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Mporpammy avcumnnuHbl paspabotan(a)(v1) aoueHT, K.H. MamuH M.B. Kadenpa kBaHTOBOA
9NEKTPOHUKM 1 paanocnekTpockonum OtaeneHve pagmouankm U MIHEPOPMALIMOHHbBIX CUCTEM ,
George.Mamin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

NabopaTopHblil NPakTUKyM NpenHa3Ha4YeH Ons 3aKpenneHns y CTyOeHTOB TE0PETUYECKMX 3HAHWIA,
MOMYYEHHbIX MPX U3y4eHn KypcoB Nno cnektpockonun MNP, a Takxe nony4eHnst MmN NpakTU4eckmnx
HaBbIKOB paboTbl CO cnekTpoMeTpaMmn 1 06paboTky NONy4EeHHbIX OaHHbIX.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " M2.6.5 MpodgoeccrnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 011800.68 Paanodunsnka n oTHocutcsa K 6a3oBoii
(obwenpodpeccrnoHanbHom) yactn. OcBamBaeTcs Ha 1 kypce, 2 ceMecTp.

[ns npoxoxneHns OaHHOro npakTukyma CTyaeHTa OOMXKHbI npocnywartb Kypebl "TexHuka
panmocnekTpockonun" n "OcHoBbl Teopun cnekTpos IIMP". Nony4yeHHble HaBblk MOTYT ObITb
NCMNONb30BaHbl CTyOEeHTaMn B fJafibHENIEM NPUY MPOXOXAEHUN HAy4YHO-UCCen0BaTeNbCKON NPaKTUKK
N B HAY4YHO-UCCNEeLOBATENbCKON paboTe B paMkax MarmcTepckoin nporpammbl "duanka MarHUTHbIX
aBneHnin".

3. KomneTteHuumn obyuarowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

PacwmdpbpoBka

npuobpetaemon KOMNETeHLUN
CNoCOBHOCTbIO UCMONb30BaTh 6a30Bble 3HAHWS 1 HABbIKY
OK-10 yrnpasneHusa nHgpopmasmen ons peweHns ncecnenosarenbckux
npodpeccrnoHanbHbIx 3aaad, cobnoaatb OCHOBHbIE TpeboBaHUS
MHCPOPMALIMOHHON 6e30MacHOCTH, 3alNTbl FOCYAaPCTBEHHOW
TailHbl BbinonHss paboTbl cnew. NpakTuKyMa CTyAeHTbl y4aTcst
yrnpaensatb nHpopmaumen B nakete MATJIAB.

CMOCOBHOCTBIO K CBOOOAHOMY BNaAEHNIO 3HAHUSMU
ChyHOaMeHTanbHbIX pa3nenos oM3nKn 1 paanounanku,

AK-1 HEobX0OMMbIMU ONS PELWEHUS HAy4YHO-UCCNeaoBaTeNbCKmMX
3a4ad (B COOTBETCTBUM CO CBOUM MPOCHUNEM MOATOTOBKN)
OCHOBHOW 3a4ayeit cneunpakTukyma siBnsieTcst Hay4ymTb
CTYAEHTOB NPUMEHSITb NONY4YEHHbIE 3HAHWUS PYHOAMEHTaNbHbIX
pasnenoB usnkn 1 pagnogU3nKN ONs peleHns
NpaKkTUYeCcKnx 3aaau.

CNOCOBHOCTbIO CaMOCTOATENBHO CTABUTb Hay4Hble 3a4a4u B
obnacTv pranKn U paanocnsnkn (B COOTBETCTBUM C

AK-4 NpodouneM NoAroToBKN) 1 pewwaTtb UX C UCMNONb30BaHNEM
COBPEMEHHOr0 060pYyN0BAHMS 1 HOBEMLWENO OTEYECTBEHHOMO U
3apybexHoro onbiTa. PaboTbl cneunanbHOro npakTukyma
BbIMOMHSAOTCSA HA CAMOM COBPEMEHHOM 060pynoBaHMM, ONs
PeLeHns NoCTaBNeHHbIX 3aAa4y CTyAeHTaM HeobxoanMo
MCMONb30BaTb MOVCK COBPEMEHHbIX Hay4YHbIX CTaTelA.

