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Jluer akTyasu3auuu paboueii nporpammel

PaGouasi mporpaMma nepecMoTpena, o0cyKaeHa u ofobpena juis peatusauuu B 2020 - 2021
yueGHOM rojIy Ha 3acenaHuy Kapeapbl DPU3NKH

ITpotoxonor 84 09 020r. No 4
3aB. kapeapoit M.B. Apkynuc

PaGouas nporpamMma IepecMoTpeHa, 00cy K/aeHa 1 0/100peHa Ulst peaan3ainu B 2021 - 2022
yueGHOM Tofy Ha 3aceflaHiu kapeapbl PU3NKH

¥

[Tpotokon ot 20 r. Ne

3aB. Kadeapoii M.B.Xp](y;mc

Pa6ouas porpaMma MepecMoTpeHa, 00CyKieHa i 0100pena uis peanusaunn B 2022 - 2023
yueGHOM rojly Ha 3ace/iannu kapenpsl DH3NKH

[Tpotokom ot __ 20w Ne

3as. kadeapoit M.B.prynuc

PaGouasi IporpaMma nepecMoTpena, obcy KaeHa u 0106pena uis peanusanuu B 2023 - 2024
yueGHOM To/ly Ha 3aceannyu kapenpsl Dusnku

[IpoTokomor ___ 20 r. Ne

3as. kadenpoi M.B.kaynnc




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

LenssMu OCBOGHMS TUCHMIUIMHBI SIBJISIOTCS: PacIIMpeHHE U YriyOJeHue 3HaHWH 10
MaTeMaTHKe U (U3MKe, JEeKAIIUX B OCHOBE TEOPETUYECKOT0 00OCHOBAHUSA MHOTUX (U3UYECKUX
TEOPH M HUCHONB3YEeMBIX TNPH pEIICHUH psAAa MPUKIAAHBIX 3a7ad, a TaKkkKe MpPHOOpeTeHue
HaBbIKOB HUX HpPUMEHEHUs, (OpMHUpPOBaHHE OOIIEKYJIbTYPHBIX M  IMPO(ecCCHOHAIBHBIX

KOMITETEHIIN, HEOOXOAUMBIX JUIS OCYIIECTBICHHUS MPO(eCcCHOHAIBHON 1eATEIbHOCTH.

2 MecTo TMCUHMIIMHBI (MO/1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

HI/ICHI/IHHI/IHa KonebarenbHrle CIICKTPbl KOHACHCUPOBAHHOTI'O YIJIEpOJa U HAHOYIJIEpOaa

BXOJIMT B BApUAaTUBHYIO YacTh Y4eOHOIO IJIaHa 00pa30BaTeIbHON IPOTPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMSA  (YMEHHWs,  BJIAJICHUSA),

c(OpMUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

BreruncnurenbHas ¢pusznka
OO0t pu3nvecKuil IPaKTUKYM
OcHOBBI (PU3UKHN KOHJIEHCUPOBAHHOTO COCTOSTHUS

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIe MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT

HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTIH/TIPAKTHK:
HccenenoBanue CTpyKTyphl U CBOMCTB YIVIEPOAHBIX HAHOCTPYKTYP
DU3NYECKUE U XUMUYECKHE METOIbI KOHTPOJIS OKPYXKAIOLIEH CpeIbl
CHeKTpOCKONUYECKUE METO/IBI HCCIIEIOBaHMS

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHus aucuuiuinHbel - (Moaynsi)  «KonebartenbHble
KOHJICHCUPOBAHHOI'O  yIJIEpOJa M  HAHOYIVIEpoJa»  OOydYaroluiics  JOJKEH
CJICAYIOUIMMHU KOMIIETEHIIUAMU:

CIIEKTPBI
001a1aTh

CTpyKTypHBIit [Tnanupyemsble pe3ysnbTaTbl 00y4eHUs
JIEMEHT
KOMIIETEHIINH

ITK-2 cnocoGHOCTBIO MPOBOANTE HAYYHbIE UCCIIEIOBAHUS B U30paHHOM 001acTi
HKCIEPUMEHTAIbHBIX U (WJIN) TEOPETHUUECKUX (PU3NUECKUX UCCIETOBAHUM C TOMOIIbIO

COBpPEMEHHOM MPUOOPHOI 6a3bl (B TOM YHCIIE CIOKHOTO (GU3NYECKOTO 000PYIOBAHMS) U

MH(OPMALIMOHHBIX TEXHOJIOTHH ¢ yUeTOM OTEUECTBEHHOI0 U 3apy0eKHOI0 OMbITa

3HaTb OCHOBHBIC ITPUEMBI CIICKTPAJIbHBIX METOJ0B KaUCCTBCHHOI'O U KOJIMYC-

HUHI'PECAUCHTOB B CJIOKHBIX CUCTEMAX,

CTBCHHOI'O aHaJInu3a, (1)I/ISI/I‘ICCKI/I€ U XUMHWYCCKHNE METOAbI 06H&py>I(GHI/I${

YMeTh pa60TaTB C BCHICCTBAMU, BBITIOJIHATH AHAJIMTUICCKOC UCCIICAOBAaHUC CPEC,

HCIIOJIB3YA Ha MMPAKTHUKE 3HAHHA O CIICKTPOMETPUICCKUX UCCICAOBAHUAX

Bnagerts - TEXHUKOM CIICKTPAJIbHBIX HCCHGHOB&HHﬁ, HpI/IéMaMI/I pa6OTBI C COOT-

BETCTBYIOIIUM 00OpPYAOBaHUEM;

