Pabouas nporpamma qucuunMHbl (Moayas) « MHCTpyMeHTa/IbHbIE MeTOAbI PU3MKO-
XMMHYECKOro aHAJIU32», BKJII0Yasi OLleHOYHbIe MaTepuaJbl

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komnereHuuii Karteropusi komnereHumii Koapl u conepxxanne KoMneTeHI Uil
YHuBepcajibHbIE - -
OobmenpodeccroHanbHBIC Hayunsie uccnenoBanust u | OIIK-5. Crioco6eH OCYILECTBIIATh
pa3paboTku 9KCIICPUMCHTANBHBIC HCCICIOBAHUS W HCIBITAHUS

1o 3aHaHHOﬁ METOAUKE, IMTPOBOAUTH HaGJ’IIOZ[eHI/IH u
U3MEPEeHUsT C y4eToM TpeOOBaHWU TEXHUKU
Oe3omacHoCTH, 00pabaThIBaTh U MHTEPIPETUPOBATH
OKCIICPUMECHTAJIbHBIC TaHHBIC

[IpodeccronanbHbIE - -
1.2. KoMneTreHUMH ¥ WHAMKATOPbI HX JAOCTHKeHHS, (OpMHUPYeMbIX IUCUUIIMHON

(MoyJ1eM) B mpoiecce 0CBOEHHsI 00pPa30BaTeILHOI MPOrpaMMBbI

Kon Kon unaukaropa
Conep:xanue HHIUKATOPA KOMIICTCHIIHA
KOMIIeTeHIINH KOMIIeTeHIIUH
OIIK-5 OIIK-5.1 [Tnanupyetr u npoBOIUT (PU3UUECKHE M XUMHUYECKUE SKCIIEPUMEHTHI O

aHaIM3y ChIPbs, MaTEPUAIOB M TOTOBOW MPOAYKIMH C HCIOJIB30BAHUEM
MpaBWJI TEXHUKH OE30MACHOCTH, IPOM3BOJICTBCHHON CAHWUTAPHU U
MIOXKAPHOH 06€30MaCHOCTH

OIIK-5.2 [Mpumenser MeTompl  OOpabOTKHM, aHamW3a ©  WHTCPIpPETAUA
9KCIEPUMEHTAJIBHBIX TaHHBIX

1.3. Pe3yabTaThl 00y4eHHUs 0 JMCHUILINHE (MOTYJIIO)
eab u3yyeHusi AMCUMILTHHBI (MOAYJISA) — MPUOOPETCHNE 3HAHUN U HABBIKOB B IUITAHUPOBAHUHT
U TpOBeACHUH (UBUKO-XMMHUYECKUX HCCIEAOBAaHUN TYTrOIUIABKUX HEMETATUYECKUX U
cunmukatHbix MarepuanoB (THCM), dopmupoBanne KOMIETEHIIMKH B 00JIACTH aHalW3a
HEOPraHMYECKUX MATEPHAIIOB C HCIIOJIH30BAHHEM COBPEMEHHBIX TPUOOPOB M METOIOB.

B pesynbTaTe nzydeHus: AUCIUILUTHHBI (MOIYIIs) 00yUYarOIIHACs TOKEeH
3HATh:

® COBPEMCHHBIC Hay4YHbIC JOCTIKEHUS U MEPCIECKTHBHBIC HAIMPaBIICHUs paboOT B 00IacTH
aHaJIM3a TyTOIUIaBKUX HEMETAITTNYECKUX U CHIIMKATHBIX MaTepUasoB;

® BO3MOXHOCTH MHCTPYMEHTAJIbHBIX (PU3UKO-XUMUYECKUX METOOB aHAIH3a MPU PEIICHUN
KOHKPETHOW HAy4YHOU 3a/1a4i U 00JIaCTH UX MPUMEHCHHSI;

® OCHOBHBIE AHAJUTHYCCKHE W MHCTPYMEHTAIHHBIC METOJIbI MCCIICTOBAHUS TYTOILIABKUX
HEMETAJUTMYECKUX M CUJIMKATHBIX MAaTEPHAJIOB U UX METPOJIOTHIECKUE XapaKTEPUCTHKH;

yMeThb:

e 000CHOBaHHO BBIOMpATh METOJBl  HUCCIIEOBAHMS, COOTBETCTBYIOIIME TMPUPOJIE
aHAJIM3MPYEMOro MaTepuasa U 3ajladyaM dKCIIEpUMEHTA;

® TUIAHUPOBATH U MIPOBOJUTH AHATUTHICCKUE UCCIICTOBAHMS;

® aHAJIM3UPOBATH MOJYyUEHHBIE PE3YJIHTAThI U ONPEAEIATh MOTPEUTHOCTH U3MEPEHHIA;

BJIA/IETh:

e MeToJaMU paboOThl C HAYYHO-TEXHUYECKOM, CIPaBOYHON JUTEPATYypOd M 3JIEKTPOHHO-
OMOIMOTEYHBIMU PECYPCaMHK, B TOM YHCIIE, TT0 BOTIPOCAM aHAIUTUICCKUX HCCIIEAOBAHNUN
THCM;

® [IPaKTUYECKMMH HaBBIKAMH TPOBEACHHUS AaHATUTHUYECKUX OMNpEIeNICHuH, MeToJaMu
MMOATOTOBKH MPOO K aHAIIN3Y;

® CIOCOOHOCTHIO M TOTOBHOCTHIO K COBEPILIEHCTBOBAHUIO METOAMK HCCIIEIOBaHHUS U UX
MIPUMEHEHHUIO B CAaMOCTOATEIbHON Hay4YHO-HCCIEA0BATEIbCKON AE€ATEIbHOCTU B 00JIaCTH
HEOPraHMYECKOTO MaTepUATOBEICHHUS.

2. O0beM, CTPYKTYpA U coiepKaHue TUCUUILTUHBI (MO1YJIs1)
2.1. O0beM QMCUMILUINHBI (MOTYJIsT)




2.2. Tembl

Buowt yuebnoii pabomot Dopmot 00yueHus

Ounasn

O0masi TPYI0€MKOCTD: 3aUCTHBIC CAMHUIIBI/9aChI 3/108
KonTakTHas pabora: 48
3aHsATHs JEKIMOHHOTO TUMA 16
3aHATHS CEMUHAPCKOrO THUIA 32
Koncyabranuu 0

IIpoMe:KyTOUHAS aTTeCTAMS 3ayer
CamocrosiTesqibHast padgoTa (CP) 60

(pa3aesibl) AMCHUNIHHBI

Ounasn ¢hopma ooyuenusn

(Moayns1) ¢ YyKa3aHMeM OTBeJIEHHOI0 Ha HHUX
KOJINYeCcTBa 4acoB 1o ¢gopmam 00pa3oBaTesILHOM AeSITeJIbHOCTH

Ne
n/n

Buapl yuedHoii padoTsl (B yacax)

KonTakTHas padoTa

HanmeHoBaHue TeM

3ansaTusa
(pa3nenoB)

JICKIIMOHHOTO TUIIA

3ansaTusn CEMHUHAPCKOro Tuma

J Hnble 113

C

JIP HNnble

Cp

Metonst 4 0 0
HCCIeHOBaHUS
(dazoBoro cocraBa
CTPYKTYPBI
CHJIMKATHBIX
MaTepHajoB

0

8 0

20

Metoast 6 0 0
HCCIIEIOBaHMS
JUCTIEPCHOCTU
CUJINKaTHBIX
MaTepHaoB U
MOPOBOIl  CTPYKTYpHI
HCKYCCTBEHHOTO
KaMHS

12 0

20

MeTtobl 6 0 0
HCCICIOBaHUS
MEXaHUYECKUX i
YOPYTUX CBOIICTB
CHJIMKATHBIX
MaTepuajoB

12 0

20

Ilpumeuanusn:

JI — nexuumu, 113 — mpaktnueckne 3ausaTusa, C — cemunapsl, JIP — mabopatopusie paboter, CP — camocrosiTenbHas

pabora.

2.3. Copepkanue JMCHMILIMHBI (MOAYJIsi), CTPYKTYPHPOBAaHHOE MO TemMaM (pa3jaesaM) H

BU/JaM padoT

Conep:xkaHue JEKIMOHHOTO Kypca

COCTaBa U CTPYKTYPbl CHJIMKATHBIX
MaTepuaioB

CyTh  METOJOB

CBOICTB

OCHOBBI

ATA.
OCHOBBEI

TEPMHUYECKOM
JUHAMHYECKast

BEILIECTBA!
TEPMOrpPaBUMETPUUECKU,
JUIATOMETPUYECKUH.

nddepeHITaTbHO-TEPMUIECKOTO
TepmorpaMmma ¥ TepMHYECKHE
TepMHUYECKUX 3(PPEKTOB. DTATOHHBIC BEMIeCTBA W TPeOOBaHUSA K

HuM. [loaroroBka mpo0 W (akTOpBI, BIMSIONIME HA PE3YJIbTAThI

aHaJIn3e:

TEPMUYECKOI'O

TEPMOTPABUMETPUIECKOTO
OINpeJieTICHUs] M3MEHEHUs] Macchl HCCIEAyeMOro BELIeCTBa IpU
TEpPMOTPaBUMETPHH,

CTaTU4YCCKaAa

Ne
/i HaumeHnoBanue Tem (pa3aesnon) Coaep:xaHue JEKIIMOHHOTO Kypca
1. | Meronbr uccnemoBanus ¢aszoBoro | 1.1. TepMudeckne METOIBI aHATH3A

aHalij3a.

Knaccudukanys
TEPMUYCCKHX METOOB aHAIIM3a B 3aBUCHMOCTH OT ONpPEACIACMBIX
nudhepeHIraIbHO-TEPMUICCKHNT,

ra3oBOJIIOMOMETPUUYECKUN,

3¢ PEKTHL

aHajii3a.

TEPMOTPAaBUMETPHS,

aHajmM3a

(ATA).

