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AHHOTANMA

Lenpto mpoBeneHHs ceMUHApa MO HAHOONTHKE U CHEKTPOCKOMHUH SIBIISETCS O3HAKOMJICHHE CTYIEHTOB C
MOCTCIHUMH Hay4YHBIMHU JOCTIDKCHHSMH M HOBBIMH HAIlPaBICHUSIMHM HAyKH B OBICTPOPA3BHBAIOIINXCS
OTpacisiX COBPEMEHHOH ONTHKH W CIIEKTPOCKONHH, & TaKXe C IMEPCIEKTUBHBIMU HPUMEHEHHSIMU HOBBIX
3HAHWH ¥ TEXHOJIOTUH B OJIM3KUX MO TEMAaTHUKE K UCCIICOBAHMSIM, BEAyIIUMCS Ha 0a30BOM Kadenpe oomacTsx.
Ha cemmHapax cTyaeHTBI 3HAKOMSTCS C HOBBIMH paboTaMM MO JIa3epHOW CHEKTPOCKONMH HAHOPa3MEPHBIX
CHCTEM, B TOM YHCJIE C HUCCIIE[OBAHUSIMU HAaHOOOBEKTOB OMOJIOTHUECKON MpUpPOIbl; paboTaMH IO aTOMHOMN
¢u3znke, BKIIOYast pabOThI 10 ONTHKE U CIIEKTPOCKOIHMH HKCTPEMAIIBHOTO YIbTpaduoeTa v X0JI0AHbIX aTOMOB;
UCCJICAOBAHUSIMU 110 MOJIEKYJIIPHOM CIIEKTPOCKOIMM, B NEPBYIO OYEPEAb 110 MOJEKYISIPHON CIEKTPOCKOINU
CBEPXBBICOKOTO  pa3pelIeHus; paboTaMH IO CHEKTPOCKONUH  CBEPXBBICOKOTO  IMPOCTPAHCTBEHHOIO
paspelieHys; HaHOIIIIa3MOHHUKE U JIPyTHMMH HCCIIEIOBAaHUSAMU U Pa3paboTKaMHM, B paMKax TeMaTHKU Ka(eapbl.
Jns mpuoOpeTeHnss HaBBIKOB CAMOCTOSITENIbHOW padOThl Haj HAyYHOW JIMTEpaTypodl CTYIOEHTBI, MOCie
O3HAKOMJICHHSI CO CTaThel WM cepuel crareld, BRIOPaHHBIX MpeNojaBaresieM, TOTOBIT HAYYHBIN JOKJIa IO
W3yYEHHOMY Marepuaiy, a IIOcje €ro MPEACTaBICHUSI MPOBOOUTCS MAHUCKYCCHA IO MPOCIYILIAHHOM
nHpopmannu. B kauecTBe mMarepmana NpernoaaBaTeib BHIOMPAET CTAaTbH, COICPIKAIINE MHTEPECHBIC HOBBIC
pe3ynbTaThl 0 BHIOPaHHOM TeMaTWke Wiu ONM3KUX K Held. YacTb NOKIaJoB Ha CEMUHApax MPEACTaBIACTCS
CaMMM IIpEToiaBaTesieM, 4acTh - CTYJEHTaMu.

1. lean u 3apa4n
Heab nucUMMIMHBI
Lenpro ceMuHapa SBISIETCS  O3HAKOMJICHHE CTYJACHTOB C HOBEWINIMMHU JOCTIDKEHUSMH HAyKH H

TEXHOJIOTUI B OOJIACTH COBPEMEHHOM ONTHUKH, HAHOONTHKHU U JIA3ePHON CIIEKTPOCKOIINH, a TaKkKe C
MEPCIEKTUBHBIMY IPUMEHEHUSIMHU HOBBIX HAyUHBIX PE3YJIbTATOB.

33]13‘[1/[ JAUCHUIIINHBI

VceBoenue CTyACHTaMUu OCHOB COBpeMerFOﬁ HAayKu B o0macTu OIITUKH, HAHOOIITHUKHU H HaSepHOfI
CIICKTPOCKOIINH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBLHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4YHbIC 3HaHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PEe3yNabTaThl HAyYHBIX HCCIEIOBaHUI B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAyK npodecCuoOHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTHHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEHHOCTH

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIaCTH CBOEH |nMcciieoBaHMM B obmacTu  cBoel  mpodeccroHanbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTh

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
npogeccHoHaIBHBIC 329K WCIIONIb3yeMOW B COBPEMEHHOM  HAyYHO-TEXHUYECKOU
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW JAEATEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HABBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKJIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIIK-4 CriocoOeH ycrenHo peanu30BbIBaTh
pelIeHHe TOCTAaBICHHOHN 3aJa4u, IPOBECTH




dHdJIN3 pCiSleb'l"d.'l"d n llpC,LlC'l"dBl/ll'b BblBO/lbl,
MIPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHYEeCKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

[MK-1 Criocoben craBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTHdeckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnmocoOeH  BbABHrarh  THUIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCAaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHOU
MOJENN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

- OCHOBHBIC KOHIICTIIIVH, 3aKOHBI U MTPHUHIIMITBL, JIEKAIHE B OCHOBE, (PM3MYECKON ONTHKH, HAHOOITHKA
U CIIEKTPOCKONNY 00BEKTOB PAa3IMYHOMN MTPUPOJIBI;

