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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 Heanb AUCHMIINHDBI

VYyebnas mucnurminHa «CHEKTpaibHbIE METOJBI MCCIEIOBAHUSA» CTAaBUT CBOEH IIEIIBIO
u3ydeHrue (PU3MKO-XUMHUYECKHX OCHOB CIIEKTPATBHBIX METOAOB aHanu3a, (POPMUPOBAHHE MPE-
CTaBJIEHUH 00 OCHOBHBIX IYTSAX M MEXaHW3MaX B3aUMOJICHCTBHUS BEIIECTBA C AJICKTPOMArHUT-
HBIM M3J1y4EHUEM, XapaKTEPUCTUK U MPUMEHEHUsI CIEKTPATbHBIX METOJIOB B M3YYEHHH HAHOCT-

PYKTYP.

1.2 3agaun AMCHUILIMHEI

OcHoBHbBIE 331241 y4eOHON NUCIUTIIHBL

—  H3y4YeHHE B3aMMOJEHCTBUS BELIECTBA C 3JIEKTPOMAarHUTHBIM U3JTy4YE€HUEM;

— HCCIICZIOBAHUS NPOUCXOKICHUS 3JIEKTPOHHBIX CIEKTPOB IOIVIOIIEHUS U IPOITyCKa-

HUS,
— H3Yy4YEHUE OCHOB U XapaKTEPUCTHK CHEKTPaJbHBIX METOJIOB HCCIEIOBaHHUA HAHOMa-
Tepuanoa U HaHOCTPYKTYD.

1.3 MecTo AuCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH IPOrpaMMbl

HucuuiuinHa «CrHeKkTpalbHble METO/Abl HCCIIEAO0BAaHUS» 110 HANPaBICHHUIO HOJArOTOBKU
11.03.04 «DOneKkTpoHMKa U HAHOIJIEKTPOHUKA» OTHOCUTCS K yueOHOMY LIUKITy 00Ile MaTeMaTHu-
YeCKHe U ecTeCTBeHHOHayuyHble quctuminasl b1.B.01 ¢enepanbHOro koMmrnoHeHra.

B cootBercTBUU € Y4EOHBIM IJIAHOM, 3aHSITHSI MPOBOJATCS Ha TPETHEM IOy O0y4YEHHUS.
Hacrosimass aucuuniauHa HaxoIWTCS Ha CThIKe AMCUMILIMH. HeoOXoauMbIMHM NpeAnochlIKaMu
JUIsl YCIIEIIHOTO OCBOEHUS JUCLUILIMHBI SBJISETCS CIEeNyollee: B IIMKJIEe MaTeMaTHUYECKUX JHC-
IUIUTAH: 3HAaHUE OCHOB JIMHEHHOM anreOpbl 1 MaTEMAaTHYECKOTO aHaJi3a, yMeHHEe TuddepeHIu-
pOBaTh U UHTETPUPOBATH, 3HATh OCHOBBI CTATUCTUYECKOM 00pabOTKH pe3yIbTaToB.

B ke obmepu3ndecknx AUCIUTUINH HEOOXOTUMBIMH TPEANIOCHUIKAMU SIBIISIOTCS 3HA-
HUE OCHOB KJIACCHMYECKOW MEXaHUKH, MOJIEKYJIApHON (U3UKHU, BIEKTPUYECTBA U MarHeTU3Ma,
pannoQU3NKH, ONTHKH.

1.4 TlepeyeHb MIAHNUPYEMBIX Pe3yJbTATOB OOY4YeHHS MO AUCHUILIMHE, COOTHECEH-
HBIX C IUIAHUPYEMBIMH Pe3YJIbTATAMH OCBOEHHUSI 00Pa30BaTeJIbLHOMH MPOrpaMMbl

N3yuenne naHHOW y4yeOHOM MUCUMILIAHBI HaIpaBiIeHO Ha (OpMUpPOBaHUE y OOydaro-
muxcs obwenpogheccuonanvuvix komnerennuii (OI1K):

No WNunexc | Conepkanue komrie- | B pesynbpraTe n3ydeHus: yueOHOM TUCHUIUIMHBI 00Y-
L. | KOMIE- | TEHIHH (umu e€ yac- Yaromuecs JOJKHBI
" | TeHIUMU TH) 3HaTh yMeThb BJIa/IeTh

1. OIIK-2 | crymeHT obnamaer OCHOBHbIE PU- HCIIOJIb30BaTh 3HaHUSIMH  OC-
CIOCOOHOCTBIO BBISIB- | 3UKO- 0a30Bble 3HAHUS | HOBCHEKTPAb-
JIATh €CTECTBEHHOHA- | XMMHYECKHE Y HaBBIKU HBIX  METOJIOB
YUHYIO CYIITHOCTb OCHOBBI CIIEK- yIpaBiIeHUs aHaiu3a, Heoo-
npo6JeM, BO3HUKAIO- | TpaJbHBIX Me- uHpopmanuei XOOUMBIX ISt
IIUX B X0J€ Mpodec- | TOMOB aHAJIM3a | JJI peIeHus pelieHns Hayd-
CHUOHAJIbHOW J€ATENb- | U MEXaHU3MBbI UCCIIeI0BaTENb- | HO-
HOCTH, ITPUBJIEKATh B3alMOJIEICT- CKUX Tpodec- UCCIIeIOBaTEeNb-
JUIS UX PELIEHUs CO- BHUS BELIECTBA C | CHOHAJIBHBIX CKHUX 3aJad.
OTBETCTBYIOUIMM pu- | ayekTpomar- 3aja4 B 00J1aCTH
3HUKO- HUTHBIM U3Jly- | DJIEKTPOHMKH U
MaTEeMaTHUYeCKUi an- | YeHHeM HAHOJJIEKTPO-
napat HUKU.




No WNunekc | Conepkanue komre- | B pesynpraTe n3ydeHus yueOHOM TUCHUIUIUHEI 00Y-
. | KOMTe- | TEHIHMH (umm e€ yac- YAIOIIUECs JOIKHBI
TEHIHH TH) 3HATh yMeTh BJaJ1eTh
2. [1K-2 CTYZEHT 00NaaeT OCHOBHBIE Me- OCYIIECTBIIATh HaBbIKAaMHU  ca-
CIIOCOOHOCTBIO apry- | TOJIUKHU IKCIIe- | MMOUCK HEOOXO- | MOCTOSTEIIbHOM

MEHTHPOBAHO BHIOU-
paTh U peann3oBbl-
BaTh HA IPAKTUKE (-

(EKTUBHYIO METOAMKY | TPAJIbHOI'O ME- | MEHHBIX UH-
HKCHEPUMEHTAIBHOTO | TO/A, MapaMeT- | (opMarmOHHBIX
UCCIIEIOBAHMs [1apa- | pbl U XapakTe- TEXHOJIOTUI

METPOB U XapaKTepu-
CTHK IpUOOPOB, CXEM,
YCTPOMCTB U yCTaHO-
BOK JJICKTPOHUKHU U
HAHOAJIEKTPOHUKHU
pas3nu4HOro QyHK-
[IMOHAIBHOTO Ha3Ha-
YeHUS

PUMEHTAJILHOTO
UCCIIEI0BAHMS C
IIOMOUIBIO CIIEK-

PUCTHKH COBpe-
MEHHBIX CIICK-
TPaJIbHBIX MPH-
OOpOB M yCT-
pOMCTB

Mol uHpop-
MalyH IocpeI-
CTBOM COBpe-

paboThI ¢ Hayu-
HOW JUTEepary-
poil U HOpMa-
TUBHOH  JIOKY-
MEHTaluen

2 CTpyKTYpa M cojiep:KaHue JUCHHININHbI

2.1 PacnipeaesieHue TPYA0eMKOCTH JUCHUILJIMHBI 10 BUIaM padoT
OO01ias TpyI0eMKOCTb AUCIMILIHHBI cocTaBisieT 3 3a4. ef. (108 yaca), ux pacnpenencuue
10 BUJaM paboT mpecTaBiieHo B Tabnuue (st cmyoenmos ODO)