HATHUSX, B TaOOPATOPHOM HMCCIICTOBAHUU U OTUETE;
- HaBBIKaMU BBHITIOJTHEHUS] CAMOCTOSATEIBHBIX 3aJaHUI, HATIPUMED,
HaIMCAaHWUH | 3alIuTe pedepaTon

- HpI/IéMaMI/I H3JIOKCHUA MATCPHUAJIOB Ha CCMHUHApPaX, MMPAKTUYCCKUX 3a-

npu

[TK-3 roTOBHOCTHIO IPUMEHSATH Ha MPAKTUKE MpodeccnoHalbHble 3HAaHUSI TEOPUU U METOJIOB

(I)I/I3I/ILICCKI/IX HCClIeJOBaHUM

3HaThL COBPEMCEHHBIC TCOPUN U METO/JIbI CIICKTPAJIBHBIX I/ICCHe}IOBaHI/II\/'I




YMern MNPUMCHATH COBPCMCHHBIC TCOPHUU U MCTOAbI CIICKTPAJIbHBIX I/ICCJIe,Z[OBaHI/Iﬁ

Buianers COBPEMEHHBIMU METOJIAMH U IPUEMAMU CIIEKTPAIILHOIO aHAIN3a

[1K-4 ciocoOHOCTBIO MPUMEHATD Ha MPAKTHKE MPO(PECCUOHATLHBIC 3HAHUS U YMEHHUS,
HOJIy4EHHbIE IPU OCBOCHUU NPOPHIIBHBIX (PU3NMUECKUX AUCLHUILINH

3HaTh BO3MOKHOCTH ITPUMEHEHUS [Tl KCCIIEIOBAHUS CYIIECTBYIOIINX METO- JOB
CHEKTPO(HOTOMETPUUECKUX HCCIEAOBaHUN

YMeTh MNPUMCHATH COBPECMCHHBIC TCOPHUU U MCTOAbI CIICKTPAJIbHBIX I/ICCJICI[OBaHI/II\/JI
M aHAJIM3UPOBATH IMOJYUYCHHBIC PC3YJIbTAThI

BJIaI[eTB nprueMaMu aHaJin3a U NpUMCHCHUA JJId UCCIICAOBAaHUA CPCL
CYIIECTBYIOIIUX METOOOB CIICKTPOCKOIIUH




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mmast TpyI0eMKOCTh AUCIMILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B TOM

HHUCJIC:

— KOHTaKTHas pabora — 38,3 akajl. 4acoB:

— ayauTopHas — 36 akaJ1. 4acos;

— BHEAyIUTOpHAs — 2,3 aKaJl. 4acoB

— camocTosTeIbHas paboTa — 34 akaJl. 4acoB;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s s
o | wonrakTHAs pabora E 5 ®dopma TeKyIiero
= s 2 Bu KOHTPOJIA
Paszen/ Tema 3 (B axaz. yacax) £ A y P Kon
g 3 ©| caMOCTOSTENBHOI | ycrieBaeMOCTH U
JCIUTUTAHB P £ = ., | xomnerenm
O g £ paboThI IPOMEKYTOUHON
Tex. J;;‘g ng::r. E Lé aTTecTalluu
1. Crpykrypa ¥  METOJBI
WCCIIeIOBAHUS] HAHOYTIIEpOoaa
11 CTpyKTypHBIC IToaroroBka K Samura
ocodenHocTH 1abopaTopHsIM 6 HlT HBIX IK-2, TTK-3
KPUCTAIIMYCCKHUX, 8/41 8 | samstia. Tlomek | 12°0PaTOP ! '
., |pador. Ilogroroska TK-4
amMop(HBIX u JIOTIOJTHUTEITHbHOM OKIIAIIOB
HAHOYTJIEPOTHBIX nHopMaH s A
1.2 Metoapl ucciieI0BaHUS TToaroroBka k Sammta
u 0COOCHHOCTH 71a00PaTOPHBIM
11a00pPaTOPHBIX I1K-2, T1K-3,
KoJe0aTeNbHBIX CIIEKTPOB 10/41 8 | zamsaTusm. [ouck patop
. | pabor. IToaroroBka TK-4
KOH-JICHCHPOBAHHOTO JIOTIOJTHUTEITbHOM OKITAOB
yrileposia 1 HaHOYTJIepoa. nH}opMaH A
1.3 Teopernueckuii pacuer| O
IToaroroBka k
KONeOaTeNbHbIX CIIEKTPOB 3amuTa
11a00PaTOPHBIM
KOHJIEHCHUPOBaHHOT'O /41 8 | sansrmsn. Monex 71a00paTOPHBIX MK-2, I1K-3,
yriaepoga W JeeKTOB ) . | pa6ort. [logroroBka TIK-4
CTpyKTYpHI: JOTIOJTHUTENBHOM OKITATOB
py ) N uH(pOpMaIMu
PETPOCIIEKTUBHBIN aHAIN3.
14 [Ipumenenne IToaroroBka k Sammra
KOJICOATENIbHBIX ~ CIIEKTPOB 11a00paTOPHBIM 6 - MK-2. TIK-3
YTIEPOIAHBIX OOBEKTOB IS 1021 10 | 3arsTusm. ITouck JTabOPATOPHBIX ! !
.. | pabor. IToaroroBka TK-4
aHanu3a CTPYKTYPHBIX JOTIOJTHUTENBHOM OKIIATIOR
ocobeHHOCTeH u uHbOpMAIU A A
Htoro mo paszgeny 36/141 34
2. Konrponb
IK-2, I1K-3
2.1 Dx3amen 5 . '
T1K-4
Wroro no pazneny
HWroro 3a cemectp 36/14U 34 9K3aMeH
IK-2,I1K-
HWroro no nucuuninnne 36/14U 34 3K3aMeH 3 l'IK: 4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamumumoHHble o0Opa3oBaTeiIbHBIC TEXHONOTHH. DOpMBI y4EeOHBIX 3aHATHH C
WCITOJIb30BaHUEM TPAIUIIMOHHBIX TEXHOJIOTHI: JTabopaTopHas padora.