- OCHOBHBIC TEOPETUYECKUE M IKCIIEPUMEHTAIbHBIE METOABI ONTHUKH, NMPUMEHSIEMbIC TIPU H3yYCHHU
MHKpPO- ¥ HAHOOOBEKTOB Pa3InYHON IPUPOIBI;

- OCHOBHBIC DPE3yJbTaThl OTKPHITUH W HMCCIEAOBAHWM, ONPEACIMBIIMX ITyTH Pa3BUTHS ONTHYCCKOU

¢buznKH.
YMETb:

- IPOBOJIUTH CAMOCTOSITEILHO U B KOJJIEKTUBE IKCIIEPUMEHTAJIbHbBIE UM TEOPETHUECKUE UCCIIEI0BAHUS
B 00JIaCTH ONTHKH, HAHOONTUKU U CTIEKTPOCKOIINU;

- QHAJTM3UPOBATh U 0000IIaTh PE3yabTaThl IKCIIEPUMEHTAIBHBIX UCCIICIOBAHHIA;

- BUJCTh U OLIEHUBATh OCHOBHBIC IPOOIEMBI U CTABUTH HOBBIE 3a/1a4H.

BJIAJIETh:

- METOJJMKOH IKCIIEPUMEHTAIEHON pabOoThI C 00BEKTaMH Pa3IMYHON IIPHUPOIBI, BKIFOYas HAHOOOBEKTHI;
- KYJIBTYPOi IPOBEJICHNS] MOJICIIbHBIX PaCcYeTOB;

- OCHOBHBIMH HaBBIKAMU TIPEJICTABICHUS CBOUX PE3YJIbTATOB HA CEMUHAPAX, KOH(PEPCHIUX;

- HaBbIKAMH OCBOCHUS OOJIBIIOT0 00beMa HHGOPMAIINH, BKITIOUast paboTy ¢ HayYHOU JIUTEPaTypOH;

- OCHOBHBIMH HAaBBIKAMU HAIICAHUSI HAyYHBIX CTATCH.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Beenenune B SKCTIIEPUMEHTAJILHYIO 4 3
HAHOOITHKY.
) OCHOBHH? HOHATUS KJAcCUYECKOH U ] 4
KBaHTOBOH 3JIEKTPOJMHAMUKH.
3 DneMeHTapHble KBAaHTOBBIC H3IIydaTesln 7 4
CBeETa.
W3nyuenue cBeTa W ONTHYECKHE
4 B3aMMOJICHCTBHS BOJM3U SJIEMEHTapHBIX 8 4
TOYEUYHBIX U3JIyyaTeneH.




IInasmousl B Meramiax. OObeMHBIE U

5 MTOBEPXHOCTHBIS ILUTa3MOHBL. 4 4
Jlokann3oBaHHBIN MJIa3MOHHBIN
pe30oHaHC.

6 OnTudeckass MUKPOCKOIIUSL B JTaJbHEM H 3 4
OJIMDKHEM II0JIE.

7 Cunpl, BO3HHUKAIOIIWE TpPU JEUCTBUHU 7 4
cBeTa Ha OOBEKTEHL.

3 BzaumoneiicTBus, BbI3BaHHLIC ] 3
KBaHTOBBIMH (DITYKTYyaIUsIMH.

Htoro yacos 60 30

[TonroToBka K 3K3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. Benenue B 3KCIIEpPUMEHTAJIbHYIO HAHOONTHKY.

Yro Takoe HAHOONTHKA, KAKHE OOBEKTHI U SIBJICHUS OHA U3yYaeT.
Yrto noHMMaeTcs Mo TePMUHAMU HaHO- U Me3000bEKThI, HAHO- U ME30CTPYKTYPHI.

OcHoBHBIE (PU3NUECKUE U ONITHYECKHE SBICHHS, CBSI3aHHBIE C B3aUMOAEHCTBHEM CBETa ¢ O0BEKTaMHU
HAHOpa3MepOB, OTIMYME (PU3MUECKUX © ONTHYECKHMX CBOWCTB HAHOOOBEKTOB OT CBOMCTB
MaKpOCKONMYECKUX TeJl M OCHOBHBIE (PM3MUYECKHE MPUUUHBI ITOTO OTIMYUS: MPOCTPAHCTBEHHOE
orpannueHue (KoH(palHMEHT), KBAHTOBO-pa3MepHbIE 3P EeKThI, BKIAJ MOBEPXHOCTHBIX COCTOSIHUH,
BO3pacTaHue BKJIaJla KBAHTOBBIX (IyKTyanuii u ip.

2. OCHOBHbI€ MOHATHUS KJIACCUYECKON M KBAHTOBOM 3JIEKTPOIUHAMUKHY.

OO6umit popmanuzm. YpaBHeHust MakcBellia U BOJTHOBBIC yPaBHEHHUS.

MarepuanbHble ypaBHEHMsT W TpaHuuHble yciioBus. @Dopmynsl ®penens. llomsapuszanuoHHbie
3¢ GeKTh IpU TPOXOKICHUN U OTPAKEHUH CBETA Ha FPAaHULIEC OBYX Cpel.

