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1. Iless U muIaHUpYeMBbIe Pe3yJIbTATHI OCBOCHHS THCHUIIINHBI

Lenpto ocBOEHUS AUCHUTUINHBI SBISETCS POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIHI:

OIIK-1 Crioco6eH ncnomnb3oBath B MpoheCCHOHATBHON AEITEIbHOCTH OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYUYHBIX U OOIIEUHKEHEPHBIX JUCIHUIUINH, MPUMEHSATh METObl MaTEMATHUYECKOTO
MOJICJIMPOBAHHMS, TEOPETUUECKUX U AKCIICPUMEHTAIBHBIX HCCIIeIOBAHUN.

OIIK-2 CriocoGeH BBISBIISATh €CTECTBEHHOHAYYHYIO CYIIIHOCTh ITPOOJIEM, BOZHUKAIONIUX B
X0Zle TpO(QEeCcCCHOHATBHON  JESITEIbHOCTH, TMpPHUBIEKAaTh [UIA HMX peleHus (U3MKo-
MaTeMaTHYeCKU W/WIM €CTeCTBEHHOHAY4YHBIH ammapaT M COBPEMEHHble HH(OpMalMOHHBIE
TEXHOJIOTUH.

OIIK-7 CrocobeH HecTH OTBETCTBEHHOCTH 3a MPUHSATHE PEIICHUH M0 YacTU WM BCEM
CJIO’KHBIM BUJaM WH)KEHEPHOU JeSITeTbHOCTH.

OIIK-8 CnocobeH TNOHMMAaTh NPUHIMIBI PAaOOTHI COBPEMEHHBIX HWH(GOPMAITMOHHBIX
TEXHOJIOTHH, 00pabaTbiBaTh M HWCHOJB30BATh HOBYIO HH(POpPMAIMIO B CBOCH MpPEIMETHOI
oOracTu, mpejiaraTh HOBbIE HJIEU U MOJXOAbI K PEIIEHUI0 HHXCHEPHBIX 3a]au.

IIK-1 Criocoben ocymecTBIsATh MPOBEACHNE PACUueTOB KOMITIO3UIIMOHHBIX MAaTEpUAIIOB U
MUKPOMEXaHUKH.

IIK-2 CriocobeH ocyIecTBIISATh MPOBEACHHE PadOT MO 00pabOTKe M aHANIMU3y HAy4HO-
TEXHUYECKON MH(OPMAITUU U Pe3yJIbTaTOB UCCICIOBAHUH.

IIK-3 CriocobeH BBIOIHATH HKCIEPUMEHTHI U 0(OPMIIATH Pe3yJIbTaThl UCCIEOBAHUN U
pa3paboToK.

PesynpraTramMu OCBOEHUS NUCLUIUIMHBI SBIIAIOTCS CICAYIOUIME NHIUKATOPBI JOCTHKCHUS
KOMIIETCHIIUM:

POOIIK-1.1 3naer ¢yHmamMeHTAIbHBIE 3aKOHBI MPHUPOABI U OCHOBHBIE (U3UYECKUE H
MaTEMaTHYECKHUE 3aKOHBI

POOIIK-1.2 Ymeer npumeHsATh (PHU3UYECKHE 3aKOHBI M MAaTEMATHUYECKHE METOMIBI JUIS
pelIeHns 3aa4 TEOPETUYECKOr0 U NPUKIIAJHOTO XapaKTepa

POOIIK-2.1 3HaeT METOAWKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYIIHOCTH MpOoOIIeM,
BO3HHKAIOIIUX B XOJi€ NPO(PECCHOHATBHON AESITENbHOCTH, U METOIUKY MPUBJICUCHUS (PU3UKO-
MaTEeMaTHYECKOTO armnapaTa i COBPEMEHHbIC HMHPOPMAIMOHHBIX TEXHOJIOTHHN JIJISl KX PEIICHUS

POOIIK-2.2 YMmeeT BBIABIATh €CTECTBEHHOHAYUYHYIO CYIIHOCTh POOJIEM, BOZHUKAIOLINX
B XoA€ Mpo(ecCHOHAIbHON JEeATENbHOCTH U NpPHUBJIEKATh Ui HUX pelIeHus (U3HUKO-
MaTeMaTUYeCKUH anmapar U COBpeMEeHHbIE HH(OPMAIIMOHHbIE TEXHOJIOTUU

