBaeT 1 aHANU3UPYET KOJTMYECTBEHHBIH TU(GPaKTOrpaMM, YMEHHE

Pe3yJIbTaThl IKCIIEPUMEHTAIBHBIX
HCCIICOBAHUIA, HAOIIOIECHUH,
M3MEPEHHH B PpOo(deCcCHOHATBLHOM
JIeATeTLHOCTH

peHTreHo(a30BbIi aHATH3.
3amumaeMoe KOHTPOJIbHOE
MeponpusiTue

pacmudpoBbIBaTh AU(PPAKTOTPaAMMBI U
OILICHUBATH CTEIMEHb JOCTOBEPHOCTHU
AKCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

MK.2.1

Ocy1ecTBIIsIET Hay4YHO-
UCCIIeIOBATEIILCKHUE Pa3pabOTKH
IO MOCTABJICHHOM CIIEIUATHCTOM
0oJee BRICOKOI KBaIU(DUKAIHH
TEMaTHUKE C HCIIOIb30BAHUEM
COBPEMEHHO ammaparypsl,
CUHTE3UpYET (aHATU3UPYET)
BEIIECTBA PA3TUYHON MPUPOIBI
OIIK.5.1

OOpabaTbeIBaeT U aHATU3UPYET
Pe3yJIbTaThl IKCIIEPUMEHTAIBLHBIX
HCCIICOBAHUIA, HAOIIOICHUH,
M3MEPEHHH B POo(dheCCHOHATBEHOM
JIESITSIIBHOCTH

Htorosoe KOHTpOIBHOE
MEpONpHUITHE

HTorosoe KOHTpPOJIbHOE
MeponpusiTue

3HaHME TEOPETUUYECKUX OCHOB
PEHTI€HOCTPYKTYPHOI'O aHAJIN3a, YMEHUE
pacmpoBbIBaTh TU(GPAKTOTPAMMBI.

Cneunpuxkanusa MeponpusTHH TEKyIIero KOHTPOJIS

Penrtrenosckue nugpaxkromerpol. Buabl cbeMKH U THIBI (POKYCHPOBKH.

IIpoOmKUTENBHOCTD IPOBENCHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca

VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE IPOMEKYTOUHON aTTecTauuu: 30
[Tpoxoanoii 6amn: 14

IToxa3zaTen oneHMBaHUA

Baaasl

TecToBbie 3a1anus ¢ reHepaiueii oteeta (15 Bompocos mo 2 6aia 3a MpaBUIILHBINA OTBET)

30

KayecTBeHHBIN M KOJIMYECTBEHHBIN PEHTIeHO(a30BbIN aHAIU3.

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHS IIPOMEKYTOUHOM aTTecTanuu: 1 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATHE TPOMEKYTOUHON aTTecTauuu: 30
[Tpoxoanoii 6amn: 14




Iloka3aTey OLEHUBAHUSA

Bajaasl

Brimonnenue tpex 1abopaTopHbIX paboT, opopMiIeHre OTUYeTa 110 BHITOJICHHBIM paboTaM 13
OTBeThI Ha BOIIPOCHI, KACAIOIIUECS BHIMOJIHEHUS J1JAO0OPaTOPHBIX paboT, UCTIOIb3YEMBIX METOIOB 9
pacdeTa, TEXHUKH dKCIIEpUMEHTA. 3 Bompoca 1o 3 6asia.
CoOTBETCTBHE MOIYYEHHBIX PE3YJIHTATOB B XO/€ BHIMOIHEHUS 1aO0paTOPHBIX paboT 3aJaHHBIM 8
3HAYCHMSAM, TOYHAS U JJAKOHMYHAs (hOPMYJIHNPOBKA BBIBO/IOB.

HNTorosoe KOHTPOJILHOE MepPONIPUATHE

[Tpo1OKUTETBHOCTD IPOBEACHHS MEPOIIPUATHS POMEKYTOUHON aTTecTaluu: 2 yaca

VY cnoBus MpOBEICHHUS MEPOTIPUATHS: B 4AChl Ay AUTOPHOH PadoThI

MakcumanbHbIH 0asu1, BEICTABISIEMBII 32 MEPONIPUSATHE IIPOMEKYTOUHOH aTrTecTanuu: 40

[Tpoxoxnoii 6amr: 17

Iloka3aTeu oleHUBaHUS Banabl

OtBeThl Ha TeopeTnyeckue Bonpockl. 10 Borpocos no 3 Gamna. 30
Pemenue n1Byx pacueTHbIX 3a/1a4. 2 3a7a4u 1o 5 0asuios. 10




