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MporpamMmy ancumnanHbl paspabdoTan(a)(n) ooueHTt, K.H. CubratynnmH M.3. Kadbenpa ontukum un
HaHodpoToHMKkN OTaeneHne puamkn , Mansour.Sibgatoullin@kpfu.ru ; accucTeHT, K.H. Xamagnees
M.A. Kadbeapa ontukum n HaHopoToHnkn OTaeneHune cpmsunku , Marat.Khamadeev@kpfu.ru

1. LLenn ocBOEHUS AUCLUMIUHDI
- [laTb OCHOBbI MPAKTMYECKOro NPUMEHEHUs MeTo40B 06paboTkM CUrHAMOB;
- 00y4nTb HaBblkaM CaMOCTOSTENBbHOM PaboTbl C y4eOHOM 1 HAy4YHON NNTEPATYPOIA;

- NPUBUTb CMOCOBHOCTb UCMO/Ib30BaThb B MO3HABATENBHOW 1 NPOPECCUNOHANBHON AEATENbHOCTU
NHTepHer.

2. MecTo OUCLMN/MNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucuunnnHa BkntodeHa B pasaen " M1.5.2 ObweHay4Hblii
obpasoBaTtenbHoi nporpammbl 011200.68 duaunka n oTHocKUTCs K 6a30BoiA
(obwenpogoeccroHanbHoi) Yactn. OceanBaeTtcs Ha 1 kypce, 1, 2 ceMecTpbl.

Llns ocBOEHUS oMCUUNANHBI XenatenbHo 3HaHMe Mateprana cneayowmx JUCUNMINH:
"Marematnyeckunin aHanms", "®usuka", "duckpetHaa matematumka", "Teopns BEpOSATHOCTEN U
Maremarmyeckas ctatuctuka". 3HaHus, NosyYeHHble B pe3ybTate OCBOEHUS ANCUUNANHBI, MOTYT
6blTb MCNONBb30BaHbI MPW BbIMONHEHUW HAYyYHO-UCCeA0BaTENbCKOM NPAKTUKKN, HanncaHnm
MarncTepckon auccepraummn, NnpoBeaeHNN HayyYHblX UCCNenoBaHNn, CBA3AHHbIX C
aKcnepuMeHTanbHON on3nKoi. MNMpakTnkym BbIMONHSAETCS NapannenbHO AKX NOCNe OCBOEHUS Kypca

"CoBpeMeHHble MeTObl MaTeMaTnyeckor 06paboTkm akcnepmmeHTa"

OCHOBHOW

3. KomneteHuuu obyyatroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka
LLincpp komneteHumu npuobpetaemMon KOMMNEeTeHL MU

OK-3 COTOBHOCTb K CAMOPA3BUTMIO, CamMopeann3aumm
(oBwekynkTypHLie NCNONb30BAHNIO TBg 4ECKOro n0Teruv|ana ’
KOMMeTeHuun) P '
OriKk-3 CnocobHOCTb K aKTUBHOM coLManbHOM MOBUNBbHOCTH,
(npochbeccunoHanbHbie opraHvM3aLmnmn Hay4HO-UccnenoBaTenbCkuUX N MIHHOBALMOHHbIX
KOMMEeTeHLMN) pabor.
OrK-4 CnocobHOCTb aganTMpoBaTbCs K UIBMEHEHMIO HAayYHOro
(NMpodpeccmoHanbHble npopunsa cBoen NpPogoeccrmoHanbHOn oeaTenbHOCTH,
KOMMETEHLMN) COLMOKYNbTYPHBIX M COLMANbHbIX YCNOBUIA OEATENbHOCTMU.
Ol1K-6 CnocobHOCTb MCNONb30BaTh 3HAHUS COBPEMEHHbBIX MPOBNEM 1
(npodhbeccunoHanbHbie HOBEMWUNX OOCTUXEHUIA OU3NKIN B HAYYHO-UCCNEenoBaTENbCKON
KOMMEeTeHLMN) pabore.