POOIIK-7.1 3naer omneHkn 3(G(HEKTUBHOCTH PE3YNbTAaTOB  MPO(ECCHOHAILHON
JESATEIIBHOCTH

POOIIK-7.2 Ymeer BbIOMpaTh CpeAcTBAa W TEXHOJIOTMH, B TOM YHUCIE C Y4YE€TOM
HOCJHEICTBUM HX TMpUMEHEHHs B MNpo(ecCHOHAIbHOW cdepe, ONpenensiTs MNPUOPUTETHI
IpoeCCHOHATILHOMN IeATEILHOCTH U CIIOCOOBI €€ COBEPIICHCTBOBAHMUS

POOIIK-8.1 3naeT MeTOABI MOKMCKA, XpaHEHUs,, 00paOOTKH, aHANIN3a U MPEICTABICHHS B
Tpebyemom hopmare nHPOpMALTUN

POOIIK-8.2 Vmeer pemaTh 3amaun 0OpabOTKM [aHHBIX C TOMOIIBIO COBPEMEHHBIX
CpEJICTB aBTOMATHU3ALIUU

POIIK 1.1 3HaeT OCHOBBI TEXHOJOTMM KOHCTPYKIHMOHHBIX W KOMIIO3UIIMOHHBIX
MaTepUajoB, OCHOBBI YIPYrOCTH, IUIACTUYHOCTH U  MOJI3YYECTH, OCHOBBI MEXaHUKU
KOMITO3UIIMOHHBIX MaTepUaNoB M KOHCTPYKIMH, OCHOBBI MaTepUaloOBEACHUs, (pu3nueckue u
MEXaHUYECKUE XapAKTEPUCTUKU KOHCTPYKIIMOHHBIX M KOMIO3UIMOHHBIX MaT€pUaoB, OCHOBBI
TEIUIONIPOBOAHOCTH M TEIUIONEPENAadl, OCHOBBI YCTaJOCTHOW IPOYHOCTH, OCHOBBI TEOpUHU
YCTOMYHMBOCTH  KOHCTPYKLUH, OCHOBBl ~ TCOPHUM  MPOBEICHUA  HU3MEPEHHH  IIpH
JKCIEPUMEHTAIBHBIX paboTax

POIIK 1.2 YMeeTr npuMeHATh METOJUKH pacueTa Ha MPOYHOCTb KOHCTPYKLUN Pa3IUyHON
CJIOHOCTH, COCTaBJISITh MAaT€MaTU4YECKHE MOJEIHM C yYE€TOM TI'€OMETPUYECKON HEJIMHEHHOCTH
AJIEMEHTOB CHJIOBBIX, TEMIIEPATYPHBIX BO3JEHCTBUM, U IJIACTUYHOCTU MaTEpHalIOB, IPOBOJUTH



pacdeThl Ha MPOYHOCTh AaHAIUTUYCCKUMH W YMCICHHBIMU METOJIaMU PEIICHHS 33a]1a4 MEXaHUKH,
IPOBOAMUTH PACUYEThl Ha MPOYHOCTh B YHHUBEPCAJIbHBIX MPOrPaMMHBIX CHUCTEMaX KOHEYHO-
DJIIEMEHTHOTO aHalW3a, YUTaTh W TOHUMATh TEXHUYECKYI0 IOKYMEHTAIMI0 Ha aHTJIMHCKOM
A3bIKEe, HWCIIOJIb30BaTh  CTaHAAPTHOE MpOrpaMMHOE obOecrieueHue TNpu  OpOpMICHUU
JOKYMEHTAIlMd ¥ WHXEHEPHBIX pPACUYeTOB, HUCIOJIL30BaTh MPOTpaMMHOE oOOecCmedeHue s
pacyeToB Ha MPOYHOCTh

POIIK 2.1 3naer menu M 3aa4d MPOBOJUMBIX MCCIEIOBAHUN M pa3pabOTOK, METOJbI
aHanu3a W OO0OOIIEHHS OTEYECTBEHHOIO M MEXIYHAapOJHOTO OIbITa B COOTBETCTBYIOIIEH
00JacTH MCCIIeIOBaHMA, METOJBI U CPEACTBA TUIAHUPOBAHMSI U OPTaHHU3AIMH WCCICIOBAHUA U
pa3paboOTOK, METO/BI MPOBEJACHUS SKCIEPUMEHTOB W HAOIIOeHUN, 00001IeHNs U 00pabOTKH
UHpOpMaLIUU