XapakTeprcTHKa

MeTtoabl

n3o0apHas




Tepmorpasumerpus. JuddepeHnuanpias TepMOrpaBUMETPHUST U €€
BO3MOXKHOCTH.

JepuBatorpaguueckuii  aHanu3 W €0 OTIMYHUTEIBHBIC
ocobeHHOCTH. ArmmapaTypHoe O(OpMIICHHE: OCHOBHBIC Y3IIBI H
npuHOUN paboTel aepuBarorpada. IloaroroBka nmpod W TeXHHKa
npoBeJeHUs]  aHanm3a. KadecTBEHHBII W KOJMYECTBEHHBIN
nepuBarorpadguyeckuii ananm3. PacumdpoBka aepuBaTorpamm.
®dakToppl, BIMSIONME Ha TOYHOCTH JEpUBATOrpapUIEcKOro
aHanu3a. BeIOOp onTHMAanbHBIX yCIOBHH MPOBEACHUS aHATIN3a MIPU
HCCICAOBAHNNU CBIPBCBBIX MAaTCcpualioB, MU3YUYCHHUU TIPOIECCOB
CHHTE3a  TYTOIUIABKMX  HEMETAJUIMYECKMX W  CHIIMKATHBIX
MaTepHaJIOB U CBOMCTB M3ENNI Ha MX OCHOBE. Q-IepuBaTorpadus.
Juddepenunansuas  ckanupyromas — xanopumerpus  (JCK):
OTJIMYNTENbHbIE OCOOCHHOCTH METOJla M 00JIACTH TPaKTHYECKOTO
HCIOJIB30BaHUA MPU UCCICAOBAHNU CUJIMKATHBIX MaTECpUajIoB.

1.2. Pentrenorpaduueckre METOAbI aHaIH3a

BosnukHoBeHHE u pupoja PEHTIEHOBCKHX Iy4en.
XapakTepuCTHKA  PEHTTEHOBCKOro  m3iydeHus.  Judpaxims
PEHTI€HOBCKOTO  H3Iy4deHWs.  YpaBHenue  Bynbda-bperra.
HcTouyHMKH PEHTreHOBCKOTO u3iydeHus. OCHOBHBIE Y3IBI H
NPUHOUT  PaboThl PEHTI'CHOBCKUX IU(PPAKTOMETPOB. MeTonsl
CHEMKH PEHTTECHOTPAMM.

KauectBeHHbIii  peHTreHo¢asoBblii  aHanmu3. [IpurortoBieHue
oOpasznioB. PacmmdpoBka pentreHorpamm.  WaeHTubUKaIms
KPHUCTAJUIMYECKUX BEILIECTB METOAOM mopomka. OmeHka pasMepoB
HaHOKpHcTaiioB MeronoMm [lebas-Illeppepa. KonmdecTBeHHBIH
peHTreHo¢a3oBslii ananu3. [1paBuia mpoBeeHNS KOTMIECTBEHHBIX
onpenesneHuid. MeToabl KOJMYECTBEHHBIX ONPEICICHUN: METOJ
CTaHAAPTHBIX CMECei; METOJ BHYTPEHHEro CTaHIapTa; METOX
100aBOK; METOJ BHEIIHEro cTaHaapTa. MaccoBblif ko dunmeHt
TIOTJIOIICHHUS |L.

1.3. CrnektpodhoToOMeTpUICCKHUI aHATTH3

OcHOBHBIE 3aKOHBI cBeTomnoriomeHus. CrocoObl MpeacTaBIeHHS
CHEKTPOPOTOMETPHUUCCKUX BENUYMH. [IpUYMHBI OTKIOHCHHH OT
3aKOHa Byrepa-JlamGepTa-bepa. Texuuka ONTUYECKON
cnexTpockonuu B Y® 1 BUANMOM 06nacTsx crekrpa. [Ipumenenne
cnekrpogoromeprun B Y® M BUANMOH 001aCTSIX ONTHYECKOTO
CHEKTpa JUI U3Y4YEHUs MPOITyCKaHHs, OTPaKCHUS M TOTJIOIICHUS
CBCTa 6eCHBeTHbIMI/I u OKpalI€HHbIMU CHJIMKAaTHBIMU
MaTeprallaMH.

Teopetndecknie  ocHOBBI ~ konebarenpHOW (MK- wu  KP-)
CIIEKTPOCKOITMH CTECKOJ U KPUCTAIUIMICCKUX CHUIIMKATOB. Texnuka u
npoeenenue  anamuzoB  Ha  HMK-  u  KP-cmektpomerpax.
Wnrepnperanus cnektpos. [Ipumenenne UK u KP-cnekrpockonuu
JUISL CTPYKTYPHBIX UCCIIEAOBAHNI CHITMKATHBIX MaTepHasIoB.

1.4. MUKpPOCKOITUYECKUI aHAIN3

Onrtuyeckass MUKpocKomnus. TeopeTHueckre OCHOBBI ONTHYECKON
MHUKpockonuu. [IpuHIMN AEeWCTBHS ONTHYECKOr0 MHKPOCKOMAa MU
ero xapakTepucTHkd. OCHOBHBIE THITBI ONTHYECKUX MUKPOCKOIIOB
n ux ycrpoiictBo. IloaroroBka mpo0 K aHamu3y: Mpo3padHble
mudbl, MOJIMPOBaHHBIE IUIM(BL, MPO3PAvHO-TIOIHMPOBAHHBIC
muudsl.  CoBpeMeHHBIE  MeTayutorpaduieckue  MHKPOCKOIIEL.
OCHOBHBIE =~ METOJMKHM CBEMKH Ha  MeTauiorpadguieckux
MHUKpOCKOTax. MeToasl  CHEMUaIbHOTO  MHKPOCKOIHYECKOTO
aHaM3a.

DJeKTpoHHAas MUKpocKomusi. TeopeTndyeckue OCHOBBI METOA.
OCHOBHBIE BHJIBI 3JIEKTPOHHBIX MHUKpPOCKONOB. IIpocBeunBarommii
aneKTpoHHBI  Mukpockorn (II9M): ycTpOHCTBO ®  IPHHIHI
neiicTBus. PacTpoBeiil (CKaHHUPYIOMINI) 3IEKTPOHHBI MHKPOCKOI
(POM): ycrpoiictBo m mpuHIUI AeicTBUS. CKaHHPYIOIIHE
30HI0BbIE MHUKpOckonbl (C3M): ckaHMpYyIOIIME O3JEMEHTHl H
npuHoun neiicteusg.  IloaroToBka o0pasmoB Ui HCCIIEIOBAHMS




MaTepHalioB Ha MHKpockomax. MHdopmarms, momydaemas Ha
pacTpoBBIX M  MPOCBEUUBAIONIUX  MHUKpPOCKOMax.  MeTosl
HCCIIEIOBAHU: IPSMbIE U KOCBEHHBIE.

Mertoas! HCCIIEIOBAHUS
JTUCTIEPCHOCTU CHJTMKAaTHBIX
MaTepHUaoB U IOPOBOH CTPYKTYpPHI
HCKYCCTBEHHOTO KaMHS

2.1. MeTOZ[BI HCCJICAOBAHNA JUCHICPCHOCTHU nopom1<006pa3Hbe

MaTepHaioB
JlucriepcHble CHUCTEMBL. XapaKTEPUCTHKA AUCIEPCHBIX CHCTEM.
OcCHOBBI aHaITN3a HOPOIIKOOOPa3HBIX MaTepUaoB.

I'panynomerpuueckuii cocTtaB JUCHEPCHBIX MaTepHANIOB Kak
BaXHBI  (akTOp  pPEaKIMOHHOW  CHOCOOHOCTH  CHIPBEBBIX
MaTepuaoB B MPOLEcCcax KIMHKEPOOOOpa30BaHUs U IIEMEHTOB MIPU
rugparaiud.  CrnocoObl  ompemeneHus — pa3MepoB  YacCTHIl
HenpaBUIbHOH (Gopmbl. Teopust SKBUBaJICHTHBIX cdep.

Merto/p! onpeneseHus yAEIbHOW MOBEPXHOCTH TOPOIIKOOOPa3HBIX
MaTepHaoB: METOJ BO3IyXOINPOHULAEMOCTH; METOJ
HHU3KOTeMIlepaTypHOi  ancopbumn  azora. CyTb  METONOB,
amnmapaTtypHoe opopmMiicHre, 00paboTKa pe3ysIbTaToB.

Mertoas! OTIpEICTICHUS IPaHyJIOMETPHUIECKOTO cocTaBa
MOPOIIKOOOPA3HBIX MaTEpHaNIOB: CHUTOBOH aHaJn3;
CeIMMEHTALMOHHBIH aHaJIN3; CeNapallOHHbIN aHAJIH3.

Meron na3epHOd AM(PPAKIUM, TEOPETHUECKHE OCHOBBI METOA.
Ipunun JeiicTBus JIa3€pHOT0 MUKPOAaHaJIU3aTopa.
I'panynorpammsl. [uddepennnanbaas ¥ MHTETpaibHas KpPHUBbIE
pacrpenieneHus YacTHUII 110 pa3Mepam.

ConocTaBUTENbHBIA aHAN3 U IPUUNHBI PACX0XKICHHUS PE3yIbTaTOB
ONIpENETICHUs]  UCIEPCHOCTH  MOPOIIKOOOPAa3HBIX MAaTepualos,
MOJTYyYEHHBIX Pa3UYHBIMA METOJAMU.

2.2. Meroasl HUcCCleIOBaHUsI MOPOBOM CTPYKTYpPbl KalWJUIIPHO-
MOPHCTHIX TEN

XapakTeprcTHKa KalMUBIPHO-NIOPUCTHIX Tei. Kiaccudukanus nop
B TIOPUCTBIX Marepuayiax. B3anMoCBiI3bp MEXAY KallWUIIPHO-
MOPUCTOI CTPYKTYpOM MaTepuana U ero (pu3nKO-TEXHUYECKUMHU
CBOMCTBaMH.

