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1. llesu u 3212494 AU CIUILIHHBI

[{enpro Kypca sBIAETCSA BOCIIMTAHNE €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS, KAK
OCHOBHOTO c110c00a Mmo3HaHus OKpy»Karouiero Mupa. OCHOBHBIMHU 3a/1auaMi SIBJSIOTCS: 1)
OcBoeHue NpUHIMIOB padOThl COBPEMEHHBIX U3MEPUTENBHBIX TPHUOOPOB. 2) 3HAKOMCTBO
C COBPEMEHHBIMHU ITpo0eMamMu ONTUKH. 3) DOPMUPOBAHKE Y CTYIEHTOB
€CTECTBEHHOHAYYHOW KapTHHBI MUPA.

Kparkoe conepxanmne TUCHMILTHHBI

B kypce paccmarpuBarOTCsl COBpEMEHHbBIE U3MEPUTENBHBIE TPUOOPHI U COBPEMEHHBIE
npooOsiemsl pu3uKku. M3ydaroTcs IBIEHUS HA TPAHULIE Pa3/esia ONTUYECKUX CPE]l,
OCHOBHBIE XapaKTEPUCTUKHN CBETOBOIOB, CIIEKTPOCKONHUS KOMOMHALIMOHHOTO PACCEIHMUS,
30H/10Basi CKAHUPYIOIIAsi MUKPOCKOIIHSL, SITUIICOMETPHS, 3JIEKTPOHHAS] MUKPOCKOTIHS,
METO/Ibl ONTUYECKON MUKPOCKOIHH.

2. Komnerenuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsble pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OII BO (kommieTeH1IN) 00y4YeHHUs 10 AUCITUTUTHHE

3HaeT: MPUHIUIIBI PA0OTHI COBPEMEHHBIX MPHOOPOB
1 GU3NYECKUX MCCIIeI0OBAaHUM, OTUYECKOTO,
AIIEKTPOHHOT'O U 30H0BOTI'0 CKaHUPYIOIIETO
MHUKPOCKOIIA, CIIEKTPOMETpa KOMOMHALIMOHHOTO
[paccesiHus, ITUCOMETPA.

YMmeeT: paboTaTh Ha COBPEMEHHBIX U3MEPUTEIbHBIX
npudopax.

lMeeT npakTH4ECKH OMBIT: IUIAHUPOBAHUS U
pOBEACHUS (PU3UUECKOTO SKCIIEPUMEHTA, BBIOOpa
MOAXOMAIIETO NpUOOpa At KOHKPETHBIX
HCCciIeq0BaHnd

OIIK-5 CniocoGeH yuyacTBOBaTh B ITPOBEICHUH
(byHIaMEHTAIBHBIX U MPUKIATHBIX UCCIEIOBAHUN U
pa3paboTOK, CaMOCTOSITETLHO OCBaMBaTh HOBBIC
TEOPETHUUECKHE, B TOM YUCJIE MAaTeMaTUYECKHE,
METOIbI KCCIICIOBAaHUHN U paboTaTh HA COBPEMEHHOMN
AKCIEPUMEHTAIIBHON HAYYHO-UCCIIEA0BATENBCKOM,
W3MEPUTETbHO-aHAIUTUYECKON U TEXHOJIOTUYECKOU
amnmnaparype

3. Mecro iucuuninHbl B crpykrype OII BO

HepequL nMpeAICCTBYIOMUX NUCIUITINH, Hepequb nocjacayromux IuCUuIlInH,
BHJIOB PabOT yueOHOTO IiaHa BHJIOB paboT

1.0.10 O6mas ¢pusuka. Mukpodusuka,
1.0.08 O61mas ¢puzuka. DIEeKTPUIECTBO U
MarHETH3M,

®J].02 ®dusndeckrue METOABI HCCICAOBAHNS,
1.0.07 O6mas ¢pusnka. TepmonruHamMuKa u He npenycmoTpenst
MOJIEKYNspHast (pr3uka,

1.0.11 Obmas ¢pusuka. Makpodusuxa,
1.0.09 O6mas ¢pusuka. OnTuka,
1.0.06 O6mas puzuka. Mexanuka

TpeboBaHus K «BXOJHBIMY» 3HAHUSIM, YMEHHSIM, HaBbIKaM CTYJ/IEHTa, HEOOXOIUMBIM
IPY OCBOCHHUH JAHHOM JMCLUMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOEHUS
IPEALIECTBYOIUX JUCHUTIINH:

Jucuunnnna | TpeOoBanus




®J1.02 Oduzndeckrue METOABI HCCASIOBAHUS

3Haer: (hyHIaMEHTaTbHBIC TIOHATHS, 32KOHBI 1
TEOPHH KIACCUYECKON U COBPEMEHHOMN (DH3HKH,
dbu3nYeCKHe TPUHIIUITEI METOIOB U3MEPECHUS
TEPMOIMHAMUYECKUX, SIEKTPOMArHUTHBIX,
ONTUYECKHUX U CTPYKTYPHBIX XapaKTEPUCTHK
BEIIIECTB. YMEET: BRIOpaTh pallMOHATIBHBIN CTIOCO0
U3MepeHus PU3NIECKUX BETMYHMH MPH 3aTaHHBIX
YCIIOBUSIX 9KCIIEPUMEHTA; BHIOUPATh METO/IbI
WCCIICIOBAHUS, HEOOXOAMMBIE JIJISl TIOTYYSHUS
HY>KHBIX pe3yJIbTaToB. MIMeeT mpakTHueCKHil OMbIT:
00pabOTKH pe3ylIbTaTOB IKCTIEPUMEHTAIBHBIX
MCCJIETOBAHUN U COTIOCTABJICHUS UX C
TEOPETUYECKUMH JaHHBIMU; BbIOOpa 000pyI0BaHMS,
HEO0OXOIMMOTO TSI TIOTYUYEHUS HEOOXOIMMBIX
XapaKTePUCTHK ¢ TPEOyeMOi TOYHOCTBIO.