2. Texnonoruu npo6iemHoro o0ydenus. @opMel yueOHBIX 3aHATUN C UCIIOIb30BAHUEM
TEXHOJIOTH TIPOOJIEeMHOr0 OOYyYeHHs: MpaKkTHUecKoe 3aHaATHe B (opme 1abopaTOpHOTO
MPAKTUKYMA.

3. lnTepakTHBHBIC TEXHOJIOTHH.

4, NudopMamoHHO-KOMMYHHUKAIIMOHHEIE 00pa30BaTEIbHbIE TEXHOIOTHH.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
IIpencrasneno B npuiioxeHuu 1.

7 OueHoYHbIE CPeCTBA JIS MPOBeIeHUs MPOMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas UTEpaTYypAa:

1. bextepeB, A.H. ®oHOHHas CTpPyKTypa KOHJIEHCUPOBAHHOTO yrjiepoaa u
HaHoyriiepozaa: yued. mocooue / A.H. bextepeB — Maruuroropck: MarHuTOropck. roc. TeXH. yH-
taum. I'.'1. HocoBa, 2016. — 221 ¢. — ISBN 978-5-9967-0791-1

2. Banosa (Kombuiosa), B. JI. ®u3nko-XxuMHUYECKHE METONBI aHANMM3a [DIEKTPOHHBIN
pecypc] : Ipaktuxym / B. /1. Banosa (Komsuiosa), JI. T. AGecanze. - M. : I3naTenbCKo-TOproBast
kopropamusi  «/lamkoB  wm  K°», 2012. - 224 c¢. - ISBN 978-5-394-01751-3./
http://znanium.com/catalog.php?bookinfo=430532

3. MoutekyinsipHast CIIEKTPOCKOIIHUS: OCHOBBI TCOPHUH M TIpakThKa: YueOHoe rmocobue / [ox
pen. mpod. ®@.®. Jluteuna. - M.: HULL Uudpa-M, 2013. - 263 c.: 60x88 1/16. - (Beiciiee
obOpazoBanme:  bakamaBpuat). (oOmoxkka) ISBN  978-5-16-005727-9, 200 9x3./
http://znanium.com/catalog.php?bookinfo=352873

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. AHanuTryecKkast XuMusl. XUMHYECKHE METOIbI aHainu3a: Yued. noc. / A.W. XKeOeHrses,
A K. XKepnocek u ap. - 2-e u3z., crep. - M.: HUL] UHOPA-M; Mu.: Hos. 3nanue, 2014. - 542 c.:
wr.; 60x90 1/16. - (Bseicur. o6p.: bakamasp.). (m) ISBN 978-5-16-004685-3, 400 sk3. /
http://znanium.com/catalog.php?bookinfo=419626

2. Onrtnueckue uamepenus [Dnektponnslit pecype] / A. H. Anapees, E. B. I'aBpusios, I'.
I'. Mmanus u ap. - M.: YHuBepcurerckas kuura; Jloroc, 2012. - 416 c. - ISBN 978-5-98704-173-
2./ http://znanium.com/catalog.php?bookinfo=469178 .

B) MeToanyeckne yKazaHus:
MeTOI[I/ILIeCKI/Ie peKOMeHI[aHI/II/I HpCI[CTaBJ'ICHI)I B HpI/IJ'IO)KeHI/II/I.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypenl:

IIporpammHoe o0ecnieuenune

Haumenosanue I[10 Ne noroBopa Cpoxk neficTBuUS TUIICH3UU
MS Windows 7

Professional(mma  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)



http://znanium.com/catalog.php?bookinfo=430532
http://znanium.com/catalog.php?bookinfo=352873
http://znanium.com/catalog.php?bookinfo=419626
http://znanium.com/catalog.php?bookinfo=469178

MS Off'lce 2007 Ne 135 o1 17.09.2007 OeccpouHO
Professional
7Zip cB000THO pacnpoctpansemoe [10 0EeCCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca Ccouika
Mexnynapoanas crnpaBouyHas cuctema «l[lommpen»|URL:
polpred.com orpacas «O6pa3oBaHue, HAYKa» http://education.polpred.com/
HannonanpHas HH(pOpPMaAITMOHHO-aHATUTHYECKAS URL:
cucreMa — PoccuiiCKU MHIIEKC HAyYHOI'O LIUTUPOBAHMS Al . .
(PUHLI) https://elibrary.ru/project_risc.asp
ITouckoBas cucrema Axanemus Google (Google URL: https://scholar.qoogle.ru/
Scholar) ' ) ' '

HNudopmanmonHas cuctema - EquHoe OKHO JOCTyma K
nHGOPMAIMOHHBIM pecypcam
9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCIHILITHHBI (MOAYJIsl)

URL: http://window.edu.ru/

MatepuraabHO-TEXHHYECKOE 00eCTIeYeHNEe TUCIUTUTHHBI BKITFOYACT:

JlekimoHHAs ayAuTOpUs: MYJIbTUMEIUWHBIE CpEACTBA XpaHEHHs, MepeAadyu u
peICTaBICHHUS HHPOPMAITUH.

