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Mporpammy oucumnnuHbl paspabotan(a)(n) Eropos A.B. , Alexander.Egorov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llensimn ocBoeHms oucumniunHbl "flabopaTtopusi N0 paanocnekTpockonmmn” SBnsoTcs NpakTuyeckne
HaBblkK permctpaummn cnekTpo AMP n 3IP, nx 0bpaboTkn n nHTepnpeTauunm.

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

HaHHas yuebHas aucumnnnHa BkntodeHa B pasgen " 51.B.[0B.13 OucumnanHbl (Mogynm)" OCHOBHOW
obpaszoBarenbHoit nporpammel 03.03.03 Pannodumanka n 0THOCUTCS K AMCLUUNINHAM MO BbIOOPY.
OcBawuBaetcs Ha 4 kypce, 8 ceMecTp.

OucumnnuHa "Nlabopatopusi No paamMocnekTpocKonun" BbIMOHSETCS B paMKax BaprMaTMBHON YacTu
npogoeccrnoHanbHoro umkna (6.3 [1B9) noarotoekn 6akanaspos no HanpasneHuto 011800.62 -
"Pagnocumsnka”, He npocnywaswmx Kypcbl gucumniunHd "OcHosbl Teopun cnekTpos AMP" n "OcHoBbl
Teopum cnekTpos AlMNP". ObyyaeMble LOMXHbI 0bnanate 3HAHNMEM KypcoB 06LWei (on3nKn, KBaHTOBOM
MEXaHWKWN 1 NHeinHol anredbpbl. OCBOEHME OaHHO OAMCUMNAMHBI MOXET noTpeboBaTbCs B NpoLecce
MOArOTOBKW BbIMYCKHbIX KBANMGMKALMOHHbIX paboT, a TakXXe Hay4YHO-UCCNenoBaTENbCKON NPaKTUKM.

3. KomneTteHuumn obyuatowerocsi, popmMmpyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL U
OrnkK-1 CNOCOOHOCTbLIO K 0OBNageHunio 6a3oBbiMU 3HAHUSMU B 00nacTu
(npodbeccuoHanbHbie MaTemMaTuKn N eCTECTBEHHbIX HayK, UX NCMONb30BAHMIO B
KOMMEeTEHLMN) NPOdECCMOHANBHOW OeATeNbHOCTY
MK-1 CMOCOBHOCTBIO NOHMMATb NPUHLMMBI PaboThl 1 METOADI
(npodpeccunoHanbHbIe aKCnnyatauum COBPEMEHHOW PaaMO3NEKTPOHHON N ONTUYECKOM
KOMMNEeTeHU M) annaparypbl 1 0bopynoBaHus
MnK-2
n HOCTbIO UCMONb30BaTb OCHOBHbIE METObI
(Tpogeccuonane (105001001 vennbsosary ccHoBne NeToL
KOMreTeHuun) P P

B pe3ynbtate 0CBOEHWUS AUCUUMNANHBI CTYOEHT:

1. DONXeH 3HaTb:

TeopeTnyeckme ocHoBbl cnektTpockonun AMP n 9I1P.

2. IONXEeH yMeTb:

NHTepnpeTnposatb cnekTpbl AMP n 9I1P.

3. DONIXEH BnafeThb:

BnaneTb npakTMyeckuMmn HaBblkamu peructpauum n obpabotkm cnektpos AMP n 3MP.
4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:

CaMOCTOSATENIbHO NPOBOANTL PAANOCNEKTPOCKOMNNYECKNE N3MEPEHNS

4. CTpyKkTypa 1 cogepXxaHvue OUCLUNIUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbiX(ble) eanHnL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4€eT B 8 cemecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl 1 yacbl
Pasgen ayauTopHOM paborThbl,
N AucumnnuHbl/ CemecTp| cZnengg::a ™ TF()X ﬁgg:)l(()ocm TeKi%:Tiaszbl
Moayns n eKuM“I'Ipaxmqecmeﬂaﬁoparopuble
3aHATUA paboTbi

Tema 1. [IBnxeHue

CBOOOHbBIX CMHOB B

nabopartopHoii 1 MNMucbmeHHoe

BpaLarwoLencs i nomaiuHee
1'0|/|CTemax KoopauHar 8 1-5 0 0 10 3afaHue

(knaccu4eckun un

KBAHTOBOMEXaHW4eCKUin

aHanms).