1.0.11 Obuas pusuka. Makpodusuka

3HaeT: TeOPEeTHUECKHUE OCHOBBI (PU3NUECKHX
METO/I0B MCCIIEIOBAHMSI; SKCIIEPUMEHTAJIbHBIE
METOZBI ¥ CPEACTBA JUIS aHAJIN3a U PEICHUS 3a/1a4
Makpo(QHU3UKHU., PyHIaMEHTAJIbHbIE TOHSATHS,
3aKOHBI U TEOPUH MUKPO(DU3UKH; OCHOBHBIE
(bu3HYECKHe FIKCIICPUMEHTBI, TTOBJIUSBIINE HA
pa3BUTHE MUKPO(PHU3UKU. YMEET: MPOU3BOIUTH
YUCIICHHBIC OIICHKH TI0 TIOPSIKY BEJINIHHEI;
MCTIOIB30BaTh BOZMOKHOCTH METOJIOB (PU3UIECKUX
WCCJICIOBAHUM VIS pelieHus (PU3ndecKux 3aaa4d
MaKkpo(QHU3UKU; JeNIaTh MPaBUIbHBIC BEIBOJBI U3
COIOCTAaBJICHUSI PE3yJIbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHATIN3UPOBaTh, CUCTEMATH3UPOBATh
W OIICHUBATh PE3YJIBTAThI ONTHYECKHIX
HKCIIEPUMEHTOB; 0000111aTh UMEIOIIUECS
MaTepHaIIbl., POPMYyITUPOBATH (HU3NIECKHIE 3aKOHBI,
AQHATM3UPOBATh UX BAXKHOCTH, aKTYaJIBHOCTh, CEPhI
MPUMEHEHUST; UCIIOIh30BaTh (PH3UYECKUE 3aKOHBI U
TEOpUU Ha MPAKTUKE, pelIaTh 3aa4u 10 JAHHOMY
pazneny obmieit ¢puszuku. Mimeer mpakTudeckuit
OTIBIT: BJIaJICET HABBIKAMU TPAMOTHOM 00paboTKH
[PE3yaBTAaTOB JTAOOPATOPHBIX IKCIIEPUMEHTOB U
COIOCTABJICHUS UX C TEOPETUYECKUMU JAHHBIMU;
000011IeHNS 1 KPUTUYECKON OLIEHKH PEe3yJIbTaToB
PKCIIEPUMEHTAIBHBIX UCCIIEAOBAHUM. ,
CaMOCTOSITENIbHO PUOOpETaTh HOBBIE 3HAHUS IO
MUKPO(U3UKE; COTIOCTABICHHSI PE3YIBTaTOB
1a00PAaTOPHBIX SKCIIEPUMEHTOB 10 MaKpOo(pU3HKE C
WX TEOPETUUECCKUMU JTAHHBIMH.

1.0.09 O6mas ¢pusuka. Onruka

3HaeT: TEOPETUUECKUE OCHOBBI (PU3NIECKUX
METOJIOB UCCIICIOBAHMS, SKCIIEPUMCHTAITLHBIC
METOZBI ¥ CPEACTBA JUIS aHAJIN3a U PEICHUS 3a/1a4
OIITHUKMU., TCOpeTI/ILIGCKI/Ie OCHOBBI, OCHOBHBIC
[MOHATHS, 3aKOHLI H MOAEIN OITHKH; YHUCICHHEIE
HOpr)IKI/I BCJINYHH, XapaKTepHI)IG IJIs OIITUKH .
'YMeeT: IpOU3BOINThH YUCIICHHBIE OLIEHKH T10
HOpr)IKy BCJINYHHBI, UCIIOJIB30BaTh BO3MOXHOCTHU
METOAO0B (DU3MUECKUX UCCIIETOBAHUNA /IS PEIICHUS
(1)I/ISI/I‘~IGCKI/IX 3aJa4 OIITUKHU, ACJIaTh HpaBI/IJ'IBHI)Ie
BBIBOJIbI U3 COTIOCTABIICHUSI PE3yAbTaTOB TEOPUU U

OKCIICPUMCHTA,; AHAJIN3UPOBATH, CUCTCMATH3UPOBATH




U OLIEHUBATh PE3YABTAThl ONTHYECKHIX
PKCIIEPUMEHTOB; 000011aTh HMEIOITUECS
MaTepHUabl., IOHUMATh, U3J1araTh U KPUTHIECCKU
aQHAJTM3UPOBATh PU3HUECKYIO HH(DOPMAITHIO;
MOJIb30BATHCSI TEOPETUICCKUMU OCHOBAMH,
OCHOBHBIMU TOHSATUSMU, 3aKOHAMHU U MOZAEIISIMU
ONTUKHU. VIMeeT MpakTUYeCKUM OIIBIT:
CaMOCTOSTEIHHOU PaOOTHI C armapaTypoil B
ONTUYECKOU JTaOOpaTOPUN; BIIAJICET HABBIKAMU
rPaMOTHOM 00pabOTKH Pe3yJIBTATOB J1A00PATOPHBIX
HKCIIEPUMEHTOB M COTIOCTABIICHUS UX C
TEOPETHUECCKUMH JTAHHBIMU; 0000IICHUS 1
KPUTHUYECKOH OIEHKH PE3yTBTAaTOB
PKCIIEPUMEHTAJIBHBIX HCCIIEA0BAaHUM. ,
CaMOCTOSTENIbHON PabOThI B PU3NUECKOM
nabopaTropuu; KyJabTypoil TOCTaHOBKU U
MOJIETUPOBAHUS (DU3MUECKUX 33]1a4 OTTUKH.

