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1 HCJII/I U 3aJa91 U3YYCHUSA TUCIHUIIJIUHBI

1.1 Heanp AucHUNINHBI

VYyebnas mucnumuinHa «CreKTpajdbHbIe METOABI HCCIASAOBAHUS» CTaBUT CBOCH IIENBIO
U3y4YeHHE (PU3UKO-XUMUICCKUX OCHOB CIEKTPAIBLHBIX METOJOB aHauu3a, (JOPMUPOBAHHE TPE/-
CTaBJIEHUH 00 OCHOBHBIX MYTSIX W MEXaHMU3MaxX B3aMMOJICHCTBHS BEIICCTBA C AJECKTPOMArHHT-
HBIM M3JIyYE€HHUEM, XapaKTEPUCTUK U MPUMEHEHHS CIIEKTPAIbHBIX METOJIOB B U3YYEHUU HAHOCT-

PYKTYD.

1.2 3agauyu AMCHHUILINHBI

OcHoBHbIE 33/1a4l Y4eOHOM AUCHUIIIUHBIL:

—  H3y4YEHHE B3aMMOJECICTBUS BELLIECTBA C 3JIEKTPOMArHUTHBIM U3JIyUYEHUEM;

— HCCIEeA0BaHUS NPOUCXOXKIECHUS JIEKTPOHHBIX CIEKTPOB MOIVIOUIEHUSI U MPOIYyCKa-

HUS;
— M3y4YEHUE OCHOB U XapaKTEPUCTHUK CIEKTPAJIbHBIX METOAOB MCCIEI0BAaHUS HaHOMa-
Tepuanoa U HaHOCTPYKTYDP.

1.3 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30oBaTebHOIi MPOrpaMMbl

JucuumnuHa «CreKkTpalibHble METOJbl MCCIEA0BAaHUS» 110 HAIPABJICHUIO MOJArOTOBKHU
11.03.04 «OneKkTpoHUKa U HAHOIEKTPOHUKA» OTHOCUTCA K y4eOHOMY LUKy OOIIMe MaTeMaTu-
YECKHUE U eCTeCTBEHHOHayuHble quciuiuinabl b1.B.01 dpenepanbHOro koMnoHeHTa.

B cooTBeTcTBUM C y4eOHBIM IJIAHOM, 3aHATUS IPOBOJSATCS HA TPEThEM rOAy OOy4YeHHS.
Hacrosimas aucuuIuIMHA HAaXOAMTCA Ha CThIKE JUCHMILIMH. HeoOXonuMbIMU NHpeArnochuIKaMu
JUISl YCIIEITHOTO OCBOEHHUS HCUUIUIMHBI SBJSETCS CIEAYIOlee: B IIMKJIE MaTeMaTHYeCKUX IHC-
IUIUIMH: 3HaHUE OCHOB JIMHEHHOW ainreOpbl 1 MaTEMaTUYECKOro aHajiau3a, yMeHue TudepeHiu-
pOBaTh U UHTETPUPOBATH, 3HATh OCHOBBI CTATUCTUYECKOW 00paOOTKU PE3yJIbTATOB.

B nukie oOmedusnueckux TUCHMIIIMH HEOOXOJUMBIMH MPEANOCHUIKAMHU SBIISIOTCS 3HA-
HUE OCHOB KJIACCUYECKOM MEXaHUKH, MOJIEKYJSIpPHOM (DM3MKH, HJIEKTPUYECTBA U MAarHETH3Ma,

panuo(u3NKH, ONITUKY.

1.4 TlepeyeHb TJIAHMPYEMBIX Pe3yJbTATOB O0yYeHHUsI MO JUCHHUILINHE, COOTHECEH-
HBIX € IVIAHMPYEMbIMH pe3yJIbTATaAMH 0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

N3yuenne maHHOW ydeOHOW NUCIMIUIMHBI HAMpaBiieHO Ha (OpPMHUPOBaHHE Yy OO0ydaro-
muxcs obuenpogheccuonanvnvix komnereniwmii (I1K):

Ne Wunexc | Copepikanue komme- | B pesynbraTte uzyueHus yueOHOM AUCIUIUIUHBI 00Y-
. | KOMIE- | TeHIHH (umm e¢ yac- YaOIUECs JOKHBI
" | TeHIMH TH) 3HATD YMeTh BJIAIETH
1. IK-3 CrnocoGeH cTpouTh OCHOBHBIE (U UCII0JIb30BaTh 3HaHUSAMH  OC-
I1K-3.1 | mpocreimmue 3UKO- 0a30Bble 3HAHUSI | HOBCIEKTPAaJlb-
[1K-3.2 | ¢usnueckue n XHMUYECKHE W HaBBIKU HBIX  METOJOB

MATCMATHYCCKIC OCHOBBI CIIEK- yIpaBICHUS aHaiM3a, HeoO-
Mozenu HpH§°p°B’ TPaJbHBIX Me- uHpopManuei XOIUMBIX  JUISI
CXE€M, YCTPOUCTB H
yCTAHOBOK TOJIOB aHANIM3a | JJIS peIeHUs peleHus Hayy-
SIEKTPOHHKH 1 U MEXaHU3MBI UCCIIeIoBaTeNb- | HO-
HAHODTEKTPOHWKH B3aUMO/ICHCT- CKHUX Tmpocec- Hccie10BaTelNb-
Pa3IIMIHOTO BUS BEILIECTBA C | CHOHAJIBHBIX CKHUX 3aJ1ad.
(GYHKIIMOHAIBHOTO AJIEKTpOMar- 3a/1a4 B 00J1aCTH
HA3HAYEHUS, a TAK)KE | HUTHBIM M3JIy- | DJICKTPOHUKH H
HCII0IB30BATh YEHUEM HAHOBJIEKTPO-
CTaHJapTHHIE —
MpOrpaMMHBbIE
CpeAcTBa UX
KOMIIBIOTEPHOTO
MO/ICIIUPOBAHUS




No WNupekc | ConeprkaHue Komrie- B pesynbrare nzyuenus yueOHOM TUCIUIUIUHEBI 00Y-
L | KoMme- | TeHIu (v e¢ vac- YAIOIIHUECS TOKHBI
TEHIIUU TH) 3HATD yMeTh BJIAJIETH
2. [1IK-4 Cmocobern OCHOBHEIE Me€- OCYIIECTBIISATh HaBBIKAMH  Ca-
I1IK-4.1 | aprymeHTHpOBaHO TOJIMKH DKCIIC- IIOMCK HEOOXO- MOCTOSITEIILHOU
IIK-4.2 | Bribupars u PUMEHTAJIBLHOTO | TUMOM UH(OP- paboThl ¢ Hay4-

peanu3oBbIBaTh HA
IIPAKTHKE

3 PEKTUBHYIO
METOIHKY
HKCHEPUMEHTAIBHOIO
HCCIIEI0BaHUS
napaMeTpoB U
XapaKTePUCTHK
npubOpOB, CXEM,
YCTPOUCTB U
YCTaHOBOK
AJIEKTPOHUKH H
HAHOAJIEKTPOHUKHU
Pa3INIHOTO
(YHKIIMOHAJIBHOTO
Ha3HAYEHUsl.

UCCIIEJOBAHHS C
MIOMOIIIBIO CIIEK-
TPaJIBLHOTO Me-
TOJIa, MApaMeT-
PBI M XapakTe-
PHCTHKH COBpE-
MEHHBIX CIIEK-
TpPaJbHBIX MIPU-
O0pOB U yCT-
pOMCTB

MaIlliy MocpeI-
CTBOM COBpE-
MEHHBIX UH-
(hopMaImOHHBIX
TEXHOJIOTHI

HOM JUTEepaty-
pol U HOpMa-
TUBHOM  JIOKYy-
MEHTaluen

2 CTpyKTYypa H coJep:kaHue TUCHUILIHHBI

2.1 Pacnipenesienne TPy10eMKOCTH TUCHUILIHHBI 10 BUIaM PadoT
OO61mmas TpyA0eMKOCTh AUCHIUIUIINHBI cocTaBiseT 3 3a4. efl. (108 vaca), ux pacnpenenexnue
1o BUAaM paloT MpeCTaBIeHO B Tabmuue (s cmyoenmos OPO)

Bun yuebHol paGoThl Bcero Cemectpsl
4acoB (dacer)
6

KonraktHasi pa6ora, B TOM yncJe: 61,2 61,2
AyIUTOpHBIE 3aHATHS (BCEro): 56 56
3aHATHSA JEKIIMOHHOTO THUITA 14 14
JlabopaTopHbIe 3aHATHS 28 28
3aHATHS CEMUHAPCKOTO THITA (CEMHUHAPHI, MPAKTHICCKUE 14 14
3aHSTHS)
HNuas koHTakTHas padora: 7,2 7,2
KonTtpons camocrostensHoit padotsl (KCP) 5 5
IIpomexyrounas atrecrauus (MIKP) 0,2 0,2
CamocrosiTeJibHAasi padoTa, B TOM YHCIe: 46,8 46,8
[TpopaboTka yueOHOro (TeOpeTUIeCcKOro) MaTepraa 20 20
BrinonHnenne nHANBUAYAIBHBIX 33JaHUH (TOITOTOBKA CO- 18 18
oO1IeHH, Tpe3eHTaluil)
Pedepar 8,8 8,8
KonTpous: — —
ITogroroBka k 3a4ery - -
OO01masi TPy10€eMKOCTh yac. 108 108