CnocobHOCTb CaMOCTOATENbHO CTaBUTb KOHKPETHbIE 3a4a4u
MnK-1 Hay4HbIX UCCNenoBaHMW B 06nacT onankm 1 pewarb 1x C
(npodhbeccuoHanbHbie MOMOLLbIO COBPEMEHHOW annaparypbl Y MHOPMALMOHHbBIX
KOMMETEHLMN) TEXHONOrNIA C NCNONb30BAHNEM HOBEMLWErO OTEYECTBEHHOIO U

3apybexxHoro onbITa.
AK-2 CnocobHocTb cBOOOAHO BnageTb pasnenamm usnku,

HeobX0AUMbIMUK ANS PELIEHNS HAaYYHO-UHHOBALIMOHHbIX 4, 1
(npochbeccunoHanbHbie eo6xon Ana petue aytHo OBaLO saflad,

NPUMEHATb pe3ynbTaThl HAY4YHbIX UCCNEOOBAHWIA B
KoMMeTeHuunn) 2

WHHOBALUMOHHOW OEeATENbHOCTL.
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

MK-4
(NPOOECCHOHANbHBIE CnocobHOCTb NNaHNPOBaThb M OPraHM30BbIBATb PU3NYECKME
KOMMETEHLN) nccnenoBaHns, Hay4yHble CEMUHAPbI N KOHGDEPEHLMN.
MK-5 CnocobHOCTb MCMNONb30BaTh HABbIKK COCTABNEHNS U
(npodbeccmoHanbHble 0POPMNEHNS HAYYHO-TEXHNYECKOW OOKYMEHTALMN, HAay4YHbIX
KOMMNeTeHuunm) 0oT4yeTOoB, 0630POB, [OKNAL0B 1 CTaTeil.
MNMK-6 CnocobHOCTb PyKOBOAUTb Hay4YHO-UCCNEeaoBaTebCKo
(npodhbeccmoHanbHble LesiTeNbHOCTbO 00y4aroWmXcst MNaaWwmnx KypcoB B obnactu
KOMNeTeHLmm) don3nNKW.

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

CaoiicTBa M 0COOEHHOCTM MOBELEHMS CUTHANOB B MPUCYTCTBUM Pa3NINYHbIX MOMEX, BINSIHNE NOMEX U
LMCPPOBOV COUNbTPALIMU HA CTPYKTYPY CUrHANOB, aMMAMTYAHbIE U YACTOTHblE AUHAMUYECKMe
MOLYNALMOHHbIE XapakTEPUCTMKN.

2. DONIXEH yMeTb:

NCMonb30BaTb B NO3HABATENbHON U NPOGECCOHANbHOM AeaTenbHOCT 6a30Bble 3HaHKS B 06nacTy
MaTeMaTUK 1 eCTECTBEHHBIX HayK;

[06MBaTbCS HAMEYEHHON Lenu.

3. OONIXEH BnafeThb:
TePMUHONOIMEN, NCNONb3YEMOM B U3y4aeMon ONCLUUNINHE;

CNOCOBOHOCTBLIO MOHMMATL U U3naratb NOny4YaeMyto MHGOPMaLUMIO U NPeACTaBNsATb pe3ynbTaThl
dounsnyecknx nccnenoBaHum.