1.0.07 O6mas ¢pusuka. TepmoanHamMuka u
MoJIeKyJIsipHasi pu3nKa

3HaeT: TeOpEeTHUECKHUE OCHOBBI (PU3NUECKHX
METOJIOB HCCIIEIOBAHUS; SKCIIEPUMEHTAITbHBIE
METOBI ¥ CPEACTBA JUISI aHAJIN3a U PEICHUS 3a/1a4
TEPMOJMHAMUKN ¥ MOJIEKYIISIPHON (DU3UKH.,
(dbyHIaMEeHTaIbHBIE TIOHSATHS, 3aKOHBI U TEOPUH 110
TepmoarHaMuKe U MOJIEKYJISIPHON QU3UKe. YMeEeT:
POU3BOAMTH YHCICHHBIE OLIEHKHU IO TOPSIIKY
BEJIMYMHBI; HCIIOJIH30BaTh BOBMOYKHOCTH METOJIOB
bu3NYECKUX UCCIEAOBaHUMN TSl peLICHUS
(GU3NIECKHX 3a/1a9 TEPMOAMHAMUKHI H
MOJIEKYISIPHON (PU3UKH; N1e1aTh MPABUIbHBIC
BBIBOJIBI U3 COTIOCTABIICHUSI PE3YIIBTATOB TEOPUH U
DKCIIEPUMEHTA; aHATIN3UPOBATh, CUCTEMATH3UPOBATh
W OIICHUBATh PE3YNIBTAThI ONITHYECKUX
YKCIIEPUMEHTOB; 0000111aTh UMEIOIUECS
MaTepHaIIbl., POPMyTUPOBATH (HU3NIECKHIE 3aKOHBI,
QHATM3UPOBATH UX BAXKHOCTH, aKTYaJIBHOCTH, CEPhI
PUMEHEHHUST; UCTIONIb30BaTh (PU3NICCKUE 3aKOHBI H
TEOpUU Ha MPAKTUKE, pEIIaTh 3aJa4u 10 JAHHOMY
pazneny obmieit ¢puszuku. Mimeer mpakTudeckuit
OTIBIT: BJIaJICET HABBIKAMU TPAMOTHOM 00paboTKH
[PE3YNBTaTOB Ta00PATOPHBIX SKCIIEPUMEHTOB H
COIOCTABJICHUS X C TEOPETUYECKUMU JAHHBIMU;
000011IeHNS 1 KPUTUYECKON OLIEHKH PEe3ysIbTaTOB
PKCIIEPUMEHTAILHBIX UCCIIEAOBAHUM. ,
CaMOCTOSITEIIEHO MTPHOOPETATh HOBBIC 3HAHMUSI 10
TEPMOAMHAMUKH U MOJIEKYISIPHON (PU3HKE;
COITOCTABIICHHSI PE3YIILTATOB JTa00PATOPHBIX
HKCIIEPUMEHTOB 110 MAaKpO(U3UKE C UX
TEOPETUICCKUMH JTAHHBIMH.

1.0.08 O6mas pusuka. DIEKTPHUIESCTBO U
MarHeTu3m

3HaeT: GyH/IaMEHTAIbHBIC TTOHSATHUS, 3aKOHBI U
TEOPUH DIIEKTPOMArHeTH3Ma; OCHOBHBIE
(U3HYECKIE YKCIIEPUMEHTBI, TOBJIHSBIINE HA
pazBuTHe 001IeH (PU3NKH., TEOPETHYECKIE OCHOBBI,
OCHOBHBIC TIOHSITHS, 3aKOHBI ¥ MOJICITH OCHOBHBIX
paznenoB o0Ieit GU3NKK; YUCTICHHBIE TIOPSIKH
BEJIMYMH, XapaKTePHbIC [T Pa3IMYHBIX Pa3/IeioB
oOmielt pusuku. Ymeet: popMynupoBaTh

q)HSI/IquKI/Ie 3aKOHBI, aHAJIU3UPOBATH UX BAXKHOCTD,




AKTYyaJbHOCTb, C()epbl IPUMEHEHUS; UCIIOIB30BATh
(du3nUecKre 3aKOHBI ¥ TEOPHUU Ha MPAKTUKE, PEIIaTh
3a/a4yl 110 JAaHHOMY pasjeny oouiei Gpu3uku.,
MPOM3BOAMTh YHCIICHHBIC OLIEHKH TI0 TIOPSIIIKY
BEJIMYMHBI; UCIIOJIB30BATh BOBMOXKHOCTH METOJIOB
(U3NIECKHUX MCCICTOBAHUH TS PEIICHHS
¢u3nUecKuX 3a/1a4; MOHUMATh, U3JIaraTh U
KPUTHICCKU aHAIH3HPOBATH PH3HUUECKYIO
UH(OPMAIIUIO; TT0JIb30BaThCs TEOPETUUIECKIUMU
OCHOBaMH, OCHOBHBIMH MTOHSTHSMH, 3aKOHAMU U
MozensiMu o0miel pusuku. Mimeer mpakTuueckui
OTIBIT: CAMOCTOSTEIBHO MMPHOOPETATh HOBBIC 3HAHUS
1o oO1iel (pU3UKe; CONOCTABICHUS Pe3yIbTaTOB
1a00paTOPHBIX IKCIIEPUMEHTOB C UX
TEOPETUYECKUMH JaHHBIMH., CAMOCTOSTEIbHON
paboTHI C armmapaTypoil B GU3NIeCKoi 1abopaTopuu;
HaBBIKAMU IPAMOTHOM 00pabOTKH pe3ysbTaToB
OTIBITA U CONIOCTABJICHHUS X C TEOPETHUECKUMHU
TAaHHBIMH.