Krnaccudukamms MeToooB ONpeAeneHHs MOPOBOH CTPYKTYpHI
MmarepuanoB. OmpeneneHne TOPUCTOCTH METOAOM  PTYTHOH
MOPOMETPUH. YCTPOMCTBO, NPHHLMI IEHCTBHS M JUAna3oH
W3MEpPEHNS] TIOPOMEPOB HHM3KOTO M BBICOKOTO  JIABJICHMS.
JuddepeHunansiass W HMHTErpajibHas 1noporpaMmsel.  Pacuer
o0bemMa M amamerpa mop Marepuana. OnpenesiieHHE OTKPHITOH
TIOPUCTOCTH METOAOM HACBIIICHUS. Pacuer SaKpLITOﬁ TIOPUCTOCTH.

Mertopl HUCCJICIOBaHUS
MEXaHUYECKHUX U YIPYTMX CBOWMCTB
CUJIMKATHBIX MaTE€pUAJIOB

3.1. Merons! onpeneneHus MPOYHOCTHBIX XapaKTEPUCTUK
DakTOpBI, BAMSIONINE HAa MPOYHOCTHBIC MOKA3aTEIH CHIIMKATHBIX
MarepuanoB. MeToapl ONpeneNeHHus MPEAEIoB NPOYHOCTH IPH
CKaTWH, pacTsDkeHMH, wn3ruOe. TpeGoBaHWMsS ~ CTaHAApTOB.
Hcnons3yemble martepuainbl. [lonroroska o0pasmoB W yCIIOBHS
xpaHnenus1. Mcrons3dyemoe obopynoBaHue n ocHactka. Ob6paboTka
MOJTY4EHHBIX PE3YJIbTaTOB.

3.2. MeTozap! onpeieieHUs TPEIINHOCTOWKOCTH U YIPYTHUX CBOMCTB
CHIIMKATHBIX MaTepHaioB

OOmpe cBegeHMS O MEXaHWYECKMX U YIPYTHX CBOMCTBax
CHITIKATHBIX MaTepuaos. DakTopsl, BIIHSIOIINE Ha
TPEIINHOCTOMKOCTh (KpUTHYECKUH KOA(Q(UIMEHT MHTEHCHUBHOCTH
HanpspkeHui).  OnpenencHWe  TPEMIMHOCTOMKOCTH.  MeTosl
omnpejieNieHus] ynpyrux cBoiictB. CraThuyeckue M JUHAMHYECKHE
METOJBl M3MEpEeHUss Monyns ympyroctd. OrpeneieHdue MOAyJis
YIPYroCTH KepaMHUYECKHX MAaTEepHaIOB MO CTpeie Mporuda u
PE30HAHCHBIMU 3BYKOBBIMH METOJIAMH.

Coaeprxanue 3aHATHII CEMHHAPCKOT0 THIIA

HanmenoBanue Tem (pa3iesioB)

Tun Copep:xanue 3aHATHI CEMHHAPCKOIr0 THIA

Mertoasl uccnenoBaHus  (pazoBoro
COCTaBa U CTPYKTYPHI CHIIMKATHBIX
MaTepUaoB

JIP | Penrrenorpaduyecknii aHalN3 CHIIMKATHBIX MaTEpHAIIOB:
ompezeneHue (pa3oBoro cocraBa M KOJIMUECCTBEHHBIN aHAIN3
00pa3IoB METOAOM BHEIIHETO CTaHIAPTa.




OmnpenencHne KONMMYECTBEHHOTO COJCPIKAHMS OTAENBHBIX
COCIMHEHHUI METOJIOM JiepuBarorpaduu.

Ompenenenne  pasMepoB  KPHCTAUIOB  CHIIMKATHBIX
MaTepHaJIOB METOJIOM ONTHYECKONH MUKPOCKOTIHH.

ChexkTpsl  IPONYCKAaHUSI ~ OKPAIICHHBIX  CHJIMKAaTHBIX
MarepuasioB. Pacder koaduIrieHTa NorIoImeHHsI.

2. | Metonbt uccienoBanus | JIP | OmpeneneHne TpaHyJIOMETPUYECKOTO COCTaBa BeIIECTBA
JIUCTIEPCHOCTH CUJTUKATHBIX METOJIOM JIa3ePHOM Ar(paKIHH.

MaTepHaJIOB M MOPOBOH CTPYKTYPHI Omnpenenenne MTOPUCTOCTH MaTepHaioB METOI0M
HMCKYCCTBEHHOTO KaMHSI HACBIIICHUS.

3. | Metonsl uccnenoBanus | JIP | OmpeneneHue MPOYHOCTHBIX XapaKTEPUCTHK 00pa3IoB.
MEXaHUYECKUX U YNPYTrux CBOHCTB OmnpeneneHre TPEMWHOCTOUKOCTA U YIPYTHUX OedopManuit
CUJIMKATHBIX MaTepHalIOB 00pasIoB.

Conep:xaHue cCaMOCTOATEIbHOM PadoThI
1‘171-)1 HaumenoBanue Tem (pasnenon) Copep:xaHue caMOCTOATEIbHOM padoThI

1. | Meronsl uccnenoBanus ¢azoBoro | [loBTopeHre — JIGKIMOHHOTO  MaTepuana.  [loaroroBka K
cocTaBa M CTPYKTYPBI CHJIMKATHBIX | JIAOOpaTOPHBIM paboTam

MaTepHanoB
2. | Meroasr uccienoBanns | [loBTopeHre  JEKIMOHHOrO  Marepuana.  llomroroBka K
JTUCTIEPCHOCTH CHIINKATHBIX | Ja0OpaTopHBIM paboTam

MaTepHUaJoB U IOPOBOH CTPYKTYpPHI
HCKYCCTBEHHOTO KaMHs

3. | Meronsl uccrnenoBanus | [loBTropeHne  nekmuoHHOro — Mmarepwana.  [loaroroBka K
MEXaHUYECKUX W YNPYTUX CBOWCTB | JIADOpAaTOPHBIM paboTam

CHJIMKATHBIX MaTepHaOB

3. OueHouHble MaTepHaJbl [1Jsi TPOBEeJeHUS] TEKYLero KOHTPOJSA YCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTeCTAMH 00y4aloIMUXCs M0 JUCHUILIHHE (MOIYJII0)
[To aucuuruinHe (MOIYJIO) IMPETyCMOTPEHBI CIEAYIOIIME BHJbI KOHTPOJS KauecTBa
OCBOCHUS:
® TEKyLIMH KOHTPOJb YCIEBAEMOCTH;
® [IPOMEXKYTOYHAS aTTECTALUs O0YUArOIUXCS 0 AUCHUIUINHE (MOIYJIIO).
3.1. OneHoyHble MaTepHaJbl JJIs1 INPOBeJeHUs] TeKyllel aTTrecTAlMH MO JMCHUILIHHE

(MoyJ110)
Ne | Kontposupyemblie TeMbl (pa3aeibl) HaunmeHOBaHME OLIEHOYHOIO CPEACTBA
n/n

1. | Meroxsl mccnemoBanusi (a3oBOro cocraBa M CTpYyKTypsl | KoHTponbsHas pabora
CHIIMKATHBIX MaTepUaioB
2. | Metoabl  HWCCEOBaHMS  JUCHEPCHOCTH  CHIHMKATHBIX | KoHTposibHas paborta
MaTEepPHUAJIOB U TIOPOBOM CTPYKTYPhI HCKYCCTBEHHOTO KaMHS
3. | Meronsl HccIeIOBaHUST MEXaHUYECKUX M YNPYrux cBoWcTB | KoHTponbHas paboTa
CHIIMKATHBIX MaTepUaioB

3.1.1 TunoBble KOHTPOJIbHBIE 32]aHUS WM WHbIE MAaTePHAJIbl, HEO0OX0AUMBbIE /sl OIleHKH
3HAHU, YMeHHI1, HABBIKOB U (WJIM) ONBITA JeSITeIbHOCTH B NpoLecce TeKyero KOHTPOJIs
yCIeBaeMOCTH
KonTpoJbHblii padoTa
KonrpoubHas padora 1
Bapuanr 1.1.
1. Cytp MeTO/OB TepMHUYECKOro aHaiu3a M UX BUABL [IpocThie u auddepeHunaIbHbIE
KpUBBIE HaIrPEBAHHUS.
2. Ilpumenenne WK-cnextpockonuu g HCCIENOBaHUS  CTPYKTYpPhl  CHJIMKaTHBIX
MaTepHaIoB.
Bapmuanr 1.2.
1. ®usmueckue OCHOBBI METOJOB PEHTICHOTPapHUUECKOro aHauu3a, Kiaccuukanus
METO/IOB.
2. Tlonspu3allMOHHbIE MHKPOCKOIBI, HMX YCTPOMCTBO M MNpHHUMI paboThl. MeToauka
ONpeIeTICHUs ITOKa3aTeJIe MPEIOMIICHHUS.




Bapuanr 1.3.

1. Teopernuyeckne ocHOBbI MIK-CIIEKTPOCKONNY CTEKO M KPUCTAINIMYECKUX CUITHKATOB.

2. llpuMeHeHue TPOCBEUYMBAIOIIEH DJJIEKTPOHHOM MMKPOCKONMM ISl HMCCIIEIOBAHUS
CUJIMKATHBIX MATEPHAJIOB.

Bapuanr 1.4.

1. HepuBatorpadms. IlpeumyrectBa ©  OTIWYUS  MeToAa JepuBaTorpaduu  OT
KJIacCHYecKoro nu¢dhepeHnarIbHO-TePMUUECKOr0 aHaIN3a.

2. Meramiorpaguieckue  MHUKPOCKOIIBI,  OCOOCHHOCTM  KOHCTpyKIHMH.  MeToaunka
MOJrOTOBKM HITU(OB U METOJIbI UX UCCIICIOBAHUS.

Bapmuanr 1.5.