4. NONXEH LEeMOHCTPMPOBaTb CNOCOBHOCTb M FOTOBHOCTD:
K DanbHenwemy oby4yeHuto.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKoCTb AMCLUMNANHBI COCTABNSET 6 3a4eTHbIX(ble) eanHuu(bl) 216 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMANHBI 3a4eT B 1 cemMecTpe; 3a4eT BO 2 CeMecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOaynto
TemaTtnyeckun nnaH gUcCUUNIUHbI/MOAYNS
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Buabl 1 yacbl
Pasgmen ayauTopHoOW paboTbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
L 3aHATUSA pabortbl
Buabl n yacobl
Pasgmen ay,oMTOpHOM paboThbl,
Hepens MX TPy A0EMKOCTb Tekywume coopmbl
N 'D'"Kn"g"lr;;;vs""b'/ CeMecTP omectpal (B yacax) KOHTponsi
MpakTnueckuelllaboparopHble
Jlekumi' ™ 5 ausatus paborTbl
Tema 1. CTpyKTypHbIE oT4yer
1. HoOMEX 1 1-3 0 0 3
Tema 2. oTyeT
2.|lLinpokononocHble 1 4-6 0 0 3
curHansl
Tema 3. Uundoposoi oTyer
3.|cornacoBaHHbIn ounbtp| 1 7-9 0 0 3
Tema 4. AMnnnTygHas oT4yer
4, MOZYNALMS 1 10-12 0 0 3
Tema 5. CnekTp
n3nyyeHums ) oTyert
. renmn-HeoOHOBOro 2 1-6 0 0 8
nasepa
Tema 6.
JtoMuHecueHuns oTyert
6. aKTUBMPOBAHHbIX 2 712 0 0 8
KpucTtannos
Tema . NITorosas 1 0 0 0 3avet
4.2 CRONRAQMEPRABLMNNNHDI
Temd FR\GrpYNeypRRfe nomexn » 0 0 0 3ayert
J1a 'a(nn,))-
Koppkfag OHHblE CBOMCTBA CNOXHbIX|WMPOKOMONQCHBIX curganos ¢ bontgit 6agoit. Ycnosus
no bHOI naMexoil. BepodatHocTy omba4yHoro pacno3HARAHUS CACHANO

Ha goOoHe aaanTUBHBIX MOMeX. BeposiTHOCTM oWwnBOYHOro pacno3HaBaHWs NPy HANNYUN CTPYKTYPHOM
NOMEXN.

Tema 2. LLINpoKONONOCHbIE CUrHanbl

naboparopHas pabora (3 4aca(oB)):

BnnsaHue cocpenoToYEHHOM MO CNEKTPY rapMOHNYECKON MOMEXM Ha UCKaXeHne oopMbl cUrHana Ha
BbIX04€ LUMJPOBOro donnbTpa. BnmsHne nameHeHms 6asbl WMPOKONONOCHOMO CUrHana Ha ypoBeHb
NCKaXeHu oopMbl CUrHana Ha Bbixoae LndgopoBoro dounbTpa npy BO3AeNCTBMU COCPEOOTOHEHHOM
Mo CNEeKTPY rapMoHMYeCcKon nomexu. NomMexoycTon4mBOCTb pacno3HaBaHNs CUrHaN0B Npu
BO3OENCTBUN COCPENOTOYEHHOWN NO CMNEKTPY rapMOHMNYECKON NOMEXN. 3aBUCUMOCTb BEPOSATHOCTEN
OWKNBOYHOro pacno3HaBaHns curHana ot BeNnYuHbl 6a3bl WMPOKOMONOCHOMO CUrHana npu Hannyum
rapMOHUYECKOM NOMEXMU.

Tema 3. LUndpposon cornacoBaHHbIin oUNbLTP
naboparopHas pabora (3 yaca(oB)):

OTknuK uncposoro unbTpa Ha BXOAHOE BO3AENCTBNE CUIHANOB Pa3fINyHOM OOpPMbI.
Paspelwatowas cnocobHOCTb N0 BPEMEHN NpMxoaa CurHana. XapakTepuctmkm obHapyxuTens
CUrHaNoB: BEPOSITHOCTM NIOXHOWN TPEBOTM 1 NMPaBUIbHOrO 0OHapYyXEeHUs curHana Ha poHe
afnanTMBHBIX MoMex. KoppensiumoHHbIe CBOMCTBA NPOCTLIX U CNOXHbIX CUrHanoB ¢ 6onbLloi 6a3oii.

Tema 4. AMnnauTyagHasa Moaynsuus
naboparopHas pabora (3 yaca(oB)):
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NccnepoBaHme ctaTyeckmx v AMHAMUYECKMX (aMMAUTYAHbBIX M YACTOTHbIX) MOAYNSALUMOHHbIX
xapakTepucTuk npu 6a3oBoi aMnaMTyoHON Moaynsauun. ViccnenoBaHue ctatuyeckmx u
OMHAMNYECKMX (aMMaNTYAHbIX M YACTOTHbBIX) MOAYNSILMOHHbBIX XapakTePUCTUK MPU KONNEKTOPHON
amnnuTygHon moaynsiumm. iccnenoBaHmne ctaTmyeckmx 1 AMHAMUYECKMX (aMMAUTYAHbBIX U
4aCTOTHbIX) MOAYNALUMOHHbIX XapakTEPUCTUK NPU KOMOMHNPOBAHHOW aMNAUTY4HOA MOAYNSLIMN.