1.0.10 O6mas ¢pusuka. Mukpopuzuka

3HaeT: TeOpEeTHUECKHUE OCHOBBI (PU3NUECKHX
METO/IOB UCCIIEIOBAHMSI; SKCIIEPUMEHTAJIbHBIE
METOBI ¥ CPEACTBA JUISI aHAJIN3a U PEICHUS 3a/1a4
MUKPOPHU3UKHU., PyHIaMEHTAJIbHbIE TOHATHS,
3aKOHBI U TEOPUH MaKpO(DU3UKH; OCHOBHBIC
(bu3HYeCKHe YIKCIICPUMEHTHI, TTOBJIUSBIINE HA
pa3BUTHE MaKPODU3UKU. YMEET: TPOU3BOAUTD
YUCIICHHBIC OIICHKH TI0 TIOPSIKY BEJTMIHHEI;
MCTIOJIB30BaTh BOZMOKHOCTH METOJIOB (PH3UIECKUX
WCCJICIOBAHUM IS pelieHus (PU3ndecKux 3aaa4d
MUKPO(PU3UKH; ENIaTh MPAaBUIbHBIC BEIBOBI U3
COIOCTAaBJICHUSI PE3yJAbTaTOB TEOPUU U
DKCIIEPUMEHTA; aHATIN3UPOBaTh, CUCTEMATH3UPOBATh
W OLICHUBATh PE3YJIBTAThI ONITHYECKHIX
YKCIIEPUMEHTOB; 0000111aTh UMEIOIIUECS
MaTepHaIIbl., POPMYTUPOBATH (HU3NIECKHE 3aKOHBI,
QHATM3UPOBATh UX BAXKHOCTH, aKTYaJIBHOCTh, CEPhI
MPUMEHEHUST; UCTIOIL30BaTh (PH3UYECKUE 3aKOHBI U
TEOpUU Ha MPAKTUKE, pEIIaTh 3aJa4 10 JAaHHOMY
pazneny obmieit ¢puszuku. Mimeer mpakTudeckuit
OTIBIT: BJIaJICET HABBIKAMU TPAMOTHOM 00paboTKH
[PEe3yaBTAaTOB JJAOOPATOPHBIX IKCIIEPUMEHTOB U
COIOCTABJICHUS X C TEOPETUYECKUMU JAHHBIMU;
000011IeHUS 1 KPUTUYECKON OLIEHKH PEe3yJIbTaToB
PKCIIEPUMEHTAIBHBIX UCCIIEAOBAHUM. ,
CaMOCTOSITEJIbHO MPUOOpETaTh HOBBIE 3HAHUS T10
MaKkpo(HU3UKe; COMOCTABICHHS PE3YIbTaTOB
1a00PATOPHBIX SKCIIEPUMEHTOB 10 MaKpO(pU3HKE C
WX TEOPETUUECKUMU JTAHHBIMH.

1.0.06 O6mas ¢pusnka. Mexanuka

3HaeT: TEOPETUUECKUE OCHOBBI (PU3NIECKUX
METOJIOB MCCIICIOBAHMS, SKCIIEPUMCHTAITLHBIC
METOZBI ¥ CPEACTBA JUIS aHAJIN3a U PEICHUS 3a/1a4
MCXaHHUKHU., (pYHHaMCHTaJ'IBHBIe IIOHATHSA, 3aKOHBI U
TEOPUU MEXAaHUKU; OCHOBHBIE (PU3NYECKUE
BKCHepI/IMCHTBI, ITOBJIMABIINC HA paSBI/ITI/IC
MEXaHUKH. YMEET: MPOU3BOUTH YUCICHHBIE OIIEHKU

10 NOPAAKY BCIIMYMHBI, NCITIOJIE30BATH




BO3MO)KHOCTH METOJIOB (PH3MUECKUX UCCIIEIOBAHUMA
UTs pereHnsT GU3NIECKUX 3a71a4 MEXaHUKH; JIeaTh
NpaBUJIbHBIE BHIBOBI U3 COTIOCTABICHUS
PE3yJIbTaTOB TEOPHH U SKCIIEPUMEHTA,
QHaJIM3UPOBaTh, CHCTEMATU3UPOBATh U OI[CHUBATh
PE3YIBTaThl ONTHYECKUX IKCIIEPUMEHTOB; 0000111aTh
UMEIOIIMECS MaTepuabl., POPMyYIUPOBATh
(du3nUecKre 3aKOHbI, aHAIM3UPOBATh UX BAYKHOCTD,
AKTYyaJbHOCTb, C()epbl IPUMEHEHUS; UCIIOIB30BATh
(du3nUecKre 3aKOHbBI ¥ TEOPHUU Ha MPAKTUKE, PEIIaTh
3a/auMl 110 JAaHHOMY paszeny oouiei puzuku. Mmeer
MPaKTUYECKHIA OTIBIT: Ba/IeeT HAaBBIKAMHU
rpaMOTHON 00pabOTKH pe3yIbTaToOB J1AOOPATOPHBIX
HKCTICPUMEHTOB U COITOCTABIICHHS UX C
TEOPETUICCKUMU JTAHHBIMU; 0000IICHUS U
KPUTHYECKOHN OIICHKH PE3yJIBTaTOB
AKCTIEPUMEHTAIBHBIX HCCIIeIOBaHUA. ,
CaMOCTOSITEIIEHO MTPHOOPETATh HOBBIC 3HAHHUSI 1O
MEXaHHKE; COTIOCTABIICHUS PE3yIIbTaTOB
1a00paTOPHBIX IKCIIEPUMEHTOB 110 MEXaHUKE C UX
TEOPETUYECKUMH JTAaHHBIMH.

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBseT 4 3.€., 144 4., 90,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
Bcero B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
7
OO6mas Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 48 48
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 53,5 53,5
C IPUMEHEHHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT Ui
[ToaroroBka K KOJUTOKBUyMaM 23,5 23.5
[lonroToBka K sK3aMeHY 30 30
KoHcynpranyy u npoMexyTo4Hast aTTeCcTalus 10,5 10,5
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - JK3aMEH

5. ConepkaHue TUCHMIIIMHBI

No HamMeHoBaNHE pasielos AMCLIHILTHE OO0beM ayaUTOPHBIX 3aHSATUN MO BUJIaM B 4acax
paznena Bcero JI 113 JIP
1 SIBIIEHMS HA TpaHUIE pa3jiesla ONTUYECKUX CPEL 12 4 8 0
2 |OcHOBHBIE XapaKTEPUCTUKH CBETOBOJOB 18 6 12 0