POIIK 2.2 YMeeT npUMEHATh HOPMATHUBHYIO JOKYMEHTAIIMI0O B COOTBETCTBYIOIICH
obnmactu 3HaHWA, OQOPMIISITH PE3YNbTAThl  HAYYHO-HCCIEAOBATEIHCKUX U  OMBITHO-
KOHCTPYKTOPCKHX pa0oT, IPUMEHATh METO/Ibl aHaJIN3a HayYHO-TEXHUYECKON nHpopmamu

POIIK 3.1 3maer menum W 3aJa4d MPOBOAMMBIX HCCIEIOBaHWA U pa3paboToK,
OTEUYECTBEHHBIM M MEXXTYHAPOIHBIH OIBIT B COOTBETCTBYIOIIECH 00JIACTH HCCIICIOBAHUN, METObI
U CpelICTBA IJIAHMPOBAHUS U OpPTaHHU3AIMH MCCIEAOBAHUN U pa3pabOTOK, METOIBI MPOBEICHUS
AKCTICPUMEHTOB U HaOJI0IeHN A, 00001IeHHS 1 00pabOTKH MH(POPMAIIHH.

POIIK 3.2 VYmeer mnpuUMEHATh akTyaJbHYI0 HOPMATHUBHYIO JIOKyYMEHTAlMIO B
COOTBETCTBYIOIIEH O0JacTU 3HaHWM, O(QOPMIISATH PE3yNbTaThl HAYYHO-HUCCIENOBATENBCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX PadOT, MPUMEHSTH METO/IbI POBEACHUS SKCIIEPIMEHTOB

2. 3agayy ocBOEHUS AUCIHUIIITHHDI

— OcBouTh (U3NUECKUE METOJIBI UCCICIOBAHNS MAaTEPUAJIOB, TOHATH MPUHIIUIIBI PaOOTHI
OCHOBHBIX METOJIOB HCCIIEIOBaHUSl MaTepuaioB U c(HOpMHpPOBATH AJITOPUTMBI IPOBEICHUS
TpeOyeMBIX UCCIEAOBAHHUNA IS TIOTY4YEeHUSI KOHKPETHOW MH(OPMAIIH O CTPYKTYpE, CTPOSHUH U
COCTaBE€ MaTEpPHAJIOB, B 3aBUCHUMOCTH OT pEHIAEMBbIX 3a/1a4.

— Hayuntbcsi NpUMEHSTh pealbHblE MOJAXOJbl OTIAEIbHBIX METOJOB HCCIEIOBaHUS
MaTepHaJIOB IS PEIICHNS MPAKTUIECKHUX 3a/1a4 MPO(ECCHOHATLHON AEATEIbHOCTH.

3. MecTo AUCHUILVINHBI B CTPYKTYpe 00pa30BaTe/JIbHOMH NPOrpaMMbl

HuctunnmHa oTHOCUTCA K brioky 1 «/lucuuminabl (MOTyIIn)».
JlucuuniuHa OTHOCUTCST K dYacTh 00pa3oBaTelbHONW MPOrpaMMbl, (OPMUPYEMOit
y4aCTHUKaMH 00pa30BaTEIbHBIX OTHOLICHUH, SIBIISIETCA 0053aTeIbHOMN I U3yUYCHUS.

4. Cemectp(bI) ocBOCHHA U (popMa(bl) MPOMEKYTOYHOM aTTECTALMHU 110 AUCHHILIMHE

Bocemoii cemectp, 3auer

5. Bxoanble TpeGOBaHMs 1)1 OCBOEHUSI AU CHUILIMHBI

Jlji ycenmHoro OCBOEHUs JUCIUILUIMHBI TPEOYIOTCS KOMIETEHIIUH, COPMUPOBAHHBIE B
XO0JIe OCBOEHHsI 00pa30BaTeIbHBIX MPOTrPAMM HPEAIIECTBYIOLIETO YPOBHS 00pa30BaHusl.