Lndop komMneTeHUUH

(0bLekynbTypHbIE
KOMreTeHuun)

(npodheccunoHanbHble
KOMMeTeHuunn)

(npodpbeccrmoHanbHble
KOMreTeHuunn)
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CNOCOBHOCTBLIO COCTaBNSATL 0630Pbl NEPCNEKTUBHbBIX
Hal‘lpaBﬂeHI/IVI HAYy4YHO-MHHOBAUWMOHHbIX nccnenosaHui,
FOTOBHOCTbIO K HANMCaHUIO 1 OPOPMIEHNIO NaTEHTOB B

Lncpp komneteHLUN

MK-8 COOTBETCTBUIN C nNpasuiamMn - onsg nogrotToBku K BbIMOJIHEHUIO
(I'IpOdDGCCI/IOHaFIbeIe pa6OTbI CTyAEeHTbl OOJIXKHbI BbINOMHNTb NMOUCK Haquon
KOMI'IeTeHLI,I/IVI) nmntTeparypbl 0 obbekTax nccnenoBaHms, ABNAWNXCA

nepcrnekTMBHbiIMK MaTepmnanamm B obnacTtax KBaHTOBOW
pannogounankn, Takmx Kak nasepHas gousnka n KBaHToBble
KOMMbIOTEPDI.

B pesynbTtate 0CBOEHNS AMCUMMANHBI CTYLEHT:
1. OONXeH 3HaThb:
OcHoBHble MeToAbl M3MepeHuii cnekTpos AP, 095P, SINP-penakcaumu

2. IONXEeH yMeTb:

3anncbiBatbh Y pacwmngpoBbiBaTb crekTpbl umnynbcHoro AP, pacwumndposbiaTb TOHKYO,
CBEPXTOHKYIO U CYyrnepCcBEpPXTOHKYIO CTPYKTYpy cnekTpos Il1P. 3anucbiBaTb 1 paclumgposbiBaTh
cnekTpbl A34P. 3anuceiBatb u pacwndposbieath cnektpbl HYSCORE. N3MepsTh BpemeHa
npoaoNbHOM N NoNepeYyHon penakcaumni.

3. OONXEeH BnageTb:

Hasbikamu paboTbl Ha cnekTpomeTpe OINP n Metogamm nameperns cnektpos MNP n
penakcaunoHHbIX KpUBbIX. HaBblkaMun BbIYMCIEHNS U UBMEPEHNS OCHOBHbBIX CIEKTPOCKOMMUYECKUX U
penakcaunoHHbIX NapaMeTpos.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

BbinonHATbL n3amepeHus Ha coBpeMeHHbIx cnekTpomeTpax IlNP, npumeHas nony4yeHHbIe 3HaHUS Ong
Nony4eHNst OOCTOBEPHbIX CNEKTPOCKOMUYECKUX N penakcaLMOHHbIX XapakTepucTuK.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBLI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLIMMINHBI 3a4€eT BO 2 CEMECTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO Ans Oonycka K 3adeTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS
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Paspen

OucumnnunHbl/ Hepens

Cemectp cemecTpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Monyns
NMekuun

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 1. NccnepnosaHve
MNMMYbCHbBIX CNEKTPOB
OlP, BpemeH
penakcauui, cnekTpos
1094P, cnekTpos
HYSCORE
KapbOHN3NPOBAHHbIX
o0bpasLoB

16

oT4yert
TecTmpoBsaHune

Tema 2. ViccnenosaHune
P0TOBO36YX AEHHBIX
UMMYNbCHbIX CNEKTPOB
9OlP, BpemeH
penakcauun,
.|onTnyeckmx BpeMeHHbIX
XapakTepuCTmK
nepcrnekTMBHbIX
marepuanos ans
KBAHTOBbIX
KOMMbIOTEPOB.

9-16

16

oT4yert

Tema . Toroesas
" |doopma KOHTpoOns

3a4eTt

UTtoro

32

4.2 CopepxaHvue oUCLUMNMUHbI

Tema 1. UccnepoBaHue nMnynbcHbiX cnektpos AIP, BpeMeH penakcauun, cnektpos ISP,
cnektpoB HYSCORE kap60HM3npoBaHHbIX 06pa3LoB

naboparopHas pabora (16 4yaca(oB)):

B HacToswelt nabopatopHoi paboTe npeanaraeTcs NPOBECTU AeTanbHOE N3yYeHe METOO0B
cTaumoHapHoi n nMnynbcHoi SNP-cnekTpockonumn Ha OCHOBE CTaHAAPTHOMO KapbOHM3MPOBAHOIO
obpasua. dtanbl nab. pabotbl: 1. HabniogeHne curHanos CCU n cnmHoBoro axa. Hactpoiika
CNeKTpoOMEeTpa ANn5 Noay4YeHns MakCcMManbHOro curHana. 2. 3anmcb cnektpos SINP nony4yeHHbIX ¢
MOMOLLbIO METOONKN [ETEKTUPOBAHNSA 3NEKTPOHHOrO CNMHOBOrO axa. 3. VIamepeHune npoaonbHON n
nonepeyHon BpeMeH penakcauui. 4. Iamepenune cnektpos JIAP no metoankam Mims n Davies. 5.