MounoxpoMarndeckue mois. [IpocTpaHCTBEHHOE NPEICTABICHHUE IOJIEH 3aBUCSIIMX OT BPEMEHMU.
VYrioBoe crekTpaabHOe pacipeaeIeHUe U3y YeHNUs.

[TapakcuanbHoe  mpuOmxeHue. layccoBbl  Ja3epHble  IMYYKH, OPMHTOBO-TAyCCOBCKHE U
JareppoBo-rayccoBble Mojbl. [IpofonbHbIe 1o B POKaIbHON MIIOCKOCTH.

[lepenoc sHepruu n3nyyeHneM. 3aKOH COXPaHEHUS SHEPTUH.

dopmanusm pyaknun ['puna. Hecranmonapuas Gynkuus ['puna.

[lonmHoe BHyTpeHHee oTpaxeHue. HapymieHHOe MoOJHOE BHYTpEHHEE OTpa)KeHHE. 3anpelieHHBIH
CBET. DBaHECLICHTHBIE MOJIS.

3. DnemeHTapHbIE KBAHTOBBIE U3TyyaTelld CBETA.

Merannnueckre HaHOC(hEpbl, HAHOUWIMHAPBI, HAHOIMPOBOJIOKH. VICIONb30BaHHE METAUINYECKUX
HAaHOYACTHI] B KAYECTBE ONTHYECKUX U CIEKTPATBHBIX HAHO30HIOB.

Xpomodopubie Mojekyibl. CHEKTp TNOMIOMIEHUS W HM3JIy4eHUS XPOMOGOPHBIX MOJIEKYIL.
CrnextpanpHas MIMpUHA JUHUM, CIEKTpalbHas pellakcalus, B3aMMOACHCTBHE CBETa C MaTpHIICH.
Hcnonp3oBaHue OAMHOYHBIX (IIyOPECLEHTHBIX MOJIEKY]I B Kau€CTBE CIEKTPAIbHOTO HAHO30HJA.
CriekTpocKoIusl OAMHOUHBIX MOJIEKYJL.

HanokpucTamisl ¥ MomynpoBOIHUKOBBIE KBAHTOBBIE TOYKU. 3aBUCHUMOCTBH CIIEKTPOB H3IYUYCHHS U
HOIJIOLIEHU OT pPa3MepoB HaHoudacTHll. lIpuMeHeHHs HAHOKPHUCTAJUIOB M KBAHTOBBIX TOYEK B
Ka4eCTBE ONTUYECKOIO HAHO30H/a.

OnHO(OTOHHBIE M3NTy4YaTelIn Ha KBAHTOBBIX TOYKAX, (IIyOpecUEeHTHBIX Moyiekydax U N V meHTpax
3aMEeULICHHUS.




4. N3nyueHue cBeTa ¥ ONTHYECKHE B3aUMO/ICHCTBUS BOIM3H JIEMEHTAPHBIX TOUCUHBIX H3ITydaTenei.

KBaHTOBaHHE 3JEKTPOMArHUTHOTO TIOJIi B TMPHCYTCTBHM MaTepPHAJbHBIX Tel. | aMUIBTOHHAH
“gactuna + moie”.

N3iydyeHne To4eIHOro ANEKTPUYECKOTO JUIONIS.
[onsrue OmmxHero u nanbpHero noss. llepeHoc sHeprun AUMOIBLHOTO U3ITYUYEHUSI.
MynbTUIIONBEHOE Pa3IOKEHUE.

B3anmopeiicTBe ¢ KOHTHHYYMOM OJIEKTPOMAarHUTHBIX MOJ. JIOKajbHas IJIOTHOCTH COCTOSHHH.
CKOpOCTb CIIOHTAHHOH peJlaKCalluy U BPeMsl KU3HH.

Cemecrtp: 3 (OceHnwii)

5. [Mna3mons! B MeTamnax. OObeMHbIC W TOBEPXHOCTHBIE TNIA3MOHBI. JIOKaIM30BaHHBIN TJIa3MOHHBIH
PE30HAHC.

Teopust [lpyne-3ommepdennna. BzaumopelcTBHE SIIEKTPOHHBIX BO30YXKIACHUH B MeETaiaXx C
3IIEKTPOMArHUTHBIM H3iIydeHueM. ONTHKa METaUIoB, OOBEMHBINA IJIa3MOHHBIA PE30HAHC, BKIA[
MEX30HHBIX IIEPEX0/I0B.

CsolicTBa MMOBCPXHOCTHBIX IUIA3MOHOB-IIOJIAPUTOHOB. BOBGY)K,Z[CHI/IG MOBCPXHOCTHBIX IIA3MOHOB,
MOBEPXHOCTHBIC IUIA3BMOHBI B  HAHOOIITHUKE. Jlokanu3oBaHHBIE ILJIA3MOHHBIE BO36y)K,ZIeHI/Iﬂ,
B036Y)KILGHI/IC I1IJ1a3MOHOB B MCTAJINIMYCCKUC HaHOC(I)ean, crasep.

['mranTckoe KOMOMHAIIMOHHOE paccesHue BONMM3M HAHOYACTHI] OJIATOPOJHBIX METANIOB M Ha
mepoxoBarocTsax nosepxHoct, SERS- u TERS-cnexTpockonus.