JUis  yCHEemHOro OCBOEHUS MAMCUUIUIMHBI TpeOyrTCs pe3yibTaTbl OOyuYeHHUs IO
clefyomuM JuciuminHaM: Pusuka, MarepuanoBeieHHe M TEXHOJOIHsS KOHCTPYKIIMOHHBIX
matepuanoB. CTyAeHT AODKEH 3HAaTh: OCHOBHBIE TEPMMHBI, MOHSATHS, 3aKOHbI, MPUHIUIIBL,
METO/bI YKa3aHHBIX TUCLMILIMH.

6. SA3pIk peanuzanuu

Pycckuin



7. O0beM TUCHUILTUHBI

OO6mmast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 "yacoB, U3 KOTOPHIX:
-nexiuu: 14 a.
-mabopatopHsie: 24 4.
B TOM YHCJIE ITPAKTUYECKAsl TIOATOTOBKA: 24 u.
O06BemM caMOCTOATENLHON PabOTHI CTYACHTA ONPEACIICH YICOHBIM TIJIAHOM.

8. Coaepikanue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tema 1. BBenenne. OnTuueckue METO/Ibl UCCIEIOBAHUS MAaTEPUAIIOB.

Kpatkoe conepxanue templ: Tema mocBsilieHa METOAAM ONTHYECKOW MHMKPOCKOIIMH.
Bkirogaer B ce0s1 paccMOTpeHHE TaKuX MOHITUH KaK CTPOEGHHUE BEIECTBAa, CTPOEHHE TBEPABIX
TEJ, MaciuTaOHble YPOBHH CTPYKTYpBI, ONTHYECKass MHMKPOCKOIHUS, METOJbl HaOJIOICHHS
(cBeTiOoro moissA, TEMHOIO IOJiA, B IOJSPU30BAaHHBIX JiydaX, (a30oBOro KOHTPAcTa,
UHTEepPEepEeHIIMOHHAs MUKpocKonus, auddepeHnuanpias HHTEp(EepeHIINOHHO-KOHTPACTHAS
MUKPOCKOITHS, ONTHYEeCKas MeTajiorpadus, KoH)oKaIbHAsT MUKPOCKOTIHS).

Tema 2. [IndpakiioHHbBIN aHANN3.

Kpatkoe cozpepxanue Tembl: PaccmaTpuBaroTCsl Takue MOHATUS Kak MHTep(epeHuus U
TUQpaKLus PEHTTCHOBCKOTO M3JIyYeHUs, MMy4Ka 3JIEKTPOHOB MM HEHMTPOHOB, HENIPEPBIBHBIM U
XapaKTePUCTUYECKUM  PEHTTEHOBCKHE CHEKTPBI, IMPEIOMIICHHUE PEHTICHOBCKHX JIy4eid,
ocnalbJeHne PEHTICHOBCKOTO M3Iy4YeHHs TpU NPOXOXKIACHUU dYepe3 MaTepual U IpH
TU(PPAaKIIMOHHOM aHaJIn3e, MOIJIOEHUE MaTepualaMi PEHTTEHOBCKOTO M3JIydeHUs. Y aenseTcs
BHUMaHME BOIPOCAM BBIOOPA, (pUIBTpAIMM U MOHOXPOMATH3AIMH M3JIy4EHHUsS. 3aTparuBaroTCs
TaKue MOHATHS KpUcTaJiorpaduy Kak KpUCTaNIM4YecKas peleTKa, IPOCTPAaHCTBEHHAs pelleTKa,
JJIEMEHTapHas s4eiika, sdeiiku bpaBs, a Takke NpUHATBIE B KpuUCTAIorpadpuu U
PEHTTEHOCTPYKTYPHOM aHaInu3e 0003HAUEHMUSL.

Tema 3. Ananu3 MatepuaioB METOAOM IU(PPAKIIMUA PEHTTE€HOBCKOTO H3Iy4EHHUS.

Kpatkoe copepxkanue Tembl: PaccmaTpuBaroTCsi paccesiHU€ PEHTICHOBCKHX JIydei
OTJeNbHbIMU aToMaMmM, ycioBus Jlays, ¢opmyna Bynega-bparra, paspemenssie u
3anpeneHnble  pedraexcel, oOpaTHasi pemieTka, IMOCTPOeHHE OJBaibla, WHTEPPEpEHIIMOHHAS
GyHKUUSA, PaKTOPHI, BAUSIOIINE HA MHTEHCUBHOCTh BTOPUYHOTO JIyya.

Tema 4. PacTpoBblil 3JIEKTPOHHBII MUKPOCKOII.

