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1. HEJIX X1 3ATAYU OCBOEHUSA TUCIUIIVIMHBI (MO AYJIA, TIPAKTUKH).

B THUII ITPAKTHUKMN. CIT b 1 ®OPMA (®OPMbD EE IMTPOBEJTEHWA
[enpio M3ydeHNS TUCIUININHBI « PeHTreHOTpad st 1 SIIeKTPOHHAS MUKPOCKO-TINS SBISETCS GOPMHUPOBAHUE y CTYACHTOB
COBPEMEHHBIX MPEICTABIECHHN O TEOPUU U MPAKTUKE METOA0B PEHTTCHOrPaHIECKOr0 U MEKTPOHHO-ONTHIECKOTO
aHaJIN3a aTOMHO-KPUCTAJUTMYECKOTO CTPOCHHS MaTepUaoB ISl PEIICHUS BAKHEHIINX 3aa4 METaUIOBEACHUS: (ha30BOrO
aHaJM3a CIUIaBOB, M3YUCHUS IUTACTHIECKOH JiepopManiy, TEKCTYPHI, ONpeaeIeH s BHYTPEHHUX HANPsDKEHUH U IPYTUX
MeTAIOPU3UIECKUX XapaKTEPUCTHK.

OCHOBHBIE 3314 OCBOCHHS AUCLUILINHBI — HA OCHOBE U3Y4YEHUS CYLIECTBYIOIIUX TEOPUM U 3KCIIEPUMEHTANIBHBIX
JAHHBIX B 001acTH (DU3UKU TBEPJOTO TeJa, KPUCTATUTMYECKOTO CTPOCHHUS, CTPYKTYPHI U CBOMCTB METAIIMYECKUX U
HEMETaJUTMYECKUX MaTepHaIOB, a TAK)KE O3HAKOMJIEHHS C YCTPOHCTBOM M NPHHIMIIAMH ACHCTBUS 000py10BaHNUS,
HCTIONIB3YEMOTO TIPH PEHTTeHOTPA(YUIECKHUX U NEKTPOHHO-ONTHIECKUX NCCICOBAHNAX CBOMCTB MaTePHAIOB,
00ecIeunTs YCBOGHHE OCHOB TEOPUH AU(PAKIINH M OCHOBAHHBIX Ha HEH METOJOB aHAIN3a KPHUCTAIMYECKOTO CTPOCHUS
BEILIECTB, IOHUMAaHHEe PHHIUIIOB PAOOTHI UCTIOIB3YEMBIX PEHTT€HOBCKHUX aIllapaToB, MEKTPOHHBIX MUKPOCKOIOB H
JpYToii anmaparypbl, YMEHHE CAMOCTOATEIBHO PaboTaTh C yueOHO-METOANYECKOM, CIIPABOYHON U TEXHUYECKOH
JIATEPaTypoOif, OCBOCHHE AKCIICPUMEHTAIBHBIX METOJIUK PECHTTCHOTPahUIECKOTO U AIEKTPOHHO-ONTHYECKOTO aHAIN3A,
pacdera XapaKTepUCTHK KPUCTAJUIMYECKOTO CTPOSHH M 3aKIIIOUCHHUS 110 CYTH pelraeMoi MeTamto(u3nueckoil 3agadu.

YcnemHoe 0CBOSHNE TAaHHOHN JUCIUIUIMHEI OyIeT CTIOCOOCTBOBATH CAMOPAa3BHTHIO, CAMOPEATH3AINHN, IIHPOKOMY
WCTIOJIB30BaHMIO TBOPUECKOTO MOTEHIHANa OyIyIuX OakaaaBpoB.