Tema 5. CnekTp nanyyeHus renun-HeoOHOBOrO nasepa
naboparopHasi pabora (8 yaca(oB)):

YCTpOWCTBO renmnin-HeoHoBoro nasepa. FazopaspsaHas Tpybka. MiHBepcHasi HAceNnéHHOCTb.
"eHepauunsa nasepHoro nany4yeHns. KOHTyp MMHUN CNOHTAHHOMO U3Ny4YeHus. YwmpeHme
crneKTpanbHbIX NMMHUA HeoHa. CnekTpanbHoe pacCToSHNE MeXay ABYMS COCEeAHMMU NPOLAONbHbIMU
mopamu. [1obpoTHOCTb pe3oHaTopa. Paspelwatowas cuna. Miutepdepometp @abpu-lepo.
npoxoxneHue nyyei Yepes nHtepdepometp Pabpu-lepo. NHTepdeporpamma.

Tema 6. JTloMUHeCL,eHLUSA aKTUBUPOBAHHbIX KPUCTaN/IOB
naboparopHas pabora (8 yaca(oB)):

BeeneHune B ntommHecueHuuto. MNMpasmno Ctokca. VickniouyeHns n3 npasuna Ctokca. 3akoH
Crokca-Jltommens. CTokcoBa 1 aHTUCTOKCOBA NIOMUHECLEHUNS. KpucTannbl, akTMBUPOBAHHbIE
noHamm penkux 3emenb. CtyneHyatoe nornoweHune. Cuétunkm MK kBaHToB. CBETOAMOObI C
NIIOMUHOMPOPHBIM MOKPbITUEM. YCTPONCTBO A5 BU3dyanuadauum nonsa nanydyexmsa VK nasepa. Hakayka
TBEPLAOTENBHOro Nnasepa. JlazepHoe oxnaxaeHue. KoonepaTtnsHblii MEXaHWU3M

4.3 CTpyKTypa u copgepxaHme caMOCTOATENIbHOMN paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camocTtositenbHom [TpynoeMKOCTb ;&%ﬂ:;;::;g:ga
AducumnnnHbl pcemecha paboTbl (B yacax) 260TbI
CTYOEHTOB P
Tema 1. CTPyKTypHbIE NoAroToBka K
1. nOMEXH 1 1-3 oTyety 24 oTyet
Tema 2. noaroTtoBka K
2.|lLinpokononocHble 1 4-6 oTyeT 24 oT4yer
CUrHanbl y
Tema 3. Llugoposoii
o i NoOAroToBka K
3.|cornacoBaHHbI ounbTtp| 1 7-9 otyety 23 ortyer
4 [Tema 4. AMnnuTynHas y 10-12 |1OArOTOBKa K 53 oTyeT
‘Imomynauuns oTyeTty
Tema 5. CnekTp
N3ny4yeHns i NoAroToBka K
. renmn-HeoHoBOro 2 1-6 oTyety a7 oTHET
nasepa
Tema 6.
JToMmHecueHuns NoAroToBka K
6. aKTUBNPOBAHHbIX 2 712 oTyeTty a7 oTHET
Kpuctannos
WNtoro 188

5. O6pazoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

["pynnoBble TEXHONOrnK

PasBuBatowee obyyeHne

TexHonorusi NpobneMHoro 0by4eHus

TexHonornsi PopPMMPOBAHUS KITOYEBbIX KOMMETEHTHOCTEN
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. CTpyKTypHble NOMexu
0TYeT , MPUMepHble BOMPOCHI:

CTpykTypHble nomexu. JuckpeTHble curHanbl. basa curHana. Cnektp curHana. WvpuHa cnektpa
curHana. AoouTuBHbIE MOMEXU. ANrOPUTM ONTUMANbHOW KOrepeHTHO 06paboTkn. Anropntm
ONTUMasNbHOM HeKorepeHTHon 06paboTkn. MowHOCTb curHana. Pa3omMaHnnyIMpPoBaHHbIE CUrHasbI.
ABTOKOPPENALMOHHAA OYHKLMS curHana. ®dusnyeckas CylwHOCTb NOAABNEHNS CTPYKTYPHON NOMEXH.
MexaHn3mMoM ocnabneHns y3kononocHoi nomexu. Y1o onpefnensiet OTHOWEHNE MOLHOCTM cuUrHana K
3(PPEKTMBHON MOLLHOCTM CyMMapHOI noMexu. HopManbHbIl raycCoBCKMiA wyM. Onuwnte cxemy
nabopaTopHOii ycTaHoBKM. OnuwimTe NocnenoBaTeNnbHOCTh BbiNoNHsSeMon paboTbl. Kakosa Lenb
BbINONHSiEMO paboTbl. Kak NpoucxoouTt reHepaums CTPYKTYPHbBIX MOMEX.

Tema 2. LLInpokononocHble CUrHansol
OT4YeT , MPUMEpPHbIE BONPOCHI:

LLinpokononocHble curHanbl. LLymononobHbiin curHan. benbiii wym. LIBETHOR wyM. Y 3KOMNONOCHbIN WyM.
OTHoweHwne curHan/wym. BocctaHoBNEHWE NONE3HOro curHana B cny4yae UckaxeHns 04HO4aCcTOTHOM
rapMoHu4deckor nomexoi. Yactorta Hanksucta. Cxartue cnekTtpa nonesHoro curHana. Koppensums
IByX curHanos. BaammokoppensunoHHas doyHkums. lNocnenosatensHocTn bapkepa.
lMocneposatenbHocTn Yonwa. M-nocnegosartenbHoCcTW. [1ceBoowymMoBas nocnenosarenbHOCTb.
CnekTpanbHas NNOTHOCTb MOWHOCTU. OnuwunTe cxemy nabopaTtopHoi yctaHoBkM. OnvwmnTe
nocnenoBaTenbHOCTb BbIMONHSAEMO paboTbl. KakoBa Lenb BbinonHsemMol paboTbl. Kak nponcxoamt
reHepaumns CTPYKTYPHbIX MOMEX.

Tema 3. LUucpposon cornacoBaHHbin PUNbLTP
OTYET , MPUMEPHbIE BOMPOCHI:

INvnenHble punbTpbl. PunbTp Kansepa. CornacosaHHbI punbtp. Kputepuit HemaHna-lNnpcora.
BeposTHOCTb noxHow Tpesorn. CornacoBaHHas ounbTpaums curHana. lNpsmoe npeobpasosaHune
dypbe. ObpaTHOe npeobpasoBaHue Pypbe. boicTpoe npeobpasoaHme Pypbe. VIMNYNbCHBIN OTKANK
dounbTpa. Teopema lNapcesans. MakcumanbHOe OTHOLWEHWE CUMHaN/WyM Ha BbIXO4e COrnacoBaHHOro
dunbTpa. Knaccundmkaums npocTbie U CNOXHbIE CUrHANbI C y4eToM 6adbl curHanos. HepekypcmeHas
unbTpaumns. Onuwnte cxemy nabopaTopHoi yctaHoBku. OnuwmnTe nocnenoBaTenbHOCTb
BbINONHAEMoN paboTbl. KakoBa Lenb BbiNonHAemMoin paboTbl. Kak npomcxoant reHepaums
CTPYKTYPHbIX MOMEX.