3 MeToabl ONITUYECKON MUKPOCKOTUU 8 4 4 0
4 [DneKTpoHHAs] MUKPOCKOIIHSI 10 4 6 0
5  |Dnnmuncomerpus 10 4 6 0
6  |3oHA0Bas CKAaHUPYIOIAs MUKPOCKOIIHS 12 6 6 0
7  |CriekTpocKomnus KOMOMHAIIMOHHOTO PACCETHUS 10 4 6 0
5.1. Jlekuuu
Ne Ne Kox-
HanmenoBanue uim KkpaTkoe coAep:KaHue JEKIIMOHHOTO 3aHATHS BO
NeKuujpasaena
4acoB
1 1 [fIBneHus Ha TpaHUIIEe pa3jieia ONTUYECKUX Cpel. 4
2 2 |OcHOBHBIE XapaKTEPUCTUKH CBETOBOJIOB. 6
3 3 |MeTonuKH ONTHYECKON MUKPOCKOIIHH. 2
4 3 [Tpuniun paboThl onTHYeCKOro MUKpockona. Paspemenue. [Ipo6nemsl ’
YBEJIMUYEHUS pa3pelICHHUS.
[TpuHLIMIT PaOOTHI EKTPOHHOTO MUKpOCKOTa. [Ipobiaemsl anekTpoHHON
5 4 [MMKpOCKOMHH. “Tonkwmii” Ga30BbIil OOBEKT B AIEKTPOHHON MUKPOCKOTIMH. AHAIH3 4
abeppaluii B AJIGKTPOHHOM MHUKPOCKOTIC. AHAIN3 TIepeaTouHOn (QyHKITUU
AIIEKTPOHHOTO MUKPOCKOTIA.
6 5 Teopust SITUTICOMETPUYECKOTO METO/IA. MCTO,EIBI MaTeMaTH4eCKOM 00pabOTKH )
pE3yIbTAaTOB AUIUIICOMETPUUECKUX U3MEPEHUI.
7 5 OrnpezesieHne ONTUYECKUX XapaKTEPUCTUK MAaTEPHUAJIOB METOJIOM JUTUIICOMETPHUHU. 5
[lepcrieKTUBBI Pa3BUTHS U IPOOJIEMBI SJUTUIICOMETPUUECKUX METOJIOB.
[TpuHIMIT paOOTHI 30HI0BOTO CKaHUPYIOLIETO MUKpOcKona. OcoO0eHHOCTH paboThl.
8 6  |OGpaboTka nmosydeHHON HH(POPMAIMK U BOCCTAHOBJIEHHUE MOJTyUYEHHBIX 2
n300paxeHuil. MismMepurenbHble METOIUKY.
M3mepenue penbeda TOBEPXHOCTH C UCHOIH30BAaHUEM KOHTAKTHOTO
9 G [KBa3HMCTaTHUECKOrO METOZA. N3mepenue penbeda MOBEPXHOCTHU C HCIIOIb30BaHUEM 5
MOJIYKOHTAKTHOTO KojebarensHoro metofa. [IpenensHoe paspemenue ACM.
Kanubposka ACM.
MeToauku 30HA0BOM CKaHUPYIOIIe MUKpockonuu. CHIIOBOE B3aMMOJIEHCTBUE
10 6 [20HAa ¢ MOBEPXHOCTBIO. [orennman B3auMoOAEHCTBHS 30HAa ¢ 00pa3LoM. Pesxumbl )
pabotsl ACM. [lepcniextuBsl pazButus MmetonoB ACM. He pemienHbie mpoOieMsl
ACM.
CyIIHOCTH SIBICHUS KOMOMHAIIMOHHOTO paccesiHUs (TOYKU 3PEHUS KIacCHUeCKOM
11 7  |reopum, C TOUKH 3pEHUSI KBAHTOBOW TEOPUN). DMITMPUIECKUE 3aKOHBI 2
KOMOWHAIIMOHHOTO paccestHusl cBeTa. VICTOpHs OTKPBITUS
12 7 MeTonuku paMaHOBCKO# crieKTpockonuu. CreKTpoMeTpbl KOMOMHAIIMOHHOTO ’
paccesiHus. [lepcrieKTUBBI pa3BUTHS CEKTPAIBHBIX METOIOB
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Koa-
HaumeHnoBaHue unm kpaTkoe cojiep)KaHue MPaKTUYECKOTro 3aHsATHUS, CEMHHApa BO
3aHATHA|pa3IeNna)
4acoB
1 1 |3axonsl npenomiieHus u orpaxenus. @opmynsl Openens. Yroun bprocrepa. 4
) 1 SIBIIeHUS TOTHOTO BHYTPEHHETO oTpakeHus. Pom6 ®penens. BoiBo BOTHOBOTO 4
ypaBHEHMS.
Hanpasnsemsie, pedparupyromue u TyHeIUTUpyomue 1y4yu. JlyaeBbie
3 2 |mapaMeTpbl. XapaKTEPUCTUKN CBETOBOJIOB. YIIUPEHHUE UMITYJIbCOB. TeXHOIOTHA 4
M3TOTOBJIEHUS] ONITUYECKUX BOJIOKOH.




MHOromMo10BbIM cBeTOBOA. OTHOMOAOBBIN CBETOBO. [I1aHapHbBIN BOIHOBO/I.

[Tekct] T. 1 Mexanuka st pus.
crieniaiabHocTel By30B 1. B. CuByxuH. - 2-¢
n3n., uerp. - M.: Hayka, 1979. - 519 c. un.
3) MeTronuyeckue yka3zaHus JIst
CaMOCTOSITEIIBHON paOOTHI 1O KYPCY
"CoBpeMeHHBIN (hu3ndecKuii IKCIEPUMEHT"