Kpatkoe conepkanue temsl: PaccmaTpuBaeTcs yCTpOMCTBO pacTpOBOrO 3JIEKTPOHHOIO
MHUKpOCKoOIa, OpMUPOBAHKE ITyYyKa B MUKpPOCKOIIE, (POKYCHPOBKA JIyya.

Tema 5. Peructpanuys curanoB v NpUKJIaaHas MEKTPOHHASI MUKPOCKOIIUS.

Kpatkoe conepxkanue TeMmbl: 3aTparuBaroTCs BOIPOCHI, CBA3aHHBIE C perucTparueit
CUTHaJla IpU pPacTPOBOM DJIEKTPOHHOM MHKDOCKONMHM, KpaTKO XapaKTEpU3YIOTCS BUIbI
JNETEKTOPOB,  HCIOJB3YIOIIUMXCSI B MHUKDOCKONMH, YJENseTcds BHHUMAaHUE  BOIPOCAM
npoOOMOATOTOBKH.

Tema 6. AHanu3 MaTepuagoB METOI0OM IPOCBEUUBAIOIIECH FIEKTPOHHOW MUKPOCKOIIHH.

Kpatkoe conepxanue Tembl: KpaTko omucelBaeTcs yCTPOMCTBO NPOCBEYMBAIOIIETO
AIIEKTPOHHOTO MHUKPOCKOTIA, PACCMAaTPHUBAIOTCSI CIIOCOOBI POOOIIOATOTOBKH, XapaKTEPU3YIOTCS
¢u3nUecKre NPUHIIMIIBL, JIeXkKalue B OCHOBE MeTo10B [IOM.

Tema 7. AHaIM3 MaTepHaJIOB METOAAMU aTOMHO-CHJIOBOM MUKpPOCKONHWH, PamMaHOBCKOI,
Oxxe, peHTreHO(ITyOpCEIeHTHON U SHEProJUCIIEPCUOHHOM CIIEKTPOCKOINH.

Kpatkoe conepskanue Tembl: PaccMaTpuBaroTCsi METObI aTOMHO-CHIIOBOM MUKPOCKOIIHH,
PamanoBckolt, Oxe, peHTreHO(IyOpEeCEHTHOH M 3HEProJUCHEepCHOHHON CHEKTPOCKOMUH.
3arparuBaroTCs BOMPOCH MPOOOTIOATOTOBKM M HWHTEPIPETALUU PE3yJIbTATOB, MOIyYaeMbIX
JAaHHBIMU METOJAMHU.



9. Tekymuii KOHTPOJIb MO TUCHUIINHE

Texymuii KOHTPOJIb MO AMCHUUIUIMHE TMPOBOJUTCS IIyTEM KOHTPOJIS MOCEIaeMOCTH,
IPOBE/ICHUS] YCTHBIX OMPOCOB U (UKCHPYETCs B (hOpME KOHTPOJIBHOM TOUKH HE MEHEE OJTHOTO
paza B ceMecTp.

OneHouHble MaTepHualbl TEKYLIETO KOHTpOJId pasMelleHsl Ha caite TI'Y B pazgene
«udopmarnus 06 o6pazoBaTebHON Tporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsiaok npoBeieHUsI H KPUTEPHUH OLCHUBAHHUS NPOMEKYTOYHOM aTTecTaluu

3ayeT B BOCBMOM CEMECTpPE MpPOBOAMUTCA B THCHbMEHHOHW ¢opMme Mo Ouseram.
[IpopomxutenbHOCTD 3auera 1 vac.

OneHouHble MaTepuanbl ISl IPOBEIEHUS MPOMEKYTOUHON aTTeCTAllMM pa3MELICHbl Ha
caite TI'Y B pasmene «WHpopmanus o0  oOpa3oBaTenbHOM  MIporpamMmey -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOANYECKOE 00€ecIIeueHHue

a) DJEKTPOHHBIM y4eOHBIH KypC MO AUCLUUIUIMHE B AJIEKTPOHHOM yHHBepcuTeTe «iDo» -
https://Ims.tsu.ru/course/view.php?id=24738

0) OrieHOUHBIE MAaTEpPHANIBI TEKYIIEro KOHTPOJISI M TPOMEXKYTOYHOM aTTeCTall IO
JMCITUTIINHE.