1. duddepeHunanbHo-TepMUUYeCKHi  aHanmu3. OJHepretuyeckue d(Pdextsr  (HazoBbIX
nepexo1oB. dakTopsl, Biusomue Ha popmy TepMonukoB Ha JITA kpuBoii.

2. CxaHMpYIOUUH TYHHETbHBIH MHUKPOCKON M TNPHHLIMI €ro padoTbl. MeToIbl ChEMKH
MTOBEPXHOCTH.

Bapuanr 1.6.

1. OnexktpoHHass MuKpockonus. [IpyHIMII TOMyYyeHUS YBEITUYEHHOTO H300pa’keHus
0o0bekTa. Cxema 3JIEKTPOHHOIO0 MHKPOCKONA Ha MPHUMEpe 3JIEKTPOHHOTO MHUKPOCKOIA
IIPOCBEYMBAIOLIETO THUIIA.

2. CpeacrtBa o0ecrieyeHHs yCIOBHHA MPOBEACHUS TEPMHUECKOTO aHAJIN3a: HarpeBaTesbHbIC
AJIEMEHTBI, OXJIAXKAAKOIINE areHThI, UCIIOJIb3yEMBbIE T'a3bl.

Bapuanr 1.7.

1. Metonbl pertreHorpaduueckoro aHaimza. Ouznyeckne OCHOBBI METOMOB. Judpaxius
PEHTI'€HOBCKOTO M3y4yeHus. Y paBHeHue Bynbsga-bperra.

2. IlpumeHeHHMe  HNEKTPOHHOM  MUKpockonuu.  OmpenesleHHe  OPHEHTALMOHHOIO
COOTHOUICHUS KPUCTAJUIOB.

Bapmuanr 1.8.

1. Teoperndyeckue OCHOBBI ONTHYECKOH MHUKpockomuu. OOjacTh ee NpaKTHYECKOro
WCITOJIb30BaHUS.

OcHOBHBIE Y3JIbl U IPUHIIUIT PAOOTHI PEHTI€HOBCKOTO AU(paKTOMETpa.

Bapmuanr 1.9.

1. DneKTpOHHO-MHUKpPOCKOMUYEcKue n3o00paxenus. Teopus 1uppakiMOHHOTO KOHTPACTA.

2. KommuectBennwri  ¢azoBpiii  JITA. MeTonbl  KOMMYECTBEHHBIX  OMPECTICHUM:
NPONOPLHUOHATIBHBIN METOJI, METOJ] TPa{yHUPOBOYHOTO IpaduKa.

Bapmuanr 1.10.

1. Pentrenorpaduyeckuii anamu3. MeTo/ bl KOJTUUECTBEHHBIX ONPEICICHUI.

2. DOmnekTpoHHas MUKpockonus. [IpurorosieHne u ucciaenoBaHue IpenapaToB U3 BOKYIIUX
MaTepHuanoB. MeTosa n301paTenbHOrO TPABJICHUS.

Bapmuanr 1.11.

1. duddepenumansHo-repmudeckuii  ananus.  KadecTBeHHbIt  nuddepeHnumanbsHo-
TepMUYecKuid ananus3. PacmmdpoBka TepmMorpamm.

2. PactpoBblif 3eKTpoHHBIH MuKpockon (POM), pexum KoHTpacTa (perucrpanus
M3JTyYEHUS] OTPa’KEHHBIX AJIEKTPOHOB) U €T0 XapaKTePUCTHKA.

Bapuanr 1.12.

1. Merton Q-nepuatorpadumu: KBa3UMU30TCPMHUYECKHIT 51 KBa3HH300apHBIi
TEepMOTpaBUMETpUYecKre MeToAbl. CXxemMa KBa3MM30TEPMUYECKOT0 AepuBarorpada.

2. KP-cnexkTpockomnus B aHaJIN3€ CTEKOJ U KPUCTANINYECKUX CUITMKATOB.

Bapuanr 1.13.

1. DnexkTpoHHas MUKPOCKOIIUS: XapaKTEPUCTUKA METOOB.

2. JuddepennmanbHo-TepMuueckuii aHanu3. OCHOBHbBIE MOHSATHSA: XapaKTepPUCTHUECKas
TEeMIIepaTypa, TEMIEpaTypa NUKa, TEMIEPATYPHbIM UHTEPBAJI, IMPUHA [THKA, aMILIUTY1a
MUK, TUIOIIA (b ITUKA.

Bapmuanr 1.14.



1. KauectBenHslif peHTreHoda3oBslii aHanu3. [loaroroska npo6 k ananusy. Pacmmdposka
PEHTIE€HOTpaMM.

2. PacTpoBblii 37€KTpOHHBIM Mukpockon (POM): 5okanpHBIH pPEHTIEHOCHEKTPAIBHBIN
aHanu3. OcCOOEHHOCTH MTOATOTOBKH 0OPAa3IIOB.

Bapuanr 1.15.

1. Onrtuueckas mukpockonus. Krmaccudukainus ONTHYECKHMX MHKPOCKONOB IO cHocobam
OCBELICHUSA U METOJIaM HUCCIIEOBaHUS.

2. Ilpumenenne KP-crekTpockonuu il HMCCIEIOBAaHUSA  CTPYKTYPbl  CHJIMKATHBIX
MaTepUasoB.

KonrpoabHnas padora 2
Bapuanr 2.1.

1. JlucnepcHble cucTeMbl. XapaKTEPUCTUKU AUCTIEPCHBIX CUCTEM.

2. XapakTepuCTHKa INIACTUYHOCTH NPU Kpy4deHHUHU. JlnarpaMma Kpy4eHusl.
Bapmuanr 2.2.

1. Omnpenenenue yaenbHON NOBEPXHOCTH METOIOM BO3AYXOIPOHULIAEMOCTH.

2. Bsskoe pazpymienne. Cxema 3apOxIEHUS TPEIIMH U JUCIOKAIMOHHBIX CKOIUIEHHUM MO
A.H. OpnoBy. noka3zatenei npeioMIICHHUsL.

Bapmuanr 2.3.

1. MeToa HU3KOTEMIIEpaTypHOH aacopOLuu a30Ta: anmnaparypHoe oGhopMICHUE U MOPSI0K
MIPOBEACHUS U3MEPEHUN.

2. CratucTHUYECKHE METO/BI ONPEEIICHUS MEXAHNYECKUX CBONCTB MaTEpUAJIOB.

Bapmuanr 2.4.
1. Omnpenenenne NOPUCTOCTH METOAOM PTYTHON NOPOMETPUH: CYTh METOJA.
[TonsiTHE MUKPOTBEPAOCTH U BO3MOKHOCTB €€ OLICHKHU.

Bapuanr 2.5.

1. Tlopomep BBICOKOIO NaBieHHs, HOPSAOK paboThl. Juddepennuanbuas U UHTErpaibHas
IIOPOTPaMMBl.

2. Knaccuduxamuss MeXaHMUYECKMX CBOMCTB M NpPU3HAKH, 3aJI0)KEHHBIE B €€ OCHOBY.
EnuHULIBI U3MEPEHNS TPOYHOCTH MaTEpUAIOB.

Bapmuanr 2.6.

1. Knaccudukanus qucrnepcHbIX CUCTEM MO BULY aucniepcHOil ¢a3bl. CriocoObl BhIpayKeHHS
KOHIICHTpAIMU JUCTIEPCHON (Da3bl.

2. Ilpunuun paboTel MasTHUKOro korpa. Pa3smepsl u ¢opma o0pas3noB ¢ Haape3oMm st
WCIBITaHUS Ha YIapHbIN U3rub.

Bapuanr 2.7.

1. Pazmep wuyactun HenpaBwibHOH ¢GopMbl. [loHsATHE 00 5SKBUBAJEHTHOM pajuyce.
JlnaMeTpbl SKBUBAJICHTHBIX cep.

2. Cratuctuueckas o0paboTKa pe3yJbTaTOB MEXaHHUUECKUX HCTIBITAaHHH.

Bapuanr 2.8.

1. Metonpl ompeneneHus pa3MepoOB YacTHUIl: CUTOBOM aHaIW3, CEMapallMOHHbIA aHaIu3,
CBETOBasl ONTHYECKAas MUKPOCKOMNMs. XapaKTEpUCTUKAa METOJOB, HUX JIOCTOMHCTBA U
HEJOCTATKHU.

2. JlmarpaMma IUIaCTHYECKOTO BJIABJIMBAaHHUS IIapoBOro MHjekTopa. Cxema mpubopa uis
OmnpeeseHus: TBEpAOCTH 110 bpuHeso.

Bapuanr 2.9.

1. MeTton HHM3KOTEMIIEpAaTypHOW ajacoOpOIMK a30Ta: TOPSAIOK MPOBEACHUS H3MEPEHUN U
00paboTKa pe3yIbTaToB.

2. JluHaMUYEeCKHE METOJbI ONIPENEIICHNS MEXaHNYECKUX CBOMCTB MaTepHalOB.

Bapuanr 2.10.

1. Pacnpenenenune dYacTuIl MOJHMINCIEPCHBIX CHCTEM II0 pasMepy. HWHTerpanbHas wu
middepeHnmanbHas KpUBbIE pacpeieseHNs YacTHIL [0 pa3Mmepy.

2. @akTopsl, BAUSAIOIINE HA IPOYHOCTHBIE MOKA3aTEIN UCKYCCTBEHHOI'O KaMHSI.



Bapuanr 2.11.
1. Pa3mep yacTuil HerpaBUWIbHON (opMbl. METOIbI ONpEIeNIeHUsI CPETHETO pa3Mepa YacTHUIL

HenpaBuIbHOM (hopMbl. Teopust S5KBUBaJICHTHBIX cdep.

2. @akTophl, BIMAIOIINE HA  TPEUIUHOCTOMKOCTh  (KpUTHYECKUN  KOI(DPUIHEHT

MHTEHCUBHOCTHU HANPSKEHUN).