2. MECTO JUCIIUIVIMHBI (MO AYJIsA, IPAKTUKH) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOTI'PAMMBbI

Iuxn (pazzgen) OIL: | B51.B.JIB.05

2.1 | TpeGoBaHus K IpeIBAPUTEIbHOI IOATOTOBKE 00y4aI0LIEroCs:

2.1.1 | Kpucranmorpadus 1 KpUCTAIIIOXUMHUS

2.1.2 | ®usuka

2.1.3 | Xumus

2.2 | JucuMmimHbl (MOTY/IN) U MPAKTHKH, ISl KOTOPBIX OCBOEHHE JAHHOM THCHUIIAHBI (MOXY/Is1) HEOGX0UMO KaK
npeamecTByoNIee:

2.2.1 | IlnanupoBanue u 00paboOTKa pe3yIbTaTOB UCCIIEAOBAHUN

2.2.2 | IIpoun3BoaCcTBeHHAs MpaKTUKa: TexHomorundeckas (IpOeKTHO-TEXHOJIOTHYEeCKas) MpaKTHKa

2.2.3 | be3onacHOCTb XKU3HEAEATENBHOCTH B METAJLIIypPriH

2.2.4 | TToaroToBKa K MPOIEAYPE 3aIIUTHI U 3alIUTa BEITYCKHOW KBAUTN(HUKAITIOHHONW pabOoTHI

3. KOMIETEHIUY OB YYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTIINHBI
(MOJYJISI, TIPAKTHKH)

YK-1: Cnocob6en OCyIIECTBJATH MOUCK, KpI/ITI/l‘leCKI/Iﬁ AHAJIU3 U CHHTE3 l/IH(l)OpMaIII/IP[, NPUMECHATDH CHCTEMHBIH MOAX0/ AJIs
pemeHus MOCTABJICHHBIX 3a/1a4

VK-1.1: Ocywecmensiem nouck u omoop ungopmayuu 6 061acmsx ecmecmeeHHO-HAYUHbIX, MEXHUYECKUX U 2YMAHUMAPHBIX 3HAHUL

PeSyJ'[LTaTLI O6y‘I€HI/I$lZ VYmeer OCYHICCTBJIATH IOUCK U OT60p HaquO-TGXHquCKOﬁ I/IHq)OpMaHI/II/I, Kaca}omeﬁca
PEHTTECHOCTPYTPHBIX U SJIEKTPOHHOOIITHICCKUX I/ICCJIeILOBaHI/II\/‘I B MCTAJUTYPIrAYC€CKOM IIPOU3BOJCTBE

VK-1.2: Pacwuampueaem B0O3MOIHCHbLE 8APUAHINbL PEeULeHUs sadaqu, oyeruesas ux 00CMOUHCMEa U HedOCMamKU

PesynbraTel 00yueHHs: YMeeT CTaBUTh 3a7auMl IS TEOPETHUECKOTO U SKCIIEPUMEHTAIEHOTO HCCIIeIOBaHUS MAaTepUATIOB U
MPOLIECCOB

VK-1.3: I'pamomno u no2uuno 060CHO8bI8aEm peuleHUs:, RPUHAMbLE 8 Pe3VIbmame CUCMEeMHO20 AHAIU3a UHpopmayuu

Pesynbrate! 00yueHus: Bnageer MeTogaMu CUCTEMHOTO aHaNM3a UHPOPMAIIUHU, yMeeT IPaMOTHO U JJOTUYHO OOOCHOBHIBATh
IPHHATBIE PELIECHHS

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOAYJIA, IPAKTUKH)

Kon HaunmenoBaHue pa3jiesioB U TeM /BUA 3aHATHSA/ Cemectp | Yacos ®opma
3aHATUSA / Kypc KOHTPOJIS
1 Pasnea 1. Conep:xanne yueOHOI JMCHUIIHHBI
1.1 PenrtrenoBckas anmapatypa /Tema/ 4 0 Ko K3
1.1.1 [TprHIND NEHCTBHA B YCTPOMCTBO PEHTI€HOBCKUX TPYyOOK. TepModIeKTpoHHAs 4 4

SMHUCCHS, aHOAHOE 3epKallo, POKyC U mpoeknus Gokyca peHTTeHOBCKOM TPYyOKH.
Pentrenosckue anmapaTsl. OCHOBHBIE Y31Ibl, UX Ha3HaU€HUE. DNEKTPUUECKHE
CXEMBI U TIPHHIIHI paboTH pEHTIeHOBCKHX anmapaToB Cxema ammapara YPC-
55.