B TOM YHCJIe KOHTAKTHasl 61.2 61.2

padora

3a4. ef. 3 3

2.2 CTpyKTYypa IMCHUIIHHBI:




Pacnpenenenue Bu10B yueOHON pabOTHl U UX TPYIOEMKOCTH IO Pa3/ieiaM JUCIUILTUHBI

KosmmuecTBo yacos
AynutopHa Bueayaurtopuas
Ne HaumenoBanue pa3ienos (TeM) Beero s pabora pabdota
J I13 JIP CP
1 2 3 4 5 6 7
OOmasi xapakTepuCcTUKa U TeopeThde-
1 |ckue OCHOBBI CIIEKTPAILHBIX METOIOB
P 8 20,8 3 3 4 10,8
aHaym3a
9 doToMeTpuYecKre METOJbl aHAIN3a U 3
uX MpubopHOE odecreueHne 24 3 8 10
3 | OcnoBsl MK-criekTpockonuu 16 2 2 4 8
OcHOBBI  (PITyOpPECIIEHTHON  CIIEKTPO-
4
CKOIIUH 14 2 2 4 6
OOmias  XapakTepuCTUKa OCHOBHBIX
5 CHocO0OB MPOOOIOATOTOBKH ISl CIICK-
TpaJIbHbIX METOA0B. BriOOp cxembl u 14 2 2 4 6
METOJIa aHATN3a
6 |DMucCHOHHAs CHEKTPOCKOMHUS 14 2 2 4 6
Hmozo no oucuunnune: 102,8 14 14 28 46,8
2.3 Coaep:xaHue pa3aesioB AUCHUILTHHBI:
2.3.1 3anaTus JeKImHOHHOr0 THIIA
Ne
®dopma TeKyIIero
pas- HaumenoBanue pasznena Copepxanue
KOHTPOJIS
nena
BzaumopeiicTBue BemecTBa ¢ dJeEK-
TPOMarHUTHBIM H3Iy4deHueM. lIpo-
HCXOXJICHHE DJIEKTPOHHBIX CIICK-
OO1as XxapakTepucTUKa 1
TpoB mornomeHusa. OcobeHHOCTH
1 | TeopeTHUeCcKHe OCHOBbI KonTponbHas pado-

CIICKTPAJIbHBIX METOAOB
daHaJInu3a

CIICKTPOB OPraHUYCCKUX KW HEOpra-
HUYECKUX BelecTB. XpOMO(OpHbIE
rpymmbl. OCHOBHOHM 3aKOH CBETOIO-
[JIOLICHUS.

Ta, OMPOC

DOTOMETPUYECKHAE METO,IbI
2 | a”Hanu3a 1 ux npudopHoe
o0ecrnieueHue

Onruueckast MI0THOCTb. A IUTUB-
HOCTb ONTHYECKOM IIIOTHOCTU. Mo-
JSIPHBIA KO3 PHUIUEHT CBETOIIO-
romieHus. [IpuauHbl OTKIOHEHUS
ot 3akoHa byrepa-JlamGepra-bepa.
AnmapatypHoe opopMIIeHHE METO-
na.

Konrponsnas pabo-
Ta, OIPOC

3 | OcnoBel UK-ciekTpockonuu

KonebaTenbHble CIIEKTPHI MOIEKY.
B3aunmonetictsue Bemectsa ¢ K-
HU3JTYyYCHHCM. I/ICTO‘-IHI/IKI/I, JCTCKTO-
PBI ¥ KIOBETHI, TpuMeHsiemble B K-
CHEKTPOCKOIHUHU.

Kontponbnast pabo-
Ta, OMpOC




OU3UKO-XMMUYECKHE OCHOBBI Me-
4 | OcHosbl GryopecuenTHOH Toma. Ammsorporms. [lonspusye- | KOHTPOIbHas — pabo-
CIEKTPOCKOIIUU MocTb QuryopecueHmu. O6opyno- Ta, ONPOC
BaHUeE.
[loarotoBka oOpasua K aHaIU3Y.
OO6mas xapakTepuctuka oc- | IIpo60oT60op M MPOOGOIOArOTOBKA.
HOBHBIX CII0OCOOOB MP0o0o- Cratuctuueckas o00paboTka  pe- K 60-
OHTpOJIbHAsT  pabo
5 IOATOTOBKHU IJIA CIICKTPAJIb- | 3yJIbTATOB aHaJIM3a. HpHeMH BBISIB- Ta, omIpoc
HBIX METOIIOB. BBIOOD CXEMBI | jieHMsI CHCTEMATUYECKUX Morpeni- |
U METOJa aHaTn3a HOCTEHl B CIHEKTPaJbHBIX METOJaX
aHaJIM3a.
DOMUCCHOHHBIX CIIEKTPHI IAPOB aHa-
JTU3UPYEMOTO BEIIEeCTBA, T.€. CIEK-
TPOB M3ITy4YEHUS MM UCITYyCKaHUS,
DMUCCHOHHASI CIIEKTPOCKO- | 0o AKAIOIIHX TIOJ BIMAHUCM KoutponbHast pabo-
6 CHJIHBIX HCTOYHHKOB BO3-
nus Ta, OIpocC
Oyxnaenus. Victounuku Bo30yke-
HUS - DIIEKTPUYECKast Tyra Uil BbI-
COKOBOJIbTHAsI ickpa. [Ipubopsl,
WCIIOJIb3yEMBIEC B METOJIC.
2.3.2 3aHATHA CEMHUHAPCKOr0 TUIA
CornacHo yueOHOMY IUJIaHY 3aHITHS CEMUHAPCKOTO TUMA 110 Y4eOHOH TUCIUIUINHE
«CriekTpaibHble METObl HCCIIEIOBAHUS) HE TIPEAYCMOTPEHBI.
2.3.3 JlaGopaTtopHbie padoThl
No HaumenoBanue Coneprxanne 1abopaTopHON pabOTHI ®dopma
JIP nabopaTopHOM TEKYIIEro
paboThI KOHTPOJIS
1 | ®oromerpuueckoe onpene- | OmnpeneneHue mokasaTeneil kauyectsa u mo- | 3amura JIP
JICHHE COep KaHus jKeJe3a | KazaTeleil 0e30MacHOCTH MUTHEBOW BOJIBI
(1) B muThEBOIA BOJIE Pa3IMYHBIX PaliOHOB ropoja C MOMOIIbIO
CIEKTPO(POTOMETPUUECKOTO METOIA.
2 | Ompenenenue conepkanusi | OCBOGHHE CyXOro Meroja MuHepaiusaiuu | 3ammuta JIP
onoBa (IV) kBepuutuHO- oOpa3ia KOHCEpBHPOBAaHHOIO MPOAYKTa M
BbIM METO/IOM MOCTIeTyIOIEro OINpe/eieHuss B HEM CO-
JIepKaHuUs 0JI0Ba C IMOMOIIBIO KBEPIIETHHA
3 | Ompenenenuie coxpepxanus | OCBOCHHE KOJOPUMETPHUYECKOTO MeToja | 3ammuTa JIP
nukens (1) B wmaprapune | onpenenenust conepxkanus Hukews(ll) B
KOJIOPUMETPUIECKAM METO- | KHCJIOTHON BBITSDKKE 00pasiia MaprapuHa ¢
JI0M MIOMOIIBIO JUMETHIITIIHOKCHMA (peaKkTHBa
Uyraesa).
4 | OnpenencHue KOJTUIECTBA OmpeneneHne KOJWYECTBA OJHOHUTEBHIX | 3ammura JIP
OJTHOHUTEBBIX Pa3pbIBOB paspeiBoB [IHK nuMm¢ponutoB ¢ ncnosib3o-
JHK metonom ¢ayopec- BaHUEM HU3KOMOJIEKYJISIPHOTO UHTEepKaJIs-
LEHTHOM CIIEKTPOCKOIINU TOpa
5 | U3yuenne cCHekTpoB 10- | Perucrpanus ¥ u3ydeHHE CIIEKTPOB IIO- 3amura JIP
TJIOIIEHUS BOAHBIX PAcTBO- | TJIOLIEHUS  PAacTBOPOB  apOMaTHUYECKUX
POB aMUHOKHUCIIOT aMUHOKHCIIOT ¢ nmomompro Y ®-
CIIEKTPOCKOITUH




2.3.4 IllpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPOEKTOB)
CornacHo y4eOHOMY IUTaHY KypCOBBIE pa0OThI (IIPOEKTHI) MO JAHHOW JUCHIUIUIMHE HE
PEyCMOTPEHEI.