Bun yuebHoO# paboTh Bcero CemecTtpsbl
4acoB (dachrn)
6

KonrakTHasi paboTa, B TOM 4HcJIe: 78,2 78,2
AyIuTOpHBIE 3aHATHS (BCEro): 64 64
3aHsATHS JTEKIIMOHHOTO TUTIA 32 32
JlaGopaTopHble 3aHATHUS 32 32
3aHATHS CEMUHAPCKOTo TUMA (CEMHHAPBI, TIPAKTHYCCKHE
3aHATHUSA) B B
HNuasi koHTaKkTHas1 padora: 14,2 14,2
KonTtpoins camocrositensHolt pabotsl (KCP) 14 6
IIpomexyrounas atrectauus (MKP) 0,2 0,2
CamocrosiTejibHasi pa6oTa, B TOM YHCJI€: 29,8 29,8
ITpopaboTka yuebHOro (TEOPEeTUYECKOro) MaTepuana 10 10
BrimonHenne nHAMBHTya bHBIX 3aJaHUH (TOATOTOBKA CO- 10 10
o0I1IeHUH, Mpe3eHTalHi)
Pedepar S) 5
IloaroTroBka K TeKyIeMy KOHTPOJIIO 4,8 4,8
KonTpoJb: - -
ITogroroBka K 3a4eTy - -
OO0mas Tpy/10eMKOCTh yac. 108 108

B TOM 4YHCJie KOHTAKTHAsA 78.2 78.2

padora

3a4. efl. 3 3

2.2 CTpyKTypa AUCUMILIUHBI:



Pacnpenenenue BuoB yueOHON pabOTHI U MX TPYAOEMKOCTH IO pa3jieiaM AUCHUIUINHBI

KonmyectBo yacos
AynuTtopHas Bneaynuropnas
No HaunmenoBanwue pasienoB (Tem) y/UITOp YAUTOp
Bcero pabota paborta
JI I13 JIP CP
1 2 3 4 5 6 7
1 |O6mast xapakTepuCTHKa U TEOpETHUYE-
CKHE OCHOBBI CHEKTpalbHBIX MeTonmoB| 13,8 6 4 3,8
aHam3a
2 |®oToMeTpuUecKHe METOIbl aHalu3a U 28 10 12 5
uX IpuOOpPHOE 0OECTICUCHHE
3 | OcuoBbl UK-cnekTpockonuu 14 6 4 4
4 |OcHOBBI (QIIYOPECICHTHOM CIIEKTPO-
16 6 4 6
CKOITUU
5 |O06mias  xapakTepUCTHKA OCHOBHBIX
Croco00B MPOOOTIOATOTOBKY JIsI CIIEK- 10 5 4 4
TpaJbHBIX METOJOB. BBIOOp cxembl U
METOJIa aHAITN3a
6 |OMuccHOHHas CHEKTPOCKOMUS 12 2 4 6
Hmozo no oucuyunaune: 93,8 32 32 29,8
2.3 Coneprxxanue pa3/ie/ioB AUCHUNIHHBI:
2.3.1 3aHATHSA JIEKIMOHHOTO THIIA
Ne
dopma TeKyIero
pas- HaumenoBanwue pa3nerna Conepxanue
KOHTPOJIS
nena
B3aumojielicTBue BemecTBa ¢ 3JCK-
TPOMAarHUTHBIM H3JTydeHueM. [Ipo-
UCXOXJICHUE JJIEKTPOHHBIX CIEK-
OO6mrast XxapakTepucTHKa U
TpoB morJomenus. OcoOeHHOCTH
TEOPETUYECKHE OCHOBBI KonTponbnas pabo-
1 CIEKTPOB OpPraHWYeCKUX U Heopra-

CIICKTPAJIBHBIX MECTOA0B
aHaJIu3a

HUYECKHUX BEIIECTB. XPOMO(OpPHBIE
rpynmbl. OCHOBHOM 3aKOH CBETOIIO-
TJIOIICHUSI.

Ta, OTMPOC

DOTOMETPUUYECKUE METOIBI
2 | a”Hanu3a 1 ux npubopHoe
obecreueHue

Ornrtuueckast IOTHOCTh. AJITUTHB-
HOCTb ONTHUYECKOH IIIOTHOCTH. Mo-
JSPHBIN KO3 PUIIMEHT CBETOIO-
rionieHus. [IpuunHbI OTKIIOHEHU
oT 3akoHa byrepa-JlamGepra-bepa.
AmnmnaparypHoe oopmiieHne MeTo-
Ja.

Konrtponsnas pabo-
Ta, OIpPOC

3 | OcnoBsl UK-criekTpockonuu

KonebarenbHble CIEKTPBI MOJIEKYI.
Bsanmopeiicteue Bemectsa ¢ MK-
U3JIlydeHueM. ICTOYHUKH, 1ETEKTO-
PBI U KIOBETHI, TpuMeHsieMble B K-
CIIEKTPOCKOIIHH.

Konrponbnas pabo-
Ta, OIPOC




OU3NKO-XUMUYECKUE OCHOBBI Me-
4 | OcHoBbl (rryopecueHTHOM tona. Auuzorpomnus. [Tonspusye- Kontpombras  pabo-
CHEKTPOCKOITUU MocTh (pryopecuenuuu. O0opyno- | Ta, ompoc
BaHUE.
[TonroroBka oOpa3la K aHaluzy.
O6mas xapakrepuctuka oc- | [Ipo6oor6op 1 mpoOONmoAroTOBKA.
HOBHBIX CITOCOOOB MP00O0- Craructuueckass oOpaboTka pe-
5 | HOATOTOBKM AJIS CIEKTpalib- | 3yJbTaTOB aHanu3a. [lpuembl BhHIIB- Konrpomsnas  pao-
HBIX METOJIOB. BEIOOp CXEMBI | JIEHHS CHCTEMaTH4YEeCKMX MOrpel- T4, onpoc
Y METOJIa aHaJIM3a HOCTEHl B CHEKTPAIbHBIX METOHAX
aHaJIM3a.
OMUCCHOHHBIX CIIEKTPHI IAPOB aHa-
JU3UPYEMOro BEUIeCTBA, T.€. CIeK-
TPOB U3JTy4EHUS MU UCITyCKaHUS,
BO3HUKAIOIIUX MOJ] BIUSHUEM
6 DOMHCCHUOHHAs CIIEKTPOCKO- CHUIBHBIX HCTOUHIKOB BO3- KontponpHast pabo-
nust Ta, OIpoC
Oyxnaenus. lcTrouHuKH BO30Yke-
HUS - DJIEKTPUYECKasi JyTra WIH BbI-
COKOBOJIbTHAs uckpa. [Ipubopsl,
HCTIOJIb3yEeMbIe B METOJIE.
2.3.2 3aHATHA CEMUHAPCKOI0 THUIA
CornacHo yueOHOMY TIaHY 3aHSATHSI CEMUHAPCKOTO TUIIA 110 YY€OHOM TUCIIUITIIMHE
«CreKTpaabHble METO/IbI HCCIIEIOBAHUS» HE IPEyCMOTPEHBI.
2.3.3 J1aGopaTopHbie padoThI
No HaumenoBanue Coneprxkanue 1a00paTopHON pabOoThI ®dopma
JIP nabopaTopHOH TEKYILETo
paboThI KOHTPOJISI
1 | ®oromerpuueckoe ompene- | Onpenenenue nokasareneil kauecrsa u mno- | 3amura JIP
JICHWEe COep)KaHUs jkeies3a | Kasarenei Oe30MacHOCTH THTHEBOH BOJBI
(111 B uThEBOI BOMIE pPa3IMYHBIX PalilOHOB TrOpoAa C IMOMOIIBIO
CTIEKTPO(POTOMETPUIECKOTO METOIA.
2 | Onpenenenue conepxkanust | OcBoeHHe CyXOoro MeTojga MuHepanusauuu | 3amura JIP
osnosa (IV) kBepuuTHHO- oOpa3siia KOHCEPBHPOBAHHOTO MPOJIYKTa H
BbIM METOIOM MOCTIETYIOIIEr0 OIpeNeIeHuss B HEM CO-
Jiep KaHus 0JI0Ba C MIOMOIIBIO KBEPIIETHHA
3 | Onpenenenue cozaepxanusi | OcBoeHre KojlopuMeTpudeckoro wmerona | 3amura JIP
nukens (1) B maprapune | onpenenenust coxepxanusi Hukessi(ll) B
KOJIOPUMETPUYECKUM METO- | KUCIOTHOM BBITSDKKE 00pasiia MaprapuHa c
JIOM MOMOIIBI0 JAMMETHITIIMOKCHMA (PEaKTHBA
Uyraesa).
4 | Onpenenenne konmuectBa | OmpeneneHne KOJIWYECTBA OJHOHUTEBBIX | 3amura JIP
OJTHOHUTEBBIX Pa3pHIBOB paspeiBoB JIHK numdouuToB ¢ ucmnonb3o-
JIHK metonom dmyopec- BaHUEM HU3KOMOJEKYJISPHOTO WHTEpKaIsi-
IIEHTHON CHEKTPOCKOIMHH Topa
5 | U3yuenue cnekTpoB 10- | Peructpauus u u3ydeHue coekTpoB mo- | 3ammwura JIP
TJIOIIEHUS BOJHBIX PACTBO- | TJIOHMIEHUS  PAcTBOPOB  apOMATHYECKUX
POB aMUHOKHCJIOT aMHUHOKHCIIOT c IIOMOIIBIO YO-
CIEKTPOCKOITUH