Bapmuanr 2.1
1. CegumeHtannoHHbI aHamu3. 3akoH Crokca. DaxkTopel, BIMSIOIIME HAa CKOPOCTh

OCaXKICHMSI YACTHII.

2. Metozsl onpeneneHust paboThl yaapa U MaTepHaiibl, HCIBITHIBAIONINE YAAPHYIO BA3KOCTb
Bapmuanr 2.13.
1. Merox CBETOBOIO paccesiHMs Ha MaJlbl€ YIJIbl, XapaKTepUCTUKa MeToAa. I'pa”ynorpaMmMa

U ee UHTepIpeTarus.

2. CpaBHUTENBHAs XapaKTEPUCTHKA CTATUYECKUX M JIMHAMUYECKHUX METOJIOB ONPEIEIICHUS

MEXaHHUYECKHX CBOMCTB MAaTEpHAJIOB.

Bapuanr 2.14.
1. Knaccuduxanus AUCHEPCHBIX CUCTEM IO BUAY aucnepcHod ¢aszwpl. OgHO-, OBYX- U

TpeXMepHbIE IUCTIEPCHBIE (a3bl.

2. JluarpaMMa MjacTHYECKOTO BJABJIMBaHUS IIapoBoro HHAeKkTopa. Cxema mpubopa amis
olpeseseHus TBepAocTy o bpunemtto
Bapmuanr 2.15.
1. Knaccudukanus TUCTIEPCHBIX CUCTEM IO BUAY AMcIiepcHOW (as3bl. OpHO-, OBYX- H
TpexXMepHbIe AucTiepcHbIE (a3bl.
2. JlmarpaMMa IUTaCTHYECKOTO BJABJIMBAaHHUS ILIapoBOro MHAeKTopa. Cxema mpubopa Juis
orpezeneHus TBepaocty no bpunesnio.
3.1.2. MeTtoanueckue MaTepHabl, ONpeAe/sOlNde MPoneIypbl OLECHHMBAHUS 3HAHWIA,
YMeHHH, HAaBbIKOB M (WIH) ONbITA [eATEJbHOCTM B XOJAe TeKYylero KOHTPOJs
yCIeBaeMOCTH
KonTtpoiubHas padora

OneHuBaeTcsi HE TOJNBKO INIyOWHA 3HAHUIM MOCTABJIEHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTH TUCHbMEHHO.

Kpumepuu oyenuganus: mociaen0BaTeNbHOCTb, TOJIHOTA, JOTUYHOCTD U3JI0KEHHUS, aHAJIN3
pa3IMYHBIX TOYEK 3PEHHs, CaMOCTOsATelIbHOE 00001IeHue maTtepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKNX OIIHNOOK.

Onenka «omauyHo» CTaBUTCS B Cllydae, KOrJa cOOJII0/IEHbI BCE KPUTEPUH.

OreHka «xopouioy CTaBUTCS, €CIM O0yYaroIuicsl TBEPIO 3HAET MaTepua, TPaMOTHO U
[0 CYUIECTBY M3JIaraeT €ro, 3HaeT MpakTHYecKylo 0a3y, HO JOMYyCKaeT HeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «ydosremeopumenvHo» CTaBUTCS, €CIM OOy4YarOUIMICA OCBOMJI  TOJBKO
OCHOBHOM MarepHall, HO HE 3HAeT OTAENIbHBIX JEeTalleH, T0MYCKaeT HETOUHOCTH, HEAOCTATOYHO
MpaBWIbHbIE (OPMYIUMPOBKH, HApyIIaeT MOCIEA0BAaTEIbHOCT, B M3JIOKEHUU Marepuaa,
3aTPyJHAETCS C OTBETAMM, IIOKAa3bIBAa€T OTCYTCTBUE JIOJDKHOW CBS3M MEXAYy aHAIU30M,
apryMeHTaluel 1 BbIBOJaMH.

OneHka «HeyoognemseopumenbHoy CTaBUTCS, €ClIM OOydalolmMiCs HE OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

3.2. OueHoYHbIe MATEPHAJIBI JIsl IPOBEACHHUS ITPOMEKYTOYHON aTTeCTAlluH
3.2.1. Kputrepum ouleHKM pe3yJabTaTOB 00y4eHus N0 JMCHUILIHHE (MOAYJII0)

MIxana PesyabraTsl
Iloxa3aTenn oneHMBaHUS Pe3yIbTATOB 00yYeHMS
OLICHHBAHMA o0yyeHust
OTJIMYHO 3HaerT: - oOyyarommiicss TIyOOKO M BCECTOPOHHE YCBOWJI MaTepHall, YBEpPEHHO,

JIOTHYHO, MOCIIEA0BAaTEIbHO U TPAMOTHO €r0 M3JIaraeT, ONUpasiCh Ha 3HAHUS
OCHOBHOH U JOIOJIHUTEJIBHON JIUTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAyYHBIX 3HAHUH JleNlaeT KBalnn(pUINPOBaHHBIE
BBIBOJIbI M 00001IEHNS], CBOOOIHO ONIEPUPYET KATETOPUIMH U MOHSATHIMHU.




YmMmeer:

- ofOydarommiicsi yMeeT CaMOCTOSTEIbHO W TPABHIIBHO pPEHIaTh y4eOHO-
npodeccroHanpHble  3aayd WM 3aJaHusl, YBEPEHHO, JIOTUYHO,
MOCJIEIOBATENEHO U apTYMEHTHPOBAHO M3JIaraTh CBOE PEIICHHE, UCIIONB3YS
HAyJHBIE IOHSTHS, CChUIAsiICh HA HOPMATHBHYIO 0a3y.

Baneert:

- 00yvaroluiicsl BiIaJeeT paluOHAIBLHBIMA METoJaMH (C HCIIOJIb30BaHHEM
pauroOHANBHBIX METOAMK) PELICHHUS CIOXKHBIX NPO(EeCCHOHANBHBIX 3ajad,
MPEJCTAaBICHHBIX JIEIOBBIMU UTPaMH, KEHCaMH U T.1.;

IIpu pereHnu NpoaEMOHCTPHPOBAT HABBIKU

- BBIJICJICHUS [JIABHOTO,

- CBA3KOW TEOPETHUECKUX MOJOKEHHH C TpeOOBAaHUAMH PYKOBOMISIIIX
JIOKYMEHTOB,

- M3JI0KEHMSI MBICIIEH B JIOTMUECKOH MOCIEI0BATENILHOCTH,

- CaMOCTOSTENIFHOTO aHajiu3a (haKThbl, COOBITHIA, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBS3H U AUAIEKTUYECKOM Pa3BUTHH.

XOPOLIO

3Haer:

- o0yuaromuiics TBEpAO YCBOWJI MaTepuall, AOCTATOYHO TIPaMOTHO €ro
U3J1araer, ONupasiCh Ha 3HAHUS OCHOBHOU U JIONOJIHUTEIbHOU JIUTEPATYPhI,
- 3arpynHsercss B (OPMYJIHPOBAHWM KBATH(UIIMPOBAHHBIX BHIBOJOB WU
0000mIeHN, OMepUpyeT KaTeropusMH M TOHATHUSAMM, HO HE BCETAa
MPaBIILHO UX BEPUPHUIIUPYET.

VYMmeer:

- 0OYUaIOIHIACA YMEET CAMOCTOSTEILHO U B OCHOBHOM MPABUIILHO PEIIAThH
y4eOHO-poheCCHOHANIBHBIC 3aJayd WM 3aJaHus, YBEPEHHO, JIOTHYHO,
MOCIEI0BATEIHHO M ApryMEHTHPOBAHO H3JIaraTh CBOC pCICHHE, HE B
MOJIHOW Mepe HCIOJb3ysl HAy4HbIC MOHSATHS U CChUIKA Ha HOPMATHUBHYIO
0az3y.

Bnaneer:

- O0ydJaroIuiics B LEJIOM BIAJCET PAlMOHATEHBIMA METOAAMHU PEIICHUS
CIIOKHBIX TIPO(eCCHOHANBHBIX 3a/1a4, MIPECTaBICHHBIX JICTOBBIMU UTPAMU,
KelicaMu U T.1I.;

IIpu pemieHnn cMor MPOJAEMOHCTPUPOBATh JOOCTaTOYHOCTb, HO HE
I‘J'[y6I/IHHOCTI> HaBBIKOB,

- BBIJICJICHUA I''TaBHOT'O,

- U3JI0’KCHHS MBICIICH B JIOTHUECKOM MOCICA0BATCIIBHOCTH,

- CBS3KH TEOPETHYECKHUX IMOJOXKECHHH C TPEOOBAaHMAMHU PYKOBOMISIINX
JIOKYMEHTOB,

- CaMOCTOSATENBHOTO aHaNu3a (aKThl, COOBITHI, SBICHAHN, TIPOIECCOB B HX
B3aMMOCBSI3HU U TUAIEKTHYECKOM Pa3BUTHH.

YJIOBJIETBO-
PUTEJILHO

3Haer:

- o0y4aromuiicss OpHEHTHPYETCSl B MaTepHalle, OJJHAKO 3aTPYAHSETCS B €ro
W3JI0KEHUH;

- II0Ka3blBa€T HENOCTATOYHOCTh 3HAHUM OCHOBHOM M JONOJIHUTEIbHOU
JUTEPaTyPHI;

- c1abo apryMEHTHPYET Hay4HBbIE ITOJI0KEHHS;

- IPaKTHYECKH HE CIIoco0eH C(hOPMYITHPOBATh BBIBOJIBI M 0000IICHUS;

- YaCTHYHO BJIAJICET CHCTEMOM MOHATHH.

YmMmeer:

- o0ydaromuiics B OCHOBHOM YMEET PEIINTh y4eOHO-TIpodecCHOHAIBHYIO
3ajiauy WM 33alaHue, HO JOIYCKaeT OIMMOKH, Cabo apryMEHTHUPYET CBOE
pelLICHHE, HEAOCTATOYHO HCIONB3YeT HAYYHBIC HMOHSATHS M PYKOBOMSIIHE
JOKYMCHTHBI.