2.4 TlepeyeHb y4eOHO-METOIMYECKOr0 odecneyeHHs A5l CAMOCTOSITeIbHOI padoThl 00y-
YAKIUXCS M0 JTUCHUIIIMHE

[lepeuenpb yueOHO-METOANYECKOTO OOECTIeUeHUS TUCITUTLIUHBI TTO
Ne Bun CPC BBITOJIHEHUIO CAMOCTOSTEIBHOM paboThI
1 2 3
1. ITpopa6oTa Teo- CrniekTpanabHble METO/bI AHAJIN3A: IPAKTUYECKOE PYKOBOJICTBO:
PETHUECKOr MaTe- y4eOHOe mocoOue aJis CTy,I[eHTOB. By30B / B. 1. Bacuisena, O. @.
prana CrosnoBa, U. B. lllkytuna u ap. ; nox pexa. B. @. Cenemenena u B.
H. Cemenoga. - Cankr-IlerepOypr [u ap.] : Jlans, 2014, - 412 c.
2. [loaroToBka k 3a- |Tekyukas E.E., Jlxxumak C.C., lonroB M.A. Merozs! uccienona-
muTe 1aboparop-  |HUs Ouo- U HaHOCTPYKTYp / YuebHoe nmocodue— Kpacuomap: Ky-
HBIX padoT 6aHckwii roc. yu-T, 2013.- 64 c.
3. [Tounnok, T. b. MonekynspHas abcopOIrmoHHas CIIEKTPOCKONUs /
Pedepar T. b. Ilounnoxk, 3. A. Temepnames; M-Bo 00pa3oBaHusI U HAYKH
Poc. ®enepauun, Kybanckuii roc. yH-T. - Kpacnonap : [KyGanckuit
rocynapcTBeHHbIi yHuBepcuter|, 2016
4. [ToaroroBka mpe-  |AHaauTHYeCKass XUMHUsS. XUMHUUECKHE METO/IbI aHau3a / o1 pel.
3enTanuu o reme |O. M. Ilerpyxuna, JI. b. Ky3nenooii. - Mocksa : Jlaboparopust
pedepara 3HaHui, 2017.

VY4eOHO-MeTOINYECKNE MaTepHalIbl 111 CAaMOCTOSATENbHON pabOThl 00YUaIOUINXCS U3 YKCIIa UH-
BAJIUJIOB U JIMI[ C OTPaHUYEHHBIMH BO3MOKHOCTSMH 3710poBbs (OB3) mpenocrasinstores B Gop-
Max, aAalTHPOBAHHBIX K OTPAaHUYEHHUSIM UX 3/I0pPOBbS U BOCIIPUATHUS HHPOPMAIIH:

JUi A1 ¢ HapyLIEHUSMU 3PEHUS:

— B I1e4aTHOU (hopMe YBETMUEHHBIM LIPUPTOM,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA,.

Jljig U1l ¢ HapyIIEHUsIMU CITyXa:

— B (hopMe IEKTPOHHOTO IOKYMEHTA.

Jljig U1l ¢ HapyIeHUsIMH OIIOPHO-JBUTATEIBHOIO annapara:

— B (hopMme aynuodaiina.

JlaHHbIi IepeyeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCMOCTU OT KOHTUHTEHTa 00Yy-
YAFOIIHUXCS.

2. O6pazoBaTesibHbIE TEXHOJIOTHI

Jlg mpoBeneHusl 4acTy JIEKIUOHHBIX 3aHATUN UCIOJIb3YETCs CIIENNaIN3UPOBaHHAs JIEK-
LMOHHAs ayauTopusi pusmko-texHuueckoro gakynprera (201C), ocHaleHHass MyJIbTUMEIUI-
HBIM TIPOEKTOPOM, SKPaHOM, MHTEPAKTHBHOM JOCKOM, a Takke mpubopamu M 000pYyJO0BaHUEM
JUIsl TIOCTAaHOBKM YYEOHBIX JIE€MOHCTPAllMOHHBIX AKCIEPUMEHTOB; JUTEpaTypa B OHOIMOTEKe
YHHMBEpCHUTETa. Y CIENIHOe OCBOCHUE MaTepuaia Kypca MpeanoiaraeT OoJbIIyl0 CaMOCTOSTENb-
HYI0 paboTy 6akanaBpoB U pyKOBOJICTBO 3TOH pabOTO CO CTOPOHBI MpenoaaBaTeneil.

B yueGHOM mponecce UCHOIb3yIOTCS AKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI IPOBEIEHUS
3aHATUI: MO3rOBOHM IITypM, paboTa B MaJIbIX IPYIIAX, UCHOIb30BAHUE OOIIECTBEHHBIX pecyp-
COB.

CymecTByeT cucrteMa CEMECTPOBBIX 3aJaHHil, B KOTOPOW Ka)Abli CTYyAEHT 3a CEMECTP
JIOJDKEH CaMOCTOATENBHO MOATOTOBUTh U 3AIIUTUTH pedepar Mo OAHOM U3 MPEATIOKEHHBIX TEM.
3ananue caaercs B popMe Oecelbl ¢ MPernoaaBaTesieM B CIIeUalIbHO OTBEAEHHOE BpeMst (IIpHeM
3aJIaHUM ).



Ha cemunapckue 3ansaTus BBIHOCUTCS 0K0JI0 80 % MaTepuana U3JI0KEHHOTO B IIPOrpaM-
Me qucuuIuiMHbl. OcTanbHas yacTh MaTepHuajga BBIHOCUTCS JJIsl CAMOCTOSATENBHOIO n3ydeHus. B
KOHIIE Ka)XJIOT0 MPAKTUYECKOTO 3aHATHS MPEAIAraloTCs UIsl BHIITIOJIHEHUS TBOPUYECKUE U UCCIIE-
JIOBaTEJIbCKUE 3aJaHus, yriayOusdrolue W pacliupsomue y4eOHbI Marepuai, pa3BUBArOILUe
MHHOBAIIMOHHOE MBIIUICHUE, a TAK)KE YMEHUE padoTaTh ¢ MPUBICYEHUEM COBPEMEHHBIX HH(OP-
MAalMOHHBIX TEXHOJIOTHH. BhInoiHeHne 3TUX 3ajaHuii 00CYKAat0TCsl Ha CIEAYIOIIEM 3aHATHH.

Ha mpakTuuyeckux 3aHATHAX paccMaTpUBAIOTCS OCHOBBI TEOPHM, TPEOYIOIIME CIIOYKHBIE
MaTeMaTUYECKHUE BBIKJIAJKH, PA3IMYHbIE METO/Ibl PELIEHUS 3aja4, HauOojiee TUIIMUHBIE U TBOP-
yeckue 3anaud. s 3akpervieHns: Matepuaia, pacCMaTpuBaeMoro Ha 3aHATUAX, OaKkajaBphl MO-
Jy4aroT JIOMAaIlIHKUE 3aJaHusl B BUJIE Psijia 3a7a4 U3 COOTBETCTBYIOIINX 33JaUHHUKOB.

CamocrodrenbHas paboTa 10 IUCLHUILIMHE BKIIHOYAET:

- CaMOIIOJITOTOBKY K Y4€OHBIM 3aHATHUSM 0 KOHCIIEKTaM U y4eOHOM JTUTepaType;

- IOJITOTOBKY pedepaToB.

ConpoBoskJIeHUE CaMOCTOSTEIbHON paOdOThl CTYIEHTOB TaKKE OPraHU30BaHO B CIENYIO-
X Gopmax:

— HOJIpOOHOE U3yUeHUE HEKOTOPBIX Pa3/eioB IUCLHUILUIMHBI TOCPEACTBOM H3YyUEHUS pe-
KOMEH1yEMOM JIOIIOJIHUTEIIBHON JIUTEPATYPBIL;

— noApoOHOE M3Y4YeHHE HEKOTOPBIX PAa3/eloB JUCLMILIMHBI [TOCPEICTBOM MOATOTOBKU
COOOIICHNH, IPE3CHTALINH, ITyTeM HanucaHus pedepaTuBHBIX PadoT;

— KOHCYJIbTAllUU JJIs1 Pa3bsACHEHMsI IPOOJIEMHBIX MOMEHTOB IIPU CAMOCTOSITEIILHOM pac-
HIMPEHHOM U3YYEHUHU Pa3eioB IUCLUUIUIMHBI.

OcHoBHbIE 00pa30BaTeIbHbIE TEXHOJIOTHUH, UCTIOIb3yeMbIe B y4EOHOM IpoLiecce:

— JIEKIIUU € TPOOJIEMHBIM U3JI0KEHHUEM;

— 00Cy>X/JIeHHE CIIOKHBIX BOIIPOCOB U MPOOIIEM;

— IPUMEHEHUE METO0/1a KOHKPETHBIX CUTYalUH.