6. OnTryeckass MUKPOCKOTIHSI B JAJILHEM U OJIM>KHEM TIOJIE.

JudpakimoHHbI TIpeiel TPOCTPAHCTBEHHOTO paspenieHus. DyHKIMS paccesHUsi TOUYEUHOTO
uznyyarens. Kpurepuii AGGe.

KOH(l)OKaJ'ILHaSI MUKPOCKOIIHNA, HCJIMHCHHAS KOH(I)OKaJ'ILHafI MUKPOCKOIIHA.

HenuneiitHoe w cenextuBHOE BO30yxkaeHue, dddektsl HacbimeHus, STED-mukpockonws,
MHUKpPOCKOIIHSI, OCHOBAaHHAas Ha JETCKTUPOBAHUH (DIIYOPECHEHTHBIX HW300paKEHHI OIUHOYHBIX
xpoModopHbIX MoJieKyi, cyoBoHOBast STORM- nu PALM-Mukpockorusi.

Mertozs! OnmxHENnonsHONH MUKpockonuu. [IpeoOpa3zoBanue n3mydeHus: OINMKHErO TOJIs B U3JTydeHHUE
nanpHero nons. IloncBerka u gerektupoBaHue B OnmwkHeM none. lloacBeTrka oObekTa B JajbHEM
1oje M JETeKTHPOBAaHHE CUTHAJIOB B OMIDKHEM Moje M HaoO0opoT. CkaHMpyrOIash TyHHEIbHas
ONTUYECKast MUKPOCKOHA. MONyISIIMOHHbBIE TEXHUKU. SITAM-MHUKpPOCKOTIHSL.

7. CI/IJ'ILI, BO3HUKAOMIUC TTPpH ﬂeﬁCTBHH CBETa Ha OOBEKTEHL.

JumnonsHoe npudnuxenue. CHIilbl B MOHOXPOMAaTHYECKOM TI0JIE.

Tenszop HanpsxkeHnil MakcBenna. /[aBineHue n3ry4eHus.

KemnnepoBckas 1 rpajueHTHAs] COCTABISAIONINE CHIIBI CBETOBOTO JJABICHMS.
Cuiibl CBETOBOT'O JIaBJICHUS B ONMKHEM ONTHYECKOM TIOJIE.

OnTuyeckuil MUHLET.

8. B3aHMOI[GI>iCTBPIH, BbI3BAHHBIC KBAHTOBBIMH q)HYKTyaL[I/IHMI/I.

OnyKTyallMOHHO-JUCCUTIALIMOHHAS TeopeMa. DyHKIMS OTKJIMKA CUCTEMBI.
OnyKTyallMOHHO-UHAyupoBaHHble  cuibl. Ilotennman Kaszumupa-Ilonpepa. JucnepcuonHoe
B3aumoyeiicteue. Cuna Kasumupa. DiaeKTpoMarHuTHOE TPEHUE.

Uznyuenne QmyKTyupyroOIUX HCTOYHHMKOB. benblii mrym, u3nmydeHue aOCONIOTHO YEPHOTO Tena.
KorepeHTHOCTB, CIEKTpaIbHBIN CABUT U MEPEHOC TEILA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://lib.mipt.ru/catalogue/1447/7t=764 — snexrponHas 6ubnuoreka dusrexa, pasnen «OnTUKa.
http://lib.mipt.ru/catalogue/94/?t=748 — snexrponHast 6ubnuoreka Pusrexa, paznen «duznkar.
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8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha CCMHUHAPCKUX 3aHATHUAX UCIIOJIb3YIOTCA MyHBTHMCHHﬁHLIe TEXHOJIOI'MH, BKIIIO4ad JEMOHCTPALHUIO
npe3eHTaum71. JOKYMCHTOB.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



Kypc «CeMuHap 1o HaHOONTHKE M CIIEKTPOCKONUUY» SBIAETCS MEXIUCIUIUIMHAPHBIM, U O0BEIUHSIET
3HaHUS U3 pa3IMYHbIX oOnactel (PU3MKH, ONTHKH, XUMHUH U IpyTrux HayK. CTyIeHT, U3ydarouuii Kypc,
JIOJDKEH C OJHOM CTOPOHBI, OBJIAAETh OOLIMM MOHSITUHHBIM amnapaToM, a ¢ IPyroil CTOPOHBI, JOJIKEH
Hay4YUTHCS MPUMEHATh TEOPETUUECKNE 3HAHUS NPHU MMOCTAHOBKE M MPOBEACHHUU 3KCIIEPUMEHTATBHBIX
UCCJICZI0BAaHUM U aHaJIN3€ M1OJIyYEHHBIX JaHHbIX.