2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
CornacHo yuyeOHOMY IUIaHy KypCOBBIE pa0OTHI (IIPOEKTHI) MO JAHHON MUCIUILUIMHE HE
PElyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAUYECKOT0 00ecevYeHN sl 1JI CAMOCTOSATEILHOM padoThl 00y-
YAKIIHUXCS 110 TUCHHUILINHE

[lepeueHp yueOHO-METOANYECKOTO 00ECIICUeHUS JUCIIUILTUHBI 10
Ne Bun CPC BBINOJIHEHUIO CAMOCTOSITEIBHOM paboThI
1 2 3
1. IpopaboTka Teo- CriekTpaiabHble METO/Ibl aHAIN3A: MPAKTUYECKOE PYKOBOJCTBO:
PETHUECKOr0 MaTe- y4ueOHOE TTocooue aJIst CTy,Z[eHTOB.ByIiOB / B. U. Bacunbena, O. ®.
pHaa CrosinoBa, U. B. llkytuna u ap. ; noxa pea. B. @. Cenemenena u B.
H. Cemenosa. - Cankr-IletepOypr [u ap.] : Jlans, 2014. - 412 c.
2. ITogroroBka k 3a-  |[Tekyukas E.E., [xxumak C.C., [JonroB M.A. MeTtoas! uccienoa-
mmte Jaboparop-  |HHsI OMO- U HAHOCTPYKTYp / YaeOHoe mocodoue— KpacHomap: Ky-
HBIX paboT 6aHckwmii roc. yH-T, 2013.- 64 c.
3. [Tounnok, T. b. Monekynsipaas abcopOIIMOHHAS CIEKTPOCKOIHS /
Pedepar T. b. [lounnok, 3. A. Temepnamies; M-Bo 00pa3zoBaHus U HAYKU
Poc. ®enepanun, Kybanckuii roc. yH-T. - KpacHomap : [Kybanckuit
rocyapcTBeHHbI yHuBepcurer|, 2016
4. [ToaroroBka mpe-  |AHamUTHYECKast XUMUS. XUMHUYECKHUE METO/IbI aHAIN3a / IO Pel.
3entanuu o teMe |O. M. [lerpyxuna, JI. b. Ky3uenosoii. - Mocksa : Jlaboparopust
pedepara 3HaHui, 2017.

Y4eOHO-MeTOAUYECKUE MaTepUabl sl CAMOCTOSTEIbHOM pabOThl 00YJAIOIIMXCS U3 YKCia HH-
BaJIMJIOB U JIMIl C OTPAaHUYCHHBIMH BO3MOXXHOCTAMH 370poBbs (OB3) npenocrasusitorcst B dop-
MaX, aJalnTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbs M BOCIIPUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyLIEHUSIMU 3pEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,.

JInst i1l ¢ HapyIeHUsIMH CllyXa:

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JInst un ¢ HapyleHUs MU ONTIOPHO-JBUTaTEIbHOTO anmnapara:

— B ¢popMme ayaunodaiina.

JlaHHBIH TIepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-
YaKOIIUXCA.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jlist IpoBeICHUST YaCTH JICKIIMOHHBIX 3aHATHI MCHOIb3yeTCs CelMaIu3upOBaHHas JIeK-
LMOHHAs ayAauTopus ¢u3znuko-rexHuuyeckoro ¢akynbrera (201C), ocHauieHHass MyJbTUMEAMI-
HBIM NIPOEKTOPOM, 3KPAaHOM, MHTEPAKTUBHOU JTOCKOHM, a Takxke mpubopamu M 000OpyIOBaHUEM
JUIL TIOCTAaHOBKH YYEOHBIX JEMOHCTPALMOHHBIX AKCIIEPUMEHTOB; JIATEpaTypa B OWOIMOTEKe
YHHUBEpCHUTETa. YCIIEIIHOE OCBOEHHE MaTepHuala Kypca Ipearnosiaraet OOJbIIyI0 caMOCTOSTENb-
HYI0 paboTy 6akajaaBpOB U PYKOBOJCTBO 3TOM pabOTOI CO CTOPOHBI MpenojaBaTeieH.

B ydeOGHOM mpoliecce MCIONB3YIOTCS aKTUBHBIE U MHTEPAKTHBHBIE (OPMBI MIPOBEICHUS
3aHSATHI: MO3TOBOM IITYpM, paboTa B MajbIX T'PYIIIax, UCMOJIb30BaHUE OOIIECTBEHHBIX PECYp-
COB.

CylecTByeT CUCTEMA CEMECTPOBBIX 3aJlaHUM, B KOTOPOM Ka)KIbId CTYJIEHT 3a CEMECTpP
JIOJDKEH CaMOCTOSATENNBHO MOJTOTOBUTH U 3AIIUTHUTH pedepar 1Mo 0JHOW U3 MPEIOKEHHBIX TEM.
3ananue caaercs B oopMe Oecesbl ¢ MPEnoaBaTesieM B CHEIMATIbHO OTBEIEHHOE BpeMs (IIpUeM
3a1aHUH ).



Ha cemnnapckue 3aHsaTHst BBIHOCUTCS 0K0s10 80 % MmaTepuana u3Ja0KEHHOTO B Mporpam-
Me AucuUIUIMHBL. OcTallbHas 4acTh MaTepuaa BBIHOCUTCS Ul CaMOCTOSITEIbHOIO n3ydeHus. B
KOHIIE Ka)XJIOTO MPAKTUYECKOr0 3aHATHS IIPEIaraloTcs AJs BBIIIOJIHEHNUS TBOPUYECKUE U UCCIIE-
JIOBaTEJIbCKUE 3a/laHusl, YIIIYOJSIOIIME M paclMpsiionive y4eOHbIH Marepualn, pa3BUBAOLIUE
MHHOBAIIMOHHOE MBIIIUICHHUE, a TAK)KE yMEHHE paboTaTh C MPHUBICYEHUEM COBPEMEHHBIX HH(OP-
MAalMOHHBIX TEXHOJOIHH. BhInonHeHne 3TUX 3a1aHuil 00CyXJat0TCs Ha CIEAYIOIEM 3aHATHH.

Ha mpakTuyeckux 3aHATHUAX PacCMaTPUBAIOTCS OCHOBBI TEOPUH, TPEOYIOILIHE CIIOKHBIC
MaTeMaTHYeCKUE BBIKJIAJKU, pa3IMYHble METO/Ibl PEIIeHUs 3a/la4, HanboJjee TUIIUYHbIE U TBOP-
yeckue 3a1a4n. [ 3akperieHus: MaTepualia, pacCMaTpUBAaEMOr0 Ha 3aHATHAX, OaKalaBpbl MO-
JTy4aroT JOMAIlHUE 3a/laHus B BUJIE PAAA 3ajad U3 COOTBETCTBYIOIIMX 3a1a4HUKOB.

CamocrosrenbHas paboTa 1Mo TUCIHUIINHE BKIIOYALT:

- CaMOIIOJITOTOBKY K Y4EOHBIM 3aHATHUAM 110 KOHCIIEKTaM U Y4eOHOM JINTepaType;

- IOATOTOBKY pedepaTos.

ConpoBoXkIeHUE CaMOCTOATENIBHOM padOThl CTYJEHTOB TAK)Ke OPraHU30BaHO B CIENYyIO-
mux Gopmax:

— NoApoOHOE U3yYeHHE HEKOTOPBIX Pa3J/iesIoB JAUCLHUILIMHBI IOCPEACTBOM M3Y4YEHUs pe-
KOMEH1yEMOU JTOIIOJIHUTEIIbHON JIUTEPATYPBHI;

— noApoOHOE U3YyYEHHE HEKOTOPBIX Pa3JesIOB TUCLMILIMHBI ITOCPEACTBOM IOJTOTOBKH
COOOIICHNH, TPE3EHTALINH, ITyTeM HalMcaHus pedepaTuBHBIX PadoT;

— KOHCYJbTALUU /ISl pa3bsICHEHUS POOJIEMHBIX MOMEHTOB IIPU CaMOCTOSITEIbHOM pac-
IIMPEHHOM U3Y4YEHHUH Pa3/IesIOB AUCLUILINHBL.