WHTepakTuBHBIE 00pa30BaTEIbHbIE TEXHOJIOTUHU, UCTIOIb3YEMBbIE B Ay JUTOPHBIX 3aHATUAX:
UCIIOJIb3YEMbBIE B Ay TUTOPHBIX 3aHATHUAX: MpoOIeMHast IeK1Us, JIeKIMsI-0ecena.

Z[J'ISI JiaL ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 3OO0POBBA MPEAYCMOTPCHA OpraHU3alUs
KOHCYJ'IBTaIII/Iﬁ C UCITIOJIB30BaHHUEM BHGKTpOHHOﬁ TIOYTHI.

HNuTepakTuBHBIC 00pa30BaTeIbHbIC TEXHOJOTHH

Ce- Bupa 3ansaTust Hcnoab3yemblie nHTepakTuBHble | Kosuue-
MecCT o0pa3oBaTe/IbHbIE TEXHOJIOTUH CTBO 4a-
P COB

7 Jlexus Ne 1. OOmas xapaxtepu- | [IpoGJiemHas JeKuus. 2
CTHKa UM TeopeTHuueckue OCHOBBI | CIIEKTp — IMOTJIONMIEHUE — OpTaHuYe-
CHEKTPATBLHBIX METOJIOB aHAIH3A. CKO€ COEMHEHHE.

Jlekmusa Ne4-5. doromerpuueckue | [Ipodiemuas Jeknus. 4
METO/bl aHalm3a U ux npudopHoe | 1. OCHOBHOM 3aKOH CBETOIOTJIONIE-
o0OecrieueHue HHA.

2. 3axoH byrepa — Jlambepra — be-

pa.
JJexiuas Ne 9. OcuoBel UK- | Jlekuusi-oecena. 2
CHEKTPOCKOIHH. «B3anMojieiicTBHE BEIIECTBA C UK-

M3ITy9ICHUEM))

HUmoeo: 8
3. OueHo4YHbIE CPeICTBA IS TEKYIIEr0 KOHTPOJIS YCIeBAeMOCTH U MPOMEKYTOYHOIH
aTTecTaluu

Has JIEKIHsI, JTeKIusI-06ecena, KOHTPOJbHAs paboTa, Ompoc.

OLIGHO‘-IHBIMI/I cpeacTBaMu Il TCKYIICTO KOHTPOJIA YCIICBACMOCTU SABJIAIOTCA: HpO6JICM-




4.1 ®oHJ OLIEHOYHBIX CPEICTB /1JIsl MPOBEIeHNs TEKYIel aTTecTaluu
4.1.1 KoHTpo/IbHBIE BONIPOCHI MO pa3jieiaM yueOHOH MporpaMmal

1. CtpoeHue aToma ¥ IPOUCXOXKIEHNUE ATOMHBIX M MOJIEKYJISIPHBIX CIIEKTPOB IMOTJIOIIIE-
HUSL.

2. YTo Takoe CIEKTp MOTJIOMIEHUS U B KAKMX KOOPAMHATAX €T0 MPEICTABISIIOT?

3. B3aumoieiicTBHe BelecTBa C JIEKTPOMArHUTHBIM U3Ty4deHrneM. CIieKkTp sJieKTpomar-
HUTHOTO U3Ty4YEHUS

4. Yro Ha3bIBaeTCs MPOIYCKAHUEM M OIITHUECKOH IJIOTHOCTBIO A? B Kakux npezaenax
W3MEHSIOTCS 3TU BEIUUUHBI?

5. Metponoruyeckie XapakTepUCTHKH CIIEKTPAIbHBIX METO/I0B aHAJIHM3a: BOCIPOU3BO-
JTUMOCTb MTPABUIIBHOCTh YYBCTBUTEIBHOCTD. IIPEJIE OOHAPYKEHUS

6. BeiBecT 1 cOpMyIHPOBaTH OCHOBHOM 3aKOH CBETOIOTIJIOIICHUSI.

7. Otknonenus ot 3akoHa byrepa — JlamOepTa - bepa. Yka3aTb OCHOBHbBIE IPUYHHBI,
puBeCTU rpaduku.

8. Uto Takoe xpomMoopHas rpyIa, IPUBEIUTE TPUMEPHI.

9. Yto o3HayaeT CBOMCTBO aJIMTUBHOCTH ONTHUYECKON IIOTHOCTU? 1€ 3TO CBOHCTBO
npuMeHsiercs?

10. B yem cymiHoCTh MeTO/1a KaTUOPOBOYHOTO rpaduka?

11. KakoB ¢u3u4ecKuii CMBICT MOJISIPHOTO K03(p(pHIIMeHTa CBETONOTIIOMEHHS € M KaK
€ro HaxogAT?

12. B 9em otnmame hoTokomopumeTpa ot cekrpodoromerpa? [IpuHiun padboTel, cxema.

13. Kak onpenensitoT KOHIEHTPALMIO BELIECTBA CIIEKTPATbHBIM METOJJOM C TOMOIIBIO
MeToj1a 100aBOK?

14. TTocnenoBaTenbHOCTh (POTOMETPUUYECKOTO ONPEACTICHNS BEILIECTBA.

15. ®oTtomerpuueckoe TuTpoBanue. Kpubble TUTpOBAaHHUS.

16. Ilpuemsl BBISBICHHUS CUCTEMATHUECKUX MOTPEIIHOCTEN B CIIEKTPAIbHBIX METOJaxX
aHayIu3a.

17. TloarotoBka obpa3siia k ananu3y. [Ipo6ooTdop u npoOOMOArOTOBKA.

18. Craructrnyeckas 00paboTKa pe3yIbTaTOB aHAIH3A.

Ilepeuenv wacmeui komnemenyutl, NPOGEPAEMbIX OYEHOUHbIM CPEOCHBOM:

[1K-3: CrnocobeH cTpouTh mnpocTeilmue Qu3nyeckue M MaTeMaTHYecKHe MOJIeNU
npuOOpOB, CXEM, YCTPOHCTB M YCTAaHOBOK OJIIEKTPOHUKH M HAHODJIEKTPOHHKH Pa3IHYHOTO
(YHKIIMOHAJIBHOTO HAa3HAUYEHUs, a TAKXKE HCIOJIb30BaTh CTAaHAAPTHBIE MPOTPaMMHBIE CpEACTBA
UX KOMITBIOTEPHOTO MOJETHPOBAHUS.

[1K-4: 3HaTh OCHOBHBIE METOJUKH SKCIEPUMEHTAIBHOTO HCCIEAOBAHHUS C IOMOIIBIO
CHEKTPAIBHOTO METO/1a, TApaMeTPhl H XapaKTEPHUCTUKNA COBPEMEHHBIX CIIEKTPAIBHBIX TPHOOPOB
U YCTPOMCTB.

Kpumepuu oyenxu:

OrneHka «3a4TeH0» CTaBUTCS, €CJIM MPOJEMOHCTPUPOBAH JIOCTATOUYHBIN YPOBEHb 3PY/IH-
POBaHHOCTH CTY/I€HTA, BHIBOJIbI M HAOIIOEHUS CAMOCTOSITENIbHBI, COOJIIOJICHA KYJIbTypa YCTHOTO
¥ MMMCHMEHHOTO M3JI0KEHUSI MaTepualia U B IEJIOM TPOJIEMOHCTPUPOBAHBI 3HAHUS U YMEHHS HE-
00XOAMMBIX KOMITETEHIIUH.

OrneHka «He 3a4TEeHO0» CTaBUTCS, €CIIM CTYJEHT HE MOXET J1aTh MPaBUJIbHBIE OTBETHI Ha
80% BompoCOB WK HE COOTIOACHBI XOTSI OBbI 2 M3 OCTABIIUXCS TPEOOBAHUM. .

4.2 ®oHA OLIEHOYHBIX CPeCTB AJs MPOBeeHUs TPOMEeKYTOYHOM aTTecTalluu

4.2.1 Bonpochl, BLIHOCHMBbIE Ha 3a4eT Mo JucHuiuinie «CrneKkrpajbHble MeTObI HC-
cJeIOBaHMN» JJIsl HANPAaBJIeHUsl TMOATOTOBKHM Ui HampaBjeHus mnoaroroBku 11.03.04
DJIeKTPOHMKA U HAHOYIEKTPOHUKA NPpodumisa «HaHOTEXHOJI0TNH B 3JIEKTPOHHUKE.