Perucrpanus peHTreHOBCKUX JIydeil. MeTosl peructparuu (¢pororpadpuieckui,
HMOHU3ALUOHHBIH). dDOTOMETPHPOBAHUE U ONPENENEHNE UHTEHCUBHOCTH
PEHTTEHOBCKHX OTPaXXCHUH B poToMeToze. PexxnMBl perrcTparun B
HMOHU3AaLUOHHOM MeToze, cueTurk ['eiirepa - Mroiiepa, CUUHTHILISILIMOHHBIH
CUETYHK.

/JTex/




W3ydeHne peHTTeHOBCKUX TPYOOK, armaparoB U kamep /J1a6/

1.2

@du3nka peHTreHOBCKUX Tydeit /Tema/

Ko K3

1.2.1

CHexTp peHTTeHOBCKHUX JTydell. HempephIBHEINA CIIEKTP, XapaKTepHUCTHISCKHI
cnekTp. B3anMonei-cTBue peHTIeHOBCKUX Jiydel ¢ BeniecTBoM. OOmmuii 3aKoH
ocya0JIeHUs PEeHTI€HOBCKHUX JIydeH IPH MPO-XOXKACHUH 4Yepe3 BEIIECTBO.
JIvHeWHBIN 1 MacCcOBBIH K03 GHUIHEHTH ocnabneHus. BropuaHoe peHTTeHOB-
CKOe M3IIy4eHue, nonoca nornouieHust. OcaabieHne BemecTBOM PEHTIT€HOBCKOTO
criekTpa. PentreHoBckue GuabTphl. /JIek/

1.2.2

Teopus nuppakiuy peHTTeHOBCKUX JTydel. YpaBHeHue Bynbdha-bparros.
VYpasuenus Jlays. YpaBHeHue An(pakIiy B IPOCTPAHCTBE 0OPATHOM PEIISTKH.
I'eomeTprueckoe mpeacTaBieHue, cdepa pacrnpocrpanenust. CBsa3b ¢
ypaBHeHueM Bynbda-bparros u ypaBHenusmu Jlays. MeToabl peHTI€HO-
CTpyKTypHOro aHanuza. Meron Jlays. Meron Bpallie-H1sI MOHOKPUCTAJIIA.
Meron nonukpucramia. /JIex/

1.2.3

PeHTreHOCTpyKTYpHBIN aHAIU3 NOJNIUKPUCTAILIOB. IlonydeHue peHTreHorpaMm
nonuKpuctauioB. Y crpoiictBo kamepsl PK/I. Cremka cronbuka B kamepe PK/I.
CxeMBl 3aKITaJKH TJICHKH: IpsiMas, oOpaTHas, acuMMeTpuiHas. CheMKa muuda.
Kamepa obpatHoit ceemku KPOC. Pazpemaromas cmocoOHOCTh
PEHTT€HOCHEMKH, BEIOOP U3ITyUeHHUS U PeKUMa CheM-Ki. DUIBTPEl U
MOHOXpOMaTopbl. PeHTreHoBckuii tudpakromerp.

Pacuer peHTreHOrpaMMBI, TOJYYCHHON OT MOPOIITKOBOTO 00pa3Iia-CTOIONKA.
Iopsimok pacuera. OrieHKa HHTEHCUBHOCTH, H3MEPEHHE PACCTOSHHUN MEXIY
muausmu. [Tonpaska Ha norsnouieHue, ee pusnyeckuii cMuici. Pa3nenenue
anb(a- 1 Oeta-nuHuil. HaxoxneHne MEXIIOCKOCTHBIX PACCTOSHUM.
WnnnnupoBanue peHTreHorpaMM. [Iperi3noHHbIe H3MEPEHNS IEPHOI0B
KPHCTAJUTMYECKOH penIeTki. 3aBUCUMOCTb TOYHOCTH OIIPEIeTICHUs IEPHOAOB OT
yria orpaxenus. CrucremMatiyeckue u ciydaiHele omuoku. [IpennsunonHoe
OIIpeieIeH e TIEPHOJIOB PEIISTKH.