Tema 2. Obwas Teopus

MarHuUTHOro [MncbMeHHoe

nornoweHuns. i nomallHee
2. IMAynbCHbIN 1 8 59 0 0 10 3ajaHve

CcTaunoHapHble CUrHanbl

AMP.

Tema 3. Teopus o
3.|cnekTpos OINP noHos 8 10-14 0 0 10 YCTHbIR onpoc

rpynnbl Xxenesa

Tema 4. Teopus

cnektpos IlP i YCTHbIV onpoc
4. penko3emernbHbIX MOHOB 8 14-18 0 0 10

Tema 5. CtaumoHapHbIN YCTHbIN onpoc
S{3MP 19F & CaF?2 8 |11.12] 0 0 10

Tema 6. VIMnynbCHbIRA YCTHbIN onpoc
6'9|MP19FBCaF2 8 13,14 0 0 10

Tema 7. 3P Mn2+ B YCTHbIN onpoc
7. CaF?2 8 15,16 0 0 10
8. Tema 8. OIP Yb3+ B 8 17.18 0 0 10 YCTHbIN onpoc

PbF2

Tema . NTorosas 3avet
" |doopma KOHTpONSA 8 0 0 0

Wtoro 0 0 80

4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. [1BUXeHne cBO6OAHbIX CMTMHOB B NabopaToOpHOM 1 BpaLLLalOLLENCA cUcTemax
KOOpAUHaT (K1aCCU4YeCKMn U KBaHTOBOMEXaHUYECKU aHanms).
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naboparopHas pabora (10 yaca(oB)):

Knaccunyeckoe n kBaHTOBOMEXaHu4eckoe onncaxHne AMP. MeTtoabl HabnoaeHNs CTaumoHapHOro
AMP. OunonbHas wupuHa nuHnumn AMP B XxecTkor peweTke. CekynspHas 4acTb AUMob-AUnonbHOro
B3aumogeractens. Meton MOMEHTOB. AHN30TPONUSA BTOPOro MOMEHTA NIMHWMW NOTMOWEHNS B
Kpuctannax. PacyeTt BTOpbIX MOMEHTOB A4N15 NpOCTOn Kybuyeckon pewetkn. Ctpyktypa CaF2.

Tema 2. O6L,a8 TEOPUSI MarHUTHOTO NOrNoL,eHNs. UMNYNbCHBIA U CTaLMOHapHbIEe CUTHanbl
AMP.

naboparopHas pabora (10 4aca(oB)):

Knaccuyeckoe onucanve umnynbcHoro AMP. Cnag cnnHoson nHaykumm. CnuHoeoe axo. Metoabl
N3MepPEHNs BpEMEH penakcauumn nonepeyHon n NpoaonbHOM HamarHmyeHHocten (T2 n T1).
KeaHToBOMEXaHn4eckoe onncaHne CCU n cnMHOBOro axo ¢ NCNONb30BaHWEM (popManmama
mMaTpuubl NAoTHOCTU. Conna-axo.

Tewma 3. Teopus cnekTpoB AP MOHOB rpynnbl Xenesa

naboparopHas pabora (10 yaca(oB)):

CnuH-rammnbToHnaH Mn2+ B SrF2. 3eemaHoBckoe B3aumoencTeue. LtapkoBckas cTpykTypa.
MeTopn akBMBaNEHTHbIX onepatopoB. CBepxToHKOe B3aumogerctane. O6MeHHOe B3anMOLeNCTBNE C

anpamMu nurannos. KonnyecTBo 1 OTHOCUTENbHblIE MHTEHCUBHOCTYW IMHWIA CBEPXTOHKOW U
CyrnepCcBEPXTOHKOM CTPYKTYp cnekTpa.