OcHoBHbIE 00pa30BaTEIbHbIE TEXHOJIOTUH, UCIIONb3yEMbIE B y4eOHOM IpOLIecce:

— JIEKIIUH C IPOOJIEMHBIM U3JI0KEHUEM;

— 00CY)XJI€HHE CII0’KHBIX BOIIPOCOB U MPOOIEM;

— IPUMEHEHHUE METO/a KOHKPETHBIX CUTYalHil.

HHrepakTuBHBIE 00pa30BaTeIbHBIE TEXHOJIOMMHU, HCIONb3YEMbIE B ayJUTOPHBIX 3aHATHAX:
UCTIOJIb3yeMbIE B ayIUTOPHBIX 3aHATHUSX: MIPOOJIEMHAs JEKIIHsI, JICKIH-0eceaa.

I[J'ISI Jung € OrpaHUYCHHBIMU BO3MOXKHOCTAMU 3OO0POBBA INMPEAYCMOTPCHA OPraHU3al Ui
KOHCYJII)TaIlI/Iﬁ C UCITIOJIb30BaAHHEM BHCKTpOHHOﬁ IIOYThI.

HNHuTepakTUBHBIC 00pa30BaTeIbHbIC TEXHOJIOTHH

Ce- Buja 3ansaTus Hcnoan3dyemble uHTepakTuBHbIe | Koamnye-
MecT o0pa3oBaTe/bHbIe TEXHOJIOTHH CTBO 4a-
p COB
7 Jlexuusas Ne 1. OOmas xapakrtepu- | [Ipo6JjemMHas Jekuus. 2
CTMKa M TeopeTudyeckue OCHOBBI | CIEKTp — MOTJIOLIeHnEe — OpraHuye-
CIIEKTPAJIbHBIX METOJIOB aHAJIN3A. CKO€ COEJIMHEHHE.
Jlekuuss Ned-5. dotomerpuueckue | [IpodaemHas JeKius. 4
METOJIbl aHalu3a M uX npuodopHoe | 1. OCHOBHON 3aKOH CBETOMOIJIOIIE-
obecrieyeHne HUSL.
2. 3axon byrepa — JlambepTa — be-
pa.
Jlekiuss  Ne 9. OcnoBel  UK- | Jlekuus-oecena. 2
CIEKTPOCKOITHUH. «B3aumozeiicTBue BeliecTBa ¢ MK-
U3ITYICHHUEM))
Umoeo: 8

4. OueHOYHbIE CPEICTBA ISl TEKYIEr0o KOHTPOJISI YCIIEeBAeMOCTH U MPOMeKYTOYHOM
arTecTaluu
O11eHOYHBIMH CPEICTBAMH JIJIS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH SIBIISTFOTCS: TTPOOIeM-
Hasl JISKIIHSI, IEeKIus-0ecena, KOHTpoJIbHas paboTa, Ompoc.




4.1 ®oHA OLIECHOYHBIX CPEACTB AJIsl MPOBeICHNs TeKyIIel aTTecTaluu
4.1.1 KoHTpoJbHbIe BONIPOCHI 10 pa3jeiaM y4eOHOH IPOrpaMMbl

1. Crpoenue aToMa ¥ MPOUCXOKIEHUE AaTOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB IOTJIONIE-
HUSL.

2. YTO TaKoe CIEKTp MOTJIOUICHUS U B KAKMX KOOPIUHATAX €ro MPEeACTaBIAIOT?

3. B3aumopeiicTBue BellecTBa ¢ 3J€KTPOMAarHUTHBIM H3inydeHreM. CIeKTp 3JieKTpomar-
HUTHOTO M3JTyYCHHS

4. Yto Ha3bIBaCTCS MPOITYCKAHUEM M ONTUYECKOM TIIOTHOCTRI0O A? B Kakux npezenax
U3MEHSIOTCS 9TH BEJTMYUHBI?

5. MeTponoruueckue XapakTepUCTUKH CIIEKTPaiIbHBIX METOJ0B aHAJIN3a: BOCIIPOU3BO-
JUMOCTb MTPABHIBHOCTh YyBCTBUTEILHOCT. Mpeies 00HApYKEHUs

6. BeiBecTn 1 chopmynupoBaTh OCHOBHOM 3aKOH CBETOIOIIIOIICHUSI.

7. Otxiionenus ot 3akoHa byrepa — JlamGepra - bepa. Yka3atb OCHOBHbIE IPUYHHBI,
MPUBECTU I'padUKH.

8. Uto Takoe XxpoModopHas Tpymma, IpUBEIUTE IPUMEPHI.

9. Yto o3HayaeT CBOMCTBO aJIMTUBHOCTH ONTHYECKOU MIoTHOCTU? [ 1e 3TO CBOWCTBO
npumensiercs’?

10. B uem cyuiHocTh MeTO1a KaTuOpPOBOYHOTO Tpaduka?

11. KakoB ¢u3u4ecKuii CMBICT MOJIIPHOTO KO3(p(pHIIMeHTa CBETONOTIIOMEHHS € U KaK
€ro Haxomsat?

12. B uem otnmuane ¢hoTokogopumerpa ot cnekrpodoromerpa? [IpuHIumn padoThl, cxema.

13. Kak onpeaensitoT KOHIIEHTPAIUIO BEIIECTBA CIIEKTPATbHBIM METOJJOM C TOMOIIIBIO
MeToJ1a 100aBOK?

14. TlocnenoBatenbHOCTh (POTOMETPHUUECKOTO ONPEACTICHUS BEIIECTBA.

15. ®oTtomerpuueckoe TuTpoBanue. KpuBble TUTpOBaHUS.

16. IIpuembl BBISIBICHUS CUCTEMATHYECKUX MOTPEUTHOCTEN B CIIEKTPAIbHBIX METOAAX
aHayIu3a.

17. TloarotoBka o6pasua k ananu3zy. [Ipo6ooTdop u mpoOomoAroToBKa.

18. Craructruyeckas 00paboTKa pe3yIbTaToOB aHAIIN3A.

Ilepeuens yacmeti KomnemeHyull, NPOBEPIEMbIX OYEHOUHBIM CPEOCTBOM.:

OIIK-2: 3HaTh OCHOBHBIE (DU3UKO-XUMHUYECKHE OCHOBBI CIIEKTPAJIHHBIX METOJIOB aHAJIHM3a
U MEXaHU3MbI B3aUMOJICHICTBHS BEIECTBA C IEKTPOMArHUTHBIM M3JIy4YE€HHEM; BJaJleTh 3HAHUS-
MU OCHOB CIEKTPaJbHBIX METOJOB aHalu3a, HEOOXOIMMBIX [UIsl pEelIeHHs Hay4dHO-
UCCIIeI0BATEIbCKUX 3aj1ay.

[1K-2: 3HaTb OCHOBHBIE METOIHMKH JKCIIEPUMEHTAIBHOTO HCCIEIOBAHUS C TMOMOIIBIO
CHEKTPAILHOIO0 METO0/1a, TapaMeTphl U XapaKTEPUCTUKH COBPEMEHHBIX CIIEKTPaIbHBIX MPUOOPOB
U YCTPOMCTB.

Kpumepuu oyenxu:

OneHka «3a4TeH0» CTaBUTCS, €CIH MPOJIEMOHCTPUPOBAH JIOCTATOYHBINH YPOBEHb APYIH-
POBAaHHOCTH CTYJI€HTA, BBIBOBI M HAONIOJICHHS] CaMOCTOSITEIbHbI, COONI0/IEHA KYIbTYPa YCTHOTO
¥ MMUCHbMEHHOTO M3JIOKEHUS MaTepHalia U B LIEJIOM MPOJAEMOHCTPUPOBAHBI 3HAHHUS M YMEHHSI He-
00XOAMMBIX KOMITETEHIINH.

OrneHka «He 3a4TeH0» CTaBUTCS, €CIM CTY/IEHT HE MOXKET JaTh MpPaBUJIbHBIE OTBETHI Ha
80% BOMPOCOB MM HE COOIIO/IEHBI XOTS OBl 2 U3 OCTABILUXCSA TPEOOBAHUIL..

4.2 ®oHA OLICHOYHBIX CPEACTB IS MPOBeICHNs IPOMEKYTOYHOH ATTeCTAMH
4.2.1 Bonnpochl, BBIHOCMMbIE Ha 3a4eT Mo Aucuuminne «CnekrpajibHble MeTOIbI HC-

CJIeI0OBAHUS) /JIsl HANPABJEHUS] NMOATOTOBKH JJs1 HampasieHuss noarorosku 11.03.04
DJIEKTPOHMKA U HAHOYJIeKTPOoHNKA Npoduisi «KkHaHOTeXHOJOTHH B JJIEKTPOHUKE).