/JTex/

124

Pacuer peHTreHOrpaMMBbL. Y CTAHOBJICHHE BEILIECTBA 0 MEKIUIOCKOCTHBIM
paccrostHusaM. /J1a6/

13

HpI/IMeHCHI/Ie PECHTTCHOAHAJIM3a B METAJULIOBEACHU N /Tema/

KoK 3

1.3.1

KauecTBeHHBIH (a30BbIi peHTTEHOBCKUI aHaMH3. YyBCTBUTEIBHOCTD
KaueCTBEHHOI'O aHaJIM3a U IyTU €€ NOBbILEHUs. MeTouKa IPOBEACHUS
Ka4eCTBEHHOTO ()a30BOr0 PEHTI€HOBCKOTO aHAIN3A.

KonuvecrBennslit ha3oBbiii peHTTeHOBCKUMiT aHaIN3. MeTouKa MpoBeACHUS
KOJIMYECTBEHHOTO (ha30BOr0 PSHTTCHOBCKOTO aHaIH3a ABYyX(a3HBIX U
MHOTO(]A3HBIX cMeceH (METOX TOMOJIOTHIECKHX T1ap, TPaTynPOBOYHOI KPHBOH,
BHYTPEHHETO U BHEIITHETO JTAI0HA).

/JTex/

132

Penrtrenoananus TBepApIx pacTBopoB. OmpeeneHue TUIa TBEp0ro pacTBopa.
ITocTpoenue rpaHuIbl pAaCTBOPUMOCTH Ha JUArpaMMe COCTOSIHUS JBOMHBIX
cruiaBoB. M3yueHue npouecca ynopsiiodeHus B TBEPAOM pacTBOPE MPU MTOMOLIN
pEHTTeHOAHATN3A.

PenTreHoanamus TepMudeckoi 00paboTku cTanmu. PeHTreHorpamma
OTOXKCHHOM, 3aKAIEHHON M OTIYIIEHHOH cTanu. PenTreHorpagudeckoe
HCCIIeIOBAaHKE PacHaia MAPTEHCUTA IPU OTITyCKeE.

M3Mepenune ocTaTOUHBIX HalpshKeHUW. BrusHue HanpsokeHuit Ha BUA
peHTTeHOTpaMMEbl. PeHTreHorpadudaeckoe onpenerceHne MakpoHANPsHKEHUH TpH
JTMHEHHOM HAaIpPsDKEHHOM COCTOSIHUU. PeHTreHorpaduaeckoe onpeeeHue
HaIPsHKEHUN TIPU TUIOCKOM HANpsKEHHOM COCTOSHHH.

/Jex/

1.3.3

Ompenenenue pa3Mepa KPICTAUINTOB. BinsHIe pasmMepa KpUCTAIIIMTOB HA BHJ
PEHTTEHOTPAMMBI ITOJIMKPHCTAIUINIECKOTO BeIecTBa. MeTo s onpeaesieHns
Pa3MepoB KPUCTAIUIUTOB: 110 pazMepy pediekcoB, 110 YHCTy pedieKcoB Ha
PEHTI€HOBCKOM KOJIBLIE, TI0 IIUPHHE PEHTI€HOBCKON JIMHUU.

Omnpenenenne MuUKpoHanpspkeHunit n pasmepa OKP mo a¢dexram ymmpeHus
PEHTT€HOBCKHX JTHHUH METOJJOM alNPOKCHMAIMU. 3aBUCUMOCTD ITUPHHBI INHUU
ot pasmepa OKP u BermunHbl MUKpoHanpsbkeHuit. [lonstue o ¢puznueckom n
reoMeTpuueckoM ymupeHun. OnperneneHue GU3HIECKOro YIIHPEHNS METOIOM
aTIpPOKCUMAIUH.