Hayuno-o0pazoBaTenbHbIl IIEHTP MO HW3YYEHHIO HAHOCTPYKTYPHBIX YIJIEPOTHBIX
marepuanioB MI'TY. «<HAHO-MI'TY»

1. UK-®Dyphbe crieKTpodoToMETP.

2. Y®-cnekTpohoTOoMeTp.

3. IlpucraBku mJig UCCIIEIOBaHKS OOBEKTOB METOJAMH IPOITYCKAHUs, 3€PKATHHOTO U
T dy3HOTO OTpAKEHUS

KommnbroTepHbIi Ki1acc: epcoHaIbHbIC KOMITbIOTEpHI ¢ maketoM MS Office u Beixomom B
HNuTepuer


http://education.polpred.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

IMpuaoxenne 1 «Y4eOHO-MeTOAHYECKOE 00eclIedeHre CAMOCTOSATEbHOI padoThI
00y4YaKO U XCSDY

[IpumepHbIii nepeueHb TeM JIabOpaTOpHBIX PadoT:

1. IIposiBnenue nedeKToB B KOIEOATEIBHBIX CIIEKTPaX.

2. CexTpocKonusi KOMOMHAIIMOHHOTO PACCESHHS.

3. Cnexrpockonus 1udy3HOro paccesHusl.

4. MogenupoBaHue KoJeOaTeIbHBIX CIEKTPOB KOHJICHCHPOBAaHHOTO yriepoaa H
HAHOYTJIEPOa.

5. Pacuer onTHYeCKNX XapaKTEPUCTUK KPUCTAIIIOB M3 KOJIEOATENBHBIX CIIEKTPOB.

6. HccnenoBanue nupoyriepoja u crekioyriepoa Mmeronamu VK- criektpockonuu

7. UccnenoBanue 1e(eKTOB CTPYKTYPHI YIIIEPOIHBIX MaTEPHUAIIOB

B xoze BbINoHEHHsSI caMOCTOATENbHOM pabOThI 110 JaHHOMY KYpCY, CTYJEHTBI JOJKHBI
HAy4YUThCS BJIAJAETh YCTHOM M NUCHbMEHHOW pedbl0; BECTU AMAJIOT; Y4acTBOBATH B JIUCKYCCHM;
pacKphIBaTh COJEpKAHUE M3y4aeMOil MpoOJieMbl B MOHOJOTMYECKOM peud; BBICTYNATh C
COOOILIEHUSIMH U JI0KJIaJaMU, IPOBOJAUTD UCCIIEIOBAHMS U BBIIIOJIHATH PACUETHI.

IHoaroroBka K 3K3aMeHy

[lepen HauanoOM MOATOTOBKM K 3K3aME€HaM HEOOXOJUMO MPOCMOTPETh BECh MaTepual U
OTJIOKHTH TOT, YTO XOPOILIO 3HAKOM, & HAUMHATh YYUTh HE3HAKOMBbIi, HOBBII.

Haunnaiite roTOBUTBCS K HK3aMEHAaM 3apaHee, IOHEMHOTY, IO 4YacTsM, COXpaHssl
cnokoiictBue. CocTaBbTe IUIAH Ha KaXKAbIN J€Hb MOJrOTOBKHM, HEOOXOIMMO YETKO ONPEACIUTD,
YTO MMEHHO CerojHsi OyneT m3ydaThCs. A Takke HEOOXOIMMO ONpPEICTUTHh BpeMs 3aHSATHHA C
y4€TOM PUTMOB OpPraHU3Ma.

K TpyaHo 3amommHaeMoMy Marepually HEOOXOJAMMO BO3BpAlllaThCsi HECKOJBKO pas,
IIPOCMATPUBATh €0 B TEUEHUE HECKOJIBKUX MUHYT BEUEPOM, a 3aTEM €IlI€ Pa3 - yTPOM.

OdeHb MOJIE3HO COCTAaBJATH IUIAHBI KOHKPETHBIX TEM M JiepKaTh MX B yMe, a HE
3a3yOpHBaTh BCIO TE€MY IOJHOCTBIO «OT» M «10». MOXHO TakKe MPaKTHMKOBaTh HAIMCAHUE
BOIIPOCOB B BHJI€ KPATKOT'0, TE3UCHOT'O U3JI0’KEHUSI MaTepraa.

3ayunBaeMblii MaTepuall Jy4llle pa3OUTh Ha CMBICIOBBIE KYCKH, CTapasch, YTOObI UX
KOJIMYECTBO HE MpeBbIano ceMu. CMBICIOBBIE KYCKM MaTepuana HEOOXOJWMO YKPYHHSTh U
000011aTh, BbIpaXkas TIJIABHYIO MbICIb OJHOW (pa3oil. TekcT MOXKHO CHUIBHO COKpPaTHTh,
IIPEJICTABUB €r0 B BUJIE CXEMBI

Ilepecka3z TekcTa CBOMMH CIIOBaMH IPUBOAUT K JIYYIIEMY €ro 3allOMHUHAHMIO, YEM
MHOT'OKpaTHOE YTE€HHUE, TIOCKOJIbKY 3TO aKTUBHAs, OPraHU30BaHHAA LIEbI0 YMCTBEHHAs paboTa

IToaroroBKa K BBHINOJHEHUIO J1a00pPaTOPHOI padoTHI

JlaGoparopHble pabOTHI ABJIAIOTCS OAHUM U3 BHI0B IPAKTHUECKOT0 o0yueHus. Mx nensb —
3aKpeINIEHUE TEOPETUUYECKUX 3HAHMM, NPOBEPKA HA ONBITE HEKOTOPBIX IMOJIOXKEHUM TEOPUH U
3aKOHOB, NMPHUOOPETEHNE MPAKTUYECKUX HABBIKOB, IPOBEICHUHU AKCIIEPUMEHTA, MCIOJIb30BAHNUN
IpOCTEHIINX NMPHOOPOB U amIaparos.