B) [1nman mpakTUYeCKHUX 3aHATHI MO TUCHUILIUHE.

r) Mertoauyeckre yka3aHus IO OPTaHU3alUNA CAMOCTOSITEIbHOU PaOOTHI CTYIEHTOB.

12. Ilepeyens y4eOHoOI1 TuTEpaTypsbl U pecypcos cetn UHTEepHeT

a) OCHOBHasI IuTepaTypa:

- PacTpoBas snekTpoHHasi MUKPOCKOMHSA /1711 HAHOTEXHOJIOTHI: METOABI U NIPUMEHEHHE /
[PoGept Annepxanst, [loas Anzanone, I1. PoGepr Ankapuan u np.] ; mox pen. Yaumu XKy u
Konr JIun Vanra ; nep. ¢ anri. C. A. lBanosa u K. U. JlomkuHa ; nox pex. T. II. Kamunckoi. —
M.: BMHOM. Jlab6opatopuss 3nanuid, 2016. — 582 c. — Pexum pnocryna OBC Jlaus:
https://e.lanbook.com/book/662 12#book name

- [lonneuntenes E. II. TexHuueckue METOAbl JUATHOCTUKH OMOMATEpHANIOB: [ydeOHOE
nocobue] / E. I1. [loneunrenes. — Crapsiit Ockon: THT, 2014. — 315 c.

0) JOTONHUTENbHAS TUTEpaTypa:

— Knapk Onun P. Mukpockonnueckre METObl UCCIEA0BaHUS MaTEPHAIIOB: IIE€p. C aHIJI.
/3. P. Knapk, K. H. D6epxapar. — Mocksa: Texnocepa, 2007. — 371 c.;

- ®yner; bpent. IlpocBeunBaromias 3JIEKTPOHHAS MUKPOCKOMHS M JAU(DPAKTOMETPHUS
MaTepuaios: nep. ¢ auri. / b. @ynen, Jx. Xay. — Mocksa: Texnocdepa, 2011. — 904 c.: .
— Mup ¢usuku u Texuuku. — bubnuorp.: c. 805-820.

- CoBpeMEHHbIE METOJbl HCCIIEJJIOBAaHUS MaTepUalloB M HAHOTEXHOJOTMH: ydeOHOe
nocob6wue: (maboparopHerii npaktukym) / [M. A. Byoenunkos, E. D. INaszuesa, A. O. 'adypoB u
ap.; nox pen. B. U. Ceipsimkunal. — Tomck: UznatensctBo Tom. yH-Ta, 2010. — 365 c. — URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000395423

- 3eBaitnp A. TpéxmepHas 3JIeKTpOHHasT MHMKpPOCKOIIMSI B peaJbHOM BpeMeHu / A.
3eBaiinb, Jx. Tomac; nep. ¢ anri. A. B. Cyxosa. — Jlonronpynnsiit: Uatemnexr, 2013. — 327 c.

- Metoaps! uccnenoBanusi marepuanoB. CTpyKTypa, CBOMCTBa M NpOLECCHl HAaHECEHUS
HEOpPraHMYeCKuX MOKpBITHH: ydeOHoe mocobme / JI. U. Tymmuckmii, A. B. Ilnoxos, A. O.
Toxapes, B. . CunneeB. — Mocksa: Mup, 2004. — 384 c.;

- Kocenkos Biagumup Muxainosuu. Pentrenorpadus B PEaKTOPHOM
matepuanoseneHny / B. M. KoceHkoB; YIbsSHOBCKUN rocylapcTBEHHBI YHUBEPCUTET. — 2-€



https://lms.tsu.ru/course/view.php?id=24738
https://e.lanbook.com/book/66212#book_name
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000395423

u3l., nepepad. u gomn. — YibsHOBCK: M3a-Bo YaesHOBckoro I'Y, 2006. — 168 c.: mi. —
bubmuorp.: c. 160-167.;

- Cunpo Jlaiizyke. AHaTUTHYECKas MPOCBEYUBAIOIIAS SJIEKTPOHHAS MUKPOCKOMHUS: TIEP. C
anri. / J1 Cunno, T. OukaBa. — Mocksa: Texnocdepa, 2006. — 253 c.;

- EropoBa Onpra BnaaumupoBna. Texuuueckas Mukpockonus. [Ipaktuka paOoThl ¢
MUKpOCKornamMu Juisi Texaudeckux meneir / O. B. EropoBa. — 2-e m3z., mepepad. — Mockaa:
Texnocgepa, 2007. — 360 c.;

- Xumud M. A. ®usnyeckre METObI UCCICAOBAHMS MAaTEPUAIOB: Y4eOHO-METOINIECKOE
nocobue. — Tomck: U3n-Bo Tomckoro roc. yu-ta, 2023. — 128 c.