/JTex/

134

KauecTBeHHBIH 1 KOJMYECTBEHHBIN (ha30BbIit aHann3 /J1ad/

1.4

OnextponHas Mukpockomnus /Tema/

KoK3




1.4.1

HpI/IHHI/IH I[eﬁCTBI/ISI 1 ONTUYECKasA CXEMa SJIICKTPOHHOTO MUKPOCKOTIa

IIPOCBEYUBAIOILETO NEKTPOHHOIO MUKPOCKOIIA.
B3aumoneiicTBue 37€KTPOHHOIO ITy4Ka C UCCIIEAYEMbIM BEILIECTBOM.
Perucrpanys n3zobpaxeHus U ero KOHTpacT. Judpakius sneKTpoHOB.
OcobenHOCTH U PAKIIMOHHBIX KapTHH, ITOIy9aeMbIX B IIPOCBEYNBAIOIIEM
JIEKTPOHHOM MUKPOCKOIIE.

/JTex/

npocBevnBaronero Tuna. @opmMupoBaHue H300paKEHHUS B TPOCBEYHNBAIONICM
ANIEKTPOHHOM MHKpocKorte. Pa3pemaromas crrocoOHOCTS 1 TiTyOrHa (okyca

142

MeTo/bI IPUTOTOBIICHNS! 0OBEKTOB IS IIPOCBEUUBAIOIIECH JICKTPOHHOI
" T.J.).

O06acTn TPUMEHEHHS IPOCBCUNBAONIEH IEKTPOHHON MUKPOCKOIHH.
Habmiongenue u uccnenoBanue quciokauuii. VzyueHne MexaHu3MoB

PaCTpOBaSI OJICKTPOHHASA MUKPOCKOITHA. HpI/IHHI/IH Z[eﬁCTBHH " OIITHYCCKast

PacTpOBOro 3JIEKTPOHHOIO MHUKPOCKOIA B METAJIOBEIEHHH.
/JIex/

MUKpocKkoruu. [IpsiMble METOIBI HCCITEIOBaHMSI (TOHKUE CPE3bl, ITICHKH, (POJTBIH
Koceennbie MeTo bl nccienoBanus. CriocoObl IPUTOTOBICHHS PEIUIHK. MeTOIbI
M3Yy4CHHS TIOBEPXHOCTEH u3noma (ppakrorpadus). MccnenoBanne mopoIkos.
pekprcTaiuiu3anuy. MccnegoBaHue 3JeMEHTOB TOHKOH CTPYKTYPBI METaJIIOB.

cXeMa pacTpOBOTO AIEKTPOHHOTO MUKpOcKomna. OcoOOEHHOCTH MPUTOTOBICHUS
00BEKTOB JUIA U3YYCHHUS HA PACTPOBOM BJIICKTPOHHOM MHKpOckomne. [IpuMeHeHue

1.4.3

N3yueHue ycTpoHCTBa AIEKTPOHHOIO MUKPOCKOIIA U [IOIY4EHHE
n3obpaxenus /J1ab/

Pa3nen 2. CamocrosiTesIbHAs patoTa CTYI€HTOB

2.1

B TOM uucie /Tema/

2.1.1

IToxroroBka k oT4eTy 1o JlabopaTopHbIM pabotam /Cp/

23.75

2.1.2

KonTtponsnas padota /Cp/

20

3

Paznen 3. [IpomeskyTounas aTTecTanus

3.1

B ToM uncie /Tema/

3.1.1

KonrakTHas pabota c IIIC /KoPa/

0.25

3.1.2

3auer /3auér/

0

[Mpumedanne. @opmer koHTpOIIS: DK — 3k3aMeH, K- koHTponsHas pabdota, Ko- koHTponsHEIH onpoc, C3- cemecTpoBoe 3ananue, 3-3adet, OIl-
OTYET 10 MPAKTHUKE.

5. ®OHJ OHEHOYHBIX CPEJACTB

OIcHOYHBIE CPEJCTBAa IUIAHUPYEMBIX pE3yNbTaToB OOydeHHs TpeACTaBlIeHb B BUAe (OHIOB OleHOUHBIX cpeactB (DPOC),

pa3p360TaHH1>1x B COOTBCTCTBUU C JIOK&JBHBIM HOPMATUBHBIM aKTOM YHUBCPCHUTECTA.

IIpunoxenuu x padbodeit mporpamme.