3amanrie Ha pabOTy BBIIAETCS 3a HECKOJBKO JHEW 10 €€ BbIMOoNMHeHus. Jls
Ka4eCTBEHHOT'O BBIITOJHEHMS 1a00paTOPHBIX pabOT CTyI€HTaM HEOOXO0IMMO:

1) HOBTOPUTH TEOPETUYECKHUI MaTepHall IO KOHCIEKTY U Y4eOHUKY (COTJIacCHO CIHCOKY
JUTEPATYpPHI)

2) 03HAKOMUTKCS C OMHCAHUEM JIA0OPATOPHOU pabOTHI:

3) B cneuuanbHOM pabodel TeTpaau 3amucaTh Ha3BaHME M HOMEpP pabOThl, BHIYEPTUTH
TaONMUbBl U1  3a0UCH  TOKa3aHUW MNpUOOpPOB M pPE3yibTaTOB pacyera, IOATOTOBUTH
MILIMMETPOBYIO OyMary, eciu TpeOyroTcs rpaduyeckie mocTpoeHus U T.11.

3) BBISICHUB 11€J1b pabOTHI, YETKO MPEACTaBUTh ce0e OCTAaBICHHYIO 3a/1a4y U CIIOCOOBI e
JIOCTHKEHUS, IPOyMATh 0’KUJIAEMBIE PE3YJIBTAaTOB OIBITOB

4) cnenaTh NIpeaBapUTENbHBIN TOMAIIHUI pacyeT, eciii TpeOyeTcs B 3a/laHuu

5) OTBETUTH YCTHO U MMCBMEHHO HAa KOHTPOJIBHBIE BOIIPOCHI.



6) ColGuro1aTh OCHOBHBIE MpaBMIIa 6€30MaCHOCTH U paboTe B 1a0OpaTOPHH.

CTyneHT JIOoImyCcKaeTcsl MperoaBaTelieM K BBIMOJHEHUIO JIA0OpaTOPHOU pabOThI TOJIBKO
nocJe:

- MPOBENCHUS WHCTPYKTa)Xa IO TEXHUKE OE30MacHOCTH M TOJIHUCH IOJTYYHBIIETO U
MPOBOJIUBIIIETO HHCTPYKTAX B )KYPHAJIE TPYIIIIBL;

- npu Hamuuu odopmieHHoro xypHana (cmorpu «TpeboBaHust K OQPOPMIICHHIO
)KypHana ais JIPy»).

CTyIeHTHI BBITIONHSIOT PA0OTHI B COOTBETCTBUH C MHCTPYKIIUEH

B xozne Bemonnenus JIP npenojaBarens oTBeYaeT Ha BCE BOIPOCHI CTYJIEHTOB IO TEME
JIP.

[Tocne cHsATHS 3aMepoB, MPOBEACHUS HEOOXOIUMBIX PACYETOB M MOCTPOCHUS IrpadUKoOB,
CTYJCHT JIOJDKEH MPEACTABUTH IMOJNyUYEHHBIC PE3yJbTaThl MPEMOAABATEII0 HA MOIMKUCH. Takxke
JIeNIAeTCsl COOTBETCTBYIOIIAS OTMETKA B KYPHAJIC TPYIIIIHI.

IHoaroroBka k caaue J1a0opaTopHOii padoThI

Jlns 3amuTel 1a00paTopHOi paboThl HEOOX0IMMO 3aIIOJIHUTH OTYET O JIP

3amuTa BBIOJIHEHHOHN JIaOOpaTOpHON paboThl IPOBOIUTCS TOMY K€ MpernojaBareto, ¢
KeM mpoxoauiio e€ BeimonHeHune. Jlomyckaercs ciada JIP nexropy xadenpsi

IIpenonaBarens oneHuBaetr JIP B COOTBETCTBUM C IpOrpaMMoW Kypca M IPOCTaBIISET
OLICHKY B >KypHase JIP u B )xypHaijie rpyImIsl.

[IpenogaBarens o6s3an npuHATh JIP nmpu Hamuuuwm xxypHana JIP, odopmieHHoro B
COOTBETCTBUU c «TpeboBanus K oopmienuto KypHayia IS JIP»,
JIMYHOM BBINIOJIHEHUU CTyZeHTOM JIP; coBmazgeHuu pe3yiapTaTOB ONBITOB C KOHTPOJIbHBIMU
3aMepaMH, [HMCbMEHHOM BEPHOM OTBETE€ Ha KOHTPOJIbHbIE  (TE€CTOBBIE) BONPOCHI U3
YTBEP)KJIECHHOT0 Kadeapoii CIUCKa, HATMCAaHHOM B ITPUCYTCTBUU MPENOaBaTENs.