IIpumepsl BONIPOCOB 111 MOATOTOBKH K 3a4eTy

1. XapakTepucTUKH METOJOB aHANIK3a (1yBCTBUTEIBHOCTh, BOCIIPOM3BOAUMOCTb, MIpeie
00Hapy>KEeHHU I, MPABUIIBHOCTB)

2. OO0uiast XxapakTepUCTUKa CIEKTPOCKOMUYECKHX METOJ/I0B, X JOCTOMHCTBA U HEJIOCTAT-
KH.

3. O61mas xapakTepuCcTHKa 3JIEKTPOXUMHUUECKUX METOJIOB aHAIH3a.

4.JIBoiicTBEHHasl NpUpPOJA 3IEKTPOMArHUTHOTO u3inydyeHus. CTpoeHune aToMa U MpoucC-
XOKJICHHE CIIEKTPOB MOTJIONIEHHUS U UCITYCKaHUSI.

5. OCHOBHOI 3aKOH CBETOIOIJIOIIEHUSI.

6. [IpnuuHbl oTKIIOHEHUS OT 3akoHa byrepa-JlamGepra-bepa.

7. IlpencraBienue crekrpa noriomenus. CyMMHUpOBaHUE ONTUYECKON IIIIOTHOCTH.

8. OCHOBHBbIE BEIMYUHBI, UCIIOJIb3yeMble B CIEKTpopoToMeTprun. PU3NYECKUN CMBICIT
Ko dunmenra e.

9. Anmmaparypa, ucrnosib3yemast Iisl i3MEPEHHUS MOTJIOIIEHHUS CBETA.

10. [TocnenoBaTenbHOCTH (HOTOMETPUIECKOTO OTPEICICHHUS BEIIECTBA.

11. CyurHocTh MeTO1a KanuOpoBOYHOTO rpaduka.

12. OmnpeneneHre KOHIIEHTPAIMH BEIIECTBA METOIOM JJOOABOK.

13.Crioco6s1 aTomu3anuu BemecTsa. [Ipoiecchl, mpoucxoasiye B riIaMeHH.

14. AToMHO-9MHCCHOHHAs cTIeKTpocKomus. OO1as XxapakTepUCTHUKA METO/I0B.

15. AtoMHO-aGCcOpOLMOHHAS CIEKTPOCKOMUS. 3aKOH MOTJIOMICHHS 3JIEKTPOMArHUTHOTO
U3ITyYEHHUS.

16. ®ayopecuenTtHas ciekTpockonus. [I[pumenenune meroaa.

17. KonebarenbHble CIEKTPHI MOJIeKyJl. Bzanmopeiicteue Bemiectsa ¢ MK-u3myuenunem.

18. O6mas xapakrepuctuka meroga MK-crnekrpockomnuu.

19. McTouHuKH, IETEKTOPHI M KIOBETHI, puMeHsiemble B UK-criekTpockonuu.

llepeuenv uacmeri KomnemeHyul, NPOBEPEMbIX OYEHOUHBIM CPEOCBOM.:

OIIK-2: 3HaTh OCHOBHBIE (PM3UKO-XUMUYECKUE OCHOBHI CIIEKTPAJIbHBIX METOOB aHAN3a
Y MEXaHU3Mbl B3aUMOJECUCTBHS BEIIECTBA C 3JIEKTPOMArHUTHBIM HU3JIyU€HUEM; YMETh UCII0JIb30-
BaTh 0a30BbIC 3HAHUS U HABBIKU YIpaBlIeHUA WHGOpMAaLUEN Ui PEIIeHUs UCCIIe0BATEIbCKUX
npoecCHOHANBHBIX 3a/ad B 00JacTH 3JEKTPOHUKH M HAHOZJIEKTPOHHUKH; BIIAJIETh 3HAHUSMU
OCHOB  CHEKTPAJIbHBIX METOJOB  aHaju3a, HEOOXOMUMBIX JJs  pELIeHHs  Hay4yHo-
HCCJIEIOBATEIbCKUX 3a/1au.

I1K-2: 3HaTh OCHOBHBIE METOAMKH 3KCIIEPHUMEHTAIBLHOTO HCCIIEAOBAHUS C TOMOIIbIO
CHEKTPaJIbHOTO METO/1a, TapaMeTpPhl U XapaKTEPUCTUKN COBPEMEHHBIX CHEKTPAIBHBIX MPHUOOPOB
U YCTPOMCTB; OCYLIECTBIIATh MOUCK HEOOXOAMMOM HMH(OPMAIMM MOCPEICTBOM COBPEMEHHBIX
WH()OPMAIIMOHHBIX TEXHOJOTHI; HABBIKAMU CAMOCTOSTEIIbHONW PabOThl ¢ HAYYHOU JIUTEPATypOr
Y HOPMaTUBHOM JOKYMEHTALUEH.

OneHka 3HaHUHN Ha 3a4eTe MPOU3BOAUTCS 10 CIAEAYIOLUIUM KPUMEPUAM:

- OIICHKA «3a4TE€HO» BBICTABJIAETCS CTYJIEHTY, €CIIU OH 00JIaJjaeT 3HaHUeM OCHOBHOT'O Ma-
Tepuasa, XoTs U JI0IYCKaeT HETOYHOCTH, HEJOCTaTOUHO MpaBUJIbHbIE (POPMYIHPOBKU, HapyIlle-
HUS JIOTUYECKOW IOCIIEN0BATENBHOCTH B M3JI0KEHUHM IIPOIPaMMHOI0 MaTepuaia, 3aTpyIHEHUs
IIPU BBIIIOJIHEHUH NMPAKTUYECKUX 3a/1a4 HE3HAUNUTENbHbI;

- OLIEHKA «HE 3a4TEHO» BBICTABJISETCS CTYACHTY, KOTOPBIN HE 3HA€T 3HAYUTEIBHOMN 4acTh
IPOrpaMMHOT0 MaTepuaia, IOMYyCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, ¢ OOJIbLIINMU 3a-
TPYAHEHUSIMH pEIIAET IPAKTUYECKHUE 3a/1a4K MIIU HE CIIPABIISIETCSA ¢ HUMHM CAMOCTOSITENBHO.

OneHoyHbIe CpeACTBA AJIsi MHBAJIUIOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSAMU 370PO-
Bbsl BRIOMPAIOTCS C YYETOM MX MHJIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOJAMMOCTH MHBAJIMIAaM M JIUIAM C OFPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pO-
Bbs [IPEIOCTABIIAETCS AOTIOJIHUTEIBHOE BPEMsI sl IOATOTOBKU OTBETA HA 3a4€Te;



— IIpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHSI MHBAJIMIOB U JIUIL C
OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs IPEAYCMATPUBAETCS MCIIOJIb30BAaHUE TEXHUUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA 0COOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbS
U WHBAJIMJOB IpOIEIypa OLIEHUBAHUS PE3YyIbTaTOB OOyYCHHS IO AWUCIHUILUIMHE MOXET IPOBO-
JUThCS B HECKOJIBKO ATAIIOB.

[Ipouienypa oreHUBaHUS Pe3yAbTATOB 00YYEHHs] MHBAJIHMIOB U JIUIl C OTPAaHUYECHHBIMHU BO3-
MO>KHOCTSIMU 37I0pPOBbSl 110 JUCLMIUIMHE (MOAYJIIO) MPEAyCMaTpUBaeT MpeaocTaBieHue UHpopma-
111 B (hOpMax, aIalTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbs M BOCHPHUSTHS HH(POpMALTUH:

Jlist 11 ¢ HapyIEeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIe4aTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATENIBHOTO anmapaTra:

— B mieyaTHoOU hopme,

— B (popMe 3JIEKTPOHHOI 0 IOKYMEHTA.

JlaHHBI TIEpeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-
YAOLIUXCS.

5. IlepevyeHb OCHOBHOII M JOMOJHHUTE/ILHOW y4eOHOUH JHTEPaTypbl, HEOOXOTUMOI
JJIS OCBOCHM S JUCHMILIMHBI (MOXYJIS)
5.1 OcHoBHasi IuTEpaTypa:

1. CnekTpasibHbIE METO/IBI aHATIN3a: IPAKTUUECKOE PYKOBOJICTBO: Y4eOHOE 1ocoOue Juist
ctyneHToB By30B / B. 1. BacunbeBa, O. ®@. CrostHoBa, W. B. Illkyruna u ap. ; mox pea. B. @.
CenemeneBa u B. H. Cemenosa. - Cankr-IlerepOypr [u np.] : Jlans, 2014. - 412 c.

2. Texynkas E.E., [xumak C.C., JonroB M.A. Mertoab!l uccienoBanus OHO- U HAHOCT-
pyktyp / YueOHoe nocodue— Kpacnonap: Kybanckuii roc. yu-t, 2013.- 64 c.