Bnaneer:

- oOyuaromuiicsi BiIafeeT HEKOTOPHIMH palMOHAIBHBIMA METOJaMHU
pELICHUs]  CIOKHBIX ~ NPO(ECCHOHANBHBIX  3a7ad, MNPEACTABICHHBIX
JICIOBBIMU UI'paMH, KeHicaMU U T.1.;

[Ipu pemennn npoaeMOHCTPUPOBAT HEAOCTATOYHOCTh HABBIKOB

- BBIICTICHUS TIIABHOTO,

- U3JI0’KEHHS MBICIIEH B JIOTHYECKOM MOCIEeI0BATEIbHOCTH,

- CBS3KH TEOPETHYECKMX TIOJOKEHHH C TPEOOBAaHMAMH PYKOBOJSIINX
JOKyMEHTOB,

- CaMOCTOSTEIIFHOTO aHaIu3a (haKThl, COOBITHI, SIBICHUH, IPOLIECCOB B MX
B3aUMOCBSI3H M TUATEKTHUCCKOM Pa3BHTHH.

HEYJIOBJIETBO-
PUTEJIBHO

3Haer:

- 00yYaIOIIHIACS HE YCBOWII 3HAYUTEIILHON YaCTH MaTepuaa,;

- HE MOKET apr'yMEHTHPOBATh HAYYHBIE MOJOKEHHUS;

- He hOpMyIHPYET KBATU(HUIIMPOBAHHBIX BHIBOJOB U 0000IICHHUI;
- HE BJIAJEET CUCTEMOM MOHITUH.

VYMmeer:

o0ydJaromuiics HE IMOKa3al YMEHHE pemaTh y4eOHO-Tpo(decCHOHANBHYIO
3aJa4y WK 331aHHeE.




BnaneeT: HE BBIIIOJTHCHBI Tpe6OBaHI/IH, MMPEABABIIICMBIC K HAaBbIKaM, OLICHHBACMbIM
KYHOBJICTBOPHUTCIILHO».

3.2.2. KoHTpoJibHBIE 321aHUS H/WJIH HHbIe MaTepHaIbl 1Jisl IPOBeJeHUs NMPOMEeKYTOYHOM
arrecTauuu
Cnucok BONPOCOB /ISl YCTHBIX OTBETOB

1.
2.

[98)

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

MeToabl TepMUYECKOT0 aHaIN3a U UX Kiaccu(uKaius.
HuddepenunanbHo-Tepmuueckuii ananu3. CyTb MeTOJa U €ro BO3MOKHOCTU. CriocoObl
HOBBIILIEHUS pa3penIaoleii ctocoOOHOCTH METO/A.

Cxema nepuBaTorpada, OCHOBHBIE y3JIbl U IPUHLMI paboThI Ipudopa.

KauectBennsiii JITA. IloaroroBka mpo6 nans aHanuza. MHTepriperanus pe3ylbTaToB
aHaJu3a.

KonuyectBennsiit  auddepeHnnanpHo-TepMuueckuii  aHanu3. llpuembl M MeTOJBI
KOJIMYECTBEHHBIX OIpeIeICHHM.

JuddepennunanbHas ckaHUpyomas kanopumerpusi. O0Iye 4epThl U pa3indus METOI0B
JACKu ATA.

Hcnonp30BaHne METONOB TEPMHMUYECKOTO aHaJIM3a IPU HCCIIEIOBAaHUM TYIOIUIABKHUX
HEMETAJUTMYECKUX U CUJIMKATHBIX MaTEpUAIOB.

MeTtoapl Q-nepusarorpaduu, ux XapaKTEpUCTHKA. [TpuHuMn paboTHI
KBa3UU30TEPMUYECKOTO0 JiepuBarorpada.

Teoperuueckue OCHOBBI ~ METOAOB  PEHTICHOrpauyeckoro aHaamza U HX
KJIacCU(pUKaLUs.

AnnapatypHoe o0o(GOpMIIEHHE PpPEHTreHOrpauuecKkoro aHajau3a: OCHOBHBIE Y3JIb
npubopa ¥ NpuUHIUN ero padoTbl. CheMKa PEHTI€HOTpaMM C PEerucTpanueid MeToJoM
iockoro oopasua (cxema bperra-bpenrana).

KauectBennsiit penrreHodaszobiii ananu3 (POA). Cyte Merona. @akTopsl, BIAUSIOLINE
Ha  pe3yinpTarbl aHanu3a  MHorodasHeix cmeceid. Ilopsmok — pacmmpoBku
pEHTTeHOrpamm.

KomnyectBenusiii P®A MuHepanbHbIX BsDKyIIMX BemiecTB. Kpurepuu BbeiOOpa
AQHAIUTUYECKUX MUKOB. MeTO bl KOJIMYECTBEHHBIX OIpPEIEICHHM.

Hcnonp3oBanue  peHTreHorpauyeckux  METOAOB B aHalIM3€  TYTOIUIABKUX
HEMETAJUTMYECKUX U CUJIMKATHBIX MaTEpUAIOB.

PeHTreHoCTpyKTypHBII aHAIN3 CUIIMKATHBIX MaTepuanoB. MeTopl CbeMKH KPUCTAJIIOB
¢ TUPPAKTOMETPHUUECCKON PETUCTPAIIHECH.

Teoperuueckne OCHOBBI METOJIOB crekTpodoroMerpuu B Y®- u BUAMMOI oOmacTsax
cnekrpa. Mcrnonb3oBaHue 3TUX METOJOB NPU UCCIEIOBAHUU CTPYKTYpPbl CHIIMKATHBIX
MaTEpUasoB.

OcHoBHble y3ibl 1 npuHnun padotsl UK-cnekrpodoromerpa. TexHuka mnpoBeAcHUS
aHann3a. lHTepnpeTanys noixy4eHHbIX pe3yJIbTaToB.

Teopetnueckue ocHOBbl KP-cnekrpockonuu. Ee ornuunTenbHble OCOOEHHOCTH U
UCIIOJIb30BAaHUE MPU UCCIICJOBAHUH KPUCTAININYECKUX CHIIMKATOB.

OcHoBHble y37bl 1 npuHIUI padoTel KP-ciektpomeTpa. TexHuka NpoBeAeHHs aHAJIN3A.
WHTepnperanys Noixy4eHHbIX PE3YJIbTAaTOB.

HK- n KP-cnexTpockonusi — CpaBHUTENIbHASI XapaKTEPUCTUKA METOIOB.

TeopeTnueckne OCHOBBI ONTHYECKOM MHUKPOCKOIIMM M TPaHUIBl €€ HMCIOJIb30BaHUS.
Knaccugukanum ontuyeckux MUKPOCKOIIOB.

OnTuyeckre MMKPOCKOIBI: OCHOBHBIE Y3JIbl M IIOCTPOEHHE ONTHYECKUX CXEM.
OcHOBHbIE XapaKTEPUCTUKHU ONTHUECKUX MUKPOCKOIIOB.

CnennanbHble METOAbl MHUKPOCKONMYECKOTO aHajlW3a W HUX HCIOJIB30BAHUE IIPU
UCCJIEIOBAaHUM CUJIMKATHBIX MAaTEPHAJIOB.

KomnnyectBennass meramorpagus. OcHoBbl Merona. OmpeneneHue pasMepa 3epHa B
HOJIMKPUCTAIIJIE, KOJMYECTBEHHbIN aHain3 ()a30BOT0 COCTaBa CUJIMKATa, UCCIEIOBaHHUE
bopMmbl, pazmepa U paclpeieleHus 3epeH pa3InuHbIX (a3.
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24.

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

Teoperuueckne OCHOBBI 3JEKTPOHHOM MHUKpockomuu. Kiaccudpuranuu sIeKTpOHHBIX
MHUKPOCKOIIOB IO TUITY UCIOJIb3YEMBIX JIMH3 U CIIOCO0Y HCCIIEIOBAaHUS OOBEKTOB.
[IpocBeunBatonmii 3neKTpoHHBIH MuKpockon ([IOM): cxema mpubopa M OCHOBHBIE
y37bl. [IpuHIMn paboThl MPOCBEUNBAIOIIETO ANEKTPOHHOIO MUKPOCKOTIA.

PactpoBbrit anmekTpoHHBIM MuKpockon (POM): cxema W OCHOBHBIE Y31bI TpubOpa.
OCHOBBI paOOTBI PACTPOBOTO IEKTPOHHOTO MUKpockomna (POM).

PacTpoBbIil 2JIEKTPOHHBI MHUKPOCKOIL: peXHUMBI paboThl. Mcmonb30BaHNe pazIMyuHBIX
pexuMoB paboTel POM B aHAIUTHYECKUX LIETSX.

Bunel anextpoHHBIX MUKpockonoB [I9M u POM, nx cpaBHUTENbHAs XapaKTEPUCTHKA.
Cxkanupytomuii TyHHenbHbIM Mukpockon (CTM): mpuHuuMn ero AeWcTBUS U TPaHUIBI
ucnosb30BaHus. OCHOBHBIE y3JIbI U cXeMa paboThl MPUOOpPa, METOIMKN CKAaHUPOBAHUSI.
MeToapl  3JEKTPOHHOM MMKPOCKONHMH: TpsSMble, KOCBEHHbIE U  CIEHHUAJbHBIE.
Hcnonp30BaHne METOMOB 3JIEKTPOHHOW MHMKPOCKOIMUM AJI MCCIEN0BAHUSA CUIMKATHBIX
MaTepHayoB, CIIOCOOBI TOATOTOBKH TPOO.

Teoperuueckne OCHOBBI aHalM3a TMOPOMIKOOOpa3HbIX MaTepuanoB. IlonsTue o
mucnepcHocTd. CriocoObl  ompeAeneHus pa3MepoB YacTHIl HEMpPaBUIBLHOW (QOPMBIL.
Teopust 5KBUBANIEHTHBIX cep.

JlucniepcHble CUCTEMBI: UX KJIacCU(UKALINS U XapaKTEPUCTUKH.