Hpuiioxenne 2

«OI.[CHO‘IHBIB cpeacTBa AJd NPpoOBEACHUA HpOMe)l(yTO‘IHOﬁ aTTeCTAlluN»

CrpykrypHs! |[Inmanupyemslie pe3yapTaTel 00yueHHs
i
3J€MEHT

ONTIOT oYY IIIYS

[IK-2 criocoGHOCTBIO IPOBOUTE HAYYHBIE HCCIIEA0BAHUS B N30PaHHON 001aCTH KCIIEPUMEHTAIBHBIX U (WIIH)
TEOPETHYECKUX (PU3MYECKUX UCCIECIOBAHUH C TIOMOIIBIO COBPEMEHHOM PUOOPHO# 6a3bl (B TOM YHUCIIE CIIOKHOTO
¢usmueckoro 00opynoBaHus) 1 MHGOPMALMOHHBIX TEXHOJOTHI C Y4ETOM OT€YECTBEHHOT'O U 3apy0eKHOTO ONbITa

3HaTh OCHOBHBIE MPUEMBI [lepeyeHb TeM IS TOATOTOBKH JTOKJIAZOB K JIAOOPATOPHBIM 3aHATHSIM:
CIEKTPATBHBIX METO/IOB 1. CuekTpocKomHYecKre METOABI AaHAIH3A.
Ka4eCTBEHHOI'0 U KOJHUYe- 2. OrpaxaTenbHas CHEKTPOCKOIHS.
CTBEHHOI'O aHaJIu3a, 3. Mertonsl aHaIM3a CIEKTPOB MOTIOMICHNUS W PACCESTHHUS.
¢usngeckue u 4. TloxHOE BHYyTpPEHHEE OTPaKCHHUE.
XAMHYECKHE METOIBI 5. Meroxn Kpamepca-Kporura B anamnmse crieKTpoB
0oOHapyXeHUI 6. Merton ®peHens B pacueTe ONTUICCKUX XaPAKTEPUCTHK CPE]I.
HWHTPEIUEHTOB B CIIOXKHBIX 7. KonebaTenbHble MOJBI U CHMMETPHUST KPHUCTAJLIOB.
CHCTEMaX, 8. KonebaTenbHbIe MOJBI KOHICHCHPOBAHHOIO YIIIEPOAa




YMeTh

paborath C BelecTBaMH,
BBITIOJHATH
aHAINTHYECKOE
HCCIIEJOBaHME CPE,
UCTIONB3Ys Ha IPaKTHKE
3HaHMA O
CHEKTPOMETPUIECKUX
HCCIIEJOBAaHMAX

Bnanets

- TEXHUKOM
CHEKTPATBHBIX
HCCIIEOBAaHNH, IPUEMaMH
paboTHI ¢ cOOT-
BETCTBYIOIINM
000opynoBaHHEM;

- IpU€MaMU U3JI0KECHHUS
MaTepHaJIoB Ha
ceMHHapax,
MPaKTHYECKUX 3a- HATHSAX,
B J1aDOpaTOpHOM
HCCJICIOBAHUU B OTYETE;

- HaBBIKAMH BBITIOJTHEHUS
CaMOCTOSATENBHBIX
3aJaHui, HAaIIpUMeED, TIPH
HalMCAaHUH U 3alINTe
pedepatoB

[TpumMepHOE 3a1aHKe
PaGoTa ¢ Tabnuuen

DaeMEHTHEIR COCTAR WYHIHTOROH NOPOIEL

Anaans | Onpepeas- Peayawtar AHasna Onpegeas- Peayawtar

Mo enBl napa- EEETVEER Mo eMEL napa- AHAAH3A,
o METP ¥ Mace. i METp % Mace.
1 2 3 4 5 5]
1 Ag <0,0002 19 Mo 0,0011
2 Al 1,5400 20 Na 0,2193
3 As 0,0060 21 Ni 00176
4 B 0,0030 22 P 0,0567
B Ba 0,0179 23 Ph 0,0209
6 Be <0,00002 24 Re <0,0005
7 Bi <0,003 25 E] 1,2980
8 Ca 0,1651 26 Sh =0,006
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Puc. 1. Cnexktphl audhabyaHoro oTpaxerus oBpa3Los cTeknoyrnepona (a), KOHLEHTPaLWOH-

Has 3aBUCMMOCTE MHTEHCHBHOCTH KoneBaTensHoi mMoasl Ea(b).

ITK-3 roTOBHOCTBIO IPUMEHSTh Ha TPAKTHUKE MPOGEeCCHOHATbHBIC 3HAHUS TEOPUU U METOAOB (PU3NYECKUX
HCCIIEIOBAHUI

3HaThL

COBpeMeHHBIe TGOpI/II/I nu
METOAbI cneKTpam;me
HMCCIIEIOBAHUN

1.
2.

w

o

[TpumepHbIe TeMBbI pedepaTos

YrnepoHble BOJOKHA (METOBI TTOTYUEHHS).
HckyccTBeHHBIH TpadUT U HHTEPKATMPOBAHHBIE COCIMHEHNUS
rpadura.

HK-cnexrpockonus

VYrieposHble HAHOTPYOKH (CTpPOEHHE, CBOMCTBA, TEXHOJIOTHs
H3TOTOBIICHHS).

[Tpumenenne QyiepeHoOB U yriIepoIHBIX HAHOTPYOOK.

[Mupoyrnepon (cTpoeHue, CBOKCTBA, MOIy4YEHHE U PUMEHEHNE).

Creknoyriieposi (CTpOeHHE, CBOWCTBA, MOTYUYSHHUE U
MIPUMEHEHNE).