NamepeHne asyxmepHoro cnektpa HYSCORE.

Tema 2. UccnepoBaHue ¢poToBO36YXAEHHBIX MMNY/bCHbIX cnekTpoB AMP, BpemeH
penakcauumn, onTUYECKUX BPEMEHHbIX XapakTepUCTUK NepcrnekTUBHbIX Matepuanos ons

KBaHTOBbIX KOMMbIOTEPOB.
naboparopHas pabora (16 4yaca(oB)):

B HacTosiwelh nabopatopHoii paboTe npeanaraeTcs NPOBECTU AeTanbHOE N3y4YeHne METOA0B
CTaumMoHapHOM N NMMYNbCHORN BbicOKoYacToTHOM IINP-cnekTpockonun Ha ocHoBe NV-nedoekTos B
anmase, SBNSOWMMNCS NEPCMNEKTUBHBIM MaTEPUAaNoM A5t KBAHTOBbIX KOMMbOTEPOB. Tanbl nab.
paboTbl: 1. BoiBoa opureHTaumy obpasua B No OTHOWEHUN K HANpPaBneHW0 MarHUTHOroO Nnons. 2.
3anncb cnekTpos ISP nonyyYeHHbIX C MOMOLLbIO METOAUKN AETEKTUPOBAHUS 9NIEKTPOHHOIO
CNUHOBOrO 9xa. N3yyeHne BnsiHNS nasepHoro obnyvyeHns obpasua Ha cnekTpobl. 4. 1amepeHune
NPOLOSIbHOM M MonNepeYyHon BpeMeH penakcaunii. 5. IamepeHne BpeMeHHbIX XxapakTepucTuk
NV-nedpekToB B anMase, ornpeneneHne BpeMeHn pereHepaumm namatn Ha ocHose NV-gedoekra.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
noaroToBka K
Tema 1. NccnenosaHne TeCTMPOBAHIO 4 TecTuposaHue
UMMYNbCHbIX CNEKTPOB
9MNP, BpemeH CTyAeHTbl
1 [penakcaumii, cnektpos | 49 COCTaBNAIOT
094P, cnekTpos orHer .
HYSCORE cooepxauwmnm 16 oTyert
KapBOHU3NPOBAHHbIX OCHOBHbIE BUAbI
06pa3LOoB NMMYNbCHbIX
nocnegosaTenbHQCTEN
Tema 2. ViccneposaHue
p0TOBO36YX AEHHbIX
NMMYNbCHbIX CNEKTPOB CTyneHTbl nwyT
y y
9lP, BpemeH Hay4Hble
penakcauum, maTtepuanbl 0
2.|oNTNY4ECKNX BPEMEHHbIX 2 9-16 [NV-medpekTax B 20 oTyeT
XapakTepucTuk anMasax u
NnepcrnekTUBHbIX COCTaBNSAT MX B
mMarepuvanos ans oTyet
KBaHTOBbIX
KOMMbIOTEPOB.
Ntoro 40

5. O6pasoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

NabopaTopHble paboTbl, camocTosiTeNnbHas paboTta CTyAeHTOB, KOHCyNbTaumun. PaboTta cTyAeHTOB C
COBPEMEHHBIMM Hay4YHbIMW MPOrpaMMHbLIMU NakeTamn. BoiBog pedynbtatoB paboTbl B UHTEPAKTMBHOM
Bnoe.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. UccnepoBaHue nMnynbcHbIX cnektpos AIMP, BpeMeH penakcauun, cnektpos OI5P,
cnekTpoB HYSCORE kap6oHu3npoBaHHbIX 06pa3uoB

OT4eT , NpUMEepPHbIE BOMPOCHI:
CTy,D,GHTbI COCTaBNAKOT OTHET CO,D,Gp)KG.LLI,VIVI OCHOBHbIe BU bl UMMYNbCHbIX NOCNenoBaTeNIbHOCTEN
TecTnposaHune , npuMMepHbIie BOMpPOChI:

CTynoeHTbl NpoXoasT TECTUPOBAHME, HaNpPaBeHHOE Ha KOHTPOJb YCBOEHMS UMW OCHOBHbIX METO MK
cTaumoHapHom n umnynbcHon AlMP-cnekTpockonuu.