Tema 4. Teopus cnekTpoB IINP penko3seMenbHbIX MOHOB
naboparopHas pabora (10 4aca(oB)):

CnuH-rammnbtoHnaH Yb3+ B PbF2. 3anucatb CNnHOBLI raMUNbTOHMAH C Y4€TOM TOHKOMO U
CBEPXTOHKOro B3ammoaencTeus. Haintn cobCTBEHHbIE 3HAYEHMS U BOTHOBbLIE BOMTHOBbLIE CPYHKLINNA.
OnpepnennTtb g-dakTop OCHOBHOro oybneta. Paccuntatb napameTpbl 9pEKTUBHOIO
CMVH-raMUNbTOHMAHa OCHOBHOMO oybneta. BoiBeCTu chopMybl, CBS3blBAKOWME KOHCTAHThI
CBEPXTOHKOr0o B3aMMOAENCTBMSA N30TOMOB MTTEPOMS C PACCTOSIHUEM MeX Oy NMUHUSIMU CBEPXTOHKOW

CTPYKTYpBbI.
Tema 5. CtaumoHapHbin AMP 19F B CaF2

naboparopHas paborta (10 yaca(oB)):

YcTtpoincTteo ctaunoHapHoro cnektpometpa JMP. [sonHas mogynaums. CUHXPOHHOE
netektnposaHue. Viamepenune cnektpos nornoweHns 19F B CaF2 B cnyyasx, korga MarHMTHoe none
napannenbHo kpuctannorpaguydeckmm ocsam C2, C3 n C4. ObpaboTka aKcnepruMeHTanbHbIX
LNaHHbIX, CPaBHEHME C PACHETHbIMN.

Tema 6. UMnynbcHbin SIMP 19F B CaF2
naboparopHas pabora (10 4yaca(oB)):

YCTPOCTBO 1 NPUHLIMN OEACTBUS UMNYNbCHOrO cnektpomeTtpa AMP npsmoro npeobpa3oBaHns ¢
KBaLpaTypHbIiM AeTekTuposaHneM. JaTynk ogHoKaTyweyHoro MMnynbCHOro CnekTpomeTpa.
KommyTaums pnaryvka ¢ ncnonb3osaHnem YyetseptbBonHoson uenu. Pernctpauns CCU 19F B CaF2
B Cny4asix, korga MarHuTHoe none napannenbHo Kkpucrtannorpadgpuyeckmum ocam C2, C3 n C4.
ObpaboTka cMrHanoB, CpaBHEHNE C TEOPETUYECKMI JaHHBLIMU. VI3MepeHre BpeMeHun
CMVH-PeLeTOYHON penakcaunn.

Tema 7. MNP Mn2+ B CaF2

naboparopHas pabora (10 4aca(oB)):

CnextpomeTtp 3P ¢ asonHon mogynauunen. CBY-tpakt. NpuHuun genctemsa cuctemol AlMY
KnucTtpoHa. iamepeHune marHutHoro nons. Pernctpauuns cnektpos SIMP Mn2+ (MarHUTHOE none
napannenbHo ocu C4). Pacwundposka cnektpa. OnpeneneHune g-cpaktopa. OnpeneneHne KOHCTaHT
TOHKOWM N CYyNnepCBEPXTOHKON CTPYKTYPbI.