4 BomnokonHsI# cBeTOBO. CTymeHUYaThIi MporiIb TOKa3aTes MPeTOMIICHHUS. 4
["panuenTHBIN TpoduiIb Mokazarens npenomiienus. [loctpoenne myueBbix
5 TpaeKTopHil. MepuaIuoHaIbHbIE U KOCHIE JIyYHd B BOJIOKOHHOM CBETOBOJIE. 4
KosmokBuym Nel
6 Pabota ¢ ontuueckuM Mukpockornom. MccnenoBanue 00bEKTOB Ha ONITUYECKOM 4
MHUKPOCKOIIE.
7 PaGota ¢ 3neKTpOHHBIM MUKpOCKOTIOM. MccnenoBanue moBepXHOCTH 6
HAaHOKOMITO3UTa Ha 3JIEKTPOHHOM MHKPOCKOIIE.
8 Pabota ¢ smummrncometpoMm. M3yyenne cBOWCTB TOHKHX TIeHOK. KommokBuym Ne2 6
9 PaGoTa ¢ 30HI0BBIM CKAHUPYIOIIUM MUKPOCKOTIOM. M3yueHune moBepXxHOCTH Ha 6
30HJ0BOM CKaHHPYIOIIEM MUKPOCKOIIE
M3yueHnune crieKTpoCKOUY KOMOMHAIIMOHHOTO paccestHus. [lonydenne u ananus
10 CHEKTPOB KOMOMHAIIMOHHOTO paccesiHUs aliMa30noA00HbIX mieHoK. KommokBuym | 6
Ne3
5.3. JlaboparopHbie padoThI
He npenycmoTpeHnbl
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Boinonnenne CPC
Crrcoxk nuteparypsl (C yKkazaHUEM Kon-
[Monux CPC pas3zelos, miaB, CTpaHuIl) / cchuika Ha  [CeMmecTp| BO
pecypc JacoB
1) Kpucrannorpadus, pearreHorpadus u
DIIEKTPOHHASI MUKPOCKOTIHS Y4eO. AJis By30B
o crell."du3uka MetaiioB" u
"MeTtatoBeieHrue, 000pyI. U TEXHOJIOTHS
TepM. 00pad. meTamioB". - M.:
Metamnyprus, 1982. - 631 c. un. 2)
CuByxwuH, J[. B. O6mwuit kypc pusuku
[ToaroroBka K KOJUIOKBUyMam [Texct] T. 1 Mexanuka st pus. 7 23,5
crienaiabHocTel By30B 1. B. CuByxuH. - 2-¢
u3n., ucrp. - M.: Hayka, 1979. - 519 c. un.
3) Meronuyeckue yKa3zaHus JIs
CaMOCTOSITEIILHOI PabOTHI IO KypCy
"CoBpeMeHHBIN (PU3NIECKUN IKCTIEPUMEHT"
B JICKTPOHHOM BUJIE B JIOKAJIBHOU CETH
kadeapol.
1) Kpucramnorpadus, pearreHorpadus u
DIIEKTPOHHASI MUKPOCKOTIHS Y4eO. AJis By30B
no crell."du3uka MmeTaioB" u
"MeTtanoBeneHrue, 000pya. ¥ TEXHOIOTHS
TepM. 00pad. meTamioB". - M.:
Mertamnyprus, 1982. - 631 c. uin. 2)
[TonroroBka K K3aMeHY CusyxwuH, J[. B. O6mwuit kypc pusuku 7 30




B OJICKTPOHHOM BHUJIC B JIOKAJILHOU CETU
Kadeapel.

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTpons kauecTBa 0cBOCHUS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kourpoabhubie meponpusitusa (KM)

Haspanue -
No | Ce- Bun Makc. ThIBA-
KOHTpOJIbHOTO|Bec [Topsinok HauucaeHus: 6aIIOB
KM|mectp| koHTpoOst MEpOTpHSTHS Oamn eTcs B
1A
[[CbMEHHBINM KOJTTOKBUYM COJEPKUT OANH
TeopeTnueckuil Bonpoc. Ha orBeT orBoauTCS
1 7 Texymuii | KomtokBuym 1 ) 30 munyT. Borpoc BHYTpH OlIECHUBAETCS B 2 S K3AMEH
KOHTPOJIb 1 Oamna. Eciiu oTBET HEMONMHBINA, CTaBUTCS |
6amn. Eciu oTBeT HeBepHBIN UM OTCYTCTBYET
- 0 6asoB.
[[1CEMEHHBIN KOJIJIOKBUYM COJEPKHUT OIMH
TeopeThuueckuii Bonpoc. Ha oTBeT oTBOAMTCS
) 7 Texyumit | Komtoksuym 1| 2 30 muHyT. Bonipoc BHyTpH olieHUBaeTcs B 2 K3AMCH
KOHTPOJIb 2 Oaya. Eciii oTBeT HEMONHBIN, cTaBUTCA 1
6am1. Ecny oTBeT HEBepHBIN MM OTCYTCTBYET
- 0 6amos.
[InCbMEHHBIN KOJTTIOKBUYM COIEPKHUT OANH
TeopeTndeckuil Borpoc. Ha orBer orBonuTCs
3 7 Texymmii | KomokBrym 1 > 30 muHyT. Bonipoc BHyTpH onieHuBaeTcs B 2 K3AMCH
KOHTPOJIb 3 Oamna. Eciiu oTBeT HenmonmHbIiA, cTaBUTCS 1
6am. Eciu oTBeT HeBEpHBIN MIIM OTCYTCTBYET
- 0 GaoB.
[[cbMEHHBIN SK3aMEH CONIEPKUT /1B
Tpome- TEOPETUYECKHUX Bompoca. TeopeTnueckui
4 7 AKyTOUHAS DK3aMeH - 4 [POTPOC BHYTPH KDIJIOTO pasiea PK3aMeH
aTTeCTALHS OLEHUBACTCA B 2 Oamna. Ecnu oTBer
HEenoNMHbIN, cTaBuTcs 1 6amn. Ecinu otBeT
HEBEPHBIN WIH OTCYTCTBYET - O 6aios.
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS
Bun
MPOMEKYTOUHOU [Ipouenypa npoBeneHust Kpurepun
ATTECTAIH OLICHHUBaHUs
JlomyckaeTcst onpeneisaTh pEUTHHT 10 JUCLMILIMHE TOJIBKO 110
pe3yiabTaTtaM TeKyIero KOHTposis. B Hauase 3x3aMeHa BbIJAIOTCS
ouneTsl ¢ Bompocamu. Ha sk3amen naércs 1,5 yaca, mocie 3Toro
CTYZIEHTHI CIAIOT JJUCTOUYKH C TE€M, UTO CIeNIali U ajbHeimue [B cooTBeTCTBUM €
9K3aMEH Pa3roBOpbI MPOBOASATCS € KaXKIABIM CTYIEHTOM OTAEIIBHO. nm. 2.5, 2.6
[Tonb30BaThCs HUYEM HENB35, KpOME KapaHaama, JuHeikn,  |[lonoxeHus
JacTHKA, PYUYKH U KaJlbKynaropa. Mcnonp3oBanue TenedoHa
cTporo 3anpenieHo. [1o okoHyaHuM sK3aMeHa MPOBOAUTCSA
aneJuIsLus.