OmnpeneneHue ynenbHOW IOBEPXHOCTU METOJOM BO3IyXONPOHUIAEMOCTH. OCHOBBI
MeTona. PakTophl, BIMSIONIME Ha pe3yJbTaThl aHaiu3a. J[oCTOMHCTBA M HENOCTATKU
METO/a.

Onpenenenne yJIeapHOM MOBEPXHOCTH METOJOM BO3yXOINPOHMUIIAEMOCTH: OCHOBHBIE
y31bl ipuoopa. [lopsaok BeimonHeHust paboThl, 00padoTKa pe3yIbTaTOB U3MEPEHUH.
Omnpenenenue yAelbHOM TMOBEPXHOCTH METOJOM HHM3KOTEMIIEpaTypHOU aacopOIuu
azota. OCHOBBI MeTO/1a 1 00JIACTH UCTIOJIb30BAHMUSL.

Omnpenenenue yAelbHOM TMOBEPXHOCTH METOJOM HHM3KOTEMIIEpaTypHOU aacopOIuu
a3oTa: anmnaparypHoe opopMIIeHHE U IPUHLIUIT pabOoThl TpUOOpa.

Omnpenenenue yAelbHOM TMOBEPXHOCTH METOJOM HHM3KOTEMIIEpaTypHOU aacopOIuu
a30Ta: MOJAr0TOBKa Mpo0, MOPSIOK MPOBECHUS aHaIUu3a U 00paboTKa pe3yIbTaToB.
MeTonsl ompeneieHus TPaHYJOMETPUUYECKOIO COCTaBa MHUHEPAIbHBIX IOPOIIKOB.
CuroBoil aHanmu3. XapakTepucTuka IKaabl cuT. [lopsmok npoBeneHMs aHanIu3a.
JlocTonHCTBa M HETOCTATKHA METOA.

TeopeTnueckre OCHOBBI CEIMMEHTAI[MIOHHOIO aHAJIN3a U TPAHULBl €r0 NPUMEHUMOCTH.
JlocTonHCTBa M HETOCTATKHA METOA.

CeqMMEHTAlMOHHBIM aHAM3 M OCOOCHHOCTH €ro MpOBEJIEHHs NpU  aHaIu3e
MUHEpaJbHBIX BSKYHIIMX BemiecTB. [lopsiiok mnpoBeneHWs aHanu3a U 00paboTka
pE3yJIBTaTOB.

CenapallMOHHBIN aHAJIN3 MHUHEPAIBbHBIX MOPOIIKOB. OCHOBBI METOAA U YCIOBHS €ro
npoBeaeHus. JJocToMHCTBa U HEOCTaTKN METO/IA.

Teopernueckre OCHOBBI MeTOJa JlazepHON mudpakiuu. [IpuHIUT paboTHl Ja3epHOTO
MHUKpOaHaJIN3aTopa.

Merton nazepnort nudpakmuu. Ilopsmoxk mnpoBeneHus aHanuza. [ 'paHyJIOrpaMMBl.
WnTerpanbHas u nuddepeHnuanbHas KpuBble pacipeaesIe s YaCTHUIL TI0 pa3MepaM.
MeToasl ompeneieHus TPaHYJOMETPUUYECKOIO COCTaBa MHUHEPAIbHBIX IOPOIIKOB.
CpaBHuUTENBbHASA XapaKTEPUCTHKA METOA0B U COIIOCTABUTEIIBHBIN aHAIN3 PE3YJIbTaTOB.
KanumispHo-nopucTeie Tena, ux KiaccupuKalus U XapakTepUCTHKA.

XapakTepucTuKa OpOBON CTPYKTYphl MCKYCCTBEHHOTO KaMHs. B3aummocBs3p MopoBoit
CTPYKTYPbI HCKYCCTBEHHOTO KaMHS C €T0 (PU3MKO-TEXHUUECKUMHU XapaKTePUCTHKAMHU.
Metoapl onpeneneHust MOPOBON CTPYKTYpPbl MCKYCCTBEHHOro kamHs. Kiaccudukarms
METOJIOB M UX CPAaBHUTENbHAS XapaKTEPUCTHKA.

TeopeTnueckne OCHOBBI METOJ]a PTYTHOM TopoMeTpuu. IIopoMepsl BEICOKOTO U HU3KOTO
JTaBJICHUS.
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49.

50.

51.

52.

53.

54.

55.

56.

57.

38.

59.

60.

MeToa pTYTHOH NOpPOMETpHH: ammapaTypHoe O¢OpMIIEHHE MeToJa. YCTpOMCTBO
IIOPOMEPOB BBICOKOT'O M HU3KOTO JTaBJICHHUS.

OmnpezneneHyue MOPUCTOCTH METOAOM PTYTHOM mopometpuu. IloaroroBka obpasnoB u
MOPSIIOK MPOBECHUS aHAIN3A.

OmnpezneneHre MOPUCTOCTH METOIOM PTYTHOM mopomerpuu. OOpaboTka pe3yiabTaToB
u3MepeHuil. [loctpoenue uHTerpanbHoi 1 AMQpepeHrnanbHON KPUBBIX pacipeeieHus
op 1o pasmepam. Pacuer pasmepa u quamerpa mnop.

OnpeneneHne MOPOBOM CTPYKTYpPbl HCKYCCTBEHHOTO KaMHsSI METOJOM HACHIIICHUS.
OCHOBEI METOAA.

MeTonbl OLICHKM MEXaHWYECKHX CBOMCTB CHJIMKATHBIX MAaTepuajoB. EIWHHIBI

U3MEPCHHS.
Meronbl omnpeneneHus yHnpyrux CBOWCTB Marepuana. YIPYTrHe Y4YacTKHM KpPHBBIX
HampspkeHue — JedopManus. 3aBHCHMOCTh BSI3KOCTH Pa3pyIICHHS OT CKOPOCTH
nedhopmaruu.

Knaccudukanus MexaHW4eCKUX HUCHBITAHUN IO CIOCOO0Y HAarpyKeHHs U XapakTepy
U3MEHEHHUs1 Harpy3ku Bo BpeMmeHU. CoBpeMeHHas TpakTOBKa (U3UYECKOTO H
TEXHUYECKOTO CMBICJIA BAXKHEUIINX MEXaHUYECKUX CBOMCTB MaTEPHAJIOB.

TBepaocTh MaTepuana U METOJIBI €€ U3MEPEHHU: TBEPIOCTh 0 bpunemno, Bukkepcy u
Poksemty. Enunauns! usmepenus. JJocTOMHCTBA U HENOCTATKU METO/OB.

VYrpyrue cBONCTBa MaTepHaAIOB. 3aKOH ['yka M KOHCTaHTa yHpyrux CBOMCTB. Mojayib
IOura, monyns casura u kosdgdurment [lyancona.

Onpenenenue ynpyrux cBOWCTB MaTepuaioB. [IpuOopbl M NpUHIMI HUX PabOTHI.
Pe3onaHcHast ycTaHOBKA [JIs OIIPEACIICHUS MOLYJII HOPMAJIbHOU YIIPYTOCTH.

VnmapHas BS3KOCTb, €IWHULBI W3MEpeHUs. Bs3koe paspylieHue, MEXaHHU3MBI
3apOXKACHUS TPELIUH.

MeTozb! onpesienieHus mpejiena NPOYHOCTH UCKYCCTBEHHOT'O KaMHs TP U3rude, CoKaTuu
u pactsokeHud. [loaroroska o6pasnos. [IpuGops! 1 yCTaHOBKH.

3.2.3. Melounqecxne MarTepualjbl, OonpeacJadrmue npoueaypbl OINCHHUBAHUA 3HAHMI
b y 9
yMeHHﬁ, HaBBbIKOB B X0/1¢ l'lpOMC)KyTO‘-lHOfI arrecranumu

Ilpouenypa oneHuBaHus 3HAHUH (YCTHBIH O0TBET)

[Ipenen ATUTENEHOCTH 10 MuHYT

IIpennaraemoe KOJUYECTBO 3aJJaHUN 2 Bompoca

[ocnenoBarensHOCTH BBIOOPKH BonpocoB U3 | CrydaiiHast
KaXJIOT0 pa3zena

Kpurepuu oneHku - TpeOyeMbIii 00BbEM U CTPYKTYpa

- N3JIOKEHNE MaTepHana 0e3 paKTHIEeCKUX OIUOOK

- JIOTUKA M3JI0KCHISI

- UCTIOJTF30BAaHNE COOTBETCTRYIOIICH TEPMHHOIOTHI

- CTHJIb PEYH U KyJBTypa peun

- 1oa6Op MPUMEPOB MX HAYYHOH JINTEPATYPHI U IPAKTHKH

«5» ecnu TpeﬁOBaHI/IH K OTBCTY BbLIIIOJIHCHBI B IIOJIHOM 00BeMe

«4» ecnu B IICJIOM BbIIIOJIHCHBI Tpe6OBaHI/I$I K OTBCTY, OJHAaKO €CTb

HeOOJIbIINE HETOYHOCTH B M3JI0KEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHMUS BBHITIOJIHEHBI YaCTHYHO — HE BBIACPIKAH 00BEM, €CTh

(1)aKTI/I‘I€CKI/Ie 0H.II/I6KI/I, HapyHicHa JIOTHKa H3JI0KCHMUA,
HEAOCTATOYHO MCHOJIB3YETCA COOTBETCTBYIOMIAA TCPMUHOJIOTHA

IIpouenypa oueHuBaHHMsI YMEHUII M HABBIKOB (pemieHue MPo0JIeMHO-AaHAJIUTHYECKHX U
NPaKTHYECKUX Y4eOHO-TTPo(ecCHOHAIBHBIX 3a1a4)

IIpennaraemMoe KOJIMYECTBO 3aJaHUIT 1
[ocnenoBaresIbHOCTH BHIOOPKH CrnyyaiiHas
Kpurepun oneHku: - BBIJEIICHUE 1 TIOHNMAHHUE IIPOOIEMBI