3. Ilounnok, T. b. MonekynspHas abcop6uuonHas cnekrpockonus / T. b. Ilounnoxk, 3.
A. Temepnames; M-Bo obpazoBanust u Hayku Poc. ®eneparnun, Kybanckuit roc. yH-1. - Kpac-
Hojap : [KyOanckuii rocynapcTBeHHbli yHuBepcuret], 2016

4. Ananutuueckas XuMusa. XUMHUYECKre MeTopl aHanu3a / moa pen. O. M. Ilerpyxuna,
JI. b. Ky3nenoBoi. - Mocksa : Jlabopatopus 3Hanui, 2017.

5.2 JlonoinuTeIbHAS JIUTEPaTypa:

1 Xapuronos l0.4. Ananutndeckast xumusi. Du3nKo-xuMudeckue (MHCTPYMEHTAIBHBIC)
MeToIbl aHaim3a.- M.: Beiciias mkoita, 2006;

2. Ananutudeckas Xxumus: yaeOHUK ansi ctyaeHToB BY3oB B 3x tomax, T.1: Meromabl
UIACHTUPUKAIMK U onpeneneHus BemecTs/ mox ped. JI.H. Mocksuna, M.: Axagemust — 2008. —
575c.

5.3 Ilepuoguyeckue U3IaHUSA, HAYYHO-TEXHHYECKHE KYPHAJIbI

1. ’XKypnan «PaguoTexHHKa U JIEKTPOHUKA

2. Xypnan «Pannanuonnas ouosnorus. Paanoskonorus»

3. Kypnan «bnoMequuuHcKas paInodIeKTPOHUKA

4. XKypnan UzBectus Boicinx yueOHbIX 3aBefieHuid. CeBepo-KaBkasckuil peruon. Ecte-
CTBEHHbBIC HAYKU. WWW.izvestiya.rsm.ru

5. PedepaTtuBHblii )xypHan «PagnoTexHuKa»

6. Kypnan «buoduszuka»


http://www.izvestiya.rsm.ru/

6. Ilepeyenb pecypcoB MH(OPMANHMOHHO-KOMMYHUKAIMOHHOW ceTH «MHTepHeT»,

He00XO0AMMBbIX JIJIS1 OCBOEHHUSI AUCHHUIIIMHBI

1. Mudopmanmonnas cucrema «EqiHOE OKHO JOCTYyIa K 00pa30BaTeIbHBIM PECypcamy»:
http://window.edu.ru/window

2. bubnmoTteka 3eKTPOHHBIX y4eOHUKOB:

http://www.book-ua.org/

3. PyOpukoH — KpynHelmii sHIuKIonemueckuil pecypec Murepnera:
http://www.rubricon.com/

4. AHHOTHPOBAHHBIN TeMaTHYECKUI KaTanor HTepHET pecypcoB o (usuke:
http://www.college.ru/

5. ®enepanbHblii 00pa30BaTENbHBINA TOPTAT:

http://www.edu.ru/db/portal/sites/res _page.htm

6. KaTanor Hay4HBIX pecypcoB:

http://www.scintific.narod.ru/literature.htm

7. bonbIias Hay4Hast OuOIMOTEKA:

http://www.sci-lib.com/

8. EcrecTBeHHO-Hay4YHBIH 00pa30BaTEIbHBIN MTOPTAT;
http://www.en.edu.ru/catalogue/

9. YueOHo-o0pa3oBaTenbHas Gpu3nko-mareMaTuieckas oudnmoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

10. Texunueckast 6nOIMOTEKA:

http:// techlibrary.ru/

1. MeToauuyecKkue YKazaHus Jas oﬁyqammnxm 0 OCBOCHHIO JTUCHMIIIMHBI
COHpOBO)KI[CHI/IC CaMOCTOSITEIbHOM pa6OTI>I CTYACHTOB OpPraHNM30BaHO B CJIICAYHOIINUX

dbopmax:

- BBINIOJIHEHHE JIOMAITHUX 33IaHUN MO TPAKTUUECKAM 3aHATHUSIM.
- JIOTIOJTHEHHE K pa3OupaeMbIM paszienaMm AUCIUIUIMHBI PY MMOMOIIM 3HAHUU, MOTydae-

MBIX U3 pCKOMeH,Z[yeMOﬁ JINTCPATYPBHI.

- KOHCYJIbTallhuU, OPraHU30BAHHBIC JIS1 Pa3bACHCHUA HpO6JI€MHbIX MOMCHTOB IIpHU CaMO-

CTOATCIIbHOM U3YUCHUU TCX WJIM MHBIX ACIICKTOB pa3JicJIOB YCBaHBaeMOﬁ I/IHq)OpMaI_II/II/I B JUCIIH-

TUTHHE.
- BBITIOJIHEHUE U 3amuTa pedepaTon
TunosBble 3a1aHusl 1JIs CAMOCTOSITEIbHOI paboThI CTYJI€HTOB
Cpoxku
Koun- ®opwma npea- p
No . BBITIOJI-
Tema unu 3afanue TeKymien padboTsl BO CTaBJICHUS
TEMBI HEHUS
9acoB | pe3yJabTaTOB
(Henmenm)
1. KoHnTponbHas 1
OO0mrast xapakTEepUCTHKA M TEOPETUUYECKUE
3,8 | pabora. Ompoc.
OCHOBBI CIIEKTPAIIbHBIX METOJIOB aHAIN3a
3amura JIP.
2. KonTponbHas 2
doromMeTpuyecKue METOJbl aHalu3a U HUX
6 pabora. Ompoc.
npubopHoe obecrneueHne
3amura JIP.
3. KoHnTponbHas 1
Ocnobl MK-criekTpockonun 4 pabora. Ompoc.
3amura JIP.
4. . KonTtposnbHast 2
OcHOBBI TyOpeceHTHON CIIEKTPOCKOITUU 6
pabota. Onpoc.
5. | Obmas xapakTepucTHKa OCHOBHBIX CITOCOOOB 4 Kontponbras 1
MPOOOMOATOTOBKH ISl CHIEKTPAIIBHBIX METO- pabora. Ompoc.




10B. BIOOp cXeMBbI 1 METO/1a aHaIu3a 3ammura JIP.
6. KonTtponbHas 2
DOMHCCHOHHASI CTIEKTPOCKOITHS 6 pabora. Ompoc.
3amura JIP.
Hroro: 29,8 9

3aHATHSA JEKIMOHHOI0 THIIA SBIIAIOTCS OJHOM U3 OCHOBHBIX (POPM 0OyUEHUS CTYAEH-
TOB, BO BpEMsI KOTOPBIX CTYJIEHTaM IMPEIOCTABISACTCS BO3MOXXHOCTh O3HAKOMHTBCS C OCHOB-
HbIMU Hay4YHO-TEOPETUYECKUMU IOJIOKEHUSAMHU, MpoOIeMaMHi JUCLHUIUIMHBL, MOJIYy4YUTh HE0O-
XOJIMMOE HampaBlIiCHUE U PEKOMEHIAIINU JIJISI CAMOCTOSITEIbHON paboThl ¢ yueOHUKaMU, y4ueo-
HBIMHU IIOCOOUSIMM, IIPU HOJTOTOBKE K CEMHUHAPCKUM 3aHATUAM. JIEKIUs SIBIAETCS pe3ysbTaTOM
KPOIOTIMBON MOJATOTOBKU IMPEIoaBaTels, H3y4eHus u 0000IIeHusT HaydHOU U yuyeOHOM nu-
TepaTypbl. CTOJIb k€ YCepAHOM NOJDKHA OBITh M IMOATOTOBKA CTY/IEHTA HaKaHyHE JEKIHH, 110-
CPEACTBOM HM3YYEHHs COOTBETCTBYIOIICH y4eOHOW JHUTEpaTyphl, IOBTOPEHHS paHee MpoiieH-
HBIX TEM.