- Xumnd M.A. BBenenne B PeHTTCHOCTPYKTYPHBIN aHanmu3: y4eb. mocodue. — Tomck:
U3p-Bo Tomckoro roc. yH-ta, 2022. — 88 c.

B) pecypchl cetu HTEpHET:

— SpringerLink [Electronic resource] / Springer International Publishing AG, Part of
Springer Science+Business Media. — Electronic data. — Cham, Switzerland, [s. n.]. — URL:
http://link.springer.com/ (OnektpoHHBIH pecype SpringerLink: http://link.springer.com/ ;).

- Hayunass osnekrtponnas Oubmumoreka eLIBRARY.RU [DnexrpoHHbIl pecypc]. —
OnekTpoH. naH. — M., 2000- . — URL: http://elibrary.ru/defaultx.asp? ;

- Dnektponnas oubnuoreka TI'Y: http://www.lib.tsu.ru/ru

— O6mepoccuiickas  Cerp  Koncynwprantllmroc CnpaBounas TmpaBoBas CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHIA

a) TUIEH3MOHHOE ¥ CBOOOTHO PaCIpOCTpaHsIEeMOe MPOTrpaMMHOE 00eCTICUeHNE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BxirouaeT NMpHIIOKEHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnuuHO JocTymnHbIe o0naunbie TexHoioruu (Google Docs, SIHaekc auck u T1.11.);

- mporpamma Powder Cell (B oTkpbITOM HOCTYTIC).

0) UHPOPMALIMOHHBIE CTIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTajor Hay4noii 6ubnuoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAast oubimoreka (penozurtopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.Janbook.com/
— OBC KoncynbranT cryaeHTa — http://www.studentlibrary.ru/
— OO6pa3oBatenbHas miaardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) npodeccruoHanbHble 0a3bl JAHHBIX (MpU HATUYUL):

— YuebHble MaTepualbl MO0 Kypcy KpUCTaNIOXUMHUA (B CBOOOAHOM JIOCTyIE) —
http://www.chem.msu.su/rus/lab/phys/cryschem/lectures/index.html

— OTKpBITas 0a3a TaHHBIX (B cBOOOAHOM noctyre) — http://www.crystallography.net/cod /

— JP-Minerals (B cBob6oaHOM goctyme) — https://jp-minerals.org/en/

14. MaTepuajibHO-TeXHUYECKOe o0ecneueHue

AyauTtopun JUisl IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO TUIIA.
Aynuropun i NPOBENCHHS 3aHATUN IPAKTUYECKOTO THUIA, WHAWBUIYAIBHBIX W
IPYIIIOBBIX KOHCYJIBTALUN, TEKYLIETO KOHTPOJIS U TPOMEKYTOUHON aTTECTALUU.


http://link.springer.com/
http://elibrary.ru/defaultx.asp
http://www.lib.tsu.ru/ru
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
http://www.chem.msu.su/rus/lab/phys/cryschem/lectures/index.html
http://www.crystallography.net/cod
https://jp-minerals.org/en/

[Tomermenus: UIst cCaMOCTOSITEIFHONW paboTHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHUKOH U
JOCTYIIOM K ceTu VHTepHeT, B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPEeLy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Undopmanus o pazpadoTyurax

Xumnu  Mapraputa  AHApeeBHa, K.T.H., MWHCTUTYT (U3MKM T[POYHOCTH U
marepuanoeneanss CO PAH, wH.c./ HaumonansHbii wuccnemoBarenbckuii  ToMmckuid
TOCYIapCTBEHHBI YHUBEpCcUTET, DU3MKO-TeXHUYECKUN (akynbTeT, aoneHT/ HanumoHanbHBIM
uccienoBatesbCkuil TOMCKHIT TOCyJapCTBEHHBIN YHUBEPCUTET, TOMCKUN MaTepUaIoBEIYECKHI
LEHTp, UHKEHED.
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