B pe3synbrare u3ydeHus JUCLUIUIMHBI CTYAEHT JOJKEH XOPOLIO 3HaTh U [IOHUMATh OCHOBHBIE NTOHSTHS
KJIACCHYECKON 3JIEKTPOAMHAMUKY, (PU3NUECKOW M BOJHOBOW ONTHKH, KBAHTOBOM MEXaHUKH M OCHOB
KBAaHTOBOH 2JIEKTPOIMHAMHUKH, aTOMHON ¥ MOJIEKY/ISIPHON (PU3MKH, (GU3UKH KOHAECHCHUPOBAHHBIX Cpell U
BIaJETh COOTBETCTBYIOIIMM MaTeéMaTH4YEeCKHUM ammaparoM. B 4acTHOCTH, CTyIEHT JOJKEH BIAlETh
HaBBIKAMM pEIIEHHS MHTETPaJbHbIX M AU QepeHInaNbHbIX YpPaBHEHWH, 3HaThb OCHOBHBIE
creuuaibHble (PyHKIOMM W BIaJAETh MaTPUYHBIM HcUYHCIeHHEM. Ha OCHOBe mMoiyueHHBIX 3HaHUI
CTYAEHT JIOJDKEH YMETh OOBSACHSTDH U MPEACKa3bIBaTh OCHOBHBIC CBOMCTBA HAHOOOBEKTOB M MPUMEHSITh
MOJTyYCHHbIE 3HAHUS AJIS1 PELICHUS Pa3IMYHBIX 33/1a4 B 00JIACTH HAHOONTHKH U CMEKHBIX 00acTei.
Jns Toro, 4TOOBI CTYJIEHTHI JIydllle YCBaWBald Marepuajbl 3aHATHH Mepell KaXKIOW JeKIuen
MPOBOJUTCS KpaTkoe 00CYXKACHUE MPENbIIyIIEro MaTepraia B X01e KOTOPOTro CTYIEHThl OTBEUYalOT Ha
BOIIPOCHI 110 3TOMY MaTepuay.

VYeneniHoe ocBoeHUE Kypca TpeOyeT HapssKEHHON caMOCTOATENbHOM paboThl cTyneHTa. B mporpamme
Kypca MpUBEIEHO MHHHMAJIbHO HeoOXoauMoe BpeMs [uii paboThl CTyAEHTa Haja TEMOM.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YTE€HHE ¥ KOHCIIEKTHPOBAHHUE PEKOMEHIOBAHHON JIUTEPATYPHI,

— TpopaboTKy y4eOHOro Marepuaja, IOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJIBHOIO N3yU€HUs], J0Ka3aTeJIbCTBO OTAEIbHBIX YTBEPAKICHUH, CBOUCTB;

— MOJTOTOBKY K MPAaKTHYECKUM 3aHATHAM, 3a4eTy U AU (HepeHIINPOBAaHHOMY 3aUeTy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIeCTBIsAEeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllN.

ITokazarenem BiafeHHA MaTepUaloM CIYKAT YMEHHUE pEIIaTh 3a7add U OTBEYaTh Ha BOMHpOCHL. IIpu
MOATOTOBKE K MPAKTUYECKHM 3aHATUSAM HEOOXOIMMO MOBTOPATH paHee H3ydeHHbIe MaTepHuaisl. B
Havyaje 3aHiATHA, KaK MpaBHJIO, MpoBOAUTCS KopoTkui (10-15 MuHYT) ompoc mo marepuainy
HpOLIeIINX 3aHATHI B ycTHOH (popme. BaskHO nOOHMTHCS MOHMMaHMS M3y4aeMOro Marepuana, a He
MEXaHMYECKOTO €r0 3alIOMUHAHMS.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa HAHOONTHKHU U CIIEKTPOCKOITUH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
2 (BeceHHHMIA) - 3aueT

3 (ocennuit) - JluddepeHnmpoBaHHbIi 3a4eT

Pa3zpaGoTunk: IO.T". Baitnep, a-p ¢us.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIONIb30BAaHHIO MH(pOpPMaIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX IPOTrPAMMHBIX IIPOITYKTOB

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIECA0BAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalIbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHOU
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIUCaHMUA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3paboTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare nzyuenus AucuuIuinHbl « CeMUHAp 10 HAHOONTHKE U CIIEKTPOCKOIMIY 00YyYaIOIIMUICS JOJKEH:

3HATb:

- OCHOBHBIC KOHIICTIIINH, 3aKOHBI U MIPUHIIMITBL, JIEKAIHE B OCHOBE, (PM3MUECKON ONTHKH, HAHOOITHKA
U CIIEKTPOCKONINY 00BEKTOB PAa3IMYHOMN MTPUPOJIBI;

- OCHOBHBIC TEOPETUYECKUE M IKCIIEPUMEHTAIbHBIE METOABI ONTHUKH, NMPUMEHSIEMbIC TIPU H3yYCHHU
MHKPO- ¥ HAHOOOBEKTOB Pa3InYHON IPUPOIBI;

- OCHOBHBIC DPE3yJbTaThl OTKPHITUH W HMCCICAOBAHWM, ONPEACIMBIIMX ITyTH Pa3BUTHUS ONTHYCCKOU

¢buznKH.
yMeThb:

- IPOBOJIUTH CAMOCTOSTEIBHO U B KOJJIEKTUBE IKCIIEPUMEHTAJIbHbBIE I TEOPETUUECKUE UCCIIEI0BAHUS
B 00JIaCTH ONTHKH, HAHOONITUKU U CTIEKTPOCKOIINU;

- QHAJIM3UPOBATh U 0000IIaTh PE3yabTaThl IKCIIEPUMEHTAIBHBIX UCCIICIOBAHHIA;

- BUJCTh U OLIEHUBATh OCHOBHBIC POOIEMBI U CTABUTH HOBBIE 3a/1a4H.