Bo Bpems niekuuu cieayer 3amnucarh JaTy €€ MPOBEACHHUs, TEMY, TUIaH JICKI[UH, BOIIPO-
Cbl, KOTOpPbIE BBIHOCATCSI HA CAMOCTOSITEIIbHOE U3yUeHHE, OTMETUTh HOBUHKU y4eOHOW U Hayy-
HOW JIUTEpaTypbl, pEeKOMEHJOBaHHbIE JEKTOPOM. CTyaeHTaM pPEKOMEHIYETCS KOHCIIEKTHUPO-
BaTh €€ OCHOBHBIEC IIOJIOKEHUS, HE CTOMUT IBITAThCS JIOCJIOBHO 3allUCaTh BCIO JICKIHIO, I1O-
CKOJIBKY CKOPOCTb JIEKIIMU HE pAaCCUYUTAaHA Ha IOCIOBHOE BOCIIPOU3BEACHNE BBICTYIIJICHUS JICK-
TOpa B KOHCIIEKTE, TEM HE MEHEE OHa SIBJISIETCS JIOCTaTOYHOM JJIsl TOTO, YTOOBI CTYJEHT CMOT
HE TOJBKO YCBOUTH, HO W 3a(pUKCHpOBATh HA Oymare CyHIHOCTH 3aTPOHYTBIX JIEKTOPOM IPO-
6J51eM, BBIBOJIBI, @ TAK)KE y3JI0BbIE MOMEHTBI, Ha KOTOpbIE oOpalaercs 0oco00oe BHUMaHHUE B XO-
ne neknud. Ha nexuuu cTyJeHTy peKOMEHIyeTCss IMETh Ha CTOJIaX MTOMHUMO KOHCIIEKTOB TaK-
&Ke Mporpammy Kypca, KoTopas OyAeT CrnocoOCTBOBATh Pa3BUTHUI0 MHEMOHMUYECKOW MaMsTH,
BO3HMKHOBEHUIO aCCOIMALUN MEXIY BBICTYIJICHHEM JIEKTOpa U MPOTPAMMHBIMU BOTIPOCAMH.
B cinyyae BO3HMKHOBEHHs y CTy/IE€HTa IO X0y JIEKLIMM BOIIPOCOB, UX CIIEAYET 33/1aBaTh cpa3y
K€ WM B KOHIIE JICKIIMU B CTIEUAIIEHO OTBEIECHHOE IS STOTO BPEMSI.

JlaGopaTopHble paGoThbl COCTABISAIOT BAXKHYIO 4acTh NMPO(ECCHOHAIBHONW MOATrOTOBKU
cryaenToB. OHM HaNpPaBJICHBI Ha SKCIIEPUMEHTAIFHOE MOATBEPKACHNUE TEOPETUIECKUX TTOI0XKE-
HUH 1 popmMHUpoBaHUE YUEOHBIX U TPOPECCUOHATBHBIX TPAKTUYECKUX YMEHUH.

BrimonHenue cryieHTaMu 1abopaTopHBIX paboT HAPaBJICHO Ha!

- 0000111eHME, CHCTeMaTHU3alllIo, YIIIyOIeHne, 3aKperieHne OIYyYeHHBIX TEOPETHUECKUX
3HAHWH M0 KOHKPETHBIM TeMaM JIMCITUTLINH;

- (hopMupoBaHre HEOOXOAUMBIX MPO(ECCHOHANBHBIX YMEHUI U HABBIKOB;

Meroandeckue ykazaHusl MO MPOBEACHUIO JTAOOPATOPHBIX pabOT pa3pabdaThIiBalOTCS Ha
CPOK JieHcTBHsI paboueil mporpaMMbl AUCHUIUIMHBI U BKIIIOYAIOT:

- 3arylaBMe, B KOTOPOM YKa3bIBaeTcs BUJ paOoThl (1abopaTopHasi), €€ MOPsAIKOBbIM HO-
Mep, 00beM B yacax U HAMMEHOBAHMUE;

- 11eJ1b paboTHI;

- IPEIMET U Cofiep)KaHue paboThl;

- IOPSIIOK (TI0CIIE€10BATENIbHOCTD ) BBHIIIOJHEHHS paOOTHI;

- o0ure npaBuia K 0pOpMIICHUIO padoThI;

- KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHUS;

- CIIUCOK JIUTEPATYpPHI (110 HEOOXOJUMOCTH).

CocraB 3aganuii 17151 1a00paTOPHON pabOTHI TOJDKEH OBITh CINIAHWPOBAH C TAKUM pacde-
TOM, YTOOBI 32 OTBEJCHHOE BPEMsl OHM MOIJIH ObITh KQUE€CTBEHHO BBIIOJHEHBI OOJBITMHCTBOM
CTY/ICHTOB.

Heo0XoauMbIMU CTPYKTYPHBIMU 3JIEMEHTaMH JIaOOpaTOpHOW pabOThl, MOMHUMO CaMoO-
CTOSITENIEHOW JIESITETHOCTH CTY/ICHTOB, SIBIISTFOTCSI MHCTPYKTAXK, IIPOBOJAMMBII TTPETIOaBaTeleM,
a Tak)Ke opraHu3anus o0CyX/IeHUsI UTOTOB BBIITOJHEHUS J1a00paTOpPHOM paboThI.



Brimonnenuto mabopaTOpHBIX padOT MpeIecTBYeT MPOBEpPKa 3HAHUM CTYJEHTOB — HMX
TEOPETUYECKON TOTOBHOCTH K BBITIOJTHEHUIO 3a/1aHUSI.

[opsimok mpoBeaeHus: 1a00paTOpPHBIX padOT B LIEJIOM COBMAIAET C MOPSAKOM IMpOBEe-
HUSl IPAKTUYECKUX 3aHATHH. [IoMHMMO cOOCTBEHHO BBINOJIHEHUS PadOThHI A Kaxkaoil jabopa-
TOPHOU PabOTHI MPETyCMOTPEHA MPOLEAYpa 3AIIUTHL, B X0 KOTOPOH MpPenoaBaTesb MPOBOIHUT
YCTHBIHA WJIM MHCBMEHHBIM ONPOC CTYAEHTOB JUIsl KOHTPOJIS IOHMMAaHUS BBITIOJIHEHHBIX UMH U3-
MEpEeHHH, MPaBUIILHOW WHTEPIPETAIMU MOJyYEHHBIX PE3yJIbTATOB U YCBOCHHUS UMH OCHOBHBIX
TEOPETUYECKUX M IPAKTUYECKUX 3HAHUN IO TEME 3aHATHSL.

CamocTosiTe1bHAsi padoTa COACPKUT CIEIYIOIIME BUIBl YUEOHON NEATETBbHOCTH CTY-
JICHTOB:

—  TEOPETHYECKYI0 CaMOIOJTrOTOBKY K JIa0OpPaTOPHBIM 3aHSATHSIM U K 3a4eTy 10 KOH-
CIIEKTaM U y4eOHOH JInTepaType;

—  ogopMIICHHE OTYETOB 10 Pe3yJibTaTaM JIA00PATOPHBIX PabOT (O BBHIMIOITHEHHOMH J1a0o-
paTopHOi paboTe CTYAEHThl OTUUTHIBAIOTCS IPENOJABATEN0 Ha CIEAYyOLEeM (04epeHoM) Ja-
OOpaTOPHOM 3aHITHH);

— IOJArOoTOBKa pedepara o 0JHOH U3 TeM y4yeOHOM TUCLUIUIMHEI,

—  IOATOTOBKA MPE3EHTAIMU 110 TeMe pedepaTa M BBICTYIUICHHE C JOKJIAJI0M Ha OJTHOM
U3 JIEKLIMOHHBIX 3aHATHH.

CryneHTy HEOOXOJMMO CHCTEMATHYECKH padOTaTh B TEUCHHWE CEMECTpa IO U3YyUCHHIO
TEOPETUYECKOIr0 MaTepuasa U NpuoOpPETEHUIO HaBBIKOB SKCIIEPUMEHTAIbHOM paboThI.

Jnist 3armoMHHAHUS JIEKIIMOHHOTO MaTepuaia (B TOM YMCIIe U B TIEPUOJ] MTOJTOTOBKH K 3a-
4eTy) CTYJEHTY HEOOXOMMO XOPOUIO 3HAaTh CBOMCTBA MAMATH U aKTUBHO I10JIb30BaThCs MHEMO-
TEXHUYECKUMHU NPHEMaMH, W3BECTHBIMU M3 y4eOHOW AUCHUILIMHBI «[IcHXoJorus M meaaroru-
Ka». MeToauuecKkue peKOMEeHIaluy 110 3alIOMUHAHUIO0 MOXKHO HaiiTu u B MIHTepHeTe 1o Kitoye-
BBIM CJIOBaM: «IaMSTh,

«MHEMOHHUKa», «MHEMOTEXHHKa», «KaK 3allOMHHUTh y4eOHBIH MaTepuai». JKemarenbHo
TaKXe 03HAKOMHUTHCS C MPUEMaMU KOHCIEKTHPOBAHUS, T.€. CO CIIOCOOAMH COKpAIICHUS 3aIiCh
CJIOB U CIIOBOCOYETaHUMN, HAIIPUMED, IPUMEHAEMBIMH B CII0OBAPSAX M SHIMKIONEIUIX.