IIpumepsI BONPOCOB 11 MOATOTOBKH K 3a4eTy

1. XapakTepuCcTUKU METOAOB aHajK3a (1yBCTBUTEILHOCTh, BOCIIPOU3BOIUMOCTD, MTPEIEI
0OHapyXeHUs, IPaBUIBHOCTD )

2. O0mas XxapaKTepuCTUKa CIEKTPOCKOITMYECKUX METO/I0B, MX JOCTOMHCTBA U HEIOCTaT-
KH.

3. OOm1as XxapaKTepUCTUKA FITEKTPOXUMHYECKIX METOJIOB aHAJN3a.

4.]IBolicTBEHHAs MPUPOAA IEKTPOMArHUTHOrO u3iydeHus. CTpoeHue aromMa U IpOHC-
XO0XJIEHUE CIIEKTPOB MOTJIOIIEHUS U UCITyCKaHMUS.

5. OCHOBHOI1 3aKOH CBETOIIOTJIOIIEHHUS.

6. [IprunHb! OTKIIOHEHUS OT 3akoHa byrepa-JlambepTa-bepa.

7. IlpeacraBnenue cuekrpa noriaouieHus. CyMMUpOBaHUE ONTHYECKON MIIOTHOCTH.

8. OCHOBHBIE BEIMYMHBI, HCIIOJB3yEMbIE B CLIEKTpOpoToMeTpun. DU3nYecKuii CMBICT
koa(ddurmenTa €.

9. Anmaparypa, ucnosab3yemMast Uit U3MEPEHUs MOTIIOIIEHUS CBETa.

10. [TocnemoBaTenbHOCTD (POTOMETPUUYECKOTO OTPEICTICHHS BEIIECTBA.

11. CyurHocTh MeTO/1a KATMOPOBOYHOTO rpaduka.

12. Omnpenenenne KOHIICHTPALMHU BEIIECTBA METOIOM JT00aBOK.

13.Cnioco6b! aToMH3anuu BemiecTsa. [Iporeccsl, Npoucxoasiiye B IaMeHu.

14. ATomHO-3MHUCCHOHHAs cieKTpockonusi. OOI1as XapaKTepUCTHKA METOJIOB.

15. ATOoMHO-abcOpOIMOHHAsT CIIEKTPOCKONMs. 3aKOH HOIJIOIIEHHS 3JIEKTPOMarHuTHOIO
U3JTY4YCHUSI.

16. dnyopecuenTHas criekTpockonus. [Ipumenenue meroaa.

17. KonebarenbHbIe cIeKTpBI MOJIeKyJ1. B3aumozeiicteue Benectsa ¢ MK-u3myuenuem.

18. O6uras xapakrepuctuka meroaa MK-crnekrpockonuu.

19. McTouHuKH, 1eTEKTOPHI U KIOBETHI, TpuMeHsemble B IK-criekTpockonuu.

Ilepeuens uacmeii KomnemeHyutl, NPOBEPAEMbIX OYEHOUHBIM CPEOCTNBOM:

[1K-3: CrnocobeH cTpouTh mnpocteilmme Qu3nyeckue M MaTeMaTHYecKHe MOJIeNU
npuOOpOB, CXEM, YCTPOHCTB M YCTAaHOBOK OJIIEKTPOHUKH M HAHODJIEKTPOHHKH Pa3IHYHOTO
(YHKIIMOHAJIBHOTO HAa3HAYEHUs, a TAKXKE HCIOJIb30BaTh CTAaHAAPTHBIE MPOTPaMMHBIE CpPEACTBA
UX KOMITBIOTEPHOTO MOJETHPOBAHUS.

[1K-4: CnocobGeH apryMEeHTUPOBaHO BBIOMpAaTh M PpEAJIN30BBIBATH Ha IPAKTHKE
3PPEKTUBHYIO METOJUKY JIKCTIEPUMEHTAIBHOTO HCCIECIOBAHUS IapaMeTPOB U XapaKTEPHCTHK
npubOpoOB, CXEM, YCTPOHCTB M YCTAaHOBOK DJIEKTPOHMKH M HAHOZJIEKTPOHUKH pa3IUYHOIO
(YHKIMOHATIHLHOTO HA3HAYCHHUS.

OneHka 3HaHUI Ha 3a4eTe MPOU3BOAUTCS IO CIEYIOIIUM KPUIMEPULM.

- OIICHKA «3aYTE€HO» BBICTABJISIETCS CTYACHTY, €CIIM OH 00J1aZaeT 3HaHUeM OCHOBHOT'O Ma-
Tepuana, XOTsS U JIOIyCKaeT HETOYHOCTH, HEJJOCTATOYHO MPABHIIBHBIE (POPMYINPOBKH, HApYyIIIE-
HUS JIOTHYECKOW TOCIIE0BATEIbHOCTH B M3JI0KEHUHU MPOrPaMMHOI0 MaTepualia, 3aTpyAHEeHUs
NIPY BBITTOJTHEHUH PAKTUIECKUX 3a/1a4 HE3HAUYNTEIILHBI;

- OIICHKA «HE 3a4TE€HO» BBICTABIISAETCS CTYACHTY, KOTOPBIN HE 3HACT 3HAYUTEIHLHON YacTH
IPOTPAMMHOTO MaTepHaja, JIOIyCKaeT CYIIeCTBEHHbIE OIMIMOKH, HEYBEPEHHO, C OONBIIMMH 3a-
TPYAHEHUSIMH pelllaeT MPaKTUYECKHE 3a]Jaul UM HE CIIPABIISETCSA C HUMH CaMOCTOSITEIBHO.

O1eHOYHBIE CPEICTBA JUIS HMHBAJIHUIOB U JIUI] C OTPAaHUYCHHBIMHA BO3MOXKHOCTSIMHU 3]I0pO-
Bbsl BBIOMPAIOTCS C YYETOM UX MWHIAMBHUIYAJIbHBIX ICUXO()U3MUECKHX OCOOEHHOCTEH.

— MpU HEOOXOJAMMOCTH MHBAJHJIAM U JIUIIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pO-
BbS TIPEAOCTABISAETCS JOMOTHUTEIBHOE BpEMs I TOJATOTOBKM OTBETA Ha 3a4eTe;



— MpU MPOBEACHUU TPOIIEAYPHI OIICHUBAHUS PE3YJIHTATOB OOYUCHHSI MHBAJIHIOB H JIHII C
OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbsI TIPEIYyCMATPUBACTCS HCIIOIH30BAHUE TEXHUYESCKUX
CPEICTB, HEOOXOIMMBIX UM B CBSI3U C UX MHAUBHIYIbHBIMA OCOOCHHOCTSIMU;

— MIPU HEOOXOUMOCTH ISl 00yYaIOIIUXCS C OTPAHMYEHHBIMHA BO3MOYKHOCTSIMH 37I0POBbBS
U WHBAJIHJIOB IPOIEIypa OICHUBAHUS PE3yJIbTATOB OOYYCHHUS 10 JUCIMILIMHE MOXET MpPOBO-
JUTHCS. B HECKOJIBKO JTAIlOB.

[porenypa orieHMBaHUS PE3yIbTaTOB 00yUSHSI MHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3-
MO>KHOCTSIMH 3JI0POBbSI TI0 TUCHHUTIIMHE (MOJIYJII0) MPeAyCMaTpUBAET peocTaBlieHue nHpopma-
U B hopMax, aJanTHPOBAHHBIX K O'PAHUUYCHUSIM HX 37I0POBbSI ¥ BOCIIPUSATHS HHPOPMAIIHH:

J1Jis THII ¢ HAPYIICHUSIMH 3PCHUS

— B IIeYaTHOU (pOopMe YBEITUUECHHBIM MIPU(TOM,

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA.

Jliist U1 ¢ HApYIICHUSIMU CITyXa!

— B meyaTHoOU (hopme,

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 T ¢ HApYIICHUSIME OTIOPHO-IBUTATEIILHOTO anmapara;

— B ieyaTHOU (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII IEpeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCMMOCTH OT KOHTHHTEHTa 00Y-
YAFOIIUXCS.

5. IlepeyeHb OCHOBHOH W JONMOJHHUTEJILHOH y4yeOHOH JHTepaTypbl, HEOOXOAMMON
JJIs1 OCBOCHHUS TMCUMILINHBI (MO1YJIs1)
5.1 OcHoBHasi iUTEpaTypa:

1. CnexTpanbHble METO/BI aHAIN3A: PAKTUYECKOE PYKOBOJICTBO: yueOHOe mocoOue Juis
ctyneHToB By30B / B. . BacunbeBa, O. @. CrosHoBa, U. B. lllkytuna u ap. ; nox pen. B. .
CenemeneBa u B. H. Cemenoga. - Cankt-IletepOypr [u ap.] : JIans, 2014. - 412 c.

2. Texyuxkas E.E., JLkumak C.C., JonroB M.A. MeTosl ucciaenoBaHusi OMo- ¥ HAHOCT-
pyktyp / YuebHoe nocodue— Kpacuonap: Kydanckuii roc. yu-t, 2013.- 64 c.