Tema 2. UccnepoBaHue ¢poToBO36YXAEHHBIX MMNY/IbCHbIX cnekTpos SMP, BpemeH
penakcauum, onNnTUYECKUX BPEMEHHbIX XapakTepUCTUK NepcnekTUBHbIX Matepuanos ons
KBAHTOBbIX KOMMNbIOTEPOB.

OTYeT , NPUMEPHbIE BONPOCHI:
CTyLeHTbl uwyT Hay4Hble MaTepuanbl 0 NV-gedektax B anMasax 1 CoOCTaBnsoT UX B OTHET
Tema . UToroeasi popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy:
Bonpocebl k 3a4eTy:

1 MoxHo nun pabotaTb B UMNY/IbCHOM peXxuMe CnekTpoMeTpa, korga AobpoTHOCTb pe3oHaTtopa
Bbiwe 5007
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2 CornacosaHue AlP pe3oHatopa ¢ CBY TpakToM ganeko ot onTuManbHOro, kakme adogoekThbl
MOXHO 0Xunaatb?

3 Kakoro uBeTta NMHUS KaHana cooTBeTCTBylowWwero gpase 0, a kakoro 9007

4 Yto perynupyet High Power Attenuation?

5 Ha kakom 3HavyeHnun Video Gain nponcxoanT HacTpoika MMNynbCHOro pexmnMa?

6 MOXHO N1 BbIKNOYaTb B UMMNYNbCHOM pexume npeaycunutens "MW Amplifier"?

7 Hy>XHO nu BKNtoYaTb Ong MMNyNbCHOIO pexunMa onopHoe nnedo crnektpomerpa "Reference arm"?
8 WwupuHa nnHum SMP 1 raycc, g=2, TpebyeTtcs nomepuTtb OOPMY IMHUM C MOMOLLbIO

LEeTeKTMPOBaHUS aMNAUTY bl CIMHOBOIO 9Xa, Kakoe 3Ha4YeHNe AIMTENbHOCT MMNYNbCOB HY>XHO
BblbpaTb?

9 WwupwmHa nuHum 3MMP 1 raycc, g=2,1pebyeTcs NoMepuTb OOPMY NMHUN C NOMOLWbIO MeToaukn FFT,
Kakoe 3Ha4YeHue 4MTEeNbHOCTU NMMYNbCOB HYXHO BblbpaTb?

10 WwnpuHa nnHmm SINP 1000 raycc, g=2,1pebyeTcst NOMeEpUTb OOPMY JIMHUN C NMOMOLLbIO
[eTeKTUPOBaHNS aMnanTyabl CIMHOBOMO 9Xa, Kakoe 3Ha4YeHne ONnUTeNIbHOCTU UMMNYNbCOB HYXHO
BblbpaTb?

11 MNpw 3apaHHOM TeMnepaType BpeMs NpoLonbHOW penakcaummn 1mc. Kakoe Bpemst SRT Bbibpatb?
Kakoe Bynet BpeMst namepeHusi 1 cnekTpa unm penakcaumoHHON KpmBoii cocTosen n3 1024 Toyek
npy 1024 HakonneHwu Ha TOYKy?

12 B kpuctanne CaF2 (nnoTHoCTb [1=3,2 r/cm3, monapHasa macca M=40+19*2=78 r/monb) BHeOpeHa
npumMecb noHoB Mn2+ (S=5/2) B konnyectee 5 aToMapHbix B nepecyeTe Ha Ca npoueHTos. B
CTaLMOHAPHOM pexunMe BULEH MOWHbIA curHan IIMP? MoxHo nu ysnaets 9C3O B MMMYNbCHOM
pexunme?

13 Npwn 3agaHHOM TeMNepaType BpeMs NpoaonbHon penakcaumm coctasngeT 0.01 Mkc. MoxHo nu
yengetb 3C3 B NMNYNbCHOM pexume?

7.1. OcHOBHas nuTeparypa:

1. M.M.3apnnos OCHOBbI TEOPUN CNEKTPOB 3NIEKTPOHHOMO NapamMarHUTHOro pe3oHaHca B
Kpuctannax: kypc nekumi. / M.M.3apwunos //- KaszaHb: KasaH.roc.yH-1, 2009

2. TkayeHko d. A. SnekTpoHHble Npubopsbl 1 ycTporcTea: YyebHuk / d.A. TkadyeHko. - M.:
NH®PA-M; MH.: HoB. 3HaHue, 2011. - 682 c.: nn.; 60x90 1/16. - (Bbicluee obpasoBaHue).
(nepennet) ISBN 978-5-16-004658-7 http://znanium.com/bookread.php?book=209952