Tema 8. 3P Yb3+ B PbF2

naboparopHas pabora (10 4yaca(oB)):

HacTtporka crnektpomeTpa. BoiBog opueHtaumm kpuctanna. Pernctpauns cnektpos Yb3+ npwu
Temneparype Xuakoro renus. ioeHtndrkaums Bknagos pasHbix U30TOMNOB B criekTp. Onpenenexuve
napamMeTpoB CMMHOBOIO raMuUbTOHMAHa ANS BCEX M30TOMNOB MTTepbus. CpaBHEHNE C pacHETHLIMU
OaHHbIMN.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabl
. DopMbl KOHTPONS
Pasnen Hepens | camocTosiTenbHON [TpyAoOeMKoCTb "
N AducumnnuHel C:e""echcemeCTpa paborthbl (B yacax) camocg%sgfbirbuow
CTYLEHTOB P
Tema 1. IBnxeHne
CcBOOOAHbBIX CMNHOB B
nabopaTtopHoii n
1 BpaLatouencs 8 1.5 zgﬂ;ﬂggr'(g 8 noMawHee
‘lcuctemax koopanHat sananus 3ajaHue
(knaccuyeckum un
KB2QHTOBOMEXAHNYECKNIA
aHanus).
Tema 2. Obwas Teopus
MarHMTHOro NOLroToBKA
o [MornoweHns. 8 5-9  |nomawHero 8 nomMawHee
"IIMNynbCHbIN 1 2anaHus 3apaHue
cTaumMoHapHble curHanbl a
AMP.
Tema 3. Teopus
3.[cnektpos IIP noHoB 8 10-14 ng'Tul_'l_g;OBoKr? |<<)c 8 YCTHbIN ONpoC
rpynnbl Xenesa y y onpocy
Tema 4. Teopus
cnektpos IlP _4q [MoaroToska K .

4. penko3emMesbHbIX MOHOB 8 14-18 YCTHOMY Onpocy 8 YCTHBII OMpOC
5 Tema 5. CTaunoHapHbIn 8 1112 |noAroToBka K 8 CTHBIN OMDOC
19AMP 19F B CaF2 ’ YCTHOMY onpocy y P

Tema 6. ViIMnynbCHbIN NoAroToBka K o

6. SMP 19F B CaF2 8 13,14 YCTHOMY OMnpocy 8 YCTHBIN ONpoC
Tema 7. 9INP Mn2+ B NnoAroToBka K o

7. CaF?2 8 15,16 YCTHOMy ONPOCY 8 YCTHbI ONpocC
Tema 8. 9IP Yb3+ B NnoAroToBka K o

8. PHF2 8 17,18 YCTHOMY OMpocy 8 YCTHbIA OnNpocC
NToro 64

5. O6pa3oBatenbHbie TEXHONMOIMU, BK/IOYasi MHTepPaKTUBHble (pOpMbl 06yYeHuUs
Nekummn, nabopaTopHble paboThbl.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno uMToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. [ BUXeHne cBO6OAHbIX CMIMHOB B NabopaToOpHOM 1 BpaLLLaloLWLEeNcs cucTemax
KoopAauHat (Knaccuyeckum n KBaHTOBOMeXaHu4Yeckum aHanus).

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

Paccuntatb Bennunny curdHana CCU 19F B CaF2 . Yactota 10MI'u, Temnepatypa 300K, o6bem
KaTywkmn n obpa3sua paseH 1 cM3, kaTywka cogepxmT 10 BUTKOB OnaMeTpoM 6MM, LOOPOTHOCTb
KOHTypa -50. OueHUTb BENNYNHY OTHOWEHNS CUTHAN/WYM.

Tema 2. O6ww,an Teopus MarHUTHOro NOrNoLLLeHus. MMI'IyﬂbCHbIﬁ n ctTaumMoHapHble CUrHanbol

SAMP.

PernctpaunoHHbii Homep 6139918
CtpaHwnua 6 n3 9.
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

B kpuctannuyeckoM BellecTBe Ha SAEPHbIA CNUH AEACTBYET NoKanbHOE cTaTnyeckoe none h,
HanpaBneHHoe BLOMb KpucTannorpadomyeckoi ocu c. Paccuntate oopmy nmHum AMP B nopoluke.

Tema 3. Teopus cnekTpoB AP MOHOB rpynnbl Xenesa
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

CnnHOBBI raMmunbToHMaH. PaspelweHHblie n 3anpeleHHble nepexoabl. CnuH-opbutanbHoe
B3aMMo4elncTBume.