YMeTh MPUMEHSTh coBpeMeHHble |[IpumepHoe 3aganue
TEOPUU U METObI
CIIEKTPATBHBIX
HUCCIIEIOBAHUN

Puc.3. Cxeva ruGpi atomx op6 a, 6 - sp-opbwram; 6. — sp’
opGirran; -~ sp' opota,

Bnanets COBPEMEHHBIMHU IIpumepHoe 3ananue
METOJIaMU U puémMamMu
CHEKTPAJIbHOTO aHAIN3a

Pacnipesiesienne 91CKTPOHHOI IIIOTHOCTH B PELIETKE KPHCTALIA AlMasa

ITK-4 criocoGHOCThIO MPUMEHATH Ha MPAKTHKE MPOGECCHOHATBHBIC 3HAHUS U YMEHUS, MOJYYCHHBIC IIPU OCBOCHUU
npOGUIBHBIX GU3UICCKUX TUCIUILIHH




3HaTh

BO3MOXKHOCTH
TIPUMEHEHHUS JUIs
HCCIIEJOBaHMS
CYIIECTBYIOIINX METO/IOB
CIEKTPOPOTOMETPUICCKA
X UCCIEIOBaHUI

1.

2.
3.

o ks

10.
11.

12.
13.

14.

15.
16.
17.
18.
19.
20.

21.
22.

[IprMepHbIii IepedeHb BOIIPOCOB K IK3aMEHY:

CrpoeHue 1 aHaJIU3 OCHOBHBIX CBOMCTB aJUIOTPOIHBIX (hOPM
KOHJICHCHPOBAHHOTO yriepoaa (anmas, rpadur, kKapOouH).
AHanu3 MEXaHUYECKUX CBOMCTB YIJIEPOJHBIX MaTEpUAIIOB.
ONeKTPONPOBOIHOCTD YIIEPOAHBIX CTPYKTYP U HAHOCTPYKTYP U
METO/IBI €€ U3MEPEHHUSL.

T'ubpunnsie yraepoaasie ¢assl. ['paduHbL.

TennoBsle cBOWCTBA HAHOYTIIEPOIHBIX CTPYKTYP M METOIBI HX
HCCIIeIOBAHMSI.

I'mnbpunHble yriepoaubie ¢assl. YTiaepoaHas MeHa.
JuaiieKTpruueckre CBOMCTBA yIIIepOIHBIX HAHOMATEPUalIOB U UX
SKCHEPUMEHTANBHOE UCCIIeOBAaHNE

Crekioyriepos (CTpoeHUe, CBOWCTBA, MOJTyYeHUE U
IIPUMEHEHUE).

MeTonp! KoIe0aTeIbHOM CIIEKTPOCKOITHHI

[upoyrnepox (cTpoeHwe, CBOHCTBA, TIOIyUYEeHUE U IPUMCHEHHE).
OOmmas xapaKTepHUCTHKA CIIOIIHBIX M CENEKTHBHBIX ONTHYECKUX
CIIEKTPOB KOHJCHCHPOBAHHBIX BELIECTB (BpallaTeIbHBIE,
Koye0aTenbHbIe, YICKTPOHHBIE).

@ymrepeHs! (CTpOSHNE, CBOWCTBA, MOIYYEHHE).

Teoperndeckuii pacueT KoyieOaTEeIbHBIX CIIEKTPOB
KOHJICHCUPOBAaHHOTO yIiiepo/a U Ie)eKTOB CTPYKTYPBHI:
PETPOCIEKTUBHBIN aHATIU3.

YrnepoaHbie HAHOTPYOKHU (CTpOEHHE, CBOMCTBA, TEXHOIOTHSI
HU3TOTOBIICHUS).

[Tpumenenne QynnepeHOB U yTiIepOIHBIX HAHOTPYOOK.
I'mbpunusie yrieponusie ¢assl. [murrep.

UK-cnexkrpockonus

I'mbpunusie yruepoausie das3sl. KnarpaTsr.

Sp — sp3 rHOpPUAM3UPOBaHHBIE YIIEPOAHBIE CTPYKTYPHI
KonebaTenbHbIe CIEKTPHI 1EPEKTOB, IPUMECEH B CTPYKTypE
KOH/ICHCHPOBAHHOTO yTIIEepOAa.

VYrnepoHble BOJOKHA (METOBI TTOIYUEHHS).

HckyccTBeHHBIH TpadUT U HHTEPKATMPOBAHHBIE COCMHEHUS

rpaduTa.