Tema 4. AMNnuTygHas Mmooynsuus
OT4YeT , MPUMEpPHbIE BONPOCHI:

AMNINTYOHAs MOLYNAUNS CUrHANoOB. AMNANTYgHaa Mooynsaums B ontuke. Bugsl mooynauuvi.
[MpnMeHeHve aMnAnTyoHOM MOAYNSAUMKN B ONTUKE. ECTEeCTBEHHAs aMnnntygHas Mooynaums ceeta.
BHyTpeHHss Moaynsaumns ceeta. Pasosas mooynaums. lNonapusaunoHHas mooynaumus. HactotHas
momynsumsa. Hecywas vactora. Ctatnyeckas MooynsumMoHHas xapaktepuctuka. AMnanTyoHas
ONHaMmyeckas MooynsumMoHHas xapakrepuctuka. lNpnymHa 4acToTHbIX nckaxeHuin. basosas
Mmoaynsiumsi. KonnektopHas Mmoaynsiumsi. Onuwmnte cxemy nabopaTtopHoi ycTaHoBku. Onuwmnte
nocnenoBaTenbHOCTb BbIMONHSEMO paboTbl. KakoBa Lenb BbinonHsemMol pabotbl. Kak nponcxoamt
reHepaumns CTPYKTYPHbIX MOMEX.

Tema 5. CnekTp nanyyeHus renun-HeoOHOBOrO nasepa
OTYeT , NpVMepHblie BOMPOCHI:

OnemeHTHI Nadepa: rasopaspsaHas Tpybka, 3epkana pesoHatopa, nasepHblii nyy. ducnepcus.
ObnacTtb cBoboaHOM ancnepcun. AnnapartHas pyHkumns. Paspewatowas cnocobHoCTb.
CnekTtporpadgy NCI1-51. Xapaktepuctnkn amdpakumMoHHOro cnektporpaga. MHtepdepeHumoHHas
kapTuHa. dndpakumnoHHbie konbua. CKOpPOCTb TENMOBOIO N3MEHEHNS MEXAY 3epKanamu.
XapakTtepuctmnyeckas kpuas qooToamynscun. lNonywmprHa reHepaumoHHOro KoHTypa. AnnaparHoe
nckaxeHue. BpemeHHas KOrepeHTHOCTb.

Tema 6. JTloMUHeECLLEHLIMS aKTUBMPOBAHHbIX KPUCTaNOB
OT4YeT , NPMMEepPHbIe BOMPOCHI:
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CxeMbl KoomnepaTUBHOro 1 CTyneH4YaToro Bo3byxaeHus Er3+. KnHeTtunka s3atyxaHusi aHTUCTOKCOBOW
ntomMmHecueHumn. KuHetnyeckume ypasHeHus. MNocneposatenbHoe nornoweHne. KoonepatueHoe
BO30yXAeHne. 3aBNCMMOCTb UHTEHCUBHOCTM aHTUCTOKCOBOW NIIOMUHECLIEHLNN OT MHTEHCUBHOCTM
BO30yxAarowero ceeTta U KoHUEeHTpauumn noHos. Cnabas n cunbHas noaceetka. Bpems 3aTtyxaHus
cBeyeHuns. Cxema aKCnepruMeHTaNbHOM YCTaHOBKMW.

Tema . UToroeasi popma KOHTpons
Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

Mpu noarotoBke k otyeTam obyyarowmmest npuobpeTatroTcs cnenyrowme obs3atenoHble
komneTteHuun: OK-3, OlK-3, OlK-4, OrK-6, rNK-1, rik-2, rk-5, rk-4, rk-6.
Pasgen 1. CTpykTypHble MOMEXMN.

CTpyKTypHblEe NMOMEXMN.

JunckpeTHble curHarnbi.

basa curnana.

CnekTp curHana.

linpnHa cnekTpa curHana.

ALOVNTVBHbIE MOMEXW. ANrOpUTM ONTUMAaNbHON KOrepeHTHON 06paboTKu.
Anroput™M onTUManbHOW HEKOrEePEHTHO 06paboTku.

MouwHocTb curHana.

da3oMaHUNyIMPOBaHHbIE CUrHabI.

ABTOKOPPENALNOHHAs QOYHKLMA curHana.

dusmnyeckas CyWHOCTb NOLABNEHNS CTPYKTYPHOW MOMEXMN.

MexaHn3MoM ocnabneHns y3KononoCHON NOMEXH.

Yto onpenensiet OTHOWEHWE MOWHOCTM CUrHana K agoeKkTUBHON MOLHOCT CyMMapHOI NOMeXMU.
HopManbHbI rayCCOBCKMUIA LWYM.

OnnwunTe cxeMy nabopaTopHOI YCTaHOBKM.