BJIAA€Th:

- METOJMKOH IKCIIEPUMEHTAIBHON paboThl ¢ 00BEKTaMH Pa3INYHON PUPOABI, BKII0Yas HAHOOOBEKTHI;
- KYJIETYpOU MPOBEIEHUS MOJENIBHBIX PAaCUETOB;

- OCHOBHBIMH HaBBIKAMU TPEJICTABICHUS CBOUX PE3YJIbTAaTOB HA CEMUHAPAX, KOHPEPCHIUAX;

- HaBbIKAMH OCBOEHUS O0JIBIIOro 00bemMa nHpopMaLru, BKIodast paboTy ¢ Hay4HO! JIUTEpaTypou;

- OCHOBHBIMM HaBbIKAMU HallMCAHUs HAay4YHbBIX CTaTeH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

[IprMepbl KOHTPOJIBHBIX 33IaHUN:

1. Tloka3arb, 4YTO YCpPEAHEHHBId TIOTOK OJHEPrHUH, PACHPOCTPAHAIOLIEHCA NEPIEHINUKYIIPHO
[IOBEPXHOCTH MPO3PAUHOrO JUIJIEKTPUKA BO BHELIHEM HAIIPABICHMH, AJI SBAHECLIEHTHOIO IOJIS IpU
[TOJIHOM BHYTPEHHEM OTPAKEHUU PABEH HYIIIO.

2. BeiBectu hopmynbl Dpenesst HA OCHOBE TPAHUYHBIX YCIOBUH.
3. Onpenenutb MUHUMAIBHBIN pazMep (HOKYCHPOBKH I'ayCCOBCKOTO MyUKa.

4. OLIGHI/ITB MHWHUMAJIBHOC PACCTOAHUC MCKAY ABYMA TOUCHHBIMHU UCTOYHUKAMU, KOTOPOC MOXKCT OBITh
HU3MEPEHO B METOC JIOKaJIU3aIluOHHOM MUKPOCKOIIMHU B YCIIOBUAX OI'paHUYICHHS LIIYMOM HCTOYHHUKA.

5. PaccunTtars npoJoibHy0 KOMIIOHEHTY JIEKTPUUECKOTO OIS Ul [ayCCOBCKOIO ITyUKa.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

Arrecranus no aucuuiuiiHe «CeMHUHAp MO HAHOONTHKE U CIIEKTPOCKOIIMIY OCYIIECTBIISETCS B opme
3a4eToB: Heau(epeHINPOBAHHBI — B OCEHHeM cemecTpe, Aup(HepeHUnpOBaHHbII — B BECEHHEM.
3adeTsl MPOBOASATCS B YCTHOU (opMme.

[IprMepHBII EpedyeHb KOHTPOJIBHBIX BOIIPOCOB:
1. KaxoBBI OCHOBHBIE OTIHYHS OIMIKHETO MOJIS OT JaJIbHEro?

2. KakoB nuana3zoH XapakTE€pHbBIX pa3MEpPOB JIOKAIbHBIX JIEMEHTOB CIOKHBIX CTPYKTYp WM 4acTHl,
KOTOpBIE OTHOCAT K HAHOOOBEKTaM, U Kakue (PU3NIECKUE IPUUMHBI JIEKAT B OCHOBE 3TOTo (axra?

3. Uem omnpenpensercss MIMPHHA CHEKTpa CHOHTAHHOTO M3IYYECHHUS DIIEMEHTAapHOTO TOYEYHOTO
U3JTydaTess B Cpesie, B YaCTHOCTH, B MUKpPOpEe30oHaTope?

4. B kakux ciyyasix BO3HUKAIOT IOBEPXHOCTHbIE BOJIHBI? [loueMy uX Ha3bIBalOT HEOAHOPOAHBIMU?

5. Bo Bcex nm ciaydasx IPUMEHHMBI ypaBHeHHs Makcsesna-JIopeHna npu pacderax ONTHYECKHUX
CBOWCTB HAHOOOBEKTOB?

6. UeM ominMyaercs ycIOBHE ONTHUYECKOTO BO3OYKICHHS TMOBEPXHOCTHOIO IUIA3MOHA OT Ciydas
BO30YKICHUS JIOKAJIM30BAHHOTO TIOBEPXHOCTHOTO IJIa3MOHA?

7. Kak M0HO BO30YIUTh MOBEPXHOCTHBIN TNIA3MOH?

8. B xakux ciyyasx mposiBIsIeTCs] HATMUUE MPOIOJIbHON KOMIIOHEHTHI BEKTOPA JIEKTPUYECKOTo TOJIs B
U3Iy4YeHUn?

[Ipumepsl OKUIETOB, HCIIOIAB3YEMBIX IS IPOBEACHUS 3aueTa, AU PepeHIIMPOBaHHOTO 3aueTa:

1. Makpockonuueckasi 3JNeKTpoAuHAMUKa. [paHuuHble ycioBus. KomIulekcHas AMAIEKTpUYEcKast
IIPOHUIIAEMOCTb.

2. Cuna JlopeHua, TeH30p HanpsKeHU MakcBensia, MeEXaHH4ecKoe IeHCTBUE ONTHYECKOTO M3TyUeHUs
Ha MHUKpO- ¥ HaHOTeNa. ONTHYECKUH THHLET.

3. O6bemMHbIE U TOBEPXHOCTHBIE IJIa3MOHBI B METAJIJIaX, 3aKOH TMCIEPCUH IJIa3MOHHBIX BO30YKICHHIA.
IIna3MOHHBIN PE30HAHC B METAJUIMYECKUX HAHOYACTHIIAX.