@®OC wmoxeT OBITH TIpENCTaBICH B

6. YAEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIIMHBI (MO YJIA,

IMPAKTHUKHN)

6.1. Pexomenyemasi iuTepaTypa

ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBO, TOI. DJEeKTPOHHBIN ajpec
J.1 | Ymanckuii f. C. Kpucramnorpadus, pearrenorpadus u M.: Metanmnyprus,
3NIEKTPOHHAS MUKPOCKOITHS: YUeOHUK 1982
JI.2 | Apucosa B. H., [TpakTukym «CoBpeMeHHasi peHTI€HOBCKas Bonrorpan:
Bornanos A. U. JTU(PPaKTOMETPUSD): yae0.-MeTO1. Tocooue BourI TV, 2020
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHHUKAUMOHHOI1 ceTn "UHTepHeT"
D1 | ba3a nanneix Hayunoit snexrponnoit 6nbnmmorekn eLIBRARY.RU https:/elibrary.ru/defaultx.asp
92 | bubmuoreka (HTB) http://library.vstu.ru/sci-nci
23 | DnekTpoHHas HHHOPMAIIMOHHO-00pa30BaTeNbHAs Cpe/ia YHIUBepcHuTeTa http://eos.vstu.ru u http://eos2.vstu.ru
6.3 IlepeyeHb MPOrpaMMHOI0 odecneyeHust
6.3.1.1 | IIporpamMmHBbIii TakeT paboThI ¢ n300paxkeHusaMu AnalySIS,
6.3.1.2 | OnepanuonHas cucrema Microsoft Windows
6.3.1.3 | OducHsrii maxer Microsoft Office
6.3.1.4 | Microsoft Teams - mpocTpaHCTBO AJIS TPYIIIIOBOH PabOTEI
6.3.1.5 | Cucrema nucranunonHoro o6yderns Moodle




6.3.1.6 | IIporpammHusle makeTs! k qudpaxromerpy Bruker Diffrac. EVA V4.2,

6.3.1.7 | Diffrac. TOPAS V 5.0.

6.4 Ilepeuenb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM U JIEKTPOHHBIX O0ubanoTedHbIxX cuctem (ABC)

6.3.2.1 | ba3a nannbix Hayunoii anektponHo# 6nbnnorekn eLIBRARY.RU - https://elibrary.ru/defaultx.asp

6.3.2.2 | «®enepanbHas cay:x0a o UHTEIIIEKTYaTbHOW COOCTBEHHOCTH, MATeHTaM U ToBapHbBIM 3Hakam» (POCITATEHT" -
http://www.fips.ru

6.3.2.3 | [Tonutemarnyieckas koyutekiwms xypHanoB Taylor & Francis Group - https://www.tandfonline.com/

6.3.2.4 | Nano -6a3a 1aHHBIX C CaMOii MIMPOKOH KOJJIEKIMEH TaHHBIX O HAHOMATepHaiax U JIUTEPATYPHBIX HCTOYHUKOB -
https://nano.nature.com/

6.3.2.5 | B Kembpumxckoro nientpa ctpykTypHbix qanHbix (The Cambridge Crystallographic Data Centre) -
http://webcsd.ccde.cam.ac.uk/

6.3.2.6 | Web of Science — MmexxayHapoaHas 0a3a JaHHBIX HAydHOTO IUTHpOBaHus - webofknowledge.com

6.3.2.7 | ScienceDirect - Benymas nHGopMaoHHas miaThopma peleH3upyeMoi HayqHoi nHpopMaLuy -
https://www.sciencedirect.com/

6.3.2.8 | baza nannbix The SpringerLink Online Collection - https://materials.springer.com/

6.3.2.9 | bubnunotexa (HTB), http:/library.vstu.ru/sci-nci

6.3.2.1 | OnexTpoHHas HH(POPMAIIMOHHO-00pa30BaTeNbHAs cpea yHUBEpCUTeTa, http://eos.vstu.ru u http://eos2.vstu.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMNHBI (MOAYJIA,
INPAKTHUKHN) /OBOPYIOBAHWE

7.1 (220 IT'YK - aynutopus mist 1a00paTOPHBIX 3aHATHIL - yaeOHas Mebenb, MyIsTUMEUIHOE 000pyJ0BaHHE