3. Moumnok, T. b. Monekynsipaast abcopounonnas crnekrpockonus / T. b. [TounHok, 3.
A. Temepnames; M-Bo oOpa3oBanus u Hayku Poc. @enepauun, Kybanckuii roc. yH-T. - Kpac-
Hojap : [KybOanckuit rocyaapcTBeHHbll yHUBepcuTeT], 2016

4. AnanuTtnueckas XxuMus. XUMHUYecKue MeTo/bl aHanu3a / nox pea. O. M. Ilerpyxuna,
JI. b. Ky3uenoBoi. - Mocksa : Jlabopatopwust 3Hanuii, 2017.

5.2 lonoHUTEIbHAS JIUTEPATYpPA:

1 Xaputonos 10.5. Ananutnueckast xumus. @PU3NKO-XUMHUYECKHUE (MHCTPYMEHTAIbHBIC)
MeToIbl aHanm3a.- M.: Briciras mkoita, 2006;

2. AHamuTudeckas XuMus: ydeOHUK it ctyneHToB BY30B B 3x ToMax, T.1: Meromasl
uaeHTudukanuu u onpeaeneHus Bemects/ nmoxa pen. JILH. Mocksuna, M.: Akagemus — 2008. —
575c.

5.3 Ilepuoguyeckue U31aHus1, HAYYHO-TEXHHYECKHE KYPHAJIBI

1. Kypnan «PaanoTexHrKa U 3J1€KTPOHUKa»

2. Kypnan «Panuanmnonnas 6uonorus. Pamnoskomorusy

3. Xypuan «bruomenuuuHcKas paguodaeKTPOHUKA»

4. Xypunan U3Bectus Beiciux yueOHbIX 3aBeneHnil. CeBepo-Kapkasckuii pernon. Ecre-
CTBEHHBIC HAayKu. WWW.izvestiya.rsm.ru

5. PedeparuBnsriii xxypHan «PagunorexHukay

6. XKypnan «buoduzuxa»


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

6. Ilepeyenn pecypcoB HH(POPMAITMOHHO-KOMMYHUKANMOHHOM ceTn «HTEepHET»,

He()ﬁXOJIHMbIX AJIsi OCBOCHHUA TUCHHUIIIIMHBI

1. Undopmanmonnas cucrema «EnnHoe OKHO AOCTyIa K 00pa30BaTeIbHBIM pECypcamm»:
http://window.edu.ru/window

2. bubnroTeka JIeKTPOHHBIX YYEeOHUKOB:

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

3. PyOpukoH — kpymHEHIUi SHITMKIIONIeAnYecKuil pecypc MHTepHeTa:
http://www.rubricon.com/

4. AHHOTHpPOBaHHBIN TeMaTHYECKUi KaTaior IHTepHeT pecypcoB 1o (u3uke:
http://www.college.ru/

5. @enepanbHBIi 00pa30BaTEIbHBIN TOPTAI:
http://www.edu.ru/db/portal/sites/res_page.htm

6. Karanor Hay4HBIX pEeCypcoB:

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

7. bonbias HayyHas OubnuoTeKa:

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

8. EcTecTBeHHO-HAay4YHbIN 00pa30BaTeIbHBINA MOPTA;
http://www.en.edu.ru/catalogue/

9. YueGHo-o6pazoBatenbHas pusnko-mareMatudeckas oudnuoreka caiita EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

10. Texuunueckas 6ubIMOTEKA:

http:// techlibrary.ru/

7. MeToauyeckue yKa3aHusi i1 00y4YalOMMXCsl M0 OCBOEHUIO THCIUIIHHbI

COHpOBO)KI[eHI/Ie CaMOCTOSATEIbHOM pa6OTBI CTYACHTOB OPraHU30BAHO B CJICAYIONIUX

dbopmax:

- BBIIIOJIHEHHUE JOMAIITHUX 3aJaHUHN I10 IMPAKTUYCCKUM 3aHATHAM.

- JIONIOJTHEHHE K pa30MpaeMbIM pazjienaM JUCLUUIUIMHBI [IPU MOMOIIY 3HaHWM, Moiydae-

MBbIX M3 peKOMeHHyeMOﬁ JINTCPATYPHI.

- KOHCYJIbTaluU, OPraHU30BAHHBIC IJI PA3BACHCHUA HpO6J'IeMHI>IX MOMCHTOB IIpHU CaMO-
CTOATCIIbBHOM U3YUYCHHU TCX HUJIM UHBIX ACIICKTOB PAa3/1CJIOB YCBaHBaeMOﬁ I/IH(l)OpMaI_II/II/I B JUCIIH-

TUTHHE.
- BBITMOJIHEHUE U 3aluTa peeparon
Tunosble 3a1aHUs1 IIs1 CAMOCTOSITEJIbLHOI PaboThI CTYI€HTOB
Cpoku
No Kon- ®dopma npea- P
° . BBITOJI-
Tema unu 3a1aHue TEKye paboThI BO CTaBIICHHS
TEMBI HEHUS
YacoB |  pe3yJbTaToOB
(Hememnm)
1. KonTponbsHas 1
OOm1ast XapaKTepUCTUKA U TEOPETUICCKHE
3,8 | pabota. Ompoc.
OCHOBBI CIIEKTPAJIbHBIX METOJ0B aHATIN3a
3amura JIP.
2. KoHnTponbsHas 2
doToMeTpuYEeCcKHe METOJbl aHalIM3a M HMX
6 pabora. Ompoc.
npubopHoe obecrieyeHue
3amura JIP.
3. KonTponbHas 1
Ocnosbl MK-cniekTpockonuu 4 | pabora. Ompoc.
3amura JIP.
4. . KonTponbHas 2
OCHOBBI (ITyOPECHIEHTHOM CIIEKTPOCKOITUHI 6
pabora. Ompoc.
5. | Obmas xapakTepucTHKa OCHOBHBIX CIIOCOO0B 4 KonrtponbHas 1
POOONOATOTOBKU JUISl CIIEKTPAJIBHBIX METO- pabota. Onpoc.



http://window.edu.ru/window
http://www.book-ua.org/
http://www.rubricon.com/
http://www.college.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.en.edu.ru/catalogue/
http://eqworld.ipmnet.ru/ru/library/physics/
http://techlibrary.ru/

10B. Be1O6op cxeMbl 1 MeTO/1a aHATHM3a 3ammura JIP.
6. KoHnTtposbHas 2
DOMHCCHOHHAS CTIEKTPOCKOIHS 6 pabora. Ompoc.
3amura JIP.
HUroro: 29,8 9

3aHATHSA JEKIMOHHOTO THNA SBIIAIOTCS OJHOW U3 OCHOBHBIX (DOpM 0OyUEHUS CTYACH-
TOB, BO BPEMsI KOTOPBIX CTYJCHTaM IPEIOCTABIISIETCS BO3MOXKHOCTH O3HAKOMHTHCS C OCHOB-
HbIMH HAay4HO-T€OPETUYECKMMHU IOJOXKEHUAMH, NpodJieMaMH AUCLUIUIMHBL, MOIY4YUTh HEO0O-
XOJMMO€ HANpaBJICHUE U PEKOMEHJAINU JJIsl CAMOCTOSATEIbHOM paboThl ¢ yueOHUKaMu, yueo-
HBIMHU IIOCOOUSIMHU, ITPU MOATOTOBKE K CEMUHAPCKUM 3aHATUAM. JIeKIHs sIBIISETCS pe3yIbTaTOM
KPOIOTIIMBON MOJTOTOBKM IPETOAaBATEIIs, U3yUYeHUSI U 0000IIeH!sT HAyYHOH U y4eOHOU -
TepaTypbl. CTONb K€ yCepIHOW J0JKHA OBITh U MOATOTOBKA CTY/EHTa HaKaHyHE JICKIUH, I10-
CPEJICTBOM HM3yYEHHUs COOTBETCTBYIOLIEH YyUeOHOM JHUTEpaTyphl, IOBTOPEHUS paHee MpOiIeH-
HBIX TEM.