VYMerb MPUMCHATH COBPEMCHHBIC HpI/IMepHOC 3aJaHuc
TEOPUU U METObI PaGoTa ¢ Tabnuuen
CIIEKTPaJIbHBIX KIACCHOUKALNA KPHCTAJUIOB [10 THUITAM CBSI3H
HUCCJICOOBAHUHN U Sweprim
aHaJII/ISI/IPOBaTL Tun [Tpumep CHAM, CroiicTa
Kpucranna KK/ MOJIB
TIOJTYYC€HHBIE PE3YIIbTAThI
1. HorHble NaCl 180 JmanexTpukn (HH3KAA TPOBOAHMOCTE
LiF 240 OpH  HU3KHX  TEMIEPATYpax; npH
BEICOKHX - HOHHAA TNPOBOIHMOCTE);
24 cunenoe MK nornomenne; teepasie,
XpyTEHE,
2. KopanentHele Anmaz 170 JHaNeKTpHEH,  BBICOKAS TBEPIOCTS,
SiC 283 BBICOKAS TEMIEPATYPA MIABIEHIA
3. Meraninyeckue Na 26 Bricokas MIEKTPONIPOBOIHOCT,
Fe 94 BBICOKHIT KOMPPHIMEHT OTPaKCHHA
4. Monexynapusie Ar 1.8 Huanexrpukn, HHIKAs TOMKA
CCly 24 TUIAB/ICHUSA, BBICOKAS CRUMACMOCTD,
5. C BOJIOpOAHBI- HF 7 Tenaenuns € noauMepisaiin
MH CBAIAMH Jlen 12 +5 KKan/MOIb
BJ'Ia,Z[eTB InpueMamMu aHajn3a u HpI/IMepHOG 3aJaHuC
TIPUMEHCHHS IJIS1 IPaboTa ¢ Tabmmein
HCCIIEIOBaHUA CPEN DT )
mofa, | 2E;, 2E Extiy A, 2Ay | Defects | Ez En Defects | Aw. A A
CYLICCTBYIOIIUX METOJ0OB Meron g
HCCIeIoRANN
CIICKTPOCKOIINHA KP, 2-483,0 1t
Cy-13 2540 2710 1610 1557 1353
CY-30 3230 2050 2717 1620 1585 1358
HE-orpaxenne
(v},
Cy.15 32200 2050 ¢n 2740 1640cn. | 15370 1510 1340 T80
C¥-30 3230 2950 ¢n 2760 1630cn. | 1580 1483 1353 815
T10, VR, (v),
C¥-15 F100cn | 3050 ¢n 2750 cn. 1600cn. | 1560 ci. 1515 1330 865
C¥-30 3250 cn. | 2950 cn 2750 1600cn. | 15370 1515 1320 870
1370
MaoTHoCTE
PHOHOHHBIX 3250 24975 2760 1595 1530 1380 §90
cocr. rpadira, 2680
G(v)
Tabnuua. KonebaTtensHele COCTOAHWA B ONTMYECKKMX CNEKTPaX CTEKNoYrNepoaa no gaHHLIM
pasnUuHEIX METOAOR

IMopsiniok mnpoBeAeHUs] NMPOMEXKYTOYHOM AaTTeCTAllMU, MOKA3aTeJd M KPHUTEPHHU
OllEHUBAHHUS:

[Ipomexyrounas  arrecranus 1o  auciuiuinHe  «KomebGaTenbHble — CIIEKTPBI
KOHJICHCUPOBAHHOTO yIJIEpOJa W HAHOYIJIEpOAa» BKIIOYAET TEOPETUYECKUE BOIPOCHI,
MO3BOJIAIOIINE OLIEHUTh YPOBEHb YCBOCHHUS OOYYAIOIIMMUCS 3HAHUHM, U MPAKTHUYECKUE 3aJaHus,
BBISIBIIIONINE CTENEHb CHOPMHUPOBAHHOCTH YMEHMM U BIIAJICHUM, TPOBOIUTCA B (opme
JK3aMeHa.

DK3aMeH 10 JaHHOW JAWCIUIUIMHE MPOBOJUTCS B YCTHOU (hOpMe MO IK3aMEHAITMOHHBIM
OuietTam, KaX bl U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUECKHUX BOMPOCa.

IMoka3aTenu 1 KpUTEPUN OLIEHMBAHUS IK3aMeHa:

— HA OIICHKY «OTJIHYHO» (5 6a/oB) — 00yUaroIuiicsl AEMOHCTPUPYET BHICOKUIT YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMM, BCECTOPOHHEE, CUCTEMAaTHYECKOe M TJIyOOKOe 3HaHUWe
yueOHOro MaTepuana, CBOOOJHO BBHITIONHSET MPAKTUYECKHE 3a/aHus, CBOOOIHO OMNEpUpyeT
3HAHUSMU, YMEHUSIMU, TPUMEHSIET UX B CUTYalUSIX OBBIIIEHHON CI0KHOCTH.

— Ha OIICHKY «Xopomo» (4 6amna) — oOydaronuiicss JEMOHCTPUPYET CPEIHUI yPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMS, YMEHHS OCBOEHBI, HO JIOIYCKalOTCS




HE3HAYUTENbHBIC OIMMOKH, HETOYHOCTH, 3aTPyIHEHUS TMpPU aHAIUTHYCCKUX OIEpaIusX,
nepeHoce 3HaHWK M YMEHH Ha HOBBIC, HECTaHJAPTHBIC CUTYAaIlHH.

— Ha OIEHKY «YIOBJIETBOPUTENbHO» (3 Oamia) — oOydaromuiicss JEeMOHCTPHUPYET
MIOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIIMH: B XOJE KOHTPOJBHBIX MEPOIPHITUN
JOITYCKAIOTCS OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUM, YMEHHUH, HAaBBIKOB,
00y4aromuiCsl WUCIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHCHHS IPH OINEPUPOBAHUM 3HAHUAMHU U
YMEHHSIMH TPU UX TIEPEHOCE Ha HOBBIC CUTYAIIUU.

— Ha OIICHKY «HeY/JAOBJETBOPUTEILHO» (2 Oamna) — oOydyaromuiics JAEMOHCTPUPYET
3HaHus He Oojnee 20% TEOopeTHHecKoro MaTepuaia, JOMYCKaeT CYIICCTBCHHBIC OIIMOKH, HE
MOYKET MOKa3aTh HHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OIICHKY «HeY/OBJIETBOPUTENbHO» (1 6amr) — oOydaromuiicss He MOXET MMOKa3aTh
3HaHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUs HH(POpPMAIMK, HE MOXKET I0Ka3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS MPOCTHIX 3a]1a4.