4. CKopOCTb CIIOHTAHHOW peJakcallud 3J€MEHTapHbIX H3JIydaresiel B BaKyyMe€ U cpese, Teopema
[Tapcenna, MUKpOpPE30HATOPHI.

5. HMsiyueHue TOYEUHOTO MAWIIONS, ONMKHEE II0Jie, KBa3HCTaTWYecKash 30Ha, JdajbHee IoJIe.
PacnpocTpanstoniyecs 1 HepacIpOCTPaHSIOIIMECS HIEKTPOMArHUTHBIE M1OJIS.

6. IlomHoe u HapymeHHoe monaHOe BHyTpeHHee oTpaxkeHue (HIIBO), sBaHecleHTHbIE BOJHBI,
npumenenust HIIBO aiist ananutuky.

7. VYrmoBoe CHEKTpaJdbHOE TMPEACTABICHUE ONTHYECKUX Tnoned. Ilpomarartopel moms. YmoBoe
CIIEKTpaJIbHOE MIPEICTaBICHUE 110JIs1 AUIIOIS.



8. DnemMeHTapHbIE TOYEUHbIE M3ITydaTeld, OAMHOYHBIE (IIyOpPECLEHTHBIE MOJIEKYJIbl B TBEPAOTEIbHOM
MaTpulle, KBAHTOBbIE TOYKH, METAJUTHYECKHE HAaHOC]EPHL.

9. IlpocTpaHCTBEHHOE pa3pelIeHHE ONTHYECKOr0 MHUKPOCKOINA, ONTHUYECKUH MHUKPOCKOI OJIHMKHETO
TOJIAL.

10. T'ayccoBckuit mazepubiii mydok. Moasl Jlarrepa u Opmura. Topoumanbubie mozbsl. [IpomonbHbie
KOMITOHEHTBI 3JIEKTPUYECKOTO ITOJISI.