7.2(219a IT'YK - aymuropust 1yt 1a00paTOPHBIX 3aHATHIH - peHTreHoBckue anmapats! JIPOH-2, IPOH-3

7.3 [230a I'YK- aymuTopus uis m1abopaTOpPHBIX 3aHATHH - peHTreHOBCKHH tudpakTomeTrp Bruker D8 Advance

7.41222 T'YK - aynutopus 1t 1a00paTOPHBIX 3aHATHUH - JEKTPOHHBINH MUKpockorn DM-5

7.51223 T'YK - aynutopus 1151 TaOOpaTOPHBIX 3aHATHH - peHTreHoBckue ammnapatsl YPC-55, YPC-2.0

8. METOANYECKHNE YKA3AHUSA IS OBYYAIOIIIUXCSA IO OCBOEHUIO U CIUITJIMHBI (MO YJIA,
IMPAKTHUKHN)

Opranuszanus 00pa3oBaTEIBHOTO MPOIIECCa 0 TAaHHON TUCHUILTHHE PErIaMEHTAPYETCsl y4eOHBIM TUIAHOM U pacliCaHHEM
y4eOHbIX 3aHaTHH. [Ipn GopmupoBaHnY CBOCH MHINBHIYAIbHOI 00pa30BaTENBHON TPaeKTOPHUH 00YJAIOIIIICS HMEET IPaBo Ha
nepe3ayeT UCIUILIHHEI (TIepeaTTecTaluy ee YacTH), €CIIM OHA OBLITa OCBOSHA B IIPOIIECCE MPEIISCTBYIOIIETO O0YICHNUSI.
Iepe3auer (mepearTecTalny ee YacTH) OCBOOOKAACT 00YYArOLIErocst OT HEOOXOJUMOCTH MOBTOPHOT'O OCBOCHUS TUCIUILTHHBI
(TTIOJTHOCTBIO MM YaCTHUYHO).
Y4eOHBIH Mpormecc MpH MPEeNogaBaHUN Kypca OCHOBBIBACTCS HA UCIIOB30BAaHNH TPAAUIIMOHHBIX, HHHOBAIIMOHHBIX
UH()OPMALMOHHBIX 00PAa30BATEIBHBIX TEXHONOTHU. TpaJuIIMOHHBIC 00Pa30BATEIBHBIC TEXHOIOTUH PEICTABICHBI JICKIIAIMH,
1a00paTOPHBIMH 3aHATUSIMH. VIHHOBaIMOHHBIE 00pa30BaTEIBHBIC TEXHOJIOTHU HCIIONB3YIOTCS B BUJIE IIMPOKOTO IIPHMEHEHHS
aKTHBHBIX U HHTEPAaKTHBHBIX (hOPM MpOBEACHNS 3aHATHHA. H(pOopMaImoHHBIe 00pa30BaTeIbHBIC TEXHOIOTHH PEATU3YIOTCS ITyTeM
AKTUBHU3AIMN CAMOCTOSTEIBHON PabOTHI CTYJICHTOB B AIIEKTPOHHON HHPOPMALIMOHHON 00pa30BaTeIbHON Cpejie.
JIeKIMOHHEIH KypC MPEANoiaraeT CHCTEMaTU3NPOBAHHOE H3II0KEHUE OCHOBHBIX BOMPOCOB yueOHOro miaHa. Ha nepoit nekuun
JIEKTOp HH(POPMHUPYET CTYACHTOB O PEKOMEH/TyeMOH JINTepaType U 3JIEKTPOHHBIX UCTOYHUKAX HH(OPMAIUH 110 JUCIUIUIHHE, C
yKazaHHeM, Kakoi yaeOHuK (yaeOHoe mocodne) sBiseTcs 6a30BBIM.
OcHoBHOM (opMoii TpoBeIeHNs Ta00PATOPHBIX 3aHATUIL ABIAETCA PelICHNe KOHKPETHBIX 33a4.
CamocrosiTenibHas paboTa CTYICHTOB BKIIIOYACT U3YUCHUE 3aKOHCIICKTUPOBAHHOTO Ha JICKIMOHHBIX 3aHATHAX MaTephaia,