Bo Bpewmst nekuuu ciemyer 3amucaTth JaTy ee MpOBEICHHUs, TeMY, IJIaH JIEKIIUH, BOTIPO-
Chl, KOTOPbIE BBIHOCSATCS HAa CAMOCTOATEIbHOE U3yYeHHEe, OTMETUTh HOBUHKHU y4yeOHOM 1 Hayd-
HOW JIUTEpaTyphl, PEKOMEHJOBaHHbIE JEKTOpoM. CTyaeHTaM PEKOMEHIYETCs KOHCIEKTHPO-
BaThb €€ OCHOBHBIE MOJIOXKEHUS, HE CTOUT MBITATHCA JOCIOBHO 3alMCaTh BCIO JIEKLUIO, IO-
CKOJIBKY CKOPOCTb JIEKIIMM HE pacCUUTaHa Ha JIOCIOBHOE BOCIIPOU3BEACHUE BBICTYIIJICHUS JIEK-
TOpa B KOHCIIEKTE, TEM HE MEHEE OHa SIBJISETCS JOCTAaTOYHOM sl TOrO, YTOOBI CTYJEHT CMOT
HE TOJBKO YCBOWTH, HO M 3aUKCHPOBATh Ha OyMare CyIIHOCTb 3aTPOHYTHIX JIEKTOPOM IIPO-
6J51eM, BBIBO/IbI, @ TAK)XKE Y3JI0OBbIE MOMEHTBI, HA KOTOpbIE oOpalaercs 0co0oe BHUMaHUE B XO-
ne Jeknud. Ha neknuu cTyieHTy peKOMEHyeTCsl UMETh Ha CTOJIaX TIOMUMO KOHCIIEKTOB TakK-
&Ke TMporpammy Kypca, Kotopas OyaeT crnocoOCTBOBaTh Pa3BUTHI0 MHEMOHHYECKOW MaMSTH,
BO3HMKHOBEHUIO aCCOIMAIIMI MEXIY BBICTYIUIGHHEM JIEKTOPA W MPOTPAMMHBIMU  BOIIPOCAMH.
B cimyyae BO3HMKHOBEHHUS y CTYJI€HTa IO XOJy JIEKLIUM BOIPOCOB, UX CIEYeT 3aJlaBaTh Cpasy
K€ WJI B KOHIIE JIEKIIUH B CTIIEIMATBHO OTBEIEHHOE JIJISl 3TOTO BPEMSI.

JlaGopaTopHble padoThl COCTABIAIOT BAXHYIO YacTh MPO(ECCHOHAIBHOW MOArOTOBKU
cryaeHToB. OHM HaINpaBlieHBl HA SKCIEPUMEHTAIBHOE TOTBEPKICHUE TEOPETUICCKUX TIOT0XKE-
HUH 1 popMUpOBaHUE YUEOHBIX U MPO(PECCHOHANBHBIX MPAKTHUECKUX YMEHHH.

BrinonHenue ctyieHTaMu J1abopaTOpHBIX pabOT HAIIPaBIIEHO HA:

- 0000111eHMe, CCTeMaTU3alllIo, YIITyOJIeHHEe, 3aKpeIJICHHE MOJTyYeHHBIX TEOPETUYECKUX
3HAHWH 10 KOHKPETHBIM TEMaM JTUCIUILINH,

- (hopMupoBaHre HEOOXOJUMBIX MPO(PECCHOHANBHBIX YMEHHUH U HaBBIKOB;

Mertoanueckue ykazaHus MO MPOBEICHUIO JTA0OPATOPHBIX paboOT pa3pabaThIBAIOTCA Ha
CPOK JIeHicTBHsI paboueil mporpaMMbl AUCHUIUIMHBI U BKIIIOYAIOT:

- 3aryilaBHe, B KOTOPOM yKa3bIBaeTcsl BUJ padoThl (JabopaTropHasi), €e MOpsIKOBBII HO-
Mep, 00beM B yacax U HAMMEHOBAHUE,

- 11eJIb PaboTHI;

- IPEIMET U COJIepKaHUe PabOTHI;

- IOPSIIOK (TIOCJEI0BATENIbHOCTD ) BBIMIOJIHEHUS Pa0OTHI;

- o0u1re npaBuia K opopMiIeHHIo padoThl,

- KOHTPOJIbHBIE BOMIPOCHI U 3aJ[aHHUS;

- CIIMCOK JINTEPATYPHI (110 HEOOXOIUMOCTH).

CocraB 3aanuil a5 1a00paTOpHOI PabOTHI TOJKEH OBITH CIUTAHUPOBAH C TAKHM pacye-
TOM, YTOOBI 32 OTBEJEHHOE BPEMs OHM MOIJIM OBITh KaUECTBEHHO BBIMOJIHEHBI OOJBIIMHCTBOM
CTYJICHTOB.

HeoOxoauMbeIiMi CTPYKTYPHBIMHU 3JIEMEHTAMHU JIA0OpAaTOPHOW pabdOThI, MOMHUMO CaMoO-
CTOSITENIBHOW JIEATEIbHOCTH CTYJICHTOB, SIBJISIFOTCS MHCTPYKTaX, MIPOBOJAUMBIN MPENOAaBaTEeNIEM,
a TaKXe OpraHu3aIus 00CYKICHHUsI HTOTOB BBITIOJHEHHUS Ta00PaTOPHOI PabOTHI.



BrimosnHenuio 1abopaTtopHbIX padOT MpPEIIecTBYeT MPOBEpKa 3HAHUM CTYIEHTOB — UX
TeOpeTquCKOﬁ T'OTOBHOCTH K BBIITIOJIHCHUIO 3a1aHUA.

[Topsimox mpoBeneHus 1abOpaTOPHBIX pabOT B LEJIOM COBIAAAET C MOPSAIKOM IpPOBE/E-
HUS IPAKTUYECKUX 3aHATUH. [IoMHUMO COOCTBEHHO BBINTOJIHEHHS Pa0OTHI ISl KaXI0# j1abopa-
TOPHOU pabOTHI MPETYCMOTPEHA MPOIIeAypa 3aLIUTHI, B X0/I€ KOTOPOI MpernoiaBareiib MPOBOAUT
YCTHBIM WJIM TTHCBMEHHBIH ONPOC CTYJCHTOB JUIsi KOHTPOJISI [IOHMMAaHUS BBITIOJTHEHHBIX UMHU H3-
MEpEHUH, NMPAaBWIBHONM MHTEPIPETALNN IIOJYyYCHHBIX PE3YyJbTaTOB M YCBOCHHUS MMHU OCHOBHBIX
TEOPETUYCCKHUX M MPAKTUICCKUX 3HAHHUH 110 TEME 3aHSATHSI.

CamocTrosiTeibHAs padoTa COJICPKUT CICAYIOIINE BUIBI YUCOHOW NEATEIHHOCTH CTY-
JICHTOB:

—  TEOPETHUYECKYI0 CaMOIIOJTrOTOBKY K JTaOOPATOPHBIM 3aHATHSAM M K 3a4eTy MO KOH-
CIIEKTaM M Y4eOHOU JIUTepaType;

—  0o¢OopMIJICHHE OTYECTOB I10 Pe3yJIbTaTaM JJa00paTOPHBIX PabOT (O BBHITTOJIHEHHON J1a00-
paTopHOil paboTe CTYACHTHI OTYMTHIBAIOTCS MPEIOAABATENI0 Ha CIEAYIONIeM (O4YepeaIHOM) Jja-
0OpaTOPHOM 3aHITHH);

—  MOATOTOBKA pedepara Mo OJJHON U3 TeM YUeOHO! JUCIUILTUHBI;

—  TOJATOTOBKA MPE3CHTAIMU 0 TeMe pedepara U BRICTYIUICHUE C JIOKJIAI0OM Ha OJHOM
U3 JICKIIMOHHBIX 3aHSATHH.

CryneHTy HEOOXOAMMO CHUCTEMATHYECKH PAadOTaTh B TEUCHHE CEMECTpa IO H3YyYCHHUIO
TEOPETUYECKOTO MaTepraia U MPHOOPETCHHUIO HABBIKOB SKCIIEPUMEHTAIBHOW PaOOTHI.

I[J'Ii[ 3alIOMHUHAaHMU JICKIUOHHOT'O MaTCpuajia (B TOM 4YHCJIC U B NIEpUOA IMOATOTOBKH K 3a-
YeTy) CTYJEHTY HE0OXOJAUMO XOPOIIO 3HATh CBOMCTBA IMaMSATH U aKTUBHO IOJIb30BAThCSI MHEMO-
TCXHUYCCKUMU NpUEMaMu, U3BCCTHBIMH U3 yqeGHoﬁ JUCHUITIINHBI «IIcuxomorus u neaaroru-
Ka». MeTou4ecKrue peKOMEH/IAlluU M0 3alIOMUHAHHUIO MOXHO HaiiTH ¥ B MIHTepHEeTE 10 Kiltoye-
BbBIM CJIOBaM: «IIaMATb»,

«MHEMOHUKa», «KMHEMOTEXHUKa», «KaK 3allOMHUTh yueOHBIH MaTepuam». JKemarenpHo
TaKk)Ke O3HAKOMHTHCS C TIPUEMaMU KOHCIIEKTHPOBAHMS, T.€. CO CITIOCOOAMU COKPAIICHUS 3aIHCH
CJIOB M CIIOBOCOYETAaHUH, HAPUMED, TPUMEHSEMBIMH B CIIOBAPSAX U SHIIUKIIOMETUIX.

B ocBoennu JUCHUIINIMHBI MHBAJIMAAMHW U JIMIAMU C OTPaAHUYCHHBIMU BO3MOXXHOCTIAMU
310pOBbs OOMBIIOE 3HAUCHHUE UMEET WHANBUAyalbHas yueOHas paboTa (KOHCYNbTallUU) — J0-
MOJTHUTEBHOE Pa3bsiCHEHNE YIeOHOTO MaTeprana.