B ocBoeHMU MUCHMITIMHBI HHBAIUIAMH U JIMIAMHU C OTPAaHHYEHHBIMH BO3MOXXHOCTSIMH
3JI0pOBbsl OOJIBIIIOE 3HAYCHUE UMEET MHAUBHUyalbHas ydeOHas paboTa (KOHCYIbTALMU) — JI0-
MIOJTHUTEBHOE Pa3bsiICHEHUE YUeOHOTO MaTepuraa.

OOBEKTUBHOCTh OLIEHKH paboThI MperoiaBaTeNeM 3aKI04aeTcsl B ONpPeAeTICHUN ee TOo-
JIOXKHUTENBHBIX ¥ OTPUIATEIBHBIX CTOPOH, IT0 COBOKYITHOCTH KOTOPBIX OH OKOHYATEIHHO OIle-
HUBaeT MpeJCTaBlIeHHYO padoty. Ilpu oTpumarenbHoil perieH3un paboTa BO3BpallaeTcss Ha
n0pabOTKy € TOCIEIYIONUM TIPEICTABICHUEM Ha TIOBTOPHYIO MPOBEPKY C MPHIIOKEHHEM 3a-
MEUYaHHH, CIeTaHHbIX IPEeno/aBaTeIeM.

C TOUKM 3peHHUs METOJUMKHM [POBEJIEHUS CEeMHHap MpeJCTaBIsieT  coOoM
KOMOHMHUPOBAHHYIO, HHTETPAaTUBHYIO (OpMY yuyeOHOTO 3aHATUA. [[1s MOArOTOBKM M TOUYHOTO U
MIOJTHOTO OTBETa HA CEMHUHAPCKOM 3aHSATHH CTYJIEHTY HEOOXOIMMO CEphe3HO M OCHOBATEIHHO
HOJArOTOBUThCS. J[Ist 3TOro OH JOMKEH yMeTh paboTaTh ¢ Y4eOHOM U JIOTIOJIHUTEIbHOM
JUTEPaTypOd, a TaKKe 3HATh OCHOBHBIC KPUTEPUH Ui HAUCAHUS pedepara WM MOJArOTOBKU
JIOKJIa/1a, €CIM CEMMHAp MPOXOAMT B aHHOH (opme. B KoHIle 3aHATHSA, TTOCIE MTOIBEJCHUS €T0
UTOTOB TIPETOAaBaTENIeM CTYIEHTaM PEKOMEHIYETCSl BHECTH W3MEHEHHS B CBOM KOHCIIEKTHI,
OTMETHTh MH(OPMALMIO, NMPO3BYYABIIYI0O B BBICTYIJICHUAX JPYTUX CTYJCHTOB, TOIOJHEHMS,
C/IeJIaHHBIC TIPETTOIaBaTeNIeM U He OTPaKEHHBIEC B KOHCIIEKTE.

B ocBoeHMU MUCIMITIMHBI WHBAIWJAMU M JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyalbHass ydeOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHUE YUeOHOro Marepuaia.

WupuBuyanbHbIe KOHCYJIBTAIMU TIO TPEIMETY SBISIFOTCS BaKHBIM (DaKTOpOM, CIoco0-
CTBYIOUIMM MHIUBUAYaTU3aUH O0YUEHUSI U YCTAHOBJIEHUIO BOCIIUTATENLHOIO KOHTAKTa MEXKIY
nperno/iaBaTeseM U 00yJaroIuMcs HHBATHIOM HITH JIUIIOM C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU
3J10pOBbSL.



8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMBbIX NPH OCYLIECTBICHHH

00pa30BaTeIbHOIO MpoIecca Mo JHCHUTIINHE

8.1 IlepeyeHb HE0OX0AMMOI0 IPOrPAMMHOIO O0ecrieYeHus!

1. Onepanuonnas cucreMa MS Windows.

2. NuterpupoBanHoe opucHoe npuioxkenne MS Office.

3. IlporpammHuoe obecriedeHue il OpraHU3aluy YIPaBIIeMOro 1 0€30MacHoOro 10CTyna

B lHTEpHET.

4. I[IporpamMmMHOe oOecrieueHune i 0e30macHoi padoThl Ha KoMIbTepe — (alIoBbIA aH-

TUBUPYC, IOYTOBBII AaHTUBUPYC, BEO-aHTUBUPYC U CETEBOU IKpaH.

8.2 llepeuenb He00OXOAUMBIX HHGPOPMANMOHHBIX CIIPABOYHbBIX CHCTEM

1. Bukumnenus — cBOOOIHAS SHIIUKIIOTICIUS.

http://ru.wikipedia.org/wiki/

2. dusnueckas SHIUKIONEIUS

http://www.femto.com.ua/articles/

3. Axanemuk — CroBapH 1 SHLIUKIIONEANN Ha AKaJeMHKe

http://dic.academic.ru/dic.nst/enc_physics/150/Atomuas_du3uka/

4. Nadpopmannonnsie pecypesl oudmmorekn @I'BOY BITO

«KybaHCckuit rocy1apcTBEHHBIN YHUBEPCUTETY!

http://www.kubsu.ru/University/library/resources/

5. PyOpukoH — kpynHenmmii sHIuKIoneuueckuii pecypc Murepuera:

http://www.rubricon.com/

6. Ckomyc — 6a3a 1aHHBIX BEAYIINX 3apyO0eKHBIX MyOIUKAIIUN
WWW.SCopus.com

9. MaTepuanbHoO-TeXHHYecKas 0a3a, He00X0AMMast IJIs1 OCYLLeCTBJIEHUs] 00Pa30BaTeIbLHOI0
npoiecca no JMCUMIINHE

MarepuanbHO-TeXHUYECKOE 00ecIedeHne JUCIUITITMHBI
No Bun pabor
1 OCHAIllEHHOCTh
1. Jleximmonneie 3aHs- | Ayautopus 201C, ocHalleHHas NEPEHOCHBIM IMPOEKTOPOM H
THS MarHUTHO-MapKEPHOU JTOCKOM.
2. CemuHapckue 3aHs- | -
THS (Y4eOHBIM IJIAHOM CEMHUHAPCKHE 3aHSTUSI HE TPETyCMOTPEHBI.)
3. JlaGoparopubie 3a- | HaHomeHTp, yKOMIIJIEKTOBAaHHBIA 00OpyJAOBaHUEM HEOOXOMU-
HATHUS MBIM JUIsI TIPOBEJIEHUS JIa0OpaTOPHBIX paboT
4. Texymuii koH- | Ayautopust 311CC, ocHalieHHass KOMIBIOTEPHON TEXHUKOM C
TPOJIb,  NPOMEXY- | IOAKIOUEeHUEM K ceTu VIHTepHeT
TOYHAs aTTeCTallus
S. CamocrosTenbHas Aynuropusa 311C, ocHameHHass KOMIBIOTEPHONW TEXHUKOM C
pabora BO3MOKHOCTBIO MOJKIIIOUEHHUS K ceTh «HTepHET», MpOorpaMMon
HKPAHHOTO YBEJIMYEHHUs] U OOECIEUYEHHBIH IOCTYIIOM B 3JEK-
TPOHHYIO MH(OPMALIMOHHO-00pa30BaTENIbHYIO CpeAy YHUBEPCH-
TeTa.

HOILI « 1CCH» KyoI'Y

JlabopaTopHble 3aHATHS 10 AUCHHUILINHE:
«CrieKTpalibHbIE METO/IBI UCCIICTIOBAHMUSI»

O6opynoBaH#e U TPOrPaMMHO-
TEXHUYECKOE OCHAIIEHUE YIeOHO-
Hay4YHO 1aboparopuu:

Koi-
BO

[TepcoHanbHbBIE TEKTPOHHO-
BBIYHCIIUTEILHBIE MAITHHEL: 3
CPU c yacrotoii 6onee 2,4 I'Tu, LCD
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Oneparronnas cuctema Windows XP

BeITshKHBIC IIKa()bl XUMHYECKHUE

SHGKTPOHJII/ITKI/I XUMHUYCCKUC

:‘)J'ICKTpOHHBIC BEChI

CymuinbHBIN mKad

RPN W

PacTpoBblii 3JIEKTPOHHBIN MUKPOCKOI
cBepxBbIcokoro pazpemenus JEOL
JSM7500F

CreKTpoMeTp 3JIEKTPOHHOTO apamar-
HutHoro pezonanca JEOL JES-FA300

YcTaHOBKa MarHETPOHHOTO HAIIbLIIe-
aus Q150T ES

YcraHoBka 1j1g ocakaeHUs TOHKUX
mienok CCR Copra Cube ISSA

Muxkpounrepdepomerp MUN-4M

PaGouwnii cToi

Cryinbs

oAk -