6.3. OnleHOYHBIE MaTEePHAJIbI

Komnerennuu Pesynbrarer 00ydeHus KM

3HAeT: MPUHIIMIIBI pA0OTHI COBPEMEHHBIX MPHUOOPOB AJis (PHU3HUECKUX

OIIK-5 UCCIIENOBAHMMI, ONITUYECKOIO, 3JIEKTPOHHOTO ¥ 30HI0BOTO CKAHUPYIOLIETO HHHH
MUKPOCKOIIA, CIIEKTPOMETPa KOMOMHAIIMOHHOTO PACCESIHUSL, AIIITUCOMETPA.

OIIK-5 YMeeT: paboTaTh Ha COBPEMEHHBIX U3MEPUTEIbHBIX MPUOOpax. HAHHH

OITK-5 VMeeT npakTUYeCKUi OMBIT: IJIAHUPOBAHUS U POBEIEHUS HU3UYECKOTO il

HKCIIEPUMEHTA, BHIOOPA MOAXOAIIET0 MPUOOpa A1l KOHKPETHBIX UCCIIEIOBAHHM

CDOHJIBI OLCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIBbHOMY MCPOIIPUATHUIO

HaXOIATCA B IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M HH(OPMAIIMOHHOE OOecniedeHUue TUCIMITIMHBI

IleuaTHasi y4eOHO-MeTOAMYECKAS JOKYMEHTAIUS
@) OCHOBHAs Tumepamypa:

1.  Kpucramiorpadus, peHTreHorpadus U 2JIEKTPOHHAS MUKPOCKOTIHS
VYueb. nis By3oB no crenl."dusrka metamioB" u "MerannoBeaeHue, 000py. U
TEXHOJIOTHUs TepM. 00pad. metamioB". - M.: Metamnyprus, 1982. - 631 c. ui.

2. Cusyxus, /1. B. O6mmii kypc ¢pusuku [Tekcr] T. 1 Mexanuka mis ¢pus.
crierimanbHocTel By30B JI. B. CuByxuH. - 2-e u3., uchp. - M.: Hayka, 1979. - 519 c.
WII.

0) OononHumenvbHas Iumepamypa:

1. Bunxos, JI. B. ®u3zndeckue METOIbI UCCIICAOBAHUS B XUMMU.
Pe3onaHcHbIe U 3nekTpoonTuyeckue MeTosl [ Teket] Yued. 1t XuM. crel. By30B
JI. B. Buakos, [O. A. Ilentusn. - M.: Beicmas mikoia, 1989. - 287 ¢. ui.

2. PactpoBas 35eKTpOHHAsI MUKPOCKOIIHS U PEHTT€HOCTIEKTPaIbHBIN
Mukpoananu3 [ TekcT] yue6. mocobue o HanpasieHuto 22.03.01
"MarepuanoBeeHUE U TEXHOJIIOTUU MaTepuaioB" u ap. HampasiaeHusm U. FO.
[Tamkees u ap.; nox pex. I. I. Muxaiinosa ; FOx.-Ypai. roc. yu-t, Kad. ®us. xumus
; FOYpI'Y. - Uensabunck: U3narensckuit Lentp OYpI'Y, 2015. - 46, [1] c. un.

3.  CkaHupyromas 31eKTpOHHAss MUKPOCKOIUS U PEHTTE€HOCIIEKTPaIbHbII
MUKpOAHAIN3 B IPUMEPAX MPAKTUIECKOTO MPUMEHEHHUS y4eb. mocodue Jj1s By30B
no HarpasiaeHusM "Meramyprus” u "®u3. marepuanoseaenue” M. M. Kpuwran u
np.; nox oomr. pea. M. M. Kpumrana. - M.: Texaocdepa, 2009. - 206 c. u., Tabi.

4. Conxa, M. C. HeogHoponHble oNITHYECKHAE BOJTHOBOABI I1ep. ¢ aHIuI.
ITox pen. B. A. Kucenesa. - M.: CBs3s, 1980. - 216 c. ui.

6) ome4yecni6eHHble U 3Clpy6€9fC‘Hbl€ HCYPHAIIbL NO OMCZ/}MI’UZMHe, umeruuecs 6 oubniuomexe:

1. VYcnexu ¢pusznueckux Hayk Hayd. )KypH. Poc. akaj. Hayk sxypHail. - M.,
1918-

2. Tlucema B "XKypnan texanueckor pusuku" Poc. akaa. Hayk, OTn-Hue
¢dusny. Hayk, Pusnko-TexH. uH-T UM. A. @. Nodde xypnain. - CI16.: Hayka, 1975-

3. KganroBas snexTpoHuka: KBaHTOBast 271€KTpOHUKA U €€ TPUMEHEHUS
Exxemec. xypH. Poc. akan. Hayk, ®uz. un-t um. I1. H. Jlebenena, Uu-T 061m1.
¢uzuku, Mock. numxeHep.-pu3. uH-T, Mexxaynap. yue0.-Hayud. jazep. nentp MI'Y,



Nu-1 nazepuoit puszuku CO PAH, HUU nazepuoit puzuxu, HITO "Actpoduszuka",
HHUUN "TTonroc" um. M.®. Crenbpmaxa xxypHai. - M.: Panuo u cBsa3b, 1974-

Onrtuka u cekTpockomnus exemec. KypH. Poc. akaza. Hayk, OTa-Hue
¢usny. Hayk, Ous.-texH. uH-T uM A.®.Modde PAH xypnain. - CII6.: Hayka, 1965-
Applied Optics [Tekct] Hayu. xypH. Optical Soc. of America xypHai. -
Easton, Pa: Optical Society of America, 1968-

4.