Kpurepuu onieHuBanus
Ouenka «oTauyao (10)» BeICTaBIsIeTCS 00yYarOmEeMyCs, €CIIM OH IOKa3al ITyOOKHe, BCECTOPOHHUE U
CHCTEMaTH3UPOBAHHbIC 3HAHUS B TIOJIHOM 00beMe yueOHOI IporpaMmbl Kypca, IIMPOKYIO 3PYAULHIO B
9TOM 00JIaCTH, YMEHUE YBEPEHHO MPUMEHSTH IOJyYCHHbIC 3HAHUS TPU PEIICHUN KOHKPETHBIX 3aj1ad,
OTBETHJI Ha BCE BOIPOCHI M KAaKUM-JIMOO CIIOCOOOM IPOSIBWI CBOK HEOPAMHAPHOCTBH (Hampumep,
OCHOBATEJIbHBIC JIOTIOJTHUTEIbHBIC 3HAHUS 110 KAKOMY-TO BOIIPOCY, C71a00 OCBEIIEHHOMY Ha JICKIUX);
OLEHKa «OTaM4YHO (9)» BBICTABIsIETCS OOydaroIEeMyCs, €CIM OH TOKazal IIyOOKHe ¢
CHCTEMaTH3UPOBAHHbIC 3HAHMS B IIOYTH IMOJIHOM OObeMe Y4eOHOH NPOrpaMMmbl JUCLUILIMHBI,
XOpOUIYIO JPYIAHLHUI0 B 3TOH 00JAacTH, yMEHHE NPUMEHSTH IOJTYYCHHbIC 3HAHUS IPU PEHICHUH
KOHKPETHBIX 3a/1a4 U OTBETUJI TIOYTH Ha BCE BOIPOCHI;
OLICHKA «OTIMYHO (8)» BBICTABISETCS OOy4YaroIIEeMycsl, €CIM OH II0Ka3al OCHOBAaTEJIbHBIC 3HAHUS B
o0beMe OOJbIIeH YacTH MPOTPaMMBbI Kypca, HETIOXYIO SPYIUIHMIO B 9TOI 001acTH, yMEHHE IPUMEHSTh
(ycTh He cpasy, a Mocje Pa3MBIIUICHHs) MTOJTYYCHHBIC 3HAHUS NPU PEIICHUH KOHKPETHBIX THITOBBIX
3aj1a4 ¥ OTBETHJI Ha OOJIBIIYIO YaCTh BOIIPOCOB;
OLIEHKA «XopomIo (7)» BBICTABISETCS 00yUYaIOIIEMYyCs, €CIIM OH IPOIEMOHCTPHPOBAI XOPOIIUE 3HAHUS
U TIOHMMaHUE OCHOB Y4eOHOro Kypca, IO CYHIECTBY IPAaMOTHO H3JIaraeT Marepuaj, MHOIZA Jenas
HECYIECTBCHHBIC OIMIMOKH, yMEET MPUMEHSATH ITOJTyYCHHBIC 3HAHMUS TIPU PEIICHUU THUIIOBBIX 3a/1a4 , (He
BCer/a cpasy, JM0O0 MOCIIe MOJICKA3KK) J0MYCKAeT HETOYHOCTH B OTBETAX WIIM IPH PELICHUM 3a]ad, He
OTBETWJI Ha 3HAYUTEIBHYIO YaCTh BOIIPOCOB;
OLICHKA «XOpOIIO (6)» BBICTABIISACTCS 00YyUYaIOIIEMYCs, €CIIM OH IPOJEMOHCTPHPOBAI XOPOIIUE 3HAHUS
U HEIUIOXOE MOHMMAaHHWE OCHOB y4eOHOIO Kypca, MOXKET M3JIOKUTh MaTepual, HO 4acTO JOIyCKaeT
OIMOKY, yMEeT NPHUMEHSITh NONYyYEHHbIC 3HAHWS INPH PEHICHUH THIIOBBIX 3a/ad, TOJBKO IIOCIE
Pa3MBIIUICHUH WJIM TOJCKAa3KH, IOIyCKaeT MHOTO HETOYHOCTEH M OMmMOOK B OTBETAX WIM IpPU
pEIICHNY 3a1a4, OTBETIJI HA MEHBIIYIO YacTh BOIIPOCOB;
OLICHKA «YIOBJIETBOPUTEIBHO (4)» BBICTABIsIETCS 00yYalOMIEMyCsl, €CIIM OH 3HAET JIMIIb HEOOIBIIYIO
Y4acTh OCHOBHOT'O COJICPKaHUs Y4eOHOM Kypca, IOIyCKaeT OMIMOKN NP M3JI0KEHUH Marepuala, 4acTo
rpyOble, He yMeeT 0e3 MHOTHX ITOJICKa30K MCIOIb30BaTh MOTYYECHHbBIC 3HAHUS MPH PEIICHHU THUIIOBBIX
3aj1a4, HE OTBETHJ Ha OOJBIIMHCTBO BOIPOCOB M C TPYAOM M OUYCHB IIOXO OTBETHJI HA OCTAJIbHBIC
BOIIPOCHI;
OLICHKA «YJOBJIETBOPHUTEIHHO (3)» BBICTABISIETCS 00yYarOmEeMyCsl, €CJIM OH MMEET IUIOXHE 3HAHHS 10
OOJIBIIEH YacTH OCHOBHOTO CONEpKaHMsI yueOHOU Kypca, JomycKaeT rpyObie OIMMOKY MPU W3TI0KEHUU
Marepualia ¥ He YMEeT UCIIOJb30BaTh MOJTYYCHHbBIC 3HAHUS MPH PEHICHUH TUTIOBBIX 3a/1ad, JaXKe IPH
MOJICKa3KaX, He OTBETHJI IPAKTUYECKH Ha BCE BOIPOCHL;
OLICHKA «HEYIOBJIECTBOPHUTEIHHO (2)» BBICTABISETCS OOydaromeMmycs, €Cld OH He 3HAaeT OCHOBHOE
colepkaHue ydueOHOH Kypca, HE MOXKET NPaBWIBHO M3JIaraTb MarepHall, He YMEeT HCIIOJIb30BaTh
MOJTyYEHHbIC 3HAHHS NPU PEIICHUU TUIIOBBIX 3a/1a4 ¥ HE OTBETHJI HU Ha OJIUH BOIIPOC;
OLICHKA «HEYIOBJIECTBOPUTEIBbHO (1)» BBICTAaBIsIETCS OOYYaIOIIEMyCs, €CIIM OH COBEPIICHHO HE 3HAET
cozepkaHue ydeOHOW Kypca, He YMEET HCIOJIB30BaTh IMOJYYCHHBIC 3HAHHS NPU PEIICHUU TUIOBBIX
3a/1a4 ¥ He OTBETHJI HU Ha OJIMH BOIIPOC.

OLICHKA «3a4TE€HO» BBICTABISIETCSI 00ydaroImeMycs, €clid OH MPOAEMOHCTPUPOBAJ 3HaHKWE M 0a30BbIX
OCHOB Y4€OHOT0 Kypca M yMeeT IPUMEHSTh MOJTy4YeHHbIC 3HAHUS P PEIICHUN THIIOBBIX 3a7a4, MyCTh
JTaKe MOCJIE pa3MBIIIJIEHUI WIIN TIOJCKAa3KH;

OLICHKA «HE 3a4TEHO» BBICTABIISICTCS 00y4YalOLIEeMyCsl, €CIIM OH He 3HaeT 0a30BBIX OCHOB COIEpIKAHUS
y4eOHOTo Kypca ¥ He yMEeT UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHUS IIPU PEIICHUN TUIIOBBIX 3a/ad.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

[Tpu npoBeneHnn yCTHOTO 3a4eTa o0yJarouieMycs IPeIoCTaBIsIeTCsS OAWH Yac Ha MOAroToBKy. Ompoc
00yuaroImerocs npy yCTHOM 3a4deTe He J0JDKEH MPEBBIIATh OTHOI0 aCTPOHOMHUYECKOI0 Jaca.



3adgeT MpOBOAMTCS IO UTOraM TEKyIEH YCIEBaeMOCTH IIyTeM OpraHM3allid CIEeLHaIbHOIO0 OIpoca,
MPOBOJMMOTIO B YCTHOH (opme.

Bo Bpems npoBeaeHus 3auera o0ydaromuecss MOryT IOJIb30BaThCs MPOTPaMMON TUCIMILIMHBL, a TAKKe
CIIPAaBOYHOM JIUTEPATYPOU U KAJIBKYJISITOPOM.