- YMEHHE O606H.laTB, COIIOCTABJIATH PA3JIMYHBIC TOYKHU 3PpCHUA

- IIOJIHOTA MCIIOJIb30BAHHA NCTOYHHUKOB

- HAJIN4YHUEC aBTOpCKOﬁ MMO3UINHU

- COOTBCTCTBUE OTBCTA ITOCTABJICHHOMY BOIIPOCY

- HWCIIOJb30BAHHEC COLHAJIBHOT'O OMNbITd, MAaTCpHaioB CMI/I,
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CTaTUCTHUYECKUX JAHHBIX
- JJOTUYHOCTH HU3JI0KCHUSA

- YMEHHE cJenaTh KBAIN(PHUINPOBAHHBIC BHIBOABI M 0000IIEHHS C
TOYKH 3pEHUS PEHICHUS TPO(ECCHOHANBHBIX 3a/1a4

- YMEHUE NIPUBECTU IIPUMEDP

- OII0pa Ha TEOPETUYECCKUE ITOT0KCHUL

- BJIAJICHUE COOTBETCTBYIOLICH TEPMUHOIOTHEN

«5» ecm TpGGOBaHI/Iﬂ K OTBETY BBIITOJIHCHBI B IIOJITHOM o0BeMe

«4» ecinun B IICJIOM BBIIIOJTHCHBI Tpe6OBaHI/I$[ K OTBE€TY, OJHAKO €CThb

HEeOOJbIIINEe HETOYHOCTH B M3JI0KEHHH HEKOTOPBIX BOIPOCOB.
3arpyngasercs B (QOpPMYTHUpPOBAaHWM  KBAaJTHU(HUIIMPOBAHHBIX
BBIBOJIOB U 0000IIEHMIT

«3» ecnu TpGGOBaHI/Iﬂ BBIITOJTHEHBI YaCTUYHO — IMBITAETCS 000CHOBATHL CBOXO

TOYKY 3pCHHs, OJHAKO CJIa00 apryMEHTHPYET HAyYHBIC
MOJIOKECHNSA, TIPAKTHYECKH HE CHOCO0EH CaMOCTOSATEIBHO
c(hopMyIMpPOBATh BHIBOABI M OO0OOIICHHS, HE BHIUT CBSI3b C
PO eCCHOHATPHOH IS TETPHOCTRIO

4. Y4eOHO-MeTOAUYEeCKOe W MAaTepHaJbHO-TEXHHYeCKoe olecnevyeHne AUCHUIIMHBI
(Moays)
4.1. DJIeKTPOHHbIE Y4eOHbIe N3TaHUS

1.

bannoB, A. I'. UHcTpymeHTanpHBIE METOJBl aHAIM3a: TEPMHUUECKHH aHaIM3 H
HU3KOTEMIIepaTypHas ajacopOuus a3oTa : ydeOHoe mocobue / A. I'. bannoB, M. B.
ITonoB. — Hoocubupck : HI'TY, 2019. — 72 c. — ISBN 978-5-7782-3847-3. —
Tekcr : osnexTpoHHbIi / JlaHb : 531mekTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/152336. — Pexxum noctyma: Uisl aBTOPH3. IIOJTH30BATEICH.

BogomnbesanoBa, C. B. AHanuTHueckuii KOHTPOJIb MUHEPAIBLHOTO CBHIPhSI B MPOU3BOJICTBE

CIJIMKATHBIX MarepuajioB : ydeOHoe mocobme / C. B. BomombsnoBa. — Kazanp :
KHUTY, 2018. — 100 c¢. — ISBN 978-5-7882-2353-7. — TeKcT : 37EKTPOHHBIN //
Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/138521. — Pexxum goctyma: 1jisi aBTOpHU3. MOJIb30BaTEICH.
Martioxuna O. H., CuBkoB C.I1. MeTtonbl TepMuueckoro aHanmsa: yueOHoe mocodue. -
M.: PXTY um. II.U. Mengeneena, 2010. - 39 c.

Matroxuaa O.H., KocunoB E.A. Meronbl peHTreHOrpau4eckoro aHaim3a: TEKCT
nekuui. M: PXTY um. JI.1. Mengeneena, 2010. 52 c.

[Toranosa E.H., bapunoa O.H. Mukpockonuueckne METOAbl UCCIET0BAHUS BXKYILIUX
MarepuanoB: YueoHoe nocooue. M.: PXTVY um. JI.U. Menneneera. 2018. 168 c.
OU3NKO-XUMHUICCKUE METOJIbI aHamm3a : yueOHoe mocobue mis By3oB / B. H. Kasun [m
ap.]; mon penakuuei E. M. Ilnucca. — Mocksa : MznarensctBo HOpaiit, 2023. —
201 c.— (Beicmee oOpazoBanue). — ISBN 978-5-534-14964-7. —  Tekct
anekTpoHHblt  //  OOpazoBatenpHas minatdopma HOpaiit [caiit]. —  URL:
https://urait.ru/bcode/518222.

4.2. JJjIeKTpOHHbIE 00pa3oBaTeibHbIE PeCYPChI

1.

2.

DnekTpoHHas o6ubanoreuyHas cuctemMa «ObC IOPAWT» Biblio-onlineru (9BC
«tOpaiit») [DnexTponnsiif pecypc]. — URL: https://urait.ru/.

OnekTpoHHO-0nOMmMoreyHass cucreMa ZNANIUM [Onextponnsiii pecypc]. — URL:
https://znanium.com/.

OnekTpoHHass OuOnnoreuyHass cucrema «KoHCynbTaHT cTyaeHTa» [DJIEKTPOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas anekTpoHHass Oubnuoreka [DnektponHbli pecypc]. — URL:
http://elibrary.ru/.

Hayunas snextponnas oubnuorexa «KubepJlenunka» [Dnexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.

Nudopmannonnas cucrema «EnnHoe OKHO gocTynma K oOpa3oBaTelIbHBIM peECypcamy
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.
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7. @enepadbHbI LEHTP HHPOPMALMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpeMeHHBbIe Npo(eccHOHANBbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI

OOyuaromuMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HUXKE CJEIyIOIUM
COBPEMEHHBIM Tpo(decCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(POPMAIMOHHBIM  CIIPABOYHBIM
cHCTEeMaM:

1. CnoBapu u »SHUMKIONEOUM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uHpopmManmoHHO-TIpaBoBOro obecrieueHus «['apanT» [DneKTpoHHBIN pecypc].
— URL: http://ivo.garant.ru/.

4.4. KoMIjIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecrneyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/JACTBA
1. JluueHsuoHHoe mporpaMMHOe oOecrieyeHue: oOmepanuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpPOorpaMMHOE oOOecriedeHre: CBOOOJHBIC TAKETHI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. IIporpammuoe obecriedeHHEe OTEYECTBEHHOTO IPOM3BOJICTBA: CIIPABOYHO-TIPABOBAS
cucrema «lapant» (OneKTpOHHBIM nepuoandeckuil cupaBoyHuK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnektponHas 6ubamorednas cucrtema «OBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1EKTPOHHO-OMOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnunoreunas cucreMa « KOHCYIbTaHT CTyIeHTa.
4.5. O0opynoBaHHe M TeXHUYECKHE CPeICTBA 00yYeHH s

Jng peanuzanuy AMCHUIUIMHBL (MOZYJISI) HCIOJIB3YIOTCA ydeOHbIE ayIuTOPUHU IS
NPOBE/ICHUS Y4YeOHBIX 3aHATUH, KOTOpPHIE OCHAIIEHbI OOOPYJOBAaHHMEM U TEXHUYECKUMHU
cpeacTBaMu OOy4YEeHHS, U TIOMEIICHHUS JUISi CAaMOCTOSITEIbHOW pabOThl 00YJaromuXcsi, KOTOphIe
OCHAIIIEHbl KOMITBIOTEPHON TEXHUKOH C BO3MOXHOCTBIO MOAKIIOYEHUs K ceTu «MHTepHeT» H
oOecreueHbl JIOCTYNIOM B JJEKTPOHHYIO WH(OpPMaIMOHHO-00pa3oBaTenbHy0 cpeny PXTY
uM. /.M. MengeneeBa. Jlonyckaercsi 3aMeHa 000pyA0BaHUs €r0 BUPTYyaJbHBIMHU aHAJIOTaMHU.

HaumeHoBaHHe y4eOHBIX ayAUTOPHI ISl OCHaLICHHOCTh Y4eOHBIX ay[ANTOPHI VISl IPOBEJeHUS
NpoBeAeHUs YUeOHbIX 3aHATUHI 1 Y4eOHBbIX 3aHSITUI ¥ IOMELeHUH /15l CAMOCTOSITeIbHOM
NMOMeLIeHHH /15 CAaMOCTOSITeJIbHOM padoThI 000py10BAaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
VY4yeOHblE  ayguTOpMM  JUIA  TPOBeACHHS | YueOHas ayIQMTOpHs YKOMIUIEKTOBAaHA CIEIUAIM3WPOBAaHHON
yuEOHBIX 3aHITHH MeOeblo, OTBEYAroUIed BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHMAM, O0OPYIOBAaHHEM M TEXHWYECKUMH CPEICTBAMH
00y4eHus (MOOWIIBHOE MYJIBTHMEINIHHOE 000PYI0BaHHE).
[Tomemenne it caMOCTOSTENEHON paboThI ITomemieHne  OCHAIIEHO  KOMITBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~NOJKIIOYEeHHs K cetd «MHTepHer» U
obecrieyeHrEM [OCTyMa B 3JICKTPOHHYIO HH(POPMAIHOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MenneneeBa u K
3bC.

* HoMep KOHKPETHOW ayJUTOPHWH yKa3aH B IpHKa3e 00 ayAUTOPHOM (OHAE, PACHUCAHWN YIEOHBIX 3aHATHI H
pacIcaHiy IPOMEKYTOYHON aTTeCcTalny.
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