OnnwmnTe NnocnenoBaTeNnbHOCTL BbINONHAEMON paboThl.

KakoBa uenb BbINonHAEMOn paboTbl.

Kak npoucxoout reHepaunst CTPYKTYPHbIX NOMEX.

Paspnen 2. lnpokononocHble curHanbi.
LnpokononocHble curHanbl.
LLlymonono6Hbii curHan.

Benbin wym.

LiBeTHOM WwyMm.

Y3KOMONOCHbIN WyM.

OTHowWweHne curHan/wym.

BoccTtaHoBneHe NoNe3HOro curHana B crnyyae UcKkaxeHus 0gHO4acTOTHOW rapMOHNYECKOM
MOMEXON.

Yacrtora Hanksucra.

Cxatune cnekTpa nonesHoro curHana.
Koppensumsa aByx curHanos.
BaanMokoppensunoHHas oyHKUmnS.
MocneposaTtenbHocTn bapkepa.
MocnepnosaTtenbHoOCTK Yonwa.
M-nocnenoBaTenbHOCTH.
lMceBnowymoBas nocnenoBaTeibHOCTb.
CnekTpanbHas NNOTHOCTb MOLHOCTW.
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OnunwuTte cxeMy nabopaTopHOin yCTaHOBKMN.
OnnwuTte nocnefoBaTeNbHOCTb BbINOHAEMOR paboThl.
KakoBa Lenb BbINONHSeMoin paboTbl.

Pasnen 3. Lindpposoi cornacoBaHHbln punbTp.

INlvHeHble UnbTPLI.

dunbTp Kansepa.

CornacoBaHHbIN PUAbTP.

Kputepuin Herimana-lupcora.

BeposaTHOCTb NOXHON TpeBoru.

CornacosaHHas counbTpauns curHana.

MpsiMmoe npeobpazoBaHne Pypbe.

ObpaTHoe npeobpasoBaHue dypbe.

BeicTpoe npeobpasoBaHue Pypobe.

NMnynbCHbI OTKNMK chunbTpa.

Teopema Napcesans.

MakcrManbHoe OTHOWEHME CUrHan/WyM Ha BbIXO4e COrnacoBaHHOro punbTpa.
Knaccudgomkaums npocTbie 1 CNoXHble CUrHanbl C y4eToM 6a3bl CUTrHAOoB.
HepekypcuBHas punbtpaums.

OnnwunTe cxeMy nabopaTopHOI YCTaHOBKM.

OnvwmrTe NnocnenoBaTeNnbHOCTb BbINONHAEMON paboThl.

KakoBa uenb BbiNonHseMoin paboTbl.

Pasnen 4. AMnnuTyoHas Momynsauus.

AMNnnTygHas MOL4ynsaUmUs CUrHanoB.

AMnnuTtyoHas MoLynauus B ONTuke.

Buabl Mmogynauuni.

MNpumMeHeHne aMnNAnTy4HON MOAYNALUMA B ONTUKE.
EctectBeHHas amnnutyoHas Mooynsums ceeTa.
BHyTpeHHsAs Moaynauus ceeta.

dazoBas MoLynsuUnS.

MonapunsaunoHHas MoLynauus.

YactotHas mogynauus.

Hecywas yactora.

Crartmyeckas MoOynsunOHHAs XxapakTeprcTmka.
AMNnnTyoHas oMHaMuyeckas MooynsiLMOHHas xapakTepucTuka.
MpnymHa 4aCTOTHbIX MCKAXEHWIA.

basosas mogynauus.

KonnektopHas mogynsaums.

OnnwmnTe cxeMy nabopaTopHOI YyCTaHOBKM.