Tema 4. Teopus cnekTpoB IINP penko3eMenbHbIX MOHOB
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OKBUBANEHTHblE ornepaTopbl

Tema 5. CtraumoHapHbin IMP 19F B CaF2

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Knaccunyeckoe n keaHToBOMexaHu4yeckoe onuncaHne AMP. MeTtoabl HabniogeHUs CTaunmoHapHOro
AMP. YCTpPOWCTBO M NpMHLMN paboTbl aBTOANHHOIO CnekTpoMeTpa. BoluncneHune BTopbix v
4eTBEPTbIX MOMEHTOB.

Tema 6. UmnynbcHbi SIMP 19F B CaF2
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

Knaccunyeckoe onucaHne umnynbcHoro AMP. CnnHoBoe 3x0. YCTPOMCTBO Y NPUHLMN OEACTBUS
NUMMYNbCHOrO cnekTpomeTpa. MeToabl n3amMepeHns BpeMeH penakcauum.

Tema 7. SMNP Mn2+ B CaF2
YCTHbI OMpPOC , NPUMEpPHbIE BOMPOCHI:

YCTpoicTBO 1 NpuHUMn paboTel cnekTpometpa AMP ¢ asoiHoin mogynaunein. Teopus cnektpos SINNP
NOHOB rpynnbl Xenesa. CNMHOBbLIN raMUNbTOHUAH.

Tema 8. 3P Yb3+ B PbF2

YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOCHI:

Vicnonb3oBaHme aKBMBANEHTHbIX ONEepaTopoB A5 ONUCAHUS B3aUMOLENCTBUS C KPUCTANINYECKUM
nonem.

Ntorosasi cpopma KoHTpOnNs

3avet

MpuMepHbIEe BONPOCHI K 3a4eTy:

KOHTpOnbHbIE BONPOCHI U 3a1aHNs yka3aHbl B y4eOHO-MEeTOANYECKNX MOCOBUSIX - ONMCaHNSAX
nabopaTtopHbIx pabor.

7.1. OcHOBHas nuTteparypa:

1. M.M.3apnnos OCHOBbI TEOPUM CNEKTPOB 3MEKTPOHHOIO NapaMarHMTHOro pes3oHaHca B
Kpuctannax: Kypc nekumn. - KasaHb: KasaH.roc.yH-1, 2009

2. OneKkTPOoHHble Nprbopsbl 1 ycTpoicTea: Y4ebHuk / d.A. TkaveHko. - M.: MIHD®PA-M; MH.: Hos.
3HaHue, 2011. - 682 c.: un.; 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN
978-5-16-004658-7 http://znanium.com/bookread.php?book=209952

3. AraHos, A. B. Cnektpockonus AMP Bbicokoro paspeuweHus B KazaHckom yHusepcutete / A. B.
AraHos, P. M. AMuHoBa, A. A. Hadoukosa .? KasaHb : I3n-8o KasaH. yH-Ta, 2006 (KasaHb : 130-B0
KasaH. yH-ta) .? 65, [2] c., [8] n. nn., nopTp., uB. ui., nopTp. ; 20 cm .? Ha obn.: K 200-netuto
KasaHckoro yHmBepcuteta .? bubnuorp.: c. 59-65 .? ISBN 5-7464-1402-6.

7.2. [lononHutenbHasa nuteparypa:

1. YyebHo-MeToan4eckoe nocobue ons cneunanucTtos B obnactu 3P "3INP cnektpoMeTp
Elexsys500.YacTb 3: [1BONHOM aNEKTPOHHO-A4ePHbIR pe3oHaHC ([3AP)" [anekTpoHHbIn pecypc]
/A.B. Oyrnas, tO.C. KyTbuH, I".B. Mamun, C.B. OpnuHckunia, M.P. Madgypos, H.N. CnnkuH // KasaHb
2012 -- http://gmamin.kpfu.ru/MRpract/elexsys580-DEER.pdf)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 6139918 5AE
CtpaHnua 7 n3 9. il YHI:I

S OEALIK G



Mporpamma omcumnnnmHel "Mabopatopusi no pagmocnektpockonuun”; 03.03.03 Pagnodumaunka; Eropos A.B.