OOBEKTHUBHOCTD OLIEHKU Pa0OTHI MpernoaBaTesieM 3aKI0YaeTcs B ONpeIeTIeHUH ee Mo~
JIOKUTCIIBHBIX U OTPHULATCIBbHBIX CTOPOH, IO COBOKYITHOCTH KOTOPBIX OH OKOHYATCJIBHO OILC-
HUBaeT MpeJCcTaBlIeHHYI0 paboty. [Ipu oTpunartensHoil peneH3uu paboTa BO3BpallaeTcs Ha
I0pabOTKy € MOCIENYIOINM IPEICTaBICHHEM Ha MOBTOPHYIO MPOBEPKY C MPHIIOKEHHEM 3a-
MEYaHUM, CACTaHHBIX MPEIo/1aBaTeIeM.

C ToukuM 3peHHs METOAUKM TMPOBENEHUS CEeMUHAp MpejacTaBisieT  co0oil
KOMOMHHPOBAHHYIO, HHTETPATHUBHYIO (opMy y4eOHOTO 3aHATHS. {15 MOATOTOBKH M TOYHOTO U
MIOJTHOTO OTBETa Ha CEMHHAPCKOM 3aHSITHU CTYACHTY HEOOXOJMMO CEPhEe3HO M OCHOBATEIHHO
MOATOTOBUTHCA. JlJIT 3TOrO OH MJODKEH YyMeTh paboTaTh ¢ y4eOHOW U JOMOJTHHUTEIHHOU
JUTEpPaTypoOM, a TakKe 3HAThb OCHOBHBIE KPUTEPUH Ul HamMHMCcaHUs pedepaTa WM MOJATOTOBKU
JOKJIaJa, €CIM CeMUHAp MPOXOAUT B AaHHOU ¢opme. B KOHIIE 3aHATHA, TIOCTE MOABEACHUS €ro
HUTOI'OB IpErnoaaBaTCJeM CTYACHTaM PEKOMCHAYCETCA BHECTH HM3MCHCHHA B CBOM KOHCIICKTEI,
OTMETUTh WH(OPMAIIMIO, TPO3BYYABIIYI0O B BBICTYIUICHUSX IPYTHX CTYJIEHTOB, IOIMOJHEHUS,
c/IeTIaHHBIC TIPETIOIaBaTeIeM H He OTPaKCHHBIC B KOHCIIEKTE.

B ocBoeHMM AMCHMIIIMHBI MHBAIUIAMU U JHMIIAMUA C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pPOBBSl OOJIBIIIOE 3HAYEHWE WMEET WHAWBHAyaldbHas ydeOHas paboTa (KOHCYJbTAIMH) —
JAOMOJIHUTCIIBHOC PA3BACHCHUC yqe6Hor0 Marcpuajia.

WnauBuayanbHble KOHCYJBTAIMU 110 TPEAMETY SBISIOTCS BaXKHBIM (DaKTOPOM, CIIOCO0-
CTBYIOLIMM WHIWBUAYyAIN3alUU 0O0yUEHHs U YCTAaHOBJICHHIO BOCIIUTATEIILHOTO KOHTAKTa MEKIY
npenoaaBarcyicM " 06y‘-IaIOH_[I/IMCSI HWHBAJIMJAOM WX JIUIIOM C OrpaHUYCHHBIMU BO3MOKHOCTAMU
3JIOPOBBSI.



8. Hepeqeﬂb I/IH(l)OpMaIII/IOHHLIX TeXHOHOFHﬁ, HCII0JIB3YEMBIX IIPHA OCYINECTBJICHUH

06pﬂ30BaTeJII>HOF0 nmpouecca mo IMCuIlJInHe

8.1 IlepeuyeHb HEOOXOAMMOTI0 MPOTPAMMHOI0 00ecneYeHUus

1. Onepannonnas cucrema MS Windows.

2. NnTerpupoBanHoe oducHoe npuinoxenue MS Office.

3. [Iporpammuoe obecrieueHue AJIsl OpraHU3alMy YIPABIIEMOT0o U 0€30I1acHOT0 JOCTyIa

B HTEpHET.

4. ITporpamMmmHoe obecrieueHne st 0e30nmacHOi paboThl HA KOMITbTEpe — (hailIoBbIN aH-

TUBUPYC, IOYTOBBIN aHTUBHUPYC, BE€O-aHTUBUPYC U CETEBOI 3KpaH.

8.2 IlepeyeHb HEOOXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
1. Bukunenust — cBOOOIHAS SHIIUKIIOIETUS.

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

2. dusnueckas SHIUKIONEIUS
http://www.femto.com.ua/articles/

3. Axagemuk — CoBapu ¥ SHIIMKIIOTIETUH HAa AKaJeMUKe
http://dic.academic.ru/dic.nst/enc_physics/150/Atomuas_du3uka/

4. Nadpopmannonnsie pecypesl oudmuorekn ®I'bOY BITO
«Ky0aHCckuii TOCy1apCTBEHHBIN YHHBEPCUTET:
http://www.kubsu.ru/University/library/resources/

5. PyOpuKkoH — KpymHeHImii SHIMKIIoNeAnYecKuii pecypc MHTepHeTa:
http://www.rubricon.com/
6. Ckomnyc — 06a3a JaHHBIX BEAYIIUX 3apyOSKHBIX TyOIUKAIHA

WWW.SCopus.com

9. MaTepl/IaJII)HO-TeXHI/I‘IeCKaH 6338, HeoOXoauMas JJist OCYIIECTBJICHUSA 06pa30BaTeJ’lLHOF0
nmpouecca nmo TMCIMIIINHE

MarepuanbHO-TEeXHUYECKOE 00eCTIeYeHUE NUCIUTLIMHBI
Ne Bun pabot
1 OCHAIIIEHHOCTb
1. Jlexunonnsle 3aHs- | Ayautopusa 201C, ocHalieHHass NEPEHOCHBIM MTPOEKTOPOM U
TUA MarHUTHO-MapKEpHOU JTOCKOM.
2. | CemuHapckue 3aHs- | -
THS (YueOHbBIM MJIaHOM CEMHUHAPCKUE 3aHATHUS HE NPETyCMOTPEHBI.)
3. JlaGopaTopubie 3a- | HaHOIIEHTp, YKOMIUIEKTOBAaHHBIM 00OpYyI0BaHHEM HEOOXOH-
HATHS MBIM JIJIS1 IPOBENIEHUS JTAOOPaTOPHBIX paboT
4. Texyumi KOoH- | Ayauropus 311CC, ocHalieHHast KOMIIBIOTEPHON TEXHUKOM C
TpOJIb,  MPOMEXKY- | MOJKIIOUEHHUEM K ceTu HTepHeT
TOYHAs aTTeCTalus
5. CamocTosiTenbHast Aynutopus 311C, ocHameHHass KOMIIBIOTEPHOW TEXHHKOH C
pabora BO3MO>KHOCTBIO TIOJIKJIFOUEHHUS K ceTH «HTepHeT», mporpammoit
HKPAHHOI'O YBEIMUYEHUS U OOECHEUEHHBIH TOCTYNOM B 3JI€K-
TPOHHYIO WH(OPMAIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCH-
TeTa.

HOILI « 1ICCH» KyoI'Y

JlabopaTopHble 3aHATHS 110 I CHHUILIMHE:
«CreKTpasbHble METO/IbI UCCIIEIOBAHUS

O6opynoBaHue U IPOrpaMMHO-
TEXHUYECKOE OCHAIICHHE yueOHO-
Hay4YHOU JJaOOpaTOpHUH:

Koun-
BO

[IepcoHanbHbIE TEKTPOHHO-
BBIYUCIIUTCIIBHBIC MAllTUHBI: 3

CPU c yacroroii 6omee 2,4 [T, LCD
Microsoft Office 2003, 2010 3
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Onepannonnas cucrema Windows XP

BrITspkHBIE MIKahBl XUMUYECKHE

:‘)J'ICKTpOHJ'II/ITKI/I XHUMHUYCCKHUE

DJIEKTPOHHBIE BECHI

CymubHbIH mKad

PP INN W

PacTpoBblii 2JIEKTPOHHBIA MUKPOCKOI
CBEepXBbICOKOTO paspemieHuss JEOL
JSM7500F

CrieKTpOMETp JEKTPOHHOIO apamar-
HutHoro pe3onanca JEOL JES-FA300

YcTaHOBKa MarHETPOHHOTO HAITbLIE-
Hus Q150T ES

YcraHoBka IJI1 OCaAXKACHUSA TOHKUX
mwienok CCR Copra Cube ISSA

Mukpounteppepomerp MUN-4M

PaGouwnii croi

Cryibs

oAk -