3. MepwuH B. T. ®opmMmpoBaHue 1 reHeprpoBaHMe CUrHaNoOB B LMGOPOBOIA paanocssaan: YyebHoe
nocobue / B.T. MepwwuH. - M.: HALL UIH®PA-M; MH.: Hos. 3HaHue, 2013. - 614 c.: nn.; 60x90 1/16. -
(Bobicwee obpasosaHue: bakanaspuart). (nepennet) ISBN 978-5-16-006703-2, 600 aka3.
http://www.znanium.com/bookread.php?book=405030

7.2. lononHuTenbHasa nuteparypa:

1. Metoauyeckoe nocobue "OINP cnektpomeTtp Elexsys580. Hactb 2: IMnynbCHbIN pexum,
HacTpoiika n pabota" / H0.C. KyTtbuH, I".B. MamuH, C.B. OpnnHckuin, H.A. CunkuH // 2014.
3NeKTPOHHbIV obpasoBatenbHbivi pecypc http://gmamin.kpfu.ru/MRpract/X_band_pulse.pdf
2. MeTonunyeckoe nocobue "IINP cnektpomeTp Elexsys E580. Hactb 3: [1BONHO
9NEKTPOHHO-a8epHbIN pe3oHaHe (094P)" / A.B. Oyrnas , KO.C. KytbuH, [.B. MamnH, C.B.
OpnuHckuia, M.P. Tadpypos ,H.N. Cunknt // 2014. anekTpoHHbI o6pas3oBaTenbHbI pecypc
http://gmamin.kpfu.ru/MRpract/elexsys580-DEER.pdf

3. ONeKTPOHHBIA NapamarH1THbIA Pe30HaHC MOHOB NepexoaHbix rpynn, Tom. Il / A. Abparam, b.
Bnunu, Towm. Il, Mup, Mockea, 1973, 349c

4. AnbTwynep C. A., Ko3bipes 5.M. DnekTpoHHbIA napaMarHuTHbI pe3oHaHc, M.: Hayka,1972.

7.3. UHTepHeT-pecypcChl:
MeTtoaunyeckne nocobus - http://www.gmamin.kpfu.ru
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MonckoBas cuctema Scopus - http://www.scopus.com/home.url

Mporpamma Balls & Sticks - http://www.toycrate.org/bs/index.html

[Mporpamma Easyspin - http://www.easyspin.org/

Mporpamma Matnab - www.mathworks.com/

Cairt nspatens Elsevier - http://elsevierscience.ru/

Cant doupmbl Bpykep - www.bruker-biospin.de

LleHTp konnekTMBHOro nonb3osaHus KMNadY - http://www.kpfu.ru/main_page?p_sub=11446

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHre ancumnavHbl "CneumnanbHblii TPakTUKYM Mo UMMYNbCHOMY 9NEKTPOHHO-NapamMarHUTHOMY
pe3oHaHcy" npeanonaraeT UCMoNb30BaHUE Cneayowero MaTepranbHO-TEXHNYECKOro obecneyeHms:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm noboi Buaeo n ayamo
NHdpopMauuK, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKUMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMBYHbI MpenonaBaTens,
BK/IOYAIOWWEN Tay4-CKPUH MOHUTOP C AuaroHasnblo He MeHee 22 OWNMOB, NepCOHaNbHbIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOhOoH, 6ecnpoBOAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAIENCHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofasaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONIHOLEHHbIM paboynm MecToM npenoaasatens. lNpenonasatenb UMeET BO3MOXHOCTb NErKO
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 OpYyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yaooOHON 1 OOCTYNHOW Ons HUX (POpPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMO/Ib30BAaHMEM B NPOLIECCe 0byHeHMs BCex
KopnopaTuBHbIX pecypcoB. MynbTumMegninHas ayautopus Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEpPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocyapCTBEHHbIX OpraHoB, Npenogasartenel Beaywmx By30B CTpaHbl, BbICOKOKBANNGIULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNnN, CAOBapU U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CreunanbHble Nnepruognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenbcrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTBYyeET
BceM TpeboBaHMAM pefepanbHbIX roCyAapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Cnektpometp SIMP ESP -300 compmbl Bpykep, cnektpometp SINP E-680 coupmbl Bpykep.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NaaHoM no
HanpasneHnto 011800.68 "Pannoduamka” n marmctepckom nporpamme dusmka MarHUTHbIX SBREHUI
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