2. Metoanyeckoe nocobue "HacTpoiika cnekTpomeTpa X-ananasoHa goupmbel bpykep cepun Elexsys
n nameperune cnektpos AP B ctaumoHapHom pexume" / H0.C. KyTtbuH, '.B. MamuH, C.B.
OpnuHckuin, H.N. Cunkun // 2014. hitp://gmamin.kpfu.ru/MRpract/X_band_CW.pdf

3. Eropos A.B.,Tarupos M.C.,VccnenosaHune goopmbl nuHumn AMP 19F B CaF2 (meton MOMeHTOB.,
YyebHo-meToamnyeckoe nocobue, NP KDY, 2013, 55¢.

http://kpfu.ru/publication?p_id=72489

4. Eropos A.B.,Tarnpos M.C.,/ccnenosaHne goopmbl nuHum AMP 19F B CaF2 (MeTon MOMEHTOB.,
YyebHo-MeToan4eckoe nocobue, Ud KdY, 2013, 55¢.

http://kpfu.ru/publication?p_id=72516
5. A.Abparam, b.BnnHn. OnekTpoHHbI NapamarHUTHbln pe3oHaHc M., Mup, T.1,2, 1973

6. C.A.AnbTwynep, 5.M.Ko3bipeB SneKkTpOHHbIV NapamMarHUTHbIA Pe30HAHC COeAMHEHNI 9NEMEHTOB
npomexyTo4HbIx rpynn. M.Hayka, 1972

7. SlnepHblii marHeTn3m / A. Abparam; nep. ¢ aHrn. nog peg. I'. B. Ckpoukoro.?Mocksa: /134-B0
WNHOCTpPaHHoN nutepatypbl, 1963.7551 ¢

8. OCHOBbI TEOPMM MAarHUTHOIO pe3oHaHca: nepesof ¢ aHrnuinckoro / Y. Cnukrep; MNep. H. H.
Kopcta u gp.; MNog pea. I'. B. Ckpoukoro.?VanaHune 2-e, NnepecMoTpEHHOE, OOMONHEHHOE Y
ncnpasneHHoe.?Mocksa: Mup, 1981.7448 ¢

7.3. UHTepHeT-pecypcChl:

amepukaHckoe ouanyeckoe obwecTBo - WWw.aps.org
KasaHckuim yHusepcuteT - www.kpfu.ru

Hay4yHas nomnckoeas cucTema - WWw.SCcopus.com
cBobonHas aHuuknoneaus - ru.wikipedia.org
3NeKTPOoHHas bubnnoteka - www.ekniga.ru

8. MarepuanbHo-TexHU4eckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHue oncumnnuHbl "Nlabopatopusi No paamocnekTpockonmu" npeanonaraeT UCNoNb30BaHNE
cnenylowero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6ubnmnoTeyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT NnponsseneHns KpynHENWnUX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 0bpasoBaTeNbHbIX CTaHAAPTOB M BK/OYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, aBTopedoeparbl, guccepraumm, SHUUKNONEann, CAOBapy U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosawee spemsa 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusM penepanbHbIX roCyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToaMYecKas nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "/laHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 9bC Mapnatenbctea "/laHb" BknoYaeT B cebs 9NeKTPOHHblE BEPCUM KHUT N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCcKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. Ob6C
NapatenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOR, y4ebHOM nuTepatype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM Bcex aBTOPCKMX U CMEXHbIX Npas.

NabopatopHble cnekTpomeTpbl AMP 1 3IMP.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 03.03.03 "Paguodumamka” n npodounto noarotoBkn dursnka MarHUTHbIX SBNEHNNA .
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