5.

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
Meronuueckue mocoOust ik CaMOCTOSITEIbHON paOOThI CTYJIEHTA MO
mucuuiuinHe "CoBpeMeHHbIN (PU3UYECKUI SKCIEPUMEHT" B JIOKAJIbHOM CETH

1.

kadeapsl

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
MeToaudeckue mocoOus i1 CaMOCTOSTEIIbHON paOOTHI CTY/ICHTA 110
muctutuinHe "CoBpeMeHHbIH (PU3NYEeCKU SKCTIEPUMEHT' B JIOKAJIbHOW CETH

l.

kadenps

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas I0OKYMEeHTaIl U

HanmenoBanue
Ne Brx peeypeas bubnuorpaguueckoe onrcanue
JTUTEpPaTyphl AIIEKTPOHHOMN
dopme
Enmanos, ["H. MccinenoBanne TOMOI0rMM NOBEPXHOCTH METOAOM
DJIEKTPOHHO- . . . N
SuGoTeuHas  |CFATAPYIOIIEH aTOMHO-CHIOBOH MIKPOCKOTIHH: 1a00paTOPHBIMA
OcHoBHas MPAKTUKYM: yaeOHOe mocoOue AJisi By30B. [ DNEKTpOHHBIN pecypc]
1 cucTtema
niTeparypa A ATCIIECTE / I.H. Enmanos, b.A. Jloruros, O.H. CeBpiokoB. — DIeKTpOH.
HaZ:{L nan. — M. : HUAY MU®U, 2011. — 64 c. — Pexxum nocryna:
http://e.lanbook.com/book/75758 — 3aru1. ¢ skpaHna.
OnexktponHo-  [Kopamio, B.M. OcHOBBI CKaHUPYIOIIEH 30HI0BON MUKPOCKOTIHU:
OoubnuoTeyHas |[MeTOA. yka3zaHus. [DnekTpoHHslil pecypc] / B.M. Kopuunos, A.®.
OcHoBHas
2 TeDaTYDA cucreMa ["anueB. — DnexTpoH. gaH. — Yda : BI'TIY umenu M. Axmyiiisl,
patyp uznarenbctBa  [2011. — 24 ¢. — Pexxum pocryna:
Jlanb http://e.lanbook.com/book/43260 — 3aru1. ¢ skpaHa.
DIIEKTPOHHO- Kapnyxun, C.J[. ATOMHO-CHII0Basi MUKPOCKONHS. [ DNEKTPOHHBIN
OuOIMOTeUHAS
JlonmomHUTETHHAS pecypc] / C.J. Kapmyxus, F0.A. BeikoB. — DnekTpoH. gad. — M.
3 cucreMa
nreparypa H3aTeNbCTEA : MI'TY um. H.O. baymana, 2012. — 38 c. — Pexum gocryna:
Mo http://e.lanbook.com/book/52243 — 3ar. ¢ 3kpaHa.
IICKTPOHHO- MarypuH, B.I. KorepenTtHast ontuka. [D1ekTpoHHBbIH pecypce] /
OoubnroTeyHas
JlonomHUTEBHAS B.I. Marypun, B.A. TapnbikoB. — Onexrpon. gan. — CII0. : HUY
4 cucrema
nreparypa 3aTeNBCTEa NTMO, 2006. — 122 ¢. — Pexum noctymna:
Tans http://e.lanbook.com/book/43616 — 3ar. ¢ 3kpaHa.
5 JlononaurensHas [[EEE Xplore IEEE Xplore Digital Library
muTeparypa Digital Library |https://ieeexplore.ieee.org/Xplore/home.jsp
JlonoHUTENBHAS |, . . Optical Fiber Technology. Ccriika Ha pecypc:
6 nuTeparypa ScienceDirect http://www.sciencedirect.com/science/journal/10685200
JlononHuTeNbHAS |, . . Optics Communications. Ccbuika Ha pecypc:
7 MTepaTypa ScienceDirect http://www.sciencedirect.com/science/journal/00304018
2 JloToTHUTE TbHAS ScienceDirect Optics & Laser Technology. Ccbuika Ha pecypc:

nuTepaTypa

http://www.sciencedirect.com/science/journal/00303992




[TepedeHb UCITONMB3YEMOTO ITPOTPAMMHOTO OOCCIICUCHHMS:
1. Microsoft-Office(6eccpouno)
2. -LibreOffice(6eccpouno)
3. -Maple 13(6eccpouno)

[lepeueHp HCTONB3yEMBIX MTPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

No OcHoOBHOE 000pyIOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
Bun zangaruii a l_l MPEAYCTaHOBIEHHOE MPOrPaMMHOE 00eCcIiedeHUE, UCTIOIb3YEMOE JIJIst
YA pa3IMYHBIX BUJOB 3aHITUH

[IpakTuyeckue 014

CrniekTpoMeTp KOMOMHALIMOHHOTO paccesHus Spectra Raman NT-MDT
3aHATHUS U CEMUHApHI |(2)

IIpaxTuueckue 445a |JTaboparopHbie paboThI Ha 30HI0BOM cKkaHupyomeM (Solver PRO NT-
3aHatus u cemuHapsl (1)  [MDT)u snexrponnsix (Phenom - FEI Company) mukpockomnax

[IpakTuueckue 605 [JITaGoparopubie paboTsl Ha utunicomeTpe SES00 1 KOMOMHUPOBAHHOM
3aHATHUS U ceMHuHaphl |(10) [monmsipuzanmoHHOM-GuryopecteHTHOM Mukpockone BX51 (Olympus)

607

Jlexuun (16)

MMPOEKTOP, KOMITBIOTED, MporpaMMHOe obecrieuenne PowerPoint