JIOTIOJTHEHHE €T0 C YUSeTOM PEKOMEHIOBAHHOW 110 TAaHHOH TeMe JINTePaTyphl, CAMOCTOSTEIBHYIO TTOJITOTOBKY K JIAOOPATOPHBIM 1
HIPaKTHIECKUM 3aHSITUSAM, CAMOCTOSTEIBHOE BRIIIOTHEHHE B 0()OPMIICHHUE 3aJaHIH KOHTPOIBHOH PabOThI, aHAIOTHYHBIX
BBIIIOJTHCHHBIM Ha 3aHSATHAX.
B Teuennn cemectpa U CTyACHTOB ITPOBOASATCS TPYIIIOBEIC TEKYIINE KOHCYIBTAIMH 110 yIeOHO! TUCIHUILINHE, a TakKe
KOHCYJIBTAIIHS TIepe]] 9K3aMEHOM.
Meroauueckrue peKOMEHAAMHN 110 00YYEHHIO JIUII C OTPAHMYCHHBIME BO3MOXKHOCTSIMH 3[0POBbs U HHBAITUIOB. [Ipodeccopcko-
MEeIarormn4ecKuil COCTaB 3HAKOMHTCSI C IICHXOJIOT0-(H3HOIOTHISCKUMH OCOOCHHOCTME O0YYArOIIHXCST HHBAIUIOB U JIHII C
OTpaHWIEHHBIMH BO3MOXXHOCTSIMH 310p0oBbst (OB3), HHANBUIyaIBHEIME IPOTpaMMaMHy peaOMINTAIIMN HHBAIHIOB (TTPH HATHYHH).
[Ipu HEOOXOAUMOCTH OCYIIECTBIACTCS AOTOIHUTEIbHAS HOAACPIKKA MPEMOaBaHIS THIOTOPAMH, IICHXO0IOTaMH, COLUATBHBIMH
pabOTHHUKAMH, MPOIIEAIINMH HOATOTOBKY aCCHCTCHTAMHU.
B cOOTBETCTBHM ¢ METOUYECKUMHE peKoMeHmamsiMu Munoopraayku PO (yrB. 8 anpens 2014 r. N AK-44/058H), B Kypce
TpeAIoIaraeTcs NCHOIb30BaTh COIMAIBHO-aKTHBHBIC U PeIICKCHBHBIE METOIBI O0YIEHUS, TEXHOJIOTHH COLMOKYIBTYPHOH
peabHIMTALNH C LIEJIBI0 OKAa3aHHsI IOMOIIN B YCTAHOBJICHHUH MMOTHOIICHHBIX MEKIMYHOCTHBIX OTHOLICHUH C IPYTUMH CTYJCHTaMHU,
CO3JaHUH KOM(OPTHOTO IICUXOJIOTUIECKOTO KIIMMaTa B CTyIeHYecKoi rpymie. [lonbop 1 pa3paboTka y4eOHBIX MaTepuaioB
TIPOM3BOJIATCS C YIETOM IIPEIOCTaBICHNS MaTepHala B pa3IMIHbIX (popMax: aynnaabHOH, BU3yalbHOH, C HCIIOIB30BAaHHEM
CTEHIATBHBIX TEXHUYECKUX CPEACTB U HH(OPMAIIMOHHBIX CHCTEM.

Mertoauueckue yKa3aHus 10 TUCLIUILTHHE
1.Apucosa B.H. OcBoenue nporpammuoro odecrnieuenus EVA k mudppakromerpy Bruker D8 ADVANCE: meton. ykazaHus K
npakTHdecKuM 3aHsaTusM /cocT. B. H. Apucosa, A. 1. Borpanos; Bonrorpan,- BoarI TY. 2018.—16c.




2.ApucoBa B.H.U3ydenne ycrpoiicTBa 1 Bo3MoxkHOCTeH qudpaxromerpa Bruker D8 Advance: meTos. ykazaHHS K IPAKTHUECKUM
3aHaTusM /coct. B. H. Apucoga, A. . Bornanos; BonrI TY. — Boarorpan, 2018. — 20 c.