OnvwwnTe nocnenoBaTeNbHOCTb BbINONHAEMON paboThl.
KakoBa uenb BbiNonHAemMon paboTbl.
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7.1. OcHOBHas nuTteparypa:

Hegnonekun O.B., Jlbicoropckuii KO.A., NeTposa A.B. BeeneHune B Nonb30BaTeNbCKUN MHTEPGOENC
MedeA(c) (y4.-meTon. nocobue). [OnekTpoHHbI pecypc] / - 2011. - KazaHb. - KIMPY.
http://kpfu.ru/publication?p_id=39725

MpowwuH, KO.H. YucneHHble MeToabl 1 MaT.MooennmpoBaHue: JIEKUNOHHbIA Matepuan. [9neKTPOHHbI
pecypc] / KO.H.MpowwuH, C.K.CaitkuH, P.I".lemnHoB - KadaHb, KDY, NHcTutyT dursnku, 2010. - 330
cnanpos. http://mrsej.ksu.ru/pro/pdf_10/ChMMM _all_10.pdf

l'yces, A.W.. HaHoMaTtepumanbl, HAHOCTPYKTYpbl, HAHOTexHonoruu / A. . T'yces. N3pnaHue 2-e,
ncnpaeneHHoe.? Mocksa: ®usmatnut, 2009.7416 c.

7.2. JlononHuTenbHasa nuteparypa:

'yces A.V. HaHoMaTtepumanbl, HAHOCTPYKTYpbl, HAHOTexHonorun. N3patenbcteo: PUIMATIINT, 2009
r. [@nekTpoHHbIN pecypc] http://e.lanbook.com/view/book/2173/

Pambuaun H.I"., bepésknH A.B. ®Pursnyeckne n xmMmnyeckne oCHOBbl HAHOTEXHONOTWIA. V13aaTenbCTBO:
duamatnnt, 2009 r. [OnekTpoHHbIN pecypc] http://e.lanbook.com/view/book/2291/

BapbibnH A.A., TomunuH B.W., lWanosanos B.V. ®u3nko-TexHonornyeckme 0CHoBbl Makpo-, MUKPO- 1
HaHoaNekTpoHuKkK.-M.: N3a. duamatnut, 2011. -784c. http://e.lanbook.com/view/book/5258/

7.3. UHTepHeT-pecypcChbl:

Kartanor 6ubnunotekn K®Y - http:/kpfu.ru/library/katalogi

KoHcynbTaHT cTyneHTa. dnekTpoHHas bubnunoteka texHmyeckoro BY3a. - http://www.studmedlib.ru
Hay4yHas anektpoHHas bubnmoteka eLIBRARY.RU - http://elibrary.ru/defaultx.asp
AnekTpoHHO-6MbnnoteyHas cuctema ZNANIUM.COM - http://znanium.com
AnekTpoHHO-6ubnnoTeyHas cuctema Mapatenbcrea JlaHb - http://lanbook.com

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "CneumnanbHblii OM3NYeCKUin NpakTuKyM" npegnonaraet UCNonb30BaHme
cnenyLwero MmatepranbHO-TEXHNYECKOro obecneyeHmns:

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbnmoTeyHol cnucteme " BrnbnnoPoccurka", BocTyn K KOTOPOK NpenocTaB/eH
ctyneHtam. B 3bC " bubnuoPoccurka " npeactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nMTEpaTypbl N0 rYyMaHUTApHbIM HayKaMm, BKoYatowmne B cebs nybnvkauum Beoylmnx pOCCUNCKUX
n30atenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTNIMACKOM A3blKe BeayLMX aMepUKaHCKnX 1
€BPONencKmx n3naTenbCTB, a TakkXe peikue n ManoTupaxHble N30aHnsa POCCUNCKUX PernoHanbHbIX
By30B. 9BC "BubnunoPoccurka" obecneynBaeT WNPOKMIA 3aKOHHbIA JOCTYN K HEOOX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3gaHnsaM ¢ UCMNoib30BaHMEM MHHOBALMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (helepanbHbIX rOCyAapCTBEHHbIX 0bpa3oBaTenbHbIX CTAHAAPTOB
BbICLEro npodpeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.
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Crtpanunua 10 n3 12. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnvHbl "CneunanbHblil gousmdeckuii npaktmkym"; 011200.68 ®unsuka; LoUeHT, K.H. CubratynivH M.9. , aCCUCTEHT, K.H.
Xamapees M.A.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

HOyTOYK
nabopaTtopHbie yCTaHOBKM

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHuio 011200.68 "duamnka" n marnctepckorm nporpamme duamka atoMoB N MONEKYN .
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